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Cl NNAM C, PHENYLPROPI OLI C AND PHENYLPROPANO C ACI D
DERI VATI VES USEFUL AS ANTI - TUMOUR AGENTS FI ELD OF THE
wo DMENTI4€N The present invention is rel ated toPCI/EPZNG/62790
and phenyl propi ol i c and phenyl propanoi c acid
derivatives having antitunnqr activity. BACKGROUND OF
THE | NVENTI ON The therapy of tunours is being
currently achi eved by surgical intervention, radiation

ezt € 2tIR R L, ;RBFT R M @ AR prd P8I0l F MR B CHek 1Qh vtk SuseruL, as
anTIJrehidey a@fersmai nly due to the toxicity of the cytotoxic

drugs, which is usually not limted to the cancer
cells, and to the acquired resistance of the cancer
cells to sone of the nost w dely used drugs, which

FIE!@W?H@N\?%@QWm efficacy of the therapy. The
| primary tunour by surgery is not
al S possible and in an ase does .not prevent the.
mos] PR ESPAG IMYeRlOp o (died S Arnenyc and, pRghUponidi and
cancer or_ nelanoma, to invade other target organs. It
pheRdprmpanRric asid dervatives havipg ?H@UHW"&C“Y'H@
net astasi zing tunours is unlikely to bring to the

BAGKGBROUND Ok THE tINENTIONNt ; t herefore, the treatnent

with cytotoxic drugs is now seen as a palliative and

|'i f gher enerapy naf NRinhds’ #& hesingh@arenayr athiéeed®boGurgical
A chronic treatnent with a drug having low toxicity

int%\ﬂéhﬁor?@aﬂfa%ﬁrtfé(yftﬁmteﬂiggﬁé EhbictdraHy [ thd Bravisdtiks U tR latter

rogressi 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@i031382 apeuti cs to a nore mechani sm based PCT/EP2006/062790
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)
approashbtawargds dthey dampnpoageal iof tnacurh gsewith arrest. The rapid
transcriptional control, and inhibition of HDAC
prcigcrésks/iihychmmmirsrrekéartrbl and| esderstmeling Epigawtie icontrol has
tunour cells. Hi stone deacetylase inhibitors are now

suw%‘ﬂnat |diRorRO b Potb At CRIr§etef fcﬁ‘r ﬁ’\‘ﬁéﬁ}e Lér?siﬁ cancer. Histone

fferentiation, 'or apoptotic cell deat |navar|ey

dei‘%% ?sgf g,g@gcsc)e' hve ctpbtn Wi Hh@"qaﬁé%new kit Wi and

. 477-83; MNark
tra@?ftf&'ﬁ’"éb@?"’fl_fﬂ@ aI‘d( iphibition 21527"3'“61 aP’iﬁ‘é"YotJﬁ'QQ ﬂHﬁH mglecules
antici pated before, another very inportant and keenl y
catm&:@cxmdsiaérpunmwf calisc blisigne deacélylasgyinhibitorssaremsay known
of resistance to the drug used by the tunour cells

to bé paterd induters ef rowth rrede dfferentigbors @R ptéticedil dgath in a
are often capable of resisting the effects of many

var‘?t%cgeéf ﬁﬁéfBHﬂ@d”ceﬁé 49 ul C}IEF’%? Bnbif int UARSIrB&arty ?hiﬁﬁaﬁg (Marks,

y or act with erent nechani sns “of actl on

P. ’% ;@ﬂ e, aniohgh ke %0?)32 W%?%éggd‘{#ﬁé'eﬁ'éﬁ‘% For Nat

Future 1997, 22: 653-660 A nunmber of tunopurs, such
RexsCaneger 200t Beed, (:REA0R)of t he adrenal

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. This type of resistance is called multidrug resistance (MDR) (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. Anti-neoplastic 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 is based on
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cortex, colon, kidneys and jejunum and |iver carcinoma
mani fest drug resistance right fromthe very start of

WO e@atisiesr W th antitunour drugs (Barrows, L. RCT/EP2006/062790
Anti - neopl astic and | munoactive Drugs, 1995 ; 75;
1236-1262). In other cases, othe tunmour cells acquire
resi stance in a nmanner sini?ar to that of bacteri al
resistance to antibiotics. This type of resistance is
based ongenetic changes that occur in the tunour cells

genetid elpngeasathatacsurtindbe temaugyeellsaduring trestraeniy thase changes
cells to proliferate in a mlieu in which the

allewthé davgtitengells to profifeeaterih .a Mifieludn evhittn thecantitamolr tagent is
resistance, it leads to inefficacy of the

prédght neopl astic treatment in the long term A nunber of
studi es suggest that a common form of drug resistance

., B B CH B S B R ey 5t e ot

145-53; Acta Scient Venez. 2000; 5 1 (1): 45-52). This
"eﬁﬂﬂ?ﬁ%t@?”@i‘%td@ﬂ@e I0gAR8MBNner gy- dependent nenbrane punp

whi ch expels the antitunmour drug fromthe interior of
t heAcsirber blstudiatusiuggest Hbaicaldonimon dorm eftdrag iresistence in
the drug. Chenpsensitisers are conpounds that bring

huRRaULnuas defves) frorMiel preébhée of glyBoprtteil IYARMMed. Interna
favour an increase in the therapeutic efficacy of the

t pMigso en ed iLiser oW t obe
19%2pa #’e g# %Uu?ift’-?’%g ﬁﬁ@%ﬁ%ﬁ%é%%?g?%g’pm em' P45'52)'

TS ol ST, E A0 oDl RS HEIABRATL dump which expels

the antitumour drug from the interior of the cell, thus reducing the cellular
concentration of the drug.

Chemosensitisers are compounds that bring about changes in tumour
cells or in the body and favour an increase in the therapeutic efficacy of the
antitumour agents used.

Chemosensitisers known to be capable of modulating the function of
glycoprotein P include calcium-channel blockers (verapamil), calmodulin
inhibitors  (trifluoperazine), indole alkaloids (reserpine), lysosomotropic
agents(chloroquin), steroids, (progesterone), triparanol analogues (tamoxifen),
detergents (cremophor EL), and cyclic peptide antibiotics (cyclosporins)
(Cancer,Principles & Practice of Oncology, 1993; 4th ed., J. B. Lippincott Co.,

Philadephia, Pa., 2661-2664).
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inhibitors (trifluoperazine), indole alkal oids
(reserpine), |ysosonotropic agents(chloroquin),

W@ @o03d82 (progesterone), triparanol anal ogueBCT/EP2006/062790
(tanoxi fen), detergents (crenmophor EL), and cyclic
peptide antibiotics (cyclosgorlns) (Cancer Princi pl es
& Practice of Oncol ogy, 199 4th ed., J. B
Li ppi ncott Co., Phil adephia, Pa.

2661-2664) . DESCRI PTI ON OF THE INVENTION We have found
DESCRIPI IQ&Q& OiE ANMEMEION phenyl propi ol i ¢ and

phenyl propanoi ¢ acid derivatives possess the
reqWesi have efaad i thlat f ar casd eht tinnamic,, phenylpropiolic and
anti-netastatic and chenosensitizing activity.

ph%ﬁ%bn‘%ﬂ‘g@h@ié %%ldT%!ePinﬁ\P athQEe%@GthQr T§| o5 NY¥&dUritial féF Such

conpounds of Fornu el ow, are usef ul

a"@ﬁﬁﬂ%@eﬁ?ﬁ-?f{%@lﬂgﬁ%éﬂ?gﬁ@%i?é%@ o

nﬁounds of Fornu ng LF(PNULA\ZA wher ei n: S

ei t hagreforgth Qma'“vﬂ*éﬂc" fitge pregentdn Wo@f&l@ﬁtcogﬁrﬂwds of
and is selected fromthe group consisting of: OH,

Fonnulagl) balewy rvhiph e ruseftilcagents asrantithmosia n@ntometastatic and
different and are H, glycosyl or acetyl; - when n is

chémoéemgmg;er(hgea.lt@nt group sel ected from t he group
consisting of: NHSS- NH and CH2-S-S-CH2; Y is a group

sel ¢f& Gl eMEBALoRte e cdripddndsT S Edimudfy: CH2- G2 and

Ke)
R )J\A/J\Y i

[FORMULA 1]

wherein:
n is either O or 1;
- when n is 0, A is a monovalent group and is selected from the group
consisting of: OH, NH-OG, the group

NH

G'-NH

where G and G’ are the same or different and are H, glycosyl or acetyl;

-when nis 1, A is a divalent group selected from the group consisting of: NH-S-

S-NH and CH,-S-S-CHy;
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CC, Ris the group: where Xis either O NH Ris the
group: Z selected fromthe group consisting of: > H >
WO Do6/@B148) aryl or (C -G 2) aryl substituted RET/EP2006/062790
nitro, halogen, (G -C 4) al koxycarbonyl, hydroxyl or

amno; > (G -C4) alkyl, (C-C4) alkenyl, (C2-C4)
al kynyl; > (C -G 2) aryl-( )n', where aryl is
substituted vvith nitro hal ogen, (G -C 4)

al koxycar bonyl , hyd OXE or am no; where n' =

Y is@ goumpselae sCht; )HC-r@sF,sEG§C|H L(t)ldaCﬁu QHz-CHz and
nitro hal ogen (C| C 4) al koxycar bonyl, hydroxy, am no;
C=d > (C3-C6) heterocyclyl-(G -C 4) al kyl where at
| east one of the CH2 of the heterocycle is substituted
R|§Xhé) r&p NH R| is selected fromthe group consisting
YRS (OrC 4) alkyl, (C2-CA) al kenyl
(C2 C4) al kyn;:‘l 3> NH (C2-C4) al kynyl; > NO2;
N\
N_X_R2
where X is either O, NH;

R is the group:

‘z}/ ‘&/Rz
N/O \N/O

Z selected from the group consisting of:
> H;
» (Ce-C12) aryl or (Ce-Cq2) aryl substituted with nitro, halogen, (C¢-C4)
alkoxycarbonyl, hydroxyl or amino;
» (C4-C4) alkyl, (C2-C4) alkenyl, (C2-C4) alkynyl;
» (Ces-C12) aryl-(CHa)., where aryl is substituted with nitro halogen, (C1-C4)
alkoxycarbonyl, hydroxyl or amino; where n’ = 0-3;
» (Ce-C12) aryl-CO, where aryl is substituted with nitro halogen (C¢-C4)
alkoxycarbonyl, hydroxy, amino; and
» (C3.Ce) heterocyclyl-(C4-C4) alkyl where at least one of the CH, of the
heterocycle is substituted by O, S, NH;
R1 is selected from the group consisting of:

> H;



> (C2-C4) al kynyl; > halogen; > (C6-G 2) aryl; >
(C6-C12) aryl-(C2-C4) al kynylene; and > (C3-C6)
whedcendeyrl yl - (C2- C4) al kynyl ene where at | easPCDRER2006/062790
the CH2 of the heterocycle is substituted by O S, NH
or: Rand R, taken togetheF with the aromatic group,
forma polycyclic group having the foll ow ng fornul a:
R2 is selected fromthe group consisting of: > H >
(C6-C 2) aryl or (C6-C 2) aryl substituted with
et Nbl2; hal ogen, (Gi-C 4) al koxycarbonyl, hydroxyl or
amno; > (G-C4) alkyl, (C2-C4) al kenyl, (C2-C4)
3 KOy Palkyls(CF-Clalkeryll,-(OFCH)alynyl;wher e aryl is
substituted wth nitro hal ogen, (Cl-C4)

k d ydroxyl or am no, where n" = 0-3; >
?L%%E%Jé%hn ), where aryl is substituted with
g}tf\@) hal ogen (Cl1-C4); al koxycarbonyl, hydroxy, am no;

nd >% C3-06) heterocycly 1-(C -C3) al kyl ene where at

Iea%s %ne of the CH2 of the heterocycle is substituted
@ 2~ g)ﬂkvny#e is selected fromthe group consisting

of :

> halogen;

> (Ce-C12) aryl;
» (Ce-Cq2) aryl-(Co-C4) alkynylene; and
» (C3.Ce) heterocyclyl-(Co-C4) alkynylene where at least one of the CH; of
10 the heterocycle is substituted by O, S, NH;
or:
R and Rj, taken together with the aromatic group, form a polycyclic group

having the following formula:

R, is selected from the group consisting of:
> H;
» (Ce-C12) aryl or (Ce-Cq2) aryl substituted with nitro, halogen, (C¢-Cs4)
alkoxycarbonyl, hydroxyl or amino;

20 » (C4-C4) alkyl, (C2-C4) alkenyl, (Co-C4) alkynyl;



>H > (G-C4) alkyl, (C-C4) alkenyl; > (G-C 4)

al kyl-NH, > (G -C 4)-al kyl -(C 3-C6) - heterocycl yl ene,
wab@sa3Es2 | east one of the CH2 of the het er ocyRCBEPH06/062790

substituted by O S, NH, > (C6-C 2) aryl; and >

(C3-C6) heteroaryl where at-l east one of the CH of the

heterocycle is substituted gy O S NH Ris selected

fromthe group consisting of: > H > (G-C4) alkyl; >

(C6-C 2) aryl; > (C6-C 2) ary élgeC4 alknylene

> ( (©5-Ca) aryik(irtmi; wheee &yl nssmt dawith oﬁnqlmiogem(& Ca)

consisting of:> H > linear or branched (G -C 4)

al kglkoxycdrboeyl hydrokylesrcareitio( Whefath” &l 8nyl ; and >

OR6, where R6 is H (CrC 4) alkyl, nmesyl, tosyl, (CGC

. auf‘% nengyérgl -Ces \Qﬁéﬁae%Fyl' |§V§Lfﬂ§t|ﬂﬁe&'\ﬁ|91 Qﬁ’t%”Ha?@g%n (C1-C4)

eomet r i cal I'soners, optl cal Iy active

as S&%Qyéa?ggﬁﬁ, h%r%%,eér%%%?aﬁdand racemate forns, as

» (C3.Ce) heterocyclyl-(C4-C3) alkylene where at least one of the CH, of the
heterocycle is substituted by O, S, NH;
R; is selected from the group consisting of:
> H;
»> (C4-C,4) alkyl, (C2-C4) alkenyl;
» (C4-C4) alkyl-NH;
» (C4-Cy)-alkyl-(C5.Cs)-heterocyclylene, where at least one of the CH, of

the heterocycle is substituted by O, S, NH;

\4

(Ce-C12) aryl; and
> (C3.Ce) heteroaryl where at least one of the CH of the heterocycle is
substituted by O, S, NH;
R4 is selected from the group consisting of:
> H;
(C1—Cy4) alkyl;
(Ce-C12) aryl;
(Ce-C12) aryl-(C1—C,) alkynylene;

(C2-C4) alkanoyl; and

vV VvV V¥V Vv V¥

~(Ce-C12) aryl-CO;

Rs is selected from the group consisting of:
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wel | as pharnmaceutically acceptable salts of the

conpounds of Fornula (I). Preferred pharnaceutically
waewepsabt e salts of the Fornula (1) are aci d BCHEP10061062790

salts formed with pharmaceutically acceptabl e acids

| i ke hydrochl ori de, hydrobrsm de, sulfate or

bi sul fate, phosphate or hydrogen phosphate, acetate,

benzoate, succinate, fumarate, naleate, |actate,

citrate, tartrate, gluconate, nethanesulfonate,

Penkkenesul fonate, and para-tol uenesul fonate salts.

Wthin the franework of the present invention,

exalimdarordfrandtted (Ce@5) akylpr anched (Cr C 4) al kyl
group, are understood to include nethyl, ethyl, propyl

and|ikedrdr FEACR&EIC .- kdHy¢ arPers, such as, for
exarlr%ger, I-i sop?opy‘ ,2 ??ﬁut , and ter-butyl. Exanples

e Rl WhHE e By e S C@\e@ iRy CcaaRied o anc

but¥l ene, where the doubl e carbon-carbon bond nmm

si t (e RIepaNt iweption Also ﬁ@g‘sﬂrﬁﬁé tﬁHEQ’W"énQeé’fnqtﬂ ' |somers
al kyl ene chain, which can al so be branched in the

opticailyeactivef forme ass enantjomers, wlhiaisterecmngriseand racdmaieClords, as
2) aryl or (C6-C 2) aryl - (CrC 4) alkyl group are

well RePHarmbcedficallyieeptitlie salts 67 tecstrhpoliRizzof Formula (1).
2- phenyl et hyl 1- phenylethyl 3- phenylpropyl

DTSR oAl S it ) o sk
s GuP R e B Yl sl BEORBE e
hyctir%rbroml(de sulf%te or bisulfate, phosphate or hydrogen phosphate, acetate,
benzoate, succinate, fumarate, maleate, lactate, citrate, tartrate, gluconate,
methanesulfonate, benzenesulfonate, and para-toluenesulfonate salts.

Within the framework of the present invention, examples of the linear or
branched (C4-C,) alkyl group, are understood to include methyl, ethyl, propyl
and butyl and their possible isomers, such as, for example, isopropyl, isobutyl,
and ter-butyl.

Examples of the linear or branched (C,-C;) alkenyl group are
methylidene, ethylidene, vinyl, allyl, propargyl, and butylene, where the double
carbon-carbon bond may be situated in the various possible positions of the
alkylene chain, which can also be branched in the context of the isomery
allowed.

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-
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heterocyclyl" refers to a nonovalent three to

si x-menbered non-aromatic ring containing one or nore
whedoend@son ¢ substitutions independently sel eRCEEPINO0G2790

S, O or N and having zero to five degrees of

unsat uration. Exanples of geterocycl ic" as used

herein include, but are not“limted to,

tetrahydrofuryl, pyranyl, 1,4-dioxanyl, 1,3-dioxanyl,

pi peri di nyl yrrol i di nyI t et rahydr ot hi opyr anyl
pherylprapylir a-antgmtamylproravid ﬂ-Iaé\thl‘lakenym@Wtemapé\t@methw 2-

the term " (C3-C6) heterocyclylene" refers to a

naplhthgletinyl, t ht-paphthytathylire nBaraphtmopropy na2-saphthylpropyl,  1-
het erocyclic ring radical containing one or nore

nabisthor ms i ndependently selected fromS, O or N and
Eav?ﬁ%z)gro to five degrees of unsaturation. Exanples

ot Feﬁéoﬁﬁ’ve?%%' etB? z?ﬁind?‘@%‘d?éeﬁéieﬁo'é’%#"“g? 8 %(CsCo)

oxane- 2, 3-d

hef%rgcy@l% Qfgtsztcnacrnypov@eatemrge ﬁ@ szx-mqupered non-aromatic ring
pi peridine-1 ,4-diyl, pyrrolidine-1 ,3-diyl, and the

contaléng wheatori moreeba’mard;gtorrm sybstitutiorid imdepeedem:tly seleated from
brom ne and iodi ne. Exanples of the glycosyl residue

S, aD £ of- NP &dd afivasy Izepd dobfile Hayresy lof AieRuitios. tBxamples of
|ndependently preferred enbodinents of the invention,

" " r S 1Sy p etEE‘h
h%ﬁ%&@é Ré,s Qgg are Iﬁ"%‘%db@a& @éllﬁﬁ%de{jwr%m t ﬁﬁ#ofuryl,
[ OUp cons t|n f: ' seletedfromth gro
py%axﬁi st nARIORRYE . o SRRENG. G | BRI *viaraliciny!,
IS substltuted wi thnitro, hal ogen, Cl-C4
tet@Wé@B'@PMEﬁM -teleahygrotirigphany, am”beﬂll‘?erocycl e- al kyl
where at | east one of the CH2 of the heterocycle is
subAsiusedehkrein, Nhe tama "(C4.€¢) heterocyclylene" refers to a divalent
three to six membered non-aromatic heterocyclic ring radical containing one or
more heteroatoms independently selected from S, O, or N and having zero to
five degrees of unsaturation. Examples 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, A is
OH or NH-OG, where G is H; Y is the group HC=CH; R4, R3, Ry and Rs are H;

and R; is selected from the group consisting of: R, is selected from the group

consisting of: H; Cg-C44 aryl; Cg-Ciaryl(CH,), where aryl is substituted with
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2. In particular conpounds of Formula (lI) may exist as

cis- (Z-) otrans (-) isoner with respect to the
w@omctizase of R3. All these conpounds are i ncl UBETEP2906/062790

the present invention. Mreover, depending on the

meani ng of the group Y the npounds of the present

i nvention may exi st as diastereoisoners (cis or trans,

E or Z) or mxtures thereof. Al these conpounds are

i ncluded in the Eresent i nvention. The follow ng are

nitrog rhalegen, he1-fasalkpxygashoryd; Eeripo uanyCAY cCr-Gi mpterocyhle-alkyl

i nventi on:

whed) ai\idagtbnx\of Ih¢ £HJ oBiheyheatssgdyaienis] subistifuted bgVH) and n is
yl am de (ST2984);

2 (2)-N-hydroxy-3-{4-[ (phenoxyi m no) net hyl ] phenyl }acryl a
m de (ST2985);

2Y - . 214 o . ]
)( p%gﬁbﬁlgg%ﬁgﬁdggng{é%g@%ﬂaoH?ﬂ@g é)a)s(iy ;é gls™ c&_)rgs{rgxé (E-)
isoéﬁz%_éuhﬁrg% tc? _tég _p%gﬁ%ﬂrc%xﬁé %Iln%)eggtc%yr#;lguhn%nsy; eai%rc uld%d in
(2) - N-hydroxy-3-[4-({[ (pentafl uorobenzyl)oxy]i m no}-ne
thet pregsephiamgitiorer yl - ami de (ST2986); (2)- N hyd
roxy-3-[4-({[ (4-met hoxycarbony | benzyl ) oxy]
I M Mefed®rhdepemdiagon fhe aeaningbtithe §rbapP4P)the compounds of

(2) - N-hydr oxy- 3-{4-[(2-norphol i n-4-yl et hoxyi m no) net hy
thd prd¥eRlYhverftibhYmad &d& As bri&eoisomers (cis or trans, E or Z) or
mixtures thereof. All these compounds are included in the present invention.

The following are some of the most preferred compounds according to

the invention:
(2E)-N-hydroxy-3-(4-{[(allyloxy)imino]methyl}phenyl)acrylamide (ST2984);
(2E)-N-hydroxy-3-{4-[(phenoxyimino)methyl]phenyl}acrylamide (ST2985);
(2E)-N-hydroxy-3-[4-({[(4-nitrobenzyl)oxy]imino}-methyl)phenyl]acrylamide
(ST2987);
(2E)-N-hydroxy-3-{4-[(hydroxyimino)methyl]phenyl}acrylamide (ST2983);
(2E)-N-hydroxy-3-[4-({[(pentafluorobenzyl)oxylimino}-methyl)pheny]-acryl-amide
(ST2986);
(2E)-N-hydroxy-3-[4-({[(4-methoxycarbonylbenzyl)oxylimino}-methyl)phenyl]-
acrylamide (ST3049);
(2E)-N-hydroxy-3-{4-[(2-morpholin-4-ylethoxyimino)methyl]-phenyl}-acryl-amide
(ST3050);

(2E)-3-(4-{[(benzyloxy)imino]methyl}phenyl)-N-hydroxyacrylamide (ST2840);
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(2)-3-(4-{[ (benzyl oxy)i m no] net hyl } phenyl ) -
L/ - hydr oxyacryl am de (ST2840);
W@ 2006131482/ dr oxy- 3- (4-{[ (4- chl or obenzoyl ) hydr azRCIDEP2086/6062790
yl } phenyl ) acryl am de (ST2888);
(2E) - N- (2- am nophenyl ) - 3-[ 411({ [ (4-nitrobenzyl)oxy]imn
o}-net hyl ) phenyl ]- acrylam de (ST3070);
(2)-L/-hydroxy-3-(1Hindol -5-yl)acryl am de (ST2880);
Zgl- 3-[4- -$§'4- ni trobenzyl ) oxy]i m no} net hyl ) phenyl ] acr
(2E)F-INdhydeoxy- -:{[Ms:pjorobenzoyl)hydrazono]-methyli/phenyl)acry amide
(2)-3-(4-{[ (benzyl oxy)i m no] net hyl } phenyl )acrylic acid

(ST2B8H)76) ; _ o
(2) - N-hydroxy-3-{3-[(2-norpholin-4-yl et hoxyi m no) net hy

_ . ] : ST : )
O R W S R A L s WL
: e (ST3330); N-hyd -3-{4-[(E
2o BE TRV ) eyl i noj ety 1]
h I -2- i d ST3618) ;
2y SRk A B RaRy VO IATIgh. STBB8RK n- 4- 1 - et hoxyi m
i no) met hyl ] - phenyl }- acryl am de hydrochl ori de (ST3573)

(2B)3+[4-({[(4-nitrobenzyl)oxylimino}methyl)phenyl]acrylic acid (ST3075);
(2)-N-Mercapto-3-{4-[(4-nitro-benzyl oxyi m no) - net hyl ] -

(2B bererpdgNintsolnBtRARSHenylacris ReId (STBOFE)T esul ts

obtained (reported in the section entitled "Exanpl es")

ARy IS IERAIR-AY TR et 10R Pafhice
hyé’r%%ﬁ%lrid%%g%g%ﬁr t he

N-hydroxy-3-[4-({[(4-nitrobenzyl)oxy]imino}-methyl)phenyl]propanamide
(ST3330);
N-hydroxy-3-{4-[(E)-{[(4-nitrobenzyl)oxy]imino}methyl]phenyl}prop-2-ynamide
(ST3618);
2E)-N-(2-Amino-phenyl)-3-{4-[(2-morpholin-4-yl-ethoxyimino)methyl]-phenyl}-
acrylamide hydrochloride (ST3573) and
(2E)-N-Mercapto-3-{4-[(4-nitro-benzyloxyimino)-methyl]-phenyl}-acrylamide
(ST3605).

The experimental results obtained (reported in the section entitied
“‘Examples”) show that the compounds of Formula (1), both alone and in
combination with other known antitumour drugs, are useful agents for the
treatment of tumours.

A further object of the invention described herein are compounds with

general Formula(l) and their use in the medical field.
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treatment of tunours. A further object of the

i nvention described herein are conpounds wth genera
wo-0Bgl ) and their use in the nedical fiel dP@I/EP2006/062790

further object of the invention described hereinis a

phar maceuti cal conposition ntaining as active

i ngredi ent a conpound of Fo la (I) and at |l east a

pharmaceutically acceptabl e exci pi ent and/or dil uent.

A further object of the invention described herein are

conpolynitrer abject geinthea Inveotion | described merainpisoa egharmaceutical

their preparation. A further object of the invention
compssitiohasbntainidignas active rgredieatiai carhpoung of iFormala (1) and at

contai ning as active ingredient a conpound of Fornula

Iea%L?:’phfa%aE@@tldarll S%bﬂaf eﬁc@@ﬂpéﬁd@%ﬂ@érﬁgy’ in which
I'ecte

e tunour is s from group consi sting of

ﬁgh‘g‘gpﬁBSE ?’rbﬁ@qo‘{mﬂ‘u’r'ﬁ{’ﬁ}mg%gﬂ&ﬂ(béﬁﬁfﬁrarg&ﬂrgpounds with

el oc t| c | eukaem a, el oid | eul aem a, rmnocytl c
ge %@k QFH"d apm%sfp%q'r&r@aafﬁ ti9Nand Hodgki n' s
di sease. A furt her object of the invention described
her Ai further ®bjdcirofatheuinveation agscgbed drereinnisaanpmarmeceutical
active ingredient a conpound Fornula (1), for the

corinpesitioR Wontdiniagt a8 RbtiveP ighediestya dofnpdiinehoft FermuaT for the
has shown drug resistance to the previous antibiotics

tredffEht dta “ﬁodr il aﬁg +invhith el 1R AbGH .9%;&%{&@%% the group

orrrul a ( ‘henosensitising effect on sal
ut% |st ant tuno
conS|s sarcoma, carcmoma 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 (I), 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.

A further object of the invention described herein is a pharmaceutical
composition containing as active ingredient a compound of Formula (I), in
combination with one or more known antitumour agents, in which the antitumour
compound is selected from the group consisting of alkylating agents,

topoisomerase inhibitors, anti-tubulin agents, intercalating compounds, anti-
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A further object of the invention described herein is
a pharmaceutical conposition containing as active
WO payoashisent a conpound of Formula (1), in conbPCEEPNG/062790
with one or nore known antitunour agents, in which the
antitunmour conpound is sel ed fromthe group
consi sting of al kylating agénts, topoi sonerase
inhibitors, anti-tubulin agents, intercal ating
conmpounds, antinmetabolites, natural products such as
metabalidesi| Ralusald prodysty cieph@s| vineai akkaloids, i epippdephyllotoxins,
enzynes, taxans, and cytodifferentiati ng conpounds.
antfiotics, iedneymgsptixbhs) amd cytodiffgrentiatingroomipagrist s t he
one preferred is alltrans retinoic acid. Another
pr o th e BJiRe el M ot Gers 16 Hhonsferred is al
i oned .above, conprising mxing the conmpound(s) of
"aggF (%P%?"mﬁth sui tabl e exci pient and/or diluent. A
further object of the invention described herein is
t heADQthepoblect REFSSNt iyaRticA 1 |3 Progess iy preparing any of
preparation of a nmedicine for the treatnment of a
thet phatmagautical ogmpositions tase masthipped alfoveheomprising omixing the
descri bed herein is the use of a conmpound of Fornul a

compbuh@(s) bhFoRmhaRaI Akt Buitdble exeipicht 2@dist dilueAat.
treatnment of a tunour pathology in which the tunour

f
haSASﬂﬂi’Hbrd?H of &t fHeAMrferitBnt B@s@rritfé%%e@”fé ttHQDH%e of a

drugs used r1ts treatnment, 1n which sard conpoun

oo e, Xt o pTRPRESTBt b B e fatment o
atLijrg\éSPtp;t%%lc;jgilsfcri bed herein is the use of a

A further object of the invention described herein is the use of a
compound of Formula (1) 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 (I) 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
agents, for the preparation of a medicine for the treatment of tumour
pathologies.

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

compound of Formula (I) in combination with all-trans retinoic acid for the

preparation of a medicine for the treatment of acute promyelocytic leukaemia.
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compound of Forrmula (I), in conbination with one or

nmore known antitunour agents, for the preparation of a
worewoa3ag2 f or the treatnent of tunour pat hol ogPEFEPA06/062790

further object of the invention described herein is

t he use of a conpound of Fq la (1) in conbination

with all-trans retinoic acid for the preparation of a

nmedi cine for the treatnent of acute promyel ocytic

| eukaem a. Anot her object of the invention is a nethod

of Anether nepjechwimthe invehtiennig ar method wiotreating a mammal

pat hol ogy, conprising adm nistering a therapeutically
suféérirgy frome aatueour pdthblogyc comprishgs adwinistering |z tiiérapeutically

"Therapeutically effective anmount™ is an anount

eﬁ?ﬁé@t‘%&ﬁﬁnf& ﬁ@é&ﬁﬁoﬁﬁlﬁsﬁﬁﬂ#&%ﬂn& (fesirable result in

reat ed subject. The ar maceut’i'cal conpositions

May.G0 in.suitabl eutical e .

cay riiaBe il steefd BRUIRET 16 oE Bndliri BlsRBYS to geieve the

for adnministration tq an animal (for exanple, )
megksally o degirahle srastiie)in adle eleatach sybigskprling ngharmaceutical

auxiliaries (like excipients, stabilizers or diluents)
compositiongcinhay acentaire puitalde sipharmbcellicaicacceptable carriers,

conmpounds into preparations which can be used

bioliti¢4TRC edinpatible VélsiclRBasiNaiRel tfof AdnsinigRation i tBNan ayimze (for
formulated in any acceptable way to neet the needs of

ex%rﬂgldg?ﬂg}lﬁélgp% néé%e?t 'gﬁa- e@ﬁtuﬁ@fy?&g?ﬁﬁiﬁﬁpf %Pk@hﬁes (like

yners rug deliv

di f f t techni qu d ] | i dat ific..
exipinfrabliferar didesne) WPEndegitge e forfsdnd it e’ dotive

Modi fications of the conpounds of the invention to
comppHBdR inte Pegpatations 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
parenteral routes such as subcutaneous, intravenous, intradermal,
intramuscular, intraperitoneal, intranasal, transdermal, oral, or buccal routes.

Parenteral administration can be by bolus injection or by gradual
perfusion over time. Preparations for parenteral administration include sterile

aqueous or non-aqueous solutions, suspensions, and emulsions, which may
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t he bl ood-brain barrier would al so be useful. Any

accepted node of adm nistration can be used and
wa@ledoensm4ted by those skilled in the art. For eRGHPPEN6/062790

adm ni stration may be by various parenteral routes

such as subcut aneous, |ntra1v§nous i ntradermal ,

i ntranmuscul ar, intraperitonéal, intranasal,

transdermal, oral, or buccal routes. Parenteral

adm ni stration can be by bolus injection or by gradual
comptairt auxiiaryoagentsi ereexepiepts knownsnftbe ararand eanl be prepared

adm ni stration include sterile aqueous or non-aqueous
according tonsuting snethedsnin, additios,rsuspiension offthelactive compounds

maycontai n auxiliary agents or excipients known in the

as ?ﬁbg@ﬁﬁt&%lyb‘? njBEAGH SUSLRASONS! My Sbd OadriMistBRId108Bitable

It1on pen3|on f the acti’ve conpounds as
R B S M M AT LB RO s s o
include fatty oils, for exa sesame oil, or
SY@Dﬁ’t"hé‘@’itlé QOAJ t%ﬁt%rér dor Sxapp -f 5?3%3@8!19"'@0" ﬁ@ﬁw@cofaﬁy acid

or synthetic fatty acid esters for exanpl e,
es’rersufbloemmeoethyldlgatpamt'riglgseridemeous i nj ection
suspensions that may contain substances increasing the

Vi spgaedys Mjedtln susiseiordnthat thayleonfar selsgrEpces increasing
sodi um car boxynet hyl cel |l ul ose, sorbitol, and/or

the §i6ch 'fy oPthb Oﬂ?élﬂe}ﬁsmtnhﬁ\ 07 | HAniBRY §b&|9pﬁ§5h?d)&methyl

stabl I'zers. ceut | éonp03|t|ons I nc
i tabl e Iut| ns, f a nls tian b ect i
colljiofd. fdl #dRF Betin SORGHENe e, 8heBapeiSh Fify. Al gprtain
from about 20 to 75 percent of active conpound
stablligether with the excipient. Conpositions

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
one of skill in the art. The total dose required for each treatment may be
administered by multiple doses or in a single dose. The pharmaceutical
composition of the present invention may be administered alone or in

conjunction with other therapeutics directed to the condition, or directed to other
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whi ch can be admi nistered rectally include

suppositories. It is understood that the dosage
wa@evsnseszered wil |l be dependent upon the age, BEREP2006/062790

heal th, and wei ght of the recipient, kind of

concurrent treatnent, if a 6 frequency of treatnent,

and the nature of the effect” desired. The dosage w ||

be tailored to the individual subject, as is

under st ood and determ nable by one of skill in the
symptomsTiaf thet gonditios. syallyca daily dlosage refaaativa ingrediant is

adm ni stered by nultiple doses or in a single dose.
corhbeis@d detwes100dab 1ompiiigramspearfkilbearniof dedy weight.

i nvention may be adm nistered alone or in conjunction

Wi t t ' ki€ i hdirhi I

he é&ﬂtﬁ%é%ﬁsa%'i‘ﬁé Gredert i‘?ﬁléﬁtlcgrg mikf_b%oa%ﬁm ed® to the

directe ersynptons of the ion. Usually

AR ctive, inaredi [ i sed .het
pafiffy; "oBREESN) | oy arprpaRRvERY aRoFPBIR, “Garigh: SeR as
The conpounds of the present invention may be
PhyRigiogicsd 8alie-t 0 the patient intravenously in a
pharmaceuti cal acceptable carrier such as
phyStardagd oedtheds fordntratelludkrdeliveryholdgeftisies can be used, e. g.
intracel lular delivery of peptides can be used, e. g.

dell&ry W& lipoddomés. OSEHTRfothSdis BraTRic ddowa B sk dfngrdharg skill

those of ordinary skill in the art. The fornul ations
in che.t biS TRY ?erhﬂJ‘l“atR%n% \FeiHis fRbnfiah eQr‘egrLﬂeful for parenteral
adm ni stration, such as intravenous, subcutaneous,

intranuscul ar, and intraperitoneal . As well known in
adiny{istialian, o |SUSP; AS g IWAYEE0HS, %kﬁv’“@{be%&ti itargsrdiys and
_upon many factors, including the patient's size, body
intrapefiteneakr ea, age, the

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
conventional methods is not in any way an admission that any aspect,
description or embodiment of the present invention is disclosed, taught or

suggested in the relevant art.
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particul ar conmpound to be adm nistered, sex, tinme and
route of adm nistration, general health, and other
waeleawga3ael ng adm ni stered concurrently. Al rePEr/BPROS062790
cited herein are entirely incorporated by reference
herein, including all data..}ables figures, and text
presented in the cited refexences Addi tionally, the
entire contents of the references cited within the
references cited herein are also entirely incorporated
by ©Osaterundesstondtee deaturasookinenmetiadsoand peedicts disclosed in
conventi onal nethod steps, known nethods or
present apblicatiun, rthé hestessity 2eid kindaoly additional stépssEnobe easily
that any aspect, description or enbodi nent of t he

t
e re g\é/\ﬂaﬁ\?ﬁ? gmmﬁ%ig)gg?gtgg ﬁign?gg‘ ures o] ﬁgﬂjréé‘ and

ex%ﬁéﬂa%d@eeszﬁsv@ ST 8 Rt BT

easi |y deduced by review ng ior art, as, well as
nonT h%/ rﬁolmFPfQ—"'}dél oﬁpﬁﬁmﬁl F%é/ %d’"@%ﬁ?ﬂl fsamgreagily @V@gable
the basic details and sone applications of the

stairting: m@atenalg bsingathe dolteiging fgeRerahrhathods angyproeeguresakiovdll be
fromreadily available starting materials using the

appreiclaud feat g eaypioBl drgstefarrsll expsurrabitaPconditiond (i.ebfeaction
appreciated that where typical or preferred

terfff@r%fdr[%? Ntithe CHAGICE! YRS rédgel‘:ﬁts r %Bﬁfehfgg ;é?é‘}r) ehrat \Lgel\‘i‘én other

i me, noles of reagents ént's, et

ot her perimental conditions can be use
exgiapoal Bobu By e aien e oae: Mol 9'94"8%53‘?%1&@ §Ffnum
with the particular reactants or solvents used, but
reagtien copdiionsdnay vary withdbe Qamiciiar gactants Sxisojvegts ysed, but
the art by routine
such conditions can be determined by one skilled in the art by routine

optimisation procedures.

A process for preparing the compounds of the present invention
comprises reacting a 4-formyl-cinnamic or a 3-(4-formylphenyl)propanoic acid
derivative with a hydroxylamine derivative.

The compounds of the present invention can be prepared for example

according to the following general schemes.

GENERAL SCHEME |

Y (0]
Y. (0] R
R, YYO THz step 1 R, Y step 2 ? | Y
)_@/ X 4 OH N A
© R R Rz_xl Ry R X -
1
A B c D

Step 1 is carried out dissolving A, i.e. 4-formyl-cinnamic acid or 4-formyl-

cinnamic acid R, substituted (Y = CH=CH, R3 = H,) , 3-(4-formylphenyl)prop-2-
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optim sation procedures. A process for preparing the

conpounds of the present invention conprises reacting
W@20b6fidmsy/| - ci nnam ¢ or a 3-(4-fornyl phenyl ) prBEERR1086/062790

acid derivative with a hydroxyl am ne derivative. The

conpounds of the present n]vqenti on can be prepared for

exanpl e according to the follow ng general schenes.

Step 1 is carried out dissolving A i.e.

4-fornyl-cinnamc acid or 4-fornylcinnamc acid Ri
yneigacid puBe(é-fpﬁmylpneﬁmproag-ynm)amd R1 substituted (Y = C=C, R3
3-(4-fornyl phenyl ) prop-2-ynoic acid or

= I-$) (3-(4¢asrrw|pﬂmw)p)rmamaamom 3a@-fdriyIphehghpropaadic(acid R
= , 3-(4-fornyl phenyl ) propanoic acid or

sul?s‘t(tﬂte O&QUP-%(‘EB}%)H?{WWH' éﬁicds&i/erﬁgb?:é' DNHFE%MSMADMSO

In or ganl sol vents

toﬁ@? whﬁgﬁ E%r &th@(@aéﬂngg szdr X %P?&df’g%_ﬁr%e Lits or

substityted. The m xture is kept under stirr
hydraginesatltr &s N Fubgtiiuie if@eo@vtsl@oﬁockepéb%%ejn&élrr@g at

are obtained as crude products. Step 2 can be carried
tenoperatirresd eanging dwn 205Cketot Hik:°€.oCompongds &paresobiBingdras crude

L.; Exner, O Angew. Chem Int. Edit. 1974, 13, 376;
prM§zewsk| S. W; Sanbucetti, L. C; Atadja, P.;

Bair, K W; CorneII W D. Geen, M A ; Howell, K

Stdp 2 oﬂm% cafricdomas d%scrlﬂé@g‘ﬁﬁne the foIIWMgi‘papéﬂs

Med. Chem 2002, 45, 753; Mai, A ; Mssa, S.; Ragno
Baﬁer LCRERE0. langehS TR Int. TEdit. 4974! 13,376, Br osch, G
Remiszewski, S. W.; Sambucetti, L. C.; Atadja, P.; Bair, K. W.; Cornell, W. D.
Green, M. A,; Howell, K. L.; Jung, M.; Kwon, P.; Trogani, N.; Walker, H. J. Med.
Chem. 2002, 45, 753,;
Mai, A.; Massa, S.; Ragno, R.; Cerbara, |.; Jesacher, F.; Loidl, P.; Brosch, G. J.
Med. Chem. 2003, 46, 512;
Giacomelli, G.; Porcheddu, A.; Salaris, M. Org. Lett. 2003, 5, 2715;
Sakamoto, T.; Kikugawa, Y. J. Org. Chem. 1994, 59, 929; and

Barta, T. E. et al. Bioorg. Med. Chem. Lett. 2000, 10, 2815.

In particular Step 2 is carried out in organic solvents, i.e. DMF, DMA, DMSO,
mixing compounds C with a condensing agent [i.e. EDC Hydrochloride, HATU,
PyBOP, HOBt] and a base as DIEA, TEA. Nucleophilic nitrogen species as
hydroxylamine, o-phenylendiamine are added at the mixture under stirring at
temperatures ranging from 20 °C to 60 °C. Compounds D are purified by

crystallization or by chromatographic method.
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Med. Chem 2003, 46, 512; G aconelli, G; Porcheddu,

A ; Salaris, M Og. Lett. 2003, 5, 2715; Sakanoto,
wa20eKBeyawa, Y. J. Org. Chem 1994, 59, 929;PEKEP2006/062790
Barta, T. E. et al. Bioorg. Med. Chem Lett. 2000, 10,

2815. In particular Step 2 js carried out in organic
sol vents, i.e. DMF, DMA ) M Xi hg conpounds C with
a condensing agent [i.e. EDC Hydrochl oride, HATU,
PyBOP, HOBt] and a base as DI EA, TEA. Nucl eophilic
ni t lnothencage: in adiels fpadoRy itakem togethemwith | tbadiramatie group
are added at the m xture under stirring at
fortre zp @ohicytiis grenp; tige feomp@ihdiC of oth@0 pfssentanpentials dan be
are puritied by crystallization or by chromat ographic
| d R taken together
pr%ﬁ@tgﬁ%&g‘r@etoﬁgqglﬁ%lggfgoérhr%ﬁé@goI ycyclic group, the
H e present invention can be prepared
e follow ng Schene |1: GENERAL SCHEME
Il General Conditions for Schene Il The reaction is
carried out in organi c sol vents | e. DCM DM, DWVA,

DMSO or re corrpoun —(cH, or CC,
or CH2. LD, m}%g g agd (e. TEDC, HATU,
PyBOP, H(Bt]N b&¥'e as DBU, DI b

Nucl eophi | | nitrogen species as h dr oxyl am ne,

o- phenyl endi*amn ngEr are added to the*m xture under
stirring at tenperatures ranging from20 0OCto 60 OC

Con'pounds F (Y = CH=CH, or CC or CH2-CH2, A =CONHOH)
Geaeral Gonditians for Scheme Il

The reaction is carried out in organic solvents i.e. DCM, DMF, DMA,
DMSO or mixture, mixing compounds E (Y = CH=CH, or C=C, or CH,-CH,, )
with a condensing agent [i.e. EDC, HATU, PyBOP, HOBt] and a base as DBU,
DIEA, TEA. Nucleophilic nitrogen species as hydroxylamine, o-phenylendiamine
are added to the mixture under stirring at temperatures ranging from 20 °C to 60
°C. Compounds F (Y = CH=CH, or C=C or CH,-CH,, A =CONHOH) are purified
by crystallization from CH,CI, or by chromatographic method.

The following examples further illustrate the invention without limiting its scope.

GENERAL SCHEME llI
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by crystallization from CH2Cl 2 or by chromat ographic
met hod. The foll ow ng exanples further illustrate the

WO pwensi4en without limting its scope. CGENERALPCZEENBS/062790
I1l General Conditions for Schenme Il Step 1 is carried
out di ssol ving 4-hal ogen-b al dehyde, 1i.e.
4-| odobenzal dehyde i n organitc solvents, i.e. EtOH,
MeOH, /-PrOH, together with NH2OH _The m xture is kep

der matirring at tenperathtes ranging from20 0 al
: Th@teocln'po%p ned udgsppr oducty wa
d to @ ofgani Opolwent sTi e DOVM—BIE, 0

lor mixture with to obtained the desidergtrd
hydr oxi mi noyl chlori@d. Step 2 in situ conversi on of
hydr oxi m noyl chloride to the corresponding nit te%3
oxide was carried in organic solvents i.e. CH2 and
a base as DBU, DIEA, TEA followed by cycl oadditi on
with allyl lﬂerlv tey ZLHCHR2 as the di poI arpphbhe
generated t m c]i soxazol i ne. St%p \ﬂ/
conmpounds (& CH=C#H, CCS’@M CH2- CHZ; 3
4- (r acRmid slhxazol i ne) - crnnam cga as dachi eved by
basi c hydrerYsis (NaCH, KOH, Ca(oﬁ)z
ester-derivates in organic solvents i.e. Et(]—| MeOH,
/-PrOH, obtained by reaction of opportune acrilates
Geaeral (2onditions fen Seheme Uli soxazol i ne via proper
Pd- cat al yS| s in presence of opportune base as DBU,
Stdp EA, isEsarniedr gaini dissolvingnt4-halogenibdnzalddhydBVAi.e DMB(ddo-
or mxture.Step 4 The reaction is carried out in

beRZ£1a6hyfdeS V&Qhﬁlc' sSIveFﬂ@'Vll eD'\EtOIIPMMe@VB@P}OH“ ifer with
m xi ng conpounds G (Y = CH=CH, CC or - CH2) 'wi a

NH>OH. The mixture is kept under stlrrlng at temperatures ranging from 20 °C

to 70 °C. The compound obtained as crude product was added to a organic
solvents i.e. DCM, DMF, DMA, DMSO or mixture with NCS, to obtained the
desiderated hydroximinoy! chloride.

Step 2 in situ conversion of hydroximinoyl chloride to the corresponding nitrile
oxide was carried in organic solvents i.e. CH,Cl,, and a base as DBU, DIEA,
TEA followed by cycloaddition with allyl-derivates Z-CH=CH-R, as the
dipolarophile generated the racemic isoxazoline.

Step 3 the compounds G (Y = CH=CH, C=C or CH>-CH,) i.e. 4-(racemic-
isoxazoline)-cinnamic acid was achieved by basic hydrolysis (NaOH, KOH,
Ca(OH),) of ester-derivates in organic solvents i.e. EtOH, MeOH, i-PrOH,
obtained by reaction of opportune acrilates and halogenated-phenyl-isoxazoline
via proper Pd-catalysis in presence of opportune base as DBU, DIEA, TEA in

organic solvents i.e. THF, DMF, DMA, DMSO or mixture.
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condensi ng agent [i.e. EDC, HATU, PyBOP, HOBt] and a

base as DBU, DI EA, TEA. Nucl eophilic nitrogen species
W@200bAt3ie8xyl am ne, o- phenyl endi am ne are addedP@DEP1986/062790

m xture under stirring at tenperatures ranging from 20

0OC to 60 OC. Conpounds H (Z%— CH=CH, CC or CH2-CHz2, A

= CONHCH) are purified by gstal lization from CH2Cl 2

or by chromatographi c nmethod. GENERAL SCHEME |V Step 3

General Conditions for Schene |V Step 1 is carried out
Step dsdheiregctiommis cguiecheulz il arganie solveats i.e. DCM, DMF, DMA,

4-| odobenzal dehyde i n organic solvents, i.e. EtOH,
DM&OHr rhixBiréHmixing &ohfrounidsG \IM2O8H=I, CEX or EH.<CHHPwith a

under stirring at tenperatures ranging from20 0Cto

cor;c(ij%r%ghq agencCRBPEMT 9RTEI P?écﬂiﬂ%g%farﬁgwg%%em %i@gNBB}J DIEA,

o-a organic solvents i o

r\m . W obt ai ned _the.desi der at I
TR, Agleafitiid PRl sedded &5 bR S PERBY Bagrmine are

aéq?m)(i m noyl chloride to the corresgaondi ng ni éﬁr)iol e .
added tptheamiddre, ynaersirfngahlempesatuess tangirg freppey C tgQ9 °C.

a base as DBU, DI EA, TEA followed by cycl oaddition
Compdundsdp4Y oy ICHRCHY 8565 oz CE-GH2,a A EHeOMNHQH aop ipuriied by

generated the racem c isoxazoline. Step 3 the
cryeRiIReiissrdm CHAICOFEY chdmatogRiphiciidthdd.e.

4- (racem ci soxazol i ne)- cinnam c acid was achi eved by

GENERALYEREMES\F (NaOH KOH  Ca(OH) 2) of

in organ'hc solvents i.e. EtOH, OH Hal
al
/-P Hal z
Step 1 z Step 2
|
H c I + \ - g, J ]
N R, o—N
o “OH
‘ Step 3
Y A
Y.__B
3 T : D
(0] Step 4 o)
R2 / ’ R2 / l
o—N o—N
L I

General Conditions for Scheme IV

Step 1 is carried out dissolving 4-halogen-benzaldehyde, i.e. 4-lodo-
benzaldehyde in organic solvents, i.e. EtOH, MeOH, i-PrOH, together with
NH2>OH. The mixture is kept under stirring at temperatures ranging from 20 °C
to 70 °C. The compound obtained as crude product was added to a organic
solvents i.e. DCM, DMF, DMA, DMSO or mixture with NCS, to obtained the

desiderated hydroximinoy! chloride.
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obt ai ned by reaction of opportune acril ates and
hal ogenat ed- phenyl -i soxazol i ne via proper Pd-catal ysis
WO poopnagence of opportune base as DBU, DI EA, TEAI/EP2006/062790
organic solvents i.e. THF, DWF, DMA, DVMSO or m xture.
Step 4 The reaction is car réfnd out in organic solvents
i.e. DCM DMF, DMVA, DMSO or™m xture, m xing conpounds
I (Y = CH=CH, CC or CH2-CH2) with a condensi ng agent
[i.e. EDC, HATU, PyBOP, HOBt] and a base as DBU, Dl EA,
StepE2. innsittl eaprarsion ofi hydsgdmingd chinridestontngr esryespending nitrile
O phenyl endi am ne are added to the m xture under
oxigei was rearridd ireonganid solentsangi CHlLChpandla Bast assDBLS. DIEA,
Compounds L (Y = CH=CH, CC or CH2-CH2, A = CONHOH) are
ur C i twi i =C-
T oML oy FRRRAP BT B PRI Sl RS Pif g the
i ra [ nvention w limting its scope.
aivolatphibsaated ETaRAT: Bokdfblbe
(2)-N-hvdroxy-3-(4-(r(allyl oxy)imnol nethyl)phenyl)acr
St4R bR Qampous & &b CHIGH (7600 Cr k) Lo, 4-{racomic-
4-formyl-cinnamc acid A (Y =CHCH R =H R3 = H,
isogazadiheg-cinnadticnacit . Wasanachiieddiltlyy bhgidr bygrohsi;m¢NaOH, KOH,
hydrochl oride (0.258 g, 2.37 mmol.) dissolved in 2 m _
CafOHPYFofvasteradarRatsy i® lorganitndolvents ¢@. fRIOR, MeJHEN-PrOH,
the Solution was diluted with AcOEt and washed with

on 8 oy A1 BT e B e LA B oz
via proper Pd-catalysis in presence of opportune base as DBU, DIEA, TEA in
organic solvents i.e. THF, DMF, DMA, DMSO or mixture.
Step 4 The reaction is carried out in organic solvents i.e. DCM, DMF, DMA,
DMSO or mixture, mixing compounds | (Y = CH=CH, C=C or CH>-CH,) with a
condensing agent [i.e. EDC, HATU, PyBOP, HOBt] and a base as DBU, DIEA,
TEA. Nucleophilic nitrogen species as hydroxylamine, O-phenylendiamine are
added to the mixture under stirring at temperatures ranging from 20 °C to 60 °C.
Compounds L (Y = CH=CH, C=C or CH,-CH,, A = CONHOH) are purified by
crystallization from CH,CI, or by chromatographic method.

The following examples further illustrate the invention without limiting its

scope.

EXAMPLES
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0.421 g of the internediate C
(2)-3-(4-{[ (benzyl oxy)i m no] net hyl } phenyl )acrylic acid
W@ 2B6BMBEl d). M5 (ESI) mz: [M1 ] = 230.3 StRQI/RP20061062790
a flask internmedi ate C obtai ned from step 1 (0.123 g,
0.53 mmmol ) was di ssol ved Irr;?bgfl of DMF togheter
with HATU (0.222 g, 0.58 ) and DI EA (185 m _, 1.06
nmmol ). After 0.5 h, a solution of hydroxylam ne as
hydrochl oride salt (0.055 g, 0.80 mml) and DI EA (139
EXAMPLE 80 nmol ) in 1.5 ml _ of DMF was added. The
m xture was stirred at roomtenperature for 24 h and
Prégeration | of &@EMN-hydrox3-66{[(dllytoxylimirdntethyl fgrenyl)acrylamide
precipitate was recovered by filtration and then
sErogyal i zed by CH2CI 2 to give 0.088 g of D (ST2984,
oyield). M5 (ESI) mz: [M1 ] = 245.0 [ k23] + =

Stéd: %@H“%é?ﬁs iRl e B T é‘ﬁmﬁﬂ MR =
c/s=10.6, Hz, 2x 5.9-

H, (434885 E9%ummal) oe) B G-Alyigirosyiaming hydigehicride (@258 g,
7.6 (bs, 4H, 4xCHar) , 8.2 (s, 1H, CH), 9.1 (bs, 1H,

2.30Hnmal) dissobeed iDk mbHHf DMEFCVBRMArB@RAAtS0 thBoddsired for 5 h.
(ppm: 75.3, 118.6, 120.7, 128.1 , 128.7, 133.5, 135.1

The? 1R sBlutidR vas dikA8d withlASOBt ahdNd3hedavitiPnalst, @rjanic layer
0

wargn?aoﬁeé&( @?%@@bﬁ ah8-theR NEIMREHtrAACURES MY dURBE Bres 8 I give

0.421 g of the intermediate C (2E)-3-(4-{[(benzyloxy)imino]lmethyl}phenyl)acrylic
acid (93 % yield).
MS (ESI) m/z: [M-1] = 230.3
Step 2: in a flask intermediate C obtained from step 1 (0.123 g, 0.563 mmol) was
dissolved in 1.5 mL of DMF togheter with HATU (0.222 g, 0.58 mmol) and DIEA
(185 pL, 1.06 mmol). After 0.5 h, a solution of hydroxylamine as hydrochloride
salt (0.055 g, 0.80 mmol) and DIEA (139 uL, 0.80 mmol) in 1.5 mL of DMF was
added. The mixture was stirred at room temperature for 24 h and then diluted
with a HCI solution (pH=3.5). The precipitate was recovered by filtration and
then crystallized by CH,Cl, to give 0.088 g of D (ST2984, 40 % yield).
MS (ESI) m/z: [M-1] = 245.0

[M+23]* = 269.0
"H-NMR (200 MHz, DMSO-d6) 5 (ppm): 4.55-4.75 (d, J=5 Hz, 2H, CH,), 5.20-

5.40 (dd, Jyans=17.6 Hz, J;s=10.6 Hz, 2xCH), 5.9-6.1 (m, 1H, CH), 6.4-6.6 (d,
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Step 1. internediate C
(2)-3-{4-[ (phenoxyi m no) net hyl ] phenyl }acrylic acid for
W@ b@e3gmshesi s of ST2985 was obtai ned (0.520 gpCEBPHN6/062790
yield) as described in step 1, exanple 1, starting
fromtrans 4-fornyl-cinnam 4aC|d A (0. 342 g, 1.94
mmol ) and B O Phenyl hydr oxytTam ne hydrochl ori de (0.339
g, 2.33 nmol). Ms (ESI) mz: [M1] = 266.4 Step 2:
onpound ST2985 was obtained (0.100 g, 48 %yield) as
J-%Bdﬂz b, Chl)s? 7 B, (dexxitpldeHE, 18t &), Mg f(baimH, 4XCH,r), 8.2
internmediate C (0.201 g, 0.75 mmol). Ms (ESI) m z:
(s,[1W, BH); 92B{bs, 1H, [N#)23D:8 GbsSOH ©H)+ NVR (200 MHz,
DMSO-d6) d (ppm: 6.5-6. J=15.7 Hz, 1H, CH),

‘3c7-NW||i-(ggaMHz1 ﬁl\li9$<'JlZc|6)1ls1 (p??ﬁ)')75?3 2 178§ )(géoﬂ =28 1H128 7,
13%5‘ %é%éﬂyolﬂ#géﬂé%% 2y ZJ (z‘x’céri "

9.1 (bs, 1H, NH), 10.8 (bs, 1H1L OH).
(50 MHz, DMSO-d6) d (ppm: 115.0, 121 .3,
123.2, 128. 8 128. 9, 130 3, 132 6, 137.9, 138.2,
rath A-hye aBAR - weiminaimethylighenyllacrylamide
(2E) N-hvdroxy 3-r4- ((r(4 nltrobenzyl)oxyllmno)

sTEdgpinphenyl | acryl am de (ST2987) Step 1: internediate
C (2; 3-[4-({[(4-nitrobenzyl)oxy]i m no}-

Stdff 1L fisRTBaNd & [2)-8.{8 phehStyiRmg)nidthylipteryiaERfe aid for

the synthesis of ST2985 was obtained (0.520 g, 99 % yield) as described in

step 1, example 1, starting from trans 4-formyl-cinnamic acid A (0.342 g, 1.94
mmol) and B O-Phenylhydroxylamine hydrochloride (0.339 g, 2.33 mmol).
MS (ESI) m/z: [M-1] = 266.4
Step 2: compound ST2985 was obtained (0.100 g, 48 % vyield) as described in
step 2, example 1, starting from intermediate C (0.201 g, 0.75 mmol).
MS (ESI) m/z: [M-1]" = 281.1

[M+23]* = 305.0
'H-NMR (200 MHz, DMSO-d6) 5 (ppm): 6.5-6.7 (d, J=15.7 Hz, 1H, CH), 7.0-7.1
(t, J=6.9 Hz, 1H, CHj), 7.2-7.3 (d, J=8.0 Hz, 2H, 2xCH,), 7.3-7.4 (t, J=7.3 Hz,
2H, 2xCHy), 7.4-7.6 (d, J=16.1 Hz, 1H, CH), 7.6-7.7 (d, J=7.7 Hz, 2H, 2xCHy),
7.8-7.9 (d, J=7.7 Hz, 2H, 2xCH,,), 8.7 (s, 1H, CH), 9.1 (bs, 1H, NH), 10.8 (bs,
1H, OH).
C-NMR (50 MHz, DMSO-d6) 5 (ppm): 115.0, 121.3, 123.2, 128.8, 128.9,

130.3, 132.6, 137.9, 138.2, 152.8, 159.6, 163.2.
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(0.610 g, 94 %yield) as described in step 1, exanple
1, starting fromtrans 4- fornyl-cinnamc acid A
w@ 2008481462 1.97 mmol ) and B O (4- PCT/EP2006/062790
Ni t robenzyl ) hydr oxyl am ne hydrochl ori de (0.485 g, 2.37
mol). M5 (ESI) mz: [M1 ],= 325. 3 1H NMR (200 MHz,
DMSO-d6) d (ppm: 5.34 (s, 25:| , 6.5-6.7 (d,
J=15.7 Hz, 1H, CH), 7.5-7.8 (m 7H 6xCHar ,
CH),8.2-8.3 (d, J=8.4 Hz, 2H, 2xCHar) , 8.41 (s, 1H,
EXAMPLESB:4 (bs, 1H, OH). 13C NMR (50 MHz, DMBO d6, d):
75.0, 121 .0, 124.3, 128.1 , 129.4, 129.5, 133.8,

Prég#iafion 143. 7, 0146. 5, Y2F)-K-hydrox-3-[46@(£-nitfdbmz¥t)oxylimino}-
conpound ST2987 was obt al ned (O. 120 g, 44 % Yield) as

metRA oHeRgBadri)iaphige (3T268 1, Starting from
M‘m@—vﬁ'ﬁn—gﬁo 80 MS (ESI) ml z:

St% 16)_ 34?*65#% é&% H‘kzgﬂ};%{[&f%ﬂé@%?gl)oxy]lmmo}

Hz
meih;dph@@gl’]aqm,lc 3%330,75-)_@: &wsxr&heglggqfﬁ'@%?zwas obtained
2xCHar) , 8.2-8.3 (d, J=8.4 Hz, 2H, 2xCHar) , 8.41 (s,
(0.61H) gCi9¥, YQyiell) (assdesdribeNHn, stap .18 @xabple MHstamig o KRS 4-
(50 MHz, DMBO-d6) d(ppm): 74.9, 120.9, 124.3, 128.2,
forﬁ%’ﬁcﬁmaﬂrﬂ@ Sacid33.A , (0.3483, 138187 l4Ambl) 14hd8, B O-(4-
150. 4, 163. 2. EXAI\/PLE 4. Preparat|on of

NitfoBery Bk Yariné njaroCAIoRY (61485 G287 mmBAnY! yacryl a

MS (ESl) m/zz  [M-1] =325.3

'H-NMR (200 MHz, DMSO-d6) & (ppm): 5.34 (s, 2H, CH,), 6.5-6.7 (d, J=15.7
Hz, 1H, CH), 7.5-7.8 (m, 7H, 6xCH,,, CH),8.2-8.3 (d, J=8.4 Hz, 2H, 2xCH,),
8.41 (s, 1H, CH), 12.4 (bs, 1H, OH).
BC-NMR (50 MHz, DMSO-d6, §): 75.0, 121.0, 124.3, 128.1, 129.4, 129.5,
133.8, 136.7, 143.7, 146.5, 147.7, 150.3, 168.2.
Step 2: compound ST2987 was obtained (0.120 g, 44 % Yield) as described in
step 2, example 1, starting from intermediate C (0.262 g, 0.80 mmol).
MS (ESI) m/z: [M-1]" = 340.2

[M+23]" = 364.4
H-NMR (200 MHz, DMSO-d6) & (ppm): 5.34 (s, 2H, CH.), 6.4-6.6 (d, J=15.6
Hz, 1H, CH), 7.4-7.6 (d, J=15.8 Hz, 1H, CH), 7.62 (bs, 4H, 4xCH,,), 7.6-7.7 (d,
J=8.4 Hz, 2H, 2xCH), 8.2-8.3 (d, J=8.4 Hz, 2H, 2xCH,,), 8.41 (s, 1H, CH), 9.09

(bs, 1H, NH), 10.80 (bs, 1H, OH).
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(ST2983) Step 1: internediate C
(2)-3-{4-[ (hydroxyi m no) net hyl ] phenyl }acrylic acid for
W@ b@e3gmshesi s of ST2983 was obt ai ned (0. 355 gPCPEBPHP6/062790
as described in step 1, exanple 1, starting fromtrans
4-fornyl-cinnamc acid A (%§.52 g, 2.00 mvol) and B
Hydr oxyl am ne hydrochl ori d 0.167 g, 2.40 mmol ). M
(ESI) mz: [M1] = 190.2 Step 2: conpound ST2983 was
1 obtained (0.060 g, 40 % as described in st eg 2,
*CoNMPR (30 MHz,:DMSOG6) Stonmiit &8 120:00124.30 18812, § 2807, 329.5,
mol ) except for work-up and purification: reaction
1331Mx 187 3, 138.2; 4663 1Tt &l 30Mier63.2duced pressure and
crude product was purified by preparative RP-HPLC
EXaMPLEY:Li chrosorb RP18 25x2.5 nmml D, el uent H20/ CH3CN
= 507 50 + CHSCOO\IH4 50mV| flow 10 m_/mn) M5 (ESI)

7. 4-7.6 (d ol 8 | Hz, 1H, CH) 7. 61 (bs, 4H, 4xCHar)
(ST2983)5 (s, 1H, CH), 9.09 (bs, 1H NH), 10. 79 (bs, 1H,
s S, ! . .FPreparation o

OH), 11.37 (bs, 1H, OH). EXAMPLE 5:P t f

Step )1 Nnievnhediaje £ (2E}-Br{dd ntdadxyimin)sretlyyJotvenyi}acnylid -acid for
met hyl ) phenyl - acryl - am de (ST2986) Step 1

0 S0P 7888 e o (095,85 ) g desrbd n s 1.
example 1, starting from trans 4-formyl-cinnamic acid A (0.352 g, 2.00 mmol)
and B Hydroxylamine hydrochloride (0.167 g, 2.40 mmol).
MS (ESI) m/z: [M-1]=190.2
Step 2: compound ST2983 was obtained (0.060 g, 40 %) as described in step
2, example 1, starting from intermediate C (0.075 g, 0.39 mmol) except for
work-up and purification: reaction mixture was concentrated under reduced
pressure and crude product was purified by preparative RP-HPLC (column
Lichrosorb RP18 25x2.5 mmlD, eluent H,0/CH3CN = 50/ 50 + CH3COONH,
50mM, flow 10 mL/min).
MS (ESI) m/z: [M-1] = 205.3

[M+23]" = 229.2
"H-NMR (200 MHz, DMSO-d6) 5 (ppm): 6.4-6.6 (d, J=15.8 Hz, 1H, CH), 7.4-7.6
(d, J=15.8 Hz, 1H, CH), 7.61 (bs, 4H, 4xCH,,), 8.15 (s, 1H, CH), 9.09 (bs, 1H,
NH), 10.79 (bs, 1H, OH), 11.37 (bs, 1H, OH).

EXAMPLE 5:
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met hyl ) phenyl Jacrylic acid for the synthesis of ST2986
was obtained (0.710 g, 97 %yield) as described in
wGaee@p/1148exanpl e 1, starting fromtrans PCT/EP2006/062790
4-formylcinnamic acid A (0.346 g, 1.96 mmol) and B
0O(2,3,4,5, 6- Pentafluorobgﬁ;yl)hydroxylanine
hydrochl oride (0.588.2 g, Z:35 mmol ). Ms (ESI) m z:
[M1] = 370.1 Step 2: conpound ST2986 was obtai ned
Bre (0. 060 g, 50 as descrlbed in s%ep 2, exanple

VB (ESI) mz: [M1] = 385, 1 [M+23]+ 409.0 1H NMR
mefRAbhdry]-atlyBentide ($TREB6) : 5.27 (s, 2H CH2) ,
6.4-6.6 (d, J=15.7 Hz, 1H, CH), 7.4-7.6 (d, J=15.7 Hz,

St%HOS ( b ntBfnédste 4H’C4X%%))31-E|f- Q.nfa?luoi’c%e 8)E(sy]lmlno}

1H, NH), 10.80 19F- NVR

oSSl S b s8ie kil 6710

Preparation

97 (he ok ARIABRIRG 0 GG 4. SXERPIG Car HBHPOLEREY Ipas -y
i no) - met hvDphenyl | - acrylam de (ST3049) Step 1:

cinnamic neacidt eAC (0.346 g, 196 mmol) and B 0-(2,34,5,6-
(2)-3-{4-[ ({[4- (et hoxycar bonyl ) benzyl ] oxy} -

PehtaflierdBnzyl) hydrogyisiine hydioehreide (00888.2¢, 2i3% hasg of
ST3049 was c))bt ai jr?cie'd(o 30(y) g, 80 %(SI el d) gas descrlyks)ed

e e tarting fromtrans
Ms4(§%|>?ypllzi Ci nn[g l‘: a%l dSrA (0.197 g, 1.12 nmmol) and B
Stecr}) %'compound ST2986 was obtained (0.060 g, 50 % yield) as described in

step 2, example 1, starting from intermediate C (0.115 g, 0.31 mmol).

MS (ESI) m/z: [M-1] = 385.1
[M+23]" = 409.0

'H-NMR (200 MHz, DMSO-d6) 5 (ppm): 5.27 (s, 2H, CH,), 6.4-6.6 (d, J=15.7

Hz, 1H, CH), 7.4-7.6 (d, J=15.7 Hz, 1H, CH), 7.60 (bs, 4H, 4xCH,), 8.90 (s, 1H,

CH), 9.08 (bs, 1H, NH), 10.80 (bs, 1H, OH).

®F.NMR (188 MHz, DMSO-d6) 5 (ppm): -138.3 (d, J=23.0 Hz), -149.2 (t,

J=21.3 Hz), -158.1 (t, J=22.0 Hz).

EXAMPLE 6:

Preparation of (2E)-N-hydroxy-3-[4-({[(4-methoxycarbonylbenzyl)oxylimino}-

methyl)phenyl]- acrylamide (ST3049)

Step 1: intermediate C (2E)-3-{4-({[4-(methoxycarbonyl)benzylloxy}-

imino)methyl] phenyl}acrylic acid for the sinthesys of ST3049 was obtained
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met hoxycar bonyl benzyl ) hydr oxyl am ne hydrochl ori de

(0.292 g, 1.34 mol). M5 (ESI) mz: [M1 ] = 338.2
wW@Ge@p/12t48Conpound ST3049 was obtai ned (75 ng, BGI/E92006/062790

yield) as described in step 2, exanple 1, starting

frominternediate C (0.124 0.36 nmmol). M5 (ESI)

mz: [M1] = 353.2 1H NVRT200 Mz, DI\/BOd6) d (ppm:

3.85 (s, 3H, CH3) , 5.28 (s, 2H, CH2) , 6.5-6.7(d,

J=15.8 Hz, 1H, CH), 7.5-7.7 (m 5H, 4xCHar + CH),
(0.300-07.80 (A, yleldB as describpd inxsterr, example81 ,os’(anl;lng] from trans

Hz, 2H, 2xCHar) , 8.38 (s, 1H, CH), 9.10 (bs, 1HLNH),
4-f6@n9|8:ir6ﬂimr1icleG¢- A 3COMT (5, M1z12 DMithelp) and ppB) : O-(4-

52.8, 75.5, 120.9, 128.2, 128.7, 128.8, 129.7, 130.0,

me’tﬁ&y%arﬂé’h@it?enzggr at x%léﬁm‘?e h§§|%cﬂlor|%@%022921§61 84 mmol).

EXANMPLE 77 Pre
d hol 4-vyl|l eth th
Méﬁ%‘h@i@v TS iR2 Thag) o T et
hol | et h th
steg hmﬁamuir?q é‘rgeﬁ'ﬁr o obfainas] (4,5, e Wekbes dasoribed in

obtained (0.140 g, 9 1 %yield) as described in step
step, 2, example 11 stasting fromginterorediatarG (4424 gaI36&cinmel)i ¢
acid A (0.089 g, 0.50 mmol) and B
MS(ESH mazphol y[|v|d41y&| 353»et hyl hydr oxyl am ne

d| hydrochl oride (0.081 g, 0.55 mml). Ms (ESI) m z:
‘H{%ﬁliﬂ 0 y?ﬁr B'ihg? ég)sg PEH@“@ 851 0 4H Ve R, 0. 98 RE AR H,),
6.5-6.7(d, J=15.8 Hz, 1H, CH), 7.5-7.7 (m, 5H, 4xCHa, + CH), 7.7-7.8 (d, J=8.0
Hz, 2H, 2xCHy), 7.9-8.0 (d, J=8.1 Hz, 2H, 2xCHS,), 8.38 (s, 1H, CH), 9.10 (bs,
1H, NH), 10.78 (bs, 1H, OH).
3C-NMR (50 MHz, DMSO-d6) 5 (ppm): 52.8, 75.5, 120.9, 128.2, 128.7, 128.8,
129.7, 130.0, 133.2, 137.2, 138.2, 144.0, 150.0, 163.2, 166.8.

EXAMPLE 7:

Preparation of  (2E)-N-hydroxy-3-{4-[(2-morpholin-4-ylethoxyimino)methyl]-
phenyl}-acryl-amide (ST3050)

Step 1: intermediate C (2E)-3-(4-{(E)-[(2-morpholin-4-ylethoxy)imino]methyl}-

phenyl)acrylic acid for the synthesis of ST3050 was obtained (0.140 g, 91 %
yield) as described in step 1, example 1, starting from trans 4-formyl-cinnamic
acid A (0.089 g, 0.50 mmol) and B 2-(2-morpholyn-4-yl)-O-ethylhydroxylamine
dihydrochloride (0.081 g, 0.55 mmol).

MS (ESl) m/zz  [M+1]' = 305.2
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step 2, exanple 1, starting frominternmediate C (0. 140

g, 0.46 mmol); reaction m xture was worked-up and
w@eosfize2 as i n exanpl e 4 Conpound ST3050 as PCT/EP2006/062790

hydrochl ori de was obtained ( 1 .241 ng, 98 %yield)

after acid hydrolysis (HC ég1T}F sol ution) of

(2)-3-{4-[(2- Mor phol i n-4-yl"€t hoxyi m no) -

nethyl]-phenyl}-N—trityIoxy acryl am de obtai ned (2.000

g, 3.56 mol, 67 %yield) by reaction of internediate

Step @2: cosymund ST3050mNsS) oblairiede(4symge [0oeoyieldyeased¢smibed in

m _, 6.35 mmol) and TEA (959 m , 6.88 mmol) in 5 m
stepf 2, aetaripleut; sthffingafeorariniermediate ® ¢@.d40ey, (146 mipel); reaction

Mai A, Pezzi R et all. J. Med. Chem 2005, 48, 3344

y : d. Chem 2003,
mné@tlgﬂa &vgglé@rké’ﬁ uPE@ﬁbUHﬁlzgoefsm xaniplgg% 3 1H NWMR (200

W %h‘/ﬂf’i&@@f 5ﬁ§>b nefi&fa?“ he, éé*s/ 6 yfgl) after
J=5.9 Hz ca
acid” ehvdralsis a(HGL I ATHE  seiution) - o 25)-3-i(2-blogghain-4-y

Hz, 1H, CH), 7.62 (bs, 4H, 4xCHar) , 8.27 (s, 1H,

CH)
etf@)xymloo)&meﬂhyl] Nhenyl}im-fvitajl@t;eacrylamldbl) obizgiEAM. OB@ g, 3.56
MHz, DVBO-d6) d (ppm): 54.4, 57.7, 66.9, 72.2, 120.8,

mnéka861 % yial8) By rdaclion. ofllﬁfér@nedm& C3(1.880 g0 5. 2@6&rﬁ’ol) with ethyl
EXAVPLE 8. Preparati on of

chlé\?/cgbrrﬁat@' o7 %Enéﬂfomqghﬂel'ﬁﬁA%BbpﬂgrUbh mhial) in 5 mL of

oxyac yl a
anhydrous THF (according to procedure described in Mai A., Pezzi R. et all. J.

Med. Chem. 2005, 48, 3344 and in Mai A., Pezzi R. et all. J. Med. Chem. 2003,
46, 4826).

MS (ESI) m/z: [M+1]" = 320.3

'H-NMR (200 MHz, DMSO-d6) & (ppm): 2.4-2.5 (t, J=4.4 Hz, 4H, 2xCH,), 2.6-
2.7 (t, J=5.9 Hz, 2H, CH,), 3.5-3.6(t, J=4.4 Hz, 4H, 2xCH,), 4.2-4.3 (t, J=5.9 Hz,
2H, CH,), 6.4-6.6 (d, J=15.8 Hz, 1H, CH), 7.4-7.6 (d, J=16.1 Hz, 1H, CH), 7.62
(bs, 4H, 4xCH.,), 8.27 (s, 1H, CH), 9.09 (bs, 1H, NH), 10.79 (bs, 1H, OH).
BC-NMR (50 MHz, DMSO-d6) & (ppm): 54.4, 57.7, 66.9, 72.2, 120.8, 128.1,
128.7, 133.6, 137.0, 138.3, 149.0, 163.2.

EXAMPLE 8.

Preparation of (2E)-3-(4-{[(benzyloxy)iminolmethyliphenyl)-N-

hydroxyacrylamide (ST2840)

Step 1. Intermediate C (2E)-3-(4-{[(benzyloxy)imino]lmethyl}phenyl)acrylic acid

(ST3076) for the synthesis of ST2840 was obtained (0.54 g, 98%) as described
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Step 1. Internediate C
(2)-3-(4-{[ (benzyl oxy)i m no] net hyl } phenyl )acrylic acid
w@ 3080782 f or the synthesis of ST2840 was obt aPCEEP2006/062790
(0.54 g, 98% as describedin step 1, exanple 1,
starting fromtrans 4-formyscinnamc acid A (0.348 g,
1.97 mmol ) and B O benzyl h oxyl am ne hydrochl ori de
(0.378.2 g, 2.36 mml). M (ESI) rriz [Ml ] = 280.3
1H NMR (200 MHz, DMSO- d6 i_ 5.19 (s, 2H,
in stpR-10pxamphs 1( starting fr i@rmylmr)namlcmdiM(@ 348 9, 1.97
5H, 5xCHar) ; 7.59 (d, 1H, CH=C, J=15.7 Hz); 7.64 (d,
mrﬁtbi) aﬁd @a-benzyhydtoxylamité hydrothlojide (8.338.2 g, 2.88.mmol).
13C-NWR (50 MHz, DVMSO-d6) d (ppm: 76.4; 121

%g@,zo 12[@1@ 1360 8; 129.1 ; 129.4; 134.1 ; 136.4;
Ta3. 7,045 5 188, 2. Step 2. Conpound ST2840

‘H-ﬁf'@ﬁ [, i BRSO 33 (g S fecPHb P EROIET o 4o
CHEG I 18 AR 03685 STbiass ) TehS b GHEG. (5157 He)
2H CH2-0); 650dJ1578Hz 1H GHC 1)

7.68. (80 2H, eactm) B4 (aleuazx@Hg;aﬂ:M (8, B4, @HFNa)H’ 4xCHar )
© 8.32 (s, 1HICH=N). 13C-NMWR (75.5 MHz, DMBO-d6) d

BA-NMR (50 MHxz, nmsolds gprim 286 .8; 12?.6 6281)28286 129.00;129.1;
133.4; 137.0; 138. 38.2: 149.5: 163.1 . EXAMPLE O

12? EI)QQB,L;'?]T' H\g/gr‘gi]):/asf (14{'3{7 (1Aflgc I106r80%enzoyl ) hvdr azonol net h
Sté/p & Compound ST2840 was obtained (0.080 mg, 75 % vyield) as described
in step 2, example 1, starting from intermediate C (0.100 g, 0.36 mmol).
MS (ESI) m/z: [M-1] = 295.2

[M+23]* = 319.1.
"H-NMR (300 MHz, DMSO-d¢) § (ppm): 5.18 (s, 2H, CH,-O); 6.50 (d, J=15.78
Hz, 1H, CH=C,); 7.30-7.50 (m, 6H, 5XCH, + CH=C); 7.61 (m, 4H, 4xCH,,); 8.32
(s, 1H, CH=N).
BC-NMR (75.5 MHz, DMSO-d¢) & (ppm): 76.3; 120.8; 128.1 128.6; 128.6;

128.9; 129.0; 133.4; 137.0; 138.1; 138.2; 149.5; 163.1.

EXAMPLE 9:

Preparation of (2E)-N-hydroxy-3-(4-{[(4-chlorobenzoyl)hydrazono]-

methyllphenyl)acrylamide (ST2888).

Step 1. Intermediate C (2E)-3-(4-{[(4-chlorobenzoyl)hydrazono]-
methyl}phenyl)acrylic acid for the synthesis of ST2888 was obtained (0.255 g,

78%) as described in step 1, example 1, starting from trans 4-formyl-cinnamic
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phenyl )acryl am de (ST2888). Step 1. Internediate C
(2)-3-(4-{[ (4-chl orobenzoyl ) hydrazono] -

woredobAtbiuphenyl )acrylic acid for the synthesi s PET/BFR88®2790
was obtained (0.255 g, 78% as described in step 1,
exanple 1, starting fromtrs’;\ps 4-fornyl -ci nnam cacid A
(0.176 g, 1.00 nmmol) and B *4- Chl or obenzoi ¢ Hydrazi de
(0.1270 g, 1.00 mol) in 2 mM _ of EtOH at reflux with 5
%v/iv HJ (37 %9 . After 5 h stirring, the reaction was

acido®| (0d1 78 gr 466 menglp and B &-Chlarobensoic itydraride ¢0i1d Ovgns1.00
washed with EtOH Ms (ESI) mz: [M1l] = 327.2. Step 2.

mnsiiro2nml STROe# aneflulktwitmn6d (Wv HAIQ3T, %».3AReryS ¢l stirring, the
described in step 2, exanple 1, starting from

o388t Fegogigbio T 3 51 s vashod

witR}Q&-‘jG) d (ppm: 6.51 (d, J=15.9 Hz, 1H, CH=C); 7.46
-“J%15.8 Hz, 1H, CH=C); 7.61 (t, 4H, 4xCHar) ; 7.75
2H, 2xCHar) .. 7.92 (d, 2H, 2xCHar) ; 8.43 (s, 1H,
mizy 95 Mﬂ]fl—@z?\d?b. 13C-NMR (50 MHz, DVBO-d6) d
(ppm): 120.8; 128.3: 128.6; 129.3; 130.3; 132.8;
Step 2. Conunel ST288@ was3shtained49. 110, 9,153 9% yield)assdescribed in
EXAMPLE 10: Preparation of
step2E)exdiniple s fisin inferirfedidte (CH{MRD0 @ Oy mhely.l | m n
o}- met hyl)phenyll-acryl am de (ST3070)

MS (ESI) m/z: [M+23]* = 366.3

[M-1] = 342.1
"H-NMR (200 MHz, DMSO-de) & (ppm): 6.51 (d, J=15.9 Hz, 1H, CH=C); 7.46
(d, J=15.8 Hz, 1H, CH=C); 7.61 (t, 4H, 4xCH,.); 7.75 (d, 2H, 2xCH,); 7.92 (d,
2H, 2xCH,.); 8.43 (s, 1H, CH=N); 11.95 (s, 1H, NH).

3C-NMR (50 MHz, DMSO-de) 5 (ppm): 120.8; 128.3; 128.6; 129.3; 130.3;
132.8; 135.8; 137.2; 137.3; 138.2; 148.1; 162.9; 163.5.

EXAMPLE 10:

Preparation of (2E)-N-(2-aminophenyl)-3-[4-({[(4-nitrobenzyl)oxy]imino}-

methyl)phenyll-acrylamide (ST3070)

Step1: synthesis of intermediate C (2E)-3-[4-({[(4-
nitrobenzyl)oxylimino}methyl)phenyllacrylic acid was described in step 1,
example 3.

Step 2: compound ST3070 was obtained (0.12 g, 60 % yield) dissolving
intermediate C (0.158 g, 0.48 mmol), PyBOP (0.276 g, 0.53 mmol), DIEA (252

pL, 1.45 mmol) in 3 mL of DMF and this solution was added slowly to a solution
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Stepi: synthesis of internediate C (2)-3-[4-({[(4-
ni trobenzyl ) oxy]i m no} net hyl ) phenyl Jacrylic acid was
wa@le®ensgr in step 1, exanple 3. Step 2: conpoRCIEP2006/062790
ST3070 was obtained (0.12 g, 60 %yield) dissolving
intermedi ate C (0.158 g, 0.42‘3 mol ), PyBOP (0.276 g,
0.53 mmol ), DIEA (252 m _ 45 mmol) in 3 mM _ of DW
and this solution was added slowy to a sol uti onof
o- phenyl endi am ne (0.261 g, 2.42 mmol) in 0.5 m _ of
of QWFheﬂMY%\dlarB@@t (Co26egd @2 pvFolNAr Odh $uli jof EMEnY¥ren reaction
reduced pressure and crude product was purified by
endédis DMF owas adistiiedy unders iréduced) pregstireieanid crude product was
CH2Cl 2/ Di oxane = 95/5). MsS (ESI) mz: [M1l]+ = 417.1

puﬂﬁéd ‘B@ﬂ%gﬁ)gr&ﬁgtgﬂ%ﬁ@&%mgg g@f’{a’u%ﬁ:{ 7(9‘32C§ »—gﬁlol)?dH ﬁed_ggg&
8 (d, 6 1H, CHar) , 6.9-7.0 2H,
Msdﬁs@&; ( 7'k +7ﬁ4 (AJZ’HH J=7. Ir7)Hz CHar ) ,(r7n5 7 7
J=15.8 Hz 7. 67
%HVIRJ@aonIHz DMEb R o) b (b, SWHN@L)E; 38 (§a2H. CHy),
(bs, 1HL NH). 13C-NMR (50 MHz, DMVBO-d6) d (ppm): 67.1
6.5-6.4(19/=7.3647, 1H,1GHg), G.26.8 (d, I2A6Hz,11H, GH.),26.967.0 (M, 2H,
128.3, 128.8, 129.5, 133.3, 137.3, 139.4, 142.4,
CHLASHE) 7847 47(d, 430 J7 2 6%, CHEXAREE (. Lremsel 1en GH) 7.67

(ZE) L/ - hvdroxy 3- (1Hi ndol - -yI)acryI am de (ST2880)
ﬁébkléﬁzf e l@g mJggz* AZS2F0BREWNY, B8 GEAR, BH), 9.43 (bs,
1H, NH).
C-NMR (50 MHz, DMSO-d6) & (ppm): 67.1, 74.9, 116.7, 117.0, 124.1, 124.3,
125.5, 126.6, 128.3, 128.8, 129.5, 133.3, 137.3, 139.4, 142.4, 146.6, 147.7,
150.4, 164.0.

EXAMPLE 11

Preparation of (2E)-N-hydroxy-3-(1H-indol-5-yacrylamide (ST2880)

For the preparation of this compound the general Scheme |l was followed
(see also Kato, K.; Ohkawa, S.; Terao, S.; Terashita, A. |.; Nishikawa, K. J.
Med. Chem. 1985, 28, 287 and Pindur, U.; Pfeuffer, L. Monatsh. Chem. 1989,
120, 157.
Step 1. A solution of 1H-indole-5-carbaldehyde (0.217 g, 1.5 mmol) and methyl
(triphenylphosphoranylidene)acetate (0.535 g. 1.6 mmol) in DCM (4 mL) was
stirred in a flask under reflux overnight, then the solvent was removed under

reduced pressure. Purification by silica gel column chromatography, with a
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(see also Kato, K.; Ohkawa, S.; Terao, S.; Terashita,

A 1.; N shikawa, K J. Med. Chem 1985, 28, 287 and
werewdusi48d). ; Pfeuffer, L. Monatsh. Chem 1989, PARBOP2006/062790

157. Step 1. A solution of 1Hindol e-5-carbal dehyde

(0.217 g, 1.5 mml) and nethyl

(triphenyl phosphoranyli den€)acetate (0.535 g. 1.6

nmmol) in DCM (4 mM ) was stirred in a flask under

reflux overnight, then the solvent was renoved under
mixtytri 0t DGMiraxane. 8:2uas elueat isystepy, gave 029Jeg of anethyl (2E)-3-

chromat ography, with am xture of DCM Hexane 8.2 as
(1 Bindom5-d)adrgate @796 yield91 g of nethyl (2)-3-

(1Hindol -5-yl)acrylate (97%yield). M5 (ESI) m z:

. 200. £ = 224.2. 1H NWR (200 MHz,
Méc%gg%m’g'(pprmh .4%6%, 1H, CH=C, J = (15.8 Hz): 6.62

1H, Qfar): J.26 1H CHar) ; 7.43 oH,
gl—niar) L7, ng[)}/_n@z_?,](ﬁ]z(é;@. CHar +r)CH:C); 8.51r1n(s, 1HL

NH).. 13C NMR (50 NHz, CDCI3) d . (ppm. 5 1.63; 103.61 |
"H-NURAZ00 Mbz7 GOGIonS (o) £46 6, THOBHET. J 346 Bz 6.62 (m,

128.27; 137.14; 146.84; 168.24. Step 2. To a solution
1HofCHIR), of.2@ dimat BH.nEHay] 743 (18; 2HF-CHgl) 7.83y1.93admy 1 2H,eCHar +

obtained fromstep 1 (255 ng, 1.27 mmol) in MeOH H20

CHE(%?; 810 (8 1H, N#9. added solid Li OH (532 ng, 12.7 mmol)
and the reaction mxture was stirred at room

G ENLONIY (L ST AR PE0A s 2170
12355 30541756 849906 97} 1451142956 W0 1BE 4 th RO (x 3.
Step 2. To a solution of intermediate methyl (2E)-3-(1H-indol-5-yl)acrylate
obtained from step 1 (255 mg, 1.27 mmol) in MeOH/H,O 5:1(10 mL) was added
solid LiOH (532 mg, 12.7 mmol) and the reaction mixture was stirred at room
temperature overnight. The solution was acidified (pH~1) with HCI 1N and then
extracted with ethyl acetate. The organic layer was washed with H,O (x 3), then
dried over sodium sulfate, filtered and evaporated under reduced pressure to
give 0.24 g of intermediate E (2E)-3-(1H-indol-5-yl)acrylic acid (94 % yield).
MS (ESI) m/z: [M-1] = 186.0

[M+23]" = 210.1.
Step 3. In a flask hydroxylamine hydrochloride (0.379 g mg, 5.45 mmol) and
DBU (830 mg, 5.45 mmol) were dissolved in DMF (0.5 mL) and the resulting
solution was added to a suspension of intermediate E (0.507 g, 2.726 mmol),
HATU (1.04 g, 2.726 mmol) and DIEA (1.19 mL, 6.81 mmol) in DMF (2 mL).

When reaction ended, mixture was concentrated under reduced pressure amd
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dried over sodiumsulfate, filtered and evaporated

under reduced pressure to give 0.24 g of internediate
WE2q0BN3B38Y 1H-i ndol -5-yl )acrylic acid (94 % yi ePC)/EPIB6/062790

(ESI) mz: [MIV = 186.0 [ M23]+ = 210.1 . Step 3. In

a flask hydroxyl am ne hydrgf loride (0.379 g ng, 5.45

mmol ) and DBU (830 ny, 5.4 ) were dissolved in

DMF (0.5 mM ) and the resulting solution was added to

a suspension of internmediate E (0.507 g, 2.726 mol),
theHresidye wasopurified by Jepatatiye sRQ-HIPIEG (cotumn $.ighrosonb, BP-18,

mol) in DVF (2 ml ). Wen reaction ended, m xture was
7usgnslashisatkO/OHION r6dldE;e flow=e$0 umk/ram)t foe gives itttk prodsct F

purified by preparative RP-HPLC (colum Lichrosorb

sTBBsd 80.1681Y, 30ment s: H2Q CH3CN 60: 40; flow= 10 ni/nin)
to g?ve t51l;§e pr/g)guct F ST2880 (0.165 g, 30%. Ms (ESI)

: H = 9 ]+ = 224.9 1H NWR (300 Mz,

M%E’%"d (p'ﬁ&"%.] %.&%'%?d, 1H, CHEC, J = 15.7 Hz):

6.46 (br, 1H, _Cfar);.7.28-7.44 (m 3H Car) ; 7.53

(d, 1H CH=C [M*Z1182248). 7. 72 (s, 1H, Of ar) ;

11.25 (s, 1HINH). 13C-NWR (75.5 MHz, DVMSO-d6) d (ppm:
TH-NMR5(30011p1z6 OPM3D=d) 3, (ppp0); 6835 (B 11H,6CH=C26/ 15,7 Hz); 6.46

127.09; 128.58; 137.33; 141 .02; 164.27. EXAMPLE 12
(brPNPIDTHAL ), T8 .44 %m, 3H, CHa); 7.53 (d, 1H, CH=C, J = 15.7 Hz); 7.72

(2)-N-hvdroxy-3-(3-r(2- m)rphol i n-4-yl et hoxyi m no) et hy
(s, IHR 9 17125 (s, 1H, NH).

BC-NMR (75.5 MHz, DMSO-dg) & (ppm): 102.52; 112.66; 115.93; 120.68;
121.67; 126.61; 127.09; 128.58; 137.33; 141.02; 164.27.
EXAMPLE 12

Preparation of (2E)-N-hydroxy-3-{3-[(2-morpholin-4-ylethoxyimino)methyl]-

phenyl}-acryl-amide hydrochloride (ST3576)

Step 1. Intermediate C (2E)-3-(3-{(E)-[(2-morpholin-4-ylethoxy)imino]methyl}-
phenyl)acrylic acid for the synthesis of ST3576 was obtained (1.232 g, 98%) as
described in step 1, example 1, starting from frans 3-formyl-cinnamic acid A (Y
= CH=CH, Ry = H, R3 = H, 0.650 g, 3.69 mmol) and B 2-(2-morpholyn-4-yl)-O-
ethylhydroxylamine dihydrochloride (0.808 g, 3.69 mmol).

MS (ESI) m/z: [M+1] = 305.1

trans 3-formyl-cinnamic acid A (0.699 g, 3.97 mmol, 92 % yield) was previously
obtained by basic hydrolysis (excess of NaOH in EtOH/water = 1/1) of methyl
(2E)-3-(3-formylphenyl)acrylate obtained by reaction of 3-iodobenzaldehyde

(1.000 g, 4.31 mmol) with methyl acrilate (775 pL, 8.62 mmol), NaHCO;3 (0.905
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acryl -am de hydrochl oride (ST3576) Step 1.
Internediate C
W@ 2006331482 { () - [ (2- nor phol i n- 4-yl et hoxy) i m no] NeETEP3006/062790
phenyl)acrylic acid for the synthesis of ST3576 was
obtained ( 1.232 g, 98% as%%escri bed in step 1,
exanple 1, starting fromtrahs 3-fornyl-cinnamc acid
A(Y=CHCH RL=H R3=H 0.650 g, 3.69 mmol) and
B 2-(2-norpholyn-4-y I)-Cethyl hydroxyl am ne
g, dDhKEjmmnl)odeeNm.é 0y g, 34.%19 mmell)) antSPdERNg)2 02019, 0.09
[M1l] = 305.1 trans 3-fornyl-cinnamc acid A (0.699 g,
mriolPih DMH (6 MR).% yi el d) was previously obtained by
basi ¢ hydrolysis (excess of NaCH in EtOH/ water = 1/1)

St ﬂ%&hbc?ﬁ@)sﬁéﬁ Ws“@ﬂ)lﬁggégytd.gﬁ‘i yrhg,t ESO'ZJ 2%&@%1?%& acid

reaction of 3-1odobenzal de 1 .00

hy%)? ' gf f&{lo ?@Eﬁ;ﬁ%@é-ﬁ%aﬁk@4%!-%%%@0)%5%W}-N-
PSRRI eSO bt S8 cn Ao T3R5 39, Y iy fescpn of
after acid hydrolysis of

int¢raediate3Cl (1408 rgyhb12nAngl) withh ethyil rehfaspfarenatte |(# 72 hdny4.94
[}-Ntrityl oxy- acrylam de obtained ( 1 .500 g, 2.67

mmdplandBEEA0(Y46114), 335 nemel)iins AL ohaehydeustTHIC (According to
1.400 g, 4.(12 m@ol) with gt hyl chl orofmte (4'52 m ,g

proberr BRcorRRf i ey WPl R, 5t 3 TPy, Chem, 2pasiisg, 3344
anflip MeF Ax PO, Tl LiMadiCham. 903, 46 28783003, 46,

ms Gap mar (F2) MR MY 3201

[M-1] = 318.1

'H-NMR (300 MHz, CD;0D, &) : 3.30-3.22 (m, 2H, CH.), 3.54-3.64 (m, 4H,
2xCH,), 3.85 (t, J=11.4 Hz, 2H, CH,), 4.03-4.10 (m, 2H, CH,), 4.54-4.90 (m, 2H,
CH,); 6.40-6.60 (d, J=15.6 Hz, 1H, CH=C,); 7.40-7.50 (t, J=7.5 Hz, 1H, CH,,),
7.50-7.70 (m, 4H, 3xCH, + CH=C); 7.79 (s, 1H, CHa/); 8.27 (s, 1H, CH=N).
BC-NMR (75.5 MHz, CDsOD, 3): 52.6, 56.2; 63.7; 67.6; 118.3; 126.6; 128.2;

129.0; 129.3; 132.6; 135.7; 139.6; 150.6; 164.7.

EXAMPLE 13:

Preparation of N-hvdroxy-3-[4-({[(4-nitrobenzyl)oxy]liminoimethyl)phenyl]

propanamide (ST3330)

Step 1. Intermediate C 3-[4-({[(4-nitrobenzyl)oxy]imino}-
methyl)phenyl]propanoic acid for the synthesis of ST3330 was obtained (0.230

g, 78%) as described in step 1, example 1, starting from 3-
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[M1]- = 318.1 1H NWR (300 MHz, CD3OD, d) : 3.30-3.22

(m 2H, CH2) , 3.54-3.64 (m 4H, 2xCH 2) , 3.85 (t,
wQ2W6A3U48Hz, 2H, CH2) , 4.03*.10 (m 2H, CH2) PCT/EP2006/062790

4,547, 90 (m 2H, CH2) ; 6 40 6.60 (d, J=15.6 Hz, 1H,

CH=C 1) ; 7.40-7.50 (t, b5CH:Hz 1H, CHar) |,

7.50-7.70 (m 4H, 3xCH ar F ; 7.79 (s, 1H, CHar)

; 8.27 (s, 1H, CH=N). 13C—N|\/R(75 5 MHz, CD3OD, d) :

52.6, 56.2; 63.7; 67.6; 118.3; 126.6; 128.2; 129.0;
(4-formyiphengpmpanes: acidi8LYe= CHBChh, Re4: A, RexakP0H603g, 0.90

Preparati on of

mrholl vatich B - G-(@4NitrobeAzyl)Hydebweyiamines tyidrasHiordee t(0y2020 fye n0.99
yl'l propanam de (ST3330) Step 1. Internediate C

mrﬁol§4 ({[(4-nitrobenzyl)oxy]im no}-
hyl ) phenyl ] propanoi ¢ acid for the synthesis of

0 d_ 30 g, 78% as described in
M%i%%'?f‘ Marr%@gﬁ %’g t21I nggfrom/()
3-(eiorayishemior 93@33 ORPANE acl-'é;,gHg(E{(1 TR, 0480 g 090
O (4-Nitrobenzyl) hydroxyl am ne hydrochl oride (0.202 g,
mngol) wasrwibtaine® &fikS! pasiczhydrolyals (exceds1LIOH in 1/1 water/THF
3-(4-fornyl phenyl)propanoic acid A (Y = CH2-CH2, Rl =
solh'tlorﬁﬁof: ethyd. L6 fdmyib %ylmﬂi{ian‘éaﬁe @Bt grudedprdduier obfnéd by

hydrol ysis (excess LiCH in wat er / THF sol uti on) of
| ~F3 t S r
rodHBK of bforhBb e IEK [ P8 RAG 8 BB I R A diethy!
acgta?iiségnﬁl_,) 2\@0t rrﬁn?os(l)rl Srensence or}yéu3N (412 pL, 1.73 mmol), BusNCI
(0.240 g, 0.86 mmol) and Pd(OAc), (0.006 g, 0.03 mmol) in DMF at 90 °C

overnight (according to procedure described in Battistuzzi G., Cacchi S., Fabrizi

G., Bernini R. Synlett, 2003, 8, 1133).

Step 2. Compound ST3330 was obtained (0.030 g, 95 % yield) after acid
hydrolysis of 3-{4-[(4-nitro-benzyloxyimino)-methyl]-phenyl}-N-trityloxy-
propionamide obtained (0.054 g, 0.09 mmol, 60 % yield) by reaction of
intermediate C 3-[4-({[(4-nitrobenzyl)oxy]imino}-methyl)phenyllpropancic acid
(0.050 g, 0.15 mmol) with HATU (0.064 g, 0.17 mmol), TEA (43 puL, 0.31 mmol)
and o-tritylhnydroxylamine (0.048 g, 0.17 mmol) in DMF at room temperature.

MS (ESI) m/z: [M+23]" = 366.2

[M-1] = 342.2
"H-NMR (300 MHz, DMSO-dg) & (ppm): 2.23 (t, J=7.6 Hz, 2H, CH,), 2.80 {t,

J=7.6 Hz, 2H, CH,), 5.29 (s, 2H, CH,), 7.20-7.24 (d, J=7.94 Hz, 2H, 2xCH.,),
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acetal (396 m _, 2.60 mml) in presence of Bu3N (412

m _, 1.73 mml), Bu4NCl (0.240 g, 0.86 mml) and
wed(eAsiHg2 (0. 006 g, 0.03 mml) in DVF at 90 OCPCT/EP2006/062790

overni ght (according to procedure described in

Battistuzzi G, Cacchi brrzr , Bernini R

Synlett, 2003, 8, 1133) St p 2. Corrpound ST3330 was

obtained (0.030 g, 95 %yield) after acid hydrol ysis

of
7.43-7 50[(d4 JA8 t1r dz bt z ¥xCldy),nf -6 3Y7- 6@ ( thy=8. p itz y2H, -2CAl4c), B.20-
| oxypr opi onam de obtained (0.054 g, 0.09 mol, 60 %
8.2/ (@, U818/ Hx@&H,i2xCH), BB (9yeliH,aCTH), B.70 (bs, 1H, NH), 10.30 (bs,
3-14-({[(4-nitrobenzyl)oxy]i m no}-nethyl)phenyl] propan
1Hom_,)a0|d (0.050 g, 0.15 mmol) with HATU (0.064 g, 0.17
TEA (43 m _, 0.31 rrrml) and

13 XYy )
¢ 'éMﬁt(Z#? Mtz éﬁf%sé%e&%rf i 1%25155% 16 1y 144.2,
= 342.2 1H NWVR S:% (ppm: 2.23 (t
13947 1894, 12943, 1 1242257(51 0134.3=916- 1z, 2H, CH2)
5.29 (s, 2H, CH2) , 7.20- 7 24 (d, J=7.94 Hz, 2H,
EXAMPLE)14:7. 47-7.50 (d, J=8.1 Hz, 2H, 2xCHar) ,
7.62-7.66 (d, J=8.7 Hz, 2H, 2xCHar) , 8.20- 8.24 (d,
Prepftafforiz, 2H, o2xCHar) (2 \'WZ-Amlnol neriyth)-3-{8-[(0 10lin-4-yl-
1H NH) 10 30 (bS 1IH1IOH). 13C- N 55 Mz,

2 h%&&é@ngﬁ (%4@3?3)2143 i .
Stqp NPLE(‘%"%%?Prng LZW3§m§5'?% R

ylethoxygrmrno]methyl} -phenyl)acrylic acid was described in step 1, example 7.

Step 2: (2E)-N-(2-Amino-phenyl)-3-{4-[(2-morpholin-4-yl-ethoxyimino)methyl]-
phenyl}-acrylamide obtained (0.740 g, 57 % yield) was obtained by reaction of
intermediate C (1.000 g, 3.28 mmol), HATU (1.370 g, 3.61 mmol), TEA (550 uL,
3.90 mmol) in 9 mL of CHJCl,; this solution was added slowly to a solution of
o-phenylendiamine (0.370 g, 3.45 mmol) in 1 mL of CH.Cl,. When reaction
ended, CH.Cl, was distilled under reduced pressure and crude product was
purified by flash chromatography on silica gel (eluent
CH.Cl,/CH30H/n-Hexane/TEA =67/2/29/2).

MS (ESI) m/z: [M+1]" = 394.9

"H-NMR (500 MHz, DMSO-d6, 5): 2.48 (m, 4H, 2xCH,), 2.64 (t, J=5.8 Hz, 2H,
CH,), 3.58 (t, J=5.0 Hz, 4H, 2xCHy), 4.26 (t, J=5.7 Hz, 2H, CH,), 4.92 (bs, 2H,
NH-), 6.5-6.6 (t, J=8.1 Hz, 1H, CHj), 6.7-6.8 (d, J=7.6 Hz, 1H, CHy), 6.9-7.0 (d,

J=15.7 Hz, 1H, CH), 6.9-7.0 (t, J=8.1 Hz, 1H, CH,), 7.3-7.4 (d, 1H, J=7.7 Hz,
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met hyl | - phenyl ) -acryl am de hydrochl ori de (ST3573)

Stepi: synthesis of internediate C
W@ 2006331442 { () - [ ( 2- nor phol i n- 4- PCT/EP2006/062790

yl et hoxy) i m no] net hyl } - phenyl )acrylic acid was

described in step 1, exanplg, 7. Step 2:

(2) - N-(2- Am no- phenyl ) - 3-{ 4-1 ( 2- nor phol i n- 4-yl - et hoxyi

m no) net hyl ] - phenvD-acryl am de obtained (0.740 g, 57

% yi el d) was obtained by reaction of internediate C (
CHhr), BdB7& (&, 281 5vfidflz, THACH) 716370 (7, 4B.64xGhe),) §.29Hs, 1H,

(550 M _, 390 mol) in 9 mM_ of CH2CI 2; this solution
CH)p8.44deetiHsNe)l y to a sol ution of o-phenyl endi am ne

(0.370 g, 3.45 mol) in 1 m _ of CH2Cl 2. When reaction
CRRUR (15632, BRISOLE, 5 ?lsﬂsusw e68lueLs, pIETene. A"94.0,

crude product was purifled by flash chronatography on

12y Rl S AT IEEIE Shan 1o

VHz, O d6 2.48 (m 4H,  2x 2.64
Comqouga!vg@qufi, \Aés5gb’r@4ned\]:(g 6609, 14@& @g@l,z)go( %, ﬂ@d) after

(t, J=5.7 Hz, 2H, CH2) , 4.92 (bs, 2H, NH) , 6.5-6.6
aciditfication withHCHL 4,0 ®fian) Dioxana- 6f 2EHN-(2=Kmind-phenyi)-3-{4-[(2-

CHar) , 6.9-7.0 (d, J=15.7 Hz, 1H, CH), 6.9-7.0 (t,
mo?pifolih-4i%/|-etHdxyfahiab metﬁ ehy(heryibnide0.74 , Plg8&mmol

51&0 Jé-lzy(d 3215 4 ) yﬁph } ;9'677?0m H, )
)5 8.29 (s, 1H CH) 9 41 (s, 1HL NH). 13C NMR

DI\/SO- d6 d) 54.3, 57.6, 66.9, 72.2, 116 7,
4 . 4, .

/]

Pra

ST3573 was obt ai ned (O 660 g, 1. 69 mml 90 %yi el d)
acryjgnaide (ST3605)

Step 1. synthesis of intermediate C (2E)-3-[4-({[(4-nitrobenzyl)oxylimino}-
methyl)phenyl]acrylic acid (ST3075) was described in step 1, example 3.
Step 2. Compound (2E)-3-{4-[(4-Nitro-benzyloxyimino)-methyl]-phenyl}-N-
tritylsulfanyl-acrylamide was obtained (0.050 g, 0.08 mmol, 26 % yield) by
reaction of intermediate C (2E)-3-4-({[(4-nitrobenzyl)oxy]imino}-
methyl)phenyllacrylic acid (ST3075, 0.100 g, 0.31 mmol) with SOCI, (34 pL,
0.46 mmol), DIEA (236 pL, 1.38 mmol) and Triphenylmethanesulfenamide
(0.098 g, 0.14 mmol) in anhydrous DCM at room temperature.
MS (ESI) m/z: [M+1]" = 600.7

[M+23]" = 622.1

[2M+1]" = 1199.4
'H-NMR (300 MHz, DMSO-dg) & (ppm): 5.32 (s, 2H, CH.), 6.50-6.60 (d, J =

16.0 Hz, 1H, CH=C,); 7.20-7.40 (m, 18H, 17XCH, + CH=C); 7.55-7.65 (d, J =
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acidification with HCl 4.0 Min D oxane of
(2)-N-(2- Ami no- phenyl)-3-{4-[(2-
WOorerophat48n- 4- yl - et hoxyi m no) net hyl | - phenyl } - acPg1/8P30d€062790
(0.740 g, 1.88 mmol ). EXAMPLE 15 Preparation of
(2E) - N- Mer capt 0- 3- (4-r (4- nigq o- benzyl oxyi m no) - met hyl |
- phenyl ) - acrylam de (ST36 Step 1. synthesis of
internediate C (2)-3-[4-({[(4-nitrobenzyl)oxy]im no}-
net hyl ) phen acrylic acid (ST3075) was described in
7. 7siHep24 Hyaﬁ;|7e6e-7 & & o= 8@#‘3@@ 2xCHy); 8.20-8.30 (d, J= 8.7
(2)-3-{4-[(4-Nitro-benzyl oxyi m no) - nmet hyl ] - phenyl }-Ntr
Hz| 2| 2xCHa ) Bl38 @5 1MiH, A Le 8ve6s(spdHaINH) (0. 050 g, 0.08
mol , 26 % yield) by reaction of internediate C

13 { 3! 0}
CERME (1S Wi DSR4, 124, 177, 1281,

12883828, Yog2r 120l h&@m?ﬁa REL N asﬁ é%éoa@%ar 1477

0.14 mmol ) in anhydrous DCM at roomtenperature
1508511544 2° [Mr1]+ = 600.7 [M23] + = 622. 1 [2M+1]+ =

1199. 4 1H NVR (300 Mz, DVBO-d6) d (ppm): 5.32 (s, 2H,
Coanyund $T860% .vé&ds pbfaided: (0006 @iz 20 194, yieldhGftgr non optimized-

7.20-7.40 (m 18H, 17xCHar + CH=C); 7.55-7.65 (d, J
deprotdctidn, 2Hof2XCt (2F 3 4 0N|Tt’r07@erﬁ loxyirmin®)-méthayl]-dHenyl}-N-

lerCI—Iar) ;8. 20- 8g N [@ 7 Hz, HX%IZXCH%r) 8}'%-%) y}

1806 (s, 1H NH) 13C-NMR (75.5 M,
t"t%sé@q’c}@)%ﬁ"?@b . 57.8, 74.9. 124.2, 127.8, 128.1 ,

MS (ESI) m/z: [M-1]" = 356.2EXAMPLE 16:

Preparation _of N-hydroxy-3-{4-[(E)-{[(4-nitrobenzyl)oxy]imino}methyl]phenyl}-

prop-2-ynamide (ST3618)

ST3618 synthesis can be achieved according to general Scheme |, by
preparation of corresponding intermediate C (3-[4-({[(4-nitrobenzyl)oxylimino}-
methyl)phenyl]propiolic acid) starting from p-formylphenylpropiolic acid A. This
intermediate can be obtained by reaction of 4-iodobenzaldehyde with propiolic
acid in presence of a Pd-catalyst. Because of low yields, however, and of
subsequent formation of hydroxamate group starting from methyl ester, it's
better to synthesize directly methyl 3-(4-formylphenyl)propiolate as intermediate
(according to procedure described in Eckert T. and Ipaktschi R. in Synt. Comm.
1998, 28, 327).

Step 1. Methyl 3-[4-({[(4-nitrobenzyl)oxy]imino}-methyl)phenyl]propiolate for the
synthesis of ST3618 was obtained (0.325 g, 96%) as described in step 1,

example 1, starting from methyl 3-(4-formylphenyl)propiolate (0.180 g, 1.00
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128.6, 128.9, 129.2; 129.4; 130.2; 133.4; 136.8;

140.5; 143.6; 146.5; 147.7; 150.3; 154.4. Conpound
W@EIB605%148ms obt ai ned (0.006 g, 20 % yiel d) aftRCT/RP2906/062790

opti m zeddeprot ecti on of

(2)-3-{4-[(4-Ni tro-benzyl o% m no) - met hyl ] - phenyl }- Nt r

ityl sul fanyl - acryl am de. (ESI) mz: [M1] =

356. 2EXAMPLE 16: Preparation of

N- hvdr oxy-3-{4-r(E)-{r(4-nitrobenzyl)oxylim no}net hyl |
mmoie rand -B pOdd-Nitrobanzylihydemredamsjnestyeiachignidend8i202c g 1.00

be achi eved according to general Schene |, by
mmolgpar ati on of corresponding internediate C

(3- [4 ({[ (4-nitrobenzyl)oxy]im no}-

Méﬂﬁ‘*l ﬁyﬁaﬁﬁm/)ﬁ@ﬁﬁgir%lbfaté‘c@d%@tq"r?'4‘39 mrh&i" 80 % gie(l:dgnwas

| pro iCc ac Thi's 1 nternediat

Ob%‘ffbequ Jﬁ* et [ dhtzafiery 8B 200 dgaé“ciﬂygn wih

of |eI however, and of subsequent formation
mqﬁmdp 85%%;9,312&96 TREOl)r BPiReERGe AdG0s (9.846 g, '6.04
better to synthesize directly methyl
mngel), 4 lo0ri22t .0t 2)rpmop) MCth(I%i%f\s)zﬁle(OrﬁdIZ@t 6.06 mmol) in THF
(according to procedure described in Eckert T. and

at k‘/g?hﬁ |Sr¢1|éln 2 hi the STHF wa8Vapdratsy alacuirr andSheedidual was
y

b _
o DO e B AT A5 M PO
h%. ﬁ s described in step 1, exanple 1, startlng

c b 3-(4-fornyl phenyl ) propiolate (0.180 g,

1.00mmol ) and B_O- (4- Nltrobenzyleh dr oxyl am ne
Step & ocampound $H366@ was rhtained 07 g, 60 % yield) after acid

hydrolysis of 3-{4-[(4-nitro-benzyloxyimino)-methyl]-phenyl}-N-tetrahydropy-
ranyl-propiolamide obtained (0.150 g, 0.44 mmol, 35% yield) by reaction of
methyl 3-[4-({[(4-nitrobenzyl)oxy]imino}-methyl)phenyl]propiolate (0.150 g, 0.44
mmol) with bis-(trimethylsilyl)-natriumamid 1.0M in THF (1.0 mL, 0.44 mmol),
and O-tetrahydropyranylhydroxylamine (0.052 g, 0.44 mmol) in THF at -78°C for
2h.
MS (ESI) m/z: [M+1]" = 340.0

[M-1] = 338.1
"H-NMR (500 MHz, CD30D) & (ppm): 5.35 (s, 2H, CH.), 7.58-7.60 (d, J=8.5 Hz,
2H, 2xCH,,), 7.64-7.69 (m, 4H, 4xCH,,), 8.24-8.27 (d, J=8.5 Hz, 2H, 2xCHj),
8.29 (s, 1H, CH).
C-NMR (125.7 MHz, CD;OD) & (ppm): 152.0, 149.0, 147.8, 145.9, 134.1,

132.6, 128.6, 127.2, 123.4, 121.6, 86.0, 81.3, 74.9.
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nmol ). Methyl 3-(4-fornyl phenyl)propiolate (0.460 g,
2.43 mol, 80 %yield) was obtai ned by reaction of
wa2ioodaaenzal dehyde (0.700 ng, 3.02 mmol) wi t hPCT/EP2006/062790
nmet hyl propiolate ( 1.013 g, 12.06 mml) in presence of
K2CO3 (0.846 g, 6.04 mol), I (0.022 g, 0.12 nmol)
and Pd(PPh3 2Cl 2 (0.042 g, ‘b 06 mMmol ) in THF at 65 OC.
Then 12 h the THF was evaporated at vacuum and the
resi dual was extracted with Et 20 H2O. The crude
Lispofabbnevialiens: purified by silica gel colum
chromat ography. Step 2. Conpound ST3618 was obt ai ned
AcON 007 g, 60 % yi eAcBtonitriler aci d hydrol ysis of
3-{4-[(4-nitro-benzyl oxyi m no)-nmethyl]-phenyl}-Ntetra

AcOElr opyranyl - pr o@m?pﬂb&gt@bt ained (0.150 g, 0.44
mol , 35% vyield) by feaction of nethyl

s[4-({[(4-nitrobe : AN ~et hyl nyl ] propi o
Dl o (0. 150 g, 0. 4r0aMBrat gy dnlE-4.fliddt7-BRE

bis-(tri rrethylsilyl@-natri umamid 1.OMin THF (1 .0
DGE . 0.44 mol), dAlgyeloexylcatbedimifg anyl hydr oxyl ami ne

(0.052 g, 0.44 mol) in THF at -780C for 2h. MS (ESI)
DGMz: [ M+1] + = 340.Dichiranethar@38. 1 1H NVR (500 MHz,

CD30D) d (ppm: 5.35 (s, 2H, CH2) , 7.58-7.60 (d,

DIEAS. 5 Hz, 2H,  2xCHIN,N-diiéopfopliéBylamingH, 4xCHar)
8.24-8.27 (d, J=8.5 Hz, 2H, 2XCHar) , 8.29 (s, 1Hl

DMAP- 4-Dimethylaminopyridine
DMF Dimethylformamide
DMSO Dimethylsulfoxide

HOBt Hydroxybenzotriazole
MeOH Methanol

NMM N- Methylmorpholine
RP-HPLC Reversed Phase-HPLC
TEA Triethylamine

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
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13C-NMVR (125.7 MHz, CD3QOD) d (ppm: 152.0, 149.0,

147.8, 145.9, 134.1 , 132.6, 128.6, 127.2, 123.4, 121
WO 8006881482 8 1.3, 74.9.List of abbreviations :PEYER006/062790

Acetonitrile AcOEt Ethyl Acetate DBU

1, 8- Di azabi cycl o[ 5. 4. 0] undegs 7- ene DCC

Di cycl oexyl carbodii m de i chl or onet hane DI EA

N, N, N-di i sopr opyl et hyl am ne DVAP

4- Di met hyl am nopyri di ne DV Dinettz%l‘form_amde DMSO _
HOJi-it6 hiymour cells wereigrowryin MeGoyats coatainieg MO fetal bovine

Met hanol NVM N- Met hyl nor phol i ne RP- HPLC Rever sed
sefdna$@IBCOY. TEA Triethylam ne TFA trifluoroacetic acid

THF Tetrahydrofuran Biological Results Cytotoxicity

St Uf{RRur 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
survival). The plates were incubated for 24 h at 37 °C. At the end of the
treatment, for NB4 tumour cells in suspension, the procedure was performed as
follows: medium culture was removed by centrifugation of the plates at 1600 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
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To test the effects of the conpounds on cell growth,
NB4 human pronyel ocyte | eukaem a, NCI - H460 non-snal |
W@ e00b/18=8zi noma cel l's and HCT- 116 human col onPCT/EP2006/062790
carcinonma cells were used. NB4 and NCl - H460 t unour
cells were growmn RPM 1640 ntai ning 10% fetal bovine
serum (d BCO, whereasHCT- tunour cells were grown
in McCoy's 5A containing 10% fetal bovine serum
(@ BCO. Tunmour cells were seeded in 96-well tissue
in adhesiere (NChH460(anst HCig] 16) thepprasedute wiag aspalbove mentioned,
confl uence and were allowed to attach and recover for
excdptithalsat thé énd vhthe trgatttamtethier plateswerd wabked bygemotion of
were then added to each well to calculate their 1C50

theV M%téﬁtha‘?aoc ?&ﬁ&ﬁ rcﬁtPB’S‘ el WlmBLﬁ'deﬁtﬁfngaWMgo the last

sSurvi va he p ates were I ncubated Tor 24

da@ ér ﬁ§ adday, B 50 afint WHS (orERleiingd Soplifias b £

follows: nmediumculture was renoved by centrifugation )
of fhe %F%@@féie”iéd@dxwﬁs calculaiedias thaparerntage geceaase in
was renoved. 250 nl PBS were added, then the plates

sulpborodamine iB bipgihgacompatedkwithfaantrod culturest Tike 4Gsonvalaes (the
was renoved. 200 m/well of nediumculture RPM 1640

corféyhtRItiBhNghitA %nhibfs Wee 086 dF elinslirvival) Phéicesalvglated with the
i ncubated at 37 OC for other 48 h. The plates were

ATV LPIOGER. RS tehe 1 3R5 chtiow Bl el B REpP e cols
shiged Joal Sae “Gormpouiok (SLEMERY CET0a S Tt xR ST2888)
washed 3 tinmes for imersion in distilled-water and
wemR it?ﬂ seshastentasincat I wafugs mnged fropeD.60l0 48 ¢iM. The
mocl)écéhgs ST2984, ST3050, ST2880, ST3330, ST3576 followed by ST2985
and ST2983 were slightly less efficacious (IC50 values ranged from 1.4 to 2.9
pM). With regards to the effect on survival of NCI-H460 tumour cells, all the
compounds were less potent than on NB4 tumour cells (IC50 ranged from 1.6 to
7.7 uyM). In this case, the molecules showing a minor cytotoxic effect were
ST2985, ST2983, ST3330, ST3576 and ST2880. On HCT-116 the cytotoxicity
of the compounds mentioned before was comparable (IC50=1.2-4.0 yM). With
regards to ST3070, ST3075 and ST3076, ST3573 the compounds revealed a

minor inhibiting action on survival cells, because IC50 calculated on NB4, NCI-

H460 and HCT-116 ranged from 8.9 uM to 20 pM.



sul phorodam ne B in 1% acetic acid were added. The

pl ates were incubated at roomtenperature for other 30
wWores/1848phor odanmi ne B was renoved, the pl at esSPGEER2006/062790

washed for imersion in 1% acetic acid for 3 tines,

then they were dried on papgy and at 40 O0C for 5 mn.
Then 200 M Tris 10 nmM wer e” added,
kept under stirring for 20 m n.
Dt |

the plates were
The survi val
density by a Miltiskan

cell was
determ ned as o
Tablec1t Cytatoxiei
adhesi on (NCl - H4

turabwveeligent i oned,

except that at the end of the

treatnment, the plates were washed by renotion of the
surnatant and addition of PBS 3 tines w thout
centrTfugation. —Arso the tgst—day of the gssay, the
surnatant wg noved w t hd i fugati
CoRAREo: INHE YT oa wae INGIETRG0 Lo o | BET-118
per cent age decrease in sul phorodani ne B bi ndi ng
conpared witlh control culturedC5G+8D| MO val ues (the
concentratiqn which inhibitls the 50% of cell survival)
ST284e cal cul 300006 t he " AULGHOTT progr am|2l8xQ.De
table 1 the|cytotoxicity eval uated on NB4 [tunour cells
sTeBgyed that |gomm) gpnpounds |GRPE0, ST2986 £IP987,
ST3049,—ST2§88) were the ngst potent—sincg €50 vat ues
ed from|Q. 0.8 mM |Th | ecules $ 4
SIPEH sms@ﬁ’—’;.ueeo, S1a8750B) | onea. by €885 and
ST2983 were (sl gbht ly less gfficacious (1C30 val ues
STP883ed from|2%0b 2.9 m\) |64 T egards t[8-94k3ef f ect
on survival |of NCl-H460 turour cells, all |the
STee8pounds werled4(28% pot ent |GBEHD.0: NB4 t ur3u8+0c@Y | s
(IC50 ranged from1l.6 to 7.[7 M. In this|case, the
sTogksCul es showgog minor qytpipyi c ef fect sueiges
ST2986 0.7+0.07 1.6+0.07 2.4+0.1
ST2987 0.8+0.01 2.61+0.1 1.2+0.2
ST3049 0.8+0.09 1.740.1 1.740.1
ST3050 1.71£0.2 2.9+0.4 1.840.1
ST3070 >20 200 33.4+3.9
ST3075 >20 21.3£3.0 >20
ST3076 >20 17.912.0 >20
ST3330 0.95+0.06 7.7£1.0 3.1£0.1
ST3573 8.87+0.6 >20 >20
ST3576 1.8910.08 6.61+0.8 4.0+0.5
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ST2985, ST2983, ST3330, ST3576 and ST2880. On HCT-116
the cytotoxicity of the conpounds nentioned before was
wa@eowpasaki e (1C50=1 .2-4.0 n\).
ST3075 and ST3076, ST3573 the conpounds reveal ed a
m nor inhibiting action on ﬁrvi val cells, because

| C50 cal cul ated on NB4, NCI

Wth regards t

from8.9 mMMto 20 mM Table 1. Cytotoxicity of
di fferent conpounds on NB4. NCl-H460 and HCT- 116CLAI M5

1. A conpound havi ng t he GLAIMS
I] wherein: nis either 0 or

ing fornula I:

PCBEB§0062790

60 and HCT-116 ranged

[ FORMULA

1; - when nis 0, Ais a

1. Amoavsdunalt having thesfotlowingsfekmataeld from t he group

consisting of: OH NH OG the group where G_3

the same or different andCure
when n is 1, ARis_a divalegnt g

group consi sting NH- S5-
group sel ected a CH, %lg

CH2- CH2 and CC,
NH, Ris the group
consisting of: > H™

wherein:

nis either 0 or 1;

- when n is 0, A is a monovalent group and is selected from the group

the group

-7 sel ected 1

gl ycosyl or
rgup selec R
FACH

nd G are
acetyl; -
romthe
2: Yis a
CF

'thér (@]

n

romthe Fgr oup

[FORMULA ]

consisting of: OH, NH-OG, the group

NH

G'-NH

where G and G’ are the same or different and are H, glycosyl or acetyl;

-when nis 1, A is a divalent group selected from the group consisting of: NH-S-

S-NH and CH>-S-S-CHy;

Y is a group selected among HC=CH, FC=CF, FC=CH, CH=CF, CH»>-CH; and

C=C;

R is the group:
R3

N\

N—X— R2

where X is either O, NH;

R is the group:
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> (C6-C 2) aryl or (C6-C 2) aryl substituted with
nitro, hal ogen, (CrC 4) al koxycarbonyl, hydroxyl or

w@eiona31482 (CrC 4) al kyl, (C2-C4) al kenyl, (C2-E2)/EP2006/062790

al kynyl; > (C6-C 2) aryl-(CH2)n', where aryl is
substituted with nitro hal OgeN, (CrC 4)

al koxycar bonyl, hydroxyl or am no; where n" = 0-3; >
(C6-C 2) aryl-CO where aryl is substituted with
nitro hal ogen (£ C 4) al koxycarbonyl, HKydroxy, am no;
and > (C3-C6) heterocyclyl-(G-C 4) al kyl where at

| east one of t CH2 of the heterocy hs suBstituted

by O S, NH 6l etted fro gr oup/ consi sti ng
of: > H > NR; >40C4) alkyl, (CONC4) d&lkenyl,
(C2-C4) al kyny=9 NH (C2-C4) " al kynyl N> Nee; >

(C2-4) al kynyl; > halogen; > (C6-C 2) aryl;> (C6-Ci

2 | - -4 | kynyl. ; d C3-C6
Zs#lché%%)&%e_gr)gggg%gétlﬁg%ﬁ gge \Zhére at)l east one of

t>heHCH2 of the heterocycle is substituted by O S, NH

» (Ce-C12) aryl or (Ce-Cq2) aryl substituted with nitro, halogen, (C4-Cs4)
alkoxycarbonyl, hydroxyl or amino;

»> (C4-C4) alkyl, (Co-C,4) alkenyl, (C2-C4) alkynyl;

» (Ce-C12) aryl-(CHy), where aryl is substituted with nitro halogen, (C+-C4)
alkoxycarbonyl, hydroxyl or amino; where n’ = 0-3;

» (Ce-C12) aryl-CO, where aryl is substituted with nitro halogen (C4-C,4)
alkoxycarbonyl, hydroxy, amino; and

» (C3.Cs) heterocyclyl-(C1-C4) alkyl where at least one of the CH, of the

heterocycle is substituted by O, S, NH;

R, is selected from the group consisting of:

> H;

> NHa,

(C1-C4) alkyl, (Co-C,4) alkenyl, (C2-C4) alkynyl;
NH-(C.-C4) alkynyl;

NO,;

(C2-C4) alkynyl;

halogen;

vV VvV YV ¥V V V¥V

(06'012) aryl;



or: Rand R, taken together with the aromatic group,
forma pol ycyclic group having the foll ow ng fornul a:

wR20064361 ected from the group consi sting of: PCHEP2806/062790

(C6-C 2) aryl or (C6-C 2) aryl substituted with
nitro, halogen, (CrC) aI koxycar bonyl , hydroxyl or
amno; > (CrC 4) al kyl, -'C4) al kenyl (C2-CA)

al kynyl; > (C6-G 2) aryI (CH2) n", wher e aryl is
substituted with nitro hal ogen, (CrC4)

at k fxer € an) oIy (IC2-Cn) @l keynylensy; aath no, where n" = 0-3; >
(C6-C 2) aryl-CO where aryl is substituted with

P t (©s-08) egerocyElyIS(GH-Cy) alkioplgnamimerglat [6ysireney of the CH, of
am no; and > (C3-C6) heterocyclyl-(G-C 3) al kyl ene
whe rétetikFele Q%%bgft idED PiNghe heterocycle is
substltu?ed by ! O S IIK]IH; %ﬁzs 'sel ected fromthe group
consisting of:> H > (CrC 4) alkyl, (C-C4) al kenyl; >
C 4) al kyl - NH > (O A)-al kyl - (C

3- eroc yl ene, where at |east ope of the CH2
5 Raﬂﬁ%«e E
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enrrig ?f@leé with $he arematie PreyPo, fogn grpolycyclic group
(C6-Ci 2) aryl: and

having the following formula:

R, is selected from the group consisting of:

> H;

» (Ce-C12) aryl or (Ce-Cq2) aryl substituted with nitro, halogen, (C4-Cs4)
alkoxycarbonyl, hydroxyl or amino;

»> (C4-C4) alkyl, (Co-C,4) alkenyl, (C2-C4) alkynyl;

» (Ce-C12) aryl-(CH>)n, where aryl is substituted with nitro halogen, (C1-C4)
alkoxycarbonyl, hydroxyl or amino, where n” = 0-3;

» (Ce-C12) aryl-CO, where aryl is substituted with nitro halogen (C4-C,);
alkoxycarbonyl, hydroxy, amino; and

» (C3.Ce) heterocyclyl-(C+-Cs3) alkylene where at least one of the CH, of the

heterocycle is substituted by O, S, NH;

R; is selected from the group consisting of:



> (C3-C6) heteroaryl where at |east one of the CH of
the heterocycle is substituted by O S, NH Ris
waedoeasas2 from t he group consisting of: > H >PCEZEPLB06)62790
alkyl; > (C6-G 2) aryl; > (C6-C 2) aryl-(GC-C 4)
al kynylene; > (C2-C4) al kangyl; and R5 is sel ected
fromthe group consisting of: > H > |linear or
branched (CrC 4) alkyl; > linear or branched (C2-C4)
al kenyl; and > OR6,where R6 is H (CrC 4) alkyl,
neshi . tosyl, (CrC 4) al kanoyl. 2. The conpound
according to claiml, wherein Ais either OH or NHOG
whe(®-Cy) alkyl, (G-CThalkenytpound according to claiml,
vvherei nYis the group HC=CH. 4. The conpound according
n‘? é%k whgrein R, R3, R4 and R5 are H 5. The
oun accordl ng to cI aiml, wherein R2 is selected

gsg OB 80 B LR TS HeRb 0B flengl g Sy BLEE B AP BBECH, o
R A i B
and (C3-C6) heterocyclyl-(GC -C 3) alkyl ene,
> (Ce-Cq2)aryl; and
> (Cs5.Cg) heteroaryl where at least one of the CH of the heterocycle is
substituted by O, S, NH;
R4 is selected from the group consisting of:
10 > H;
> (C1—Cy4)alkyl;
> (Ce-C1p)aryl;
» (Ce-C12) aryl-(C1—C,) alkynylene;
» (C2-C4)alkanoyl; and
15 » -(Ce-C12) aryl-CO;
Rs is selected from the group consisting of:
> H;
» linear or branched (C4-C,) alkyl;

» linear or branched (C,-C,) alkenyl; and

20 » ORg, where Rg is H, (C1-C4) alkyl, mesyl, tosyl, (C4-C4) alkanoyl.
2. The compound according to claim 1, wherein A is either OH or NHOG,
where G is H.

3. The compound according to claim 1, wherein Y is the group HC=CH.
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where at | east one of the CH2 of the heterocycle is
substituted by NH 6. The conpound according to claim
wdomeheein n is 2. 7. The conpound of For nul aPCT/EPD6/062790
claiml, which is selected fromthe group consisting
of :
(2E) - N hydroxy-3-(4-{[(al | yAT oxy) i m no] net hyl } phenyl ) ac
ryl am de;

(2E N- hydr oxy- 3-{4-[ (phenoxyi m no) msth enyl acryl
4. ani filee compound according to claim 1, wherein R1, and Rt5 are H.

(2E) N- hydr oxy-3-[4-({[ (4- nltrobenzyl)oxy]lmno} nmet hy

5. | ) pTkeydonapayrdaaiccerding to claim 1, wherein R, is selected from the
(2E) - N- hydr oxy- 3-{4-[ (hydr oxyi m no) net hyl ] phenyl }acryl

rdiP B8nsisting of: R, is selected from the group consisting_of: H; -(Ce-C
gc?j?E)-N-lh;/ r OXy- %I (pentaflugolth%nzyI ) ]|mn§ gC)

anfoifeld ka%—'@ﬁ [@“% ?ﬁrx! RoBHRSEP Ay PR 5985 GiiCo
alkp Ry RORY 55 O (Y TS el aDSEERHEI(Fi-) rabviene.

yl ]-phenyl }-acryl am de;
whegEpt Bagtoré ob’é\ezG}Henf/)hemete]mlwils}qubeﬁwed by INHir oxya

cryl am de;

6. ( 2Erhécbirponyd-atcording (cclalrhar areingia sy dr azono] - met h
yl } phenyl )acryl am de;

7. (2E']'he\"cbfrs phen 'F?i?ﬁh'u)a ﬁgénﬁgé{rﬁ (14\%?\%4%{{% oxy }ﬂtH@ droup

o} - net hy acry
H-.| ndoI]c 5-vyl )acryl am de;
core%i_tjngso[ 4- ((E) {[(4-nitrobenzyl)oxy]i m no}met hyl) pheny

(ZR)zlﬁjhygrqw-ﬁ(féﬁBﬂM@wwInﬁ]met]%plp@ny}lmé\ﬂm%r ylic

aci d;

(2E)2N-hydnyyr-3:{4-[(PhieBokyizinainetbyliphenyl)aetytamigieni no) met hy

| ]-phenyl }-acryl -am de hydrochl ori de;
(2E)-N-hydroxy-3-[4-({[(4-nitrobenzyl)oxy]imino}-methyl)phenyl]acrylamide;
(2E)-N-hydroxy-3-{4-[(hydroxyimino)methyl]phenyl}acrylamide;
(2E)-N-hydroxy-3-[4-({[(pentafluorobenzyl)oxylimino}-methyl)pheny]-acrylamide;
(2E)-N-hydroxy-3-[4-({[(4-methoxycarbonylbenzyl)oxy]imino}-methyl)phenyl]-
acrylamide;
(2E)-N-hydroxy-3-{4-[(2-morpholin-4-ylethoxyimino)methyl]-phenyl}-acrylamide;
(2E)-3-(4-{[(benzyloxy)imino]methyl}phenyl)-N-hydroxyacrylamide;
(2E)-N-hydroxy-3-(4-{[(4-chlorobenzoyl)hydrazono]-methyl}phenyl)acrylamide;
(2E)-N-(2-aminophenyl)-3-[4-({[(4-nitrobenzyl)oxy]imino}-methyl)phenyl]-
acrylamide;
(2E)-N-hydroxy-3-(1H-indol-5-yl)acrylamide;

(2E)-3-[4-((E)-{[(4-nitrobenzyl)oxylimino}methyl)phenyl]acrylic acid;
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N- hydr oxy-3-[4-({[ (4-nitrobenzyl)oxy]i m no}-nethyl)phe
nyl ] pr opanam de;

W@ 2006MB1422 Ami no- phenyl ) - 3-{4-[ (2- nor phol i n- 4- yPEBEPIIRY062790
m no) net hyl ] - phenyl } - acryl am de hydrochl ori de; and
(2)-N-Mercapto-3-{4-[(4-nitgp-benzyl oxyi m no)-nmet hyl ] -
phenyl }-acryl am de. 8. A co%(gound of any of clains 1
to 19, as a nedicanment. 9. A process for preparing the

npounds according to any of clains 1 to 7,

(2E:)oﬁrb41{[£betgzwce@!dlmIn@]naethylimeﬂml)actyihﬁamd: or a
3-(4-fornyl phenyl ) propanoic acid derivative with a

(2 N +hyxlydraB-4§8-[ (Pemiovpticlined -y ledhoxydmai nef) metndirpleenydl-adrykamide
of clains 1 to 7, for the preparation of a nedicine
hyd}‘obHIoﬂBb‘tU”DW activity. 11. Use of a conpound of any
clains 1 to 7, for the preparation of a nedicine

-'ﬁ ¥ Sr T B sy o b PE G RAD BypbRodbiiad, "
(2§: ' ér%”{ﬁ%brgrﬁqé%gauf Zfﬁozfyr%ﬁr@%cﬁ@%‘iﬁtﬁ&%%%gwéﬁﬁn“@tﬁwﬁgrp%%h%-
effect on sal rug-resi stant tunour e use

acrytaroideihygrochlefide;@nd10 or 11, in which the tunour is
selected fromthe group consisting of sarcons,

(2E.)aNQ\MémﬁFto Bqnqgmmtr@rbérmwxytmm@o-,métnymipnad;aly-@bmam|de

t unour yrrph0| | eukaem a, acute pronyel ocytic

8. | cUKaM ourkd; leafjo#c%ih%em ﬂgng’iél‘?ﬂédlgah%H{‘aem a,

megakar kaem a an I'n"s disease. 13. The

l(Jls;e ac&gr di 1{(}9 prepa%ng the compound% accovmng to any o% clralmsal to 7,

comprising reacting a 4-formyl-cinnamic or a 3-(4-formylphenyl)propanoic acid
derivative with a hydroxylamine derivative.

10. Use of a compound of any of claims 1 to 7, for the preparation of a
medicine with antitumour activity.

11. Use of a compound of any of claims 1 to 7, for the preparation of a
medicine 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 compound of Formula (I) 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.
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is conbined with one or nore known antitunour agents.

14. The use according to claim 13, in which the known
w@edostismeur agent is alltrans retinoic acid. 1BCT/BP2006/062790

pharmaceutical conposition containing as active

i ngredi ent a conmpound of any, of claims 1 to 7, and at

| east one pharmaceutical |y "accept abl e exci pi ent and/ or

diluent. 16. The conposition according to claim 15,

for the treatnent of tunour pathologies. 17. The
13conpbeiusecccardiog do stpims 14 af il is which thenformudaa(lineampound

of a tunour pathol ogy, in which the tunour has shown

is cbmigined witht e or tnore kagwaumtiurhottagenitsdr ugs used for
its treatnent, in which said compound of Fornmula (1)

14 e’Fﬁé tu%eaaé"cB?d'Iﬁé &9 IdifmSH S‘Qm‘?\ﬁﬁlbﬁ the knd@nantitumour agent is all-

rug resi st ant turmur . he conposli tion accord ng

traé%f%ti{}aoégg? 6 or in V\/nl ch t he tunmour pathology is

Omthe group consi sting of sarcomma,
15 8“:' nona, carC| noi d, .bone tunour, neuroendogrine
t

rRIRMACeHHER]i QPrIRRRIiRNNLaNtaining @S@%W?éﬂe@ﬂ' ¢nt a compound

| eukaem a, nyel oi d | eukaem a, nonocytic |eukaemn a, o
of amy ok slajmbllata ¥ cand ak taast @namamm:bunca;llydamw)le EXcipient

The conposition according to clainms 16 or 17, in which
and/oe digemound of Fornula (1) is admnistered in

conmbi nation with one or nore known antitunour agents.
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 compound of Formula (1)
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 claim 19, in which the known antitumour

agent is selected from the group consisting of alkylating agents, topoisomerase
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20. The conposition according to claim 19, in which
the known antitunour agent is selected fromthe group
wa@omsiist4sng of al kyl ati ng agents, PCT/EP2006/062790
t opoi soner asei nhi bitors, anti-tubulin agents,
i ntercal ati ng conpounds, rgz)netabolltes nat ur al
products such as vinca al k id epi podophyl | ot oxi ns,
antibiotics, enzynmes, taxans, and cytodifferentiating
conmpounds. 2 1. The conposition according to claim 20,
inhibitors,i arii-tubalia pgeols;, interalating canpeunds, @ptirmetabplilesdnatural
is all-trans retinoic acid. 22. A process for
prqduesisucy aswirda talialsidspeplpodophylitoxing)y antilsiotits)i eBzymes,
15 to 2 1 conprising mxing the conpound(s) of any

| e excipient(s) and/or
taxglnguent %g?mfﬁféémll\%m#o%wﬁr%gtl ng a mamal suffering

e e L M

amount of the conpound of any of clains 1 to 7.
antitumour compound is all-trans retinoic aC|d

22. A process for preparing any of the compositions of previous claims 15 to
21 comprising mixing the compound(s) of any claims from 1 to 7 with 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 1to 7.



