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NAPu, I-2|\6 E NYL HYDROXAMIC ACID DERIVATIVES

THE I!\If : I&H'ME The present invention relates to biphenyl an(jgvlvl;?])%:6/062799
phenyl-naphthyl compounds bearing a I]ydroxamlc group, which are
endowed with antitumour, and anti- anglogenlc activity BACKGROUND
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a few compounds structurally rela e compounds
rlesgibedringhrategeoiNinvention has been reported.
(6-[3'-(1-adamantyl)-4'-hydroxyphenyll-2-naphthalenecarboxylic acid
(AHPNhelseseatmectGiiod 3 (EatechipRease arch pROOA-NaR Iy P4agounds bearing
Blood, 2000; 95, 2672-82; Leukemia, 1999, 13, 739-49; Cancer Letters,

a bedroxamicarpup), whieh arecandoped uite Bndtumothcanstiaolicaagidgenic activity

recegto '-iamma RAR-ig, to inhibit cell growth and induces apoptosis in
HON cervical carcinoma cell lines, including
those Itr (ATRA-).resistant Wlth
indepa N o BB A B Da Y M, Sl cqaBRungs sructurally
RSO Be 88IHP IS OB SNBSS Uikl AE LRt e tf?wéhk?r&@ﬁ? Mlvention has been

compounds, such as TAC-101" (Clin.Cancer Res. 1999, 5,2304-10) or
rdpBMatives such as RE-80, AM-580 or Am-80 (Eur.J.Pharmacol. 1993,

249, 113-6) have shown antiangiogenic properties. Novel compounds,

which(é+8 Hiphdayladbrivdtived ofyaberiid] deich piatreleeceathplydienacid (AHPN) also
described (Cincinelli R. at al., J.Med.Chem. 2003, 46: 909-912 and
WORs1G0496). (Fﬁam&i&ﬁaeaé@m;?&% Aakd2d3a-6pdlood, 2000; 95, 2672-82;

e R BolBHp et (ioTE é’a%@%ran@?ﬁ el B A0 ot selecive
f‘a?lt!ﬁ‘e YX@]&Q%% 9 99@%%?0?-85‘%2& %7%%!)!’[ cell growth and induces apoptosis in

breast carcinoma, melanoma and cervical carcinoma cell lines, including those all trans-

retinoic acid- (ATRA-) resistant, with a mechanism independent of receptor binding
(WO9703682; J.Med.Chem. 1995, 38, 4993-5006).

In addition, some compounds related to this class of compounds, such as TAC-101
(Clin.Cancer Res. 1999, 5,2304-10) or derivatives such as RE-80, AM-580 or Am-80
(Eur.J.Pharmacol. 1993, 249, 113-6) have shown antiangiogenic properties.

Novel compounds, which are biphenyl derivatives of acrylic acid have recently been
described (Cincinelli R. et al., J.Med.Chem. 2003, 46: 909-912 and WO0O(03/11808). In
particular, compound named ST1926 (E-3-(4'-hydroxy-3'-adamantylbiphenyl-4-yl)acrylic
acid) was shown to have a potent antiproliferative activity on a large panel of human

tumour celis.



2 One of the last developed analogue of CD437, compound

(E)-4\-‘L3'- 1-adamantyl)- 4'-hydroxyphenyl]-3-chlorocinnamic acid

(3-CIAHPES W8 wson, M.1. et al. J.Med.Chem. 2004, 47(14), 55 {848%%>7
W00348101) is reported to inhibit the proliferation and to induce

apoptosis of cancer cells both in vitro arfd in vivo. Patent JP10182583

discloses some phenylcinnamohydroxami id derivative ving,
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TUOSEA (TMCDEPB- 3686 VACUBSERED Ryrdperie s itfuftife BSIFRXAMICand to induce
group, which surprisingly confers to the compounds an outstanding

apupilosisof caotieityells paifticulitro teddowvipmunds of the invention are
unexpectedly active on tumour cell lines, which become resistant to other

know P aigfitu At E8asiso iSO saMmi SRR GRGY CireateelyHERRIP crald ederivatives
but do noﬁ, ontain a hydroxamic Er%l% Therefore the main object of the
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The compounds of the present invention are characterised by the presence of a

hydroxamic group, which surprisingly confers to the compounds an outstanding antitumour
activity. In particular, the compounds of the invention are unexpectedly active on tumour
cell lines, which become resistant to other known antitumour compounds, which belong to
related chemical classes, but do not contain a hydroxamic group.

Therefore the main object of the present invention is to provide biphenyl and

phenyl-naphthyl compounds of Formula (1)

()

where:

e R1 is selected from the group consisting of H, adamantyl, Cl;



R2 is selected from the group consisting of OMe, Cl, CN, and (CH2)"OH
wherg b s selegted among 0, 1 and 2; or R2, taken together W&Lnﬂpﬁn{éﬂ%m

to which it is linked, it forms a methylene- or ethylene-dioxy derivative;
R3 is selected between H and CI; A is gpe of the following divalent
groups: [CH=CH] (trans), [CC], or, taken™ together with the ring to which it

is linked, it fgemg g@@ggayk,gmqne%&%eegws%% HesHmpepne, OéﬁBefon)nOH

present invention show an unexpected antitumour activity on tumaour cel

lines, whichyiesemesrasistratdmenber, knmarpaghtumour compounds.
Preferably they have a resistance index lower than 5, more preferably

close to 3. RAetalisrstapethanaéth ithéhdnpattovdedtvétas ithieet B0omesasurethylene- or
on resistant tumour cell lines and the IC50 measured on sensitive tumour

cell lines [(I€bY!enereispsyHartaieir cell line/IC50 on sensitive tumour cell

line)]; for the determination of this value reference is made to the

correspohdiig SSiBHEhAMPeRIBGHS! Studies”. The following are

some of the referred compouynds according tq the invention:._

£ hyc g a5 I S AR ST Te=ci. o taken
E-3-[3-(1-a PR TR SR WRRAMS A MRy -ReEIBIlGD.
(ST2992); 6-[3-1-(adamantyl)-4-hydroxyphenyl]-naphthalene-2-carboxylic

acid M ysrexypsaits 2T2dMgdunds of the present invention show an unexpected
6-[3-1-(adamantyl)-4-methoxyphenyl]-naphthalene-2-carboxylic acid
anthyamaotitie o (STBRE0F\MDe20 @100 beG8BPETHERR ROGHBB XNewd antitumour
3-[4-(8-adamantan-1-yl-2,3-dihydrobenzo[1,4]dioxin-6-yl)-phenyl]-N-hydro

SRIMROHNLRide

Preferably they have a resistance index lower than 5, more preferably close to 1.
The resistance index is the ratio between the IC50 measured on resistant tumour cell lines
and the IC50 measured on sensitive tumour cell lines [(IC50 on resistant tumour cell
line/IC50 on sensitive tumour cell line)]; for the determination of this value reference is
made to the corresponding section entitled “Biological Studies”.

The foliowing are some of the most preferred compounds according to the
invention:
E-3-(4’-hydroxy-biphenyl-4-yl)-N-hydroxy-acrylamide (ST2782);
E-3-[3'-(1-adamantyl)-4’-hydroxy-biphenyl-4-yl]-N-hydroxy-acrylamide (ST2992);
6-[3-1-(adamantyl)-4-hydroxyphenyl]-naphthalene-2-carboxylic =~ acid = N-hydroxyamide
(8T2142);
6-[3-1-(adamantyl)-4-methoxyphenyl]-naphthalene-2-carboxylic  acid  N-hydroxyamide

(ST3259);



(ST3081); E-3-(3'-adamantan-I -yl-2-chloro-4'-hydroxy-bi

phenyledniaisiigd roxy-acrylamide (ST3088); PCT/EP2006/062799
E-3-(3'-adamantan-I-yl-4'-methoxy-biphenyl-4-yl)-N-hydroxy-acrylamide
(ST3056); E-3-(4‘-hydroxymethyl-biphegyl-4-yl)-N-hydroxy-acrylamide
(ST3258); E-3-(3'-chloro-4'-hydroxy-biphenyl-4-yl)-N-hydroxy-acrylamide

$34-{8-@damdran A Yo By aiebs R afdidiiny TSR oxy- i
(ngég%); E-%-[4'-cy5an%%ﬁﬂenyI-4-)r/T]l-zl‘ql-hydr}gg{/‘?;%crsg%ide (S%?égzylamlde
@TB0B43-[4'-chlorobiphenyl-4-yl]-N-hydroxy-acrylamide (ST3483). The
experimental results obtained (reported in the section entitled "Examples")
Ko (7" thdariaaieompbirrehicod-Aohyrdntxypithsthy Rfbyie- iy drospratriieniie

with other known antitumour drugs, are useful agents for the treatment of
@8R A further object of the invention described herein are compounds
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pharmaceutically acceptable excipient and/or diluent.’A further object of

£hs- (venRAleserlg hRERin AR CmpseRAasMiBraiaBg At repmula (1)

and a process for their preparation. A further object of the invention
Béskripedhoerehipreaybiaridadydtival-actyiposisqS T8G9E)NINg as active
ingredient a compound of Formula (1), for the treatment of a tumour
EatlfotersnerPiphreY ithey ihByirpxyeieviaaite S TR @ ¢ onsisting of

sarcoma, carcinoma, carcinoid, bone tumour, neuroendocrine tumour,

Fdstiompenany4adhs s oasndatise BEAE3b2 0 0 610 6 2 799 5
ﬁ:ggnaﬁrgfgg%ﬁfﬁléﬁ%m i%smgegggilnee%%%r&%e@%} %Xtigelce:t?okna eemiﬁéd “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.

A further object of the invention described herein is a pharmaceutical composition
containing as active ingredient a compound of Formula (I) and at least a pharmaceutically
acceptable excipient and/or diluent.

A further object of the invention described herein are compounds with general
Formula (1) and a process for their preparation.

A further object of the invention described herein is a pharmaceutical composition
containing as active ingredient a compound of Formula (1), for the treatment of a tumour

pathology, in which the tumour is selected from the group consisting of sarcoma,

carcinoma, carcinoid, bone tumour, neuroendocrine tumour, lymphoid leukaemia, acute



leukaemia and Hodgkin's disease. A further object of the invention

descikehRieigsis @ pharmaceutical composition containing 38,28\ & ue2790
ingredient a compound Formula (1), for the treatment of a tumour

pathology, in which the tumour has shown drug resistance to the other
antitumour agents used for the same treatment. A further object of the

pRYRDERRyHES RIIRGEMET EIRySI A NAKBRAFA! AL CADRO TH AR e FRL 1 AIUEEIS oblastic

active ingredient a compound of Formula (1), in combination with one or

IBukERR KW antitumour agents, in which the antitumour compound is and
selected from the group consisting of alkylating agents, topoisomerase
iddgiioisdisagseibulin agents, intercalating compounds, anti metabolites,

natural products such as vinca alkaloids, epipodophyllotoxins, antibiotics,

enzyr_ﬁe’é’,”t‘&?(a?@?ﬁh@!f dDeotnyRIFiORi daReBarh peisiH S Arﬂmfg‘ﬂ?@lmca! cqmposition
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treatmént of a tumour pathology. A furtherobject of the invention

wiRecrdp et Raminisdieerse of a compound of Formula (1) for the
preparation of a medicine for the treatment of a tumour pathology in

whichAlfertoen objdeastsimevitivantig eistebee hedéia dilzeplantibsaticalit@aposition
used for the same treatment. A further object of the invention described
gastelning the acitvefiagsetianb uthdastpPanth @i {eynwlsofibinatinbinaticonwith one or
or more known antitumour agents, for the preparation of a medicine for

ng%ré%&%ﬁpgmﬁ%ﬁgﬁgfﬁoiad@&w 0] gggmpound is selected from the

PCT/EP2006/062799 6 A further bjegt of the inventlop'.d?scribe | herein
%otll"‘Pe ﬁggsb lggco% p% Matlgf; agents, topoisomerase innibitors, anti-tubulin agents,

intercalating compounds, anti metabolites, natural products such as vinca alkaloids,
epipodophyllotoxins, antibiotics, enzymes, taxans, and cytodifferentiating compounds.

Among the cytodifferentiating antitumour agents the one preferred is all-frans
retinoic acid (ATRA).

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

A further object of the invention described herein is the use of a compound of
Formula (I) for the preparation of a medicine for the treatment of a tumour pathology in
which the tumour has shown drug resistance to the other antitumour drugs used for the
same treatment.

A further object of the invention described herein is the use of a compound of
Formula (1), in combination with one or more known antitumour agents, for the preparation

of a medicine for the treatment of tumour pathologies.



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

a megiging- o, e treatment of acute promyelocytic Ieukaemig(/@/;{lji]{lm0 /062799
another object of the present invention is a process for preparing the

pharmaceutical compositions of the invegtion comprising mixing the active
ingredient with at least one pharmaceutically acceptable excipient and/or

diluens, A, fihehpRiest AdhRVIARRNLIREBLO aME IR Q"8RS dpound of

mammal suffering from a tumour pathology, as described above,

EofmpIis NaraesmBintridAdMaharanssieabic eiérrivrerampupaetitieor a medicine for
compound(s) of Formula (I). "Therapeutically effective amount” is an

thentreatnefd ol ee i aobieraatdiciadisathya.desirable result in the treated

subject. The pharmaceutical compositions may contain suitable

pharméte @ieAeicabirablel cHisiepsessibloficeMiopolifpatipresassicies preparing the
suitable for atdministr_ation [gz an animal (for example, physiological saline

ARIBIESH SR RBIRTILNG L RNES AR SuneTERS b hseriyp ingredient with
sligsnishebichiacliiie e posesng gldhe.Agliys fompounds ino

-PFI Uﬁ . .
preparatio can used pharmaceutical. e pharmaceutical

COMP@SHIARS: BE¥D B HEBHEdeRt: IARYALREPABIRNRY 2 MRE S Smmal suffering

needs of the mode of administration. The use of biomaterials and other
ootymersior siihglogyivesyasivel tediffesamprisial nisgiieaisrdergeoglsipeutically
validate a specific mode of administration, are disclosed in literature.
dffedifeaiongd bihbe comraumdésp bt@imuntibn to improve penetration of

the blood- brain barrier would also be useful. Any accepted mode of

adminisieraeautisayeliceiva sraitisise PR Wb sagtive doindhevarthegpedically

FAROR Ch b vl | : |
S A R S R R R A A REaLonS. Y contain
Inirasle AR S CH AL ARG i ERARAS Ao RIS TRRl 8% itable for

or buccal routes.
administration to an animal (for example, physiological saline) and eventually comprising

auxiliaries (like excipients, stabilizers or diluents) which facilitate the processing of the
active compounds into preparations which can be used pharmaceutical.

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

Modifications of the compounds of the invention fo improve penetration of the blood-
brain barrier would aiso 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



Parenteral administration can be by bolus injection or by gradual perfusion
overvyg‘lz%n%r(ﬁpﬁrations for parenteral administration include %t&rN}IE% 006/062799
aqueous or non-aqueous solutions, suspensions, and emulsions, which
may contain auxiliary agents or excipients known in the art, and can be
prepared according to routine methods. In addition, suspension of the

ou ro nje nSi may :
e e e R eer . e vanasa,
FAXBRalSERANE Kbl D(Rgaetic fatty acid esters, for example, sesame
oil, or synthetic fatty acid esters, for example, ethyloleate or triglycerides.
Aquedsdniecirustisipeatooncath denbyy o dhetibstan tysdriesa Spegfusion over
the viscosity of the suspension include, for example, sodium
iimeb Sxpprratignseiin peserderitaiministietiefe incirdeOgitdeatiqueses or non-agueous
suspension may also contain stabilizers. Pharmaceutical compositions

TRLItIeRS S SHERAELONGHGAY RIPUERIRISHRIABMEY fofigibALLIRNCSaeAIS PopXCiPients
about 0.0] to 99 percent, preferably frgqm about 20 to 75 percent of active . .
ot el S T BRI AS AReLdipges It ‘aoation,
SpRSHed {ﬁ&taﬂwé',fé&i%&imoéét%%?o&i@té*%‘ﬂ?fﬁﬁ%f?o @%?Snsigns may be
dosage administered will be dependent upon the age, sex, health, an
Apighétefdhe seatsientiddndinf conemtEc: treidientidtiany. fEeguUsRCY e example,
treatment, and the nature of the effect desired. The dosage will be tailored
soghraemdiymiusinthelpe tiha s lestess tho c gard ple teasanabtd, byt apetioétikkititty acid
in the art. The total dose required for each treatment may be
eRipimiSreTsaMBlarRiftileatsestiglysaidasgle dose. The pharmaceutical

compasition of th_eflf'),resent invention m%}t/ be administered alone or in

conjunER it NG RG tHEYSRRIRIS iR e B3 1158 HBIRAEREIBP R (RSERRS NG the
S BV SO TSR B shisn, s
brawranddh Epitaaiiieramseansiokiiagipmothrdn weisHers.

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 symptoms



The compounds of the present invention may be administered to the

patiegl, BtkaeRausly in a pharmaceutical acceptable carrier SM?DE@%O 61062799
physiological saline. Standard methods for intracellular delivery of

peptides can be used, e. g. delivery viaéiposomes. Such methods are
well known to those of ordinary skill in the art. The formulations of this

dNyRNESRARSH UBRIIlP L RAIFNB AL R BN NIRRT R SHANIASIRIFAYEE Vdtween 0.01 to

subcutaneous, intramuscular, and intraperitoneal. As well known in the

Toediihgrars sSaegrafaoRbydNgdftient depends upon many factors,

including the patient's size, body surface area, age, the particular
compbbecctrripeundsniviistieeedresex} tinverdion rovte dbaddmimatieidnio the patient
general health, and other drugs being administered concurrently. All

IR dRStPREFEIRCSHII G MOGNIRGIR SOFHRE § U5 REGRysidagaipaline.
includi Il data, tables, fi d text ted in the cited )
'r”e?e“rS%T?gg%;e%%%fgﬁ‘ Ay Sl Rt B SR Pl PPl FRBPE R - celvery
vheifespRceSGirdnbrisio ars alsp ﬁnéwsﬁ'xa“fﬁ%%%fsga%f 165158 he art. The

Reference to known method steps, conventional method steps, known

fERRINaRSHS ot A aRIRh B NRALRIS ISR ARY VA ARisRABIS 4aPhBRtintravenous,

any aspect, description or embodiment of the present invention is

stliscitesesh us Ugindrouseigare siedlintriiperiigheasint art. Once understood the

features of the methods and products disclosed in present application,

the néseasitkrpwnikimthemeitiie adk stoseassiticon sing getiendepgnds upon many
reviewing prior art, as well as the non-limiting following figures and

fagiompiaclusing tsRptinatis-lre. boryisussgesaira agpiilgiparieHangompound to be

O QOO0 8 ot AR P Ber3% P ddif COMPONERS SEs bei
e presen IAvVEntion can eeasﬁ"y prepare8 Etss)s ﬁg 6] F?r’b QEIEr drugs being

AHRFTKSES @&ggﬁygmmaterial the corresponding carboxylic acid. Such
corresponding carboxylic acids can be prepared according to the

proceArefereRedtesitdY 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 refevrences 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.

Once understood the features of the methods and products disclosed in present
application, the necessity and kind of additional steps can be easily deduced by reviewing
prior art, as well as the non-limiting following figures and examples describing the basic

details and some applications of the invention



W09703682, JP10182583, W003/11808, and in related publications, or

accokging dagstandard procedure of organic synthesis. As an a$¥p2006/062799
reference, the diagrams reported under the section "Examples"” can be

used and the synthesis of a particular cggnpound of Formula (I) may be

easily designed. The following examples further illustrate the invention,
whichhakereiBiRaS CofoBepelBA: FilerioR Eal BEPdAO) FEpaHE according to a
DRAWINGS Figure 1 - It shows the chemical structures of the compounds
prbcsss Sywitivbsiaseisd abiciegive tesiiadgahahdesoirezpondiagn dcadeigrenicid. Such
application. The compounds bearing a hydroxamic group are reported
oeitteshendioe mifibaxdic agidh eambenpiepasedimcherdhgain phesprodRdiwesmeported in
Examples and, between brackets, the identification number of the _
VSPRIG36RRind AR NUOB0HBRRINANY 1B pisiaiad Tvlissignsurtisaccording to
égaen if'i déc)’axtegbjrrgkags in bracg%tgs%nd their corresponding biological

actvitie a are re?)rgr?gg il comparative purposes only. Figure 2 - It

shows g cLeiRaL UG R SIRAURASHAORE BIIRGIOALISSING: can b

has been reported in the present application, but which are outside th

SESPErRf tHESPRESEINE dny PAHAIAFReAPAIRA WIS RARENY Rd)YSEQRTY Hesigned.
group are reported with their identification number as indicated in the
Examplesfaiidwéfe re@rapiesdofilesiiust-ate tie vebtianketscth@ake reference to the
identification number of the corresponding carboxylic acid compound is
fERisdrerhe compounds identified by numbers in brackets and their

orre ¥dnbioloi ctivities data are reported for comparative

JERRIETION, QR HHEERANA
FE1 ﬂﬁgmeé—lrﬁrgﬁ%rv%ﬂg%Oc;ré%_ﬁ?:(é‘l'_Qméf?f%ébicﬂht%gykg'ﬁ}/&iw\as whose synthesis and
yércxra— ylamide (ST2

biological testing has been reported in the present application. The compounds bearing a
hydroxamic group are reported with their identification number as indicated in the
Examples or Reference Examples and, between brackets, the identification number of the
corresponding carboxylic acid compound is reported. The compounds identified by
numbers in brackets and their corresponding biological activities data are reported for
comparative purposes only.

Figure 2 — It shows the chemical structures of the compounds whose biological testing has
been reported in the present application, but which are outside the scope of the present
invention. The compounds bearing a hydroxamic group are reported with their
identification number as indicated in the Examples or Reference Examples and, between
brackets, the identification number of the corresponding carboxylic acid compound is

reported. The compounds identified by numbers in brackets and their corresponding

biological activities data are reported for comparative purposes only.



The title compound was prepared according to synthesis diagram 1

repo ws. Synthesis diagram 1 COOH CONH-OH

mg (%%dﬁ‘%rz/rﬂ)g%)@of E-4-(4-hydroxyphenyl)cinnamic acid were ?i(ég@%égﬁgﬁzm

under nitrogen in 10 ml of DMF, then 1%) mg (1.25 mmol) of

hydroxybenzotrlazole hydrate and 259 mg (1.35 mmol) of
imethylaminopropyl)-3-ethyl-carbodiimide hydrochloride were added

mlution thus obtained was kept under stirring at room

EeEMsEuUre for 3 hours. After addition of hydroxylamine hydrochloride

(361 mg , 5.2 mmol), followed by 0.72 mi (5.2 mmol) of TEA, the mixture

Rvesassitinecb Er3 g hedrpey dfipreoxetyigit:-npdibxwersyviemide ¢ S TRTE2)

reduced pressure and the residue was washed with water to obtain 263

mg ofla@eriiiife gBaaundPWARRISEATBY BESPrdintinatynigsis diagwemersaeported as

phase silica gel (LiChroprep RP-18, Merck) using methanol: water 50150

8§°¢‘;’*‘1§rent afforded 34 mg (13%) of the title compound as a white solid.

M.p. > 300C Rf= 0.2 (Merck 5|L$a %al 60F254. CH2CI2:/MeOH 90:10) Rf =
0.34 (Merck LiChroprep RP-1 A’é‘bgé*b"l ) IHNMR (DMSO-d6) 8
1.74 (6H, s, 6Ad.); 2.04 (3H, s, 3Ad) 2.12 (6H, s, 6Ad.); 6.44 (1 H, d,

-CH=, J =16.00 Hz) 6. 82 (plazl 2Ar, J =8.19 Hz); 7.43 (1H d -GhlF,oh =

16. 00 Hz); WO m,
5Ar); 9.00 (1H, bl

CONHO

E-3-(3j{adamantyl)-4'-hvdroxy-bighen ly-4-yll-N<fye

(ST2992) *}6 250

mg (1.04 mmol) of E-4-(4-hydroxyphenyl)cinnamic acid were dissolved under nitrogen in
10 ml of DMF, then 169 mg (1.25 mmol) of hydroxybenzotriazole hydrate and 259 mg
(1.35 mmol) of 1-(3-dimethylaminopropyl)-3-ethyl-carbodiimide hydrochloride were added
and the solution thus obtained was kept under stirring at room temperature for 3 hours.
After addition of hydroxylamine hydrochloride (361 mg , 5.2 mmol), followed by
0.72 m! (5.2 mmol) of TEA, the mixture was stirred at room temperature overnight. DMF
was removed under reduced pressure and the residue was washed with water fo obtain
263 mg of a crude product. Purification by flash chromatography on reverse phase silica
gel (LiChroprep RP-18, Merck) using methanol: water 50/50 as eluent afforded 34 mg
(13%) of the title compound as a white solid.
M.p. > 300°C R¢- 0.2 (Merck silica gel 60F 254, CH,Clo:/MeOH 90:10 ) Ry= 0.34 (Merck
LiChroprep RP-18, MeOH/H,0 60:40)
"HNMR (DMSO-dg) 8 1.74 (6H, s, 6Ad.); 2.04 (3H, s, 3Ad.); 2.12 (BH, s, 6Ad.); 6.44 (1H, d,

-CH=, J = 16.00 Hz); 6.82 (2H, d, 2Ar, J = 8.19 Hz); 7.43 (1H, d, -CH=, J = 16.00 Hz);



The title compound was prepared according to the synthesis diagram 2
repogiefLas frlgws. Synthesis diagram 2 COON CONH-OH [9 .
solution of éo-4-(%-(1-adamantyl)-4-hydroxyphenyl)cinnamic acl?ﬁéggz,@f@%m
mmol) in 80 ml of DMF were added hydqqubenzotriazole hydrate (866

mg, 5.34 mmol) and 1-(3-dimethylaminopropyl)-3-ethyl-carbodiimide
ugrpegIosre (1130 B 94 mBIe)- CEAGHBRIURIPRSUTSA AL 993 (11, brs, -
temperat%re'for’4h. A’?ter ajditibn of hydroxyla&éljne Ig‘%'roéhlori(&e 3856( DTS,
OTNHLSHF, mmol), followed by 3.7 ml (26.7 mmol) of TEA, the mixture was
stirred at room temperature overnight. DMF was removed under reduced
Exesglae and the residue was washed with water to obtain 5g of a crude
product. Purification by flash chromatography on silica gel (phosphate

.....

( PAekilica gel 60F254, Hexane/ EtOAc 4:6) 1THNMR (DMSO-d6) 8: 1.73

6H, s,,6Ad,); 2.04 (3H, s, 3Ad.): 2.13 (6H..s, 6Ad.); 6.46 (1.H,.d. -CH=_J

16 GOTIP Gl e el ol RESE it Fyeppred o
Hli,s WO 2007/000383 PCT/EP20061062799 12 -CH=, J = 16.00 Hz);

7.52-7.65 (4H, m, 4Ar); 9.03 (1 H, brs, -CONHOH); 9.54 (1 H, s, -OH);

10.75 (1H, brs, -CONHOH). Exsynitesisurigasaiion of
6-[3-1-(adamantly)-4-hydroxyphenyll-naphthalene-2-carboxylic acid N-
hydroxyamide (ST2142) The title compound was prepared according to

Y'as follows. __CONH-OH

LY
T HO

To a solution of E-4-(3-(1-adamantyl)-4-hydroxyphenyl)cinnamic acid (2 g, 5.34

synthesis diagram 3 re

3

HO

mmol) in 80 mi of DMF were added hydroxybenzotriazole hydrate (866 mg, 5.34 mmol)
and 1-(3-dimethylaminopropyl)-3-ethyl-carbodiimide hydrochlioride (1130 mg, 6.94 mmol).
The mixture was stirred at room temperature for 4h. After addition of hydroxylamine
hydrochloride (1856 mg , 26.7 mmol), followed by 3.7 ml (26.7 mmol) of TEA, the
mixture was stirred at room temperature overnight. DMF was removed under reduced
pressure and the residue was washed with water to obtain 5g of a crude product.
Purification by flash chromatography on silica gel (phosphate buffered) using as eluent
dichloromethane/methanol 95:5 afforded 950 mg of the title compound as a white solid.
M.p. 210-212°C dec. R¢= 0.19 (Merck silica gel 60F 254, Hexane/ EtOAC 4:6)

'HNMR (DMSO-ds) 6: 1.73 (6H, s, 6Ad.); 2.04 (3H, s, 3Ad.); 2.13 (6H, s, BAd.); 6.46 (1H,

d, -CH=, J = 16.00 Hz); 6.86 (1H, d, 1Ar, J = 8.19 Hz); 7.29-7.40 (2H, m, 2Ar); 7.47 (1H, d,



Synthesis diagram 3 // COON & --- CONHOH | HO /HO /212 mg (0.53
mm 1;(3 i damantly)-4-hydroxyphenyl]-naphtalene-2- H
acrdO&é)re? d%ss‘%?\%d under nitrogen in 8 ml of DMF, then 79 m%%(t@%gg(, 062739
mmol) of hydroxybenzotriazole hydrate1 nd 132 mg (0.67 mmol) of
1-(3-dimethylaminopropyl)-3- ethyl-carbodiimide hydrochloride were

e g aplien s ERISNCAA e e SRILIBN 1 o -On)

temperature for 2'hours. A ter addition Of hydroxylamine

{054 M, #HconNRbHpllowed by 0.36 ml (2.65 mmol) of TEA, the
mixture was stirred at room temperature overnight. DMF was removed

Exateplectiuced pressure and the residue was washed with water to obtain
150 mg of a crude product Purrfrcatron by flash chromatography on

water 85 15 as eIuent afforded 80 mg (41%) of the trtle compound as a
K2H2)_219C dec. WO 2007/000383 PCT/EP2006/062799

13 'H MR DMSO d6),5: 1.76 (61H, s, 6Ad.); 2.05 s, 3A

(6H, o AL, PR v Bigsgegardfier S s, PRgreg . reporeo as

biblid -88 (211 m, 2Ar); 8.02 (2H, dd, 2Ar, J = 2.23, 8.93 Hz); 8.33 (1 H,

s, IAr); 9.57 (1H, brs, -CONHOH); 11.35 (1 H, bra, -CONHOH). Example

4 Preparation of Synthesis diagram 3

3-14-(8-Adamantan-1-yl-2,3-dihydro-benzo[1,4ldioxin-6-vl)-phenvll-N-

hvdroxy acrylamrde (ST3081) The title compound was prepared according

] ] CONHOH
HO I

212 mg (0.53 mmol) of 6-[3-1-(adamantly)—4-hydroxyphenyl]-naphtalene-z—

carboxylic acid were dissolved under nifrogen in 8 ml of DMF, then 79 mg (0.58 mmol) of
hydroxybenzotriazole hydrate and 132 mg (0.67 mmol) of 1-(3-dimethylaminopropyl)-3-
ethyl-carbodiimide hydrochloride were added and the solution thus obtained was kept
under stirring at room temperature for 2 hours. After addition of hydroxylamine
hydrochloride (184 mg , 2.65 mmol), foliowed by 0.36 mi (2.65 mmol) of TEA, the mixture
was slirred at room temperature overnight. DMF was removed under reduced pressure
and the residue was washed with water to obtain 150 mg of a crude product. Purification
by flash chromatography on reverse phase silica gel (LiChroprep RP-18, MERCK) using
methanol: water 85: 15 as eluent afforded 80 mg (41%) of the title compound as a white
solid.

M.p. 217-219°C dec.



follows. Synthesis diagram 4 COOH CON H-OH O 60 mg (0.144mmol) of
3-[4-(F5Jiadamantyl)-2,3-dihydro-benzo [1,4]dioxin-6yl)- pherp@f]l/-ﬁ;‘zr&@&%ﬁmw
acid, 55 mg (0.144 mmol) of N-[(dimethylamino) -1H-1,2,3-triazolo-[4,5-
b]pyridin-1-y|-mety|ene]N-methylmethaq minium-hexafluorophos-phate
N-oxide (HATU) and 501AL (0.288 mmol) of DIPEA were dissolved under
‘WNW@M&%%:Q% (815 'BRHINNS B IG S VARSI S I8 (g ); 6.90 (1H,
(pre-activation time), then hydroxylamine hydrochloride (40 mg, 0.576
dNme|) a8, ealepyl. 7T4e TEACHI) WASAFY TETY St BBZH [RMPAFIBIER (2H, dd, 2Ar, J =
overnight. After evaporation of the solvent the residue was ice-cooled,
2283199t v 8t88 &Htd, stifdg; fBST (11 baorCRNH@HYUre 35 e asa/thIPNHOH).
suspension was filtered WO 2007/000383 PCP/EP2006/062799 14 and

was washed with water and diethyl ether to afford 40.5 mg
8 white salid. M.p. 211-213C dec, if: O.t()eck silica,el

ad 1100

)

e

4 (3H, S, 3A ;§ Oégy s, 6Ad.); 4.27 (4H, s, CH2-0-); 6.47 (1H, d,
“CH=, J=10. { ; (1H, s, 1Ar); 7.03 (1H, s, IAr); 7.47 (1 H, d,
-CH=d & 6.0 ' 5 : - 04 : :

10.75 e H e EORIOR: B & Sarated e b Heportod as
fedw@ -Adamantan-I-yl-2-chloro-4'-hydroxv-biphen |--4 yl)-N-hydroxy

acrylamide (ST3088) The title compound was prepared according to the
synthesis diagram 5 reported as follows.

Synthesis diagram 4

2O

60 mg (0.144mmol) of 3-[4-(8-(1-adamantyl)-2,3-dihydro-benzo [1,4]dioxin-6yl)-
phenyl[]-acrylic acid, 55 mg (0.144 mmol) of N-[(dimethylamino) -1H-1,2,3-triazolo~[4,5-
b]pyridin-1-yl-metylene]N-methylmethanaminium-hexafluorophos-phate N-oxide (HATU)
and 50pL (0.288 mmol) of DIPEA were dissolved under nitrogen in 1 mL of DMF. The
resulting mixture was stfirred for 2 min. (pre-activation time), then hydroxyiamine
hydrochloride (40 mg, 0.576 mmol) was added. The reaction was stirred at room
temperature overnight. After evaporation of the solvent the residue was ice-cooled, added

with water and stirred for 1h at room temperature. The resulting suspension was filtered



Synthesis diagram 5 COO" CONH-0H HO C HO CI 5 mg (0.134mmol) of
E-3-[Rolbslamantyl)-2-chloro-4'-hydroxybiphenyl-4-yl]- acrylic,gqigpy2dsMS 799
(0.134 mmol) of N-[(dimethylamino)-1H-1,2,3-triazolo-[4,5-b]pyridin-1-
yl-metylene]N-methylmethanaminiu m afluorophosp hate N-oxide

(HATU) and 47L (0.288 mmol) of DIPEA were dissolved under nitrogen in
anB ikt ME whE G ESREH RN MBHRH SN AR FHI8théP i G .%'ﬁ?'m?of a white
time). Hydroxylamine hydrochloride (37 mg, 0.536 mmol) was added and
dbikdreaction was stirred for additional 90 min. After evaporation of the

solvent the residue was ice-cooled, added with water and stirred for 1 h

WD 21012 17300 988 3RPE TIE Ride OB/ 0ica 98! 88F at r SbhCigvipetaiig) The

1resultin suiﬂfnsion was filtered and the filtrate was washed with water
M"tﬁe&m &) F e’ @i ialASkifelfdy Hasn3stdmatd dBihisy BMd.); 4.27 (4H,

S D L o e SO, A0 b ARDOBE Mk A0 747
HER SEAE0T250 G AEIAMEO UG AP OO SR80 75 1

s, 6Ad.): 2.02 (3H, s, 3Ad.): 2.09 (6H, &, 6Ad.)’

56,00 bIDIcHB4 (1 H, d, 1Ar, J = 8.19 Hz); 7.13 (1 H, d, IAr, J = 8.93 Hz);
7.16 (1H, s, IAr); 7.36-7.51 (2H, m, 2Ar); 7.56 (1H, d, 1Ar, J = 8.19 Hz);
Exd@thgEs s ,IAr); 9.10 (1 H, brs, -CONHOH); 9.58 (1 H, s, -OH); 10.77 (1
H, brs,t-CONHOH). I%xample 6 Preparation of

grati 13+(B iz i

as

The title compound was prepared according to the synthesis diagram 5 reported as
follows.

Synthesis diagram 5

COOH CONH-OH
F— .
O c O ci
HO HO

5 mg (0.134mmol) of E-3-[3’-(1-adamantyl)-2-chioro-4’-hydroxybiphenyl-4-yl}-
acrylic acid, 51 mg (0.134 mmol) of N-[(dimethylamino)-1H-1,2,3-triazolo-[4,5-b]pyridin-1-
yl-metylene]N-methylmethanaminiumhexafiuorophosphate N-oxide (HATU) and 47uL
(0.288 mmol) of DIPEA were dissolved under nitrogen in 1 mL of DMF. The resulting
mixture was stirred for 2 min. (pre-activation time). Hydroxylamine hydrochloride (37 mg,
0.536 mmol) was added and the reaction was stirred for additional 90 min. After

evaporation of the solvent the residue was ice-cooled, added with water and stirred for 1h



follows. Synthesis diagram 6 COOH CONH-OH Me0 Me0 450 mg (1.159
mmo&&&ﬁ-;-[]?}'-s(l-adamantyl)-2-chIoro-4'-methoxybiphenyl-4.i,¥Jﬂ}-Eq,§5Xy8
acid, 538,2'mg (1.392 mmol) of FEPENRO6279
N-[(dimethylamino)-lH-l,2,3-triazo|o-[4%b]pyridin-
1-yl-mehtylene]N-methylmethana mini umhexafluoro pho-sphate N-oxide

AHAEH)@%?‘}Q&"& @h@%@gmz; @L@;&E#ﬁbwwgsdﬁﬁé%}éegnw{ﬂg rffﬂi%%g%s washed

in 13.5 mL of DMF. The resulting mixture was stirred for 30 min.
«mrevméwaii@@iﬁmﬂ)eﬂ\esotﬁg)&&ﬂ&m@wﬁmaunSM&@@QUH%% on silica gel
PCT/EP2006/062799 16 hydrochloride (161.19 mg, 2.320 mmol) an(il
(Phiesp a0l Hufi2rad) nuinglpsnefibninidichiDivthetivens/addieshand theto edthion 5 mg of
was stirred for additional 2.2h. Work-up: The reaction mixture was then
awiResplidith acqueous HCI (pH 3-4); the resulting suspension was
filtered and t%recipitate was washed with acqueous HCI §DH 3-4) and

i

W 2reto9; B GHRT L dYREcHiRifE AR Frsa Bt BH! ¥8:Bom temp.

St e . .
R I SR ST S 051 (am
&-20HMarek gitiga-a¢l S8l ¢hd, & HACIIMSQH D040} LINMR APYISQH),). 7 16
g: 1.73 (6H, s, 6Ad.): 2.04 (3H, &, 3Ad.); 2.08 (6H, s, 6Ad.); 6.46'(1H, d,

(s, 9am) 16 36LAH) (TH) Pn( At d7 BT AHE R DX Hizy:, 8/ BBHERG . @H1M) s ,1Ar); 9.10
Ar); 9.10 (1 H, brs, -CONHOH); 9.60 (1 H, s, -OH); 10.78 (1 H, brs,
(COBE CEONESIN .88 2148 $MOH]); 407 426 13 80s1-+CNHEXd)ple 7

Example 6

Preparation of E-3-(3'-Adamanian-1-yl-4'-methoxy-biphenyl-4-y-N-hydroxy-acrviamide

(ST3056)
The title compound was prepared according to the synthesis diagram 6 reported as
follows.

Synthesis diagram 6

o " @
LI — L

450 mg (1.159 mmol) of E-3-[3’-(1-adamantyl)-2-chloro-4’-methoxybiphenyl-4-y(}-
acrylic acid, 529,2 mg (1.392 mmol) of N-[(dimethylamino)-1H-1,2,3-triazolo-[4,5-b]pyridin-
1-yl-mehtylene]N-methylmethanaminiumhexafiuoropho-sphate N-oxide (HATU) and 404
pbk (2.32 mmol) of DIPEA were dissolved under nitrogen in 13.5 mL of DMF. The resulting

mixture was stirred for 30 min. (pre-activation time). A solution of hydroxylamine



Preparation of E-3-(4'-HVdroxy-biphenyl-4-yl)-N-hydroxy-propiolamide

The tifle GRS d was prepared following synthesis diagram_7 >

as fo}%ov&s. (Syn%ﬁesis diagram 7 COOH CONH-OH HO 40 ma%ﬁ]‘??ﬁﬁgmw
mmol) of (4'-hydroxybiphenyl-4-yl)-propynoic acid-were dissolved under
nitrogen in 13 | of DMF, then 1.2 mL of CH2CI2 were added and the

r}%kﬂ&ﬁbﬁ%ﬁ%@ PR DB RGTERE %@@&@%ﬁ@g 21526%9#?8%)'%9% mL of DMF,

ter slow addition of 33 gL (0.38 mmol) of o foride the solution was
e buastensditHe Gediclbn (w4 OMRiEd AdsaddiipnAfang.(0.68 mmol) of
hydroxylamine hydrochloride and 148 pL (1.06 mmol) of TEA in 0.7 mL of
THE/MROkeup:\a® deapthed aixiOfe, wasrilibe acixificd wills stiqued s BCIfyH 3-4); the
1.5h. After addition of CH2CI2 the organic layer was washed with HCI
reRuUlingsuaRensian $er fifkred angridenmsiniatal weyashegovitiy aequecus HCl (pH
ellow solid. Purification by flash chromatography on reverse phase
%(ﬂ@ﬁf’o}ﬂ?é‘ffﬁb‘!‘?é, iR RESRP UG B S R T ALPIMRG R 58P g room temp. and
ff%d%%rls%rrrriw 3\!/3‘;@0&1 he title compound as a white solid. Rf= 0.3
%ﬁer& Silica gal OF 284" CH2CI2:/MeOH 90:10 ) IHNMR (DMSO-d6)S:

6.85 (Eittafort Of rdsuifimsi<edskRi @H’ﬂa%%%ﬁrﬁa%%tﬁr@; daf2350 mg of white
7.85(4H, m, 4Ar); 9.75 (1 H, brs, -CONHOH); 10.50 (1 H, brs,"-CONHOH).

donanuie B yisepasgion of
E-3[4'-hydroxymethylbiphenyl-4-yil-N-hydroxy-acrylamide (ST 3258) The

it Béh(dart sitica el fiffed: fSHdalintyie s DYiagram 8 reported as

follows. Synthesis diagram 8 COON CONH-OH

HNMR (DMSO-ds) 6: 1.73 (6H, s, 6Ad.); 2.04 (3H, s, 3Ad.); 2.08 (6H, s, 6Ad.); 6.46 (1H,
d, -CH=, J = 16.11 Hz); 7.05 (1H, d, 1Ar, J = 9.07 Hz); 7.35-7.80 (6H, m, Ar); 9.10 (1H, brs,
-CONHOH); 9.60 (1H, s, -OH); 10.78 (1H, brs, -CONHOH).

ES-MS: 402.48 [M-H] and 426.38 [M-Na]".

Exampie 7

Preparation of E-3-(4'-Hydroxy-biphenyl-4-vl)}-N-hvdroxy-propiolamide

The title compound was prepared following synthesis diagram 7 reported as follows.

Synthesis diagram 7

COOH
CONH-OH
=

J gl

40 mg (0.17 mmol) of (4’-hydroxybiphenyl-4-yl}-propynoic acid_were dissolved

under nitrogen in 13 ul of DMF, then 1.2 mL of CH,Cl, were added and the solution was



HOCH z HCCH2 70 mg (0.28 mmol) of E-4-hydroxymethylphenylcinnamic
acid wgre fissqlyed under nitrogen in 3 ml of DMF, then 107 m@%ﬁﬁ/ow”
mmol) of HATU and 97pL (0.56 mmol) of DIPEA were added and the
solution thus obtained was kept under sj ring at room temperature for 5
min. After addition of hydroxylamine hydrochloride (22 mg, 0.31 mmol),

BSR4 64200RRS: Blow/ AGRRIPICH2 (Pl I S UEa KA RIKEE AR solution was

room temperature for 3h. DMF was removed under reduced pressure and
Kbst restdvestivasgashes! withoraier 40 soniabh afteridt{ated ndBom@Ohddroxylamine
white solid. M.p. 220-223C dec. Rf = 0.6 (Merck silica gel 60F2yf,
lGH2c Rrikteaid 9881 0L) (1f0SNIVIRI|FTBEA-(16) G- whi5S bf(ZHEHAC612-was=dropped at
5.58 Hz); 5.20 (1 H, t, -OH, J = 5.58 Hz); 6.47 (1 H, d, -CH=, J = 16.00
%), theptiteHmigtupewas-stimed -5 07Cafpr 1 -bh.d Alter addition @DBHefly, the organic
e BT HCS 2o e ya-S0n erbd 5 evaporaisd to obtain 30 mg
&é’:;}é'a%lg%rl%#-hvdrovaiohenvl-4-v|I-N-hydroxy-acrylamide (ST 3192)

he tltﬁe compound was prepared following synthesis diagram 9 reported
as follayodR 35S SRR RN \ S QUHRARRD RP-1e,
mg (0.75 mmol) of E-3-chloro-4-hydroxyphenylcinnamic acid were
MBERCIKEdsimslas riliegewaterfripthdrel BV Biftread285 mg (63 ommmbief compound
HATU and 97 pL (0.56 mmol) of DIPEA were added and the solution thus
ashralrinild sadid kept under stirring at room temperature for 2 min. After

addition of hydroxylamine hydrochloride (261 m%ﬂ, 3.75 mmol), the mixture
Whis QtrrdeErk stiRe Qahfidemu fetdriz/Me@¥ BRiFOWas removed under

TR RIS U285 (21, d, 2Ar, J = 8.93 Hz); 7.50 (2H, d, 2Ar, J = 8.93 Hz); 7.65-
7.85(4H, m, 4Ar); 9.75 (1H, brs, -CONHOH); 10.50 (1H, brs, -CONHOH).

Example 8

Preparation of E-3-[4’-hydroxymethylbiphenyl-4-yi]-N-hydroxy-acrylamide (ST 3258)

The title compound was prepared following synthesis diagram 8 reported as follows.

Synthesis diagram 8

COOH CONH-OH

® — I
HOCH; HOCH;

70 mg (0.28 mmol) of E-4-hydroxymethylphenylcinnamic acid were dissolved under

nitrogen in 3 ml of DMF, then 107 mg (0.28 mmol) of HATU and 97uL (0.56 mmol) of
DIPEA were added and the solution thus obtained was kept under stirring at room

temperature for 5 min. After addition of hydroxylamine hydrochloride (22 mg , 0.31 mmol),



the residue was washed with water to obtain, after filtration, 140 mg of a
crude, Bradugh,ssurification by flash chromatography on rever Blﬁﬁz%ﬁﬁmﬁms)
((LiChroprep RP-18, MERCK) using as eluent waterlmethanol 1:1 and
cristallization from diethyl ether aﬁordeggl mg of the title compound as a
white solid. M.p. 172-175C. Rf = 0.16 (RP18 MERCK, H20/MeOH 1:1).

tWéQT%QQ%I m?’éﬁrgc? TJF:%%QPQS’]‘B@%?&& 90 r) @Ill\l WI-D M§soregﬁ2)§e<§3 ﬁ%er reduced

-CH=, J = 15.63 Hz); 7.05 (1H, d, 1Ar, J = 8.93 Hz); 7.40-7.
d?ddsuﬁﬂe Zﬁd)th@ %’sﬂlé*wbéﬁua@l@ﬁl W@Waﬂe@ @(bblérh, Bfﬁér‘@t@%‘ﬂlm)mg of a white
Example 10 Preparation of
$i8- M(ad 22ARY)CA daetiRy/ pldhy (Meaph titdangeR 6oxZi@BIMEOH 90:10 ).
hydroxyamlde (ST3259) The title compound was prepared according to
SYNMR SRMBSy A 1D 58 f3inted) aHeolibT S SyrmeB R0 Ot 4 = 5.58 Hz); 6.47
COOMe OMe /& c)JJJcIJCONHOH Meth

@HaShaaryr %mghwmaw&a@ EBEHER DA bIfudt=, J = 16.00
A R A R g, SN o 75 B b e

gt §0 min at r.t. Taking up with 80 ml of cold Water, repeated

extraction with CH2CI2, then with EtOAc, drying and evaporating the

foingeaogaiic pasesiornd Symoretusiepiv (Filinagelrdexenekniad sy 1 92)

gave 300 mg of methyl 6-(3-adamantyl-4-methoxyphenyl)naphtoate. This

compdbedit@ssnmpgynttgas wserardd doitowing syoiingsis diagesdt-Pireptei©iHas follows.

and the mixture was refluxed 8 h. Evaporation, taking up with water,

addition of HCI and filtration ga@@ﬂﬁﬂﬁ@"ﬁﬂ@mﬁ

adamantyl-4-methoxyphenyl)naphtoic acid, mp >300C. This compound

(100 mg, 0.24 mmaql) w idigg@,llved under nitrogen in 2.4 ml of
~

HO HO

206 mg
(0.75 mmol) of E-3-chloro-4-hydroxyphenyicinnamic acid were dissolved under nitrogen in
7.5 mi of DMF, then 285 mg (0.75 mmol) of HATU and 97 uL (0.56 mmol) of DIPEA were
added and the solution thus obtained was kept under stirring at room temperature for 2
min. After addition of hydroxylamine hydrochioride (261 mg , 3.75 mmol), the mixture was
stirred at room temperature for 2 days. DMF was removed under reduced pressure and
the residue was washed with water to obtain, after filtration, 140 mg of a crude product.
Purification by flash chromatography on reverse phase ((LiChroprep RP-18, MERCK)
using as eluent water/methanol 1:1 and cristallization from diethyl ether afforded 21 mg of
the title compound as a white solid. M.p. 172-175°C. Ry - 0.16 (RP18 MERCK,

H,0/MeOH 1:1).



DMF, then 92 mg (0.24 mmol) of HATU and 0.2 ml (1.21 mmol) of DIPEA
wereagdgd apskiVO 2007/000383 PCT/EP2006/062799 20 thesalufien s
thus obtained was kept under stirring at room temperature for 2 min. After
addition of hydroxylamine hydrochlorlde,] 4 mg, 1.21 mmol), the mixture

was stirred 2 h at r.t.. DMF was removed under reduced pressure and the
TARIGIRE( mewe%hecb%gwter -fHebigin, ey HyRHoRs 144 MY ﬁ:trcwdes 93 Hz);
product, that was purified by flash chromatography (silicagel, McOH/H20

BEOLB) A{PHZAR CAH NOSR1 HDHAS CCONHDH);0(50 @GH, HeABONHOBI(S,

3H, Adam), 2.14 (s, 6H, Adam), 3.86 (s, 3H, OCH3), 7.12 (d, 1H, 1Ar, J =
@Q@}M—é&(d 1 H, IAr, J 1.86), 7.65 (dd, IN, 1Ar, J = 1.86, 8.93), 7.83 (dd,

1 H, 1Ar, J =8.56, 1.86), 7.88 (dd, IN IAr J = 8.56, 1.86), 8.00-8.10 (m,

'.Q.J_ prg_of &- - ..I-ﬂiv“ NOXVA /e h'[ alang-2-garbexyli

Eégmgle 1% P;é |on of
=5= Tﬁ% I-4-yll-N-hydroxy-acrylamide (ST3483) The title

COmPIHE MBI BRRN YA BHLLIC MRS S SAABLL HSRARE PRopored as

follows. Synthe5|s lagram 1

iy e of 61 mg (0.22 mmol) of 3-(4-chlorobiphenylyl)acrylic acid and 26
mg (0.22 mmol) of O-tetrahydropyranylhydroxylamine in 3 ml of THE
were added 0.45 ml (0.46 mn8yhtiditliuhadwxadionethylsilazane, the
mixture was stirred 10 min under nitrogen, then the reaction was
quenched with NH4CI solution. Once at room temperature, the mixture

Methyl 6-(3-adamantyl-4-hydroxyphenyl)naphtoate (506 mg, 1.23 mmol) was added
to an ice~cooled suspension of NaH (80 mg, 60%) in dry DMF, the mixture stirred 1 h at
0°C, then added with 245 mg (1.7 mmol) of CHal, and left 90 min at r.t. Taking up with 80
mi of cold water, repeated extraction with CH,Cl,, then with EtOAc, drying and evaporating
the joined organic phases, and chromatography (silicagel, hexane/EtOAc 9/1) gave 300
mg of methyl 6-(3-adamantyl-4-methoxyphenyl)naphtoate. This compound (235 mg) was
suspended in a 1M solution of NaOH in MeOH and the mixture was refluxed 8 h.
Evaporation, taking up with water, addition of HCI and filtration gave 227 mg of 6-(3-
adamantyl-4-methoxyphenyl)naphtoic acid, mp >300°C.

This compound (100 mg, 0.24 mmol) was dissolved under nitrogen in 2.4 ml of

DMF, then 92 mg (0.24 mmol) of HATU and 0.2 ml (1.21 mmol) of DIPEA were added and



tetrahydropyranyloxyamide of 3-(4-chlorobiphenylyl)acrylic acid. This
COMRAY R4, CVO 2007/0011383 PCT/EP2006/062799 %ﬁ
mmol) was dissolved in 3 ml of MeOH, added with 12 mg (0.06 r/nmo ?"6"1‘27”
p- toluenesulfonic acid monohydrate, ang the mixture was stirred 2 days

at room temp. Filtration and washing with MeOH gave the hydroxyamide

AL SbtrrsHoRQ R AMND A6 e A5 4B Rs A 20250 R tarTeralirs MEELKin. After

silicagel, CH2CI2/MeOH 95/5), 1H NMR (DMSO-de)S: 6.50 (s, 1H, -CH=
abiditiéh & hjaroXytirifie Hydréehioride(46 09 HER17na%oil, 7hdMhidite 849 stired 2 h
9.10(s, 1 H), 10.50 (s, 1 H). Example 12 Preparation of
H13:-[Divttetrasaemipreehyhdey Hellabgd rorysacydamitie (SidEOBAswastitd with water
compound was prepared according to synthesis diagram 12 reported as
plisisinsyligesfitatioiani 1h me o Cgie ~codusD-BONE® HURfied oby flash
~ Me0 200 mg (0.83 mmol) of met?‘lgg;-bromocinnamate were dissolved in

Yy RAHAEHRP R0 ISR L 25 Bl SrPdP PR COMRiiBe: 1.76 (5,
o S A SR SR SR KT . 1

Jvagiipg Wik wakel, ipenvath g5ine s tradionand fash 1?&&0@?99&99@9'@1 1H, 1Ar,
(Merck S|I|cagef) with Hexane/EtOAc mixtures from 9515 to 812’ gave 112

Jng beatsg),37(damedhaxy/biphenydyd)aeryias), mpols 5el(A7HA SEkEiem (s, 1H,
of the above compound (110 mg, 0.41 mmol) and of 2-tetrahydropyranyl-
hhyardxsartind A48 4§, (6.4Hmmic3pits 61). THE was cooled at -78C,

added with 0.81 ml of sodium hexamethyldisilazane, stirred 2 hrs, then

heated at -20C, cooled again at -

Example 11

Preparation of E-3-[4'-chlorobiphenyl-4-yl]-N-hydroxy-acrylamide (ST3483)

The title compound was prepared according to synthesis diagram 11 reported as
follows.

Synthesis diagram 11

COOH
E
O - CONHOH
®
: &
cl

To a mixture of 61 mg (0.22 mmol) of 3-(4-chlorobiphenylyl)acrylic acid and 26 mg
(0.22 mmol) of O-tetrahydropyranylhydroxylamine in 3 mi of THF were added 0.45 ml
(0.46 mmol) of lithium hexadimethylsilazane, the mixture was stirred 10 min under
nitrogen, then the reaction was quenched with NH,CI solution. Once at room temperature,
the mixture was extracted with EtOAc, and the exiract evaporated to give 79 mg of 2-

tetrahydropyranyloxyamide of 3-(4-chlorobiphenylyl)acrylic acid. This compound (79 mg,



78C, quenched with NH4CI, extracted with AcOEt, the extrac evaporated
to gi f 2-tetrahydropyranyloxyamide of
3-(4-ﬁ§?§§7®}§fg%enylyl)acrylic acid, as a yellow solid. WO 205?%%]8%%)62799
PCT/EP2006/062799 22 A solution of tE,F above compound (145 mg,
0.41 mmol) in 5 ml of McOH was treated with 23 mg (0.12 mmol) of
mapluanesuliaidiesityestiired 24! I6fareOn) teipd iltered ang \(@868dnmol) of p-
with MeOH, to give 50 mg of 3-(4-methoxybiphenylyl)acrylic acid
RGO 2R MRREYAS; ﬁf‘%.ﬁ“%c’ﬂ‘%@rﬁ/lwéﬁ)ﬁ“%%)? ‘(AR room temp.
KR iA-860: whaSRinP with! MeR) g Své AHE W drbxfeltide) of 3L dRIBMoBisRMHyacrylic
2H, 2Ar, J = 8.9 Hz), 7.48 gj 1H, CH=,J=15.6 Hz), 7.56-7.73 (m, 6H, )
i), 9rs2)-205C1 (6 (9.8 1)L-E xaMpiek 15licagphr&iitslefMeOH 95/5), 'H NMR
(%ﬁé@)':&ééé‘ﬁ@.édRQ?H‘M‘,“‘-IYH-—'-'}'J*‘%/‘#W'ﬁ?ﬁ’b@%g& (R 3894L The 4leyo Hz), 7.50-
compound was prepared according to synthesis diagram 13 reported as
folfo(s. 81ihesks eyt 18.50GOTH CONHO CONHOH O NC NC O

2{9 mg 1(é%.4 mmol) of methyl 4-bromocinnamate were dissolved in 7 ml of
%y%uvne, added with 116 mg (0.1 mmol) of Pd(PPh3)4, a solution of
n(ijc acid in F ml, of 6.8
. A .‘ ESES : | k4 OX-aCrvIa o Ing
with I | ine, filtrati C . I
N R e R L T s
Btiiwsyanobiphenylyl)acrylate, mp. 150-152C. A solution of the above

compound (270 mg, 1.02 mmol) and of 2-tetrahydropyranyl-
Synthesis diagram 12

X COOCH, ;
O ' o
M O
e0 MeO

mg (0.83 mmol) of methyl 4-bromocinnamate were dissolved in dry toluene, added with

LU

200

29 mg (0.025 mmol) of Pd(PPhs)s, a solution of 152 mg (0.91 mmol) of 4-
methoxybenzeneboronic acid in 0.5 ml of EtOH, 1.66 ml of 2M Na,CO; in water, and
refluxed 2 h. Addition of EtOAc, washing with water, then with brine, filtration and flash
chromatography (Merck silicagel) with Hexane/EtOAc mixtures from 95/5 to 8/2 gave 112

mg of methyl 3-(4-methoxybiphenylyl)acrylate, mp. 175-177°C.

A solution of the above compound (110 mg, 0.41 mmol) and of 2-tetrahydropyranyl-
O-hydroxylamine (48 mg, 0.41 mmol) in 6 ml THF was cooled at —78°C, added with 0.81
ml of sodium hexamethyldisilazane, stirred 2 hrs, then heated at —20°C, cooled again at —
78°C, quenched with NH4Cl, extracted with ACOEt, the extrac evaporated to give 145 mg
of 2-tetrahydropyranyloxyamide of 3-(4-methoxybiphenylyl)acrylic acid, as a yellow solid.



0-hydroxylamine (117 mg, 1.02 mmol) in 14 ml THE was cooled at-78C,

added with-1Q4;;m! of sodium hexamethyidisilazane, stirred 2 ER 06

heated at -E%C,sgooled again at - 78C, quenched with NH4CI,lleygg.:?rEaI’Ic?tﬁl(eﬁ1 062759
with AcOEt, the extract evaporated and,chromatographed (Merck

silicagel) with Hexane/EtOAc 6/4 to give 189 mg of 2 WO 2007/000383
PCT/BEP2A063062 788 2Boteirabyigoandrandommroide aimol) in 5 ml of MeOH was
3-(4-c anobépheny\laél)acrylic acid, as a white solid, mp. 211- 213C. A

CBARDAER tRe AR LoPRlhe (PP HRgeBtR timRsirsHTTRE of M @y room temp,
ftafedraated gl BAng r@éﬁ,mmgl)/@famrtﬁlgeéﬁ@L{HQﬂ&ir%&%@HéF%%h,m acid

at room temp, filtered and washed with MeOH, to give 96 mg o

hy oxyamistsipREny 9P A iRe adtél OF) rbiefeatMe©Hing/5a 2 1 MR RPHISO-de): 3.80
Cdﬁ/,llgbe /S H.NMR (D ; ( |, -CHz .ol 515

ﬁc’zljd’,ﬁfm (d, @1'&:%2??3 = 15’.:Ja th;%%%@()é_’g SSA% '2%:12@"8‘?2 ﬁz%]H%Z)égﬁs (d. 11,

@r=2H 2156 312)87256:),7 368 H(IBADHD.BARG, IH)5 18,76 s, Mhi), 10.80 (s,

I:__l)(l{:‘lr,nqu)I.?,REFERENCE EXAMPLES In this section we report the

1s-of some compounds, which have been synthesized and tested

. : Zﬁgo#ggﬁes

il ” .'. APLIE)N slasee
Referefcerapiata i SRR 3G AY ing t hesis,_di 1
N RSt e ERSfE accoring to synfcs’s agepp, [ geporied ae
fempwound was prepared following synthesis diagram 1R reported as

follows. Synthesis diagram 1 R COON CONH-OH ---- HO "'O HO

Synthesis diagram 13

. COOCH, !
O E\/CONHO'—Q ~u_-CONHOH
® ]
NC O
NC

(3.4 mmol) of methyl 4-bromocinnamate were dissolved in 7 ml of dry toluene, added with

820 mg

116 mg (0.1 mmol) of Pd(PPh;)s, a soluton of 374 mg (1.1 mmol) of 4-
cyancbenzeneboronic acid in 2 ml of MeOH, 6.8 mi of 2M Na,CQ3; in water, and refluxed 9
h. Addition of EtOAc, washing with water, then with brine, filtration and flash
chromatography (Merck silicagel) with Hexane/EtOAc mixtures 9/1 gave 273 mg of methyl
3-(4-cyanobiphenylylacrylate, mp. 150-152°C.

A solution of the above compound (270 mg, 1.02 mmol) and of 2-tetrahydropyranyl-
O-hydroxylamine (117 mg, 1.02 mmol) in 14 ml THF was cooled at —78°C, added with 1.07
mi of sodium hexamethyldisilazane, stirred 2 hrs, then heated at —20°C, cooled again at —
78°C, quenched with NH4CI, extracted with AcOEt, the exiract evaporated and
chromatographed (Merck silicagel) with Hexane/EtOAc 6/4 to give 189 mg of 2-



368 mg (1.5 mmol) of 3-(4'-hydroxybiphenyl-4-yi)-propionic acid were
diss Jnhitrogen in 15 ml of DMF, then 568 mg (1.5
HBT%JMzn(? ylﬂ gggml (7.5 mmol) of DIPEA were added and ther%o uti 09;{06/0(2799
thus obtained was kept under stirring at goom temperature for 10 min.
After addition of hydroxylamine hydroch‘?orlde (521 mg, 7.5 WO
{208 RYACSEBNEXErRAE Q6 HERIRhSdip Remdy) ) b9 1t idldcawaswhits 8d IR, mp. 211-
room temperature for 3.5 h. DMF was removed under reduced pressure,
18 &sidue added with water and stirred at OC for 15 min. to obtain, after
filtratiansSiaflom @O Veloes elichf3ake) . (M- Oo1BR ekl =iP-8 MeICKIeOH was
silica gel 60F2yf, CH2CI2:/MeOH 95:5 ) 1HNMR (DMSO-d6)S: 2.27 (2H,
igeateppvitty 307199 (R:1 628D P! P-tetperesytionigagig,) stgrgd @szh catogpm temp,

93 Hz ( d Hd 758
ﬂteﬁédbrésﬂc}'g@%% gﬁ;ﬁé i ﬁt))rgl\%cl_g?\l @%?1%?4%%@' y& %SW“C acid
iRydfexyacidExamRe 227 8paritida (3H.Cl./MeOH 95/5), 'H NMR: (DMSO dg): 6.54 (d,

3-(hiphe I--I--y y rm|e itle C un

ﬁ-leis %r'gpa‘{gd % l)fo?xlfv r’lg g&@éﬁ%ﬁgrgm §I§ rer Ortggegé 5""?,\,%]'?9 92 Hz), 7.82
Byatheis, diagrarmi2R7 GBONN, GHIADHRTD(s1d OB MmeD @f 1H, OH).
E 4- phenylcmnamlc acid were dissolved under nitrogen in 9 ml of DMF,

RN i H NG Hh [) of HATU and 308L (1.78 mmol) of DIPEA were
added and the solution thus obtained was kept under stirring at room

tempefailit FEFMIYE ARRR b AfBHEITSiRIUxFPRT fOmparBdsiontichehave been

S rgnlfhesze a 8qéttc]eedqg?( E:%rr% ng"ia ive tlr[xergo%teg %n?m:[ én er%turet forﬁg%e DI}'ﬁy and the
as remove er reduced pressure and the residue was was

ammgégbaﬂﬂe%%wr@amao&?& B ORI SOHEMYYS R0 7/000383
PCT/CP2006/062799

Reference Example 1

Preparation of N-hydroxy-3-(4'-hydroxybiphenyl-4-yi)-propionamide (ST 3208)

The title compound was prepared following synthesis diagram 1R reported as

foliows.

Synthesis diagram 1R

COOH CONH-OH

C —
HO HO

368 mg (1.5 mmol) of 3-(4’-hydroxybiphenyl-4-yl)-propionic acid were dissolved
under nitrogen in 15 ml of DMF, then 568 mg (1.5 mmol) of HBTU and 1.23 mi (7.5
mmol) of DIPEA were added and the solution thus obtained was kept under stirring at

room temperature for 10 min. After addition of hydroxylamine hydrochioride (521 mg , 7.5



25 M.P.>168-170C. Rf = 0.6 (Merck silica gel 60F254, CH2CI2:/MeOH
90:1Q)HNNIR6PMSO-d5) 6 6.48 (1H, d, -CH=, J = 16.00 HZ) & 3Psded 2790
(10H, m, 9Ar+-CH=); 9.05 (1H, brs, -CONHOH). 10.50 (1 H, brs,
-CONHOH). Reference Example 3 Prepgration of
E-3-f4'-hvdroxybiphenyl-3-VII-N-hydroxvacrvlamide (ST3284) The title

RABIRO W HirBer R rash Rl awing pvisinsiaidia 9/ B SR renpttRdfRmoved under
follows. Synthesis diagram 3R CONHOH COOHHHHO// HO 70 mg

i 2 chped)s ofc- 1Be( 4ésigdscagdipheitty m3righ -aref\dirredidtvoe e fdissB el to obtain,
under nitrogen in 3 ml of DMF, then 109 mg (0.29 mmol) of HBTU and
aftyo filtgetien, AbdonoeDAIPHteveld 2R16d M pC 8280 = 0.1 (Merck silica gel
hydroxylamine hydrochloride (20 mg, 0.29 mmol) was added and the

Fegar& Haldzdei e Yior 10 min., then at room temperature for 4h.

N T AT e s P2 e B Peaton 82 Mo

I togr, efedgsili l-ugin ept .
S8 TS AL B 0w o7

@elidbrd-BONHOBG:sR(FH)-BR (MdemkaHya10el5 G0k 254, ©FEC12:/MeOH
90:10) WO 2007/000383 PCT/EP20061062799 26 'HNMR (DMSO-d6) 6:
Befdrdi¢e, Eka@ble 2J = 16Hz); 6.85 (2H, d, 2Ar, J = 8.93 Hz); 7.35- 7.80
(7H, m, 6Ar + -CH=); 9.03 (1 H, brs, -CONHOH); 9.60 (1 H, brs, -OH);
Hrepsatiop)obls3-(biphenyl-4-yl)-N-hydroxy-acrylamide (ST3256)

The title compound was prepared following synthesis diagram 2R reporied as

follows.

Synthesis diagram 2R

COCH CONH-OH

‘ O

200 mg (0.89 mmol) of E-4-phenylcinnamic acid were dissolved under nitrogen in 9
ml of DMF, then 338 mg (0.89 mmol) of HATU and 308uL (1.78 mmol) of DIPEA were
added and the solution thus obtained was kept under stirring at room temperature for 2
min. After addition of hydroxylamine hydrochloride (68 mg, 0.98 mmol), the mixiure was
stirred at room temperature for 4h. DMF was removed under reduced pressure and the

residue was washed with water to obtain, after filtration, 220 mg of a white solid.



CONHOH). Reference Example 4 Preparation of E
E-5-RiphsiaviiRentadienoic acid N-hydroxyamide (ST3400) Tpgﬁg{g 06/062799
compound was prepared according to synthesis diagram 4R reported as
follows. Synthesis diagram 4R COOH NHOH 168 mg (0.7 mmol) of
E,E-5-biphenylyl-pentadienoic acid (prepared according to L.M. Werbel et

o) Mesh. 67081 18, 360 6L9RAe s ingalee- e NERAANdH ‘o6 Hmr
DMF, then 267 mg (0.7 mmol) of HBTU and 245 L O 56 mmol) of DIPE

(pars@des 6arsl( ke solGHRN mm$mma+m,obmsrkm)t1M%,symngeH =); 9.05 (1H
room temperature for 1D min. After addition of hydroxylamine
brd r6EMHRA) (32.50¢ 16, 7arsBOINHRHIMixture was stirred at room
temperature overnight. DMF was removed under reduced pressure and
shed with water to obtain, after filtration, 53 mg of
. ( SO g5%6 6 02

(m 6H‘thtme CQ%OJHE')W%Q F)?ngn%tjegl)f‘ ?1§ ﬁ?{mﬁ én Q}la ram 3R .r é)orted as

Preparation of E-3-t4"-di iphen roxy=acrylami
fohdwd44) The title compound was prepared according to synthesis
diagram 5R reported as follows. WO 2007/000383 PCT/EP2006/062799

27 Synthesis diagram SR C@phthdsis dingian3RQH

COOH CONHOH

Z pz
& — _
HO HO

70 mg (0.29 mmol) of E-3-(4’-hydroxybiphenyl-3-yl)-acrylic acid_were dissolved
under nitrogen in 3 ml of DMF, then 109 mg (0.29 mmol) of HBTU and 100 pL (0.57
mmol) of DIPEA were added at 0°C. After 5 min hydroxylamine hydrochloride (20 mg ,
0.29 mmol) was added and the mixture was stirred at 0°C for 10 min., then at room
temperature for 4h. DMF was removed under reduced pressure and the residue was
washed with water to obtain, after filtration, 73 mg of a crude product. Purification by flash
chromatography on KH.PO4 buffered silicagel using as eluent CH,Cl,/MeOH 95:5 afforded
24 mg of the title compound as a white solid. M.p. 127-128°C. R¢= 0.26 (Merck silica gel

60F254, CHQCIQ/MGOH 9010)



H3C'N H3C'N/ CH3 1 CH3 35 mg (0.13 mmol) of
E-4-@simethylgminophenyl)cinnamic acid (prepared by Suz%{%%l(%%zm
of 4-dimethylamino-bromobenzene with methyl 4-bromocinnamate
followed by hydrolysis of the ester) werg,dissolved under nitrogen in 1.3
ml of DMF, then 55 mg (0.14 mmol) of TU and 43 L (0.26 mmol) of
BIER (pere@dges @Bl theqsaluigH=thus ebtainarissasHkapbandes sfioingz), 7.35-
at room temperature for 10 min. After addition of hydroxylamine
h{argthlori @A 30- Gty ) 091 A3r{fHo B rahE OiNGIINE ) 8Os (it He dhiat, FOb1H 10.50 (1H, brs, -
emperature overnight. DMF was removed under reduced pressure and
Q@‘Eé@iﬁhe was washed with water to obtain, after filtration, drying and

aking up with ether, 25 mg of product, m.p. 260-263C (dec). 1H NMR:
%@E@é@%@@@j&ﬁs 6H, N(CH3)2), 6.44 (s, 1 H, -CH=, J = 16.38 Hz),

: rJ,893Hz)746d1H CH=,J = 16Hz)752770

BTé@O)

..;J \00‘ o‘h ..,‘k ‘o.ks_,

Cytot '8 '¥ % %g%d;g%u Qnewcgé%g é%% %ﬁecé § Hm%bs!.z XIS dla ram 4R reported as
pheny nap mpounds bearing a mic group % reporte%l

fefsRIH. These molecules possess dlstmctlve pharmacological features

from the corresponding compounds bearing a carboxylic acid group. The
chemical structures of the testggnthes®drafFahthR invention and of the
corresponding compounds bearing a carboxylic acid group are reported in

Figure 1. To test the effects of the compounds on cell growth, NB4

eliR&8mia, WO 2007/000383 PCTEP2GRAMH2799

0 non- small cell carcinoma cell$;H460/(R9A) (resistant to

168 mg (0.7 mmol) of E E-5-biphenylyl-pentadienoic acid (prepared according to
L.M. Werbel et al. J. Med. Chem. 10, 366 (1967) were dissolved under nitrogen in 7 ml of
DMF, then 267 mg (0.7 mmol) of HBTU and 245 pL (0.56 mmol) of DIPEA were added
and the solution thus obtained was kept under stirring at room temperature for 10 min.
After addition of hydroxylamine hydrochloride (54 mg, 0.77 mmol), the mixture was stirred
at room temperature overnight. DMF was removed under reduced pressure and the
residue was washed with water to obtain, after filtration, 53 mg of product. '"H NMR:
(DMSO-dg)s: 6.02 (s, 1H, -CH=, J = 14.89 Hz), 6.90-7.40 (m, 3H), 7.40 (m, 1H, 1Ar), 7.45-
7.50(m, 2H, 2Ar), 7.60-7.75 (m, 6H, 6Ar), 9.00(s, 1H), 10.75 (s,1H).

Reference Example 5

Preparation of E-3-[4’-dimethylaminobiphenyl-4-yl]-N-hydroxy-acrylamide (ST3444)

The title compound was prepared according to synthesis diagram 5R reported as

follows.



compounds: ST1898, ST1926, ST1964), HCT-116 human colon
carciguR L6lissdCROV-1 and IGROV-1/Pt (sensitive ovarian,eeida 2700
and platinum-resistant ovarian carcinoma cells, respectively) were used.
NB4 and NCI-H460 tumour cells were gT;9wn in RPMI 1640 containing
10% foetal bovine serum (GIBCO) HC 116 tumour cells were grown in
McCoy's 5A containing 10% f e !BCO), IGROV-1 and
IGROV-1/Pt were grown in D M contalnlng 10% foetal bovine serum
(GIBCO), Tumour cells were seeded in 96-well tissue culture plates at
approximately 10% lyert®®mnd were allowed to attach and rgcgnlj_r

g concentratlons of the drugs Fare to

LY h|ch inhibits
the 50%gf Cesurvival). The plates were qulgubor 24 hat 37 C. At

the end oﬁmpe treatment, for NB4 tumour cellshin stispension, the

procedure was performed as follows: medlunP'éulture was removed by 35 mg
centrifugation of the plates at 1600 x g for 10 min and the surnatant was
(feidoveth! Pe05 fe i meihy lanimphenyh cino anicarcidvre prmtifyg@eraki reaction of
1600 x g for 10 min, the sumatant was removed. 200 pl/well of medium

%G!M?Q"ﬂwctémﬁﬂ?gv‘i@%“ﬂﬁﬂ W@F@rﬁ%@'&?ﬁ??&etﬁ‘é”ﬁwésbw&é’@ys's of

LS 2R Tt NI i T o =20 (R oD o

l@@ﬁ?grm % cﬁtg(c%/oﬂ;%lWrBI@@Q%rg%‘a&g@gﬁdNﬁ@ gﬁﬂgﬁ‘tﬁgso%&ﬁned was

for at least 1 A was removed, the plates were washed 3 times for

kephersien hdisglisdweterangdispreorpaperand Adt0sdiRidch BfiMmydroxylamine
Then 200 pi of 0.4% sulphorodamine B in 1% acetic acid were added. The

ipldteshivrete (T vigat@dammol)) teenpétateredsstttaer 30-00m.temperature overnight.
Sulphorodamine B was removed, the plates were washed for immersion
owagsamaved fendetinscycasepreseyrovans driedesidysapes avmsmmwmw water to

for 5 min. Then 200 pl Tris 10 mM were added, the plates were kept W
ORI 5P AP ASORIAADNO8 26 "R EEn Ao S50 ARHOGFLp. 260-263°C

VR RRIRVESMSE NS BETLRICN ALY YA s, 1H, -CH=, J = 16.38 Hz), 6.80
(d, 2H, 2Ar, J = 8.93 Hz), 7.46 (d, 1H, CH=, J = 16 Hz), 7.52-7.70 (m, 6H, 6Ar), 9.00 (s,
1H), 10.75 (s,1H).

BIOLOGICAL STUDIES

Cylotoxicity Results

The cytotoxic effect of some biphenyl and phenylnaphthyl compounds bearing a
hydroxamic acid group is reported herein. These molecules possess distinctive
pharmacological features from the corresponding compounds bearing a carboxylic acid
group. The chemical structures of the tested compounds of the invention and of the
corresponding compounds bearing a carboxylic acid group are reported in Figure 1. To

test the effects of the compounds on cell growth, NB4 human promyelocytic leukaemia,



Multiskan spectrofluorimeter at 540 nm. For the tumour cells in adhesion

(NCl{4 89306k HHCT-116), the procedure was as above menthm 1062799
except that at the end of the treatment, the plates were washed by

remotion of the surnatant and addition BS 3 times without
centrifugation. Also the last day of the assay, the surnatant was removed

NG RBHIEAARN: IheiRshataiel AR/ S (as SalaURteRRSikeacid-bearing

percentage decrease in sulphorodamine B binding compared with control

uiipeandd: ISTH8E8, Bitnesq lisd 10eayanbRtiaB Mitdh iehiitsdiameniocells, IGROV-1

cell survival) were calculated with the "ALLFIT" program. The resistant
aoeh EeROM 1iRE (N@iskive D RPN G @noimreasd| eddd duinrrésistasi staatan tecarcinoma

ST1926 (Table 3). To obtain the resistant tumour cell line, the sensitive
s FRaBectivphoYre sk N BreaRddNiAtTiS68NHRTPaOCRIsorere BEYYS ngPMI 1640

OIS <% B LNER SEBITInG et ot o ele 81 grown in
’ i ) | - ; Iture for
oA o TR e e ATV L fomov-ve

wHB/Bea CRIIBMIERS RRRsIRM MBS WP AR Q& alR G IBBIBIANt Cells

clones and maintained in complete medium with 4 pM of ST1926. The
tumoueelLlineNsasarmisdatitedirabieast fissuaccuaek, plefoscasepdiagifttely 10%
SRB cytotoxicity assay, in drug-free medium. Surprisingly, the hydroxamic
apaflvanice saptt2 nerearall SE3D56 shitackdandthresoperctfaheatoleashdiding Varying
compounds bearing a carboxylic acid group (572188 and ST1898

TGRSR A PifsRetioaR ihBRORRSREReEN G OR emtrutial iptidGRQemlue (the
c"gr}%@?'ﬁ & -icmr‘ﬁn%ﬁae{ﬁg@%g@‘f%g%@gg@%%ﬁge g3 were el tted for 24 h at

wnen compare

ﬁc’yﬁﬁ@?&oéﬁgq;ﬂﬁg t’?’@atmlte f&[‘ Qﬁlpﬁ%l?&%%ﬁé’iﬁesﬁ?ébte%%mﬁ%a%%%dure was

NB4, IGROV-1 and IGROV-1/Pt tumour
performed as follows: medium culture was removed by centrifugation of the piates at 1600

x g for 10 min and the surnatant was removed. 250 ul PBS were added, then the plates
were cenirifuged at 1600 x g for 10 min, the surnatant was removed. 200 pl/iwell 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 yl PBS and 50 pi 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



cells Compound NB4 IGROV-1 IGROV-1/Pt IC50SD, pM ST2188 78.77.4

89111562 ST2782 2.30.028.83 7.71.6 S T 1898 1.10.07 1.190.05
1.433?’(‘?5 S7'I§O3OSG 0.600.05 0.960.03 1.790.07 In addition, thép%q’ 20061062799

hydroxamic derivatives, ST2782, 572992, ST3081, ST3088, ST3056,
ST2142 revealed a significant anti proliferative activity on different tumour

GRS @M%%&Tﬂp'ﬁﬁ%{ GHiotRxiGsCEAITeIRNLEARRAURd goggtical density by a

NCI-H460, HCT-116 IGROV-1 and IGROV-1/Pt tumour ce mpoun

MGHSHA® @ gdetioflpinteBOM-346 MR \EdRs dinRsarianevh &3R4 (NCI-H460 and
1.20.03 3.00.2 0.770.05 0.550.05 ST 2142 1.00.06 2.90.2 0.650.1

HQD.05) STh80p®h6@e. Oklas. 33 12680 H8ntiors 0 xCdpBad: laDGH4 end of the
2.550.03 1.22 0.04 0.840.02 i ST27826.00.9 6.70.7 8.83 7.71.6 ST

sl eMoteRiates WeRovGshed 1y ramation@f/deoseBatant and addition of PBS 3
PCT/EP2006/062799 31 Surprisingly, these compounds were also
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‘?@ﬁ%@%’%ﬂ rfls‘gsf{?,st_?_rllg% 4t§ compounds bearing a carboxylic acid group

The amount of cells kiled was calculated as the percentage decrease in
sulphorodamine B binding compared with control cultures. The ICsy values (the
concentration which inhibits the 50% of cell survival) were calculated with the “ALLFIT”
program.

The resistant tumour cell line NCI H460 R9A was a clone selected for the resistance
to ST1926 (Table 3). To obtain the resistant tumour cell line, the sensitive NCI-H460
tumour cells were treated with 2 uM ST1926 for 24 hours and maintained in drug-free
medium for a recovering time of 7 days. Then, survived cells were cultured applying a
continuous selective pressure of 2 pM (10x 1Cs) ST1926. Resistant NCI-H460 cells were
subculture for 3-4 times before increasing ST1926 concentration to 4uM (20x ICsp).
Survived cells were seeded in 96-well plates to isolate resistant cells clones and
maintained in complete medium with 4 uM of ST1926. The tumour cell line was maintained
at least for one week, before seeding for SRB cytotoxicity assay, in drug-free medium.

Surprisingly, the hydroxamic derivatives ST2782 and ST3056 showed, with respect
the corresponding compounds bearing a carboxylic acid group (ST2188 and ST1898
respectively), an improved anti-proliferative activity on different tumour cell lines (Table 1).
The difference in the activity becomes impressive for ST2782 when compared with

ST2188.



To evaluate the effect of the compound on survival cells, the
sulpn%%mmﬁlﬁ test was used. The amount of cells killed WAS. £ pr006/062799
calculated as the percentage decrease in sulphorodamine B bindlng
compared with control cultures. The IChg values (the concentration which
inhibits the 50% of cell survival) were calCulated with the "ALLFIT"
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‘Bearing carboxylic acid groups, e.0. , ;
were 34-#8ifold less effective on H460/R9A, the hydroxamic derivatives

e.g. ST2142, ST2992, ST3056, completely overcame the resistance, thus
confirming that the selected compounds had specific pharmacological

-1/Pt tumour
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Table 3: Citotoxicity lof different compounds on NCI-H460, NCI-H460 R9A

UAERE cells compodBdNE-H460 NCI-H#3 RoA RI 1IC50S 5p#R

SIPr826 0.130.01 10.26840.02.7 372992 1£6+83 1.20.1 1.0 STA2e#d G 4
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3.6_ST3056 0.620.04 1.20.04 1.9 3 T3081 1.480.19 1.390.14 0.94

$18982 0.590.07 1.80040607.0 ST3088 51419207060.1 1.4 R.I/ [RI3£0.05
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tumour-cell-line) WO 2007/000383 PCT/EP2006/062799 32

In addition, the hydroxamic derivatives, ST2782, ST2992, ST3081, ST3088,
ST3056, ST2142 revealed a significant antiproliferative activity on different tumour cells

(Table 2).

Table 2: Cyvtotoxicity of different compounds on NCI-H460, HCT-116, IGROV-1 and

IGROV-1/Pt tumour cells

Compound | NCI-H460 HCT-116 IGROV-1 IGROV-1/Pt
IC50£SD, pM

ST2992 1.2+0.03 3.040.2 0.77%0.05 0.55+0.05
ST 2142 1.0£0.06 2.9:0.2 0.6520.1 1.1£0.03
ST 3056 0.62£0.04 1.30.1 0.9620.03 1.79£0.07
ST 3081 1.0£0.04 2.55+0.03 1.22 +0.04 0.84+0.02
ST2782 6.0£0.9 6.740.7 8.8+3 7.7416

ST 3088 54+0.3 54+0.9 1.34+0.04 1.61£0.1




Cvtodifferentiating activity Results Acute promyelocytic leukemia (APL) is

a forwé); %%%g g’gyelogenous leukemia with typical chromosolr)naTIJEPZOWO62799
trans oca%ons ?eading to the expression of abnormal fusion prof:elns

involving the nuclear retinoic acid recepégr (RAR) These fusion proteins

act as oncogenes and are responsible for the differentiation block and the
expansion.o ' n jority of APL patients, the
ranoio o 4SRRI DS S AGD s ARG 408ts on @ ng
SHONGHES BEIPTIHEY ALBV/IIRIRY KBRS W) R ABGStaAE- i5 theoiBRbS  bearing a
intense study, as it represents the only example of neoplastic disease that
cabdxglidracitogroubh STaRes|i Sareata sty egyroach. APL patients are

induced into clinical remission with all-trans retinoic acid (ATRA), which
forcesTthevieiuitenthe lofiesttol duejaimpaany of sweviehizeitsetistmgnbiotodamine B test
terminally differentiated neutrophils. These include a short lifespan and

Was NS RMMAL o ceiRatiial prece saleBivg iR Pempdags gecrease in
apgptosjs. Although.the success obtaingd with APL patients_has raised
Se‘ﬁf%?fﬂéciééfrﬂ' Sr%egalﬁ?@al %osnépgf%{rﬁév&n FRAP, afr‘ﬂ 2of 1E0Rkeltr affjues (the
SISl MABIR A SRABRS RS 09C A G IR K 8l S EOMBP UM tho “ALLFIT”
still burdened by problems such as resistance and toxicity. One possible
isisgkagly to increase the therapeutic index of ATRA is the development of
ATRA-based pharmacologic combinations that are more powerful and
easilyAs|shevedithdabibe3jnemiltred comyspoedity Retooantiaspecigottroxylic acid
differentiation program set in motion by ATRA in APL cells can be

FeEpRfuedd iR priFfanSdURGed OPfd MerRit! BREstweritd ¥4-fHk thidivieas\Btective on

cell line, which is a unigue model for the study of the harmacolog

RSP AT, ARREUBRR BN G cOnES et R0, completly
ﬁ%ﬁntﬁgﬁgﬁ%r?é@é?e %@ﬁ%%r? s"snad specific

SLRARIGR R Arondn of NBZ Al
that resemble mature neutrophils. This’is wed Dby a Slow
&%Q%QQB&@%I%@fygr}?c%g%ﬂﬁ%éggoﬁ%sponding carboxylic compounds. Interestingly,

the same characteristic are retained by ST2782, ST3081 and ST3088.

Table 3: Citotoxicity of different compounds on NCI-H460, NCI-H460 R9A tumour celis

Compound NCI-H460 | NCI-H460 ROA RI
IC50£SD, pM

ST1926 0.1340.01 10.120.7 77.7
ST2992 1.240.03 1.240.1 1.0
ST1964(CD437) | 0374002 127407 34
ST2142 1.0£0.06 2.240.1 2.2
ST1898 1.2+0.02 64.445.0 53.6
ST3056 0.62+0.04 1.240.04 1.9
ST3081 1.48+0.19 1.39+0.14 0.94
ST2782 0.59+0.07 1.80+0.16 3.0
ST3088 5.420.3 7.5+0.1 1.4

R.1. [RI=resistance index (IC50 on resistant tumour cell line/IC50 on sensitive tumour cell line)]



process of apoptosis. As reported in the Table 3, we used NB4 cells to

dem rate that such different compounds potentiate the pharmacologic

activ%éépﬁﬁuwﬁsln particular, the differentiation of NB4 tumoa%/éEﬁéoo‘('%””

induced by the compounds was determined by nitroblue tetrazolium

(NBT) reduction. NB4 promyelocytic leuKaemia cells were seeded at a
Bﬁi%r&%t&% Oa%tff\%ls/ml in RPMI 1640 medium containing 10% FCS.

ifferentiating effect of the molecules, tumour cells

Reyauireated with the compounds at different concentrations starting from

atleast 0.4 pM to 0.01 NM, whereas to measure the enhancing action of

the malecdlpoaiyabRAelikimniNBPCRlisavers e atrtbwiliollyRARNGukemia with

concentrations of the molecules in the presence or absence of ATRA at a

typisapthmamesnowhtiratisloqatinng) lebding to tellexperssinouif ateooforsd tiaies proteins

at 37 C without replacing the medium culture. To measure the
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min. At the en S

incubated at 37C for 6 At of the incubation, tumour ce

amara Tentifdags anththsypellliyvas srsHpRBEHRIEUKe AREOIFIAS-RAR:. APL is the

containing Triton x100 at 10%. The samples were sonicated and the
ajecirbbintanseastutbicamiinegdras&ntd thoornWtbasprctioploplasietéisease that can be
Differentiation of tumor cells as AC50 (activating concentration) was
tespiRfhvdt aciediftaieatirtag@prpaed obftpealismigianedBiovedinteclinical remission
maximal induction of NBT-reducing activity with or without ATRA. As

W RS GICREIL M SHUNYEIEbIREcaRRE IRitkents Riapldigcaeauire many of the

ifferentiation of NB4 tumor c whereas when they were .compined .
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was ST2992 with an AC50 WO 2007/000383 PCT/EP2006/062799 34

value AitddghpiMeconpesaldptdmedl dih2APIC hafeRsS hadVhaisHavepthbyiasm for the
ST2782 with
clinical use of ATRA in the treatment of leukemia and other neoplastic diseases, the
therapeutic efficacy of this compound is still burdened by problems such as resistance and
toxicity. One possible strategy to increase the therapeutic index of ATRA is the
development of ATRA-based pharmacologic combinations that are more powerful and
easily tolerated than the individual components.

Relevant aspects of the differentiation program set in motion by ATRA in APL cells
can be reproduced in primary cultures of leukemic blasts and in the derived NB4 cell line,
which is a uniqgue model for the study of the pharmacologic activity of ATRA and

derivatives. Pharmacological concentrations of ATRA arrest the growth of NB4 blasts and

differentiate them into cells that resemble mature neutrophils. This is followed by a siow



AC50 values ranged from 2.47 pM. Surprisingly, none of the closest
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of 150000 cells/ml in RPMI 1640 medium containing 10% FCS. To measure the

cytodifferentiating effect of the molecules, tumour cells were treated with the compounds
at different concentrations starting from at least 0.4 uM to 0.01 yM, whereas to measure
the enhancing action of the molecules of ATRA activity, NB4 cells were treated with
increasing concentrations of the molecules in the presence or absence of ATRA at a
suboptimal concentration (5 nM).

Tumour celis were incubated for 3 days at 37 °C without replacing the medium
culture. To measure the prodifferentiative effect, 500,000 cells were collected, centrifuged
and resuspended in 1 ml of RPMI 1640 medium containing 10% FCS, 1 mg/ml of nitroblue
tetrazolium (NBT) and 100 ng of PMA (4-phorbol-12-myristate-13-acetate). The tumour
cells resuspended were incubated at 37°C for 60 min. At the end of the incubation, tumour
cells were centrifuged and the pellet was resuspended in 1 ml of PBS containing Triton
x100 at 10%. The samples were sonicated and the absorbance was determined at 540 nm
with a spectrophotometer. Differentiation of tumor cells as AC50 (activating concentration)
was evaluated as the concentration of the compound giving 50% of the maximal induction
of NBT-reducing activity with or without ATRA. As shown in Table 4, the compounds alone
were not able to induce differentiation of NB4 tumor cells, whereas when they were
combined with a suboptimal concentration of ATRA (5 nM), some molecules increased

ATRA-induced differentiation. The most potent compounds was ST2992 with an AC50



WO 2007/000383 PCT/EP2006/062799 35 CLAIMS 1. A compound of

Fornw@z(,lf)wﬁgg H R1 g--R3- R2, (I) where: R1 is selected U@%@&U%N%

group consisting of H, adamantyl, Cl; R2 is selected from the group

consisting of OMe, CI, CN, and (CH2)n where n is selected among 0,

1 and 2; or R2, taken together with the ring to which it is linked, it forms a

@ﬁf@ﬂ?ﬁ%?nﬁ@&%ﬁﬂ@%C%?fb’ﬂié’?Ad%ﬁisosﬁlﬁ )Maﬁ’s%ha&ﬂ Shofs2 with

is one of the tollowing divalent groups: [CH=CH] (trans), [C=C], or, taken

Agpahariestiatiedifgrioowzighvit is linked, it forms a naphtyl group. 2. The

compound of Formula (1) of claim 1, which is selected form the group

consiﬁhrgrtsfnglﬁ, 3qas hyiditex glbdebe apbldgrpa (BYd oy -aTnded RIEG444, ST3256,
[Q -(1-adamantyl)-4'-hydroxy-biphenyl-4-yl]-N-hydroxy-acrylamide;

%T[ QchehewsA iy ianiREYI8 phenyl}-naphthalene-2-carboxylic acid

N-hydroxyamide;

6-[3-1-(adamantyl)-4-methoxyphenyl]-naphthalene-2-carboxylic acid

'P’llmdt{oxyag}'lﬂ%cer effec of _hydroxamic

| ing activity of

_Ics0 (umtsp) | éDifrerentiataoné:;z*

ST1926 | 0082:0006 | o diferentiation

ATRA+ST1926 / no differentiation
' o iﬂiffeirgﬁt,iatidn:,

FST1964;(CD437) [ 04%005 | nodifferentiation
ATRA+ST1964 (CD437) / no differentiation

. SsSm4ae _ nodifferentiation
5;§ATRA+ST2142 : |

T ST344d | 086£005 | no differentiation

ATRA+8T3444 / no differentiation
ST3256 0.9+0.1 no differentiation
ATRA+ST3256 / no differentiation
ST3400 0.66+0.003 no differentiation

ATRA+ST3400 / no differentiation
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E-3-(3'-adamantan-1-yl-2-chloro-4'-hydroxy-biphenyl-4-yl)-N-hydroxy-acryfC SLLF
amige;derdo(Izadamantan-| PCT/EP2006/062799
-yl-4'-methoxy-biphenyl-4-yl)-N-hydroxy-acrylamide; E-3-(4'-hyd
roxy-biphenyl-4-yl)-N-hydroxy-propiolagg ide;
E-3-(4'-hydroxymethyl-biphenyl-4-yl)-N-hyd roxy-acrylamide; E-3-(3'-ch to
ro-4'-hyd roxy-biphenyl-4-yl)-N-hydr@xuiapsylamide;
E-3-[4'-methoxy-biphenyl-4-yl]-N-hyd roxy-acrylamide;

1. E-3-Mtayanoraiph eoymdiy (BN-hydroxy-acrylamide; and
E-3-[4'-chlorobiphenyl-4-yl]-N-hyd roxy-acrylamide. 3. A process for
preparing the compounds according to claim 1 or 2 comprising reacting
the corresponding carboxylic acids with hydroxylamine hydrochloride. 4. A
compound of claim 1 or 2, as a medicament. 5 h&fmaceutical

ient.-a compound according to any
uticajll)'/"acceptable excipient
and/or diluent. 6. The EdmpPO3IHQ xgrding to'claim 5, for the treatment
of tumour pathologies. 7. T @ position according to claim 5, for the
SYo, gl whigh the tumour has shown drug

composition containing as active ing
of claims 1 to 2, and at least one ph3

composition according to any of claims from 5 to 7, in which the tumour
pathology is selected from the group con@'sting of sarcoma, carcinoma,
carcinoid, bone tumour, neuroendocrine tumour, lymphoid leukaemia,
acutgpramyeloeytic leukaemia, myeloid leukaemia, monocytic
leukaemia, megakaryoblastic leukaemia and Hodgkin's disease, 9. The

compositigmaseeiebietPchel FHRAIpsdheRtiRg @1 iaddiahihegictive
ingredient is combined with one or more known antitumour agents.
MCSLLP REO206/€603RBrP{hd /Biedp 0@RE2M AP of OMe, CI, CN, and (CH,),OH
where n is selected among 0, 1 and 2; or
o R2, taken together with the ring to which it is linked, it forms a methylene- or
ethylene-dioxy derivative;
e R3is selected from H and Cl;
e A is one of the following divalent groups: [CH=CH] (trans), [C=C], or, taken
together with the ring to which it is linked, it forms a naphtyl group.
2. The compound of Formula (1) of claim 1, which is selected form the group consisting of:.
E-3-(4'-hydroxy-biphenyl-4-yl)-N-hydroxy-acrylamide;
E-3-[3'-(1-adamantyl)-4’-hydroxy-biphenyl-4-yl]-N-hydroxy-acrylamide;
6-[3-1-(adamantyl)-4-hydroxyphenyl}-naphthalene-2-carboxylic acid N-hydroxyamide;
6-[3-1-(adamantyl)-4-methoxyphenyl]-naphthalene-2-carboxylic acid N-hydroxyamide;

3-[4-(8-adamantan-1-yl-2,3-dihydrobenzo[1,4]dioxin-6-yl)-phenyl]-N-hydroxy-acrylamide;



37 10. The composition according to claim 9, in which the known
antitumour agent is selected from the group consisting of alkylating MCSLLP

agespReisgMerase inhibitors, antitubulin agents, intercalting poos/062799
compounds, anti metabolites, natural products such as vinca alkaloids,

epipodophyllotoxins, antibiotics, enzymes, taxans, and cytodifferentiating
compounds. 11. The composition according to claim 10, in which the

E-§X@$8‘§ﬁ?d?¥!§ﬁiﬂ9yﬁ@li§HIE%L!E'-ﬁ?&?@%ﬁﬂéﬂﬂ@ﬁ%ﬂ%@ﬁﬁ&%&%&;

process for preparing the composition accordingto any claims from 5 to

E-3-13catapisirg-miiagiehasiiMa gnaneiens- withyatdRastaieide;

pharmaceutically acceptable excipient and/or diluent. 13. Use of a

E-3dAbydrukabipreinyg4egy/ N ogldmy-poampididmiBefor the preparation of a
medicine with antitumour activity. 14. Use of a compound according to any

E-3iidntysronymethv-sinheny biafaNativdronaaendarside; for the treatment of a

tumour pathplc;ﬁ%y, in which the tumour has shown drug resistance to
fhibYea

E-3u3srhlnfea RYgRIRRe Yo tyeatviemioss. The use
ding to claim 13 or 14, in which the tumour is selected from the
E—%‘%Sré\é({}g%x fs%ﬁée&y ﬁ'g%%%mé,ygg%}'ﬁ%?%{?@g%inoid, bone tumour,
- RS [83%7%0- ' MW IC i ute promyelocytic
& %%&Laemia,sr%@%@? %Tkgéﬁgﬁ%r%%ﬁ%gs@emia, megakaryocytic

E-fekapdisbrbipdoline iaraseadHieiigeuse according to claim 15, in

which the tumour is acute promyelocytic leukaemia. 17. The use
3. &cparchag for ghadmaiidgothblctmpbiciisheccorvipgUiactisieoMbHEEomHSIAG reacting
or more known antitumour agents. 18. The use according to claim 17, in
thentsitespenkdingnarponilimacidagihthgdath:ransne tiydiochicidde.
4. A compound of claim 1 or 2, as a medicament.
5. A pharmaceutical composition containing as active ingredient a compound according to
any of claims 1 to 2, and at least one pharmaceutically acceptable excipient and/or diluent.
6. The composition according to claim 5, for the treatment of tumour pathologies.
7. The composition according to claim 5, for the treatment of a tumour pathology, in which
the tumour has shown drug resistance to other antitumour drugs used for the same
treatment.
8. The composition according to any of claims from 5 to 7, 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.

9. The composition according to any of claims from 5 to 8, in which the active ingredient is

combined with one or more known antitumour agents.
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10. The composition according to claim 9, in which the known antitumour agent is selected
from the group consisting of alkylating agents, topoisomerase inhibitors, antitubulin agents,
intercalating compounds, antimetabolites, natural products such as vinca alkaloids,
epipodophyilotoxins, antibiotics, enzymes, taxans, and cytodifferentiating compounds.
11. The composition according to claim 10, in which the cytodifferentiating anfitumour
compound is all-trans retinoic acid.
12. A process for preparing the composition according to any claims from 5 to 11
comprising mixing the active ingredient with at least one pharmaceutically acceptable
excipient and/or diluent.
13. Use of a compound according to any claims from 1 to 2, for the preparation of a
medicine with antitumour activity.
14. Use of a compound according to any claims from 1 to 2, for the preparation of a
medicine for the treatment of a tumour pathology, in which the tumour has shown drug
resistance to other antitumour drugs used for the same treatment.
15. The use according to claim 13 or 14, in which the tumour is selected from the group
consisting of sarcoma, carcinoma, carcinoid, bone tumour, neurcendocrine tumour,
lymphoid leukaemia, acute promyelocytic leukaemia, myeloid leukaemia, monocytic
leukaemia, megakaryocytic leukaemia and Hodgkin's disease.
16. The use according to claim 15, in which the tumour is acute promyelocytic leukaemia.
17. The use according to claim 13 or 14 in which the compound is combined with one or
more known antitumour agents.
18. The use according to claim 17, in which the known antitumour agent is all-trans retinoic

acid.



