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WD 2006/ 066923 PCT/ EP2005/ 013886 | NDOLE DERI VATI VES
W TH ANTI TUMOR ACTIVITY The present invention rel ates
wWo eoosoegezinds with antitunor activity and PCT/EP2005/013886
pharmaceuti cal conpositions thereof. Mre precisely,
the invention relates to 3H benzo[ e] i ndol -4, 5-di one

INBOYE IR R Al RTIT ORI pY N and

afgogetesStS—t1T ngll 1 et rceraction
bet ween 5 transcription factor HIF la and its
coactivator p300 thereby preventing the production of

ety IO Bt B ey o

pﬁhySI ‘%}?Lﬁ?&tl ong[.])dgﬂﬁﬂﬁs lﬂﬁfé’ref) er P@lsegf Qﬁgﬁﬁ@énﬂfn"& relates to

ogi ca physi opat i’ogenesr s

3PUBREL ?[:%E[)md ?4"ﬁcd?®2%':%r@raﬁvle§w%¥§ﬁlle' nof h ounteracting tumor

regu gene, anong anen
g0 o B T R P R e
tﬂaﬂsxﬁgﬁoﬁ%ct& kL ga\%.g odc@RAL gpéo tﬁ'&ﬁﬁ:ﬂf@é@ﬁ&ﬁmg the

expression o IS nal

g&@uéﬁ@m 8F rv'a@ulra@ ﬁrﬁrdtﬂéhaﬁl &1%&8&@@%&&«%@% e

actor-1), whi 15 binds to a recognition sité in

the W&@K@RG@NI@@FWH‘E@IN’@@:N gEON A great number

of experinental data show that HF-1 is a gl obal

r eguiafsehilff PRMaes)id10MRIS G vethaFhctdiatplays ey @dle in the
activity of HHF-1 pronotes survival, proI I feration,

E&Yé’s%b?%f Sf@bgﬁia@ta'nﬁaﬁhy‘%ﬁ‘ol?% gl alﬁgibgéneilﬂ)A himber of

as been thérefore suggest’ed erapeutlca

SddlAnegh s aré aeuslved 1ﬁrth8(}egiﬂﬁtﬂoﬁf’kbf0tﬂel VEGK gohE; dmong which a
activity could increase the survival of cancer

fﬁﬁamﬁehﬁal 1028 -is layddi sy ahdeisnedsEierC 0nEish, ag dm bved by the
F-la and H F-1(3 sub-units, which dinerize and bind

r&@el@MehhbﬁM@B 1hh@Eb}BLh&R'N§ thoreld 0ndd) in The and in vitro hypoxia

expression of the H F-1a subunit is strictly regul ated

devidithend.i Thee imereges 25 thoneepiessionornf( AJEGEr anBINA is mainly

processes of ubiquitination and proteasone

medinasbby ohe trBetApEdn Hicton #IH- b dhpponia-Mducisletfactort b), which

H F- | a. Such CONFI RVATI ON COPY V\D 2006/ 066923

biadé tP3Q050 1ifi®BGite in the promoter region of the VEGF gene.

A great number of experimental data show that HIF-1 is a global
regulator of oxygen homeostasis and that an impaired activity of HIF-1
promotes survival, proliferation, invasion and metastatization of tumoral cells
(1). It has been therefore suggested that therapeutical strategies focusing on
the inhibition of HIF-1 activity could increase the survival of cancer patients
(2).

HIF-1 is a heterodimer consisting of HIF-la and HIF-1p sub-units,
which dimerize and bind to DNA through the bHLH-PAS domain (3). The
expression of the HIF-lo subunit is strictly regulated by the tissue oxygen
concentration (4) through processes of ubiquitination and proteasome

degradation, mediated by the binding of VHL protein to HIF-lo. Such

CONFIRMATION COPY
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2 interaction only takes place when H F-1a has been

hydr oxyl ated at the 402 and 564 proline residues.
W@RopgOes92s the |imting substrate for PCT/EP2005/013886

prolyl-hydroxyl ase which nodifies HF- | a (5). The

expression of H F-la exponentially increases as 02

iGREHEHO B 30 S PO §iel TG To S e hepklefd! at the 402 and
PO RTa Ei i, IRV 5 o5 Gul il Sibsiaty e Tply Torronylase
i SbBR e R The ‘T Prpamnp o FIGIEE biadnchtially increases
o R Fafhion dasiiires Pot s Ahhet Q#‘Qﬂilfﬂ &ﬁiaf'afﬁwm levels.
300/ e opgliaET ok BT AEfospERBn) JSmRIET B aleq wbiect to
b REHEE HAaEMARoh,CobREUE] ok JRERN pyt RSB0 Ty N-terminal
tilep B Gari §F A i8] RedtRfur) o0 HBREELIEL kBimitment of
st dt B Bat? BOHE fd by RRCAU Rkt REEF 5 RED, which
bipgd RELRTVHIP ﬁﬁ? HIRE' @ Vot on domai n® (G TADy

D! ﬂgﬁfglioé a aE@ggtléﬂdt?g%goiﬁ%”@%pﬁgﬁsﬁ% ggl{ese $e6‘ of p300/CBP
chaaHl Alozd ﬁt@gg lfgﬁ/sgﬁﬂgﬁcﬂ}t&%‘&f %?ﬁ“thef' :a}fﬂ(lgt)féflll %tf'tﬁg }?{)Fl domain

aspar adgl ne erm nal vat i1 on

tgnggHbLté thd Hﬁrscﬂ?ﬂ%ﬁ' %%?ésff?léggl?l(}%t f‘@ng&ﬁ‘gm %I?d CBP are

t easone degradation a

Qtadﬂfa‘cérs a1sh Y6 Bl tijzﬁ{sgh %o‘ﬁff ﬁ?r | fl&f £’sc§’ca‘??d &\IF -xB, p53.

between HF-1 a TAD-C a omain o

CBP e heeitiRnuef 430edC B W]lﬁ') H t1a11 ! Dgfltlﬁh%o transcription,

i nteraction betweenp300/CBP and t prote
ah@l $8cdNOWIbLESalRSRs ) haved ;%'vea tige 01 @@r{c%d oc”f the HIF-1/p300

negative regulator of H f a activity (11), hav

ifesQctiReTor Rl S8 th HIgH: HIFCM\@Iteﬁﬂmamwiﬁsaétheatmn domain

transcription of a nunber of genes involved in th
(BLPAUTS baidofo %ngB@@%dCdBFtdéﬁﬁamngﬁeasC@Hl eTﬁe binding of

gl ycol'ytic WD 2006/ 066923 PCT/ EP2005/ 013886

CBP and p300 to HIF-1a is negatively regulated through oxygen-dependent
hydroxylation of asparagine 803 in the C-terminal activation domain by
FIH-1. Thus, hypoxia causes both stabilization to proteasome degradation and
transcriptional activity of HIF-1.

Structural details of the interaction between HIF-lo. TAD-C and the
CH1 domain of p300 or CBP have been elucidated (9, 10). vDetails of the
interaction between p300/CBP and the CITED2 protein (also known as p35°™Y),
which is considered a negative regulator of Hif-la activity (11), have also
been published.

HIF-1 activation induces the transcription of a number of genes

involved in the production of angiogenic factors, glucose carriers, glycolytic
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3 enzynes, survival, mgration and invasion factors,
which are particularly inportant for tunor

wEe@gne®sd on. Aberrant expression of Hi f-la prPCEHEPR20EE3886
observed in nore than 70% humarg tunors and their
net ast ases and was connected with an increase in 5

U B o TR PR il g gty
ir?lﬁ??\t%hlﬁﬁ%rd ot PHERO%at hol ogi es. such as non- smal

cel | ADSAHEY °6?><&)%§?S‘?§§rqf‘ﬁ? Lo BB AT S B T Bye than 70%
g FOHRE g m P A R B S fpresse
vERARARERRn R bl Ryper HlsBL e LA G Ak prectice, aberrant
e&h{e%@ﬁ)tn%? PO il z[slggg]ﬁéi?%a%ﬁ%qp&hﬁﬂﬁ? a?ld mortallty increase

i'Sense |gonuc SeEOrT
ngglg}rlglglcter &r@?g{fl ;!afthﬁlo%n% 9 nﬁ %@ﬁg?é&?ﬁé@%‘% lggl'uﬁgl carcinoma

(%5;)?, P%_h%%&qt%@%ﬁ %EQZQ%%‘% bﬁ?jl\/%%w %t%.?g cesr‘:}ﬁrél cancer
(TR, AL AndlieE, 26inde [R)! [ BN B 3°f Py Ratieer (19)
oFRRRERPASERORLIID S BCLL? kA g‘pﬁfé%ﬂﬁ%r LEafer 1)

(26); C | i : :
e 2Vrret 5 % Dadl sC rqggil?{%? %%me%%%ﬁrghgi bféHQiIEscrlbed in

ﬁ@%@ﬂel ySoxHé’t(ﬁ" ﬂﬁ:ﬁ?ts'uggéét\é& tﬁ@dué%y QP)é'nﬁ‘séﬁ‘égJ%ﬁ onucleotides for

Ibition of Hf l evel s by PX-478 in n

Hiewy 8r hé?&[’rf@é éBﬁﬁﬁaﬁtnfoE‘hh@Q)ﬁHﬁel&NE' phal an N‘ oxi de)
was repor he conpound shows mar ked antitunor al

ef f esahﬁon% Hee ViHarni i 1 sEe AR tippFoéhedct HRR 16f ackivey inhibitors
conmpound has yet to be conpletely 25 clarified (29).

aEhﬂ%;chYougmﬁﬁﬁ%Bt Mechaiisé adive%eph RREaZDBE, FRhBROPIIE-mTOR
aetomi um sp fungi, has recently been reported to

ihRibelors éENE?)f‘aﬂd"MIDKKd(ZlQ ighititdrs TwBidhoactPS® Ghe Tﬂaﬁsductlon of
conmpound acts altering the CHL domain structure of

- shalils  ddiFolWRg2PIaH/19680@3ity CTnIEB2RRS/ SLHEI0 chaperone protein

(25); thioredoxin reductase inhibitors, which act modifying the cell redox state
(26); molecules which destabilize microtubules, such as 2-methoxyestradiol
(27) and epothilones (28).

Recently, both constitutive and hypoxia-induced inhibition of Hif-1a
levels by PX-478 in human tumors transplanted in nude mice (Melphalan
N-oxide) was reported. The compound shows marked antitumoral effects.
However, the mechanism of action of this compound has yet to be completely
clarified (29).

Finally, chaetomin, a dithiodioxopiperazine metabolite of Chaetomium
sp fungi, has recently been reported to interfere with the binding of Hif-1a to
p300. The compound acts altering the CH1 domain structure of p300, thus
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4 preventing its interaction with Hf-1 a. Chaetom n
admnistration to tunor-bearing mce inhibits

whenee@23 nduced transcription in the tunor aneCT/EP20DF/013886
growth (30). STATE OF THE ART 54Khim ya
Get erotS| kl i cheski kh Soedi nenii (1989), 611-14 and

198 10) 1364- ri e H benz[ e] i ndol .. .
DG el ﬁatqrﬁ%v?nch%ﬁﬁ b ERBRTIBA Rdministration  to
hi ol ogi cal activi.t. orte or .the de crlbe
ofafisoRnee Sies Bipis HSREecRdur e sSeHBhoRet tye tumor and
reactl on O{ﬂ apht hoqui nones w th cyclic (3-dicarbonyl
"described in Zhurnal Organi keskoi 10

:‘%@Mﬁﬁhﬁrﬁﬂq&é?kméiiﬁ SR
i‘”;;‘w@ elies %ggbcgﬁ?ki@ Sogdingnii, (4989), 611-14 and (1983),
(]gparﬁ:j&éfﬁ_k enzg%;e]éﬁgg?%%ﬁng irhﬁgglo'nnfg &n tﬁ‘eu chemical
mﬂﬁﬁﬁ8’_%%&321#1831‘%'3?‘3%30%#%35?% 0K, Br SRCAERHEEL Eompounds.
(Tos BGlsINEb G B SphRee gﬁ%@ﬁé[bﬁ%ﬁf FoFaphihoquinones
oA 5405 45310 o BBy TRy R APl ysanikesio
K?lnﬁiiBng?Q@y)SI Qf(fﬁzglél%o-%) NG @ijolfgél%&f %%ﬁ%ltyt Ee reported for the
& dy‘}orﬁgg{nq&? 2- et hyl - 4, 5- di oxo- 4, 5-di hydr o- 3H

enzol e e- | -carboxyl ate, ethyl

8- brogp- %; t |05
i o] f%*“{%?%"”eé@ﬂegﬁﬁo?&ﬂ“%zf 2FthompaRl Sidjoxo-45-
JBREY A3 YAT Aindole 3 dsesbpd in, ey, By, Pl (1559)

3 nng@] 4ol e- | 25 carboxyl ate The conpounds are
h-Qb%rted to inhibit protein tyrosine phosphatase a

(PTPA) 311-Beriz] 8]iR86] eC &- uﬁRﬁﬁthnng?ifchf'abrl%Hz%ﬁhﬁl&{é &ing is
fibronectin substrate. The conmpounds are taught to be

aARhRtdP GARBERRES e1,2hHs96ms RS DehdSinddl& ehhdletd is reported in
response to a reducing agent or reducing enzyme WO
HRPESREEI2D 8251 120030993896 .

3H-benz[e]indole derivatives are prepared in Chemical & Pharm. Bull.
(1983), 31(12), 4401-8.

Archives of Biochemistry and Biophysics 429 (2004) 30-41 discloses
the compounds 1-acetyl-8-bromo-2-methyl-4,5-dioxo-4,5-dihydro-3H-
benzo[e]indole-1-carboxylate, ethyl 8-bromo-2-(bromomethyl-3-methyl-4,5-
dioxo-4,5-dihydro-3H-benzo[e]indole-1-carboxylate and ethyl 8-bromo-3-
methyl-2-(1-piperidinyl)methyl-4,5-dioxo-4,5-dihydro-3H-benzo[e]indole-1-
carboxylate. The compounds are reported to inhibit protein tyrosine
phosphatase o (PTPa) in vitro and cell spreading of fibroblasts on a

fibronectin substrate. The compounds are taught to be able to generate

hydrogen peroxide in cells in response to a reducing agent or reducing enzyme



5 in a manner unregul ated and distributed thoroughout

the cell. The authors conclude that these features
woradoe/06d9e3 conpounds potential ly cytotoxi c and PCHEP106$/§13886

clinical candidates. DI SCLOSURESOF THE | NVENTION 5 |t

has now been found that certain derivatives of

ARG S RERKh dod OB, PGBl b 3l T awtors
C%_oﬁ%ud?{tg‘%ﬁ%%’S%ngéafqﬁeg?%%g(gg@& ?0%8%?18\%@({%?@&%@ cytotoxic and
ulgl]'if& tﬁ%l%%b?%g@a%? for preventing, inhibiting or

OCKing a nests in an aninmal, preferably in

s oM T o 7

S ool sl el gl collARY SLuditver ot At hBnfblglindol-4 -
o A P O et SR g 00
{360 BTSRRI SOV o o oo
R Bt 38 S0y (B, 038 e, i o
bl%?ckmﬁggo%aeﬁ@%i% rigg{r)loﬁﬁ'iﬂﬁ, fc{/fme%ahmg gﬁ ?{]%%%Sé %y?&{l‘éﬁﬂ@tering to

ring opt stitute

10 a dobfkRikykeahhgRytl 8Hoap Aind BRFASENL (1):

@

wherein

| is a single or double bond;
X and X’ are independently O; OH; NH; NH2; NH2OH;
or X and X’ are nitrogen and, together with the carbon atoms they are
linked to, form a 6- or 10-membered heterocyclic or heteroaromatic ring;
R1 and R2, together with the atoms they are linked to (6- and
20  7-positions in formula (I)), form a 6- membered aromatic or a 5- or
6- membered heteroaromatic ring, preferably a benzene ring optionally
substituted with (C1-C4)acyl, (C1-C4)alkylsulfonylamino or (halogen)
C1-C4alkyl, halogen, amine, mono or di(Cl-C4)alkylamine, hydroxyl,
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Cl- C4al kyl, hal ogen, am ne, nono or

di (Cl-A) al kyl am ne, hydroxyl, WO 2006/ 066923
wWEO6B6205/ 013886 6 (C 1-C4)al koxyl, thiol, BCI/EP2005/013886

1-C4) al kyI thiol, carbanmoyl, nitgile, sulfanoyl,

phenyl ; IS hydr ogen; acyl(C 1-C4), (C

« Eﬁﬁf)ah%de oAb CE R, T STy oty sultamoyt,

I|1nt rrupted by -0-, -S-, -N=5, -NH, -NHCONH, -NHCOO,
OPNH-, - NHC(=NH) NH-, - NHC(=NH)-, - NHCSNH-, - CO-,

O?O?%%&.h%{r“%%qo%(%la@g toF %}z%ﬁglafon C SoONLD

mﬁ@%&f‘ﬁ%%ﬁ@%%%%o@% o RP ﬁﬁliqde. n@%@)alkyl
OHt-l%ﬁﬁijng Exop eg]de )h % “qem(cgﬁkﬁf@ﬁ 2Aficoo-,
SR RS el e, co- -coo
GONICC Y pRe ?W@theﬁﬁﬁa&?ﬁr SO anE Ehgtituted with
hRERRa NG Sl i prOCEISa ClCE@@,kK,ELOﬁ\?I& -CONH2,
I&ﬁgﬁbﬁgiggg‘,ﬁh %ﬁéﬁ% Sh)%lr%oxy b He A PerQlyc géégg;:tut ed

n| trRhe s plﬁlg Orwﬁelsem OR 60 aﬁgn‘ge,r ea‘i{e h?{‘l&%ﬁé}y&hﬁys ulﬁ)ydro gen,

aromat Ic or teroar o

BTy R S SRy, s o
b?ﬁ%@ag(lrdo%gsdi)gf%\l@ﬁSQQQ_STJQ?tgt&éh’wiﬂg';ﬂaéoL%ﬁt I’atnlljlt@gjhydroxyl
o AR, AWt ey n.

pﬁft[@ilaluﬁ’%&g)h%gl neTE OIS e@'ax% I Gr8lg H"teéleb?ﬁ{d?féﬁt (@1 C4)alky1

frenber’ed ter ocycl ic ring; ureid
o? Bnaf tlﬁtertéﬁ%f @na@' ONHSNQ{ doasd, QCQWBri'(lONH- -SO2-,

ereo Particul arly preferréd aré conmpounds (1) in
-S‘b’ZNH-)(‘ngL@ ( caf bowpdtituted with halogen, amine, hydroxyl, thiol,
carbamoyl, nitrile, phenyl or a 5- or 6-membered heterocycle; up to
10- membered aromatic or heteroaromatic ring; 5- or 10- membered
heterocyclic ring;

RS is NH2; NR6R7; ORG6; straight or branched (C1-C4)alkyl, optionally
interrupted by -O-, -S-, -N=, -NH-, -CO-, -COO- groups,

-CONH-, -S02-, -SO2NH-, or substituted with halogen, amine,
hydroxyl, thiol, carbamoyl, nitrile, phenyl or a 5- or 6- membered heterocyclic
ring; up to 10- membered aromatic or heteroaromatic ring; a 5 or 6- membered
heterocyclic ring; ureido; the salts, isomers, enantiomers or diastereomers
thereof.

Particularly preferred are compounds (I) in which X=X’=0O (carbonyl

groups). Most preferred are the compounds (I) wherein:



groups). Most preferred are the conpounds (1) wherein:

WD 2006/ 066923 PCT/ EP2005/013886 7 X=X'=0, R3 is
wa@aedoeos@es from H, net hyl, benzyl, carboxynet hyPCT/ER2005/013886

but oxycar bonyl net hyl , carbanoyl nethyl; R4 is a nethyl

or ethyl group optionally substituted wth an hydroxy

nQ group or with a primary or secondary
am ng( agLS_

s et hoxycar bonyl In b| ochem cal and
cel | r ass &h% und e in ent|
pr ov &pabf CB‘? ngn% ant i ofi® xo@eqffhyl tert-

HI F Ia nd 30 and the ation of VEGF pronoter
ﬁ‘ ﬂg‘%tgybrf’%?a@@é(}%?é’é’\LVEGF 10 respect ively.
?823%%& ‘ %sar'ﬂyh% eyl ERuR S o1 S4Bk With an hydroxy or
resBectlve vi é X forma gl azine. Schene 1 Br O
Ofv "‘/Eﬂ“@fioffzfeﬁﬂ ary P8 SOBK) 2 or R1 O
oppu 7,[ %,Tolbuennglo R2 / tBUOOH Ti (OPr-i)4 R2
?}102‘ e 2 (11) OOOO(}IRlIOHNO

(I I )In Oblgcﬁﬁ%llz% eng eﬁ)%érp}g%s?%sdl %@%Eo%@&%% |tky§ 1nvent10n
p?gvelz\y capabﬁle O%Q_lll%ngqthe interaction between HIF-1« and p300, and the
activation of VEGF promoter and the production of secreted VEGF,
respectively.

Schemes (1) and (2) illustrate the synthesis of compounds (I) in which

X=X’=0 and in which, respectively, X and X’ form a diazine.

Scheme 1
0
OH R1 o}
OH 1 HNOYCH,Cl, NO(SO,K), or
oppure
2)Toluene t-BuOOH, Ti(OPr-i), R2
m CH,Cl, ()]
o} o} 0 o OH
R1 Q R1 OH
R1:ﬁ:/r0 o, /\O/U\/u\
——— e e et

R2 R2 NO, Piperidine /THF R2 NO,

D) (1) o o (V)

0 0 <O
R1 (6] R1 o}
7n CHyl, K,CO,

V) —— = R2 NH —_—— R2 N—

AcOH —_ DMF _—

o} 0.
V) W)
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(V) (M) 15 c~ o WD 2006/ 066923 PCT/ EP2005/ 013886 8
Scheme 2 RL NINRL NIN RL N NO H2N -\ NH2 NBS,

W@ 8056202 | RG6R7NH 11 AcOH EtOH/ DT R2 N QORIHERD0HN13886

Toluene R2 N ppBr p N,R6E O GVII) % (VIlI) % (IX) R7
5 In a anot her enbodi nent, the invention provides a
3HDb azo[e]indol- 4,5-di one derivative having

anti eé-’ctivity, which is selected fromthe group
consi sting of: - ethyl

8- brono- 3-tert-butoxycarbonyl net hyl - 2-net hyl -4, 5-

di oxo- 4, 5-dihydmg>ﬁH-benzo [e]inda?én I -carboxylamé?ﬂ

10 - ethyl Riw IS N R AN R1
8- br - 8x,car bo
[e}indol e- |-car oxy

5-bronp-2-methylo 1™ 1,8,11- 15 _°

triazacycl opent a[ | ] phenant hr ene- 3-car boxyl ate; -
et hyl 5-brono-2-nethyl-1H1,8, 13

tri azabenzo[ a] cycl opent a[ c] ant hr acene- 3- car boxyl at e;

- ethyl . . . . X
a- or B ol smbpdipenty fhe vention provides, § A-pgpzolelindol-
4f56g1§glggg(}?félggﬁvsgha\qielg%%lﬁt‘?fﬁn&' BCEREY, [Which" 80 skRsctdd from the

gﬁq%eﬁi%@g%@yl -2-(pi perazin-1'-yl)-nethyl -4, 5-di oxo-

0-3H benzo [e] indo le- | -carboxyl ate;

et hyl - -3-tert- -2- -4,5-
8- br ono- 3- rr‘;”‘stth K%/l - 2- %4br_o ?129 %ytg%)lzl;té)tx )?ﬁl?()prilyggre;g}(ln? 11;1f:thyl 2
yl) - met hy|1'cﬂiox%-4,‘§'-@iﬁ?f‘dﬂ@-ﬁ{-ﬂéhﬁﬁE@]ﬁi&lé’-‘lbc&'b%&yﬂat@]

indo | e-
- ethyl 8-bromo-3-carboxymethyl-2-methyl-4,5-dioxo-4,5-

dihydro-3H-benzo[e]indole-1-carboxylate;

- ethyl 8-bromo-3-carbamoylmethyl-2-methyl-4,5-dioxo-4,5-
dihydro-3H-benzo[e]indole-1-carboxylate;

- ethyl 5-bromo-2-methyl-1H-1,8,11-
triazacyclopenta[l]phenanthrene-3-carboxylate;

- ethyl 5-bromo-2-methyl-1H-1,8,13-
triazabenzo[a]cyclopenta[c]anthracene-3-carboxylate;

- ethyl  8-bromo-3-methyl-2-(4'-methylpiperazin-1'-yl)methyl-
4,5-dioxo-4,5-dihydro-3H-benzo[e]indole-1-carboxylate;

- ethyl 8-bromo-3-methyl-2-(piperazin-1'-yl)-methyl-4,5-dioxo-
4,5-dihydro-3H-benzo[e]indole-1-carboxylate;

- ethyl ~ 8-bromo-3-methyl-2-(4'-(2-hydroxyethyl)-piperazin-1'-
yl)-methyl-4,5-dioxo-4,5-dihydro-3H-benzo[e]indole-1-
carboxylate;

- ethyl 8-bromo-3-methyl-2-(4'-(2-aminoethyl)-piperazin-1'-yl)-
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car boxyl ate; 25 - ethyl

8- brono- 3-net hyl - 2-(4' - (2-am noet hyl ) - pi perazin-1'-yl)
wWaE0B0P2LD66923 PCT/ EP2005/ 013886 9 et hyl - 4, PCT/EP2005/013886

5-di oxo-4, 5-di hydro-3 H-benzo [ge] indole-1-

carboxyl ate. According to a further aspect, the

i nvention rel ates t.o,pharpmaceuti.cal onposi_tions
cont ai ni ng %’ﬁ?@felf%’%f > GRS ygf°'§tH1%§§§9[edH@%?'1rhe
conpounds 5 %f f%&””' a (1), together with

phar maceut i SdPPFY T ept abl e exci pi ents. The

corgS, 1 £ RRaR A Pl SO S i
R T A —
S R e R R G ———
AR RYRELEIER Sy oot SIS LA i S fom o
BB a0 BARE B e IR, MOEBh kbl “rups
s%sg@ Le‘r‘s?éﬁo%;&il g)]ﬁllct(ﬁ%ircoéipeéiéfé]g%s%ggyfsg%aq%gg. g:]ci&gxip]%s’itiggs can be
B RRER, SOLRI Yo SLPARLLRE" SR Sppnsdermal
T R B AN
p%%%té’rﬁi Bdﬂﬁﬁ%%tfteﬁ 'ei's Cﬁ(j)r?}p[seer?gd %oég%s{cﬂ{e ] .aad?f%ri%{égeedi‘éﬂt will be

nistration, ound ‘used, I Sease

d%tgﬁ?%%%cp %r osé skril‘l'% ih tlthtlé"'g{ré 88&%3{1&% l&X fﬁ@fﬁﬁeﬁ{c%iﬂt{?% 'S%olo gical

preferably e princip

afd pHBEDRER Il Rcst BigarRERPRERE | QN 11 is@?éféf?ﬁ@tétﬁké‘\@lcomé)no&nd, as

conpositions are known to those s e art

walleas@RCivinBe dovdidy arRK§ABE &f dg,g%aﬁ%%ﬁ%e&%ﬁd the weight, sex and

Phar maceudti cal Sci ence, ck shi ng CTonpany,

ag@Ifothe BAlient. NA2 d¥8igd YaASRE BHROM TeRy zldohtﬁl%lgs/d% Jill be

I nvention provides a method of 25 treating :
gé@graqu&jcgp%il&h conprises adm nistering to a subject,

preferably a human subject in need of said treatnent,

an eTheahotthtaTustivedhgfedient for unit dosage will depend on the form
and route of administration, the compound used, the disease to treat, but as a
rule it will generally vary from 0.1 to 1000 mg, preferably 1 to 600 mg.

The principles and methods for the preparation of pharmaceutical
compositions are known to those skilled in the art and are described, for
example, in Remington’s Pharmaceutical Science, Mack Publishing Company,
Easton (PA).

In a yet further embodiment, the invention provides a method of
treating tumors and metastasis which comprises administering to a subject,
preferably a human subject in need of said treatment, an effective amount of a

compound of formula (I) or a pharmaceutical composition thereof. Tumors

that are preferably treated in accordance with the present invention include
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compound of formula (1) or a pharmaceuti cal
conposition thereof. Tunors that are preferably

W e@aved23 n accordance with the present i nventPONEP2005/013886
i ncl ude WO 2006/ 066923 PCT/ EP20Qqp/ 013886 10 | ung
carcinoma, breast carcinoma, prostate carcinoma,
neur obl ast onm, eg%]gob astoma nultifornme, nelanons,

"B PP R Pou RIS ERCTRARIS, DIt AgeBR S dusigbstoma,
B el W A ytem_tomor,

oI| odendrllorm 5 The ;invention is further illustra dh
PRI ST ammOust ol oLiibels Rekrieal abkr.n gy 1 S5Ghhageal,
1.0 Method A A

k@&ezt PRlgm A E B BB ers A AR0sB95 O g0z

! e R B 600 TR G R gl
sggﬁﬁwhﬁétﬁ 6t undor st 'r?i”nSf f L?elé‘d?:n! HHAT
2 epgg a‘fpéltd' atl%?’%( g%}eolm %(b’z%&’l’i'ﬁé lg?f’lcff altO egste owgfyness

under reduced pressure. The solid residue was
suspended in toluene (40 mM) apd the m xture was |eft
under stirring at 90C for 1 houf. After cooling, the
solid was coll ected, washed q -"oleun1ether at
40- 60C and dri ed under Vo 40C to give 7.99 g
(51%yield) of product (rke range solid). 20 1H NMR
(DMBO-d6): 8 7.90 (1HBrd, J=1.79 Hz); 7.84 (1H, d,
J=8.21); 7.77(1H,dd,J=1.79, 8.21); 7.62 (1H, d,
J=10Mlié&thpdéA46( 1H, d, J=10.19). Method B A sol ution of
Freny's salt (10 g, 0.0373 noles) and KH2PO4 (77 g
0. 56A8sainties) of A,HAbromd-2-d3phthdE(2(ig, r§662 moles) in CH,Cl,
at nrosphere, was added drop by 25 drop and under

(200 1) veps added, adropl by idoop ¢#0 6nlmbes)- 2ad apdehstirsg,082th 90%

g,
HNOj3 (9.39 ml, 0.1988 moles). After completion of the addition, the solution

was left under stirring for 15 minutes, then added with H,O (200 ml). The
organic phase was separated, dried over Na,SO, and evaporated to dryness
under reduced pressure. The solid residue was suspended in toluene (40 ml)
and the mixture was left under stirring at 90°C for 1 hour. After cooling, the
solid was collected, washed with petroleum ether at 40-60°C and dried under
vacuum at 40°C to give 7.99 g (51% yield) of product (red/orange solid).

'"H NMR (DMSO-dg): & 7.90 (1H, d, J=1.79 Hz); 7.84 (1H, d, J=8.21);
7.77 (1H, dd, J=1.79, 8.21); 7.62 (1H, d, J=10.19); 6.46 (1H, d, J=10.19).

Method B

A solution of Fremy’s salt (10 g, 0.0373 moles) and KH,PO, (77 g,
0.5658 moles) in H,O (1.14 1) under nitrogen atmosphere, was added drop by
drop and under stirring, with a solution of 6-bromo-2-naphthol (3.032 g,
0.0132 moles) in CH,Cl, (150 ml). After stirring the diphasic system for 21
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0.0132 noles) in CH2C12 (150 m). After stirring the
di phasic systemfor 21 WO 2006/ 066923
wWEO6E620D5/ 013886 11 hours under nitrogen atPOUEPPENF()13886
the organi c phase was separatedj] washed wth H20 (3 x
40 m), dried over Na2SO4 and evaporated to dryness

b aER R D6 TRaEb fore. dfe Petic, PR Sra Sopaspied, washed

wiBFRE W e miSotdsd Wisr a3 grd Todtef o A% under
reffCedinBhalten sl SRR, ba sysSIREL ERQR( bIT and the
it e vl boREAOER T Rl TREYFRAN s OyeliBted and washed
Wﬁﬁ?@%ﬁﬁ{&e&?ﬁ%@ gié%g?.%%g% Eﬁ’b@t r}i%&)fdf"ﬁ%’dugp ?l%rown solid).

6- br .29napht hol (0.23 g, 0.001 noles) and Ti (OPr-
04 (HEBOHEPC (01 toies) Ui n anhydrous CH2G 2 (50 )

e AR LB O 3 S, s
CRLGHE (8mb a3 P L 5y S (1O pRbbd 383 ound-bottom

_ er conpl-etion of
OB A A RBS1 S0 R PIOH e P icoen
SFIBBIERS S B RIS AL 20008 ha TP
i)g' (683 0 ¢t %98( ]@%Eérég el hnRYdBhe aerhCl.p Eﬁ“ﬁn@o{?@ag)pregared. The

reparatron no-3-nitro-1, 2-n"a qui n on

0 Br A i ogaQf th dded, d b
n%)lg?glrzml R (o hen o diedy (drop | by drop

(3 68rsY %?{ﬁ(tﬁﬂemsiigggg,t f6eipb o]#é‘?gﬁﬁessbilﬁtidr{‘ﬁn@ér @%gfefi (reaftl?osphere.

mnutes._Af_ter I on ice, the mxture was
AYRE 0N b b lBQ tid ad APt EHPRLALEY §ab 0ft Linder Ying fR®ne hour,

solid was collected, repeatedly washed with H2O and
tHféhnl BHettd0@roupt et @ igef @Olundn ITHE s618ht Svds9pvkbd)off under

of product (red/orange solid). WO 2006/ 066923
rdfabeEPRORBLO 488 e solid residue collected and dried under vacuum at 50°C
to give 0.043 g (18% yield) of product (brown solid).

Preparation 2: 6-Bromo-3-nitro-1,2-naphthoquinone

O

O X
Br NO,

A suspension. of 6-bromo-1,2-naphthoquinone (5.2 g, 0.0219 moles) in
HNO; 70% (10 ml) was kept under stirring at 50°C for 5 minutes. After
addition of ice, the mixture was left under stirring at room temperature for 1
hour. The solid was collected, repeatedly washed with H,O and dried under

vacuum at 40°C to give 5.81 g (94% yield) of product (red/orange solid).
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12 1H NVR (DMSO-d6): 6 8.61 (1H, s); 8.18 (1H, d,

J=1.37 Hz); 7.95 (2H, m). Preparation 3: Ethyl
WQ2(0é/08192310- 3, 4- di hydr oxy- 2- ni tronapht hal en-1 PCT/EP2005/013886

yl)-3-hydroxyb ut-2-en oate 5 @ LOH Br NO2 -"/O CH

O A solution of 6-bronmp-3-nitro-1, 2-napht hoqui none

. S AR b U B RE L) o, 5

(Z%ﬁ 7§ , 0.0375 noles) and piperidine (0.33 n, 0.003
R ). After conpletion of the addition, the

res tin ol u der j.rri [
iegiapiopor PHETR-TEBho MR- ARy gefler b8P henaten-1-
sure and the 0|Iy resi due was taken
y%’?%? ?’ '2('?[@6“ After renoving 15 insol ubl es,
the filtrate was vvashed wth HO (2 x 150 mM) and 10%
NaCl (50 m), dried over Na2SO4 and evaporated to
dryness under reduced pressureQtb give 12.98 g (92%
yi el d) of product (dark red 0|I) VB 411,9, [MH|
1H NVR (DMSO- d6) (enol / ket oxg® ure; signals of
the enol form 20 are rg S 13 17 (1 H, s);
10.24-9.96 (2H, s); ﬁ 4Hz) 7.80
(‘1H, d, J=1.67); 1H dd J=1. ,2904) 4.09
(2H, q, J=7.04); 1 66 (3 s)'\; OHH(3H, t, J=7.04).
WO 2006/ 066923 PCT/ EP\0€I§/O 88863 Exanple 1: Ethyl

8- br onp- 2- net hyl - 4, 5- di oxo- 405-di hydr o- 3H benzo [ €]
i ndol e-1 - car boxyl at e 0

A solution of 6-bromo-3-nitro-1,2-naphthoquinone (9.62 g,
0.0341 moles) in anhydrous THF (60 ml) was added, under stirring, with ethyl
acetoacetate (4.78 ml, 0.0375 moles) and piperidine (0.33 ml, 0.003 moles).
After completion of the addition, the resulting solution was kept under stirring
at room temperature for 1 hour 15 minutes. The solvent was removed under
pressure and the oily residue was taken up with Et;O (150 ml). After removing
insolubles, the filtrate was washed with H,O (2 x 150 ml) and 10% NaCl (50
ml), dried over Na,SO, and evaporated to dryness under reduced pressure to
give 12.98 g (92% yield) of product (dark red oil).

LC-MS: 411,9, [M-HJ

"H NMR (DMSO-dg) (enol/keto 85:15 mixture; signals of the enol form
are reported): 8 13.17 (1H, s); 10.24-9.96 (2H, s); 8.12 (1H, d, J=9.04 Hz),
7.80 (1H, d, J=1.67); 7.69 (1H, dd, J=1.67, 9.04); 4.09 (2H, q, J=7.04); 1.66
(3H, s); 1.01 (3H, t, J=7.04).
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O Br NH OO0 A solution of ethyl

2-(7-Dbrono- 3, 4-di hydroxy-2-ni tronapht hal en-1-yl)- 5
wW@20vgai6c923y/but - 2- enoate (562 ny, 1.363 mmol es) PCI/EP2005/013886

glacial AcOH (6 nm) was added, imder stirring, with Zn

(357 ng, 5.46 mmol es). The resulting suspension was

ool ERBMRIAC Lt ot ash epRE2cte GyCddhiird-f J-g¢pydro-3H-

12 m. d. the mxture was | eft under stirring at
bé%‘?’ﬁ%‘ﬁ%ﬁ?' ~GPEPOA% hours. The solid was
col |l ected, washed 10 with H20Q, Wried under vacuum at
40C and suspended i n AcOEt ). _The mxture was
refluxed for 5 m nutes, &d, thereafter the
solid was collected, was AcCEt and dri ed
under vacuum at 40C tBrQive NAT ONfYi el d 65% yi el d)
of product (red solid). "H NVR (\DM3O-d6): 6 13.05 (1H,
s); 8.79 (1H, d, J=1.83“kz)O 5 (1H d, J=8.26);
7.59 (1H, dd, J=1.83, 8.26); A4 H q, J=7.11);
2.46 (3H, s); 1.36 (3H t, J€¥.11). Exanple 2: Ethyl
8- br ono- 2- br ononet hyl - 3- et hyl - 4, 5- di oxo- 4, 5-
di hydr sol3tiobeo? efle}li 2dGHeron &3 bailyy drogy-D-n@roBipi¥halen-1-yl)-
“"/OBr 20 0 WO 2006/ 066923 PCT/ EP2005/ 013886 14 A
3 dugipexgbwin2 afnoatdyb62 mg, 1.363 mmoles) in glacial AcOH (6 ml) was
8- br ono- 2, 3-di net hyl - 4, 5- di oxo- 4, 5-di hydr o- 3H
addo; oualendstieirg, caritlox Zhat(857 164,n5,.46 . Zakokeshl €he imsulting
CCl4 (8 m), kept under stirring at roomtenperature,
swepenaibdedapilidatdd bt 0066y aatder siirkéng, for 6 hours. After cooling, the

solid was collected, suspended in H;O (12 ml) and the mixture was left under
stirring at room temperature for 24 hours. The solid was collected, washed
with H,0, dried under vacuum at 40°C and suspended in AcOEt (4 ml). The
mixture was refluxed for 5 minutes, then cooled, thereafter the solid was
collected, washed with AcOEt and dried under vacuum at 40°C to give 319
mg (yield 65% yield) of product (red solid).

'"H NMR (DMSO-d¢): & 13.05 (1H, s); 8.79 (1H, d, J=1.83 Hz); 7.78
(1H, d, J=8.26); 7.59 (1H, dd, J=1.83, 8.26); 4.34 (2H, q, J=7.11); 2.46 (3H,
s); 1.36 (3H, t, J=7.11).

Example 2: Ethyl 8-bromo-2-bromomethyl-3-methyl-4,5-dioxo-4,5-
dihydro-3H-benzo[e]indole-1-carboxylate
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(50 ng, 0.2809 mmol es) and di benzoyl peroxide (1 nyg,
0. 004 mmol es). The 5 resulting suspensi on was heat ed
W 200606d92x for 6 hours under stirring. After PODEP29g5/013886
the solid was filtered off and l4dhe filtrate evaporated
to dryness under reduced pressure. The residue was

b R sy Spdh e GRS PR oL BBy L5 A kB SRigudro-311-

bR ey St <P@d0 5%, 090 g} e%%g?%s mi), kept
rfﬂe‘; g%%%nggnﬁﬁ%msfgrgg%a}tu%, 9926 3khaed withh Mbkothbsdceinimide

(5?) ?fgog 99’ ngllgar%ég cg tdgoegizﬁpgér(%lﬂb%dﬁ%, gﬁ)g\?qﬂﬁﬁles). The
regﬂﬁﬂl(egjm %5% E %g gleg}:eélx to z{e?‘%‘ Er dréoh%lll—fs under stirring. After
(gﬁ%[tﬁlz SB%)% %8%%@8 1@%§% n‘ém ? %ogﬂéyness under

re%é% eﬁ'rte %n%‘ g%%réé%lgeﬂmk etscﬁ(ehnuﬁr%t%tzd ]éth Hé solid was

er stlrrlng and nItFO

ccﬁié@é’@l&? §9 éﬁ%@@‘ﬁf%‘l@ df“% &fuc@ ; he d)t he

|norgan| tere 'ltrate was

di | UH}F@LIMH gm@majo Mﬁgﬁg@ & s—yndeﬂzm DI Ny a4, 1=8.29);

roomtenperature f of The precipi'tated sol i
S(199! 4&°C r edby (wpshsdawit 2 J=drggd H,
7% (eltrig)vg%uﬂ:renﬁg? ?igzc?)tandb%hrorra o rap Ezed ggn Si | |8?a3 99 (3H, 5);
lqgl(lgg{ WO5200@/ 066923 PCT/ EP2005/ 013886 15 petrol eum
et her '(bp 40-60C)/AcOEt 1/1 as the eluent. The
res %khﬂ%é%* (3] SWSBﬁﬂdeSid'lﬁefH&fh,S( fidHo-48dihy@ro-3H-

m xture S heated to reflux for m nutes. After
b@l%‘dﬂeﬁﬁdo‘lm Pt skyate col | ected, vvashed W th AcCEt
and = petrol eum et her 40-60C and dried under vacuum at

40C to give 445 mg 5 (30%yield) of product (red
solid).

A suspension of ethyl 8-bromo-2-methyl-4,5-dioxo-4,5-dihydro-3H-
benzo[e]indole-1-carboxylate of Example 1 (1.43 g, 3.948 mmoles), K,CO;
(2.73 g, 19.7525 mmoles) and CH;I (1.23 ml, 19.7525 mmoles) in dry DMF
(140 ml) was heated at 60°C, under stitring and nitrogen atmosphere, for 3
hours. After cooling, the inorganic solid was filtered off and the filtrate was
diluted with H,O (140 ml) and left under stirring at room temperature for 2
hours. The precipitated solid was collected, repeatedly washed with H,O,

dried under vacuum at 40°C and chromatographed on silica gel using
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El enental analysis Calculated C 54.27% H 3. 75% N

3.72% Br 21.24% Found C 54.11%H 3.72% N 3. 78% Br
WQ1000866923 C- M5: 378, 1, M+ 1H NVR (DVSO d6): 6PGI/BR2005/013886

(1H, d, J=1.84 Hz); 7.78 (1H dg J=8.23); 7,59 (1H

dd, J=1.84, 8. 23) 4 37 (2H, q, J 7.12); 3.90 (3H, s);

2.43 (3H, s); 37 (

=7.12). Exanple 4 - .
P3M9mm$tbﬁbﬁhp éorﬁi}° (AQSE}H,/ bﬁlér[hﬁ e &Qrm Sl“ﬁgn”t@ﬁgxpltmg solid was
4, 5-di 4, 5-di hyd 3HDb
sugpendagr in AGOELOL6 anl mdsgl;]%?mg%hgg O‘Iﬁefhl cared 38 réid for 5

8- brono-2-b th 4 5-di
g St AW STttt A égaéie&m%heAQOEt and
0.183 | d hol
pe&amp@@) ot sl busnd tiih SR Al KT 68 Gve 445 me

der. stirring i trogen atnosphere, for 30

50
(391/?161%?33) ofpreduitdssd ﬁ@hd} he precipitated solid was

filtered off and the filtrate 20 was evaporated to
dryness under reduced pressure. The oily residue

Hemieaidli e at h ). ; 0
ah@lygisi ) (rjncxgméthhgeg% W()ZI/& mgﬁ3§)5|@|"|egt (1;}33”7\,\%0@32 B2 24%

with EtOH /1 an u to
gi ve VO 006923 PCH EBIh0STOIoHaE 18 Ad G (SOH,21-08%
y| e yellow solid). Elenental Cal cuI at ed
c. ﬁ%e@f%%ﬁsgcf'\%fﬁ 07% Br 17,32% anal ysis Found
5,1 ) 690 1.1 S
5. 05 1L VIR (DISORS 35 Qg s¥ ) Jhr® (1B 3=8.23);
7,59 (1H, dd, J=1.84, 8.23); 4.37 (2H, q, J=7.12); 3.90 (3H, s); 2.43 (3H, s);
1.37 (3H, t, J=7.12).
Example 4 - Ethyl 8-bromo-3-methyl-2-(morpholin-4'-yl)methyl-
4,5-dioxo-4,5-dihydro-3H-benzo[e]indole-1-carboxylate

A solution of ethyl 8-bromo-2-bromomethyl-3-methyl-4,5-dioxo-4,5-
dihydro-3H-benzo[e]indole-1-carboxylate ~of Example 2 (86 mg,
0.183 mmoles) and morpholine (32 pl, 0.367 mmoles) in anhydrous toluene.
(4 ml) was heated at 50°C, under stirring and nitrogen atmosphere, for 30
minutes. After cooling, the precipitated solid was filtered off and the filtrate
was evaporated to dryness under reduced pressure. The oily residue solidified
by treatment with an EtOH (0.2 ml) and H,O (0.2 ml) mixture. The solid was
collected, washed with EtOH/H,0 1/1 and dried under vacuum at 40°C to give



7.60 (1H, dd, J=1.01, 8.29); 4.39 (2H, g, J=6.98);

4.00 (3H, s); 3.71 (2H, s); 5 3.54 (4H, m; 2.41 (4H,
WORQo626d3 (3H, t, J=6.98). Example 5 - Ethyl PCT/EP2005/013886

8- br ono- 2- di net hyl am nonet hyl - 3gnet hyl - 4, 5-

di oxo 4, 5-di hydr o- 3H benzo [e] indole-I|-carboxylate O

A f hyl
Q’IBWSrP%D Pﬂ?}g Q’Y}g?’h },'SYdi 0xo- 4, 5-

d| hydr o- 3H benzo[ e] i ndol e- 1-carboxyl ate of Exanple 2
E257 n?l 0.125 mmoles) in anhydrous THE (2 m) was

e undesicaldtedi NG SNBSH LT POAOOR! TORPHEs W BR 19,32%
azalvlsm nmet hyl am ne solution in THE (125 ,

ol es) . . sl U a0s SUSPENSLOS, 1Mag ﬁ{?%l% 508y 16,36%

under stlrrlng, for

f It1 t
d:ryness Qg?)ﬂggdgﬁeg %Pgs 131r \é@S _el\éagggnf)tégflj:/% re§ d 4 i 8-29);
I I m
7'&@%}3{@&9 }LBFOITI gﬁﬁgtel(;ﬁriogg I8 % or?])(t)(zgpefa P 71 (2H, 5);
Il ected,
53R Fh‘%?%lpand”ﬁ?? R J’JG 9%)3ﬁ‘3u?n°at "40C 1o

gi V?Mm e (yi e'chP%%Jb‘rﬁth 29&nﬂéﬂﬂ"lﬁfmﬁBﬁﬁtﬁgi-&gll}\l\ethyl-%s-

anal ysis Calculated C°54. 3% H 4
8 ) % 6.27% Br
dl?’?‘g2%&%%@0@6?1{6%8%?%&#%5%0%%@0@5 éf? 1H NVR
(DMBO-d6): 8 8.05 (1H, d, J=1.78 Hz); 7.80 (1H, d,
J=8.29); 7.60 (1H, dd, J=1.78, 8.29); 4.39 (2H q,
J=7.10); 3.98 (3H, s); 3.62 (H, s); 2.19 (6H, s);
1.38 (3H, t, J=7.10). Exaxn :
8- br onp- 2-i sopr opyl am
di oxo-4, 5-di hydr o- 3H he

74
- et hyl -4,5- 5
ol e-1-carboxyl ate

Br N—
\/O /
N
0 \
10 A solution of ethyl 8-bromo-2-bromomethyl-3-methyl-4,5-dioxo-4,5-

dihydro-3H-benzo[e]indole-1-carboxylate of Example 2 (57 mg, 0.125
mmoles) in anhydrous THF (2 ml) was added, under stirring and nitrogen
atmosphere, with a 2 M dimethyl amine solution in THF (125 ul, 0.25
mmoles). The resulting suspension was heated at 50°C, under stirring, for 30
15 minutes. The solid was filtered off and the filtrate was evaporated to dryness
under reduced pressure. The semisolid residue was dissolved in absolute EtOH
(0.4 ml) and the mixture was left under stirring at room temperature overnight.
The precipitated solid was collected, washed with Et,0O and dried under
vacuum at 40°C to give 44 mg (yield 84% yield) of product (red solid).

20
Elemental

. Calculated C 54.3% H4.57% N 6.68% Br 19.05%
analysis

Found C53.61% H4.61% N627%  Brl17.26%



0O Br N -\/OHN O A solution of ethyl

8- br ono- 2- br ononet hyl - 3-net hyl - 4, 5- di oxo- 4, 5-
walrdvgaiec28H- benzo[ e] i ndol e- 1- car boxyl at e of ExedpER2085/013886

(995 ng, 10 1.749 mmol es) and li’sopropyl am ne (0.3

m, 3.492 mmol es) in anhydrous toluene (40 m) was

Pﬁ‘?t T RPURC ToMEOCD: 3, gr%gqgg,g SLySHED BRTaRC-aI=s.20)
S0 G FEB Gt % F G " % TR g e o

2-4??@@? or- ot 13 ana i‘\QdoEf " The el dent .

i EERHE "B TERY S BraES At by PARoIER- S fudiny-4.5-

d&f@%&?ﬁﬁﬂﬁm - %nﬁﬁﬁ“ﬁf‘n‘@?yls SRR oo s

4.91% N 6.55% Br 18.26% LC-Ms: 433,0, M+ 20 1H NMR
(DMSO-d6): 8 8.22 (1H, d, =1.82 Hz): 7.79 (1H d,
J=8.08): 7.60 (1H, dd, .H2, 8.08): 4.38 (2H q,
J=7.12); 3.99 (3H, s); ®); WD 2006/ 066923
PCT/ EP2005/ 013886 18 set, J=6.23);
1.86-1.76 (1H, s); 1.3% J=7.12); 1,02 (6H, d,
J=6. 23). Exarrpl e 7Br

t hyl -
-1 - car boxyl at e

“’3

4 5- dIOXO 4, 5- dlhydr.-3
5 0

A solution of ethyl 8-bromo-2-bromomethyl-3-methyl-4,5-dioxo-4,5-
dihydro-3H-benzo[e]indole-1-carboxylate ~of Example 2 (995 mg,

10  1.749 mmoles) and isopropyl amine (0.3 ml, 3.492 mmoles) in anhydrous
toluene (40 ml) was heated at 50°C, under stirring and nitrogen atmosphere,

for 4 hours. The solvent was evaporated to dryness under reduced pressure and

the solid residue was washed with 2% NaHCO; (15 ml) and H,0. The solid

was then dried under vacuum at 40°C and chromatographed on silica gel using

15 CH,Cl, and AcOFEt as the eluent. The resulting solid was crystallized from
AcOEt (2,8 ml) to give 617 mg (yield 56% yield) of product (red/orange

solid).
Blemental . 1oted € 55.44% 1 4.89% N647%  Br18.44%
analysis
Found C55.69% H491% N6.55%  Br18.26%
LC-MS: 433,0, MH"
20 'f NMR (DMSO-dq): 8 8.22 (1H, d, J=1.82 Hz); 7.79 (1H, d, J=8.08);

7.60 (1H, dd, 7=1.82, 8.08); 4.38 (2H, q, J=7.12); 3.99 (3H, s); 3.86 (2H, s);
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15

20

O Br NO O 011 A suspension of ethyl
8- br ono- 2- net hyl - 4, 5- di oxo- 4, 5-di hydr o- 3H

whewsnp@t3d ndol e- 1- car boxyl ate of Exanple 1 (0.BCOEPDNB013886
mol es), tent-butyl bronpacetage (0.3 m, 1.8 mmol es)
and K2CO3 (0.257 g, 1.8 moles) in dry 10 DVF (10 m)

2 4SS RERLE12% 2890, 40t TR B9 . o

J=§1;£ under reduced pressure and the residue was
Prtioned between H20 (30 mM) and AcOEt (30 ml). The

T S i
4+ Sriipra- fSra ks T zole Ba Pl - it cne . The
resulting oil was suspended in hexane (200 m) and

the m xture was | eft under Stirring at room
tenperature for 4 days. Thejoil slowy solidified and

the resulting solid ect®ed and washed with
eI d) of product (brown
ec

hexane to give 0.1699
solid). 20 mp. 105-Jl08C|(d El emental anal ysi s
o Br 16. 78% Found C

K D

Cal cul ated C554§ro & 66%

55.46% H 4.67% N 3. 02% Br 14.

PCT/ EP2005/ 013886 QQ/'B N i ‘

J=1.74 Hz); 7.79 (1H 7, .07\, 9<637(1 H, dd,

J=1.74, 8.07); 5.18 (2H, 4.39 (2H/ §, J=7.11);

2.40 (3H, s); 1.45 (9H, 1.38 (3H, t, J=7.11).

Exanple 8 - Ethyl . _

8- bramsugparsidtoxgiretthy! - S-bremeyP-meydidoxulioso-4,5-dihydro-3H-

4, 5-di hydro-3H benzo [e] indole-I|-carboxylate O JCLIIX
benzo[e]indole-1-carboxylate of Example 1 (0.3 g, 0.8 mmole%, tert-butyl
bromoacetate (0.3 ml, 1.8 mmoles) and K,CO; (0.257 g, 1.8 mmoles) in dry
DMTF (10 ml) was heated at 60°C, under stirring and nitrogen atmosphere, for
3 hours. The solvent was evaporated off under reduced pressure and the
residue was partitioned between H,0 (30 ml) and AcOEt (30 ml). The organic
phase was separated, washed with H,O (2 x 30 ml), dried over Na,SO, and
evaporated to dryness under reduced pressure. The residue was filtered on
silica gel using hexane/AcOEt 1/1 as the eluent. The resulting oil was
suspended in hexane (200 ml) and the mixture was left under stirring at room
temperature for 4 days. The oil slowly solidified and the resulting solid was
collected and washed with hexane to give 0.169 g (43% yield) of product
(brown solid).

m.p. 105-108°C (dec.)

Elemental

: Calculated C5547% H4.66% N 2.94%  Br16.78%
analysis

Found C55.46% H4.67% N3.02%  Br16.54%



Br NO HO O A solution of ethyl

8- br ono- 3-t ent - but oxycar bonyl net hyl - 2-net hyl -4, 5-
Wele@x06#25- di hydr o- 3H benzo[ e] i ndol e- | - car boxyPeX/BP2H5/013886

Exanple 7 (0.14 g, 10 0.3 mmoll®s) and trifl uoroacetic

acid (2 m) in anhydrous CH2C12 (10 ml) was kept at

ot oshhoV. FOMEORGFD S3aLfsb ik 24 ARRC s gt s
;L
B A L e
1'%@391'16%5; #ﬁge@%?ﬁt |Jr__47]1r1§bat roomtenperature for 30

ut és: i was col l ected and 15 washed with
LSRR Y5O A 83 5o
S 4agua b B NS AR Tongd de):

13.60-12.90 (1H, s); 8.34 (1H, d, J=1.69 Hz); 20 7.79
(1H, d, J=8.27); 7.63 (1H, J=1.69, 8.27); 5.20
(2H, s); 4.39 (2H, q, 2.41 (3H, s); 1.38
(3H, t, J=7.11). WD 20064066923 OCT/ EP2005/ 013886 20
Exanple 9 - Ethyl

Lhyl -4, 5-di oxo-
4, 5-di hydr o- 3H benBB[ e] T hdoleg<1 3¢ 0X (I%at e 0 Xl 1Xo
Br NO \/OH2N 0 5 A suspehsi-pn of yl
8- br ono- 2- net hyl - 4, 5°dioXo<4, 5- di hyds o- 3H
benzo[ e] i ndol e- 1- car boxyl atle of ample 1 (0.3 g, 0.8
mmol es), 2- bronpacetam deQ(0.124 g, 0.9 mmmol es),
K2CO3 (0.229 ? 1.6 mmol es) and Ki
A solution of ethyl 8-bromo-3-fert-butoxycarbonylmethyl-2-methyl-4,5-
dioxo-4,5-dihydro-3H-benzo[e]indole-1-carboxylate of Example 7 (0.14 g,
10 0.3 mmoles) and trifluoroacetic acid (2 ml) in anhydrous CH,Cl, (10 ml) was
kept at room temperature under stirring and nitrogen atmosphere for 5 hours
and 30 minutes. The solvent was evaporated off under reduced pressure; the
solid residue was suspended in Et;O (5 ml) and the mixture was left under
stirring at room temperature for 30 minutes. The solid was collected and

15 washed with hexane to give 0.052 g (42% yield) of product (red solid).
m.p. 197-200°C (dec.)

Elemental

. Calculated C51.45% H3.36% N333% Brl19.01%
analysis

Found C5038% H339% N327%  Br18.04%

'H NMR (DMSO-dg): 5 13.60-12.90 (1H, s); 8.34 (1H, d, J=1.69 Hz);
20 7.79 (1H, d, J=8.27); 7.63 (1H, dd, J=1.69, 8.27); 5.20 (2H, s); 4.39 (2H, q,
1=7.11); 2.41 (3H, s); 1.38 (3H, t, I=7.11).



(0.027 g, 0.16 mmmoles) in dry DVF (10 mM) was kept at
roomtenperature under stirring and nitrogen

w@rewospdes e for 7 hours 30 minutes. The m xt urBCI/BP2485013886
diluted with H20 (10 m) and thg solid was coll ected,
washed with H20 and dried under vacuum at room

tenperature. A _suspension of the solid i bsol ut.e .
E CHixoD bhe P WEShY LA oramo-teaEba oy etByl-Eonetlivists-dioxo-

The suspensj on . hot filtered and the solid was
4@&!&!&(@#@@%‘@1‘?%&3@%5?14'cwf‘j}%éléa € give 0.081 g (23%
yield) of product (brown solid). 15 mp. >250C
El enental Calculated C 51.57% H 3.61% N 6. 68% Br
19. 06% anal ysis Found C 51.26% H 3.53% N 6. 60% Br
19.07% 'H NMR (DMSO-d6);: 68.331H d, J=1.73 Hz);
7.79 (1H, d, J=8.27); A~ s); 7.62 (1H, dd,
J=1.73, 8.27); 7.33 ( 11 (2H, s); 4.39 (2H
20 q, J=7.09); 2.%@ 3K 3 H t, J=7.09).
Exanpl e 10 - Ethyl~ 5-bro ’ngﬁbi)S,ll-
triazacycl openta [1]. phepant pf€xe- 3- gar boxyl ate WO
2006/ 066923 PCT/ EP200%+0 6 21 FBNIINIT Br NH 0 A
suspensi on of et hyl
8- br ono- 2- et hyl - 4, 5- di oxoY, 5- di hydr o- 3H
benzo[ e] i ndol e- 1-car boxyl ate of Exanpl e 0.3 g, 0.8
5 mm|As)spsp@lsemypén@myéwﬁrtyom-égnﬁ{r?ylﬁé-%%Pe‘gf-&hddmﬁﬂ'
glacial AcOH (3 drops) in EXtOH (20 m) s refl uxed,
bemmtde]indpla-i ragroesylats heifir Examnler koé@%ﬁgg:thé miholes), 2-

brastoeestnpice (1o ‘o) DHEmPE Kicdi (e 2Hce. 110 Pgrggs) and KI
i I [ 1/1 h | Ac CEt th I t.
(07 8,810 migolss) e s P el e s L OB tergperature

; o (
ugléq\:/qegt)(i)ﬁrilr?g a%d( r?lztr/(())gyelnela’éjI osopfhere::L (%OP r’/'oﬂgl(l:lts &Merln&rﬁ}/ges. The mixture

QO
J10

10  was diluted with H,O (10 ml) and the solid was collected, washed with H,O
and dried under vacuum at room temperature. A suspension of the solid in
absolute EtOH (50 ml) was refluxed, under stirring, for 1 hour. The
suspension was hot filtered and the solid was collected and washed with
hexane to give 0.081 g (23% yield) of product (brown solid).

15 m.p. >250°C

Elemental = joijated € 51.57% H3.61% N 6.68%  Br19.06%
analysis

Found C51.26% H3.53% N6.60% Brl19.07%

"H NMR (DMSO-d): § 8.33 (1H, d, J=1.73 Hz); 7.79 (1H, d, J=8.27);
7.71 (1H, s); 7.62 (1H, dd, J=1.73, 8.27); 7.33 (1H, s); 5.11 (2H, s); 4.39 (2H,

20 g, J=7.09); 2.36 (3H, s); 1.37 (3H, t, J=7.09).
Example 10 - Ethyl 5-bromo-2-methyl-1H-1,8,11-

triazacyclopenta[l]phenanthrene-3-carboxylate



m p. 158-160C (dec.) Elenental analysis Calculated C

56.27% H 3.67% N 10. 94% Br 20.80% Found C 55.78% H
W@2@596d%23.0. 28% Br 18.52% LC MsS: 384.1, M+ 1BCT/EPNNA13886

(DVMSO-d6): 6 13.25 (1H, s); 9.€%9 (1H, d, J=1.83 Hz);

9.09 (1H, d, J=8.76); 9.01 (1H, d, J:1. 98); 8.98 (1H,

d, J=1.98); 7.82 (1H, dd, J=1.83, 8.76); 4.41 (2H, q,

J=7.07); 2.73 (3H, s); 1.43 (3}%/EJ =7.07). 20 WO

2006/ 066923 PCT/ EP2005/ 013886 anple 11 - Ethyl

5-brono-2-nethyl -1 H 1, 8, 13

[ a] cycl opent af c] ant hr acq

NH /O O 5 A suspen5| g

mol es), 1, 2- phenyl enedl\%rﬂ) U434 g, 1. 2. nmol esj
and glacial AcOH (3 drops) in Et OH (20 M) was

refluxed, under stirring, foro/ hours. After cooling,
the solid was «collected and washed with Et20 and

G A S o
SRR B LR SRS 8 B
et@%%?%%&m iy 3l B el iy gy mom

(2Q)21'1_‘l’1) Was r%fﬁﬂ(egi,l dnadf stirring, for 5 hours. After cooling, the resulting
solution was evaporated to dryness under reduced pressure and the solid
residue was filtered on silica gel using 1/1 hexane/AcOEt as the eluent. The
resulting solid was dried under vacuum at 40°C to give 0.157 g (52% yield) of
product (yellow solid).

m.p. 158-160°C (dec.)

Elemental — ¢o1oijated € 56.27% H3.67% N 10.94%  Br20.80%
analysis

Found C55.78% H3.85% N 10.28% Br18.52%

LC-MS: 384.1, MH"

'H NMR (DMSO-dg): & 13.25 (1H, s); 9.69 (1H, d, J=1.83 Hz); 9.09
(1H, d, J=8.76); 9.01 (1H, d, J=1.98); 8.98 (1H, d, J=1.98); 7.82 (1H, dd,
J=1.83, 8.76); 4.41 (2H, q, J=7.07); 2.73 (3H, s); 1.43 (3H, t, J=7.07).



15 J=1.92, 8.67); 4.41 (2H, q) J=7.09); 2.73 (3H, s);
1.44 (3H t, J=7.09). Exanple 12 Follow ng procedures
W@ Rwhl06a923 0 t hose described in the above exanpP@BEP20051€13886
foll ow ng conmpounds were prepapged: a) Ethyl
8- br orsra: % hydr oxynet hyl - 3- net hyl - 4, 5- di oxo- 4, 5-di hydro
- nzof e -1 -
o agrzoLe ”dgg?b') CHBY! 2 S B P ety T-1H-1,8,13-

8- brono- 2-di et hyl am nonet hyl - 3- et hyl - - di oxo- 4, 5-
trizApango BICHEloRSpar | HABRRHCeRE: Sy PRrdtads et ny)
8- brono- 2-net hyl -3 -benzyl -4,5 -di oxo-4, 5-di hydro-3H
benzo[e] indole- | -carboxylate 5 d) Ethyl
8- br ono- 3- net hyl - 2- (4" - net hyl pi peraZyn-1' -yl ) et hyl -4
55 gigx?-4,5-dihydro-SFLbenzo[e]i | - car boxyl ate
e) Ethy
8- br ono- 3- net hyl - 2- ( pi per azi n-
4,5- di hydro-3H benzo[ e] i
Et hyl
8- brono- 3-net hyl -2- (4" -
[)- 10 nethyl -4, 5-di
1 -carboxylate Q) EtE%yI
8- brono- 3-net hyl -2-(4'-(2-
1'-yl)- nethyl-4,5-dio§bv4, -di hydro-3 H benzo [ €]
i ndol e- | -carboxyl ate Exanplle 13 - Primary
bi ochem cal assay for the infPbition of Biot- Hif-1
a786- 826/ GST- p3003231423 15 The conpounds were
5 evaLAamedpmﬂﬂomhefrﬂbUilSﬂyoﬁnrﬁﬂﬁgﬁbﬂ“hﬁéﬁpﬁﬂéhédﬁhﬁﬁ“*3EL
between Hif-1a and p300 using a fluorescence assay
quF@l[é]mdMe-lmbomlateed@f eEuawple bdd By FEeclfarmmplgs), 1.2-
al., Nature Structural Biolo 2003, .10 .(7 04- 512,
phenylenedianiine 0 di3 gdl-2m@®g¥3pma§a%é%6)zﬁ 43 deaps)’in BOH

usi ng the synthetic procedures describ 20 j.n the :
(bl V@)sad weed, Tmden sHEmHng: B %;ﬂoﬂf%dggiﬁf -CPailflgag?Feﬁ?hd was
corresponding to Ctermnal . 786-826 ajin id .
colbased andavesheil rwith g 8pé)haxage g &ieed-H3of (87% yield) of
AnaS
10 product (vellow solid).

m.p. 234-235°C (dec.)

"-yl]-nmet hyl - 4, 5-di oxo-

gym noeERyl ) - pi per azi n-

Elemental ¢ 1o jated € 60.84% H3.71% N9.68%  Br18.40%
analysis

Found C60.76% H3.70% N952%  Br17.98%
'H NMR (DMSO-dg): 8 13.29 (1H, s); 9.56 (1H, d, J=1.92 Hz); 9.21
(1H, d, J=8.67); 8.33 (1H, m); 8.28 (1H, m); 7.97 (2H, m); 7.84 (1H, dd,
15 1=1.92, 8.67); 4.41 (2H, q, J=7.09); 2.73 (3H, s); 1.44 (3H, t, J=7.09).
Example 12
Following procedures similar to those described in the above examples,
the following compounds were prepared:
a) FEthyl 8-bromo-2-hydroxymethyl-3-methyl-4,5-dioxo-4,5-dihydro-
20 3H-benzo[elindole-1-carboxylate
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Inc (San Jose, California, USA) and used w thout
further purifications. A construct expressing the
w6 pAVAB23" 423 fragnent was transformed 25 POI/EPI®05/013886
BL21 (DE3) strain of E. coli. Sad construct was
obtained by cloning in the expression vector pGEX-
4T-1 (Amersham No. 27-45-80-01) the DNA_  sequence .
whi N endBBEL. 1 ob-RERBIpACBCHSHBROTUIHG PR GRY b Srdioxo-4.5-

RGBT TS S a0

L SR AL R NG NEL T
ol BT YeoCeB e L 1

190 A0 Ostuuli o5t TRy PRA s
LB B TRy e o0 i

20 PR S RS s o b oot 5-
oSoch AR B " poreer e 21 e

oo, 0L S G P V5P -0
GRS T e

Lol P e R A -
o SERNE P RPN SR e

EORRA: K] LOPAPEY ey AR, S RO o of o
R o ) 5, 200 | o 1857, e (50

20) RSl N A SBUHG BlpO cion
i Qo Y 0 i ™
o35, I ALy NS0 R o (BRI T

i ncubated for [ h at 25C.

pidRduAS desOMbad bSAFFeddindtif STOR! M. ! RardkBSBtrbehdr&l Biology 2003,
10 (7), 504-512 was suitably modified.

The compounds were obtained using the synthetic procedures described
in the above examples.

The human biotinylated Hif-1o fragment corresponding to C-terminal
786-826 amino acids (Biotinylated Hif-1a"%6**%) was obtained from AnaSpec
Inc (San Jose, California, USA) and used without further purifications.

A construct expressing the GST-p3OO323'423 fragment was transformed
in the BL21 (DE3) strain of E. coli. Said construct was obtained by cloning in
the expression vector pGEX- 4T-1 (Amersham No. 27-45-80-01) the DNA
sequence which encodes for the p300 region ranging from amino acids 323 to

423; the DNA sequence was obtained by PCR (Polymerase Chain Reaction).
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was added. Each wel| was subsequently washed three

times with 300 | of TBST buffer. The thus prepared
w@k@beeaepr esent ed t he assay plate. 25 Separ at BCTEP10h&013886

pl ate (daughter plate) containiZ¥y in each well 10 | of

each test conpound dissolved in DI\/SO to a

TEELCRCAER! ST S B ST A i
BN Y N R0 WAl i

p%ﬁ@%@%é@ﬁ@@l@buﬁér TS‘@%HI\/I?S"HSQI—I@I;M{D{% 509MM Nacl, 0.1

ZnCl2) and the whol e was m xe fhe mxture

mM 7B OLd mwlbﬂd@gfﬂﬁg/&nlpﬂry%fy%faﬁd' dmﬁ%t erb}ﬁfné)lete EDTA-

transferred to tRe assay pfate. Each daug

ffé@&’r@fe%@éfIﬁHMJtdrfC@@kt‘élilfT@cfleﬁt(I@dUHéOEQﬁ??@Ee ﬁum'%e}q 843 580))

concentration, safe for the two |asf wel

adhehi€iGS B aubiodeptoteas tpr@sfé%@@n"’ehb Rol@blle ﬁﬁct%@%aﬁ:r B??ﬁed on a

two rows represented the positive (row 11,

G&mdtlﬁ@ﬁaiseﬁﬁlaféwm resinHi(AndorsEaMt B%§cler%éserléo. 27- 4574 01).
i ncubation for 1 at 25C, each wel |l was washe

The PB6telin fipfal EBﬁ:&'ertlﬂﬁﬁ@xﬁ Wl etbfndinied- dd@@)rdﬁﬁg&o%ra%ﬁ@rd‘%ﬂh the
NaCl, 0.05% (vlv) Tween 10 20). Each well "was

B&ﬂddmsmy B A4 fBrd 91 QTA 18d1. BildsHuinyl 772 ahed g@97657)t 'T urlty of the
anti body (DELFI A Eu-N | abel ed; Per’ki n El ner

sampleAwds Q&‘élﬂatedllgS@lD&d’AGEl%rﬂ les W&RTstbydd @t 80°C in 50%
containing 10 M ZnCl12. After |ncubat| on for 1

glyoernit enperature, each well was washed with 3 x 300 I
of TBST buffer, then 100 | of signal anplification
sol uTh@raséanivazm:eaﬁméd Suit utsing, NUNC Pdakisorf! 9®rwells plates as
product No. 1244-105) were added. The plates were then
folleawis.usi ng a FUSI ON al pha- FP-HT reader (Perkin
Elmer) in fluorescence node for tinme resolution. The
act i U6 yNOINE€haxisqrpu phigesvi{frona Nuh@t prbdart {bl @w8612) were
The fluorescence nean val ue of negative controls in
incohate? ofemightpivithestremstavidia (S2Emayprodudteof Sos¥62eto a final
fluorescence value of all the other wells. The
coresninatiog ¢f dopebobno PR8I mefén(Plesphass Byiffered Salims 10 mM
then divided by the fluorescence nean val ue of
sqsldumy |R@S@bﬁt€h ol1§0i mMowsotiiutwdhdorideppBsehttpd BEdvh well was

maxi mu
subsequently washed with 3 x 300 pl of TBST buffer (50 mM Tris«HCl pH

8.0, 150 mM NacCl, 0.05% (v/v) Tween 20). Each well was then added with
100 pl of a 10 nM solution of biotinylated Hif-10./%¢-%2¢ in TBSB (50 mM Tris-
HCI pH 8.0, 150 mM NaCl, 5% (w/v) BSA (Sigma, product No. A 2153)) and
incubated for 1h at 25°C. In the last row of each plate, only the TBSB buffer
was added. Each well was subsequently washed three times with 300 pl of
TBST buffer. The thus prepared plate represented the assay plate.

Separately, the plate (daughter plate) containing in each well 10 pl of
each test compound dissolved in DMSO to a concentration of 10 pM was
prepared. This plate was added with 100 pl of a 111 pM solution of
GST-p300***2 diluted in the incubation buffer (TBSB added with 0.1% (v/v)
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signal val ue, 100% and expressed as percentage val ue.
The inhibition value was expressed as the difference
w0 200806925 t he signal percentage cal cul at ed f oPCT/RB2005/013886
each well. Using daughter plates in which the
conmpounds were present at 10 different concentrations

[ tq,.0. [ h ; d -
THERHMED bl Bt Q0o 2ty oedh e e eds Bied 40 wi of
I tai ned 006/ 066923 PCT/ EP200 3886
e BHEBHE cofegrin HE BONRBR P AG BeLs A TReTafil prnsiered to
tthe Si g)rfatlﬁ by 509%9. Rows 11 and 12 containing the
I\;eemsgy ) fy were the controls. The |1 C50 val ues

o0t 158 { T B e P S BB at o
L R S o W P iy 8 et v
a?%@f%éﬂb?gﬂghﬁwm t’[ﬁ%g Zf{vg]_rog&%?éénég e 8)(()¥ft1avtee(row 11,
S5t RS 3o Bupgyeshelypecl 3 caroon e

ethy hytbr 308002 Por* for HMAS S Eachwell was washed with 3 x 300 pl
of TBST buffer (50 mM Tris-HCI pH 8,0. 150 mM NacCl, 0.05% (v/v) Tween
20). Each well was then added with 60.8 ng of an europium-labelled anti-GST
antibody (DELFIA Eu-N1 labeled; Perkin Elmer; product no. A D 0251)
dissolved in 100 pl of TBST buffer containing 10 uM ZnCl,. After incubation
for 1 h at room temperature, each well was washed with 3 x 300 pl of TBST
buffer, then 100 pl of signal amplification solution (Enhancement Solution,
Perkin Elmer product No. 1244-105) were added.

The plates were then read using a FUSION alpha- FP-HT reader (Perkin
Elmer) in fluorescence mode for time resolution.

The activity of the compounds was calculated as follows. The
fluorescence mean value of negative controls in row 12 of the plate test was
subtracted from the fluorescence value of all the other wells. The resulting
fluorescence value for each single well was then divided by the fluorescence
mean value of positive controls in row 11 (which represented the maximum
signal value,100%) and expressed as percentage value. The inhibition value
was expressed as the difference to 100 of the signal percentage calculated for
each well.

Using daughter plates in which the compounds were present at 10
different concentrations ranging from 90 pM to 0.178 pM in each row, a dose-

response curve could be calculated from which the ICs, value was obtained



enzo[ e] i ndol e-1-carbox | ate Ethyl 8-brono-2- 5 CH3

CH2N( CH3) 2 di net hyl am nonet hyl - 3-nethyl -4,5- 1.5
WelR@x06#925- di hydr o- 3H- benzo[ e i ndol e- | - car boxPCHER2005/013886

thyl 8-bronp-2- 12(b) CH3 CH2NEOGH2CH3) 2

di et hyl am nonet hyl - 3-nmethyl -4,5- 13.3

, y C o : S | ,
(bR bn S RO Ry Yo RibiL 4R SR B550%). Rows
1 [ - j 5 rbox | ate
U g R HEPRSRRAS AR, Sete 175 bBon " Cr
, 5- 2 el Vit 9 : i ol :
ot o B RS Bl of s T gy SR hvention
ar@YbpaeanRomyignt hyl - 2- net hyl - 4,5- 14. 9
di oxo-4, 5-di hydro-314- benzo[e]indol e-|-carbox |ate WO
20061 9pR93 PCT/ EP2005/ 013886 27 Et hyl
8- brono- 3-net hyl -2- (norpholin-4"-yl)methyl -4 5-dioxo
4 CH3 CH2N O , 5-di hydro- 3H benzo[ e]indol e-1- 11.0
carboxylate thyl 8-brono-3 -earboxynethyl-2 8 CH2COCOH
CH3 et hyl -4, 5-di oxo-4, 5-di h
benzo[ e] i ndol e- I - car box I

8- br onp- 3- car banoyl net

o
- R4

o)
2 IC
=3 . 50

R3 R4 Chemical Name

§ (nM)
=

Ethyl 8-bromo-2-
6 CH; CH,NH-iPr isopropylaminomethyl-3-methyl-4,5- 9.1

dioxo-4,5-dihydro-3H-

benzolelindole-1-carboxylate

Ethyl 8-bromo-2,3-dimethyl-4,5-

3 CH; CH; dioxo-4,5-dihydro-3H- 33

benzo[elindole-1-carboxylate

Ethyl 8-bromo-2-hydroxymethyl-3-

12(a) CH; CH,OH methyl-4,5-dioxo-4,5-dihydro-3H- 14.2

benzo|elindole-1-carboxylate

Ethyl 8-bromo-2-

dimethylaminomethyl-3-methyl-4,5-

dioxo-4,5-dihydro-3H-

benzo[elindole-1-carboxylate

Ethyl 8-bromo-2-

diethylaminomethyl-3-methyl-4,5-

dioxo-4,5-dihydro-3H-

benzo[e]indole-1-carboxylate

Ethyl 8-bromo-2-methyl-4,5-dioxo-

1 H CH; 4,5-dihydro-3H-benzo[e]indole-1- 13.2

carboxylate

Ethyl  8-bromo-2-methyl-3-benzyl-

12(c) CH,Ph CH; 4,5-dioxo-4,5-dihydro-3H- 7.3

benzo[elindole-1-carboxylate

Ethyl 8-bromo-3-tert-
butoxycarbonylmethyl-2-methyl-4,5-

7 | CH,COOCH(CHs)s CH; diono4.5- dihz dm_3gl_ Y 14.9

benzo[e]indole-1-carboxylate

5 CH; CH,N(CH;), 1.5

12(b) CH; CH,N(CH,CHs), 13.3
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enzo[ e]indol e-1-carbox | ate The conpounds havi ng

inhibitory activity in the H f-1a/p300 assay
waele®ensedsesl above were eval uated using a cel | ul BET/ERBD5/013886
on genetically nodified human 4epatocarci nona Hep3B
cells (Hep3B-VEGELuciferase) in order to stably
expfess a vector |n whi he f%p¥n Readi n¥ybrmegra-negthyl-2-
firefly Lugiferase ofas ugddmorpiolisotfitiiimetbyl-4.halicat ||,
VEGF gene pronotef. H i\ 1 Kndifei-ddrydusBHepateadleliostelrilne '
(whi ch i nduces hypoxi a) T nducesrbaxybitd er ase
trapscription thrpugh acti vat iRihylof StiremdEGEarbooytindtRyl-2-
vthi ch iCH,QQOH capses @H;i ncr Ryl 5idietd-g5adiBydro-3H- | 32.9
actjvity, which can be nmeasur édny[tindole-dmBs Sl | Y
aval | abl e kit. The conpounds iihﬂffsfﬂr&EOW-ééﬂba{rﬂ(%rll'ﬂ'efhyl-

l9 al p3QQ,toneenP! £x i nbihi t HimdapeadeaioxhUcs-hgasesa- | 9.6
act{vation, resul{ing in a requgidein®e-1luehsEiAse
activity. This assay therefore atfows to evaluate the
activhé Yesthpbhifd m@%ﬁﬁﬁ'ﬁ' r dstivite iEdhe P 300

whi ch isC esgentisal to EGF1 lgbﬁlgductli oﬁ 1and ft:hepf[m&/%r assay

d&seBRRUAUENS vd WERE ARUIABENRAS a dd1Rular test on genetioal(l}y modified
Hep- 3B- VEGFLuci ferase cell |11ne was obtai ned accordi ng

hlﬁlﬁahhl@?%alﬁcéﬁﬁﬂl&%nHe?BBC%iW ¢HepIBRY HEPBLOF& &N Porder to
cells p- 3B (ATCC retference No. HB-8064) were seeded

stablyoePpresk lasvdutat B wiliclR tieO 0pRAtR @ddifb hmd 8F Krd@P Luciferase
cel}?s%pv\el l in2 m DVEM 108??% and the foll oJ\)/Qvi %jgﬁdayf

wasader &E@é@@ﬁr@ﬁoﬂﬂi%t%@ﬁ“e%eﬁle RAsher. _
Bi ochem cal s(r)). In each well, the transfection
m xtHifs$ hohictionedsifgl deRrefarhiie (wahdf ésdic@’ hgsedn) induces
Fugene 6, 1 g of the pxp2-VEG--I|uciferase reporter

lupifesaded traWECHiptiah throngh ectiviiiBh R aRaNKEGPH. ptdmoter, which in
accession U22373, Levy et al., J. Biol. Chem 270

tur2 Daust S FA3int38AE. inl AfhferasndctiVitng whicR @6/ D6 e9&3ured with a
PCT/ EP2005/ 013886 28 of pcDNA3. 1(+)plasm d

cqthindrTRUOSENy aildible kit hs coatpaurdssimsedfatingowitheibrydifa 1 o/p300
Transfection was carried out according to the

compldaithibi H - dépesdent hicofesasetactinatadil, @cmdking in a reduction of
popul ati on (phenotypically resistant to neomycin) was

lwileshsecaetivity. Fbimassaly thectfoné nfjompptoavaluats tie antiviig of the
“dilution limt"

compounds towards the VEGF promoter, which is essential to VEGF

production and the subsequent tumor angiogenesis.

The Hep-3B-VEGFLuciferase cell line was obtained according to the
following procedure.

Human hepatocarcinoma cells Hep-3B (ATCC reference No. HB-8064)
were seeded onto 6 wells plates at a concentration of 2.5 x 10° cells/well in 2
ml DMEM/10% FCS and the following day were transfected using Fugene 6
(Roche Biochemicals®). In each well, the transfection mixtures contained 6 pl
of the transfection reagent Fugene 6, 1 ug of the pxp2-VEGF-luciferase
reporter plasmid (VEGF rat promoter, NCBI GenBank No. of accession
U22373, Levy et al., J. Biol. Chem. 270 (22), 13333-13340. 1995), and 10 ng
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procedure (Sanbrook J., Fritsch E.F. and Maniatis T.

(1989) Mol ecular doning, A Laboratory Mnual; Cold
wEpsnepokar bor Laboratories). The subsequent BSHEPR05/013886

for Luciferase expression/acti @8ty "Luciferase assay"

and for the quantification of secreted VEGF in the

015C }%ﬁ@%%gmﬂéﬁshﬁtﬁhzﬁgyzgf\g)({r]r%gﬁvﬁ%cﬁeﬁ{algesm%égs resistant to

sfected sel éct

ki, T LG 01O PRl A, ot

9% "bl ank"” plates (a product by Geiner) at a
mdeﬁé\ﬁ!t){l/ ‘of 1 x 104 cells/well/125 | of medium then

| ef t/% ﬁl‘}?@ﬂ)h@r&llogsgﬁla%%k(ﬂh&%?jﬁeﬁﬂﬁtre@f’szﬂtfs%? ﬁggﬁlyﬁh) was

I'ng sol'utio

se@é’dt@&'@%shbéané”SPaé e&oh&&‘&yﬁa&‘?@c%sw‘ ﬁ %ﬁ@“‘%ﬂﬁlon limit”

centration is 1 wer e

progbdsre RRARIRboN OF UNBritdtl IE F. 200 Q\/Iﬂtma@ﬁr t"[' a(1989) Molecular

concentration of C¢onpound = 1.2 x, partial

CReeNtA al hpBrfAbrPManTal- €%601d Sbiig ]Haﬂ%‘érr Laboratorles) The
i ncubation in thernostat, hypoxia was induced

subeqnéd! hisaby o di ¢ iPragh e&@)rééhéﬁ/‘é@hht?f “Eu@PfeKa@@oasMy” and

stoCk sol ution of deferoxanm ne (final volunme [wel =

fot4Bel uefﬂtﬁ?datﬁﬁﬁ@ﬁ%&ﬁbtté@rVEGPCﬁm@l%'@d erilaXantf "‘EEISA secreted
concentratl on of DMSO = 0.5% fi nal concentratl on of

VEERIaryWeRe carriedlO@ With thegtati atasfyRed skhrfed cells.
therrmstated for further 18-20 hours. Day 3. The

" LucThe fels@wnfs ayperdmnentdl rofnol Giadudddsr ELI SA test”
25 were carried out as follows. "Secreted VEGF ELI SA

testDafuantdp-8Bt HYWEGE Bacifetasd MHG- ware peddedr oBIL 96-wells
using the kit "DuoSet Elisa Devel opnent System human

“DIEAE” pkates (R&loSyst eyrkireiddd) at /avdi%ﬂsngfoﬁ/‘Dﬁ(DO‘Bbeﬁﬁ’@&iil/ 125 pl
PCT/ EP2005/ 013886 29 the supernatant fromthe "bl ank"

oftmedairh; tHeat kest to Adhdrbeveehight o thdrenostitpSBPUESFH CO,).
Luciferase clone were transferred into transparent
96- wBky 2.plrat pb off “§.Rxxwsrking aothtemsdyefl comepowidhdpteviously
the indications of the kit nmanufacturer. 5
prepacid Br esléu@smadium so that the DMSO concentration is 1.6% v/v) were
added to the cells (partial volume /well = 200 pl, partial concentration of
compound = 1.2 x, partial concentration of DMSO = 0.6%). After 1 hour
incubation in thermostat, hypoxia was induced chemically by addition of
40 pl/well of a 6x (600 uM) stock solution of deferoxamine (final volume
/well = 240 pl, final concentration of compound = 1x, final concentration of
DMSO = 0.5%, final concentration of deferoxamine = 1x = 100 pM). The
plates were then thermostated for further 18-20 hours.
Day 3. The “Luciferase assay” and the "secreted VEGF ELISA test"
were carried out as follows.
“Secreted VEGF ELISA test”
Quantification of secreted VEGF was performed using the kit “DuoSet

Elisa Development System human VEGF” kit (R&D Systems). 100 pl/well of
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Quantification of the expression of the Luciferase
reporter gene was perforned by neans of the Bright

w@GmoRemgent (Promega). After renoving the Super/RP10851013886

and washing once with PBS, 40 Idoell of Bright do
Reagent were added to bl ank 96 well plates with

R R S AR o B TR ot

H%p%@mﬁpﬂma@s Bk ORI 4G v
f % red d VEGF

ol 9 AT % ShEbA el TS BT b e

e.2. 15 Table 2: 0 0 R3 Br OR4 0 1C50 M
mé}g@% Ctt'é'ber Luci ferase VEGF R3 R4 Chenical Nane assay

ELI t th &-brono-2 i sopropyl am nonet hyl - 6
F\ﬁeF?ﬁre %sysﬁé’t hyl - 4, 5- di oxo- O. 30 0.30

B B A B RSP g v
performed by means of the Bright Glo Reagent (Promega). After removing the
supernatant and washing once with PBS, 40 pl/well of Bright Glo Reagent
were added to blank 96-well plates with Hep3B/VEGF-Luciferase cells. The
expression levels of the reporter gene were determined by reading the plates
with a luminometer.

ICsy values (concentration of the compound that causes 50% inhibition
of the luciferase signal or 50% reduction of secreted VEGF) for some

compounds of the invention are reported in table 2:

Table 2:
1Cso (M)
2 Secreted
o ,
= . Luciferasel VEGF
5 R3 R4 Chemical Name assay | ELISA
= test
Ethyl 8-bromo-2-
isopropylaminomethyl-
. 3-methyl-4,5-dioxo-
6 CH; CH,;NH-iPr 4,5-dihydro-3H- 0.30 0.30
benzo[elindole-1-
carboxylate
Ethyl 8-bromo-2,3+
3 CH; CH; dimethyl-4,5-dioxo- 0.47 10.66
4,5-dihydro-3H-




, 5-di hydr o- 3H WO 2006/ 066923 PCT/ EP2005/ 013886 30

enzo[ e] i ndol e- 1-

car boxyl ate

Et hyl 8- brono- 2-

wQ cooeyayes hyl -3 12(a) CH3 CH2COH et hyl - 4, 5- di oXPECHEB2005/013886

0.32 2.03 dihydro-3H enzo[e]i

Et hyl

8- bronn-2- dinethyl am nonet hyl -

ol e-1 carboxyl ate
5 CH3 CH2N(CH3) 2

3-met hyl -4, 5-di o
enizo[ e] i ndol e- | -

X0 0.26 1. 20pberszodé]iydiie~13H-
car boxyl at ecdbby}la8 br ono- 2-

diethyl'am nonet hyl-3 ~ 12(b)

ethyl -4, 5-di oxo-#4, 5- 0.32 2.

engzo[ e] i ndol e- 1
12&)hyl - 4, GHgi oxo-
enzo[ e] i ndol e- | -
et hyl - 3- benzyl - 4} 5-

car boxyl ate

Cis/1 CH2N(ECblfaiRp 4
2 c%ro‘ii‘{yﬂﬁé%y‘?—'ﬁ""
LiLa, 8-

[ -2-
4, 5 CH QL G}y g_g%“gw;%
benzo}E

car boxyl at e

Hind518110mM0- 4

carboxylate

5078

2.03

CH,N(CHs),

Ethyl 8-bromo-2-
dimethylaminomethyl-
3-methyl-4,5-dioxo-
4,5-dihydro-3H-
benzo[e]indole-1-
carboxylate

0.26

1.20

12(b)

CH,N(CH,CHs),

Ethyl 8-bromo-2-
diethylaminomethyl-3-
methyl-4,5-dioxo-4,5-
dihydro-3H-
benzo[e]indole-1-
carboxylate

0.32

2.03

CH;

Ethyl 8-bromo-2-
methyl-4,5-dioxo-4,5-
dihydro-3H-
benzo[e]indole-1-
carboxylate

0.45

5.78

12(¢c)

CH;

Ethyl 8-bromo-2-
methyl-3-benzyl-4,5-
dioxo-4,5-dihydro-3H-
benzo[e]indole-1-
carboxylate

1.08

14.51

7 |ICH,COOCH(CH3)3 CH;

Ethyl 8-bromo-3-fert-
butoxycarbonylmethyl-
2-methyl-4,5-dioxo-
4,5-dihydro-3H-
benzo[e]indole-1-
carboxylate

1.6

9.3

CH N O

()

Ethyl 8-bromo-3-
methyl-2-(morpholin-
4’ -yl)methyl-4,5-
dioxo-4,5-dihydro-3H-
benzo[e]indole-1-
carboxylate

1.1

4.8

CH,COOH

CH;

Ethyl 8-bromo-3-
carbossimethyl-2-
methyl-4,5-dioxo0-4,5-
dihydro-3H-
benzo[e]indole-1-
carboxylate

>12.5

>12.5

CH,CONH,

CH;

Ethyl 8-bromo-3-

carbamoylmethyl-3-

0.6

>12.5




12(c) CH2Ph CH3 di oxo-4, 5-di hydro-3H 1.08 14.51
enzo[ e]i ndol e-1 carboxylate Ethyl 8-bronp-3-tert-

wat@speaedhonyl net hyl - 7 CH2COOCH( CH3) 3 CH3 PCT/EP2005/013886
2-met hyl -4, 5-di oxo- 1.6 9.3 ,5-8l hydro-3H

enyof ef Tdot e=t=TcarboxytateEthyi 18 bronor3-
et hyl - 2- (norphol i n- ' -yl ) net rﬁﬁt%E(%ﬁggﬁhihN Jl

di pxo- 4, 5-di hydr p-3H 1.1 4. ¢! %4{@ *g%gfm e-fl-
cafboxyl ate Ethyl 8-brono-3{%4? Tyl -

ethyl -4 5-dioxo-4 5- >12 5 >FArbpxyiaterpcooy ©

N

di hydro-3H enzo[ e]i ndol e-| - carboxylate 9 CH2CONH2
CH3 Ethyl 8-bronmp-3- 1 0.6 >12.5 carbanoyl net hyl -3 WO
2006/ 066923 PCT/ EP2005/ 013886 31 net WD 2006/ 066923
PCT/ EP2005/ 013886 32 BI BLI OGRAPHY 1) Senenza G,

Nat ure Revi ew Cancer, 3, Cctober 2003, 721-732.
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CLAIM5 1. The use of conpounds of general formula (1):

; e
26f ??2@2%?;%3 ?al %@Pﬁe&@ﬁm “%?%aﬁiﬁ%%ﬁey?;?e
ﬁet BTN P FRRE G S TR n The ©

or rru?élﬁ% )I?r eettl 5Pk€fq‘8586c(1ﬁ s 30F - BeS! Wi QNS | lgl_eegipg of the

ered aromatic or a
f I b
Ar.egg@doﬁ*; SSER LA TOLORPH Rkl AR %fazy?
1- I f @@?ggf(g)) Cdal kyl ,
S@al o@?rllﬁ{gne;te% %%oégbegr ?Em( ylam %Lé&)- o
AR SRl g ST 0 !
hydr ogen; acyl (C 1- C4), (c 1- C4) al kyl sul f onyl ,
(C1-A4) al kyl am nosul fonyl ,- strai ght or branched

(C-C4)alkyl, 20 optionally interrupted by -0-, -S,
-N=, -NH, -NHCONH-, - NHCOO,
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- NHSO2NH-, - NHC(=NH) NH-, -NHC(=NH)-, -NHCSNH, -CO,

-C0O, -CONH, -S2-, -S2NH, -CH=CH, -C=C groups,
woeoosioboei t uted with hal ogen, -NH2, -OH, - SH, PET2EEINBR013886

- COOH, -SO2NH2, - CONH2, WD 2006/Q66923

PCT/ EP2005/ 013886 35 - NHCONH2, -CN, phenyl, 5- or 6-

ﬁ.ﬁgﬁ\:‘_gd heterocycle; R4 is -NR6R7, wherein R6 and R7

= dependently, hydrogen, (C-C4)acyl,
(Cl- ) al kyl sul fonyl, (Cl-C4)al kyl am nosul fonyl,
strai ght or branched (Cl-C4)alkyl, optionally

b t d i th hal I 5 thiol,
Koy b pse f' Pmpg%nﬁﬁ@ﬁlﬁensrﬂaf%mvﬁ??@y embered

heterocyclic ring, in particular norpholine; -OR6;
car banoyl ; straight or branXhed (C1-A4) al kyl ,
optlonallylnterrupt SQ, - N=, -NH- -CO,
-COO, -CONH, -S02-

PN ups, or subst i t ut ed
with halogen, am ne, “thiol, carbanoyl,
nitrile, phenyl or a 5- g giTber ed heterocycle; up
to 10 10 nenbered ar gt ’ sereayomatic ring; 5-
or 10- menbered heterocycli‘d 'Ng; is NH2; NR6R7;

OR6; straight or branched (£=€t4)al kyl, optionally
interrupted by -0-, -S-, =, - , - , -COO

groups, -CONH-, -S02-, - O'NH- 04 substituted with
hal ogen, am ne, hydroxyl, ( hi ol , car banoyl ,

nitrile phenyl or a 5- or 6- mber ed het erocyclic
WhdLin to 10- nenbered aromatic or heteroaromatic
ring; a 5 or 6- nenbered heterocyclic ring; ureido;

the salts,-- '1§‘91r£§ﬁ te &N Blgr’%r .or di ast er eoners

thereof, for thé Ppreparation of ’an antitunor

L ner RSHE SRR A0 £ HTIHUSRsS! NApTOUNS oo
ring pgi eﬁgi;bd YareUBsid oyt & V’ﬂo%@tt{%?'x&ﬁﬁnthe ca)%ggﬁ dal@l%s they are

of conpounds” as cl ai indla erein

1ﬁ{k%d'\{g ?Bﬂn 4 896t 'T@rm\%ltbtér&b ﬁefe@%@ﬁ&@ﬁ? ﬂﬁtetrgg%ogﬁ‘at?c ring;

1 nke forma diazine or zodi azi ne

mlech%g_%ﬁfol@' NQgbthet! #iffF the?at@hs 2EMMNERLEY t8 (6- and
7-positions in formula (I)), form a 6- membered aromatic or a 5- or 6-
membered heteroaromatic ring, preferably a benzene ring optionally
substituted with (C1-C4)acyl, (C1-C4)alkylsulfonylamino or (halogen)
C1-Cdalkyl, halogen, amine, mono or di(C1-C4)alkylamine, hydroxyl,
(C1-C4)alkoxyl, thiol, (C1-C4)alkylthiol, carbamoyl, nitrile, sulfamoyl,
phenyl;

R3 is hydrogen; acyl(C1-C4), (C1-C4)alkylsulfonyl,

(C1-C4)alkylaminosulfonyl, straight or branched (C1-C4)alkyl,
optionally interrupted by‘—O-, -S-, -N=, -NH-, -NHCONH-, -NHCOO-,
-NHSO2NH-, -NHC(=NH)NH-, -NHC(=NH)-, -NHCSNH-, -CO-, -COO-,
-CONH-, -SO2-, -SO2NH-, -CH=CH-, -C=C- groups, or substituted with
halogen, -NH2, -OH, -SH, -OCONH2, -COOH, -SO2NH2, -CONH2,
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5. The use according to clainms 1-2, of a conpound (1)
in which: X=X =0 R3 is selected fromH, nethyl,

whewspbeo2xar boxynet hyl, tert WO 2006/ 066923  PCT/EP2005/013886

PCT/ EP2005/ 013886 36 but oxycar bpnyl net hyl ,
car barmyl methyl; R4 is a nethyl or ethyl group

or vtvl‘q{)}ﬁ a” pm@t@?gé&ﬁgﬁ%ﬁﬁj@%ﬁ@% (_r}n no 9roRp
B R e R
‘ﬁ%bgpn@?%'y?‘!ﬁ?@ﬁ'aﬁﬂ&ew KClriGasrigpingsnifonyl, straight or
ﬂs‘%]‘t}?@?r‘g' sCAERE O‘%ﬁ“‘%aﬁ& AYY tﬂ*l%edd%%hal%eap RyRiRg- hydroxyl,
SR AT i 3500 g Aot o,
weikicnsla! o n@g\}ﬁggO?R@tc%rpaxﬁﬁ%&i‘ngw o] br@nghggl §C5-C)alkyl,
(ﬁ%tg%rfﬁlﬂyﬂ{tgfr%%t@c?%/oj@-] Lgdohe= 1A Py 2t éoo L 2conm-, -s02-,
%(%2 Pig' %'nggﬁtzg?ije] | ngﬁfﬂ*ﬁtg yca%?lb ]:%éteg am%léc%) )l,(lfhyd’roxyl thiol,
%rglélﬁi%g nﬁ%ﬁ@r gfﬂéhgfn c{fogeghyédro%l ﬁ%gﬁﬁe aé blg%;lrgc%(ygle up to 10-

rﬁ{aﬂﬂrﬂgﬁ%d éir?rélﬁ.%wb%rt Iéc)a(tfcr:%e;rgghat c 1i 122t AuA wqrﬂ?%r_edzl@eterocychc

x0- 4, 5-di hydro- 3H benzo[e]lndol e-|-carboxyl ate; -
% 8- br ono- 3- car boxynet hyl - 2- et hyl - 4, 5-di oxo-4,5

d' hyq?ié”ﬁ@?”ﬂl@[ﬁi’}' "@ﬁ e's’gla}'éﬁr&% hgﬁgd 8 e(;%fzal_lkyl, optionally

8- br onp- 3- car banoyl ret h I-

gl 0enes ol {p ol con bpnale 2
-CONH-, -S502-, -SO2NH-, or substituted with halogen, amine, hydroxyl,
thiol, carbamoyl, nitrile, phenyl or a 5- or 6- membered heterocyclic ring; up
to 10- membered aromatic or heteroaromatic ring; a 5 or 6- membered
heterocyclic ring; ureido;
the salts, isomers, enantiomers or diastereomers thereof,
for the preparation of an antitumor therapeutic composition.
2. The use of compounds as claimed in claim 1, wherein R1 and R2 form a
benzene ring optionally substituted with halogen.
3. The use of compounds as claimed in claim 1, wherein X and X' are N
and, together with the carbon atoms they are linked to, form a diazine or a
benzodiazine.
4. The use according to claims 1-2, of a compound (I) in which X=X’=0.
5. The use according to claims 1-2, of a compound (I) in which:

X=X’=0;

R3 is selected from H, methyl, benzyl, carboxymethyl, tert-
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triazacycl opent a[ 1] phenant hrene- 3-carboxyl ate; -
et hyl 5-brono-2-nethyl-1H1, 8, 13-

W@ pioamedIenzo[ a] cycl opent a[ c] ant hr acene- 3- car bPXI/EP1085/013886

WO 2006/ 066923 PCT/ EP2005/ 01388686 37 - et hyl
8- br ono- 2- hydr oxynet hyl - 3- et hyl - 4, 5- di oxo- 4, 5-

bgi;tgi(%g&bgﬂglﬂg%%[@grw&% ;/Fbg}’dl?ar boxyl ate; et hyl

rono- 'am none 2met hyl -4, 5-di oxo- 4,

5- d - i - . ¥-% .

5 br b B T 25 YL B aR bR PHb i fed Bt Mydroxy or
: ,][OQ,]ZD; €5 a brinsAk RXd-aha; 8-b -3

a?lﬁ;r?elt% E%/ - ﬁ%ﬁle% {/ﬁngf?rger azicﬁﬁaﬁr}?éﬁﬂ}%’t hylr?md)f,

5-di QQ(S)iflet}é)')g/icQ n%_s H benzo [e]indol e- |

- car boxyl ate; “et hy _ _ '

& br AR dadBt fhinted B REA 15 otYh oA () Swhich is selected

-ali - i ndol e-1 -carboxyl ate; ethyl

o ehudop pagaolel | 000l o1 -carborylate; ety

yl) - met hyl - 491 di oxo- 4, 5-gdRydp 0 3hEMRGT408 b RIA §-dihydro-3H-

- carboxyl ate; ethyl 8 -brono-3

- met hyl - 2- (4 ' YA oR! in-1'-yl)- 15

et hyl - 4 (siﬂjg?gégef}{fd?’g?c}i ﬁ{}%’f’%'ygﬁ%f,;ﬂzo [g]i)ndol e- |

- carboxyl ag@y] g-be'ﬁ?o—Q%o‘?ﬁoﬁeﬁ%@—&’%@h&%ﬁf-ﬁi&@4??—%illydro_

inclainms 1-6, for the preaparation ntituno

t herapeutic 3meﬁ§&>[tet1maof1@n-&a%ok;yﬁﬁwent of 1ung
carci noma, breast carcinoma, prostate carcinoma,

neur abl ast ogy] gl i obl a@b%&ﬁo@,3U@Jﬂn§éth?1-mes-dff§k@ﬂ195@iih dro-3H-
central nervous systemtunors, oropharyngeal squam)ug

cel | cancerbeﬁgbl;?]ﬁﬁioléqn@@rrbox9mey, esophageal ,
ki dney, col on, ead- and- neck Cancers and

ol i godendri eff§] 8-broigo-BSmethylCONRQIPASIInL}'- AGHRAN10Y, 5-dioxo-

to clainms 1-6, for the preparation oOf a therapeutic

conposi t i 0D4§@Idi]@y@%e31HLH@1zd[€PthIé— N&ka@hoRY1@eki NG 25
angli ogenesis In a t unor patl ent.

- ethyl 8-bromo-2-dimethylaminomethyl-3-methyl-4,5-dioxo-4,5-
dihydro-3H-benzo[e]indole-1-carboxylate;

ethyl ~ 8-bromo-2-isopropylaminomethyl-3-methyl-4,5-dioxo-
4,5-dihydro-3H-benzo[e]indole-1-carboxylate;

ethyl 8-bromo-3-tert-butoxycarbonylmethyl-2-methyl-4,5-
dioxo-4,5-dihydro-3H-benzo[e]indole-1-carboxylate;

- ethyl 8-bromo-3-carboxymethyl-2-methyl-4,5-dioxo-4,5-
dihydro-3H-benzo[e]indole-1-carboxylate;

- ethyl 8-bromo-3-carbamoylmethyl-2-methyl-4,5-dioxo-4,5-
dihydro-3H-benzo[e]indole-1-carboxylate;

- ethyl 5-bromo-2-methyl-1H-1,8,11-
triazacyclopenta[l]phenanthrene-3-carboxylate;

- ethyl 5-bromo-2-methyl-1H-1,8,13-

triazabenzo[a]cyclopenta[c]anthracene-3-carboxylate;
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9. The use of conpounds (1) according to clainms 1-6,
for the preparation of a therapeutic conposition for

WO pivslosdoehg tunor growth and netastatizati on. PAODEP2NS/013886
antitumor conpound sel ected from%he group consisting
of WD 2006/ 066923 PCT/ EP2005/ 013886 38 -@;uﬁél 51_
8- br anp- 3-t but ox;gcg{:&ggy%_ byt oA liRE Py, 4 5-dioxod 5.
di oxo- 4, 5- di%ﬁl?/%lr o- 3H benzo[ e %O?K%E?@ﬁ boqu 1.3I¥e;4’ 5- 10X0-4,5
ethyl 8- br orgh i85 HOYYRI BYd 1B L b o gy Rdi 0X0- 4,
di hzdr o- 3H benézs%[ e] i ndol e-[ %ﬁ -car boxykg&pﬂé - et hyl

8- branp-3-c 1 ViR ; j ox Q- . "
di hydro- 3 I—I-%E)K)%g?cl)lb?(g}lai ndo?@%g%@%%%&e ‘31/45 dioxo-4,5

5- br ono- 2- drol3Htben®| dfindole-1-carb -
triazacycl gggﬂ%{ar[t)l ] pheeﬁlant[h]gleng-e é-ccaerlr %lelt%it e - ethyl

5- bromo- 2- metiil - BEbrbno-23metfyl-3-benzyl-4,5-dioxo-4, 5-dihydro-3H-
triazabenzo| alj]@c’:lycl oprent al c] an?%r aceer?gy}s- ¢ar 1%}>(<(3)M a? g nydro

et hyl benzole indole-l-carboxpllate; _ '
8- br ono- 3- net hyl - 2- (4' - met hyl pi'perazi n-1' -yl ) et hyl

4, 5- ﬁi 0x0- Actinydi NygliRosid-Bangalyels ook Sy AIRNN. PLA) methyl-
- ethy

8- br ono- 3- maHyioxd-4 '-aﬁ!ﬁﬁbnsHlbéﬂlﬁolgigilg%!{;;-gic%gﬂéfﬁ%fe;

4, 5-di hydr o- 3H benzo| e]indole- | -ca _
ethyk 8- br osthy3- 8ebittho-32nmiefhyll 2-BYsaxtet tyh) mBiR1-4,5-dioxo-

erazin-1'-

yl ) - net hyl - 4,5ditiyoro-YH HedizBy8liRdSig- Penzwbalihrdol e- 1-

car boxyl ate - ethyl

- - 3- | - R¥rdd _a{g b.Y> i LB -5 eta7in. 1'-
e, 3 A A i

20 car boxylﬁlt)an&fhylﬁi,5@63@6%5%&?@?&@9% kﬂérlinéio.le-l-
contai ning a conmpound of formula (1), as e ed in
claims 1-6,cdarbgeylwee; Wi th pharmaceutical ly acceptable
carriers or excipients. 12. A therapeutic conposition

accor di ng tethyl a8 tbrdio-B aneftyl N{ £ @-amdRoethyl)-piperazin-1'-yl)-
adm ni strati on.
methyl-4,5-dioxo-4,5-dihydro-3H-benzo[e]indole-1-
carboxylate.
7. The use of a compound (I) as claimed in claims 1-6, for the
preaparation of an antitumor therapeutic composition for the treatment of lung
carcinoma, breast carcinoma, prostate carcinoma, neuroblastoma, glioblastoma
multiforme, melanoma, central nervous system tumors, oropharyngeal
squamous cell cancer, cervical cancer, ovary, esophageal, kidney, colon,
head-and-neck cancers and oligodendrioma.
8. The use of compounds (I) according to claims 1-6, for the preparation
of a therapeutic composition for preventing, inhibiting or blocking
angiogenesis in a tumor patient.
9. The use of compounds (I) according to claims 1-6, for the preparation

of a therapeutic composition for inhibiting tumor growth and metastatization.

10.  An antitumor compound selected from the group consisting of
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- ethyl 8-bromo-3-tert-butoxycarbonylmethyl-2-methyl-4,5-
dioxo-4,5-dihydro-3H-benzo[e]indole-1-carboxylate;
- ethyl 8-bromo-3-carboxymethyl-2-methyl-4,5-dioxo-4,5-
dihydro-3H-benzo[e]indole-1-carboxylate
- ethyl 8-bromo-3-carbamoylmethyl-2-methyl-4,5-dioxo-4,5-
dihydro-3H-benzo[e]indole-1-carboxylate
- ethyl 5-bromo-2-methyl-1H-1,8,11-
triazacyclopenta[l]phenanthrene-3-carboxylate
- ethyl 5-bromo-2-methyl-1H-1,8,13-
triazabenzo[a]cyclopenta[c]anthracene-3-carboxylate
- ethyl  8-bromo-3-methyl-2-(4'-methylpiperazin-1'-yl)methyl-
4,5-dioxo-4,5-dihydro-3H-benzo[e]indole-1-carboxylate
- ethyl 8-bromo-3-methyl-2-(piperazin-1'-yl)-methyl-4,5-dioxo-
4,5-dihydro-3H-benzo[e]indole-1-carboxylate
- ethyl  8-bromo-3-methyl-2-(4'-(2-hydroxyethyl)-piperazin-1'-
yl)-methyl-4,5-dioxo-4,5-dihydro-3H-benzo[e]indole-1-
carboxylate
- ethyl 8-bromo-3-methyl-2-(4'-(2-aminoethyl)-piperazin-1'-yl)-
methyl-4,5-dioxo0-4,5-dihydro-3H-benzo[e]indole-1-
carboxylate
11. A therapeutical composition containing a compound of formula (I), as
defined in claims 1-6, together with pharmaceutically acceptable carriers or
excipients.
12. A therapeutic composition according to claim 11, for parenteral

administration.



