New retinoid derivatives endowed wi th cytotoxic and/or antiangi ogenic
properties FIELD OF THE | NVENTI ON The present invention relates to new
cytotoxi c agents and conpositions 5thereof. BACKGROUND OF THE | NVENTI ON The
term"retinoid" is commonly used to define vitamn A anal ogues that bind to
nucl ear retinoid receptors; retinoic acid receptors (RAE) and retinoid X
receptors (EKE). Once the retinoid derivative is coupled to the receptors,
the 10 latter form hono- or heterodinmers, and through binding to the

response el enenmm&wldpd@iﬁ)vawmrm%dtww ey eRbx¥€ARd/6L£Iul ates the
gene expression as a transcriptional factor influencing cellular

differentiation, tissue mrpgﬂgﬁ}pggb eﬁﬂgﬁl%?g;ﬁgged cell death. As a

consequence, retinoid derivatives ar pro ng conpounds to prevent and/or
treat can - ns. WO03/011808 filed in the nane of the
Appl i canthi ilj)bFL?H NQEfq rivatives endowed with antiangi ogeni c,

ant i tum)r and otic t| vities. ST1926 (adarote exanpl e 4 of

t he above pipf‘)c‘q%t"l% H‘g’eﬁé’lol}nﬁgl & 40sBeWarYOloRs s3gends %‘F‘?p‘?oé’é]l’osﬂ‘é?]il%0| ds
and was found 0 be a potent pro-apoptotic agent for the 20 treatnent of
neopl agtl thetegkases. More recently, the sane Applicant filed an

i nternational apI ication dealing with the conbi nati on between a retinoid
derivat i vE4ndGRUND T HE INYRENITONent (W008/077772) . The Appli cant
also filed an application (WO07/071605) concerning the use of a 4-0-nethyl
anal ogue Gheddandretiroid31d 8&@mdndy ukbe tpdefiae aitadfinoh adalckuesBUhebimNt for
treating pathol ogi cal states, which arise froma conplex series of cellular
responsestd quekBGUretindif] te¥ptors; retinoic acid receptors (RAR) and retinoid X

receptors (RXR). Once the retinoid derivative is coupled to the receptors, the
10  latter form homo- or heterodimers, and through binding to the response
element (RARE or RXRE) upstream of the target gene, regulates the gene
expression as a transcriptional factor influencing cellular differentiation,
tissue morphogenesis and programmed cell death. As a consequence, retinoid
derivatives are promising compounds to prevent and/or treat cancers of
15  wvarious organs.
WO03/011808 filed in the name of the Applicant, describes retinoid derivatives
endowed with antiangiogenic, antitumoral and pro-apoptotic activities. ST1926
(adarotene, example 4 of the above application) belongs to a so-called class of
atypical retinoids and was found to be a potent pro-apoptotic agent for the
20 treatment of neoplastic diseases. More recently, the same Applicant filed an
international application dealing with the combination between a retinoid
derivative and a platinum anticancer agent (WOO08/077772).
The Applicant also filed an application (WO07/071605) concerning the use of a

4-O-methyl analogue of adarotene (ST1898) for the preparation of a



Dawson M 1., et al., recently published a pharnmacophore nodel related to
4-[3'- (1l-adamantyl)-4'-hydroxyphenyl]-3-chl oroci nnam ¢ acid, based on SAR
5 anal yses relating the polar termni with cancer cell growth inhibition
(Dawson M 1., et at, J. Med. Chem, 2097, 50, 2622). A further study from
the sane authors reveals an inportant interaction between the H atom of the
4'-OH of the retinoid derivative and the side chain of the residue Phe-96

of the spanljy. i .part ner, t hr ou hydr ogen-.H i.nt er acti op t hus

otabi 11 5 PReleE0 6 R TR R LIy 4Pt § ARk bR Bl Tes
5650). In 7/ 000383, the Applicant reported the cytotoxicity activity of
retinoid® ‘\éeryifuxlﬁ%” FORRONSEH PH ¥ASNEAT LIBBY ¢ urour cel |'s. 4'-OH retinoid adduct
(ST1926) showed an 1050 value a log unit lower than that of its 4'-0Me

anal ogueDagr089¥) 1., dixa/Tiveceatiy pipbishedat plad soacogbore etoddiaelated to 4-[3'-
antiproliferative activity of, anong others the above two conpounds (ST1926

and its (Bhhymaneg])anaydgoey SHEEIB3-calorotRmkic | SRAV- YaRel, @nd QBAR
cellular lines (Cncinelli R, et at, Bioorg. Med. Chem, 2007, 15, 4863) .
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favouring excretion by the urines. It has been reported that that retinoyl

13- gl ucinigiragevealsydn pappriantiageracion afvwseal the Haatom of dhedt DH-efr ans

retinoic 25 a(;i d. and_can be detected in the blood within 30 nmafter the
admi ni st thet retmofl dewmvatioe anactie ¢Rker claaiABf tlet rediduBiRieh66 ofJthe 48991, 277,
527). It is also well known that phenol derivatives can be substrate of

UDPg| ucC UK §1ee6diint &2 isir & &S gﬁr&%}memdx%gen,neim@&actﬁ&ygtﬂ\d%t %@abiﬁa%débﬂfeg_s- )
2002, 30, 6, 734). 5 Despite the many efforts over the past decades ai ned
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hydrate or solvate thereof, in the preparation of a conposition endowed

wi th antdemyatewempeainshtNCIndAGD tameoyr celdpopt@Hi cetanoidvadilest (ST1926)
showed an ICso value a log unit lower than that of its 4-OMe analogue
(ST1898).

15 The same Applicant also reported the antiproliferative activity of, among
others the above two compounds (ST1926 and its methylated analogue
ST1898) on IGROV-1, IGROV-1/Pt1, and NB4 cellular lines (Cincinelli R., et
al., Bioorg. Med. Chem., 2007, 15, 4863). Those results, as already
demonstrated on different cell lines reveal that the 4’-OH retinoid compound is

20  more active than its 4’-OMe counterpart.

It is well known to those skilled in the art that a major mechanism of
elimination of drugs from the body stream occurs through glucuronidation
favouring excretion by the urines. It has been reported that that retinoyl B-

glucuronide is synthesized rapidly from orally administered all-trans retinoic

25 acid and can be detected in the blood within 30 min after the administration of



15 Formula | wherein RI is H 0(C0)OR4, NR4AR5, CN, al kyl, cycloal kyl or
het erocycl oal kyl ; wherein al kyl, cycl oal kyl and heterocycl oal kyl are
optionally substituted once or nore with Cl-C6 al kyl, (CH2)11COR3,
0(CO)OR4, OH or NR4R5; 20 nis O or 1;3R3is OH amno, (Cl-C3)-alkyl-amno
or benzyloxy; R4 and R5, the same or different are H alkyl; or 4 R4 and
13,6 taken together with the nitrogen atomto which they are attached form

a heterogﬁ &@'A@I& AoHR: ABry%YF’f}gG]Bfe o g tfc%grw 5973, iélég'fs\/o Gt

hydr oxya ene, nocarboﬁ al'kRenyl'ene
(C3-Cs) cIoaIk het roc oal. kyl ene, - CHZCH 10- br an
| i near pg?4 hen‘% 6@%‘}&[ i off4t | y §ubs§ Yhstralg wi ¢t l\@g) or
absent; mis an |nt eger corrprl sed between 1 and 4;
glucuronosyltransferases (Ethell T.B., et al., Drug Metab. and Depos., 2002,
30, 6, 734).
5 Despite the many efforts over the past decades aimed at finding new and more
potent retinoid derivatives endowed with antiangiogenic, antitumoral and/or

pro-apoptotic activities, there is still a strong medical need of more adequate

medicaments.

10 DESCRIPTION OF THE INVENTION

The invention provides compounds of formula (I) or a salt, hydrate or solvate
thereof, in the preparation of a composition endowed with antiangiogenic,

antitumoral and pro-apoptotic activities:

g O x-COH
R-R%-A-0 O

15 Formulal

wherein
R!is H, O(CO)OR4, NR4R5, CN, alkyl, cycloalkyl or heterocycloalkyl; wherein
alkyl, cycloalkyl and heterocycloalkyl are optionally substituted once or more
with C;-Ce alkyl, (CH2),COR3, O(CO)OR¢4, OH or NR“R?;

20 nisOor1;
R21s OH, amino, (C;-Cs)-alkyl-amino or benzyloxy;

R4and R5, the same or different are H, alkyl; or



Ais CH2-, -CO, -Cl12-(Q0)-, -NH(CO)- or -[CO-(CHRG)-NII]w, 10 R6 is the
side chain of a natural amno acid radical; wis 1; their tautoners, their
geonetrical isomers, their optically active forns such as enantioners,

di astereoners and their racemate fornms, as well as their pharmaceutically
acceptabl e salts thereof; 15 with the proviso that RL-R2-A does not
represent al kyl or al kyl-CO W have found that the derivatives (1) and

their phany ki Vi t e.15a e ® i tQ the

i nventi o#,r %;r%gﬂus:c g?éﬂh tggét&ﬁ%g ‘?{(yrh gﬁeeh!t?%%%q{rr%ﬁ OQ) %%g@ggé@gtagg e%tf;a‘ihesdor ders
and pat hgl ogi cal condjtions related to altered angi ogenesis. 20 An

enbodi rreﬁ)tmgfﬁ}qii?%ocp’gi%"ﬁﬁﬁo}lg? Phat of compounds of formula I, for use as
medi caments. I n anot her enbodi ment, said nmedicanment is used for treating a
subj ect AfR‘Eétfermmynire Broun;c conditions, neopl asms, di abetic retinopathy,
psoriasis, chronic inflamuatory diseases or arthritis. 5 The term

"neopl asRP 15 redkghines yrlrabydkyidneyaasimicarb@snalliadere,r @ACTs) ellkaedphasi a.
Neopl asia i's the abnornmal proliferation of cells. The growh of this clone

of cefl S(@%Q@e@mo@gmé@, URGe& o ABRRG 1M N, (OTFL,(Of,)L.P6., N RIchb S Siie

S
around it. It dsually causes a tumour.” Neopl asns may be Benign, pre- 5

i . ' : ' I ] de .f I i ne.
R T e e g R R G R M S

mal i gnant, negpl asns include carcinona in situ. They do not invade and

destroy "E‘h%e"gurroundi ng tissue but, given enough tinme, will transforminto
a cancer. Mlignant neoplasns are commonly cal |l ed cancer. They invade and
10 dest r mastareindggencordpniged bstween deand ér m net ast ases and eventual |y Kill
the host. Metastasis is the spread of a disease fromone organ or part to

anot her Ads@ijlacapO-,00FRA(C0)-PaNH(CO)! yr MPO-9OBMRS) INHRYr cel l's and
i nfections have the established capacity to netastasize. 15 Cancer cells

can fy eafs A sineWni@br 2 Mdrhrdl A REIMRIdCAuTOUr, enter |ynphat| ¢ and

bl ood vessel s, circulate throug tream and be deposited wthin
normal tjssuyes el sewhere in the body. Metastasis is one of three hall marks
of mali gWa}ﬁ y. Most tunours can netastasize, although in varying degrees
(e.g., glioma and basal cell carcinoma rarely netastasize). 20 Wen tunour
cel I's nehedt baptomershehaiegeomettical isonwirsetheir eptionldnaytive fornasughias
tumour, and its cells are like those in the original tunmour. According to
an enbodémartiornérg, hdigstesentersnaait ithoirt hacamapd afommis) he twveHateed theira
primary tunour.
pharmaceutically acceptable salts thereof;
15 with the proviso that R1-R2-A does not represent alkyl or alkyl-CO.
We have found that the derivatives (I) and their pharmaceutically acceptable
salts, prepared according to the invention, are useful agents for the treatment
of disease states, disorders and pathological conditions related to altered
angiogenesis.
20  An embodiment of this invention is that of compounds of formula I, for use as
medicaments.
In another embodiment, said medicament is used for treating a subject

affected by arthritic conditions, neoplasms, diabetic retinopathy, psoriasis,

chronic inflammatory diseases or arthritis.



6 According to a further enbodi nent of the present invention the neoplasm
to be treated is a malignant neoplasm also called cancer, or a potentially
mal i gnant neoplasm A further enbodi ment of the present invention is
related to the use of 5 conpounds of fagrnula | for the preparation of a
medi canent useful in the treatnent of tunours wherein the antitunoura
activity is derived fromthe cytotoxic, and/or apoptotic, and/or

ant | angl geRNtE R RBHIAEY FhaAMROURTIIRLLHAT TS be htll bl 4 YELlR! of

enbodi nent o e present inven i 80780 e use o comp Junds

of forrrulal wher.ei n .t he tu i S selecte om [

sar coma, “EAPYASHH PCOMHRF RN dfr e BBH@“?‘&LQE?hFeﬁ%{}PBé’I% Eg1 Eg ﬂgpﬁ of tg‘hfphoi d
| eukaem a, nyel oi d | eukaem a nmonocytic | eukaem a, ?akaryocytl c

| eukaem &longceft eelfsr ergasdsc pnilcis) eteosdinated wishgithat of dheczemenal Sistnes
still further enbodi ment of the present invention, the above nentioned

sar coma anauvdriti Momaseahsi ctusets hhewgoaup N@Ipiad;misngletgfr dasthemagt.efpre! ung
cancer, including non-small cell lung cancer (NSCLC) and snall-cell |ung

cancesg (ﬁgl@narﬁa%w ﬁialig@fatﬂtnahe&@ﬁ%{%}om%ydm&ma@ Bhageahy 1@%&&

smal | bowel, |arge bowel, rectal and colon cancer; gliong, |nc udlng

gliobl as i.C al cane
nesothel?gﬁgdS%%Hyﬁﬁék@BefﬁQQ§kif% eﬁcd%%é%%a lgggg%' % P Bﬂg%ent

i nvention lso relates to t reat ment of. paedi ancers r exanpl e
paedlatrpﬁiﬁﬁﬁgﬁrge? FHEaHmﬁg de  CAICHPIBR Hhé?%lﬁhée%réﬁr%%éﬂQﬁﬁé%
condltlon can be del ayed according to the present invention are selected 25
f rom t hedgstey themirseundingf tissusubut,| givphobilcagh tinteukik tragsfaoutiatoel oi d
7 | eukaem a, adrenocortical carcinoma, astrocytomas, bladder cancer, brain

st em gl i cafecerc dbalighame heoplaissis hednNcahnbeBl cildsdicanér. HBlb@!;oiiﬁv&@@@@fd
brain cancer, central nervous system enbryonal cancers, brain cancer,

ast raeyt 98Rsoy %@ryuepaﬁmmgl {8The, %Hsmmbx:n@aaase ﬁﬁar&béﬁ%ﬂ&ngqu' dheod 5

medul | obl ast oma, nedul [ oepit hel 1 6nm,” pi neal par enc ynal cancer

|nternedh§ e differentiation, supratentorial primtive neuroectoder nal
cancers & pi neobl ast oma, breast cancer, bronchi al cancers, carcinoid
cancer, %ﬁ$VIcal cancer, chordong, colorectal cancer, oesophageal cancer,
extra crietastages i dbpisveand of 2 diweass Erara maer orggi @hparthipaneder Loy
(l'itver) cancer, Hodgkin 10 Iynphona ki dney cancer, |aryngeal cancer,

| eukaemi a(;lJaaemt ergamphglalrasOnty myalgnaht tauhaemcallslamhmfeainom harv@nth‘dOdgkl n
| ynphoma, medul | obl ast oma, nesot heli onma, multiple endocrine neopl asi a

syndr onmeestABESIMBENPER] tLRRESItasRedl Ccancer, ovarian cancer, pancreatic
cancer, paplllonat05|s renal cell cancer, rhabdonyosarcona salivary gl and

cancgr, dansar 8:91 ca?ik bPeaq{a Ny, fegl’{mor{as&np bW CoriAY, %f "AlRout, hypoLd

cancer and vagl na

lymphatic and blood vessels, circulate through the bloodstream, and be
deposited within normal tissues elsewhere in the body. Metastasis is one of
three hallmarks of malignancy. Most tumours can metastasize, although in
varying degrees (e.g., glioma and basal cell carcinoma rarely metastasize).
20  When tumour cells metastasize, the new tumour is called a secondary or
metastatic tumour, and its cells are like those in the original tumour.
According to an embodiment of the present invention the neoplasm to be

treated 1s a primary tumour.



A still further enbodi nent of the present invention is related to the use
of conpounds of formula | for the preparation of a nedi canent useful in the
treatment of tunour netastasis of the above nentioned tunour types. 20 The
invention furthermore provides a procegs for the preparation of conpounds
of formula I, which can be prepared by conventional synthetic nmethods and
are descri bed underneath. Conpounds of forrmula I, where A represents -CO -,

- CH2- ( CO),- - - N wher.eid,1/5 and w are. as ,defined above and
R ang Roceiing bR GE R ARbaa b RSIC it Rl My R s AT e
E-4-(3-(1l-adamantyl)-4- 8 hydroxyphenyl)cjnnam c acid (described in

W03/ on@t?@?egak%ﬁﬁv@lal}a% leg(aé@wﬁmliﬂd ¢RI o Reoteptally malsgmanta 1),
wherein 10-(CO has the neaning of R1I-R2-A, in an aprotic solvent such as
for exanpkeplibf.or DCMin the presence of a base such as for exanpl e DI PEA
or NEt3 at a tenperature 5 ranging fromOC to RT. Alternatively, such
conpounda dairthkee ehbaditaenbyfstinmdafederstianbhtioat ioreRitedetiirds Wkl oknown
to those skilled in the art, by reacting

E- 4- (3- (5208088 Vb fofs r ' 4 cl h ' f. f | a
R?(CI)5)3- dglm? or rru%)aét)%Iflhol w%hlgf(ﬁogﬁgﬁ%%%; Earg O?héeqnnéglﬁlzlgﬁ%%cgﬁg%%ygéﬁ,ﬁ{egut he
presence, of ,a coupl.ing agent such .as S0P, TU, .. and of 10 bgse such
as DI PEAtrc??tINﬁpg O?ntu 0‘&%8 PECIDLFRR ﬁfﬁ%gﬂg’r‘?ug@ FSP%aWp&%“'T‘?—‘% fgm at a
tenperature ranging fromOC to RT foll owed by subsequent cleavage of the

f or med WX@EP’%%%I&OHépoﬂt@fé%n@tl@/@éI%I}tlitfl'@og%nlﬂe@ro@%'ﬁﬂfﬁ 9§ compBEdserf or med
by using tert-butyl E-3-(3' -adanmantan-1-yl-4'-hydroxybi phenyl-4- ypacrylate
i nst ead fofrnfl4-I( 3- (1- adamant y1) - 4- hydr oxyphenyl ) ci nnani ¢ acid, 15 fol | owed
by subsequent cl eavage of the tert-butyl ester by nmeans of TEA. Conpounds

of fornuAastill fReHE BhbBAireheRF ARBNER BN AV 9n o Ed R d1fl tie-uddHb 0) -,
where 1t1l and R2 are as defined above, can be obtained by reacting

bl _ . can be obtai n
For it 2. SRS RBO 1 SR PYBRRRRE R AbuR ST sl bl R e B

20 Et20 or DCMin the presence of a bgse such as for exanple NEt3 or

pyri di neQOW’fléV}gatW%‘?’g?’ LEEANOBE o HHENEIR HRORDt BRI breHERRJagyIne
tert-butyl E-3-(3'-_ adanmantan-1-yl-4'-hydroxybi phenyl-4-ypacrylate with a
conpoundtugnogyr hrid Reultaeods, (fyehitda legkaemidqe moremytice lofikaease such
as for exanple DI PEA or NEt3 in a solvent such as for exanple DCM foll owed
by subsemegakaRwcotiealageacrhid hactis tplohydlogaier ldkaendns cof Hédykin®
Compounds of fornula I, where Rl is heterocycle, R2 is phenyloxy optionally
substitugigdadd. th NO2 and A is -CH2- can be obtained as described by Leu
Y.L., et at (Leu Y.L., et at, J. Med. Chem, 2008, 51, 1740) starting from

R R T IR R e,
sarcoma and carcinoma consist of the group comprising: breast cancer; lung
cancer, including non-small cell lung cancer (NSCLC) and small-cell lung
cancer (SCLC); gastrointestinal cancer, including esophageal, gastric, small
bowel, large bowel, rectal and colon cancer; glioma, including glioblastoma;

20 ovarian cancer, cervical cancer, endometrial cancer, mesothelioma; renal
cancer; prostate cancer and skin cancers.
The present invention also relates to the treatment of paediatric cancers.
For example paediatric cancers that can be treated or where the progression of
the condition can be delayed according to the present invention are selected

25 from the group consisting of: acute lymphoblastic leukaemia, acute myeloid



In all said transformations, any interfering reactive group can be
protected and then deprotected according to well-established procedures
described in organic chemstry (see for exanple: Geene T. W and P.G M
Wits "Protective Goups in Organic Synthesis", J. Wley & Sons, Inc., 3rd
Ed., 1999) and well 10 known to those skilled in the art. Al said
transformati ons are only exanpl es of mell-established procedures descri bed

in organjc chem str ee fo exanp Mar ch ed Or

Chen o r Pkapigy | adrebBepical | R, perocyBybRs a AT SRREGN P%Ehose
skilled in the art. 15 The term aI kyl" refers to linear or branched al kyl
groups hakemgliomsm terapmersousoaydesnstymealesptaidahabdeid gancere brsson
atons. The term al kyl ene, either alone or when part of a nore conpl ex
structur eammgcemabnmmsm@h@mbrympt eapcrs, hrnialdaylcer,aditoady tovaiash can
be divalent. The term "pol yam noal kyl" refers to an al kyl group, which
chai n i sciaHiephaBingdordl, by QRRNAyNBNLstdidd, ogenegémpmaﬁe t er mhi¢dedger! kyl "

refers to a saturated or partially unsaturated (‘but not aromatlc)

car b%ychleﬁu% 8fnad tﬁe&ﬁll&@j@@uﬁh& él”g F\é‘t ]l | Pgné’érs”“&“ ple

condense rlngs anbles 0- cyc e cycl opropyl
cyclobu lope cIohe or adananty nd the like. 10
The ¢ or rinterabar by RMEnA o s Ipéymktt‘éer fFarosttodiimg dngprs

partlally unsaturat ed (but not aromatic) five-, six- or seven-nenbered ring
cont ai ni &Y w@lasmmuhre@g@wnmy@éﬂndnaégaimcmrs,atammmdmaﬁemyrmalt he
sane or different and which rings nay be substituted with one o nore groups

sel ect edcdnderphbydbmxy tolanettahichnzad, . odsophageddediaicer extyral okl genal ude
pyrrolidine, piperidine, piperazine, norpholine, tetrahydropyran and

phtalim ga) cHhget egﬁbtx’i‘@tdéh%r a'é!ﬁﬁwﬁchgpéﬁ‘)‘ébﬁéiar U?'fr&’)scéﬁ’ce%”mﬂééyﬁta'

amno acid sel ect’ed fromthe group conS|st|ng of g yci he, al ani ne,

pheny] al al i eu0|ne i sol,euci ne; ara

o1t o oy Rant” s 6Pfese) S ToRIGARRL, “RRBEH new?%?ﬁu%m odelite
proline, cystei oni ne, _tryptophan, arginine, i.ne, and

y- am nobl}tngllf’]il‘gblﬁétlﬁl Yﬁi@dt erkagiao" IVet epanges, angﬁt%bg Iypamaeach R
and R are Hor alkyl. The term "am nocarbonyl al kyl" refers to an al kyl
group subeduilobkdthymaan mesodedopeny mwibiyde yendderie nepiasianispodertheny! "

refers to a group of formula -NRR CO wherein each Rand R are H or alkyl.

Anot her gahigtiaiphkesl da@eRr &3aNt cAd@Nt beivias kghadrgd phacredhar smeyt i cal
conmposi tion cont al ni ng at 'east one corrpound of formula | as an active

i ngredi ept iriofh ABRTMURLL SHEbaReh OrREOHMESohr3b Ml bRty tIGHAPGHIE,

effect.

15 sarcoma, skin cancer, thymoma and thymic carcinoma, thyroid cancer and
vaginal cancer.

A still further embodiment of the present invention is related to the use of
compounds of formula I for the preparation of a medicament useful in the
treatment of tumour metastasis of the above mentioned tumour types.

20 The invention furthermore provides a process for the preparation of
compounds of formula I, which can be prepared by conventional synthetic
methods and are described underneath.

Compounds of formula I, where A represents —CO-, —CHgz-(CO)- or -
[CO(CHR®)-NH]w, wherein R¢ and w are as defined above and R! and R? are as

25 defined above can be obtained by reacting E-4-(3-(1-adamantyl)-4-



20 The conpositions covered by the present invention are entirely
conventional and are obtained with nethods which are conmon practice in the
pharmaceutical industry, such as, for exanple, those illustrated in

Rem ngton' s Pharmaceuti cal Sci ence Hangbook, Mack Pub. N. Y. - last edition.
According to the adm nistration route chosen, the conpositions wll be in
solid 25 or liquid form suitable for oral, parenteral or topical

adm ni stration. ,The, 11 conpasitions accordi resent {nvention
cont ai n. BSMERYRREPRDERDAIEE Bo (dsPaapahdn BOTAALHS0R P FE 1
acceptabl e vehicle or excipient. These may be _particu] arly useful

f or mul at FoRPevRL] b aermula &™-(E6Db |Gf@nm@18agléﬁt yheapgpeﬁi((ﬁ@) aBant the
suspensi on agents, and enul sifying agents. 5 Generally, the conpounds of

t hi s i nverdanong af &'alfifvAnis teer gplcdtic solvemeswgieas foattamepid TEER e Ditilunt " .
The amount of the conpound actually adm nistered will typically be

det er m nelge PyeserRBYsT £ baBe suldhtdrefdrl é}fﬁmﬁfe DIPERebENRE; &1 b UMD HAEEF
including the condition to be treated, the chosen route of admnistration,

the agtu : 1 Nipgt e d o j ' h a .

vl g, SPRgealRt PERd R, A ey S b R A b 0ai 10 Yoy
patient's s tons, .and .the |like. For conmpound, the.therapeutically

D f oot varAER aner BORPH e at v, A 1RRETE Her thoke hed g e ae Q2 or
in animal nodels, usually mce, rats, guinea pigs, rabbits, dogs, or Pi gs.
The ani rrmaqﬁmgeE-M?-(&as%nb@nﬁyl)eél-lwdrw@mﬁmnmwnappﬁbbw@h @n acid o
concentration 15 range and route of adm nistration. Such information can

t hen be frzedhlhoRYEE Ot Eomseflal I psderamdRIGCOYshdthadmdaniapradtRBR2I n
humans. I n cal cul ati ng the Human Equi val ent Dose (HED) it is recommended to

use the gaonyeahsi GResball 8f B ONilat 5&&%_&1@1@0&% POBopNEUSTOY RO HEY IcBUET S
document (2002, U.S. Food and Druy Adm nistration, Rockville, Maryland,

Ly, f f aghi il | f . / K / kg,
L) 200 CEDELAL Xl BLLSOELYS, S35, WL LR, 00 00 T Lor R0,
S G UL CHC R IO

The precise effective dose for a human subject will depend upon the
severi t yclefivage ofitve fryenat atized gahgdalde2 Altealtivelyf, thiedattebjcouplinggmn
wei ght, and gender of the subject, diet, time and 12 frequency of

adm ni st batesfdrnddigy ey MEM%ISES-(I?Qﬁiairﬁ)éht%@ln§g)‘1147-ihtyﬂe§)grlﬂﬁﬂeny1-4—

t ol erance/ response to therapy. i s amount can be determ ned by routine
experinme J a 1.5 AWM higng the ] R [ 1SV jptions
may be aglt %génlliyg%grg S#ie% i y}fdﬁa }(g%% gﬂggg%p&?’%?n?ﬁlgﬁi Qﬁxagé}tég{}@cg%‘rﬁ %?gf%?g’d in

conbj nat | with other agents, dru or r es. The nedic t may al so

conti o Lot e Subrelaneny cleivege 2 Ta ottty xtgr DignPRrS of 1 bn of a

t herapeutic agent. Such carriers include antibodies and ot her pol ypeptides,

genes anfosteandsiffapawla d, adwreR'sBé zepraspatoassrouprdviosemla et Réhe

carrier does not induce the production of antibodies harnful 10 to the

i ndi vi dubH-(€04, wingret R andnR® airt iagrdefard abowd) camybdebtdnedibst sraeding t hout

undue toxicity.
E-4-(3-(1-adamantyl)-4-hydroxyphenyl)cinnamic acid with a compound of
formula R1-R2-NCO (formula IV), in an aprotic solvent such as for example

20 Et20 or DCM in the presence of a base such as for example NEts or pyridine.

Alternatively, such compounds can be obtained by reacting tert-butyl E-3-(8'-
adamantan-1-yl-4’-hydroxybiphenyl-4-yl)acrylate with a compound of formula
RI-R2-NHCOCI (formula V) in the presence of a base such as for example
DIPEA or NEts in a solvent such as for example DCM, followed by subsequent

25 cleavage of the tert-butyl ester by means of TFA.



Suitable carriers may be large, slowy netabolised nacronol ecul es such as
proteins, polysaccharides, polylactic acids, polyglycolic acids, polyneric
am no acids, am no acid copolyners and inactive virus particles. 15 A

t horough di scussion of pharnmaceutically acceptable carriers is available in
Rem ngt on' s Pharmaceuti cal Sciences (Mack Pub. Co., N.J. 1991).

Phar maceutically acceptable carriers in therapeutic conpositions may

Addi 1 §2§%'f%1?&§83f?ﬁ? oMt HER ?@fiﬁs’g’%&r gl %%'P@ﬁ%ﬁ%ﬁ?@??@%gﬁl 3
H 20 I. , [ o
Comosi { FUREHASGRRvRA N g AN dbr 6Lt b Thkegd EBACEEHIBLDY 1Mo, be

formul ated as tablets, pills, dragees, capsules, liquids, gels, syrups,
slurri esgl gbs@ensYdnset ahdJdt Med.i (remf, F0U& Pds t1iTdA) blartheg Pam dert-butyB Once
fornmul ated, the conpositions of the invention can be adm nistered directly
to the sibB€6tadameansabilegts-Hyelroeybipbeheti4caynchelaan) mal sfollowedart i cy ar,
human subj ects can be treated. The nedi canment of this invention nay be

adm ng St ghBek RierRYedVAZRYT tRE tért&ﬁitﬁésﬂe?@y%b&ﬂs of’g’g‘ not fimted to, oral,

i ntravenous, Intranuscular, Intraarteria intra ne ary, intrathecal,

intraventrigul ar, .transderpal or transcut.aneous. application subcut apeous,
int raperi&]tloaﬁ‘ga‘?%,ld itﬁ?rﬁﬁggﬁﬁ,‘%n@hﬁgyaﬁr{te %W@aﬁacgwgl PIRYPalan Pﬁ%?ﬁf“ | or
rectal neans.. The conpositions for oral_ admnistration may take the form of
bul k | q8P8 Bhets deprotsrtedopceardias 4r owsll-astablished preegdiiressiescEbefioht v,
however, the conpositions are presented in unit dosage forns to facilitate
accur at eorgsiinghehetry deer farnxandpleaeretoe s 'Wr afé B Gt M. Pyt ‘tdtyctivescr et e
units suitable as unitary dosages for human subjects and other mamal s,

each uni Greapé ah ORhmc ByedRbEEN NeWikyagt $és, TheaEridvEdNBL9YY)an & HaY! at ed
to produce the desired 15 therapeutic effect, in association with a

Sui tf(?)l ekﬁ%hn%%%é%ghle@(ﬁf |0k, Typical unit dosage forms include

refilled, pre-neasured anpoules or syringes of the liquid conpositions or

ills, tablet I or the i int Ld i ti o
Cuich” confl ot brEaNTHEBLRBEUALE GPIT HERERBEAL bon'd Cer@BEP g prdsghres

conponent (from about 0.1 to about 50% by weight or 20 preferably from
about 1 tlescibmg: inqopganyc whemhstry Feh famexananke: Marchhéi i dvanted Ongahicl es
or carriers and processing aids hel pful for form ng the desired dosing
form Do€hgmittrgat deWilep\& o, dniogl 4thddkle, 31092duhed wkellaknvwhi ) ehdase
schedule. 14 Objects of the present invention are pharmaceuti cal

conposi t §lgmedGanthaid¥ng one or nore of the conpounds of formula (1)
described earlier, in conbination wi th excipients and/or pharnacol ogically

e Pompoisaet By etert 1 1SRRG MR nBYP RO B neciR 1o aths. A

further obI!bect of the inventt)i on is a process for the preparation of

phar mac etAPeRIateBIPn 8% PreiskabIyn A rtadiZetdroen ak9msi xi ng one or nore conpounds
of fornmula (1) with suitable excipients, stabilizers and/or

phar macelhe¢ ¢atmhyalayleapt alther didneot swwhen part of a more complex structure (e.g.

heterocycloalkylene) represents an alkyl radical which can be divalent.

The term “polyaminoalkyl” refers to an alkyl group, which chain is interrupted
20 by one or more nitrogen atom.

The term “cycloalkyl” refers to a saturated or partially unsaturated (but not

aromatic) carbocyclic group of 3 to 10 carbon atoms having a single ring or

multiple condensed rings. Examples of “Cs-Cio-cycloalkyl” include cyclopropyl,

cyclobutyl, cyclopentyl, cyclohexyl, norbornyl, adamantyl and the like.



10 An enbodi nent of this invention is that of conmpounds of formula (I)
described earlier, wherein Ais -CO. A further enbodinent of this
invention is that of conpounds of formula (lI) described earlier, wherein R
is cycloal kyl optionally substituted wygh am no. Another further enbodi nent
of this invention is that of conmpounds of fornula 15 (1) described earlier,
wherein Ais -CH2-(Q0)-. A still further enbodinment of this invention is

t hat of « ) i rhier, rei.n IS .

| Coreo D BHRES Rtk AR e REr SR RAF o ¢ SPGB Bobiriall of
this invention is that of conpou of formula (1) described earli.er,

wher ei n Rrﬁsgg‘&ﬁ%e‘ér{guf?@%@rég%f)cgifﬂe"zéler%t?ﬁé(ﬁné‘PPm et g CeRbBaINENt of
this invention is that of compounds of forrmula (I) described earlier,

wher ei n ANEsOX CHOCHRBPE ML bRYgom mrefelfnedatontodwhedht rody thd shensemei on i s
that of conpounds of formula (1) described earlier, wherein Ais -

[ CO( CHRG Yifférehk ,and whikdr eingswnig by @dlsstitltyd twhieh ionkegaiord g@bups seldetéAnot her
still further enbodi ment of this invention is that of conpounds of formula

(1) descridigthedioklElanMMAFSIY RPrERPFEP %Eérg%y&%hﬁ{gﬁc%fﬁl&&é g)\grramn@

represents al Kyl ene. A nore’preferred enbodi hent e present invention

consi sts 5 _conpounds selected fraomithe group,cqnsi.st.i,ng of

(S)-2- ant ir)é)e- (!-i}l?nl\gt H]gqe-r %J]tngr“ %orgkxpgge,_tegr rfifﬁ?%{ﬁ@n i‘gglpﬁﬁﬁhptl(iﬁ) - 2- carboxy-
vinyl) - bjphenyl - 4-ylester hydrochloride; (E),- 3- (3'-adamantan- 1 -y|- 4'42
- (2 -ca x§%‘é’tl hd)@}llé%&mn-o @Ghﬂ%ﬁlé&@ii FRVATSHED HEhyy | natargh pmmoy igced aci d;
undecanoi ¢ aci d 3-adamantan-1-yl- 4'4E)-2-carboxy-vinyl)-bi phenyl -4-yl
ester; 4se¢tecisitofriom 4he|groupyconsisiigl o8 glid@ne, alanine, phenylalanine, valine,
adamant an- 1-y1- 4' 4E) - 2- car boxy- vi ny1) - bi phenyl - 4-y1 ester hydrochl ori de;

4- (4- neldwlingiipelieazine, hspddti®HtM; bepatddine, glutamic acid, glutamine, serine,
3-adamant an- 1-y1-4' 4( E) - 2- car boxy-vi nyl)- bi phenyl -4-y1 ester

o YocHia Sy bR ORIEC Aol il g, miphn

CEnt Ardini, by AV A TLBFRR ALY - O Pheny - 4-y D) -acrylie act d
The term “amino” refers to a group NRR’ wherein each R and R’ are H or alkyl.
The term “aminocarbonylalkyl” refers to an alkyl group substituted by an
aminocarbonyl moiety.

15 The term “aminocarbonyl” refers to a group of formula -NRR’CO- wherein
each R and R’ are H or alkyl.

Another embodiment of the present invention is related to a pharmaceutical
composition containing at least one compound of formula I as an active
ingredient, in an amount such as to produce a significant therapeutic effect.

20  The compositions covered by the present invention are entirely conventional
and are obtained with methods which are common practice in the
pharmaceutical industry, such as, for example, those illustrated in
Remington's Pharmaceutical Science Handbook, Mack Pub. N.Y. — last edition.

According to the administration route chosen, the compositions will be in solid

25 or liquid form, suitable for oral, parenteral or topical administration. The



153- [3'-a damantan- 1 -yl- 4 '-(4 -am no-butyl carbanoyl oxy) - bi phenyl -
4-y1]-acrylic acidhydrochl ori de;

(E) - 313" -adamant an-1-y1-4' - ( 2- nor phol i n- 4-yl - et hyl -

car banoyl oxy) - bi phenyl - 4-yl kacrylic acijgd hydrochl ori de;

(E)-3-(3' -adamant anl-y1-4'-undecyl - car banoyl oxy- bi phenyl-4-yl)-acrylic
acid; [1,4Thipiperidinyl carboxylic acid

3- adanantcgﬂ Sﬁélgoé% Ab?)rd?lpgatrob&%ya%%es?xg)‘n%r&}fb%pXé)ntdélx 1a1%§1tge\£/1t% the active

hydr ochl or g
- | - |- 4- | d;
jlgl Zggr rgﬁ l%;lrlrge/ 1&% Wag@q%q% gfa%%%ﬁtfﬂ CI _véhicle or excipient.

yl oxycar bonyI am nolpi peri d| ne I -carboxylic acid benzyl ester; gE) 3-

-yl -~ 4 ' Thepg)may-be qurberlardy higeful foivanisyiop coadjuvants, e.g. solubilising

met hyl propyl car banoyl oxy] -bi phenyl- 4-yll-acrylic acid; (E)- 3- [3' -a
damant anagdntsy dispérsing(sdent? Ssuspeheion- fdnox yamed hﬁﬁﬁéiﬂbﬂnmwits.‘l- yl]-acrylic
aci d; cycl opropanecarboxylic 16 acid

3- adasm”t}%ﬂe}al‘i’yl 4thde( leﬁp%ﬁgé’xmv'mysl) HRIRARAY Tage y%dﬁﬁh%te§§%l gﬁenyl 4-y

adamant an- 1-y1-4 di oxo-1, ydro I sol ndol- 2 yl met hoxy

3 adgﬁ;ﬁlt‘ﬂé%rgﬁéq“ﬁyﬁ%% gﬁ%ﬁ%e VT Pt aD . gampgped, actually
E)-3-(3 d
f)r 3)pox§caﬁ%aﬁ%%gé@gwﬂlﬂdw%“ahéﬁﬂetampmedabyya physican,- hihelight of the

cycl opropanecar boxylic acid 3- adamantan-1 -yl- 4'4(E)-2-carboxy-vinyl)-
bi pheny 1redeyanteeirenmstances, including the condition to be treated, the chosen route

(E)-3- (3 -adamant an- 1-y1-4' - cyanonet hoxy- bi phenyl-4-y1)- acrylic acid; (E)-

3-(3' - acbhmdntiaftiation, the achrdamRiybseidaxyribisbeay| drud Mdﬁlbn?é’(ﬁc)‘ﬂ'ﬁheac' d
and (E)-3-[3' -adamantan-1-y1-4'-(2-norpholin-4- yI et hoxy)- 10

bi phany! ads Yhddy@A el tcaarqueﬁp%nh@vantﬁa)wd 9{<ﬁI &g dﬁm@ myfoﬁ&fe

present |nvent| on consists o € conpoundas se
consistin

oS bttty SR, Rd > IR Mite o FoY T ommreyh - the Jhezqpgutically

hydr ochl or| de; (E)-3-(3' -adamant an-1-y1-4' -{2-[ 2- (2- car boxynet hoxy- et hoxy) -
15et hoxy¢fectste dose tﬁaﬂhbﬂqutHn?UldaénWalb’ seliber 1w gsllphidbive asyaybhoryimi c
acid 3-

animal models, usually mice, rats, guinea pigs, rabbits, dogs, or pigs. The

animal model may also be used to determine the appropriate concentration

15 range and route of administration. Such information can then be used to
determine useful doses and routes for administration in humans. In
calculating the Human Equivalent Dose (HED) it is recommended to use the
conversion table provided in Guidance for Industry and Reviewers document
(2002, U.S. Food and Drug Administration, Rockville, Maryland, USA).

20  Generally, an effective dose will be from 0.01 mg/kg to 100 mg/kg, preferably
0.056 mg/kg to 50 mg/kg. For any compound, the therapeutically effective dose
can be estimated initially either in cell culture assays or in animal models,
usually mice, rats, guinea pigs, rabbits, dogs, or pigs. The precise effective dose
for a human subject will depend upon the severity of the disease state, general

25  health of the subject, age, weight, and gender of the subject, diet, time and



adamant an-1-y1-4' 4(E) - 2- car boxy-vi nyl) - bi phenyl-4-y1 ester hydrochl ori de;

4- (4- nethyl - pi perazin-1-yl)-butyric acid
3-adamant an- 1-y1-4' 4(E) - 2- car boxy-vi nyl) -
bi phenyl - 4-ylesterdi hydrochl oride; (E)-3[3' -adamant an- 1-y1-4' - (2-

met hyl am no- et hyl car banoyl oxy) - bi phenyl1-4-yl] -acrylicacid; (E)-3-[3 - 20 a

damantan- 1 -yl- 4'- (2 -norpholin- 4-yl-ethyl-carbanoyl oxy)-bi phenyl - 4

ot YREINE e YL SR ARAIGESAOIH G i, e

E)-3-(3-ad tan-1-y1-4 .- . . .
o bpoxy SRGT I RRRRE £9. HissRery This  AouBk yAan. bei determingg. by routine
cycl opropanecar boxyl i caci d3-. adamantan-1-yl- 4'-( ﬁ_E), -2 -carboxy-vinyl)-
bi pheny| edpgrimestaiionggd 1s within the judgement of the clinician.

17

(E)-3-(3 -adamant an- 1-y1-4' - cyanonet hoxy- bi pheny1-4- yl)-acrylic acid. The

f ol | owi nGoexaspliess fmayhbe atiministatesl tihdividualyi tn,a vwathentt obri mdy fge it .

EXAMPLES 5Abbrevi ations: EtOAc: ethyl acetate bm broad multipl et
Boc: tert aButigxtedionsmbsiabiRadith fdleet gt HDEMigE ehherLigkRane

The medicament may also contain a pharmaceutically acceptable carrier, for
administration of a therapeutic agent. Such carriers include antibodies and
other polypeptides, genes and other therapeutic agents such as liposomes,
provided that the carrier does not induce the production of antibodies harmful

10 to the individual receiving the composition, and which may be administered
without undue toxicity.

Suitable carriers may be large, slowly metabolised macromolecules such as
proteins, polysaccharides, polylactic acids, polyglycolic acids, polymeric amino
acids, amino acid copolymers and inactive virus particles.

15 A thorough discussion of pharmaceutically acceptable carriers is available in
Remington's Pharmaceutical Sciences (Mack Pub. Co., N.J. 1991).
Pharmaceutically acceptable carriers in therapeutic compositions may
additionally contain liquids such as water, saline, glycerol and ethanol.
Additionally, auxiliary substances, such as wetting or emulsifying agents, pH

20  buffering substances, and the like, may be present in such compositions. Such
carriers enable the pharmaceutical compositions to be formulated as tablets,
pills, dragees, capsules, liquids, gels, syrups, slurries, suspensions, and the

like, for ingestion by the patient.



dd: doubl et of doubl et DI PEA. diisopropyl ethyl am ne DVF: di net hyl f or mam de
DVBQO  di net hyl sul f oxi de 15 Et 20: di ethyl ether MeCN. acetonitrile MEM d:
nmet hoxyet hoxynet hyl chl ori de MeOH net hanol Na2SO4: sodi um sul fate 20

NMP: N- et hyl pyrrolidi none 13
PyBop: (benzotri azol - 1-yl oxy) tri pyrrolidi nophosphoni um hexaf | uor ophosphat e
RP- HPLC:. reversed phase-hi gh-performance |iquid chromat ography RT:room

El_gzpfr at '@Iﬁ:ez%rm%&g ah& e&;rﬁBb'éiYiloﬁis Phe Q}ﬁlesiﬂyéntfd}l Q:raind%e %\ﬁministered
:trichl oroacetic aci
directly to the subject. The subjects to be treated can be animals; in particular,
human subjects can be treated.

The medicament of this invention may be administered by any number of

5 routes including, but not limited to, oral, intravenous, intramuscular, intra-

arterial, intramedullary, intrathecal, intraventricular, transdermal or

transcutaneous applications, subcutaneous, intraperitoneal, intranasal,
enteral, topical, sublingual, intravaginal or rectal means.

The compositions for oral administration may take the form of bulk liquid

10 solutions or suspensions, or bulk powders. More commonly, however, the

compositions are presented in unit dosage forms to facilitate accurate dosing.

The term “unit dosage forms” refers to physically discrete units suitable as

unitary dosages for human subjects and other mammals, each unit containing

a predetermined quantity of active material calculated to produce the desired

15 therapeutic effect, in association with a suitable pharmaceutical excipient.

Typical unit dosage forms include refilled, pre-measured ampoules or syringes

of the liquid compositions or pills, tablets, capsules or the like in the case of

solid compositions. In such compositions, the compound of the invention is

usually a minor component (from about 0.1 to about 50% by weight or

20  preferably from about 1 to about 40% by weight) with the remainder being

various vehicles or carriers and processing aids helpful for forming the desired

dosing form. Dosage treatment may be a single dose schedule or a multiple

dose schedule.



TFA: trifluoroacetic acid TLC. thin-layer chromatography General RemarKks:
Reacti ons and product m xtures were routinely nonitored 5 by TLC on silica
gel F254 Merck plates. Flash columm chronat ography was carried out using
silica gel (Merck 230-400 nesh). Nucl epq magnetic resonance (41 and 13C
NVR) spectra were gathered, with a Bruker AC 200 spectronmeter or with a
Varian Mercury Plus 400, and chem cal shifts are given in part per mllion

(ppm do‘@lﬁé&hdofftfh% f&%ﬁ%‘qﬁ{réﬂ&ié'_%ﬁ&rﬁ&&e‘?{tﬁ%‘l AN G g@%afxﬁl% ES)

coupling constants are given in S spectra were “obtal ne

M CROVASS ZND2000. | dryin er.ation r erfornmed over anhydrous

Sod um SaRpREoBoTphLRe EbthRrnaR ol ot T by et e el et e RARET oo
out using silica gel (Merck 230-400 nesh). Yields are given after

puri f i catilbhexaplientes gadiy prarmaqaygically egecentghltadtuents.

1-y1-4' - hydroxy-bi phenyl - 4-y1)- acrylic acid tert-butyl ester ST5763AAl
Pd( OAc) 2Thé. conmepsitioSimyukstiova s ayd dedethetr ovidh ftha s mymrtraisrofrfgrauba XHur e of
3- adamant an-1-y1-4'-brono- bi phenyl -4-0l (1.15 g, 2.99 mol ), tert-butyl

acryl st ecédsal® farthbt KBwHBEtive %'Ei&l%i 18525 M, 8.97 mml ),
t et rabut yl ammoni um chl oride 20 (1.329 g, 4.78 mml) and NWP (3 m ). The

fl ask, equi W E y - cqpden I r I
pr e- heat %d fgl? ratoﬁoliﬁc%lgg) &géndﬁ&%é%(r&elag?i %n%%BQ%S\l%?ZO%%S%?%P Iée‘gatg oy ﬂ]? S
t enper at ure overni.ght. The.{n' xtuke was .alé wed.t.o return to RT and S
i | ut ed RPARPBENMATR] SRERpRttinns RnABtSIorRed BgRirioeuia o RRrediarahd
Na2SO4 and the sol vent was renoved under reduced 25 pressure. The crude
react i onohrifstrnta (Bs witlk eswitable resdipieabs $tebilgorsaaddionepharmaceutically

acceptable diluents.

10 An embodiment of this invention is that of compounds of formula (I) described
earlier, wherein A is —CO—.
A further embodiment of this invention is that of compounds of formula (I)
described earlier, wherein R!is cycloalkyl optionally substituted with amino.
Another further embodiment of this invention is that of compounds of formula

15 (1) described earlier, wherein A is —CHg-(CO)-.
A still further embodiment of this invention is that of compounds of formula (I)
described earlier, wherein R2is —(OCH2CHg)m-O— and Rlis —-(CHg2),CORS,
Another still further embodiment of this invention is that of compounds of
formula (I) described earlier, wherein A is CHg and R'1s O(CO)ORA.

20  Another still further embodiment of this invention is that of compounds of
formula (I) described earlier, wherein A is -[CO(CHR$)-NH]w-.
A preferred embodiment of this invention is that of compounds of formula (I)
described earlier, wherein A is -[CO(CHR®)-NH]w-, wherein w is preferably the

integer 1 or 2.



19 resulting solution added dropwi se to 40 ml of 1420. The suspensi on was
then sonicated for 20 mn and stirred overnight. After filtration of the
latter, 1.2 g (93%yield) of the desired conmpound as a grey solid was
obtained. I11-NWVR (300 MHz, DVMSO d6) 83159.58 (bs, 1H); 7.69 (d, J=8.2 Hz,
2H); 7.59 (d, 5 J=8.2 Hz, 2H); 7.54 (d, J=15.6 Hz, 1H); 7.36 (s, 1H); 7.34
(m 111); 6.85 (d, J=8.8 Hz, 1H); 6.48 (d, J=16.0 Hz, 1H); 2.11 (bs, 6H);

2. 03 (bsandfther Jstﬁ? fﬁﬁ%er%bo&n@nt( 8f tRik dnverFEXcH R Qh%t of compounds of

(S)-2-am no-3-nethyl-butyric acid 3-adamantan-1-yl-4

b t d hl d ST 576CL1.1 T
col ut 1 on O RS EPR s RUES o P R e s (L RRfr0 %@%O%éfgé‘&dpﬁ P
(57 mg, 0.11 mml ), DIPEA (65 m, 0.5 nmol) andthereactlon m xture,

moni t or edCPXESPRES alkyleng.irred until conpl ete activation of the acid.

(E)-3- (3 -Adamant an- 1-y1- 4" roxy- bi phenyl-4-yl)-acrylic acid tert-butyl
ester wad\ tihere apicherreds emj)o%mmt bl theandresére tihgentont comsiatisxtafir chevas
stirred 15 for 5 h at 0C. After standard work-up, the crude product was

puri fedcompbhiagh setdcusd fieohi aiBtegupRIYsishErase(Ht DAeninoB-ethl-Batytibe
desired product in 45%yield. STEP 2: The latter was dissol ved at F¥I’ in a

DCM TFA (8(2) mxwammaﬁwﬂe@@%a Letgn0 gﬁgﬁgggyl the tgyfsbutyl

ester noiety. The reaction 20 m xt ntr under uced

et che 09 i HloHhE "t eadin B £ %@“ﬁﬁ% S P TR R 2

t hen freeééapdrled to.obtain the desired conpound in 83% vyield.

1H NVR ( Sbrayiliacetgwsbhaniagnyg-4-yD-amaylip gcids ypdeganoic(asid Szqu}amanm dawl- J=8.5
25Hz, 211); 7.70 (d, J=8.5 Hz, 2H); 7.614 (m 3H); 7.25 (d, J=8.5 Hz, 1H);
6.57 (d, 4'-@@)Mmb9xminﬂ%hipheﬁyl(dy1 Jedet; Hzmoipholiﬂzﬁﬁl-bmyricﬂl-acid2305 (s,
511); 1.97 (m 1 H); 1.15 (d, J=7.0 Hz, 311); 1.12 (d, J=7.0 Hz, 311).

ES| - MB: aflanmmdd- Ryl-MAEib- caﬁb@ﬁw\z@ﬁyw@ph&xyl(@yi @st@@mra&@émoﬁd)élﬂ@ {2-

[2- (2- carboxymet hoxy- ethoxy

methyl-p1peraz1n—1-y1)-butyr1c acid 3-adamantan-1-yl-4'-((E)-2-carboxy-vinyl)-
biphenyl-4-yl ester dihydrochloride; (E)-3-[3'-adamantan-1-yl-4'-(2-
methylamino-ethylcarbamoyloxy)-biphenyl-4-yl]-acrylic acid; (E)-3-(3'-
adamantan-1-yl-4'-carboxymethylcarbamoyloxy-biphenyl-4-yD)-acrylic acid; (E)-

15 3-[3-adamantan-1-yl-4'-(4-amino-butylcarbamoyloxy)-biphenyl-4-yl]-acrylic
acid hydrochloride; (E)-3-[3'-adamantan-1-yl-4'-(2-morpholin-4-yl-ethyl-
carbamoyloxy)-biphenyl-4-yl]-acrylic acid hydrochloride; (E)-3-(3'-adamantan-
1-yl-4'-undecyl-carbamoyloxy-biphenyl-4-yl)-acrylic acid; [1,4'Ibipiperidinyl-1'-
carboxylic acid 3-adamantan-1-yl-4'-((E)-2-carboxy-vinyl)-biphenyl-4-yl ester

20 hydrochloride; (E)-3-(3'-adamantan-1-yl-4'-isopropylcarbamoyloxy-biphenyl-4-
yD-acrylic acid; 4-[3-adamantan-1-yl-4'-((E)-2-carboxy-vinyl)-biphenyl-4-
yloxycarbonylamino]-piperidine-1-carboxylic acid benzyl ester; (E)-3-{3"
adamantan-1-yl-4'-[(S)-1-(carboxymethyl-carbamoyl)-2-methyl-
propylcarbamoyloxy]-biphenyl-4-yl}-acrylic acid; (E)-3-[3"-adamantan-1-yl-4'-(2-

25  methoxy-ethoxymethoxy)-biphenyl-4-yl]-acrylic acid; cyclopropanecarboxylic



5 et hoxy] -acetoxy}-biphenyl-4-yl)-acrylic acid ST5587AA1 STEP 1: It was
conducted follow ng the procedure described in exanple 1 step 1, starting
from3,6,9-trioxaundecanedioic acid and a reaction time of 2.5 h. The
desired internediate t-Bu ester was obigined in 72%yi el d. STEP 2: It was
conducted followi ng the procedure described in exanple 1 step 10 2 w t hout
freeze-drying. The desired product was obtained as a solid in 98% vyi el d.

"H NVR ( Z, 6 ) 8 ' 7.70
(a3, 3 R SRR B My Rk Ay DRG] i B 1 o
1H); 6.56 . 4

(m 611) 72 d%%%"%ﬁ?f& Ig%lé]) H_% d‘}%x((i@( 'Ilbyﬁl_%é'f’mﬁgorf%l “zet]%wgilib %E‘ng%%%grl son
exanpl e 3: undecan0|c aci

3- adaman@grlc. yeids ﬁ%)w@@éw%ﬁ@wﬁ hy-tienpiphacifll S4adamasntan- 1S5 AR

STEP 1: It was conducted follow ng the procedure described in exanple 1
step 20 tarksxgrvingl-Bipbemylhdedanoi ¢ aedtdr;and a r @8edi(@mddmentdn-13yld'- The
desired internediate tert-Bu ester was obtained in 63%yield. STEP 2: The
lattes wasostxgeathdletydtidkydbiphansl-4HPlaédMe 1 n di guane) wasi-added- at RT

and the reaction mxture was stirred until conplete conversion of the

starting.pm V\gfdp T e NN (L DR T L

25 m xture en con entrated under ssu e’an
ggwa Wﬁll P& % 6’: oce% 5. (W asdarrrelgngf}ne q yl- chraglgm%%floé}b %1pclleesr{yrl e4dyBr OdUCt
acrylic acid; (E)-3-(8-adamantan-1-yl-4'-carbamoylmethoxy-biphenyl-4-yl)-
acrylic acid and (E)-3-[3-adamantan-1-yl-4'-(2-morpholin-4-yl-ethoxy)-
10 biphenyl-4-yl]-acrylic acid.
An even more preferred embodiment of the present invention consists of the
compounds selected from the group consisting of: (S)-2-amino-3-methyl-butyric
acid 3-adamantan-1-yl-4'-((E)-2-carboxy-vinyl)-biphenyl-4-yl ester
hydrochloride; (E)-3-(3'-adamantan-1-yl-4'-{2-[2-(2-carboxymethoxy-ethoxy)-
15  ethoxy]-acetoxy}-biphenyl-4-yl)-acrylic acid; 4-morpholin-4-yl-butyric acid 3-
adamantan-1-yl-4'-((E)-2-carboxy-vinyl)-biphenyl-4-yl ester hydrochloride; 4-(4-
methyl-piperazin-1-yl)-butyric acid 3-adamantan-1-yl-4'-((E)-2-carboxy-vinyl)-
biphenyl-4-yl ester dihydrochloride; (E)-3-[3-adamantan-1-yl-4'-(2-
methylamino-ethylcarbamoyloxy)-biphenyl-4-yl]-acrylic acid; (E)-3-[3'-
20 adamantan-1-yl-4'-(2-morpholin-4-yl-ethyl-carbamoyloxy)-biphenyl-4-yl]-
acrylic acid hydrochloride; cyclopropanecarboxylic acid 3-adamantan-1-yl-4'-
((E)-2-carboxy-vinyl)-biphenyl-4-yl ester; (E)-3-(3'-adamantan-1-yl-4'-
propoxycarbonyloxymethoxy-biphenyl-4-yl)-acrylic acid; 1-amino-

cyclopropanecarboxylic acid 3-adamantan-1-yl-4'-((E)-2-carboxy-vinyl)-



1H NWR (300 MHz, DMSO-d6) 8: 12.40 (bs, 1H); 7.75 (d, J=8.5 Hz, 2H); 7.68
(d, J=8.5 Hz, 2H); 7.62 (d, J=16.0 Hz, 1H); 7.54 (m 1H); 7.54 (s, 1H);
7.07 (d, J=9.0 5Hz, 1H); 6.55 (d, J=16.0 Hz, 1H); 2.64 (t, J=7.2 Hz, 2H);
2.04 (bs, 3H); 1.99 (bs, 6H); 1.72 (bsj76H); 1.68 (m 2H); 1.40-1.20 (bm +
bs, 14H); 0.84 (t, J=7.1 Hz). ESI-M5 mlz = 543.3 [MtHt Exanpl e 4:

4- nor phol i n-4-yl -butyric acid

3- adaman ) = hoxy i -hi. phenyl-4- ter. 1oride
Sa5300L 1 RS, el TE K R PR ooy BIHERGEY

dr opw se ﬁt 0C.to sol ution of

(E) - 3- (3YVAFAXBh A  1- y1- 4' - hydr oxy- bi pheny1-4-y1)-acrylic acid tert-butyl
ester (100 . 0,23 mmli and DI PEA (80 1.11, 0.46 mmol) in DCM (4 m). The
react i onThetellewingexamptasdgrthnr dlusteate tire imnentiemcvitbaublixtiging Was
diluted with DCM and washed with H20. The organi c phase was dried over 15
Na2SO4 aBXAM®Ide vent was renoved under reduced pressure. The crude

mat eri al thus obtained was used in the next step wi thout any further

puri f§ capbpRvia8dER 2: Mrpholine (140 pl, 1.61 nmvol) was added to a
suspension of the latter brono derivative in DMF (3 ml) and the reaction

m xture PRS AS tieﬁléﬁdac%rt %0 50C for 12 h. Solvents were renoved under reduced
pressure, and't rESi dlie was purified by flash chronat ography

(Hexane/ Et OAc = 2/%%&t .qet t he expected product in 54%yield. STEP 3: It
was condd®ted PP% ‘Hglpt‘i’\te procedure described in exanple 3 step 2, and
gave the desired conpound as a solid in 99%yvyield. 22 1H NWVR (300 MHz,
DVSO- de) Bee: 12, 40 tetisButosycathorel (d, J=7.7 Hz, 211); 7.70 (d, J=7.7 Hz,
2H); 7.65 (d, J=15.7 Hz, 111); 7.56 (m 2H); 7.15 (d, J=9.06 Hz, 1H); 6.56
(d, J=15bd: Hz, biblid sihgdét (bd, 2H); 3.75 (bt, 2H); 3.44 (bm 2H); 3.18- 3.04
(bm 611); 2.80 (t, 2H); 2.03 (m 9H); 1.74 (bs, 6H). 5 ESI-M5 rn/z = 530.3
[ M+ tposapl e Qﬁc}ﬂb{,&hgﬁgz{}y - pi perazin-1-yl)-butyric acid

3-adamant an- 1-y1-414(E) - 2-carboxy-vinyl)-bi phenyl -4-y1 ester

di hydr ochlorid (559 1 EP 1: It was conducted follow ng the procedure
descri be di n e@gl’%{ﬁfeg Oi%PQEJ

DIPEA: diisopropylethylamine
DMF: dimethylformamide
DMSO: dimethylsulfoxide
15  Et20: diethyl ether
MeCN: acetonitrile
MEM-CL:  methoxyethoxymethyl chloride

MeOH: methanol

NazSOy4: sodium sulfate
20 NMP: N-methyl pyrrolidinone
PyBop: (benzotriazol-1-yloxy)tripyrrolidinophosphonium
hexafluorophosphate

RP-HPLC: reversed phase-high-performance liquid chromatography
RT: room temperature

25 TBDPSiCl: tert-butyldiphenylsilyl chloride



2, starting fromthe product obtained in exanple 4 step 1 and N-nethyl 10
pi perazine. The resulting internediate was purified by flash chromatography
(DCM MeOH = 9/1) to allow the obtention of the desired derivative in 26%
yield. STEP 2: It was conducted followgg the procedure described in
exanple 4 step 3, and gave the desired conpound as a solid in 99%
yield. 15111-NWR (300 MHz, DMSO-de) 5: 12.40 (bs, 111); 7.76 (d, J=8.5 Hz,

211): 7.6 Ad, J= - 7.62° (d, J=15.8 Hz, 1H): 7.56 211): 7.10
(d,)J:8. A‘, 111%‘”%@%83?5?1@3‘; .8(Hz, 1H): 2.8-3 (H)bm 4H);(r2n.6-2.%3 (bm

6H); 2.4 m 2H); 1 (s, 3H);..2.02 (bs, 9H); 1.9 (bm 2H); 1.78 (bm
611). ESI¥E nf z ér&wrgafwctg% Exanpl e 6:

(E)-3-[3' -adamant an-1-y1-4' - (2- met hyl am no- et hyl car banoyl oxy) -

bi pheny 114Gy i - acrijiindayey chronsE88ANNSTEP 1: par a- ni t r ophenyl chl or of or mat e
(174 nmg, 0.58 mmol) was added at OC to a sol ution of

(E) - 3- ( 3GendaminRearmrksy Redctiby sl raoxdy phodatee mydxthryd vere roitinedg irloh@btedut yl
ester (104 ng, 0.24 mmol) and DI PEA (252 iil, 1.45 mmol) in DCM (5 25 m).

Then 4 hepy epELi OR d11ikh nge%‘ 1‘;‘%? l\géad%{ Behtber Ffadh 2b1Rin @ﬁl%%&t'b"ﬁaﬁ%f was

net hyl et hyl enedi am ne ( mml ) was then added an e reaction
powt and (b EReARe 5P Dubton e fRoaREl). At el dsiothite ne
pur 1 el apach SMIDetesbraBIye cRbams eithe. Breke AChIoR eperEomeser od
internmediate in 65%vyield.
or with a Varian Mercury Plus 400, and chemical shifts are given in part per
million (ppm) downfield from tetramethylsilane as internal standard. The
10 coupling constants are given in Hz. Mass spectra were obtained with an ESI
MICROMASS ZMD2000.
All drying operations were performed over anhydrous sodium sulphate. Flash
column chromatography (medium pressure) was carried out using silica gel
(Merck 230-400 mesh). Yields are given after purification.
15 Preparation 1: (E)-3-(3'-adamantan-1-yl-4-hydroxy-biphenyl-4-yl)-acrylic
acid tert-butyl ester ST5763AA1
Pd(OAc); (6.7 mg, 0.03 mmol) was added into a flask containing a mixture of 3-
adamantan-1-yl-4'-bromo-biphenyl-4-0l (1.15 g, 2.99 mmol), tert-butyl acrylate
(1.75 g, 11.96 mmol), NEts (1.25 ml, 8.97 mmol), tetrabutylammonium chloride
20 (1.829 g, 4.78 mmol) and NMP (3 ml). The flask, equipped with a glycol-cooled
condenser, was immerged in a pre-heated oil bath (110°C) and the reaction
mixture was stirred at this temperature overnight. The mixture was allowed to
return to RT and was diluted with DCM and washed with Hz0. The organic

phase was dried over Na2SO4 and the solvent was removed under reduced

25  pressure. The crude reaction mixture was taken-up in dioxane (10 ml) and the



STEP 2: It was conducted follow ng the procedure described in exanple 3
step 2, and gave the desired conpound as a white solid in 94%vyield. 1H NWMR
(300 MHz, DMSO-de) 8: 12.40 (bs, 1H); 8.90 (bs, 111); 8.11 (t, J=5.7 Hz 10
1H); 7.75 (d, J=8.3 Hz, 2H); 7.68 (d, J198.3 Hz, 2H); 7.62 (d, J=16.0 Hz,
1H); 7.53 (dd, J1 = 8.1 Hz, J2 = 1.9 Hz, 1H); 7.51 (s, 1H); 7.17 (d, J=8.1
Hz, 1H); 6.55 (d, J=16.0 Hz, 1H); 3.42 (q, J=6.1 Hz, 2H); 3.03 (t, J=6.4
Hz, 2H); rds@®irssoldton 24 dbspwidd)to 40 Tl bbH.BMhe ESbpdYRidh avas #on 1
[MHITit 15 Exanpl e7: (E)-3-(3' -adamant an- 1-y1-4'-car boxynet hyl ca][ b?rmy! oxy-
bi pheny1-4- 3 ' Ci el te : GO W Nng
thg prgceS rl}%’cé)ce egé:r?/?%ggﬁll %Hg%li;%g?é%g%??%% Aftflr fbl\é\f%é&bgg%‘g 'E %ﬂce?’n%?e%d of
N- Boc- N- |. yl.enedi am ne. After, addition of the_am ne the reaction

o xtur e VoS anER s R HeSBed Sopinguhc dich gE6Y rli B RBMIW ace | n 6106
yield. STEP 2: It was_conducted follow ng the procedure described in

exanpl e 3HsNMER (300 MElzg TN - ehed: fb88 (el bﬂ)ﬁ%ﬁ&dda%:&%ﬁm 2H3oT .68 (dn 62%
yield. 11-1-NWVR (300 MHz, DVsO-de) 8: 12.50 (bs, 1H); 8.15 (t, J=6.1 Hz
1H); ¥. 79=8& H=81Y; HH4 (dH)=15.66Hz( tH);JE86%s,HeE); 2434 (vh, GRI) 6.85)@1 9=8.41z,
1H); 7.54 (m 1H); 24 7.50 (s, 1H); 7.02 (d, J=8.4 Hz, 1H); fi;g g:g
J=16. 1 Haz, Yy, 6U8/@, URd 6. O HY, Q2 2.13Hbs, 6HO42.08%0s,9301); 1177 40d, 1) GH 7
ESI-MS: iz :)476.0@[’M+11]+. 2. AN, 8549,%2.08% ) t )

Exanpl e8'(5 @H)S [ 3' -adamant an- 1-y1-4' - (4- am no- but yl car banoyl oxy) -

Example 1: (S)-2-amino-3-methyl-butyric acid 3-adamantan-1-yl-4'-((E)-2-
carboxy-vinyl)-biphenyl-4-yl ester hydrochloride ST5576CL1
10 STEP 1: To a solution of BOC-Val-OH (24 mg, 0.11 mmol) in DMF (1 ml) were
added PyBOP (57 mg, 0.11 mmol), DIPEA (65 ml, 0.5 mmol) and the reaction
mixture, monitored by TLC, was stirred until complete activation of the acid.
(E)-3-(8'-Adamantan-1-yl-4'-hydroxy-biphenyl-4-yl)-acrylic acid tert-butyl ester
was then added (43 mg, 0.10 mmol) and the the reaction mixture was stirred
15 for 5 h at 0°C. After standard work-up, the crude product was purified by flash
column chromatography (hexane/EtOAc = 9/1) to get the desired product in
45% yield.
STEP 2: The latter was dissolved at RT in a DCM/TFA (8/2) mixture and
stirred until complete cleavage of the tert-butyl ester moiety. The reaction
20  mixture was then concentrated under reduced pressure and diluted with DCM.
The latter procedure was repeated twice to get the crude desired product. The
latter was then dissolved in DMSO and then freeze-dried to obtain the desired
compound in 83% yield.
IH-NMR (300 MHz, DMSO-ds) & 12.40 (bs, 1H); 8.99 (bs, 2H); 7.76 (d, J=8.5

25 Hz, 2H); 7.70 (d, J=8.5 Hz, 2H); 7.614 (m, 3H); 7.25 (d, J=8.5 Hz, 1H); 6.57 (d,



5 bi phenyl -4-yl1-acrylic acid hydrochl oride ST5604CL1 STEP 1: It was
conducted follow ng the procedure described in exanple 6 step 1, using

N- Boc- 1, 4- di am nobut ane i nstead of N Boc- N net hyl et hyl enedi am ne. After
addition of the amine the reaction mxbgre was stirred for 12 h to get the
desired intermediate in 60%yield. 10 STEP 2 It was conducted foll ow ng
the procedure described in exanple 3 - step 2, and gave of the desired

i%m°3n3 BP0 § e P B h@s?‘%‘ﬁ SN ot iy
[ M Y H t%&g%l‘]z_g??g 63%%)3% Qg‘hﬁﬁﬁ%%#ﬁ% ES10( ?2 ﬁ;? phéisi ELIXBylrd ét hy|489. :

car banoyl &bl phenyl-4-y11- acryl ic acid hydrochl oride ST5606CL1 STEP 1:
It was C(ﬁ‘éﬁ Tdnf 8 bid-AgMHl'pr ocedur e described in exanple 6 step 1,
usi ng4- ( 2- am noet hyp- nor phol i nei nst eadof N- Boc- N- 20 net hyl et hyl enedi am ne.
After addixammplef t2ie ailf)rie(3 faelaneactinot yiidk{2H{2 (Maaristiyniettiokprethdxy)- t o
get the desired internediate in 56%yield. STEP 2: It was conducted

f ol | 08i n@thhey]HRESEYNHPHESFI i aéx@h@a@ia)lsq"%wm 2, and gave the
desired corrpound as solid in 56%yield 1-11- NMR (300 MHz,

DVBO-do) 8: 12.40 (bs, 1H): 8.2 (bt, 1H): 7.75 (d, J=8 Hz, 252H): 7.68 (d,
J=8 Hz, ZHEPZ:d1 was, copdigtad fej],ovmng the. mcedmrezﬁﬁscriheﬂan( eixanlp?e 8Gte@5 Hz,
111); 6.55 (d, J=16.1 Hz, 111): 3.95 (bm 2H): 3.81 (t, 2H): 3.53 (m 4H):
3,13.3 (m, séidhting .fﬂﬂn(&,B&)-tﬂb‘&auﬂd%néamic @&til) andSh-d¥lctibh ztimedefl 24 hM +
The desired intermediate t-Bu ester was obtained in 72% yield.
STEP 2: It was conducted following the procedure described in example 1 step
10 2 without freeze-drying. The desired product was obtained as a solid in 98%
yield.
IH-NMR (300 MHz, DMSO-ds) 8: 12.40 (bs, 1H); 7.76 (d, J=8.4 Hz, 2H); 7.70 (d,
J=8.4 Hz, 2H); 7.62 (d, J=16 Hz, 1H); 7.56 (m, 2H); 7.18 (d, J=8.71 Hz, 1H);
6.66 (d, J=16 Hz, 1H); 4.49 (s, 2H); 4 (s, 2H); 3.71 (m, 2H); 3.57 (m, 6H);
15 2.02(m, 9H); 1.73 (m, 6H).
ESI-MS m/z = 601.3 [M + Na]*.
Comparison example 3: undecanoic acid 3-adamantan-1-yl-4'-((E)-2-carboxy-
vinyl)-biphenyl-4-yl ester ST5628AA1
STEP 1: It was conducted following the procedure described in example 1 step
20 1, starting from undecanoic acid and a reaction time of 13 h. The desired
intermediate tert-Bu ester was obtained in 63% yield.
STEP 2: The latter was dissolved at RT in dioxane. HCl (4M, in dioxane) was
added at RT and the reaction mixture was stirred until complete conversion of

the starting material to the corresponding carboxylic derivative. The reaction

25  mixture was then concentrated under reduced pressure and diluted with DCM.



Exanpl e 10: (E)-3-(3'-adamant an-4'-undecyl - car bamoyl oxy-bi phenyl-4- 5
yl)-acrylic acid ST5629AA1 STEP 1: It was conducted foll owi ng the procedure
described in exanple 6 step 1, using undecyl anm ne instead of

N- Boc- N-net hyl et hyl enedi ami ne. After adgition of the ami ne the reaction

m xture was stirred for 12 h to get the desired internediate in 83%yield.
10 STEP 2: It was conducted follow ng the procedure described in Exanple 3

S0 yi o1 0 Rlfe ?Q%@%%P%%féé"ﬁ‘zﬂﬁ% il @%”%)%ﬂf@lﬁ? gt FPRE

Hz 1 7.67 (d, J=8.5 Hz, 61(d J158Hz
111)H)7 @8?1?&(7?{%4519?% 7. 49 (s 111) ; (7 01 (d J=8. 9H)Hz 6.54 (d, »
J=15.8 Hz, 111 08 bs, 9 1.
(m by - T N@Aé (380 (A= DBIR(-do) 3240 (s 1; P75 Gy 8@5&@%268%7

[ M+11] . Exampl e 11: [1, 4'] bi pi peridinyl - I -carboxylic acid

3- adarrantJ&r&ﬂHleH) ((62) (d2J=26.CcHzh dKY; V.5AYh), - 1) ITedy (s, 4H)1 7exT @1, J=9.0
hydrochl ori de ST5630CL1 STEP 1: It was conducted follow ng the procedure

descr sbedi, M IEX &S d, =St Ha, 14$); 2064 (RiJRG2 giNopperddifne 3%1)8&%@1@0”

N- Boc- N- et hyI et hyI enedi am ne.” After add| tion of thé am ne thé reac
m xture I t I g‘%ﬂi oyleld
26 STEP f 7 6ﬁ§’uct%§o(p‘} oﬁp\%%%li e progkg%ure §C &bgd lrin I%fanpl e 3,
Step 2, of the desired conpound as a white powder in
61% vi el %ﬁéf’ﬂ Wm }%I\/BOZLO 8: 12.40 (bs, 1H); 10.57 (bs, 1H); 7.77
(d, J=8.4 5 Hz 21% 7.71 (d, J=8.4 Hz, 211); 7.64 (d, J=15.9 Hz, 111);
7.55 (m Bxemple #: fomogphglin: Bykbutyriq acid 38 damantans] -9l Hz«Emmrngg (m
2H): 3.39 (m 2H): 2.94 (m 411); 2.24 (m 21): 2.05 (m 911): 1.81 (m
14H) . ESWir&j&)-Mﬁh@ﬁ@ByMes{tM*H]ydrochlori&éﬁ@'3558912;1 _
(E)-3-(3' -adamantan-1-y1-4'-isopropyl car banoyl oxy- bi phenyl-4- 10
y1) - 86T YSTERG! 4-525rR8e¥My] chloride (53 ul, 0.46 mmol) was added dropwise at 0°C
to a solution of (E)-3-(3'-adamantan-1-yl-4'-hydroxy-biphenyl-4-yl)-acrylic acid
tert-butyl ester (100 mg, 0.23 mmol) and DIPEA (80 ul, 0.46 mmol) in DCM (4
ml). The reaction mixture was stirred for 1 h at RT. The reaction mixture was
diluted with DCM and washed with H20. The organic phase was dried over
15 NagSO4 and the solvent was removed under reduced pressure. The crude
material thus obtained was used in the next step without any further
purification.
STEP 2: Morpholine (140 ul, 1.61 mmol) was added to a suspension of the
latter bromo derivative in DMF (3 ml) and the reaction mixture was stirred at
20  50°C for 12 h. Solvents were removed under reduced pressure, and the residue
was purified by flash chromatography (Hexane/EtOAc = 2/3) to get the
expected product in 54% yield.

STEP 3: It was conducted following the procedure described in example 3 step

2, and gave the desired compound as a solid in 99% yield.



| sopropyl isocyanate (327 pl, 3.33mvpl) was added at RT to a solution of
(BE)-3- (3" -adamantan-|-yl-41-hydroxy-bi phenyl-4-yl)-acrylic acid (200 ny,
0.53 mml), Neta (314 p.1, 2.44mvol) and the reaction m xture was stirred
for 5 days. The reaction mxture was dpbuted with DCM and washed w th H20.
The organi c 15 phase was dried over Na2SO4 and the sol vent was renoved
under reduced pressure. The desired conpound was obtai ned w thout any

L A R o L ) gD 00 S0, o
(Zél? J= 15(@ 1(157 7%&% 2%§H%6% %m{‘zﬁ % 13? é%?? ;7553161?111 %%7)4 1R ( @Eé‘-%@lhlz
Bchirpl o1 3E 52t Shrkmion 1.yt 504 B2 s BeTBy®oi A7) 3 idhemy2ETX-5.26-
yl oxycar bonyl am nol - pi peri di ne-1-carboxylic acid benzyl ester ST5577AA1 27

STEP 1: BtO4wdanceHZ Bedt,faH); @d3gmi BE)pl GaqBur @Hlescri bed in exanpl e 12,
using benzyl 4-isocyanatotetrahydro-1(2H)-pyridine carboxylate instead of

| sopropy EIISHSYArALES30IHeMr £afti on M xture was stirred for 2 days to yield
37%of the desired product. 5 'STEP 2: It was conducted fol |l ow ng the

e e sol FaRELbof AP kﬁ?ﬁzft o s R SaBBtgh 3T R 7%,
2 1 gt i Sl L0 T
J:159Hz 1H) 7 (s, 2H); 3.95 (dd, 2H); 103.6 (m 1H) 2.9-3.1 (bm
oH); 2. 0BPTHER]: bthyvas ropduced fedlowing the precednresidscribedin(eranzple. 4 step
2, starting from the product obtained in example 4 step 1 and N-methyl
10  piperazine. The resulting intermediate was purified by flash chromatography
(DCM/MeOH = 9/1) to allow the obtention of the desired derivative in 26%
yield.
STEP 2: It was conducted following the procedure described in example 4 step
3, and gave the desired compound as a solid in 99% yield.
15 1H-NMR (300 MHz, DMSO-ds) 8: 12.40 (bs, 1H); 7.76 (d, J=8.5 Hz, 2H); 7.69 (d,
J=8.56 Hz, 2H); 7.62 (d, J=15.8 Hz, 1H); 7.56 (m, 2H); 7.10 (d, J=8.8 Hz, 1H);
6.56 (d, J=15.8 Hz, 1H); 2.8-3 (bm, 4H); 2.6-2.8 (bm, 6H); 2.4 (bm, 2H); 2.1 (s,
3H); 2.02 (bs, 9H); 1.9 (bm, 2H); 1.78 (bm, 6H).
ESI-MS m/z = 543.4 [M + H]*.
20 Example 6: (E)-3-[3-adamantan-1-yl-4'-(2-methylamino-ethylcarbamoyloxy)-
biphenyl-4-yl]-acrylic acid ST5588CL1
STEP 1: para-nitrophenylchloroformate (174 mg, 0.58 mmol) was added at 0°C
to a solution of (E)-3-(3-adamantan-1-yl-4-hydroxy-biphenyl-4-yl)-acrylic acid
tert-butyl ester (104 mg, 0.24 mmol) and DIPEA (252 ul, 1.45 mmol) in DCM (5

25 ml). Then the reaction mixture was stirred for 2 h at RT. N-Boc-N-



ESI-M5 rn/z = 633.3 [MH . Exanple 14: (E)-3-{3' Adamantan-|-yl-4'-

[ (5)-1-(carboxynet hyl - car banoyl) - 3- net hyl - but yl car banoyl oxy]

- bi phenyl-4-yl)-acrylic acid ST5690AA1 15 STEP 1: It was conducted

foll owi ng the procedure described in egxanple 6 step 1, using

tert-BuOGlyLeuNH2 i nstead of N-Boc-N-nethyl ethyl enedi ami ne. After addition

of the amne the reaction mxture was stirred for 16 h at RT to get the

desired i 0 d r i.0 [ :
REGHIRY rf'ecthZléL/ ¥i78hd oadd 8}1 bv%'s%feh gd‘?éfd Bld ff}%pggéctﬂ?n A

chr omat ogr aphy w't gra i ent 'hexane/ Et

conduct e ||OWI ng the criped in.exanple 3 ste gave
t he desi g’%& %%W&fn%fugg gg&w f?ir ig% TE?J agiipn we W@Sgllggﬁ &l
Exanpl elilé 3-[3' -Adamant an- 1-y1-4' - (2- net hoxyet hoxymnet hoxg

bi pheny1- ﬁﬁ%mﬁh@ dawith féa%ﬂiémzr_gar@e phgpepvas dped gvar NS and the
(E)-3-(3 -adamant an- 1-y1-4' - hydr oxybi phenyl-4-yl)-acrylic acid nethyl ester
(120 ng, s0lva09 wasl Jernovdd minddr aedycddousevEe. blse dresplieag i rsodwe Iwad
suspensi on of NaH (14.8 ng, 0.371 nmol, 60%in mneral oil) in anhydrous

DVF (9. 3piirifiet bS}CﬂamecHx@mthgf%HﬁQhéﬂiﬂﬁ/E@OA\éﬁﬁ 812 rioeded thk &dsited 30
mn t hen MEM C1 (46 ng, 0.371 mmol) was added. After stirring overnight at
RT, iced; fi‘(‘%‘icﬁ{ the m xture was extracted several tinmes with

Et OAC. The co |ne orga iC phases were dried over Na2SO4, filtered and

T on geihdotomes R et it Baiint (PRaTRHaR & 06tFnollls Sitkmale ] By

yl-4'- (2 rret hoxyet ho net hoxy) bi phenyl 4-yl]. acryl ic acid nethyl ester
(123 ny, 288u4l gaye the dewredzommmnd agatvohée gelid gn 9A%pield80 (m  5H) :
7.48-7.55(m 2H); 7.25 (d, J=8.5 Hz, 111); 6.60 (d, J=8.8 Hz, 1H); 5.42

(s, 2H); 1H.-ISMR.(3(50 M{ZZBMSO%&)(SS12316)@0s31ﬂ5;—8.965(b(9mH2|-&11$t,313=5(.’$ H3BH) ;
2.10 (s, 6H); 2.05 (s, 3H); 1.80 (s, 6H). 15 STEP 2: The above obtai ned

(B) - 8 [ 311pdamaniarg48. 3104, 268; 7.68 (d, J=8.3 Hz, 2] 3 7.62 (d J=16.0 Hz 1H)
met hoxyet hoxyrret hoxy) bi pheny Z4y1]-acrylic acid methyl’ ester

ri of a U0 e rooe 12 ried Pl R SudRy AT €T
e, 20°aBiE o A G RPN DB % (l TOM P HS DPBALITadd rot gt §E0TR
title cogﬁ)ug%zv\(/ka):, g}tig all gg%bl?ffstﬁa)r filtration (55 ng, 1009%.
ESI-MS m/z = 475.1 [M+H]*.
15 Example 7: (E)-3-(3'-adamantan-1-yl-4'-carboxymethylcarbamoyloxy-
biphenyl-4-yl)-acrylic acid ST5602AA1
STEP 1: It was conducted following the procedure described in example 6 step
1, using Gly-O-tBu instead of N-Boc-N-methylethylenediamine. After addition
of the amine the reaction mixture was stirred for 12 h to get the desired
20 intermediate in 61% yield.
STEP 2: It was conducted following the procedure described in example 3 step
2, and gave the desired compound as a white solid in 62% yield.
1H-NMR (300 MHz, DMSO-ds) 8: 12.50 (bs, 1H); 8.15 (t, J=6.1 Hz 1H); 7.75 (d,

J=8.6 Hz, 2H); 7.68 (d, J=8.5 Hz, 2H); 7.62 (d, J=16.1 Hz, 1H); 7.54 (m, 1H);



1H- NMR (300 MHz, HWO-de) 8: 7.60-7.80 (m 4H); 7.52 (d, J = 16 Hz, 1H);
7.45 (d, J = 8.1 Hz, 1H); 7.40 (s, 111); 7.15 (d, J = 8.1 Hz, 11-1); 6.55
(d, J =16 Hz, 1H); 5.35 (s, 2H); 3.70-3.80 (m 2H); 3.40-3.50 (m 2H);
3.20 (s, 3H); 2.12 (s, 256H); 2.04 (s,,3H); 1.75 (s, 6H. 29 Exanple 16:
(E) - cycl opropanecar boxylic acid 3- adamant an-l-y1-4'-(2-

car boxyvi nyl ) - bi phenyl -4-y1 ester ST5610AA1 STEP 1: To a suspension of

3-(3 -ad a -yl A+ hydr - hi.ph 1, 4-v1).- rbi.c id (20 0.534
o) | R T O e TR BB Rt e R Sad e dabd el Tese o,
0. 587 wer e _added. The res Itlng m xture was stirred at RT for 20 mn
and t he ﬁ)li gtqg‘o(b\ﬁn 9% 6&1 anl ¢ solution was washed several tines

W th vvater dri ed over Na2504 filtered and concentrated in vacuo. The
resul ti n@&irMCﬁJm/Z\mé7@@r[M+Hdiﬂon silica gel (ethyl acetate: hexane 15:85)
to obtain (E)-3-(3' -adamantan-|-y1-4'-hydroxybi phenyl- 10 4-yDacrylic acid

tert-but Wxdinptay! sigyl eg)es-[4 280 tab Vyl-41-14-hriiMo- KL%@T@QMO’%&O}%%)B (s,

1H); 760785(m 10H); 735755(m 8H); 6.89 (d, J = 8. 6.78
d, J5= 75 6 1.1 9
(STEP 2: é@g:}llgolropa} eca%% rc())rdlgl Q‘B(é§T5§5Q%Li18 rrSr;I) \T)/as addE((ZiStO |a_1|)15

| ut b t d .. 212 1) j di
(1 ) S IR GoBgk G eféﬁ LStng 3he diot ET S5 ssrnSY i SRATERIED 1Rt eq
with water and extracted wth_EtOAc. The organic |ayer was washed with 1IN
HC1, dri ddusing nNdesdd-d digminahadans insend o6t o ahaty lodsienedineniaes  r ed

cycl opropanecarboxylic acid (E)-3-adamantan-1-yl-4'42-tert- 20
but yl di pAdterl sslditibnyofthaynine fhearealctiényhigare wasasiobt doned latd get the
purification on silica gel (EtOAc: hexane 90:10) in 42%yield (61nyg).

NVR (CDCaaéu'@d 1Hte¥ﬁre?h§& 1@1%09@'391@1(17 50-7.70 (m 5H); 7.30-7.50 (m 7H);
7.08 (d, J = 8 1H) - 16 Hz, 1H): 2.15 (s, 9H): 1.91-1.96

(m 140 shgfb o 2( SIt v@gg coﬁdagte%i ﬁ)@lo%gzélje) pr&ceﬁgré Sesiibed 500 R gm 2H).

step 2, and gave of the desired compound as a solid in 54% yield.
IH-NMR (300 MHz, DMSO-ds) 6: 12.40 (bs, 1H); 7.4-8 (bm, 8H); 7.05 (d, 1H);
6.556 (d, 1H); 3.1 (bm, 2H); 2.8 (bm, 2H); 2.02 (bs, 9H); 1.6-1.8 (bs, 6H); 1.4-1.6
(bs, 4H).

15 EI-MS m/z = 489.4 [M + H]*.
Example 9: (E)-3-[3'-adamantan-1-yl-4'-(2-morpholin-4-yl-ethyl-
carbamoyloxy)-biphenyl-4-yl]-acrylic acid hydrochloride ST5606CL1
STEP 1: It was conducted following the procedure described in example 6 step
1, using 4-(2-aminoethyl)-morpholine instead of N-Boc-N-

20  methylethylenediamine. After addition of the amine the reaction mixture was
stirred for 12 h to get the desired intermediate in 56% yield.
STEP 2: It was conducted following the procedure described in example 3 step
2, and gave the desired compound as solid in 56% yield.
IH-NMR (300 MHz, DMSO-ds) 8: 12.40 (bs, 1H); 8.2 (bt, 1H); 7.75 (d, J=8 Hz,

25  2H); 7.68 (d, J=8 Hz, 2H); 7.61 (d, J=16.1 Hz, 1H); 7.53 (m, 2H); 7.15 (d, J=7.86



30 STEP 3: TBAF ON THF solution, 221 itl) was added at -78C to a sol ution
of cycl opropanecarboxylic acid

(E) - 3-adamant an-1 -y1-4' - (2-tertbutyl di phenyl silyl oxyvinyl)-bi phenyl-4-y1l
ester (30 ng, 0.0441 mmol) in THF (2 n&%. The m xture was stirred at -78C
for 30 mn and a NH4Cl saturated 5 solution was added. The THF was renoved
under vacuo and the residue was taken up with water. The solid precipitate

was filt Et ta o r cid

(B)-3. adiiaaﬂ#@n f%‘%*‘f %f%@ﬁﬁ%@ nPEREHF %%‘ie%%%r Db TE00y

NIVRDIVBO? %n 65 (d, J=16Hz 750760(m

102H); 731d r{ld4HJ 20@ (bs,r%H) 111—64 56H)d, J = 16 Hz, 1H) 1 95-2. 10 (m

10H); 1.76 (s, 6H); 1.00-1.15 (m 4H). Exanple 17:

(E) - 3- [ 3SEAdASamt ar-581y4 {M + Hil; 3- di oxo- 1, 3-di hydr oi soi ndol- 2-

yl met hoxy) - bi phenyl -4-yThacrylic acid ST5632AA1 STEP 1: A solution of

(B) - 3- (SEadaptet am: 1(E1-84(3" aﬁdh@fﬁt@hmhﬁnMﬂuﬂdy@area%moﬂz@xg%@hbﬁyl 4but yl

ester (200 ng, 0 464 mml , N-chl oronet hyl phthal'imde (91 ng, 0.464 mol),

KZCO3 (791)% %@Aﬂrﬁ@@ &Qq Nal (70 nmg, 0.464 mmol) was stirred overni ght
e

|n the vent was evaporated and the residue was taken up
i n Et OAc ani c ase wash wth i ed over 2
i tered—ggﬁé 18R el Hﬁf&ér“fa?l@avaeeﬁﬂﬁrpégg%ﬁva gopibedsp Samalh G ey
1-y1-4'-(1, 3- dioxo-1, 3- dlhydr0|50|ndol 2- yl_met hoxy) - bi pheny1- 4-
yl Jacryl ilc a¥pg vadec ﬂ@mmeegtl@treaﬂw oBf-Boerd¥ magthaiet %\mqnﬁdeamlm dHter | i ca
gel (EtOAc/hexane 15:85) in 55%ield (150 ng) 11-1 NMR (DVBO d6) 8:
7. 30- 8. 0addmionl 2H)the6aming dheJreactionHmixthhfe; watOstired2fbrl)2 12 .t05gdtsthé1l) ;
1.95 (s, 3H); L60 (s, 6H); L50 (s, 9H). 31 STEP 2: TFA (1.8 m) was

dropped {iBéiPe@ et Rreelesd Sk Yhdlan of (F)-343'- a damantan- 1 -yl-41- (1,3
- dioxo-1, 3- dihydroisoi ndol-2-yl met hoxy) - bi pheny1-4- yllacrylic acid

tertybut ter ( d. t upe was

sti 180 BEEgesy g (P PHaubelRaliBing Wik BrMfdshad Mokl a%‘%}lﬁq 5
0

the tit | 3?5 o6 Egrlﬁ“atfﬁghq%@%‘%év%é" ragsind] agmpoun(an & TUREC TOVISTCRR 3 -

16 Hz, 569(s 2H): 2.05 (s, 6H) 1.95 (s, 3H): 160(3 6H) .

Exarrpl elSO%()E)Bl(bct adeca- 9, 12-di enoi ¢ acid 3-adamantan-1-y1-4'- (2-

IH-NMR (300 MHz, DMSO-ds) 8: 12.40 (bs, 1H); 7.82 (t, J=5.8 Hz 1H); 7.75 (d,

J=8.5 Hz, 2H); 7.67 (d, J=8.5 Hz, 2H); 7.61 (d, J=15.8 Hz, 1H); 7.50 (m, 1H);
15 7.49 (s, 1H); 7.01 (d, J=8.9 Hz, 1H); 6.54 (d, J=15.8 Hz, 1H); 3.08 (q, J=6.4 Hz,

2H); 2.02 (bs, 9H); 1.74 (bt, 6H); 1.44 (m, 2H); 1.40-1.23 (bm, 16H); 0.83 (t,

J=6.9 Hz, 3H).

ESI-MS m/z = 572.5 [M+H]*.

Example 11: [1,4'|bipiperidinyl-1'-carboxylic acid 3-adamantan-1-yl-4'-((E)-2-
20  carboxy-vinyl)-biphenyl-4-yl ester hydrochloride ST5630CL1

STEP 1: It was conducted following the procedure described in example 6 step

1, using 4-piperidinopiperidine instead of N-Boc-N-methylethylenediamine.

After addition of the amine the reaction mixture was stirred for 12 h to get the

desired intermediate in 46% yield.



10 car boxyvi nyl) - bi phenyl -4-y1 ester ST5633AAl1 STEP 1: Linoleoyl chloride
(208 ng, 0.696 mvol) was added to a solution of (E)- 3-

(3' -adamant an-1 -y1-4' - hydr oxybi phenyl-4-yl)-acrylic acid tert-butyl ester
(200 ng, 0.464 mmol) in pyridine (2.2 #§). The resulting m xture was heat ed
to 50C for 1h, and then stirred at RT overnight. After addition of EtOAc,
the 15 organi c phase was washed twice with 1IN HCl1, water, dried over

(NE)Z_S&A't ag!tl@l‘fr? g%aﬂlgg rntg)lgg\(lggedd @g%wmid%@%rgéeeﬁﬁlér&‘escmbed in Example 3,

adamant ap- 1-yl1-4' - (2-tert- | vi n phe yl 4- ester was

obt ai ned%g(% é @i 3{] et$‘§ gﬂPgeﬁrfg\ﬁ%{?% £ p8Hn i 49 E‘a‘}%ﬁ’ R Schexane
5:95) in 65%y|eld(210 ng). 20 11-1 NMVR (DMBO-do) 8: 7.50-7.80 (m 7H);
7.10 (d, 63%y®ld 1H): 6.58 (d, J = 16 Hz, 1H); 5.25-5.45 (m 4H);
2.60-2.80 (m 4H); 1.9-2.10 (m 11H); 1.71 (s, 6H); 1.50 (s, 9H): 1.20-1.40

( m 16H) 1HaNBIR. (80() MNHZHDMSUTER6)25: TEF40 (hs,611H);) 10083 (ds,0pgd7.i7At(d, d&8.4
i ce-cool ed solution of octadeca-9, 12- dienoic acid

(E) - 35 adapne Fl‘ﬁ?‘]Y@d‘H-&ZHzerZH MMY&QIMWHi %?W@@?M%)Yﬁlé%eﬁer
(110 ny, 0.15 in and the resulti’'ng sol ution was

t df T d t
bt ai n t celét‘f’ﬁ” 1 m%%%éda?eégﬁnﬁ? |’ .%5%3’0‘?%}’ "G50, (5 L5 2P M?@P o 1o
DVSO- de 55-7,.85 d, 8.5 Hz, 1 6.59 (d, J = 16
|(42, )582%% I%% Zg‘ﬁ% (m;bgé %]836( M4y 1. 9.2, 15')(m 11H§ 1.71 (s,
56H) ; 115145§m ."0.8-0.9 (m 3H) Exanpl e19: (E) - 3-

(3' - AdanEsdadSm %13545'9 EMﬁﬁdycar bonyl oxynet hoxy- bi phenyl-4-y1)- acrylic
acid ST5688AA1 STEP 1: A m xture of

(E) - 3- ( 3Exaghapbat a9 1(8)13-43'-duhadn ouxpadi- Menylso%ryﬁﬁl@aylbamoﬁmgl Bightnpuly |
ester (250 ny, 0.581 mml) and K2003 (241 ng, 1. nmml) in 10 water (2.9

m ) yms §})15{crf?gc ggldl?g'ng%&le n. Tetrabutyl ammnl um hydrogen sul fate (197
4 m) were then added and the stirring

T S e R
The bi ph{';\ 3 IaC a?r?alrytyno{] y\{v%s h?r;[illror;ye&p%\é%w '49yhl§ agltylllzgr ac1ﬁ‘f(t2%r0 ritg? 8d5%> gamol),
NEts (314 ul, 2.44mmol) and the reaction mixture was stirred for 5 days. The
reaction mixture was diluted with DCM and washed with H30. The organic
15 phase was dried over NaaSO4 and the solvent was removed under reduced
pressure.
The desired compound was obtained without any further purification as a solid
n 68% yield.
IH-NMR (300 MHz, DMSO-ds) &: 12.40 (bs, 1H); 7.7 (bd, H); 7.74 (d, J=8.2 Hz,
20 2H); 7.67 (d, J=8.2 Hz, 2H); 7.60 (d, J=15.9 Hz, 1H); 7.51 (m, 2H); 7.04 (d,
J=8.9 Hz, 1H); 6.58 (d, J=15.9 Hz, 1H); 3.70 (m,1H); 2.02 (bs, 9H); 1.74 (m, 6H);
1.14 (s, 3H); 1.12 (s, 3H).
ESI-MS m/z = 458.1 [M-H]-.
Example 13: 4-[3-adamantan-1-yl-4'-((E)-2-carboxy-vinyl)-biphenyl-4-

25  yloxycarbonylamino]-piperidine-1-carboxylic acid benzyl ester ST5577AA1



15 work-up and renoval of the solvent under reduced pressure, the residue
was taken up in Et20. Tetrabutylanmonium i odide was filtered off and the
sol vent was evapor at ed.
(E)-3-(3cAdanantan-I-y1-4'-propoxycarbgyyloxynethoxybipheny1-4-ypacrylic
acid tert-butyl ester was obtained (117 ng, 36% after purification on
silica gel (EtOActhexane 12:88). 201H NMR (acetone-de) 8: 7.55-7.80 (m

111 51
A 25—##—12&)5 a8 cfgng%%d% Fﬂlﬁwg(%eggr?@uéﬁodesﬁedfn7%><%w{plezﬁ§2 151
(s, 911); O. 90 % . STEP 2: A m xture, of
(E) - 3- ( 3USHa za Jwy@namt@méaﬁﬂé%w BRYHBRA os@rboxylate instead of

bi phenyl-4-yl)-acrylic acid tert-butyl ester (40 ng, 0.073 mmol) and 25
mont nor i isopmbpy KEEY (ricBenThewasactieh lrpxddré waseEiired ity 2f dayL2to yiEheé 37&act i on
33 m xture was diluted by neans of EtOAc, and filtered. The sol vent was

removed uﬂd@gdé@‘g@@?@b(w@ssure. The title conmpound (10 ng, 28% was
obtained after purification on silica gel (EtOAc/hexane 60: 40). 111 NWR

5(3 ige}g”esﬁmp g ggw%é-c%géoﬁc fogl%iaé't?g ﬁr ﬁ;d]ur? %@g‘d{zg iﬂinl_%)éaéﬁg);go%.(sg(? (s

! -1 20: (E)- 1-
(3 Adaim tine%eﬁea b Vs U YDt B Do vield.
yl oxycarbaonyli-cyclo | -amoni um trifl uoroacetate ST5667TF1 STEP 1:
byRon. (360 N 6360 BT RnDN S8 Faee T ardordre B b8 dtnsbar by 456 Hei d
(150 ng, 0.745 mml) and DI PEA (438 ng, 3.39 mml) were added to a solution

of (E)- 32D, 788a(updt=82 Hzy DHY; -7h6/d (dyxJrili 5p9 éivy 1LY, W15 (g iH); 7. 37012 (m,
| et!-butyl ester (291 ng, 0.677 mvol) in DVF (3.4 m). The m xture was

stirred g 3RT .oBqw, §hs. mH@NgHgnfsM dt ge19ig HzEm‘)\% ofhg, sPhus iogndwasyashed

with 1IN 1101, dried over o4 and flltered | vent was removed’ under

Egsgg??hé%a ee;fig%%)g' an en drzsggg*ﬁ?l zed f@g% é?“goﬁ% ??g %HS)I 1.8 o

(BE)-1-tert bg{igxycar bonyl am nocycl opr opanecar boxylic acid
3- adamanfrgn y1-4'-(2-tertbutoxycarbonyl vinyl)-biphenyl-4-y1 ester (160

"0 9% s MS e = 633.3 [M-H].

Example 14: (E)-3-{3-Adamantan-1-yl-4'-[(S)-1-(carboxymethyl-carbamoyl)-3-
methyl-butylcarbamoyloxy]-biphenyl-4-yl}-acrylic acid ST6690AA1

15 STEP 1: It was conducted following the procedure described in example 6 step
1, using tert-BuOGlyLeuNH: instead of N-Boc-N-methylethylenediamine.
After addition of the amine the reaction mixture was stirred for 16 h at RT to
get the desired intermediate in 71% yield after purification by silica gel
chromatography with a gradient hexane/EtOAc 4:1 to 3:1.

20 STEP 2: It was conducted following the procedure described in example 3 step
2, and gave the desired compound as an oil in 40% yield.
ESI-MS m/z = 587.6 [M-H]-.
Example 15: (E)-3-[3-Adamantan-1-yl-4'-(2-methoxyethoxymethoxy)-

biphenyl-4-yl]-acrylic acid ST5583AA1



NVR (DMSO-de) 8: 7.55-7.82 (m 7H); 6.95 (d, J = 8.6 Hz, 111); 6.58 (d, J =

2016 Hz, 1H); 2.00-2.10 (m 911); 1.65-1.85 (m 6H); 1.40-1.60 (m 2H);

1.50 (s, 9H); 1.35 (s, 911); 1.20-1.30 (m 211). STEP 2: It was conducted

follow ng the procedure described in exgnple 18 step 2. The desired product

was obtained in quantitative yield. 34 11-3 NVR (DVMSO-de) 8: 9.00 (bs,

3H); 7.55-7.85 (m 7H); 7.10 (d, |Ar, = 8.6 Hz, 1H); 6.60 (d, J = 16 Hz,
xyb

J

111); 2. q. Tipdk _obf) ; 70185 ) 1).
Banl o ook s Alehyfiof el s09-pabpbfedn byl T pllon btttV i)
5 id ST5741 TEP 1: itrile.(84 , 0.7 ), 166
T M R R S st
(E)-3- (3 -adamant an- 1-y1-4' - hydr oxybi heny1-4-y1%-acryl ic acid nethyl
ester (2500pRed Mites mﬂﬁuBWW@ﬁ{\‘nlﬁ.(liﬂﬁemﬁn& i e masl, 10% padninergl f or
3h. Cold water was added and the 10 solution was extracted wth Et0OAc. The

organi ¢ lodyen ands drassEIVIM (0h3 anls attud°4l. ébhes obsutltiog wfd MdHEGOR, waatséirradd
brine. The organic |layer was dried over Na2SO4 and evaporated under reduced

presssir e at R PRS0 nhik) tBet MEM-CL (46 mg, 0.371 mmol) was added. After stirring
adamant an- 1- y1-4' - cyanonet hoxybi phenyl-4-yl)-acrylic acid nethyl ester (240

Ny, 88% ; : ( -—e = ,

131) 6, pytyihh MRE R e vute ddpda BB el o8 bRl Bty
1.75 (s, ,611). ST : . . .

(E)- 35 ( 3&1%%%&@9 Eﬁﬁ%fﬂbe— coRhLRA RERIBICORBASEE. Jrare) dberypyer Na=g0¢et hyl
ester (240 ng, 0.56 mmpl) was added to a solution of LiOH H20 (117 ng, 2 8
nmmol ) i nfidtered and Tegnoeporated. umder selawoi ohhe heesudiingi patlenaroldapt was under
stirring at RT overnight. THF was renoved under reduced pressure and the
resul ti nguadiegloos shlagepelGicdtdre thesiahnle 1NSHCIo bbtahl @y-3-f@-ddamahtaniof the
title conpound as a white precipitate that was filtered (216 ng, 93%. 111

A ISt g Py ety whotuds ) -
mg, 84%).
IH-NMR (300 MHz, acetone-ds) 8: 7.60-7.80 (m, 5H); 7.48-7.65 (m, 2H); 7.25 (d,
J=8.5 Hz, 1H); 6.60 (d, J=8.8 Hz, 1H); 5.42 (s, 2H); 3.85-3.95 (m, 2H) 3.75 (s,
3H); 3.55-3.65 (m, 2H); 3.30 (s, 3H); 2.10 (s, 6H); 2.05 (s, 3H); 1.80 (s, 6H).

15 STEP 2: The above obtained (E)-3-[3'-adamantan-1-yl-4'-(2-
methoxyethoxymethoxy)-biphenyl-4-yl]-acrylic acid methyl ester (66 mg, 0.117
mmol) was added to a solution of LiIOH.H20 (24 mg, 0.585 mmol) in 4.8 ml of a
mixture THF:H20 1:1. The resulting solution was stirred at RT overnight.
THF was removed under vacuo, and the resulting aqueous solution was

20 acidified with 1N HCI to allow a white precipitate to form. The title compound
was obtained after filtration (65 mg, 100%).

IH-NMR (300 MHz, DMSO-de) &: 7.60-7.80 (m, 4H); 7.52 (d, J = 16 Hz, 1H);
7.45 (d, J = 8.1 Hz, 1H); 7.40 (s, 1H); 7.15 (d, J = 8.1 Hz, 1H); 6.55 (d, J = 16
Hz, 1H); 5.35 (s, 2H); 3.70-3.80 (m, 2H); 3.40-3.50 (m, 2H); 3.20 (s, 3H); 2.12 (s,

25  6H); 2.04 (s, 3H); 1.75 (s, 6H).



35 Exanpl e 22:

(E)-3-(3 -Adamant an- 1-y1-4' - am denet hoxybi pheny1-4-yl)-acrylic acid
ST5765AA1 Thi s conmpound was obtai ned according to the procedure descri bed
in exanple 21, Step 2 and effecting th§9aC| dification with 1IN HCO at 50C
for 6 h. 5111 NNR(DIVBOde) 8: 1.71 (s, 6H); 198210(m 9H); 5.28 (s,
2H); 6.55 (d, 1H, J =16 Hz); 7.20 (d, 1HJ 8.6 Hz); 729(bs 211);

ot T Thldioglt), Bt A Ok b e TR b o

K2CO3 (265 adde oasolutlon of (E)-3-(3- 10

adamant aﬁaﬁb@va%@%%ﬂpﬁb‘%ﬁ;@r% vOLOA&Y i c acid methyl ester (250 ny,
0.64 mmol) in DM (2.5 mM) and the m xture was stirred at RT for 30 mn 4-
(2-Chl or rr%‘r)phoiiuswnlsym of h3-63't atlargd 88 i) y1 o133 droxy - pipheenyd ddgh)- and

the solution was heated to 60C for 14 h. The reaction was quenched by

addi ti onacfylivaheid @00 was @584 asiel) M DME (Real), ThorphoRAR (6haME! (MEF1 15
washed with a saturated sol ution of NaHCO3, water and brine, dri ed over

Na2 S04 alﬁ%g}ﬁﬁgf @B@ﬁ)&i@’ﬂﬁ%gé ?ﬁ%‘ ’Phﬁ%ﬁﬂrv?exte aé(f%%' e resi_lltin% Irx[l(lxtu]r

(E)-343' -adamant anl-yl pho In-4-yl-eth pheny acr

acid neth ster i.fi,ca Ilca tOAc
hexane 53ya‘§09)% F{R/ﬁ(tm%% ]é?a%é%ﬁ?lal%uf ted EWC%)ﬂ%O% cgg 2 6H) ;
6.90 (d, J = %@3 1H); 6.45 (d, J = 16 Hz, §?410425(m211)
3.80 (s, Wil Was §e‘7@fa(1nf1m%) -wiphggateno drigd zyer Neg§Osp figered amd

2.20 (s, 6E1); 2.05 (s, 3H); 1.70 (s, 6H. Exanple 24: (E)-Met hanesulfonl C
acid 3- adfammtmtenl-iyllvalcuo(. ﬂlmarém»lyim'gr@rfbﬂucb iarepytifiedydn esdicar gGTEZRHAAL

36 Met hanesul fonyl chloride (91.8 ng, 0.802 mmol) and triethylamne (162

g, 1.60ac8tAte: M@@@Q%) tte cbtafl E) %L'(S‘indamantan 1-yl-4’-h droxyblphenyl
(E)-3-(3 -adamant an- 1-y1-4' - hydr oxybi phenyl-4-y1) acryl ic acid (150 "ny,

for 1B oSy %TQECI&%%@%P%:@‘%* oM R kLR ﬁ“{ereH?;"'i‘saﬁé' ' ed
orystal | 132y PREGOR oA Ba o U3 orirs (n Riarhard Sbtn e%kﬁy@assof
product as a white powder. 111 NWR Dl\/BOdo 5. 7.83-7.69 (m 4H),
7.65(dd, (bJ 7 .86 Illﬁ, 15} 6.78dvd, = 116) Hzy 160); 2113 (ss)6H)7 2684 (9,30} 1.8508, Hz,

1H), 7.54 (d, J= 7.96 Hz, 1H), 6.58 (d, J= 1016.03 Hz, 1H), 3.61 (s, 3H).
2.09 (s,6HM1.1Xs78H]s, 6H).

STEP 2: Cyclopropanecarbonyl chloride (33 mg, 0.318 mmol) was added to a
15  solution of the above obtained derivative (130 mg, 0.212 mmol) in pyridine (1
ml). The resulting solution was heated to 50°C for 30 min, then diluted with
water and extracted with EtOAc. The organic layer was washed with 1N HCI,
dried over NasSOs, filtered and concentrated under vacuo. The desired
cyclopropanecarboxylic acid (E)-3-adamantan-1-yl-4'-(2-tert-
20 butyldiphenylsilyloxyvinyl) biphenyl-4-yl ester was obtained after purification
on silica gel (EtOAc: hexane 90:10) in 42% yield (61mg).
IH NMR (CDCls) &: 7.70-7.80 (m, 6H); 7.50-7.70 (m, 5H); 7.30-7.50 (m, 7H);
7.08 (d, J = 8.6 Hz, 1H); 6.56 (d, J = 16 Hz, 1H); 2.15 (s, 9H); 1.91-1.96 (m, 1H);

1.76 (s, 6H); 1.20-1.26 (m, 2H); 1.15 (s, 9H); 1.00-1.08 (m, 2H).



Exanpl e 25: Chem cal stability The conpounds were screened at various pHin
order to test their relative chemcal stability in solution. Al of them
resulted stable after incubation for 3 h at pH = 1.2. Chenmical stability
was al so investigated at pH = 7.4 afteg 24 h 15 incubation. The results are
reported in Table 1. TABLE 1 Exanpl es gRecovery after 24 h at pH 7.4
Exanpl es % Recovery after 24 h at pH 7.4 1 12 12 Stable 2

STEP 3: TBAF (1IN THF solution, 221 pl) was added at -78°C to a solution of
cyclopropanecarboxylic acid (E)-3-adamantan-1-yl-4'-(2-tert-
butyldiphenylsilyloxyvinyl)-biphenyl-4-yl ester (30 mg, 0.0441 mmol) in THF
(2 mL). The mixture was stirred at -78°C for 30 min and a NH4Cl saturated
5 solution was added. The THF was removed under vacuo and the residue was
taken up with water. The solid precipitate was filtered and washed with EtgO,
to obtain cyclopropanecarboxylic acid (E)-3-adamantan-1-yl-4'-(2-
carboxyvinyl)biphenyl-4-yl ester (12 mg, 62%).
1H NMR (DMSO-ds) 8: 7.70-7.82 (m, 4H); 7.65 (d, J = 16 Hz, 1H); 7.50-7.60 (m,
10 2H); 7.10 (d, J = 8.6 Hz, 1H); 6.56 (d, J = 16 Hz, 1H); 1.95-2.10 (m, 10H); 1.76
(s, 6H); 1.00-1.15 (m, 4H).
Example 17: (E)-3-[3-Adamantan-1-yl-4'-(1,3-dioxo-1,3-dihydroisoindol-2-
ylmethoxy)-biphenyl-4-yl}-acrylic acid ST56632AA1
STEP 1: A solution of (E)-3-(3-adamantan-1-yl-4'-hydroxybiphenyl-4-yl)acrylic
15 acid tert-butyl ester (200 mg, 0.464 mmol), N-chloromethylphthalimide (91 mg,
0.464 mmol), K2COs (70 mg, 0.464 mmol) and Nal (70 mg, 0.464 mmol) was
stirred overnight at RT in the dark. The solvent was evaporated and the
residue was taken up in EtOAc. The organic phase was washed with water,
dried over NasSOs, filtered and evaporated under reduced pressure. 3-[3"
20 Adamantan-1-yl-4'-(1,3-dioxo-1,3-dihydroisoindol-2-ylmethoxy)-biphenyl-4-
yllacrylic acid tert-butyl ester was obtained after purification on silica gel
(EtOAc/hexane 15:85) in 55%yield (150 mg).
1H NMR (DMSO-ds) &: 7.30-8.05 (m, 12H); 6.55 (d, J = 16 Hz, 1H); 5.70 (s, 2H);

2.05 (s, 6H); 1.95 (s, 3H); 1.60 (s, 6H); 1.50 (s, 9H).
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STEP 2: TFA (1.8 ml) was dropped into an ice-cooled solution of (E)-3-[3'-
adamantan-1-yl-4'-(1,3-dioxo-1,3-dihydroisoindol-2-ylmethoxy)-biphenyl-4-
yllacrylic acid tert-butyl ester (110 mg, 0.186 mmol) in DCM (1.8 ml), and the
mixture was stirred at 0°C for 10 min. The solvent was removed in vacuo and
the residue was rinsed with hexane to obtain, after filtration, 97 mg (98%) of
the title compound.

IH NMR (DMSO-de) &: 7.30-8.10 (m, 12H); 6.58 (d, J = 16 Hz, 1H); 5.69 (s, 2H);
2.05 (s, 6H); 1.95 (s, 3H); 1.60 (s, 6H).

Example 18: (E)-Octadeca-9,12-dienoic acid 3-adamantan-1-yl-4'-(2-
carboxyvinyl)-biphenyl-4-yl ester ST6633AA1

STEP 1: Linoleoyl chloride (208 mg, 0.696 mmol) was added to a solution of
(E)-3-(3'-adamantan-1-yl-4'-hydroxybiphenyl-4-yl)-acrylic acid teri-butyl ester
(200 mg, 0.464 mmol) in pyridine (2.2 ml). The resulting mixture was heated to
50°C for 1h, and then stirred at RT overnight. After addition of EtOAc, the
organic phase was washed twice with 1IN HCl, water, dried over NasSOy,
filtered and removed under reduced pressure. (E)-Octadeca-9,12-dienoic acid 3-
adamantan-1-yl-4'-(2-tert-butoxycarbonylvinyl)biphenyl-4-yl ester was
obtained as a colourless oil after purification on silica gel (EtOAc/hexane 5:95)
n 656% yield (210 mg).

IH NMR (DMSO-d¢) 8: 7.50-7.80 (m, 7TH); 7.10 (d, J = 8.5, 1H); 6.58 (d, J = 16
Hz, 1H); 5.25-5.45 (m, 4H); 2.60-2.80 (m, 4H); 1.9-2.10 (m, 11H); 1.71 (s, 6H);
1.50 (s, 9H); 1.20-1.40 (m, 16H); 0.8-0.9 (m, 3H).

STEP 2: TFA (1.6 ml) was dropped into an ice-cooled solution of octadeca-9,12-
dienoic acid (E)-3-adamantan-1-yl-4'-(2-tert-butoxycarbonylvinyl)biphenyl-4-yl

ester (110 mg, 0.159 mmol) in DCM (1.6 ml) and the resulting solution was
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stirred for 30 min at 0°C. The solvent was removed under reduced pressure to
obtain the title compound as a white solid (100 mg, 99%).

IH NMR (DMSO-ds) 8: 7.55-7.85 (m, 7H); 7.10 (d, J = 8.5 Hz, 1H); 6.569 (d, J =
16 Hz, 1H); 5.20-5.40 (m, 4H); 2.60-2.80 (m, 4H); 1.9-2.10 (m, 11H); 1.71 (s,
6H); 1.15-1.45 (m, 16H); 0.8-0.9 (m, 3H).

Example 19: (E)-3-(3'-Adamantan-1-yl-4'-propoxycarbonyloxymethoxy-
biphenyl-4-yl)-acrylic acid ST5688AA1

STEP 1: A mixture of (E)-3-(3-adamantan-1-yl-4'-hydroxybiphenyl-4-yl)acrylic
acid tert-butyl ester (250 mg, 0.581 mmol) and K2COs (241 mg, 1.74 mmol) in
water (2.9 ml) was stirred at RT for 30 min. Tetrabutylammonium hydrogen
sulfate (197 mg, 0.581 mmol) and DCM (1.4 ml) were then added and the
stirring maintained for further 10 min. A solution of carbonic acid iodomethyl
ester propyl ester (184 mg, 0.7556 mmol) in DCM (1.4 ml) was then added
dropwise. The biphasic solution was stirred overnight at RT. After standard
work-up and removal of the solvent under reduced pressure, the residue was
taken up in Et20. Tetrabutylammonium iodide was filtered off and the solvent
was evaporated. (E)-3-(3-Adamantan-1-yl-4'-propoxycarbonyloxymethoxy-
biphenyl-4-yDacrylic acid tert-butyl ester was obtained (117 mg, 36%) after
purification on silica gel (EtOAc/hexane 12:88).

1'H NMR (acetone-dg) 8: 7.55-7.80 (m, 7H); 7.25 (d, J = 8.6 Hz, 1H); 6.51 (d, J =
16 Hz, 1H); 6.00 (s, 2H); 4.11-4.20 (m, 2H); 2.05-2.20 (m, 9H); 1.85 (s, 6H);
1.60-1.75 (m, 2H); 1.51 (s, 9H); 0.90-1.00 (m, 3H).

STEP 2: A mixture of (E)-3-(3'-adamantan-1-yl-4'-propoxycarbonyloxymethoxy-
biphenyl-4-yl)-acrylic acid tert-butyl ester (40 mg, 0.073 mmol) and

montmorillonite KSF (15 mg) was refluxed in MeCN (1ml) for 2h. The reaction



NT 11 Stable 23 NT 37 Stable neans that recovery > 98% NT: not tested It
Is interesting to note that for all the conpounds which showed a stability
| ess than 98% the anount of E-4-(3-(1-adanmantyl)-4-hydroxyphenyl)cinnam c
acid was always | ess than or equal to %except for exanple 20 where the 5
hydr ol ysed parent conpound was found t0 be present in 8% 38 Bl OLOd CAL

ACTIVITIES Cytotoxicity on NCI-H460 tunor cell line To evaluate the effect

of the C(r)nni-r))(ggr%d\%ag%ﬂ%% lk)\glarllegr?sl lof$ Etb %, grl{!i Q'Hg({rgg%g %olvent was removed
under reduced pressure. The title compound (10 mg, 28%) was obtained after
purification on silica gel (EtOAc/hexane 60:40).
IH NMR (acetone-ds) &: 7.55-7.85 (m, 7H); 7.30 (d, J = 8.6 Hz, 1H); 6.60 (d, J =
5 16 Hz, 1H); 6.00 (s, 2H); 4.10-4.20 (m, 2H); 2.00-2.20 (m, 9H); 1.85 (s, 6H);
1.65-1.75 (m, 2H); 0.90-1.00 (m, 3H).
Example 20: (E)-1-[3-Adamantan-1-yl-4'-(2-carboxyvinyl)-biphenyl-4-
yloxycarbonyl]-cyclopropyl-ammonium trifluoroacetate ST5667TF1
STEP 1: PyBop (388 mg, 0.745 mmol), 1-(Boc-amino)cyclopropanecarboxylic
10 acid (150 mg, 0.745 mmol) and DIPEA (438 mg, 3.39 mmol) were added to a
solution of (E)-3-(3-adamantan-1-yl-4'-hydroxybiphenyl-4-yl)-acrylic acid tert-
butyl ester (291 mg, 0.677 mmol) in DMF (3.4 ml). The mixture was stirred at
RT for 6h, and then diluted with EtOAc. The solution was washed with 1N
HCl, dried over NasSOs4 and filtered. Solvent was removed under reduced
15  pressure. The crude reaction mixture was purified on silica gel (EtOAc/hexane
15:85) and then crystallized from EtoO to afford (E)-1-tert-
butoxycarbonylaminocyclopropanecarboxylic acid 3-adamantan-1-yl-4'-(2-tert-
butoxycarbonylvinyl)-biphenyl-4-yl ester (160 mg, 38%).
IH NMR (DMSO-de) 8: 7.55-7.82 (m, 7H); 6.95 (d, J = 8.6 Hz, 1H); 6.58 (d, J =
20 16 Hz, 1H); 2.00-2.10 (m, 9H); 1.65-1.85 (m, 6H); 1.40-1.60 (m, 2H); 1.50 (s,
9H); 1.35 (s, 9H); 1.20-1.30 (m, 2H).
STEP 2: It was conducted following the procedure described in example 18 step

2. The desired product was obtained in quantitative yield.



B test was used. To test the effects of the conpounds on cell grow h,

NCl - H460 5 non-small cell lung carcinoma cells were used. Tunor cells were
grown in RPM 1640 containing 10% fetal bovine serum (G BCO. Tunor cells
were seeded in 96-well tissue culture ates at approximately 10%
confluence and were allowed to attach and recover for at |east 24 h.

Varyi ng concentrations of the drugs were then added to each well to

cal cul at et 10, vwa t h ti 0% of
ol 1 sar v ESera SR O el Toga B8 e b BRIk vin g R

t he treat nt the plate we washe renotign_of the surnatant and
addi tionl (q\/e]p e2(1@0@ %S &&D; dgd)-h-8ariant $ld);pl -&bes
wer e incubat ed f or further 48 h at 37C. 200 pI PBS and 50 pl of cold 80%
TCA wer e 1iideu, 2Hhe pl ates were 15 incubated on ice for at least 1 h. TCA
was renoved, the plates were washed 3 tinmes for imersion in

distill e@mhpte a?n ¢E)-sd{30AdRaRaTtaaNDyRY - é%&ﬁét}ﬁxgrbipheﬂym 0GB 1ief

0. 4% sul phorodamine B in 1% acetic acid were added. The plates were
i ncubat egcﬁlt T90 Aggperature for other 30 mn. Sul phorodam ne B was
removed ates wer e washed for |rrrrersron in 1% acetic acid for 3 20

10 mﬁi’ﬁ%ﬁe?r%er{?%c%toﬁ%él%ﬁﬁzeﬁf* iic: Lol GReTaR: 30k RopoDmit |
KI (63 mg, 0.32 mmol) were added to a solution of (E)-3-(38'-adamantan-1-yl-4'-
hydroxybiphenyl-4-y])-acrylic acid methyl ester (250 mg, 0.64 mmol) in DMF (2
ml). The mixture was stirred at RT for 3h. Cold water was added and the

10 solution was extracted with EtOAc. The organic layer was washed with a
saturated solution of NaHCOs, water and brine. The organic layer was dried
over Na2S04 and evaporated under reduced pressure to obtain (E)-3-(3'-
adamantan-1-yl-4'-cyanomethoxybiphenyl-4-yl)-acrylic acid methyl ester (240
mg, 88%).

15 1H NMR (DMSO-ds) 3: 7.42-7.88 (m, 7H); 7.20 (d, J = 8.6 Hz, 1H); 6.78 (d, J =
16 Hz, 1H); 5.28 (s, 2H); 3.71 (s, 3H); 2.10 (s, 9H); 1.75 (s, 6H).
STEP 2: (E)-3-(3-Adamantan-1-yl-4'-cyanomethoxybiphenyl-4-yl)-acrylic acid
methyl ester (240 mg, 0.56 mmol) was added to a solution of LiOH.H20 (117
mg, 2.8 mmol) in 24 ml of THF:H20 1:1. The solution thus obtained was kept

20  under stirring at RT overnight. THF was removed under reduced pressure and
the resulting aqueous layer acidified with 1N HCI to allow the formation of the
title compound as a white precipitate that was filtered (216 mg, 93%).
IH NMR (DMSO-d¢) 8: 7.44-7.78 (m, TH); 6.98 (d, J = 8.6 Hz, 1H); 6.51 (d, J =
16 Hz, 1H); 4.50 (s, 2H); 1.98-2.10 (m, 9H); 1.71 (s, 6H).

25



survival cell was determined as optical density by a Miltiskan
spectrofluorineter at 540 nm The anount of cells killed was cal cul ated as
t he percentage decrease in sul phorodam ne B binding conpared with control
39 cultures, the latter involving the yse of (2E)-3-[3'-(1-adamantyl)-4'-
hydr oxy[ 1, 11- bi phenyl ] -4-y11-2-propenoic acid (ST1926). The |1C50 val ues
were calculated with the "ALLFIT' program RESULTS 5 The conpounds of the

present invention | pated for .their antiproliferative effect on

G Hao ERATRRHE 2 (0L S ARG A b0 o) Bl 5 oty Bl F 487 ) S0y o
t hese derivatives exhibited an inhibitory activity conparable or even
better tR&H Pha7@HaAdf the structural l y rel ated anal ogue ST1926. Mbreover,
taking into consideration of the chem cal stability data | O reported in
Tabl e 1, Thixe campount ywake vbtrehedtaedobrg todhermeotdufe deschibedanystample t he
respecti ve groups present on the oxygen atom present in position 4'. TABLE

ﬁ C | Auz EBQ?J&%%@A%A%%%&@@HA £38icaBionoRithMaV IHCBAL 500D gorcemcer  Exanpl es
- p, M Exanpl es
5 'H NMR (DMSO-ds) &: 1.71 (s, 6H); 1.98-2.10 (m, 9H); 5.28 (s, 2H); 6.55 (d, 1H,

J =16 Hz); 7.20 (d, 1H J = 8.6 Hz); 7.29 (bs, 2H); 7.44-7.78 (m, TH).
Example 23: (E)-3-[3'-Adamantan-1-yl-4'-(2-morpholin-4-yl-ethoxy)biphenyl-4-
yl]-acrylic acid ST5743CL1
STEP 1: KoCOs (265 mg, 1.92 mmol) was added to a solution of (E)-3-(3'-

10 adamantan-1-yl-4'-hydroxybiphenyl-4-yl)-acrylic acid methyl ester (2560 mg,
0.64 mmol) in DMF (2.5 ml) and the mixﬁure was stirred at RT for 30 min. 4-
(2-Chloroethyl)-morpholine hydrochloride (155 mg, 0.83 mmol) was added and
the solution was heated to 60°C for 14 h. The reaction was quenched by
addition of water and was extracted with EtOAc. The organic layer was

15 washed with a saturated solution of NaHCOs, water and brine, dried over
Na2S04 and evaporated under reduced pressure to obtain (E)-3-[3'-adamantan-
1-yl-4'-(2-morpholin-4-yl-ethoxy)biphenyl-4-yl]-acrylic acid methyl ester (193
mg, 60% ) after purification on silica gel (EtOAc: hexane 50:50).
IH NMR (DMSO-de) &: 7.75 (d, d = 16 Hz, 1H); 7.30-7.65 (m, 6H); 6.90 (d, J =

20 8.5 Hz, 1H); 6.45 (d, J = 16 Hz, 1H); 4.10-4.25 (m, 2H); 3.80 (s, 3H); 3.60-3.75
(m, 4H); 2.80-2.90 (m, 2H); 2.50- 2.70 (m, 4H); 2.20 (s, 6H); 2.05 (s, 3H); 1.70 (s,
6H).
Example 24: (E)-Methanesulfonic acid 3-adamantan-1-yl-4'-(2-carboxyvinyl)-

biphenyl-4-yl ester ST7259AA1



NCl - H460 I C50 p,MISD p,M 0.51+0.003 13 5 2 0.17+0.007 14 3.5+0.2 3*
1.54+0.08 15 4.2+0.04 4 0.22+0. 009 16

10

15

36

Methanesulfonyl chloride (91.8 mg, 0.802 mmol) and triethylamine (162 mg,
1.60 mmol) were added to a solution of (E)-3-(38'-adamantan-1-yl-4'-hydroxy-
biphenyl-4-yl)-acrylic acid (1560 mg, 0.401 mmol) in THF (1.60 ml) at 0°C and
the resulting mixture was stirred for 1h. The latter was diluted with EtOAc,
washed with 1N HCI and dried over Naz2SO4 and concentrated in vacuo. The
residue was purified by crystallization from EtOAc/isopropyl ether 1:1 to afford
20 mg (11%) of product as a white powder.

IH NMR (DMSO-ds) &: 7.83-7.69 (m, 4H), 7.65(dd, J= 7.96 Hz, J= 2.32 Hz, 1H),
7.61 (1H, s), 7.568 (d, J= 16.03 Hz, 1H), 7.54 (d, J= 7.96 Hz, 1H), 6.58 (d, J=
16.03 Hz, 1H), 3.61 (s, 3H), 2.09 (s, 9H), 1.75 (s, 6H).

Example 25: Chemical stability

The compounds were screened at various pH in order to test their relative
chemical stability in solution. All of them resulted stable after incubation for 3
h at pH = 1.2. Chemical stability was also investigated at pH = 7.4 after 24 h

incubation. The results are reported in Table 1.

TABLE 1
% Recovery after % Recovery after
Examples Examples
24 hatpH 7.4 24 hat pH 74
1 12 12 Stable
2 Stable 13 Stable
3 Stable 14 NT
4 88 15 Stable
5 64 16 Stable
6 37 17 Stable
7 Stable 18 NT
8 Stable 19 Stable
9 90 20 62
10 Stable 21 NT
11 Stable 23 NT




0.85+0.03 5 0.24+0.01 17 8.4+1.6 6 0.24+0.008 18 7.8+0.7 7 3.0+0.1 19
0320.01 8 2.6+0.08 20 0.10+0.003
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Stable means that recovery > 98%; NT: not tested
It is interesting to note that for all the compounds which showed a stability
less than 98%, the amount of E-4-(3-(1-adamantyl)-4-hydroxyphenyl)cinnamic
acid was always less than or equal to 3% except for example 20 where the

5 hydrolysed parent compound was found to be present in 8%.
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BIOLOGICAL ACTIVITIES

Cytotoxicity on NCI-H460 tumor cell line

To evaluate the effect of the compounds on survival cells, the sulphorodamine
B test was used. To test the effects of the compounds on cell growth, NCI-H460
non-small cell lung carcinoma cells were used. Tumor cells were grown in
RPMI 1640 containing 10% fetal bovine serum (GIBCO).

Tumor cells were seeded in 96-well tissue culture plates at approximately 10%
confluence and were allowed to attach and recover for at least 24 h. Varying
concentrations of the drugs were then added to each well to calculate their ICso
value (the concentration which inhibits the 50% of cell survival). The plates
were incubated at 37°C for 24 h. At the end of the treatment, the plates were
washed by remotion of the surnatant and addition of PBS. Medium culture
(200 pL) was added again and the plates were incubated for further 48 h at
37°C. 200 ul PBS and 50 pl of cold 80% TCA were added. The plates were
incubated on ice for at least 1 h. TCA was removed, the plates were washed 3
times for immersion in distilled-water and dried on paper and at 40°C for 5
min. Then 200 pl of 0.4% sulphorodamine B in 1% acetic acid were added. The
plates were incubated at room temperature for other 30 min. Sulphorodamine
B was removed, the plates were washed for immersion in 1% acetic acid for 3
times, then they were dried on paper and at 40°C for 5 min. Then 200 pl Tris
10 mM were added, the plates were kept under stirring for 20 min. The
survival cell was determined as optical density by a Multiskan
spectrofluorimeter at 540 nm. The amount of cells killed was calculated as the

percentage decrease in sulphorodamine B binding compared with control



*. conparison exanple 15 Cytotoxicity on A2780 tunor cell line Prelimnary
results indicate that the present conpounds are al so potent inhibitors of
the proliferation of the human ovarian cancer cell line A2780. The 40
antiproliferative effect of the conpouggls is reported as percentages of

i nhi bition of cellular proliferation nesured at 5 aMas reported in table
3. TABLE 3: Antiproliferative effect (1050) on ovarian cell cancer

Exanpl esColtpres, bithieonlaiters Rwdwing78be calde | phe (2Ep89s32(loadagrantyl)-4'-

hydroxy[1,1'-biphenyl]-4-y1]-2-propenoic acid (ST1926).
The ICso values were calculated with the “ALLFIT” program.
RESULTS
5 The compounds of the present invention were evaluated for their
antiproliferative effect on NCI-H460 non-small lung carcinoma cells (Table 2).
Unexpectidely, a lot of these derivatives exhibited an inhibitory activity
comparable or even better than the one of the structurally related analogue
ST1926. Moreover, taking into consideration of the chemical stability data
10 reported in Table 1, the activity demonstrated does not result from hydrolysis

of the respective groups present on the oxygen atom present in position 4’.

TABLE 2: Antiproliferative effect (ICs0) on non small cell lung cancer

Examples NCI-H460 ICso Examples NCI-H460 ICso

pM £SD pM pM £SD uM

1 0.51+0.003 13 5

2 0.17+0.007 14 3.5+0.2

3* 1.54+0.08 15 4,2+0.04

4 0.22+0.009 16 0.85+0.03

5 0.244+0.01 17 8.4+1.6

6 0.24+0.008 18 7.8+0.7

7 3.0+£0.1 19 0.32+0.01

8 2.6+£0.08 20 0.10+0.003

9 0.92+0.05 21 0.85+0.06

10 1.39+0.04 23 >5

E >§0 Control 0.13

*. comparison example

15 Cytotoxicity on A2780 tumor cell line

Preliminary results indicate that the present compounds are also potent

inhibitors of the proliferation of the human ovarian cancer cell line A2780. The



94% 4 94% 5 92% 6 93% 7 26% 8 70% 9 90% 10 90% 13 71%

40

antiproliferative effect of the compounds is reported as percentages of
inhibition of cellular proliferation mesured at 5 uM as reported in table 3.

TABLE 3: Antiproliferative effect (ICs0) on ovarian cell cancer

Examplos % Inhibition at 5 uM
on A2780 cell line
1 93%
2 93%
3* 94%
4 94%
5 92%
6 93%
7 26%
8 70%
9 90%
10 90%
13 71%
15 78%
16 93%
18 55%
20 94%
5 *: comparison example

In vivo study on A431 epidermoid carcinoma

The tumour was generated by subcutaneous injection of A431 tumour cells (5 x
108/100 pl/mouse), in 0.1 ml medium Tc199 in the right flank of CD1 nude
mice. 3 days after tumour injection, ST5589 was delivered iv at a dose of 10

10 mg/10 ml/kg according to the schedule qdx3/wx2w in a group of 9 mice.



15 78% 16 93% 18 55% 20 94% 5*: conparison exanple In vivo study on A431
epi dernoi d carci noma The tunour was generated by subcutaneous injection of
A431 tunmour cells (5 x 106/ 100 al/nouse), in 0.1 m nedium Tcl99 in the
right flank of CDl1 nude mice. 3 days afjer tunour injection, ST5589 was
delivered iv at a dose of 10 10 ng/10 m /kg according to the schedul e
qdx3/wx2w in a group of 9 mce. 41

To evaluate the antitumour activity of ST5589, tumour diameters were
measured biweekly with a Vernier caliper and tumour volume was calculated
according to the formula
TV=d2X D/2
5 where d and D are the shortest and longest diameters, respectively.

The efficacy of the drug was assessed as the tumour volume inhibition

according to the formula reported underneath:

TVI% =100 — (mean TV of treated group %1001
(mean TV of control group

After two weeks of treatment, a 34% reduction in tumour volume was found (p
10 = 0.036 versus vehicle treated group - Mann-Whitney test) denoting a

substantial activity of this derivative.



To evaluate the antitunmour activity of $I5589, tunmour dianeters were
measured biweekly with a Vernier caliper<and tunmour vol une was cal cul ated
according to the formula TV = d2 X D)2 5 where d and D are the shortest and
| ongest di aneters, respectively. The efficacy of the drug was assessed as

t he tunmour vol une inhibition according to the fornmula reported underneat h:
(mean TV of treated group TVI %100 ¢lQpws (nean TV of control group ?
After two weeks of treatnment, a 34%reduction in tunour volune was found (p
10 = 0.036 yer SN%OI){IEB{JIQ& ﬁahn%ac}lg%egé&m,rmﬂgqn Wit ney test) denoting a
substantl al activity of this derivative. 42 CLAIMS 1. A conpound hayi ng
the general formula I Fornula 5wherein RL is H, 0(CO0)OR4, NR4ARG, CN,

al kyl', cycloal kyl or heterocycloal kyl; wherein aléa/]_l, cycl oal kyl and
het er ocycl oal kyl are optionally aﬁ' 0 ~-— o more with G -Co al kyl,
(CH2), COR3, 0(CO)OR4, OH or NRARE

Formula |

5 wherein

R! is H, O(CO)OR4, NR4R53, CN, alkyl, cycloalkyl or heterocycloalkyl;
wherein alkyl, cycloalkyl and heterocycloalkyl are optionally substituted
once or more with C1-Cg alkyl, (CH2)nCOR3, O(CO)OR4, OH or NR*R5;
nisOor 1;

10 R3is OH, amino, (C1-Cs)-alkyl-amino or benzyloxy;
R4 and R5, the same or different are H, alkyl; or
R4 and R5 taken together with the nitrogen atom to which they are
attached form a heterocycloalkyl group; or
NRARS form a nitro group;

15 R? is alkylene, hydroxyalkylene, aminocarbonylalkylene, (Cs-Cis)-
alkenylene, (Cs-Cg)-cycloalkylene, heterocycloalkylene, -(OCH2CHg)m-O
branched or linear polyaminoalkylene, phenyloxy optionally substituted
with NOg; or is absent;

m is an integer comprised between 1 and 4;

20 A is CHz-, -CO-, -CH2-(CO)-, -NH(CO)- or -[CO-(CHRS)-NH]w-;

RS is the side chain of a natural amino acid radical;

wis 1;



10Wis OH, amno, (Cl-CO alkyl-amno or benzyl oxy; 1{4 and 116, the sane or
different are H, alkyl; or R4 and W t ak&h together with the nitrogen atom
to which they are attached form a heterocycl oal kyl group; or NRLR6 forma
nitro group; 15R2 is al kyl ene, hydroxyal kyl ene, am nocar bonyl al kyl ene,
(C2-Cis)- al kenyl ene, (Ca-Ca)-cycloal kyl ene, heterocycl oal kyl ene,

- (OCH2CH2) . - O-, 1B afGiieReR, thefiegéorR@ritalmidaadky LI opBoaIny lsetye qhimenal | y
substituted with NO2; or is absent; mis an integer conprised between 1 and

4; 20Ais CM, gffas exgﬂ%m@); dlasﬂé‘w@érs dd e fa@bﬁ@c M e W1 s the

S|de chain of a natural amno acid radical; wis 1. 43 their tautoners,

their geometri gl ep?x%ﬁ{ %euttl&gl}; %c‘agﬁﬂaﬁfél Aa)ftsaﬁg'(?l\‘é%e bPEdRatt ?’]Qr as t heir

enant| oners, d| ast eoners an elrr racenaf orns, as we
prarmaceut el SteB ARy e DAL O SRR EIBACO L (e
o 18 Ry £ A e VTl MG R A e
Corpound :ﬁﬁzifﬁﬁ"tﬁ%ﬁgﬂ’?@ﬁ?ﬁﬁ% f%pf"?%ﬁ?? qoferenin i

- a5 ( 2 1 . lam el ecte r neogroup consi s Ing
T, A s AT

8. A compound according to claim 1 wherein R! represents ~O(CO)OR*

10 4. A compound according to any of claims 1-3 selected from the group
consisting of: (S)-2-amino-3-methyl-butyric acid 3-adamantan-1-yl-4'-((E)-
2-carboxy-vinyl)-biphenyl-4-yl ester hydrochloride; (E)-3-(3'-adamantan-1-
yl-4'-{2-[2-(2-carboxymethoxy-ethoxy)-ethoxy]-acetoxy}-biphenyl-4-yl)-
acrylic acid; 4-morpholin-4-yl-butyric acid 3-adamantan-1-yl-4'-((E)-2-

15 carboxy-vinyl)-biphenyl-4-yl ester hydrochloride; 4-(4-methyl-piperazin-1-
yl)-butyric acid 3-adamantan-1-yl-4'-((E)-2-carboxy-vinyl)-biphenyl-4-yl
ester dihydrochloride; (E)-3-[3'-adamantan-1-yl-4'-(2-methylamino-
ethylcarbamoyloxy)-biphenyl-4-yl]-acrylic acid; (E)-3-[3'-adamantan-1-yl-
4'-(2-morpholin-4-yl-ethyl-carbamoyloxy)-biphenyl-4-yl]-acrylic acid

20 hydrochloride; cyclopropanecarboxylic acid 3-adamantan-1-yl-4'-((E)-2-
carboxy-vinyl)-biphenyl-4-yl ester; (E)-3-(3'-adamantan-1-yl-4'-
propoxycarbonyloxymethoxy-biphenyl-4-yl)-acrylic acid; 1-amino-
cyclopropanecarboxylic acid 3-adamantan-1-yl-4'-((E)-2-carboxy-vinyl)-
biphenyl-4-yl ester and (E)-3-(3'-adamantan-1-yl-4'-cyanomethoxy-

25 biphenyl-4-yl)-acrylic acid.



acrylic acid; 4-norpholin-4-yl-butyric acid 3-adamantan- 1-yl1-4'-((E)-2- 15
car boxy-vi nyl) - bi phenyl -4-y1 ester hydr‘bAchI oride;

4- (4-met hyl - pi perazi n-1yl)-butyric acid 3- adamant an-

1-y1-4' 4(E) - 2- car boxy-vi nyl ) - bi phenyl-4-y1 ester dihydrochloride; (E)-3-

[3' -adamantan- 1-yl1-4'-(2-nethylam _ _

noet hykar bagpyl o)y RlaPOGIAL -Bbmplobit RGN ¥rhfrigigkda cofpodfd’ ofadamid anad-y1-

4' - (2-nor phol i n-4-yl - et hyl - car banoyl oxy) - bi phenyl -4-y1l-acrylic acid

20hydr ochl or | d%%?igﬁg' mmﬁa@@%%&%x#g@(@g&%%—ﬁqém%@bﬁarﬁkcéhﬁ(@y 2-

car boxy-vi nyl) - nyl-4-ylester; (E)- -adamant an-1-y1-4
pr opoxycar bonyl - bi - -acrylicacid; 1-am no-
cycl opropanecar %%@;F%’%%épgé@@g%‘#ﬁﬁ%‘%ﬁy y1l-44(E) - 2- car boxy-vinyl) -

bi phenyl - 4-y1 ter,and (E)-. 3 -(3'- n = 1y l-Ae - -
25bi phenyl - 4~ yi‘?s-ea%fray?olm %‘%nld .Cco&%n%%i%\rq%ﬁg?%ﬁné%&tt?jéﬁor g%%g%%’%%?gﬁ% of
conprisipg a conpound of f ornul as, cl ained i | ai as_acti

i ngredi egt and agplelrépol%‘&lcoﬂ]éu%Hﬁ‘?fﬁiaggu?rf?ﬁpg)? %%@8&% eS%aetﬁcsle%icéerﬁ/%é)r%/ or
diluent. 6. Use of a conpaund accoydin to.gn of cl ains é to.4 for the
preparation of ‘h§ oW spageking of gr 1%‘28‘?%1 11"’%?’ P eAEARR SRBE c al
state selected fromthe group consisting of arthritic conditjons, tunours,
metastati c canchabetyfi g¥pdnopathst i PEPEAH, PUSRICasEATURMGRY ¢ di$PPPSTmEY or y

di seases or atherosclerosis. 7. Use according to claim®6 wherein the tunour
is selected frcﬂ’ih@lf‘?édgmﬁtﬁp 10 consisting of: sarcoma, carcinoma, bone
tunour, neuroendocrine tunour, |ynphoid | eukaem a, el oi d | eukaem a,
nmonocyti c | dukdéss accordinakarcjainy bivchdreirk temtwmeonr Hosidegted drogn dbe gsoumher ei n
sarcoma and carci noma are chosen fromthe group consisti n((i; of : breast
cancer; 10 ung cawoossting €l satterganarciswaid, bose ltumeny veuroendqcKSEL @M and

smal | -cell lung 15 cancer (SCLC); gastrointestinal cancer, including
esophageal , gadymiphoids midukdemie) , rhyigd biewddagmigct alonanytic ollenkaamaer ;
glioma, including glioblastom; ovarian cancer, cervical cancer,

endonetrial cang&fakafpsgtibeeliRad@hia 6ndHodpkine e rdisqsos vdiceeinagesmangndki n
cancers; or the tunour relates to a paediatric cancer selected fromthe

group consi sti RArcid®mAfareadishen IHoRRAL! @stip GCohsivliagrifabreagticenearel@ng
| eukaem a, adrenocortical carcinoma, astrocytonas, bladder cancer, brain

stem gliom, ceahtd iMaNAYShoRYShAMal YRAE Bindef (RBOLY) rHAbdRA N cERIGSE |
brai n cancer, central nervous system enbryonal cancers, brain cancer,
astrocyjpmas, GLa0LoRIET ¥ 9L RinEREMAY RLAS L ORRi SR REYRRITR, gastric,
small bowel, large bowel, rectal and colon cancer; glioma, including

glioblastoma; ovarian cancer, cervical cancer, endometrial cancer,

mesothelioma; renal cancer; prostate cancer and skin cancers; or the

tumour relates to a paediatric cancer selected from the group consisting

20 of: acute lymphoblastic leukaemia, acute myeloid leukaemia,
adrenocortical carcinoma, astrocytomas, bladder cancer, brain stem

glioma, central nervous system atypical teratoid/rhabdoid cancer, brain

cancer, central nervous system embryonal cancers, brain cancer,

astrocytomas, craniopharyngioma, ependymoblastoma, ependymoma,

25 childhood medulloblastoma, medulloepithelioma, pineal parenchymal



25chi | dhood nedul | obl ast oma, nedul | oepit hel i oma, pineal parenchymal 45
cancers of internediate differentiation® supratentorial primtive

neur oect oder mal cancers and pi neobl ast oma, breast cancer, bronchi al
cancers, carcinoid cancer, cervical cancer, chordoma, col orectal cancer,
oesophageal cancer, extra crani al gern1ce|| cancer, gastric cancer, gllona

5 hepatocel | ul Q‘:ﬁnéérhv%f) ﬁﬁ@ﬁﬁédla@dﬂkﬂ&ehﬁﬂﬁbﬁ’msuiﬁ'dﬂ&%rﬁ@n(}ﬁﬁmlﬁ‘é’é yngeal
cancer, | eukaem a, acute |ynphobl astic/nyeloid | eukaem a, |iver cancer,

non- HOdg Ki'n 1y piofRodeeful c‘am@ét:ﬂﬁ? i D8] BGhh OBReasiahb Y, © 1BBAGGAI Ne

neopl asi a syndrone, nasopharyngeal cancer or al cancer ovari an cancer,

pancreat ¢ CanqghooRaBkI ORI ARk, dFABh ea%uer 1919&@8&{ , dolpbdonygsarcom,

sal i vary gl and Cancer, cancer, ym ¢ carci nona,

thyroid cancer andg%?gga]{]c%lncgra%%%g cr%\%al ggﬁn%g g&e@* %1 rﬁlcgh@r ﬁ@r?lr ein the

;unDU{ is 3hnet €ss or syhthesi’ zi ng 8 npouhds of
ormul a erein 0 wherein Ri1,
), gnd ﬁ? 3@ ﬁ@'ﬂ]@f Aligen) ncéP%ﬁ(r ?Odg%%r%g%r?% Nfléhé ATt IeBs

a reactlng a gonmpound of formul a For mu H t-B
with a corrpoung e r‘FﬁPCaerR7let‘ m’é‘H a%%}afr&\ﬁ?brhsgmff@ﬁlmdhi%uli%%%“ﬁeaﬂ. ng
of 134-R2-A as defined in claim.11, he pre(ﬁﬂgﬁ of a coup%hggh%%ent and

of a base, sucHIVEBASENHE ﬁ@nﬁ%&lﬁmémm e ;¢ lagtorgpy cmg %at a

tenperature ranging fromOC to RT; and
multiple endocrine neoplasia syndrome, nasopharyngeal cancer, oral

cancer, ovarian cancer, pancreatic cancer, papillomatosis, renal cell
10 cancer, rhabdomyosarcoma, salivary gland cancer, sarcoma, skin cancer,
thymoma and thymic carcinoma, thyroid cancer and vaginal cancer.
8. Use according to claim 7 wherein the tumour is a metastatic tumour.
9. A process for synthesizing compounds of formula I wherein A is ~CO-, -
CHz-(CO)- or —[CO(CHRS)-NH]w—, wherein R!, R?, RS and w are as
15 defined in claim 1, comprising the following steps:

a) reacting a compound of formula VI
HO I

Formula Vi

wherein R is H or ¢-Bu,
with a compound of formula R7-(CO)-OH,
20 wherein R7-(CO)- has the meaning of R1-R2-A as defined in claim 1,
in the presence of a coupling agent and of a base, such base being a
tertiary amine; in an aprotic solvent, at a temperature ranging from 0°C

to RT; and



46 b) in case Ris t-Bu, cleavage of the tert-butyl ester by neans of TFA
10. A process for synthesizing corrpound‘é6 of formula | wherein Rl is

het erocycl oal kyl, Ais -CO and R2 is al kyl ene, conprising the foll ow ng
steps: 5a) reacting a conpound of forrmula VI as defined in claim9, with a
hal o al kanoyl chloride reagent in the presence of a base, which base being

a tertiary am ng.in kR i@RBAL bLitave\FMhe (@h-batyl SFRSMFIHES S FMITAY from 0C
to RT; and b) substituting the unreacted hal o noiety of the intermediate

derivative ;40 e&géx%ic&%d f&ﬁ_sgh%s@l?é’\g&bn}?ﬁu@lﬂgl 6ORBE UG, NetbafeonCImaliky!

chosen fromth oup consisting o yrrolidine, piperidine, piperazine,

mor phol i ne, tetyr n; d~g) a b Sl - ; ]E@M@ nefitde
tert-butyl estehre%%é CQ(Q%E%MA %E%éléﬁAﬁpﬁﬁgi}g%%ebf%%lg S|zig%g C(l) ounds
of formula | wherein R is 15 heterocycl oal kyl which can be optionally

substituted as &% ned in claim1l, Ais -NHC0)- and RL and R2 are as
defined [n claiml, conprising the follow st eps; ... a)._.reacting onpound
of fornu%a VI &4 T§R%ie ‘ioﬁlpegﬁflrﬂ%g?mﬁ]‘@h%gg?éiﬁflﬁ?%bﬂeci%}fnc 1 51y %?lr?g e, in
an aprotic solvent i e. presence. of, a base, 0 whi ch,base bejng a
tertiary am ne,a?g%noé’[l]tcg‘]i’déﬁ"a’feﬁ‘lg‘én? Uhihh §T5e0R4 ﬁéatlﬁ?sﬁ’rf’v}’éﬁﬂga% L?lgﬁc%i ng

t he above obtained internediate with an ami no derivative which, may contain

further functi GREFAYEHMHICoiHEN aONRt SPIVERT: 19&i P RRRTABHS 1apsigottalt 8 and
47 c) in case the above obtained internediate contains further protected
functional i zed tgBliped reacting it appropriately to renpve the protecting

Iroue: b) substituting the unreacted halo moiety of the intermediate derivative
10 obtained in step a) with a nucleophilic heterocycloalkyl chosen from the
group consisting of pyrrolidine, piperidine, piperazine, morpholine,
tetrahydropyran; and
¢) in case R is t-Bu, cleavage of the tert-butyl ester by means of TFA.
11. A process for synthesizing compounds of formula I wherein R! is
15 heterocycloalkyl which can be optionally substituted as defined in claim 1,
A is -NH(CO)- and R! and R2 are as defined in claim 1, comprising the
following steps:
a) reacting a compound of formula VI as defined in claim 9, with para-
nitrophenylchloroformate, in an aprotic solvent in the presence of a base,
20 which base being a tertiary amine, at a temperature ranging from 0°C to
RT; and
b) reacting the above obtained intermediate with an amino derivative

which may contain further functionalized groups, the latter being

optionally protected; and



12. A process for preparing a pharmaceutical conposition according to claim
5 5 conprising mxing at |east one conpdlnd according to clains 1-4 with a
pharmaceutical |y acceptable salt and/or a pharnmaceutically acceptable
carrier.

¢) in case the above obtained intermediate contains further protected
functionalized groups, reacting it appropriately to remove the protecting

group.
12. A process for preparing a pharmaceutical composition according to claim 5
5 comprising mixing at least one compound according to claims 1-4 with a
pharmaceutically acceptable salt and/or a pharmaceutically acceptable

carrier.



