WO 2010/ 072727PCT/ EP2009/ 067667 1 New retinoid derivatives endowed wth
cytot oxi c and/or antiangi ogenic properties FI ELD OF THE | NVENTI ON The
present iwoentoon2rel ates to new cytotoxi c agents and CEOUPEPRE0OH6T

5t hereof. BACKGROUND OF THE | NVENTION ;The term "retinoid" is commonly used
to define vitam n A anal ogues that bind to nuclear retinoid receptors;
retinoic acid receptors (RAR) and retinoid X receptors (RXR). Once the
retinoid deriv |ve|s co the ceptors Olatt f orm hono-
o heterodi et SveRrEt ARPEIGIETRY Afiviey Gt RE R s Eobruisan Tfagane o R
upst ream of the target gene, regulates the gene expression as a
transcriptional factor infl m@an@egenm progerti®sent i ati on, tissue

nor phogenesi s and progranmed cell death. As a consequence, retinoid

deri vat i \EEId) © pAGHE INVMENGROOUNds to prevent and/or treat cancers of 15
various organs. WO03/011808 filed in the nane of the Applicant, describes
retinoi d TURY iptakémeSnfasioyR dralhtdy 3Pt haRgicpaRbkie. agéﬁtst Y %bn?gﬂﬂat%r@s
apoptotic activities. ST1926 (adarotene, exanple of the above

appli gat i i Egl}e l?el ongs to a so-called class of atypl cal retinoids and was
found'to potent pro apopt otic agent for the 20 treatnment of neoplastic
di seases. p Applicant filed an international

appl icati ; - y INVENTION L bet ween a retinoid derivative and
a platinum antl cancer agent (\WO08/ 077772) The Applicant also filed an

appl i cat e ‘(amm‘?vemm@g)s comueniy Rged e deSaeotitamin o apalogheathaiohiral of
adarotene (ST1898) for the preparation of a WD

2010/ 07273 Gl L&P2Q0R00D #e6dhtors; retinoic acid receptors (RAR) and retinoid X
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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.
WO003/011808 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



2 medi canent for treating pathol ogical states, which arise froma conpl ex
series of cellular responses to vascular injury. Dawson M., et al.,
recent |y wokbishert7a phar macophore nodel rel ated to 443'PCT/EP2009/067667
(1-adamant yl) - 4' - hydr oxypheny1l] - 3- chlo:£C|nnanic acid, based on (SAR 5

anal yses relating the polar termni cancer cell growth inhibition
(Dawson M 1., et al., J. Med. Chem, 2007, 50, 2622). A further study from
t he sane aut.hors reveal s an Iﬁ% tant erag;tlon between t he atom of the

S ont of TedicRmEnt T thearingpa thalogical gha 161 A Fe O COBPIRE B - 96

of the small_ heterodi ner partner through hydrogen-H interaction thus

st abi | i ziohgelwarIpspeRsisde epEWSSANMLY; et al ., J. Med. Chem, 2008, 51,
5650). In WO07/000383, the Applicant reported t he cyt ot oxi Ci ty activity of
retinoi ddkewsoraM.V.est afarerehtINGulikh@dtaipharmeaedplsoredne @ reddtieddiodt-fRlduct
(ST1926) showed an 1C50 value a log unit lower than that of its 4'-0Me

anal ogue ({ JHLSPR ty] )L &- TR 08 elﬁqplgt&ﬁaiocﬁhﬁa@mi@p%i@d BRd on

antiproliferative activity 0 anong ot hers the above two conpoun%s (ST1926

o0 53, TR ARzl Aoy, SERRY WL %em]l’n%@%?@%“on4863).
Th I I I | th
the 4 - Oedirih docapburters 300 fopl JE2Plveh THEGrr Sy NG CotnTtaipar
It is well known to those skilled in the art that a_maj or nechani sm of

el i mi nat iagvthors tevegds Anompdréanioiytesactianrberests thetbagomgofudier érdbaef on
favouring excretion by the urines. It has been reported that that retinoyl

13- gl ucthenieti@oid deyiviabeei oed thapide hhirowf eahaldeyida@nPhe Steeofe thakindly ans
retinoic 25 acid and can be detected in the blood within 30 mn after the

admi ni St ke Aer B‘Qt%%%%‘%%éy%g&&%&@?@hﬁ@&%%oﬁ £eh %hﬁﬂ?z‘ih? fiRar ua

AB., et al. |ocemJ I's also well known
_;I)_hen% decéy'fn\i) %W%@?QEF C?s&ajgedob%%);giwr%n%%% ransf er ases (Et hel |
In WOO07/000383, the Applicant reported the cytotoxicity activity of retinoid
derivatives against NCI H460 tumour cells. 4-OH retinoid adduct (ST'1926)
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 (Cincinell1 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 1s
20  more active than its 4-OMe counterpart.
It 1s 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



5 Despite the many efforts over the past decades ainmed at finding new and
nore potent retinoid derivatives endowed wth antiangi ogenic, antitunoral
and/ or prweapmptret2rc activities, there is still a strongcrmpeelosserd of
nore adequat e nedi canents. 10 DESCRI PTI,ON OF THE | NVENTI ON The i nvention
provi des conmpounds of fornula (1) or a'salt, hydrate or solvate thereof, in
the preparation of a conposition endowed w th antiangi ogenic, antitunoral

and pro- apoptoti. tivitiges: H . For mul r el 4 .is . H
01 Cof ore ERRRICA AN AE S hartlgress: o Labky 2 barkt 10 etsh Al kyl
cycl oal kéltsl and heterocycl oal kyl are optionally substituted once or_nore
with Cl- &goqky| thaicrophenpl, * deagpbras oepbr NRARSsubgrates 0olor VDIR3j s
OH, amino, (G -C3)-al kyl-am no or benzyloxy; R4 and R5, the sane or
di f f er entglacweroHpsydltkar sfermses @tREI OF.B7 2 ¢2 aPCT) 22 00406 @667 Déps¥l, 2062R5
taken together with the nitrogen atomto which they are attached forma
het er ocygjopal kyh). group; or

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

15 Formula |

wherein
R11s H, O(CO)OR4, NR“R5, CN, alkyl, cycloalkyl or heterocycloalkyl; wherein
alkyl, cycloalkyl and heterocycloalkyl are optionally substituted once or more
with C;-Ce alkyl, (CH2),COR?, O(CO)OR*, OH or NR*R?;

20 nisOorl;
R31s OH, amino, (C;-Cs)-alkyl-amino or benzyloxy;

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



NRARS forma nitro group; R2 is al kyl ene, hydroxyal kyl ene,
am nocar bonyl al kyl ene, (C2- C18)-al kenyl ene, 5 (C3- C6)-cycl oal kyl ene,

het er ocycwoabiopl7ene, - (0CH2CH2) m O-, branched or |inear ppoippacmvnerbkyl ene,
phenyl oxy optionally substituted wth NOZ; is absent; mis an integer
conprised between 1 and 4; Ais CH2-, -CO, C}Q (Q0)-, -NH(CO)-

- [ CO- ( CHR®G) - NH] 10 R6 |s the si de chaln of a natural am no acid radical; w

is 1; thejr ric | sone t hei ticall

forms sudh and iRReBreiedther SEHLRAG miftoeth dlboke WA 4BPY S5 adadiid 1o
as their pharnaceutlcal acceptable salts thereof; 15 with the proviso
that R1- o agbeterewicl Q%%Y]e%%mp &rkyl or alkyl-CO W have found that the
derivatives (1) and their pharnmaceutically acceptable salts, prepared
accor di ngNR&R foem avetrbigroupare useful agents for the treatnent of disease
states, disorders and pathol ogical conditions related to altered

angi ogeng®l . afi1éMe, SHPOGIRIKy1Sfe, tzﬁ‘ﬂn%nédh‘fﬁ@ﬁjrl@[‘kﬁéné het,-0f ) careeyRds, of

formula |, for use as nedi canents. | n another enbodi nent, said nedi canent

| s bos d f(@g“ﬁ?]%gélo &blﬁ&br@cfyf gﬁqeﬁx ar et ea, Obd' L PRehedeOR asms,

di abe icr psdrl asl's, 'nf [ \antat or y "dr seases’ or

arthriti 010/ 07 PCT/ P20 9/ 06766 term"neo i ndi cates
2h abnor AR yamlppéiayie Igh oY 0@@%@% Sehgtt wﬁs@p%t@i N
abnormal proliferation of cells. The growmh of this clone of cells exceeds,
and i s um®sendi nated with, that of the normal tissues around it. It usually
causes a tunour. Neoplasns may be benign, pre- 5 malignant or nalignant.

Beni gn nenpé aarntddes|codeprisyd lextargehel nhérd;ne fibroi ds and nel anocytic nevi
and do not transforminto cancer. Pot enti aI I y mal i gnant neopl asns i ncl ude

car ci nomey {NCHi,L, ucd'hegHgQC(lgI SOyt Rerjsur roundi ng tissue
but, given enough ti rre wi Il "trans orm i n o a cancer. Mali gnant neopl asms

o R A SRS ARG AL e s oundi

wis 1;
their tautomers, their geometrical 1somers, their optically active forms such as
enantiomers, diastereomers and their racemate forms, as well as their
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 i1s that of compounds of formula I, for use as
medicaments.
In another embodiment, said medicament 1s used for treating a subject

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

chronic inflammatory diseases or arthritis.



Met astasis is the spread of a disease fromone organ or part to another
nonadj acent organ or part. Only malignant tunour cells and infections have
t he est abvoghexb7empacity to netastasize. 15 Cancer cel | ecoardmwesiscanay,

| eak, or spill froma primry tunour, enter | ynphatic and bl ood vessel s,
circulate through the bl oodstream and be deposited within normal tissues
el sewhere in the body. Metastasis is one of three hallmarks of malignancy.
Most tu rs.can ‘meta tas,l,ze al t hough,in va n ees and
basal | cente sEAR Oeorae § ThisALe 20 2khor3al nas £F Hitiecari € hatlisPhe: se.
the new tunour is called a secondary or netastatic tunmour, and its cells
are |ike nepplasia.nNeprlagid g the dbnesinal prebbratig afsells. Ehpeapwihtof ¢hig he
present invention the neoplasmto be treated is a primary tunour. WO
2010/ 072 toifeCof ER120 @2 6156 G d6isAnnosatidngatied withu rthihe rof eifeonlormeat tisfudhe
present invention the neoplasmto be treated is a nmalignant neoplasm also

call ed capeghd f B RQLENYI @é.llléésml it ARR. me@@mgms M;urﬁ&ederﬁ@@ocijr@ﬁnt of
the present invention is related to the use of 5 conpounds of formula | for

the pEEp%Qﬁ%r?%&?to‘cora n\ﬁ/fiﬁ‘[?%& A" BeHR d%edé) %rﬂ& H & (ﬁéref%ﬁr 8§ar§1 O Wity Y}fbere' :

the antituno acti I's deri e cytotoxic or apoptoti c,
and/ or angi ogeni c erties of . c ounds f formula |I. still rther
enmbodi neELbYB %t A d %’rﬂcgpﬁ\}eﬁll% dg’nBBT é%”%rbs P O [SRCEY- AR@ %}?ﬂg’unds
of fornula | whereln the tunour is selected fromthe group conprising

sar comn, ealigiauinmaeontsaroraclusieneatameonn, 1hetitwedderr lnenetuppvade 1anthbhoi d

| eukaem a, nyel oid | eukaem a, nonocytic | eukaem a, negakaryocytic
| eukaem alestoyt thepswnyahdng tigshe bage givenoendiagtg kimeé, swill seasdorhSinto s

still further enbodi ment of the present invention, the above nentioned
sar coma %Qﬁc&@rM'aﬁ%Hﬁn‘éq{é%;pﬁsrﬁé £t D 9% QR RATEA isfGor. brﬁ@§t1n9§a@earnd | ung
cancer, including non-smal ung cancer (NSCLC) and I'1-cell Tung
canc ( tr0|nt an i ncl hage Stir

<nal ff() %%L&)Opar s%rrou gJe 1,[s51]18 rélnme%%%t%%e %ﬂ%o%gen%uﬁllgalﬁrﬂ Jche’
gl i obl ast oma; 20 ovarian cancer, cerV|caI cancer, endonetrlal cancer

nmesot hel i ; renal cancer; prostate cancer and skin cancers. The present

invention also relates to the treatnent of paediatric cancers. For exanple
paedi at r Metzabass sis that spmadoef 2 desdasd foomwihies ergdre opmagt &s sinobhef nome
condition can be del ayed according to the present invention are selected 25
from t he s@gljoiemtcaaahsdr partoOnlgcmbsichyaphablagt éetls enkdaficaionadudve kel oi d
WD 2010/ 072727PCT/ EP2009/ 067667

established capacity to metastasize.

15 Cancer cells can break away, leak, or spill from a primary tumour, enter
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 1s 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.



7 | eukaem a, adrenocortical carcinoma, astrocytomas, bladder cancer, brain
stemglioma, central nervous system atypical teratoid/rhabdoid cancer
brai n canwerpioert2ral nervous system enbryonal cancers, POTAIPROOAITET
astrocyt omas, crani opharyngi oma, ependyobl astoma, ependynona, chil dhood 5
medul | obl ast oma, nedul | oepi t hel i oma, pineal parenchymal cancers of
internediate differentiation, supratentorial primtive neuroectoderwm

cancers and pi.ne bIa na ca br onchi al can arcinaid
cancer, 23?9&%‘ @3' e%%%#ﬂ@ en%%ﬁ@?%%???“ﬁﬁﬁ@%?“’ ﬁ&@ Odifcer,
extra crani al gern1ce|| cancer, gastric cancer, gliom, hepatocellular
(liver) d¢rerted 1s dongkispand negpiskendlsk alhed centreepr alnmtongaly reahgeant

| eukaem a, acute |ynphobl astic/nyeloid | eukaem a, |iver cancer, non-Hodgkin
| ynphoma neopthsanh.obl ast oma, nesot heli oma, nultiple endocrine neoplasia
syndrome, nasopharyngeal cancer, oral cancer, ovarian cancer, pancreatic

cancer, pamiTRAtincanabs ¢ab! %’éﬁ@rmvreh%ﬂoﬁélqwt‘é@”@@ Rl sar yf gl and
cancer, 15 sarconm, skin cancer, ﬁynona and thym c carcinoma, thyroid

cancet a I . i [ i 4ih n
mvent i ontrng oL RIERER £ L b Bt Ehial S BBt G AR e
preparation of di canment .useful.in the treatnent .of.tymur tastaS|s of
Phe. abov X SRR G CRABER WAFERT thh AR TRUEAL G i OFRSFS EoBvittes a
process for the preparation of conmpounds of formula I, which can be

pr epar ed CH{oteBiev @mdianaportphich enidiomantiaggioganicapeontatios | B erpruprisrdieaf h.
Conmpounds of fornula I, where A represents -CO, -CH2-(C0)- or -

[ CO( CHRG YoNtfi]la herein R6 and w are as defined above and lii- and R2 are as
25 defined above can be obtained by reacting E-4-(3-(1l-adamantyl)-4- WO

2010707272 ¢RGT. fﬁ%%@@%/nwcﬁﬁl%n% J}Y{;}{éﬂﬁ@éﬁmyﬂn)v%hﬁeﬁr@scr@&téh (slergradedr i n
W03/ 011808, exanpl e a conpound of formula R7-(C0 -C1 (fornula ),

wherejn R7Z-( ha ng,. of . R 4R2- i N an C got such as
For " dlamapEemag %éﬂ%mﬁ%aﬁe i el B R ﬁrir S8 STAD Pea
or NEt3 at a tenperature 5 ranging fro to_ RT. Alternatlvely, such
conpound$OFERIHES o BAHCHEY 6@“%$%ﬁaaﬂﬁegg¥%?¢f|@§?|HHmﬁPécéH%FQ%n%%FP“knomn
to those skilled in the art, by reacting

E- 4- ( 3- ( tuadharrantyyiphdidhydnbagmpim nyhyeorhaleukaaniid, winbhoeytiacietkabnfiar nul a
R7(C0)-OH (forrmula 111), wherein R7-(CO has the neaning of R-R2A, in the
pr esence mégakLoupiticdealtabmisucicias PyGogelddpib, 1&Kaanth ofr aHdAgkiaske such
as DIPEA or NEt3 in an aprotic solvent such as for exanple THF or DCM at a
tenperatqﬁgﬁﬁ@nglng fromOC to RT followed by subsequent cl eavage of the
formed mi xed anhydride. Alternatively, the latter coupllng can be perforned

by u tert E- 3- (;3' ~.adanmant oxy

o1y adryr diet st gt St 3BT AR AR R ARy HEADYE FRopsifRe e o
15 follomed by subsequent cl eavage of the tert- buty ester by means of TFA.
Conpound$astorhgans} gaxcingmar eonRpst. ofRbhen grah CQBHIESIAS g PBRASFATICEF mHDE

R -R2NH (CO) -, where |lii- and R2 are as defined above, can be obtai ned by
reacting cEnde](, 3mcludidgnantysh) alll-deyld loxg plaereet ) (AN SORO) carati s al tchllalwgpound
of formula R -R2-NCO (fornmula IV), in an aprotic solvent such as for

exanpl e %QnEéIZQSchP%sﬁoiﬁt@sﬁﬁgE@aﬁ@exofm@ldzﬁﬁg Ragsall Afasexa/MBhfalNEt 3
or pyridine. Alternatively, such conpounds can be tal ned by reacting

t t - but 3 th
cgﬁpouﬁdy"'o?’%%‘o due” bAPBIAULAN gqd bofor NHERS yﬁ"%?ﬁgy%‘?@%% ) Bipyleatgnie 11 o
as f exa e DDPEA or NEt3 in a solvent such as for exa Iomed
VI Y 1o W N A L QR o e R i S

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



WO 2010/ 072727PCT/ EP2009/ 067667 9 Conpounds of fornmula I, where lil is

het erocycle, R2 is phenyl oxy optionally substituted with NO2 and A is -CH2-
can be obweizomdh7ar7descri bed by Leu Y.L., et al. (Leu YprcT/EPRG09@b7667 J. Med.
Chem, 2008, 51, 1740) starting fromtert-butyl E- 3- (3 -adamantan-1-yl -
4' - hydr oxybi phenyl-4-yl)acrylate, followed by 5 subsequent cl eavage of the
tert-butyl ester by neans of TFA. In all said transformations, any
interfering reactiv ou n be.protect d and the rot ect ed ccording
o wel |- dETSAiRGhe A BLE s CHBLBP PR hoGraRARe WAGHFSL R Foe TR el

exanple: Geene T. W and PP.GM Wits "Protective Goups in O ganic

Synt hesi stemjgliampeycertiSdrervphe sysamng aEﬁplcahgﬂg@jw@Vrdlab@Md LA RGFo A
those skilled in the art. Al said transformations are only exanpl es of

wel | - est abhtah ednpmd cedunessydtenr étbdydrral @agaeisc bedueniaateey, {seecytomas,
exanple: March J., "Advanced Organic Chem stry", J. Wley & Sons, Inc., 4th
Ed., 1992kaaRBhuelhgikARNN { OcbhiaRenskakicatai n t BpeABymoki, The tenansal kyl "

refers to |inear or branched al kyl groups havi ng from1l to 20 carbon atons,

or prefer C t h ne_@r
when g:a trg%#&l%()b#%%%l%% ﬁ{a O%Rgglrlgﬂ-l g‘?1 ng?eﬁj\é %g@&c}%{ﬁ ﬁfyl g%rel?é %eprf;sents
an al kyI radi cal. |]&P can be di val ent . @Qe term "pol yam n(ﬁ) rrh%/ refers to
an al kyl 1BrSmeaiar GRlCRRIAUOR, FHRAtPR{Sb DBy Ve REUEPCHTI M LGAHGER at om
The term "cycloal kyl" refers to a saturated or partially unsaturated (but
not ar on@nidchineablostsiori bragisbapnetr, Proochzl canbat, sausioidannagr.£esyingl e
ring or multiple condensed rings. Exanples of "C3- Cl0-cycloal kyl" include
cycl opr opyhcerg ydHoploingl ,cobyrettepesangby, cyphhgayl canarbexmd cradaiapeiyl and
the I'ike. WD 2010/072727PCT/ EP2009/ 067667 10 The termns "heterocycl oal kyl "

and het erc@HYEélﬁcerref@[sth@ Bard @k Ur AHffla O%eﬁafédeﬂluhé/r Ynsehueahed, (HHHgEHf

aromatic) five-, siXx- seven rrenbere ring containing one or
ni trogen, en or Ifur at.o be t sa d| ffer nt, and
whi Cﬁgl‘l I’ll sp¥rr1§y e sk]‘rlénteyt ut &1%&1 h g&rﬁmr ecagnr}}%ﬂ’psnlsaeéjl e 5 FuFﬁ

hydroxyl ~and. c oxyl. Preferred hete ocycloalkyl i nc e pyr oI|d|ne
pi peri di A&mp&iogﬁar%lzc @ellzh%r qe5gLa, tik"%h%?%‘ﬁyrélﬁn g {

medulloblastoma, mesothelioma, multiple endocrine neoplasia syndrome,
nasopharyngeal cancer, oral cancer, ovarian cancer, pancreatic cancer,
papillomatosis, renal cell cancer, rhabdomyosarcoma, salivary gland cancer,

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-, —CH:-(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-



The term "natural amino acid radical"” refers to any natural am no acid
sel ected fromthe group consisting of glycine, alanine, phenylalanine,
val i ne, |woebrm721280l euci ne, aspartic acid, asparagi ne, pgirEP20O6EET d,

gl utam ne, serine, 10 lysine, histiding, nethionine, proline, cysteine,

t hreoni ne, tryptophan, arginine, tyrosine, and y-am nobutyric acid. The
term"am no" refers to a group NRR wherein each Rand R are H or al kyl.

The term,"am nocarhb | al kyl" refers .to.an substjtyted, by an
ani nocar @éﬁﬁ’x eé“tyg).ndli%alﬁ%a?]éir {ﬂ%s ﬁ%ﬂ@&&r@}o(ﬁ /Dgﬁg(?gr %XaterLe 3i SUB 6%
formula -NRR CO_ wherein each R and R are H or alkyl. Another enbodi nent
of the presgeundnéniararlas B'e(Gkel! t doxmpkarhcathdrest Bohposi hpsnthe
containing at | east one conmpound of forrmula | as an active ingredient, in
an anountmeatihgas RBRpAgducen apsitgnsdliveantutthars dpeatampbd TEHE or 20CNhm
conpositions covered by the present invention are entirely conventional and
are obt aitRedhrekéhce™t RatseWtichha g fér € It DIRGA 68 NBtd 8¢ aphahpaeeutd cal

i ndustry, such as, for exanple, those illustrated in Renmi ngton's

Phar maceyt.i i o] : u it - i ng
o the adnnaiis FEpEIRE, SEIERoRSe MRS eEY uch dombol BB ol BBaibER 20
liquid form sujtable for oral, parenteral or topical .agmnistration. The
WO 2010/ GYEYSFSCHT EPSisebBen RSP AR Tes SRl LR VB ﬁtﬁ@srﬂvﬂsdﬂa o aph dent
invention contain, along with the active ingredient, at |east one

phar macegepeang \E-4cSet adamantt)-dHey dnoxerbe¢mylkannamie sgidmavithampaceid elil arl y
useful fornulation coadjuvants, e.g. solubilising agents, dispersing

agent s, dospahs R6(C@pOH forandacliil, siharieirg RAGE€D)shad themesalinyg, oft ReR2-
conmpounds of this invention are adm nistered in a "therapeutically _
effectivey agpME prestiRe AIOURbuPfint NG eROMREHNL @?B‘éﬁ' EYAROMING 6t £RE DV | ]
typically be determ ned by a physician, in the I'ight of the rel evant

circ tances,. inclyd t ondi tion treat ed he cho e of
aar 10t PREF Sheh DR RufSDERY Qe SRl B o B T e 10
age, bod ight, and response of the indivjdua tient, the severity of
the pati é}é\ﬁs %yﬁpf%?r%etlf?élglpﬁeﬁo%ro iocbﬂggﬁwe@ hy tfﬂ’i%‘sﬁﬂlé%‘i cally
effective dose can be estimated initially either in cell culture assays or

i n ani nalclervdegesf the fatthyd miced ardigiridpiNéernpitgely rtdisbliatter aogdingorami gs.
The ani mal nodel may al so be used to determ ne the appropriate

concent r alel gurfddmédbgensang teauhgydE-adsi adahhatdon.ylSudydrok @siphbhpn4can
then be used to determ ne useful doses and routes for administration in

humens. - Lihacahiau afsBthd Rt RS- Eakiuaheal) Baerbkblodindiins Eommaaded to

use the conversion table provi ustry and Revi ewers
docunent 002,,U S, Food ,and Drug m ni stration, ,Rockvill ryl and,
UsA) 15 20 Ceierd s toakddm Sl b et R A o8 R 5 S s AR TR 00 my/ K,
preferably 0.05 ny/ kgoto 50 ny/ kg. _Faor any compound, the fherapeutically
ef f ect i v&uBRAURGH obh Boraaulaph rwheenR{Bar 4 yrepreseats iangraan ofcfaroutle BsRays” or
in animal nodels, usually mce, rats, guinea pigs, rabbits, dogs, or pigs.

The pr ecidH-@E@ecwiheee MIsend & arehamdefisedjaborewidd beepémoedgonréduding
severity of the disease state, general 25 health of the subject, age,

\é\gilglhg,?2%gé%ﬂ?gglzaorgg?%’g);gg?kﬂrﬁﬁ&ph&ﬁ}oinhhﬂﬁc apeid WAth a compound of
formula RI-R2-NCO (formula IV), in an aprotic solvent such as for example

20  Et20 or DCM 1in the presence of a base such as for example NEts or pyridine.
Alternatively, such compounds can be obtained by reacting tert-butyl E-3-(3’-
adamantan-1-yl-4’-hydroxybiphenyl-4-yDacrylate with a compound of formula
R1-R2-NHCOCI1 (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.



12 frequency of adm nistration, drug conbi nation(s), reaction
sensitivities, and tol erance/response to therapy. This anobunt can be

det er m neslokyiwoet2rne experi nentation and is wthin thepcudpesmnsticef the
clinician. Conpositions may be adm nistgred individually to a patient or
may be 5 admi nistered in conbination with other agents, drugs or hornones.
The nmedi canent may al so contain a pharnaceutically acceptable carrier, for
adm ni stration of a.therapeutic agent. ch carrigrs include antibodies and
other polGiaRt s O GERRERSH NGRS ispelf Rt JEL  bREaERRa S itbhes.
provi ded that the carrier does not _induce the production_of_ antibodies

har nf ul FobsBteted Whai NOdw@ad AdeeCHnganihe Quapst 85 dascrabad bhilew ¥y be
adm ni stered wi thout undue toxicity. Suitable carriers may be large, slowy
nmet abol i ed/ndenoidL.eetilnés Js dddl. aShenat 2008 ,5 Al Moasthamgfeom polybudgt i ¢
acids, polyglycolic acids, polymeric am no acids, am no acid copol yners and
i nacti ve BLBL(3Saf@flan€h£S-y12- Ky droR RngH -4 romtef phafomeeedt i caly

accept abl e égrriers is av%ilé%%e i%pgghiggtgﬁﬁghgharnaceuticaI Scien8Zs
(MackcPu . N~ r Lcahl.y e carriers in
therageu?ngg%#%ggﬁ??%ﬁg&%g§eggﬁﬁ?ﬁgﬁ%%ﬁ%t%aﬁggﬁgefﬁgg¥ds such as water,

sal i ne, glyéﬁ&fL and ef hanol . Additiong;lgﬁﬁauxiliar subst ances, sueﬂ as
wetting of %@ftﬁﬁﬂa&éﬁ@ﬁ{%ﬁ’ FRY2BUEHEF S R dtiss® a0 iy PERECHG%he,

may be present in such conpositions. Such carriers enable the .

phar nace@nid dher glgpystacterhiceerdoeg fior mellagsdabhshedmreeedurgs | descripedgees,
capsul es, liquids, gels, syrups, slurries, suspensions, and the |like, for

i ngest i onrynichhepakignisee O R:20hP10 2R AT/ WP200 . GOVE 6V ulsS“Itective
fornmul ated, the conpositions of the invention can be adm nistered directly
to the Slipﬂo%?s-inm?%a?ﬁi@ ShlthelR7bg. Wikt IS6AE BR. aARUS; 1999)Pad Wégi ar,

human subj ects can De treated. The medi'cament of this invention nmay be

adm njstered b NuLE .0of, 5 routes including, but not limted to, oral,
intrggengﬁgyn}ﬁ agye§%ﬁﬁ§r1nih g%rterial, i ntranmedul l ary, intrathecal,
intraventrLcuL r, transdermal or transcuta eou§ applic i%ha, subcut aneous,
i nt r aper iftlbrigasl | AREoXmALINS aKe MY | exypPies Oof oW 1%5%8, eflnPFePayreml or
rectal neans. The conpositions for oral adm nistration nay take the form of
bul k | i quiedcribed oh wrgams drensigtyyesse dois examphba | Mapdwder‘@ddvibred €mgaond v,
however, the conpositions are presented in unit dosage fornms to facilitate
accur at e GlaghiRgey”TlHe Weletn &uBohs,dhsagetd Edp "199) eimnsl welphynsiveatd Yhaiscr et e
units suitable as unitary dosages for human subjects and other mammal s,
each U”i%kﬂﬂﬂiﬁiﬂﬂégmﬁ predeterm ned quantity of active material cal cul ated
to produce the desired 15 therapeutic effect, in association with a

sui t abl e ;phay maceut i cal .excj pj.ent. Typical It -dosage,forns.includ
ot hea T BTRE e EretiBo T L8%: ot Paihed S RS frBBE P or
pills, tablets, capsules or the like in the case of solid conpositions. In
such conp8han atrms.tHeXebrsdind bf 12 perhonatomsn is usually a ninor
conponent (from about 0.1 to about 50% by wei ght or

The term alkylene, either alone or when 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.



20 preferably from about 1 to about 40% by weight) with the renmai nder being
various vehicles or carriers and processing aids helpful for formng the
desired dweiogyd7om Dosage treatnent may be a singl e dese/rpedvedeics? or a
nul tiple dose schedule. WO 2010/ 072727pCT/ EP2009/ 067667 14 Objects of the
present invention are pharnaceutical conpositions containing one or nore of
t he conmpounds of fornula (I) described earlier, in conbination with

exci pi en and/ or .phar mac icall e bl e.di | uent The ..

compos: t I it BT Ok due REFTRR S e R b aruRtes o 1), 5
contain further known active principles. A further object of the invention
is a pro%gtwmtedr{bubrr@paarramaérp)cquahaerra@eiﬁVﬂédmeeﬂw%|rttmg)ﬁgntammg
characterised by m xi ng one or nore conpounds of forrmula (I) with suitable
exci pi entone st alwid nzeogeandkpgerphar satfant atoald, ywaode phapl e dhkusnhe. orl0 An
enbodi ment of this invention is that of conpounds of formula (1) described

earlier, QMIeFe&ithrN b\ﬂmmngspmbymé@ﬁbé%m&%d REbh ook d Hlo‘i"e'g’ﬂﬁﬁﬁé iseRcted t hat
of conpounds of formula (I) descrlbed earlier, wherein i s cycloal kyl

TR AP O wﬁég@ffb%w P Al 1
A -CH2- (Q0 A.
A T Al SRR T, St e 1

and il is -(CH2).COR3. Another still further enbodinment of this invention
i s that Jfhedepouiistusnl fammd acld Jradéesdt i tsbersese | awy natheakiaming acdH2 and
lii- is O(CO)OR4. 20 Another still further enbodinent of this invention is

t hat of @ehpouhdsmftheogrulpacddsistites of iddedneanldrgne, phetgliabainies valine,
-[COCHRE) - NHlw. A preferred enbodi nent of this invention is that of

conpoundge@fing Ofsm-éllﬁu(é )as%%ﬁ{: IabRr 2P {ré;ﬁhe, g‘ifﬂﬁéﬁh@ afid, lufarde BE)inbH w-

wherein wis prefera e 1 ntegér

2010/ E?Zi}gg?lP EP%O 1%%8631166%1 nln@not I}ﬁr est %V?tea%s’cr .Ef‘ggﬁn %dl rggxnl;ttoo t hi s

i nventi on’1s tha oun arli erél n

il represents a het er ocyg{l oal kyl. and. R2 Orlepr esents al kyl ene.
arginine, tyrosine, and y-aminobutyric aci

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 1s 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 1in
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



A nore preferred enbodi nrent of the present invention consists of the 5
conpounds selected fromthe group consisting of

(S) - 2- amwo-28twmb T2yl - butyric aci d3 - adamantan- 1-yl - 4Pe(dB2609D67667

car boxy-vi nyl) - bi phenyl - 4-ylester hydﬁ?chloride;(E)- 3- (3'-adamantan- 1
-yl- 4"-{2 - [2 -(2 - carboxynet hoxy- ethoxy)- ethoxy] -acetoxy}-biphenyl-
4-y1)- acrylic acid; undecanoic acid 3-adanmant an- 1 yl-

4' 4(E) - 2-carbo Vi n bi 1-4-y1 ester hoI ut rLc acid
§AD 2canionsy Dbl NP s SRt o By 22 g iy Qi Aot
hydr ochl ori de; 4-(4- nmethyl-piperazin-1-yl)-butyric acid

3- adamantiagreriont, 481‘4(1E§18t2-0@§r p@ﬁymapwtﬂyalhblwémﬂbla yehiglet ¢ excipient.

di hydrochl oride; (E)-3- [3' -adamantan-1-yl-4'-(2- nethylam no-

et hyl car Haresy| may) bbi phervylarld ugdfhl faonuldtoacicdadivanss,- €.3. -soadahmntgan- 1
-yl - 4'- carboxynet hyl car banoyl oxy- bi phenyl - 4-y1)- acrylic acid; (E)- 153-
[3' - adamy %%ﬁﬂ;(ﬁse%%nqﬂag&ﬂ$a@&ﬁﬁn@ﬂﬁﬁégéﬂﬁaﬁﬁ&bﬁﬁﬂkﬁ?ﬁﬁ#ﬁﬁ%ﬁs.?2-y|]

-acrylic acid hydrochloride; (E)- 3- adamant an- 1-

hm)r phgl ' 'Gengar)c/lhy, eh@é{ ! %8‘1%%%)’1%‘”9{’) ‘é?l'l@ h?méntloAh 35% a%l%%liét%r&f’ by a
ydrochlon

O Y et S PRI O B PR ot BShly
3- adamant an- 1-y1-4' 4( E) - 2- car boxy- V|ny1) bi phenyl-4-y1 ester 20

hydr ochl @dingieristeEgd vall {ypically beedtenmined by a physician, in the light of the

4' -1 sopropyl car banoyl oxy- bi phenyl - 4- y1)-acrylicacid;

4- [ 3- adamahivant tirghindktd(éds; Zndadhoxyhe corydijiohi tohenyikbaded, the chosen route

yl oxycar bonyl am no] - pi peri di ne-|-carboxylic acid benzyl ester; (E)-3-{3' -

adamant anys ]adbﬁjﬂrﬂstrah()ﬁ) thd ac(:&@lr &ﬁ’ﬁ?gﬁﬁ yddmﬁﬁé&@@@yé}ur:% %ombrﬂﬁéﬁ"&ll the

pr opyl car banoyl oxy] - bi phenyl - acrylic acid: 3" - ddanant an-

cyel OB opaetalEJEPE eﬁf%ﬁé?%@%%&?ﬁp @%%%6@9%%#@?%%@#1 5261 the

3-adamant an- 1-y1-4' 4( E) - 2- car boxy-vi nyl) - bi phenyl - 1 ester; h&
adamant aatiept 84831@@181 @s@ Iﬁg kery 108 2aYi mow | Hee ?D“E}F%Wé |- 4-y
1]- acrylic acid; (97, 12E)-octadeca-9, 12-di enoic acid '
3- adarranteéff@cmvyldorS'e- ¢41E)be2 estamrabost ynvilall g ) eithghenycelldcyltuestassays or in
(E)-3-(3 -adamant an- 1-y1-4' - 5 propoxycar bonyl oxynet hoxy- bi phenyl -
4-y1) - aciplimedcindiddlsprist@lly 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 1s 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
0.05 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



cycl opropanecar boxylic acid 3- adamantan- 1 -yl- 4'-((E)- 2 -
carboxy-vinyl)- biphenyl- 4-yl1 ester; (E)-3- (3 - adamantan- 1l-yl- 4'-
cyanonet hweypot@benyl - 4-y1)- acrylic acid; (E)- 3-(3'- padt@mreowasnrsedl -yl -
4' - car banoyl net hoxy bi phenyl - 4-y1)- ?§ryl ic acid and (E)- 3- [3' -
adamantan- 1 -yl - -(2-norpholin- 4-y et hoxy) - 10bi phenyl - 4-yl1]-acrylic
acid. An even nore preferred enbodi nent of the present invention consists

?fS)tgeaC q%rﬁ%ét%ﬁ%{ﬁ%ﬁa&?ﬁ%f@@gg m’fgs'(%il{}q%c%gn ??IE‘)HHV%KES and

car boxy- vi nyl) bi phenyl - 4-ylester hydrochloride;(E)- 3- (3 -adamantan- 1
-yl - 4" - folerange/rgsponse dioh blxsus@yh oXyLs ereuRy) cam e determined by routine

et hoxy] - acet oxy} - bi phenyl -4-y1)-acrylic acid; 4-norpholin-4-yl-butyric acid
3- adanarxanrimettation(dd &-wehboxle yadgeh)ert qxﬂ‘lé]ree)dli-rﬂeiyiil. ester

hydrochl ori de; 4-(4- methyl -piperazin-1-yl)-butyric acid

3- adamant@ingo érﬂmﬂs4 %ecﬁﬂﬂﬁhystetéty]ahm\ﬂdﬁﬁﬁ?%o%Yﬂaﬁéﬁ@ror may be
di hydr ochl ori de - [3'- adamantan- 1-yl - (2-

methykam 84 %rec bt R0 REAPE- KL SR GRgh () - 33 - 20
dﬁ ?‘3 %1

adamant an- car army oxy) - bi phenyl -

4-yl] - I|c acid h roclorrde yC ane box cid .

3- adanant r_n 1%411%%@) Oaf BRI v Hb&f %vﬁpéeb r CqUElers $0 3¢

adamant an- yl- 4" - oxycar bonyl oxynet hoxy b| phen | -

4 y1) - acra)dm@awamn d%er:@mxctm @sanbcanlo rm@mm@udam@mchﬁs and y| -
-((E)- 2 - carboxy-vinyl)- WD 2010/ 072727PCT/ EP2009/ 067667 17

bi phenyl -oéhyid pedfoptated, genes and other therapeutic agents such as liposomes,

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

‘;E%:vg‘l’_“EgQ)rgﬁ%l%Hl 2%t tHE (cB8Fiek |dbé'§ hb@ﬁﬁd&é@tﬂen{!ﬁiﬁdcﬁ%n o Ao dibd whbideg 1t
reviations: EtOAc: ethyl aceta

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 1n 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.



bm broad nultiplet Boc:tert-Butoxycarbonyl bs:broad singlet 10

DCM di chl or onet hane dd: doubl et of doubl et DI PEA: dii sopropyl et hyl am ne
DVF: di metwwpl2bovorearzzde DVSO.  di met hyl sul f oxi de 15Et 20: di etCwpr2@bherseive CN:
acetonitrile MEM O : net hoxyet hoxynet h chl ori de MeOH: net hanol

Na2504: sodi um sul fate 20 NWP: N-net hyl pyrrolidi none

PyBop: (benzotri azol - 1-yl oxy) tri pyrrolidi nophosphoni um hexaf |l uor ophosphat e

Rl NN A AT ST 0 G R A
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, 1intranasal,
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 1s

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.



WO 2010/ 072727PCT/ EP2009/ 067667 18 TCA:trichl oroacetic acid

TFA: trifluoroacetic acid TLC.thin-layer chronmatography General RemarKks:
React i onswendigprretuct m xtures were routinely nonitoredpeTp200k0sma7 Silica
gel F254 Merck plates. Flash colum chggmatography was carried out using
silica gel (Merck 230-400 nesh). Nucl ear magnetic resonance (1F1 and 13C
NVR) spectra were gat hered, with a Bruker AC 200 spectroneter or with a
Vari an N&éﬁ;urﬁy Ptlf 400 nd chgm cal shifts are iven in.part Ig mllion
(ppm downPrEr ﬁ@tvﬁ9 0P| AP RATPACHTRAT COmPRFLans ajping
coupling constants are given in Hz. Mass spectra_were gbtaij ned wi th an ESI
M CROVASSNEZNIRZEODe oAlthe gppineynglsedf formmda (B dessabpd rapabienyiar comhytings

sodi um sul phate. Flash col unm chronmat ography (nmedi um pressure) was carried
out usi ngvish lekcpigetls (o kh230addl0gimali)accoptabiisdduent. ven after
purification. 15Preparation 1: (E)- 3- (3 - adamantan- 1-yl-

4' - hydr OXJyhebé(ﬁﬁﬁ@éihonény Buesf6h YhAE @gbﬁléraﬁith%bydone@&fdsﬂ%ﬁ%ﬂ @,

Pd(QAc)2 (6.7 nmg, 0.03 mmol) was added into a flask cont ai ni ng a m xture of
3- adam (1.15 g, 2.99 nmmol), tert-butyl
acryl gte%ﬁ{b}b %}ﬂ%f %Wa?§193§%1§1f825 m, 8.97 mml)

tetrabuty i um.chl ori.de 20.(1.329 g, 78 nmol ) .

f1 ask, quu | BEEACT, Qe dify Eaf - iEnEdTe ﬁdéné%”Pce%ﬁ/aémf %ﬁﬁata i o

pre- heated oil bath (110C) and the reaction m xture was stlrred at this
t enper at Mharmasentight cormpesifions wharagierise dwemixmer ene ph M ereRPrapeH s
diluted with DCM and washed with H20. The organic

of formula (I) with suitable excipients, stabilizers and/or pharmaceutically
acceptable diluents.

10  An embodiment of this invention 1s that of compounds of formula (I) described
earlier, wherein A 1s —CO—.
A further embodiment of this invention i1s that of compounds of formula (I)
described earlier, wherein R!1is cycloalkyl optionally substituted with amino.
Another further embodiment of this invention 1s that of compounds of formula

15  (I) described earlier, wherein A 1s —CHgz-(CO)-.
A still further embodiment of this invention is that of compounds of formula (I)
described earlier, wherein R21s (OCH2CHg)m-O— and R'1s —(CH2),CORS3.
Another still further embodiment of this invention 1s that of compounds of
formula (I) described earlier, wherein A 1s CHg and Rl1s O(CO)OR-.

20  Another still further embodiment of this invention i1s that of compounds of
formula (I) described earlier, wherein A 1s -[CO(CHR®)-NH]-.
A preferred embodiment of this invention 1s that of compounds of formula (I)
described earlier, wherein A i1s -[CO(CHR®)-NH]w-, wherein w 1s preferably the

integer 1 or 2.



phase was dried over Na2SO4 and the sol vent was renoved under reduced 25
pressure. The crude reaction m xture was taken-up in dioxane (10 m) and
the WO 200Q00/2727PCT/ EP2009/ 067667 19 resul ting sol ut ipom/Erdee@deeDPW Se
to 40 mM of H20. The suspension was th 3 sonicated for 20 mn and stirred
overnight. After filtration of the latter, 1.2 g (93%yield) of the desired
conpound as a grey solid was obtained. 1H NWR (300 MHz, DMSO d6) 8: 9.58
(bs, 1H);, 7.69 ( =8.2 Hz, . 2H): 7.59 {(d,. 5 J=8.2 2H): 7.54 (d
J=15.6 Hz%n%ﬂﬂ S?ilkéufaﬂ er 1%51?0@'?9 i tfﬂ-so }%}%@%ﬁ, g 5§ qq?}p%lbd,(s 8l 48
(d, J=16.0 Hz, 1H); 2.11 (bs, 6H); 2.03 (bs, 3H); 1.72 (bs, 6H); 1.47 (s,
9H). Ex aﬁ@qr@uh_a_ 1 3§esgmhﬁql erzeer hgreln i 'yrepresaaity a heterocycloalkyl and R2
3-adanmant an- 1-y1-4' 4(E) - 2- car boxy-vinyl)-bi phenyl-4-yl ester hydrochl oride
ST5576CLYepfesShEalkyldioe.a sol uti on of BOC-Val-OH (24 ng, 0.11 mmol) in DW
(1 mM) were added PyBOP (57 ng, 0.11 mmol ), DIPEA (65 m, 0.5 nmol) and the

react i on AM phoMé eprdfBfietOle@thdMmbhé, ofeheStires@tt URVEMtiIER PR SsaGF! M@l | on
of the acid. (E)-3-(3'-Adamantan-1-yl-4'-hydroxy-bi phenyl-4-yl)-acrylic

acid tert-hut S - - -
Feact ton PGS R B d e G0 oy B 9 EBLhoSRBAROIM e |1
crude product was _purified by flash.colu chr.omat.ogr aph exane/ Et OAc =
9/1) to §&tdthe dés%fiaé’aamaaaﬁ-csfl-f—ﬁE@s&caf%w:V@%&%?egﬁﬁ41(YQtter vigker

di ssolved at RT in a DCM TFA (8/2) m xture and stirred until conplete

cl eavage hotdre¢gidoridet - b fiH3-esadanmgitenyl-yiFde!3-Batl-rarboxomtithoxy-ethexs)t hen
concentrated under reduced pressure and diluted wwth DCM The | atter

pr ocedur ethesy|raeeatyd bipherss-4-glgadrylibactt; udrledasoicedip Batlichantbie1lydt t er
was then dissolved in DMSO and then freeze-dried to obtain the desired

SO UG ey BRANID ARG SOkt 2
(M 3605 altaftnndiin- 15842 (5:2-edPoox:vRhyh Biph iR 2P HPE et fR S FRAR02/(96 7667
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'-carboxymethylcarbamoyloxy-biphenyl-4-yl)-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"bipiperidinyl-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-
yl)-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



20 J=15.9 Hz, 1H); 4.2 (d, J=3.1 Hz, 1H); 2.53 (m 10H); 2.05 (s, 5H); 1.97
(m 1 H; 1.15 (d, J=7.0 Hz, 3H); 1.12 (d, J=7.0 Hz, 3H). ESI-M5: mz =
474. 2 [ Makbt2ofexappize2: (E)- 3- (3' -adamantan- 1-yl-4'-{2PCraPr2408/067667

car boxymet hoxy- ethoxy)- 5 ethoxy]-aceﬁgxy}-bipheny1-4-y1)-acrylic acid
ST5587AA1 STEP 1: It was conducted follow ng the procedure described in
exanple 1 step 1 starting from 3, 6,9-tri oxaundecanedi oic acid and a

reaction tl h. d i,nterne t ter was ned in
oty o gad™ adsTantlin- JaT L Lt SR AiBphatta ST e dhrat Sadeh Fhos 1
exanple 1 step 10 2 without freeze-drying. The desired product was obtai ned

as a sol iadlamaay Iividd (1, 31dinmmR1 (B dthydee: 1s<méd do)mgthapy)dgrhpsyl-48jl- 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. 1&cylic JmBd:7 19BA2E)Hctadeca,(B;didndi6 hzid Brdamadsarl-4;yI24D(EW2(s,

2H); 3.71 (m 2H); 3.57 (m 6H); 152.02(m OH); 1.73 (m 6H. ESI-Ms nfz =

601. 3 [ Mcarhidy Vlllg(w]ﬂ%hleﬁ n4sxanpl e 3ggtdpdecanoi i(¥-adamantan-1-yl-4'"-
3-adanmant an- 1-y1-4' 4(E) 29ca?§oxyV|ny1) blphenylg%ﬂif ester 5T5628AAl

STEP f e desc din

step %0 fﬁoﬁgg%%?ﬁgﬂﬁ' ﬂQ_ﬂgthbgﬁghg i ?8 aﬂ}eactléggﬁine o?ﬁﬁgﬁhs Th
desired |nterned|ate tert-Bu est. talned 6 ield. STERP 2. The
atter wSCKPEORIRRSATBAORE | n ofibxanes 3%@111%1&1%1 F-47e TTe§ARRAEY IR at RT
and the reaction mxture was stirred until conplete conversion of the
starti ng bapkhenrylad-yi cesteis €B)-BdSpadaiinag tarrlboxd/tdyenderathaxy-benheryd-4-ebct i on
25 m xture was then concentrated under reduced pressure and diluted with
DCM acrylic acid; (E)-3-(3'-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)-



WO 2010/ 072727PCT/ EP2009/ 067667 21 The | atter procedure was repeated tw ce
to get the desired product as a white solid (71%yield). 1H NWR (300 MHz,
DVSO- d6) wWo 2040720 bs, 1H); 7.75 (d, J=8.5 Hz, 2H); 7.68ctkr2mBemetz, 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 (bs, 6H); 1.68 (m 2H); 1.40-1.20 (bm+ bs, 14H); 0.84 (t,

J=7.1 Hz). ESI- = 543. 1 t, Ex le 4. 4- hol,i n-4-vyl -b [
2o 3 SRR SR A0 (L eI L derpio ey dhgpery AT ©
hydr ochl ori de ST5589CL1 10 STEP 1: 4-bronobutyryl chloride (53 ill, 0.46

nmol ) wayladeedicdcabwi se at 0C to a sol ution of

(E)-3- (3 -adamant an- 1-y1-4' - hydr oxy- bi phenyl-4-yl)-acrylic acid tert-butyl
est er (1Uthenfpllo®128 ennnipleafid-tbbPHA1gtBi el thle,infedGonnwithoub IDGM{gditm ). The
reaction m xture was stirred for 1 h at RT. The reaction m xture was

di | uted wxAvigMcgnd washed with H20. The organi c phase was dried over 15
Na2504 and the solvent was renpved under reduced pressure. The crude

mat erkal 4 - ined was used in the next step w thout any further

puri f?catﬁ%ﬁ&lﬁﬁg 2: Morpholine (140 ill, 1.61 nmmol) was added to a
suspensi&vg@% _thg Latter bronmo derivative in DM (3 m) and the reaction
m xture ¢i§PE4a5kta%)) 50C for 12 h. Solvents were renoved under reduced
pressure, and the residue was purified by flash chronat ography

(Hexane/ Br@Ac brpad)mubiplet t he expected product in 54%yield. STEP 3: It
was conducted follow ng the procedure described in exanple 3 step 2, and
gave the Btesired cempBundxysirbosyl id in 99%yield. WO

2010/ 072727PCT/ EP2009/ 067667 22

bs: broad singlet
10 DCM: dichloromethane
dd: doublet of doublet
DIPEA: duisopropylethylamine
DMEF: dimethylformamide
DMSO: dimethylsulfoxide
15  Et0: diethyl ether
MeCN: acetonitrile
MEM-CI: methoxyethoxymethyl chloride

MeOH: methanol

Na2SOyq: 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



1H NWVR (300 MHz, DVMBO-d6) 8: 12.40 (bs, 1H); 7.76 (d, J=7.7 Hz, 2H); 7.70
(d, J=7.7 Hz, 2H); 7.65 (d, J=15.7 Hz, 1H); 7.56 (m 2H); 7.15 (d, J=9.06
Hz, 1H); Wwo0%610(0d2723=15.7 Hz, 1H); 3.94 (bd, 2H); 3.75 (lri/EPE)09/0816674 (bm
2H); 3.18- 3.04 (bm 6H); 2.80 (t, 2H);¢2.03 (m 9H); 1.74 (bs, 6H). 5
ESI-M5 mz = 530.3 [M+ H. Exanple 5: §1 (4-net hyl - pi perazin-1-yl)-butyric
acid 3-adamantan-1-yl-4'4(E)- 2-carboxy-vinyl)-biphenyl-4-yl ester

di hydroccb]tl(? ide STHh592CL1 S,;I'EP l: It was conducted followi ng the procedure
descri bed ¥n exanpt&HOGagEt5 2l arting from the product obtained in
exanple 4 step 1 and N-net hyl 10 pi perazine. The resulting internediate was
purifi ed AT | ash enileonorsgiappid (DCM MeOH = 9/1) to allow the obtention of
the desired derivative in 26%yield. STEP 2: It was conducted follow ng the
procedur d'ldescr i bethinflagxaoitendtogirephd, and gave the desired conpound as a
solidin 99%yield. 15 1H NWR (300 MHz, DVSO-d6) 8: 12.40 (bs, 1H); 7.76

(d, J=8. @éﬂ?era?@emgrl@g Héﬁcu@)ng a'5n roc?t'f@t mixtRdef dzveré-ﬂeﬁltﬁlé'ﬂ} méiitored 56
(m2H) 7.10 (d, J=8.8 Hz, ; 6 (d, J=15.8 ; 2.8-3 (bm 4H);

170 Tom o £8 Rk D e Wﬁgﬁeﬁq‘q’@%ﬁ? S HZF @%#Q%oérgp}g%gw

adamant an- car pa I (0D i pheny1-4-
acrylic Gergedpes gsiis sditarse) <1€7@5?%2§5t41ﬁ)p 5} i mar%{eéw(rfﬁan%ge 0.58
mmol ) was added at OC to a sol ution of

(E) - 3- ( 3'(BdmtahalNMRY spactray yerexgatbepttbniyith 42 Prykee Ad-2e0 speetrometehut vl
ester (104 ng, 0.24 mol ) and DI PEA (252 ill, 1.45 mml) in DCM (5 25 m).
Then t he oreathi DVariadt Mercwas Fts roed ahdrch2nhicat sKifts NeBgbreld-in PEXt per
2010/ 072727PCT/ EP2009/ 067667 23

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)2 (6.7 mg, 0.03 mmol) was added into a flask containing a mixture of 3-
adamantan-1-yl-4'-bromo-biphenyl-4-o0l (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  (1.329 g, 4.78 mmol) and NMP (3 ml). The flask, equipped with a glycol-cooled
condenser, was immerged 1in 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 H20O. The organic
phase was dried over NasSO. and the solvent was removed under reduced

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



met hyl et hyl enedi am ne (87 ill, 0.49 mmmol) was then added and the reaction
m xture was stirred at 55C for 14 h. The reaction m xture was diluted with
DCM and waeheth/omet2h H20. The organi ¢ phase was dried ovecThe2@bemad t he
sol vent was renoved under reduced pressyre. The resulting residue was 5
purified by flash chromat ography (hexane/ EtOAc = 8/2) to get the desired
internmediate in 65%yield. STEP 2: It was conducted foI | om ng the procedure

descri bed i n,exa and gav r ound as a ite
SorTy e arBubion E SR X fo%@hﬁgﬁj PR Sth e SR ettty s,
1H) ; 811(t,J57H2101H);775(d J=8.3 Hz, 2H); 7,68 (d, J=8.3 Hz,
oH): 7. 63opiratadfer B0 mpin apyl:stizred ovamnighy. After filfgatigpotthe datitpr, hpyg 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); (93%3yiéld,)oﬂ'tﬁedeHzedei)n,poﬂnﬁQas(zsgréﬁ;l—&olic?m&% dbbsinedH) : 1.74 (bt,
6H). ESI-M5 nifz 475.1 [MtHt 15 Exanple7: (E)- 3- (3'-adamantan- 1-y1-4'-
car bOXy”HHhWMRF(Q@UQMmXDM@CpH@WJQ 48 YB3, mp 69 gd aytal 251156%5\/&15&@ 1

It was conducted foll ow ng t he procedure describ in exanple 6 step 1,

usi ngsQ yr-r 4 By ng)t 930, f ng%cH'}F gﬁ?r ! egt(%‘yiﬁil‘eﬂ%@[(?gf‘%{)%t%r agditd on of

t he am ne the reéact’ion ure was’ é5|red 20

i nt er medi n % . P _2: d I edure
descri beﬁ?’rﬂ}@iéﬁlﬁ E‘isﬁsl%e(bﬁz’ 1&,6; 3&& @’gv@ﬁghggéég?’rgé@);éoﬁ%@g%@@éga‘l ite
solid in 62%3” eld. 1H NWR (300 MHz, DVsO-d6) 8: 12.50 (bs, 1H); 8.15 (t,
J=6.1 Hz (H9ED.7. 75 (d, J=8.5 Hz, 2H); 7.68 (d, J=8.5 Hz, 2H); 7.62 (d,
J=16.1 Hz, 1H); 7.54 (m 1H); VO 2010/ 072727PCT/ EP2009/ 067667 24 7. 50 (s,
1H); 7. 0EXaimple8.14 b8)-2-hH)ino&-btkthsil-bdtitc ladid, 3LdlamanTén-(bd,4'J€E)-0- Hz

2H); 2.04 (bs, 9H); 1.74 (bm 6H).

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-(3'-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.
TH-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,



ESI-M5: mz = 476.0 [ MtH|t Exanpl e8: (E)- 3- [3'- adamantan- 1-yl- 4'- (4-
am no- but yl car banoyl oxy) - 5 bi phenyl -4-yThacrylic acid hydrochl oride
ST5604CLIwW6SBER/h272t was conducted fol | owi ng the procedece/mbeaonsised in
exanple 6 step 1, using N-Boc-1, 4-di anyyobut ane i nst ead of

N- Boc- N- et hyl et hyl enedi am ne. After addition of the am ne the reaction

m xture was stirred for 12 h to get the desired internediate in 60% yield.

10 STEP 2;__I t S nduct e I i r u scrib in e le 3
step 23-dnc b atBr Ve dasit B b an P aT AT Bt RESEY: Gt T
11-1- NMR (300 MHz, DMBO-d6) 8: 12.40 (bs, 1H):; 7.4-8 (bm 8H): 7.05 (d,
1H) : 6.5@-%@,((1,&]%)7;-0@43(}9@-123—6@,J’z“.7é)¥I@m3HQI—|)' 2.02 (bs, 9H): 1.6-1.8 (bs,
6H); 1.4-1.6 (bs, 4H). 15 ELMS mz = 489.4 [M + Hr.

Exanpl e9:KH) MS:[187 z acdiad {Bi-H}Fy1- 4' - ( 2- nor phol i n- 4-yl - et hyl -

car banoyl oxy) - bi phenyl-4-yThacrylic acid hydrochl ori de 5T5606CL1 STEP 1: It
was condustgghflel | oM ng ) e(RpasahHtandesEai. b (e ataphi thosy-8bhoxy) L,

usi ng4- ( 2- am noet hyl ) - nor phol i nei nst eadof N- Boc- N- 20 net hyl et hyl enedi am ne.

et 1o aeer Bl fert T A aR FEUERRSL AR IRRPAN ° L Conducted ¢

follow ng the procedure described in exanple 3 step 2, and gave the

desired @MpRundt assS@niddictéd EALOwinglthe procedure destibbdNMRXa38PleMztep
DVBO- d6) 8: 12.40 (bs, 1H); 8.2 (bt, 1H): 7.75 (d, J=8 Hz, 252H): 7.68 (d,

J=8 Hz, 21H)s5ta17tilgé e 51t dotundddhnediond akl ag) a réadRok diméd~ofF 8% hVO
2010/ 072727PCT/ EP2009/ 067667 25

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.

TH-NMR (300 MHz, DMSO-ds) 6: 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);

6.56 (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 1n 63% yield.

STEP 2: The latter was dissolved at RT in dioxane. HCI (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.



Hz, 1H); 6.55 (d, J=16.1 Hz, 1H); 3.95 (bm 2H); 3.81 (t, 2H); 3.53 (m
4H); 3.1- 3.3 (m 4H); 2.02 (bs, 9H); 1.74 (bm 6H). ESI-M5 mz = 531.4 [M
+ Hr. wbxrarpl7e7220: (E)- 3-(3'- adamantan-1-yl - 4'-unadeTyP2009/067667

car bamoyl oxy- bi phenyl-4- 5 yl)-acrylic,acid ST5629AA1 STEP 1: It was
conducted follow ng the procedure described in exanple 6 step 1, using
undecyl am ne i nstead of N-Boc-N- nethyl et hyl enedi am ne. After addition of

the am ne,th eaction m xture wa irred for. 12 h.t et, the desired

| nter ned: it At rgsepTuTGr e cater bt et bR e Podshiong: Pkt
procedure described in Exanple 3, Step 2, allowing the obtention of the
desired c6hgduhd |elh- white powder in 80%vyield. 1H NVR (300 Mz, DNVBO- d6)
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,H2NMR7360 MHz, DMSO8dHA: 12H)Q (b&, 3B M751(d) J=85 HMz42H[;s7.63K)1; 7. 01
(d, J=8.9 Hz, 1H); 6.54 (d, J=15.8 Hz, 1H); 3.08 (g, J=6.4 Hz, 2H); 2.02

bs, 9H) .J=b, . 6y (al 21y 129): 16H); tp.0)=6. 9
o, 3y BN B8 e AR e e | 4 bt perai gl 1

' - car boxyki [ dar = LWl oA, ) 0 . .

car bosy- AP E i BRA R T Tl NSNS R 2E0s3 ot 399 PP s
conduct e ol.l owi. ng e, proce e d ribed in e le 6 st , . Usi ng

2-p1 por | diTHopi PLIRPHG: T RS @acIor INBICNRR ey JARF Brckitadihd HAY t or
addition of the amine the reaction mxture was stirred for 12 h to get the
desired iEnleMiedi/ated4hd 48b6Hiel d. WD 2010/ 072727PCT/ EP2009/ 067667 26 STEP
2: It was conducted follow ng the procedure described in Exanple 3, Step 2,

al | ow ng Esteenngiieent4-atvrpholihel-gebutyatc aciipduidd nesn tanwhiyl-a'- (@mdeearbox 61 %
yield. 1H NWR (300 MHz, DMSO-d6) 8: 12.40 (bs, 1H); 10.57 (bs, 1H); 7.77

(d." 3=8. 4igyitoipRhi) 7 dsies ndefeifloplde SHssoli®d (4, 9-15.9 Hz, 1k 7.55
(m 2H,); . O%d, J=970 Hz, H,; 6.58 (d, J=15.9 Hz, 1H); 4.29 (m 2H);

ES?? m Mé%oﬁ%‘%@ﬂ c%lgf‘idg r(%S ﬁti)dAg'n(l)r%oi)%as? Ehde& 'd%&p\gzlr@e ajtﬂdd)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 Na2SO4 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.



Exanmple 12: (E)- 3- (3'- adamantan-1-yl- 4'-isopropyl carbanoyl oxy- bi phenyl -
4- 10 yl)-acrylic acid 5T5536AA1 | sopropyl isocyanate (327 ill, 3.33mmol)
was addedwet2of8lo7t27a sol ution of (E)- 3- PCT/EP2009/067667

(3' -adamant an- 1-y1- 4" - hydr oxy- bi phenyl,4-y1)-acrylic acid (200 ng, 0.53
mol ), NEt3 (314 ill, 2.44mmol) and theé reaction mxture was stirred for 5
days. The reaction m xture was diluted with DCM and washed wi th H20. The

organi c ie r 4 dt t

Fedaced gREOUTE M PR O e % s hed Wl %@itf@”%ﬁurt%d
purrfrcatron as solrdrn 68% yield. 1H- NVR (300 Mdz, DMSO-d6) 8: 12.40
(bs, 1H); d,7J77{7bHZ BFD; 7. %(r(ldJ 128 Hzpd H)p@. 5ﬁ4ﬂm 2157 18 (3=479.06zHz2H) .
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 HAH)116)56 8, 7D=1nV 1, 112):0294 kibd, 9H); 3.757bt 2H);63)4 bl LH3,3.38) ;

1.12 (s, 3H). ESI-M5 m'z 458.1 [ MH -. Exanpl el3: 4- [3- adamant an-
1-y1-4' - (&R (b”m 6HN) PR XY (Vlmj)zm pﬂﬂegﬂ) 144 (83, 6HE)

yl oxycar bonyl am no] - pi peri di ne- 1- carboxylic acid benzyl ester 5T5577AA1 WO

2010/ 97272 fﬁg 20 ¢ STEP 1: It was conducted follow ng the
procedure escrﬁz Oégén(PgIarrpl usi ng benzyl

I socyanat o y ridin box | at t ead of s I
[ socyana’&gx ‘T’r?é a£ %f?&ﬁgﬁpg%a%?éﬁka&\l@’& § 8?1% éﬁgﬁ?%@aﬁr r&%bf t he
desired product. 5 STEP 2: It was conducted follow t he procedure
descri be@-¢arbexavphe) bihenylt-yiressed dehydugch ]@Sdi?cSTﬁg%?@bﬂar ned as a solid
in 69%yield. 11-1-NWR (300 MHz, DWMSO- d6) 8 12.40 (bs, 1H); 7.92 (d, 1H);
7.74 (d, SIEBP2: Bz wadHon dhctsl fcﬂlowlﬁg.thehlzr,océd-&ﬁe dedziibed, inJexkbn PleHE stelH) ;
7.5 (m 2H); 7.32-7.42 (m 5H); 7.03 (d, J=8.9 Hz, 1H); 6.54 (d, J=15.9 Hz,
1H); 5. 05, (Siar@hh: fdnPRu60frodid oIREL () extbfhple? Osbrt 1008 RhriecRyP?
(bs, 9H); (dd, 2H); 1.73 (m 6H); 1.42

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 'H-NMR (300 MHz, DMSO-ds) 8: 12.40 (bs, 1H); 7.76 (d, J=8.5 Hz, 2H); 7.69 (d,
J=8.5 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-



(m 2H). ESI-M5 mz = 633.3 [MH . Exanple 14: (E)-3-{3' -Adamantan-1-yl-4'-
[(S)- 1- (carboxynethyl- carbanpoyl)- 3-

et hyl - buwpl20awdrareoy| oxy] - bi phenyl-4-yl}-acrylic acid 5PoeGR2Rd/0dEeSTEP 1:
It was conducted followi ng the procedupe described in exanple 6 step 1,
using tert-BuOd yLeuNH2 instead of N-Boc-N-methylethyl enedi am ne. After
addition of the am ne t he reactlon mxture was stirred for 16 h at RT to

get the desir dlat ield.after ur| C S|I|ca geI
chr omat odP&H ‘;d%y? @Wé’d?Zﬁllz H]re a PEPGRC 3slt éqd’" Sth:%

conducted followi ng the procedure described in exanpl e 3 ste 2, ar_ld gave
t he desi rekktesmpeenetieredagt 897C |f@|r Adok.yThe geagtgpn pxipve wasgdilgtedvvih |
Exanpl el5: (E)- 3- [3'-Adamantan- 1l-yl- 4'- (2- nethoxyet hoxynet hoxy) -

bi pheny 1-DIEYILhnd acrshleidowethi Id2G.TPh8 3Agdnic \Mh a26 Y0 OTA &2 pRET NeR30Q W IbHG67 28
STEP 1: A solution of

(B)-3-(3 somlﬁﬁ%énrém?é‘led’r urlili/éif Qé&@é@%}}éés&'eyl'])‘h@qreﬁhlt@ dgacﬂeféldt&zt Ryds ester
(120 ng, 0.309 mmol m anhydrous DMF, was dropped into a 1

suspess]gn o, 4“%5’0%1 PR TSI 52 1L B s

mn then NEM%&% é%, .371 mmol ) was added. After stirring overnight at
RT, iced W& @ 3R t he mixture was extracted several times with
Et OAc. The conbi ned organi c phases were dried over Na2504, filtered and
concent r A1HHP 2 de wvasamducmgfqllewmgithg ogeiduysr deigetbedas gimpleed stap
silica gel (acetone: hexane 15:85) to obtain (E)-3-[3 -adamantan-1- 10
y1-4' - ( 22rahdyavet thexdosetddaow pdimhesy | whity ToAd iy 194¢, sld. net hyl ester (123
ng, 84% . 11-1-NWR (300 WMHz, acetone-d6) 8: 7.60-7.80 (m 5H); 7.48-7.55
(m 2H); lﬁ-&MRg‘)goéﬂf\ﬁH% b?}\/lsewzé)a@ﬁ.fhdgas, JE8; 8 oz bs 111y, éﬁ%t,@%.?ﬁz
38539 3H); "3.55-3.65 (m 2H); 3.30° (s, 3H); 2.10

(E) ga QA 2a. 3-8 (5 2?@ 7.68 (@58 % HThQH’s)bqv& ot L el 11, 171

(s,
a’n 1-y1-
0. E??xﬁ}iﬂhé’?? K@Eti"xyé ) %I"zﬁ”@ﬁru]t h kol 0y 6l Bo 1104 ) (b So% 1nktet $1Wh 4. 6
m of a mxture THF: H20 1:1. The resulting solution was stirred at RT
over ni ght6.5 Kk d%k5.0 dhpvEd);uhd2r(qvéetd, HandH) hd.08e¢ud 6 AgHagHou3.58dkut i on
e 3H); 2.02 (bs, 9H); 1.74 (bt, 6H).
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.

TH-NMR (300 MHz, DMSO-ds) &: 12.50 (bs, 1H); 8.15 (t, J=6.1 Hz 1H); 7.75 (d,

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



20 acidified with 1IN HC1 to allow a white precipitate to form The title
conpound was obtained after filtration (55 ng, 100% . 11-1-NWVR (300 IHz,
DVBO- d6) WO 261060272780 (m 4H); 7.52 (d, J = 16 Hz, 1H); péTAP240dj0676F 8. 1
Hz, 1H); 7.40 (s, 1H); 7.15 (d, J = 8.3,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,
256H); 2. 04 (s 3H); 1.75 (s, 6H). VO 2010/ 072727PCT/ EP2009/ 067667 29

car Doxyvi T fmn@f Oﬁe@%e‘ggze%éﬁgfo@% ~S4eb R s el bgensh B

3- (3" - adanant an- dr oxy- bi pheny1-4-y1)- acrylic acid (200 ng, 0.534
mol ) i n 2bRF2¢Gst GﬁS) 9Hr}n16ﬁdbrrhc§fé)ao my, 0.694 5 mmol) and TBDPSi C1 (166 ny,
0.587 mml) were added. The resulting m xture was stirred at RT for 20 mn
and t hen EBI-MS:dniz + H70OMM¥Hé*.or gani ¢ sol uti on was washed several tines
with water, dried over Na2504, filtered and concentrated in vacuo. The

resultng,pj et weg: pur {H) g3 omlarhhh - 9811- 424 2hindCait3l@irbh Tky35: 85)
to obt a| n (E@% (3" - adana(nt)'én(ﬂl yl-4'- hydr?xyb?phenlyl %4 ;/CI )gié)?yl |2 acid

e e T S
2 04 75.(s,. 6H); 1.1 (s, 9H).
STEP 2: @iﬁ%é&f?@ %n%blﬁiwd @ﬁ?oawpaé@ G ﬁﬁfw“f? %ﬂ% It %éné@o%éts% ;D 15
solution of the above obtai ned derlvatlve (130 nmg, 0.212 mmuol) in pyridine
(1 nl). ThestesN-Boad, 4diamimbuiase hnstcad qfd\fa%t@ Nometylethylenediamineut ed

wth water and extracted with EtOAc. The organic | ayer was washed with 1N
HC1l, dri edtaveddibaSddhefaminr gt andtoanaetiuratet stidetd fgacld tabet tesi red
cycl opropanecar boxylic acid (E)-3-adamantan-1-yl-4'-(2-tert- 20

but yl di p%@ﬁ]eallhyél%é/dﬁhfyiﬂ 6@% gny! -4-yl ester was obtained after
purification on silica gel Ac: hexane 90:10) in 42%yield (61ng). 1-H

o D A il S,
(m 1H:; step78, e(lrsld gave of lhezglesilirez)g comp0121r|_1|)d'asla g,'o 10{ fn 54% ylefAd 1.08 (m 2H).
IH-NMR (300 MHz, DMSO-de) &: 12.40 (bs, 1H); 7.4-8 (bm, 8H); 7.05 (d, 1H);
6.55 (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- V-
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.
TH-NMR (300 MHz, DMSO-ds) 6: 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



WO 2010/ 072727PCT/ EP2009/ 067667 30 STEP 3: TBAF (1N THF solution, 221 ill)
was added at -78C to a solution of cycl opropanecarboxylic acid

(E) - 3- adawanveam7izy 1- 4' - (2-t ert but yl di phenyl si | yl oxyvi ne&xrAre@asenes? 4- y1
ester (30 ng, 0.0441 mmol) in THF (2 rrk% The m xture was stirred at -78C
for 30 mn and a NH4Cl saturated 5 sol uti on was added. The THF was renoved
under vacuo and the residue was taken up with water. The solid precipitate

CRER zfgi*fyaﬁih%% i a??{; B 20 TS i3 B ©

629 . 111N|\/Rp% 8: 7.70-7.82 (m 4H); 7.65 (d, J = 16 Hz,
1H): 7. 56-F (wo 4 2081bp; 9171) 1b7/é(§bm36ﬁ)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). Exanplel7: (E)-
3- [3' - AditlieNtSnyz £531.44M +( ] 3- di oxo- 1, 3- di hydroi soi ndol- 2-

yl met hoxy) - bi pheny1-4-yThacrylic acid 5T5632AA1 STEP 1: A sol ution of

(B) - 3- (3'Eetiimet any: 1-(¥)-34 (3" hvd et hphenyloAd¥dyl 2k ¥hiney o yasibH e h §1- 4 - butyl
ester (200 ng, O0.464 %I)( N- chl orometﬁyl pﬁt hal}?lm de 9{ m?;l 8 2% nmol ),

K2COB:(7Q4y7 4 Nal (70 nmg, 0.464 mmol) was stirred overni ght
at RT5| n%ﬂg‘”dgm%drw g&egﬂt was evapor at ed and t he resi due was taken up

i n Et OAc. organi ¢ phase washed with dri d over 2

filtered %ﬁﬁﬁé«;&ﬁa@a@a%ﬁaﬁﬁ@meg& A “degibedzy SRR AL
1-y1-4'- (1, 3- dioxo- 1,3- dihydroisoindol-2- ylnethoxyi henyl - 4-
yflacrylile meing ttéi(ieCML&rylneesmé'ﬁeaﬁiaS)foié‘t’ -Boad¥-ra¢thar ety ¢rtei£am1@a gxtet | i ca
gel (EtOAc/hexane 15:85) in 55%ield (150 ng). 11-1 NWR (DMSO- d6) 8:

7. 30- 8. 0%ddiiod 2) theb akfink dthel reactBrHmixlide Was7&itied &) 122 G5 g, tiaH) ;
1.95 (s, 3H); 1.60 (s, 6H); 1.50 (s, 9H). WD 2010/ 072727PCT/ EP2009/ 067667

31 STEP giesﬂ%ﬁ‘lgger%léﬂlgtmgg%gggﬁp into an ice-cool ed sol ution of
(BE)-3-[3" - adamantan-| -yl - - (1, 3- dioxo-1, 3-

o i sehfoh . Lo e biaiandl e WAL bt LB e 5,
10 mn. 1 gp S2O|a\iﬁ)r\]zxt71n\gati1e gbrg:%\rllg%nl (?f ﬁlacges@gg compound as a white powder in
80% yield.
TH-NMR (300 MHz, DMSO-ds) &: 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-IN-methylethylenediamine.
After addition of the amine the reaction mixture was stirred for 12 h to get the

desired intermediate in 46% yield.



5 the residue was rinsed with hexane to obtain, after filtration, 97 ny

(989% of the title conmpound. 11-1 NWVR (DVSO-d6) 8: 7.30-8.10 (m 12H); 6.58

(d, J = heoHmionbkiy 5.69 (s, 2H); 2.05 (s, 6H); 1.95 (spc3HP00206G6{s, 6H)

Exanpl e18: (E) - Cct adeca- 9, 12- di enoi ¢ acgg 3-adamant an-|-y1-4'-(2- 10

carboxyvinyl) bi phenyl - 4-y1 ester 5T5633AAl1 STEP 1: Linoleoyl chloride (208
0. 696 mmol ) was added to a solution of

E’ 3-(3 an I nyl-4-yl acid tert-hutyl
bt er ( SeuBR ot Ras didhcielt SRt oraddrbr e oh et B Miamile, P s
heated to 50C for | h, and then stirred at RT overnight. After addition of
Et 0Ac, t Féen®, cillpaving ieacktentionyeisteddesired compunN asca, whide owes 8y over

Na2504, filtered and renoved under reduced pressure.
(E) - Cct addCay®ld2- di enoic acid 3- adamantan-|-yl- 4'- (2-
tert - but oxycarbonyl vi nyl) bi phenyl - 4-y1 ester was obtained as a col ourl ess

oi | aft enHPNIMRI @8bI MM ADRIJO-¢/3) 8€12. aﬁt(@é\ciH X?(')\575(b95iHD ny. 65%&)/0(%8(11 (210
ng). 2011-1 NVR (DVBO d6) 8: 7.50-7.80 H? 58

d, J

111751 ﬁ G R b 7“5%&1, 5535?@9’1%1?—3 *5%%231%&98 ! srer
2 ToA U B, RIS AT B0, 6 L, RS 1, S, 1
tert-buto car bonyl vi nyl ) bi phenyl - 4-y1 25 ester (110 ng, 0.159 mmol) in
DCM (1. 6 4y 2ad(mn@t);es b tim @Il itl Gn. Whld)- WO 2010/ 072727PCT/ EP2009/ 067667
32 stirred for 30 mn at 0C. The solvent was renoved under reduced pressure

t o obt ai EESIARIS hi/t e 33MPOMIdHES a white solid (100 ng, 99%. 11-1 NMWR
(DVMBO-d6) 8: 7.55-7.85 (m 7H); 7.10 (d, J = 8.5 Hz, 1H); 6.59 (d, J = 16

EZGi-D 1H)1 ]%nglﬁ’llﬁ e4q 2 "'(()]?]_{130(8' gdﬁgaﬁtﬁp 1%35114 4E&}irof)rﬁzhgbé-ﬁogrmxymibhén}}-ZJ- (s,

aC|d TSQQE%%Y%§féﬁf§T%Qg§1 ﬁ?;bgpyloxynethoxy blphenyl 4-y1)- acrylic
(B)-3-(3 sggr%g?fms%gy%ngt]é (%27hpﬁdé%)9n?rlngp)ewng3 _aﬁdgd )a%l r’f( I1:(|) (3:1 solution of (E)-3-
(3'-adamantan-1-yl-4'-hydroxy-biphenyl-4-yl)-acrylic acid (200 mg, 0.53 mmol),
NEts (314 ul, 2.44mmol) and the reaction mixture was stirred for 5 days. The
reaction mixture was diluted with DCM and washed with H20. The organic
15 phase was dried over Na2SOs and the solvent was removed under reduced
pressure.
The desired compound was obtained without any further purification as a solid
1n 68% yield.
IH-NMR (300 MHz, DMSO-ds) 6: 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 (i, 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



acid tert-butyl ester (250 ng, 0.581 mmol) and K2CO3 (241 ng, 1.74 mmol) in
10 water (2.9 m) was stirred at RT for 30 mn. Tetrabutyl ammoni um hydr ogen
sul fate (W0%orgm7227581 mMmol) and DCM (1.4 m) were thenpadd@edooanccshe
stirring maintained for further 10 mny;A solution of carbonic acid

i odonet hyl ester propyl ester (184 ny, 6 755 mol) in DCM (1.4 m) was then
added dropwi se. The bi phasic solution was stirred overnight at RT. After

standard k- up and r.enpv. f the_.sol vent, under r.educed pressure, the
ool due. odPak ol el rEESE T Fulud: promiSHa ariEeTas e E Rk
and the solvent was evapor at ed. . )

( E) - 3- ( 3'usmamnkenai- 4-1gacyanapetepenbyeip JoAl eryinn osgubophitatg 1 lmstoad aek vl i ¢
acid tert-butyl ester was obtained (117 ng, 36% after purification on

sil i ca getodrEpPAmbhexeate. The8@nct120 IixtuNVR asastetredeforl @) dBrs . pipld 38% (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¢ ¢ dékred 2r88ua. 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 m xture of

(E)-3z(3' -1- L s - | M1

bi pnoty 1 SEERE I s ot CEARKE AR LR NRINEd o xammple 2 st
montnoril | gpite KSE (1 wag refluxed in MeGN (1 for 2h. The reaction
WD 2010/ @7%“%@%%%@2%%6%@@%%&%@%%%% Weedt by neans of EtOAc,
and filtered. The solvent was renoved under reduced pressure. The title
conpound "H:ME, (308 W Hwa DNbOad ndy 12f4QbspdHs ¥ 923t ([dohHon7 g1 (e d=§& Hz,

( Et 0Ac/ hexane 60: 40). 1F1 NMR (acetone-d6) 8: 7.55-7.85 (m 7H); 7.30

(d, J = Q); 68 (d)I=52 60z, (2H); 7.61 5d.6J+¥5.9 H,; 116);005 (&, 22, 77.22-THAER0 (m
2H): 2.00-2.20 (m O9H); 1.85 (s, 6H); 1.65-1.75 (m 2H); 0.90-1.00 (m 3H).

Exanpl e2 - n - 0 - bi | .
iSRS e e R e

0. 74400t (ind Thy prsee (ubBE AN R UL DR Pt Erd bl B o ™

(E)-3-(3' -ad nt an- 1-y1-4' - hydr oxybi phenyl-4-yl)-acrylic acid tertbutyl
ester (25)151!1’ 7+0.677 mmol) in DVF (3.4 m). The m xture was stirred at RT
for 6h, and then diluted with Et0Ac. The sol ution was washed with 1N HC1,
dri ed ovétSINNES0Mz aBF.8I[MeHdd. Sol vent was renmoved under reduced

Example 14: (E)-3-{3'-Adamantan-1-yl-4'-[(S)-1-(carboxymethyl-carbamoyl)-3-
methyl-butylcarbamoyloxy]-biphenyl-4-yl}-acrylic acid ST5690AA1

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 o1l in 40% yield.
ESI-MS m/z = 587.6 [M-H]J-.
Example 15: (E)-3-[3'-Adamantan-1-yl-4'-(2-methoxyethoxymethoxy)-

biphenyl-4-yl]-acrylic acid ST5583AA1



15 pressure. The crude reaction mxture was purified on silica gel

(Et OAc/ hexane 15:85) and then crystallized fromEt20 to afford

(E) - 1- t erwbubmxyerrbonyl am nocycl opr opanecar boxyl i ¢ aci @CT/EP2009/067667
3-adanantan-1-y1-4'-(2-tertbutoxycarbogglvinyl)-bipheny1-4-y1 ester (160
ngy, 38% 1F1 NWR (DNBC>d6) 8: 7 7.82 (m 7H); 6.95 (d, J = 8.6 Hz,
1H); 6.58 (d, J = 2016 Hz, 2.00-2.10 (m 9H); 1.65-1.85 (m 6H);

R Mﬁt%%o&é@%%aéam#ah&ﬂ# el phadl e sty 2

The desired_ product was obtained in quantltatlve ylel

2010/ 072 22RPCr Em2 069£ 06186 7m34 0130‘»1 INRL BVED- b)o sanby@@wszMEmwas
7.55-7.85 (m 7H); 7.10 (d, IAr, J = 8.6 Hz, 1H); 6.60 (d, J = 16 Hz, 1H);
2.10 (s, dbpped i®® 4 4, mblhspdnsion bf%alar(ualmng, D.5BL ndm6b 0% i2khineral
Exanpl e 21: (E)- 3-(3'-Adamantan- 1-yl-4'-cyanonethoxybi phenyl- 4-y1)-
acrylic %ﬂg%c!arﬁﬂgﬁﬂé&@mﬁg% Ial) %g;oojn@%méélﬂuhg KeBsdltioR- WadBiked K2COB

(166 ng, 1.2 mmol) and Ki nmol ) were added to a sol ution of

(E)-33(3 h r

ot er (260 0 B0 Bt MEW%W @% i A, RS MR o
3h. Cold water vvasvggded and the 10 a %lutl on was extracted with Et0OAc, The
organi c_IP45BVsRA S EENERIWRtEr Avaasdried @ A e BTGV R PR O e T
brine. The organic |ayer was dried over Na2504 and evaporated under reduced
pressur e ttreepbrahnE¢@Ac3 g combined organic phases were dried over Na2SO,
adamant an- 1-y1- 4' - cyanonet hoxybi phenyl-4-yl)-acrylic acid nethyl ester (240
ng, 88%) fildddd- AnlVBO{dMBEX @A) uBder . ddeub. 8Bhé nrestit)ing 7ci@{lle( hroduet 8vds Hz,
1H); 6.78 (d, J =16 Hz, 1H); 5.28 (s, 2H); 3.71 (s, 3H); 2.10 (s, 9H);

1.75 (s, p@fﬂﬁecﬁgﬁ%lﬁea gel gacetone: hexane 15:85) to obtaln (1E) -3-[3'-adamantan-1-
(E)-3-(3"-Adanmant an- 1- - cyanonet hoxybi pheny1- acrylic acid nethyl

ﬁi;?90(242épﬁ? d#%$ﬁggﬁf%y%§%h&¥ﬁqg? gHY ghf%&@ﬁ b%%h%gltﬂzp %ept(gggunder

stirring at RT overnight. THF was renoved under reduced pressure and the
resul ti ndn&q%ﬂe/ehs | ayer acidified with 1IN HCl1 to allow the formation of the
title conpound as a white precipitate that was filtered (216 ng, 93%. 11-1
NVR ( DVBOHABMB: (300 MHz, @getome-disMp; 76098 80dm, SH); 3.463-AA5 (el 2HE. 625(d, J =
16 Hz, 1H); 4.50 (s, 2H); 1.98-2.10 (m 9H); 1.71 (s, 6H).
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 (56 mg, 0.117
mmol) was added to a solution of LIOH.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 (55 mg, 100%).
IH-NMR (300 MHz, DMSO-ds) 6: 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).



WD 2010/ 072727PCT/ EP2009/ 067667 35 Exanple 22: (E)- 3- (3'-Adanantan-1-yl -
4' - am denet hoxybi phenyl - 4-y1)- acrylic acid ST5765AA1 Thi s conpound was
obt ai ned woceorwdi7eg7t o the procedure described in exanpl eczEpr2bepredr and
effecting the acidification with 1IN HC% at SOC for 6 h. 51H NVR ( DMSO- d6)
8: 1.71 (s, 6H); 1.98-2.10 (m 9H); 3 (s 6.55 (d, 1H, J = 16 Hz):
7.20 (d, 1HJ 86Hz) 7.29 (bs, 2H); 744778(m 7H) Exarrple23:

(8- oA 90 i Do BROORRA oY 3 SV BN -

solution of (E)-3-(3' - 10 adamantan-1-y1-4' hydroxyb| phenyl-4-yl)-acrylic
acid met §grb @@TVélﬂY‘émhwl 4JYBQSWH§IT)5‘% ABNF (2.5 m) and the nixture was
stirred at RT for 30 mn. 4- (2-Chloroethyl)-norpholine hydrochl oride (155
ng, 0.83 3HHP)1wds adsechearsibrt lod 3-¢8'w daonamneen-hedtedydooGoBiglomyl4-hl)- The
reacti on was quenched by addition of water and was extracted w th EtOAc.

The or ganicgyli@yeld s iy, V@sbednWdl)iR BRFU(RLEY, srdhoRAe ABoNAECEG9at er

and brine, dried over Na2504 and evapor at ed under reduced pressure to

obt ai

R AR GTED LS 30T R S B A AL
acid neth ester af t p |f|ca ilica EtOAc
hexane 5 %5 1rrfﬁlat§§/‘éf%%@ é%fmé thonihlytgd Vﬁlthoﬁ_]@ﬁﬂuﬁwl%gargc SeMFL5 (m
6H); 6.90 (d, J—2085Hz 45(d J =16 Hz, 1H); 4.10-4.25 (m
2H); 3.80vqs,wathed Fegord. tgn@mwzth) wateg0-drigh qer N80, 5@1terzad701r(dn
4H); 2.20 (s, 6H); 2.05 (s, 3H); 1.70 (s, 6H . Exanple 24:

( E) - Met hapbasad thatddciraehcu@-Bh@manilaimgl pyidhidt -ws parifiedyon ryllda gel (ethyl
bi phenyl -4-y1 ester 5T7259AA1 WD 2010/ 072727PCT/ EP2009/ 067667 36

Met hanes léﬁcfa%hél hekh 9 18e8)%b Sotln (&) %0@5 BRRaftad- 1-51-aL hyd ARy B HeR2- MO,

1.60 mm were added to a sol ution of

5 oL ARy SB35 20 6,150 m.
for Ih. TﬁeNll\?ﬁt(?)rM\g%s-d?) 58 8% 1, Fd% 85 (m, 1080); 7.35-7.55 (m, 8H); 6.89
(d, J = 8.6 Hz, 1H); 6.78 (d, J = 16 Hz, 1H); 2.13 (s, 6H); 2.04 (s, 3H); 1.75 (s,
6H); 1.1 (s, 9H).
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 NasSO4, 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).



5 washed with 1IN HC1 and dried over Na2SO4 and concentrated in vacuo. The
residue was purified by crystallization from EtOAc/isopropyl ether 1:1 to
af ford 20worof{olot¥9270f product as a white pomder 12c1/oRbiR9OBNBO- d6) 8:
7.83-7.69 (m 4H), 7.65(dd, J= 7.96 Hzg,J= 2 32 Hz, 1H), 7.61 (1H, s), 7.58
(d, J= 16.03 Hz, 1H), 7.54 (d, J= 7.96 9& 6. 58 (d, J= 1016. 03 Hz,

1H), 3.61 (s, 3H), 2.09 (s, 9H), 1.75 (s, 6H) Exarrple 25: Chem cal

stabilit green at.vario or.de test their
Cer ot § ve b BRI ML sARUGRE bR TR GiReRan FedliBia sShliibobe s er
I ncubation for 3 h at. pH = 1.2. Chem cal stablllty was al so investigated at
pH = 7. 4ca¢h0§rowq¢an@xyrh§ubatlon aqide resul t $Ehpeadespantoadlivh-4rebreEt.

TABLE 1 Exanpl es % Recovery after 24 h at pH 7.4 Exanpl es % Recovery after
24 h at ptyldpHhend@silloSyahiyd)-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 Et20,

to obtain cyclopropanecarboxylic acid (E)-3-adamantan-1-yl-4'-(2-

carboxyvinyl)biphenyl-4-yl ester (12 mg, 62%).

IH NMR (DMSO-ds) &: 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 ST5632AA1

STEP 1: A solution of (E)-3-(8-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), KoCOs (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 NasSO.4, 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).

H 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-
yl]acrylic 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.
1H NMR (DMSO-ds) 8: 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 ST5633AA1
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 tert-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 HCI, water, dried over Na2SO,
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 o1l after purification on silica gel (EtOAc/hexane 5:95)
n 65% yield (210 mg).
IH NMR (DMSO-ds) &: 7.50-7.80 (m, 7H); 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%).

H NMR (DMSO-ds) &: 7.55-7.85 (m, 7H); 7.10 (d, J = 8.5 Hz, 1H); 6.59 (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,
5 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-(8-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

10  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, 0.755 mmol) in DCM (1.4 ml) was then added
dropwise. The biphasic solution was stirred overnight at RT. After standard

15 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-yl)acrylic acid tert-butyl ester was obtained (117 mg, 36%) after
purification on silica gel (EtOAc/hexane 12:88).

20 H NMR (acetone-ds) o: 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

25  montmorillonite KSF (15 mg) was refluxed in MeCN (1ml) for 2h. The reaction
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under reduced pressure. The title compound (10 mg, 28%) was obtained after
purification on silica gel (EtOAc/hexane 60:40).
1H NMR (acetone-de) 6: 7.55-7.85 (m, 7TH); 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
HCI, dried over NasSO. 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 Et20 to afford (E)-1-tert-
butoxycarbonylaminocyclopropanecarboxylic acid 3-adamantan-1-yl-4'-(2-tert-
butoxycarbonylvinyl)-biphenyl-4-yl ester (160 mg, 38%).
H NMR (DMSO-ds) &: 7.55-7.82 (m, 7TH); 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 growh,

NCl - H460 5 non-small cell lung carcinoma cells were used. Tunor cells were
grown i n WBkb10lGaR7cont ai ning 10% fetal bovi ne serum ( GeBC@®pr200906m67 cel | s
were seeded in 96-well tissue culture phates 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 1 th tio iC. ibits 50% of
cel | sur\?ﬁ/gﬂ[ﬁ (mgﬂ oo O REiodeas 58 Grar B h Ak v S o
the treat nent, | ates were washed by renotion of the surnatant and
addi ti on 1&D); IS@ ( Uk B dibe2 (b6 3@5) 1\ (sa@dbd Laigal S04 $1HE bpat es
were incubated for further 48 h at 37C. 200 gl PBS and 50 pl of cold 80%
TCA wer e la6iléd, 2he pl ates were 15 incubated on ice for at least 1 h. TCA
was renoved, the plates were washed 3 tinmes for imersion in

distilleds eapd: ng B0(30A dRAPA{tad el yRl - %Jrﬁét}%x_?_’bibhe-ﬁ@m -A0R cR1iof
0. 4% sul phor odami ne In 1% acetic acid were added he plates were
i ncubate erature for other 30 m n. Sul phorodam ne B was
rennvgd %tﬁ%Sp Z?%éﬁggre washed for imersion in 1% acetic acid for 3 20

A P AR SR L R T TPl (o B
SUTVIVAL O a5 g, 05 mmob were added to & solation 3 (B)-5-(3-adamantan-1-yl-4-
hydroxybiphenyl-4-yl)-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 NasSO4 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 H NMR (DMSO-de) &: 7.42-7.88 (m, 7H); 7.20 (d, J = 8.5 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%).
H NMR (DMSO-ds) 8: 7.44-7.78 (m, 7TH); 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



spectrofluorineter at 540 nm The anmount of cells killed was cal cul ated as
t he percentage decrease in sul phorodam ne B binding conpared with control
WD 2010/ OW @ 68i0RET12EP2009/ 067667 39 cul tures, the | atter pcmeEpkotongiebne use
of (2E)-3-[3'-(1-adamantyl)-4'- hydrox [1,1" - bi phenyl] -4-yl] -2-propenoic
acid (ST1926). The IC50 val ues were ca cuI ated with the "ALLFIT" program
RESULTS 5 The conpounds of the present |nvent|on were evaluated for their

antl BLng&(é’grat | vesz % (gnAal @?g%ggr]]ngg% lé(!l Q‘%’W@H’ | no I | s 1§ﬁTabI e

act|V|ty con‘garable or even better than the one of the structurally rel at ed
anal ogue asTh 976 7680Adover, t aki ng into consideration of the chem cal
stability data 10 reported in Table 1, the activity denonstrated does not
resul t f ldms kydrppupsi wasfobtdumedespending e ogheupscpdesedéscribadnm exgrgete at om
present in position 4'. TABLE 2: Antiproliferative effect (1C50) on non

SN g{i' Mggl?{lcglﬁ&g 2GANTEffectXAR! 88 AMattdORthCP BT Mt 88> ¢ kehiMs Bxanpl 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, 7H).
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 (250 mg,
0.64 mmol) in DMF (2.5 ml) and the mixture 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
NagS0O,4 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-ds) &: 7.75 (d, J = 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
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Methanesulfonyl chloride (91.8 mg, 0.802 mmol) and triethylamine (162 mg,

1.60 mmol) were added to a solution of (E)-3-(3'-adamantan-1-yl-4'-hydroxy-

biphenyl-4-yl)-acrylic acid (150 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,
5 washed with 1N HCIl and dried over Na2SO4 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.

1H NMR (DMSO-ds) 8: 7.83-7.69 (m, 4H), 7.65(dd, J= 7.96 Hz, J= 2.32 Hz, 1H),

7.61 (1H, s), 7.58 (d, J= 16.03 Hz, 1H), 7.54 (d, J= 7.96 Hz, 1H), 6.58 (d, J=
10 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

15 1incubation. The results are reported in Table 1.

TABLE 1
% Recovery after % Recovery after
Examples Examples
24 hat pH 7.4 24 hat pH 7.4
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
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0.100. 003 9 0.920.05 21
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Stable means that recovery > 98%; NT: not tested
It 1s 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%.



0.850.06 10 1.390.04 23 >5 11 >20 Control 0.13 12 5 *: conparison

exanple 15 Cytotoxicity on A2780 tunor cell line Prelimnary results

i ndi cat e wbabioderzpr esent conpounds are al so pot ent i nhipbirtere@9ntrcohe

proliferation of the human ovari an canger cell line A2780. The
BIOLOGICAL ACTIVITIES

10

15

20

Cvtotoxicity 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 1ncubated 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 uly) was added again and the plates were incubated for further 48 h at
37°C. 200 ul PBS and 50 ul of cold 80% TCA were added. The plates were
mcubated on ice for at least 1 h. TCA was removed, the plates were washed 3
times for immersion 1n distilled-water and dried on paper and at 40°C for 5
min. Then 200 ul of 0.4% sulphorodamine B in 1% acetic acid were added. The
plates were incubated at room temperature for other 30 min. Sulphorodamine
B was removed, the plates were washed for immersion i1n 1% acetic acid for 3
times, then they were dried on paper and at 40°C for 5 min. Then 200 ul 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
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conpounds is reported as percentages of

i nhi bition of cellular

proliferavoanonesired at 51LIM as reported in table 3. PaBIHR2®9/067667

Antiproliferative effect (1C50) on ovag%an cel
Inhibition at 5 iiMon A2780 cel

10

15

cancer
93% 2 93% 3*

Exampl es %

i ne 94% 4 94% 5

cultures, the latter 1involving the use of (2E)-3-[3'-(1-adamantyl)-4'-
hydroxy[1,1'-biphenyl]-4-yl]-2-propenoic acid (ST1926).

The ICs0 values were calculated with the “ALLFIT” program.

RESULTS

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
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

uM +SD uM uM +SD uM

1 0.514+0.003 13 5

2 0.17+0.007 14 3.5+0.2

3* 1.54+0.08 15 4.24+0.04

4 0.22+0.009 16 0.85+0.03

5 0.24+0.01 17 8.4+1.6

6 0.244+0.008 18 7.8+0.7

7 3.0+0.1 19 0.324+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

11 >20

15 = Control 0.13

*: comparison example

Cvtotoxicity 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
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antiproliferative effect of the compounds 1s 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

% Inhibition at 5 uM
Examples
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
10%/100 ul/mouse), in 0.1 ml medium Tc199 in the right flank of CD1 nude
mice. 3 days after tumour injection, ST5589 was delivered 1v at a dose of 10

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



55% 20 94% 5*: conparison exanple In vivo study on A431 epi dernoid
carcinoma The tunour was generated by subcutaneous injection of A431

t unour cewb0{f7x72106/ 100 gl /mouse), in 0.1 m nedi um Tet9Ereeotobmser i ght
flank of CDl nude mce. 3 days after typour 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. WO 2010/072727PCT/ EP2009/ 067667 41 To eval uate the

antituno activity of ST5589, tunpur., di wer e nmeasuyred biweekly with
a Ver ni elr'iroccflvia wteg get% MOYF (HE VIS m%ged Hoant d&%&l‘ft{%r% h\@e]f%r nul a
TV =d2 X D2 5 where d and D are the shortest and | ongest dianeters,
respect i ve¢dsurgfbrepkbawytivp Yeraier oglineisand dummd vumpeweag rgdeuletadine
i nhibition according to the fornula reported underneath: TVI % =100

according to the formula

TV =dz X 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 ]x 10 O} -

(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.



[ (mean TV of treated group (nean TV of control group; After two
weeks of treatnment, a 34%reduction in tunmour volunme was found (p 10 =

0. 036 verwoowaherbe treated group - Mann- Wit ney test) pdemrRonogecme7
substantial activity of this derivativg, WO 2010/072727PCT/ EP2009/ 067667
42 CLAIMS 1. A conpound haying the general formula | CO2H Fornula I
S5wherein R4 is H O0(CO)OR4, NRAR5, CN, al kyl, cycl oal kyl or

het er ocycl oal kyl ; wherein al kyl, cycg(ig | and heterocycl oal kyl are
optionally substituted once or nore A—cl- C6 al kyl, (CH2).COR3, 0(CO0)OR4,
OH or NRAR5; nis 0 or_1; 10R3is OH, _amno, (G -C3)-al kyl-am no or

benzyl oxyl: RA eprapmmd hasinghe ganedpt famene lare H, al kyl; or

g O x-COH
»

R-R*A-0

Formula |

5 wherein

R 1s H, O(CO)OR4, NR4R5 CN, alkyl, cycloalkyl or heterocycloalkyl,
wherein alkyl, cycloalkyl and heterocycloalkyl are optionally substituted
once or more with C;-Cs alkyl, (CH2),COR3, O(CO)OR4, OH or NR*R5;
nis O or 1;

10 R31s OH, amino, (Ci-Cs)-alkyl-amino or benzyloxy;
R4and R5, the same or different are H, alkyl; or
R* and R® taken together with the nitrogen atom to which they are
attached form a heterocycloalkyl group; or
NR*R5 form a nitro group;

15 RZ 1is alkylene, hydroxyalkylene, aminocarbonylalkylene, (C2-Cis)-
alkenylene, (Cs-Ce)-cycloalkylene, heterocycloalkylene, -O-(OCH2CHg)m-,
branched or linear polyaminoalkylene, phenyloxy optionally substituted
with NOg; or 1s absent;

m 1s an integer comprised between 1 and 4;

20 A 1s CHg-, -CO-, -CH2-(CO)-, -NH(CO)- or -[CO-(CHR®)-NH]-;

R6 1s the side chain of a natural amino acid radical;

wis 1;



R4 and R5 taken together with the nitrogen atomto which they are attached
forma heterocycl oal kyl group; or NRARS forma nitro group; 15R2 is

al kyl ene,wbydroowyairkyl ene, am nocar bonyl al kyl ene, ( C2- Ce8xmEPadkdsbENE,
(C3- C6)- cycloal kyl ene, heterocycloal kylene, - 0 - (0 CH2CH2) m, branched
or |inear polyam noal kyl ene, phenyl oxy oOptionally substituted with NO2; or
is absent; mis an integer conprised between 1 and 4; 20A is CH2-, -CO,

-CH2-(Q0) -, -NH - or -[CO-(CH R6 is.the s chain o

nat ar sl arm PG aexat Mef aeone R Sinrb iy SEsrpeR AT DsT 8 a3
their tautoners, their geonetrical isomers, their optically active_ forns
such as enansher@ssnaditisnence dhasterepmaenstand theisavgemate forgns.azs welll ass
their pharnaceutically acceptable salts, hydrate or solvate thereof; with
t he proviso that pRarRcAutioaBy modzep*tabtee&dm, hidkyte ar sdbktd theeofy 2. A
compound according to claim1, wherein independently, A represents - CH2-,

-CO-, - [ CO- (G th&Nptyviso Siat RHREA doedhot fWe@é@@ﬁ%bk)ﬂkyl@@' oal kyl or

het erocycl oal kyl and R2 represents aIkerne or -0- CH2) m O- . A

compoynd ;accqr 0a Gl Bide WOGLALD 1 &R teﬁde 1O00R reée%é A
|ng ﬁ%’%la hg %Tﬁﬁ

conpolund “accor 0 any ron1 gro P con5|st|ng

gfcag gz)xi 3|m %‘3an§ gzlyﬁl% &tﬁ%?ﬁﬁ@d?‘g‘%%ﬁggg y% 4§e_p( §Se%t§a?r3?ﬁlan 1-

y1l-4'-{2- [2-(2-carboxynethoxy-ethoxy) - et hoxy] - acet oxy} blphenyl 4-y1) -
acrylic aci deydoakkyplashieperocy¢loalyy ping lﬁ%r@rssmrﬁéhyénepryl 4' - ((E)-2- 15
car boxy-vi nyl) - bi phenyl -4-y1 ester hydrochl oride; 4-(4-nethyl-piperazin-1-
yl) - butyri c -do+-@ GHaOHpHt@A- 1-y1-4' - ((E) - 2- car boxy-vi nyl) - bi phenyl - 4-y1
ester dihydrochl oride;

(E) - 3-[ 3'5, adaggy uﬁdyadecérdlhg WRIAA 2 RGeLDY GRpRarRY CtYLOhDRAENY 1- 4- V1]

-acryllc acid; (E)-3- -adanmant an- 1-y1-

(%Om)r4pholA r(!om;% %lt g&or é) %%Dxl Ong) cPalglhequL) s?élé{(;t]eaaﬁoﬁ Itﬁeagroup

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-
yD)-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.



20hydrochl ori de; cycl opropanecar boxylic acid 3-adamantan-1-yl-4'4(E)- 2-

car boxy-vi nyl) - bi phenyl-4-ylester; (E)-3-(3 -adamantan-1-y1-4'-

pr opoxycavbanywoxypemet hoxy- bi phenyl-4-y1)-acrylicaci d; 1- 20TmEP2009/067667

cycl opropanecar boxylic aci d 3-adamantap,1-yl-4' 4(E) - 2- carboxy-vinyl)-

bi phenyl -4-y1 ester and (E)-3-(3'-adamant an-1-yl-4'-cyanonet hoxy-

25bi phenyl - 4- yl) acrylic acid WO 2010/ 072727PCT/ EP2009/ 067667 44 A
pharnace tic S ing a conpound of fornul as, claimed in
Pl i ds st phBTRRGHuFD Rt B cdebP B haP ottt ehrtyec dtap! e
exci pi ent and/ or dlluent A nethod of treatnment of a patient affected by
arthritic cofidmedna claumolups achue asgeadienicand et legstatns pharmeragpealhy
psoriasis, chronic inflamuatory di seases or atherosclerosis conprising the
adm ni st rat i ancepftablecexvpment aadeerdiueptt o clains 1 to 4. Use of a conpound
according to any of claims 1-4 as a nedicanent. Use of a conpound according

to any ofg. cl ai FRetholdo oft treathE8t RFeRapatibRn fecBed sl CARRALICl @SnditRaki Ng a
pat hol ogi cal state for which antiangi ogenic or cytotoxic activity woul d

result at i t h he n o] 8,
wher EIBI’I sai %%%Hggoglﬁgg gtjtétt (ee?llgcs&f e%lc%g)tglelgt ggtlﬁﬁ%ﬁﬁﬁr' 9 éﬂggséltghd&{@gn%s

t unours, meta atic cancer, diabetic r t|n at h sor.iasis, chronic

i nflammat ory' JWHAHOTY AIseages %éﬂe‘"’rr%‘f §TOY R £O1Y E]éf Hee pEMINSAO YRR ei n
the tunour is selected fron1th roup consisting of: sarcomm, carcinona,
bone tunour, arfeuradba¢tonéLng ams yrpHoi d | eukaeni a, nyel oi d | eukaeni a,
nonocytic | eukaem a, negakaryocytic | eukaem a or Hodgkin's di sease; wherein
sarcoma gnd Cheafroranpsend hosediig tomhhef gliadmg 16 drsi Sidedicaohentir east

cancer; lung 20 cancer, including non-small cell lung cancer (NSCLC) and
smal | - Ce'é | yng (ﬁ’%@(ﬁﬁp&é@-@}%r@%% E@bﬂ&r‘%ﬁ’tcﬂaﬂ%s £3HCCor th@ﬁJrBHéﬁ&mn of
esophageal , gastrlc shal arge’ b rectal and colon cancer;

gl i ong. i ncl ydyng gl nte'fsrstcreq%mgog%maogws{am%8 Y58l a§ARSELogenic or

endonetrial Ca

cytotoxic activity would result at improving the health of the patient.

9. Use according to claim 8, wherein said pathological state is represented
by arthritic conditions, tumours, metastatic cancer, diabetic retinopathy,
psoriasis, chronic inflammatory diseases or atherosclerosis.

15 10. Use according to claim 9 wherein the tumour 1s selected from the group
consisting of: sarcoma, carcinoma, bone tumour, neuroendocrine tumour,
lymphoid leukaemia, myeloid leukaemia, monocytic leukaemia,
megakaryocytic leukaemia or Hodgkin’s disease; wherein sarcoma and
carcinoma are chosen from the group consisting of: breast cancer; lung

20 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; ovarian cancer, cervical cancer, endometrial cancer,
mesothelioma; renal cancer; prostate cancer and skin cancers; or the

25 tumour relates to a paediatric cancer selected from the group consisting



nmesot hel i oma; renal cancer; prostate cancer and skin cancers; or the
25tunour relates to a paediatric cancer selected fromthe group consisting
WO 2010/ O¥®BRi0RET72EP2009/ 067667 45 of : acut e | ynphobl astrice/Ereak@aetssa, acute
nyel oid | eukaem a, adrenocortical carcipoma, astrocytomas, bladder cancer,
brain stemglioma, central nervous system atypical teratoid/rhabdoid
cancer, brain cancer, central nervous system enbryonal cancers, brain

TN el 1 LN LMt el S o ol

of internediate differ ent| ation, supratentorial primtive neuroectodernal
cancers and adh%rwwtg@aimar@péw aatesytonson bl dderc ganees, beainci siemd
cancer, cervical cancer, chordoma, colorectal cancer, 10 oesophageal
cancer, extr gliomaqi adentget mecedls spstear atyasal terataddé]rabdgid oamgcer, brain
hepat ocel | ul ar (liver) cancer, Hodgkin |ynphoma, kidney cancer, | aryngeal

cancer, |eukagmia, aentral ! h@ﬁsﬂﬁﬁ' a@s‘t@ﬁlﬁy&hﬁt%daﬁu%ﬁﬁﬁb& fbwﬁ{ ERNER!
non- Hodgkl n | ynphoma, nedul | obl ast oma, nesot helioma, multipl e endocri ne

neopl asi a sypd, ‘85‘&0&5&%@%{33%%2%?6% ' eéfl{n%l' do%l&@ﬂ&fzﬁ g%‘orﬁﬁ”cer

pancreatic cancers, ‘papr’llona ancer, cona
salivary gl anﬁ , Skin c noma and hym C carcinonmg,
t hyroid cancé ﬂéﬁ @a@eﬁgﬁlog%%m uL]é’épgﬁ?@ﬁPHiamgpirbeaél HAFRGXABY ei n
the tunour is a nmetastatic tunour. 12 A process for synthesizing
conpounds of caearal aof vintaraeriatd s differentiatrgeHsppmtentarial - primitive

-[C(CHRG) -NH w, wherein lil, R2, R6 and w are as defined in claim1,
conprising t Ineuf@dclt@&dmgalst:mrs ae)nd gaatoblgstoncanpoedsd afndeoy mMbkenclial CO2R
Formula VI WD 2010/ 072727PCT/ EP2009/ 067667

cancers, carcinoid cancer, cervical cancer, chordoma, colorectal cancer,

10 oesophageal cancer, extra cranial germ cell cancer, gastric cancer, glioma,
hepatocellular (liver) cancer, Hodgkin lymphoma, kidney cancer,
laryngeal cancer, leukaemia, acute lymphoblastic/myeloid leukaemia,
liver cancer, non-Hodgkin lymphoma, medulloblastoma, mesothelioma,
multiple endocrine neoplasia syndrome, nasopharyngeal cancer, oral

15 cancer, ovarian cancer, pancreatic cancer, papillomatosis, renal cell
cancer, rhabdomyosarcoma, salivary gland cancer, sarcoma, skin cancer,
thymoma and thymic carcinoma, thyroid cancer and vaginal cancer.

11. Use according to claim 10 wherein the tumour is a metastatic tumour.
12. A process for synthesizing compounds of formula I wherein A 1s —CO—, —

20 CH2-(CO)— or —[CO(CHR®)-NH]w—, wherein R!, R2, R¢ and w are as

defined in claim 1, comprising the following steps:

a) reacting a compound of formula VI

HO

Formula VI



46 wherein Ris Hor t-Bu, wth a conmpound of formula R7-(C0)-0H, wherein
R7-(CQ0)- has the neaning of R-R2-A as defined in claiml1, in the presence
of a coupvongieageny and of a base, such base being a 5t ectrieeegoomsicar; in an
aprotic solvent, at a tenperature ranglgg fromOCto RT; and b) in case R
is t-Bu, cIeavage of the tert-butyl ester by neans of TFA. 13. A process
for synthesizing conpounds of formula | wherein il is heterocycloalkyl, A
is -CO and a I onprising the follow ng 10steps: a) reactinga
conpound of g%} th0¥}§§r& Yned in claim12, with a hal o al kanoyl
chloride reagent in the presence of a base mhlch base being a tertiary
amine, in anWapht srcompandeefiforamula Ridfsora @Hire ranging fromoC to RT: and
15b) substituting the unreacted halo noiety of the internediate derivative
obt ai ned i n sthapem) RM(CD)ahauitheophining ohBE-&2ak yiel defiinkeydl inchasen, f rom t he
group consi sting of pyrrolidine, piperidine, piperazine, norpholine,

t et rahydr opyi@rthe gpes@hcé BHFCRAT@UBling hgdw atlieavagdpaff, i batd Heuhyla ester
by neans of TFA. 2 process for synthesizing corrpounds of forrrul a l

dori ned 1 of Ty ARG gt AR Q@a%%*p%?é*% R 1,

conpri si ng theith W ng steps: reacting a conpound of formula
VI as define m 12, with para25nit rophenyl chl oroformate, in an

aprotic solvent in the presence of a base, WD 2010/072727PCT/ EP2009/ 067667
b) in case R 1s ¢-Bu, cleavage of the tert- butyl ester by means of TFA.

13. A process for synthesizing compounds of formula I wherein R! is

heterocycloalkyl, A 1s —CO- and R? 1s alkylene, comprising the following

10 steps:
a) reacting a compound of formula VI as defined in claim 12, with a halo
alkanoyl chloride reagent in the presence of a base, which base being a
tertiary amine, in an aprotic solvent, at a temperature ranging from 0°C
to RT; and

15 b) substituting the unreacted halo moiety of the intermediate derivative
obtained in step a) with a nucleophilic heterocycloalkyl chosen from the
group consisting of pyrrolidine, piperidine, piperazine, morpholine,
tetrahydropyran; and
¢) in case R 1s ¢-Bu, cleavage of the tert-butyl ester by means of TFA.

20 14. A process for synthesizing compounds of formula I wherein R! 1is
heterocycloalkyl which can be optionally substituted as defined in claim 1,
A 1s -NH(CO)— and R! and R? are as defined in claim 1, comprising the
following steps:
a) reacting a compound of formula VI as defined in claim 12, with para-

25 nitrophenylchloroformate, in an aprotic solvent in the presence of a base,



47 whi ch base being a tertiary amne, at a tenperature ranging fromOC to

RT; and b) reacting the above obtained internediate with an am no
deri vat i weowhiozir2rRy contain further functionalized growp$EPRIVS/0bBET €r
being Soptionally protected; and <c) ip,case the above obtai ned

internediate contains further protected functionalized groups, reacting it
appropriately to renove the protecti ng group. 15. A process for preparl ng a

phar moeut g SRMOPILLED ASEEA) 102, KL A A0 SOTRLEL A9 I 0.5

accept abl e caHE;%h_and/or a pharmaceutically acceptabl e exci pi ent.
b) reacting the above obtained intermediate with an amino derivative
which may contain further functionalized groups, the latter being

5 optionally protected; and
c) in case the above obtained intermediate contains further protected
functionalized groups, reacting it appropriately to remove the protecting
group.

15. A process for preparing a pharmaceutical composition according to claim 5
10 comprising mixing at least one compound according to claims 1-4 with a

pharmaceutically acceptable carrier and/or a pharmaceutically acceptable

excipient.



