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described in the present invention has been reported.
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recep
pt osis in breast carci noma,
M&Q@ﬁﬁﬁiﬁﬂﬁﬁ&ﬁ&am noma cell lines, including
those all transretinoic acid- (ATRA-) resistant, with
The randhpriolitarativel apd ranti-angipgericcantivity [9f aiifely compounds structurally
(WO703682; J. Med. Chem 1995, 38, 4993-5006). In
related &sldhéiclass sfnthec compondds rddsuribadt im the preserstsinebntion has been
conpounds, such as TAC-101 (din.Cancer Res. 1999,

reported®, 2304-10) or derivatives such as RE-80, AM 580 or
Am 80 (Eur.J.Pharmacol. 1993, 249, 113-6) have shown
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named %eDeZ[}S?) (Cancer Research, 2002; 62(8), 2430-6; Blood, 2000; 95, 2672-82;

Leukemia, 1999, 13, 739-49; Cancer Letters, 1999, 137, 217-2) is reported to be selective
for the retinoic acid receptor-gamma RAR-y, to inhibit 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
(W09703682; 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 WO03/11808). 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 cells.



described (Cincinelli R et al., J.Md.Chem 2003, 46:
909-912 and WO03/1 1808). In particular, conpound

WO 2002008831926 PCT/EP2006/062799
(-3-(4'-hydroxy-3'-adamantyl bi phenyl -4-yl)acrylic
acid) was shown to have a p?tent antiproliferative
act|V|ty on a | arge panel human turmur cel I s. One of
t he | ast devel oped anal ogue of

Onp-of-thg: lagtidexpiopast anglogue of CD437 compound (E)-4 [3’-(1-adamantyl)-
4' - hydr oxyphenyl ] - 3-chl oroci nnam ¢ acid (3-Cl-AHPC)

4’-hydrokyeiveryti-3-bhloro@nnarnic acile(B-CrRAMP Q) (Dawsar(, 1K1, et al. J.Med.Chem.

3518- 3536; W00348101 ) is reported to inhibit the

2004, 4mn i 518235387 W(D@3ue1onﬂuwégé\n@@t@mrﬁbmfhecmﬁ%rraﬁcﬁi &/d to induce
both in vitro and in vivo atent JP1 182583
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by the presence of a hydroxam c group, which
treatmermstwofpnalignaglt yumoudseaatdirmnmune disegsusarsd skin @isedsasdi ng
antitunmour activity. In particular, the conpounds of
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T nes, whi cn becone resistant to other known
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Therefore t resent. i nvention
hydroxaqs gras, SEeh %%lﬂng?% SOHTREHA DR MRS Ay GUISEANS antitumour
Formula (1) (I
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 (I)

Q)]
where:

¢ R1 is selected from the group consisting of H, adamantyl, ClI;



where: R 1 is selected fromthe group consisting of

H, adamantyl, O; R2 is selected fromthe group
wa@ongiewssng of Ove, C, CN, and (CH2) nOH wher ePCI/EB2006/062799

sel ected anong O, 1 and 2; or R2, taken together with

the ring to which it is Iinéed, it fornms a nethyl ene-

or et hyI ene-di oxy derivativ R3 is sel ected between

H and ;7 Ais one of the follow ng dival ent oup

[CH:BQ] IS( selgpted, ferc]the §Foun £Resisting af HaMey Q'h%'ﬂeand (CH2).OH

ring to which it is linked, it fornms a naphtyl group.

As awheealn isaeleptetdmnongﬁorlram 2f ot he present

i nventi on show an unexpected antitunour activity on

t WTDRD, efilen fogBffer with Ble MRS BWhicksit & RiKed! & fofri&€a methylene- or
known anti t umour conmpounds. Preferably they have a

reS| aﬁ&!‘]&% HlBQ ﬁeh%‘tﬁfe than 5, nore preferably close
r

esi tance index is the rati o between the

IC50 asupegge(gﬁ resi tant ¢|umur cell lines and the
| &0 3?8 tlakléi unour cell lines [(1C50 on
resi stant tunour cell line/lC50 on sensitive tunour

cedl | Alisrang) of therfollpwingedivalenharoups: §EHERIH (rans)k [C=C], or, taken
reference is made to the correspondi ng section

ent i tdgetherBuith thes rivad tdBivhithdkis. linked, it rireva ngphtyegroumpe

of the nost preferred conpounds according to the

Abgellz?éﬁc!yﬁ?alrdoxt{)ebclz%rnggt;lnds of the I\Er }egp’g )l(r;/vearllélg;ll %rhc])v(\g ean unexpected
antitumc‘u‘?‘%@@ on tumour cell lines, which become resistant to other known antitumour
compounds.

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 following 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
(ST2142);
6-[3-1-(adamantyl)-4-methoxyphenyl]-naphthalene-2-carboxylic = acid  N-hydroxyamide
(ST3259);



-3-[3' - (1-adamantyl ) -4' - hydr oxy- bi phenyl - 4-yl]-N-hydro
xy-acryl am de (ST2992); 6-[3-1
WO tadamesi yl ) - 4- hydr oxyphenyl ] - napht hal ene- 2- cB€T/BR2006/062799
acid N-hydroxyam de (ST2142); 6-[3-1
- (adamant yl ) - 4- met hoxyphenyl,] - napht hal ene- 2- car boxyl i c
aci d N- hydr oxyam de (ST3259$1r
- (8- adanmant an- 1- 513 3- di hydr obenzo[ 1
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(ST3081—)3- (3' -adamant an- 1-yl - 2-chl or 0- 4' - hydr oxy- bi phenyl - 4-y
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(ST3088(}é (ST3258);

E-3-(3'- qdéﬁqq{ga@%&l éf‘gﬁetj'\oxdr Bhe eny'l ﬁ Kll hyerxy) acry'iy o OX(%T%‘(‘)%)

-3-[4' - net hoxy- bi phenyl -4-yl ] - N- hydr oxy- acrg/l am de
E-3-(4'- I'(ygmgg?thyl bip enyI-4-yI) -N- hydroxy-acrylamlde (ST3258

-3-[4' -cyano- bi phenyl - 4-yl ] - N- hydr oxy-acryl am de
E-3-(3’-dHidreed 4yydramydbiphenyl-4-yl)-N-hydroxy-acrylamide (ST3192 );

-3-[4' -chl orobi phenyl - 4-yl]-N hydroxy-acryl am de
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in the sectlon entitled ™Exa show't hat t he
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E-3-4-CRigrEBP G A N @mnﬁ%éﬁfrﬁw ' are compounds
with general Fornmula(l) and their use in the nedical

The eg¢xperimental results obtained (reported in the section entitled “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 (I) 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



A further object of the invention described herein is
a pharmaceutical conposition containing as active
WO preoizent a conpound of Formula (1) and at |REEEPW06/062799

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

A further object of the in\rﬁnti on described herein are

conpounds with general Forntila (1) and a process for

their preparation. A further object of the invention )
promyelgeyic il¢jd@entiaeimyelaids lgikaemiac onqaytie olepkaemia, nmegakaryoblastic

containing as active ingredient a conpound of Fornula
leukaemia), for the treatnent of a tunour pathol ogy, in which and

the tunour is selected fromthe group consisting of
Hodgkins2disea®e, car ci none, carcinoid, bone tunour,

neur oendocri ne tunour, |ynphoid | eukaem a,

A%Hh@@??@(ﬁ?lo?‘fﬂé lifvenBl acfigcﬂbeg?f?é@mslae Ebaﬁﬂ%@euticgl composition

nonoc eukaem a, nmegakaryo I'c l'edkaent a an
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contai ning as active ingredient a conpound Formul a
pathology, jn whigh tumeut hasshewn drug resistapee e ity ptharanijireaur agents
the tunour has shown drug resistance to the other

used fordheisamireataganit s used for the sane treatnment. A
further object of the invention described hereinis a

APQAHBR 88Jdct &Rthé MURASbhI RIS cABBY HePiRds 3 pR&FrhiGeutical composition
i ngredi ent a conmpound of Formula (l), in conbination

containir\%tzﬁ Q&R/eofncdggnggﬂﬁgocl‘f@@g%% :Hmrnﬂﬁgqps in ic%n?)mh&ﬁbr{ Qﬁ‘th one or

tt anour rom t'né ‘grou

more kq%ﬁ\frhs igﬁ%tig%u?'feggaénﬁ%/,higb\}vﬁﬁhgtg\g%riﬁturtn%B?ic%?nrﬁ%ru%%eis selected from the
group consisting of alkylating agents, topoisomerase inhibitors, 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-trans
retinoic acid (ATRA).

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

A further object of the invention described herein is the use of a compound of
Formula (1) 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.



i ntercal ati ng conpounds, anti netabolites, natural
products such as vinca al kal oi ds, epi podophyl | ot oxi ns,
W@pao70s83 cs, enzynes, taxans, and cytodiffer ePCT/EP1006062799
conmpounds. Anong the cytodifferentiating antitunour
agents the one preferred is6al |-trans retinoic acid
(ATRA). A further obj ect of "the invention described

herein is the use of a conpound of Fornmula (1) for the
Apfusther ahiest of the inventipAdessribedchereihisrdng use af a compound of

tunour pat hol ogy. A further object of the invention
Formulad@sior ¢cdmbinator iwith gli-treas uetinai€ agidcforibea pdepdrafion ofilaamedicine for
(1) for the preparation of a nedicine for the

the treaﬁﬁe?ﬂtdraent rofhylISBYHE |eddemhiagy i n which the tumour
has shown drug resistance to the other antitunour

Sﬁ{] | UsdrotHaf d06 8kt 1of ethﬁa??e%érﬁ AfBAtion As’ &' y?gées;%bjf&c tor8baring the

nventl n described herein I's the us

pound of , _l.n_conbi nation .w ong ot : .
pharma?&v?"éaliﬁ%mﬁoalﬁm i Irypelitn SOMErRaL ThE 1o, ARG naredient with
medi cine for the treatnent of tunour pathol ogies. A
at least png pharmaggwically aceeptableaseiniont andier dikentherein i s
the use of a conpound of Fornmula (1) in conbination
Aviuttherbbjett afhther greseni invertiah fsca mdtkog o€ reatihg aomammal suffering
nmedi ci ne for the treatnent of acute pronyel ocytic

from a tbﬁ%hﬁ?ﬁt@lo@ ids| dedtpibBaravee ebmprisinge aBhfifi8ring a therapeutically
invention iS a process for preparing™the

effectlveoé}%ﬂﬁtc(ﬁ‘u{ﬂecéémﬁé?m(ﬁ(é) Egﬁnﬁ’lg r@he i nvent i on

conprising m Xi rve Irndgiredient with at |east

Erabeiicaly efiechy ; ? L %N AROuT Aarve o dofe the medicall
deswabkgl rréihn()lg t?\fe Ecrzag’iatdl ggbj%c{m _E_r{]rgl pr?aur];rfa%zalu’gcal compositions may contain
suitable pharmaceutical acceptable carriers, biologically compatible vehicles suitable for
administration to an animal (for example, physiological saline) and eventually comprising
auxiliaries (like excipients, stabilizers or diluents) which facilitate the processing of the
active compounds into preparations which can be used pharmaceutical.

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

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

Any accepted mode of administration can be used and determined by those skilled

in the art. For example, administration may be by various parenteral routes such as



froma tunmour pathol ogy, as descri bed above,
conprising admnistering a therapeutically effective
W@rawane03sd t he conmpound(s) of Formula (I). PCT/EP2006/062799
"Therapeutically effective anobunt™ is an anount
effective to achieve the nedically desirable result in
the treated subject. The pharmaceutical conpositions
contai n suitabl e pharmaceuti cal acceptabl e )
SUbCUtaB%WSaer'QtraB?féﬁl@gl dﬁ’!"ﬂ?e"@i‘ﬂ’rpamtfﬁf@uwrcl é@tr%RﬁrttﬁB?@ intranasal,
for adm nistration to an animal (for exanple,
transdemtal soral,ayicecakmuiese) and eventual |y conpri sing
auxiliaries (like excipients, stabilizers or diluents)

Pabdritiéra ainhinistratioh hbarPbeCis Bolis Mjedtion @ﬁbng?radual perfusion over
conmpounds into preparations mhlch can be used

time. PrPEQHfPﬁ?L{‘gP O3rentdhd M@@&%Uh'.ﬁa dS UIBAR %%L?&?US”BV nph-aqueous

in any acceptable way to neet t needs o

solutlon%n%sg)%ﬂgp?%ogg)ﬁlaqugaltp{p%ts:j%I’bc%g?eqwué&ygfrbgu“ga § eqrgpé\ts or excipients

different techniques and nodels to validate a specific N
known impifee Art.aardnfan rke i prapatac agcowingde routine: snefngde. In addition,
Modi fications of the conmpounds of the invention to
suspensiorpiof\tke otieeredmpourtds abecappropdateaoily irjecticr suspersions may be
al so be useful. Any accepted node of adm nistration

admlnlsl@?éb bguitasR ﬂﬂgpmﬁé eddNeIfRE By ViehRies Shd:lhhédfdtﬂ bil§ for example,
art. For exanp e, adm nistration may be by various

sesame Ui %ng |E:°f5ft§ Acit! 8§te|?s°‘ %P%ﬂ%ﬁ@g@ sa'rﬂg F)ﬁ‘vgpgﬁ'fthetlc fatty acid

intra ramuscu éritonea
erna or buccal routes.

i ntrana :
esters, f%?’é?ﬂ‘@ tfyﬁ,q}?ﬁﬁesqrrtgg‘ygﬁng% be by bol us injection or
by gradual perfusion over time. Preparations for
Agueeus einjgctiganisispensions nthahcmaye contain | subsiaacess ipereasing the
non- agueous
viscosity of the suspension include, for example, sodium carboxymethyl cellulose, sorbitol,

and/or dextran. Optionally, the suspension may also contain stabilizers.

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

It is understood that the dosage administered will be dependent upon the age, sex,
health, and weight of the recipient, kind of concurrent treatment, if any, frequency of
treatment, and the nature of the effect desired. The dosage will be tailored to the individual
subject, as is understood and determinable by 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



sol utions, suspensions, and enul sions, which may
contain auxiliary agents or excipients known in the
W@ea07/060383 can be prepared according to routi nePCREPIS062799
In addition, suspension of the active conpounds as
appropriate oily injection guspensions may be
adninistered Suitable i pophilic solvents or vehicles
nclude fatty oils, for exanp sesane oil, or

of the C@%ﬂmtt@aﬂm daihy dgsage ef 8¢ Y%Wgé%iﬁm s, cagarrisad between 0.01 to
or synthetic fatty acid esters, for exanple,

100 milligtams plee &il@gram ofr badyweighiles. Aqueous i nj ecti on
suspensi ons that may contain substances increasing the
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sodi um car boxynet hyl cel |l ul ose, itol, and/or
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fromabout 20 to 75 percent of active conpound
via lipososges. hduchwinethede asecwell dmowncishiese pﬁﬁgdmrycﬁklﬁan the art. The
adm ni stered rectally include suppositories. It is
formulatiomgesfehisddvértidn arlecustfalafge parbnterad adndnistration,s2ich as intravenous,
dependent upon the age, sex, health, and weight of the

subcutaﬁ@@u@n@t?émugédlgr %ﬁd(iﬁtrﬁé;b!éﬁtéﬁéal”eat nment, if any,
frequency of treatnent, and the nature of the effect
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a single dose. The pharnmaceuti cal conposition of the
administered,&3ex, timecand seuterof asiministiation: eererahhealth, @nd ether 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.

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



conjunction with other therapeutics directed to the
condition, or directed to other synptonsof the

w@emdioedsen. Usual |y a daily dosage of active iPgF/EP10861062799
is conprised between 0.01 to 100 mi|ligranms per
kil ogram of body wei ght. Thg conpounds of the present
i nvention may be adm nister&d to the patient
i ntravenously in a pharmaceutical acceptable carrier )

Tha gprarowiss b theyincesent dnyertionscan kg @agty mseraredr according to a
intracel lular delivery of peptides can be used, e. g.

processdathickr yses aas i siadimge snatBriah thet bontespording | tarborylic tacid. Such

those of ordinary skill in the art. The formul ati ons

correspdtdinid)icarboxyRe tackiz &dre bessreparddacdsttrigt ® e procedures reported in
adm ni stration, such as intravenous, subcutaneous,
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standari:ngcgggr%pégr’gaglfes’yqﬂﬁ '$articul ar conpound to be
adm ni stered, sex, tine and route of adm nistration,
Aganceasy refaranee, Haidiegrams depgdedendgr thensestianeifa@mples” can be
concurrently. Al references cited herein are entirely
used and tioe spothesiscflaypartitelae sompbeandiof Formalaud) maydld eakilyajesigned.
tables, figures, and text presented in the cited
ThefEIIAG Txaffiles further liistiafe tHRNvERtGR WISIBh MmaKe ft8rence to the
references cited within the references cited herein
: ; also entirely incorporated by reference. Reference
cited F'q?fc')-g'knom nmet hod steps, conventional nethod steps,
ntional methods is not in any
Y b Vel L ; 22 any aspect, description or
enbodi ment of the present invention is disclosed,
Figure 1 audihshows shggeharsigal struntwres|af\thet cempounds whose synthesis and

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.



Once understood the features of the nmethods and
products disclosed in present application, the
woe@eoei38y and kind of additional steps can beP@EEP1096/062799
deduced by reviewing prior art, as well as the
non-limting foll ow ng figu,{ s and exanpl es descri bi ng
the basic details and sone a(gpl i cations of the
i nventi onThe conpounds of the present invention can be
EXAMPLES| | y prepared according to a process, which uses as
starting material the correspondi ng carboxylic acid.
Examplestich correspondi ng carboxylic acids can be prepared
according to the procedures reported in WO703682, JP1
Preparafiord 82 B8 (4 \WyPdxy-BBBEnylag1)iN-hiy8tcxyestripaRlidls 8 T2782) or

according to standard procedure of organic synthesis.

ThS tﬁ%oﬁaﬁéggﬁ% W& %?epé#ég géc,%%iﬁﬁgto{ ﬁ@%é&g h%ig gr% %‘Pgeported as

Sec |'es™ “can used a syn
foll particul ar conpound of Formula (lI) nmay be easily
OlloWS. jesi gned. The fol | owi ng exanples further illustrate

the invention, which nake reference to the cited
Fi gure. DESCRI PTI ON Synthegispiiagrams! Fi gure 1 - It
shows the chem cal structures of the conpounds whose
synt hesi s and bi ol ogi cal testing has been reported in
the present appli

C anpl es and, between brz
i cati on nunber—o®™the corr

o
nunbers in brackets and their correspondi ng biol ogi cal 250

activities data are reported for _ _ _
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 ml (6.2 mmol) of TEA, the mixture was stirred at room temperature overnight. DMF
was removed under reduced pressure and the residue was washed with water to 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 60F254, CH2Cl2:/MeOH 90:10 ) R¢= 0.34 (Merck
LiChroprep RP-18, MeOH/H,0 60:40)
"HNMR (DMSO-dg) 6 1.74 (6H, s, 6Ad.); 2.04 (3H, s, 3Ad.); 2.12 (6H, 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);



conparative purposes only. Figure 2 - It shows the
chem cal structures of the conpounds whose biol ogi ca
W@ e®viegshas been reported in the present appl PCHEPNG/062799

but which are outside the scope of the present

i nvention. The conpounds b i ng a hydroxam c group

are reported mﬁth their ide i fication nunber as

icated in or Reference Exanple

7.48- 769e&5h!aem Mbk%pg (1H1ebr§deQQNHler) O hlitbér @H)I H@ 73 (1H, brs, -

correspondi ng carboxylic acid conpound is reported.
CONHOF)e conpounds identified by nunbers in brackets and

their correspondi ng biol ogical activities data are

Exampld gported for conparative purposes only. EXAMPLES
Eian‘pl e 1 Preparation of

ynt hesi s di agram 1 report ed as foll ows. Synt heS| S
(Snggél agraml1l ng ( 1 .04 mol) of
E- 4- (4- hydr ox phenyl )cinnam ¢ acid were dissol ved
Thadide aemp was prepared g@ccoiing tothe swyhags diagraps2 reported as
nmol ) of hydroxybenzotriazole hydrate and 259 ng ( 1
follows. . 35 Mol ) of
1- (3-di net hyl am nopropyl ) - 3-et hyl - carbodi i m de
hydr ochl ori de were Hesizddfagpame2 Ut i on thus
obt ai ned was kept under stirring at roomtenperature
for 3 hours. After addition of hydroxylam ne

hydr ochl ori de (%@gHrrg , 5.2 mmol ), followed by QOJ@OH
(5.2 ) 'EA, the m xtuke was stirred at—room

e over ni ght . DI\/F
—

HO HO

To a solution of E-4-(3-(1-adamantyl)-4-hydroxyphenyl)cinnamic acid (2 g, 5.34
mmol) in 80 ml of DMF were added hydroxybenzotriazole hydrate (866 mg, 5.34 mmol)
and 1-(3-dimethylaminopropyl)-3-ethyl-carbodiimide hydrochloride (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-dg) &: 1.73 (6H, s, 6Ad.); 2.04 (3H, s, 3Ad.); 2.13 (6H, s, 6Ad.); 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,



was renoved under reduced pressure and the residue was
washed with water to obtain 263 ng of a crude product.
w0708t i on by flash chromat ography on reverBEI/PPa8€062799
silica gel (LiChroprep RP-18, Merck) using nethanol:
wat er 50/ 50 as eluent afforded 34 nmg (13% of the
title corrpound as a white sdtid. Mp. > 300C Rf= 0.2
k silica gel 60 CH2CI2/I\/EOH901H5Rf:
-CH= Jo' moem)cz @%ﬁﬁdﬂHem A D.OR TRy Prso-GONRIPHY Rk (1H, s, -OH);
(DVM5O-de) d 1.74 (6H, s, 6Ad.); 2.04 (3H, s, 3Ad.);
10.75 (18, bes,(-GONHOHHAd. ) ; 6.44 ( 1H, d, -CH=, J = 16.00 Hz);
6.82 (2H, d, 2Ar, J =8.19 Hz); 7.43 ( 1H d, -CHs, J
Example316. 00 Hz); 7.48-7.69 (5H, m 5Ar); 9.00 ( 1H brs,
-CONHOH) . 9.62 ( 1H, s, -OH); 10.73 ( 1H, brs, -

Pregaraﬁ@'l"w ?'gﬁ'{%ﬁnl gnt@)-%?@ [dtbk th 'Iér]re-_z-carb xylic , acid N-
hvd e T% he title conpound was prepared according
u@@ﬁswx esis diagram 2 reported as fol | ows.

Synt hesis diagram 2 To a sol uti on of o
Thﬂ tite- quﬁgblﬁam/% yraparedr asgasdiagyto) synthesis cdiagraim (3 reported as
g, 5.3 mol) in 80 n of DWVF were added
follows. hydr oxybenzotri azol e hydrate (866 ng, 5.34 mmol) and
1- (3-di net hyl am nopropyl ) - 3-et hyl - carbodi i m de
hydrochloride ( 1 1¥yrtHesfs diagramd. The mixture was
stirred at roomtenperature for 4h. After addition of
hydr oxyl am ne

‘3 O ‘ COOH ‘3 O O CONHOH
HO O HO O

212 mg (0.53 mmol) of 6-[3-1-(adamantly)-4-hydroxyphenyl]-naphtalene-2-

carboxylic acid were dissolved under nitrogen 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), followed by 0.36 ml (2.65 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 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.



hydrochl oride (1856 ng , 26.7 mmol ), followed by 3.7
m (26.7 mmol) of TEA, the m xture was stirred at room
W@ 209p@e@sir e overni ght. DVMF was renoved under PETHERMA6/062799
pressure and the residue was washed with water to
obtain 5g of a crude produc,f3 Purification by flash
chrormt ography on silica gel” (phosphate buffered)
1 as_el uent dichl or onet hane/ met hanol 95: 5 af
HNMR@M de} 51 hd 61 (BH, &, 6Apo 2P L3Has. -5 241 i(BH, méAd) 6.90 (1H,
210-212 0C dec. Rf = 0.19 (Merck silica gel 60F254,
d, 1Ar, He8ateHzlgt TOAt-7454 | 2H HRIVRAC DVET-d 88 @H,In?ZAIOﬁB'LOZs(ZH, dd, 2Ar, J =
6Ad.); 2.04 (3H, s, 3Ad.); 2.13 (6H, s, 6Ad.); 6.46 (

2.23, 893‘Hz§1| 8: H, 8, TADSOEHY (1A, brs, -Sﬁ)NH ) 41.354MH, brs; -CONHOH)
8.19 Hz); 7.29-7.40 (2H m 2Ar); 1H, d,-CHe

<amolg416: 00 Hz) 7.52-7.65 (4H, m 4Ar) 9. 03 ( 1H brs,
—LéON 54(1H s, -OH): 10.75 ( 1H brs,
' ' Of .

oxyI ic acid thdroxyam de (ST2142) The ti tI e corrpound
hydroxy-gesylamiden (88388%br di ng to synthesis di agram 3 reported

as fol | ows. Synt hesis diagram 3 212 ng (0.53 mmuol ) of

The [ fttel -doatoumat was- prépared xggdoedinlg] syatpbsisl diagram 4 reported as

carboxylic acid were dissolved under nitrogen in 8 m
follows. of DMF, then 79 ng (0.58 mmol ) of hydroxybenzotriazol e

hydrate and 132 ng (0.67 mmol) of

1- (3-di net hyl am nopropyl)-3- ethyl-carbodiimde

hydr ochl ori de were added and the sol ution thus

obt ai ned was kept

Synthesis diagram 4

B o B
T — T
9 9

60 mg (0.144mmol) of 3-[4-(8-(1-adamantyl)-2,3-dihydro-benzo [1,4]dioxin-6yl)-
phenyl[J-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 50puL (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), then hydroxylamine
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



under stirring at roomtenperature for 2 hours. After
addi tion of hydroxyl am ne hydrochloride (184 ng , 2.65
woreeiZpeo3sdl | onwed by 0.36 m (2. 65 mmol ) of TEAPCT/ER2006/062799

m xture was stirred at room tenperature overnight. DW
was renoved under reduced p{qssure and the residue was
washed with water to obtain 150 ng of a crude product
Purification by flash chronat ography on reverse pha

and the §itrate wagavaghadowith waier amd digth to affard 49ed mgh @5%) of a white
wat er 85: 15 as eluent afforded 80 ng (41% of the

solid. title conmpound as a white solid. Mp. 217-219 0OC
dec. 1HNVR (DMSO-de) d: 1.76 (6H, s, 6Ad.); 2.05 (3H,

M.p. 21521870 dbe. B2 0. SQMerék sifiésl gbl 60+ ,20) dHM/MéOH@ﬂ)J =
8.19 Hz); 7.41-7.54 2Hm2Ar .88 (2H, m

1

HNMRWso%fAr)ﬁ%é (gi}P‘(s %a{d)b wﬁﬁqgésﬁ % 6Ad.); 4.27 (4H,

s, CH2-§-)r§4(7O&l;g,” A 6§0 gf?({,@(ﬁ (.80 487 7.08 (1H, 5, 1Ar); 7.47
41di oxi n- 6- ;) n I Nhvdr oxy- acryl am de (ST3081)

(1H, &, B4 % 18 QbED T «Z@emgaréer)aawrérh@rgwmww) 10.75 (1H,
diagram 4 reported as follows. Synthesis diagram4 60

brs, -CORHOBI).144mvl ) of
3-[4-(8-(1-adamantyl)-2, 3-di hydro-benzo [ 1

Example 4] di oxi n-6yl ) - phenyl -acrylic acid, 55 ng (0.144

nmmol ) of N-[(dinmethylanmno) - 1H1 ,2,3-triazolo-[4,5-
Prepara%r.? yri
AL
aculami%ew_s%logg)

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

(HATY)

follows.

Synthesis diagram 5

‘3 O _COOH ‘3 O _CONH-OH
HO O cl o O cl

5 mg (0.134mmol) of E-3-[3'-(1-adamantyl)-2-chloro-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-methylmethanaminiumhexafluorophosphate 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



and 50m _ (0.288 mmol ) of DI PEA were dissol ved under
nitrogen in 1 mM_ of DVMF. The resulting m xture was
waeloroesss or 2 min. (pre-activation tine), thePCI/EP2006/062799
hydr oxyl am ne hydrochl oride (40 ng, 0.576 nmol) was
added. The reaction was stijged at roomtenperature
overnight. After evaporation of the solvent the
resi due was_i ce-cool ed, added with water and sti
at roomstgmpgratgfe.r bagnreeieg SUGPENSIqN wvas §lierednand @@%é‘ﬂ@t@ rwas washed
was filteredand the filtrate was washed with water and
with watdr ant dietbylhethet. d'heef ¢rodd wids purified &yojashf craomiaitagraphy on silica gel
solid. Mp. 2 11-2130C dec. Rf = 0.6 (Merck silica gel
(phosphﬁ%@ﬁﬁered%@bwhérﬁ H)&\I&WMB’\&@YE@‘(W@)OI@ 11tc7 6bta|n 15 mg of
6H, s, 6Ad.); 2.04 (3H, s, 3Ad.); 2.12 (6H, s, d.);
7(4HsCH20)647(1Hd CH:J:16OO
aWh'te%' 7.00 ( 1H s, 1Ar): 7.03 ( 1H, s, 1Ar): 7.47 (

M.p. 16@“%(1&? %_fﬁ Otgf(Mel.ég\ﬁ%HZgl .@QE?%ZFE&E/@?@'I glél@»lAr)

1 le 5 Preparation of E-3-(3'-Adamantan-1
HNMR [OMEQiakb Pt 721 pat o BAG ) B0 Ak 5 BAGIr 509 46Hy BafiAdd; 6.51 (1H,
(ST3088) The title conmpound was prepared according to

d, -CH={ lhe 5/00 =) 6.84i (&), @M Arrep@.12HAS7 AGI (b, 18y,1d K93 Hz); 7.16
diagram5 5 ng (0. 134muol ) of

(1H, s, tAD); [7336(7151i@lmht 2Mr2756|(¢H0d41AhxﬂaE SX‘WJHEPGP‘Y’! (fy$11Ar); 9.10

- acrylic acid,

(1H, brs, B QRHE a%%grm'? P’ﬂ-{)r Q77 (1H, brs -CONHOH).

Example 6

Preparation of E-3-(3'-Adamantan-1-yl-4'-methoxy-biphenyl-4-yl)}-N-hydroxy-acrylamide

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

Synthesis diagram 6

a8 o
ST — LC

450 mg (1.159 mmol) of E-3-[3’-(1-adamantyl)-2-chloro-4’-methoxybiphenyl-4-yl]-
acrylic acid, 529,2 mg (1.392 mmol) of N-[(dimethylamino)-1H-1,2,3-triazolo-[4,5-b]pyridin-
1-yl-mehtylene]N-methylmethanaminiumhexafluoropho-sphate N-oxide (HATU) and 404
uL (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



yl - met yl ene] N- et hyl met hanam ni umhexaf | uor ophosphat e
N-oxi de (HATU) and 47m _ (0.288 mmol) of DI PEA were
wale@3obozesl under nitrogen in 1 m _ of DWMF. ThePCT/EP2006/062799

resulting mxture was stirred for 2 mn.

(pre-activation tine). Hydr,ﬁgwl am ne hydrochl oride (37

rrg 0.536 mmol ) was added d the reaction was stirred

or additional 90 min. After evaporation of the

hdeOCh@élld@éﬂW t19emB edi320emmed) artctDLFe‘éKEQfl rhddSg0nmel)iatdes mL of DMF,

and stirred for lhat roomtenperature. The resulting
was addedsgrehthiearackcn Waktséirred fanadditiendli2.2h.at e was washed

with water and diethyl ether. The crude was purified

Wtk iupa StheCitiaeiBh PEIkRIPE v tHen adidified! wittd b@qwé&I§H0| £SpH 3-4); the
buf fered) using as el uent dichl oronethane/ net hanol :

resultlng}s%ébfgﬁm ag TiBFe ogén%‘ éﬁf@@t%g%té %324&?3?%52833\99%?@59055 HCI (pH
3-4) an%w@_tgr twag tfg%r)leuépéLr@)(kp §n6|';|gt Ag?_ﬂd%ézd 9%@8“\9 tdom temp. and

16.00 Hz); 6.84 1H, d, 1Ar, =8.19 Hz); 7.13 ( 1H,
keptundﬁrS:lenggvern&ms Hz); 7.16 ( 1H s, 1Ar); 7.36-7.51

(2H, m 2Ar); 7.56 ( 1H, d, 1Ar, J = 8.19 Hz); 7.71 (

Filtration ofl Agsultiryy $@sdenkidn bnd, wasbOH@th; adetbBe (galkl, 350 mg of white

-OH); 10.77 ( 1H, brs, -CONHOH). Exanple 6 Preparation

solid (0. 967 Eyléld( ?5%f)damant an- 1 _
-4 - et hoxy bi phenyl 4-yl)-N hvdroxy-acryl am de

Ri= 0.2] @%‘g%h‘ Bl Bt R IR IEP T sne Syt hesi s

THNMR (OREG T s: 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-HJ and 426.38 [M-Na]".

Example 7

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

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

Synthesis diagram 7

COOH CONH-OH
Z

(U o
o — _C
HO HO

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

under nitrogen in 13 pul of DMF, then 1.2 mL of CH2Cl, were added and the solution was



450 ng ( 1 .159 mmol) of
E-3-[3"-(1-adamantyl)-2-chl oro-4'-nmet hoxybi phenyl - 4-yl
WQ 2008000383 ¢ acid, 529,2 ng ( 1 .392 mmwol) of PCT/EP2006/062799
N-[(dimethylamno)-1 H1 ,2,3-triazolo-[4,5-b]pyridin-
1-yl - mehtyl ene] N- et hyl net am ni umhexaf | uor opho- spha
te N-oxi de (HATU) and 404 ~ (2.32 mmol ) of DI PEA
re di ssolved under nitrogen in 13.5 m _ of DWF. The
cooled q:té)s,g tARRy stowiadditionmef 33 p}_g(g@& mmaipoi@xalyl chloride the solution was
pre-activation tinme). A solution of
kept undgrstintipigaai 020 yfdr cfimhiar iAdsolutiéh ofl 9mgy(0.@8 Iamhahyrof hydroxylamine
and DI EA (404 nl_, 2.320 nmol) in 4.5 nl_ of DVF, was

hydrochwud@darﬁmms he. (1686 nhrABI) WESTESA i 0K nflobf TREIMIO®BM was dropped at
.2h. Work-up: The reaction m xture was then acidified

0°C, theW' tthlfé Hr%o ’éﬁheﬁp'at%‘@ for U0 %Fl&rtédlﬁteozpaf’@ﬁf ct)" the organic

ere eprec:lpltaevvas

layer qur}ﬁ?é}o %@Hé{%\bﬁ@q ar,glg gi%a éb{j’ ?Itﬁg adl hv%%&? QB% o%galn 30 mg

under stirring overnight. Filtration of resul ting
of a yellgys$pldsi on and washing with acetone gave 350 ng of
white solid (0.867; yield: 75%. Rf= 0.27 (Merck

Psiificationg e lby6 BB85 AchrofidR6l@phiy Obh Ofevede Iptdéd (DiGRropedp RP-18,
d: 1.73 (6H s, 6Ad.);: 2.04 (3H, s, 3Ad.): 2.08 (6H,

MERCK?usﬁrgdas} el&rﬁ@véteﬂ/hﬂetﬁ’ancflQ;H:?gfbrdédlﬁﬂm}_'é (559/&?17 th@hlﬁe compound

brs, -CONHOH); 9.60 ( 1H, s, -OH): 1078(1H
asa""h'g &H'd CONHOH) . ES-MS: 402.48 [MH and 426.38 [ M Na

Ri= 0.3 @E{rgﬁrgmga,ge%sﬁar ﬁéhgﬁ'ﬁ%g"' ROk oxy- pr opi ol ani de

"HNMR (DMSO-dg)5: 6.85 (2H, 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-yl]-N-hydroxy-acrylamide (ST 3258)

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

Synthesis diagram 8

COOH CONH-OH

® —
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 title conpound was prepared foll ow ng synthesis
diagram 7 reported as follows. Synthesis diagram 7 40
WOorenof00¥3 nmol ) of (4' - hydroxybi phenyl - 4-yl ) - pPCPEP2HNE062799
aci d_were dissolved under nitrogen in 13 m of DV,
then 1.2 m _ of CH2Cl 2 wer dded and the sol ution
vvascool ed at OC. After slow addition of 33 m _ (0. 38
1) of oxalyl chloride the solution was kept under
the m|xt§fq qun@tlrqu A&lcopnt temperaturg 9513 i BM owq@re(rm\@gi under reduced
mol ) of hydroxyl am ne hydrochloride and 148 m _ ( 1
pressure 86d tineesidie Was wash@davith wadér (oHibtain? eftér fltratisn, 48 mg of a white
dropped at Q0C, then the m xture was stlrred at Q0C

solid. Mfr240-2b3°cMdery. Rddi bion(MércktEificd fsgm | CHAISMEOH 90:10 ).
washed vvlthHCI 2N, dried with Na SO tered and

"HNMR BSRRO Slisg)gﬁﬂab”h Cwongéfséﬁ '5%(%11!& LOH, J = 5.58 Hz); 6.47

i on flas ogr aphy” on' r everse phase

(1H, <, Sé\% A% ﬁﬁﬁ&ﬁ 73 GFL '”9&%5('% hoioh? (1 ¢ 1GH= J = 16.00

ound as a white solid. Rf= (Il\/brck silica
Hz); 7.56gFBB46H, 0 B8N0 H, gmsl@qwmm QU ey CG%‘MOH)
(2H, d, 2Ar, J = 8.93 Hz); 7.50 (2H, d, 2Ar, 8. 93

Exampld®); 7.65- 7. 85(4H, m 4Ar); 9.75 ( 1H, brs, C(]\IHO—l),
10.50 ( 1H, brs, -CONHOH). Exanple 8 Preparation of

Pre arat|§n bf E=4L Idhl@fﬁﬂf 20 nyfR4WILN %fﬁ'ilﬁ q8TB192)
e conpound was prepare oW Nng

TQX thg %%h@)oq}nﬂ%@bﬁepraw@ ?&I%% s{lr‘i’tjl'mteglé’sdlagﬁ%m gq‘ébérted as follows.

Synthesis diagram 9

o CO0H o~ CONHOH
o S oA

@ —
HO HO

(0.75 mmol) of E-3-chloro-4-hydroxyphenylcinnamic acid were dissolved under nitrogen in

205 mg

7.5 ml of DMF, then 285 mg (0.75 mmol) of HATU and 97 puL (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 hydrochloride (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. Rf - 0.16 (RP18 MERCK,

H,O/MeOH 1:1 ).



70 mg (0.28 mmol ) of E-4-hydroxynethyl phenyl ci nnam c
acid were dissolved under nitrogen in 3 m of DW,
w0 b@n/0dB%3 ng (0.28 mmol) of HATU and 97m _ (0. BGI/EPIDG/062799

of DI PEA were added and the sol ution thus obtained was

kept under stirring at roo enperature for 5 mn.

After addition of hydroxyl am ne hydrochloride (22 ng ,
1 0.31 m’mB\/,Fsthe m xture was stirred at _roomtenperature
HNMR {BM3R-de 3648  1He fo vehl=unbier19-63 tdai 72 £r €, AA8 4 me8.93 Hz);

resi due was washed with water to obtain, after
7.40-7.784i (Tt an,i 7dr); B3 ifthH pbrsa-GONRO Y| 10150 K1, bra2 aCQRBQI).

dec. Rf = 0.6 (Merck silica gel 60F254, CH2Cl 2:/ MeOH
Example®®©10 ) . 1HNMR (DVMBO-de) d: 4.51 (2H, d, -CH2- , J =

5.58 Hz); 5.20 ( 1H, t , -OH, J = 5.58 Hz); 6.47 ( 1H,
Pregaraﬁenj ) g‘ %—#—51 -I?élgrf tl -hamgt o i

: : 3 ( 1H, brs, -CONHOH); 10.75 ( 1H, brs,

M@é@%’.@an‘pl e 9 Preparation of

E-S-P' -chl oro?' - hydr oxybi phenvM yl | - N- hydr oxy-acryl am

The titlsTcompoynd meas: prapared @ssartingvie synkesiscdiagsamolf kegported as

synthesis diagram 9 reported as foll ows. Synthesis
follows. di agram 9 (0.75 nmol ) of

E- S-chl or o”- hydr oxyphenyl ci nnam ¢ aci d were di ssol ved

under nitrogen in 7synfhesis didgrank ABN 285 nmy (0. 75

mmol ) of HATU and 97°m _ (0.56 nmol) of DI PEA were

added and the solution thus obtained was kept under

stirring at roogt erature for 2 mn. After addition
AT P q@?ﬁochl or 3 _Z5 afONHOH
As stirred at r 2
removed , under sre-dand t he

due was washed—w th water to after

ration, 140 ng of a crudgup

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 CHgl, and left 90 min at r.t. Taking up with 80
ml 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



Purification by flash chromat ography on reverse phase
((Li Chroprep RP-18, MERCK) using as el uent
wawiozpeses hanol 1: 1 and cristallization fromRCEEP2N6/062799
ether afforded 2 1 ng of the title conmpound as a white
solid. Mp. 172-1750C. Kf 00 16 (RP18 MERCK, H2O MeCH
1: 1) .1HNWR (DMVSO de)d: 8248( 1H, d, -CH=, J =
15.63 Hz); 7.05 ( 1H, d, s 8.93 Hz); 7.40-7.74
the soluyqptth;ﬁ ob/talygd Ve k@p’ngdgq §ﬁ|rrmg(m}_[gq,m tgmpgoatprqﬁpr 2 min. After
brs, -CONHOH). Exanple 10 Preparation of
addition &f hydtoxXytataimeritydrpchloride K84 yrdhenyA1l mnaqipt the midu @ was tstirred 2 h
oxylic acid Nhvdroxyam de (ST3259) The title conpound

at r.t.. DNVESwRE ¢8/oved afeier fedlitddpre¥stneesidthd REIRIE \ﬂst washed with water
reported as follows. Synthesis diagram 10 Meth

to obta%%;t@fjaﬂ?rggéﬁl\ 4y 9hg XWhSﬂ)q phgat ﬁétSngs”%aqﬁl?? by flash

ded to an¥ice-c uspén3|on

chromatBtaphhilgaah eSS Fo15) ?—%"éf TanivR: By SRees: 1.7

90 mn at r.t. Taking up with 80 of cold water
6H, Adanep k@2 {s.a3t.rAdamb 2. W (% GtHAglam), t%&@u(&m&ﬂm @CHRY, 7.12 (d, 1H, 1Ar,

dryi ng and evaporating the joined organi c phases, and
J= 8.56¢,h7r.5m(dpghﬁlapAy, Jsi1.88)agdB5 (due&ha/Arr OAc1.86,18)93)a7.83388, 1H, 1Ar,
mg of nethyl 6-(3-adamantyl -4-net hoxyphenyl ) napht oat e.

J=8. 56Th1 se)ﬁmm@lea@i {H3%ART) =\@56541BBINETD- sﬂoa(rﬂl\éﬁolzm)oa 19 (s, 1H,

in MeOH and the mixture was refl uxed

1Ar), S'ﬁ/ﬁ)r ﬁggpga%@gg%)ﬁgﬂgpt(glfg__er, addi tion of HCI and

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
AN
O l - CONHOH
S @
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 ml 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 exitract evaporated to give 79 mg of 2-

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



adamant yl - 4- net hoxyphenyl ) naphtoi ¢ acid, np >300C.

Thi s conmpound (100 ng, 0.24 mmol) was di ssol ved under
wordorogsss in 2.4 m of DMF, then 92 ng (0.24 nPOI/EPH6/062799

HATU and 0.2 ml ( 1 .21 nmol) of DI PEA were added

andt he sol ution thus obtai was kept under stirring

at roomtenperature for Tn. After addition of

0.22 mef¥flr Y AGLSIGLd TR GHY B ngsopﬁﬁlad%wmﬂz | 10.088Smmol) of p-

ture was s rred was re

toluenes:u;ﬁGH%t deigr a te?d%ﬂgt Ehﬁ_ﬁm‘éshﬁgrén"g\?as"‘@ﬁﬁsg ﬂdagla"@tt fdom temp.

al n, rati on crude pr

FiItratior{ 8Ad W@s‘hlr%Witfni md%yggg%ﬁée [ E| bﬁﬁd%%lgg ((ggd):ﬂlé()jr%%enylyl)acryllc

acid, mbszoekzozﬂmrmf) = 0.803TLS, Mdrcmwashgez @HZ(:@/M&HH 95/5), '"H NMR
Adam), 3.86 (s, 3H, OCH3), 7.12 (d, 1H

(DMSO-85)36 5,507 (571 H,d -CHH, J1A16.00 Hz),. B8 ,(s71H5 (cmu;, 1H, 16,00, Hz), 7.50-
J =1.86, 8.93), 7.83 (dd, 1H, 1Ar, J = 8.56, 1.86),

7.75 (m, B3BANN.10(s, THYr 1050(s818p, 1.86), 8.00-8.10 (m 2H,
2Ar), 8.19 (s, 1H, 1Ar), 8.35 (s, 1H, 1Ar), 9.40 (s,

Examplgg# 11.35 (s, 1H). Exanple 11 Preparation of
E-3-r4' -chl or obi phenyl 4-yl | - N-hvdr oxy-acryl am de
PrearafléT I%?’Q tetht ' 83?#‘22?2} 0

m xtur e
Tﬁe %ﬂ'Pcﬂ?’HP%“%N@%/PSﬂ%% ;ﬂCFBFdé’rl%‘S g K fefi 12 reported as
mol ) of O tetrahydropyranyl hydroxylamne in 3 m of
follows. THE were added 0.45 m ~(0.46 mmol) of lithium
hexadi net hyl si | azane, the m xture was stirred 10 m n
under Synthesis diagram 12

N CO0CH, 5 CONHOH
O iy CONHO X
® | i
—_—
MeO O
© MeO

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

200

29 mg (0.025 mmol) of Pd(PPh3)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,COj; 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 NH4ClI, extracted with AcOEt, the extrac evaporated to give 145 mg
of 2-tetrahydropyranyloxyamide of 3-(4-methoxybiphenylyl)acrylic acid, as a yellow solid.



ni trogen, then the reaction was quenched wth NH4Cl
solution. Once at roomtenperature, the m xture was
weziormewesl with Et OAc, and the extract evapor aREHEP2906/062799
give 79 ng of 2- tetrahydropyranyl oxyani de of
3- (4-chl or obi phenyl yl )acrylcézz acid. This conmpound (79
ng, 0. 22 mmol ) was dissolved™in 3 m of MeCH, added
' 0 I n f C
A‘r’T\%(?]Ig %rdgﬁgé at?ogi%t gHﬁHI%Buﬁ 8 05 ‘?ﬂrﬂr éﬁﬁ]\?ﬁ ﬂ sdm of MeOH was

vestos TSR, 713 oo Eﬁ%‘ﬁ%@?&k‘ﬁtﬂw ﬁ%‘%&?@ﬁf@?ﬁib&gﬁ

filtered &Rd \3%11“%90%'/ tgig;\lléa;@H td- Iﬂ@é E(—)Cn'g?d 3 54 hi6 Ig%b@blphelnylyl)acryllc acid

hydroxyaﬁahﬂe Mp=196"0(déd) be ZQCG—ECIQIMeG-CESE JH NﬂR@QDMSo -dg): 3.80
.-775(m8H8Ar)910(s 1H), 050(s 1H).

(s, 3H, GMe)pb.d71d, PHep@H:,ibn 1&.6 Hz), 7.03 (d, 2H, 2Ar, J = 8.9 Hz), 7.48 (d, 1H,
E- 3-r4' - met hoxy- bi phenyl - 4- vH N- hvdr oxy- acryl am de

CH=, J % $530ldg), 7157143 (ne, GdnpA)N.08ds, bk pd: &6l (si¢ddr di ng to
synthesis diagram 12 reported as follows. Synthesis

Examplejildgram 12 ng (0.83 mml) of nethyl 4-bronoci nnamate

were dissolved in dry toI uene, added vvith 29 nmg (0.025

Prepara

———

2M Na COa in ter ref uxed
'HME?

: of
Tﬁ\aﬁqkei HMBo TR s PThREtPtha aqdmfrm 13 reported as
brine, filtration and fl ash chromatography (Merck
follows. sj | j cagel ) with Hexane/ Et OAc ni xtures from 95/5 to 8/2
gave 112 ng of methyl 3-(4-nethoxybi phenylyl)acryl ate,
np. 175-1770C. Synthesis diagram 13

X COOCH, |
O E\/CONHOAQ O - 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(PPhs);, a solution of 374 mg (1.1 mmol) of 4-
cyanobenzeneboronic acid in 2 ml of MeOH, 6.8 ml of 2M Na,CO; 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-cyanobiphenylyl)acrylate, 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
ml of sodium hexamethyldisilazane, stirred 2 hrs, then heated at —20°C, cooled again at —
78°C, quenched with NH4CI, extracted with AcOEt, the extract evaporated and
chromatographed (Merck silicagel) with Hexane/EtOAc 6/4 to give 189 mg of 2-



A solution of the above conpound ( 110 ng, 0.41 nmol)

and of 2-tetrahydropyranyl- O hydroxyl am ne (48 ng,
w@2001/000383 ) in 6 mM THF was cooled at -78 0C, BCOEP2006/062799

with 0.81 ml of sodi um hexanet hyl di silazane, stirred 2

hrs, then heated at -20 0C, 3:ool ed again at - 780C,

guenched wth NH4Cl, extrac% ed wwth AcOEt, the extrac

tetrahydEcYpS’?? @é&garrﬁ‘ae%f\ﬁef gar{&lﬂger}ylyl)acryllc acid, as a white solid, mp. 211-

opyranyl oxyamd
213°c. 3- (4- met hoxybi phenylyl)acrylic acid, as a yellow
solid. A solution of the above corrpound (145 ng, 0.41

Arrsmhﬂom re>f5cha1 atStfve'VE@ﬁPBﬂﬁdt(ﬂB?t @, .54 rﬂﬁ’aoggm( §.rhR of MeOH was

of p-toluenesulfonic acid, stirred 24 h at room
treated V\ﬁh’p30fm2t(@l g:i rﬁmdl)\/\asbetdlu&nbbullf&% adi®, siirvéd 34 AYabfoom temp,
(4- met hoxybi phenyl yl )acrylic acid hydroxyam de, np.
filtered 24880wWagked )wittiRf MBOH, ( {cH2(Dre?/9E Chl 96K B}(4-dyariﬁmhenylyl)acryllc acid
(DMSO-d 6) : 3.80 (s, 3H QOw), 6.47 (d 1H, - CH=,
hydroxyammﬂe iap., 212-2347G, R2GI3 (%gClﬂMeQH 951%)) , 'HNMB: (IMSﬂ-Ide) 6.54 (d,
J = 15.6 Hz), 756773%35 6H, 6Ar2 9.05 (s,
1H, -Cl'Eyl)J ﬂé bz, d.91 H; 1|'E><@leé— Briid)a7 &9 (eh2bk 2Ar, J = 8.2 Hz), 7.82
' - cvano- bi phenyl - 4- v N- hvdr oxy- a am de
(@, 2H, Jsrds0BR e | LB RO 905 (br Dby 10886 14 OB

synthesis diagram 13 reported as follows. Synthesis

REFER 4 mol) of methyl 4-bronoci nnamate were
dissolved in 7 mM of dry toluene, added with 116 ng

I @hi¢ sevtioh @k REPOPPIRe Synthedi of | sum@fcomourdls{ vihich lhave been
mmol ) of 4- cyanobenzeneboronic acid in 2 m of MOH,

synthesggtg étﬁdotggtoe?l'\fg%%&%@ﬁv‘ﬁﬁ@Bseﬁﬁalac{rgé} Wﬁ%v? thle F?uperlonty and the

advantages of the cIa| ! aé Egr%pgﬂgds overhthelr closest homologues.

Reference Example 1

Preparation of N-hydroxy-3-(4’-hydroxybiphenyl-4-yl)-propionamide (ST 3208)
The title compound was prepared following synthesis diagram 1R reported as
follows.

Synthesis diagram 1R

COOH CONH-OH

( —
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 ml (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 hydrochloride (621 mg , 7.5



chromat ography (Merck silicagel) wth Hexane/ Et OAc
m xtures 9/1 gave 273 ny of nethyl
w@2qod/0e038hobi phenyl yl )acryl ate, np. 150- 152 O0CPCHEP2006/062799
solution of the above conpound (270 ng, 1.02 nmol) and
of 2-tetrahydropyranyl - Zproxyl amne ( 1 17 ny,
1 02 mml) in 14 mM THF was cooled at -78 0C, added

07 m of sodi um hexanet hyl di si | azane, stl rr
mmol), Fﬂ% m'ldh'éﬁl"\‘laéa"!té@datat ToemdempesiuEr) farghprh. abM y\@@o;emoved under
guenched with NH4Cl, extracted with AcOEt, the extract
reducedeprapsurat ¢hie aesided raddadogitmmmer (aMarsd:ilzrediati @&y &dr) 15mih. to obtain,
Hexane/ Et OAc 6/4 to give 189 ng of

after fntratubﬁt %hydgww Wit @6%a02%)O0M.p. 180-182°C. R;= 0.1 (Merck silica gel
4- cyanobi phenyl yl)acrylic acid, as a white sol |

A sol ution of the above conpound (187
60F 24, %?C?Z/@%Orrlﬁéé) n5mM of MeOH was treated with 30 ngy

1 ) | ugnesul f anj i d.o.5i4rred 24 h at
HNMR @Nﬁ?% 251 BHL ) SRSt 85 i %@éﬁﬁlo&g.ﬁ@ 0b = 7.82 Hz);
of 3-(4- c anobi phe yl)acrylic acid hydroxyam de,

6.82 (2, 2hr0) 10 S QIR 22 1, hiSArof P0G )6 AOLFIRAH, T, 4Ar); 8.75
(DVMBO-d 6) : 6.54 (d, 1H, -CHe, J = 15.3 Hz), 7.51 (d,

(1H, brs LLCORHOH)] 955 6113, bhis) -CONGIDKIY 10245 (BHrbrs,)-GHB. 2 Hz)
7.82 (d. 2H 2Ar, J = 8.2 Hz), 7.8-8.0 (m 4H 6Ar),

Referenee@_&agye pH, NH), 10.80 (s, 1H, OH). REFERENCE
n thls section we report the synthesis of
PreparafiGibf ES N PRy AR lai {;SSIS.‘#] tﬁgd tested

u ority and the advan the cl ai
TRE R AT aS Prqg%%fiﬁﬁ%m S {lbesiSrdRgran 2R reporied as
Exanpl e 1
follows.

Synthesis diagram 2R

COOH CONH-OH
@ — C
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 mixture 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.



Preparation of
N- hvdr oxy- 3- (4' - hvdr oxybi phenyl - 4-yl ) - propi onam de (ST
W@208)p00Bke title conpound was prepared foll ow PGI/EP2006/062799
synt hesi s di agram 1R reported as follows. Synthesis
diagram 1R 368 ng ( 1 . ) of
3 (4' - hydr oxybi phenyl - 4- yI) ropionic acid wer e
di ssol ved under_nitrogen in t hen 56 nq 1
M.p. > 168-178°G@moRy - of 0-ABTYIeIARK 81“02391&1’4 6@'7255, %C}z /Me@rl@; 0) "HNMR
wer e added and the solution thus obtained was kept
(DMSO-dg)d&6.48 (1H,i dhgCt=, oo rt6tGhie); 8. 30-¢ . T (10H), mi 8Ar Af-Céit=); 9.05 (1H,
addi ti on of hydroxyl am ne hydrochl oride (521 ng ,

brs, _Coﬂﬁ@ml 10.50 1 $HMbIE, LCONMOHS! i rred at room tenperature
h. was renoved under reduced pressure, the

. ded with water and stirred at QC for 15
Referenf:@ﬁxg L3 ain, after filtration, 354 ng of a white

227(2H d - CH2- J 782 Hz) ; 281(2H d, -CHz-
The gtitle pog;pqqz\p V\@sggrqu:pd Cfollqwng syrthgsig3diggyam73Roreported as
(2H d, 2Ar, J 8.19 Hz); 7.40-7.55 (4H, m 4Ar);
follows. 8. 75 ( 1H, brs, -C(]\IHG—I); 9.55 ( 1H, brs, -CONHOH);
10.45 ( 1H, brs, -OH). Reference Exanple 2 Preparation

of E-3-(bi phenyl - 4- g{htHdsiy didgranf8Ry| am de (ST3256)
The title conpound was prepared foll ow ng synthesis
di agram 2R reported as follows. Synthesis diagram 2R

COOH CONHOH
Z yZ

& — ®
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,PO, buffered silicagel using as eluent CH»Clo/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

60F 254, CH,Cl:/MeOH 90:10)



200 ng (0.89 mml) of E-4-phenylcinnamc acid were
di ssol ved under nitrogen in 9 m of DWMF, then 338 ngy

W@ 20089003801 ) of HATU and 308m _ ( 1 .78 nmol) RPET/EPFOBA062799
wer e added and the solution thus obtained was kept
under stirring at roomte ature for 2 mn. After
addi tion of hydroxylam ne drochloride (68 ng, 0.98

1 t tifrrs t oy
HNMRW%@‘RE glsén@ a*”a%ér S dbede %ﬁ§§2hegp2ﬁ3 reB.63'mz); 7.35
ue was was water to obtain
7.80 (7|'f |m,t%&‘roGH—izQ)Oﬁﬁ1Hf b%ﬁ mﬁ%@bﬂ)r AR (PH, brsw@l'h)?&éo (1H, brs, -
Rf = 0.6 (Merck silica gel 60F254 , CH2Cl 2:/ MeOH
CONHO#$1): 10) 1HNVR (DMSO-de) d 6.48 ( 1H, d, -CH=, J = 16.00
Hz); 6.30-7.75 (10H, m 9Ar + -CH=); 9.05 ( 1H, brs,
Referenc&BXeidle 410. 50 ( 1H, brs, -CONHOH). Reference Exanple

3 Prepar ation of

synt hesr s diagram 3R reported as follows. Synthesis
The difleaeempo s7prepgred agoonting jo synthesis diagram 4R reported as
-3-(4' - hydr oxybi phenyl -3-yl)-acrylic acid_were
follows. di ssol ved under nitrogen in 3 m of DWVF, then 109 ng
(0.29 mmol) of HBTU and 100 m _ (0.57 mml) of D PEA
were added at CQOC. @ h@Hests mgg,lamlugxyl am ne
hydrochloride (20 ng°, 0.29 nmol) was added and the
m xture was strrred at GC for 10 mn., then at room
tenperature fogy4h. DVF was renoved under reduced
) e residue was Xy~ CONHOH

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.



washed with water to obtain, after filtration, 73 ny
of a crude product. Purification by flash
w@ koosen3eyr aphy on KH2PO buffered silicagel usPCER206/062799

el uent CH2Cl 2/ MeOH 95:5 afforded 24 ng of the title
conpound as a white solid. p. 127-1280C. Rf = 0. 26
(Merck silica gel 60F254 |, Cl 2: / MeOH 90: 10) 1HNWVR
(DVBO- d 6) d 6. 51 1H d, -CH=, J = 16Hz); 6.85 (2H,

d, 2Ar, J = 8.93 Hz ynﬁ\ea!ﬁdtaw@mﬁﬁ m 6Ar + -CH);
9.03( 1H, brs -CONHOH); 9.60 ( 1H, brs, -OH); 10.50

( 1H, brs, - CC]\IHC]—D Ref erence Exanple 4 Preparation

of E. E-5- biphe QQent adi enoi ¢ acid N hydroxyam de
(ST34OO title conpound was prepare g Cﬁa Pt
synt b€ agram 4R reported as fol] ows ynt hesi s

4R 168 nmg (0.7 mmol ) of
, - 8- biphenyl yl - pent adi enoi ¢ aejcd epar ed accordi ng

toth, M Werbel et al. J. Med. Ch¥m 10, 366 (1967)

were dissolved under nitrogen in® m of DWF, then 2635 mg
mg (0.7 mml) of HBTU and 245 m _ (0.56 mmol) of DI PEA

(0.13 mr‘ﬁ%&eofa@-qe(q cﬂ%trﬁjﬁmﬁ% 2@0“ &I@Q%IGI(B%)%@(; .b|§/§$|.§zeurki reaction of

er st erature
. addi tion of hydrox m n rochloride (5 , 77 .
4-dimetiiiRnnc Broghondrizane Wit n@hv'yggr%mowaaﬁmiﬂﬁ@@wf by hydrolysis of
over n| ght. DMF was renoved under reduced Rr essure and
the esterhaveresdisseivag singdes nepgan: Hn\lad enl efoDT, dhan &% mer (0.14 mmol) of
filtration, 53 ng of product. 1H NVR (DM5O-d 6)d:
HBTU aGd043 (ik, (0126 mnably of DIPERMdwate Ediied @ridl0the. sidluijon t8ld) obtained was
7.40 (m 1H, 1Ar), 7.45-
kept under stirring at room temperature for 10 min. After addition of hydroxylamine
hydrochloride (10 mg, 0.14 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, drying and taking up with ether, 25 mg of product, m.p. 260-263°C
(dec). 'H NMR: (DMSO-dg)s: 2.95 (s, 6H, N(CHa)), 6.44 (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

Cytotoxicity 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,



7.50(m 2H, 2Ar), 7.60-7.75 (m 6H, 6Ar), 9.00(s, 1H),
10.75 (s,1 H. Reference Exanple 5 Preparation of
WE2@7/0d03831i et hyl am nobi phenyl - 4- vH N- hvdr oxy - BCT/EP200%/052799

e (ST3444) The title conpound was prepared according

to synthesis diagram 5R re%t ed as follows. Synthesi s

di agram 5R (0. 13 mmol ) of

- 4- (4-di et hyl am nophenyl ) ci nnanmi ¢ acid (prepared by )
NCI-H469),nonismalleali earcipoma eelite tHAGOAR MY - (FRiapkle earboxylidacid-bearing

nmet hyl 4-bronoci nnamate foll owed by hydrolysis of the
compounds:63) 1888, STdi 9260 STd 964 ) HC T+1i16r rean icoloh. Garginoofa @s, IGROV-1

then 55 ng (0.14 nmol) of HBTU and 43 m _ (0.26 nmol)

and IGROVI/PEfsemsithe28vathraerdimemacand britinuRifesiithal Bedriaviearcinoma
kept under stirring at roomtenperature for 10 min.

cells, re%%cﬁi'bgﬁiﬁ&efr& t e N@ﬁdér&’d%é}%ﬁor flﬁé@f&&r@y{n&% $ro@n™® RPMI 1640

e mxture was s
. .te rajur verni ght . r \ nder reduced .
containifyf olih  toéll B8 ¥eS St ABE ladHEE TP Hgir 3f Were grown in
obtain, after filtration, drying and taking up with
McCoy'ssBeontzining 1% piostalchovine (seramo(GBE QL IGREY-1 Bad IGROV-1/Pt
NVR  (DVBO-d6)d: 2.95 (s, 6H, N(CH3)2) , 6.44 (s, 1H,

were groviriin DMEM iongning)1,0% fé&tal blovidéisetn (GIBEO), 93 Hz) ,
7.46 (d, 1H CH=, J = 16 Hz), 7.52-7.70 (m 6H, 6Ar),

Tamir (cells MBre_déeded (F 960l 1iBSGE SEthRL- pRtéPdEapproximately 10%

Cytotoxicity Results The cytotoxic effect of sone

confluerideP S \wérad MBRRY' WPHHAMN SRIPRIEAIE: DRP" bi'elst 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 ul 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 ul 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



hydroxami c acid group is reported herein. These
nol ecul es possess di stinctive pharnacol ogi cal features
WO e@mi004383 cor r espondi ng conpounds beari ng a caP@DERI00€062799
acid group. The chem cal structures of the tested
conpounds of the invention d of the corresponding
conpounds bearing a car boxﬁc acid group are reported
in Figure 1. To_test the effects of the conpounds on
under sHE|Ng {Pro¥OhMinB heusRYivAl 038l WSy dptermined as optical density by a
| eukaem a, NCl - H460 non-smal | cell carcinoma cells,
MultiskaRsgctriefliddprithetesi att 3G ntro Foartbextumowr zellslimadhesign (NCI-H460 and
compounds: ST1898, ST1926, ST1964), HCT-116 human

HCT-116R! 2 présddipeBwas! &§ . aBd¥dOhdntiméd! @¥epl/that at the end of the
(sensitive ovarian carcinoma and plati numresi stant

treatmergtxgﬁmb_tésrggér{&%sﬁ@d IS rehfSRRCht H ¥21rr}94m é‘ricg%gdm%ﬁ of PBS 3

unmour cefls were grown 1 n

: ontai ni.ng 10% f pet al bovj ne serum (G B HCT- 116
tmes wiifihythenudioaton, g be 35 Sk e ds8ayo e, sHimaAonps removed
. foetal bovine serum (G BCO, IGROV-1 and | GROV-1/ Pt
without gentafugatian- i n DVEM cont ai ni ng 10% f oet al bovi ne serum
(@ BCO, Tumour cells were seeded in 96-well tissue
Thel amcund| of ecelist killedr evasTedattutatedasoniié upewentayd decrease in
were allowed to attach and recover for at |east 24 h.

sulphorod@nyih89 B° hiAGIAG" ontitie@! withe cHhtes ¥Rfures herheaddgy V&lues (the
each well to calculate their 1C50 value (the

H t'. H i i h j 0/ H i tt
concer SRS HABIEHENIAIPRIF shHBAEY, hlntoq wiy e “aLLrT
0C. At the end of the treatnent, for NB4 tunour cells
program. n suspensi on, the procedure was performed as fol | ows:
medi um cul ture was renoved by centrifugation of the
The sesistaat tungoar celldineoNC1 61460 RN wvasha cloneselanteddrr the resistance
renmoved. 250 nml PBS were added, then the plates were
to ST192én({TabledB)d Tat obtI® the gebitaritOtumaour tdlk lisetieagbngitise NCI-H460
renoved. 200 m/well of

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 1Cs0) ST1926. Resistant NCI-H460 cells were
subculture for 34 times before increasing ST1926 concentration to 4uM (20x 1Csp).
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.
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cultures. The 1C50 val ues (the concentration which
[ 0% | cu
ST3056, STe R eVifeR o i, SRRl RAVRY i efy mour cols
Tabl zbi ne NCI H460 ROA was a cl one selected for the
(Table ‘esi st ance
Table 2: Cytotoxicity 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, uM
ST2992 1.2+0.03 3.0+0.2 0.77+0.05 0.551+0.05
ST 2142 1.0+0.06 2.9+0.2 0.651+0.1 1.1+0.03
ST 3056 0.62+0.04 1.3+0.1 0.961+0.03 1.79+0.07
ST 3081 1.0+0.04 2.55+0.03 1.22 +0.04 0.841+0.02
ST2782 6.0+0.9 6.7+0.7 8.8+3 7.7+1.6
ST 3088 5.4+0.3 54+0.9 1.34+0.04 1.61+0.1




to ST1926 (Table 3). To obtain the resistant tunour
cell line, the sensitive NCl-H460 tunour cells were
W@ e@avessii th 2 nmM ST1926 for 24 hours and mai PCEEP2A6/062799
in drug-free mediumfor a recovering tinme of 7 days.
Then, survived cells were tured applying a
conti nuous sel ective pressufe of 2 nM (10x | C50)
ST1926. Resistant NCl - H460 cells were subculture for
Sgrprisinghpsthese srampeiddsawier atso offectiven as ivtelpxisnagents on a lung
4nmM (20x 1 C50)- Survived cells were seeded in 96-wel |
carcinorpa atadls line H460/8R8A) ewlextedhtfor éls| sesistanes tandcompounds bearing a
mai ntai ned in conplete mediumw th 4 nM of ST1926. The

carboxyﬁcuaaur r66p (ST1898 /85190, 'gTaigeayl at | east for one week,
before seeding for SRB cyt ot oxi C|ty assay, in

TRy Ty BB o PR e
v o Rl Yl s

anti-proliferative activity on di fferent tunour cell
SU'PhOFQdaﬁ@Qe(ﬁabtPIBdID}J compargd f wthe roatrioh eyjturest ihe yICso values (the
becomes i npressive for ST2782 when conpared with
concent@&tidh8®hiChbinhibits tBgt 50%xofccely safvivilf ivere walcutated units the “ALLFIT”
NB4. | GROV-1 and I GROV-1/Pt tunour cells In addition,
programt he hydroxani c derivatives, ST2782, ST2992, ST3081 ,
ST3088, ST3056, ST2142 reveal ed a significant

A?%owen %'f’gtﬁj :)éf \WI'Q%C@/ rﬁ&%nﬁﬁ%&éﬁ%yer en#énﬁ& | l:ac‘rboxyllc acid
groups, f%gfiﬁﬂ‘i%ﬁ,ﬁﬁ%ﬁﬁ&%@@g y éﬁ@&%%?ﬁ@%@?p{% eftective on

effective as cytotoxic agents on a Iung
H460/R9A, the hydroxamic derivatives e.g. ST2142, ST2992, ST3056, completely

overcame the resistance, thus confirming that the selected compounds had specific
pharmacological differences from the corresponding 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 cells

Compound NCI-H460 | NCI-H460 R9A RI
IC502SD, uM

ST1926 0.1310.01 10.120.7 77.7
ST2992 1.2+0.03 1.2£0.1 1.0
ST1964 (CD437 0.37+0.02 127407 34
ST2142 1.0£0.06 2.2+0.1 22
ST1898 1.240.02 64.415.0 53.6
ST3056 0.62+0.04 1.210.04 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 5.4+0.3 7.520.1 14

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



carcinoma cell line H460/ (ROA) selected for its

resi stance to conpounds bearing a carboxylic acid
wWQ@e@apoEBI1898, ST1926, ST1964). To eval uat e tPET/BPI006062799

of the conpound on survival cells, the sul phorodamn ne

B test was used. The amount,pf cells killed was

cal cul ated as the percenta decrease in

__sul phorodam ne B binding conpared with contr ol
M@ﬂ?@ﬂ&aﬁmﬁ | C50 val ues (the concentration which
inhibits the 50% of cell survival) were cal cul ated
Resultswith the "ALLFIT" program As shown in Table 3, while

t he correspondi ng conpounds bearing carboxylic acid

. T . 7 3 . .
AR ey S i St O o Mg bl i

typical c‘ﬂ%ﬂ%%ﬁw&ﬁﬁaﬁslgca i Tr?sllﬁ%dlﬁt%gt%% eﬁ)}r 036n o‘f%lofrhg' Husion proteins

over cane € resistance, us con m ng t hat

invovin hBCPGHEBS TERBME: ABO. 55 (R0 AT car DLBSH iison proteins act as

conpounds. Interestingly, the same characteristic are.
oncogenes: andearepiesprrsidie forios diferentiatiusdlockapnd the expansion of the
Citotoxicitv of different conmpounds on NCl - H460.
leukemid\Clonkl4 BDtheAajorityppof ARE patiefts| thed trhrslocatiost ianclees cHomosomes 15
(1C50 on resistant tunmour cell line/l1C50 on sensitive

and 17 BHAOBADS 8b!thbi Simthéais Qi &Bﬁﬁ@IBAdgEg:i |Bdkévild ww‘)mmm is the

Acut e pronyel ocytic | eukem a ( is a formof acute

obiect of HEHARHBT A€ FEsetlle oHY §BkmER ATRORIL dssase that can bo
si on, prgteins,.involvin ar retinoic

treated \{v @ﬁy&&élﬁmﬂ)tlatmg aan@@gﬁf éEio‘%%!n are,iadyced 51;3 %ilirqical remission
with all-trans retinoic acid (ATRA), which forces the leukemic blast to acquire many of the
characteristics of the terminally differentiated neutrophils. These include a short lifespan
and the propensity to undergo a natural process of programmed cell death or apoptosis.

Although the success obtained with APL patients has raised enthusiasm for the
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 unique 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 slow



oncogenes and are responsible for the differentiation
bl ock and the expansion of the | eukem c clone. In the
woregoadasgs of APL patients, the translocation | PUDER®S6/062799

chromosonmes 15 and 17 and |eads to the synthesis of
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__the therapeutic efficacy of this corrpound is still
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at differemtdeoncehtraliéis startimg frdav at teast @4 M A3 B bablkdvhereas to measure
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mary cualtares emc b NG ved
) Ei {1 iich is a uni que m)del for the study
suboptirga Ci%’@eﬁﬁﬁ ic activity of ATRA and derivati ves.
Phar macol ogi cal concentratl ons of ATRA arrest the
Tymowr tcells wae isicabatedafar 3idaysrain87 1 withew ireplacingl the medium
that resenble mature neutrophils. This is foll owed by

culture. Togheaguredhe prodiffepemiatise £ffebs 500,000 edlls wetd eolledied, centrifuged
3, we used NB4 cells to denonstrate that
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
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ST2782 2.3%0.02 no differentiation
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ST3444 0.86+0.05 no differentiation
ATRA+ST3444 / no differentiation
ST3256 0.9+0.1 no differentiation
ATRA+ST3256 / no differentiation
ST3400 0.66+0.003 no differentiation
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were not able to induce differentiation of NB4 tunor
cells, whereas when they were conbined with a
W@ aopoeassnl concentrati on of ATRA (5 nM, sonePCT/EP2006/062799
nol ecul es i ncreased ATRA-induced differentiation. The
nost potent conpounds was SJ2992 with an ACS50val ue of
0.19 nM conparable to ST21 (AC50= 0.31 mV) foll owed
by ST2782 with AC50 val ues ranged from 2.47 nM
Sur prisingly, none of th%&ﬂést anal ogues (ST1926,
ST1964, ST3444, ST3256, ST3400 ) showed siml ar
1. Arcesnpaund diaborenuda (Ifnhancer ef f ect of hvdroxanmni c
derivatives on cvtodifferentiating activity of ATRA on
NB4 tunour cell sCLAIMS 1. A conpound of Formula (1),
(1) where: R 1 is selected fromphe group consisting
of H adamantyl, O; R2 is selectlpd fpamthe group
consisting of Ove, O, CN, and ( where n is
sel ected anong O, 1 and 2; % R2,. taken together with
the ring to which it is | , itiffdrms a nethyl ene-
or ethyl ene-di gy _derl va R3.+s selected fromH
and d; A is one ] owi nhg dival ent groups:
[CH=CH] (trans), or, paken together with the
nked, it fornms a naphtyl group.

(1)
where:
¢ R1 is selected from the group consisting of H, adamantyl, ClI;
e R2 is selected from the group consisting of OMe, CI, CN, and (CH2),OH
where n is selected among 0, 1 and 2; or
e R2, taken together with the ring to which it is linked, it forms a methylene- or
ethylene-dioxy derivative;
e Ra3is selected from H and CI;
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 (l) 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;



2. The compound of Formula (1) of claiml1, which is
sel ected formthe group consisting of:.
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-3-[3' - (1-adamantyl ) - 4' - hydr oxy- bi phenyl - 4-yl]-N-hydro
xy-acrylamde; 6-[3-1
- (adamant yl ) - 4- hydr oxyphenyﬁ - napht hal ene- 2- car boxyl i c

,acid N-hydroxyam de, 6-[3-1. )

E-3-(3-adamerntant yyh2-gblese-HoRydnexmpiphenyhticH kNemdroxy-aepdarpides
aci d N hydroxyam de;
E-3-(3'-aidndarntanddgrdimnatihoky-jiparid-d iy Nrptdeoxyepdrylamide;
, 4] di oxi n-6-yl ) -phenyl ] - N hydroxy-acryl am de; - 3- (3

E-3-(4"-hyfiexiRbiphBnH-4 W hN-BYH H§-=proplaysthriey - bi phenyl - 4-yl) -N-h
de.

d -
- ,_y-d%?:((y' ?C”: .amé A KINAve _W- Rligdenyl - 4-yl) - N-hyd
E-3-(4 @ox@-é@?@?gﬁlﬁﬁew YN ydrtEB(Sl lammide,
, =3-(4!,-h - bi ph -4-yl.)-N-hyd - i ol am de;
E-3-(3-chlop RSk B RV A Bty BRING B oy acryi am
de;
E'3'[4"m&hQZY'iXEFPhQﬂVHMl'NMQW'WMﬁ!’ﬂ@B; 4-yl)-N hydroxy-acry
| am de;

E-3-[4’-cyanpDipmeriyidxyl-Ni-mydroxy-adryarhids; apdr oxy- acryl am de;
-3-[4' - cyano- bi phenyl - 4-yl]-N hydroxy-acryl am de; and

E-3-[4'-chiorbBipheRld SHINURGaMxydacHlbrdigéy dr oxy-acryl ami de. 3. A

process for preparing the conpounds according to claim

1 S ' r.es i - .

3. & probed 5 SREREAS 08 IS8 ABBIRG 8IARER.2 cgeriping reacting

A conpound. of claiml or 2 as a nedicanent. 5. A
the corr garbexylicasig withi nysrRfaming Misachiaede e

i ngredi ent a conpound according to any of clainms 1 to
4. A compounskofalaime 4 or 2o a8 aomadieacanti cal | y accept abl e

exci pient and/or diluent. 6. The conposition according
5. A phdrmackatital Tonipusitidrecdritaimingeas activé ingrediepbhlsdnygsuerl 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.



7. The conposition according to claim5, for the
treatnment of a tunour pathol ogy, in which the tunour
wWha®780sh drug resistance to ot her antitunourPdr/BB206/062799
used for the sanme treatnent. 8. The conposition
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conpounds, antinetabolites, natural products such as

compound iig-all-iersIreiinpic asish podophy! | ot oxi ns, anti biotics,
enzymes, taxans, and cytodifferentiating conpounds.

12. A btoce‘élseforopmpe’rihgotheacomptb'sitignt accdrding id anynclaimshfrom 5 to 11
the cytodifferentiating antitunour conpound is
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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, neuroendocrine 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.



14. Use of a compound according to any clainms from1l
to 2, for the preparation of a nmedicine for the
W e@avesss of a tunour pat hol ogy, in which theP@UEPR2906/062799
has shown drug resistance to other antitunour drugs
used for the sanme treatnent,, 15. The use according to
claim 13 or 14, in which th368turmur is selected from
t he ?rou conS|st|ng of sarcomm, carcinoma, carcinoid,
19. Methed T {reating a mg@mrggnggﬁqr|qgefr@mn@@seq39r@m@r@ng any of claims 13 to
| eukaem a, acute pronyel ocytic | eukaem a, nyel oid
16, compésihgeadministm‘mg:qtherapeuﬂmmea'fm,ectivs@ahwubof/tthe compound of any of
| eukaem a and Hodgki n's di sease. 16. The use according
claims 1tér £l ai m 15, in which the tunour is acute
promyel ocytic | eukaem a. 17. The use according to
claim13 or 14 in which the conpound is conbined with
one or nore known antitunour agents. 18. The use
according to claim17, in which the known antitunour
agent is all-trans retinoic acid.19. Method of
treating a mammal suffering froma di sease accordi ng
any of clainms 13 to 16, conprising admnistering a
therapeutically effective anount of the conpound of
any of clainms 1 or 2.



