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of formula | are non-canptothecin derivatives, and as such, are not
burdened with certain shortcom ngs of canptothecin based derivatives.
Applicant has di scovered that conpoundg of forrmula | are particularly
active against certain specific types of cancer (e.g. colon cancer,
non-smal |l cell lung cancer (NSCLC), nelanonma, NCl-H292 |ung cancer, renal
cancer, H1299 |lung cancer, colorectal cancer, cervical cancer, breast
cancer, and nultiple nyeloma). Particularly preferred conpounds include

~ o~ N o o o .



wherein: A and B are independently Nor CH Wis Nor CH R3 and R4 are
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and/ or wherein the alkyl group is substituted with from1 to 5 substituents

i ndependently sel ected from cycl oal kyl, substituted cycl oal kyl,

(G - C6) alwoxynensksmayl (e.g. -0O2Me), cyano, hal o, hydr o®gT/USz@ 002125

carboxy (COOH), aryloxy, heteroaryloxy, heterocyclooxy, nitro, and - NRaRb,
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het erocyclic ring. Specific ex : 'uch het erocyclic rings include

pi perazi no, pyrrolidino, pip&ridi®o, '-rph@hlno or thionorpholino. Oher

specific substituted (G -C6)al kyl grgupg, are (CL-C6)al kyl groups
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(Cl - C6) al ky1- 6-and Brase imd¢mende@8y N ¢yTHi s as defined herein. Specific al koxy

groups includg; QY v&y. of exanple, nethoxy, ethoxy, propoxy, iso-propoxy,

n- but oxy, tert- b oxy, sec- but oxy, n-pentoxy, n-hexoxy, 1,2- 20
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pyrrolldlﬁb %ﬂi@%?@ﬁ%%mnﬁnrphollno or thionorpholino. OGher specific
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sec- but aheytoasy or Ret@Btictnoy| oxy, n- 35 hexanoyl oxy,
1 2-di met hyl but anoyl oxy, and |ike groups. WO 2010/088544PCT/U82010/022625
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(G - Co) alikmpayi@ysthg]-SHREbeRkE C g]m@@hmﬂaﬁtmoﬁeher @Mﬂﬁet x?%-i s substituted
Wi th one or nore nitrogen and oxygen containi ng heterocyc ic rings such as
pi perazi no, pyrrolidino, piperidino, norpholino, thionorpholino,

t etrahydrof uranyl, tetrahydropyranyl, 1,4-dioxanyl, and |Iike groups.

Aryl denotes a phenyl radical or an ortho-fused bicyclic carbocyclic

radi cal having about 15 nine to ten rigg atons in which at | east one ring
is aromatic. Exanples of aryl include phenyl, indenyl, and naphthyl.
Het er oaryl enconpasses a radical attached via a ring carbon of a nonocyclic
aromatic ring containing five or six ring atons consisting of carbon and
one to four heteroatons each selected fron1the group con5|st|ng of
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from3 to 10 atons. The point of attachnent of the heterocycle group may be
a carbon or nitrogen atom This termal so includes heterocycle groups fused
to an ar woaniomsgmmoaryl group, provided the point of arCaaiscenin2iesson a
non-aromati ¢ heteroatom containing ring. Representative heterocycle groups
i ncl ude, niéﬁlymyd@iy-Sil_mmlhﬁthy%ﬁﬁ(%thﬁﬂ-BHLdlbd?fhé[@lhﬂ Ké-ayphthyridinp@b@z oy |

i m dazol i di nyl, norpholinyl, indolin-3-yl, 2- |n1dazoI|nyI 1,2,3,4-
tetrahydP@?@%ﬁﬁpﬁ@W@ﬁfﬂwyesmﬁ@ﬂﬁﬂ@P%HFﬁ?f and the like. "Aryl oxy"
refers to a ng%{Hvé?lftloﬁ Bi8o HRY M R Apblundds fokBaR Bold Mlarth&:eﬁt%aﬁ?fiéc@ﬁtgblger ein.
Exanpl es of aryloxy groups include, phenoxy and 1-nap

5" Het er osaltaroxadrug erspisfor esedn the otaphplactics th%ammetrweneﬁ eé(rﬁamer(\ie -8 olar e

het er oar f I cl ude,
5 pi por duicagactesi el Rk InsHOERiGERal, IETHS R Pk
refers t Hla9ﬂglmglpnno¢r ¢d1rere¢tdrcandea cheical oy teea@t qanmeand mdtigle opyloe).i s as
defi ngd herei s of r | 00X r.o ude | i nooxy
and 39 10 tet{rllé inv nt1 n ng/) ov{%ys it 2 eyo(‘fa.cg\ ?%dlg;flﬁ upcleorrg Elarmaceurtlg%lgr of the
formul a acrcyﬂ)talﬁl&alﬁ)pﬁddﬁ)@ therewffer the atayihfasmiet f @medGamantlogtfubfoetha sreatefenned

her ei n. Het e | al kyl " efers to a gr of the f

het er oar §153per (‘?%)CQ[OP)?FXC“ “ﬁ%é‘?ﬂ@ fick lupg cangT @ﬁﬁ@t@%’%ﬂa 13{:{@?22 g def i ned
herein. dcketeanieandt, aRRbY lunglc@icef, SolbRcl enedtPccdficdl BahckQ brtddt @ancer, and

het er ocycl e- (G - C6)a|ky| -, Wwhere heterocycle and (G - C6)a|ky| are as
def i ned” RWH@gmyeloma) ine papupali ve ampunt™ or "therapeutical |y effective
amoupy"” of a conpound refers]mgf@kggﬂﬁg%bpmpp&uﬁgfflC|ent amount of the
conmpound to provide the desired therapeutic or prophylactic effect to nost
patients or iFdugilghewsthe mean nos gplueof micettreaigd W wrd 2 gitratgseloys- ¢ 20
anount dpeg. n@t necessarily mean that a toxic agent is not used, but rather
means the admnistration of a tolerable and sufficient amount to provide

t he desired theuwagsbowsthomepn oplvy valome of sfidedrhted ovith (vatpoemdt 2 atrateseli UPdual .
The effe a L of ~a ha C cal | ve compound may vary
dependingkhyfpﬁqua )& od ﬁ!ﬁ?s@b@gﬁdﬁ ‘%EFﬁﬁé as the age, weight, and
sex 0 the i nﬁgmtedu;&bwst Khe vﬂwﬁ:hmiolﬂ @oldny @f mﬁcepWemlamgi;ﬁaﬂld Y ciaateissle(IRgent

is 25adn1 Stered E ﬁ$%§é &tlll in the art given the benefit of the
present P@?ﬁ#g) #% deternine appropriate effective anounts by
taking i nt 0 api?@e Atsh&®d @B el Mimod veaM@ok Akl tehiéd wiMEoripdend 1 aehe ksl tibat

af fect plasnma vel s of a conpound followi ng adm nistration within the unit

dose ran§&Dxdifert Bsln) qririndiesan foy: Q4RxPbys. Hiltd%r ent routes of

admi ni strati of ure-grsﬁgx;sfﬂﬁ@}nea@fumotr L3kt %gmlgeq;e%eé whifl (ﬁaﬁ)ﬁoma{raﬂe al Y\?Pfh the
synptons of a condltlon 30di sorder or disease are aneliorated or otherw se
bene?QC|8#K@HWW@EFédﬂﬁ$ﬂPih@q@hﬂf@kt of treating the cancers disclosed
herein, the c r tion
of the’ condi t1 B 6o E pRAP Rhyor SLABSEH ekl LARCIput bl ddh 621

synpt onECompaaqoaAgcmma\dDAi-MBFm rHuneafrld3'rsast Gumory | essening of synptons,

whet her per ent ,of tenporar t cap be attr ted to SSQ ated
Wit adr i schaRe Jane BB R et pumg ShiiS Bhish i Ereo el gffegal &
|nvent|oHCﬂhHﬁhﬁm@kae&aaﬂdmmgmnethods and conbi nation therapies. Treatmnment
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25 nore carbon-1inked oxygen containing heterocyclic rings. Specific
exanpl es of such oxygenated heterocyclic rings are, for exanple,

t et r ahydrwbunsawgks44t et r ahydr opyranyl, 1, 4- di oxanyl, aneciriuseoignoieps.
Specific and specific values |isted below for radicals, substituents, and
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Anot her specific value for. Y is -0-C(=0)-CHOH CH2- OH. 20Anot her specific
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Ra and Rpropeget herprapdxk, t hdutokd,r agebutofy, M¥ecbutbkgy mpataly] anhedxkor h2a
pi pe58lzi Hi%ietlpy){brh}o%lyi aclllidr]ﬂ(,e gPOiuBg I di no, norpholino, or thionorpholino ring.
"Substituted (C;-Ce)alkoxy" refers to a substituted (C;-C¢)alkyl-O- group wherein
substituted (C,-Cg)alkyl is as defined above. Substituted (C;-Cs)alkoxy is exemplified by
groups such as O-CH,CH,-NR Ry, O-CH,CH,-CHR Ry, or O-CH,-CHOH-CH,-OH, and like
groups. Specific substituted (C;-Cg)alkoxy groups are (C;-Cs)alkyl substituted with one or more
25  substituents of the formula-NR,R, where R, and Ry, together with the nitrogen to which they are
attached form of a heterocyclic ring. Specific examples of such heterocyclic rings include
piperazino, pyrrolidino, piperidino, morpholino, or thiomorpholino. Other specific substituted
(C1-Ce)alkoxy groups are (C;-Cg)alkoxy groups substituted with one or more carbon-linked
oxygen containing heterocyclic rings. Specific examples of specific oxygenated heterocyclic
30  ring substituents are, for example, tetrahydrofuranyl, tetrahydropyranyl, 1,4-dioxanyl, and like
groups. Specific examples of such oxygenated heterocyclic rings are, for example,
tetrahydrofuranyl, tetrahydropyranyl, 1,4-dioxanyl, and like groups.
“(Cy-Ce)alkanoyloxy” includes, by way of example, formyloxy, acetoxy, propanoyloxy,
iso-propanoyloxy, n-butanoyloxy, fert-butanoyloxy, sec-butanoyloxy, n-pentanoyloxy, n-

35  hexanoyloxy, 1,2-dimethylbutanoyloxy, and like groups.
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e omor pHBR FanspingvEorsH A Abizs Eiiias Sishiion R Gie  GRFERERFSEET he
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formul a hetbdcR1CAIBOURLLO tEPFfiRBt8mS Hérived therefrom, particularly a benz-derivative or

one derived by fusing a propylene, trimethylene, or tetramethylene diradical thereto. Examples
of heteroaryl include furyl, imidazolyl, triazolyl, triazinyl, oxazoyl, isoxazoyl, thiazolyl,
isothiazoyl, pyrazolyl, pyrrolyl, pyrazinyl, tetrazolyl, pyridyl, (or its N-oxide), thienyl,

25  pyrimidinyl (or its N-oxide), indolyl, isoquinolyl (or its N-oxide) and quinolyl (or its N-oxide).

The term “heterocycle” refers to a monovalent saturated or partially unsaturated cyclic

non-aromatic group which contains at least one heteroatom, preferably 1 to 4 heteroatoms,
selected from nitrogen (NRy, wherein Ry is hydrogen, alkyl, or a direct bond at the point of
attachment of the heterocycle group), sulfur, phosphorus, and oxygen within at least one cyclic

30  ring and which may be monocyclic or multi-cyclic. Such heterocycle groups preferably contain
from 3 to 10 atoms. The point of attachment of the heterocycle group may be a carbon or
nitrogen atom. This term also includes heterocycle groups fused to an aryl or heteroaryl group,
provided the point of attachment is on a non-aromatic heteroatom-containing ring.

Representative heterocycle groups include, by way of example, pyrrolidinyl, piperidinyl,



Anot her specific conpound of fornmula | is a conpound of formula I11: 10
Anot her specific conmpound of fornmula | is a conmpound of fornmula IV: R3
R4lV. Amwohero/mpsei fi c conpound of forrmula | is a conpeamdsediofoereasl a V:
V. 5Anot her specific conpound of fornmula | is a conpound of forrmula VI:

Anot her p@a@klﬁyl@m@i@mnaﬁﬂﬁl forphelis iaddlinl Syl aipassndl, oR,3f4or nul a VI1: CH30
CH30 VI | Anat her specific¢c conpound of fornmula | 1s a conpound of fornula

VIT1:  Cligehdreepaumobhg-yheurmehdinyl and the like.

"Aryloxy" refers to a group of the formula aryl-O-, where aryl is as defined herein.
Examples of aryloxy groups include, phenoxy and 1-naphthyloxy.

5 "Heteroaryloxy" refers to a group of the formula heteroaryl-O-, where heteroaryl is as
defined herein. Examples of heteroaryloxy groups include, 3-piperidyloxy, 3-furyloxy, and 4-
imidazoyloxy.

"Heterocyclooxy" refers to a group of the formula heterocycle-O-, where heterocycle is
as defined herein. Examples of heterocyclooxy groups include, 4-morpholinooxy and 3-

10 tetrahydrofuranyloxy.

"Arylalkyl" refers to a group of the formula aryl-(C,-C¢)alkyl-, where aryl and (C;-
Ce)alkyl are as defined herein.

"Heteroarylalkyl" refers to a group of the formula heteroaryl-(C;-Cg)alkyl -, where
heteroaryl and (C;-Cg)alkyl are as defined herein.

15 "Heterocycloalkyl" refers to a group of the formula heterocycle-(C,-Cg)alkyl -, where
heterocycle and (C;-Cg)alkyl are as defined herein.

“Effective amount” or “therapeutically effective amount” of a compound refers to av
nontoxic but sufficient amount of the compound to provide the desired therapeutic or
prophylactic effect to most patients or individuals. In the context of treating cancer, a nontoxic

20 amount does not necessarily mean that a toxic agent is not used, but rather means the
administration of a tolerable and sufficient amount to provide the desired therapeutic or
prophylactic effect to a patient or individual. The effective amount of a pharmacologically
active compound may vary depending on the route of administration, as well as the age, weight,
and sex of the individual to which the drug or pharmacologically active agent is

25  administered Those of skill in the art given the benefit of the present disclosure can easily
determine appropriate effective amounts by taking into account metabolism, bioavailability, and
other factors that affect plasma levels of a compound following administration within the unit
dose ranges disclosed further herein for different routes of administration.

“Treatment” or “treating” refers to any manner in which the symptoms of a condition,

30  disorder or disease are ameliorated or otherwise beneficially altered. In the context of treating
the cancers disclosed herein, the cancer can be onset, relapsed or refractory. Full eradication of
the condition, disorder or disease is not required. Amelioration of symptoms of a particular
disorder refers to any lessening of symptoms, whether permanent or temporary, that can be
attributed to or associated with administration of a therapeutic composition of the present

35 invention or the corresponding methods and combination therapies. Treatment also
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carrier. They nmay be enclosed in hard or soft shell gelatin capsules, my
be conpressed into tablets, or may be incorporated directly with the food
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35 least 0.1% of active conpound. The percentage of the conpositions and
preparations may, of WD 2010/088544PCT/ US2010/ 022625 course, be varied and
may convewoentoogssze bet ween about 2 to about 60% of t hepagiushd100826as gi ven
unit dosage form The anobunt of active conmpound in such therapeutically
usef ul conposihhétRirSpécsicutle thhats®n effective dosage level will be

obt ai ned. The tablets, troches, pills, capsules, and the |ike my al so
contain the f%ISP"(f\‘/ﬁcn‘@.l“etfPliﬁésrg- 5such as gumtragacanth, acacia, corn starch
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such as corn starch, potato starch, alginic acid and the like; a |ubricant
such as magnedispeniittwduedoeV iahd a sweet eni ng agent such as sucrose,
fructese, |ac flavoring agent such as peppernmnt, oil
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conpound may be incorporated into sustal ned-rél ease preparations and

devi ces. The Arqatherspectigpealudions isalOsoHEEH aRikiveterie 8. amt Rawerhydwiggn or

i ntrapertélg@?ﬁ?hy by 20 infusion or injection. Solutions of the active
conpound or 1ts salts can be prepared in water, optionally m xed with a
nont dXi ¢ sur f Auxdtlertspeciicsyruesfoo isis cQrCHRICEH-NRyRp whgraineR], and Ryltygegireo withlthqui d
pol yet hylene alycols, triacetin, . and m xtures thereof.and in oils. Under
b nar y TS P GRS e SRR Attt v i aiRBieo el pos ot

pr eser vathionsorplolipo evignt t he growt h of m croorgani sms. 25The pharmaceuti cal
dosage forns é‘%lji abl e, for iqj eéti n_or infusigon can include sterile aqueous
sol utions or ARUBESRICYIrabie 1% B 1 écg‘%gﬁ'yl%gmri sing the active

i ngredi ent WhAgdihétkfecatbaRhRdorf Plis ONe=R)%iE@IDRIANLOUS preparation of sterile
i njectable or infusible solutions or dispersions, optionally encapsul ated

in | #dosones. Angthes| spesiise yalughéory Y | Wale-doalkile shostigateriswithheonst i mere f | uj d
and stab LA r yre and storage. The liquid
carrier %ﬁ%ﬁrﬁﬂﬁgﬁ%ﬁbﬁﬁﬁég1\7%%%@Hf%sm d di spersion nedi um

conpri sing, fanotest aprsifis, valygtfenY iseORGFENCHaNRaRyol (for exanple, glycerol,
propyl ene gl y&g% cidcivq}q'eqo Js)(fﬁ hyl ene glycols, and the |ike), vegetable
oil's, nontoxic eI'ycery esteérs, and suitable m xtures thereof. The proper
fluidity can Asthmispdceicnabhe f610f is€Katphkoxpy the formati on of |iposones, by
t he i ntenance of the. requilred. icle size in the case of dispersions or
by t%% use of‘&%oﬁ}r‘efﬁ%etc £ R‘eﬁf?j’ﬁre tion of the action 35 of

M cr oor gani snasndiiedn sieeifiernalig iér AR ubstied(@; iQJakoant i bacterial and antifungal
agents, for WD 2010/088544PCT/US2010/ 022625 exanpl e, parabens,

chl or obut anol AnqiiE sRAcIica3pugifer Zisi-QCHEHM M osal , and the like. In many
cases, it w Ih&ﬁ@rgﬁ&f@rﬁﬁl@%gﬁsi_(}@@g ocani c agents, for exanple,
sugars, buffers or sodiumchloride. Prolonged absorption of the injectable
conposi t i ons uthesspasifisirghe f%lf%lﬁtotgﬂtﬂﬂob‘g@m-@ﬂ-he conposi ti ons of agents
del ayy ng absof R Qpecffﬁrvaﬁfé%% %—O%ﬁ}@fﬂ%@ ARskaat.ahe R?Ql% h?ﬁllogéﬂ &
5Sterile injectable solutions are prepare y 1 ncorporating e active
corrpound(qlréaﬂml-r equired anount in the appropriate solvent with various of
t he ot her ing i . r-at equi r f ol by. filter
teri1izati onir ipairEAREEA 28 SLer A R, ks RAERe Ui b

st eri | e nipgottabhehslolyutrd atashedtftnen s piperating, pyeblidids pijeripine paomholom, ar €
vacuum dlil inp h%ﬁdoghe freeze drying techniques, which yield a powder of the
active ingredie P 6?%15 any 10additional desired ingredient present in the
previdusly staidtietspecificatkrd f&d iytOaSO)-CHOHERL-0@pi cal admi ni stration, the
present conpounds nay be applied in pure form i.e., when they are |iquids.
However, it will generally be desirable to adm nister themto the skin as
conpositions or formulations, in conbiflation with a dermatol ogically
acceptable carrier, which my be a solid or a liquid. 15Useful solid
carriers include finely divided solids such as talc, clay, mcrocrystalline
cellulose, silica, alumna and the like. Useful liquid carriers include

wat er, al cohols or glycols or water-al cohol/glycol blends, in which the

o Y
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Exanpl es of useful dermatol ogical conpositions which can be used to deliver
the conpounds of fornula Ito the skin are known to the art; for exanple,
see JacqueD 2eto/mBs44(U. S. Pat. No. 4,608,392), Ceria (U. SCTRSR010M22625
4,992,478), Smth etal. (U S Pat. No. 4,559, 157) and Wrtzman (U.S. Pat.
SIO' 4, 32065083\notﬁé}u§@iﬁﬂ varn]lfe_stag_zss (@ﬁ-&h&yﬁ@ﬁ@tﬂ%d@i@?n&@fﬂyﬂea | can be
eterm ne C ring their in vjtro activity, and in vivo activity in
ani nal r‘rf)e('j‘é*2 .miﬁfg?ﬁoﬁgglfy&fmp?ﬁ'@y & Lé\'ﬂ&xaﬂlé?ﬁg%f effective dosages in nice,
and ot her ani ABbther sh&ifWERARSRY, & OIOMD)tRL, NEERAIt; for exanple, see U S
Pat. No. 4,938, 949, General ly, the concentration of the
conpound(s) oft spesitiryatie foy By apdRadsHld conposition, 35 such as a lotion, will
be freom about AQuilerd ec\l‘ﬁc‘%ue%ﬁﬁ?ﬁrﬁ%%éefhgms%@m 0.5-10 wt-% The WO
2010/ 088544PCT/ US2010/ 022625 concentration in a sem-solid or solid

conposi ti on sfeetherspesifipevalusrfonRpanddatogsthier isi58. about 0. 1-5 wt-% preferably
about 0.5-2.5 9 . t e c ound, or an active salt or
derivative thé}r%e%ﬁf/ro,smrcé%cu\fa!%goflg;r)aq@s&é‘?%gr%ﬁ]tlg?lga nent will vary not only with
t he parti cul aAnghdrispedficociedobRy andI Ry oogethiehist=heRy out e of 5 admi ni strati on,

the nature of .t condition i n ated an he age a ition of the
patient and mﬁ*’(“{]fﬁ%ép‘tﬂd‘i‘i ‘f?glieé%&h%dﬁ{‘i Ogﬁ%ﬁﬂsé&'%hw%efrggh’é?g’c'ﬁéﬂg%lnt physi ci an
or clldni ci an. Another spétifipevaicabs R @dIR, edgcthdr 8 N-RPNEr€IRSHS sibstitutddgCi-n t he
range of Cfr ”f about 0.5 to about 100 ny/kg, e.g., fromabout 10 to about 75
ng/ kg of Q&@%wei ght per day, such as 3 to about 50 ng per kil ogram body

wei Gt of t heAnSRirap&itic PR A, is B &HILANCY-Glphe range of 6 to 90
ng/ kg/ day, 10 nost preferabl the range of 15 to 60 ng/ kg/ day. The

in
conpound rmay EeRibERPeHIq YplusoRR h and & dusubrtituipd (Cidegdlld form for exanpl e,
contai ning 5 ARflQQRe L Vagtﬁ%xe@ i@%ll-@é)gi%gtaﬁd % SﬂEStit'legd;{(%f(’;smf@?' ently, 50

to 500 ng of active ingredient per uni't dosage form , the active
i ngr édi ent shoéwtherispecthmahiedorR cahdiRa inshitévied faaks)gkdsma 15 concentrati ons

of the active py3t) r.Qm t 0.5 to about 7511M preferably, about
1to 50 p,M ér%gt ﬁwéﬁlggérbllinggggﬁgyig}flb about 30 p.M This may be
achi eved, f orAextbarppeifidmalitelfer Rnik avemetsl.i nj ection of a 0.05 to 5%
solution of the active.ingredient jonally in.saline, or orally
admi ni st ered A& erﬁ%ﬁcﬁé‘: V@g’r‘?gglilg‘i lﬁé'(&ﬁ%ﬂ‘ﬁmﬁhﬁé@“@et L the active ingredient.
Desi rabl e bl oafbthepdcifiowryueler Rpis DiEINTedcthylagddtiwous i nfusion to provide
about 0. 01-5. /kg/ hr or by 20intermttent infusions containing about
0. 8- 18 gl kg SNoURsSPestt e R G PN eethanclamineihua hecm e o ey Ho
conveni eNtloHbeHpoegented in a singl e dose or as divided doses admi nistered
at appropriate intervals, for exargl.e, as two, three, four or nore

t

sub- doses perAgber smusiicoighedos artfods 3 (Grelye)Pley substitwead withangegmoes g. , into a
nunber ofy#hSChels i | . ”F&]ﬁ iple

i nhal ati o}ﬁs é?omca%th’?%g[ﬁ%{%’la%?g(?’%gjre?ag{?ygbgﬁr@g%%}?’gﬁnp e(g@hgnp u He{;rﬁlh%l)’/ 250f drops
i nto t hethégmorphidigyl, itrahydrofiffaaylatsirkliydyopyfangl, cohpdismdnyt grouphi bi t cancer cel |
gro was ev [ t 60-~cel |l Sc nin say of the DIP

ant }N(E:gncer dr%oq%ﬁggeg\%r@%ﬁrf%g}la% étls%%czc%gat |y(1)r‘?§ﬁh%rseéllﬁ%g)ri o atl;%u Cuni t ed
St at es) . suRettulet! svithronertd thioraps agledial frarh &ydrokie Mescapw@l tarbdixpeaniikd] - 8266 and

G 50° Ta Ppes Aoyl prspiiv Bophalih SongimoAnGd S B GO RIIRG 1. 30 x 16
3. 21 X 1ftrBhylirepSranyll Or Hadokakd6 1. 00 x 10-8
Another specific value for R; or R; is -CH,CH,-NR,Ry, wherein R, and Ry, are hydrogen
30  or(C;-Cgalkyl.
Another specific value for R; or Ry is -CH,CH,-NR,R, wherein R, and Ry, together with

the nitrogen to which they are attached form a piperazino, pyrrolidino, piperidino, morpholino,

or thiomorpholino ring.
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WO 2010/ 088544PCT/ US2010/ 022625 The ability of a conpound to inhibit
cancer cell growh can also be evaluated as described in Test B bel ow. Test
B For hurwo 2010mss8s4¢el | CFU assays, the cell |ines whi chpgras2as/oemedl ayer s,
MDA- MB- 5 231, HCT116, HT29, NCl-H460, KB3-1 and KBV-1 were grown in RPM
gedi um (I nvi tAQg&ﬁﬁﬁoh@ﬁun@ﬁBﬁhdl@{lﬁiﬁ(ﬂqe dopotindop, Mhﬁcﬁdei-diﬁeﬁaﬁfx)f-&F)lal |

ovi ne ser Vi t e RPM -8226 ce i ne
gr ows inn§ﬁgk%ﬂ£98h “Wﬂ ﬂneﬁkﬁwﬂc%$F?E¥¥wggéayl ORpRF 28226 cells were
gr own i npRaraféubeal aquQNENMEg 084k Hareouppl emented with 10% fetal bovine
serun1over a base [ayer of })a ar 10 in DVEM F12 medi um suppl enment ed
with 10% f et aeswﬁwmwffomulq:busaészrpewn#@ﬁf@muhdhan tumor cells (1 103)
were plated in 6-well plates in medium suppl enented with 5% or 10% f et al
bovi ne serum The conpounds were tested in concentrations over the range

fromO0.01 to 100 nanonolar in half-1Iog |nt1ervls covering 5 logs along wth
untreated control wells. 15In later elx(% 12 cases the

a hum dified atnosphere N5 di oxi de bal ance air. Each
experiment was perforned ¢ho e8| rdepengeni™g,i mes. 20Col oni es were defi ned
as clusters containing 30 or mor e7 cel J 8 For the nonol ayer cul tures,
colonies were visualized by staining Rai B a preformul afed crystal violet
solution (Fisher Cat # 291-472) which contained 0.41%crystal violet, 12%
et hanol bal ance dei oni zed water. To visualize the col onies, the nediumwas
renmoved by asphdéthdrisptifid ddepdRMDOFRYBIuINES alcbMsAHd O E@mwiatItl: phosphat e
buffered saline which was renoved by aspiration. 25Three drops of crystal
viol et solution was added to each well and the 6-well plate was rotated so
that the crystal violet solution coverecL ghelsurface area of each well.
After 5 m nutes exposure tinme, the weINI/ wer exgi-rided twi ce with phosphate
buffered saline and the col onies were Vi SI| The)l Cso and |1 C90 val ues and
t he 95% confi dence i ntervalFtPar ealh cogp fiorg’each 30 human tunor cel |
line were determ ned by non-1Ii Ssi of anal ysi s usi ng SAS version
8.2 by Xian-Jie Yu, Senior Bigs ' 'Mﬂl(Stablllty&Statlstlcs

Depart ment, Genzynme Cor por &%Pon, r amfpghain MA). The val ues were expressed
as the nmean values with |lower and uppgrr,95% confi de intervals in

nanonol ar concentrati ons. The foll owi ng conpounds 1-4 as well as
7- et hyl - 10- hydroxyl canptot hecin (SN-38, a 35 potent topoisonerase), and

t opot ecan wer va uated in t VWO 201Q/ 8544P T/ US2010/ 022625 As
shown in the foﬂl%\ﬁﬁ‘? thgfﬂpggnd imﬁgaf?mﬁomg 9§ re potent

cytotoxic agents toward 5 human tunor cells. Exposure to t he conpounds

produced exponential killing of cells in a manner consistent w th potent
inhibition of a critical nolecular tar%a{12 A abl six conpounds tested,
concentrations killing 50% and 90% ofi }{ he we e readily achieved. The
human tunor cell 1Cso and dH@09v Ilmes nd upper 95% confi dence

ﬁanorml ar concentrations
Conf| dence Intervals)

intervals for the six conpounds
bel ow. 10 1 C50 Val ues nM (95% |
Conmpound MDA- MB- 231 Hunman clﬁg 0

=

Ry Rs Iv.

15

20
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HCT116 Hunman Col on Carci noma HT29 Human Col on Carci noma RPM -8226 Hunman
Multiple Weloma 2 0.2 (0.1- 0.3) 0.9 (0.5 - 1.4) 0.15 (0.1 -0.3) 0.2 (0.13
- 0.3) 1Wo20(0s®s44 0.6) 1.7 (1.4 - 2.2) 1.3 (1.1 - 1.6PCT/US2010/022625

Another specific compound of formula I is a compound of formula V:

5
10
Ry Re VIL
Another specific compound of formula I is a compound of formula VIII:
15 VIIIL.

12



8 (1.4 - 2.2) 30.5(0.3- 0.9 0.4 (0.3-0.6) 0.5(0.4- 0.6) 0.7 (0.6
0.8 40.3(0.2-0.5) 1.2 (2.1 - 1.3) 0.5 (0.4- 0.7) 0.4 (0.3 -0.5) SN 38
7 (0.5 w0.29)0/@@844( 2. 4 PCT/US2010/022625

Another specific compound of formula I is a compound of formula IX:

IX.

Another specific compound of formula I is any of the above compounds of formulas II-
IX as a pharmaceutically acceptable salt. Specific compounds useful for the methods of treating
cancer (e.g. colon cancer, non-small cell lung cancer (NSCLC), melanoma, NCI-H292 lung
cancer, renal cancer, H1299 lung cancer, colorectal cancer, cervical cancer, breast cancer, and
10  multiple myeloma) and corresponding pharmaceutical compositions of the present disclosure
include 8,9-dimethoxy-2,3-methylenedioxy-5-[2-(N,N-dimethylamino)ethyl]-5H-
dibenzo[c,k]1,6-naphthyridin-6-one; 8,9-dimethoxy-2,3-methylenedioxy-5-[2-(N,N-
diethylamino)ethyl]-5H-dibenzo|[c,h]1,6-naphthyridin-6-one; and 8,9-dimethoxy-2,3-
methylenedioxy-5-[2-(N-methylamino)ethyl]-5 H-dibenzo[¢,/] 1,6-naphthyridin-6-one; and
15  pharmaceutically acceptable salts and prodrugs thereof. A specific compound of formula I that
has been found to be particularly active against colon cancer cells and multiple myeloma cells is
8,9-dimethoxy-2,3-methylenedioxy-5-[2-(N-methylamino)ethyl]-5 H-dibenzo[c,h]1,6-
naphthyridin-6-one (2); or a pharmaceutically acceptable salt or prodrug thereof.
In one embodiment of the invention, the cancer is colon cancer, non-small cell lung
20 cancer (NSCLC), cervical cancer, breast cancer, or multiple myeloma.
In one embodiment of the invention, the cancer is melanoma, NCI-H292 lung cancer,
renal cancer, H1299 lung cancer, or colorectal cancer.
In one embodiment of the invention, the cancer is non-small cell lung cancer, melanoma,
lung cancer, or renal cancer.
In one embodiment of the invention, the cancer is colorectal cancer, cervical cancer, or
breast cancer.
The compounds of formula I can be prepared as described in international patent
application number PCT/US02/36901, the entire content of which is hereby incorporated herein
25 by reference.

13



- 3.2) 0.5(0.4-0.7) 0.9 (0.7- 1.1) Topotecan 5.6 (4.6- 7.2) 8.5 (6.7 -
1.1) 2.9 (2.2 - 3.9) 12.7 (10.7 - 15.5) 1C50 Values nM (95% Lower and
Upper ComWwodervomssisat er val s) Conpound NCI - H460 Hurmman NonPsmaisko1@ebie24 ung
Carci noma |1 CB3-1 HelLa Human Cervical Carcinoma | CBH5. 0 BCRP+ KB3-1 Subline
KB- V1 MDR1+ Kiddades Sthbici cdmpdunts dre sufficiently basic or acidic to form stable nontoxic acid or

10

15

20

25

30

35

base salts, administration of the compounds as salts may be appropriate. Examples of
pharmaceutically acceptable salts are organic acid addition salts formed with acids which form a
physiological acceptable anion, for example, tosylate, methanesulfonate, acetate, citrate,
malonate, tartarate, succinate, benzoate, ascorbate, a-ketoglutarate, and a-glycerophosphate.
Suitable inorganic salts may also be formed, including hydrochloride, sulfate, nitrate,
bicarbonate, and carbonate salts.

Pharmaceutically acceptable salts may be obtained using standard procedures well
known in the art, for example by reacting a sufficiently basic compound such as an amine with a
suitable acid affording a physiologically acceptable anion. Alkali metal, for example, sodium,
potassium or lithium, or alkaline earth metal, for example calcium, salts of carboxylic acids can
also be made.

The compositions of the present disclosure may be formulated in a conventional manner
using one or more pharmaceutically acceptable carriers or excipients. The pharmaceutically
acceptable carrier can be any such carrier known in the art including those described in, for
example, Remington's Pharmaceutical Sciences, Mack Publishing Co., (A. R. Gennaro edit.
1985). Pharmaceutical compositions of the compounds presently disclosed may be prepared by
conventional means known in the art including, for example, mixing at least one presently
disclosed compound with a pharmaceutically acceptable carrier.

The compounds presently disclosed may also be formulated for sustained delivery
according to methods well known to those of ordinary skill in the art. Examples of such
formulations can be found in United States Patents 3,119,742, 3,492,397, 3,538,214, 4,060,598,
and 4,173,626.

Thus, the active compounds of the disclosure may be formulated for oral, buccal,
intranasal, parenteral (e.g., intravenous, intramuscular or subcutaneous), rectal administration, in
a form suitable for administration by inhalation or insufflation, or the active compounds may be
formulated for topical administration.

Thus, the present compounds may be systemically administered, for example, orally, in
combination with a pharmaceutically acceptable vehicle such as an inert diluent or an
assimilable edible carrier. They may be enclosed in hard or soft shell gelatin capsules, may be
compressed into tablets, or may be incorporated directly with the food of the patient's diet. For
oral therapeutic administration, the active compound may be combined with one or more
excipients and used in the form of ingestible tablets, buccal tablets, troches, capsules, elixirs,
suspensions, syrups, wafers, and the like. Such compositions and preparations should contain at

least 0.1% of active compound. The percentage of the compositions and preparations may, of

14



(0.9 - 2.2) 1.7(1.3 -2.5) 1.0 (0.6 - 1.7) 2.0 (1.3 - 3.1) 1 2.3 (1.3 - 4.0
1.5 (1.1 - 2.3) 1.8 (1.2 - 2.8) 1.8 (1.2 - 2.9 30.9(0.7 - 1.2) 0.8 (0.6
- 1.1) 0.¥0(20104088541. 1) 0.6 PCT/US2010/022625

course, be varied and may conveniently be between about 2 to about 60% of the weight of a
given unit dosage form. The amount of active compound in such therapeutically useful
compositions is such that an effective dosage level will be obtained.
The tablets, troches, pills, capsules, and the like may also contain the following: binders
5  such as gum tragacanth, acacia, corn starch or gelatin; excipients such as dicalcium phosphate; a
disintegrating agent such as corn starch, potato starch, alginic acid and the like; a lubricant such
as magnesium stearate; and a sweetening agent such as sucrose, fructose, lactose or aspartame or
a flavoring agent such as peppermint, oil of wintergreen, or cherry flavoring may be added.
When the unit dosage form is a capsule, it may contain, in addition to materials of the above

10 type, a liquid carrier, such as a vegetable oil or a polyethylene glycol. Various other materials
may be present as coatings or to otherwise modify the physical form of the solid unit dosage
form. For instance, tablets, pills, or capsules may be coated with gelatin, wax, shellac or sugar
and the like. A syrup or elixir may contain the active compound, sucrose or fructose as a
sweetening agent, methyl and propylparabens as preservatives, a dye and flavoring such as

15 cherry or orange flavor. Of course, any material used in preparing any unit dosage form should
be pharmaceutically acceptable and substantially non-toxic in the amounts employed. In
addition, the active compound may be incorporated into sustained-release preparations and
devices.

The active compound may also be administered intravenously or intraperitoneally by

20  infusion or injection. Solutions of the active compound or its salts can be prepared in water,
optionally mixed with a nontoxic surfactant. Dispersions can also be prepared in glycerol, liquid
polyethylene glycols, triacetin, and mixtures thereof and in oils. Under ordinary conditions of
storage and use, these preparations contain a preservative to prevent the growth of
microorganisms.

25 The pharmaceutical dosage forms suitable for injection or infusion can include sterile
aqueous solutions or dispersions or sterile powders comprising the active ingredient which are
adapted for the extemporaneous preparation of sterile injectable or infusible solutions or
dispersions, optionally encapsulated in liposomes. In all cases, the ultimate dosage form must
be sterile, fluid and stable under the conditions of manufacture and storage. The liquid carrier or

30  vehicle can be a solvent or liquid dispersion medium comprising, for example, water, ethanol, a
polyol (for example, glycerol, propylene glycol, liquid polyethylene glycols, and the like),
vegetable oils, nontoxic glyceryl esters, and suitable mixtures thereof. The proper fluidity can
be maintained, for example, by the formation of liposomes, by the maintenance of the required
particle size in the case of dispersions or by the use of surfactants. The prevention of the action

35  of microorganisms can be brought about by various antibacterial and antifungal agents, for

15



(0.4 - 1.1) 43.4(2.0- 5.0 1.0(0.6-1.7) 1.3 (12.0- 1.8) 1.4 (1.1 -
2.0) SN-38 4.7 (3.5 - 6.5) 5.3 (2.8 - 11.4) 6.1 (4.4 - 8.8) 15 (11.1 -
21.4) TopwoeomwmsiB4+2 (9.5 -36.3) 32.7 (18.8 -61.6) 32. 0PCT/US2010/022625
example, parabens, chlorobutanol, phenol, sorbic acid, thimerosal, and the like. In many cases,
it will be preferable to include isotonic agents, for example, sugars, buffers or sodium chloride.
Prolonged absorption of the injectable compositions can be brought about by the use in the
compositions of agents delaying absorption, for example, aluminum monostearate and gelatin.

5 Sterile injectable solutions are prepared by incorporating the active compound in the
required amount in the appropriate solvent with various of the other ingredients enumerated
above, as required, followed by filter sterilization. In the case of sterile powders for the
preparation of sterile injectable solutions, the specific methods of preparation are vacuum drying
and the freeze drying techniques, which yield a powder of the active ingredient plus any

10 additional desired ingredient present in the previously sterile-filtered solutions.

For topical administration, the present compounds may be applied in pure form, i.e.,
when they are liquids. However, it will generally be desiraBle to administer them to the skin as
compositions or formulations, in combination with a dermatologically acceptable carrier, which
may be a solid or a liquid.

15 Useful solid carriers include finely divided solids such as talc, clay, microcrystalline
cellulose, silica, alumina and the like. Useful liquid carriers include water, alcohols or glycols
or water-alcohol/glycol blends, in which the present compounds can be dissolved or dispersed at
effective levels, optionally with the aid of non-toxic surfactants. Adjuvants such as fragrances
and additional antimicrobial agents can be added to optimize the properties for a given use. The

20  resultant liquid compositions can be applied from absorbent pads, used to impregnate bandages
and other dressings, or sprayed onto the affected area using pump-type or aerosol sprayers.

Thickeners such as synthetic polymers, fatty acids, fatty acid salts and esters, fatty
alcohols, modified celluloses or modified mineral materials can also be employed with liquid
carriers to form spreadable pastes, gels, ointments, soaps, and the like, for application directly to

25  the skin of the user.

Examples of useful dermatological compositions which can be used to deliver the
compounds of formula I to the skin are known to the art; for example, see Jacquet et al. (U.S.
Pat. No. 4,608,392), Geria (U.S. Pat. No. 4,992,478), Smith et al. (U.S. Pat. No. 4,559,157) and
Wortzman (U.S. Pat. No. 4,820,508).

30 Useful dosages of the compounds of formula I can be determined by comparing their in
vitro activity, and in vivo activity in animal models. Methods for the extrapolation of effective
dosages in mice, and other animals, to humans are known to the art; for example, see U.S. Pat.
No. 4,938,949.

Generally, the concentration of the compound(s) of formula I in a liquid composition,

35  such as a lotion, will be from about 0.1-25 wt-%, preferably from about 0.5-10 wt-%. The
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(23.7 - 44.2) 75 (45.7 - 133.4)

| C90 Val ues nM (95% Lower and Upper

Confidence Intervals) Conpound NMDA-MB-231 Human Breast Carcinoma HCT116
Human Colwo 2Cavessssena HT29 Human Col on Carci noma RPM - 82e2®/udacmn2dés t i pl e
MWeloma 2 0.7 (0.5 -0.9) 2.8 (1.3 -4.7) 0.9 (0.5 - 1.2) 0.8 (0.63 - 1.0)

10

15

20

25

30

concentration in a semi-solid or solid composition such as a gel or a powder will be about 0.1-5
wt-%, preferably about 0.5-2.5 wt-%.

The amount of the compound, or an active salt or derivative thereof, required for use in
treatment will vary not only with the particular salt selected but also with the route of
administration, the nature of the condition being treated and the age and condition of the patient
and will be ultimately at the discretion of the attendant physician or clinician.

In general, however, a suitable dose will be in the range of from about 0.5 to about 100

mg/kg, e.g., from about 10 to about 75 mg/kg of body weight per day, such as 3 to about 50 mg

per kilogram body weight of the recipient per day, preferably in the range of 6 to 90 mg/kg/day,

most preferably in the range of 15 to 60 mg/kg/day.

The compound may conveniently be administered in unit dosage form; for example,
containing 5 to 1000 mg, conveniently 10 to 750 mg, most conveniently, 50 to 500 mg of active
ingredient per unit dosage form

Ideally, the active ingredient should be administered to achieve peak plasma
concentrations of the active compound of from about 0.5 to about 75 uM, preferably, about 1 to
50 pM, most preferably, about 2 to about 30 pM. This may be achieved, for example, by the
intravenous injection of a 0.05 to 5% solution of the active ingredient, optionally in saline, or
orally administered as a bolus containing about 1-100 mg of the active ingredient. Desirable
blood levels may be maintained by continuous infusion to provide about 0.01-5.0 mg/kg/hr or by
intermittent infusions containing about 0.4-15 mg/kg of the active ingredient(s).

The desired dose may conveniently be presented in a single dose or as divided doses
administered at appropriate intervals, for example, as two, three, four or more sub-doses per day.
The sub-dose itself may be further divided, e.g., into a number of discrete loosely spaced
administrations; such as multiple inhalations from an insufflator or by application of a plurality
of drops into the eye.

Test A

The ability of a compound to inhibit cancer cell growth was evaluated using the 60-cell
screening assay of the DTP anticancer drug discovery program at the National Cancer Institute
(United States). Results from this assay for the lukemia cell line RPMI-8266 and the colon
cancer cell lines HT29 and HCT-116 are shown below.

Cell Line Glsg TGI LCs
RPMI-8226 1.00x 107 1.00x 107 1.00x 10"
HT29 1.30x 10 3.21x10° 1.46x 107
HCT-116 1.00 x 10™
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1.2 (0.7 - 1.7) 5.6 (4.2 -7.0) 4 3(3.4-5.1) 5.8 (4.5-7.0) 30.9 (0.5
1.4) 1.7 (1.1 - 2.2) 1.5 (1.2 - 2.0) 2.5 (2.2 - 3.0) 4 1.0 (0.6 - 1.3)
.4 (4.0 wo=Rotoyosds4® (1.3 - 2. 2) 1.5 (1.0 - 1.9) SN 38 PCT/US2010/022625

The ability of a compound to inhibit cancer cell growth can also be evaluated as
described in Test B below.
TestB
For human tumor cell CFU assays, the cell lines which grow as monolayers, MDA-MB-
5 231,HCTI116, HT29, NCI-H460, KB3-1 and KBV-1 were grown in RPMI medium
(Invitrogen/Gibco, Grand Island, NY) supplemented with 5% fetal bovine serum
(Invitrogen/Gibco, Grand Island, NY). The RPMI-8226 cell line grows in suspension.

For human tumor cell CFU assays, RPMI-8226 cells were grown in 0.35% agar in
DMEM-F12 medium supplemented with 10% fetal bovine serum over a base layer of 0.5% agar

10  in DMEM-F12 medium supplemented with 10% fetal bovine serum.

For experiments, human tumor cells (1  103) were plated in 6-well plates in medium
supplemented with 5% or 10% fetal bovine serum. The compounds were tested in
concentrations over the range from 0.01 to 100 nanomolar in half-log intervals covering 5 logs
along with untreated control wells.

15 In later experiments some cases the concentration ranges were refined to focus on the
region of interest in the response curves. Each compound concentration was tested in duplicate
wells. Cultures were exposed to the compounds continuously for 7-9 days at 37°C in a
humidified atmosphere
of 5% carbon dioxide balance air. Each experiment was performed three independent times.

20 Colonies were defined as clusters containing 30 or more cells.

For the monolayer cultures, colonies were visualized by staining with a preformulated
crystal violet solution (Fisher Cat # 291-472) which contained 0.41% crystal violet, 12% ethanol
balance deionized water. To visualize the colonies, the medium was removed by aspiration; the
monolayer was rinsed once with phosphate buffered saline which was removed by aspiration.

25  Three drops of crystal violet solution was added to each well and the 6-well plate was rotated so
that the crystal violet solution covered the surface area of each well. After 5 minutes exposure
time, the wells were rinsed twice with phosphate
buffered saline and the colonies were visible.

The ICso0and ICoo values and the 95% confidence interval for each compound for each

30  human tumor cell line were determined by non-linear regression analysis using SAS version 8.2
by Xian-Jie Yu, Senior Biostatistician (Stability & Statistics Department, Genzyme Corporation,
Framingham, MA). The values were expressed as the mean values with lower and upper 95%
confidence intervals in nanomolar concentrations.

The following compounds 1-4 as well as 7-ethyl-10-hydroxyl-camptothecin (SN-38, a

35  potent topoisomerase), and topotecan were evaluated in this assay.
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As shown in the following tables, compounds 1, 2, 3, and 4 were potent cytotoxic agents toward

5 human tumor cells. Exposure to the compounds produced exponential killing of cells in a

manner consistent with potent inhibition of a critical molecular target. With all six compounds

tested, concentrations killing 50% and 90% of the cells were readily achieved. The human

tumor cell ICs0 and ICoo values and lower and upper 95% confidence intervals for the six

compounds are presented in nanomolar concentrations below.

10
IC5¢ Values nM (95% Lower and Upper Confidence Intervals)
Compound MDA-MB-231 HCT116 HT29 RPMI-8226
Human Human Human Human
Breast Colon Colon Multiple
Carcinoma Carcinoma Carcinoma Myeloma
2 0.2 (0.1-0.3) 09(0.5-14) |0.15(0.1-0.3) 0.2(0.13-0.3)
1 0.3(0.2-0.6) 1.7(14-2.2) 13 (1.1-1.6) 1.8(1.4-2.2)
3 0.5(0.3-0.9) 0.4(0.3-0.6) 0.5(0.4-0.6) 0.7 (0.6 - 0.8)
4 0.3(0.2-0.5) 12(1.1-1.3) 05(0.4-0.7) 0.4 (0.3-0.5)
SN-38 0.7(0.5-0.9) 27(24-32) 05(.4-0.7) 0.9(0.7-1.1)
Topotecan 5.6(4.6-7.2) 8.5(6.7-1.1) 29(22-39) | 12.7(10.7-15.5)
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Subline 2 5.0 (2.5 - 7.0) 7.7 (6.0- 9.1) 3.0 (2.0 - 6.0) 8.3 (6.0- 10.1) 1
6.2 (2.9 -9.1) 5.2 (3.2 - 7.2) 5.8 (3.5 - 8.0) 5.7(3.2 -7.2) 33.0 (2.1
-4.0) 2.8v0200/0885443) 2.3 (1.2 - 3.2) 2.8 (2.0 -5.0) 4 ?tr@se@od226245. 0)
4.0(2.1 -6.8) 6.0 (3.5 - 7.4) 6.9 (4.6 - 8.1) SN-38 13.3 (9.0 - 17.4) 19.1
(8.0 - 30.5) 18.8 (12.2 - 25.1)

1Cs5p Values nM (95% Lower and Upper Confidence Intervals)

Compound NCI-H460 KB3-1 KBHS5.0 KB-V1
Human HeLa BCRP+ KB3-1 MDR1+ KB3-1
Non-small Human Subline Subline
Cell Lung Cervical
Carcinoma Carcinoma
2 1.2(09-2.2) 1.7(1.3-2.5) 1.0(06-1.7) 2.0(1.3-3.1
1 23(1.3-4.0) 1.5(1.1-2.3) 1.8(1.2-2.8) 1.8(1.2-29)
3 09(0.7-1.2) 0.8(0.6-1.1) 0.6(04-1.1) 0.6(04-1.1)
4 34(2.0-5.0) 1.0(0.6-1.7) 1.3(1.0-1.8) 1.4(1.1-2.0)
SN-38 4.7(3.5-6.5) 53(2.8-11.4) 6.1(44-8.3) 15(11.1-21.4)
Topotecan 18.2(9.5-36.3) | 32.7(18.8-61.6) | 32.0(23.7-44.2) | 75(45.7-133.4)

ICyy Values nM (95% Lower and Upper Confidence Intervals)

Compound | MDA-MB-231 HCT116 HT29 RPMI-8226
Human Human Human Human
Breast Colon Colon Multiple
Carcinoma Carcinoma Carcinoma Myeloma
2 0.7(0.5-0.9 2.8(1.3-4.7) 09(05-1.2) 0.8 (0.63-1.0)
1 1.20.7-1.7) 5.6 (4.2-7.0) 43(3.4-51 5.8(4.5-17.0)
3 09(05-14) 1.7(1.1-2.2) 1.5(1.2-2.0) 2522-3.0)
4 1.0 (0.6 - 1.3) 44(4.0-5.1) 1.9(1.3-22) 1.5(1.0-1.9)
SN-38 2.0(1.5-2.5) 8.4(7.1-9.8) 1.8(1.2-2.3) 3.02.4-3.6)
Topotecan | 19.5(15.0-24.0) | 26.3(19.3-33.1) | 11.2(8.0-14.1) | 43.2(34.7-51.3)

ICyy Values nM (95% Lower and Upper Confidence Intervals)

Compound NCI-H460 KB3-1 KBH5.0 KB-V1
Human HeLa BCRP+ KB3-1 MDR1+ KB3-1
Non-small Human Cervical Subline Subline
Cell Lung Carcinoma
Carcinoma
2 50(2.5-7.0) 7.7(6.0-9.1) 3.0(2.0-6.0) 8.3(6.0-10.1)
1 6.2(2.9-9.1) 52(32-72) 5.8(3.5-8.0) 5.7(3.2-7.2)
3 3.02.1-4.0) 28(22-43) 23(.2-32) 2.8(2.0-5.0)
4 11.0 (6.3 -15.0) 40(2.1-6.8) 6.0(3.5-7.4) 6.9(4.6-8.1)
SN-38 13.3(9.0-17.4) 19.1 (8.0 -30.5) 18.8(12.2-25.1) | 55(37.2-72.4)
Topotecan 52.5(21.4-83.2) | 107.2(50.7-162.2) | 114.8 (78.5-147.9) | 257 (128.8-384.6)
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-147.9) 257 (128.8-384.6) WD 2010/ 088544PCT/ US2010/ 022625 The activity of
repr esentwoizos/msespounds was eval uated in tunor xenogr apoTrosde@s2m35

descri bed bel ow. Compound 2 Citrate Salt vs. HCT-116 Hunman
Col on Tumh¢ adoX@y 0fepietentdbicte bonsbotdlis WY evblubté@ in thin6r Ldo@@ph ede ad hi s st udy
was to d term ne the efficacy of Compound 2 citrate salt and an

exper i meAtSPYRIBUNd agai nst the HCT- 116 human col on tunor xenogr af t
nodel . Irinotecan served as the positive control. Materials and Met hods: 10
Test and Control Article Fornulation Preparation: On each day of dosing,
the test article, Conmppowm 2Cirate SalevssHOT-11%dnman Geler Temor and di ssol ved in
the appropriate volume of D5W The, @gg—bft'l\)ﬂf qegontrol article (irinotecan)
dosi ng sol ution was prepared on eac ay o d05|ng by dllutlng an

i rinotec 0 W|th a priate vol une 10 nmi/k
dose vol Sﬂlfy\,\ggwgﬁ U.f. &?J‘é‘a“’te llslggfﬁlly sdo determnedhe Sffjf:‘)’gcy Rbl e nude °

(nu/ nu) CoBouwa aelﬂamamm@edl e‘%ﬂéi‘ﬁ%n&ﬂ&%b%hﬂd AddinkthBe BRI | 1& Hug@h 6sloky trocar
with fragnments of HCT-1 16 human col on tunors harvested from subcut aneousl y

gr owi ng tURfEKenqgrrfimedsl diinteqsn seryed asHle pasiive w¥lappr oxi matel y 4 weeks of
age and weighed 18-20 g at the tine of tunor inplantation. Wen the tunors
wer e 220Mat&ids amBMethawlsze (11 days follow ng inplantation), the animls
were pair-matched into treatnment 20 and control groups. Dose Admi nistration
and % h eq‘UJt%ﬂd %Qﬂ'tl%i‘ APGc10 Fo%aﬁ&tr P%pQWﬁno bn%a(lﬂada? of Hgs‘;r‘ng( [Hé/ t&Ly Ertl'g]ec e were
adm ni stered Conpound 2citrate sa V at doses of "0 (untTeated confrol), O
(vehi cl eCompoundRyitrate Sét, was #Righed oF. adhd dirgdlved thethe ppprapri®e 2olume of ®5¥V.ny/ np)
on a god Kk I h Aol mal e
nude ( muf R FolR R Bl TR n AR P sRUGE e RO BT LB B Bl O ©,
at a dosby diluting angidogkdayocrkn;omnqmmth aBagposiriag \@hineachﬂmw Body mikgghuse Al |
mce were |nd| Vi d IPfI?}/ e\é&etﬁgﬁ ail or to each dose (for dose cal cul ation

pur poses "OHIS Va5 A ¢ Tunor Measurements and Study Endpoints:
Tunor vol umes were neasured tw ce weekly. Mce were evaluated for two tunor
growth erf@pesrafts Maje padau/ng micy merg imphantepambeuiangowgly/d)theagxill gegion by
correspo Conmpound
2citrat e{}gb iat%%ag%égt%g#g@gg%ﬁqg ;é?ﬁ?%gérp g%ﬁgﬁéyvhgﬁld noderate Td
acti vi tySl(Bpﬂl@nﬂomi’éy @teveing t@ﬂ@fSZﬁ/mudeswhoswselTy): mig¢ weheampeeondtdy dl uat i on
poi nt, t the ow_dQqs sult.e ctivity
(T-C = W%?g%orresggéfgf%% at%etfn%o tflmf)rcllmlp%g{a8 Vf/he%éllk um s‘%—%e)%( bited
hi gh TGDzh&fnmﬁ it yizé NGRays foldwilayimplasation)sthe alinaly viepe palﬁmaehem-lﬁmlt&aﬂrﬂc& At

t he S@ncl u(isl 0 f the study, Day 62, 50% of the mice were survivors. The

hi gh os&% Wﬁd 2 citrate salt (5.44 ng/kg/day), resulted in > 30%
wei ght 1 oss and 5/8 toxic deaths. | ri notecan exhi bited noderate T4

act i vi t yDosy &dminigtrationgand §ehddyled Beginnmg v aydl  geauipy pf § male mude (qynyay s)
cor r espopgling. éé ch&fsi'infgtellse f@(lngpa)lujgdsklﬁmf %ﬁéﬂgﬁﬁﬁg%g%f b mn@rreﬁg(?gon%i) 0 @Ehl%lge dose

| evel 10teste evi denc in tunor
Conpoundcantrol)t +.36,8.73aé1tS. %«hg/bg/tiacmdc B.2yartlyp. 3agg(mtz|mn dqud m—IWeellefBr hwﬂm col on

tunor xe d Citr al t was r. ont r ol

i rinot ecg(%,gq(g%cﬁedlrﬂg %rloéheffr P OPgmélc? @HF nﬁfﬂcfe rate ad%éﬁ {ere% m Bl%Hu man
Non- Sfral positd cohtrolg ICar &tdmmsﬁ@(&@ﬂ@ﬂ@fytonlaﬁi\m&eﬂ doSInlgdyheGbkeCt I ve. The
objective of this study was to determ ne t he efficacy of Conpound 2 citrate

salt aga N ?LE% I noma xenogr af t
nmodel . Bgﬁﬁéﬁtsglﬁqggp ddlﬁ? &g %&? FACH[agsef@ar;d £1eControl Article
For mul at czdwla?memarpasas@nly)élrdmww@kw of dosing, the test article, 20
Compound 2 citrate salt, was weighed out and dissolved in the appropriate

vol une OTu%V\MeIhﬂeﬂQﬁtlshht\lSnﬁﬂ'Edd@bm?sr tfhﬁbﬁvolﬁﬂé%&fe@é(ﬁéasm@& tWied gaagy. out and
dlssolved in the apgﬁoprlate vol ume of ethanol, and once in solution, the

appr opr i N et epliatsr! fentwpgims grwta pripgiafs; pracent TGI (I/C%) and TGD (I-C days)
30  with corresponding ILS.

21



were added to yield a solution. A 10 nL/kg dose volunme was adm ni stered to
all animals. Materials and Methods: 25 Xenografts: Male nude (nu/nu) mce
wer e i nplwoteth/msdagut aneously in the axilla regi on by troras2eobkecs agment s
of NCl - H460 human non-snmall cell tunors harvested from subcut aneously

growi ng RUSMEsS Cofh Bmiazdmraesmatﬁ% i mﬁg/lagﬁrag r@&RREDH 18R LBU YndliciaReks Of
age and wei ghed 2 %qg%at the time of tunor inplantation. \Wen the tunors

wer e 195] ShactivimBl/CrT 470 apdi {3 %y Eespestiy Awk Agthp ﬁ?ﬂo%?‘ﬁ‘ﬁaﬁ?ﬂ PoiRthEORATURE|
were paip cﬁ(ﬁjéecslaﬁgt th ey &Jse ?ésﬂi?eatm WTGB%{I% (g{)@r_qtg Rys Qﬁé@oﬂi RiStg-ation

and Schedul e: Begi nning o 10, groups o mal e nude (nu/nu) mce were
adm ni st éﬂdaﬂscﬁh@m@hdnzlommﬁ@i lighi TGDlacfa\tltydﬁﬁ@s op4 (daj(s{)nprre‘@peding@m@r ol),

0 (vehic / ng/ ne)
on a g]V\Dngctg%]g‘% AZB%#%%‘?%T%?’SQ%&@ xQB&a{eéﬁfh% ni'lée Qvfr c%‘%‘e’%%om ng
schedul eTh&highhlese gff Camponhd 8 citedte sahJ(deM(ngkgﬁd@y) rrbsuhed/\mr>e30§{6 wieightlosy and

docet axel I V. ag dose of 20 ng/kg/day on a god x 3 dosing schedul e. Body

Wi ght : ; It Hy E& re i ndi vidually wei ghed prior to each dose (for dose
cal cul ati on purposes only) and tw ce weekl 5 Tunor Measurenents and Study

Endpoi nt Finotegarbexhibitied moderie 1] metag r(@ 6-% i %%2%&‘3@1@ BprdeghinedowdiGD asfiitviat ed

for two { ) with
cor r espontii ng- T RnSRARELlT | SRIFAT TRSha NS dith ke sty

exhi b9t etéstadti vity agai nst the NCI -H460 human non-smal |l cell |ung carcinoma

xenogr af I : Kk onI te salt
at 2072 Pl O FOR al oy SRR Aty O TREMIBI Gy A" E

TGD act i wgainst thd HCT=1 mhldmtsc)olomumbr mﬁogrﬁpmdde@ompbuadzwrafecﬂahl Wlali.ﬁlpelﬁd)ﬂ of

t he dosa%otﬁ vvere wel | E ted th < 20% body wei ght |oss and no toxic
deat hs. eropvel m§8‘i¢‘€ﬂé‘c¥ ngﬁrg ositive control and exhibited noderate TG
activity (T/C =22. 7% and noderate TGD activity (T-C = 21 days). At 20

ng/ kg/ day, this agent produced excessive 15 weight loss (> 209, reaching a
Maxi MM @om@dtind 2 Citrafe SAE- WV INON46BHMuRian NJSHihAIE Cell B.ufX UatdiRome XehéerhAss,
thergswere no toxic deaths and the amjy@ls recovered the wei ght Ioss w thin
13 days. The test conpound proved to be effective against the NCl-H460
human noftwlyeDbjeceivé: Thmgajexarveidfolﬁﬁasuﬁm;grsaéﬂemﬂﬁie thé/\bﬂ‘rcacpnf)ar ed to

docet axe Il (see

Fi gur & Z)b"m%@%#%%%%%%ﬁ e R AR MG sl QUG inBHRRABRR 2,
t he NCI - elNSW-e@Sﬁ{h‘thP@tI“{e CEETF‘@} CarC| noma Xenograft I\/bdel St udy
ijectiv urp t hi y was tog dete t he efflca
Corrpound 5 FEPE"@SY‘F?%‘EH'FMH?% ﬂ’é&%ﬂ% aabiqyr?gﬁg%rﬁe&m f‘é&*"&@%’l nst the
NClI - E&60Cbmpmmd2&1twne saltavhs wathedloungdaisdvabinsheappogriaté wolnmd(ef DSer not ecan
served a‘f'hé ﬂﬁltﬂl@%bﬁtﬁo\f rti%fénélc{c axel-c\eﬁ 1'we%'ﬁgd Qﬂ%& 8 ss&Yetd'lﬁ:{h% a] @t 1 on

Preparatign eac 05| ng arti gou 2 cCitrate
sal t, wa¥olyergheteng endfredn slgiopette aPperfeteaerﬁa?ﬁ GewonPL b HlEBW  The
posi ti veweentdal to gield £iodytionr AN0hedRndowva Soluareits himitisaded toaihaainsdocksol uti on
to the appropriate concentration with DSW A 10 nl/ kg dose vol une was

adm nistered to all 30aninals. Mterials and Methods: Xenografts: Mle nude
(nu/ nu) t ed subcutaneously in the axilla region by trocar
wth fraglr?gﬁtl%@%rfdw 3360 human non-smal | cell tunors harvested from

b d
ooy o s phRrt N Bl R iR B ol 165 S0y B fionpy oy

i mpl ant atrpenwitifragmeriteo NG P46 0bamen 2@ 7s2allic@ll tur@ors hargdsted frofi@bdatpseduslyl owi ng
i npl ant a%o hg tdrhiGs 3N IB Hi W RtPThE nTBE GREag RS Qnial £ FRBEs cfflag% g&ant r ol

oroupe. DRREPATEIL LA Gl el ShLe B A o, R o o

doses of (10 daymfol ewing implematian),)the Dirhalehierelpeirdnatdwd intd Ireatment ad ?@twb/ kg/ day
(8. 2300/ pRlgay) on a qod x 3 weekly for 2 cycl es dosing schedule; 3.27
ng/ kg/ day (9.8 ng/nk/day) on a qd x 5 dosi ng schedul e; or 4.90 ng/ kg/ day

(14.7 mbﬂw&tﬁﬂmls%tlaﬁ' aﬂ&gcﬁédﬁledﬁ nﬁgn A er, o@ﬂ‘%tf rﬁ%al@ﬁlﬂ’é@hlﬂ{ 69 mal e
nude (nu/ nu) m ce.were_ adm ni Sé,g@mey' r| not éca 60 ny/ kg/ day

on a q4d™ECICEYTIHIECY bempey alp gyt éoseaﬂf|oégnt£?a*§$ F\‘ﬁ“@gh@dul .
(vehicle control), 0.68, 1.36, or 2.72 mg/kg (2.0, 4.1, or 1.36 mg/m?) on a

22



10 Body Weight: Al mce were individually weighed prior to each dose (for
dose cal cul ati on purposes only) and tw ce weekly. Tunmor Measurenents and
St udy Endwoi2ntosussskanor vol umes were neasured tw ce weeklpgT/Usb@e/ovmee

eval uated for two tunmor growth endpoints, percent TA (T/C¥% and TGD (T-C

days) W i £90e8IPRRIichdes!dosing dchedReS WnbheARBufSIRGhAIS QIR Sau/feh) TR MEH 2
citrate salt. x%l(ﬁ)lted tlvté/ ai nst t he NCI-I—ggo.hu n.non-smal |l cell

| ung car E‘f‘WBﬁ%r e 8%}?’%9?\? » O@Hﬂgfgg{gaﬁo%ﬁ?ﬁdrﬁ %Srllé%jsrég?gurehe qod x 3
weekly fqgr 2 | es,and gd x 5.dosi ng. regi mens exhi bi ted noderate TG

noct v oy Bpa Welshr Ry bt Wy aaiily e il rt) o GT2050" a5 cays)

cor r esporaliulgionpugoksonly) ind wlick wdcBly. Al 1 of the dosages were tol erated,
except for Conpound 2 citrate salt administered at 4.90 20 ng/ kg/ day on a
g4d x55 FoimedMessuréinests gnd SpidyHrdpbinte EFdmer viivmenweravoegiued hosswedkl24. 2% on
Day 34, whickerdBmnadh f50 'tlﬁﬁ&'gi/ov&tﬁﬁxﬂiﬁgfn’é‘sgl'?&&en% 61 (ET'/@%) &l s dy-c daty%)OI on

termnatiop. Irinotecan served as the positive control and was tes
the | abo4f6Pgesgonding¥kr d schedul e of g4d x 3, and a schedule to nminic that

of the test conpounds, .qod x 3 weekly for 2 cycles.. [rinqtecan i ni stered
on the gRgsWisandGenglysionss Comppengd roitrateanls oapisdadiyity 9%%@5/@6:@@% . 89)
and nodehahsh nboismall telliuhy cdrdindnaxchdgrdfiyilelaothe @ Ip anpdkgidyy dosesonly. 7- f ol d | LS.

Ont q [y hi 4 1o derate
Ta ' 18, {50 0@?‘2&?@%5?% 720U SO b AL B d%jgs%) H‘)
cor r espoR@h AE D #5tiity(TsC Fardays) ghicBsemespensedin ak0-dd B-Suéill of thsdesageed. As
evi dencedefywdlhelerhfe svidrQ0UHody Sveight Ibismd ngtoaibtdeathal | of the treat ment
groups had good 30 antitunor activity in the NC -H460 human non-snall cell
lung car Dbmell e s&@&b@rﬂaa‘ﬁogitrw@hl trgl‘éh@ékhﬂﬁ@?b&ﬁatﬁlt DGl arc'tiﬁ@_t(m(aﬁzz.m_}mﬂu?d 2
citrate salt had conpara ‘actjivity to slightly superior activit. see

Fi gure 3yodgsgie il ey -‘%ﬂlaéaéﬁ)séqt?g ks i} rahPey s © fe Model

St udys Cojuighi 1¥&: (> J0v), RlAbiRRS 4 ¥exiffurmt VidiSht $sH 8526485 oh Dafles Biedhiftand Herepef | cacy
of Conmpound 2 citrate salt and ot her experinmental conpounds agg nst the
HT- 29 huMaightlessetherers nodenis deaths andrlereanimaly repeteanddhe weighitdessaghimb’ ¢ysi ti ve
control . 1fe g PN 6PHERA Al Qi L nggch day of
dosing, t eet %E?%gﬁd%%?q%gﬁ%%éﬁﬁg@a a@’%ﬂ%ﬁ? salt, was wei ghed oﬁ% and

di ssol vedartinomxenagpft opdelaWaey oimpaeeddd dBBakel Thempsind € iciratesaliproged tarbei cl e,

i ri notecgn reconsti. froma stock solution to the appropriate
concentrgl%%hgﬁgweﬁﬁr%%ﬁéﬁg?g nm./ kg dose vol une was adm nistered to all

ani na0s. Xenografts: Ml e nude (nu/nu) mce were inplanted subcutaneously

inthe axilla region by 10 trocar with fr nt f HI-2 ol on

t unor s har(I{Pé'élfaéHg??)Bﬁ‘? %%8%&%5’3&%%%&?%&#&?&5 “i"ﬁhﬁﬁgi'%@g% s. The
m ce were approxi mat el Woa-SieakCeldfun@dChrdnsmiXicadealt Mbdedl g at the tine of
tunmor inplantation. When the tunors were 205-230 mmB in size (18 days

foll owi ng,.i ntation) the ani pal.s e pairznatched into freatnment and
tont 1o %%%ﬁ’é?%lﬁ?gg- AP ol TS SR Rl AR g thd Hitaty SRLIEM o
groups ofomperdd ciftatesalt adininisferadonrthee dogingeschedimen pgainst be N Gheman cj trat e

sal t 25 P abn-dRaE%110n Qm@mﬁlﬁ%@ﬁ%ﬁaﬂqﬁm&.q)ﬂiaotemdse@veﬁ\é@me@bﬁﬁmhml ), 1.36,
2.72, or 4.08 ny/ kg/gday (4.1, 8.2, 12.2 ny/nk/day) on a qod x 3 weekly for

2 cycl esTdaand @oatridEAkticte Foinildtn Fepiiatian: Gh oxell dayrufdesifd) thends) arfitlee wer e

adm ni st er 1.IAN c |V af. ose ,of T/ .
By vei Chfolfd ISR, s BliafddP fads LR A UBR AR Bufilibrbodr,
dose 20 %h¢ EQWH’Ficgfﬁméaﬁﬁbsé@oﬁﬂwasémnﬁt%ﬂ‘égfrﬂ@é‘kﬂt%ksof%ﬁ?@rto fisasur ement s and

St udy Engdgnbpiate cohtdRRhtiotONHBS WA 18 MERS d6RoluMcCRasidakdisteredocal wer e
eval ?5"[ ed .f Qf; two tunor grow h endpoints, percent TA (T/C¥% and TG (T-C

days vvifnllﬂ}m(a:‘g'rrespondi ng ILS. Results and Concl usions: Conpound 2 citrate
salt exhihited activity at doses of 2.72 and 25 4.08 ny/kg/day. Conpound 2
citrate é’%t’f“"gﬁﬂ?‘m\&s@flgﬁé‘d at 2.72 ny/kg/day resulted in low TG activity
(T/C = 5Q. 19 n TGD of 16 days when conpared to_ the untreated. control
gr oup. A%ﬁmﬁrgﬁ&%?ls N BB BIcE S TR RO R G B BiareieRdy

di f f er entecat mithnfibpreertosfiN@IH410dumanasn-s10dll @l sh@nhiradsted iougdubtotabeously

consi der [ 1 gh : I ' erate TAQ
activyi tygﬁ‘l\"?%éby@%r.sg%ugén 1<‘bor gsr' ﬁ%ﬁ?}%ﬁaﬁfr%ﬁ%ﬁﬁf?ﬁeﬁ% d(f'al'gégigﬁl days)
30 cér r e¥piBAR Ho?x Batdhertime gfdpmgoripalanietion, S\hisg the taners yeg ?é)&r%/ 1 {evge
tolerated at the dose levels tested. Irinotecan exhibited low TG (T/C =
52.7% and no TGD was observed. Irinot2tan was well tolerated at the dose

| evel tested. Conpound 2 citrate salt was effective against the HT-29 human
col on xenograft |ine. Wien 35conpared to irinotecan, Conmpound 2 citrate
salt was slightly superior in activity (see Figure 4). WD

2010/ 088544PCT/ US2010/ 022625 Conpound 2 Citrate Salt vs. NCl -H460 Human

Y A A 1 1



Test and Control Article Fornulation Preparation: On each day of dosing,
the test article, Conpound 2 citrate salt, was wei ghed out and dissolved in
t he appr opoi2ateeosgabune of D5W On Day 1 of dosing, the pematsc@w®ekess ock was
reconstituted with saline to yield the appropriate 10 concentration of
dosing s glotaay@fauo&mg &AM, Ahe HARMD FerePaitindlichRl itt®ROIBERANYBStrol
reconstituted with Sterile water for injection and then diluted to
approprl%?@p%oncentratlon with saline. On each day of dosing C|splatin was
wei ghed d, di ssol ve n t he appr.op te vol une alin A 10 nL/kg
dose vol Dife Sdminiseinn g?fg Sefipdpls: Begmnigg ‘?ﬂa}s%}’ 10nBrOBRS 053 S0y s

Xenogr af tsce vivid sinmivistered Kompoyndrdl diteatevettdl argolsesntf O dursaehted: tanmehud [\y:hlcha t he

axilla re&a&g%f&mﬂgﬁ(ﬁbcugne $oPf g0 3 '@%ngm §§@0§i cel |

h h h
e ver BhATHF R et (9 éw@wgaefo%%“i %%af)%ig? N I e

of t unor (li4fahgnt/day)on an Wk 5 dbkng sehaiuk. Mester 24827109 mak: audesinau) 11 days
foll owi n I nt and
cont rol " it oRenktlipaitheq b RGP of SUBLE PR g BRIELEES UM €3 WEFBR R0 T

gr oups oﬂm%X%ﬁ@@dhﬁﬂé‘Wﬁﬁ?ﬁﬁygﬁﬂ@@u@ere adnlnlstered Conpound 2 citrate
salt | P at doses of O (untreated controﬁ} and gvehlcle control), 2.04 and
2. 72 19ry/ Badyi¥Xeight: All sree wero indiyiduallnyeiched pricydeicach dosgeEgeidgset or 2 cycl es

dosi ng sedheafiatioa padsadlondPs@btwade wockS. and 3. 27 ng/ kg/day (7.8 and 9.8
ng/ m2/ day) on a qd 25 x 5 dosing schedule. Additional groups of 8 male nude
mce wer TuﬁndﬂMHa&ir@ﬁl@ﬁlts aﬁastddgmfapbﬁtsatruﬂ@;smmﬁa‘s “ﬂe@&nae@ﬁ!rea,ﬁﬁcméékg/ day,

t opot ecap,.l P. at of 2 and 2. ses of
075" and i abribR R ont 4 epa BBl Brab L AR P s ce
wer e |nthhd@Eﬁ$®n®n§ ﬁed prior to each dose (for dose calculatlons

pur poses only) and tw ce weekly. 30 Tunor Measurenents and Study Endpoints:
Tunoi5 voRasde axelr €ombasiarise Compoosd Deilateysaltidxbibitosd netivityalgamstetle N6H- t wo t unor

growt h eﬁqm&ﬁ%’n H%lrn I?E'éll II% agqﬂo%xeﬁgggaf?_ ﬁgde(lTC %1;%%%?2 cﬂhﬁ]ﬂte Qlhgrpondi ng

LS. Results u5|ons cycl es dosing
regi men, 9ohDHBEFKY for %?Xc}eé?@ qday § dagie r%é‘"fl?l\? gxhipited “@ﬂeré‘ﬁér Gi agity gl 57 day

exhi bi t i MH4-LHBED and MPABGD h@iviEE T-85a9t420days) cdriéspomdid®1dlz B5-32P4olalaS.hi gh TGD

acti vityagT f%e ddsa g%e§ Jwegca% dgrat%%re&g%)g ?&%Jﬁ%omd %1tr%t e Qalt ?{d%l Bt%);eé;a t£%0 2. 72

ng/kg/d Y, SSi ve ‘wel g reaching a
do/ d@ma@m mhmei@sw&ﬁmrmwgmm%@gmdwé@1038/9%% Pay 22.
Despi t e bfBPag34,vehigh Wissot Ednail@elwescdvered 4takd Bmél epdtits. terindtiog. ti me of study
term nation, Day 53, the aninmals had recovered approximately 12% of the

wei ght | ﬁﬁﬁtec@se%ﬁ aSthe pgsﬁ‘ffe &nﬁ@l‘ diahs Radd Bﬁtthe}i%ora{t&?%@%déra gttty

endp0|n r vol une of S s 1583

A DA el i BB e bR 0eT 1 7 RERLET £ VHE act i ve at
t he dOS abewtecasddadniskied bi thengd nidehdtle eXiGhit{dTh@ertS0CEA¢iaimd(136.753 %) at 2. 59
and 35 275 guf) kad ﬁ@&erat@qw&&ﬂv}ffh LC Ai4 &Jé@ &% dafyal &'@W'f% IEQ'@che bot h

dosages active w a s corres i to a >
2.0-Tol dq‘?‘{’S VR e 2 A SRR B g capB PN Bied ORI BB G Ght | oss) and
r esul t ed19.6%inend loigh fFGdDeaa:hhsy (TAC =N Rdaysokgsmhadingtih e 2S-fokk €£S3 of 8 10
animal s that had not yet reached the study endpoint of 2000 mmB. The nean

t unor voButheclatukehese vallaolerapdds was 1722 nmmB Penetrexed was not consi dered

active i Rsbhiiiénced Bfithe THIS aRf deid)8 i QERIEDWIE AR ovBlel reh@heBf gloBSk MdtoBod 20%
body wei ght | oss. Topotecan was not to erated in this stud exhi biting

body3%ei gHitumas seiivitggnthe BCERH6Q humanaen-gnaljcell dunig\arcinpma Nenograimadelk &Vherh; s
dose res t e
dosages V&%ﬁ%ﬁ’e&%d@%c‘%ﬁ&&%ﬁ&ﬁ &?r%%tﬁaquéééagt h%%{? lrng?érhﬁg ‘RR}I té‘?/sél h&’ @Jerlzel?f ective
agai nst adtizitiGee Fig6® Human non-smal | cel | | ung carC|nona xenograft nodel
When conpared to the standard therapies, Conpound 2 citrate salt conpound
was superior. In evaluating the different schedul es anong the agents, there
was conparable activity (see Figure 5). 20 Conpound 2 Citrate Salt vs.

L at or Agents in the MDA-MB-231 Human Breast Tunor Xenograft Model
Studg bj ective: The purpose of this study was to determine the efficacy of
Compound 2 citrate salt and an experinental conpound adm nistered on two
schedul es, against 25 the MDA-MB-23 1 human breast tunor xenograft nodel.
| rinotecan, nabpaclitaxel, oxaliplatin, and doxorubicin served as the
positive controls. Test and Control Ar24 cle Formul ati on Preparation: On
each day of dosing, the test article, Conpound 2 citrate salt, was wei ghed
out and dissolved in the appropriate volunme of DSW The irinotecan dosing
sol ution was prepared by adding the appropriate 30vol une of irinotecan
stock solutlon to the approprlate volune of EBVV The nabpaclltaxel dosing

- .



WO 2010/ 088544PCT/ US2010/ 022625 Material s and Met hods: Xenografts: Femal e
nude (nu/nu) mce were inplanted subcutaneously in the axilla region by
trocar wiwb 2brozgssmt s of MDA- MB-23 1 human breast tunor #Chase@sen2s r om
subcut aneously growing tunors in nude nmice hosts. The mce were

approxi mately 5- Eompoeks CiiraRERIt38MHT9F Aok THinsir Mbdlt i me of tunor
i npl antati on. Wen the tunors vvere 223-263 mMB in size (18 days follow ng

i mpl ant atg h s were mat che rrent and control
g?gups Eo‘i)dé')(z\ ecﬁ}'%ﬁlrhg?) 0 ﬁméen &ﬁlwas “Bgﬁe%ln‘?mghee %5%’/058 groups of 8
femal e nG@BPEMY eitratpialicangether @mwmp@taleqomomgmﬂ iz 729 humarseplen | P at
doses of nfndruBhdget M6deE.aihétedah sel¥ed £ahd pRItVEERIE]I € control), O (D5SW
vehicle control), 2.04, and 2.72 ng/kg/day (61.2 and 8.16 ng/n2/day) on a
god x53 Weslahy CodtroPA £tictd BerntldstioddPrepaiation:n @oigdds3. ozaosi@ k@/teboyrtiols, a qd x 5

?CF)) S ;{1 g. o gg‘g.gblgr‘:dc%%iratg %agtu ?/g &elgﬁe%t gndp &{nglved (I\'Iktlh\,\gl%p?opanélm VO'I.FQ f?jj% s\fY Ir’]I not ecan

schedul e Theegsitiys pnteo, %@F e lma@caa @@é@c@ﬁsﬂm framua SO salgrlwgt/odlwa,ppmam platin

| P at dos@remfatibn &kl DEWe ADY kD@ A¥se vOTun@Gds athiintstdied {3 alltanikmlgdoses of 2.5
and 3 ng/ kg/day on a qd x 5 dosing schedule. Body Wight: Al nice were

I ndi vi dug %X\/ﬁl’%& %8& Ingéé @[l/nhfm%g:‘%redpmﬁ;zmégcpsub%l %t%o%yy ]éq_% O| i rsegi%u %%Ses

only) an

vol uhBs {esas Witk é@gm@ﬁs i {29 hereaq aplon tumors Rpryestedeiom wbwt@mw grewvingwo t unmor
growt h enged itnade PRE G6H. THEGide WekdAppRtnaldBds (vEeks oZQg@hihMSa)elgMea D0-22 ¢ at

cor respopding. Afl‘nﬁnoﬁgm%ﬁ&%%on r\ggenztﬂ | lrjrﬁ)'roxrz]veszre P50 &g 1p sire :(51

%/\@ekl y for 2

cycl es d05|n BUSA T nad Al PR e 04 and 2.72
ng/ kg/ daﬁolmﬂgamnlﬁgatmd élwaqnenaieweescmwmwhqdnm@ treatiper8 Gnd corygd gropps. t he
second eval uation point, this conpound was highly active at 2.04 and 2.72
g/ kg/ da¥oss AAmanivicatien asd Selrrduls Bedmpig and3pedt. guwipy ofpinale mue(@gponded to
a > 250- mi& viepé SinhihiSrerei@nHRERDE Sitrie sAt ek HodeOb @hBehtRpcahivé! d&m a rraXl rmm

l oss in 7 n%@ t termnalon 8

and 4 of CEMEIRRR A28 7R bP FelelButh ha' L YAy R uiieh hE e R ye e

tcge 2. ngz ﬁ@YfI{CS;}E)SmQ sﬁe@f;% dpwther gsgewi‘tn/ % n(;g; yude(()('jmﬂmk)aenlﬁrdw?e _Erémumt?gi s;: hec(:l _l# (ca:
npoun e f 258 produced hig activity

= 9.5% :amc(i) hi gh T(%D aC('EIVIt di{% -a}% days) corresponding to a > 2.0-fold

30 ILS. Bhipwiaas: man@eqlv@sﬁ;dﬁqdua %ﬁb&‘&&té@ééh%wd@tﬁ'dg&t | oss of 15.7%
Therg was one. muse rerrB, 1%, n this study, i1rinotecan,

exhi BY t eGP PEIPOSES OR F‘ifp 9% and high TGD activity (T-C = 38
days) corres &Pdln to a > fold ILS. Al of the dosag&s were wel |

t ol er at edvHP ﬂ&&‘;?%ﬁgw ‘Engpeintss Tumpr yolmpes JtsEgersured GHchweaki% axel

exhi bi t eMiceotize extabiafe@iforaed iunidrgrdwih Endpoihts, fiereeh®TGPYL/Erplartdi D TIGD dagé)i vity
(T-C = 4R3iHaySdsp M. dr"%o? corresponding ILS of 2.4 days. The 200 and 300 WO
2010/ 088544PCT/ PJS (3)22625 ng/ kg/ day groups resulted in 1 of 8 and 2 of 8
survi vor ﬁeleEsaBﬁ(éqn\éﬁlemoaogﬁé/ tn]%% (}[_lf%é @ﬁ?&h}ﬂﬁ{eﬁ ax\@\h B/ dt (al)&'é %% 6}2 3nd

Q<aI|§Iat|n was on act irst eva
pr odée ed PP wekeldax Gompougd Yfitrate afy @mﬂgciﬁ%nﬂw/kg/@yefﬁ%ﬂ%gl laW(T@Iay |n
t unor gr aativhy af/c 1f$0d&§osand hUOGH 1115 dwasviRa tcolpatbbioalid unfleatedeunglo] g@upe

consi der gﬁ | f tdﬁéé! Jes@Ieg nti'g ggﬁg%?ﬁ%ld)mgg tlthﬁe érgr{cgtfr%%x thg)gc))(n [ i’l I n was

not tol erate

Conpound™os &gt ﬁ%taét@an@ugbrt@b@@pnﬁ@m@é agivee eﬁv@ dpya P08 maéigmmrqs@ezlsn 1
human br gasdrate MBI betk@RUICRE 1 8.0 edd bowwlmeq@mad&eﬁep Qcthvite (}‘I(&H gRds)

h h dard
I e R A Tt e R T A 0 S

antl-turﬁ%te%\ctlwty of Conpound 2 citrate salt on the two different dosing
schedul es was conparabl e (see Figure 6). Conpound 2 After O al
Admi ni st lrabiecam exBibitedlewHGI( TAG= FUTANarBalo G IT wanebseab drimidcaatelel St udy

Qoj ect i v&lera}[g@at%&gégvﬂfmsrtéal s study was to determ ne the oral efficacy of
15 Conpo Inst t man _col on tunor xenograft nodel .

a
ki not ecal O%Wag cyrate; [l Wﬁ%!éftﬂlvﬁeagel@ﬁttheoﬁ” -2% dupanyeplorcisrograft ling: Whepe
For ey at dahafides almdicb ) Cofdp&shdd WeRKsaltIR sligslly sa;s&bpineacu&@r@&%r@4)c' trate
salt, was wei ghed out and Suspended in the appropriate vol ume 0.5%
met hocel | ul ose. On each day of dosing, the irinotecan dosing sol ution was
prepared by 20 adding the appropriate volunme of an irinotecan stock
solution to the appropriate volume of W A 10 nL/ kg dose vol une was
adm nistered to all animals. Materials and Met hods:



Xenografts: Mal e nude (nu/nu) mce were inplanted subcutaneously in the
axilla region by trocar wwth fragnents of HCT-1 16 human non-small cell
tunor s hawvoestoadsis#om subcut aneously 25 growi ng tunors paTrusd@omRmes host s.
The m ce were approxinmately 7 weeks of age and wei ghed 22-25 g at the tine
of tunor inplantation. Wien the tunors were 177-2 16 nmmB in size (14 days
followng inplantation), the aninmals were pair-nmatched into treatnent and

control groups. GoEWonpd? Ritsate Sakt vy NEHI460 nNomsdmalhGelhbueg Day 14,
groups of 9 male nude (nu/nu) 30, H&nﬁf?x\gﬁg‘?a (ip ‘stered Compound 2 citrate
rol),

salt PO at doses of O (untreated cont ine vehicle control), O

(venhi cl econt .68, 1. 36, 7 / 8.2

g/ e/ da?f Jénbﬁl%!fae he Ry %Plsét@g‘?"é E%?ﬁ‘éj’e tgﬁ&%tﬂagy °bnd 1V at 2.72
my/ kgb dafrompownddedrase s3lt agagist the NOI-HA6Q phaa ndmﬂsmaigceﬁdmmcmomh yerggodp not

eval uat ehoduepdietdQs, ﬂﬂ)oﬁ‘e&hpﬁﬂd cidiat tRddivkd ak &wer&o%o@ mal e nude nice was
administered irinotecan |P at a dose of 60 ng kg/day on a g4d 353 dosing

schedul eqest\iRd Z;Q}L%i)&?ééié‘ F%H?%Qﬁpﬁg @9 gz%h §hdosin g‘l the i&tca?tlé’l@ re

i ndi vi dua| | hed prlor to or dose cal cul at 1 ons es
onl'y) an optiptiad 3@%@% R e kaveawaﬂeta@agppﬁtfpmlwesﬂ @ﬁﬁn
vol unes WwarlaynedHslosieg thopenetraselstock web eeonseingedewizh saiihet yiadd the wppropriate

growyh e @&Hegﬂt&h&l ofp(ﬁ)gﬁg Fﬁlut-lrg 8£1 1(-:0 % Msﬂl@% Gl ogtogtg%%% v%s Webddtituted Wlth

correspondi_ng ? Usi ons® m ni st ered PO
exhi bi t eéfeIIﬂSWaEeb fopinirstion ad éh?p.d%}weytoalpp@p@e Cézﬁepnzfatm eagipday of

adm ni st dedingddispidtinbval Gveighed ghichay dﬁk’tﬂvi@ldn kte\vippiGhridie fvd)l\un'e wi éa]ihé: A1GmIAY , but

no effec%%%i{l%.zwégég%in%er%ég there was noderate activity in terns

of TA ( ?lVlty (T-C = 18 days) corresponding to
a l.5-fo osages were tolerated as there was <20% wei ght | oss
exhi bi teyfia rlgﬁ ?glf’?lg dgeat hs. | ri not ecan exhi bited noderate TA activity

(T/C,z 3 TG (T-C = t
LTt Sxpeerad NaERRR BbGp as i B e N TESGH Sigh B
r emai nedtroere aith fragmentyofi NAIEH46011E@N nerBImalhetll auma@x bayvesdifroooubdutangoubly

det er m neghwidt ﬁn&@%ﬁ&?de%e%étk ﬁl&'rﬁfc@%@e ﬂ{p(?gl)ﬂﬁlla{%)§ 3-Q%k ez Rl ght
| oss. 15 Th 2 72 k /dﬁ}i %i‘}r rgé) n%d) 1;%t_a,oved to be
o T ot | EOEH 7o § R o TRm R TR SYF B fithough
t hese do$dgdys felosviag inplaytation) tbé edianlsprav pdirnmtdhad ateiréaghedt ywnd comeol or
acti gotygl(og.g@ Figure 7). 20 Test Cln Vitro Primary Pharmacodynam ¢ Studi es
The RPM ~82 (mul tiple nyel oma) human tunor cell |ine was exposed to

Compoundpgd I\aﬂemmﬁﬁan Pl SPHIRNS BBl B8, NCLRIDs Blﬂigﬁ e @) M

*Conmpound .2") at concentrations_coveé
with an %d’%‘iﬁ? giminisieregiCompoyad 2 §1tféﬁcfa]é p@rdi‘)?Fé QI(“IE"I%FS ?ﬁtro&anéé’l | growth
} nhi bi ti Grhizk datrel)d.oeahdd 72m@Melda¥i(6.¢rabd 8.2 mgmﬁmx) enagods SayeeRly {6 omﬁga)

or ATP g}gylgs 59193”5 W% 0 The
results wer e%g%m‘% &I“é‘h %{d %t\éﬁsgg Pfi%g% wer e7 lgélﬁgfdhd dw(@%ﬁc@%’?en%r tion

val UéS viad Srstingrschesuise ASdHORAUEEHES qiffangleble g poBSE AAMINHF bR IR 1P Glnd t o
be 30 nMiosdsofitrnEoNPRYRY/ddy Clopstadaa IB af dosemmﬁidll s &ng@SSdh_ ashawl lblilﬂ?tbf! a
potent g 0 BDE G inthis cell culture
st udy. &%%ﬁd&rséesnot}lgb}éo&d R gﬁlgg(%%ﬁggug%@ exd%shn edfﬂ killing of cells in a
manner 3 St wi.-t h h| hi n. of a £rl tical, nol ecul ar target.
WO 2010/ gﬁ@%% Ug%('f‘oy% Q‘gduf‘eg t%f“eé) 1({%0 i nﬁsreﬁ%ﬁgsrenacodynam CS

The anti C%%lon%\b@fp@ﬁeﬂé onlp anddwisoweekl?. (free base) was eval uated agai nst a

vari ety of human tunor xenograft nodels. A sunmary of the studies,
i ncl 8@li ndumgnifeasurgments @and SepdxFon dpdimtsn Tumpnialumes wereownedsured hyipe weedly. and

maj or fi Nﬂ(’sen@fﬁre b@h@feas"&mamhﬁlgmm eRfsapdrcNOTE] (T/®h &d 1R EY-Clda gé)e Human

LOX- | WV r Xenograft Mbdel Nunber of Animals/ Gou femal e
nu/ nu i %'g correspgredmgUIEg 9 P

Results and Conclusions: On the qod X 3 weekly for 2 cycles dosing regimen,

Compound 2 citrate salt was active at 2.04 and 2.72 mg/kg/day exhibiting low-to- moderate TGI
35  activity (T/C = 40.0-55.2%) and high TGD activity (T-C = 24-31 days) corresponding to a > 2.0-

fold ILS. At 2.72 mg/kg/day, this agent produced excessive weight loss (> 20%), reaching a
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toxic deaths. At the time of study termination, Day 53, the animals had recovered

approximately12% of the weight loss. On Day 53, 3 of 8 animals had not yet reached the study

endpoint of 2000 mm®. The mean tumor volume of these 3 animals was 1583 mm?.

5 Onthe qd x 5 dosing schedule, Compound 2 citrate salt was active at the dosages tested exhibiting
moderate TGI (T/C = 30.5% and 33.5 %) at 2.59 and 3.27 mg/kg/day, respectively. At the
second evaluation point, both dosages were highly active with a TGD of 28 days
corresponding to a >2.0-fold ILS. The dosages were well tolerated
(< 20% body weight loss) and resulted in no toxic deaths. At 3.27 mg/kg/day, there were 3 of 8

10 animals that had not yet reached the study endpoint of 2000 mm>. The mean tumor volume of these

3 animals was 1722 mm?>.

Pemetrexed was not considered active in this study. All of the dosages were well tolerated

with <20% body weight loss. Topotecan was not tolerated in this study, exhibiting body

weight loss >30%. Cisplatin was only active at the high dose. This dose resulted in low activity
15 at both evaluation points; all of the dosages were well tolerated.

Compound 2 citrate salt proved to be effective against the NCI-H460 human non-small cell lung

carcinoma xenograft model. When compared to the standard therapies, Compound 2 citrate
salt compound was superior. In evaluating the different schedules among the agents, there was
comparable activity (see Figure 5).
20
Compound 2 Citrate Salt vs. Comparator Agents in the MDA-MB-231 Human Breast Tumor
Xenograft Model

Study Objective: The purpose of this study was to determine the efficacy of
Compound 2 citrate salt and an experimental compound administered on two schedules, against
25  the MDA-MB-23 1 human breast tumor xenograft model. Irinotecan, nabpaclitaxel, oxaliplatin,

and doxorubicin served as the positive controls.

Test and Control Article Formulation Preparation: On each day of dosing, the test article,
Compound 2 citrate salt, was weighed out and dissolved in the appropriate volume of D5W.
The irinotecan dosing solution was prepared by adding the appropriate

30 volume of irinotecan stock solution to the appropriate volume of D5W. The nabpaclitaxel
dosing solution was prepared by adding an appropriate amount of saline. The oxaliplatin dosing
stock solution was prepared by adding the appropriate volume of oxaliplatin stock to the
appropriate volume of D5W. The doxorubicin dosing solution was prepared by adding the
appropriate volume of doxorubicin stock to the appropriate volume of saline. A 10 mL/kg dose

35  volume was administered to all animals.
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Materials and Methods:

Xenografts: Female nude (nu/nu) mice were implanted subcutaneously in the axilla region
by trocar with fragments of MDA-MB-23 1 human breast tumors harvested from subcutaneously
growing tumors in nude mice hosts. The mice were approximately 5-

5 6 weeks of age and weighed 22-25 g at the time of tumor implantation. When the tumors were
223-263 mm’ in size (18 days following implantation), the animals were pair-matched into

treatment and control groups.

Dose Administration and Schedule: Beginning on Day 18 groups of 8 female nude (nuw/nu)
mice were administered Compound 2 citrate salt IP at doses of 0 (untreated control), O (saline

10 vehicle control), 0 (DSW vehicle control), 2.04, and 2.72 mg/kg/day (61.2 and 8.16
mg/m*/day) on a qod x 3 weekly for 2 cycles dosing schedule, and 3.27 mg/kg/day on a
qd x 5 dosing.. Additional groups of 8 male nude mice were administered irinotecan IP at a dose
of 60 mg/kg/day on a god x 3 weekly for 2 cycles dosing schedule, nab-paclitaxel IV at doses of
200 and 300 mg/kg/day, oxaliplatin IP at doses of 5 and 6.5 mg/kg/day, or doxorubicin IP at

15 doses of 2.5 and 3 mg/kg/day on a qd x 5 dosing schedule.

Body Weight: All mice were individually weighed prior to each dose (for dose

calculations purposes only) and twice weekly.

Tumor Measurements and Study Endpoints: Tumor volumes were measured twice weekly.
Mice were evaluated for two tumor growth endpoints, percent TGI (T/C%) and TGD (T-C
20  days) with corresponding ILS.

Results and Conclusions: On the qod x 3 weekly for 2 cycles dosing regimen,
Compound 2 citrate salt was active at 2.04 and 2.72 mg/kg/day exhibiting moderate TGI activity
(T/C = 12.5%-20.9%). At the second evaluation point, this compound was highly active at 2.04
and 2.72 mg/kg/day with a TGD of 52 and > 58 days, respectively which corresponded to a > 2.0-

25  fold ILS. The dosages were well tolerated exhibiting a maximum loss in body weight <7%. At
the time of study termination, Day 90, 2 of 8 and 4 of 8 animals had not yet reached the study
endpoint of 1500 mm® in the 2.04 and 2.72 dose groups, respectively.

On the qd x 5 dosing schedule, Compound 2 citrate salt at 3.27 mg/kg/day produced high TGI
activity (T/C = 9.5%) and high TGD activity (T-C = 42 days) corresponding to a > 2.0-fold

30 ILS. This dose was tolerated, producing a maximum weight loss of 15.7%. There was one
mouse remaining on Day 90.

In this study, irinotecan, exhibited high TGI activity (T/C = 10%) and high TGD activity (T-C =
38 days) corresponding to a > 2.0-fold ILS. All of the dosages were well tolerated with <20%
body weight loss.

35  Atboth dosages, nab-paclitaxel exhibited moderate TGI activity (T-C = 14.6 -19.0%) and high
TGD activity (T-C = 45 days) with a corresponding ILS of 2.4 days. The 200 and 300
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mg/kg/day groups resulted in 1 of 8 and 2 of 8 survivors, respectively, on Day 90. Dosages were
well tolerated.

Oxaliplatin was only active at the first evaluation point. Both dosages produced low TGI activity
with (T/C = 45.1-47.6%). There was a delay in tumor growth of 13 days, but this was not
5  substantial enough to be considered active. All of the dosages were well tolerated.

- Doxorubicin was not tolerated in this study. At both dosages there were toxic deaths.

Compound 2 citrate salt proved to be effective against the MDA-MB-23 1 human breast tumor

xenograft model. When compared to the standard therapies, the Compound 2 citrate salt was

superior to all of the standard agents, except for irinotecan which had comparable activity. The
10 anti-tumor activity of Compound 2 citrate salt on the two different dosing schedules was

comparable (see Figure 6).

Compound 2 After Oral Administration vs. the HCT-116 Human Colon Tumor
Xenograft Model
Study Objective: The purpose of this study was to determine the oral efficacy of
15 Compound 2 against the HCT-116 human colon tumor xenograft model. Irinotecan served as
the positive control.

Test and Control Article Formulation Preparation: Once a week, the test article,

Compound 2 citrate salt, was weighed out and suspended in the appropriate volume of 0.5%

methocellulose. On each day of dosing, the irinotecan dosing solution was prepared by
20  adding the appropriate volume of an irinotecan stock solution to the appropriate volume of

D5W. A 10 mL/kg dose volume was administered to all animals.

Materials and Methods:

Xenografts: Male nude (nu/nu) mice were implanted subcutaneously in the axilla region by
trocar with fragments of HCT-1 16 human non-small cell tumors harvested from subcutaneously

25  growing tumors in nude mice hosts. The mice were approximately 7 weeks of age and
weighed 22-25 g at the time of tumor implantation. When the tumors were 177-2 16 mm’ in size
(14 days following implantation), the animals were pair-matched into treatment and control
groups.

Dose Administration and Schedule: Beginning on Day 14, groups of 9 male nude (nu/nu)
30  mice were administered Compound 2 citrate salt PO at doses of 0 (untreated control), O (saline

vehicle control), 0 (vehicle control), 0.68, 1.36, or 2.72 mg/kg/day (2.0, 4.1 or 8.2 mg/mzlday)

on a qod x 3 weekly for 2 cycles dosing schedule, and IV at 2.72 mg/kg/day on a qod x 3

weekly for 2 cycle dosing schedule (IV group not evaluated due to dosing error). An additional

group of 8 male nude mice was administered irinotecan IP at a dose of 60 mg/kg/day on a g4d
35 3 dosing schedule.
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Body Weight: All mice were individually weighed prior to each dose (for dose
calculations purposes only) and twice weekly.

Tumor Measurements and Study Endpoints: Tumor volumes were measured twice weekly.
Mice were evaluated for two tumor growth endpoints, percent TGI (T/C%) and TGD (T-C days)
with corresponding ILS.

Results and Conclusions: Compound 2 administered PO exhibited low-to-moderate activity at
1.36 and 2.72 mg/kg/day. The administration of 1.36 mg/kg/day showed low TGI activity (T/C
= 57.6%), but no effect on TGD. At 2.72 mg/kg/day, there was moderate activity in terms of
TGI(T/C =3 2.2%) and low TGD activity (T-C = 18 days) corresponding to a 1.5-fold ILS. The

dosages were tolerated as there was < 20% weight loss exhibited and no toxic deaths.

Irinotecan exhibited moderate TGI activity (T/C = 3 3.8%) and moderate TGD (T-C =
> 18 days) corresponding to > 1.5-fold ILS. At the time of study termination, Day 53, 8 of 9
animals remained (mean tumor volume = 1153 mm?®) and an exact TGD could not be

determined. This dosage was well tolerated producing < 10% body weight loss.

The 1.36 and 2.72 mg/kg/day PO dosages of Compound 2 proved to be effective against the HCT-
1 16 human colon tumor xenograft model. Although these dosages were active, irinotecan proved to

have slightly superior activity (See Figure 7).

Test C In Vitro Primary Pharmacodynamic Studies
The RPMI 8226 (multiple myeloma) human tumor cell line was exposed to Compound 2

(free base) (or simply referred to herein throughout as “Compound 2”) at concentrations
covering a 4-log range (0.1 nM - 100 nM) with an exposure time of 72 hours and experimental
endpoint of cell growth inhibition as determined by a Cell TiterGlo luminescence assay
(Promega) for ATP content. At least two independent experiments were conducted. The results
were plotted and trend lines were graphed. The ICs concentration value was found to be 3.4
nM and the ICqo concentration value was found to be 30 nM. As with Compound 2 citrate salt,
Compound 2 was shown to be a potent growth inhibitor of these human tumor cells in this cell
culture study. Exposure to Compound 2 produced exponential killing of cells in a manner

consistent with potent inhibition of a critical molecular target.
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Compound 2 (a) 1 37.1% 14 1.3x
2 (a) 227 NANANA
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Test D

In Vivo Primary Pharmacodvnamics

Compound 2 (a) 2 8.6% 35 1. 8x
I rinotecan(b) 60 16.0% 28 1.7x Human NCI - H292 Lung

Conmpound

PCT/US2010/022625

The anti-tumor activity of Compound 2 (free base) was evaluated against a variety of

human tumor xenograft models. A summary of the studies, including tumor type, dosing and

administration, growth inhibition, and major findings is presented below.

Xenograft Model
/Brief Study Title

Human LOX-
IMVI Melanoma
Tumor
Xenograft Model

Human DLD-1
Colon Tumor
Xenograft Model

Human HCT-15
Colon Tumor
Xenograft Model

Human NCI-
H292 Lung
Tumor
Xenograft Model

Number of
Animals/
Group

9 female
nu/ny mice

per group.

10 female
nu/nu mice

per group.

10 female
nu/nu mice

per group.

9 female
nw/nu mice

per group.

Route of
Administration/
Frequency

IV, qod x 3 for
2 cycles @
IP, gdx 5 ®

IV, qod x 3 for
2 cycles @

IV,q4d x 3 ®

IV,qod x 3 for
2 cycles @
IV,q4d x3 ®

IV, god x 3 for
2 cycles @

IV,qod x 3 ®

Compound*/
Dose Schedule

Untreated
Control

Compound 2 ®
Vehicle Control

Compound 2 ©
Compound 2 @
Compound 2 ©
Dacarbazine ®

Untreated
Control

Compound 2 @
Vehicle Control

Compound 2 @
Compound 2 ©
Compound 2 @
Irinotecan ®

Untreated
Control

Compound 2 @
Vehicle Control
Compound 2 @
Compound 2 @
Compound 2 ®
Irinotecan™

Untreated
Control

Compound 2 @
Vehicle Control

Compound 2 ®
Compound 2 @
Compound 2 ®
Docetaxel ®

Docetaxel @

31

Dosage

(mg/kg/

day)

N/A

20

Tumor
Growth
Inhibition
T/C (tumor
volume)

N/A

89.4%
66.1%
39.1%
80.6%

N/A

51.3%
N/A
N/A

50.2%

N/A

37.1%
8.6%
N/A

16.0%

N/A

29.4%
25.2%
15.2%
8.7%
6.0%

Tumor Growth

T-C
(Days
)

N/A

14
35
N/A
28

N/A

18
21
21
39
39

Delay
Increase in

Life Span
(LS)

1.1x
2.8x
N/A
2.0x

N/A

1.2x
N/A
N/A
1..1x

N/A

1.3x
1.8x
N/A
1.7x

N/A

1.5x
1.6x
1.6x
2.1x
2.1x



Control Conpound 2
Conmpound 2 (a)

IV, god x 3 for 2 cycles (a) IV, god x 3 (b) Untreated
(a) VA NA NA NA Xenograft Model Vehi cl e Control

1 29. 4% Mo2otmosss44Conpound 2 (a) 1.36 25.2% 21 1. 6x PCT/US2010/022625
Human H460 7 female IV,qodx 3 for  Untreated -— --- — —
Non-Small Cell nu/numice 2 cycles @ Control
Lung Carcinoma  per group. 1y qodx3®  Compound2®  N/A N/A NA  NA
F)r(::::)ogl;-a £t Model Vehicle Control

IP,qodx3©®  Compound 2 ® 1.36 14.1% 21 1.8x
Compound2®  136@ 8.0% 25 1.9x
+ Docetaxel ® +12®
Compound2®  136®@ N/A N/A N/A
+ Cisplatin © +33@
Docetaxel ® 12 49.8% 11 1.4x
Cisplatin © 3.3 44.5% 11 1.4x
Human 786-0 10 female IV, qod x 3 for  Untreated — — — —
Renal Cell nu/numice 2 cycles ® Control
Tumor Pergroup. 1y q4dx3®  Compound2®  N/A N/A NA  NA
Xenograft Model Vehicle Control
.Compound 2 @ 1 52.5% 10 1.2x
Compound 2 © 1.36 52.2% 10 1.2x
Compound 2 1.7 25.9% 17 1.4x
Irinotecan ® 60 49.1% 17 1.4x
Human H1299 9female 1IV,qodx3for Untreated
Lung Tumor nu/numice 2 cycles ® Control
Xenograft Model  per group. [y godx3®  Compound2®  N/A N/A NA  NA
Vehicle Control
Compound 2 © 1 22.6% 20 1.7x
Compound 2 @ 1.36 13.2% 24 1.8x
Compound 2 @ 1.7 8.7% 34 2.1x
Docetaxel ™ 16 35.2% 11 1.4x
Docetaxel ® 20 20.7% 17 1.6x
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Compound 2 (a) 1.7 15.2% 21 1. 6x Docet axel (b) 16 8. 7% 39 2. 1x

Docet axel (b) 20 6.0% 39 2.1x WD 2010/ 088544 Hurman H460 Non- Smal | Cel |
Lung Car cwoann/oBss¥r Xenograft Model 7 fenal e nu/ nu m cecpas2googs2s |V, god
x 3 for 2 cycles (a) 1V, god x 3 (b) IP, god x 3 (c) Untreated Contr ol
Compound 2 (a) Conpound 2 (a) + Docet axel

Compound 2 (a) Vehicle Control

(b) Human MDA- 9female IV,qodx3for Untreated - - — -
MB-231 Breast  nu/numice 2 cycles ® Control — — — —
Tumor per group. 1y ®) (®

,qod x 3 Compound 2 N/A N/A N/A N/A
Xenograft Model Vehicle Control
Compound 2 @ 1 30.7% 21 1.7x
Compound 2 © 1.36 8.6% >47 >2.3x
Compound 2 @ 1.7 17.7% 35 2.0x
Docetaxel ® 16 4.8% >47 >2.3x
Docetaxel ® 20 4.0% >47 >2.3x
Human SK- 10 female IV, qodx 3 for  Untreated
MEL-3 nw/numice 2 cycles @ Control — - — —
?e"“‘"m” Pergrouwp.  1p qdx5®  Compound2®  N/A N/A NA  NA
X:II::)Ol;a £t Model Vehicle Control
& ode Compound 2 ® 1 22.0% 15 1.5
Compound 2 ® 1.36 13.4% 35 2.3x
Compound 2 @ 1.7 16.7% 26 1.9x
Dacarbazine ® 90 88.5% 0 1.0x
Human HCT-116 8 female  1V,qod x 3 for  Untreated —_
Colon Tumor nw/numice 2 cycles @ Control
Xenograft Model  per group. Vehicle Control . . o .
Compound 5 © 4 27.3% 25 1.8x
Compound 5 ® 6 23.4% 28 1.9x
Compound 5 @ 8 27.2% 32 2.0x
Compound 6 ® 4 82.6% 4 L.1x
Compound 6 © 6 73.9% 1.2x
Compound 6 ® 8 67.1% 4 1.1x
Compound 2 © 1.7 36.4% 28 1.9x
Human HT-29 8female IV,qod x3for  Untreated -
Colorectal nw/numice 2 cycles @ Control
Tumor per group. Vehicle Control . . . .
Xenograft Model ehicie Lontro
Compound 5 @ 6 N/A N/A N/A
Compound 5 @ 8 N/A N/A N/A
Compound 5 © 10 N/A N/A N/A
Compound 2 @ 1.7 N/A N/A N/A
IP = intraperitoneal; IV = intravenous; PO = per os (oral)
qod x 3 weekly for 2 cycles = every other day for 3 dosages each week for 2 weeks.
q4d x 3 = every fourth day for 3 dosages.
5 qdd x 5 = every fourth day for 5 dosages.
q3d x 4 = every third day for 4 dosages.
qd x 5 = every day for 5 consecutive dosages.
qodbx 5 =every othder day for 5 dosages.
@ ® © and @: correlates the route of administration with the compound/dose schedule.
10

Representative compounds of formula I can be prepared as described in the Examples of

international patent application number PCT/US02/36901, which are reproduced below.
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NA1.36 1.36 (a) + 12 (b) PCT/US2010/ 022625 N AN AN A 14. 19211. 8x
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(c) wOaomvmssah (b) 12 49.8% 11 1. 4x PCT/US2010/022625
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CHs;

CH,

Example1. 11,12-dihydro-2,3-dimethoxy-8,9-methylenedioxy-11-[2-
(dimethylamino)ethyl]-5,6,11-triazachrysen-12-one (E). A mixture of 4-N-(2-

5 Dimethylaminoethyl)-N-(2-bromo-4,5-dimethoxybenzoyl)amine-6,7-methylenedioxycinnoline
(D, 220 mg, 0.40 mmol), Pd(OAc), (18.0 mg, 0.08 mmol), P(o-tolyl); (48.8 mg, 0.16 mmol),
and silver carbonate (225 mg, 0.80 mmol) were heated to reflux in DMF (12 mL) and stirred
under nitrogen for 75 minutes. The reaction mixture was cooled to room temperature, diluted
with chloroform and filtered though a bed of celite. The solvent was removed under reduced

10 pressure and the resulting residue was chromatographed on silica gel using 95:5
chloroform:methanol to give the title compound (60 mg) in 36 % yield; 'H NMR (CDCls) 6
2.42(s, 6H), 3.04(t, 2H, J=7.2 Hz), 4.08(s, 3H), 4.17(s, 3H), 4.64(t, 2H, J=7.2 Hz), 6.25(s, 2H),
7.81(s, 1H), 7.84(s, 1H), 8.07(s, 1H), 8.65(s, 1H); *C NMR (CDCls) § 45.9, 47.4, 56.4, 56.7,
57.7,99.4,102.8, 104.3, 106.6, 107.9, 113.7, 119.6, 129.1, 131.0, 134.4, 149.4, 150.2, 151.5,

15 154.4,163.1; HRMS calcd. for CopH,,OsN4H: 423.1668; found 423.1653.

The intermediate 4-N-(2-Dimethylaminoethy!)-N-(2-bromo-4,5-

dimethoxybenzoyl))amine-6,7-methylenedioxycinnoline (D) was prepared as follows:
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Cisplatin (c) 3.3 44.5% 11 1.4x Human 786-0 Renal Cell 10 female nu/nu mce
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x 3 (b) Guopowwssa4(a) NNA NA NA N A Xenograft Mdel pcyatseabm216ent rol

a. 4-N-(2-Dimethylaminoethyl)-N-(2-bromo-4,5-dimethoxybenzoyl)amine-6,7-
methylenedioxycinnoline (D). A 2.0M solution of oxalyl chloride in methylene chloride (5
mL, 10.0 mmol) was added to a solution of 2-iodo-4,5-dimethoxybenzoic acid (1.50g, 4.8mmol)
in anhydrous methylene chloride (45 mL) and the stirred mixture was refluxed for 2 hours. The

5  mixture was then concentrated to dryness under reduced pressure. To this residue was added a
solution of N-(2-Dimethylaminoethyl)-4-amino-6,7-methylenedioxycinnoline (3, 1.0 g, 3.84
mmol), and triethylamine (760 mg 7.52 mmol) in methylene chloride (60 mL) and the resulting
mixture was stirred at reflux under nitrogen for 4 hours, then cooled to room temperature;
stirring was continued overnight. The reaction mix was washed with a saturated solution of

10 sodium bicarbonate (3 x 40 mL), dried (anhydrous MgSQ,), and concentrated in vacuo. The
crude material was chromatographed over silica using 90:10 chloroform:methanol to give
compound D (1.59 g), in 75 % yield; "H NMR (CDCls) § 2.27(s, 6H), 2.53(m, 2H), 3.43(s, 3H),
3.75(s, 3H), 3.97(m, 1H), 4.44(m, 1H), 6.24(s, 1H), 6.25(s, 1H), 6.43(s, 1H), 7.02(s, 1H), 7.43(s,
1H), 7.68(s, 1H), 9.18(s, 1H); *C NMR (CDCls) & 45.5, 47.1, 55.7, 56.1, 56.7, 82.8, 96.7, 102.9,

15 105.4,110.6,121.9,123.2, 133.1, 136.0, 144.8, 148.2, 149.9, 150.9, 151.7, 152.4, 169.8; HRMS
calcd for CyHp305N4IH: 551.0791; found 551.0795.

b. N-(2-Dimethylaminoethyl)-4-amino-6,7-methylenedioxycinnoline (C). 4-
Chloro-6,7-methylenedioxycinnoline (350 mg, 1.7 mmol) and copper powder (100 mg, 1.6
mmol) in N,N-dimethylethylenediamine (3.75 g, 42.6 mmol) were stirred at 105 °C under

20  nitrogen for 3 hours. Excess N,N-dimethylethylenediamine was removed by rotoevaporation,
and the residue was dissolved in chloroform (50 mL), and washed with water (3x 30 mL), dried
(anhydrous MgSOs), and concentrated in vacuo to give compound C (324 mg) in 74% yield; 'H
NMR (CDCls) 6 2.33 (s, 6H), 2.70 (t, 2H), 3.38 (dt, 2H), 6.15 (s, 2H), 7.03 (s, 1H), 7.56 (s, 1H),
8.53 (s, 1H); >C NMR (CDCl3) 8 39.5, 45.1, 57.0, 94.7, 102.1, 105.3, 112.7, 128.8, 139.8,

25 147.8,149.5, 150.7; HRMS calcd for C13H;60,Ny: 260.1273; found 260.1267.

c. 4-Chloro-6,7-methylenedioxycinnoline (B). 4-Hydroxy-6,7-
methylenedioxycinnoline (A, 1.0 g, 5.3 mmol) was added in small portions to a stirred mixture
of phosphorus pentachloride (1.4 g, 6.7 mmol) and phosphorus oxychloride (4 mL, 6.6 mmol) at
room temperature. The reaction flask was heated to 80 °C for 1 hour, then cooled to room

30  temperature and poured onto 50 g of crushed ice. After neutralization of the solution with solid
sodium acetate the precipitate was removed by filtration and recrystallized from ethanol to give
800 mg of 4-chloro-6,7-methylenedioxycinnoline, compound B, in 73 % yield; '"H NMR
(CDCl3) 6 6.25 (s, 2H), 7.39 (s, 1H), 7.73 (s, 1H), 9.14 (s, IH); >C NMR (CDCl3) § 97.8, 102.9,
105.1, 124.2, 133.4, 144.0, 150.0, 152.3, 152.7; HRMS calcd for CoHs0,N,Cl: 208.0040; found

35 208.0042.
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Compound 2 (a) 1 52.5% 10 1.2x Compound 2 (a) 1.36 52.2% 10 1. 2x
Compound 2 (a) 1.7 25.9% 17 1.4x Irinotecan (b) 60 49.1% 17 1.4x Human
H1299 LumngoTBurmss&4f emal e nu/nu mce |V, god x 3 for 2 egclussoiparekht r eat ed
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d. 4-Hydroxy-6,7-methylenedioxycinnoline (A). 6’-Amino-3’,4’-

(methylenedioxy)acetophenone (2.4 g, 13.4 mmol) in concentrated hydrochloric acid (92 mL)
and water (13 mL) was cooled to -5 °C and a diazotized by the dropwise addition of a solution
of sodium nitrite (0.925 g, 13.4 mmol) in water (4 mL). After stirring for an additional hour at -
5 5 °C the mixture was transferred to a bath preheated at 75 °C and left to stir at this temperature
overnight. The reaction mixture was cooled to 5 °C to complete crystallization of the product in
the form of its hydrochloride salt. This material was filtered and then added to 10% aqueous
NaOH (100 mL) to generate the free base, which was again filtered and dried under vacuum to
yield 2.37 g of the hydroxycinnoline, compound 1, in 93% yield; 'H NMR (ds-DMSO0) 6 6.21(s,
10 2H), 6.97 (s, 1H), 7.30 (s, 1H), 7.63 (s, 1H); *C NMR (ds-DMSO) § 94.9, 100.29, 103.3, 120.1,
139.7,139.9, 147.4, 153.5, 169.4; HRMS calcd for CogHgO3N»: 190.0378; found 190.0372.

Examples 2-6
The representative compounds of the invention at Examples 2-6 were prepared using the

15  following general procedure from the intermediates prepared in the correspondingly numbered
sub-parts a below.

A mixture of the requisite 4-amino-6,7-methylenedioxycinnoline o-iodobenzamide
derivative (1.0 mmol equiv.), Pd(OAc); (0.2 mmol equiv.), P(o-tolyl); (0.4 mmol equiv.), and
Ag>CO;3 (2.0 mmol equiv) was heated to reflux in DMF (30 mL per mmol equiv.) with stirring.

20  The reaction mixture was allowed to cool to room temperature, diluted with CHCl3, and filtered
through Celite. The sicciate was extensively washed with 10% CH3OH in CHCIl;. The filtrate
was concentrated in vacuo and the residue chromatographed on silica gel using

chloroform:methanol to provide the title compound.

25 Example 2: 2,3-Dimethoxy-8,9-methylenedioxy-11-[(2-diethylamino)ethyl]-11H-
5,6,11-triaza-chrysen-12-one: Prepared from N-(6,7-Methylenedioxycinnolin-4-yl)-N-(N,N-
diethylaminoethyl)-2-i0do-4,5-dimethoxybenzamide (578 mg, 1.0 mmol); (18% yield); reaction
time 25 min; mp 245-247 °C (dec.); IR (CHCI;) 1652; '"H NMR (CDCly) & 1.08 (t, 6H, J=7.0),
2.67 (q, 4H, J=7.0), 3.14 (t, 2H, J=7.1), 4.08 (s, 3H), 4.17 (s, 3H), 4.64 (t, 2H, J=7.1), 6.25 (s,

30 2H),7.80 (s, 1H), 7.84 (s, 1H), 8.18 (s, 1H), 8.63 (s, 1H); >*C NMR (CDCl3) & 11.8, 47.7, 48.0,
51.5,56.4,56.6,99.7,102.7,104.3, 106.4, 108.0, 113.7, 119.7, 129.1, 131.1, 134.4, 149.4,
150.3,151.2, 151.5, 154.4, 163.2; HRMS calcd for C4H60sN4H: 451.1952; found: 451.1960.

Example 3: 2,3-Dimethoxy-8,9-methylenedioxy-11-[(2-dimethylamino)-1-
35  methylethyl]-11H-5,6,11-triaza-chrysen-12-one: Prepared from N-(6,7-
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Methylenedioxycinnolin-4-yl)-N-[2-(N,N-dimethylamino)-1-methylethyl)-2-iodo-4,5-
dimethoxybenzamide (100 mg, 0.18 mmol); (28% yield); reaction time 2 h; mp 235-36 C;

IR(KBr) 1659: '"H NMR (CDCls) § 1.93 (d, 3H, J=8.2), 1.97 (s, 3H), 2.74 (dd, 1H, J=5.8,13.6),
3.27 (dd, 1H, J=7.4,12.8), 4.07 (s, 3H), 4.15 (s, 3H), 4.80 (m, 1H), 6.24 (s,2H), 7.74 (s,1H), 7.81

5 (s,1H), 8.57 (s,1H); °C (CDCl3) & 19.4, 45.6, 56.3, 58.6, 63.0, 99.0, 102.6, 104.1, 106.2, 107.9,
114.2,120.8, 125.6, 128.6, 131.0, 132.5, 132.8, 135.1, 149.2, 150.3, 150.6, 151.3, 154.2, 164.0;
HRMS calcd for Cy3Ho4N4OsH 436.1747; found 436.1832.

Example 4: 2,3-Dimethoxy-8,9-methylenedioxy-11-(2-tetrahydofuranyl)methyl-

10  11H-5,6,11-triazachrysen-12-one: Prepared from N-(6,7-Methylenedioxycinnolin-4-yl)-N-[2-
(tetrahydrofuran-2-yl)methyl]-2-iodo-4,5-dimethoxybenzamide (140 mg, 0.25 mmol); (22%
yield); reaction time 45 min; mp 300-303 °C (dec.) ; IR (CHCl5) 1653; '"H NMR (CDCl3) & 1.79
(m, 1H), 2.00 (m, 2H), 2.25 (m, 1H), 3.87 (m, 2H), 4.09 (s, 3H), 4.18 (s, 3H), 4.65 (m, 3H), 6.25
(s, 2H), 7.80 (s, 1H), 7.84 (s, 1H), 8.32 (s, 1H), 8.63 (s, 1H); >C NMR (CDCls) & 25.7, 30.8,

15 53.0,56.4,56.7,68.4,77.8,100.0, 102.7, 104.3, 106.3, 108.0, 114.1, 119.7, 129.1, 131.4, 134.5,
149.5,150.2, 150.8, 151.4, 154.4, 163.7, HRMS calcd for C3H;106N3: 435.1430; found:
435.1427.

Example S: 2,3-Dimethoxy-8,9-methylenedioxy-11-[2-(pyrrolidin-1-yl)ethyl]-11H-
20 5,6,11-triaza-chrysen-12-one: Prepared from N-(6,7-Methylenedioxycinnolin-4-y1)-N-[(2-
pyrrolidin-1-yl)ethyl]-2-iodo-4,5-dimethoxybenzamide (150 mg, 0.2 mmol) in 24% yield with a
reaction time 30 min; mp 229 °C; IR ( KBr) 1644; 'TI NMR (CDCls) & 1.83 (m, 41), 2.71 (m,
4H), 3.23 (t, 2H, J = 7), 4.06 (s, 3H), 4.61 (s, 3H), 4.63 (t, 2H, J=7), 6.23 (s, 2H), 7.74 (s, 1H),
7.80 (s, 1H); *C NMR (CDCl3) 8 23.7, 54.0, 54.2, 56.3, 56.6, 99.4, 102.7, 104.2, 106.3, 107.7,
25 113.5,1194,129.0, 134.1, 140.2, 150.2, 151.4, 154.3, 154.3, 163.0; HRMS calcd for
CaaH2aN4OsH: 449.1825; found 449.1822.

Example 6: 2,3-Dimethoxy-8,9-methylenedioxy-11-[2-(piperidin-1-yl)ethyl]-11H-
5,6,11-triaza-chrysen-12-one: Prepared from N-(6,7-Methylenedioxy-4-cinnolin-4-yl)-N-[2-

30  (piperidin-1-yl)ethyl]-2-iodo-4,5-dimethoxybenzamide (295 mg, 0.5 mmol); (32.4% yield);
reaction time 30 min; mp 294-95 C; IR (KBr) 1662;'HNMR (CDCls) & 1.59 (s, 6H), 2.51 (s,
4H), 3.02 (t, 2H, J=6.6), 4.08 (s, 3H), 4.17 (s, 3H), 4.64 (t, 2H, J= 6.6), 6.26 (s, 2H), 7.81 (s,1H),
7.85 (s, 1H), 8.36 (s, 1H), 8.65 (s, 1H); 1>C (CDCL) § 24.3, 26.0, 47.5, 55.0, 56.3, 56.6, 57.4,
99.9,102.7, 104.2, 106.3, 107.9, 113.7, 119.6, 129.0, 131.1, 134.3, 149.3, 150.2, 151.1, 151 4,

35 154.3,163.1; HRMS calcd for CosHy6N4OsH 463.1981 ; found 463.1986.
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Examples 2.a-6.a

The intermediate 4-amino-6,7-methylenedioxycinnoline o-iodobenzamide derivatives
used in Examples 2-6 were prepared using the following general procedure.

5 A 2.0M solution of oxalyl chloride in CH,Cl, (1.3 equiv.) was added to a solution of 2-
iodo-4,5-dimethoxybenzoic acid (1.0 equiv.) in anhydrous CH,Cl, (= 60 mL per 10 mmol
benzoic acid) and the solution stirred at reflux for 3 h. The mixture was allowed to cool and was
then concentrated to dryness in vacuo. To the residues was added a solution of requsite 4-
amino-6,7-dimethoxyquinoline (1.0 equiv), triethylamine (2 equiv.) in CH,Cl, (= 60 mL per 4

10  mmol aminoquinoline). The reaction mixture was then stirred at reflux under N,. The reaction
mixture was cooled and washed with sat. NaHCOs and extracted with 3% HCI. The aqueous
layer was neutralized with 20% NaOH and extracted with CHCls, dried (MgSO4)’ and

evaporated.

15 Example 2.a. N-(6,7-Methylenedioxycinnolin-4-yl)-N-(N,N-diethylaminoethyl)-2-
iodo-4,5-dimethoxybenzamide: Prepared from N'-(6,7-Methylenedioxycinnolin-4-y1)-N,N-
diethylethane-1,2-diamine (640 mg, 2.2 mmol); (87% yield); reaction time 16 h; IR (CHCl5)
1656; "H NMR (CDCls) & 0.92 (t, 6H, J=7.0), 2.50 (q, 4H, J/=7.0), 2.80 (t, 2H, J=6.8), 3.39 (s,
3H), 3.71 (s, 3H), 3.94 (m, 1H), 4.41 (m, 1H), 6.21 (d, 2H, J=1.4), 6.39 (s, 1H), 7.01 (s, 1H),

20 7.39(s, 1H), 7.64 (s, 1H), 9.11 (s, 1H); >C NMR (CDCLy) & 11.6, 46.9, 47.8, 51.1, 55.7, 56.1,
82.9,96.9, 102.9, 105.5, 110.9, 122.1, 122.9, 133.0, 136.5, 144.9, 148.3, 150.1, 150.9, 151.7,
152.3, 169.8; HRMS calcd for Cp4Hp705N4IH: 579.1105; found: 579.1105.

Example 3.a. N-(6,7-Methylenedioxycinnolin-4-yl)-N-[2-(N,N-dimethylamine)-1-

methylethyl)-2-iodo-4,5-dimethoxybenzamide: Prepared from N-(6,7-difluorocinnolin-4-yl1)-

25  N'N'-dimethylpropane-1,2-diamine (240 mg, 0.87 mmol); (83% yield); reaction time 16 h, mp
110-111 °C; '"H NMR (CDCl3) was a mixture of atropisomers & isomer #1 1.03-1.36 (m, 3H),
2.21-2.37 (m, 6H), 2.74-3.07 (m, 1H), 3.43-3.65 (m, 6H), 3.84-3.91 (m, 1H), 5.15 (m, 1H), 6.18
(s, 2H), 6.59 (s, 1H), 6.91 (s, 1H), 7.56 (s, 1H), 8.04 (s, 1H), 9.34 (s, 1H) isomer #2 1.03-1.36
(m, 3H), 2.31-2.37 (m, 6H), 2.74-3.07 (m, 1H), 3.43-3.65 (m, 6H), 3.84-3.91 (m,1H), 5.15 (m,

30 1H), 6.18 (s, 2H), 6.59 (s, 1H), 6.91 (s, 1H), 7.56 (s, 1H), 8.04 (s, 1H), 9.34 (s, 1H); HRMS
caled for Cy3H,s0sN4IH: 565.0870; found: 565.0926.

Example 4.a. N-(6,7-Methylenedioxycinnolin-4-yl)-N-|[2-(tetrahydrofuran-2-
yDmethyl]-2-iodo-4,5-dimethoxybenzamide: Prepared from 2-[[[N-(6,7-
Methylenedioxycinnolin-4-yl)|Jamino]methyl]tetrahydrofuran (400 mg, 1.5 mmol); (34% yield);
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reaction time 16 h;; IR (CHCl;) 1654; 'H NMR, a mixture of atropisomers, (CDCls) 8 isomer
#1 1.94 (m, 4H), 3.70 (m, 4H), 3.73 (s, 3H), 3.94 (s, 3H), 4.34 (m, 1H) 6.23 (s, 2H), 7.00 (s,
1H), 7.40 (s, 1H), 7.70 (s, 1H), 9.31 (s, 1H), isomer #2 1.94 (m, 4H), 3.70 (m, 4H), 3.73 (s, 3H),
3.94 (s, 3H), 4.34 (m, 1H) 6.46 (s, 2H), 7.36 (s, H), 7.49 (s, 1H), 7.65 (s, 1H), 9.17 (s, 1H);
HRMS calcd for Cy3H3,06N31H: 564.0632; found: 564.0650.

Example 5.a. N-(6,7-Methylenedioxycinnolin-4-yl)-N-[(2-pyrrolidin-1-yl)ethyl}-2-

iodo-4,5-dimethoxybenzamide: Prepared from 1-[2-[N-(6,7-Methylenedioxycinnolin-4-

yl)Jamino]ethylpyrrolidine (400 mg, 0.4 mmol) in 42% yield with a reaction time 4 h at 50°C

from the acid chloride prepared using 4.1 mmol of oxalyl chloride and 1.6 mmol of 2-iodo-4,5-
dimethoxybenzoic acid. Compound 8f had: IR (KBr) 1655; 'H NMR (CDCls) 6 1.60 (m, 4H),
2.40 (m, 4H), 2.67 (m, 2H), 3.28 (s, 3H), 3.60 (s, 3H), 4.32 (m, 1H), 6.11 (d, 2H, J =2.2),6.32
(s, 1H), 6.91 (s, 1H), 7.37 (s, 1H), 7.50 (s 1H), 9.04 (s, 1H); *C NMR (CDCl3) & 23.6, 29.7,
47.6,52.9,53.9,55.7, 56.0, 56.4, 82.8, 96.7, 102.9, 105.4, 110.6, 121.9, 123.1, 132.8, 135.9,
144.7, 1482, 149.9, 150.9, 151.7, 152.4, 169.9.

Example 6.a. N-(6,7-Methylenedioxy-4-cinnolin-4-yl)-N-[2-(piperidin-1-yl)ethyl]|-2-iodo-

4,5-dimethoxybenzamide: Prepared from 1-[2-[N-(6,7-Methylenedioxycinnolin-4-

yl)]amino]ethylpiperidine (500 mg, 1.66 mmol); (85.4% yield); reaction time overnight at 50
*C. mp 93-94 °C; IR (KBr) 1655; 'THNMR (CDClz) & 1.43 (m, 6H), 2.35 (m, 4H), 2.50-2.71 (m,
2H), 3.43 (s, 3H), 3.73 (s, 3H), 3.78-3.93 (m, 1H), 4.32.4.42 (m, 1H), 6.22 (d, 2H, J=1.6), 6.42
(s, 1H), 7.02 (s, 1H), 7.47 (s, 1H), 7.66 (s, 1H), 9.19 (s, 1H); 1*C (CDCl;) 6 24.3, 25.9, 46.0,
46.4,54.5,55.6, 56.0, 56.4, 82.9,97.0, 102.8, 105.3, 110.8, 122.0, 113.7, 123.2, 133.1, 136.3,
145.0, 148.2, 149.9, 150.8, 151.6, 152.1, 169.8 HRMS calcd for C3H,5IN4OsH: 591.1105;

found 591.1108.

Examples 2.b-6.b

The intermediate 4-amino-6,7-dimethoxyquinoline derivatives used in Examples 2.a-6.a.

were prepared using the following general procedure.

The appropriate primary amine (1.0 mol equiv.) added with stirring to 4-Chloro-6,7-

methylenedioxycinnoline (see Example 1 above). The reaction was then allowed to stir at

100 °C for several hours, and the phenol removed by Kugelrohr distillation under reduced

pressure. The residue was partitioned between CHCl; and 10% NaOH. The aqueous layer was

repeatedly separated with CHCl3. All of the CHCl; solutions (initial partition and extracts) were

combined and dried (MgSOy,).
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Example 2.b. N'-(6,7-Methylenedioxycinnolin-4-yI)-N,N-diethylethane-1,2-diamine:
Prepared from 4-Chloro-6,7-methylenedioxycinnoline (1.0 g, 4.8 mmol); (70% yield); reaction
time 3 h; mp 230-232 °C; '"H NMR (CDCly) 8 1.10 (t, 6H, J=7.2), 2.63 (q, 4H, J=7.2), 2.84 (t,
2H, J=5.7), 3.35 (q, 2H, J=5.7), 5.78 (br, 1H), 6.15 (s, 2H), 6.96 (s, 1H), 7.57 (s, 1H), 8.52 (s,
1H); PC NMR (CDCls) § 12.2, 39.5, 46.6, 50.8, 94.4, 102.0, 105.4, 112.8, 129.0, 139.8, 147.8,
149.5, 150.7; HRMS calcd for C;sHz00,N4: 288.1586; found: 288.1575.

Example 3.b. N-(6,7-difluorocinnolin-4-yl)-N',N'-dimethylpropane-1,2-diamine: Prepared
from 4-Chloro-6,7-methylenedioxycinnoline (0.52 g, 2.5 mmol); (42% yield), reaction time 4 h,
mp 196-197 °C; ; "H NMR (CDsOD) 5 1.31 (d, 3H, J=6.6), 2.33 (s, 6H), 2.45 (dd, 1H, J=5.4,
12.8),2.74 (dd, 1H, J= 8.2, 12.6), 4.12 (dd, 1H, J=5.8, 13.8), 6.19 (s, 2H), 7.32 (s, 1H), 7.56 (s,
1H), 8.51 (s, 1H); °C NMR (CD;0D) § 17.1, 44.0, 45.3, 63.5, 95.1, 101.6, 102.0, 112.6, 126.7,
140.8, 149.3, 151.2; HRMS calcd for Ci4H;30,Ny4: 274.1430; found: 274.1429.

Example 4.b. 2-[[[N-(6,7-Methylenedioxycinnolin-4-yl)Jamino]methyl}tetrahydrofuran:
prepared from 4-Chloro-6,7-methylenedioxycinnoline (500 mg, 2.4 mmol); (78% yield);
reaction time 2 h; mp 196-198 °C; '"H NMR (CDCl3) § 1.74 (m, 1H), 2.11 (m, 3H), 3.30 (m,
1H), 3.58 (m, 1H), 3.92 (m, 2H), 4.29 (m, 1H), 5.22 (br, 1H), 6.12 (s, 2H), 6.98 (s, 1H), 7.52 (s,
1H), 8.54 (s, 1H); >C NMR (CDCls) & 25.9, 29.2, 46.9, 68.4, 76.9, 94.4, 102.2, 105.2, 112.8,
128.7, 139.8, 147.9, 149.6, 150.8; HRMS calcd for C14H;503N3: 273.1130; found: 273.1130.

Example 5.b. 1-[2-[N-(6,7-Methylenedioxycinnolin-4-yl)|amino]ethylpyrrolidine: Prepared
from 4-Chloro-6,7-methylenedioxycinnoline (750 mg, 3.5 mmol), 1-(2-aminoethyl)pyrrolidine
(3 ml) and copper powder (300 mg) in 75% yield; reaction time 18 h at 90 °C; mp 215 °C (dec);
"H NMR (CDCl;) 6 1.85 (m, 4H), 2.63 (m, 4H), 2.90 (t, 2H, J=6), 3.42 (t, 2H, J=6), 5.63 (s,
1H), 6.14 (s, 2H), 7.04 (s, 1H), 7.57 (s, 1H), 8.53 (s, 1H); *C NMR (DMSO-dg) § 23.9, 42.0,
54.5,54.7,97.0,102.9, 104.4, 112.7, 126.8, 140.8, 149.3, 151.0; HRMS calcd for C;sH;sN4O2:
293.1590; found 293.1579.

Example 6.b. 1-[2-[N-(6,7-Methylenedioxycinnolin-4-yl)]Jamino]ethylpiperidine:- Prepared
from 4-Chloro-6,7-methylenedioxycinnoline (1.04 g, 5.0 mmol); (37% yield); reaction time 2h;
mp 238-239 C; '"H NMR (CDs0D) & 1.56 (d, 2H, J=5.2), 1.70 (d, 2H, J=4.6), 2.87 (t, 2H, J=7),
3.65 (t, 2H, J=6.6), 6.20 (s, 2H), 7.32 (s, 1H), 7.43 (s, 1H), 8.46 (s, 1H); *C (CD;0D) 5 23.1,
24.7,38.5,53.6,56.1,94.7, 101.7, 102.1, 112.4, 126.6, 141.1, 14.7,149.4, 151.2

(CDCl;3); HRMS caled for C6HyoN4O-H: 300.1586; found 300.1586.
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Examples 7-12
The representative compounds of the invention at Examples 7-12 were prepared using

the following general procedure from the intermediates prepared in the correspondingly
numbered sub-parts a below.

5 A mixture of the requsite 4-amino-6,7-methylenedioxyquinoline o-iodobenzamide
derivative (1.0 mmol equiv.), Pd(OAc), (0.2 mmol equiv.), P(o-tolyl); (0.4 mmol equiv.), and
Ag>CO; (2.0 mmol equiv) was heated to reflux in DMF (30 mL per mmol equiv.) with stirring.
The reaction mixture was allowed to cool to room temperature, diluted with CHCls, and filtered
through Celite. The sicciate was extensively washed with 10% CH;OH in CHCl;. The filtrate

10 was concentrated in vacuo and the residue chromatographed on silica gel using

chloroform:methanol.

Example 7: 8,9-Dimethoxy-2,3-methylenedioxy-5-[2-(N,N-dimethylamino)ethyl]-5H-

dibenzo[c,h]1,6-naphthyridin-6-one. Prepared from N-(6,7-Methylenedioxyquinolin-4-yI)-N-
15 (N,N-dimethylaminoethyl)-2-iodo-4,5-dimethoxybenzamide; (41% yield); reaction time 25 min;

mp 283-285 °C (dec.); IR (CHCL3) 1653; 'H NMR (CDCls) & 2.33 (s, 6H), 3.04 (t, 2H, J = 7.2),

4.07 (s, 3H), 4.14 (s, 3H), 4.64 (t, 2H, J=7.2), 6.18 (s, 2H), 7.47 (s, 1H), 7.68 (s, 1H), 7.89 (s,

2H), 9.37 (s, 1H); >C NMR (CDCl3) & 45.9, 49.2, 56.3, 56.3, 57.9, 101.2, 102.0, 102.3, 107.1,

108.8,111.7, 114.8, 119.3, 127.6, 140.9, 143.5, 147.3, 147.7, 149.9, 150.3, 154.2, 164.1; HRMS
20 caled for Cy3Hp3N305H: 422.1716; found 422.1710.

Example 8: 8,9-Dimethoxy-2,3-methylenedioxy-5-[2-(N,N-dimethylamino)-1-methylethyl]-
SH-dibenzo[c,h]1,6-naphthyridin-6-one: Prepared from N-(6,7-Methylenedioxyquinolin-4-
yD-N-[2-(N.N-dimethylamino)-1-methylethyl)-2-iodo-4,5-dimethoxybenzamide; (30.4% yield);

25 reaction time 30 min; mp 186-187 °C; IR (KBr) 1649; '"H NMR (CDCl3); 6 1.95-1.98 (m, 9H),
2.77 (dd, 1H, J= 12.0, 8.0), 3.21 (dd, 1H, J = 12.0, 8.0), 4.06 (s, 3H), 4.13 (s, 3H), 4.84-4.92 (m,
1H), 6.17 (s, 2H), 7.46 (s, 1H), 7.66 (s, 1H), 7.77 (s, 1H), 7.87 (s, 1H), 9.35 (s, 1H); °C NMR
(CDCl3) 8 19.7,45.5, 56.2, 56.3, 59.5, 63.1, 100.9, 101.9, 102.1, 107.0, 108.7, 112.4, 115.2,
120.5, 127.3, 142.6, 143.3, 147.0, 147.3, 149.9, 150.1, 154.0, 164.9; HRMS calcd for

30 Cx4HysN3OsH: 436.1794; found 436.1863.

Example 9: 8,9-Dimethoxy-2,3-methylenedioxy-5-[2-(pyrrolidin-1-yl)ethyl}-5H-
dibenzo[c,h]1,6-naphthyridin-6-one: Prepared from N-(6,7-Methylenedioxyquinolin-4-y1)-N-

[(2-pyrrolidin-1-yl)ethyl]-2-iodo-4,5-dimethoxybenzamide; (36% yield); reaction time 30 min;
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Compound 2 (a) 1.7 16.7% 26 1.9x Dacar bazi ne (b) 90 88.5% 0 1.0x Human
HCT-116 Colon Tunor 8 fenmale nu/nu mce |V, god x 3 for 2 cycles (a)
Unt r eat edwGantooss44- - - Xenograft Model per group. Velrcolus2@Gontices - - -
mp 255-257 °C (dec.); IR (CHCl3) 1653; "H NMR (CDCls) 6 1.79 (i, 4H), 2.64 (m, 4H), 3.20
(t,2H, J=17.1),4.07 (s, 3H), 4.14 (s, 3H), 4.69 (t, 2H, J=7.1), 6.18 (s, 2H), 7.46 (s, 1H), 7.68
(s, 1H), 7.89 (s, 1H), 7.95 (s, 1H), 9.37 (s, 1H); *C NMR (CDCLs) & 23.7, 49.6, 54.3, 56.3, 56.4,
56.4,101.3,102.0, 102.3, 107.0, 108.7, 111.7, 114.8, 119.3, 127.7, 140.9, 143.4, 147.3, 147.8,
5 150.0,150.3, 154.2, 164.2; HRMS caled for Cp5HasN305H: 448.1872; found 448.1872.

Example 10: 8,9-Dimethoxy-2,3-methylenedioxy-5-[2-(4-methylpiperazin-1-yl)ethyl]-5H-
dibenzo[c,k]1,6-naphthyridin-6-one: Prepared from N-(6,7-Methylenedioxyquinolin-4-yl)-N-
[2-(4-methyl-1-piperazinyl)ethyl]-2-iodo-4,5-dimethoxybenzamide; (18% yield); reaction time
10 25 min; mp 244-246 °C; IR (CHCl3) 1651; 'H NMR (CDCl3) 8 2.27 (s, 3H), 2.51 (m, 8H), 2.95
(t,2H, J=6.2), 4.07 (s, 3H), 4.15 (s, 3H), 4.69 (t, 2H, J=6.2), 6.19 (s, 2H), 7.48 (s, 1H), 7.70
(s, 1H), 7.91 (s, 2H), 7.92 (s, 1H), 9.39 (s, 1H); *C NMR (CDCls) § 29.8, 45.9, 48.6, 53.0, 55.0,
56.4,56.4,101.2,102.0, 102.2, 107.1, 108.9, 112.0, 115.0, 119.5, 127.6, 141.2, 143.4, 147 4,
147.2,150.0, 150.3, 154.1, 164.4; HRMS calcd for C,6H,sN4OsH: 477.2138; found 477.2139.
15
Example 11: 8,9-Dimethoxy-2,3-methylenedioxy-5-[3-(N,N-dimethylamino)propyl]-5H-
dibenzo|c,/]1,6-naphthyridin-6-one): Prepared from N-(6,7-Methylenedioxyquinolin-4-yl)-N-
[3-(N,N-dimethylamino)propyl]-2-iodo-4,5-dimethoxybenzamide; (45% yield); reaction time 30
min; mp 262-264 °C (dec.); IR (CHCls) 1648; 'H NMR (CDCls) 6 2.29 (m, 8H), 2.45 (m, 2H),
20 4.07(s,3H), 4.14 (s, 3H), 4.53 (t, 2H, J=7.4), 6.19 (s, 2H), 7.48 (s, 1H), 7.65 (s, 1H), 7.69 (s,
1H), 7.90 (s, 1H), 9.40 (s, 1H); *C NMR (CDCls) 8 26.9, 45.3, 49.2, 56.3, 56.4, 56.9, 100.8,
101.9, 102.3,107.1, 108.7, 111.6, 114.9, 119.4, 127.5, 141.0, 143.6, 147.2, 147.7, 149.9, 150.3,
154.1, 164.1; HRMS calcd for C4H»sN30sH: 436.1872; found 436.1878.

25 Example 12: 8,9-Dimethoxy-2,3-methylenedioxy-5-(2-tetrahydofuranyl)methyl-SH-
dibenzo[c,h]1,6-naphthyridin-6-one: Prepared from N-(6,7-Methylenedioxyquinolin-4-yl)-N-
[2-(tetrahydrofuran-2-yl)methyl]-2-iodo-4,5-dimethoxybenzamide; (22% yield); reaction time
30 min; mp 270-273 °C; IR (CHCl3) 1648; "H NMR (CDCls) § 1.87 (m, 4H), 3.72 (m, 2H), 4.07
(s, 3H), 4.14 (s, 3H), 4.68 (m, 3H), 6.18 (s, 2H), 7.48 (s, 1H), 7.69 (s, 1H), 7.90 (s, 1H), 8.04 (s,

30 1H), 9.39 (s, IH); >C NMR (CDCls) & 25.6, 30.3, 54.7, 56.3, 56.4, 68.1, 77.3, 101.7, 102.2,
102.3, 107.0, 109.0, 112.1, 115.2, 119.5, 127.7, 141.2, 143.5, 147.2, 147.4, 149.9, 150.3, 154.2,
164.6; HRMS calcd for Co4H2nN,OgH 435.1556; found 435.1566.
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Examples 7.a-12.a

The intermediate 4-amino-6,7-methylenedioxyquinoline o-iodobenzamide derivatives
used in Examples 7-12 were prepared using the following general procedure.

A 2.0M solution of oxalyl chloride in CH,Cl, (1.3 equiv.) was added to a solution of 2-
iodo-5,6-dimethoxybenzoic acid (1.0 equiv.) in anhydrous CH,Cl, (= 60 mL per 10 mmol
benzoic acid) and the solution stirred at reflux for 3 h. The mixture was allowed to cool and was
then concentrated to dryness in vacuo. To the residue was added a solution of appropriate 4-
amino-6,7-dimethoxyquinoline (1.0 equiv), triethylamine (2 equiv.) in CH,Cl; (= 60 mL per 4
mmol aminoquinoline). The reaction mixture was then stirred at reflux under N». . In the case
of those derivatives that have an alkylamine incorporated in their structure, the residue was
partitioned between CHCl; and 10% NaOH. The aqueous layer was repeatedly separated with
CHCILs. All of the CHCI; solutions (initial partition and extracts) were combined and dried
(MgS0Oy). The aqueous layer was neutralized with 20% NaOH and extracted with CHCl3, dried
(MgSOy) and evaporated.

Example 7.a. N-(6,7-Methylenedioxyquinolin-4-yl)-N-(N,N-dimethylaminoethyl)-2-iodo-
4,5-dimethoxybenzamide. Prepared from N'-(6,7-Methylenedioxyquinolin-4-yl)-N,N-
dimethylethane-1,2-diamine (1.0 g, 3.84 mmol) in 71% yield with a reaction time of 3 h, from
the acid chloride prepared using 10 mmol of oxalyl chloride and 4.8 mmol of 2-iodo-5,6-
dimethoxybenzoic acid. Compound 7a had: IR (CHCls) 1652; '"H NMR (CDCls) 5 2.74 (s, 6H),
2.66 (t, 2.H,J=17.0), 3.33 (s, 3H), 3.74 (s, 3H), 3.96 (m, 1H), 4.49, (m, 1H), 6.15 (s, 2H), 6.41
(s, 1H), 7.03 (s, 1H), 7.34 (d, 1H, J = 4.8), 7.37 (s, 1H), 7.44 (s, 1H), 8.56 (d, 1H, J = 4.8); 1*C
NMR (CDCl;) 6 45.7, 46.9, 55.5, 56.1, 56.6, 82.7, 98.5, 102.2, 106.7, 110.2, 120.2, 121.5,
122.9,121.5,122.9, 133.8, 145.9, 148.0, 148.3, 148.5, 149.0, 149.6, 151.0, 170.0; HRMS calcd
for Cp3H24IN305H: 550.0839; found 550.0823.

Example 8.a. N-(6,7-Methylenedioxyquinolin-4-yl)-N-[2-(N,N-dimethylamino)-1-
methylethyl)-2-iodo-4,5-dimethoxybenzamide. Prepared from N'-(6,7-
Methylenedioxyquinolin-4-y1)-N,N-dimethylpropane-1,2-diamine (273 mg, 1.0 mol) in 60.4%
yield with a reaction time of 12 h, from the acid chloride prepared using 4.8 mmol of oxalyl
chloride and 1.2 mmol of 2-iodo-5,6-dimethoxybenzoic acid. Compound 7b had: mp 82-84 °C;
IR (KBr) 1648, 3415; HRMS calcd for Cp4H6IN3;OsH 564.0917; found 564.0997

Example 9.a. N-(6,7-Methylenedioxyquinolin-4-yl)-N-[(2-pyrrolidin-1-yl)ethyl]-2-iodo-4,5-
dimethoxybenzamide. Prepared from 1-[2-[N-(6,7-Methylenedioxyquinolin-4-
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Compound 6 (a) 6 73.9% 7 1.2x Compound 6 (a) 8 67.1%4 1. 1x Conmpound
2 (a) 1.7 36.4% 28 1.9x Human HT-29 Col orectal Tunor 8 female nu/nu mce
per groupwvolvio/gesi4x 3 for 2 cycles (a) Untreated Contr ecTasheioloe26eont r ol
yD)]amino]ethylpyrrolidine (285 mg, 1.0 mmol), in 87% yield with a reaction time of 12 h, from
the acid chloride prepared using 4 mmol of oxalyl chloride and 1.36 mmol of 2-iodo-5,6-
dimethoxybenzoic acid. Compound 7¢ had: IR (CHCl;) 1650; 'H NMR (CDCl3) § 1.78 (m,
4H), 2.22 (m, 1H), 2.59 (m, 3H), 2.83 (t, 2H, J=6.6), 3.33 (s, 3H), 3.74 (s, 3H), 3.96 (d, 1H, J =
5  4),4.54 (m, 1H), 6.15 (s, 1H), 6.42 (s, 1H), 7.03 (s, 1H), 7.34 (d, 1H, J = 4.8), 7.36 (s, 1H), 7.44
(s, 1H), 8.55 (d, 1H, J = 4.8); >C NMR (CDCL3) § 23.7, 47.7, 52.9, 54.1, 55.5, 56.1, 82.7, 98.4,
102.2,106.7,106.7, 120.1, 121.5, 122.9, 133.7, 145.9, 148.0, 148.3, 148.4, 149.0, 149.6, 151.0,
170.0; HRMS calcd for CpsHy6IN3OsH: 576.0995; found 576.1003.

10 Example 10.a. N-(6,7-Methylenedioxyquinolin-4-yl)-N-[2-(4-methyl-1-piperazinyl)ethyl]-2-
iodo-4,5-dimethoxybenzamide. Prepared from 1-[2-[N-(6,7-Methylenedioxyquinolin-4-
yl)Jamino]ethyl-4-methylpiperazine (290 mg, 0.9 mmol) in 50% yield with a reaction time of 12
h, from the acid chloride prepared using 4.0 mmol of oxalyl chloride and 1.8 mmol of 2-iodo-
5,6-dimethoxybenzoic acid. Compound 7d had: IR (CHCl;) 1649; 'HNMR (CDCl3) 6 2.29 (s,

15 3H),2.51 (m, 10H), 3.35 (s, 3H), 3.75 (s, 3H), 3.95 (m, 1H), 4.46 (m, 1H), 6.15 (s, 1H), 6.42 (s,
1H), 7.03 (s, 1H), 7.35 (d, 1H, J = 4.6), 7.36 (s, 1H), 7.48 (s, 1H), 8.57 (d, 1H, J=4.6); 1*C
NMR (CDCls) 6 46.0, 46.2, 53.1, 55.2, 55.5, 55.5, 56.0, 82.7, 98.7, 102.2, 106.7, 110.4, 120.3,
121.6, 123.0, 133.7, 146.0, 148.0, 148.4, 148.4, 148.9, 149.6, 151.0, 170.0; HRMS calcd for
C26H29IN4OsH: 605.1261; found 605.1261.

20
Example 11.a. N-(6,7-Methylenedioxyquinolin-4-yl)-N-[3-(N,N-dimethylamino)propyl]-2-
iodo-4,5-dimethoxybenzamide. Prepared from N'-(6,7-Methylenedioxyquinolin-4-y1)-N,N-
dimethylpropane-1,3-diamine (273 mg, 1.0 mmol), in 79% yield with a reaction time of 12 h,
from the acid chloride prepared using 4.0 mmol of oxalyl chloride and 1.36 mmol of 2-iodo-5,6-

25  dimethoxybenzoic acid. Compound 7e had: IR (CHCl;) 1650; "H NMR (CDCls) § 1.93 (m,
1H), 2.16 (m, 1H), 2.34 (s, 6H), 2.58 (m, 1H), 3.31 (s, 3H), 3.47 (m, 1H), 3.75 (s, 3H), 3.95 (m,
1H,), 4.55, (m, 1H), 6.16 (s, 1H), 6.39 (s, 1H), 7.04 (s, 1H), 7.28 (d, 1H, J = 5.0), 7.31 (s, 1H),
7.38 (s, 1H), 8.56 (d, 1h, J = 5.0); *C NMR (CDCls) 5 25.8, 45.1, 47.2, 55.5, 56.1, 26.9, 82.7,
98.1,102.3,107.0, 110.1, 120.1, 121.5, 122.5, 133.5, 145.5, 148.1, 148.4, 148.6, 149.2, 149.7,

30 151.1, 170.1; HRMS caled for C4H6IN305H: 564.0995; found 564.0990.

Example 12.a. N-(6,7-Methylenedioxyquinolin-4-yl)-N-[2-(tetrahydrofuran-2-yl)methyl]-2-

iodo-4,5-dimethoxybenzamide. Prepared from 2-[[[N-(6,7-Methylenedioxyquinolin-4-

yl)]Jamino]methyljtetrahydrofuran (272 mg, 1.0 mol) in 36% yield with a reaction time of 16 h,
35  from the acid chloride prepared using 4.0 mmol of oxalyl chloride and 1.36 mmol of 2-iodo-5,6-
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dimethoxybenzoic acid. Compound 7g had: IR (CHCl3) 1652; HRMS calcd for Cp4H,3N,O6IH:
563.0679; found 563.0703.

Examples 7.b-12.b

The intermediate 4-amino-6,7-dimethoxyquinoline derivatives used in Examples 7.a-

12.a. were prepared using the following general procedure.
4-Chloro-6,7-methylenedioxyquinoline was stirred in refluxing phenol (5.5 mol equiv.)
for 2.5 h. The temperature was lowered to 100 °C and the primary amine (1.0 mol equiv.) added
with stirring. The reaction was then allowed to stir at 100 °C for several hours, and the phenol
removed by Kugelrohr distillation under reduced pressure. In the case of those derivatives that
have an alkylamine incorporated in their structure, the residue was partitioned between CHCl;
and 10% NaOH. The aqueous layer was repeatedly separated with CHCl;. All of the CHCl3
solutions (initial partition and extracts) were combined and dried (MgSO,). Other 4-amino-6,7-

methylenedioxyquinoline derivatives were purified by column chromatography.

Example 7.b. N'-(6,7-Methylenedioxyquinolin-4-yl)-N,N-dimethylethane-1,2-diamine was
prepared from N,N-dimethylethylenediamine (2.55 g, 29 mmol) in 54% yield with a reaction
time of 24h, Compound 6a had: mp 193-194 °C; '"H NMR (CDCl) 6 2.32 (s, 6H), 2.70 (t, 2H, J
=6.6), 3.29 (m, 2H), 5.62 (br, 1H), 6.10 (s, 2H), 6.36 (d, 1H, J=5.3), 7.10 (s, 1H), 7.34 (s, 1H),
8.40 (d, 1H, J=5.3); "C NMR (CDCl3) & 40.1, 45.2, 57.2, 96.3, 98.9, 101.6, 106.5, 114.4,
145.2, 146.8, 148.9, 149.7, 150.1; HRMS calcd for C14H;7N30,: 260.1399; found 260.1377.

Example 8.b. N'-(6,7-Methylenedioxyquinolin-4-yI)-N,N-dimethylpropane-1,2-diamine
was prepared from 2-methyl-2-(N,N-dimethylamino)ethylamine (2.55 g, 29 mmol) from in
30.7% yield with a reaction time of 24 h. Compound 6b had: mp 71-72 °C; 'HNMR (CD;0Dy);
8 1.26 (d, 3H, J=5.6), 3.22 (s, 6H), 2.41 (dd, 1H, J= 6.2, 12), 2.65 (dd, 1H, J=5.8, 12.2), 3.82-
3.86 (m, 1H), 6.16 (s, 2H), 6.46 (d, 1H, J=5.8), 7.16 (s, 1H), 7.45 s,1H), 8.20 (d, 1H, J = 6.0);
PCNMR § 17.1, 44.0, 45.4, 63.6, 96.6, 97.3, 101.3, 101.8, 113.9, 144.8, 146.3, 146.8, 149.7,
150.0; HRMS caled for C;sHi9N3O,H: 273.1484; found 273.1477.

Example 9.b. 1-[2-[N-(6,7-Methylenedioxyquinolin-4-yl)Jamino]ethylpyrrolidine was
prepared from 1-(2-aminoethyl)pyrrolidine (1.14 g, 10.0 mmol) in 31% yield with a reaction
time of 20 h. Compound 6¢ had: mp 179-182 °C; "H NMR (CDCls) 6 1.83 (m, 4H), 2.60 (m,
4H), 2.87 (t, 2H, J = 5.9), 3.33 (m, 2H), 5.58 (br, 1H), 6.08 (s, 2H), 6.34 (d, 1H, J=5.1), 7.08 (s,
1H), 7.31 (s, 1H), 8.40 (d, 1H, J = 5.1); *C NMR (CDCl3) § 23.7, 41.4, 53.9, 54.0, 96.3, 98.9,

45
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Compound 2 (a) 1.7 NANANAIP = intraperitoneal; IV = intravenous; PO =
per os (oral) gqod x 3 weekly for 2 cycles = every other day for 3 dosages
each weekwbaniodsseks. g4d x 3 = every fourth day for 3pdoamges/252854d x 5
= every fourth day for 5 dosages. q3d x 4 = every third day for 4 dosages.
qd x 5 —1@1/6r1>06d3611'1zf@r1454091r657€@&51Vlﬁ9@°§s®€lﬁ§lRMS ench #r & 6H1?\¥3@E3289t15]¢7" day
for 5 dosages 6& (c)(d)’ and . correlates the rout adm ni stration
wi th t he fewdgs 8dose schedul e. 10 Representative conpounds of formula I
can be prepared as described in the Exanples of international patent
application nunber PCT/US02/ 36901, which are reproduced below. WO
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11, 12=di di d 1- thyl.am 11- 5,
e R R TR S RS e PO RO M0 O S

Di et Ihyl am:aaﬁei Ihyié )ﬂxﬂ( 2c&ﬁ1§umd 4d 5a@l lrﬁpemopsy benZDNDﬁm@:wc@ 2. m:-:(shyfll)?nedl OXy
ci nnol i ne

P(o-tol y# (%14330@ %0 (‘021167 mSﬂQP )5624%1@ I6v]ér(5 @é‘r)bﬁan%%ﬁdeﬂ(lzfzﬁ%ﬂﬁ (80 ol )
wer e heatlﬂ?: A GEfthux4i i, PFs L5y ”'ﬁéN@Jﬂ@' (GHELY £ 1ger sNy 95096871 75

m nut es e reaction m xture was cooled to roomtenpérature, dilutéd with
chl or of 0PA0aHl & 19¢-@rldd.3t Ko h4@8.0d8.00149%%(159.6; HRMS cslst ezl Hal«Qenoved
undenor edyg el and the resulting residue was chromatographed on
silica ge;fl ggji hg’uggggﬁyﬁ?or of orm nmet hanol to give the title conpound (60
ng) in 36 %yield; 1H NVR (CDC13) 8 2 42(s, 6H), 3.04(t, 2H J=

7.2 to),
4.08(s, 6. 25 81(s
08 by 13 S G wel BB tai A Bl i s e o2
56.7, 57was p&ﬁaréd fra@2, B dithedhyB] 3-B(hﬁ11ﬁ)prd;ﬁﬁe a.0 4,18. O7mm&\ll)91 55% 31%91 with 431. 0

134.4, 149 4 150(?2 1515, 15154.4, 163.1. FRVS ¢ for C22H2205NAH:
423. 1668 aFiRimgei0dp Zpmpound berpag: mﬁtlé?ﬁ%h"%t HNMR (CDC13)5 1.92 (m, 2H),

4- N-(12- Dz@et(bysh?rﬂ fmtzlﬁy!/): %)(?3@(19@{)4658(3 2H), 6.29 (4, 1H, /= 5.6). 695 (5, 1H)

di met hoxybenzo am ne- | enedi’ox crnnol'i ne (D) was prepared as

fol | ows: 7362 1(7/5?&8581415@8’175@01@/@12262 ’C NMR (CDls) §24.6, 44.4,45.7,59.7,
4N (2- DUgRLEWA 71 S0RIY ) e B G2 EQTD) o - FELSHRORRNR ) RIS O

met hyl enedi oxydéi nnol i ne’ tion o

met hyl end7sM7G; foded 2B3.M73. 10. 0 nmol ) was added to a solutlon of

2-1 odo- 4, 5-di met hoxybenzoic acid (1.50g, 4.8mmmol) in anhydrous nethyl ene
chloride (45 nmL) and the stirred m xture was refluxed for 2 hours. The 5

m xt 26 e Wasmpledl.kc AP, m\mihﬁlmedmpqmohmd@n)]mﬂumdhﬁ[te&sw@ofu}'@nt hi s
resi due was adde (ﬂga sol

N- ( 2- Di mEERYICRHF %@ﬁ?{#yie%gﬁfrﬁ'&meeﬂﬂéghw QmapDdr $eTermisdd ik agepctian o g
3. 84 mMOline o@QG’hthﬁbMd%?hﬁ@ thyf $F5-5 °C; 52 NFIR\QDIGDY &L W{&n@{)cﬁbp(na de (60

m.) and the resultin ure was stirréd at reflux under nitrogen f
hours, tAEh 3ddmedH), %dmrr?-Hh#ﬁér(mt Uk 6.281(5. 2H), r@W@SII&a@#ﬁMhéd%méﬂm ght

The reactiy 3 ti S

bi car bonZtgr(‘s g’HE 8\4,1%5( drll\e)‘d '?I\ﬁ\ﬂﬁgéﬂbﬁ ﬁ/g%%?)g%é‘ﬁg ég}e%(]ggrzt%g% ?31%
vacud’ THéSdrO&dellrfaZ éﬁﬁ 8) 138as 1443 ,did2otfisap BRMSuvaed foi CisblaNi©k:12G2906110
chl orof o mgg%?pﬂ to give conpound D (1.59 g), in 75 %yield; 114 NWR
(CDC13) 611), 2.53(m 2H), 3.43(s, 311), 3.75(s, 3H), 3.97(m
1H), 4.44(m 1H), 6.24(s, 1H), 6.25(s, 1H), 6.43(s, 1H), 7.02(s, 111),

7.43(s, 1H), . 68(s, 18(s 13C NVR (CDC13) 6 45.5, 47.1, 55.7,
56.1, 56.7, 8 .eslflt(e%e.d%aFQ i&gﬂqgo fﬂ@gglanedm%mhfg yvag prepared gs follaws.1 " 136 o
144.8, 148.2, 149.9, 150.9, 151.7, 152.4, 169.8; HRMS cal cd for
C22H§8051\ 141H. 551.0791; found 551. 0795.

Diethyl 3,4-methylenedioxyanilinomethylene malonate. 3,4-Methylenedioxyaniline
(41.0 g, 0.3 mmol) and diethy] ethoxymethylenemalonate (64.8g, 0.3 mmol) were refluxed in
benzene for 3.5 hours. The solvent was evaporated in vacuo and the residue was washed with
petroleum ether to give 88.3 g as a shiny grey- brown solid, in 96% yield; mp 99.5-101.0 °C
35 (1it.** mp 102 °C); "H NMR (CDCls) § 1.34 (t, 3H, J=7.0), 1.40 (t, 31, J=7.0) 4.25 (q, 211,
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Chl or 0- 6, 7- et hyl enedi oxyci nnoline (350 ng, 1.7 mmol) and copper powder
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N, N- di WEUhvb)?thl(@Q@ﬁJﬁﬂbﬁ@o 220 'm}()e(éd Dy, 798 9 EMaPYreatll @MH, @Bﬁzé%eslr esi due

was di ssol ved in chloroform (50 . and washed w th water (3x

dried (affidhsosSInGe06, lHaM%hc@MM&(@BChhS Vaduld-&. 60.4i 04, 83 8pHuhd C (324
7 3 2.70 (t, 2 3.38 (dt,
rrg) Ig 1?3}?{?();'1%'3@ Hld‘;yglg/ﬁ (@%HPS lé%% 165% ﬂ§91318 53 (s, (111)H)13c NIVR(

(CDC13) 39.5, 45.1, 570 94. ,1021 1053 112. 7, 1288 1398

25147 149 0 7. -HR cal,cd for .C 3H1602 6 60. 1267.
c. 4- (S:hl or o- 6 ?’ﬂ'y e'%egg VRO qyiRolmerarbg ’\ﬁﬂf b‘%}ﬁ e?“’r Bt 3%
nmet hyl enachtmmdmpinmﬁmﬁ&hyﬂmomglonste?(S(Drngj Ozammaddedlrreﬂ i pawahoppﬁatd ons to

phosphor SEOULpEHRS kb R hat ot BB M pkari b A ity dhe TeRPoact i on

fl ask wamitwaatved pb@re&@nt@w%@sratel (TOOHIL) aﬁd‘ﬁﬂreﬁ@tﬁﬁﬁ%n&@eﬂdﬁ@nﬂ@mfx@lﬁp%ﬁt ure and
poured onto 50@3 of crushed ice. After neutralization of the solution with
4

sol i d sodficlrfHEbret @Mt evityamenqsiyma hidraeide. padribg oeechpjtateiwas fiffered washed well
recryst al\xllt'hzvﬁ‘a‘tjerfefng'dh@d tbag}@é 5499 Qé é’ﬁ’m@«%oﬁ(ﬂ 1800 06 gield; mp 27778 °C1 é{_N

4-chl oro-6, 7- hyl enedi oxyci nhol | ne, npoun ; 1H NWR

( CDC13) GDMSQ%Qé 1.2, 3H7.-9) (%16 (”QH?H #—7708, € (s,12.IH)) 7 OQ(SMHI g,381H)1H)13C NWVR
(CDC13) § gz m 102.9, 105.1, 124.2, 133.4, 144.0, 150.0, 152.3, 152.7,
HRVS calcd HSC2N2C1: 208. 0040; found 35208.0042. WO
2010/088544PCT/U82010/022625 d. 4- Fydroxy 6, 7- nethylenedloxyC|nnoI|ne (A).

6' - Am no-3', 4, I,O (§f¢) none 4. mol )

concent r at ed %y o((’:xd’I d%l%ﬁgydf'ifﬁ '5 Wd‘c%g (a%gl %’Y?Aﬂw&h ed to -5 C
?nd asdi Myli&dloby-ﬁdiﬁmdrn@ms@li%(ididtdtli)ﬂ eSter @590, otln?mo@fw@dgdédmb ai t Irl L e
0.925 ¢ ter stirring for an additional hour
o5 i or e 6 D s e oo o0 b i s B i Beciero e Bg 1 o
to stir afthlstirig FQMDSOAisUTBe RMEIN 1k wad then EQMH dn@RthAho! vk @vapfataplgd to 5
Cto conplete crystallization of the product in the formof its

hydr ochl BiPeRd repyre. ThensSORumlerd wirtenterse pdded srbatiamg te Adly disgelaeiteo 10%
aqueous B@tg's’uﬁﬁl-gag M thd Q)hﬁﬁ)ﬂ%e@ffﬁedeﬁ?o Je&#%@e %‘gﬁﬁz% AsC I@oﬂ@e?l rgtgd‘!H@l ok tered

and dried under vacuumto yi el ) r oxyci nno I ne, conpound 1,
in 930 ypdded fo byingNivRmixdee BAVEID ), @dehmqmcldlmltere@ off7andsiried kder YaOm(t, 1H),

1474, 183839 3Bl IR o PO AENGAR r ) Lo Btk el o

Exanpl es627 6, 2H), 7.30 (s, TTHe7.6 26t B RTALE, VH)C SONMBIMSO-d:hé 98, 5@n18] 005, Bt

Exanpl es e, Jr i h | | owi ng general procedure from
the int e%%egulgﬁgslﬁrﬁ%ﬁ“?i {%eﬂ}dgﬁ.ggzgndl ngly nunbered sub-parts a

bel ow. A m xture of the requisite 4-am no-6, 7- et hyl enedi oxyci nnol i ne
o-1i ogpbenzam £ape ivatjve (1.0 mmol equiv.), Pd(QAc)2 (0.2 mmuol %wv.),
P( o- ?§| y1)3 (g ﬁ “éfdﬂﬁy 'Slumalﬁae AySespsion opHhydnox s drysthyierediogsced t o
reflux i Qulmﬁleéa%bx%c R&d (D0, 129 oY i diphédy %bJ(BQmELL) aﬁs ﬂ_d&%drt@?éﬂhk Qsﬁth

m xture was allowed to cool to roomtenperature, luted with 3, and
filteredVignBtghries| Thegeactipe was easefallemanitoredaansih §|b9@1nys qmswbelutwitm an@% CH3COH
in CHCL3ihed hﬁntzd1£t5]&%rﬁox)’¥ﬁ%oﬁ%k%?nﬁgﬁdl ﬁmb Q%l K%Qgta g ﬁlfb‘?laf find cﬂédgl db t
chromat ographed on”silica gel usin or m et to pr ovi de the

title coﬁb]@dﬁ@rry 25Eug mghaane®; The solution was decanted and cooled, allowing the product to
2,3-'m°, Q)ethyll-11H

5 6. %-t = %atg h’?h;g%%&)féﬁg%g!l@éﬁ agid w[ag %ﬁ gtm:rn[ }e ovb ai]I traces of

N- (6, 7- Mettenyl @hﬁ@dAcsngundmmplWaso&tamal bpdv{gblrduellIyMaBthmemﬂ@tlh;wu)e\iﬁh ahanoll, 5 dim

et hoxybenza 5 . 1.0 1) 8%.yi el d).. react o
245 247 @0 ?ec ﬁ) ﬁ? %se%syap?@aé thy s Figg the ’&atl (Nﬂthng’#fetheﬁ 0),
2. 67 (q Tl:ﬂd-tpta,]]ﬁad(i))as 13. 9Jg4as(atpale2yrduo&sahcﬂ,)n 614/0,018p ﬁtssrngl%(hﬂ”&ﬂl (036 <3)H}H 4 64

b s (s, Nl s s PitsRl Byt 16,83 sasity 66 aF.gsees. BY: zm@@l%

102.7, 104.3, 106.4, 108.0, 113.7, 119.7, 129.1, 131.1, 134.4, 149. 4

150. 3, 151.2, 151.5, 154.4, 163.2; HRVS calcd for C24H2605N4H 451, 1952;
found: 451.1960. Exanpl e 3:

2, 3- Di net hoxy- 8, 9- net hyl enedi oxy- 11-[ (£F di net hyl am no) - 1- 35

net hyl ethyl]-11H 5, 6, 11-tri aza-chrysen-12-one: Prepared fromN-(6,7- WO
2010/ 088544PCT/ US2010/ 022625

Met hyl enedi oxyci nnol i n-4-y1)-N-[2- (N, N-di met hyl am no) - 1- net hyl et hyl ) - 2-i odo
-4 5 di rrethoxybenzam de (100 ng, 0 18 rrrml) (28% vyield); reactlon tlrre 2

- NN NS 7 171 7~ A SN 1 P N ~ oA ~r~s 7 P~ —




Exampl e 5:

2, 3- Di met hoxy- 8, 9- net hyl enedi oxy- 11-12-(pyrrolidin-1-yl)ethyl]-11H

205, 6, 11-woizamasedmysen- 12- one: Prepared from PCT/US2010/022625

N- (6, 7- Met hyl enedi oxyci nnol i n-4-y1)-N-[(2- _ _
pyrrol i dizaz sy Yeettr (Daso-9ge-9%.5160. Meiohexydzen aamh de2 01 b6 81838 9. 4sgnrnol ) in
24%vyield with a reaction time 30 mn; np 229 C, 1R ( KBr)y 1644; 1H NWR
(CDC13) 651783 (m 4H), 2.71 (m 4H), 3.23 (t, 2H, J=7), 4.06 (s, 3H),
4.61 (s, 3H), 4.63 (t, 2H, J=7), 6.23 (s, 2H), 7.74 (s, 1H), 7.80 (s, 1H);
13C NWR (CDC13) 6 23.7, 54.0, 54.2, 56.3, 56.6, 99.4, 102.7, 104.2, 106. 3,
107.7, 25113.4Chiorg-64-methyladedivgyiquinoling0 6 7, MatbPlededioksH-quinalént. (3.0 g1 365 3,

é_63' 05 H%l)cx%sco%ilgc? fn %E%Nn%%r 4 I‘ZIIi%l a]ﬁ%%l%n c];)gllé(ril.dEécAégs'p %gpzo‘horyl chlort ea‘rrpI €
2, 3- D newhoremoBedumdet fegheed @ebisany anlllied Ratépil pe mldiwas dddep & hydidlyZlddy, 6, 11-tri a
za-chrysen-12-one. Prepared. from . . . .

Y aSoR] SBAEL T8 M s it @B with mmoniomhydroside,and

(pi peri dile-sbhypetipiydtd wes filgslar. 4Tk ©htsB] X ¥RedR%ad Thtd @thiy P&Ber T x 100 mLyyaal) ;
(32.4%yield); reaction time 30 mn; np 294-95 *C, | R (KBr) 1662; 1THNWR
(CDC13) ~ thefthisysqlyiongyas driod @Mg§Q) and gvapayaigg tq providest.53 g@s gyhita sl mB3%g )
4.1716s, mpHb7.54284C(fit. mBhi29 9); BHOIMRACH1LN S 6. B, 21, BIs (S 1H)=4.78, B (S

1H), 8. 33’%(& 111)%((5 8 (s )il-_i) . RY (co’(%ls) g)g’zz{.ﬁz, 2%.’0, 47 é 55.&’0,

56. 3, 5618), 7819 (3 1HG.5 (d1 0. /4. 71:04C NMR (6DEL:) & 99:8.9,02.21 9671, 119.9.183.7129. 0,
131. 1, 1349 8.1414% 43, 51.1, 151.4, 35154.3, 163.1; HRMVS calcd for
C25H26N405H '463. ’1}94317 }@%3%1‘463. 1986. WD 2010/ 088544PCT/ US2010/ 022625
Exanples 2.a-6.a The internedi ate 4-am no-6, 7- net hyl enedi oxyci nnol i ne
0- i odobenzam de derivatives used i% Exgmliegél 2-6 were prepared using the
foll ow ng general procedure. 5A 2: 5 of oxalyl chloride in CH2Cl12
(1.312quiv.) WHSs regldedtatice @ngolubdsi dtheGhvedtion aidtxathples dB16Weepprbeifetidiyc aci d

(1.0 equiyv.) in anhydrous CH2Cl2 60 er..10 nmo nzojc acid) and the
sol uti ond?tr%t?cr“é’a Ogﬁ%%ﬁsﬁ&n %@'WTYICS;LWQR’%{SQ%@WQQS} ‘Pr&hi‘eif’”feép B€ and was
t hen congetll hadeéhitded belbyness i n vacuo. To the residues was added a sol ution
of requsite 4- am no-6, 7-di net hoxyqui noline (1.0 equiv), triethylamne (2
equiv.) in CH2C12(-=,' 60 nL per 4 10 nmol am noquinoline). The reaction
m Xt ure wasmbRaQ\. §blpbi e NT5 h Y R S

mﬁs 5 ds,a_ 1?1%&3%@ fmﬁﬁé%%wmdﬁ&& LZp) (Hfﬁokﬁ@&&g@y Eﬂl?éﬁibﬂ&h :

cool ed an and extracted wth” 3% HCL. The aqueous

| aye?0 waBaphthyridini6zens: Riephred GomNhOomestonding tarttbutydimethysiidther (ixasple MySO4)

and eva I . . (R4%7 i eld) :

N (o v RRLR) e bt ST R YHE. L0 R\t koo PRSIt (8456 pisld); saction

i odo- 4, Stinle A& huow PREAIATE; R (KBr)e Pe3eaidsy INMR (DMSO-ds);  3.91 (s, 3H), 4.04 (s,

N - (6, 7- Met hyl i OXycCin in-4-y1l)- i ethyl et hane- 1, 2-di anj ne (640 ng,
NIRRT i B S L R S WA TR ST T T (R
6 0.92 (1H),803 (431864 @, 8D, Cd NMRI(DISO-0); 5 £.886t 57.889.5) 761.8)103 8; 39 (s,
3H), 3.71 (s, 3H), 3.94 ém 1%, 4.41 (m 1&, 6.21 (d. 2H, J=1.4)., 6.39
(s 31y 10407058, 10818 11155148359 1s 126091412, By, 4474407 701 502, 150.3.01516. 13C
NVR (CDCilé’\)J;@ﬂ@MS@alccf'?vIQOIﬂf%r@ H‘g;bsﬁ 39P1157; Pmd 378218, 96.9, 102.9, 105.5,
110.9, 122.1, 122.9, 133.0  136.5 °144.9, 148, 3. 150.1 150.9, 151.7,
152.3 169.8: HRVS calcd for C24H2705N4IH: 579. 1105 found: 579. 1105.

Ex | . .
N o7 Eadinple 14, 8.9-Dimethoxy:2.3-methylenetioxy-512-(2-hy droxyethoxyethyll-SH-

met hyl et ipenzofe,kd denaphfhydidim-biumey BPespa@idifider thrcepespeotifig @mbutyldimethylsilyl

N- (644-d] roci.nnpl in-4-y1)- 25 N, N1-di - 1,2-di am ne (240
g, 6(_787&&%3%@;{1%2%@, ibzﬁﬁﬁftf?epa%rctﬁahﬂe#mb“%@% L[%p@g;hi tEOOR | VR
(CDC13) iwapedtud; X16% Sich); BidtioRtife T8 hsmd 285 O0ER KB (134 1 HBEMRICIEE)); 6
2.21-2.37 Rm 6|j9_, 2. 74- 3. 0765m 1;? .43-3. 65 gm 6H), 3.84-3.91 (m 1H),
5.15 (m 3-8t 266 /rs5.2k 37314 2He) 56.2.4.071() 3484 (§.4H), #13¢ (& 2Hsé=69). 4T) ¢ 8. 04
(s, 1H),289..84568 6.21E)2H)sP 6935 . 13 05 &, 3H; ¢ . 6H),
27003 00 m G AL STl gﬁaﬁ’gﬁ%’?@%% e b 896 (M SOk,
6.18 (s,H caleg feroCxHRNIPHH: 489.9306; Sund ¥§9-149956 (s, 1H), 8.04 (s, 1H), 9.34
(s, #49); HRMS calcd for C23H2505N4111: 565.0870; found: 565.0926.

Exanpl e 4.a. N- (6, 7- Met hyl enedi oxyci nnol i n-4-y1) - N42-(tetrahydrofuran-2-

yl ) met hyl ] - 2-i odo- 4, 5- di net hoxybenzam de: Prepared from 2-EN- (6, 7-

Met hyl enedi oxyci nnol i n-4-ypi am no] nethgd i t etrahydrofuran (400 ng, 1.5

mmol ); (34%yield); WD 2010/ 088544PCT/ US2010/ 022625 reaction tinme 16 h;;
IR (CHC13) 1654; 11-INVR, a m xture of atropisonmers, (CDCl3) 6 isoner
#11.94 (m 4H), 3.70 (m 4H), 3.73 (s, 3H), 3.94 (s, 3H), 4.34 (m 111)
6.23 (s, 2H), 7.00 (s, 1H), 7.40 (s, 1H), 7.70 (s, 1H), 9.31 (s, 1H),

o A ”~ A Vs



15144.7, 148.2, 149.9, 150.9, 151.7, 152.4, 169.9. Exanple 6.a.

N- (6, 7- Met hyl enedi oxy-4-cinnolin-4-yl)-N12-(piperidin-|-ypethyll-2-iodo4,5
- di met hoxwybenwmaisssle: Prepared from 1424N- (6, 7- Met hyl enedCwgedwnetees- 4-
yl)]am no] et hyl pi peridine (500 ng, 1.66 mmol); (85.4%yield); reaction tine
over ni ghtExatn@ Q@Dnﬂetﬁ 43 e thyTer R ﬁN-&H%lélgmlﬁ) 8 1.43 (m
611) dﬁﬁo HL 3”9 nigilxg% 3.73 (s, 3H),

3. 78 3. 9é Ydrpxymstl yllﬁﬂs.vzl in@b sl 6 nepmypdm-me ﬁepfreé)fror@thaz (s, 1H),
7.02 (s, chibsporfd 7m(t%ty1d'%th} (r (Exopled:s 1) tySreathichl with 3Q HEGREL3) 8
24.3, 25.9, sporkideltgh bty fisf chitr Bl o) el widk SNHGES) o2 )
110. 8, 12@p®parid 3t r¢0m1@3pezam¢3®31)m111367& yidldp r@ptldmtaneso b0 n®, 13250; &R

591" 1708 FERAHT o MR EDEE) 2 00k, bR fptaut 316 2m A4

4- am no- 6H7~4d12m§tmxqunaeI(mnH{plemlsmauBlmesHygstegx () 1Ex 37l (g2 Ja= 62)2.  were

B ne (170D Hegr /Gy ERARR TR 7o ErFRg ¥hEauBhpay 6o gk "G NRRC P11

met hyl en@@DaxgysmmoBcs ﬂesdﬁeeoE&@m})ésez 10@!301\0@)8 10002, 108ac 10824 Was, 13N
al | oned to stir at veral hours, and the phenol removed by

Kugel r ohr 18PskZ715 é”tll bﬂ“%ﬂd]é’ﬁ 15 Wu%éd9 8r 591 341,188 0r esi due was partiti oned
bet wggn CHC13 and 10% NaOH. The aqueous | ayer was repeatedly separated with
CHC13. All of the CHC13 solutions (initial partition and extracts) were 35
conbi ned Examplriiée 8,% %@tﬂl«)xy-Z Exnzathylenedidxy-5-[2,3-dihydroxy)propyl]-SH-

N - (6, 7-

b evar o0 DS ENELE-RIARANERN. Conk: SbaRe Hofl & ARSNANE Ll GLAMNT65) 7006
yield); bEacatmnt &O%TAcGHm refipx ﬂfﬁa -h2 3he Gactidh ﬁqlbﬁué @@E:élﬂjweﬂ td cddD, aptl thefiH,
J=7.2), 2 t 5.7
5.78 %br °°"1° tgag%d ’E%"‘i”g Tgﬁf‘)“d%mé‘% ?é”aé ‘i‘%‘qediwgg C'i‘lgf" aéeﬂ%&%i‘?edﬂ%i 1%),0
NVR 5DC3hed i 213 Sbodore (166h1S, tofoddc (602 ofﬁtﬁ5nﬁten&ﬂ.ﬂm 0% $8; 0,

%gg ?57%@3@%%2& 155191 e % SR8 LRl ShREBo0ANY s 2851117881, opnd:

N- (6, 7- dig BHpmml(mqai)lma%ﬂls}f)l\ébi\t% m)rmtsb)@ @le@ams Jmé 810@@21@) 85'1 ar ed
10 from 4-Chl o P 1Xlenedlox cirmoline (0. Z% A)
yield), #H&é’ﬂ%ﬁ 1H)msCMM (WSQQ@%@ 436.3, 5i|31 RMQG@@QW 1838. ¥4-4.d, 3H,
J=6.6), 20836 1@ d ( J

o) 50, ﬁ'ﬂ)e 1?5 §f511(9<§ 12734}"138]5514?6 ilz?s|§)15178 125‘}(3 95111%11'5148 nsg?(
1H), Q051H@é\4 QﬂiﬂdfOELQ@HMI)EO I@lﬁé@ﬁS(qumdﬂzSAaS% 45.3, 63.5, 95 1, 101.6,
102.0, 112.6, 126.7, 140.8, 149.3, 151.2; HRWVS cal cd for Cl4H1802N4:
274.1430; found: 274.1429. 15 Exanpl e 4.b.

2-R[ N- (6, 7- Met hyl ened| oxyC| nnol i Exdmmle);lamm met hyl | t et r ahydr of ur an:

d f -6, 7- th 5 78%
D eha) s eact TR iofo FEhadad G aiblen TR € Botsrop b Bl 111y
2. 11 (mfo'illd)v;ng?geﬁ&al(pfbceﬂhi')e 3 58 (m 111) 3 92 (m 2H), 4 29 (m 1H) 5. 22
(br, éDC) 6.12 (s (%gpl 111), (s, 201H) 13C
NVR ¢ODC13) 67 %xigre @Zeq‘lfé ame%o O /- W}@ene@wxmm@éﬁze ?lodfb@zzmldflz 8,
i}gﬁn; %g%v%tllg%{%ég?o%%@g Pd@AS (0 HRMRoIGRLE, P@Ltol o dlhrBBNRiv. 2 4 1130;
1-12- 1 N (@2 ﬂ%@m@ﬁam;a%h%ém wedlyx D YE B hoilereh iy eqwy-) withetiripgepar ed
from 4- i "
1 (2 amc’%‘*séé{eﬁ?fé’gé;?ﬁé% ARSNGBkl o flu L Mijucda RBTHOL, and lred |
r eactl onthrough Celiteh The siogatewaspxtishvely Wabbed witl 50% OIIMQH IGOEG). 78helﬁ1&5te( m

1 1 1) 36 6%35 %Bncé%{ %&I ngiyq 8%Qn§d thg %_6@1]16 %rg%nategrafl)ﬁeﬁ)on sglcg §el‘] usfngﬁl) ): 5122 (NSIVR

( DVBO- d6%hlGroR8manethoD, 54.5, 54.7, 97.0, 102.9, 104.4, 112.7, 126.8,
140. 8, 149.3, 151.0; HRMS cal cd for CL5HL8NA02: 293. 1590 found 293. 1579.
Exanpl e 6. b.

1-[ 24N- ( BxampletiByl @F@dteﬂmﬁimeW1Met14y1yrﬂehio&9almhﬁtmy1bm REf(zL di ne - Prepared

30from 4: 0 yI enedj oxyci nnol i ne . (37%
yield); P‘g&l’é %W%IWQE ovpetipl-Segdodand lmethomemmn fd%éé yigldy ¢ r%ﬂ@aﬂmw

J=5. 23, 301%91 2721'2733641 )KB 16%% H nvRl DB 006 83H0,10.68 % H)J 464 . 20
(s, 211), % RG( r? 111) % _)(s, 11 );H§1302( CDQOD) §)23. 1,
24. 7, 38.5 53 6 56 1 94 7 101 7, 102 1, 112.4, 126.6, 141.1, 14.7,

149. 4, 151.2 (CDC13); HRVS cal cd for Cl@H201\ 1402H 300. 1586; f ound

300. 1586. WD 2010/ 088544PCT/ US2010/ 022625 Exanpl es 7-12




The representati ve conpounds of the invention at Exanples 7-12 were
prepared using the foll ow ng general procedure fromthe internedi ates
prepar ed wo 20tussmmr espondi ngl y nunbered sub-parts a belpowmusafome2eesir e of
the requsite 4-am no-6, 7- et hyl enedi oxyqui nol i ne o-i odobenzani de derivative
(1.0 mmI3H¢qu12/(s,)3H)P¢IQ CIIE, J(=08)24 iyl mqw:x) 5,18 B o, OleJ();31H)0764(mmD

equi v.), ﬁ( éxEiwv heated to reflux in DME (30 mL per
nol eqU|7\§5)(S \R/l%t)’l"? &k 1‘]I‘H)ﬂ8]29ﬁsh Scﬂ"}lcﬁ]f%(bﬂéﬁmzo&ﬁl eieH! Bofouabl to
roomtenmgefgpure, diluted with CHC13, and filtered through Celite. The
sicciate was extensively washed with 10% CH3OH in CHC13. The filtrate 10
was concentrated in vacuo and the resi due chronat ographed on silica gel

h
US' ngsc ﬁ&&?%;@#}%ﬁe ened| d Igi %51616?@1?@8“11101 P’QN K S eﬂ’hy| ] -5Hdi benzo

| C h] 1, @uﬁyhhrhethxdsﬂaﬂy}mxﬁ)eﬂmm)etﬂyl@-@abdiﬂ4 S-rdmthoxybenzamlde (75% yield); reaction

N (8, 7 et ened: qunaulg! ki b e cpcusons 6085 P

reaction 3t514r(rezﬁ5Jm5r2) m 2&31‘ 285, 2% 4@?(5 5))) hR4g§3ﬁ§‘)13)16316§ﬁ;J45WdW 7(1@C13) 6

2.33
211 55 Aoy = )16, 25 48 Amz%é(sm)l) 558 9 B 1 ,gm&calqﬂmyr

(s %%%N!M%{(@Q%& Bufts39:1568- 2, 56.3, 56.3, 57.9, 101.2, 102.0,
102. 3 10 08.8, 111.7, 114.8, 119.3, 127.6, 140.9, 143.5, 147.3,
147.7, 149.9, 150.3, 154.2, 164.1; HRVB 20cal cd for C23H23N305H: 422.1716;

found 42
8, 9- Di me%é&z’—sg H%ﬂnaﬁﬁdgfﬁ)é%y' Gy Metpylenad Ry B R RN b 1- met hyl et hy11-
5H- di benb@ty[dcné:tmzﬂsﬁnyﬂaqu)trhgthyl]}an -8in@iteylanBneqpla B-Q- 1bd@m5 -dimethoxybenzamide

N-(6, 7- | . di i

V1) [ 2000 KT R e 6 P oYM P32 P8 CaPHR K BBz am de:
E%%.C ‘{Z"; yuelzajs)g, gH?,& 326@c tHY 2. 801 (A 1893.00 (i, 1D, 4.86¢51 8i), @09{5&1&}(35)) (ﬂqﬁﬂﬂ) %E N\l;/ﬁ
1500 %) aSbar . a1 (Bt 3p Galthe S8 T i Bisalionb i 11 S B e Ths 1H1e)
7.46 (s, 1H), 7.66 (s, 1H), 7.77 (s, 111), 7.87 (s, 1H), 9.35 (s, 1H: 13C
NVR (CDCl3) 6 19.7, 45.5, 56.2, 56.3, 59.5, 63.1, 100.9, 101.9, 102.1,

107. 0, 1&xample$a. 8,9-DimethoxyiZid-ngthyloedpxy 4R 2edimetig]d,3ldioyolan-4447. 3.

149. 9, 15iinlun S Givekfie it R A e ARGRALRINARRE s 420- 17941 T oundl
8, 9- Bp neM?&w.nzdlgxmeynénéhNd@a Mzdr()msbpmyh]drmdols gidjre¢thyxlyberzarhide (22

)Pl i, S 5y 0 RS R G SN M,

i met hoxybérhzsaﬁﬂaid 36((36%)y3.24 @), 211 2h0s (sp3tl), #.1% (SOHNI4BS (MADH), 4.55 (m, 1H),

L SRS 0 (0 ST i O S B

4.14 (s, Nm(cmc@%zis 2BH 541g; 6. 313564669146755,,102%),10271 4626510730'&08”7 68 (S

1H), .7.8 , CDC13 23. 7,

49. 623 54?@3"(?%iL f%é’ h19 1(562218%11 343. idﬁ’hﬁ lljz176721§‘)111é9 4p154pg %476 HRMS7
114.8, 1ddedfor @%ﬁgﬂ%OMQé@l%@‘lﬁmﬂd 43;]-5417673 Tﬁélgon%ougé-%@ ﬁlmé]tﬁcggyeﬁ3 154. 2,
164.2; HRVB cal ¢cd for C251125N305 2; found 448 Exanpl e 10:

8, 9-Di nemﬁ@xkﬁngilwnﬁ%ﬁ@wéwﬂé@dl@mi@{ mﬂm@h@-ﬁbfﬂbb@ﬂa@ﬁcm 116*pmm1|d]n -&Hdi ben
zo [c,h Orepared from

N- (ES Lé?ﬁ;?%ﬁgg%x(i/%gpﬁg ?dr}%ﬁtldji) pN[ 2- (4-met hyl - 1- pi perazinyflethyl]-2-io
do- 4, 5- di met hoxybenzam de; (18% yield); reaction tinme 10 25 nm np 244- 246
C. IR, (CHCL3) 1651: 111 NWR ( 3 227 (s 3H, 2.51 (m 811), 2.95
(t, 2H, J=6.2), 4.07 (s, 3H), & < .69 (t, 2H, J=6.2), 6.19 (s,
2H), 7.48 (s, TieHipterntedvde 4-8minbH), 7-m§t1£9]hnécﬁoxy21bihphﬂe &Q)d()lSe,nzaHﬂ)ie d&ivdfivdss, 111);

13C NWR 1 8, ,45.9, 48.6, 56.4, 101.2, 102.0,
102.2, 1 sy é%aé@l‘io?%ﬁ% B, W“figfeeafe‘i'isé“gs‘he g“i‘?wélg gf&‘ifalzpm% ey 147, 4,
147.2, 150. o A 250 &)lutﬂcﬁ%fbxalﬂl@ﬁloﬁde HRMB, A1 8qhiRT) wad GEERANY Q Sétiutich/of22138;
found 477. %39 1?%5()%?

8, 9- Di melofpRyP-dimst Woé‘h@éﬂ 8 cagivpge prbydeows FERRLI(EAD Ab)RsF sHirmel 5Hdi benzo
| ¢, 134, Gbdhambbénly dndiths 138 birrdd £ R3ugForl 712 Mhe mixture wps allowed to cool and was
N-(6 7- Met hyl enedi oxyqui nol i n-4-y1)-N 3- (N, N-di net hyl am no) propy1l] - 2-i odo-4
, 5- di met hoxybenzam de; (45%yield); reaction time 30 mm np 262- 264 C
(dec.); | R (CHC13) 1648; 1FINVR (CDC13308 2.29 (m 8H), 2.45 (m 2H),
204.07 (s, 3H), 4.14 (s, 3H), 4.53 (t, 211, J=7.4), 6.19 (s, 2H), 7.48 (s,
1H), 7.65 (s, 111), 7.69 (s, 111), 7.90 (s, 111), 9.40 (s, 111); 13C NWR
(CDC13) 26.9, 45.3, 49.2, 56.3, 56.4, 56.9, 100.8, 101.9, 102.3, 107.1,
108 7, 111 6 114.9, 119 4 127 5 141 O 143. 6, 147.2, 147. 7 149. 9,

N N A~ A -~ 1 A AN R SN 1 APNIS A NN 1 NS AN N



10 of those derivatives that have an al kyl am ne incorporated in their
structure, the residue was partitioned between CHC13 and 10% NaCH. The
aqueous |wpenivmss#epeat edly separated with CHCL3. All eCTiuseo1GHEAs3s
solutions (initial partition and extracts) were conbined and dried (MgSOH4).
The agqueahis coAyBiratw@® diiesd Ahbard wtﬁ&re&@u@ &J@Qdd@dwscﬂmiom%ﬁﬂopﬂatﬂ CHCL3,
dried (MgSO4) and evaporated. 15 Exanp

N- (6, 7- MEPRRA-S Adimghepgavingmen 1.8 eguiy). Mle(thmmla? RetamiDaprCheEk iy $9 mb-nepdio4, 5- di
met hoxyb r

N (8, 7 B e e iy fron et abrpllcungeriy, Inthecops

3. 84 rmolof thope deriygtjves fhat beve n alkylemirtei umrmqrmi mfth@r fructureo thetressdugovad chl or i de

(i ot how oo TR R, RO NI T R e b R SR i o

2 74 (s @G, , AR oBBe CHCIQSO]lItl,OnsJ(-FmﬁalQ))artitiBnaﬁd ésract3Hyere Bordkinédsand3ied 3. 96 (m

6.1 s, 2 41 (S 1
2 8) %’i’gé@‘)( i‘i#)e,o“g?“gﬁ weg ?Q“ﬁa%e%sv%bz m‘?ﬁ nd 2 é?‘%ff Wﬁﬁgﬁ‘% 13)
6 45.7, 46igS0,)5Rd Byapbfutel, 56.6, 82.7, 98.5, 102.2, 106.7, 110.2, 120.2,
121.5, 122.9, 121.5, 122.9, 133.8, 145.9, 148.0, 148.3, 148.5, 149.0,
149. 6, 151.0. 170.0: HRVB calcd 25 for C23H241N305H 550. 0839 found

550. 3§23 Ex%?lﬁ)ﬂ?ﬂ) N ,7-Methylenediox umolln-4- -N- 2 t-butyldimethylsilanylox;
N (6, 7- Met ene |0X§%U| nol ?’n 4- yfq yI\? [( ( tyyI y) 1y ¥y

net hyl et §hy})-2iodgde "@ﬂmxof’e'e%wdfe ﬁz@w@f@éronpﬂdblawd& fr om N - (6, 7-

Met hyl en i ( 1.0
o)1 S A B R N BB R ke TR, TR S L o e

pr epar ed Sbghaigeld Vsthmmctlom timgaf {2 h d}ﬂrmﬂﬁdeld&hldrlde prepared uspfg 5.0 mmol of

1608, 342 RS B ASF Ao by SRR s R0 oo Shaed o

9.a. 15 79-80°C;IR (KBr) 1653 lH NMR (CDC13) 3 0.004 (d, 3H, J = 4.2Hz), 0.82 (s, 9H), 3.26 (s,

N-(6, 7- | enedi ox i nol i n-4- 2-pyrrolidin-1- 1 2|odo45
N (0T el nech gy guiingl b K AL QUL b B %

1-[2-[ N (6, 7= M@mylmasqgllmsynm601ﬂlﬁ%2(d\m 20191998544 RATA K$2010/ 022625
yIAamnoIethyI&érrolldlne ng mol), in 87%yield with a reaction
tinme of $£2HiIST:06OBE12 @IbsélfYIe@) 37db216r epared using 4 mol of oxalyl
chloride and 1.36 mmmol of 2-io0do-5,6- dinmethoxybenzoic acid. Conpound 7c

had: | R CHC13) 1650; | FINMR (CDC13) 6 1.78 (m 4H), 2.22 (m 1H), 2.59 (m
20 gEx b. N=-(@7-d]ethPeddixyquidiehin-4y)7X¥-[242-BH), 3.96 (d, 1H, J= 5

4.54 11 111,
A 8), b&%‘gm}'y's?ﬂ’? @etﬂwzthyq‘ﬁ)"“d‘gﬁgé’l '(‘82"%’#'?"9‘%3'{‘? )ia %T§%B§WRQ( CDC13)
8 23.7, MN-[Z[2- 6‘231@y1d151b1h1yls115ﬁyl<5;y)5ﬁox3(]etlﬂﬂ]z%yl]ﬁﬁmd 6,71 D2thPlenddiGyquindldB. 7,
120.1, 1 45 9, 148.0, 148.3,,.148 4, . .0, 149. 6,

T51 0 1000re PRRPRAFRAP S ek prcininaine o 74 Tos. e idhiiers pigeid 10

Exanpl e #€in@4.5 mmol of oxalyl chloride and 1.8 mmol of 2-iodo-5 6-d1methoxyben201c acid.

odo28, 5COTHRTHAL pHE .S BECDEFE ANt oy 085 o, 310, 327 (553 oL XM >

1- [24N(65 3\t heened X?ysw h zi ne

(290 ny, 7 (e%fz in % (S ’g7é4a%ﬁgggjt{?g]nl@¥(?y2m%% Mbp?rpggrﬁat he acid

chl ori de H? (Zp"zQﬂ @gp%gngie@WSMd dlal y#-8&hl ori de and 1.8 mol of

2- i 0do5, 6-di net hoxybenzoi ¢ acid. Conpound 7d had: IR (CHCL3) 1649; 111 NWR

(CDClB) 8 2.29 (s, 153H), 2.51 (m 10H), 3.35 (s, 3H), 3.75 (s, 3H), 3.95
H) , Esample(igmb. INH(6,7-dcthyl¢rediakbhyin6linta- y@)sN-[IL-I.(I)thdelﬁﬁtl(yésllaﬁﬂ)lxyﬁ 35 (d,

i% Sl ity L5yt L willobfh s, et ot 0T
106 7, 11BMNN- dhﬁ@thﬁl,amjrﬁ)l 16(r-bbAddithethiBBanglox ety ]-dth A Jdnind-43- 4, 148. 4,
égg ?2 6 1‘4%%165 é?f%ﬂgmﬁ neé'B.;48 lt_lllel}/? 2%?'(;15:1% SfS%ryigfg %V'Ilt%%lrgﬁ: 1gnH tlmg 9)? 1 él' E 611 Tom Ih%u nd
N-(6, 7- I\/Eﬁldhyﬁlexrdﬂiir@ayﬂlusﬁh@ﬂqmﬂmyéﬂoxhiy[ &ﬂ&rl‘deundilzlzfﬁﬁlhw oAie@-pHopy! ] - 2-

i odo- 4, 5-di hlﬁa henzanide. Prepared fro

N -6, 7- NEHAEREUTOR Gur HPTRa TR WeA6391 BHSMIEDCIS lemssaived ( 273
my, 350 pEGYisometsiin 4 AN aiafdndsMis ﬂma af Pﬂ%&]&rhtlroFH&anS de1 &, 6}? @rguksh@H cid

chl oride prepared using 4.0 mol oxal yl oride and 1.36 nmmo

2-io0do-5, 6- 25 di met hoxybenzoic aC| d. Conpound 7e had: IR (CHClB) 1650
11-1NVR (CDC13) 6 1.93 (m 1H), 2.16 (s 111), 2.34 (s, 6H), 2.58 (m 111),
3.31 (s, 311), 3.47 (m 1H), 3.75 (s, 311), 3.95 (m 1H, ), 4.55 (m 1H),
6.16 (s, 1H), 6.39 (s, 1H), 7.04 (s, 1H), 7.28 (d, 1H, J= 5.0), 7.31 (s,
1H), 7.38 (s, 1H) 8.56 (d, I'h, J=5.0); 13C NMR (CDC13) 8 25.8, 45.1,

47. 2, 555 56 ,269 827 98. 1, 1023 1070 110. 1, 1201 1215

A NS A NS Ar— - ~ A A AN o~ NN A ™A




12. a.
Met hyl enedi oxyqui nol i n-4-y1)-N-[ 2-(tetrahydrofuran-2-yl)nethyl]-2-

npl e
7-
4, 5-woretonsssgbenzam de. Prepared from PCT/US2010/022625
N- (
0

Exa
N- (6,
i odo-
2-[11 6, 7- Met hyl enedi oxyqui nol i n-4- y1)]amni noi met hyl Jtetrahydrofuran (272
ng, 1.0 mB4)(s,i6m)369% i qIHg z\ss@n ameﬁmasom)tsmsoj c}1368613,4 03me BH}T’GHDQS acid
chl ori de r%Pared usin of oxal chl ori de and

>-1 odo- 5280 8,2@97635@4@@1% 0401 62659 Rt By bERKDTE. detie
Conmpound nfigorad; 1s$1&r(5(5 i Sl%ﬁ ! g 79;
found 563. 0703. pExa | es g)&i) 3%( gq?rgt?grflf)rrgj?% 'ﬁ?ﬁ&@%ﬁuﬁ@%&@

4- ami no- 61 7>-3d72nféat3ffﬁ>5yﬁﬁaﬁr%l(mn@{hérlﬁ\fatQH\)éé&(}séH)|7r00|':fx>alr}bl B3l 3, B, 131a. were
pr epaked t oYYy e |, p edur e.

4- Chl (B;ro(&lsilHﬂIg 4@1 §e%%e§i {/]qw n Ilﬁﬁ’eJ wggfsti rred in refluxing phenol (5.5
nmol equiv.) for 2.5 h. The tenperature was |lowered to 100 C and the primary

amne (1,0 no ui V. h stjr t|on was | owed
fo orit  ERaligle B N:d MRy Sl -SSR ShIoRYl H oAy r onr
ﬂi still auimahuxydenzanﬁducmpapécegsmrze[l}llxnzidhﬂetmqe 3}Ziﬁoxfolr?ﬁ88yl§iﬁe(5jthﬂhiﬂlﬂ<ﬁs t hat
ave an ne.1 ncaQr ed In thelr struct t he resi due was
partiti ogfa‘%ﬁtg?z PXERAAIng kePOrae Ondiomeo I)T%é%wi%wgh P EpefonfiEe Plelgeat edl y
sepanat egrow thdadiGHISridePrépatdd dshe 3%9&& &gkau;u car&dé bl 13 lﬁ}nop@ffzuoab 8- and
extracts) were conbined and drie her 4-am no-6, 7-

met hy| endBpaBaybingeiciapid. dbe a%ﬁhlvecgﬁ Wéraédqskns iafesiayleng cbl@rldwl@mnd@rat ogr aphy.

15 BExanpk@lutorof 7k in 125 mL of DME contaiing triethyl 3.04 g 30.1 mmol), C d 8k
N-(6,7- I\/Eth | enedi oxyq Eﬂ/nol\ldnc%fn- lmflg i Nt 1nﬂ1 (?e‘%%anrenmo )2 di'am ne was
t

pr epar ed had: (@Hﬂlsbliﬁﬁé NM(GRGRH bl (re3KR 158 (g 3H23. 3] JH)i H76698K), el d

> 5 (s, Seryno o (A R s O RGNS, Qabrhos Dy dskat oy ST 5 )

2H) , 16. 36H},d, 491, 11D:8.61 Q) 1H7/20.8; é C NMR ((7D(314) q 25.6, 2K, 5526),&64105(15 d, 681}, J =

Va5, 5, 105 04 5 T Yaa N6, R aal o et Praio o B age,

found 260443730.0EKHMN162.8, 187.8; HRMS calcd for C,5H,sN,O7IH : 593.0785; found 593.0802.

N - (6, 7- Met hyl enedi oxyqui nol i n-4-y1) - N, N-di et hyl pr opane- 1, 2-di ani ne was
prepared from 2-net hyl - 2- (N, N-di net hyl am no) et hyl am ne (2.55 g, 29 nmol)
fromin 25 30. 7% yield with a reggihpies i3.88158f 24 h. Conpound 6b had: np
71-72 C, 11-1NWR (CD30D); 1.26 (d, 3H, J= 5.8), 3.22 (s, 6H), 2.41 (dd,
1H, 3% 6.2, 1bheingrpsligtgaicopls frge Egamples) 18.¢)- 1531 gpre conwwted g their) | 6. 16 (s,
2H), 6.4 8.20 (d, 1H, J= 6.0);
13C NVR gmgfgp it AT ety A “Slggé§9%°ﬁl%5’8’]g?ene§%1 pgéce%% 3, 101.8, 113.9, 144.8,
146. 3, 146. 8, Almgtuve OfIBU4 &nlnH%méJWbdedI@fYq@héli@l@m@H(l anolelam;wf ound

273. 1477, .
T 1 ( el I Rofi ) and . putyidimetiisitvl chicride (1,2 ol equiv) i RAE 13

pr epar edmflypermind 2qani mestlhyd Jtpysm ndmpdtam&e (ck.614 DYIF Wls emiow@l i) virduo3hetyi el d
vm'th reac on t| 0 had np 179-182 C, 1H NWR ( CDC13)
8 Qde’dtozre dz%’i!ﬁqwaﬁc?gg‘ ?nd d3="5.9), 3.33 (m 2H), 5.58 (br,
111) 6 08 (s, 2H), 6 34 (d, 1H J= 5.1), 7.08 (s, 35111), 7.31 (s, 1H),
8.40 (d, 1H, J=.5.1): 13C NVMR (CDC13) 8 23.7, 41.4, 53.9, 54.0, 96.3, 98.9,
WO 2010/ Eé@sﬂidéﬁx [fd/‘@?%‘i'ﬁleﬁ)’i“%“yl?@él"Gﬁyl]PPH“Q'6 7146. 4, 146.7, 149.1,
%g9b6 15&@1&@54&%@%&%‘ Pfepired ELANNEO MABRenkdib by gl -ARah BB ineExaM! €
1-12- [NQB4877%/EE}¢/H@r9é§1Qd§y@uMMMW§Q)de fbisetihy D83 (@HM3. 39 (d&r2dki ne 5

o 2B yrera v ok & PELTS 2N SEHRE Y o I TNURT 00 A oo 16 G

1H NWVR (EDE(BNHS/24B. (s, 3H), 2 54 (m 10H), 2 80 (t, 2H, J- 5.9), 5.62
(br, 111), 6.11 (s, 211), 6.38 (d, 111, J = 5.2), 7.05 (s, 1H), 7.33 (s,
1H), 8.41 (d, 1H, J= 5.2); 13C NMR (CDC13) 8 39.1, 46.2, 52.7, 55.4, 55.7,
96. 0, 99E QaméEJMﬁ 4486292 -(ABdtytlimé A8 1s8anyl46/)étho hiX]eth: nﬁno-@ 0; HRMS
cal cd for i%’ I\|4032[&6[1g31(4 1t7y43 ?hgund 3&%) ’éﬁ}a % ﬂﬁ} 570

1v- ( 6, 7- PEthylanediony pugeline,, Brepared frgmy2-N- W(ﬁﬂnﬁﬁeﬂv eﬁ?‘iﬂﬁ’é}’ﬁéln@%“dl am ne was
pr epas edylhlaAmoNbthbxgitRidNr13ob, %eﬁ'(@%ﬂpﬁélﬁ%ﬂﬁsgn}l&m (é@cg) 55) 6Hfl 25%
yield wt areactlontlrre of ~ 20 npound 6e had: 178-181°C, "1H NWVR
(CDC13) .3 1.92 (m 2H), 152.39 (s 6H) 2.58 (t, 2H, J=5.5), 3.39 (m 2H),
6.08 (s, 2H), 6.29 (d, 111, J= 5.6), 6505 (s, 1H), 7.31 (s, 1H), 7.52 (br
s, 111), 8.37 (d, 1H J=5.6); 13C NWR (CDC13) 8 24.6, 44.4, 45.7, 59.7,
96.6, 98.0, 101.5, 106.4, 114.5, 146.2, 146.6, 148.9, 149.9, 150.5.; HRMVS
calcd for C 5H19N302: 273.1477; found 273.1473. 20 Exanple 12.b.

2-11[ N- (6, 7- Met hyl enedi oxyqui nol i n-4-y1)]am no] net hyl ] tetrahydrof uran was




found 272.1172. The internedi ate 4-Chl oro-6, 7- et hyl enedi oxyqui nol i ne was
prepared as follows. 30 D et hyl 3, 4-net hyl enedi oxyani | i nonet hyl ene

nmal onat e. w8 207ydsks4hy| enedi oxyaniline (41.0 g, 0 3 nmol) pamdsdéiemnksbs

et hoxynet hyl enermal onate (64.8g, 0 3 nmol) were refluxed in benzene for 3.5
hours. TIO@2S(§>|9‘I'EFH64A@69@11 rakedi, ba, yasuo), andld he resigue yasmeshed with
petroleumether to g as ashln rey- brown solid, in 96%yield;
np 99. 5- i‘éﬂ%k@@(?i‘% (Szizfi) ) i@iHa:)8181(|dL T@hc13) 5 1.34 (t, 3H, J=7.0),
1.40 (t, 311 J=7.0) 4.25 (q, 211, WD 2010/088544PCT/US2010/ 022625 J=7.0),
4.31 (q, J70)601(s,2H),660(dd 1H, J=8.5, J=2.2), 6.71 (d,
1H, J=2. gvgma_ealic;d [N [2-0NB-Gimetlgy 1 amino)t1-| eHyutyditaetylsilanOx WRIEHARCL 3) 43

%j 84 ’95 1i'§§xy%]§911%%6 2%4%88%d?0xy8§molmelq;]fepared rom? [[1\51'6607 9, 134.3, 145.3,

54- Hydr oMeilﬁ_/lehedlekmuﬁr@hamsd)ﬂym&ohmmm dinetayldntiny)piopamd irc2 846 higld (@sdrall .

D et hyl Vi | i nofre ene mal onat 0. 261 nol)
was stirrs gdfmmég @gﬂ@g\éﬁﬁ’@%&w? “&ﬁé}p‘i‘)ﬁﬁs '§aapa nhé‘?fg kgfio fﬁbé with a
mechani ¢ alajc iropi&smer 610.02(3) 6HY,9.92T®4 (£50), D.oR (smsm QM@ ZI\@SS(HDQHT) eadéo mios ice
houtr al | JBEHpa I UHS S SR U Bt 08 4)He2 bt 8 R B BhelH.
fil tQoedJ—V@@hﬁaﬂlomdrdplsB%e%bh9§@T6ﬁj O%Rﬂﬂ €4 €s0619) \2@5524557@9 2?12 dor 0Wﬂ
solid, in 80% 277-27 H,

z11H)16 ngﬁﬁ(mzlzﬂ) 3)40 (@hléll:) Q%és 2Hp, | 6;? ((hzllils’ 614))7331(83;8H1 §301251)1H)y83 Md( s,

r OXy- nmet hyl enedi oxy- 3- qui nol i necar boxyl i c aci

4- Hydr oxy- 6 4?5 met hyl enedi oxy- 3- qui nol i necar boxylic acid ethyl ester
(45.0 g, O. 172 nol) was added to a solution of KOH (16.8 g, 0.258 nol) in

et hanol ated.to.r flux th stirring for 20
hour s. ?Fe?&gggcﬁh—oqdﬁ Q%H]\K‘/}ftéﬁl’flﬁe’n d('s:(())xoﬁ3 ‘?X%‘et"t‘/ﬁ ?\;\(Zs evapor at ed under
redudéd preindencdioxFipenoldR0 Antnixire we3-¢fiN- weIMe&dtbeeﬁlwﬁqhmshm-Myil)mmh@ 2|y

di ssol ve_t he i u alt, and the sol uti wa e any

i npuriti 8P a@ﬂég’ﬁrp%[?e%% Oguefﬁs H@&C‘flgg]ﬂ’tgr 6185 i“nﬁ@?d?%mﬁgoa’iﬂi 1, and
the free mamlem@s;rpwahe(rsedm%s Béagkdds BeeC Bﬁlﬂﬁfrre&@ﬁﬁhlé%mﬁ;@atﬁﬂe\{& Bh.9rg as a
bei ge soI éﬁcy dg%l CL(|I Cl221 25190 ; "H NWVR ( DMBO d6) 5 6.27
(s, 2H), @16% solutiqry was pddasl | L. of pyridige angl thessolvepy Gvamseehmaemv@em €5

98. 5 10i1na&r1al]40§, dﬁronﬂe@ggrs%heé-g@@ chictéfoem-métima} to#‘ﬂ\% 456 ni]gEt?f tHe acg:fézldé’ln]-?? 4.
256, 7- Met hoyl enedi oxy-4 gw pol one. A suspension o

4- hy89 ox§l Y’i‘ﬂ‘hﬁm%lll%?r?é %@NMR&EPIQQM%%%GSMW&@&&HM 3(Bdmg 3Hp 41199 nol )
i n di phepyl 16t £4 i r The
react Ponwwals}ﬁcggée n(13112iﬁ nmoni for)ég@ax cg?r%w Fﬁ)é\r’? 723% ﬁ? SSMS{d 11@9

t hen i médi7adel ﬁNMM@éﬁoﬂ)éﬁﬁﬁeﬁl 455,0 6610,3731;6 Be507.7,07.8t HB.15169.1,i mgz

decant o St ‘S8 e S5 PaoRg VREIS 0Bk C B S5 s pBET T Bond 3 Bt ori

was filtered and washed with ethyl ether to renove all traces of phenyl

et heE A second crop was obtained by vigorqusly washing the tarry residue
W th %t hanol (16 x 250 mi), flltgf—?%%kﬁ-%iégéporatl ng the ethanol, and

ri nsi ng the noicdhieaheditd m—aﬁﬁﬂby(t 7 @ih@hoxydlioltrRtdetivarived whedVasE xchthy &593 as a pale
yel | ow s?% in 610/3 285 289 C (1it.221 np 276 C); 1H NWR (DIVBOd6) 6
5.95 (d, [9fWeyepropgred ysings %@llozfmggeeerglwr?@ urg) - 7.38 (s, 1H), 7.77 (d, 1H,
WO 2010/ 0885446%&@3%3@&%@%5}7 ohﬁé waé-éiﬁ:rehu\t@eﬁ%%g&)}l &.%o@quijvgz- 1,
102.6, 108.7, 119.4, 122.0, 130. .7, 145.8 .

4- Chl or ofe 2. hwe"fh@ﬁ@m@m&minwmtd tné006C71nd\fét: hytneryemmw@l -Mmglignol)adéded( 5. 0

D o80° Rl Wiihe Fie RlioR S Theh Dol itiA el % et b US et Dot co

vat er ( 1Rhovtd b)vxaagealddeasﬁmuaydﬁde{ pedfcedDyesiiBE ] HUR caldOsBbRId¢ivAaNtdhitde. The
m xture S basi Iﬂf‘l 9 w t h anmoni um hydr oxi de, and the solid

preci pi t 36 2patcyiemined Orfftﬁﬁig‘th%lf SFycHIre. jResesidyerwastrapitiopedPearesp CHs her (8 x
100 ), amdos REOR! BE agRbtk TaRR v%&pga{técﬁg %B/%%mﬁcgvgwm{e@{ég provi de
4.55 g as a white solid, in 83% 10 129 O ; 1H NWR
( CDC13) g)h@pollg(l(uglal @H}tlon'pn@,@(t(agts) WHE cgmhmgq andzdrigd G(/IgSOg) ther 4@11(1@,-6 7111),

1293 1pigeighydeind i MRy o diuton ity o oot at tve

conpounds of the invention at Exanples 13 16 were prepared by deprotection
of the corresponding tert-butyldinmethy$silyl ethers (13-15) or the
correspondi ng acetal as described bel ow. Exanple 13.

8, 9- Di et hoxy- 2, 3- et hyl enedi oxy- 5-12- (hydr oxy) et hyl] - 5H di benzo 1c, 141, 6-
20 napht hyri di n-6-one: Prepared fromthe correspondi ng

tert butyldlnethyIS|IyI ether (Exanple 13 a. ) by treatnent mnth AcCH THF,

~ oA a M o, .



163.7; HRMVS cal cd (M- 0OH)for C211-11705N2 377.1137; Found 377.1121. Exanple
14.

8, 9- Di netwoxytids8s4aet hyl enedi oxy- 542- ( 2- hydr oxyet hoxy) erhyAk2a@bldeisesnzo[ c, ML
, 6-napht hyri di n-6-one: Prepared fromthe correspondi ng

tert-butyl di met hyl silyl 30 ether (Exanple 14.a.) by treatnent by treatnent
with AcOH, THF, H20 (3:1 at roomtenperature; (76%yield); reaction tine

18 h; npEzampie13d 1‘(‘1(9?)1\41 glenediaxyqpivRlip dndiethanofngne (ms prepredifrems . 2) | 3. 73

EE gﬂ %f_halgol%r)n’neg() gé 1(03m151 ng')fm? ‘1‘3?} g(% yci?-[l?'?%lth a‘;r %%1 %ttlme%ﬁ?4 ﬂ7 %?3?)2344 71

8.05 (s, 26 HNM;@(HMSO%@; 5 RN, Qal, det 100k 6 CEBLERNED 7H: 6.0)36.21 EOBH), boand

439 1499. 5 13

o meliaRy /5 AT RGY B B84y 1) ERNCN AT A1 SRR MSO-do): 46.5,
( hydr oxy5esh9d.g, @81y 1 j0- 5 Hosls bEn 201376, 13 1.0 5r432p s g r1isslon HRMS ealcdYoepar ed from
t he corr%s%)rh(ﬂzi nﬁ tert-butyl di met th)I silyl ether (Exanple 15.a.) by
t r eat menCtENRO5N 1RO fP'é‘Eszr% A at roomtenperature for 30 mn; (57%
y| eld); reaction time 30 min; np 132 C, IR 5(KBr) 1647; 1H NVR (CDC13); 8

.00 (s 6H), 2.72-2.81 (m 114), 3.16-3.26 (m 111), 4.05 (s, 3H), 4. 12
(s, . Examplelduds 2} Néﬁ) 7-Mgtigdens dipzyquinoling-y)lnmigojethoxyethangd wpy (g, 2H, J

111 i o bsbfelfomy 2N iR Rshbyledyifiedo 1) 12 sy ool

100. 9, 1@8_ h8 Thqcnznmjuncl@;as vl digectlyltd.ifs -bltblifethfidiPanGloxg AeriGativd il . 1,
143. 0, 1?%2“% le%ﬂ'.é.’a%b 49.9, 150.0, 154.1, 165.0. 10 Exanple 16.

8,9-Di ne - met hyl enedi oxy-5-[ 2, 3- di hydr oxy) propyl ]

- 5Hdi benzo[ c, h] 1, 6 napht hyr| di n-6-one: Prepared fromthe corresponding
acetal (Exa ment 80% Ac t reflu for 2 h. The
reaction “gr(?% ﬁ‘ﬁ'if gryquinpyin tﬂ: E’dﬁ"l‘ﬂé‘ﬁ Hted in vacuo. The
crudesreanﬂuaymmnd)pmpuﬁat@st Mbﬁaﬁ’edcﬁﬂr@ﬂQﬁﬂfrdSﬁyﬁﬂeﬂ@l)UJ-QNNf-l | tered and 15
washed with a dltlonal chl oroform (10 nL provide 16.5 ng of pure

mat er i al dmehygoslcnediagine (). 13 209.6 mned) tvalée rc)acthrnu{l«#r‘ﬁfi hlé@lf commmdms NVR

( DMSO- d6lor§1€§ed3<§ire(:gy o4k t—b&ltﬁdl%ﬁ%lsﬂél_}'% Ql%mva%l\'f'é in Elxagvé)le(ﬁ’)c 3bdve. 4. 63 (m
3H), 6.33 (s, 211), 7.55 (S, (s, H, 8.21 (s,
1H), 9.79 (s, 1H): 13C NI\/R(DNBOdG) 8 54. 4 56 5, 57.3, 64.9, 68.8, 103.2,

105 5 1fafne S Gk rehiifobtina i e lfod .5

425. ZQSOPIeP@mdl &0m235a111135-9 2-xpanpdies(1 B3.ga14.6 manol) in 34%¥ieldiwithermadibatimei odo

o obedur B b AR AL SR e By EDEOR § vioh Snest3l R g Bl Gy BB 01 e
o- |odoberz2¢,m1®qs 1cﬂf;,r7 YBls| Vi), 83@1@1 rmplf— |VC)NMEQC@§\§D)284@7%3W4GQU| v.),

P(o-tol ygnjg%é_q 4_mmpl_ equi v.) g heated to
reflux i ‘t%srrlmp)oe#l?rérdl%éq{ﬁ&ﬁ 34%@@ G 155 ﬂrlj?Mﬁﬁ@C @a&ﬁlﬁﬁom xture
was al | opetodsa; eafd 242009590m tenperature, diluted with CHCL3, and filtered
through Celite. The sicciate was extensively washed with 10% CH3CH in
CHC13> The filtrate 30 was concentrated in vacuo and the residue

c ?;gggte QEABRNRA70B irhéiflod o), 3 4 eferilloR} 3 B N HERNHamino) ERPTRE 13- 2-

N- ( 6, 7- Mdihydtedibdnzwisbildiomephohytididd (h):[ ( 2- (t but yl di net hyI si | anyloxy) et hyll

271,575 & 3RS RERAER RO B T Bl Rl ol "y o4

(s, WD 2%&1@8@5469@&5&%&6!&8 262G b33 mﬁndlxm(mF @aﬁp ,mL4 w4 a(ided IZH1H4J 8),

4 65t 8),.6.18 (s, 4 111) 7.85 (s,
3@ o&%(‘ggiﬂw}“, °§=.3'2’éﬂ(esm“‘i‘l—ﬁ “)amvgﬁ Sl aitgPA tireoma s Adob adigpal 153;

f ound 637.0h2b? o BLIBXA Whsnghth sddedPr @R 3R Hor WaYefluxed for an additional 3h, then

N (6, 7- IVE enedi oxyqui nol i n-4-y1)-N42- (2-(tbutyl di net hyl si |l anyl oxy) et hoxy

)et hyl ] -3 CI‘%/?&(SO goad t%ﬁOﬁ@ttﬁawmﬁzﬁhﬁ gractiqmsas,ayenehed by the sequprsiel eddiiomd h:  np

:2))3240( E d@gtﬂ_ ¢5 drgf)s§ KB"/%Nadl@%@dro%ﬁ Mﬁlgvag%% s) T@e g‘ﬁxt(u% wa@lﬁ)lt’ereg 'tl%éu ' I?l)H)

4.16 (t, Colie aryd evaporgied, and e cﬂde nmétu’r@waseshoymat@raphe@ gn smp@ in 93 24$1C(r(sf0ml-l-|)

7.702£s ( a 23N207H:

430, 1505 Thushde $s T2 pE U tedited ool Dip sERAReP 271 275 Ot

N (6, 7- Met hyl enedi oxyqui nol i n-4-y1)-N41l-[ (tbutyl di met hyl sil anyl oxy) - net hyl ]

- N- 2-di met hyl am noet hyl ]] - 2-i odo- 4, 5- d§4ret hoxybenzam de (95% yi el d);

reaction tinme 45 mn; 1H NWR (CDCl1l3); 8 -0.13 (6H), 069 (s, 9H), 1.97(s,

6H), 1.92 (s, 6H), 2.52 (m 1H), 2.80 (m 1H 3.20 (m 111),



4.01 (s, 3H), 4.09(s, 3H, 4.50 (m 1H), 4.90 (m 1H), 6.11 (m2H), 7.30
(s, 111), 7.61 (s, 1H) , 7.79 (s, 1H), 8.19 (s, 111), 9.32 (s, 1H).

Exanpl e 1W0a010/088544 PCT/US2010/022625

8, 9- Di et hoxy- 2, 3- met hyl enedi oxy-5-[ 2, 2-di met hyl [ 1, 31di oxol an- 4-

% :) | met hy INMRKEDIChE 62004¢s, U], 558 @M, Dy=6.8) n1D(0one mas spRenas ed) f4misN- (6, 7-
Vet hyl endf k3 HOr P43 £ H), SNO[6 A T HGABX TP Fo pYk1%-95-G-JED: 5C MR et hoxy

benzam decD2%) §uyoeioh, 510861 1281 §8 MB94D 107.7)105 TP108%6L 172440, 1G00deR. ), | R
(CHC13) 1652; 1H NNR(CDCIB? 8§ 1.34 (s, 3H), 1.36 (s, 3H), 3.95 (m 2H),
4.08 (s, 134p, 134114445 1466 1484), 349..419.41140.8, 4565 HIRWMS Trird for CaAAM04111)

6.19 S, 438457 sdB840467 (&), 7-70 (s, 1H), 7.87 (s, 2H), 8.05 (s, 1H), 9.40
(s, 111); 13C 'NWR (CDCl3) 8 25.5, 26.5, 54.0, 56.3, 56.4, 69.4, 75.5,

101.6, 102.1, 102.3, 107.0, 108.7, 25109.7, 111.8, 114.9, 119.1, 127.8,
141. 1, 143, .o w147, 7 0.1, 150.4 4 4 164,6: Fl cal cd for
czsmmz@%g‘%@% 18296 ?}mftgﬂﬁd}’gé%‘gtﬁ’é"f'?‘fd‘ﬁésl'@6%13' gedy &“ﬂ“@/ﬁh oxy- 2, 3-

et hﬁlt ﬁnm_vﬁtl_wlytgﬁl]{sm-aipyl«lmﬁdibydz[oﬂc,lal,dhagmmmw! Tlﬁ&it{k}tb]np&lghgldizab@iﬂf}ﬂfeﬂ, h]1,6
- nap yri din-6- s a a und o i nvention, e

15br 16 a8 s 9 efnfe afe b TR Rk et raiail e ROk s e

0- i odobed#rAlEH1d &F-hapBihiNES-645R d80 Mg FX FIRLRS E&gmgleﬂﬁk PHF (B0&nIDveRar ed

using the follown %er al procedure. . 2. 0M sol ution of oxalyl
chl ori de aii‘ile(tfl’-létﬁlEgi. ©dud wmpDywang thepidure gragstiendpniesmiteggen at reflux for 4h..

i odo- 5, 68k F@EMQ%‘%@% ihd séqjaelgia?QdﬂitYoQoﬁv%t&@&qﬁgyﬁ)" %@ﬂ{Q(S erof)lﬁo .
per 10 mmol 35 benzoic acid) and the solution stirred at reflux for 3 h.
The i xt GREWHEECalronshe bhermixbiso Washilgredtbrongh Celite avbeanarct/ we2g1and2 2625

t hen con | O -0 . [ . | ution
of appr o%??%{ez%ﬁq%%laﬁ@%ﬁgég} ﬁ%%/aﬁgz&qﬁ}%gfagﬁlelﬁ ?qlb%lﬁgral\gig%‘%%s ?’?‘%‘?fﬁ?/ anm ne
(2 edbi vrddubal fBHACL X{ £5.46% yitldpep 1583-ifiC; AHINMBYCDGIS) 6é)16 (I8, Uedk): 1.8

i xt h [ t fl 2. . Inth f th
der 1 vat i Y00 2Er P EO R At ha Sie o 2 GO ThEs P BAS IR, ¢ he
residue was (9 1PRALAN bOne7 SELeRT sURGs AP ANd NMRIGBOE) 8 Ther agiseasis, | ayer
was repeatedly separated with CHC13. Al of the C13 solutions (initial
partiti 036-2’(1%?-%)?? 8614 00dr Bk A Hd @6 4ntP8cf il &415-(IG 8OB3.6. 1R 9.ddddous | ayer

was neut na4 b ziad. 748, 2095 Naokd, pstrh ptRRRCLRA i ¢ GRS B 4BrdoBsl (hESO4) and
evaporated. 10 Exanple 13.b.

N- (629- MB2h998%nedi oxyqui nol i n-4-y1) - N-[ (2- (t-butyl di met hyl sil anyl oxy) -

et hyl ]-2-i odo- 4, 5-di met hoxybenzam de. Prepared from

4-[ NA2- (t But yl di et hyl si | anyl oxy)] et hyl | am no- 6, 7- net hyl enedi oxyqui nol i ne

(400 ny, Examblei9p(8)9-DimShox392,3-ingdthlylevddivxg- 2@, N-aliethy lamimiethPA] SH-f r om t he
0 mmol of oxalyl chloride and 1.38 muol of

oL BRI L. Tl S b O

25 A mixture of N-(6,7-Methylenedioxyquinolin-4-y1)-N-[2-(N,N-diethylamino)ethyl]-2-
iodo-4,5-dimethoxybenzamide (577 mg, 1.0 mmol), Pd(OAc), (45, 0.2 mmol), P(o-tolyl)s (122
mg, 0.4 mmol), and silver carbonate (550 mg, 2.0 mmol) was heated to reflux in DMF (30 mL)
and stirred under nitrogen for 30 minutes. The reaction mixture was cooled to room
temperature, diluted with chloroform and filtered though a bed of Celite. The filter was washed

30 well with 90:10 chloroform-methanol. Then the solvent was removed under reduced pressure
and the resulting residue was chromatographed on silica gel using 99:1 chloroform-methanol to
give the cyclized compound (250 mg) as a white solid, in 56% yield; mp 221-223 °C (dec.); IR
(CHCl3) 3029, 3009, 2971, 2939, 2910, 1648, 1611, 1570, 1523, 1497, 1467, 1386, 1310, 1267,
1248, 1217, 1213, 1166, 1040; "H NMR (CDCls) & 0.95 (t, 6H, J=7.0), 2.80 (1, 4H, J=7.0), 3.04

35 (t,2H, J=6.7), 4.06 (s, 3H), 4.13 (s, 3H), 4.63 (t, 211, J=6.7), 6.17 (s, 2H), 7.46 (s, 1H), 7.68 (s,

55



1579-80 C, IR (KBr); 1653 1H NWR (CDC13); 8 0.004 (d, 3H, J= 4.2Hz), 0.82
(s, 9H), 3.26 (s, 3H), 3.67 (s, 3H), 3.84-4.02 (m 4H), 6.13 (d, 214, J=
4Hz), 6. A0(2810/0B8H44 7.02 (s, 1H), 7.33 (d, 1H, J= 4. 2HzPCTAIS3@0/022624H) ,
7.42 (s, 1H), 8.52 (d, 111, J= 4Hz); HRMS calcd for C27H331Si N206H

637. 1232;1}?,137&%(\5,6151{)55%6 2113, 30 7xanmp! 'ec MR (CDCLy) 6 12.0, 47.6, 49.6,51.7, 56.3,

N- (6, 7- Met hyl enedi oxzvjciw nol | n-41:f/1) -N-12- (2- tbut¥l di net hyl si | anyl o 3/) et hox
y) et hyl i 181-#0198.04 182 4l 2PN Eh& il 86, 1 19r% pat- Bd 41 o34, 147.3,147.7, 149.9,

[ N-[2-[ 2166 3 Busuy! déametimigich y ] }730- 6, 7- met hyl ened
i oxyqui noi ine (354 ng, 9 80%@0? @?%32%&3)?ijéﬁdé¥mb’tfﬁﬁﬁaw%§%q3?bn tinme of 24 h,
fromthe acid chloride prepared using 4.5 mmol of oxalyl chloride and 1.8

| af 2-io0dg-5, 6; di o oacid . 25 d 8] had: VR
(o) 5 0 Boa” (LflegB) iR ENFeh iihsh e 2ot Phgic STOME.
4.6), 3.67-tthyl2adoxyquibolti, (13.659.86 snm@1 b stidred & Koibz fenol4b2.5 Bk (s,
f;') N ﬁ_%%rffh&g%egw%%p@?d 101 o find NN -yt ERatmid $48, 1D mma2 (&

N- (6, 7- Matabydded e Thowydionmsikiufe wasystitred\dtkhid (dmpetnitt €ir8 thbs Sind aknl phxaol - 30
met hyl | - N- 2- di net hyl am noet hy| L] - 2-10d0o- 4, 5-di net hoxybenzam de. Prepared
from 4- [ N@aremoved on the Kugelrohr.” The crude residue was partitioned bétween dilute HCI (100 mL)

[ 2- (NoN- diie sy formli N6 miLy, bd thb BiokhdiphR Rk Sid-RpU MMyt dd @by, T no- 6,
7- met hyl enedi oxyquinoline (0.48 ng, 1.2 nmol) in 55%yield wWwth a reaction

time of t@mbined jiypeusibasss arectaskad with gilerpform d1QWsnhkend tenhagifiedwith 3oy |

chl ori de el i -8 -1di i i é;grgp@ 8]
had: IR I\ﬁ Ot}lgli%tﬁf%&to %oﬁ%&?%ﬁgfg)mlﬁhﬁg%%g ;I’I%%Itésboto rs i g an
appar ent a5 whige sodidi io 58%% yield; thp 2§-202 %t; IR CHOhE B34, Q967 2035, 2809, 2875, 84 ( s,

Th ¢ 5 o308 S S T TR ool ot SR (oG 4 (o i 728 (S

111) 157. 2817q,31, (S7.2)1 BIR2 (72187/=68), 3124 (ml 2H5, 071, (b8.100, 468 (d12H), 6.38 (EIH d, 1H,

J=4.4); nmno I opi r 0, 17 ( 5H),. | 15 ( 611),
255 (m /TrD T3 8 T bl B Pl 6 Rat Feolhly 15288 B0 (0
?HIA gj 13%3.0595?.2939.91 %1553%66575,%)&5, KI?IE 34@% 1%1)bi)151E4Xb.6’:}ll4§.§;,1%11Igﬁs,ca1%d5& 5(d, 1H,

= 4.8), : : , J= 5.2). anpl e . b.
N- (6, 7- N&%ﬁl%&éﬂ%&%ﬁ%ifwﬁ I§741-691-) -N-[ (2, 3- di hydr oxy) propyl | - 2-i odo- 5, 6-
di met hoxybenzam de. Prepared from
4-[N- (2, 2-di net hyl41, 3_5(? oxol an- 4- yOnret hyl ] am no6, 7- met hyl enedi oxyqui nol i ne
(2902fg, 0 9 bmol )N TMrethylenddipxyiguinolinedleNi [31(NiN-distloflamino)ethylp2fiedom t he

acid chl grsi. i f 5 gxal ] . _of
551 oddor 5 e loRPRASHHR, PRl PetiiRie (£ B A AL MiRa R chufioTR
met hy| en&dor, odingthosphenzoioacid B28 nsm Riirmnl; efe abkvd) im drbFdnols methife cont ai ni ng

ot LA 7 o SR B, WEASHERSL A 10N
3 E 1), 4. 6dncémtyatedith dryiesh@nde redukld préssd@. (he adiﬂ'l):hlofidd)&as(dissol&bﬂ i:n 40.mlofd, 1H,
(cocts) ' pegaig! Sy dbpadedtap Quniand-Totrot s g Tastodlis s s, 7.
1455, 150 00 181 0 160 3 TET A A Cal ot Tor (GO BIRBOI T S5 0785

. 5, : .5, calcd for - : . ;
found 5981eadsA50 midapd e ressltiag mixjure was 3gmpkal refluxriderindrezen fargons. fihem
Exanpl es rehidh mix wha cBbledBldvARMGHH £ehtlrDed E@ﬁtﬁonqgrs&ﬁaﬁmgwaﬂaté [dybsethers
using the follow ng general procedure. A m xture of the

4- am no- BIL}-and exiyacted arfp dilytq i Gl ¢4 k A80 thdy.i Tlaet dqueous extiachwa berpryitralized with

i m dagol gyo I YA t [ i ¥l idg.(1.2 I
caui 10 10 (IR el EHER AR R G Sl Kin b B e for
h. DVF wade$@iendelaporatedcuiddingdtleras25viely sodsetld gluerie SbUudeldaHiNaGR i d was

o1 T o (RO I PG VT2 a3 0. 30371 31,52

met hyl enenli 16Ry41é6 (ul 1iHH6. 1 Psepidy, 647 {3, 0H, 7.00 (s, 1H), 7.27 (d, 1H, J/=4.8), 7.33 (s, 1H),

N (6, 7- I [ i nol | Ny4: e lami ne_in 48. 7% vyi el d; 215- 216
C T O D Be & gt o1 Bl i iR AT B 1 " SO S50, T3
12), 3.80 (t, 2H, J=6.2), 6.14 (s, 2H), 6.42 (d, 1H, J=5.4), 7.12 (s,
1H), 7.60 (s, 1H), 8.18 (d, 1H J= 4.8). Exanple 14.c.

4-[N-12-12-(t-Butyl di net hyl sil anyl oxy) et hoxy] et hyl ] et hyl ] am no- 6, 7-

met hyl enedi oxyqui nol i ne. Prepared from&424N- (6, 7- Met hyl enedi oxyqui nol i n- 4-
35 yl )] am nedet hoxyet hanol in 39%yield (overall yield fromb5); 1H NWR
(CDC13) 8 0.1 (s, 6H), WD 2010/088544PCT/ US2010/ 022625 0.92 (s, 9H),
3.64-3.69 (m 4H), 3.84 (d, 2H, J=5.2,), 3.93 (d, 2H, J=5.2), 6.15 (s,
2H), 6.56 (d, 1H, J=6.4), 7.42 (s, 1H), 7.82 (s, 1H), 8.18 (d, 1H, J=



propandiol (500 ng, 1.9 mol ), p-toluenesulfonic acid (5 ng, 0.02 ng) in

DVMF (20 nL) and 2, 2-di net hoxypropane (5 nm.), was heated to 80 C and stirred

at this twopercasssse for 18 h. To the cool ed sol uti on wagcadseaob21sks of

pyridine and the sol vent evaporated in vacuo. The crude material was

chr omat ogaphesh.2,1086; Ho@whmpflgtmmtmm 1f4@3914\gq 4663 @89f149h)91@93¢t0”' de,

|n 20 81% ield 219-221 G gcoéoo 35 g 11), 8 (s
{Ha”é’i)l Siaécd(ﬁ?fcz.sﬁysoshisllﬂg Z&d15§1@)mdé7§8 G, 2H) 6 94 (d, 1H,

J— 7. 2) 7 20 (s, 1H), 7.74 (s, 1H), 8.24 (d, 111, J= 7.2): 13C NMR ( CD30D)

8 23.5, 25.1, 45.0, 66.0, 73.6, 96.5, 97.7, 97.8, 103.1, 109.1, 112.2,

135. 8, 138. 6, Tha@tamedigg 43 hlqre S, BmetHRvE:dieyquinblore vEls Grp8Nd B desaiiRd1267;

found; 30% bb7. 25Exanpl es 13.d-16.d. The internediate

4- ami no- 6, /- di met hoxyqui nol i ne derivatives used in Exanples 13.c-16.c. were

prepared using the foll ow ng general procedure.

4- Chl oro- 6, t hyl.ene yqui.nol.i ne was stirred in xi ng phenol (5.5
mol equi v. )fl?eorte‘fx aﬁegﬁ‘ﬁ% %%@F@f‘&?eélz?/%/&%c‘Fmp@Bar? %g O%-and the primary
amine (1.0 nol equiv.) added 30 with stirring. The reaction was then
allowed to stilzrI $t %OQ C.for several hours, and the phenol renoved X

Kugel r oh® di st7P o5 puhimethgxybenzgic agid: 61'@%‘%?@ -ARinp #e>-digsthogybepppig aci

derivat i YEEO b,s@nohayvia vaker @l d@Mh@mna%oﬁdaﬁ@ét&Pﬁg/gicﬁ%t ﬁ')LSrW?lé Lookld'tHGELQd ot hE
O

resi due was partitioned between CHC13 and 10 he aqueous | ayer was

r epeat edPYUEERRINANG (i wh incweerd 12 AmL) ofas pfded dHEd®pwise dashinsvhileni t i al

partiti omhaign@y E}feaf@[{ﬁ&rat%rb @i isned F%ﬂgﬂr%r th@gidétmjﬁ%)mxtv.gf: &L sidzdt no- 6, 7-
35 net hyl enedi oxyqui nol I ne derivatives wer uri

chr omat o§Hsismperatugop mmdnsg@mmmﬁnwszme@/aazmﬁas omh(rhaw@, 183 ahmol) in

N-(6, 7- | d f
ot hanol anvias CPOAALEREShAR FL30) @OBEA SRy GBI R M i e o
24 hil5np tr2dder84o G) diVBath BleBiadden pBhétdddo (0FISC. 2Fhe mixtutOwds stibred for3069 (t,

T, 3. ot Ty g e osfiavel iktsehibpt eobisazdnieajpstiogom

100. 3, 1@8x3001i:l.)3v&&sheﬂ3»7tlﬁwt 3 x®00 dilutd P21 8200 8hd BHRYIB 00ah I tHeRT
Ci 2H12N2Q3H: . 232. 0848: @f %at%g 8&131{-115 E?‘é |e8214jﬂ5]5) i
Fb aég%ap

2-[ 2- [ N- {6 SOLVRRIFRS i 6Yapﬁratfdﬂl)irl§rﬁeﬂ@}eewcf%y@t%%ﬂhems 10
pr epar edcﬁlbﬁ,&alﬁrtb n(ehssd ﬁasxé%mé@,@lw%s&l%wyci P 189 O(]QS3756°Cg(ht M1 990Rjp) wWith a

reaction ti I e _o nd was converted directl y to Its

t - bugfl d@ﬁet%%%ﬂ%ﬁ(} 5b&§-9316% gﬁbﬁr%é&ﬁﬂﬂ)ﬂ(‘éﬁﬁsl E)12.68 (s. BV NMRagIP @)1 5. d.
2- [[N(6a§si\/%tsuykse@eﬁu%xy;ﬂtﬁ rfgismgxyﬂf)z]ﬁwe] 3-(N.N- 15

di met hyl am no) pr opanol Wwas prepar e

1- (hydr oxynmet hyl) - 2- (N, Ndi net hyl et hyl enediam ne (1.13 g, 9.6 mol) with a
reaction tine of 48 h. The conpound was converted directly to its

t-butyl di net hyl si | anyl oxy derivative in Exanple 15.c. above. Exanple 16.d.
34[ N- (6, Exmph)zlﬂe rﬁhdigqxguthilrm)dﬂnﬂaﬁe yhibkg ddstiitid-abo2; the ep@pelindl2, 3AdigeR0xy-

prep ed edlol 3 nmpl |n 34%y|eld wth
a reg‘éztl o’n e[{ﬂg] Oﬁ’li [g'r(fg' %W@'f'&@@ﬁxl?ihé%m I pyse-B-oE Waf, 5H)
6.26 (s, al’a’d-br,epzﬁec87 (d, 1H, J- 7.2), 7.19 (s, 1H), 7.71 (s, 1H), 8.21 (d,
1H, J=7.2); 13C NWR (CD30D) 6 45.7, 63.1, 69.4, 96.8, 97.4, 97.8, 103.0,
112.3, 136.1, 138.9, 148.2, 153.0, 155.0; HRMS calcd for COH7N302:

262. 0954ExdfpRrR312607 durss sﬁ%ﬁmbﬁl

8, 9-Di mst—)lfﬁigm- rrglt%%%ﬁcgnedl oxg Oydescnbcfld r?g(twﬁ tIhglrfr(l)nr(l)o & (ﬁ)mf puds Of

di hydr o- @FH&Vﬁ%{%W%f EIS@pWthd h§: 1dun¢thoxo'42a3 methyleacdiotyud (Zmlpciﬁdmoethyl) SH-

8, 9- gy e 2di \. y1] - 5Hdi benzo[ c,
ML, Gg?lap%'ltgﬁﬁlr%f]%%%%lﬁwr%g it gséiﬁjgmn%r\l{;?% IH&EQE&%%@?@L? was added

Li A1H4 3bengyipipagzinl -g)ethmb)-3 - ddzunIZOt[hle]lrﬁ-naphulmnm -8tk Bﬁaﬂmmhdxe;rzm trogen at

react 1 onf sagr SRR AR T nerplish it B AR LB oo

t enper at 2B enctiiiencdioag ti[DiINw@shydargine fathe] HH- ﬂdbalzsgqqe,ﬁtﬂapﬁthﬁdﬂn-moﬁa of water
(5 drops), 10% NaCH (5 drops), and water (5 drops). The m xture was
filtered through Celite and evaporated, and the crude m xture was

chromat ographed on silica in 98:2 chloroform 35 nmethanol, to give 132 ny
of the reduced product, in 85 %yield; np 271-273 C (dec.); Ill WO

2010/ 088544PCT/ US2010/ 022625 NVR (CDC13) 6 2.24 (s, 61-1), 2.58 (t, 211, J=
6.8), 3.12 (t, 211, J=6.8), 3.97 (s, 8H), 4.02 (s, 3H), 4.27 (s, 2H), 6.13
(s, 2H), 6.79 (s, 1H), 7.38 (s, 2H), 7.61 (s, 1H), 9.05 (s, 1H); 13C NMR
(CDC13) 8 46.0, 50.6, 51.2, 56.2, 26.3, 58.4, 99.6, 101.7, 105.7, 106. 6,
110.0, 120.7, 123.1, 124.8, 131.1, 144.1, 146.9, 148.0, 149.0, 149.4,

149 8, 150. 2 HRIVB cal cd for 023H25N304 5407 1845 found 407.1848. Exanpl e

~ ~N N~ L,



56.2, 56.4, 57.8, 64.2,

f or

11, 6- naprExh

N—(6 7-
i odo-4,5

C2414x0NB0MIs8z422. 2002,

i

100.

1, 101.7,

105.8, 106.4, 108.5, 120.5, 120.6,
123.6, 126.9, 143.4, 146.6, 147.7, 148.9, 149.5, 149.6, 150.0 ;
found 20422.2081. Exanpl e 19PCT/US2010/022625
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450. 2032 metanomay PED(1pnd H-2ntolen, M NB 3 h dieag, NCHERH) s NAI-B13A9UImD | i ne.
4- Chl or 0,6 I ol in
boi l'i ng Sﬁeﬁ%?@%?iﬁﬁﬁgg%% bfﬂge)ér?iﬂgﬁ%” n(‘)ljf >1<t'? ll}{r1 teab\élxllggécg%m%d ii%rh uglgd
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m xt ure ndthen p
renmoved \00%§t%“nkge?%| lg{r#enoulsh' @Q &wgﬁ%fo\,\g Cya St |lfe THEFD gaﬁ di I ut e
HC1 (100 T@D, (T@) amﬂmcfeh@rmhﬁzrspan( ]]IQ;O(TYC) for @it stdﬂl@ afy 1g:8adi i tHehASEbARS.
extracted with dilute HC1 (100 nL). The conbi ned aqueous phases were washed
with chloroform (100 nL) and then basified with 30% NaOH, extracted into
chl or of or m|( 3reetmikhl® L) Doselr T €d ( Mt{HAJedand evapnemat ed TG g Wemof ¥R Ny as a
white soli in 58% yirekgidayirp 201- 202 C; | R [ CHCL3) B364) 2967, 2936, 2907,
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(t. 6H,

J=7.2),

2.54 (q, 4H, J=7.2), 2.82 (m 211), 3.29 (s, 3H), 3.71 (s, 3H), 3.92 (m
1H, 4.46 (m 1H, 6.12 (s, 2H), 6.37 (s, 1H, 7.00 (s, 1H, 7.27 (d, 1H,
=4.8), 7.33 (s, 1H, 7.39 (s, 111), 8.52 (d, 1H, J=4.8); 13C NWR (CDC13) 6
11.8, 47.1, 47.5, 50.7, 55.5, 56.1, 82.7, WD 2010/ 088544PCT/ US2010/ 022625
98.5, 102.2, 106.7, 110.6, 120.1, 121.8, 122.7, 133.7, 146.3, 148.1, 148. 3,
148.5, 149.0, 149.7, 151.0, 170.0; HRMB cal cd for C25H2805N3I H 578. 1153;
found: 578.1153. The internedi ate 4-Chl oro-6, 7- net hyl enedi oxyqui nol i ne was
prepared as descri bed 5 above. The internedi ate 2-1odo-4, 5-di met hoxybenzoic
acid was prepared as follows. c.2-1o0do-4,5-di nethoxybenzoic acid. A mxture

of 2 am no- 4, 5-di net hoxybenzm c aC| d 10 (10 0 g, 50rrrm|) in water (100 ni)

el NSNS A . — o~



Exanpl e 20: Using procedures simlar to those descri bed above, the conpound
2, 3-di met hoxy258, 9- net hyl enedi oxy- 1142- (4- met hyl pi per azi n- 1- ypet hyl ]

-11H 5, 6,W0 20tordsss@achr ysen- 12- one was al so prepared. Exaoplus2@/021d35 ng
procedures simlar to those described above, the foll ow ng compounds of the

i nvent i oAlMNETtRe @Jnﬁﬁulﬁﬂ Bﬂ@é’a@ﬁ -were well tolerated resulting in a maximum body weight loss of
8,9-dinegg(% L | enedi oxy-5-(2-piperidinoethyl)-5H 30di benzo [c

1711, 6 R R ROTEh BosaBgt ik Frog pOONGLHaThYT WHERIEse S, 3.  4-
gegzxél pi ?%&aﬂmﬂbadyydvé@&mésbfw dhdEnea| espilivirynapht hyri di n- 6- one;

i met hoxy- 2

nmet hyl enedi oxy- 5-f ornyl met hy1- 5H di benzo[ c, ML, 6- napht hyri di n- 6- one; and
8, 9- di nmet hoxy-
2, 3- et hyl enedi oxy-542- ( N- met hyl am no) et hy1] - 5F+d|benzo[c /11, 6-napht hyri di
n-6-one. WD 2010/ 08844~ S2010/ 022625 Exany 22..0oThe in vitro and in
vivo activifysof conpou d two of, its nef es(conpound 5 and
conmpound 6) *WerE <pl e conpar ed W )= vty of canptothecin
Top 1 |nh|b|ﬁ: NitrQ LN nouse, rat 21y hyrman, conpound 2
exhi bited hig netamollc sﬂablllty, %f%%na bi dlng @f 88-93% and exhi bited
concentration depenoent partitioning into red®5 blood cells. In vivo,
compound 2 had a | arsge vol une of distributioneand | owto-noderate clearance
in noese, rat and dog In nude mce, the t112 for conpound 2 was 3.6 h

(po), 10.4 h and l.on er in .tunor- I n human
LT, 116, col on IBORoR: g, Mo iy R ot RS GERY E e dtirine it rar on
r esponse toagh ﬁﬂrmmanyd mzorpeﬁfaawrﬂefefénw orhe iRatidiCha bvdr e sdrived saiesfeleen 72
hour expgsure of t. % 8 ound 2, ﬁ@ﬁpound 5 10.apd conpound 6 the
| G50 con éﬁ?@ﬁ?ﬂﬁﬂ' Tgd 9“ meRts iR terheques Hogvee Hhatld Bhs were 1. 8-
2 NM  TouhdbrdtbRIrth@ athy &h@tfoﬁ@a@%&»&ﬁéﬁﬁbnﬁﬁ@ e th¥deQihi R RERAHRAE withinAgie COMPar ed
to seyeral, approved anticancer agents, the conpound was tested in six
xenoé?afﬁpqﬁm$§ﬁ§¥mEéﬂmﬂﬂmmmﬁ%lanona DLD-1 and HCT-15 col on, NMDA- MB-231
breast, NCl-H292 and NCI-H1299 |ung ca. Conpound 2 was al so conpared
against two of its netabolites, conpound 5 and conpound 15 6, in the

HCT- 116 colon ca resulting in conparable activity with conpound 5. Conpound
2 was adm ni stered intravenously on a QQDx3 schedule for 2 cycles. The
tumor growm h delay, TG, (T-C) and increase in lifespan, ILS, (TIC for
each study are listed in the table below Treatnents Dose (ng/kg/day)

Rout e/ Schedule TG (T-C) ILS (T/C Tunor Line Conpound 2 1 1V/ QDx3 for 2
cycles 2 days 1.1x LOX-1MWI Conpound 2 2 IV/QDx3 for 2 cycles 25 days 2.8x
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Dacar bazi ne 90 | P/ QDx5 14 days 2.0x Conpound 2 4 1V/ QDx3 for 2 cycles 8
days 1.2x DLD-1 CPT-11 60 |IV/ Q4Dx3 5 days 1.1x Conpound 2 1 IV/ QQDx3 for 2
cycl es lawdaym/assadx HCT-15 Conpound 2 2 |1V/ QODx3 for 2 egriussoi8hmays 1. 8x
CPT-11 60 | V/ 4Dx3 28 days

What is claimed is:

1. The use of a compound of formula I

Y.
z
I
wherein:
A and B are independently N or CH;
W is N or CH;

Rj; and R4 are each independently H, (C1-Cs)alkyl, or substituted (C;-Cg)alkyl, or R3 and
R4together are =0, =S, =NH or =N-R,;

Y and Z are independently hydroxy, (C;-Ce)alkoxy, substituted (C;-Cg)alkoxy, (C;-
Cs)alkanoyloxy, substituted (C;-Cg¢) alkanoyloxy, -O-P(=0)(OH),, or —O-C(=O)NR:Ry; or Y
and Z together with the ring carbon atoms to which they are attached form an alkylenedioxy ring
with from 5 to 7 ring atoms;

R; is a -(C,-Ce)alkyl substituted with one or more solubilizing groups R;;

R» is (C;-Cs)alkyl or substituted (Cy-Cg)alkyl; and

R. and Rq are each independently (C;-Cg) alkyl or substituted (C;-Cs) alkyl; or R; and Ry
together with the nitrogen to which they are attached form a N’-{(C;-Ce)alkyl} pii)erazino,
pyrrolidino, or piperidino ring, which ring can optionally be substituted with one or more aryl,
heteroaryl, or heterocycle;

or a pharmaceutically acceptable salt or prodrug thereof;
for the manufacture of a medicament for treating colon cancer or multiple myeloma in a

mammal.
2. The use of claim 1 wherein A is CH.
3. The use of any one of claims 1-2 wherein B is CH.

4. The use of any of claims 1-3 wherein Y is -OCHs.
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1.7x Compound 2 1 1V/ QDx3 for 2 cycles 21 days 1.7x MDA-MB- Conpound 2
1.36 | V/ QDx3 for 2 cycles >47 days >2.3x 231 Conpound 2 1.7 |V/ QDx3 for
cycl es 35woaym/@s Docet axel 20 |V/ QDx3 >47 days >2. BXT/USeoupoensds 2 1

| V/ QDx3 for 2 cycles 18 days 1.5x NCl-H292 Compound 2 1. 36

5. The use of any of claims 1-4 wherein Z is OCH;.

6. The use of any of claims 1-5 wherein R; is a (C1-C6)alkyl substituted with one or more
NR.Ry groups.

7. The use of any of claims 1-6 wherein R; and R4 together are =O.

8. The use of any of claims 1-7 wherein W is CH.

9. The use of claim 1 wherein the compound is 11,12-dihydro-2,3-dimethoxy-8,9-
methylenedioxy-11-{2-(dimethylamino)ethyl}-5,6,11-triazachrysen-12-one, or a

pharmaceutically acceptable salt or prodrug thereof.

10.  The use of claim 1 wherein the compound of formula I is a compound of formula VIII:

VIII,

or a pharmaceutically acceptable salt or prodrug thereof.

11. The use of claim 1 wherein the compound of formula I is 8,9-dimethoxy-2,3-
methylenedioxy-5-[2-(N,N-dimethylamino)ethyl]-5 H-dibenzo[c,k]1,6-naphthyridin-6-one; 8,9-
dimethoxy-2,3-methylenedioxy-5-[2-(N,N-diethylamino)ethyl]-5H-dibenzo|[c,k]1,6-
naphthyridin-6-one; or 8,9-dimethoxy-2,3-methylenedioxy-5-[2-(N-methylamino)ethyl]-5H-
dibenzo[c,/]1,6-naphthyridin-6-one; or a pharmaceutically acceptable salt or prodrug thereof.
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| V/ QQDx3 for 2 cycles 21 days 1.6x Conpound 2 1.7 |1V/QDx3 for 2 cycles 21
days 1.6x Docetaxel 20 |IV/QDDx3 39 days 2.1x Conmpound 2 1 |V/QODx3 for 2
cycl es 20wodaym/ass# NCl - HL299 Conpound 2 1.36 |1V/ QODx3 fram/iR2a@pobmss 24 days
1.8x Compound 2 1.7 IV/QDx3 for 2 cycles 34 days 2.1x

12. The use of claim 1 wherein the compound of formula I is:
11,12-dihydro-2,3-dimethoxy-8,9-methylenedioxy-11-[2-(dimethylamino)ethyl}-5,6,11-
triazachrysen-12-one (E);
2,3-Dimethoxy-8,9-methylenedioxy-11-[(2-diethylamino)ethyl]-11H-5,6,11-triaza-
5  chrysen-12-one;
2,3-Dimethoxy-8,9-methylenedioxy-11-[(2-dimethylamino)-1-methylethyl]-11H-5,6,11-
triaza-chrysen-12-one;
2,3-Dimethoxy-8,9-methylenedioxy-11-(2-tetrahydofuranyl)methyl-11H-5,6,11-
triazachrysen-12-one;
10 2,3-Dimethoxy-8,9-methylenedioxy-11-[2-(pyrrolidin-1-yl)ethyl]-11H-5,6,11-triaza-
chrysen-12-one;
2,3-Dimethoxy-8,9-methylenedioxy-11-[2-(piperidin-1-yl)ethyl]-11H-5,6,11-triaza-
chrysen-12-one;
8,9-Dimethoxy-2,3-methylenedioxy-5-[2-(N,N-dimethylamino)ethyl]-5 H-
15  dibenzo[c,h]1,6-naphthyridin-6-one;
8,9-Dimethoxy-2,3-methylenedioxy-5-[2-(N,N-dimethylamino)-1-methylethyl]-5H-
dibenzo[c,A]1,6-naphthyridin-6-one;
8.9-Dimethoxy-2,3-methylenedioxy-5-[2-(pyrrolidin-1-yl)ethyl]-5 H-dibenzo|c,k]1,6-
naphthyridin-6-one;
20 8,9-Dimethoxy-2,3-methylenedioxy-5-[2-(4-methylpiperazin-1-yl)ethyl]-5 H-
dibenzo[c,h]1,6-naphthyridin-6-one;
8,9-Dimethoxy-2,3-methylenedioxy-5-[3-(N,N-dimethylamino)propyl]-5 H-
dibenzo[c,h]1,6-naphthyridin-6-one);
8.9-Dimethoxy-2,3-methylenedioxy-5-(2-tetrahydofuranyl)methyl-5H-dibenzo[c,/4]1,6-
25  naphthyridin-6-one;
8,9-Dimethoxy-2,3-methylenedioxy-5-[2-(hydroxy)ethyl]-5 H-dibenzo[¢,k]1,6-
naphthyridin-6-one;
8,9-Dimethoxy-2,3-methylenedioxy-5-[2-(2-hydroxyethoxy)ethyl]-5H-dibenzo[c,k]1,6-
naphthyridin-6-one;
30 8,9-Dimethoxy-2,3-methylenedioxy-5-[2-N,N-dimethylamino-1-(hydroxymethyl)ethyl]-
5H-dibenzo[c,h]1,6-naphthyridin-6-one;
8,9-Dimethoxy-2,3-methylenedioxy-5-[2,3-dihydroxy)propyl]-5H-dibenzo[c,h]1,6-
naphthyridin-6-one;
8.,9-Dimethoxy-2,3-methylenedioxy-5-[2-(N,N-dimethylamino)ethyl]-5,6-dihydro-
35 dibenzo[c,A]1,6-naphthyridine;
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Docet axel 20 |1V/ QDx3 17 days 1.6x Conmpound 5 4 |V/QDx3 for 2 cycles 25
days 1.8x HCT-116 Conpound 5 6 |IV/ QQDx3 for 2 cycles 28 days 1.9x Conpound
5 8 I V/ QO®20focnss24cycl es 32 days 2.0x Conmpound 2 1.7 PUT@3Bx8/0bmes 2
cycles 28 days 1.9x WO 2010/ 088544PCT/ US2010/ 022625 All of the conpound 2

dosages were 8®IDinkthory-aBafcthfsiedioxnG-2ANN-TBXERIhBOHY-mbkyBMyl]-96S Of
520% exc f the hi gh dosages in the HCT-15 and NCI-H292 in which there
was a mgﬁ&aﬁ?}'@%“d‘ﬁ&%ﬁ]]gﬁf‘aﬂ%éﬂﬁﬁ 25.7 and 20.9% respectively.
8,9-Dimethoxy-2,3-methylenedioxy-5-[2-(N,N-diethylamino)ethyl]-5 H-dibenzo[ c,h]1,6-
naphthyridin-6-one;
5 2,3-dimethoxy-8,9-methylenedioxy-11-[2-(4-methylpiperazin-1-yl)ethyl]-11H-5,6,11-
triazachrysen-12-one;
8,9-dimethoxy-2,3-methylenedioxy-5-(2-piperidinoethyl)-5 H-dibenzo[c,k]1,6-
naphthyridin-6-one;
8,9-dimethoxy-2,3-methylenedioxy-5-[2-(4-benzylpiperazin-1-yl)ethyl]-5 H-
10 dibenzo[c,k]1,6-naphthyridin-6-one;
8,9-dimethoxy-2,3-methylenedioxy-5-formylmethyl-5H-dibenzo[c,4]1,6-naphthyridin-6-
one; or
8,9-dimethoxy-2,3-methylenedioxy-5-[2-(N-methylamino)ethyl]-5 H-dibenzo[c,4]1,6-
naphthyridin-6-one;

15 or a pharmaceutically acceptable salt or prodrug thereof.
13. The use of any one of claims 1-12 wherein the cancer is colon cancer.
14.  The use of any one of claims 1-12 wherein the cancer is multiple myeloma.

15. The use of claim 1, 13, or 14 wherein the compound is 8,9-dimethoxy-2,3-
methylenedioxy-5-[2-(N-methylamino)ethyl]-5H-dibenzo[c,/] 1 ,6-naphthyridin-6-one; or a

pharmaceutically acceptable salt or prodrug thereof.

16. The use of claim 1, 13, or 14 wherein the compound is 8,9-dimethoxy-2,3-
methylenedioxy-5-[2-(N-methylamino)ethyl]-5 H-dibenzo[c,k] 1 ,6-naphthyridin-6-one.

17. The use of claim 1, 13, or 14 wherein the compound is a citrate salt of 8,9-dimethoxy-

2,3-methylenedioxy-5-[2-(N-methylamino)ethyl]-5 H-dibenzo[c,#]1,6-naphthyridin-6-one.
18. A compound of formula I or a pharmaceutically acceptable salt or prodrug thereof as

described in any one of claims 1-12 and 15-17 for use in the prophylactic or therapeutic

treatment of colon cancer or multiple myeloma.
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5 Al'l publications, patents, and patent docunents are incorporated by
reference herein, as though individually incorporated by reference. The
i nvent i orwwbasiosesi4descri bed with reference to vari ous ®epeEaisteio/ozasds
preferred enbodi nents and techni ques. However, it should be understood that
nmany variigt i oasphanshcBRLI dofipbbi QRS IoNBY REmFRAS Mildel oy ERIgN tﬁa%uuﬁtuu@ t he
10spirit and, scope of the invention. What is clainmed is: 1. The use of a
conpound ¢Hectivg amgyny of a compoungjegfosmpla A and B are i ndependently N or CH, W
is Nor CH R3 and R4 are each independently H, (G -0C6)alkyl, or
substituted (G -C6)al kyl, or R3 and R4 together are =0, =S, =NH or Y
and Z are independently hydroxy, (Cl-Gp substituted (C -C6)al koxy,
(Cl- ©6)al kanoyl oxy, substituted (Cwib6 Hoxy, -0-P(=0)(0H)2, or
-0-C(=0)NRcltd; or Y and Z toge i ng’ carbon atons to which
they are attached form an Hdh from5 to 7 ring atons;
RlLis a-(G-0C6)al kyl substitjuted with nore sol ubilizing groups Rz;
R2 is (G -C6)al kyl or substituted(C -NB)alkyl; and Rc and Rd are each
i ndependently (Cl-C6) al ky¥ or Bubsp{tut8d (Cl-C6) al kyl; or Re and Rci
together with the nitrogen to whicl tfiey are attach forma
N -{(Cl-Co6)al kyl } pi perazi no, pyrrolidino, or piperidino ring, which ring
can optionally be substituted with one or nore aryl, heteroaryl, or
het er ocyclhe' .or a pharmaceutically acceptable salt or prodrug thereof; for

CLCIN ! . . .
the manufacture of a medicanent for treati ng colon cancer or nultiple
myel oma in a Aend® are ddepehdendseN &fCIg] ai m 1 wherein Ais CH 3. The use of
any one of clg}' 1-2 wherein Bis CH 4. The use of any of clainms 1-3
wherein Y is - or 2010/ 088544PCT/ US2010/ 022625 5. The use of any of
claims 1-4 WhRY @idR/rd SackidAd@pendbntly TNECULES)alkK1, 3PSubShtueh 8¢ 08,)diked, Wherain Rl
is a (Cl-C6)al kyl substituted with one or nore NRaRb groups. 7. The use of
any of cRafsgthease FHetoi AR AW&2R4 together are =0 8. The use of any of
claims 1-7 whetgh 7 JW indefehliently hydrbgy, Y6 LCHhIkG 2 biBsthutli € REDalkhey, f@TPOUNd 'S
11, 12- di hydr o- 2, 3-di net hoxy- 8; 9=

s)alkanoyloxy, substituted (C;-Ce) alkanoyloxy, -O-P(=0)(OH),, or —O-C(=0)NR.Rg; or Y

and 7 together with the ring carbon atoms to which they are attached form an alkylenedioxy ring

with from 5 to 7 ring atoms;

Ry is a -(Cy-Ce)alkyl substituted with one or more solubilizing groups Ry;

R; is (C;-Cg)alkyl or substituted (C;-Cg)alkyl; and

R¢ and Ry are each independently (C;-Cg) alkyl or substituted (C;-Cg) alkyl; or R and Ryq
together with the nitrogen to which they are attached form a N’-{(C,-Ce)alkyl} piperazino,
pyrrolidino, or piperidino ring, which ring can optionally be substituted with one or more aryl,
heteroaryl, or heterocycle;

or a pharmaceutically acceptable salt or prodrug thereof; and

a pharmaceutically acceptable excipient.

20.  The pharmaceutical composition of claim 19 wherein the compound of formula I is 8,9-
dimethoxy-2,3-methylenedioxy-5-[2-(N,N-dimethylamino)ethyl]-5 H-dibenzo[ c,/] 1,6-
naphthyridin-6-one; 8,9-dimethoxy-2,3-methylenedioxy-5-[2-(N,N-diethylamino)ethyl]-5H-
dibenzo[c,A]1,6-naphthyridin-6-one; or 8,9-dimethoxy-2,3-methylenedioxy-5-[2-(N-
methylamino)ethyl]-5H-dibenzo[c,/]1,6-naphthyridin-6-one; or a pharmaceutically acceptable

salt or prodrug thereof.
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met hyl enedi oxy-11- {2- (dinethylam no)ethyl} -5,6, 11

-triazachrysen-12-one, ora pharmaceutically acceptable salt or prodrug

t hereof WO.20fmssuuge of claim 1l wherein the conpound of pCoruszéia/ob262s a
compound of formula VIIl: R3 R4VIII, or a pharnaceutically acceptable salt
or prodrag. thehegHarmackdtical npéSi@ioR bf sy biclihRNei N Wiie:icmarMesds @bloh or mul a
| is 8,9-di nethoxy-2, 3-

met hyl en&#i°6%xy- 5-[ 2- (N, N- di met hyl ani no) et hy1] - 5H-di benzo[ ¢, | ] 1, 6- napht hyri d
i n-6-one; 8,9-

di met hox%- 2, 3-met hyl enedi oxy-5-[ 2- (N, N-di et hyl am no) et hyl] -51/-di benzo [c
,h] 1,6- %.aph"{hwphamlmgm@h@,mp@pition of any one of claims 19-20 wherein the cancer is

8, 9- di met éﬁ‘ g’lbug?t hyl enedi oxy-5-[ 2- (N- net hyl am no) et hyl ] -5Hdi benzo

[ c, h] 1, 6- napht %‘I I'n-6-one; or a pharmaceutically acceptable salt- or
prodrug thereof. WD 2010/ 088544PCT/ US2010/ 022625 12. The use of claim1

wherein ec und of .fornula.l is: 11, -di,hydro -2 3.

G et hosty- 8. SP PR Bk Rihm pBiny gpef sigFis P A0 RIA e st non-

t r i azachsyslecelllidn®e@cdriENSCRCR meDino®ba N OXY-HB99 1uigtchiydet Re 1 &er 1299 lung

[ (2-diet h%arﬁ(go})@e%%—rll H—ag , 6, ]b(xl -tria 7.a - 5chrysen-12-one;

2, 3- Di nefHERy CBoge SRBHT0 AP O TSHFARET hy | ani no) - 1- met hyl et hy1] - 1
1H5 ,6 ,11- triaza-chrysen-12-one;

2, 3- Di net hoxy- 8, 9- net hyl enedi oxy- 11- ( 2-t et r ahydof uranyOret hy1-11H 5, 6, 11-
t ri azachesenlherhgppacedtiral compopigipn ploany-oge of ey P2A ediersiaythg gompound is

[ 2- (pyrr@loLdi z 1 b S - Ge hb- L - AT 2,3

L ot oy e Lo rhdth o RO s A1, 6

[ 2- (pi pepambithyridinggyendy pi 3 phamea@utcally acqepablashlt grgmedra@ thereef.

8, 9- Di net hoxy- 2, 3- met hyl enedi oxy-5-[2- (N, N-di net hyl am no) et hyl] - 5H

15di benzo[ ¢, ML, 6- napht hyri di n- 6- one;

8, 9- D ne2hoxy Tk, hamedchyticehadipoxiyiebef a2y (ohk OF daimetl By2B avhiered) thd corapdupt &t hy 1] - 5H

di benzo[ g oh). 1, 6-n t hyri di n- 6- : . .

5. o D1 et ROy RaTTR Ao Sy 15 s PP et H- SRR 4. di benzo [

, h] 1, 6- naphytykildinr6-ohen- 6- one;

208, 9- Di et hoxy- 2, 3- net hyl enedi oxy- 5-[ 2- (4- et hyl pi perazi n- 1-yeet hyl] - 5H

di benzo[ c, ML, 6- napht hyri di n- 6- one;

8, 9- Di MEDHIOXYTIRo phraf Bl BN@HpRHorbaryme B MaihisBLINA A e feb MBI benzof
c, h] 1, 6- napht hyri di n- 6- one) ; ) )

8, 9- Di mefifigieyalp ol frdimaphaxyeel-BirlyEn¢diotyet-a@Y awthyleargqetbyhy 4= 5H di benzo[ c, /
]11,6- 25 h Gidae -6~

8, 9- Di ne?%g‘%f%’?]%%{”‘ﬁ9f*§“@8i°8§-y-5- [ 2- (hydr oxy) et hy1] - 5H- di benzo [c , 17]

1, 6- napht hyri di n- 6-one;

8, 9- Di nethoxy- - i -5-[ 2- (2- hydr oxyet hoxy) et hyl] - 5H di benzo [c
h] 1,6- %r}ap ht ﬁ?ﬁsgﬁy%‘h%gg& Se etk

308, 9- Di net hoxy- 2, 3- net hyl enedi oxy-5-[ 2- N, N-di net hyl am no- 1- (hydr oxynet hype
thyl] - 5H-di benzo [c , h] 1, 6-napht hyri di n-6-one;

8, 9- Di net hoxy- 2, 3- met hyl enedi oxy- 5-[ 2, 3+di hyg
1, 6- napht hyri di n- 6- one; w

propyl] - 5H di benzo [c , h]

8, 9- Di et hoxy- 2, 3- net hyl enegdi oxy,; 5- [ t hyl am no) et hy1] - 5, 6-di hydro
- 35di benzo [c , h] 1, 6-napht ﬁ(d“ e o
=
z B

wherein:
A and B are independently N or CH;
WisN or CH;
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8, 9- D net hoxy- 2, 3- net hyl enedi oxy-5-[ 2- (N, N-di net hyl am no) - 1- net hyl et hy1] - 5,
6- di hydrweodotwensgsafic, h] 1, 6- napht hyri di ne; PCT/US2010/022625

8, 9- Di et hoxy- 2, 3- met hyl enedi oxy-5-[2- (N, N-di et hyl am no) et hy1] - 5H di benzo[ c
ML, 6- napht hg hlqi He ; t 1

2- (4- et hyl p| E)er algltl n %&ﬁ 1nc§gc%lﬁeﬁjdynﬁ 1( ?ﬁﬂé’aﬁwg fﬂ?db?ﬁr{t:u%g L??glg%l ?LrZRSOar?g

, 9- di meRaipegther age n@tf&l@ﬁ%@ﬁﬂ%}{ﬁ (2- pi peri di noet hyl ) -5H di benzo[ c, ML, 6-

f
8
napht hyri di n . -
8- i et hoy T2T875ass indenendeniy budigxy (€ Coalkosy, substtuted (Cr-foalkory, (P o
10di benzﬂslalmomxyawbsmted @€ RCH-ablargyloxy, -O- P(~O)(OH)2, or —O-C(=O)NR.Rg; or Y

8, 9-

1’ 6- ﬁ;gﬁ { 9% ¥%ﬁ%th%%vr;rrﬁlt1 H%é rleng %grlbgr)l( XtorSns tté) ; H%L I[’H%:y a elattgé_llfeg fcpr?nnaznoallly(fénelhoxy ring

8, 9-di WEI\&h‘Kh)f;O{IQSB}TTﬁﬁg‘Igtbmstedl oxy-542- (N-met hyl am no) et hy1l] - 5H di benzo[ ¢, ML,

6- napht hyr| d a .phar naceuti cal | cceptable salt or prodrug
t her eof . E(glecﬁggléﬁﬁk}bsaﬁ}éadowt ?%i%énoie%’é“ ESAUBSRE cancer is col on
cancer. 14 Thglsq@gc@m]@wsgmt@éd(@l@6 J‘./l -ahd wher el n the cancer is

mul tiple nyelgma., 15. The use of claim 4 wherejin the corEound
is 8,9-dinet hBX?l R e each independently (C,-Cy) alkyl or substltuted (C1-Cy) alkyl; or R and

et hyl enedieoiyofatehtoiet VA o) &Pl bengel ey Bipaphy v di n-6

one, or a pharnaceutically acceptable salt or pro théréof. 16. The use
of cl ai mpyrrolidano, g piperidigpating, whic élng@mpmmdallysbessulgﬁtmtﬁwﬁbmye-cz ngore aryl,

met hyl engdi 1947, hyl am no) et hy1] - 5Hdi benzor c, h11, 6- napht hyri di n- 6-
one. 17. Tﬁé%’use g%%fgg%m 1, 13, or 14 wherein the corrpound is acitrate

salt of ora pharmaceutlcally acceptable salt or prodrug thereof

8, 9-d h hy 1 b h] 1,
6- naplh'[rﬁggr ?})1(09/ il %cnuere X%ai’glg&kg%xé’ 06@??&“3 no éng{éa%%&ﬁ%qgﬁ%zoégl y]

accept abkancs@atdnalodang adtcug:tdl hﬁfc@@fzerﬁﬁ:aldﬁﬁ&[‘,ldBBﬂ:aMmal&I@ym(hﬁﬁarmﬁalC| ains 1-12
and 15-17 for use in the prophylactic or therapeutic treatnent of colon
cancer or nultiple nyeloma. WD 2010/ 088544PCT/ US2010/ 022625 19. A

phar maceogi caThc@epeslhin Pnwh&tintAR dH.eat ment of cancer conprising a
t herapeutically effective amount of a compound of forrmula I: wherein: A

and B are independently Nor CH Wis Nor CH R3 and R4 are each
'nde‘pend§9‘t|YTfféus@g?arg’Gc)Iéloﬂfllatmscﬁ’7 SURRddih whieey( O - C6) al kyl , or R3 and R4

together are =0, = Y and Z are |ndependently hydr oxy,
(G - Co) al koxy, substltuted (CI CG)aI koxy, (C1- C6)al kanoyl oxy, substituted

(C1-Co) bkan@(é ¥)fan OfPau_?M.%g Hergi;?Y% 8@1:10) NlteRd; or Y and Z together
I C

with the ring c are éttached form an al kyl enedi oxy
ring vmthfrom5to7r|ng at ons; Rllsa -(Ca-C6)al kyl substituted with

one or e solubilizin rou C6) al kyl or substituted
(Ci - C8) g?Lyl n‘éf‘e"%a“y‘%é %P%re‘élzc‘ﬁéc%‘ependently (Cl-06) al kyl or
substituted (Cl C6) aI kyI or Re and Rd together with the nitrogen to whi ch

t hey are ttached f [ -{(C -C6)al kyl .} pi perazj no, . pyrr i no,

pi peri di Ao ri W USGA %‘ﬁ’ |E"§“%éﬁ13bl%?r8‘|‘? 1152 el -S gyl %“Gftéﬂte&/l PR oBRer or nor e
aryl, heh@f@ﬁR;Rb,grdes het er ocycl e; or a pharnaceutically acceptable salt or
pr odr ug thereof;

33. The use of any of claims 27-32 wherein Rz and R4 together are =0
34.  The use of any of claims 27-33 wherein W is CH.
35. The use of claim 27 wherein the compound is 11,12-dihydro-2,3-dimethoxy-8,9-

methylenedioxy-11-{2-(dimethylamino)ethyl}-5,6,11-triazachrysen-12-one, or a

pharmaceutically acceptable salt or prodrug thereof.

66



a pharmaceutically acceptabl e excipient. 20.The pharnmaceutical conposition
of claim19 wherein the conpound of fornmula | is 8, 9-

di met hoxyw®,28tnmms3¥¢| enedi oxy- 5-[ 2- (N, N- di net hyl am no) et irgTjrs3¢0@deisenzo
[c,h] 1,6- naphthyridin-6-one;

8, 9- di net3soxyTHe GeELAMN ENEHEBKhOcdmgoth M gt Yisatonrpd@idn HmbkdNBENZO[ C,
ML, 6- napht hyri di n- 6- one; or

8, 9- di nmet hoxy- 2, 3- met hyl enedi oxy- 5-[ 2- ( Nmet hyl am no) et hyl] - 5H di benzo[c, h] 1
, 6-napht hyridi n-6-one; or a pharnaceutically acceptable salt or prodrug

t hereof. WD 2010/ 088544PCT/ US2010/ 022062 232 AMe pharnmaceuti cal
conposition of any one of clains 19! the cancer is colon cancer.
22. The pharmaceuti cal céwpQsd ' oA e-s0f ycl ai ms 19-20 wherein the
cancer is multiple nyel oma. maceut i cal conposition of any one
of clainms 19-20 wherein the ¢ is Ron-small cell |lung cancer (NSCLO),
mel anoma, NCl-H292 | ung cancet ™ Fensts camger, H1299 |ung cancer, col orect al
cancer, cervical cancer, or bredst £agcer. 24. Th armaceut i cal
conposition of any one of clains 153-2 ' wherein theegﬁnpound IS

8, 9- di net hoxy- 2, 3- net hyl enedi oxy-5-[ 2- (N- net hyl am no) et hyl] - 5H di benzo [e

, h] 1, 6- napht h?\;ri di.n-6-one; or a pharmaceutically acceptable salt or
prodrug PhPugpaceuseally preepighls sptheraripdrag thershposi ti on of any one of cl ai ns
19-23 wherein the conpound is

8, 9- di met hoxy- 2, 3- net hyl enedi oxy-5-[ 2- (N-net hyl ami no) et hy1] - 5H-di benzo [c
,h11, 6- Aapht FYsisgichclaimpkwhersig themgompennd offermuls big8. %cdimptheky-28n any one of
clainms 195 j i [ I e )

5, o- i ot Ko O e e b P Bl oy i iones 825 o, 1y 1
, 6- napht Hipdtlixp=-263-madylen&ifoxyThE- N -ddthdarsmmpthytles Fflibborobak]d,of - wherein: A

and B are,_| £ X i s.N or . .CH an 4 .are. e

" ndepend e RHFRFAEER s Bibe Sl X e e S s N B R B R Mg o

t oget her dibewrokOh]1 6Saphthitidin-6=Ne;R# ;a pharmacewticalythcZepaabie daltde pedelerthdryothydr oxy,
(G -Co6)al koxy, substituted (G -C6)al koxy, (Cl- C6)al kanoyl oxy, substituted
(C1-C6) al kanoyl oxy, -0-P(=0)(0OH)2, or -0-C(=0)NReRd; or Y and Z together
wi t h t he3s.i ngTieausbonclaindZBwhéeintiheCddnipbend rfemalld Bighed form an al kyl enedi oxy
ring wwth fromb to 7 ring atons; Rl is a -(Cl-C6)al kyl substituted with
one or nore sbl-thiRySPrRe-Grsthesy-fd-methylpredicsy-1ddy Admethylamiag)ebyll o dd

(G -Co) atrléiéohra%&ﬂlz-one E)yRc and Rd are each independently (Cl-C6) al kyl or
substituted (Cl-C6) alkyl; or Rc and Rd together with the nitrogen to which
they are att a%ﬁ@!mﬁ@Pw-é%me—tl@(l@m@Gy-éﬂ{@I-f}l?ihﬂéma@i)ml]-blﬂ-ﬁéllildi’lm; or

pi per i di p@vEhNG.onehi ch ring can optionally be substituted with one or nore
aryl, heteroaryl, or heterocycle; or a pharmaceutically acceptable salt or
prodrug t her ebp-Difgthox8 9mesthyflerctioxe- 1 61 (2adimediy eeniren! -thethylethgl |11 et 6, hig
non-smal | s cel %eﬂﬂ%-o ancer, melanoma, |ung cancer, renal cancer, colorectal
cancer, cervic cancer, or breast cancer in a manmal. 28. The use of

cl ai m 27 wherZBDikethexych9-n2Ghyldiedionse | 01 -tetralydongardi)nettai-18/3%6, 28 wherein B
is CH 30. TE{e usgziof any of clains 27-29 wherein Y is -OCH3. 31. The use
of any of™EIAPRE27°%0 wherein Z is 0C113. 32. The use of any of clains
27- 310 wher ei 2, RDiinsthaxy- &0kt deiiox $-up$3 | 88inVW-{1etsime] 104-5801 &riddza Rb
groups. 33. The use o}é any o}faé cl ai%s%?g%g&\/\here%%%ﬁand R4 together are
=0 34. 9HEOdE B any of clains 27-33 wherein Wis CH  35. The use of
claim 27 V\herggjp)iltngﬁo %gﬁq,' 11 1214} - 2 Rl gt he 3695

met hyl enedi oxy- 11- {Zg}?giprret h;lﬁng(riﬁ%%yo)jrgt{%yl E!-#%l,glgﬁ?tﬁliﬁrgiz}g?ﬁygg%alz- one, or
a phar meglelitendatang; accept abl e salt or prodrug thereof WD

2010/ 088544PC 6 Paa0h 0402 28 hylenedioxy-5-[2-(N,N-dimethylamino)ethyl]-5 -
15  dibenzo[c,k]1,6-naphthyridin-6-one;
8.9-Dimethoxy-2,3-methylenedioxy-5-[2-(N,N-dimethylamino)-1-methylethyl]-5 H-
dibenzo[c,h]1,6-naphthyridin-6-one;
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36. The use of claim27 wherein the conmpound of formula | is a conpound of
formula VI1I: VIIlI, or a pharmaceutically acceptable salt or prodrug

t her eof . wB2o10lisessuse of claim 27 wherein the conpound eCTfuseemloa26ks i s

8, 9- di net hoxy- 2, 3-

net hyl enedl OXS%ﬁteéﬂﬁxNng -fethiicheid g o-pLpybidii diRe@ng olrLdiBidzof- A aRht hyri di

n- 6- one,
di met hoxﬁla@‘@rlﬂé‘i AYPEnedi oxy- 5- [ 2- (N, N-di et hyl ami no) et hy1] - 5H di benzo

[c,h]1,6- napls@hyﬁﬂe%& 6, 30R6thy 1Rk
8, 9-di rret hoxy- 1 th§| enedi %xyed%%g G\I-(#entlﬁh)flglﬁfr%lﬁlet%)et yl]55I-%| benzo[c,1]1,

6- napht h)ﬂﬂ'—?ea?q{Célleﬁ'@Ph lélnpﬁWMCeutl cal ly acceptable salt or prodrug

11155 nydr 023y Ry 20 AL e N G AR Vel o o) et hy 1 -
5,6, 11- @hemeh}l}ﬁsmh@mdmé ¢i€);; 2,3 - Di met hoxy- 8, 9- net hyl enedi oxy- 11-

[ (2-diethyl anE @%lp}?m{)l % Ks/lblie'ihoxygg Zat trahyg((): {a¥1§l?rgétl1i}%:§}9-gfbenzo[c,h]1,%’- 3

- D net hoxy- 8
[ (2-di rremhpﬁtka}mdneé-oﬁe rret hyI et hyl] -11H5, 6, 11- triaza-chrysen-12-one;

2,3 -Di net hox Iene 0X 2-t et rahydof ur anyl 1-11H-5, 6, 11-
triazachrys eng’fg)l g‘l% ,3-met yle e>(lhoxy-5( -[2-(hy roxy)g’tﬂyl]-SH-digen)zo[c Iy

102, 30Di rﬂi&;ﬁlﬂl@ﬁdnﬁﬁ.anaet hyl enedi oxy- 11-[ 2- (pyrrolidi n-1-ypet hyl1l-11H5, 6, 11-
triaza- chrysen 12-0

2, 3- Di met hoxy88; @H}?ﬁloﬁxrlzéﬂaﬁhﬂﬁ@edm{%&((érfpéwmthpxy)eﬁpé]tHg’rki]benm{is Blg-11-tri

azachr yS%QphJel%erlﬂﬁé -one;
8, 9- Di et hoxy- 2, 3- net hyl enedi oxy-5-[ 2- (N, N- di net hyl ami no) et hy1] - 5H

15di benzo[ ¢, 1§-%- Ibnwﬁmr Aypringthyle®dipag:5-[2-N,N-dimethylamino-1- (hydroxymethyl)ethyll

89D|rret5ppy pt}’u oxYy-5-[ 2- (N, N-di met hyl am no) - 1- et hyl et hyl ]
- 5Hdi benzo en%?L? hg?& 2 hﬁﬂ’%{ra%ndé(ﬁn(i one; WD 2010/ 088544PCT/ US2010/ 022625

8, 9- Db net hoxy8,2 mmw‘émhyﬂéﬁadhyimedﬁm&-z- [epydihalrodiprofylj-pEtdibehto[ B 1cH-benzo [ c

h] 1, 6- ﬁﬁm di n- 6- one;
, 9- Di mef’ ox @}’%é ?hyl enedi oxy- 5-[ 2- (4- et hyl pi perazi n-1-yDet hyl] -5H
dl benzo [e , h}.9;[EmathpRy-DYBrhéthyleedDRe5-[2-(N,N-dimethylamino)ethyl]-5,6-dihydro-

3I8b2n5)|0n?@hgﬁ éqﬁdﬁﬁﬁﬂ%ﬂf&eﬁl gxgng) [ 3- (N, N-di met hyl am no) propyl] 5H

8 9 Di met hoxys Q,Iﬁm@%hyb@nﬁahﬂ&éd@x% [oeinaelhyLRRY)- - AR5, 81 benzo[ c,
- _napht hyri di n-6-0

8 9- I%pnefhr%f%? dee'Blz‘P{ésthM -BbiyEdipe542- (hydr oxy) et hy1] - 5H- di benzo[ ¢, I dl , 6- 10
ht h d X m T X =(1€ amin 1 O

gag Di )r/nrelt hggyﬁgmgﬁﬁ%l{)h}glzgnee P%?(fdlgﬁ (%(ﬁyl\élfio&h 1 mﬁ O>2yt%11] ﬁ{?’ﬂ bf‘gﬁ- %ih%érl zo [e

,h] 1, 6- ngAghridiprG-dies- 6- one;

8 9-Di neth | th th

o o i vy S b eRpiSkisl fr [a A SLARBINAM et Y SBATE MY Pe

158, 9- Di trewzimbxryser2] Bonet hyl enedi oxy-5-[ 2, 3-di hydr oxy) propyl] - 5H di benzo[ c, 12
1 6~ ht h . o .

] Rg!to hox§§ 3%5" ?"P(?ﬂye msivisesdiest S RiPRE oIy AHibB30k BN 4T - 5, 6- di hydr o

di benzo[ aaph}hriinrapdet hyri di ne;

8, 9- Di net hoxy t hy| ene xy 5- [Zfé]N N-di et hyl am no) - 1- net hyl et hy1] -5,
6- 20di hydr o- %5‘&%%‘”‘[&23 ‘{w cdiphi-Hirf4-Brngepiperazin-1-ylethyl]-5 H-

dibenzo[c,A]1,6-naphthyridin-6-one;
8,9-dimethoxy-2,3-methylenedioxy-5-formylmethyl-5 H-dibenzo[c,/4] 1,6-naphthyridin-6-
30 one;or
8,9-dimethoxy-2,3-methylenedioxy-5-[2-(N-methylamino)ethyl]-5 H-dibenzo[c,k]1,6-
naphthyridin-6-one; '

or a pharmaceutically acceptable salt or prodrug thereof.
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8, 9- Di net hoxy- 2, 3- met hyl enedi oxy-5-[2- (N, N-di et hyl am no) et hy1] - 5H di benzo[ c

, ML, 6- napht hyri di n- 6- one;

2, 3- di retwoxytods®s4aet hyl enedi oxy- 11-[ 2- (4- met hyl pi per azipaTArsydeobsky - 11H- 5,

6, 11- triazachrysen-12-one;

258, 9- di Bt hoXie dse 31 BRE 414I08 BRALLIN 3D heteiR RGRh NARH AN cathdlk BEReo [e , hl

1, 6- napht hyri di n- 6- one;

8, 9- di nefislsgma, langeanesy] el eptgers- [ 2- (4- benzyl pi per azi n-1-yl ) et hyl ] - 5H

di benzo[ c, ML, 6- napht hyri di n- 6- one;

8, 9- di net hoxy- 2, 3- net hyl enedi oxy- 5-f ornyl net hy1l-51- J-di benzo

[ c, h] 1, 64AaphTheuse df myconedDoladms 2738 wherein the cancer is colorectal cancer, cervical

8, 9-di matceli]n%)e(%- 2br3- gEt hyl enedi oxy-542- ( N- met hyl am no) et hyl] - 5H di benzo [e

 h] 1, 6- “HaphthyriurfW8: one; or a pharnaceutical |y acceptable salt or

prodrug thereof. WD 2010/088544PCT/ US2010/ 022625 39. The use of any one

of cl ai rrg 27-%& wherein the cancer is non-small _cell lung cancer, nel anong,

| ung canélr, bheysgQbflaioygt P, or 48 gvhereinsth sempgund is 8.3 ENcthoxy 2 s  27- 38

wher ei n hﬁmyreaaﬁ@iy-5fz-gwn@&@%ﬁh?eﬁs)ﬁsmiséfzwcgﬁi,6%%&{%%&@@6&6;%@§t cancer.
, 39, or IS

41. The use of claim?2 , 0 wherein the conpoun
8, 9- di mePhaswppceptically acceptable salt or prodrug thereof.

met hyl enedi oxy- 5-[ 2- ( N- met hyl am no) et hy1] - 5H di benzok, ML, 6- napht hyri di n- 6- 0
ne; or a pharmaceutically acceptable salt or prodrug thereof. 42. The use
of cl ai m*27, Big usepf dainwkibB8;ar 40 vdrercomtbo oordpdund & 9-dinmthidxpy3-2, 3-

met hyl enedj - - L N Re 1: t ~oH- di 0 .

/11, 6- ng{gh@ﬁéﬁﬁ%ﬁng @5 ﬁWywlgﬁ%fgy@ég—%Een(%?%&i]ﬂé??ghgl@fndbnf&ﬁﬁe'vvher ein the
conpound is a citrate salt of 8, 9-dinethoxy-

2, 3- net hyl enedi oxy- 542- ( t hyl ami no) et hy1] - 5H: di benzo| c, 6- napht hyri di
ARAR DL 3 T o SR B B RSt
or prodr 0g-hétkyleetioas-sdeSimasdam oy OS1E-dWenf] @k 1H-rphBPrid@nd-oht:- 43 for
use in the prophylactic or therapeutic treatnment of non-small cell |ung
cancer, nelanoma, lung cancer, renal cancer, colorectal cancer, cervical

cancer, @4 brgashp&@d®e¥formulal or a pharmaceutically acceptable salt or prodrug thereof as
described in any one of claims 27-38 and 41-43 for use in the prophylactic or therapeutic
treatment of non-small cell lung cancer, melanoma, lung cancer, renal cancer, colorectal cancer,

cervical cancer, or breast cancer.
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