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| NDOLE DERI VATI VES HAVI NG ANTI TUMOUR ACTIVITY FI ELD OF
THE | NVENTI ON The present invention relates to indole
wa@lersi3amB4es having antitunour activity as wel PCHEP1006/062798
t he pharnmaceuti cal conpositions containing the
abovenenti oned conpounds, fqr the treatnent of tunours
BACKGROUND OF THE | NVENTI ON ' The t herapy of tunours is
bei ng currently achi eved by surgical intervention,
radi ati on treatnment and chenot hera_ly. The drawbacks of
this INDOLE EERIHAiTrWl;':SdﬂAVNGtMTdeMQU& AGTIVREY
cytotoxic drugs, which is usually not limted to the
FIEIED OQF TEE INVENMTIONO t he acquired resistance of the
cancer cells to sone of the nost w dely used drugs,

%L‘FQ rSHa4ERE iﬁ\}éﬁftibﬁﬂrﬁét@é %efﬁdo@%érﬁéti\%? h%bﬂyaﬁgititumour

I'mnation o e primary tunour Yy Ssurger

not s bl i n..any ; .prevent
acfifly 82 PR aRr e BrdlachuaRtooRBataee ShtaRizgy e above-

breast cancer or_nel anoma, to invade other target
me&t'aaﬂfé,pomwagsbfeemtre@tmrﬁtofttwapw%e t herapy of the

net astasi zing tunours is unlikely to bring to the
BAGKOREOUND O THE INMENAIONNt ; therefore, the treatnent

with cytotoxic drugs is now seen as a palliative and

|'i f Eher enerapy Nof NRinfsisksT & hissingh@rren@yr athieeed®bhodurgical

A chronic treatnent with a drug having low toxicity

intwghﬁoﬁ’,eraefa‘%ﬁrt?e%'ftrﬁteng@hé BhbRioBdraBy I hd BrRavARIdE F tA6 latter

progressi on

are mainly due to the toxicity of the cytotoxic drugs, which is usually not limited
to the cancer cells, and to the acquired resistance of the cancer cells to some of
the most widely used drugs, which reduces the long-term efficacy of the
therapy.

The elimination of the primary tumour by surgery is not always possible
and in any case does not prevent the most metastasizing tumours, such as for
example breast cancer or melanoma, to invade other target organs.

It has become evident that the therapy of the metastasizing tumours is
unlikely to bring to the complete cure of the patient; therefore, the treatment with
cytotoxic drugs is now seen as a palliative and life-prolonging method rather
than a curative method. A chronic treatment with a drug having low toxicity
would be preferable, while targeted to the control of the progression of the
disease.

During the last years cancer drug development has moved from

conventional cytotoxic chemotherapeutics to a more mechanism-based targeted
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di sease. During the |ast years cancer drug devel opnent
has noved from conventional cytotoxic
W@ b@aostaes apeuti cs to a nore nmechani sm based PCT/EP2006/062798
t ar get edapproach towards the comon goal of tunour
gromh arrest. The rapid prggress in chromatin
research and under standi ng €pi genetic control has
supplied a plethora of potential targets for
intervention in cancer. H stone deacetyl ases (HDACs)
appmachbtawardsdthey dampnpoageal iaf tynoourh gaewith arrest. The rapid
transcriptional control, and inhibition of HDAC
proxgésy iihy chionigtirs meséarch| and| esderstsring eigesdtie icontrol has
tunour cells. Hi stone deacetyl ase inhibitors are now

su;!gfﬂ@fef(;b E%tﬁ’@ra%f ntld‘ %@fﬁo?fnt@%?@eamﬁﬁer.

ntlatIO totic cel variety

oni HistER0 ReBRgo %eks(Hl?ﬁﬁﬁihaV%ﬁ%”?% 'eoé’dé'ﬁr‘““r&'sﬁﬁ% "Growth
2001 , Nov. 13 6 477-83; Marks, P. Rev
an@afiaescrygignabeeoiica)ands AnhiBAON 8 HIAG: [AstviBhnsings Small

antici pated before, another very inportant and keenly
malecules aadsmppcptosi’s inrtuolonigicelis. Historwpgeacetylhse amfsibitors are
of resistance to the drug used by the tunour cells

now' lafviatl to Deepsteht mdudsts dﬁ?&ivﬂh dresdts Hifleesntizion, 8F Wpoptotic
are often capable of resisting the effects of rrany

celPidagih Y Wﬂé’lgc?ldfrﬁﬂﬁfo Jﬁ}é?”célfs fnhEEIﬁJr@rEnd‘ "t ]f’chﬁqo%? bearing

chem cal | erent Ni SNs O

a9 s A bR ool éfmmmmg?af:gﬁ-sa
Malrlr(]ss tpanﬁgt I%gvnnéjarnsce(l?fzobq%eac ‘5 (3) 194 -202).

On the other hand, as anticipated before, another very important and
keenly perceived aspect of oncological therapy is the onset of resistance to the
drug used by the tumour cells treated. The cells that develop resistance to a
drug are often capable of resisting the effects of many other antitumour drugs,
even if these are unrelated chemically or act with different mechanisms of
action. (Annu. Rev. Med 1991,42: 277-286; Drugs of the Future 1997,22: 653-
660).

A number of tumours, such as, for instance, tumours of the adrenal
cortex, colon, kidneys and jejunum and liver carcinoma manifest drug
resistance right from the very start of treatment with antitumour drugs (Barrows,
L. R. Antineoplastic and Immunoactive Drugs, 1995 ; 75; 1236-1262).

In other cases, the tumour cells acquire resistance in a manner similar to

that of bacterial resistance to antibiotics. This type of resistance has genetic or
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cortex, colon, kidneys and jejunum and |iver carcinoma
mani fest drug resistance right fromthe very start of
WO e@atisiest Wi th antitunour drugs (Barrows, L. RCT/EP2006/062798
Anti neopl asti c and | munoactive Drugs, 1995 ; 75;
1236-1262). In other cases, othe tunmour cells acquire
resi stance in a manner sim ?ar to that of bacteri al
resistance to antibiotics. This type of resistance has
geneti c orepigenetic changes; these changes allow the
epigengtic echanges; thaesepehangesraltaw the daughtee gells) tavpralifienate in a
antitunour agent is present. \Watever the cause of the
millgesinstiaick ¢he Ahtilueduls dgent epreseacy of the
antineoplastic treatnment in the long term Patent
AP PNHEREVE N HEORARE 38 1HE SEsidbsited?! - Ieads! ® inefficacy of the

derivatives wth antinetastatic activity. a

hcat | I3 jled in the nane of the
an@'ﬁ%}ql%ﬁﬁﬁ%’[@%‘i%@%ﬁﬂgééfﬁ'l(’js bi s- heterocyclic
conpounds useful as antitunpur agents._ I.n conc¢l usion, .
i n Paendrarnlicgiion i MIQP/RRPE1 jdesgribes Jhigtindqler eeivatiyes with
need for new conpounds endowed with antitunour and/or
antimetastaticsactivilyng activity, i.e. conpounds which are
active agai nst drug-resistant tunours and/ or capable

of PalgntJapdlicatioaMVO02rBes56 fir Rl a¢ttheenagri Bftthe applicant
tunours agai nst which they were ineffective owing to

cish3o8 i MRRYSeRE LR BBl A et

ﬁ 23&\ @qrféé@sslgn,% ti\g %lflgllcgIo%(),ellrfieYcil me\f'g 3s os%rsoensg?y E)gl%eived need for
new compounds endowed with antitumour and/or chemosensitising activity, i.e.
compounds which are active against drug-resistant tumours and/or capable of
making known antitumour drugs active against tumours against which they
were ineffective owing to the onset of the above-mentioned conditions of drug

resistance.

DESCRIPTION OF THE INVENTION

We have found that a class of indole derivatives possess the requisites
essential for such antitumour, antimetastatic and chemosensitizing activity.

The compounds of the present invention showed to be more potent than
the homologue compounds described in the patent application WO02/36561, to
inhibit the proliferation of NB4 promyelocytic leukaemia cells (see the results
presented in Table 1 and Table 2 under the section Examples). These

surprising anti-proliferative results, revealed for this new class of compounds an



essential for such antitunour, antinetastatic and
chenosensitizing activity. The conpounds of the
WEe@sasds4 nventi on showed to be nore potent theCI/EP206/062798
honol ogue conpounds descri bed in the patent
appl i cati on WX02/ 36561 to4inhibit the proliferation
of NB4 pronyel ocyte | eukaema cells (see the results
presented in Table 1 and Tabl e 2 under the section
Exanpl es). These surprising anti-proliferative
aniicanger spotentiality dar ftbe treatsnantvofc cageeropatieniporasisiant to the
ananti cancer potentiality for the treatnent of cancer
thapapies cusrentipuséant to the therapies currently used.
Therefore the main object of the present invention are

theTh?t‘é%r% ?H@nﬂﬁﬁ'ﬂ%tﬁ’éct':ef 'THbaPiFés)en?e‘lh%hticYWiér i indole

useful agents as antitunour, an metastati c an

nsi tiser,.agent s,.. (1), whe > AL is_eith r
coffBBIREF a7 Frft " B b v, AnEHEE . fsh SaBith B eRimour

rings; > X is a saturated or unsaturated (al kenyl ene

5 anwe%swm%@?mqsﬁé‘ﬂt'sﬁfaﬂ?@ﬁched (C2-C10) al kyl ene,
optionally substituted with OH or a (C6-Cl2) aryl,
(C3-C 0) heteroaryl containing at |east one
het eroatom sdlected fromN, Oor S, whereirn|in the
cyclic groupy at least one @y the -CH is pptionally
substituted vith C- hal ogen c1r C(CrC 3) alkyl; Q =SH,
COCONR 2R3, (OCF 3, where,

(1)

where
10
Rl
N
R \
Ry
> A, is either H or A, wherein R, R’ and R are the same for both indole
rings;
» X is a saturated or unsaturated (alkenylene or alkynylene), linear or
15 branched (C,-C) alkylene, optionally substituted with OH, or a (C¢-C12)

aryl, (Cs-C+o) heteroaryl containing at least one heteroatom selected from
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o0 Gis either Hor a glycosyl; o R2, R3 are the sane
or different and are either Hor a (GrC 4) alkyl; o Ri

WO 200828184 ed fromthe group consisting of H, (EIFEE006/062798

al kyl, (C6-C12) aryl, (C6-C 2) aryl-(Cr C4)
al kyl ene, (d-C 4) al kanoyl Rgmd (d-C 4)-al kyl -
(C6-Cio)-arylene; o R and the sane or different,
are selected fromthe group consisting of: H
saturated or unsaturated, linear or branched (Cl-Cl0
al ki, ,O @it Bomdierginsiobthe cyelisdgrdups at (e@st Gneopf the —CH- s
heteroaryl or (C3-C 0) heterocyclyl-(CrC 4) alkyl ene,
\mleoat.csrgm?mmefmewwah@nbwg@ cﬁtCJ(e‘%ﬂs) arktlgllF;{g% er %t om
sele r with a group - : ere
Rba‘r &5&3”&%5 (Spi‘::l%rixrenbrand are H, linear or
branched (CrC 4) alkyl, (CrC4al kanoyl; OR4 where
R4— I osyl, (CrC 4) al kanoyl,
gl yco ﬁéghggéeﬁda@ Qéﬁf'ﬁ nitrile and NR5R6.
The present invention also cbapfises tautoners,
geonetrical isoners, op@-<Rlly active forns as
enanti oners, di astereonersHand racemate fornms, as well
as pharnmaceutically acceptable salts of the conmpounds
rmula (I). Preferred pharmaceutically acceptable
salts’of the Forrmula (1) are acid

o Giis either H or a glycosyl;

o Rg, R3 are the same or different and are either H or a (C4-C4) alkyl;

o R is selected from the group consisting of H, (C1-C4) alkyl, (Ce-C12)
aryl, (Ce-C12) aryl-(C4-C,4) alkylene, (C4-C4) alkanoyl and (C1-C4)-alkyl-
(Ce-C1o)-arylene;

o R and R’, the same or different, are selected from the group
consisting of:

= H;

» saturated or unsaturated, linear or branched (C1-C4o) alkyl,
optionally substituted with a (C3-C49) heteroaryl or (C3-C1p)
heterocyclyl-(C+-C4) alkylene, where the heterocycle contains
at least one heteroatom selected from N, O or S, or with a
group -NRsRg, where Rs, Rg are the same or different and are
H, linear or branched (C4-C,) alkyl, (C1-C4)-alkanoyl;

= ORswhere R4 = H, (C1-C,4) alkyl, mesyl, tosyl, (C1-C4) alkanoyl,

glycosyl;
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addition salts forned with pharmaceutically acceptable

acids |like hydrochl oride, hydrobrom de, sulfate or
whe®asase, phosphate or hydrogen phosphate, aREI/EP)6/062798

benzoate, succinate, fumarate, nmaleate, |actate,

citrate, tartrate, gluconats, met hanesul f onat e,

benzenesul fonate, and para-tol uenesul fonate salts.

Wthin the framework of the present invention,

exanpl es of the linear or branched (G -C 4) alkyl

group, are halegansazise, nira, mitrilejan 6, ethyl, propyl

and butyl and their possible isoners, such as, for

exalhé epresenipinvpition itsth ¢owiprises dalitymérs| \Yeomdidcdleisomers,

"al kyl ene" refers to a |linear or branched chain

opf?ééﬂg' é‘é(}ﬁ/ehﬂb‘?fhgcé’é BRANfiGHER2 ! diadi¥ATBMES Sid TatehR orms, as
as use

herein 1 nclude, but are not imted to,
h e |l e f - - di 0 e-
well5s Hhaaiq ot Hegeo il S o dnbqulsdBimiya (0
or (C6-G 2) aryl - (G -C 4) alkyl group are phenyl, ,
1- éFefQUﬁﬁpF;hﬁﬁmaPeﬂFﬁq{Wa%@%ﬂt?NBé@i‘%l of t@epﬁ@rﬁ&plgt(ﬁyare acid
1- phenyl et hyl , 3- phenyl propyl, 2-anthracenyl propyl,
additiantsaitadennydd witb pharmaagutic¢atly asiceptable acids like hydrochloride,
napht hyl et hyl , 1-napht hyl et hyl, 3-napht hyl propyl,

hydrobedidey lspIrateyern bisulfatap phbsphdte it hydhegers pobghateN acetate,
the term " (Ca-C6) heterocyclo" or the term " (Ca-C6)

be%ﬁéo%%i}ﬁ te, " folntdriitd, OmAIdREOYRUSR! diffafee tbﬂgartehgrltéconate,

sl X- nenbered non-aronmati c ringcontai ni ng one

AR RS o o RSB GRS o

unsat uration. Exanples of "heterocyclic" as used _
her Within the framewaik of the peesent inyertiong examples of the linear or
t et rahydr of uryl,

branched (C4-C,4) alkyl group, are understood to include methyl, ethyl, propyl

and butyl and their possible isomers, such as, for example, isopropyl, isobutyl,
and ter-butyl.

The term "alkylene" refers to a linear or branched chain divalent
hydrocarbon radical. Examples of "alkylene" as used herein include, but are not
limited to, methylene, ethylene, propane-1,3-diyl, propane-1,2-diyl and the like.

Examples of the (Ce-C12) aryl or (Ce-C12) aryl - (C4-C4) alkyl group are
phenyl, 1- or 2-naphthyl, anthracenyl, benzyl, 2-phenylethyl 1-phenylethyl, 3-
phenylpropyl, 2-anthracenylpropyl, 1-anthracenylpropyl, naphthylmethyl, 2-
naphthylethyl, 1-naphthylethyl,  3-naphthylpropyl, 2-naphthylpropyl, 1-
naphthylpropyl.

As used herein, the term "(C3.Cs) heterocyclo" or the term "(C3.Ce)

heterocyclyl" refers to a monovalent three to six-membered non-aromatic ring
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pyranyl, 1, 4-dioxanyl, 1,3-dioxanyl, piperidinyl,
pyrrolidinyl, tetrahydrothiopyranyl,
w0 2a0oabmsd ot hi ophenyl, and the |ike. As used hRCEEP2006/062798
the term"(C3-C6) heterocyclylene” refers to a
di val ent three to six nenbeged non-aromatic
heterocyclic ring radical containing one or nore
het er oat ons i ndependently selected fromS, O or N and
having zero to five degrees of unsaturation. Exanples
contpinimg: pae aryooke beleroatomic substisutions indepaddenthyuselacted from
not limted to, tetrahydrofuran-2,5-diyl,
S, Q) an-N, dndlihdvingl .zéro dbofivan elegréesliof | unsaturation. Examples of
1, 3-di oxane- 2, 4-di yl, piperidine-2,4-diyl,
" Ulg! - i o - i .
bRRYL s ool Baietl indlitd Couf aRE pt i b, RN ER M
rom ne agnd iodine. Ex lles _of the alyc I residue. .
oyl b AP and 6o EEl by ! . BREERT gt PV Hbldiny!,
i ndependent |y preferred enbodinents of the invention,
tetrahygrofhiopyiarid. detrahydraiigriienyb @ndihediet ene or
al kynyl ene), linear (C2-Cl0) alkylene; A is A; G
Ri , ARuseddcharimrthe Hemnd(Gr-Ge)d Retesoeydyiena'arefersrto a divalent
different and are H, linear (Cl-Cl10) alkyl, optionally

thrég 6 tsixt HHeiberet hon-arendiic HateRsdyeli® dinylradival aomtaitingione or
| east one heteroatom selected fromN, Oor S, or with

mo?% | eBatdhe fdéen ﬁtlY‘%%fe%té%f'fﬂo?n g'r?,godl‘lkl A& rhvingero to

oW ng are sone O e nost pre conmpounds

acgcordi ng.to the i.nveatian: .
five ocegrees %f ' Thsatliration. %Ixamples of "heterocyclylene" as used herein

include, but are not limited to, tetrahydrofuran-2,5-diyl, pyran-2,4-diyl, 1,4-
dioxane-2,3-diyl, 1,3-dioxane-2,4-diyl, piperidine-2,4-diyl, piperidine-1,4-diyl,
pyrrolidine-1,3-diyl, and the like.
What is meant by halogen is fluorine, chlorine, bromine and iodine.
Examples of the glycosyl residue are 6-D-galactosyl and 6-D-glucosyl.
According to independently preferred embodiments of the invention, X is
a saturated or unsaturated (alkenylene or alkynylene), linear (C»-C+o) alkylene;

A is A;

Q =CONHOG, COOH,CONH@

G—N
H

G, Ry, Roand R; are H;
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3-{4-[Bis-(1
H i ndol - 3-yl ) -nmet hyl ] - phenyl } - N- hydr oxy- acryl am de
W@ 308884%4 5, 5-Bi s- (1 Hindol -3-yl)-pentanoi c BCI/BP2006/062798
hydr oxyam de (ST2743), 6,6-Bis-(1
H i ndol - 3-yl ) - hexanoi ¢ aci dohydr oxyam de (ST2754),
7,7-Bis-(1 Hindol-3-yl)- heBt anoi ¢ aci d hydroxyam de
(ST2741 ) , 7,7-Bis-(4-fluoro-1
H i ndol - 3-yl ) - hept anoi ¢ aci d hydroxyani de (ST3052),
and R- and-R5aretthel sama- pndliffereny | gnch@pe alrloilineaci(€1-C1o) alkyl,
hydr oxyam de (ST3044), 7,7-Bis-(7-ethyl-1
optibrialigolsuBsttulednapittanai (CACL4 Ingtaroandntortaliniip 1at6)least one
7,7-Bis-(7-methoxy-1 Hindol-3-yl)-heptanoic acid

heiéY&étgﬁ«Y?éTé dFRMAM D or &, Br Wiﬂﬁaé én)-(oyu rﬁNdI'\ésI}G 872889).

H 1 ndol - 3-yl)-octanoi ¢ acid hy

[ - 4 . 4-Di S H i ndol - 3-yl ) - but yram de
A\t y-6- (1 Hindol -3-yl)-hexanam de

ORI B eI

(ST2995) _ _

7, 77ke §0|3C5N'ﬁ6r§fﬁo$qfﬂe@f¢hﬁéf‘ﬁ§ﬁ preferrad compgundsagrosdipg to

ic acid hydroxyam de (ST3307), 7-(1 HIndol-3-yl)-7-(1
theHniveliidn: 2- y1 ) - hept anoi ¢ aci d hydr oxyam de (ST3292),

and 7,7-Bis-(1 Hindol-3-yl)-heptanoic acid (ST3127).
3-{A{Bise¢pLINdoRBL\A)-mictH]-ple RLWRHoXxy-888idraidel (STRBE7),

section entitled "Exanpl es") show that the conpounds

5’58?‘185@ rFE'r':"é’%}{ éle}hn)f ?‘?@%8@%82&%& gﬁﬁas%%}?7§gyg’n¥mst P or
6. et O el e P (Vg NEBRHBINE B b gener al
7,7lflgirsr-r(1:|1lHalin(cilc>?-3?yrl])qhé;§]cgi1cr>icuasc?d ihgd;or;sarﬁddé f:s"’lT|27f4i1G)3,I d
7,7-Bis-(4-fluoro-1H-indol-3-yl)-heptanoic acid hydroxyamide (ST3052),
7,7-Bis-(5-methyl-1H-indol-3-yl)-heptanoic acid hydroxyamide (ST3044),
7,7-Bis-(7-ethyl-1H-indol-3-yl)-heptanoic acid hydroxyamide (ST3126),
7,7-Bis-(7-methoxy-1H-indol-3-yl)-heptanoic acid hydroxyamide (ST3043),
8,8-Bis-(1H-indol-3-yl)-octanoic acid hydroxyamide (ST2889),
N-Hydroxy-4,4-bis-(1H-indol-3-yl)-butyramide (ST2408),
N-Hydroxy-6-(1H-indol-3-yl)-hexanamide (ST2995),
7,7-Bis-(5-morpholin-4-ylmethyl-3H-indol-3-yl)}-heptanocic acid hydroxyamide
(8T3307),
7-(1H-Indol-3-yl)-7-(1H-indol-2-yl)-heptanoic acid hydroxyamide (ST3292), and
7,7-Bis-(1H-indol-3-yl)-heptanoic acid (ST3127).

The experimental results obtained (reported in the section entitled

‘Examples”) show that the compounds of Formula (I), both alone and in
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A further object of the invention described herein is
a pharmaceutical conposition containing as active
WO piyoashidient a conpound of Formula (1) and at | REEEPW06/062798
pharmaceutically acceptabl e exci pi ent and/or dil uent.
A further object of the inxgntion descri bed herein are
conpounds with general Fornitila (1) and a process for
their preparation. A further object of the invention
descri bed herein is a pharmaceutical conposition
combinadioni withastheetknawn raptibement daugsinpunsedsl agental for the
(I'), for the treatnent of a tunour pathol ogy, in which

treatmertwfdumouss.sel ected from the group consisting of
sarconmm, carci nonm, carcinoid, bone tunour,

NeupoRNABE rdbi@cttdf"iﬁér|nvéb{ﬁ3?h%§cr‘|tf‘éﬂ<uﬁ§%|ﬁ arécéﬂrﬁpounds with

pronyel ocyti ¢ | eukaem a, mnyel ol d | aem a, nonocytic

gt B8R (TR Bl SRS MR (1 on dosor bec
act ARG ARGl e Ygolion JE5CHRed Targin op RiFmBCeutcal

treatment of a tunour pathology, in which the tunour
comassitihoweonthiningr as astivahingredienha gompound o rormiuta (Iyand at
used for its treatnent, in which said conpound of

IeaEﬁémﬂbﬁnébéutﬁiaﬂyta‘écépl@be@ﬁcﬁﬂéht and/mgdriésct on said
drug resistant tumour.A further object of the

| VAN ABr ti tefeNRUEA LA Belcmi ﬁ@?h’tér@aéompounds dW|th

conposition Contal ning as active i1ngredient a co
k
goSbrel ERBLR lAnd a PRoGRIN DR Sielhidtofie O e known

A further object of the invention described herein is a pharmaceutical
composition containing as active ingredient a compound of Formula (l), for the
treatment of a tumour pathology, in which the tumour is selected from the group
consisting of sarcoma, carcinoma, carcinoid, bone tumour, neuroendocrine
tumour, Ilymphoid leukaemia, acute promyelocytic leukaemia, myeloid
leulaemia, monocytic leukaemia, megakaryoblastic leukaemia and
Hodgkin's disease.

A further object of the invention described herein is a pharmaceutical
composition containing as active ingredient a compound Formula (1), for the
treatment of a tumour pathology, in which the tumour has shown drug
resistance to the previous antibiotics used for its treatment, in which said
compound of Formula (I) exerts a chemosensitising effect on said drug

resistant tumour.
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conpound is selected fromthe group consisting of
al kyl ati ng agents, topoisonerase inhibitors,
W@niost1slasd i n agents, intercal ati ng conpounds, BEI/EP2006/062798
net abolites, natural products such as vinca al kal oi ds,
epi podophyl | ot oxi ns, anti biﬁfi cs, enzynes, taxans, and
cytodi fferentiati ng conpounds. Anong the
cytodi fferentiating antitunmour agents the one
preferred is all-trans retinoic acid. Another object
of Ahkirtheeabjecti ofvthet Inventien alescibed harein sr appifarmpaceutical
t he pharnmaceutical conpositions, as expl ai ned before,
composition cahtainiighast b\@tiv@omgwdiébs)a ocbmpoundl éf Ebimutat (1) , in
the suitable excipient(s) and/or diluent(s). A further

coBirfftibn %tﬁ Bt?e bF‘H‘ﬁﬂ% 'kﬂ?\/\lﬁea"?rﬂﬂﬂnﬁ%gr 5§ér‘ﬁbnm' whith eihé:‘ %ﬁtlﬂfmour

a COfT'pOUI’] of Formnu pT epar ati1 on of

ooffFRhfar . Peetef ol M colien %&5“#992%*2%#@?%@% agents,

t he use of a conpound of Forrrula I} for th
topgisqmerase o ihipitosS nentityyding ggeptfe iNtrsalaling GszROU”dS anti
tunour pat hol ogy in which the tunmour has shown drug
metabdldesnostwral predysts\sushs aanvintanalkalaitls; gepipsddpliylotoxins,
its treatnent, in which said compound of Formula (1)

anfietidss éhzyhﬁ?émsl%ﬂéhél ahd cyeddifetentibtifgi sbmpounds. Among the
drug-resi stant tunmour. A further object of the

cytEB‘f%?t%ﬁt%g pgea?rﬁu"tu r’HSGr s Thé Bnk Eﬁeféﬁ%d% aﬂ-t@?{?ﬁ%m&c%id.

In conb atron wth one or
anti tunouragents, for the preparation of a nedicine
for the treatnent of tunour pathologies. A further

object of the invention described herein is the use of
a Another object of the present invention is a process for preparing the

pharmaceutical compositions, as explained before, comprising mixing the
compound(s) of Formula (I) with the suitable excipient(s) and/or diluent(s).

A further object of the invention described herein is the use of a
compound of Formula (I) for the preparation of a medicine for the treatment of
a tumour pathology.

A further object of the invention described herein is the use of a
compound of Formula (l) for the preparation of a medicine for the treatment of a
tumour pathology in which the tumour has shown drug resistance to the
previous antitumour drugs used for its treatment, in which said compound of
Formula () exerts a chemosensitising effect on said drug-resistant tumour.

A further object of the invention described herein is the use of a

compound of Formula (I), in combination with one or more known antitumour
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compound of Formula (I) in conmbination with all-trans
retinoic acid for the preparation of a nedicine for

W@ b@ot13sd ment of acute pronyel ocytic | eukaem BCT/EP2006/062798
Anot her object of the invention is a nethod of
treating a mammal sufferi nglfrom a tunour pathol ogy,
conprising admnistering a 1herapeuti cally effective
anmount of the conpound(s) of Forrmula (I).
"Therapeutically effective anmobunt™ is an anount

agentSecior vinet (prepatatios ofieanpifidicing y fate dhe atseatmentulof fumour
the treated subject. The pharnmaceutical conpositions

pai@jogiesit ai n sui t abl e pharmaceutical acceptabl e
carriers, biologically conpatible vehicles suitable

for aAagiRHdrS bpkt lQﬁ fh;é grnﬁ‘v ioRBesEMed tBINCis the use of a

e
physi ol ogi cal” sal 1 ne eventual |y conpri sing

i ljard | i ke.exclpient st abi | . di | t
cofHBlnd 78 FRrblec iy i “hBReTpnovEr 2HEShE (Bladl' 68" Rt the
congoundfs into _prﬁ&ar ati ons vvhiﬁh can be used, .

pPrepasatipela medicing fer thrdraaiment ptagute MREBYEICHIG Iawpenia.
formul ated in any acceptable way to neet the needs of
t heAnother obbjedtriofii ther itvieotion Tise auswetidd ifotreating s smammal
and ot her polymers for drug delivery, as well the

sufiérrcefront at RefBlirgpesthoRay, EBAPrisingCadminisietingaa seapéitcally

node of administration, are disclosed in literature.
i A j fiatfRe i nvention to
eﬁ‘%@g’?ﬁ@%@ﬁ@fﬁ?‘%’ﬂsﬁ tiﬁgagﬁggﬁqlgr(gi n barrier woul d
al so be useful. Any accepted node of adm nistration
can“Therapeutically effectiveransxlintlist i sencuant|dffedtive td laehieve the
art. For exanple, admnistration may be by

me}dﬁz{llg\‘j %Lrgﬂble Ll{@ﬁggg?ﬂgﬁhé Ugeafisd SHSHERNEPIES - pharmaceutical
compositions may contain suitable pharmaceutical acceptable carriers,
biologically compatible vehicles suitable for administration to an animal (for
example, physiological saline) and eventually comprising auxiliaries (like
excipients, stabilizers or diluents) which facilitate the processing of the active
compounds into preparations which can be used pharmaceutical.

The pharmaceutical compositions may be formulated in any acceptable
way to meet the needs of the mode of administration. The use of biomaterials
and other polymers for drug delivery, as well the different techniques and
models to validate a specific mode of administration, are disclosed in literature.

Modifications of the compounds of the invention to improve penetration of
the blood-brain barrier would also be useful.

Any accepted mode of administration can be used and determined by

those skilled in the art. For example, administration may be by various
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i ntramuscul ar, intraperitoneal, intranasal,

transdermal, oral, or buccal routes. Parentera
W@ewbnsEs4 at i on can be by bolus injection or bRCHERWOE62798

perfusion over time. Preparations for parentera

adm ni stration include sterh%e aqueous or non-aqueous

sol uti ons, suspensions, and “enul sions, which may

contain auxiliary agents or excipients known in the

art, and can be prepared according to routine mnethods.
panemteradli trootes s siIebnsadn sfiibcuianeeus, veintravpoausls énfradermal,

appropriate oily injection suspensions may be
intr@agmastutEreint@pefitoneal listranasa traristdesdbl @ndls opbusediiroutes.

include fatty oils, for exanple, sesane oil, or

Sy nphRdrtéral aéc?r}ﬁirﬁé’c'fé?iio?ﬁtc%hs bel By %ﬁ.\”g)liﬁglc:g&‘?aﬂﬁ 8 !gradual

or synthetic fatty acid esters, "for exa

t ol eate or Strigl icde I.0j .Lon .
pefitriil g EHAHR N6, & RoliitER AR RisFiE bR dnciyce terie
vi scosity of the suspension include, for exar_ngl e, .
aqueRHRf dﬁ%@q«gﬁmwuaewmsmnsmim emuyiipRs, which may
dextran. Optionally, the suspension nay al so contain
contairbalikiiarysaghiaroraexcipieots koowpdsithecars, amd icadebe prepared
sui tabl e solutions for adm nistration by injection,

acédrdingotot @ufiné msthalouin sddifion, GsusPeRsiopedTtthe RIctl€ 'cdpobunds
fromabout 20 to 75 percent of active conpound

as ;gﬁﬁfdb%té"’i cgﬂlr g@tﬁg yi ﬂhsﬁéhgio%"?@%}st B ”édmifttaréagnsgﬁable

nrstere e sup itorres.
il BoRBY s B S 9R0E, T B, T ol osame . o
syrgtﬁg’iiclzo ifgtT)tl’acli(cii nedsttglfs, %8;1 %l;(;;nepqtta, ts(raggrtnge gitl,’ oni' fsynthetic fatty acid
esters, for example, ethyloleate or triglycerides.

Aqueous injection suspensions that may contain substances increasing
the viscosity of the suspension include, for example, sodium carboxymethyl
cellulose, sorbitol, and/or dextran. Optionally, the suspension may also contain
stabilizers.

Pharmaceutical compositions include suitable solutions for administration
by injection, and contain from about 0.01 to 99 percent, preferably from about
20 to 75 percent of active compound together with the excipient. Compositions
which can be administered rectally include suppositories.

It is understood that the dosage administered will be dependent upon the
age, sex, health, and weight of the recipient, kind of concurrent treatment, if

any, frequency of treatment, and the nature of the effect desired. The dosage

will be tailored to the individual subject, as is understood and determinable by
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any, frequency of treatnent, and the nature of the

ef fect desired. The dosage will be tailored to the
W0 poit3deal subject, as is understood and det ePEi/RRIINE062798
byone of skill in the art. The total dose required for

each treatnent may be adninhftered by multiple doses
or in a single dose. The phatrmaceutical conposition of
the present invention may be adm nistered alone or in
conjunction with other therapeutics directed to the

one efdskill dn, ther adi rTde: éefat dose equirgdpiosreachf treatment may be
condition. Usually a daily dosage of active ingredi ent

adininistergd i Be tnbkiplee @dos@s0dr tin 208ingld |dageanBheesharmaceutical
ki | ogram of body wei ght. The conpounds of the present

wﬂnﬁ&@iﬂbhoﬁf Bffeschl MRINRORI M&, 1B &dhirfiétered alone or in

travenously in a pharmaceutical acceptable carrier

oo HPUFE RO BB G2y 8 R HI0E Laflo B Birodea go other

delivery via liposones. Such nethods are well known to .
S)"PH’ES’&E‘@,Sdgqc H}edicraaggvogkiueruallu andailyr dosage ofagtiyertingiedient is
of this invention are useful for parenteral
comprised betwaernd.01doct)Oamiligramsweardilegrasu iof body awight.
intramuscul ar, and intraperitoneal. As well known in

t heTRe tdompowdidss of des aaesertoinvantio®Rapdld atinisisRedd o the
upon many factors, including the patient's size, body

patk if "’}ﬁf?a\?érggx’slyﬁgﬁr %Pm\%grﬁgb&’t'ic%rl %?Eg@%% tCaM8r such as

m ni st er sex, route o mni stration,
hgﬁnleral helal th, and other drugs bei ng adm ni stered
P ﬂ89ﬁaéﬁ?|"§?.- Al'l references cited herein are entirely

i ncorporated by reference herein, _
Standard methods for intracellular delivery of peptides can be used, e. g.

delivery via liposomes. Such methods are well known to those of ordinary skill
in the art. The formulations of this invention are useful for parenteral
administration, such as intravenous, subcutaneous, intramuscular, and
intraperitoneal.

As well known in the medical arts, dosages for any one patient depends
upon many factors, including the patient's size, body surface area, age, the
particular compound to be administered, sex, time and route of administration,
general health, and other drugs being administered concurrently.

All references cited herein are entirely incorporated by reference herein,
including all data, tables, figures, and text presented in the cited references.

Additionally, the entire contents of the references cited within the
references cited herein are also entirely incorporated by reference. Reference

to known method steps, conventional method steps, known methods or
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including all data, tables, figures, and text

presented in the cited references. Additionally, the
weniosng148ont ent s of the references cited w thi PCT/ER2006/062798

references cited herein are also entirely incorporated

by reference. Reference to ﬁgomn met hod st eps,

conventi onal nethod steps, own net hods

orconventional methods is not in any way an adm ssion

t hat any aspect, description or enbodi nent of the
copverdional imetedsois inot dins @nyswdy Baugdmission uthgésary aspect,

the relevant art. Once understood the features of the
desarigtiofs oaremipsdichent sofdinec ppssaht | inventiorens  digglbsedit taught or

the necessity and kind of additional steps can be

Sui%’%t{ed'lrgﬁ%%?&am/aﬁew ewing prior art, as well as the

Imting followng figures and exarrpl es descri bi ng

| e QRS o REBhy I RiERET of B oY nd proslts dpsionge

fromreadi|ly available starting materials using

present &BPH@a ﬁﬁhéhﬁl”Wﬁ%@@nb‘"@r@’c@@@?'%ﬁ' $tﬁp§v| CFQ” 98 easily
appreci ated that where typical or preferred

dedugast byneeniawingopridn arbras well@s theanan-limitingrfpiowingr figures and
time, noles of reagents, solvents, etc.) are given,

exa}hEFéfs desefAbingEthb Daskodéthlls aAE sbafe appizaliens dfthe iHOG RSN
erwi se stated. Optinmum reaction conditions may vary

Wi tHing %n@&dddo%ubiaFo{)rﬁﬁlg @‘Phﬁayoe d%ﬁéﬁ&r‘éﬁsf ﬁr%e%agﬁ?tavallable

such conditions can ermn y one s

statrt?ffg %\%ﬂﬁ? 13 on B8 2B T B RS 4 oroPRBiRRCR Wl ve

1, conprises dinmerizing the starting indole
apl@cmgd thﬁg wherpméplgaléyepfg@rad experimental conditions (i.e. reaction

temperatures, time, moles of reagents, solvents, etc.) are given, other
experimental conditions can also be used, unless otherwise stated. Optimum
reaction conditions may vary with the particular reactants or solvents used, but
such conditions can be determined by one skilled in the art by routine
optimisation procedures.

A process for preparing the compounds of Formula (1), in which A is A1,
comprises dimerizing the starting indole derivative in the presence of an
aldheyde or acetal.

The compounds of the present invention can be prepared for example
according to the following general scheme.

GENERAL SCHEME |

[for Q = CONHOH; COOH; CH=CH-CONHOH; CONH(2-amino-phenyl)]
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al dheyde or acetal. The conpounds of the present

i nvention can be prepared for exanple according to the
WO 20060948y general schene. CGENERAL SCHEME | [ fRECT/EP2006/062798
CONHOH;  COCH, CH=CH- CONHCH,
CONH( 2- am no- phenyl)]C(]\IH—Z1 H-()—IXXstesztep 40
[D + Z-NH2 (*) for Z = enzyl group [El [F] [G Y =
CHO CHOFT)2 Z = OH;, 0- benzvl 2-am nophenyl and R
is G-C 4 al kyl Gener al procgfjgﬁe for Step 1: Step 1
is carried out in organic, pglar or non-polar, grotlc

Qr aprotic solvents, or mxtfres of |_t{hem i.e.
) o{ onet CaNR" dIC eetonjtril e,

,+et>'han P 13 Por . ackti,c
26¢Ad eageru Bis res ehyde or acetale

and th?hreactlon IS Batalys dppy organi c, inorganic,
or Lewis acids, i.e. HC (Hetbert R et al., J Chem
SocEA]1969 ]@OS) trifl uoroggjetl c acid [ Tom nagg Y et
al ., Heterocycles, 2001 , (8), 1447-1450],

C|JONH-Z C|JONH-OH
X tep 40) X
stey
[D] + Z-NH, Stii | )\ _p’ N )\ (7) for Z = O-benzyl group
[E] [F] [G]

Y = CHO; CH(OR”),
Z = OH; O-benzyl; 2-aminophenyl

and R” is C4-C, alkyl

General procedure for Step 1:

Step 1 is carried out in organic, polar or non-polar, protic or aprotic
solvents, or mixtures of them, i.e. dichloromethane, dichloroethane, acetonitrile,
methanol, ethanol, dimethylformamide, water, acetic acid. Reagent B is reacted
as free aldehyde or acetale and the reaction is catalysed by organic, inorganic,
or Lewis acids, i.e. HCI (Herbert R et al., J Chem Soc, 1969, 1505),
trifluoroacetic acid [Tominaga Y et al., Heterocycles, 2001, 55 (8), 1447-1450],
acetic acid (Wang QM et al., Synlett, 1995, 12, 1267-1268), dysprosium ftriflate
[Chen D et al., Tetrahedron Lett, 1996, 37 (26), 4467-4470], lithium perclorate
[Yadav JS et al, Synthesis, 2001, (5), 783-787]. Temperatures from -10 °C to
150 °C are used. Compounds C can be purified by flash silica gel
chromatography.

General procedure for Step 2:
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acetic acid (Wng QM et al., Synlett, 1995, 12,
1267-1268), dysprosiumtriflate [Chen D et al.,
waeiocasmss on Lett, 1996, 37 (26), 4467-4470], PCT/RP290/062798
perclorate [ Yadav JS et al, Synthesis, 2001 , (5),
783-787]. Tenperatures frorq 10 0OC to 150 OC are used.
Conpounds C can be purified 6oy flash silica gel
chromat ogr aphy. General procedure for Step 2 :Step 2
is normally carried out in a mxture of water and
or gatec2 s howmally, cariet aus imet Mixtiwte, ofavalenend dsganisisefyents,
an i norgani c base such as NaOH, LiOH After stirring
such asanethagol)esthhnele by rsied iadninorgdnic ®ase sachds NaOH, LiOH.
with HCl 1IN and conpounds D are purified by extraction

N Eﬁriﬁ@%%&nﬁ@n’{ﬁé}hﬁ:re re%cpgirw Qﬁ'ikﬁfrér?"aeﬁﬁ%d \ﬁIFtIEEHCI 1N and

acet at Cener al pr ocedur e

R0, SRR P ARl e, 1o

di chl or oet hane, di net hyl f or mam de, tetrahydrof ur an,
dichlasemethans, ef @retali@ndensat i ng and/or activating
agents can be used, such as DCC, EDC, HOBt, HATU,

Ge ocl e Yor St :P., Albericio F.and Giralt E.,

Chem cal Approaches to the synthesis of peptides and

pr oSRIpN8. is (ck?ded oabth oegaric, apelak e norasdlanaprétic solvents, or

catal ysed by using an organic base, such as
| ffRRf 0 &1 r
I R e, B NN SRjer e Mmetteqrayiee
t tﬂ%i{vpsqfﬁ%%rﬁlﬂme( 2@58&93 Pre3gaing grdlergagvating dgents can
Tenperatures from -
be used, such as DCC, EDC HOBt HATU, PyBOP [Lloyd-Williams P., Albericio
F.and Giralt E., Chemical Approaches to the synthesis of peptides and proteins,
(1997) and refs] and the reaction is catalysed by using an organic base, such as
N-methylmorfoline, N,N-diisopropylethylamine, triethylamine, DBU
[Sandanayaka VP et al., Tetrahedron Lett, 2001, 42 (28), 4605-4607. Bailen MA
et al., Tetrahedron Lett, 2001, 42 (30), 5013-5016]. Temperatures from -10 °C
to 100 °C are used. Compounds F are purified by silica gel chromatography or

by reversed-phase high performance chromatography (RP-HPLC).

General procedure for Step 4:

If Z of intermediate F is a O-benzyl group, the reaction is carried out in
organic solvents, i.e. methanol, by using hydrogen pressures from 15 psi to 60
psi, and different catalysts such as Pd/C 10 %, Pd/BaSO4 5 or 10 % [Nikam SS

et al., Tetrahedron Lett, 1995, 36 (2), 197-200]. The final products G are
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to 100 OC are used. Conpounds F are purified by silica
gel chromat ography or by reversed-phase high
w@ertaswsnce chromat ography (RP-HPLC). Gener al PCT/EP2006/062798
procedure for Step 4: If Z of internediate Fis a
O benzyl group, the reacti op]is carried out in organic
sol vents, i.e. nethanol, by 'using hydrogen pressures
from15 psi to 60 psi, and different catal ysts such as
Pd/C 10 % Pd/BaSO 5 or 10 %[N kam SS et al .,
purifiad by salvent ewapqration and3senpally iumoehromatograpihy on silica
products G arepurified by solvent evaporation and
geloraigh-perfsrrmahoerevdrsedphage ehiomatogeaghyca gel or
hi gh- perfornmance reversed- phase chromat ography. Wen Q

Wriel?n ?%_gpﬁtﬁeoﬁowggﬁﬁﬁgﬂt 435¥ BRYoliGwé®! | owed. SCHEME

for Q= -S he above Scheme I, the
starting conmpound of st ich corresponds to
compound C of Schene 1) ed with NaBH4.

According to step 2a the conpound obtai ned through
[fo"s&c:_p'slH]s reacted with Lawesson's reagent [see
Raj agopal an, S. et al., Synth. Conm 1997, 27 ( 1) ,
187-194]. According to step 2b the conpound obt ai ned
through step 1 is reacted wth CH3COSH, DEAD, S[PP [see
W sniewski, K et al., Bioorg. Med. Chem Lgtt., 1999
(9), 28 -%04]. In step 3 the conmpounds obtkai ned
t hrough Step 2 a or step 2b apg treated witih NaOH to

F%i ve thel corresqgnditngi con}inds WI al’
(=

R

=z
==z

step 3
R \
R, R step 2b :

r/SCOCH
X
R = alkyl C,-C, )\/

According to the above Scheme I, the starting compound of step 1
(which corresponds to compound C of Scheme 1) is treated with NaBHs,.
According to step 2a the compound obtained through step 1 is reacted with
Lawesson’s reagent [see Rajagopalan, S. et al., Synth. Comm. 1997, 27 (1),
187-194]. According to step 2b the compound obtained through step 1 is
reacted with CH3;COSH, DEAD, TPP [see Wisniewski, K. et al., Bioorg. Med.
Chem. Lett., 1999 (9), 2801-2804]. In step 3 the compounds obtained through
step 2 a or step 2b are treated with NaOH to give the corresponding
compounds of Formula I.

When Q is -COCF; the following Scheme 11l may be followed.
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Wien Qis -COCF3 the follow ng Schene 111 may be
foll owed. SCHEME where W= A or Y and R' = Cl1-C4 al kyl
wo\eworshi4sy to the above Schenme |11, the startiPQI/EP2006/062798
conmpound of step la is treated with (CH3)3Si CF3 and
NBu F. [see W edemann, J. &fg al ., Angew. Chem Int.
Ed., 1998, 37 (6), 820-821].  If step 1b is perforned,
the starting conpound is treated with Cl COCOClI or
SQOCI 2; TFAA, Pyridine [see Boivin, J. et al.,
Tetrahedron 1995, 5 1 (9), 2573-2584, or Frey, RR et
al., Bioorg. Med. Chem Lett., 2002 (12), 3443-3447].
Step 2 is carried out aSCHEMEllof Schene | [for Q =
CONHOH; COOH; CH=CH CONHOH;, CONH( 2- ami no- phenyl )] Wen
Qis -COCONR 2R3 the follow ng Schene 1V may be
foll owed. SCHEME |Vstep 3 \/\hg@ﬁﬁ%" is d-C 4 al kyl
Accordi ng to the above Schene Y the starti®
conpound of st&p 1 is treated®Ri'Ph Li HVDS and\Davi s’
oxaziri di ne. AZCor@®nhg to st&¥=Nthe conpound/ obtCaisned
through step ¥ is reacted wtiT RZR8NH. Accoixding to
step 3 the colpound obt ai ned t*h dugh step 2 s reacted
wi th Dess- MarW n peri odi nanglf W ¥&gjla, CK. et A
Bi oorg. Med. Chem Lett., 2003 (13), 3331-43335].

where W= A or Y and R” = C4-C4 alkyl

According to the above Scheme lll, the starting compound of step 1a is
treated with (CHj3)3SiCF; and NBusF. [see Wiedemann, J. et al., Angew. Chem.
Int. Ed., 1998, 37 (6), 820-821]. If step 1b is performed, the starting compound
is treated with CICOCOCI or SOCI,; TFAA, Pyridine [see Boivin, J. et al.,
Tetrahedron 1995, 51 (9), 2573-2584, or Frey, R.R. et al., Bioorg. Med. Chem.
Lett., 2002 (12), 3443-3447].
Step 2 is carried out as step 1 of Scheme | [for Q = CONHOH; COOH,;
CH=CH-CONHOH; CONH(2-amino-phenyl)]

When Q is -COCONR2R; the following Scheme IV may be followed.

SCHEME IV
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Step 4 is carried out as step 1 in Ceneral Schene |
[for Q = CONHOH, COOH;, CH=CH CONHOH;
WQE@ANbI1 248411 no- phenyl )]. The fol | ow ng exanpl esPETEP1966/062798
illustrate the invention without Iimting its
scope. EXAMPLES EXAMPLE 1: ,f(']gepar ation of 7.7-Bis-(1
H i ndol - 3-yl ) - hept anoi ¢ aci d hydr oxyam de (ST2741 )
Step 1. A solution of B (7-0xo-heptanoic acid ethyl

ester, 2%4. 5 ng, 1.59 nmol), ( 1 Hlndole, 373.3 ,
3.18 rmDI Dyspr03| umtr| ate (1 .45 g, 2.38
mmol) in C§te(p7 5 .5 mo V\mﬂ@tl rred,dor NR2R3

h at roory tenperature.. Then the reactlon mxture Wa
di | ut ed th di chl or onet hane (XOCM) and washed with HRO

%c% The or gani Iay was dried over SOdI u
suI |Itered and eV ed under reduced?o
pressure ORMe resi due was puricbpked by col um OR"

chromat ography on silica gel using a gradient elution
of hexane/ethyl acetate to give 0.4 g of C[7,7-Bis-(1
Hi ndol - 3-yl ) -heptanoic acid ethyl ester, y = 65 %.VL step 3
1H NWMR (200 MHz, CDCI3) d (ppm: 1.30 (t, 3H, CH3) ;
1.46 (br m 4H, CH2) ; 1.66 (br m 2H, CH2) ; 2 30(
4H, CH2) ; 4.18 (q, 2H, OCH2) 4.51 (t 1H, 6 (%

(s, 2H); 7.00-7.40 (m 6H, rom; 65 (d 2
aron); 7.88 (s, 2H). 13C NI\/R p8 NR3R3
14.48; 25.18; 28.16; 29.470=34 15; 4 603t9%1*> 87

21%

60.43; 111.27; 119.07; 119.71 120 37; 121 .61 ; 1

.78, 127.22; 136. 67,
A < R"O

A ORII

where R” is C4-C, alkyl

According to the above Scheme |V, the starting compound of step 1 is
treated with LiIHMDS and Davis’ oxaziridine.

According to step 2 the compound obtained through step 1 is reacted
with RoR3NH.

According to step 3 the compound obtained through step 2 is reacted
with Dess-Martin periodinane. [Wada, C.K. et al., Bioorg. Med. Chem. Lett.,
2003 (13), 3331-3335].

Step 4 is carried out as step 1 in General Scheme | [for Q = CONHOH,;
COOH; CH=CH-CONHOH; CONH(2-amino-phenyl)].

The following examples further illustrate the invention without limiting its

scope.
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174.16. ES-Ms nlz: 4 11.6 [MtNa]+. Step 2. To a
solution of internediate C[7,7-Bis-(1
WOoR0nA3M488- vl ) - hept anoi ¢ acid ethyl ester, 380PCYEPDIG®2798
nmmol] in THF. MeOH H20 3:3:1 (3.8 ml ) was added
solid NaOH (235 ng, 5.88 ) and the reaction
m xture was stirred at roo enperature for 15 h. The
solution was acidified (pH-1 ) with HC 1N and
t henextracted with DCM The organic | ayer was washed
EXAMPLESO (x 3), then dried over sodiumsulfate,
filtered and evaporated under reduced pressure to give
EXAMBLE f D [7,7-Bis-(1 Hindol-3-yl)-heptanoic acid,
ST 3127, y = 93 9. 1H NWR (300 Mz, Acetone- d 6) d

Pré R alion &f 457-BK-(1H- ﬁdél- ?r2741)

H, . 6.,99- 2H

St%é?b»%é&“m R e a%e?czé?gwﬁ% 159
9.89 (s NH). 13C-NMR (75 MHz, Acetone-

M@ prfh: (%lrm%ﬂe %?%ﬁ;mgg.%é moaﬁnda@yﬁgroswnst)ﬂﬂ?te (1.45 g,
111.39; 118.42; 119.50; 119.95; 121 .16; 121 .99;

2.332mraet) b3 MeH/H. (B S22V m’l_)z:w%gatiﬁ'epl\/foﬂ] 36nd at room
383.2 [MtNa] +. Step 3. To a solution of internediate D

terbperatBes -KHen+Hhe d@dacBon | brmhaﬂi ewas cdirted!, will digBloromethane
0. 388 mml] and PyBOP (259 5 my, 0.465 mmol) in DCM (

<D%M’* Land Y ?S&@ﬁ R e grﬁd%%ﬁ??‘%%ﬁ"%s ?ged

on vvas st rred at roo
soffin bugatd: f'ﬁﬁr@ﬁ* o VB0 tet] ief el L PSS L0 dgsiue
with H20O (x
was purified by column chromatography on silica gel using a gradient elution of

hexane/ethyl acetate to give 0.4 g of C [7,7-Bis-(1H-indol-3-yl)-heptanoic acid
ethyl ester, y = 65 %].

'H-NMR (200 MHz, CDCl3) & (ppm): 1.30 (t, 3H, CHs); 1.46 (br m, 4H, CH.);
1.66 (br m, 2H, CH,); 2.30 (m, 4H, CH,); 4.18 (q, 2H, OCH,); 4.51 (t, 1H, CH);
6.92 (s, 2H); 7.00-7.40 (m, 6H, CH arom); 7.65 (d, 2H, CH arom); 7.88 (s, 2H).
3C-NMR (50 MHz, CDCIl;) & (ppm): 14.48; 25.18; 28.16; 29.47; 34.15; 34.60;
35.87; 60.43; 111.27; 119.07; 119.71; 120.37; 121.61; 121.78; 127.22; 136.67;
174.16.

ES-MS m/z: 411.6 [M+Na]+.

Step 2. To a solution of intermediate C [7,7-Bis-(1H-indol-3-yl)-heptanoic acid
ethyl ester, 380 mg, 0.98 mmol] in THF: MeOH: H,O 3:3:1 (3.8 mL) was added
solid NaOH (235 mg, 5.88 mmol) and the reaction mixture was stirred at room

temperature for 15 h. The solution was acidified (pH~1) with HCI 1N and then
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3). The organic |ayer was dried over sodiumsulfate,
filtered and evaporated under reduced pressure. The
W0 e®odsmssvas purified by a preparative TLC on BECT/ERR06/062798
gel using hexane/ et hyl acet ate 7:3 as eluent system
to give 0.12 g of F [7,7-B|%1
H i ndol - 3-yl ) - hept anoi ¢ aci“d benzyl oxy-am de, y = 70
%. 1H NVR (300 MHz, Acetone-d 6) d (ppm: 1.41 (br m
4H, CH2) ; 157(qU|nt 2H, CH2) ; 2.02 (br m 2H,
extmqtged with PENgThe Hrgm)layerzwas) washedhwitliCHRO x 84 then dried
2H, CH2) ; 6.89 (m 2H, CHarom; 7.01 (m 2H, CHaron);
over. 8ddilim dulfaté, filtdérdud ahid|evapldratett) under2@dicd@ dressurd, to give
CHaron) 7.57 (d, 2H, CHarom); 9.92 (br s, 2H NH).

3]33& (2725,1 éﬁgggwgh tg,}m%?é%r@{ﬁég? 111%§3

B0 Soob8E 41 (80 3,8 B i oy, 24

.09, ES-MS mz: 464.4 [ M and 488.5 [ MrNa] +. Ste

CHoR1 2.2/ H11, GLIABE e MG SBLLE&R (. aks GHRIBM) §.99-
a solution of internmediate F [7 7-Bis-(1

7.0 (mdaH; SHarpatepft2in(d, 2RhcCHamemy, yi.34 daHd &Haremmy 7.59 (d,
0,170 mml] in MeOH (4 ml_). After 6 h of stirring

2Hu@¢ﬁrom)cg 89¢€8, zﬁnnpﬂ;)here (15psi) the reaction m xture
was filtered and t he f||trate was evapor ated under

13d-ﬁﬂ/rt$e(?5i’wﬁ‘—&s%@etoﬁé‘% g)%lﬁpr \@;o@uggﬁuecb(gbg? 33.57; 34.19;

pr eparative feversed omat ography

¢ 2 P 31 5)4%338%58$3§§éq%%%%6 Yar. :Id 9%4.02.

H-| ndol - 3- yIE hept angi ¢ aci d droxyam de, ST 2741 , vy
ES-MPgwyz: 359.2 [M-H] and 383.2 [M+Na]¥

Step 3. To a solution of intermediate D [7,7-Bis-(1H-indol-3-yl)-heptanoic acid,
140 mg, 0.388 mmol] and PyBOP (259.5 mg, 0.465 mmol) in DCM (1 mL) were
added NMM (0.213 mL, 1.94 mmol) and E (O-benzylhydroxylamine
hydrochloride, 74.3 mg, 0.465 mmol). The solution was stirred at room
temperature for 2.5 h, then diluted with ethyl acetate and washed with H.O (x
3). The organic layer was dried over sodium sulfate, filtered and evaporated
under reduced pressure. The residue was purified by a preparative TLC on
silica gel using hexane/ethyl acetate 7:3 as eluent system, to give 0.12 g of F
[7,7-Bis-(1H-indol-3-yl)-heptanoic acid benzyloxy-amide, y = 70 %].

'H-NMR (300 MHz, Acetone-ds) & (ppm): 1.41 (br m, 4H, CH.); 1.57 (quint, 2H,
CH,); 2.02 (br m, 2H, CH>); 2.26 (q, 2H, CH>); 4.49 (t, 1H, CH); 4.84 (s, 2H,
CH,); 6.89 (m, 2H, CHarom); 7.01 (m, 2H, CHarom); 7.21 (s-d, [J = 1.59 HZz],

2H, CH); 7.28-7.42 (m, 7H, CHarom); 7.57 (d, 2H, CHarom); 9.92 (br s, 2H,
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1H NWVR (300 MHz, Acetone-d 6) d (ppm: 1.42 (br, 4H,
CH2) ; 1.57 (quint, 2H, CH2) ; 2.06 (br, 2H CH2) ;
wa20h8/181484 1H, CH); 6.89 (m 2H, CH arom); 6. 99PCTEPDBY/062798
CH arom; 7.20 (s, 2H, CH arom; 7.33 (d, 2H, CH
arom; 7.57 (d, 2H, CH arom, 9.92 (br, 2H, NH).
13CG-NVR (75 MHz, Acetone-d d (ppm: 24.66; 3 1.65;
33.22; 34.84 (sone signals under solvent signal);
110.37; 117.32; 118.45; 118.89; 120.09; 120. 80;
NAH)20. 94; 126.50; 136.28; 169.81 . ES-M5 miz: 374.4
[MH . EXAMPLE 2: Preparation of 5.5-Bis-(1

BONMRIQI753MH2), -Asatdne-di - Safppiin)n\25.46:y 28i18e 293773203 94.17;
1. Asolution of A( 1 HlIndole, 1.12 g, 9.75 mol), B

351351 776TBN 03 PRI 101 18841 ‘111?@?“‘4'1 o8t %1 1924218 1%21.96;
K mmol | and Dysprosiumtri ate? . 4,33 ol )

o CIoT, 4% b4 95 855, o 1 (3
et ot BT SERB SRAY: " 57 o)
228(q, 2H, CH2) : 2.41 (t, 2H, CH2) ; 3.68 (s, 3H

StepHd) Palladisen En, adtNate(d—l):arb@ngﬁ 0(’/3,, catH)) wag adided. t82a gnlution of
6H, CH arom; 7.63 (d, 2H, CH arom; 7.89 (s, 2H NH).

SIS X B (B Y g S et o
0,1@?&%@?—)0#@ rﬂL).lAféﬁ@ B sﬂ?rﬁ&@ndé?%ﬁﬁo@éﬁ atmosphere
(15psi) the reaction mixture was filtered and the filtrate was evaporated under
reduced pressure. The residue was purified by preparative reversed-phase
chromatography (column Lichrosorb RP-18, 7um, eluents: CH3CN/H,O 1:1, flow
= 10 mL/min) gave 50.0 mg of G [7,7-Bis-(1H-indol-3-yl)-heptanoic acid
hydroxyamide, ST 2741, y = 78%].

"H-NMR (300 MHz, Acetone-dg) & (ppm): 1.42 (br, 4H, CH>); 1.57 (quint, 2H,
CH,); 2.06 (br, 2H, CH,); 4.48 (t, 1H, CH); 6.89 (m, 2H, CH arom); 6.99 (m, 2H,
CH arom); 7.20 (s, 2H, CH arom); 7.33 (d, 2H, CH arom); 7.57 (d, 2H, CH
arom); 9.92 (br, 2H, NH).

BCNMR (75 MHz, Acetone-ds) & (ppm): 24.66; 31.65; 33.22; 34.84 (some
signals under solvent signal); 110.37; 117.32; 118.45; 118.89; 120.09; 120.80;
120.94; 126.50; 136.28; 169.81.

ES-MS m/z: 374.4 [M-HT.

EXAMPLE 2:

Preparation of 5,5-Bis-(1H-indol-3-yl)-pentanoic acid hydroxyamide (ST2743)
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Step 2. Internediate C[5,5-Bis-(1

H i ndol - 3-yl ) -pentanoi c acid nethyl ester, 495 ngy,
w@2008/18m84 | and solid NaOH (457 ng, 11.4 mmol ) PETEP2006/062798

MeOH/DCM (3 m /1 m ) reacted as in exanple 1 to give

0.45 g of D [5,5-Bis-(1 Hifgdol-3-yl)- pentanoic acid,

y = 95 % . 1H NVR (200 Mz, 3) d (ppm: 1.78 (m

2H, CH2) ] 228(q, 2H, CH2) - 2.41 (t, 2H CH2) ;

4.531&t CH); 6.95 (s, 2H); 7.00-7.36 (m 6H, CH
Stap dm)A SolBio ©F AH Handelon 127989 18 M), RHI5,5-Dimethoxy-

13C-NVR (50 MHz, CDCI3) d (ppm): 23.58; 33.96: 34.18;
petandic, a¢itll mzfhyl1d$ted;4521.39mg] 2.96 1'dmd]} ahd1DyspProsiuh? driflate
.85; 122.04; 127.07; 136.64; 179.85. ES-Ms mz: 331 .4

(Z.FM%M 333hARIPIn Me”(ﬂ]-l}l'-i '(G%LMn E%thgﬁea?m example 1 (at

Bis-(1 I ndol - -pent anol ¢ acl

b b T S8 B B 8 .

r%drochlorlde 116.5 ng, 0.73 mmol) in DCM (4 m )
=Te%lted in the same conditions of exanple 1 to give
0.16 g of F [5,5-Bis- ( 1 Hindol-3-yl)-pentanoic acid

THINMR(26QyMHEzi GBCly) &(mompq1.78 EmNRR, CHL); 228, (DB, ©Hx; 2.41
(ppm: 1.78 (m 2H CH2) ; 2.07 (br, 2H CH2) ; 2.20

K, e81;);14. 1685ICH 2HH7 . H,
£ G SO 34 i S5, UG 13 .

CHY I 33&% %?H@#'aﬁﬁ'ﬂ@g}mﬁ% Ssiep 4 The T
”dqﬁméﬁ%ﬁw') ERElvah e ca Bt o4 28P528 B85 1125

|] was carried out as in exanple 1 to giv
11913 11964 119. 88 121.69; 121.84; 127.11; 136.68; 174.40.

ES-MS m/z: 369.5 [M+Na]".

Step 2. Intermediate C [5,5-Bis-(1H-indol-3-yl)-pentanoic acid methyl ester, 495
mg, 1.43 mmol] and solid NaOH (457 mg, 11.4 mmol) in MeOH/DCM (3
mL/1mL) reacted as in example 1 to give 0.45 g of D [5,5-Bis-(1H-indol-3-yl)-
pentanoic acid, y = 95 %].

'H-NMR (200 MHz, CDCls) & (ppm): 1.78 (m, 2H, CH,); 2.28 (q, 2H, CH,); 2.41
(t, 2H, CH,); 4.53 (t, 1H, CH); 6.95 (s, 2H); 7.00-7.36 (m, 6H, CH arom); 7.63 (d,
2H, CH arom); 7.89 (s, 2H, NH).

3C-NMR (50 MHz, CDCl3) § (ppm): 23.58; 33.96; 34.18; 35.17; 111.29; 119.14;
119.61; 119.76; 121.71; 121.85; 122.04; 127.07; 136.64; 179.85.

ES-MS m/z: 331.4 [M-HT.

Step 3. A solution of intermediate D [5,5-Bis-(1H-indol-3-yl)-pentanoic acid, 202

mg, 0.608 mmol], PyBOP (406.2 mg, 0.73 mmol), NMM (0.33 mL, 3.04 mmol)
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0.10g of G [5,5-Bis-(1 Hindol-3-yl)-pentanoic acid
hydr oxyam de, ST 2743, y = 97% . 1H NWVR (300 Mz,
w@DBcHy14684 (ppm) : 1.69 (br quint, 2H, CH2) ; 2.PQI/EP20061962798
4H, CH2) ; 4.44 (t, 1H, CH); 6.86 (m 2H, CH arom;
7.00 (t, 2H, CH arom; 7.2 m 4H, CH arom; 7.27 (d,
2H, CH aronm); 7.47 (d, 2H, arom. 13C-NWR (75 MHz,
CD3CH) d (ppm: 25.80; 35.22; 36.45; 36.62; 112.1 1;
119.18; 120.24; 120.42; 122.08; 122.84; 128.41 ;
and £3(QbenzyibydmxyEmivs hydrochdarie; 116.54mg, (EX3\mpmmel)3n DCM (4
Preparation of 6.6-Bis-(1 Hindol-3-yl)-hexanoic acid
mL)vdactedaini the danie coAitiSms f ekangsle syt jieei .48 quef F [5,5-Bis-
described in exanple 1. Step 1. A solution of A( 1

(1#&@%‘-}%2 géﬁ%n@ﬂ: a&d%n%@ﬁ.&nﬁdé@ Oy g xanoi ¢ aci d

ethyl €s 500 ] and Dyspfosium

1H{¢FM§" T (oh 37 (il 2ot 1 2t gy 220

6 6-Bis-(1 H-indol hexanoi c _aci
(mozKicE Tl AA8, I CHl A Ea8b, MbO) oo 23( o8, CH arom);
1.25 t,3HCH3);148(m2H,CH2);174( 2H,
7. 2024 3;(be,. 248 Grhardir); TBRYd, 2H, T8/ grgm)281,08s22H, NH)SO
(t, 1H, CH); 6.94 (s, 2H); 7.02-7.40 (m 6H, CH arom;

ES/M&3m(# 4384 [WH]aémmsoB BA+Ngl". 2H NH) . 13C- NWR (50
Mz, CDCI3) d (ppm): 14.33; 25.26; 27.94; 34.02;

Stef fgrgﬁﬁeﬁuonﬁgf r'ﬁ?%rg?%%a A 6{3};%3%-(]71 H-inkio1-Bly1}-pdAtanéit acid
benzyi?oxy-gml&g, 132 mg, 0,30 mmol] was carried out as in example 1 to give
0.10g of G [5,5-Bis-(1H-indol-3-yl)-pentanoic acid hydroxyamide, ST 2743, y =
97%].

'H-NMR (300 MHz, CD3OH) & (ppm): 1.69 (br quint, 2H, CH.); 2.22 (br m, 4H,
CH,); 4.44 (t, 1H, CH); 6.86 (m, 2H, CH arom); 7.00 (t, 2H, CH arom); 7.20 (m,
4H, CH arom); 7.27 (d, 2H, CH arom); 7.47 (d, 2H, CH arom).

BCNMR (75 MHz, CDsOH) & (ppm): 25.80; 35.22; 36.45; 36.62; 112.11;
119.18; 120.24; 120.42; 122.08; 122.84; 128.41; 138.40; 179.45.

ES-MS miz: 346.4 [M-HJ.

EXAMPLE 3:

Preparation of 6,6-Bis-(1H-indol-3-yl)-hexanoic acid hydroxyamide (ST2754)

ST 2754 was synthesised as described in example 1.
Step 1. A solution of A (1H-Indole, 740 mg, 6.32 mmol), B [6-Oxo-hexanoic acid
ethyl ester; 500 mg, 3.16 mmol] and Dysprosium triflate (2.89 g, 4.74 mmol) in

MeOH/H,0 (13 mL/8 mL) reacted as in example 1 (at 65°C) to give 0.60 g of C
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Step 2. Internediate C [6,6-Bis-(1

H i ndol - 3-yl ) - hexanoic acid ethyl ester], 300 ng, 0.80
worebii3asd solid NaOH (400 ng, 9.6 nmol) in MVeEBH/EENDE/E62798

nm./0.5 mM ) reacted as in exanple 1 to give 0.27 g of

D[6,6-Bis-(1 Hindol-3-yl) hexan0|c acid, y= 97 %9.

1H NMR (200 MHz, CDCI3) d 2p5p 1.48 (m 2H, CH2) ;

1.71 (m 2H, CH2) ; 2.29 (m 4H CH2) ; 4.50 (t, 1H,

; 6.90-7.40 @ 8H, CH arom); 7.63 (d, 2H, CH

[6,6:Eisr 1 H-ndm-3-yl)-hemancisjacid gthyNester,50=180:%].CDCI 3) d

(ppm: 15.35; 24.91 ; 27.82; 34.01 ; 35.44; 111.20;
1HNMR1(QDOMBIZYQ:D012)O§ 2Bpm:21.25%4, 3H,ZlH3)87I 48.0M, IFI CH2) 1.74

136.69; 179.48. ES-Ms mlz: 345.5 [MH . Step 3

B 1
@ PAiE10 2 e G PO 1 ol g

2HY B2 A (s LRt %@Erﬁ %eméﬁgi“?wﬁﬁ»e

iLn DCM rea d in_the same conditions of
R (50 Mg, GRS 09804 53] 85ebmal-04: 44.02: 39.4%; ¥s.56;
H i ndol - 3-yl ) - hexanoi ¢ acid benzyl oxy-am de, y = 62
6051, 11H24/R192d0 1187,1; ARQI2F) 138160 HR41.88; 327 (A8, 138H0; 174.12.
CH2) ; 1.63 (m 2H, CH2) ; 1.86(br, 2H, CH2) ; 2.17

ES(NIS Ak 3@526[M+|4 *43 (t, 1H, CH); 4.78 (s, 2H, CHZO)
6.80- 7.20 (m 6H, CH aronm; 7.33 (s, 5H, CH arom

St{%% I@%Epéyaé&'é ZG m@'@l%? %ﬁdéf? %"P‘\@%ﬁb&é@i%@@@ éét@r] 300
mg; SHBE ImQD BN, NROH; @0 g, bi6 miol) T MECHIDCR (B inLio.5
mL) reacted as in example 1 to give 0.27 g of D [6,6-Bis-(1H-indol-3-yl)-
hexanoic acid, y= 97 %].

'H-NMR (200 MHz, CDCl3) 5 (ppm): 1.48 (m, 2H, CH,); 1.71 (m, 2H, CH,); 2.29
(m, 4H, CH,); 4.50 (t, 1H, CH); 6.90-7.40 (m, 8H, CH arom); 7.63 (d, 2H, CH
arom); 7.90 (s, 2H, NH).

3C-NMR (50 MHz, CDCls) & (ppm): 15.35; 24.91; 27.82; 34.01; 35.44; 111.20;
119.15; 119.70; 120.24; 121.54; 121.87; 127.17; 136.69; 179.48.

ES-MS miz: 345.5 [M-HJ.

Step 3. A solution of intermediate D [6,6-Bis-(1H-indol-3-yl)-hexanoic acid, 232
mg, 0.69 mmol], PyBOP (422.2 mg, 0.76 mmol), NMM (0.38 mL, 3.45 mmol)
and E (O-benzylhydroxylamine hydrochloride, 121.1 mg, 0.76 mmol) in DCM (3
mL) reacted in the same conditions of example 1 to give 0.19 g of F [6,6-Bis-
(1H-indol-3-yl)-hexanoic acid benzyloxy-amide, y = 62 %].

"H-NMR (200 MHz, CDCl5) & (ppm): 1.32 (br, 2H, CH,); 1.63 (m, 2H, CH.); 1.86
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128.72; 129.34; 136.66; 161 .09. ES-MS mz: 452.7
[MtH +. Step 4. The reaction of internediate F

WQ 800648484 (1 H-i ndol - 3-yl ) - hexanoi ¢ aci d PCT/EP2006/062798
benzyl oxy-am de, 162.7 ng, 0.36 mvl] was carried out
as in exanple 1 to give 67;‘% of G[6,6-Bis-(1
H- i ndol - 3-yl ) - hexanoi ¢ aci ydr oxyam de, ST 2754, y =
549 . 1H NWVR (200 MHz, CD30—|) d (ppn) 1.44 (m 2H
CH2;169(m2HCH2); 2.05 (t, CH); 2.25 (

(br2@H, Gy); 2.17, fm, RH, Qlth); 43 (t5 189 Qitl QF& (82t &i#20); 6.80-
7.05 (m 4H, CH aron); 7.31 (d, 2H, CH arom; 7.50 (d,

7.20Hm,@HaCHharom)3 Z:39s, GH) OizromR3068 (d, 2P OH aﬂﬁnﬁ? 95 (s,
27.28; 32.05; 33.35; 34.75; 110.05; 117 65; 118.

2H1N$1)77 120.08; 120.69; 126.39; 136.20; 179.45. ES—I\/S
360.3 [MH and 384.3 [MrNa] +. EXANPLE 4 :

”fi—’{vﬁﬁﬁaﬁbﬁlﬁrg E@? %,@a@“éﬁoé{‘é 9% 3095 3605, 6054

A 14 4-

11§@pa f1:87, 198 66 315,601 | P2, Bomeoes CarT 68 12t 81| 27.12;
.55 g, 2.5 mml) in EtOH 95% H20 (32 m _/16 ml )

12852(:1129345136665(&6@0@ 1to give 0.36 g of C

[5,5-Bis-(1 Hindol-3- yl)-pentanoic acid nethyl

Esemserrn/z W52 A ML H NVR (200 MHz, DMVBO-de) d (ppm):
2.28 (m 2H, CH2) ; 2.48 (q, 2H, CH2) ; 4.48 (t, 1H,

stép’a. ﬁm%@g%ctﬂo@ Eﬁ?té@earo n;Fofégs Z%Sz@H(igggl_Zﬁyl)ﬂéxanoic acid

benzyloxy-amlde, 162.7 mg, 0.36 mmol] was carried out as in example 1 to give
67 mg of G [6,6-Bis-(1H-indol-3-yl)-hexanoic acid hydroxyamide, ST 2754, y =
54%].

'H-NMR (200 MHz, CD3OH) & (ppm): 1.44 (m, 2H, CH.); 1.69 (m, 2H, CH.);
2.05 (t, 2H, CH); 2.25 (q, 2H, CH.); 4.44 (t, 1H, CH); 6.89 (t, 2H, CH arom); 7.05
(m, 4H, CH arom); 7.31 (d, 2H, CH arom); 7.50 (d, 2H, CH arom).

BC-NMR (50 MHz, CD3OH) & (ppm): 25.03; 27.28; 32.05; 33.35; 34.75; 110.05;
117.65; 118.25; 119.77; 120.08; 120.69; 126.39; 136.20; 179.45.

ES-MS m/z: 360.3 [M-H] and 384.3 [M+Na]".

EXAMPLE 4:

Preparation of N-Hydroxy-4,4-bis-(1H-indol-3-yl)-butyramide (ST2408)

Step 1. A solution of A (1H-Indole, 3.1 g, 26.5 mmol), B [4-Oxo-butyric acid; 4.8
mL, 7.69 mmol] and Dysprosium triflate (1.55 g, 2.5 mmol) in EtOH 95%/H,0O
(32 mL/16 mL) reacted as in example 1 to give 0.36 g of C [5,5-Bis-(1H-indol-3-

yl)-pentanoic acid methyl ester, y = 15 %].
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ES-M5 mz: 317.4 [MH-. Step 3. A solution of
intermediate D [4,4-Bis-(1 Hindol-3-yl)-butyric acid,
W®T00898H84 220 ng, 0.69 mmol ], PyBOP (392 ny, BCTBP2006/062798

mmol ), TEA (0.40 M _, 2.77 mmol) and E

(O benzyl hydr oxyl am ne hydr@:hl oride, 113 ng, 0.70
mml) in DCM (40 m _) react®d in the same conditions
of exanple 1 to give 0.20 g of F

] &MBenz yl oxy-4,4-bis-(1 Hindol-3-yl)- ram de, JX.H
H Rj(ZODI-M ROMSO0-tnid (mEmelod)-28 (1 )18 48 (q,22H, CHy);
'257(q 2H, CH2) ; 4.43 (t, 1H CH) 4.80 (s,

443—(t ui-nzow) 6.8027 (16, (n2,-6H CBHRamm)); 76388, 72H.7Cliarofit); 756 (d,
aronm; 7.27 (m 7H, CH arom; 7.56 (d, 2H, CHaron).

2H1@¢.,%)§ oH) d (ppm: 30.65; 30.74; 33.1 1;
77. 00: "'38:; 117.78; 118.34; 120.20; 121

Esllg% m%zg%.]éé‘wé 59 127.62; 128.34; 135.04; 136.48;

"z: 422.3 [I\/H—|] and 424.5 [ MrH +. Step
4. The reaction of internedia
Sten e SAldign #f 4Dfsrf§e$’tﬁt¢+f? r{ﬂdh B@ (H-indeliB i labiyEc asidy ST
ng, 0,47 nmol] was carried out as in exanple 1 to give
1961 ,122@ mg, 69 ity ByBOP 4397 mg,10.70 mmol), TEA (0.40 mL, 2.77
Hindol - 3-yl)-butyram de, ST 2408, y= 71% . 1H NWR

Ih hioA
UL CIbolayice Ao, N5 01 i) i

oo P B b0t
I BB 9 o S Sy A 117 5T
'H-NMR (200 MHz, CD;0D) & (ppm): 2.18 (t, 2H, CHz); 2.57 (q, 2H, CH,); 4.43
(t, 1H, CH); 4.80 (s, 2H, CH,0); 6.92 (t, 2H, CH arom); 6.98-7.17 (m, 4H, CH
arom); 7.27 (m, 7H, CH arom); 7.56 (d, 2H, CH arom).

BC-NMR (50 MHz, CDsOH) & (ppm): 30.65; 30.74; 33.11; 77.00; 110.25;
117.38; 117.78; 118.34; 120.20; 121.09; 126.39; 127.50; 127.62; 128.34;
135.04; 136.48; 171.18.

ES-MS m/z: 422.3 [M-H] and 424.5 [M+H]".

Step 4. The reaction of intermediate F, [N-Benzyloxy-4,4-bis-(1H-indol-3-yl)-
butyramide, 200 mg, 0,47 mmol] was carried out as in example 1 to give 0.11g
of G [N-Hydroxy-4,4-bis-(1H-indol-3-yl)-butyramide, ST 2408, y= 71%].
'H-NMR (300 MHz, CDsOH) & (ppm): 2.20 (t, 2H, CH,); 2.57 (q, 2H, CH,); 4.46
(t, 1H, CH); 6.95 (t, 2H, CH arom); 6.98-7.19 (m, 4H, CH arom); 7.27 (d, 2H,
CH arom); 7.47 (d, 2H, CH arom).

BC-NMR (50 MHz, CD;OH) & (ppm): 30.80; 30.93; 33.19; 110.23; 117.36;
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ES-M5 mz: 332.4 [MH . EXAMPLE 5 : Preparation of
8.8-Bis-(1 Hindol-3-yl)-octanoic acid hvdroxyam de

W@ 308889%4 Step 1. A solution of B (8- Oxo-oct aneCTYER20EI062798
et hyl ester, 920.0 nmg, 4.94 mmol), A ( 1 HIndole,
1.16 g ng, 9.88 mml) and qédprosi umtriflate (4.5 g,
7.41 mol) in MOH H 20 (2 /7 m_) reacted in the
same conditions of exanple 1 (16 h at 50 0C) to give

of C[8,8-Bis-(1 Hindol-3-yl)-octanoic acid

11@6@%1&@%.1 0;18—123 126 4A1NVB6 4804 71434, CDCI 3) d
(ppm: 1.31 (t, 3H, CH3) ; 1.42 (br, 4H CH2) ; 1.64

EScS @k 3394 [M-H)-.30 (m 4H, CH2) ; 4.18 (g, 2H, OCH2)
; 4.51 (t, 1H, CH); 6.95 (s, 2H); 7.10 (t, 2H, CH

EXAMPLE 5- 21 (t, 2H, CHarom); 7.33 (d, 2H, CH arom;
_I_Gb_('di, 2H, CH aronr) 7. 90 (s 2H, NH). 13C NI\/R (50

6 Amids 6§T2889)

119 76 120 51 : 121 60 121 80 127.29. 136, 73;

Stepr 4. Agsolytn,ef Iﬁ,(g—O)g@;Qctag\o[q\pcplﬂi el eser, QQPMW 4.94 gynol),
2. The reaction of internmediate C[8,8-Bis-(1

A (FiH-indole, 3- 16 p-rog: 9.88i omat) and:Diygprosittra triflea (41509, 04846mol)
mol] and solid LiOH (177.5 ng, 4.23 mmol) in MeCH H

in RRAHHION21 ALA AL) red&teddathe edmeli¢orifitioris 6Xéxamglell (16 h
to give 0.3 g of D[8,8-Bis-(1 Hindol-3-yl)-octanoic

at 86 °€) td/ giveXP4 4G of C [8,8-Bis-(1H-indol-3-yl)-octanoic acid ethyl ester, y =

23 %].

'H-NMR (200 MHz, CDCl3) & (ppm): 1.31 (t, 3H, CHs); 1.42 (br, 4H, CH.); 1.64
(m, 2H, CH,); 2.30 (m, 4H, CH,); 4.18 (q, 2H, OCH.,); 4.51 (t, 1H, CH); 6.95 (s,
2H); 7.10 (t, 2H, CH arom); 7.21 (t, 2H, CH arom); 7.33 (d, 2H, CH arom); 7.66
(d, 2H, CH arom); 7.90 (s, 2H, NH).

3C-NMR (50 MHz, CDCl;) & (ppm): 14.39; 25.13; 28.26; 29.24; 29.53; 34.12;
34.52; 35.94; 60.35; 111.25; 119.08; 119.76; 120.51; 121.60; 121.80; 127.29;
136.73; 174.18.

ES-MS m/z: 401.3 [M-H] " and 425.5 [M+NaJ".

Step 2. The reaction of intermediate C [8,8-Bis-(1H-indol-3-yl)-octanoic acid
ethyl ester, 340 mg, 0.846 mmol] and solid LIOH (177.5 mg, 4.23 mmol) in
MeOH/H,0 (2.9 mL/0.3 mL) was carried out as in example 1 to give 0.3 g of D
[8,8-Bis-(1H-indol-3-yl)-octanoic acid, y = 95 %].

'H-NMR (200 MHz, CDCl3) & (ppm): 1.39 (br, 6H, CH,); 1.62 (quint, 2H, CH.);

2.24 (m, 2H, CH,); 2.33 (t, 2H, CH,); 4.49 (t, 1H, CH); 6.98 (s, 2H, CHarom);
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1H NWVR (200 MHz, CDCI3) d (ppm: 1.39 (br, 6H CH2) ;
1.62 (quint, 2H, CH2) ; 2.24 (m 2H, CH2) ; 2.33 (t,
WQR06/THAP4 ; 4.49 (t, 1H, CH); 6.98 (s, 2H, CHaPCHEP2IET62798
(t, 2H, CHarom; 7.18 (t, 2H, CHarom; 7.34 (d, 2H,
CHaronm); 7.63 (d, 2H, CHar ; 7.86 (s, 2H, NH).
13C-NWR (50 MHz, CDCI3) d (Ppm: 24.75; 28.16; 29.08;
29.42; 34.02; 34.1 1; 35.82; 111.17; 119.1 1; 119.75;
120.54; 121 .50; 121 .83; 127.26; 136.70; 179.73.
7.0 N nCHaramy. 018 1( BH, £ofdareaT); 4.34e\2H, CHanoap); 3.63 (d, 2H,
a flask reagent E (hydroxyl am ne hydrochl oride, 56.0

CHayom(;,. BB6{s02H, NAYL DBU (122.6 ng, 0.80 nmol) were
di ssolved in DMVF (0.8 ml _) and the resulting solution

1 f
NS, PO

S 2‘%43??33(2 o 35 B ity g AP o

erature for 30 m_n_and thep dlluted with ethyl
ESaa B 31 AL INTHaAn e SDZ AN washed wi th H2O (x 3).

dri ed over sodiumsulfate, filtered and evaporated
Stepdein a ddsk eeiagaréfs(hydrowlmnmshw.wechiasid@wﬁ.ﬂimgt & 80anmol)
col um chromat ography on silica gel using a gradient

ané!mBUO ZZ 6 Dﬁb” B3 nioDi werd) dissotvedl in- OINF- ?058 snL) add the
Hi ndoI yl ) -octanoi c aci d hydroxyam de, 2889, y =

res?lgtlr@g msc]i ’ 3&@%ﬁ@%® & ﬂ@er%ﬂte [é? I%ls-(%g-undol-
i Bhre 2 o ST oveh ) Ao e o
DII@A58? 3(751 gh.{) 1 szgmcgl:gl ?’rmgbn}éqglogg npgt’uré Hma%tﬁ‘?gdmat room
temperature for 30 min and then diluted with ethyl acetate. The organic layer
was washed with H,O (x 3), dried over sodium sulfate, filtered and evaporated
under reduced pressure. The residue was purified by a column chromatography
on silica gel using a gradient elution of DCM/MeOH to give 0.12 g of F [8,8-Bis-
(1H-indol-3-yl)-octanoic acid hydroxyamide, ST 2889, y = 57%).

'H-NMR (300 MHz, DMSO-ds) & (ppm): 1.14-1.28 (br m, 6H, CH.); 1.41 (quint,
2H, CH,); 1.87 (t, 2H, CH,); 2.13 (br, 2H, CH,); 4.32 (t, 1H, CH); 6.83 (t, 2H, CH
arom); 6.96 (t, 2H, CH arom); 7.18 (s, 2H, CH arom); 7.26 (d, 2H, CH arom);
7.46 (d, 2H, CH arom); 8.59 (s, 1H); 10.26 (s, 1H); 10.68 (s, 2H, NH).

BCNMR (75 MHz, DMSO-dg) & (ppm): 25.83; 28.48; 29.35; 29.48; 32.93;
34.09; 35.73; 110.95; 118.51; 119.57; 119.65; 121.21; 122.52; 127.37; 137.14;
169.80.

ES-MS m/z: 388.2 [M-H] and 412.7 [M+Na]".
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13C-NWR (75 Mz, DVMSO-d 6) d (ppm: 25.83; 28.48;

29.35; 29.48; 32.93; 34.09; 35.73; 110.95; 118.51 ;
WA1®687148419. 65; 121 .21 ; 122.52; 127.37; 137PAEEP2006/062798

169.80. ES-M5 mfz: 388.2 [MH and 412.7 [ M+Na]

+. EXAMPLE 6: Preparation ofsé)7. 7-Bi s-(7-methoxy-1

H-i ndol - 3-yl ) - hept anoi ¢ aci'@ hydr oxyam de (ST3043)

Step 1. A solution of B (7-Oxo-heptanoic acid ethyl

ester, 58 ng, 0.34 mmol), A (7-Methoxy-1 Hindole, 100
EXAMPLE®: nmol) and trifluoroacetic acid (0.03 nmol

mol) in CHBCN ( 1 ml ) was stirred for 72 h at room
Préeratiomiofr & 7-Big¢N-rhdibogp! ¥eindokdsy| eivegtandiceakcid nelgiroxyamide

reduced pressure. Conpound C [7,7-Bis-(7- methoxy-1

3-yl)-heptanoic acid ethyl ester] was not
|so ted and was characterised by ES-M5 (mz: 449.6

St{rg’”i 7Aoo inibbiistact S Sl sfare o g

ter ined fromste reacted wth s
(7- Meéi\{wyzti J’O@ 89&?‘1@49%@%@—%@1@'%%@%@"& ?LC'€12(8@3_5“T“0|
as descri bed in exanple 1 to give product D
mnpal) Tr BEHsGN - (temhyxwas skirred dor -72- fl 3t- rogmo demiperatoie]]then the
that was not isolated and was characterised by ES-MS

solehez wakl 8vdpdridtdd under Feaced Jraesmeuceombound C 577 Bis~(7-
internediate D [7,7-Bis-(7-nmethoxy-1 Hindol -3-yl

el 205 - B i G o T b and vas
chegracpe?'rreé 'b*?’l‘-f'é%é'(%r)% ”&d“éf‘i’r{n%ﬁ“)m' de, 271 .3 nu,

Step 2. The crude of intermediate C [7,7-Bis-(7-methoxy-1H-indol-3-yl)-

heptanoic acid ethyl ester], obtained from step 1 reacted with solid LiOH (43
mg, 1.02 mmol) in MeOH/THF/H.0 3:3:1 (2 mL) as described in example 1 to
give product D [7,7-Bis-(7-methoxy-1H-indol-3-yl)-heptanoic acid], that was not
isolated and was characterised by ES-MS (m/z: 419.4 [M-H]).

Step 3. The crude of intermediate D [7,7-Bis-(7-methoxy-1H-indol-3-yl)-
heptanoic acid] of step 2 reacted with PyBOP (265.2 mg, 0.51 mmol), DIEA
(0.30 mL, 1.7 mmol) and E (O-benzylhydroxylamine hydrochloride, 271.3 mg,
1.7 mmol) in DCM (2 mL) as in example 1 to give F [7,7-Bis-(7-methoxy-1H-
indol-3-yl)-heptanoic acid benzyloxy-amide]; ES-MS (m/z: 526.8 [M+H]").

Step 4. The intermediate F [7,7-Bis-(7-methoxy-1H-indol-3-yl)-heptanoic acid
benzyloxy-amide] obtained from step 3 was dissolved in MeOH and Pd/BaSOQO4
10% (cat) was added. The solution was mechanically stirred under hydrogen

atmosphere (55 psi) overnight. The reaction mixture was filtered and the filtrate
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1.7 mol) in DCM (2 m _) as in exanple 1 to give F

[7,7-Bis-(7-nmethoxy-1 Hi ndol- 3-yl)-heptanoic acid
Whewsbagy - am de]; ES-MS (nmfz: 526.8 [ MtH] +) . PCI/BP2046/062798

The internmediate F [7, 7-Bi s-(7-met hoxy-1

Hi ndol - 3-yl ) - hept anoi ¢ acig, benzyl oxy-am de] obt ai ned

fromstep 3 was dissolved in MeCH and Pd/ BaSO4 10%

(cat) was added. The sol ution was nechanically stirred

under hydrogen atnosphere (55 psi) overnight. The
waseavanasatedi Mndere reduced prassyte. ahloe tsedidf tesidugt wasspurified by

evapor at ed under reduced pressure. The solid residue
prefasativg RP-EPLCY (qoleparii¢hresoPRERPIS; 70w, whorerts:COHaSNHL0 +

RP-18, 7Dm eluents: CH3CN H20 + 0.1 % FA 60: 40) gave
0.16%,PFAUEB! 49)! aﬁ\k Bs6.0( hdmdfh@<3[7,37-313L(?drﬁbﬂ%|-xy§/1i)|-1e-linéiol-3-y|)-

hept anoi ¢ aci'd”hydr oxyam™de, ST 3043, overal

el 8 Wk s gt i (2

br, 2H CH2) : 4. 27 (¢t 1H, : 6.56 (d, 2H_ CH
1R, (05 MH2) DMSdada (prsh 157 By, 4R CHR): Bd2afrrgH, CHo;
8.63 (s, 1H): 10.29 (s, 1H); 10.79 (s, 2H, NH).
1.873(t; RNROH:(, 209, (bONBE) G6); o 2P ity TH, 26HY 76.588d32H, CH arom);
29.44; 33.1 1; 34.32; 35.79; 55.75; 101 .96; 112.73;

6. . 34, CAH24rorl); 7.083m4H,1CH a26in);18.83 98, 1R A083D (s, 1H); 10.79
7?(15(8. 89. Es-lc\)/ggm z:q434.4 [ M H] gmd 438.3 )[4M+Na](+s. )

& B 551 ) heptanoic aci d hvar oxyan de. { ST3044)
BC-NMR (50 MHz, DMSO-dg) & (ppm): 25.97; 28.37; 29.44; 33.11; 34.32;
35.79; 55.75; 101.96; 112.73; 119.14; 120.20; 122.24; 127.20; 128.96; 146.82;
169.89.

ES-MS m/z: 434.4 [M-H] and 458.3 [M+Na]".

EXAMPLE 7:

Preparation of 7,7-Bis-(5-methyl-1H-indol-3-yl)-heptanoic acid hydroxyamide

(ST3044)

ST 3044 was synthesised as in example 6.

Step 1. Reagent A (5-Methyl-1H-indole, 100 mg, 0.762 mmol) and B [7-Oxo-
heptanoic acid ethyl ester, 65.6 mg, 0.381 mmol] reacted to give C [7,7-Bis-(5-
methyl-1H-indol-3-yl)-heptanoic acid ethyl ester, that was not isolated and was
characterised by ES-MS (m/z: 417.6 [M+H]").

Step 2. The intermediate D [7,7-Bis-(5-methyl-1H-indol-3-yl)-heptanoic acid],

not isolated, was characterised by ES-MS (m/z: 387.4 [M-H]).
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ST 3044 was synthesised as in exanple 6. Step 1.
Reagent A (5-Methyl-1 Hindole, 100 ng, 0.762 mol)
W@rweB31484 Oxohept anoi c acid ethyl ester, 65.6 PQI/EPR088062798
nol ] reacted to give C[7,7-Bis-(5- nethyl-
Hi ndol - 3-yl ) - heptanoi ¢ acig, ethyl ester, that was not
i sol ated and was characteri'Sed by ES-Ms (mz: 4 17.6
[MtH +) . Step 2. The interrredi ate D
[7,7-Bis-(5-nmethyl-1 Hindol - ) - hept anoi ¢ aci d],
Stewt3.i Ibkatrdermediatec HFar[Eﬂt—anr@ememyl EBI-O -iINBol-3yk)-hegganaic acid
[MH ) .Step 3. The internediate F
bel[\inHX}Biaﬁ'ﬁdéj-Wﬁs lmyirifidd Hbyl adtdsh3ehromdiegriaphgicn silicd gel with a
benzyl oxy-am de] was purified by a flash

gradfertnBiuagh WMf%hé/élHlyg aag%?te"‘éﬁ&‘ &a@éélgh&fg BEISE"\%MS (m/z:

of hexane/ et hyl aceta characteri sed

4.7 [MtH| +) . Step 4. Product G
49{;#[64 gﬁ (5 met hyl -1 Hindol -3-yl)-heptanoic acid

dr oxyam de, ST3044 urified by filtration o
St act aaPradct: o Gl CHeRe. athol i ndalAyirbep AR o gacid

pressure (55 ng, overall yield = 36%. 1H NWVR (300

hydreixyamideOST044] (wasrgurified2w filtratios |f reziddipn; mixture gnd solvent
2H, CH2) ; 1.88 (t, 2H, CH2) : 2.09 (br, 2H CH2) ;

ot8tion undét réddeed préssifre (65 I yi€ld 9 36%). 2H, CH
evﬁeo I‘;) l7mO9 I-s, )ZaHprCH a(rag n’ig;ov@i'ﬁdyl 2H, gz)aron)

igiR 99 e, BSCR s Gl 7 A i, it o
gl Bl B e i o o7

127.58; 135.56: 169,
(d, 2H, CH arom); 7.09 (s, 2H CH arom); 7.15 (d, 2H, CH arom); 7.25 (s, 2H,

CH arom); 8.61 (s, 1H); 10.27 (s, 1H); 10.53 (s, 2H, NH).
BC-NMR (75 MHz, DMSO-dg) & (ppm): 22.03; 25.93; 28.37; 29.39; 33.04;
34.39; 35.75; 111.69; 119.00; 119.23; 122.64; 122.85; 126.77; 127.58; 135.56;
169.82.

ES-MS m/z: 402.4 [M-H] and 426.4 [M+Na]".

EXAMPLE 8:

Preparation of 7,7-Bis-(4-fluoro-1H-indol-3-yl)-heptanoic acid hydroxyamide

(ST3052).

ST 3052 was synthesised as in example 6.

Step 1. Reagent A (4-Fluoro-1H-indole, 100 mg, 0.74 mmol) and B [7-Oxo-
heptanoic acid ethyl ester, 63.7 mg, 0.37 mmol] reacted to give C [7,7-Bis-(4-
fluoro-1H-indol-3-yl)-heptanoic acid ethyl ester], that was not isolated and was

characterised by ES-MS (m/z: 425.6 [M+H]").
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ES-M5 nmfz: 402.4 [MH and 426.4 [ MtNa] +. EXAMPLE 8:
Preparation of 7.7-Bis-(4-fluoro-1
wWOoR0nA3M488- y| ) - hept anoi ¢ aci d hvdr oxyani de ( STBOBRP2006062798
3052 was synt hesi sed as in exanple 6. Step 1. Reagent
A (4-Fluoro-1 Hindol e, O%{g 0.74 mol) and B
[ 7- Oxohept anoi ¢ aci d et hyl ter, 63.7 ng, 0.37 mol ]
reacted to give C[7,7-Bis-(4- f1uoro-1
H i ndol -3-yl)-heptanoic acid ethyl ester], that was
Step 2. Theliniesvediate WA, t-Bis-tkfleernos -nm@olfgisylr);@eptarplc acid] was
425.6 [MtH +) .Step 2. The internediate D

nof iofatdll and 4vds eraraetérised by &S-MY [/ 896anpit]aci d] was
not isolated and was characterised by ES-M5 (i z:

Stel9°3.4 1Y Hhtelmediaté IOF3[7 TJE?J(M%fBEQ'H%So@ ~yl)-heptanoic acid

7, 7-Bis-(4-fluoro-1 Hi'ndo ) - hept anoi

beﬁﬁé%s%ﬁqeip%% toly PRHRGLbYH ¢ hgh%&%ﬁ?&#@?w ifica gel

of hexane/ et hyl etate and char acterl sed Cy S-MS
W|tt1nq\ grag@gtﬁqmpkﬂ)ﬁpexa@g ggwyjr agsiajg and ghara terised by ES-MS
[7,7-Bis-(4-fluoro-1 Hindol-3-yl)-heptanoic acid
(mhy&ﬂaﬂyMH}s) ST 3052] was purified by filtration of
reaction mxture, solvent evaporation and preparative

Stég H4LC (eeduem LEchrgsoBle- d&o-ﬂ-ﬁﬂ‘ﬁdcﬂimﬁylhé tan0|c aC|d
Q' CH3CN 50: 50; flow= 10 nL/m n, ng, overall yield

g ST Wf”ﬁ%v'ﬁ%@“%%?g%cﬂ%ﬁﬁ%) solvent

evéq_qg%tiérg' ar21c|i_| ' prepa?ratlve IQE-IKIfDLclTCOICmri L|chrosorb 6Rf398, 7um;
eluents: H,O/CH3;CN 50:50; flow= 10 mL/min, 55 mg, overall yield = 35%).
'H-NMR (300 MHz, DMSO-dg) & (ppm): 1.29 (br, 4H, CH,); 1.42 (quint, 2H,
CH,); 1.87 (t, 2H, CHy); 2.03 (q, 2H, CHy); 4.67 (t, 1H, CH); 6.58-6.66 (m, 2H,
CH arom); 6.98 (m, 4H, CH arom); 7.13 (d, 2H, CH arom); 8.60 (s, 1H); 10.27
(s, 1H); 11.01 (s, 2H, NH).

BCNMR (75 MHz, DMSO-dg) & (ppm): 25.87; 28.47; 29.39; 33.01; 35.15;
37.89; 103.98 (d, 1C arom, J= 19.6 Hz); 108.59; 115.75 (d, 1C arom J= 19.0
Hz); 118.89 (d, 1C arom, J= 3.97 Hz); 121.80 (d, 1C arom, J= 7.95 Hz); 123.12;
139.97 (d, 1C arom, J= 12.0 Hz); 157.11 (d, 1C, C-F, J= 243.7 Hz); 169.78.

ES-MS m/z: 410.5 [M-HJ; 434.4 [M+Na]* and 450.4 [M+K]".

EXAMPLE 9:

Preparation of 3-{4-[Bis-(1H-indol-3-yI)-methyl]-phenyl}-N-hydroxy-acrylamide

(ST2887).

Step 1. The reaction of A (1H-Indole, 234 mg, 2 mmol) and B [3-(4-Formyl-



10

15

20

CH arom); 6.98 (m 4H, CH arom; 7.13 (d, 2H, CH

arom; 8.60 (s, 1H); 10.27 (s, 1H); 11.01 (s, 2H1 NH).
WQA3©BeNBARR8L 75 MHz, DMSO d6) d (ppm): 25.87; 28.HFI/EP2006/062798

29.39; 33.01 ; 35.15; 37.89; 103.98 (d, 1C arom J=

19.6 Hz); 108.59; 115.75 ( 1C arom J= 19.0 Hz);

118.89 (d, 1C arom J= 3.9 4Hz); 121 .80 (d, 1C arom

J=7.95 Hz); 123.12; 139.97 (d, 1C arom J= 12.0 Hz);

157.1 1 (d, 1C, CGF, J= 243.7 Hz); 169.78. ES-M5 nl z:
phanyl)-gerylic gcid, 1484mg, 1 orRal] wasnearnied out pstirjexanpi@\lRpobtain

9: Preparation of 3-(4-[Bis-(1

theH-dcidioC - [B-{4-)Bis¥ 1 Hyihdeldvghsrhethiiphengisacadicy lagid] datilised as
(ST2887). Step 1. The reaction of A ( 1 HIndole, 234

crue folst®ppd.) and B [3- (4- Fornyl phenyl)-acrylic acid,
176 ny, 1 mmol] was carried out as in exanple 1 to

"HRR, oo B St iea T B (5, 11 GEDS 4% (& ML EH. Y =

as crude for step 2. 1H NVR (200 MHz, DMSO-d_6) d
16(#) 6.6 gB. ¢4, C%LEFOGH)' 7.G¢ ﬁ42'('|d,0"ﬁ"l’{°"'@5-l7:]25:7-§)@. (M.} 24, 8CH

6.86 (m 4H, CHarom); 7.04 (t, 2H CHaron); 7.25-7.59
arqm+ BGH ddOllenbond )} 10@5 @o@dbl, NH)ond) ; 10.85 (s, 2H,

NH). 13C- NWR (50 MHz, DVMSO-d 6) d (ppm: 57.58;
13@-&3/1!2350 Mﬁz,zammgg;(p%@; 5P581342.2881182%4,308.98; 119.79;

127.2 128. 87; 129. 56; 62; 137.32; 144.68,;
124.68; 3004 368 13%.28:5108 87 21 28388; 152694 Hb7.:32; 144.68; 148.30;
168.38.
ES-MS m/z: 391.15 [M-HT.
Step 2. The reaction was carried out as in Step 3 of example 3. Purification by
preparative RP-HPLC (column Lichrosorb RP-18, 7um; eluents: HO/CH3;CN
50:50; flow= 10 mL/min) gave the product F [3-{4-[Bis-(1H-indol-3-yl)-methyl]-
phenyl}-N-hydroxy-acrylamide, ST 2887].
'H-NMR (300 MHz, DMSO-dg) & (ppm): 5.85 (s, 1H, CH); 6.39 (d, 1H, CH, J =
15.95 Hz); 6.86 (m, 4H, CH arom); 7.03 (t, 2H, CH arom); 7.25-7.48 (m, 9H,
8CH arom + 1CH double bond); 8.99 (s, 1H); 10.71 (s, 1H); 10.85 (s, 2H, NH).
BC-NMR (75 MHz, DMSO-ds) & (ppm): 57.58; 114.16; 120.28; 120.90; 121.72;
123.60; 126.11; 126.27; 129.23; 130.03; 131.52; 135.13; 139.26; 140.96;
149.35; 165.58.
ES-MS m/z: 405.71 [M-HT.
EXAMPLE 10:

Preparation of 7,7-Bis-(1H-indol-3-vl)-heptanoic acid (2-amino-phenyl)-amide
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Step 2. The reaction was carried out as in Step 3 of
exanple 3. Purification by preparative RP-HPLC (col umm
wee@enases b RP-18, 7mm el uents: H2Q CH3CN 50: BOT/EP100§1662798

10 nmL/mn) gave the product F [3-{4-[Bis-(1

Hindol -3-yl)-nmethyl]- phenyd } - N hydroxy-acryl am de,

ST 2887]. 1H NMR (300 MHz, Od6) d (ppm: 5.85 (s,

1H, CH); 6.39 (d, 1H, CHJ = 15.95 Hz); 6.86 (m 4H,

CH arom; 7.03 (t, 2H, CH arom); 7.25-7.48 (m 9H, 8CH
(SEI®FH)+ 1CH doubl e bond); 8.99 (s, 1H); 10.71 (s, 1H);

10.85 (s, 2H, NH). 13C-NWR (75 MHz, DMSO-d 6) d (ppm:

St&y . H8Thé Lihtdrediae. P87, 7WisqOH-ihaddl-3-§D:heitandi6; adidf 6D mg,
1; 126.27; 129.23; 130.03; 131 .52; 135.13; 139. 26;

0. ﬂ#Om% mafl Qi fréfrstef 2 I%Se%nﬂi’eﬂ v&’é&%.&éo&%ﬂ DCM (1 mL),
10: Preparation of 7.7-

h
thei»‘#@%@é@é%g'@FL@“%*r%ﬁ%‘n%@ﬁ@fa@%ﬂ[y@%’%wsce( gdded.
H i ndol -3-yl)-h , 0.167 1],
Al o 8! IS, 16 PS54 RRIMIOE Wassesdaiciom aition B0 (2
(1 mM_), then PyBOP (95.3 ng, 0.184 mmol) and DI EA
an‘ﬂf&YPhﬂnylarﬂinED 86mong, GB35 audel). inADCM @ mil) and the reaction
stirring the resulting solution was added to a

mixtard/iviad nstl@rfedl:_at( rdorr tErperacursl fafPAEThEN thd soNefiBiagifemoved
in DCM( 1 and the reaction mxture was stirred

s OB IR S Ry e o s
waglv?ass%le\c/ievgltrlm Llsi bhé/N 55 u?ztat%d soluetlosnoclﬁul\laﬂ&Og, and water (x2). The
organic layer was dried over sodium sulfate, filtered and evaporated under
reduced pressure. The residue was roughly purified by a flash chromatography
on silica gel by using hexane/ethyl acetate as eluent system, to give F [7,7-Bis-
(1H-indol-3-yl)-heptanoic acid (2-amino-phenyl)-amide, ST 3071, 50 mg, y =
67%]

'H-NMR (200 MHz, DMSO-dg) & (ppm): 1.36 (br, 4H, CH.); 1.54 (br m, 2H,
CH,); 2.23 (m, 4H, CH,); 4.36 (t, 1H, CH); 4.79 (s, 2H, CH»-0); 6.52 (t, 2H, CH
arom); 6.70 (d, 2H, CH arom); 6.80-7.05 (m, 4H, CH arom); 7.06-7.32 (m, 4H,
CH arom); 7.50 (d, 2H, CH arom); 9.06 (s, 1H, NH); 10.72 (s, 2H, NH).
BC-NMR (50 MHz, DMSO-ds) & (ppm): 26.16; 28.45; 29.53; 34.11; 35.70;
36.60; 112.02; 116.60; 116.89; 118.58; 119.57; 119.73; 121.29; 122.61; 124.30;
126.01; 126.40; 127.40; 137.19; 142.62; 171.89.

ES-MS m/z: 451.2 [M+H]" and 449.4 [M-HTJ.

EXAMPLE 11:
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was washed with HCl 0.5N, a saturated sol ution of

NaHCO3 and water (x2). The organic |layer was dried
W@®6/13384 um sul fate, filtered and evaporat ed RECTEP2006/062798

reduced pressure. The residue was roughly purified by

a flash chromat ography on E*eénl ca gel by using

hexane/ et hyl acetate as el t system to give F

[7,7-Bis- ( 1 Hindol-3-yl)-heptanoic acid

(2- am no- henyl) am de ST 3071 50 ny, 67%

naratim NeH yghie tol-6 aenylamide 30%913)4H CH2)

; 1.54 (br m 2H, CH2) ; 223(m 4H, CH2) ; 4.36 (t,
ReagenCH) ;(hydrélylaming Hhydebehldide,61%$2.0( img,2H61Crhraohrand DBU

6.70 (d, 2H, CH arom; 6.80-7.05 (m 4H, CH aron);

(25%.@%%3’%2%‘& %m@bﬁ \A%Sé%@%%vecg |1||""—?q’D\II|(_/|)I‘i“: (qgch%R (cgghe resultlng

soiRyS Y vedtrin 6903 rdg o e 385/ 951 mo.

121 .29; 122. 124. g 126. (} ;0 126.40; 127.40
0.8p87mal], kA 1§ 371‘71119599 STaIME) And. Dl (281.G Wi 51menol) in
449.4 [MH . EXAMPLE 11 : Preparation of
DME/BGM dst\b 8¢ mik). rdhel redaclibn avasy treatatbag SE80463d in step 3 of
Reagent E (hydroxyl am ne hydrochloride, 112.0 ng, 1.61
ex%TEIe) SnAn@Bthd 2firfal O puiBificatiohl By Oprepakited RBMHMET {(dblumn

0.5 m ) and the resulting solution was added to

Licﬁgo%b?b??ﬂsﬁgo g‘ﬁfm Qf PéntﬁAJFEU gng?’ ?ﬁ.é%aofg&y\ﬁ qo%Lﬁmn) gave
th%?lo%%ugfﬁ-l b S B R & 29332?@% v =

43%].

'H-NMR (300 MHz, DMSO-dg) & (ppm): 6.40 (d, 1H, CH=C, J = 15.8 Hz); 7.08-
7.22 (m, 2H, CH arom); 7.43 (m, 1H, CH arom); 7.54 (d, 1H, CH=C, J = 15.9
Hz); 7.78 (m, 2H, CH arom); 8.82 (s, 1H); 10.42 (s, 1H); 11.53 (s, 1H, NH).
3C-NMR (75 MHz, DMSO-dg) & (ppm): 112.75; 112.97; 113.56; 120.39; 121.02;
122.87; 125.57; 130.83; 133.40; 138.02; 165.28.

ES-MS m/z: 201.1 [M-H] and 224.86 [M+Na]".

EXAMPLE 12:

Preparation of N-hydroxy-6-(1H-indol-3-yl)hexanamide (ST2995)

Step 3. In a flask reagent E (hydroxylamine hydrochloride, 120.8 mg, 1.74
mmol) and DIEA (302.6 pL, 1.74 mmol) were dissolved in DMF (0.5 mL) and the
resulting solution was added to a solution of D [6-(1H-indol-3-yl)hexanoic acid,
200 mg, 0.869 mmol], HATU (363 mg, 0.956 mmol) and DIEA (302.6 pL, 1.74

mmol) in DMF (2 mL). The reaction mixture was stirred at room temperature for
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exanple 3 and the final purification by preparative
RP- HPLC (col um Lichrosorb RP-18, 7mm el uents:
WOR@THIGN 70: 30; flow= 10 nL/m n) gave the prRAUEP20P6/062798
[ N-Hydroxy-3-(1 Hindol-3-yl)-acrylamde, ST 2913, 70
ng, y = 43%. 1H NWVR (300 l\§—7lz DVSO-d 6) d (ppm: 6.40
(d, 1H, CH=C J = 15.8 Hz);"7.08- 7.22 (m 2H, CH
arom; 7.43 (m 1H, CH arom; 7.54 (d, 1H, CH=C, J =
15.9 Hz); 7.78 (m 2H, CH aron); 8.82 (s, 1H); 10.42
2h and then: dilvled withssthyllacetpie. Themrgaric(lagenwmas wagbedawish HCI
d (ppm: 112.75; 112.97; 113.56; 120.39; 121 .02;
1N1RRHTO; 3%5.Brihe (k37), dded b¥ar 46diuirBSultite, flitéred @ndbsrddorated
mz: 201 .1 [MH and 224.86 [ MtNa] +. EXAMPLE 12:

' / TV pNAd I '
oAb Bt s e Bl il itis o

the BRI WilkTp oA E Gt AP giof £, B als Ay SR iFSEigpoic aci

the resulting solution was added to a solution of D
hydrexyamide, &) 299%:1Y idPaei ¢ aci d, 200 ng, 0.869 mol |,
HATU (363 ng, 0.956 nmol) and DIEA (302.6 ml _, 1.74
1H-rNMR)(2i06 DMz, DMSO-Js) oTippm)kedcd3 (m, 2HxGhH9; (&S @0, 4HeCH-);
roomtenperature for2h and then diluted with ethyl

at
1.994c@! aHe .CAf)e 2B ani2H, | M) 6v86 (MelH) eOr-Maiom)HZL0S in, 2H, CH
NaﬁCGB S%J)bri neq(x 2), dried c()ver sodi um s)ul f at S{n

ard P84, eyFaReR AT e SHOSRY YRS 1y 1092
A PR @I R B L aLe WD DM gave 0179 of

BC-NMR (50 MHz, DMSO-ds) & (ppm): 25.32; 25.79; 29.34; 30.39; 33.06;
112.03; 115.34; 118.78; 119.03; 121.49; 122.80; 127.96; 137.05; 169.86.
ES-MS m/z: 245.2 [M-H] and 247.3 [M+H]" and 269.2 [M+Na]".

EXAMPLE 13:

Preparation of 7,7-Bis-(7-Ethyl-1H-indol-3-yl)-heptanoic acid hydroxyamide

(ST3126)

Step 1. A solution of B (7-Oxo-heptanoic acid ethyl ester, 90 mg, 0.516 mmol),
A (7-ethyl-1H-Indole, 100.2 mg, 0.688 mmol) and Dysprosium triflate (420 mg,
0.688 mmol) in AcCN (1.2 mL) reacted as in example 1 (at room temperature
for 2 days) to give C [7,7-Bis-(7-ethyl-1H-indol-3-yl)-heptanoic acid ethyl ester,
that was not isolated and was characterised by ES-MS (m/z: 445.8 [M+H]").
Step 2. The crude of intermediate C [7,7-Bis-(7-ethyl-1H-indol-3-yl)-heptanoic

acid ethyl ester], obtained from step 1 reacted as described in example 6 to give
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hydr oxyam de, ST 2995, y = 80% . 1H NWR (200 MHz,
DVSO-d6) d (ppm: 1.33 (m 2H, CH2) ; 1.65 (m 4H,
W@Rp/131484 94 (t, 2H, CH2) ; 2.66 (t, 2H, CH2) PCBEPRH06/062798
(t, 1H CH arom; 7.05 (m 2H, CH arom; 7.32 (d, 1H,
CH arom; 7.48 (d, 1H CH %{Eﬁm; 8.65 (s, 1H); 10.32
(s, 1H); 10.73 (s, 1H). 13CNWR (50 MHz, DVSO d6) d
(ppm: 25.32; 25.79; 29.34; 30.39; 33.06; 112.03;
115.34; 118.78; 119.03; 121 .49; 122.80; 127.96;
protet O5[7, 1-8is-§6-etmd-1ivBindoi-3-yiubeptanaicHcidin dhatawas not isolated
[ MtH] + and 269. 2 [ M+tNa] +. EXAMPLE 13: Preparation of
and wasBiraractefsdy by ESIMI (ta/z 31514 pe{It)anoi ¢ aci d
hvdr oxyam de (ST3126) Step 1. A solution of B
Stép S SRUB Y fumeuislely) (7 Er- (7 Sy ek yIPReptancic
. 0S| rifl 688 ) cCN .
acilSRafd ol st 2 et Bea ot Pisipib B kot . 1. 7-8is-
for 2 days).to give C[7,7-Bis-(7-ethyl-1 )
(7-pthyid b'r'néogﬁjvl)rf&ﬁt%mip AGdi tzfrwfﬁw-aé@'@@},, thah yyas,aet ixglated
i sol ated and was characterised by ES-Ms (nfz: 445.8
and masd] charactsrised Ry ESeVISH(ouz: 522.8/fMeHIBdi ate C
[7,7-Bis-(7-ethyl-1 Hindol-3-yl)-heptanoic acid ethyl
Stéls 4eThe eRIR BEthtbrmadiate P F,T-@@-_(‘ﬁ-@t 16Rebi-B8A)-héptanoic
exanple 6 to giveproduct D[7,7-Bis-(7-ethyl-1

sl 8l SRR o3 oo B Bkt o o
Puih8lics; oY praririfye KPP [EEHh LictupeafhoRB-18. 70m, eluents:
CH3CN/H,0 60: 40) gave 100.0 mg of G [7,7-Bis-(7-ethyl-1H-indol-3-yl)-
heptanoic acid hydroxyamide, ST3126, overall yield = 67%].

'H-NMR (300 MHz, DMSO-dg) & (ppm): 1.21 (t, 6H, CHs); 1.28 (br, 4H, CH>);
1.42 (m, 2H, CH.); 1.88 (t, 2H, CH,); 2.14 (br, 2H, CH,); 2.77 (q, 4H, CH.,); 4.30
(t, 1H, CH); 6.76-6.81 (m, 4H, CH arom); 7.13 (s, 2H, CH arom); 7.34 (m, 2H,
CH arom); 8.60 (s, 1H); 10.26 (s, 1H); 10.63 (s, 2H, NH).

BC-NMR (75 MHz, DMSO-dg) & (ppm): 14.99; 24.29; 25.91; 28.40; 29.41;
33.05; 34.24; 35.68; 111.37; 118.83; 119.91; 120.01; 122.01; 122.17; 127.23;
127.29; 135.66; 135.81; 169.80.

ES-MS m/z: 430.4 [M-H] and 454.0 [M+Na]".

EXAMPLE 14:

Preparation 7. 7-Bis-(5-morpholin-4-yimethyl-3H-indol-3-yl)-heptanoic acid

hydroxyamide (ST3307)
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acid] obtained fromstep 2 reacted as described in
exanple 6 to give F [7,7-Bis- (7-ethyl-
wWOoR0nA3M488- y| ) - hept anoi ¢ aci d benzyl oxy- am de] PCT/BR1006/062798
was not isolated and was characterised by ES-M5 (m z:
522.8 [MtH +) . Step 4. The\3 rude of internmediate F
[7,7-Bis-(7-ethyl-1 Hindol=3-yl)- heptan0|c acid
benzyl oxy-am de] obtained fromstep 3 reacted as
described in exanple 6. Purification by preparative
SteprAHA_solusion ofrB I( n};rﬂmdaﬁptan@p aad efiyhesienieht g, 15.68 mmol)
CH3CN H20 60: 40) gave 100.0 ng of G

and 7 A7 - (Bimefphatihki- indethyyl-3tdionddley 1 2.8 gpt21895 omawid in  glacial
hydr oxyam de, ST3126, overall yield = 67%. 1H NWR

Cl-%br Ihl'::("QO Cna_%@a@té@ afjreﬁ‘rllgi? 'a/err%q_%]{o(dlve e (7t%|§)-(5-m6r;ﬁf§>hn-4-
s 5 g b 3k v

8.60 (s, 1H. 10.26 (s,
chappdrisgdiy ES-MSImxsa7 4 D Kilbard SOR M gD 4 o)
(ppm: 14.99; 24.29; 25.91 ; 28.40; 29.41 ; 33.05;
Stepl 2241' he3&ru@s; of]JmﬂerBTedlateEE 37~ Bi&-@S-mQrthWQdmetrMBJ-Bmdol-
;o 122.17; 127.23; 127.29; 135.66; 135.81 ; 169. 80.

y@shéﬁaﬁélé acid GtHyl[ détéll, abginé84rdn[Stbplal reactéXA¥Pidsclibed in

eparati on

o S ML '%‘S%ZS%%% SR LIRSy
nefiRg8i paShuRauFe fok TeMdihghd %ﬁﬁ%ﬁag?é@e? 5/ EBV (i
| [IM Hl]n gl aci al

Step 3. The crude of intermediate D 7,7-Bis-(5-morpholin-4-ylmethyl-3H-indol-
3-yl)-heptanoic acid obtained from step 2 reacted as described in example 6 to
give F 7,7-Bis-(5-morpholin-4-ylmethyl-3H-indol-3-yl)-heptanoic acid benzyloxy-
amide, that was not isolated and was characterised by ES-MS (m/z: 664.9
[M+H]™).

Step 4. The crude of intermediate F 7,7-Bis-(5-morpholin-4-ylmethyl-3H-indol-3-
yl)-heptanoic acid benzyloxy-amide obtained from step 3 reacted as described
in example 6. Purification by preparative RP-HPLC (column Lichrosorb RP-18,
7um, eluents: CH3OH + 0.1 % TFA/H0 + 0.1 % TFA = 45:55) gave 100.0 mg of
G 7,7-Bis-(5-morpholin-4-ylmethyl-3H-indol-3-yl)-heptanoic acid hydroxyamide,
ST3307, overall yield = 40%)].

'H-NMR (300 MHz, DMSO-ds) & (ppm): 1.28 (bm, 4H, 2XCH,); 1.42 (bm, 2H,

CH,); 1.88 (m, 2H, CH,); 2.12 (bm, 2H, CH,); 2.32 (bm, 8H, 4xCH,); 3.34 (bm,
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CH3COOH (20 m _) reacted at reflux overnight to give C
7, 7-Bi s-(5-norpholin-4-

W@ RovettbgB4 3H- i ndol - 3-yl ) - heptanoi ¢ aci d et hyl PGI/BP2006/062798
that was not isolated and was characterised by ES-MS
(mz: 587.4 [ MtH] + and 609.‘f0 [ M23] +. Step 2. The
crude of internediate C
7, 7-Bi s- (5- nor phol i n-4-yl net hyl - 3Hi ndol -
3-yl)-heptanoic acid ethyl ester, obtained fromstep 1

4Hy @5t} 383 (eroc BHod4CHa) 4:36n{sl & =67.1 Hzgyi Vb GHE.84 (d) J = 8.1
7, 7-Bi s- (5-nor phol i n-4-yl net hyl - 3Hi ndol - 3-yl ) -

Hzh2pl, @1diacom;i T141(8aRHWEH aedmb;sabat(ddJand. weg, 2H, CH arom);
characterised by ES-M5 (mz: 557.6 [MH-). Step 3.

7578, HLCH SIS 46, .30 .2 1971 (024, )

o83 LI BT I 679 5655 8 a0

7, 7-Bi s-(5-morpholin-4-yl met hyl - 3411 ndol - 3-yl ) - hept ang
35,49; 5385 b8A29 Bl M9 T8nA18s 13OT S RAT 8 12AGADT 23;
characterised by ES-Ms (mz: 664.9 [MH +) . Step 4.

13018; $86.36; 47008t er nedi ate F
7, 7- Bi s- (5-norphol i n-4-yl net hyl - 3Hi ndol - 3-
ESYMB-mentsraot pmad]'d benzyl oxy-am de obtai ned from step
3 reacted as described in exanple 6. Purification by
i.ve RP-HPLC (colum Lichrosorb RP-18, 7mm
E MFEEafH'CI-BOﬂ + 0.1 % TFA/H20 + 0.1 % TFA = 45:55)

i c acid hydroxyam de, ST3307, overall yield 409 .

(SHIZINR (300 MHz, DMBO d6) d (ppm): 1.28 (bm 4H,
2XCH2) ; 1.42 (bm 2H,

During synthesis of ST2741, example 1, 7-(1H-Indol-3-yl)-7-(1H-indol-2-yl)-

heptanoic acid hydroxyamide was obtained as impurity. The product was
purified and characterized.

'H-NMR (300 MHz, DMSO-dg) & (ppm): 1.28 (bm, 4H, 2XCH,); 1.44 (bm, 2H,
CH,); 1.43 (bm, 2H, CH>); 1.88 (t, 2H, CH,); 2.12 (bm, 2H, CH,); 4.27 (t, J=T7.6
Hz, 1H, CH); 6.23 (s, 1H, CH arom); 6.86 (t, J = 7.0 Hz, 2H, CH arom); 6.92 (t, J
= 7.0 Hz, 1H, CH arom); 7.00 (t, J = 7.1 Hz, 1H, CH arom); 7.18-7.24 (m, 2H,
CH arom); 7.30 (d, J = 8.0 Hz, 1H, CH arom); 7.36 (d, J = 7.7 Hz, 1H, CH
arom); 7.45 (d, J = 7.8 Hz, 1H, CH arom); 8.63 (s, 1H); 10.28 (s, 1H); 10.75 (s,
1H); 10.86 (s, 1H).

BC-NMR (75.5 MHz, DMSO-ds) & (ppm): 25.81; 28.04; 29.26; 33.00; 34.96;
36.51; 98.56; 111.39; 112.05; 117.55; 118.82; 119.07; 119.39; 119.82; 120.53;

121.49; 122.88; 127.14; 128.75; 136.66; 137.02; 144.31; 169.78..
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CH2) ; 1.88 (m 2H, CH2) ; 2.12 (bm 2H, CH2) ; 2.32

(bm 8H, 4xCH2) ; 3.34 (bm4H, 2xCH2) ; 3.53 (bm 8H,
Wl 20061231444 30 (t, J = 7.1 Hz, 1H, CH); 6.94 (d,PCOI/EPBNE062798

Hz, 2H, CH arom; 7.14 (s, 2H, CH aron); 7.22 (d, J =

8.1 Hz, 2H, CH aron); 7.33 15 2H, CH arom; 8.63 (bs,

2H); 10.30 (s, 2H); 10.71 ( 2H, NH). 13C-NWR (75.5

MHz, DMSO-d6) d (ppm: 26. 00 27.90; 28.25; 33.99;

34. 62 35.49; 53.63; 62.29; 67.17; 109.78; 118.51 ;
ESHS mizz;37622[MsH] 1388 d4M-9¥a1’ 28d 37402 [M-HI136. 36;

170.05. ES-MS nmfz: 574.4 [ M+H +. EXAMPLE 15:
EXAMPEREa6:0n 7-(1 HIndol-3-yl)-7-(1

H i ndol - 2-yl ) - hept anoi ¢ aci d hydroxyani de (ST3292)

Pr%réﬁ‘&n &Y '_?“.t7h8_%i-ﬁ_ I-p?‘ndgi[gé@ll_h_egtﬁﬁg_@péc‘?d gsa'lr'?o’lr ZC? aci d
7 T Rl e RhBler e S TR e el BRedosshiRa in

d (ppm: 1.28 (bm 4H 2XCH2) ; 1.44 (bm 2H, CH2) ;
exqmgg‘(m?péwnféﬂfp .88 (t, 2H, CH2) ; 2.12 (bm 2H,
CH2) ; 4.27 (t, :76Hz 1H, CH): 6.23 (s, 1H CH
"HAMR) (300. MBIZ(Apetbne-d’a)(& (BpM)2 M A50ar an ofhi; C6LR21.59 (quint 2H,
7.0 Hz, 1H, CH aron); 7.00 (t, J = 7.1 Hz, 1H CH
Cl-e&qzrizs (f, 1847 CHb); (40622t} 1@4%0@8769@& hd2H) GHérofh); 6.99-
1H, CHaro m,; 7.36 (d H, CHaron)

70? n 1%1\ %ﬁg@)f’?% @*’él—i Iélgf'c?{;f?, Igﬁ_ﬁié, Oft, Crom)07%b (d,

2H, CHarom); 9.89 (s, 2H, NH).

BC-NMR (75 MHz, Acetone-ds) & (ppm): 25.06; 28.14; 29.29; 33.57; 34.19;
35.81; 111.39; 118.42; 119.50; 119.95; 121.16; 121.99; 127.56; 137.39; 174.02.
ES-MS m/z: 359.2 [M-H] and 383.2 [M+Na]".

List of abbreviations:

AcCN Acetonitrile

DBU 1,8-Diazabicyclo[5.4.0lundec-7-ene

DCC Dicycloexylcarbodiimide

DCM Dichloromethane

DIEA N,N,N-diisopropylethylamine

DMAP 4-Dimethylaminopyridine

DMF Dimethylformamide

DMSO Dimethylsulfoxide

EDC 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide

hydrochloride
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13C-NWR (75.5 M1z, DMSO-d6) d (ppn): 25.81 ; 28.04;
29.26; 33.00; 34.96; 36.51 ; 98.56; 111.39; 112.05;

WA 200685148418, 82; 119.07; 119.39; 119.82; 120. 58CT/ERD06/062798
.49; 122.88; 127.14; 128.75; 136.66; 137.02; 144.31 ;
169.78. .ES-Ms nfz: 376.2 | +, 398.1 [ MtNa] + and
374.2 [MH . EXAMPLE 16: paration of 7.7-Bis-(1
H i ndol - 3-yl ) -heptanoi ¢ acid (ST3127) 7,7-Bis-(1
H i ndol - 3-yl ) -heptanoi c acid (ST3127) was prepared as

Et@Pscri bed i n exanpgEibampl step 1 and step 2. 1H NVR (300
WMHz, Acetone-d 6) d (ppm: 1.45 (br m 4H, CH2) ; 1.59

TEAqui nt, 2H, CH2) ;TrietB@atime4H, CH2) ; 4.52 (t, 1H,
CH); 6.87-6.95 (m 2H, CHarom); 6.99- 7.07 (m 2H,

; 7.21 (d, - ofia3h1. . L
R

MHz, Acetone-d 6) : Q6. 28.14; 29.29; 33.57;

34.19; 35.81 ; 111&%@8%@%"%%. 50; 119.95; 121

. 16; 121 .99; 127.56; 137.39; 174.02. ES-M5 nfz: 359.2
HOB® H and 383.2 [NF‘K@PXYb‘E'??@(t”Qﬁd%bbrevi a tions: AcCN

Acetonitrile DBU 1, 8-Di azabi cycl o[ 5. 4. 0] undec- 7- ene
Me@€ Di cycl oexyl carMethianel de DCM Di chl or onet hane DI EA

N, N, N-di i sopropyl et hyl am ne

NMM N- Methylmorpholine

PyBOP (Benzotriazole-1-yl-oxy-tris-pyrrolidino-phosphonium
hexafluorophosphate

RP-HPLC Reversed Phase-HPLC

TFA trifluoroacetic acid

THF Tetrahydrofuran

Biological results

Cytotoxicity studies
To test the effects of the compounds on cell growth, NB4 human promyelocytic
leukaemia, NCI-H460 non-small cell carcinoma cells and HCT-116 human colon
carcinoma cells were used. NB4 and NCI-H460 tumour cells were grown RPMI
1640 containing 10% fetal bovine serum (GIBCO), whereas HCT-116 tumour
cells were grown in McCoy’s 5A containing 10% fetal bovine serum (GIBCO).
Tumour cells were seeded in 96-well tissue culture plates (Corning) at
approximately 10% confluence and were allowed to attach and recover for at
least 24 h. Varying concentrations of the drugs were then added to each well to

calculate their IC50 value (the concentration which inhibits the 50% of cell
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DVAP 4- Di net hyl am nopyri di ne DVMF Di net hyl f or mam de

DVBO Di et hyl sul f oxi de EDC
w@2¢8ABI4set hvl am noDr oDvl K3- et hvl G hydr ochl or i BEEEE06/062798

Et hanol TEA Tri et hyl am ne HATU

Hydr oxyazabenzotriazol -N, NN N-tetranet hyl uroni um

hexaf | uor ophosphat e HOBt Hydr oxybenzotri azol e MeOH

Met hanol NWMM N- Met hyl nor phol i ne PyBOP

(Benzotriazol e-1-yl -oxy-tris-pyrrolidino-phosphoni um
surivisab) | e plates pheree inrRbafadC fote vér b eat Bﬁasﬁg Apitee Tod of the

trifluoroacetic acid THF Tetrahydrof uran Bi ol ogi cal

treatmsent; forYBHtumoar tallssinwglispendion] thet probederfel was perbrmed as
the conpounds on cell growth, NB4 human pronyel ocytic

follbWéE( ?_’i@gl n cUl Cé'\ﬁlﬁg rBRIBVEE Dy cetfrifugafit b tHEPplakls & U0 x g
for 10 min and the surnatant was removed. 250 yl PBS were added, then the
plates were centrifuged at 1600 x g for 10 min, the surnatant was removed. 200
pl/well of medium culture RPMI 1640 containing 10% FCS were added and the
plates were incubated at 37 °C for other 48 h. The plates were centrifuged
again at 1600 x g for 10 min, the medium culture was removed and 200 pl PBS
and 50 pl of cold 80%TCA were added. The plates were incubated on ice for at
least 1 h. TCA was removed, the plates were washed 3 times for immersion in
distilled-water and dried on paper and at 40°C for 5 min. Then 200 pl of 0.4%
sulphorodamine B in 1% acetic acid were added. The plates were incubated at
room temperature for other 30 min. Sulphorodamine B was removed, the plates
were washed for immersion in 1% acetic acid for 3 times, then they were dried
on paper and at 40 °C for 5 min. Then 200 pl Tris 10 mM were added, the
plates were kept under stirring for 20 min. The survival cell was determined as
optical density by a Multiskan spectrofluorimeter at 540 nm. For the tumour cells
in adhesion (NCI-H460 and HCT-116), the procedure was as above mentioned,
except that at the end of the treatment, the plates were washed by remotion of
the surnatant and addition of PBS 3 times without centrifugation. Also the last
day of the assay, the surnatant was removed without centrifugation.

The amount of cells killed was calculated as the percentage decrease in

sulphorodamine B binding compared with control cultures. The ICs5q values (the
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carcinoma cells were used. NB4 and NCl - H460 t unour
cells were grown RPM 1640 containing 10% fetal bovine
wa 203148 BCO), whereas HCT-116 tunour cel | s WeCHEPRRION62798
in McCoy's 5A containing 10%fetal bovine serum
(@ BCO. Tumour cells were 4s4eeded in 96-well tissue
culture plates (Corning) at approximtely 10%
confluence and were allowed to attach and recover for
at least 24 h. Varying concentrations of the drugs
conegniratinarwhigti ahibis dae 150fe df aell suivival)averet micula?e{dawith the
val ue (the concentration which inhibits the 50% of
“AlAERITS progranal. )in tAd¢alplbat e eptotoxiciyudatiestetian RiBAhtuatior cells
37 0C. At the end of the treatnent, for NB4 tunour
sh?‘@Hﬂ thatSEARERES Me nidie pBicH %H\P;oafhg%ﬁ? Bh QC?B Yaftfe of 0.15

ows: nediumculture was reno y centrifugation

M loubiBallh s dhonbdBalsiapse. aaalhd, RiHepRcspARLS 2741,

re centrif d at 1600 _x for 10 mn, the sumatant
STRRE " Shaued SPEEM wilk 1e58Han o cd-BLHN. BPNCEAGO non-
cont ai ni ng 10% FCS were added and the plates were
smiali codlhtleng agar@er cahd dCotH coforh.canber, pS3aBe44 w§13043 and
centrifuged again at 1600 x g for 10 mn, the nedium
STgOBE UiéreV e MOBD petent mholdeWes witlBfC80 dahiesvhith @igéd from

0%ICA were added. The plates were incubated on ice

0.2‘70&%36 7! ﬁﬁﬁtfoﬁO\PedT $PHJLBY8gp7 ! ! ﬁgﬁt RSTIHY7S ST28809,
was [ [ed- nd

ed 3"tiImes for i rsion rn disti lvat er a

Led an er_,and 4 for m n. , Then o)
sTa7h8 i R8P SR of 0 658 oM othdl Bioterifih f5ToAhe, SST2743,
The plates_were incubated at roomtenperature for
STaBRE, S38127 hShawed Romines AYRoCAoN NBGvasNCI-H469) anck HCT-
were washed for imersion in 1% acetic acid for 3
116 itumaer cellss sincedC5@eratuel ramged from 8.8 uM to 88.8 M.

Moreover, the molecules of the present invention resulted to be more
potent than the homologues bis-heterocyclic compounds in the cytotoxicity test

on NB4 tumor cells (see Table 2).
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pot ent than the honol ogues bi s-heterocyclic conpounds
in the cytotoxicity test on NB4 tunor cells (see Table
WQ@2008abl484 1. : Cytotoxicity of different conpouPCEER2006/062798
NB4. NCI - H460 and HCT-116 tunour cellsTable 2.:
Cytotoxicity of the honol oa#gs bi s-heterocvclic
conpounds on NB4 tunour cel'SCLAIMS 1. A conpound of
Formula (I), (1) where > Al is either Hor A wherein
R R and Ri are the same for both i ndol e I‘IngS > X
Table 2: {3 xicity efr thepke aiheterpryelic g@mpounds on NB4
al kynyl ene) i near or branched (C2-C 0) al kyl ene,
opti ort@amoyr selisti tuted with OH or a (C6-C 2) aryl,
(C3-C1 0) heteroaryl containing at |east one
het eroatom sel ected fromN, Oor S, wherein in the

cyclic groups at east one of ll CH—Ts optTtonal ly
substituted with _,h en o CrC I kyl ; =SH 1
COCONR 2R3 1 COCF|-3 R° ugd g éa-fiﬂBEuYer :Q

glycosyl; o R2, RB are the sarre or different and are
either Hor a (CrC4) alkyl; o R 1G50&3RWMd fir om t he
group consisting of H (Cl-C4) al kyl, (C6-C12) |aryl,
(C6-C 2) aryl-(Cjr CBTt846/| ene, (d44L£34D.&al kanoyl and
(d-C 4)-al kyl - (Cp-C 0)-aryl ene;

ST1383 48+11
ST1393 16.2+0.3
ST1422 47.345.6
ST1730 5.740.2
ST1880 2216

ST1896 33.6+6.5




o Rand R, the sane or different, are selected from
the group consisting of: H saturated or unsaturated,

WO 2veas148¢ branched (Cl-C10) al kyl, optional | yPCT/EP2006/062798
substituted with a (C3-C 0) heteroaryl or (C3-C 0)
heterocyclyl - (CrC 4) al kyl epe, where the heterocycle
contains at | east one heteroatom selected fromN, O or
S, or with a group -NR5R6, where R5, R6 are the sane
or different and are H, linear or branched (Cl-C4)
al kyl, (G -C 4)-al kanoyl ClddM$here R4 = H, (Cl-C4)
al kyl, mesyl, tosyl, (Cl-C4) al kanoyl, gl ycosyl

1. hal Agmmpc&mdtwf Forniul@(l)nitrile and NR5R6.  The conpound
according to ctrarm I, whererm A TS AT.3. JThe conpound
according to|claim1, whereigg X is a saturated or
unsat ur ated l|i near CZ-Ci 0 kyl ene. 4. The conpound
according to|claim1, V\,hereﬂn Qis CONHOG [ 5. The
conpound accqrding to claing 1 or 4, whereln G R, R2
and R3 are the sane and are H 6. The conppund
according tofclaiml1l, whereiln R and R are|the sane
and are seledted formth ro consi sting|of H,
(C1-C3) al kyllam ne and (C1-C3) dl kyl nor phol i ne.

(1)

5 where
Rl
A -
i :N
R \

> A, is either H or A, wherein R, R’ and R are the same for both indole
rings;

10 » X is a saturated or unsaturated (alkenylene or alkynylene), linear or

branched (C,-C4o) alkylene, optionally substituted with OH, or a (Cs-C12)

aryl, (Cs-C1o) heteroaryl containing at least one heteroatom selected from

N, O or S, wherein in the cyclic groups at least one of the —CH- is

optionally substituted with C-halogen or C-(C+-C3) alkyl;

15 > or
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7. The conmpound of Formula (1) of claiml1, which is
sel ected fromthe group consisting of: 3-{4-[Bis-(1

WOoR06dM488- yI ) - met hyl ] - phenyl } - N- hydr oxy- acr y| BEi/8R2006/062798

5,5-Bis-(1 Hindol-3-yl)-pentanoic acid hydroxyam de,
6,6-Bis-(1 Hindol-3-yl)-hexanoi c aci d hydroxyam de,
7,7-Bis-(1 Hindol-3-yl)- he‘ﬁlanoi c aci d hydroxyam de,
7,7-Bis-(4-fluoro-1 Hindol-3-yl)-heptanoic acid

hydr oxyam de, 7, 7-Bi s-(5-net 1
H- i ndQl=CONBOBGeLOMId|CONE oxyami de,
7,7-Bis-(7-ethyl-1 Hindol - - hept anoi c aci d

hydr oxyam de, 7, 7-Bi s-(é—_ hoxy- 1

H-i ndol - 3-yl ) - hept anoi ¢ "acyd hydr oxyami de,

7, 7- Bi s- (5-norpholin-4-yl net hyl - 3Hi ndol - 3-yl ) - hept ano
ic acid hydroxyamde, 7-(1 HIlndol-3-yl)-7-(1

rhergol - 2-yl ) - hept anoi ¢ aci d hydr oxyani de, 7, 7-Bis-(1
H i ndol -3-yl)-heptanoic acid, 8,8-Bis-(1

H i nddb iBeihor-or arglyeosyti d hydr oxyani de,

N- Hydr oxy-4, 4-bi s- (1 Hindol -3-yl)-butyram de,

andb/ -Riy R, the 6ame or diffetend alit )46 en8NHAs.a (C1-Gy) alkyl;
process for preparing the conmpounds according to any

of Bhﬁapfse&ﬁﬁétﬁa ﬁérﬁitﬁé’qrhg%}’ég}ngﬁtiﬁgio?ﬁ (361-9@%@4?(@6‘1012)

dinerizing the starting erivative' i n

By o Lol By G Moete g kareyLgad {ETgo-atky-
g?ngo%gg_az)_gpyenog; clainms 1 to 7, for the preparation
o R and R’, the same or different, are selected from the group
consisting of:
= H
» saturated or unsaturated, linear or branched (C1-C4o) alkyl,
optionally substituted with a (C3-C49) heteroaryl or (C3-C1p)
heterocyclyl-(C+-C4) alkylene, where the heterocycle contains
at least one heteroatom selected from N, O or S, or with a
group -NRsRg, where Rs, Rg are the same or different and are
H, linear or branched (C4-C,) alkyl, (C1-C4)-alkanoyl
= ORswhere R4 = H, (C1-C,4) alkyl, mesyl, tosyl, (C1-C4) alkanoyl,
glycosyl
» halogen, azide, nitro, nitrile and NRsRe.

The compound according to claim 1, wherein A is A;.
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medi cine with antitunour activity. 11. Use of a
conpound of any of clains 1 to 7, for the preparation
wW@R0oa/18ma84 ci ne for the treatnment of a tunour pRETBP2YY)62798
in which the tunmour has shown drug resistance to
previ ous antitumour drugs used for its treatnent, in
which said fornmula (1) conpdund exerts a
chenosensitising effect on said drugresistant tunour.
12. The use according to clains 10 or 11, in which the
3. tunbbe ¢cempeurdtactordiogm ttheclainouly wheseint Xnip & saturated or
sarcomm, carcinoma, carcinoid, bone tunour,

unseturated tinean 0s-Q,plaMylenel ynphoi d | eukaem a, acute
promyel ocyti c | eukaem a, nyel oid | eukaem a, nonocytic

4. eU*Fﬁé'&”bﬁm ﬁa%&bv&ﬁ%&&cia%ha%&e.ﬁ@ iseNLO G

|sease he use according to clarm I0 or 11|n

or 1o BRI HER g Sy L', SR 2Ry R Ao B are

to claim 13, in which the known antitunour agent is
the;$3me aRAaredi-i noi ¢ acid. 15. A phar maceut i cal
conposition containing as active ingredient a conpound
6. of Tbe nedrapdund aécardingdd alaia tewhetein R archR’ ate theasame and
one pharmaceutically acceptabl e exci pient and/or

arglisbleetdd fdfn tHd&yregpRPsistiag @fCHor(@HJEH;)tavkwémirm 3hd (C4-Cs)

for the treatment of tunour pathol ogies.

alkgmﬁbﬁhé’n according to claim15, for the treat ment
a’ tunour

7. The compound of Formula (1) of claim 1, which is selected from the group
consisting of:
3-{4-[Bis-(1H-indol-3-yl)-methyl]-phenyl}-N-hydroxy-acrylamide,
5,5-Bis-(1H-indol-3-yl)-pentanoic acid hydroxyamide,
6,6-Bis-(1H-indol-3-yl)-hexanoic acid hydroxyamide,
7,7-Bis-(1H-indol-3-yl)-heptanoic acid hydroxyamide,
7,7-Bis-(4-fluoro-1H-indol-3-yl)-heptanoic acid hydroxyamide,
7,7-Bis-(5-methyl-1H-indol-3-yl)-heptanoic acid hydroxyamide,
7,7-Bis-(7-ethyl-1H-indol-3-yl)-heptanoic acid hydroxyamide,
7,7-Bis-(7-methoxy-1H-indol-3-yl)-heptanoic acid hydroxyamide,
7,7-Bis-(5-morpholin-4-ylmethyl-3H-indol-3-yl)-heptanoic acid hydroxyamide,
7-(1H-Indol-3-yl)-7-(1H-indol-2-yl)-heptanoic acid hydroxyamide,
7,7-Bis-(1H-indol-3-yl)-heptanoic acid,

8,8-Bis-(1H-indol-3-yl)-octanoic acid hydroxyamide,

N-Hydroxy-4,4-bis-(1H-indol-3-yl)-butyramide, and
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pat hol ogy, in which the tunmour has shown drug
resi stance to previous antitunour drugs used for its
W@ e@atsmsd , in which said formula (1) conpoundP@REP1086/662798
chenosensitising action on said drug-resistant tunour.
18. The conposition accordi to clainms 16 or 17, in
whi ch the tunour pathology s selected fromthe group
consi sting of sarcoma, carcinom, carcinoid, bone
t unour, neuroendocrine tunour, |ynphoid |eukaem a,
N-Hydnoxy§-Cibj-indeddeylihexaoaeéds.a, nmyel oi d | eukaeni a,
nmonocyti c | eukaem a, negakaryobl astic | eukaem a and
8. Hodakipnocessi $erageepdiing Tthe compatindsoacesrdinglitogahg of the
clainms 16 or 17, in which the conpound of Formula (1)
prdcedRfYTeRiIMS Sl Which Qg%bl%ﬂ,gbgmi%{ghdmﬁl@riz@ﬁg R &tdHIRYndole

ant1 tt'unour agents. 20. osi'tion according to

aefilyEin e Brasie NI B0 ReP&RLG "of ol kyl at i ng.
agents, topojsonmerase inhibitors, antitubulin agents,
9. ntér“@é‘i‘%qr\ﬁ’g@c&m‘p‘éftﬁ\@&s hiR ¥ nds agpedicadenhat ur al

products such as vinca al kal oi ds, epi podophyl | ot oxi ns,
10ant Use atfi @ scomepountt of anyxahelaimad! d¢gthdiof ftbe eprepatdtionp of a
conmpounds. 2 1. The conposition according to claim 20,

mddicin@weth dritieurdpedetivitgr enti ati ng anti t unour conpound
is all-trans retinoic acid. 22. A process for

118750851 80 UmESRESH Y oE AN 15 7o 158 bt of o
me&ﬁq?r&m%:[p% 2}997 tlygattrrr]we%p Bf SantLtlr%glure p% chlggi;ﬁnltn( %ic?\n%eoccumour has
shown drug resistance to previous antitumour drugs used for its treatment, in
which said formula (I) compound exerts a chemosensitising effect on said drug-
resistant tumour.

12.  The use according to claims 10 or 11, in which the tumour is selected
from the group consisting of sarcoma, carcinoma, carcinoid, bone tumour,
neuroendocrine tumour, lymphoid leukaemia, acute promyelocytic leukaemia,
myeloid leukaemia, monocytic leukaemia, megakaryocytic leukaemia and
Hodgkin's disease.

13. The use according to claim 10 or 11 in which the compound of Formula
() is combined with one or more known antitumour agents.

14. The use according to claim 13, in which the known antitumour agent is

all-trans retinoic acid.
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23. Method of treating a mammal suffering froma

di sease according any of clains 10 to 12, conprising
wa@eaiwengeseri ng a therapeutically effective anoRGI/ERF006/062798

t he conpound of any of clains 1 to 7.

51

156. A pharmaceutical composition containing as active ingredient a
compound of formula (I) of any of clams 1 to 7, and at least one
pharmaceutically acceptable excipient and/or diluent.

16. The composition according to claim 15, for the treatment of tumour
pathologies.

17. The composition according to claim 15, for the treatment of a tumour
pathology, in which the tumour has shown drug resistance to previous
antitumour drugs used for its treatment, in which said formula (I) compound
exerts a chemosensitising action on said drug-resistant tumour.

18. The composition according to claims 16 or 17, in which the tumour
pathology is selected from the group consisting of sarcoma, carcinoma,
carcinoid, bone tumour, neuroendocrine tumour, lymphoid leukaemia, acute
promyeloeytic leukaemia, myeloid leukaemia, monocytic leukaemia,
megakaryoblastic leukaemia and Hodgkin's disease.

19. The composition according to claims 16 or 17, in which the compound of
Formula (l) is administered in combination with one or more known antitumour
agents.

20. The composition according to claims 16 or 17, in which the known
antitumour agent is selected from the group consisting of alkylating agents,
topoisomerase inhibitors, antitubulin agents, intercalating compounds,
antimetabolites, natural products such as vinca alkaloids, epipodophyllotoxins,

antibiotics, enzymes, taxans, and cytodifferentiating compounds.



WO 2006/131484 PCT/EP2006/062798

52

21. The composition according to claim 20, in which the cytodifferentiating
antitumour compound is all-trans retinoic acid.

22. A process for preparing the composition of any claims from 15 to 21,
comprising mixing the compound(s) of any claims from 1 to 7 with the suitable
excipient(s) and/or diluent(s).

23. Method of treating a mammal suffering from a disease according any of
claims 10 to 12, comprising administering a therapeutically effective amount of

the compound of any of claims 1 to 7.



