te3et (CU6# 62(T(t .1 ., WO, ~~= N- PHENYLAM DE AND N- PYRI DYLAM DE

DERI VATI VES, METHOD OF PREPARI NG THEM AND PHARMACEUTI CAL COVPCSI TONS

CONTAI NI NG THEM The present invention relates to new N-phenylam de and /,

N- pyri dyl ami de derivatives, to the net hﬂmmm‘mmmmml ng these conpounds. %o

t he phar macewd ssrdsasconposi ti ons cont ai ni t o t hicr/gpsfosisi ©

nmedi canents especially in the treatnent of hygerlipi daem a and

at herosclerosis. It is known that |ipid deposits, especially chol esterol

deposits in blood vessels are responsib rmati on of atheroma

pl aques which are the 10 cause of a var l@“mmﬂlm““mmmrovascul ar di seases;

nmore precisely, atheroma is a formof athergsclerosis characterized by an

excessi ve accunul ation of lipids) in parti cUi®® of chol esterol esters, in

the wall of the vessels; it has recently been found that an enzyne, 15 aryl

Coenzynme A . Chol esteryl Acyl transferase (ACAT) is responsible for the

esterifi cat-PRENYDAMIDE ANIES PRRIDYL, AMIDEDERIVATIVESSUBHOD OF PES AKICS HEMORID\WRRHMACRE:

i ncr ease i ACALTOMEQHTONS CONEMININGTHEMenzyme and t he accumnul ation of chol est erol

esters in the vascular wall; it is also 20 known that dietary chol esterol

is absorbed. in free formand is then esterified by intestinal ACAT for

rel ease into the bl oodstreamin the formof VLDL (very |low density |ipids)

and/ or of chyl om crons. t WD 991 33%$25 PCT1EP98108101 -2 \While severs!

ACAT i nhibitors have been identified (see for exanple: EP 295 637, EP 415

413 or EP 497 201 ) Thiee nkesensSpriaNentionevel N tahinewt N-phémwi-ng i nproved

t herapeuti c groperdiew-gReukdibfigondduiat i vilst eRBt snhanerhessd smde to

devel op ACATI nhi biting products cacgl?% e of (Ereé nt i 2)% intestipal, absorption

of dietary aRtCHHIELhotaeTI%r of BRI ‘act Fag gﬁi nSE2FRB<GEBLHY i on of

chol esterol estporsitiipnshe cpathining hethassseadnsl Thi s thedrchuser HCAT

i nhi bi tors hasaredmghdde 1ekboventiors topdevehap a newdwbd ¥ ofs

N- phenyl am dﬁ anle-.p ri dyl am.de gerl vatives and to find that these

products manPYRETLIPIRASHA FRECBF ?rﬁ%ﬁri"ﬁﬁisbi ting activity associ ated

with an intense anti¥ypds| iraaenitbasf fldaidbndenesbus, amispecisplei es. These

pr Ofe[t i es OEhlblmés‘?@f'@pﬁa%o@itfé hﬁrt1 15]}bﬁaem=_:ssawa&egt afé&iawl arly

useful especiall y.for reat ppn erli em.a and_o

at her oscl er o&PE. "3 2%53%& %1&@2&3"%?’%&5@%@6&@ PTShEPRonpounds

of the iAfencievaeha®fe, andiarigtaci okl gardhevaseyhara: diseases; more
precisely, atheroma 1is a form of atherosclerosis

characterized by an excessive accumulation of: lipids,

in particular of cholesterol esters, in the wall of the
vessels; it has recently been found that an enzyme,

15 acyl Coenzyme A : Cholesteryl Acyl transferase (ACAT)
is responsible for the esterification of cholesterol,
and a correlation was found between the increase in the
activity of this enzyme and the accumulation of
cholesterol esters in the vascular wall; it 1is also

20 known that dietary cholesterol is absorbed'in free form
and is then esterified by intestinal ACAT for release
into the Dbloodstream in the form of VLDL (very low
density lipids) and/or of chylomicrons.



A

R4 (1) ~CO-NH A~ in which Xis 0, Sor CHZ; 5 R~ and Rz, which may be
identical or different, are hydrogen, (Cl-Cs) al kyl or (C3-Cg) cycloal kyl,
or alternatively RL and RZ, together with the carbon atom bearing them
form (C3-CB) cycl oal kwgeslssgss a (Cs-Clz) aryl optionally substi tutp%c}mgbgn{g o1
10 one or nore Y radicals, which may be identical or different; or a 5- b
7-menbered heteroaryl conprising 1 to 3 endocyc?2i e heteroatons chosen from
0, S and N which is optionally substituted with one or nore Y radicals,

whi ch may be identical or different; 15 Y is hal ogen, a (Cl-GCs)al kyl

optional |y substitutedwaie Ehv@f&ﬁAarAm&tdaﬂkaoas&aadeﬂnﬁ%&%%x&%ﬁé EP 295 637
optionally substituted with one or nore hal ggens ’

optional |y substitut edER#tHh4iGris EBr49730 1 thede @mnt@mw@?% }dhdmorsd),avmg

ClC3acIo , hydro Q, al kyl am no,
( (Cl) nglal )& amyno Xﬂﬂr? o?tﬁ/ EIr? @ic}ﬁ%ﬁms s}%qu%ﬁﬁ?é) ?o P n) d
(ClCa) al kyl sul f onyl am no, (CZ-(C5)al koxycarbonyl, carboxyl )

(CZ-Cs) al kyl car bg car banoyt cergt%s Cﬁﬁekyb@anbamﬁé to develop ACAT-
bam

di - (CZ-C5) al kyl ¢ f; gpg

be identical or di fferé’r}l‘tl%lgéé:&aq%)oghg%argagggg%t eor?)"ﬁag28 %%1 ggogen
atom Ar is one of thaHESTPEWPAg Y oddetary 8 and cbite T@lqiersé;eroA ,and g of
Pal ogen, | (CL-C3) al Koxy, { Chacoiar iyl LR o (e 1 houasteraf S, in.
al ogen, al koxy, t hi L al kyl ;

_ 4 PCTIEP98108101 T 1€ & aal%?gzr’g & gt (CL- c:6) alkyl; T~ and T4) which
may be identical or different 7‘h3a$e5@@ICt§6)f°éfl IAGAT (Ephdpitaskokys (ed- Gdle

al l(<ylcl‘6hlC g)z §ng IZ o %'O‘fqrha:é?vt:oﬁ'g t@GHQ{rKPé@’Caarﬁégﬁz’\%]mnﬂgl'o@)@bméhyﬁmﬁﬂ@%gﬁd
: i i
Ris (C2-C3)al kzl R6 %)rgﬁ’ ﬁ‘?y&?‘é g_‘zha%ﬁﬂﬁ&gﬁin %rf%mp%’r aFIlngr n&gﬁel

and R~ together are a pombkct$0 Hanbfestt her Potient t hesduiar erﬂCAg}houblbf}t-R&}
in which RO is a hydr &PhAlchy s %téhéé dde; hepia
-CHRl a- CHR11- in which gqgggh%%ﬁé%%et hert gflm a bond such 1’g}tp\hég't g Qéﬂ{p

-CH=CH or alternati vet5F9R% “Bn¥2RIQUS afiegL nﬁ?e%’é"’sl «dentical or di ffer ent
are as defined above for R9; These properties of the compounds of the

invention make them particularly useful especially for

15
the treatment of hyperlipidaemia and of athero-
sclerosis.

20

25

30



of (iii) the divalent group - CHRL2- CHR13-CHz- in which R12 and R13 toget her
forma bond such that Zis -CH=CH CH2-, or alternatively R12 and R13, which
may be 20 identical or different) are as defined above for R9, as well as
their addition salts with a pharnaceutically acceptable acid or base. The
addi tion sal twosbaiseese conpounds w th pharmaceutically accrpfpihgsiaei ds or
bases also form 25 part of the inventian., Exanpl es of these salts are the
salts formed from hydrochloric acid, p-tdluenesul fonic acid, fumaric acid,
citric acid) succinic abed, cempounds Cc ofCi ttheoxahvenaiard, Haxdr,obmeotriec aci d,
phosphoric aciq, tsréquesg{,go%ﬁ“@q d, tartaric acid 30 and nandelic acid.
In sone cases, li'ne conpounds of the invention have one or nore chiral
centres. It should be under st oog thatx eftRy st ereoi soner forns part of the
invention. 35 (CLl-C6)A kyl is & gar branched, saturated hydrocarbon
radical of 1 to 6 carbon at’™Tg " ? Ikaxy grouml)consequently is the
al kyl -0- group and the (Cl-Co6) 2% NG g e al kyl -S- group where
al kyl is as defined above. éD 9% 2 1_~ éCMgl 101 - 5 Moreover,
(C3-C8) cycl oal kyl is understood to g a saturat ed nono- or bicyclic

hydr ocar bon radi cal conpr 'w%'lﬁ é“og to 8 bon atons. Exanples are

cycl opropyl, cyclohexyl,” Cy¢ open ‘and c he tyl. 5 The term

(06-Cl z)aryl5is, noreovweradg Rondih 1(5%1’1 ﬁ@h’yéﬁcl%d@na%%t?’é @i bigremving 6 to
12 carbon atomaréuchymg&mnyl(,clmmnwu Obrant(bf-)da)ci}'&llkSalkyl or

ﬁg?e%a/ggl E:(r)“ 2r| sI'ng %g = Z% :g‘lf)c ?l{’é%&?eroﬁfons o%en %EBEOIS

and N, there nm eﬁé“h%rﬁhﬁ?heé@ﬂr é‘?ﬂ! Cehf Ylipyrrol e, oxazol e,
t hi azol e, imidazole, pywazel e, (csmaaz@tpl ¢§tﬂitdiiaa19| Subpyit@te®, with

pyri dazi ne, prr' zrunedlo i Oggepr aﬁé&?cam ‘acy 1@?}' %%?a %O t?[ gF| Oc;f' ne,

brom ne, orine an I ne I's I car ony[ radical.
Thus, (Cl C~) acfiffierents 918 Ay a\'—ky?c‘&?‘b‘?ﬁﬁﬂdarﬁ%raﬁﬂyl- eempRisingty| oxy |
S E) Gl-C3 )fal kyl ctafbsényﬁwchao mw@atbﬂsecﬁewouaﬂ&p bhee aie 6 i< of
subgroups o re co o] L.Sts.o unds o
for?ml apl in \R/m&’ i€ ha 825%1(%%&? Ti‘ﬂ?&{ %’:%85?%%? ox§r OE“OQ-Q”’PP
trifluoromethyl raQECAlsec‘ﬁ)\?RF ST Bﬂpl‘é%‘i*r‘iﬂf‘i%leé’rt RéfESFRRfunds of fornula z
in which: Risand Rx, which jmy helsgentical oxcdickfsenent , apelbudlpgen or

Lot velY, B Bised PR CEnll b e FC§%‘??§ R R

or nore Y radi caﬂﬁloﬂ/ﬁﬂ-éh rFa"FS dtiEedt f”éé'r AN PFeF‘@ﬁF hﬁﬁ%%'og%n R4
and RS are each @,;bhyggra1gen thtonppShonil lys sabetbtutdie Wiah onwengrgmones A) B

or C : halogens, (C;~C7)acylamino, (C;-Ci)acyloxy, hydroxyl,
20 nitro, c¢yano, amino, {Ci1-Cs)alkylamino, di-{(C;-Cs)-

alkylamino, pyrrolidono, piperidino, morpholino, (Ci-
Cs)alkylsulfonylamino, (C;-Cs)alkoxycarbonyl, carboxyl,
(C,-C¢)alkylcarbonyl, carbamoyl, (C;-Cs)alkylcarbamoyl,
di- (C2-Cs)alkylcarbamoyl or (Ci-Cs)alkylsulfonyl;
25 Ry and Rs;, which may be identical or different,
are a Y radical or alternatively a hydrogen atom;
Ar is one of the following groups A, B or C:

T‘ Ta T T3 T

Ty and T;, which may be identical or different,
30 are halogen, (Ci-Cglalkoxy, (Ci-Ce)alkylthio or (Ci-
Celalkyl:;



WD 99!'33875 PCTI EP98108101 - 6 T~ A~ ,B T~ 5 10 15 20 25 30 35 T3 T Ta T
or CT4 Ta T1 and T2, which nmay be identical or different, are
(Cl-Co6)alkyl; T is a hydrogen atomor (Cl-C6)al kyl; T3 and T4, which may be
identical or different, are (Cl-Cs) al kyl; (Cl1-C6) al koxy or (d -C6)

al kyl thi a; Rowanel:;fys are each a hydrogen atom or alternati VehyeiRsofigd R-
together are a bond; Zis either (i) thetd valent group -CHR9- in which RO
is a hydrogen atomor (Cl-C6)alkyl; or (ii) the divalent group

-CHRI 0- CHR11- in whi cf REo2aR¥dragen Gfmer ferfsdaberd: such that Z is
-CH=CH, or alternatiwgl gn& 8, avhikh- rayve beadldeathyal ogendaf petertk ,t hird

subgr oup consi t oungs _pf a il ' 4 S _
- CHR~, Z- CHRlS-%:#—iéz-,thl qé‘%& 13 g’zli E&’ %12{ ¥i ned gﬁ’é%ie&én‘olﬁg t K5 conpounds
of the first) SedéBRELEMP1 hi rd (Stifgr BPSX¥eATRY tabove, (§thEsEa}i¥lwhi ch R1

and RZ are %1 hydrioges at (Tp-ai0 argleapbohyrubar YCRyIgleRrr ad. whifcpurd h
subgr oup consi §£Sl.°f2h,t @eogoquﬂgdﬁ Joli {)Cor_@;,laal]{yli n which Xis Oor S and Rx

and R2) together wth the carbon atom éarfng hém forma
(C3-CB) cycl oal kyl . A fBsf t Rn€ubrouftst F3&her fed RHAGSAds &¥pr i%es t he
conpounds of faltetmwadivelywhich Xis Oor S and Zis -CH=CH or

alternatively -CH=CH GHz s,kNg Fher Lyl Sy . rable that Ar is

2, 4di net hyl t hi o- 6- net hjl _?g{ipﬁﬁ%%’e; aneﬁloaf(y-oiﬁexyl t hi 03- pyridyl and
2, 6-di i sopt®pyl phenyl .Z ASsi®heEubgr oup consists of the conpounds of
formula I in which X i&l)CHhe divalent group -CHRg- in which Ry is a

hydrogen atom or (C;-Cg)alkyl;

or (ii) the divalent group -~CHR;;-CHR;;- in
which R;p and R;; together form a bond such that 2 is

15 -CH=CH- or alternatively R;; and R;;, which may be
identical or different, are as defined above for Ry;

or (iii) the divalent group -CHR;;~CHR;3;-CH,- in
which R;; and R;; together form a bond such that Z is
~-CH=CH-CH;-, or alternatively R, and R;;, which may be

20 identical or different, are as defined above for Rs,
as well as their addition salts with a pharmaceutically
acceptable acid or base.

The addition salts of these compounds with
pharmaceutically acceptable acids or bases also form

25 part of the invention. Examples of these salts are the
salts formed from hydrochloric acid, p-toluenesulfonic
acid, fumaric acid, citric acid, succinic acid,
salicylic acid, oxalic acidqd, hydrobromic acid,
phosphoric acid, methanesulfonic acid, tartaric acid

30 and mandelic acid.

In some cases, the compounds of the invention
have one or more chiral centres. It should be under-
stood that each stereoisomer forms part of the
invention.

35 {C;~Cg)Alkyl is a linear or branched, saturated
hydrocarbon radical of 1 to 6 carbon atoms. The (C;-
C¢alkoxy group consequently is the alkyl-O- group and
the (C;-Cg)alkylthio group is the alkyl-S- group where
alkyl is as defined above.



Among' t hese conpounds, those for which Ar is a group B or C are nore

particularly preferred. Here again, the neanings 2,4

- di net hyl t hi 0- 6- net hyl - 3- pyri dyl i, WD 99| 33825 PCTI EP98108101 and
2- met hoxy-4- hexyl thi o-3-pyridyl for Ar are particularly advant ageous.

Accordi ng t owaspsstserred enbodi nent of the invention, R3 i ly
phenyl which is optionally 5 substituted, pyridyl or thi en@?ﬂﬁvﬁ%@]’g‘bs
optionally substituted, such as for exanple 2-pyridyl or 2-thienyl which is

opt i gnal |y substitut eficzleckiae, 5- p@?@%@?clmﬁcﬂom@un@%dg%so%ﬂ@di m@\%i onh
may be prepare o] i |d o arnulia | ~ 10 =~ Ny I C
Rl, R2 , R3, %ﬁgﬁ/ %s'ggé'ﬁg%eacg~&§{n°d Pl A 4 ithfg °FRTEPR ﬁ?%,c%ith an
aromati ¢ ani neCePPFHFIAA afFPM: Ar tRH28 (193xoons pROMAI cEXAmDlesasaxtef i ned
above. This nmetheloprspyigl lcyas ohBry D) edy@ilop@negli and Scydldiptylgt hod which
are descri bged bel ow, j ect_~of i:nvent i he coupling of the
aci d of forﬁul all w t_rﬁ;’t ﬁ%% _g%i né”gyg’?or.l%dl 3“‘4%%"5% e rgclg}lr?pl ?/orcar ried
out by reacti ngOLHEYEHR O AXFGCMITRUP| ha¥irs AntaciPvarsloderto®ti ve of
the acid of foe@vha | Assucphésybn aciabhtihQri der anagthey10r arhhxed
anhydri de. Mxega.precj .per.sons . skl dn the_a 25 that they can
envi sage t he agFEa1?%%3%%ﬂ¥%bl%ogﬁgwb%b égtﬁﬁgéeg a%%%kggﬁgvatives:

Po- CO- SH, Po-CO SR, PRALTE Se- Mo Ponexpey qdoeterocpslepgpmasi simy-CO- C (hal
) 3 or Po- €0 Ntoi I8 WahddeyRil icS hetd¥0a29h33&HoskRe _fiom 0, S and N,

there may be mentioned furan, thiophene, pyrrole,

oxazole, thiazole, imidazole, ©pyrazole, isoxazole,
isothiazole, pyridine, pyridazine, pyrimidine and
pyrazine.

15 The halogen atoms are c¢hlorine, bromine,

fluorine and iodine.
The term acyl is the alkylcarbonyl radical.
Thus, (C;~Cr)acylamino is (C;-Ct)alkylcarbonylamino and
(C;-Ci)acyloxy is (C1-Cs)alkylcarbonyloxy.
20 Among these compounds, there are 6 subgroups of
preferred compounds.
A first subgroup consists of compounds of
formula I in which Y is halogen, (Ci1-Cg)alkyl, (C;-
Cs)alkoxy or trifluoromethyl.
25 A second subgroup comprises the compounds of
formula I in which:
R; and R;, which may be identical or different,
are hydrogen or alternatively R; and R;, together with
the carbon atom bearing them, form (C;-Cs)cycloalkyl;

30 Ry is a (C¢-Ci2)aryl optionally substituted with
one or more Y radicals, which may be identical or
different;

Y is halogen;
Ry and Rs are each a hydrogen atom;
35 Ar is one of the following groups A, B or C:



PCTI EP98108101 hal is a hal ogen atom and R is (Cl-C6)al kyl. The nethods of
activating organic acids axe 5 known in the art. Mreover) the coupling of
the acid of formula Il with the amne IIl may be carried out using any of
the techni ques used in |iquid-phase peptide synthesis. These techni ques
are, fox exanmaeyssescribed in ZO "Methods of Peptide Synthegs{gpeshsiofV €l and
and H Deternmann, Angew. Chem Interm Eg¢ -Engl., 2, 358) (2963?. %y way of
exanple) the chlorides of the acid of formula Il nay be _obtained by the
action of SOC z, 15 oxalyyl chloride, PClBzor $C15. It i ¥3ql s¥ possible to
prepare an acid chloride B Qe action of tygenyl phosphigrgw n carbon
tetrachl oride, on the aciy/ \\or la | or twe ?r p ion §f an acid
brom de, the 20 corfespond hr ot nated r s % s¥ch as yl brom de,
PBr3 or PBrs, may be used /7™®"an exanpl e_q [
anhydri de, there may be Tfentioned the ac¥éon of
bi s(2- oxo- 3-oxazol i di nyl ) phgsphinic acid on the acid of 25 fornmula Il. This
reaction i s preferably BarPfedzouthish MY Heeddifddisprlackadbiferent t he
majority of actavat(CgCzeakylons. This base may be either pyridine,
et hyl enedi am ne or 4-digethyl am i o o] HAS. ing to a preferred
enbodi nent of 30 the iﬁ€§ﬁ¥¥5%?h?ﬁg¥%6%%%ﬁﬁﬁé?g? ?%Eﬁﬁ%g'l are prepared: -
using the foPlowing stels 3 TandWitigh :may ypeydantdcss pyr ALEEeTent s
treated with oxakgl (CHH®alleyl n (heCcpraskengeonf (- AYkfiHiwy de; and then
WD 991 33825 PCTI EP981083101 - ii)..an ] e f I11_Js reacted
with the conpound obt a?%sed alnﬁigst%' éal ; gérHc& tce)grnaﬁ(\g/%%@eq uastjiozng t he
f ol | owi ng stepsa@FfraﬁﬂlY?¥$:R65aT$)'aﬁ°§€FHe6faFQHQNHQ§dFI is treated with
bi s(2- oxo- 3-oxazol i di nyt)dhaosiphei c acid in the presence of a base; and
then (ii) aRpam ne of f I i e Wi the.c ng o [ned in
step (i). 1 0The follom?%guég% %%%é%??h%ﬁkﬁ'toé%?% cgﬁ ggggxg #%%%e used
for coupling t h&YSEPESR| 2%PT 1P% HE 1 2() e VEZ. ¥kt hod A: According to this
met hod, the acid of forguin thel divalenti gabed i-CHRhE-ChBLM ofn avhaeh d
chl ori de before Jpei u t LN I act i.Qn _af._@xal yl
chloride with t ﬁg" aa((:}gidqic)ﬂ p‘%tgéjerr%’l%ar :%I%rf?igkcg‘?llruji1 esdu%f‘tl{aﬁt gn l%poﬁgr'egp'r otic
sol vent such as ¥ RydeERAFHHRLY For ARl @12 26°Raf oGEHRIAT BF@Racar bon.
The oxal yl afgl ori de andaathdrdl gubgrauantehyiois dofrethyl tonpamdle af e added
to a solution ofgt onpound, af { OF I ke at t enper r e, of
bet ween 15 and f?fqgﬁg g?eggrggﬁc£aﬁnﬁgﬁn1#%%ﬁe?%%ﬁrgg:' R A RS

being as defined above.

Among the compounds of the first, second and
third subgroups defined above, those for which R; and R,
20 are a hydrogen atom are more particularly preferred.
A fourth subgroup consists of the compounds of
formula I in which X is O or S and R; and R,, together

with the carbon atom bearing them, form a
(C3~Cg)cycloalkyl.
25 A fifth subgroup of preferred compounds

comprises the compounds of formula I in which X is O or
S and Z is -CH=CH~ or alternatively -CH=CH-CH;.
In general, it is preferable that Ar is 2,4-
dimethylthio-6-methyl-3-pyridyl; 2-methoxy-4-hexylthio-
30 3-pyridyl and 2,6-diisopropylphenyl.
A sixth subgroup consists of the compounds of
formula I in which X is CH;.
Among these compounds, those for which Ar is a
group B or C are more particularly preferred. Here
35 again, the meanings 2,4-dimethylthio-6-methyl-3-pyridyl



25 The reaction nediumis then heated to a tenperature of between 30 and
70C. for exanple the reflux tenperature of the solvent used. The reaction
is nonitored by thinlayer chromatography. The solvent is then evaporated
and the residue is taken up in an apolar aprotic 30 solvent such as) for
exanpl e, the I ted hydrocarbon previously used, befor j

suppl enent ed ‘\?ﬁatgﬁlgtﬁgs: aromatic amne |+l7ahd with a base sug?]ﬁgl?g%g/’ﬂ di ne
or 4-di met hyl am nopyridine. This reaction_is continued for the | ength of

ti me necessaryad@ a 35neEhpRidrieEvériberdwRiridyland B8C) Aefera@®ty at
room t enper at up&rticll A2yOA8F3RLagecdd. PCT/ EP98/ 08101 Met hod B: Accordi ng
to this nethod, the ac] f.qr ajl | Lyat i foem a m xed
anhydri de before bei n?%@%ﬁ‘e‘g P](:I)JJthAe ﬁ:}%ﬁ%&%ﬁi %&E&m}kréde{(;&bagg sglfclz as
triethyl an ne EBVEHEERPt i iso|RASIGTaBLYt RBERYL dWBLCR ofFUPREEPRRERLYN apol ar
aproti c sol ¥ensubstchtitsed, hpyoiéyhnt ed hyHiesyl bahicAndid heptibgal®act i on

medi um i s heat : ur. b - _3 Ane, 10 r y
bet ween 0 and ggbts fg“‘%%%&%‘oag- g&ézgf‘%ﬁﬁ%% 0s inig_g gc?g’géﬁﬂ)ri de is
then added. Wh¥hifhels crGi®elly evhprEiuteq it &Péngrp‘ésh?ﬁ% of formula
Il is added to the rernsd i compaidsmeEl ket igivestibhembgt ber phepagediept
between -10 ang 106, 9{&% &l 'chbSEV‘ﬁS?m&Q% 5C). A base in solution in 15
an apol ar aprot Yc-sotvent such as a ha ogenat ed hydrocarbon is then
introduced in small portions to the r TR, edi um The conpound of
formula | obtained is then i sg g4ritied. 20 The ami nes of fornula
1l are either directly avRj4 q ftey) or arngpeasily available
fromcomercial products. In ; of the text, methods of
preparing the conpounds of f mra |l are pzevGgo®® 25 The conpounds of
formula I'l in which Z is CHRO-3 may B Hbt ai ned by follow ng the reaction
scheme A ;,W0 99133825 X Rt R2 R5 M 3$ RARAXR "2RST ~-rr~ R3 V

M CN in which Ry, Rz, Ri, Rs, Rs, Rg, Ry and Z are as
defined in Claim 1, with an aromatic amine of
formula III:

Ar-NH; (III)
15 in which Ar is as defined above.

This method, as well as the preferred variants
of this method which are described below, are a subject
of the invention.

The coupling of the acid of formula II with the

20 amine of formula III may be simply carried out by
reacting the amine of formula III with an activated
derivative of the acid of formula II such as an acid
chloride, an ester or a mixed anhydride.

More precisely, persons skilled in the art know

25 that they can envisage the amination of the following
activated acid derivatives: Po,-CO-SH, Po,-CO-SR,
P,-CO-Se-Me, Po,-CO-B(OR)2, (P,-C00}48i, P,-CO-C(hal); or
P,~CO-N; in which

P, is:



N 'PCT/ EP98108101 - 11 SCHEME A R- Re X - ..Z OW ~ CHOR3 Yli ' redaction 1

v R~ chforination .. [MI| or [OM] OH 11(R9=H) base ROX Ril OH WO
99/ 33825 PCT/ EP98/08101 - 12 The first step allows the introduction of the
car boxal dehyde functional group. A conpound of formula VIIIl in which R1,

RZ, R3, RQ anWd8@3ass X are as defined above is reacted W t Bch/EPsBRRRMON US
oxychloride. This reaction takes place +18 a preferably polar aprotic
sol vent such as dinethylformam de (DD ). The'{eaction tenperature varies

bet ween -20C and room t enper at ure. Preferap*y,tuq§ reaction is carried out
bet ween 0C and 5C and its 10 progregé ronNget €d by thin-|ayer

chromat ography. The al dehyde VI IRp8 d is ijsghated in the usual manner
by dilution of the reaction nmedium - {ce mxture, neutralization
and then extraction and purificati step of reduction of the

al dehyde functional group to a hydr functional group is carried

out using any of the nethods known in the;.;s) as long the reaction

conditions are such th%ﬁﬂ?hﬁ¥aﬁ8a?8§e&%¥§ﬁtu ggsirable si de reacti ons.
t e

Where 20 appropri ate, € reactiv unctiordal” 'groups of the groups Rl, R2,
R3, R4 and RS axe prot éttied. (CanBn@ e - r eagent s commonly used to this end)

there may be nentioned 1hd hingBhalignids uacbyekdidry 6sodanie barcalakdrigde or

sodiun1cyano§or9gxgﬁig§.Imp%&tZS sodi um borohydride is used, the reaction
is preferably carried out 1na nethanol-water nmixture at a tenperature of

bet ween -40 and 0C, bet¥fexstan.| & wAwPlipg afd ths@cidref afarmula he
conpound obt ai nad wdthsehat ahing armanagr bknedbrped &€t using any of

the techniques used in liquid-phase peptide synthesis.
These techniques are, for example, described in

10 “"Methods of Peptide Synthesis* T. Wieland and H.
Determann, Angew. Chem. Interm. Ed. Engl., 2, 358,
(1963).

By way of example, the chlorides of the acid of
formula II may be obtained by the action of 80Cl;,

15 oxalyl chloride, PCl; or PCls.

It is also possible to prepare an acid chloride
by the action of triphenylphosphine, in carbon
tetrachloride, on the acid of formula II.

For the preparation of an acid bromide, the

20 corresponding brominated reagents, such as oxalyl
bromide, PBrj or PBrs;, may be used.

As an example o©of preparation of a mixed
anhydride, there may be mentioned the action of
bis(2-oxo-3-oxazolidinyl)phosphinic acid on the acid of

25 formula II. This reaction is preferably carried out in
the presence of a base as in the majority of activating
reactions. This base may Dbe either pyridine,
ethylenediamine or 4-dimethylaminopyridine.

Thus, according to a preferred embodiment of

30 the invention, the compounds of formula I are prepared:

- using the following steps (i) and (ii):

(i) an acid of formula II is treated with
oxalyl chloride in the presence of dimethylformamide;
and then



30 The' al cohol of formula VI thus isolated is then converted to the
correspondi ng al kyl chloride. This conversion nmay be carried out in any
manner, as long as the reaction conditions are such that they do not cause
side reactions. Were appropriate, the reactive 3 5 f unCt i onal groups o
f the groups Wbookdas R3 , R4 and RS are protected. A knownp@pissadsiePnsi sts
intreating the alcohol VI with thionylk ghloride in an inert solvent such
as) for exanple, a toluene- or benzene-type aronatic WO 99I 33825

PCT/ EP98108101 - 13 hiidrlocarbeninat of tforpudat K& ofs beeacesd Z8ithi d 30C,
preferably at Eﬁ@%é@mﬁ&tdﬁﬁln@dheh seggents may be used for the
chlorination of the cof r{__d rVI tz%%trﬂ as, for exanple, PCl5, PCl3 or 5 POC13
. The chl orinated corrpoun of Yormild Vis then treated with an al kal i

metal cyanide (MCN) suthisingddieukrdjarine suers gdé) apndpfdiic sol vent such

aﬁ DMF. Thesreaction tefperaaf uaeids d@ptﬁobﬂﬁwertcdlo and 5:9&;7«&@ deperndi ng on
the reactivity 0 sodi um_gyani rrperature
bq (% 5%(8 h:k tgxagzeo dl%??[?‘}tuﬁ%\!:ﬂ Snll.h Q]c;_é( oJTr? f or

of between 20 and genera e conpound Fa v
obt ai ned i s i s@rgsescandt p%rlPaFﬁﬁadaF@ sheé®nventi onal manner. 15 The

conpounds of formula I(iin whi chil® icE rwlmgan e easiklcpegpatied from

the nitrile |vt% agggggng @%alci g?g To this end, the foll ow ng

reagent systens nmay 2 0 - HZ S04 - HCOOH HBr
or HCL - AdOH BF3 - AcTRRHEPLlPWingx sWp| @PerﬁélmtPrpéowz/lmya:befnydr ol ysed
25 using an AcQdargle. b40058at Pob MEcAid1Tgt Uhe, adid/ 11 Mhxdnirheb@inAbe
perfectly approﬂ'f ate. In this case, the AcOH/ HC1 m xture preferably pl ays
the rol e of solVvent, the terrperature bei ng uni nportant between 0 and 50C,
preferably between 15 MBEho&@:30 In order to obtain the compounds of
fornula I in which RO necbfdik®)abkyhist hetheds eshendcig @EMEDina1af

formila 1 ia Whi ofl RediSRelInoqRa Sbo b8 bicaled Mhidyan Adsenalide

( C1- 08) al kyl sulbw mpé?dsso(t%e %}!&r%émfonyl oxy optional l'y
substituted with (Cl-Cghé a{dayalt;_bnam R%xailgl( Ghlceidal kikh, the t=kadpr esence

of a strong bas%%lr %g))%s]ll eggw&gnlltég hg% 8&/ S%gzég%l%ﬁpomrtotqg wth

respect to the unc i Onal ~'group
PCTI EP98/ 08101 $PLYSRE cofpdind 36f fdr nBY@regaqye .= Hfor sueramPbasedi s) for
exanpl e, |iihi uRaThdepedpryarbderidA). According to a preferred

enbodi ment, LDA is prepgly e%;éa'i gl Eﬂ%gﬁﬂf@ rgntauray a'trazﬂlggi %era[bl y at

dllsopropyl am ne at a tenperat dre o
about OC. The sé%%‘ifhyltf%@%ldet hér%en@dﬁq or\'—°of a p&oiLY h°ﬁbo| dicot i ¢
sol vent such ascoepswatydodf utarmulae 1l | #epRO-at ard tleepesapavad off

fornula Il are fa?@s@e@rgdl&.odérfatzt%e’cr 284! £oe IS watﬂ}%o#noteaa&%%&e

tenperature_is, exa enperat ure tween 15

preferably &3t efper 5?%?%1% ‘Pfé%‘xh\é‘briszd‘h:‘fﬁdhfééedvﬁgnat hETREFRARI
formula | is subbtivderi 3D iand GRICO- EbiR1éxample nehe beeflueparrdestownradi ng to

15 reaction schgge B solvent used. The reaction is monitored by thin-
layer chromatography. The solvent is then evaporated

and the residue is taken up in an apolar aprotic

30 solvent such as, for example, the halogenated
hydrocarbon previously used, before being supplemented
with the aromatic amine III and with a base such as
p&rridine or 4-dimethylaminopyridine. This reaction is
continued for the 1length of time necessary at a

35 temperature of between 15 and 85°C, preferably at room
temperature.



WD 99133825 PCTI EP98I 08101 - 15 |i V111 SCHEME B N8S Pd(OAc~ PAr' 3 jbase O

N2CrCHG,~ ORORit (Ra + R~ ~ bond) | ~H 3 WD 991 33825
PCT1EP98108101 - 16 The introduction of a bromne atominto the conpound
of formula VIl is obtained by the action of N bronosuccinimde (NBS) on

t he conmpound @ipdkaisakl a VIII dissolved in a polar aprotic spc¥epdsosiesh as 5
di net hyl formam de in the absence of noisffgure. The reaction tenperature is

for exanple roomtenperature. It may neverthel ess vary, depending on the
reactivity of the conmMeghpdB:formula VI, between 10 and 35C. The next
step consists in convexééduhinie tJd) BT nadiesh deehey ahkve e?t Fopd1 of

formula I X to conmpound of faormyla X _To do_this,,an al | at e of
formil a HyO-CHIBOM PRERFREH AL G Femy af kpi o 2ed ikt o PrYpRe
bromi nat ed der ibganpveohdl et tchéher amdneeIB¥. pal | adi um acetate, a phosphi ne

and a base. sThe reactlnnwéékasa@ts@@aoagl zria{swlamﬁﬁa_e :Llsn aadeal &b aprotic
sol vent such as, | | mat hygEo mam d yl am ne, i‘Tgyrl di ne

or 4-di net hyl am Pdl ne, recfleréjbl 3°F‘P“.‘§?n§’¥ah‘1‘ aﬁ”l h(?’? Ri for
exanpl e has t h@OFlmenrﬁl queiarag azdxalmgma@ndAhydr@c@mqrer aemq/ t@é@G*Z@EZar yl

optional |y subsddalcttied webhud GSlhe@radkyb. aPAlempdratfliee @faRdc@een
triphenyl phosph_ilrbe a%'ii tll’oi"tc(?I )falregg:%gkm}?ebetween 0 and 5°C. Bis(2-oxo-

10 3-oxazolidinyl)phosphinic acid chloride is then added.
When the reaction is complete, the aromatic “amine of
formula III is added to the reaction medium all at
once, the latter being kept between -10 and 10°C
(preferably between 0 and 5°C). A base in solution in

15 an apolar aprotic solvent such as a halogenated
hydrocarbon is then introduced in small portions to the
reaction medium.

The compound of formula I obtained is then
isolated and purified.

20 The amines of formula III are either directly
available commercially, or are easily available from
commercial products.

In the remainder of the text, methods of
preparing the compounds of formula II are provided.

25 The compounds of formula II in which Z is -

CHR,~ may be obtained by following the reaction scheme
A,



For thé reaction to progress well) the conpound of fornmula IX, dissolved in
DVF' , the base) the 25 phosphine and the palladium acetate are first

brought into contact, then the acrylate of formula CH2=CH COOR is added to
the reaction nmedium The resulting ester of formula X is isolated in a
conventional wempwIssand then saponified in a manner 30 knomoqﬂ{mg@,slo give
a conpound of formula IT in which R o anq R11 together forma bond

Starting with this conpound, it is possible to easily have access to all

t he conpounds of formula Il in which AdrEMECARI- CHRI O-. 35 For exanple, the
aci d of fornula || obtained above: WO 991 33825 PCTI ER98/ 08101 - 17 1|
(R0 + R~ bond)n* j Bd to a catal yRigshydrXge a_lon. By

j udi ci ously control s RJENROCHN CO Rere i s obtained
ei ther a conpound of [ 20d R11 are each a
hydrogen atom or a P&pomgZof formDMFI | i R
a bond and Rl o and %ﬂl.afe each a hydrogen a
Il in which Zis 10 CHiR- BaR1~- CH2- nay be obtawped3u5|ng a Wttig
reaction starting with the al dehyde of formula VI'T (S¢hed@cen !t is for
exanpl e possible to use a rea%wnt system conposed (i) lof a phosphoni um
hal i de of formula R A3, hal- in whigh R id h dnggen or (C1 15
C6) al kyl, hal is hal#@ i Fy optionally

substituted with (C lal ky and (||Q_JnL.a bas. | as Ental kali netal
tert-butoxi de (tBuO (=" [ tal hydride (Ng 8 _gAal kyl i thium
(C4HyLi ). The reactiBdn may ladvan ggeously be 20 i -ROR pol ar

aprotic solvent such as di Mathyl formani de or tetrah drofguran at a
tenperature of between ¥ and 30C. According to anotibr of its aspects, the
invention relates to a pharmaceutical conposition 25 conprising at |east
one conpound of formula I, MfNonbination with qpe or nmore pharmaceutically
accept abl e vehicles. The yehicles mhlch may be usex
fillers, diluents, Ignders, gefking aflts) 30 di§
surface-active agents> Mg pant ST—Te phar nasg
be in any desirable incIuGiH@“ﬂablets,no| | s, D OB 3825
PCT/ EP98108101 _ 18 Syg» S |qU|ds suspensi orfs, RSi ons, granul es,
capsul es, suppositorirds, injlectioméN(sol utions and suspenS|ons) and the
| i ke. To prepare tablets, itRgis possible to use 5 vehicles known in this
field, far exanple eXCIplﬁptS) such as |actose, suctb@e=8bdi um chloride,
gl ucose, urea, starch ci um carbonate, kaolin, crystalline cellulose,

s pr X axanpl e,

\'/"‘..

propanol, a sinple syrup, a

RgX

silicic acid and the |ike; binding agents, such as matIr) ggggnol,




10 gl ucose solution, a starch solution) a gelatin solution,

car boxynet hyl cel  ul ose, gum |l ac, nethyl cellul ose, potassium phosphate or
pol yvi nyl pyrrol i done and the |ike; disintegrating agents, such as dried
starch, sodium al gi nate, agar powder, |am naria powder, 15 sodium

bi carbonat e, walegsidsy carbonate, fatty acid esters of T/EP98/08101

pol yoxyet hyl enesor bi tan) sodi um | auryl._ Qlfate) a stearic aC|é

nonogl yceri de, starch, lactose and the IiTke; disintegration inhibitors)
such as refined sugar,Tis¢ efirst soepaabhbWeryhéydncge@@¢fibﬁnbs 2Reand t he

| i ke; absorpti QQrBSﬁﬁi&élﬂ{(&H Suriilnds G-Qyat ernary ammoni um base, sodi um

| auryl sulfate and t wet ting agents) such as_glycerin, starch and
the like: adsorbing agentR™Pint of Q=IlR) VEZLt 68 WbisB| Rn, Benffonite,
col l oidal sili ®Ricaadi Gksanmddt e dr&keas 28efiinerhr aloate Nijs ageattsachias

puri fied takc, pabbfiophs SbRAEAToAR]: RANIGRACDOR catldp, RobYELNYI ene

gl ycol and the I | reparation the tablets

t 1
may, noreover, 63{’&3 Wi t‘P1° rcust(?l?éff’ 180 coSRt¥RPtmat eSYSR so &8 to be
converted to s@methmafemeuaiﬁet s (DMEb| et Sheoatmdoniibh a wyedpsriatukel m

tabl ets bearinggaker Iuét@aahl DQ§)>cf hhgt eeaﬁ\eeeﬁe@éﬁ&e Orpéeaéﬁr%m with a
double layer or with nmultip

ers ormlnt , p055| ble to
use, for 35 exdt® &PRALAR %%h?%’? %‘ﬁ“&h SFEeﬁ‘EmQOmCEI%P%& |aﬁdtl’r § field,
such as exdiOpi epztcarsashlasmghutmsai hadildse lagear chyoaoma dphivt.eThe

hydr ogenat ed v IS, fy tsal € thieK hnhdersepsuch as
powder ed gum a?ab Eoy&gr eom?gl\'ea s acl%r?tq ated Jg'gt |tr%1 g‘gtsu%%o% %
a

99/ 33825 PCT/ EF*%f éai §ion 3500 SN APegRatfaRErad€st s, such
as |aminaria powdenreagarnautkaligatiks. TFnd or thenppegictactbsn i tands
possible to us m%a\tc_gghcles whi ch are W|dely used in this field) for 5

exanpl e pol ethylene glycol s, cocoa but her alcohols i gher al cohol
esters, geljgstl n) seni sYAEhERTEE glss'fEBrl‘i’jé r&ﬂacgﬁ%nl i%e. tiB p‘?‘ltﬁfg'ﬁf

i nj ectabl e prepfumattiiona)l gobubi basaahydsugpetdydnfunseistal igrapd iaznd t hey
are preferably 10 rmge duSCOtLQq.'n% %&hoﬁeiﬁgcheﬁﬂocﬁ% qe;bwanxpremJ%ec

i njectabl e preparati ons% % ihle to use v% | es which, are
commonl y used i®°t hPRI f FRe dre?%'f’l%"ka‘g‘iﬂ CAEPSr 3T& YR, olhe¥y J%y1 ene

gl ycol, ethoxylated i sassear yhndésbtattle pol siode/| at:eelacrtsmstsear ylwWHexeal cohol ,
fatty acid gsteg Pépﬂ@déOXY%QWFéE‘éﬁw teaneaﬁbﬁane grkgps | 8¢t ipy case,
an appropriate guantl "tg rsrggl ug} chl O de ucose ﬁr glycerin may be
added to the deSFPEdt &phBtndadeutt &R E‘Pe?)tﬁ GRS PR or der to make the

sol ution isotonic. Furtivengoreie | tedgenisssidrmen2y useddda ccttile ehebi rabl e

pharmaceutical phrepar aaa;pnsoe M%Qiaaeaopﬂetﬁm disasekviGs ageatSae buf fer
sol uti ons, anal gegl Cc aqgent are cu tOfTB.I’I I sed

col ouring agent rva?’?’v"?:geper’fur?éj f“as?’é *ﬁ@ré &nt s@"en
sweet eni ng &@enﬁgdaml MMY%%dﬁcm s.thehgeashpounds prefarabIwenti on

hav]tg Ior ove?ht 0t Eer,tepé&nt oughi hir or §h0{meiwho%‘°@é\@é/ﬂe Allxeeréu?:at they are
useful in the treatne axi s, 0 p o rol ae ,

at her omat ous at ﬁSF‘BEEnre‘f%% sot}gn%’e%% égn ev aﬁ}%vgo:n(:&hpo §%‘§F5 iiglhg]em c
acci dents such detweer ex2hplanda mAY¥ar dllﬁrel nfegedni onthe webhpagnd

cer ebrovascul ar o@'tﬁ?ﬁ‘é@sxs 3550120049 9h 38 Sand=T daBRA/ Qéllosle 20 The

Phe fol low g tests  relte Alnnid hnarengta i W, Wonacee Aeagnen o0
inhibition in ram@yenae@ to the corresponding alkyl chloride. This
conversion may be carried out in any manner, as long as
the reaction conditions are such that they do not cause
side reactions. Where appropriate, the reactive
35 functional groups ¢f the groups R;, R;, Ri;, Ry and Rg are
protected.
A known method consists in treating the alcohol
vI with thionyl chloride in an inert solvent such as,
for example, a toluene- or benzene-type aromatic



Wstar rats weighing 220-250 g were sacrificed by cervical dislocation; the
liver 5 was renoved and honobgeni sed to prepare the m crosomal fraction by
ultracentrifugation; these m crosones were incubated with 14C- ol eyl
coenzynme A according to the nethod described by P.J. GLLIES et al., Exp.
and Mol . Pat 3@)e933986, 44, 329-339; lipids were extracted bepgpdshhgioh Ncubat e
with a net hanol chl orof orme m xture and 134G ol eyl chol esterol was separated
by TLC, the latter 10 represented the neasurenent of the ACAT activity and
the resul ts wavdregprleeredatrnai SEMBRIatYre o€ chetueswnlBoapiCs8ore,
representing thereeabbptdatidyn lempepRowrd. i nhibiting the ACAT activity by
50% As an exanple, t | CSO val yes_qf ¢o unds_ No.. |, and 6.were
respectively 94 x 10 g&n%]f e7 §295F sxm%éf- ge%%)eeglé%%dt%ﬁ %}ﬁﬂf@ PB/1. 15
Test B: neasurcdndie sompoundt VAalsughsaspt fon ekaohbe esP@lol Bdiirars; mal e
Wstar ratsg waigghing 230-250 g and fasted for 24 hours received

si mul t aneousl y the te§1t_1es%g tance Der .98 oqln% tc(g tgn 1339.by LV route;
one hour |ater, they WweFe aggfhnﬁeat EARSTAT VWi TATRHEhOI &8t &PSP; three
hours later) Ihgatel prbdd aas alledd frewak heypraide- oMsMal se¢hugs t he

bl ood radi oactdodityh @eaaiaengd anpbldr NMdpHdtiSerstlviit, eRices et eyt he

measur enent of_.t he g hol es | .. _The _results rg~expressed
in effective J(‘)hsee E%Q“(s%[ﬁjo) elgmrf%rﬁg%ker% kiggoi(gggi r?eﬁIWSEEE r%p?gg\gﬁ’toeg t he
quantity &0 coaRARSENBnRAbERR Nl Vit ofi fhP abie¥ide dh- dfhamhMC¥st erol by
SO% As an exaiplsdiufe cERROIN Al aetSerifere@npeusdsbdlbwedn 20 adith Gower e

respectively 0, 00 0. 1 kg 0] Kk 25 Te C
hyper chol esterlb%)e%eg;%% %Y; %\?%amrm 'coﬁ%gun'"Ejosc%t?p:‘é)“"r’rlw gt °5"§/‘§]§ﬁ a™route in

Were tesSte
ani mal s subj ecekieringds Eholicetatsed- @ngh rheifieds dm exappheentienee nal e
Wstar rat feduns#hnkd% chol esterol enriched diet for 8 days and treated for
2 days w th conpound 1 chgle vvalsII r.ed. 0%.at the
dose of O. ny/ kg; t%%f?%ﬁ%‘%&l@dss m%# nlsfi(/3 oglégrved g\#es J_ﬂff_q}[/)LiCVelrsy Low
Densi ty Li pi d)hydraggroansgessply/ pregrugdofrop) thes ahteikspl¥, Hvh t he
rabbit fed a Oabfaxdhobesbesid epcamant .dimd dxils ldnd, the following

reagent systems may be used:
~ NaOH/H;0; or NaOHagq

20 - H;SO4

- HCOOH/HBxr or HCl

- AcOH/BF;

- AcORH/HC1.

For example, the nitrile IV may be hydrolysed
25 using an AcOH/HC1 : 40/60 to 60/40 mixture, a 1/1

mixture being perfectly appropriate. In this case, the
ACOH/HCl mixture preferably plays the role of solvent,
the temperature being unimportant between 0 and 50°C,
preferably between 15 and 25°C.

30 In order to obtain the compounds of formula I
in which Ry is (C;-~Cg)alkyl, the corresponding compound
of formula II in which Ry is a hydrogen atom is treated
with an alkyl halide of formula Ry-X in which X is a
halogen atom, a group (C1-Cs)alkylsulfonyloxy or

35 (Ce-Cip)arylsulfonyloxy optionally substituted with
(C1-Cg¢)alkyl, and Ry is (C;-C¢)alkyl, in the presence of
a strong base capable of removing the hydrogen at the a
position with respect to the carboxyl functional group



‘days 'and treated sunultaneously with conpound No. 1, total chol esterol was
decreased by 70% at the dose of 0.1 ng/kg; the effect was mainly observed
on VLDL (Very Low Density Lipid). The follow ng exanpl es are given by way
of illustration as preferred enbodi ments. | - Preparation of aromatic

am nes of fgoyywsdsl! Wen Ar is 2-(Cl-C6)al koxy-4-n- hexyl|lddip3dsepiéd dy! ,
the reaction schene followed is, for-ebéample the following: 10 15 20 25 30

5 10 15 20 25 WD 991 33825 NH2 CF - %123(: 1) Dl\/gJTHF 2) %%CO{I Bul]~ R ~
(C~- CB) al koxy-"S.ReCEAMBONRE 311 2078 f&lvl‘ Ebbg/ Pth . Bu N OR
TMEDA/ Bul i (it &3dfple, lithium diisopropylamide (LDA).
According to a preferred embodiment, LDA is
prepared in situ from n-butyllithium and
5 diisopropylamine at a temperature of between -15 and
SoC, preferably at about 0°C. The solvent used for the
generation of LDA is a polar aprotic solvent such as
tetrahydrofuran. The halide Ry-X and the compound of
formula II are then added to the reaction medium. The
10 reaction temperature is, for example, a temperature of
between 15 and 35°C, preferably a temperature of
between 20 and 25°C. )
When the compound of formula I is such that Z

is -CHR;p-CHRj1~, it may Dbe prepared according to
15 reaction scheme B.



~6H 13 NHS COZt.Bu 'N FOR step 1 tert-Butyl (2-nethoxy-3-pyridyl)
carbamate: 3.72 g (30 mmol) of 2-nethoxy-3-pyridylamne in solution in 30
m of tetrahydrofuran are placed in a 100-ml reactor, protected from

nmoi sture, and un¥®r®9/a3ses t r ogen at nosphere. and then 60 ml (60 mvl) of
sodium bi s(trinethylsilyl)amde in a 1 Msolution in tetrahydrofuran are
added dropwi se at roomtenperature. After Bti4ring the reacti crcmpsg, 16 for
20 mnutes at roomtenperature, 6.54 g nmmol ) of di-tert-butyl carbonate
are added dropwi se to the reaction nediu B at roomtenperature. After
stirring at room t RgpeJ at ur forn3 hours, the tetrahydrofuran is evaporated
of f. The residue is g S dthyl acetatg, washed with water) with

Xx_pHRaf the washi ngs
gt sodi um

& ned which is

rexane: 1-3). After

3ty Wit h wat el 4Digr

dryin NBs org
#the sol vgm bl &

equal to 7 is obtai g
sul fate, and evapoggtion o
chromat ographed on a silicda gel (eluent et hyg /e e
evaporation of the solvent *36.1 g of an amber®- col our §d oi IB®re obt ai ned,

that is to say a yiel Wlibf 90.2% TLC: (MERCK "[kxesel @gl 60" silica gel;

AcCEt hexane: 1-2); Rf = 0.4 WD 99/33825 PCT/EP98108101 - 23 I|I.R: a NH
342S, CO = 1731 NWR (CDC13): 1.5 (s,PG(OAc)}Q QA@‘;,,Z“—QS'Q 6.8 (dd, 1H, J =
Hz, J = 7.8 Hz); 6.9 (s, 1H); 7.7 (dd) 1H) ={5 Hz, J = 1.6 Hz); 8.2 (d,

-

5

1H J = 7.8 Hz). 5 Step 2 tent-Butyl (4-n-hexy}thio-2-nethéky-3-pyridyl)
carbamate: 4.48 g (20 mmol ) of the conpound obtaigrmkjpg e preceding step
in solution in 100 M of diethyl 10 ether and 9.05 m (60nmD1) of

t etramet hyl et hyl ene di am ne are placed in_a reactor, prote&”@d from

noi sture, and under a nitrogen atnosphere®™¢A{ter cool ed the sol ution
to -70C) 37.5 mM (60 mml) of n-butyllithi yAm e g?ﬁ“6 M 15 are added
dropwi se. The reaction nediumis stirred fqg At B840C and then 14.1
g (60 mmol ) of dihexyl sulfide are added dr¥Q . 70C. After stirring
the solution for 12 hours at roomtenper 70 8t um i s taken
up in 20 water and extracted with diethyl ¥ phase is
washed with hydrochloric acid (0.1 M and then w t''s mtil a pH of the
washi ngs equal to 7 is obtained, and then finally dried ovef sodium

sul fate. After evaporation of the solvent, an |oi s obtained 25 which is
chromat ographed on a silica gel (eluent ethyl a! I e- hexane: 1-5). After
evaporation of the solvent, 5.6 g of an oil is obtained which crystallizes,
that is to say a yield of 82.3. Its nel tRag.poi nty i s Ret ween 72 and 74C. 30
TLC: (MERCK "Kiesel gel 60" silica gel; AcfE N-3); RfF = 0.3 1.R: a
NH = 3171, CO = 1720 NVMR (CDCl1l~): 0.85 ( 4H); 1.45 (m

11H); 1.7-1.8 (m 2H); 3.0 (t, 2H); 4.2 8 (dgylH J = 6.8
Hz); 7.85 (d, 1H, J = 6.8 Hz). Step 3 ™s

4- n- Hexyl t hi o- 2- met hoxy- 3-am nopyridine 5.6 g (1g of the conmpound
obtained in the preceding step in solution in 140 m

hyI

i (nﬂ’ + R" = bOnd)



WO 99/3382S PCT/ EP98/ 08101 - 24 acetate and 140 ml of a 4 M hydrochloric
acid solution are m xed, with vigorous stirring, in a 500-m reactor. The
reaction nediumis left for 12 hours at roomtenperature. The reaction
mediumis then neutra5 lized with sodium bicarbonate (until a pH of the

washi ngs equayo égm3ghsi S obtai ned), then the organic phase is, \ﬁ%pﬁ&]wth
wat er and dried over sodiumsulfate and;ghen evaporated off.

obtained is chronmat ographed on a silica gel (eluent: dichloro 10 nethane).
After evaporation of tire sohverdyctdc®3 gf ok abrcmiilnearetoxbt aijmed)tttéwat isto

say a yield of Sofund 6 tHERAS " eoelgebotling hioauiel acAeF Jexane:
1-3); Rf = 0.6, 3 1.4 (m

4
2H); 1.5 1.6 (% E‘P%“‘f%ﬁglf‘tlge HSLSB%’) 9?2‘(stjh%rrf°mp und ¢ s@f 2?&“““ 7 (d,
1H J = 6.7 Hz)lIII? disselved, iIn=é6. pobkay. dplrotléreml\antonsof:htrm

car boxyl i ¢ gci d5n@nf O dBlahilde | 3037 BheN focishedd A OnCAR,=20 Lo

3-1S | fafa. t he b T
aofcpggf’gcéfeg sacefdn Lidmpdinadra tLS0EgRNeaY A1 2~ 3, Reazapyraay’ )~ propa

Spi r o{ cycl openttanaay, 2ieved'thbless- faryd- flependiriengh ) £Be Hxlearzdpyryan) ~ 25
43.4 g (0.3 bk ehe NOUBRCE FoPhdSa | PrEO0l Wet@BehN1 §0hd 3 e,

di nmet hyl f ormam de are aced in a reactor kept protected fromnoi sture. A
sol ution of 70.1 g (0. @?mﬁlﬁx‘bf step consists converting the

spi r o{ cycl dpentanwinaged ( Ldeyivatiyeopdleradned’ pfbefoomy¥aan)IX nteolation in
Otne Iltrte 30 ofctoﬂrbaetxayéformtm@x Sﬁ?@gdtgiQPVﬁﬁ%ﬂ@ﬂ ttalcs_»yqattetben ktept
at room tenper ure S L. on l.rreda over roomtenperature
and then pour edoFREH23 q'tcﬂeg%’g rBeW b?tb Rt efC1- gﬁ%%‘é{g‘c SofeREEROM i s
extracted wi t hwlitht hHe evtmmindbied alehdviativel Jii gim | sh&5prheeng@mshéd with
water (until a phiahibhie;vesiidios %&bhtﬁgaﬁé é’tﬁééene@he %Qct*ﬂsa dri ed

over sodi ug}ésulfate After eva%oratl e sol.vent, the sol |d obt ai ned

i s di spersed i fFWGHTAPSBESEY hhRbES B?ﬁﬁ%dlﬁt ?ﬁéaf:orapfftﬁﬁursé’ VERY t hen
drai ned and drisch 8. digeth¥iFOMB38R5 PCTI EP98/ 08101 °~ 25 of the

expected pr oduct are t bHs obdsd ne,g,, tBat tSidehyiamiaeyi Gbe-dingd. 8r Thi s
product has a g gr nt_of e neen 10; r}gJGSCLQC (t%tganolé TLC. (MERCK
"Ki esel gel 60" 8 PR lﬁ}f)(aﬁ’ge ik RECEYGERA®t ep 2 Et hyl
3-{spiro[cycl opent ane- The' phaspliimé | for @yampie) has HeRe - Bermelay rax/s) ]} - prop
- 2-enoat e. lz%4 19 @»%Q.SQSM ﬂf‘?' )it ptrlaeeeaﬂp@ured @bi@llzlaeylll Nogdi drf2Q 19 ecegl ng
step in solutio Q ace |n a reactor kept
prot ect ed from TR srsl't]&“é q‘ut?oR éj‘égﬁﬁ’ %‘ gt hyl am ne T ggl ution
in 90 m of di rr@titahefrmlmnﬁdbm% mmwwtnm@nmq his solution, kept at
roomhterrper ature, and %‘ért Ree thactobd ovd l'l'%&g@éﬁﬁ”?glﬁf etl?éid&dnh ﬁdiﬁﬁeSSi vely
tot ereactron - g oly oSp -
0.18 g (0.79 a]ﬁ aaﬁﬁm estsggrmgan th%#'dro%\l/é se}galo ']-_
t enper at ur €35 20phosxguse mndfthe hwl?eﬁ,ctwat@e(qaee myeofjrst brought

into contact, then the acrylate of formula CH,=CH-COCR

is added to the reaction medium.
The resulting ester of formula X is isolated in

a conventional manner and then saponified in a manner
30 known per se to give a compound of formula II in which
Rio and R;; together form a bond.
Starting with this compound, it is possible to
easily have access to all the compounds of formula II
in which Z is -CHRy-CHRjg-.
35 For example, the acid of formula II obtained
above:



*The reaction nediumis then heated under reflux (95C) for 2 hours. The
reaction nediumis then poured over a water/ice mxture and then acidified
with a concentrated hydrochloric acid solution of pH equal to 1. 25 The
precipitate obtained is extracted with nethylene chloride, and then the
organi ¢ sol yyéheghakss Washed with water (until a pH of the vwashiggesaual to
7 is obtai ned? (?I’I ed over sodi um sulf @ e-and evaporated off . 30 The solid
obtained is finally dispersed in 100 ml of_ethanol and then drained. 10.5 ¢
of the expected conpound are gpht ai nedxthns to say a yield of 70.8. The
conpound obtained has a nelti $25 hepreen 138 and 140C 35 TLC

i ili ¢ 95); Rf = 0.3 1.R: a CO =

1715 cm 1. WD 991 33825 PCTI E
3- { Spi ro[cycl opentane-1, 2' - (42> '

phenyl )-2'H 3" - benzopyranyl)] - prop- 2-!enoi ¢ aci g, 18.92 g (50 mmol) of the
conpound obt ained in 5 the preceding St®p are @ured into 700 m of
ethanol. 75 m (75 mml) of 1 N sodium hydroxide are added to this

solution. The reaction nmediumi s"t(hgg.,.mz tacbdﬁager reflux for 40 m nutes.
After evaporation, the solid obtain is dispersed in diethyl ether and
drai ned. The 10 SO|Id is redissolved in water, the insoluble portion being
filtered. The aqueous phase is acidified with hydrochloric acid (to pH =

1), and then gxtraaftgécaedh etdyl aace&ae&aa.ytﬂ&e Ohgddderitdsn .i S syashed with

water (until sug%lﬂgué]{vd Qf@ﬂfdneglq @15 t%gr ro eRQEf‘&rpe@mdlébgﬁ ed and

evapor at ed of tal ne ent ane an r'ai ned.
17.5 g of $hetBspecté&d %&B@? &LEheBt 3 rwp%lﬁét 9fs frmygy L5 i d of 100.

Thi s product fhsch Rf rmlt Ryg dnd B, Grdaiashern hidraganlddém, Tdk a ( VERCK

om N St ¢ opeligbufid. OF gl X auntel) v nd f Hookrfpr By = 1062
(m 9H): 10 (& DPeRf. amsd Rient élarﬁeyg@h ezBvdueeRn N5 ol HZO MW

354.87 CHN . Cal Culm@dcomﬁéuﬁ& 5089 forabl&owId in ?¥hH66h 5258H5.39 St ep
4 30

bt Wit ol
3- [ Spi r of cycl SHEM SR Gt gf@y ﬁe uoarjbn S1])ng Ty tt%gnrea)ciré?]rfll )}1 propa
noic acid A sG"ItGFFéﬁchﬁfﬁBs Heoﬁlﬁeby‘é?o"ﬁnﬁPF“B?-atHéIadﬁehB‘b?af*hed in the
precedi ng stept 1v9 rtbrofe:taertplahyphisﬁnh’l@n enduSeg 0f rRageyt nisgkeemar e
heated, with 35, gtoya' 09 aZJ}gag gg g&gae' Brakoah0g! auscat a
hydrogen pressur f bar trat |on
H,-P*A°, is hydrogen or (C;-
15 Cg)alkyl, hal is halogen and A 1is chosen from a
(Cs-C12)aryl optionally substituted with (C;-Cs)alkyl and
(1i) of a base such as an alkali metal tert-butoxide
(eBuOK), an alkali metal hydride (NaH) or an alkyl-
lithium (CiHsLi). The reaction may advantageously be
20 carried out in a polar aprotic solvent such as
dimethylformamide or tetrahydrofuran at a temperature
of between 0 and 30°C.

According to another of its aspects, the

invention relates to a pharmaceutical composition

25 comprising at least one compound of formula I, in

combination with one or more pharmaceutically
acceptable vehicles.

The vehicles which may be used are, for

example, fillers, diluents, binders, wetting agents,

30 disintegrating agents, surface-active agents, and

lubricants. The pharmaceutical composition may be in

any desirable unit form, including tablets, pills,



WD 99133825 PCT/ EP98t 08101 - 27 5 10 of the catal yst and evaporation of
the solvent, the solid residue is dispersed in hexane and drai ned. This
conpound has a nelting point of |77C. TLC. (MERCK "Ki esel gel 60" silica
gel; AcCEthexane: 1-1); Rf = 0.601.R: a CO=1706 cmi 2 - Qher acids of

formula =1 iwoMbnsfasZ is CliRio-Cl~im and their coxrsspongﬁ&%ﬁwxaor

esters By follow ng the operating protog¢®l ~descri bed above I'n the
case of

3-[ spi ro{ cycl ope¥ieNrfe- 1, rquids 4- FREBRODHEIYI ) -FHrsdongenzep9Re8s ) | | pr opan
oic acid, the tapsumisg asugiodftokdesul aihfeveionobt akobdeic@BLEAd i 5 R

RtltC]—IcH]j ESCgtHo %’é%%ajgdq;g)ogngotg@ PRILR-RR RZMel ting point (OI . 2

a- 1771 . 2. 2SHHCBHS HHHoITq . PrEBBBRAd4aRlesS  Czik- (EFz)PesEIPLleA0Ee 2. Wibond4- F- C
6H) H (CH2) ,5 172eRTdle. BSband(HHsRisSEiHeld) fo? exGHbbadesbspiibiecs,

"bond" means t Rae 20 R ﬂcgﬁ%?%@?ﬁé?“f“?e% T A TR
radi cal of forHaP& SKOTSY 3 J=‘“‘“28‘:a‘ Pronatsn g/ bB?blnTaSFéfsEahksml es the
i nternedi at e beebidessahi shlieik tacideanmdnpendiket Bahlend abpenes, 5
such as water, ethanol, propanol, a simple syrup, a
10 glucose solution, a starch solution, a gelatin
solution, carboxymethylcellulose, gum lac, methyl
cellulose, potassium phosphate or polyvinylpyfrolidone
and the 1like; disintegrating agents, such as dried
starch, sodium alginate, agar powder, laminaria powder,
15 sodium bicarbonate, calcium carbonate, fatty acid
esters of polyoxyethylenesorbitan, sodium lauryl
sulfate, a stearic acid monoglyceride, starch, lactose
and the 1like; disintegration inhibitors, such as
refined sugar, stearin, cocoa butter, hydrogenated oils
20 and the 1like; absorption accelerators, such as a
guaternary ammonium base, sodium lauryl sulfate and the
like, wetting agents, such as glycerin, starch and the
like; adsorbing agents, such as starch, lactose,
kaolin, bentonite, colloidal silicic acid and the like;
25 a lubricating agent such as purified talc, salts of
stearic acid, powdered boric acid, polyethylene glycol
and the like.
In the case of the preparation of tablets, the
tablets may, moreover, be coated with a customary
30 coating material so as to be converted to sugar-coated
tablets, tablets coated with a gelatin film, tablets
bearing enteric coatings, film-coated tablets, or
tablets with a double layer or with multiple layers.
To form into pills, it 1is possible to use, for
35 example, known vehicles which are commonly used in this
field, such as excipients such as glucose, lactose,
starch, cocoa butter, hydrogenated vegetable oils,
kaolin or talc and the like; binders, such as powdered
gum arabic, powdered gum tragacanth, gelatin, ethanol



TABLE'Z R~ 2 IX ~Rt . RS~ H "B~ R3 Internedi ate No. XRLRZR3Mel ti ng poi nt
(c)I X.10- (CHz ) 44-F-C6H4-107-1091 X. 2SHHC6H5-0i 1 1 X.30__ ~ H ~H~ C6H5-0i |
10 =Il - Preparation of the carboxylic acids of formula Il in v~hich Zis
-CHR9 1 - 2-(4-Phenyl -2H 3-benzo(b] pyranyl)acetic acid 15 Step 1

4- Phenyl - 2H Ivdeymagisb] pyr anyl car boxal dehyde. 3.13 litres ( %g@g@@ :

di met hyl formam de are placed in a 6-1itri® reactor, kept prot Hom

noi sture and under a nitrogen atnosphere. 748 m 20 (8.14 nol) of
phosphor us oxy@RPor FBR at ek eiddeaNr GIFLEECEH2EIHRS AT9RGSon, SKEBt BEt ween O
and 5C. The redetioarhadpewders sigarr eddath&dQifka. 20 m nut es, and then

| 75.28 g (0.814 nol) of 4 gggﬁnygug%@-ﬁ@gggg%g pygang '5550%1\4:9.%' o of

di et hyl f or mam_de are add I's saql ution. ution is stlrred
for 48 hours atMOWRDVEBI 358D VINEH BF¢3 Y38E0HY “S%@ 1% Jdths drigdat PE. The
reacti on nedi uraxasplleenppdyvettyianie aylycodswat escoa xthm:e;erneumghiezed W th

a concentrat ed sodihugshydnogide soltid ha(\__(gggr Hygigadger thap;10 and

stirred for 1 hour at roomtenperature The |um|s en extracted
three tinmes wi tFYYHEEAG ILyFerides,ang, ghai %“%%'I ution is then washed with
wat er and dried over sodi peciuceat injeftadil ee apapaatatdbnsan swlutiisnebt ai ned

\Q{lgﬁg ;zrd' sperggd gd;f%%@ Bh &réoséemo a S xgn.l %xcélntﬁerfefﬂga%\iﬁd to

1 hour I d for e, ~ dit is
dried. 14438 g ®Fd 0[ héS&Fﬁé‘&FedwaBduE?s%?‘ét obt%i r?%’d”d( hatTd s REPWEE a vi el d
of 75.1. This conjouwadleaprepmlttingspoiitt b§ bdsneepsdrd 80Cuses TLC

( MERCK "Ki esel g@éhlgless'drﬂﬁi 9§£ ga%&éﬁme&@ea i Wni ¥ eTelad MEB
(CDC13): 5.1S (S amgﬁg water, nLhy{ﬂ ;icogoﬁ Sﬂ%pylene glycol,

ethoxylated isostearyl alcohol, polyoxylated isostearyl
15 alcohol, fatty acid esters of polyoxyethylenesorbitan
and the like. In this case, an appropriate cuantity of
sodium chloride, glucose or glycerin may be added to
the desirable pharmaceutical preparations in order to
make the solution isotonic. Furthermore, it is possible
20 to add to the desirable pharmaceutical preparations,
where appropriate, dissolving agents, buffer solutions,
analgesic agents which are customarily used, as well as
colouring agents, preservatives, perfumes, taste-
medifying agents, sweetening agents and other
25 medicaments.

The compounds of the invention have proved to
be potent inhibitors of acyl-coenzyme A. As such, they
are useful in the treatment or the prophylaxis of
hypercholesterolaemia, atheromatous atherosclerosis and

30 can even prevent possible ischaemic accidents such as,
for example, a myocardial infarction as well as
cerebrovascular diseases.

35



I''R:'a CO= 1660 cm1l. 20 Step 2 (4-Phenyl-2H 3-benzo[ b] pyranyl ) net hanol .
302.6 g (1.28 nol) of the conpound obtained in the preceding step in
solution in a mxture of 7.7 litres of nmethanol and 260 m of water are
placed 25 in a 20-litre reactor kept under a nitrogen atnosphere. 53.3 g
(1.4088 nol) wbosyesdpsum bor ohydri de are added in snall portipgﬁggg,oglm S
solution kept at roomtenperature. At the end of the addition, the reaction
mediumis stirred for 30 minutes. After- 8aporation of the 30 solvent, the
residue is dissolved in diethyl ether and the organic solution is washed
with water until a pH of the washings equal to 7 is obtained. After
evaporati on of the sThejinatmacalogizal progertiesofiths éolendundomipsudsysetal | 1 zed from
200 m of pent %ge. Aftg% %{%o&rs. at 35 -20C, the solid obtained is drained.
269.3 g of the “ERPRREY OF MFJACI™VEE ESBhus obtained, that is to say a yield
of 88.3. The mel ti NgTaY KA neRfurdnttinbofGR FAURPatic NAWST WARKidhinddte BT WO
99133825 - 30 PCT/EP98108101 TLC. (MERCK "Kiesel gel 60" silica gel;

AcOEt hexane: | -Wistar pats weighing 20250 g,wereysacrifiomipyervical dislopatipnpthe liver

3 Ol or ot s e KA RELQRASEN kA Qe BE%scndl thladity D! ) Of (he
conpound obt ai neaé In the preceding step in soﬁ utron 1n 2.7 litres of

tol uene are pl adtemtentrifigation, iteseemicensomes wére ricubatedevitia'* Gioleyd genzyatew s pher e

d tected f JTDi . 16 . 1) of. thiqnyl, chlorid
2ded or opw se FEPTEREL b pistiof feseBhed b £ sBE Eieb e medy od Mgt el (o ©
nedi um gradual | 1980 eLORBE3I TWAliids Fere eRbractdddrodi e Blcubdiewil dindetifol- t e reacti on

mediumis stirred for 30 mnuteg. After evaporation of the solvent, the 15

residue is di ssebloyelermemixtere agd  Etaley chotgstera wgasaparated by (TL&H thedatigashed wit h

wat er untith a ' I j ' ried
over sodi JPn su%‘?iﬁn{egﬁéé@%%%g?ﬁi%ré %?1' gﬁfg&g%ﬁ/‘gﬁé@ 9‘?9‘?%”’5‘9%? edgn oi |
are obt ai ned, tinanhibitory corsentratioy @ (1Gspfepeebanting the coxi®ntraiion of pordpound

2- (4- Phenyl - 2H 3-benzq[ b anyl.) gcetonitrile. 58.2 g (1.186 nol) of sodium
cyanide in susp‘@*’l‘lgg*né 9%84&%9(‘(“)7@3@/“& di net hyl sulfoxi de are placed in

25 a 6-litre reactor Agoitexifigle/th@iqy) vde8oNcaptandNg, e, Aal pwaleected from
noi sture. 291.2 g (1.13 m)l% of the conpound obtaingd in the preceding step

in solution in mEsgectively 8x 56" moles X 10 melefk pnesd 1y 10 Anelel dr opwi se to this

sol ution pt at roo Pﬁ’gﬁ j 1 t he
reaction ﬁgdi umis strqlre%r e %a%%rb‘r& tﬁ%ﬁ%@ﬁ“&g?gpﬁtgfcghﬂ?tga)gglugraiesgﬁflﬁto an

i ce-wat er mi xt ulNstarTthts weighirigPi30-Q50 gfand fastdd fos 2€ koursicceived simekaneoustysthevi t h

met hyl ene chl orjde.. The organi ol Yt LS shed wth, water and then

dri ed over sodi %‘BTWF8?&@‘“&?’%@%@38#’&%%%?“%°¥ LR Y862 g of an
oi | are obt ai nedgaidfidtedirhllyl Witk I5sl@leseebl] threa his fayer,cngl sfdleyd whe tkept ane .
1-1 mxture and 1s chromataographed on a sjlica gel. After evapaqration of
the solvent,  (iemgbe reyg-ebital snus: the-ploodaadiosativity deigminedjonP.1 i ofserum o

obtained, jfat igydsentsfihe theddudntbnPbf tOab3orption of *H-cholesterol. The results were

expressed in effective dose 50 (EDyg) in mg per kg of animal and represented the

quantity of compound inhibiting the intestinal absorption of cholesterol by 50%.

As an example, the EDs, values of compounds No. 1, 4 and 6 were
respectively 0.005 mg/kg, 0.038 mg/kg and 0.023 mg/kg.

25 Test C: hypercholesterolemia model; claim 1 compounds were tested by
oral route in animals subjected to a cholesterol-rich diet;

As an example, in the male Wistar rat fed a 2.5% cholesterol enriched diet
for 8 days and treated for 2 days with compound No. 1, total cholesterol was
lowered by 50% at the dose of 0.78 mg/kg; the effect was mainly observed on

30 VLDL (Very Low Density Lipid).



TLC. (MERCK "Ki esel gel 60" silica gel; AcOEthexane: 1-3); Rf = 0.63 51.R:
a CN = 2247 cm!| NMR (CDC13): 3.1 (s, 2H); 5.0 (s, 2H); 6.65 (dd, 1H); 6.8
(dd, iH; 6.9 (dd, 1H); 7.15-7.3 (m 3H); 7 .4-7.6 (m 3H . Step 5 10
2- (4- Phenyl - 2H 3- benzo[ b] pyranyl )acetic acid. 56.7 g (0.229 nol) of the
conmpound obt gjg\Rfad:9 the preceding step in solution in a Mpghkp&gafo 300 N
of acetic acid and 300 m of a concentrated hydrochloric acid solution are
heat ed under reflux for 15 3 hours in"&12-1itre reactor. After cooling
(standing for 12 hours at roomtenperature), a precipitate forns. After
draining and rinsing with water, the precipitate is solubilized in
met hyl ene chl ori de. AiheammbnlmhqoﬂablsefedaOwa’sﬁmtbsw'rdllenmmedxe(ionuiI a pH of
t he washi ngs ual ,20 t IS obt al d dri ver i um sul fate and
evapor at ed of?i S‘FH@“§?§F$H‘“B§5?%"I°H‘% E%‘f‘%‘f&‘@flgg’d tﬂ%‘éﬁf SR ¥AY ¢ hen
drai ned. 54 9d@éreats&?bm/eﬁ@tﬁeid&eedomngmgembQﬁsct%&ﬁiam;dbbsbmaoﬁs to say a
yield of 88~. |s conEoun has a nelting point of between 147 and 149C 25
|.R: a CO = oy LowwiRengityddnid) : 3.1 (s, 2H) ; 4.8 (s, 2H) ; 6. 6-7.3
(m 10Hg. 2 - OtherTﬁerrpmrmu % f@iiﬂﬂl@a§ | abB Wi idh ZpkS wdyRee - 30 By
appl yi ng thejgﬁe‘r ati ng gr ot ocol above for the preparation of
2- (4- phenyl S5&RYOP ]?ﬁr%?ﬁ%rg@ ie aéf‘ﬁem't%e corrpounds assenbl ed in
TabI e 3 bel ow areIprep aze A IR /oY
"OH "3 5 Preparati onwyanRBI)@.I t| p0|2n.t(C(.QJ)I |1kox§v 4-n-hexylthio
. 1M4-F-CsHa-oj | ”!I"ES’ Hs- 0|I These c%n'gouncks er e obt,al ne VI a the
i nt er nedi at es® WY i les FA% FRATRP 16 ollowed  is,

example, the following:

10

15

20

25

30



TABLE 4 X V11( R~- RZ~R~- RS~H)

above fromt
TA9LE 5 5 10
COVI.1M4- F-

fromthe app
| nt er nedi at e

10

15

20

25

'CHO R3 Internedi ate No. XR3Mel ti ng poi nt
(OVIl.104-F-CoH4- 113-115VI1 . 2CH2C6H5-0il 15 More precisely, these

conpounds are prepared by carrying out the procedure as in step 1 of
he appropri ate reagents. WO 991 33825 PCT1EP98/ 08101 -
M&% VI (R~=RZ=R~=RS=H~ | nt er nedi at e No. XRSI){EJr;EbMS
-96-9

33
i nt

8VI . 2CHzC6H5- @i b2 More precisely, these conpounds
were prepared by carrying out the procedure as in step 2 of 1I11.1 above

rﬁlgrlate rwentiprﬁrﬁ%ﬁsnﬁfl 3 L(R- m-R\Z R4 . RS . H

"2) 0{co-0tBu], C0,t.Bu
D ———
OR N
TMEDA/Buli
R = (C,-Cg)alkoxy (S-n-CgHy3),
S-Cgll,, $-Cell 13
NH, NH
\
HCI 4M C0,t.Bu
OR N OR
Step 1

tert~-Butyl (2-methoxy-3-pyridyl) carbamate:

3.72 g (30 mmol) of 2-methoxy-3-pyridylamine in
solution in 30 ml of tetrahydrofuran are placed in a
100-ml reactor, protected from moisture, and under a
nitrogen atmosphere, and then 60 ml (60 mmol) of sodium
bis(trimethylsilyl)amide in a 1M solution in
tetrahydrofuran are added dropwise at room temperature.

After stirring the reaction mixture for
20 minutes at room temperature, 6.54 g (30 mmol) of
di-tert-butyl carbonate are added dropwise to the
reaction medium kept at room temperature.

After stirring at room temperature for 3 hours,
the tetrahydrofuran is evaporated off. The residue is
taken up in ethyl acetate, washed with water, with
hydrochloric acid (0.1 M) and then with water (until a
pH of the washings equal to 7 is obtained). After
drying the organic phase over sodium sulfate, and
evaporation of the solvent, a black oil is obtained
which is chromatographed on a silica gel (eluent ethyl
acetate-hexane: 1-3). After evaporation of the solvent,
6.1 g of an amber-coloured oil are obtained, that is to
say a yield of 90.2%.

TLC: (MERCK “Kieselgel 60" silica gel; AcOEt-
hexane: 1-2); Rf = 0.4

1



(OV.104-F-C6H4-0i | V . 2CHZCGH5-0 i 1 15 More precisely, these conpounds
were prepared by carrying out the procedure as in step 3 of 111.1 above
fromthe appropriate reagents. WO 99133825 - 34 TABLE 7 x CN

~y(Rt ~RQR4~RS~H) H3 5 PCTI EP98/ 08101 Tntermedi at e No. XR3Mel ti ng poi nt
(C)IV 1HA4- F- 79k V . 2CHzC6H5-0 i 1 More precisely) th?’i/ﬁ??ﬂ?ﬁ% fy4nds
were prepared by carrying out the procedur-e as in step 4 o above
fromthe appropriate reagents. 10 EXAMPLE 1
N-[2, 4- Di net hyl t hi o- 6FfRet:hyl NB- py3 42§l 1C0 (%4-13Rd&nyl| - 2H- 3- benzol b] pyr anyl ) ace
tam de. 45 g (0.169 rgm: olcBecid-pheny! (2H39henzal, bkpy(sanyimacetlg acid and

23.5 mM (0.16 15 of eth | anmn 338 net hyl ene
chloride are gfjggeéH EIlfl rexrea %ﬁ{}rot}e% r&u? *43.02 ¢
(0.169 nol) oftEhi §(2- @m ek &z adl-edHERy ) Hhdsishi e §Cf=d7c$llm)|de are added
in small pgrtions to § sol ution kept bet ween 0 and 5C, 20 follow ng

whi ch the reaction mxXtur 13 stl ed .for 169 of
2, 4- di et hyl t hi o- 6- ma%(?l gap r| dyfé'h?-r%"e rehtlﬁen a%lém}’;%lpgtn éi\ 23.5 nm
(0 169 nol) ofcatrbiaeeh?Fam ne in solution in 68 mM of nethylene chloride are
t hen poured dropw se mw ¢ hi(202&m6D) UblfoneteeptomsdwRENoBtaigedCinover a

period of one hour, reac di | radu ol ubi | nd is
stirred for f‘hno rec n on%ttl’ e‘pnpggatsé;{gtiﬂﬂt Zi(r;1 66{ d| ?? r%i (??'g’%gt er and
met hyl ene 16h| @thes, anér e%-lopﬁ et e (68 Ppetler edf aﬁétéﬁls%@?ﬂeﬁhmereact i on

nmediumis 30 adilamspd tQr&epéﬁabédouinbYaseEbétﬂ@r,aanﬁJt@%tte@e Fgani ¢ phase
IS washed with Water and then.with_a.h éo& Cld solution and finally
with water untf9*St9® 95?%3%53&/“% Pﬁ 16 " s[%*oe
After having c¢ooled the solution to -70°C,
37.5 m1 (60 mmol) of n-butyllithium in hexane (1.6 M)
15 are added dropwise. The reaction medium is stirred for
2 hours at -10°C and then 14.1 g (60 mmol) of dihexyl
sulfide are added dropwise at -70°C.
After stirring the solution for 12 hours at
room temperature, the reaction medium is taken up in
20 water and extracted with diethyl ether. The organic
phase is washed with hydrochloric acid (0.1 M) and then
with water until a pH of the washings equal to 7 is
obtained, and then finally dried over sodium sulfate.
After evaporation of the solvent, an o0il is obtained
25 which is chromatographed on a silica gel (eluent ethyl
acetate-hexane: 1-5). After evaporation of the solvent,
5.6 g of an oil is obtained which crystallizes, that is
to say a yield of 82.3%. Its melting point is between
72 and 74°C.
30 TLC: (MERCK ®*Kieselgel 60" silica gel; AcOEt-
hexane: 1-3); Rf = 0.3
I.R.: v NH = 3171, CO = 1720
NMR: (CDCl;): 0.85 (t, 3H); 1.3 (m, 4H); 1.45
(m, 11H); 1.7-1.8 {(m, 2H); 3.0 (t, 2H); 4.25 (s, 3H);
35 6.7 (d, 1H, § = 6.8 Hz); 7.85 (d, 1H, J = 6.8 Hz).
Step 3
4-n-Hexylthio-2-methoxy-3-aminopyridine
5.6 g (16.45 mmol) of the compound obtained in
the preceding step in solution in 140 ml of ethyl



a pH of the washings equal to 7 is obtained. After drying over sodium
sul fate) the organic phase is evaporated off. The solid obtained is

di spersed for 30 mnutes in 300 M of ethanol and then drained. 52 g 5 of
t he expected product are obtained (in a wet state). The product is then

recrystallizagobsgesd. 5 litres of ethanol and placed for JMS@ 3361 - 20C.
After draining, the solid obtained is.djjed in a ventilated 0oV ? hour s

30 mnutes at 50-55C) and then for 20 10 hours at 95C. 30.5 g of the
expect ed conpoasatadee anldud 4dbmdi edda ®#hMt hiydroohleyia g¢id dsofutd®n2% This

conpound has aaFelniidag, PRLBh @ig&%w%@@%ngoeﬁ al 146 0 LYERGK -t &t esel gel
60" silica gel; AcCEt xane - = 3198 cm1; CO

= 1661 cm 1 NVR (CDCER %a‘f‘( & %?‘f}lu“é ﬁs(iL é§H) 23 §’§ hUFE R
4. 8-5. 0 (sd 2¥Hom 6t@np7¢zzat(une 1THe moe:ennag@danml yisi stherCApHd2O2~2
448 . 5 CHN ii{;?ei CWJ.%hedso/ﬁﬁﬁng‘bl%a%%oﬁagé r?c%.lFO‘é.ndF?(O 66¢ 621 34 6. 23

14. 07 20 EXAMPLE .2 rret hyl t hi O ]X
3- (4- phenyl - 2H¥%3 o[ﬁ?b? )J() 8 ST garyic

3- (4- phenyl - 2I—plsa$ﬁ_anz-t@_[ b]ﬂgshpér aﬂyﬂl’) prwgpez e@m‘c quea*l i oveol usédimi n 30
of rrft hyl enedcbugfacc@ azsdphateﬁdlelvaparaégd nbffeatrher oﬁ.rlOtc?%ﬁQleﬁrg LI
nmoi sture, an ro or mami.de ereto

nmol ) of oxal yf: ‘—‘g'ﬁgtfé’plhma oé?eaa drs&;}\?olc?e %to {jﬁ‘}lusené:OI uflf‘ﬁ%f,%’??kept at
room t enpet@t umethane) re%\%‘t@bnemmm@ tqiﬁerthﬁeaﬁ@w&}wdeﬂ r&¥ laefor 1
hour. After evaposal ik @bthhgeds! vedt .id e rsa905|9ﬂe1@dwr§1| gstaken up in

20 M of nethyl ene chl,@_(r)d'n:ga# © §£l§%§%}%r%&l 30 t,hen poured g &,mxture

kept between 0 and 5C

, 4- di net hyl t hhexgneetInd)3- Bfr =dPlanmi ne, 2.2 ni of pyri d| ne and 30 m of
WO 99/ 33825 PCT/ EP98/ Q&ﬁll 1c§@13)rretdud5enetchbﬁlji.dq 2‘Ei1e3r egul tjnlilg reaction
mediumi s irre gyper,a our, f d| t of
wat er, the t%rg:}nSc ﬁag ? &r%t d a]ﬁfnér%ggt‘thsr?grﬁ{] )s’he th a2
nor mal hydr ochl(erni éHhm@l 75 @bl L&H)on and (Aenlbi th <ek-Gr Hanoi .4 fH of the
washi ngs equal 140 & Lsgoptidyned. After drying over sodiumsulfate, the

organi ¢ phase is evaporated off . esul t i sper n 10 m

of hexane and drai ned. i:ﬁ 2 Jﬁc’;’ R cchlb% j&g LJ.‘: nassi{%gibt ai ned
in the crude SWW from 140 m of ethanol (12
hours at -2QC) and thep drai Bedspifo (bycidbpedtddesrpd’ -tm-eoapemtzedocorrpound

i s obtained, that , v und has a nelting
poi nt of bet Weé"‘sr%’L fé’iﬁzg gﬁ% %%%%Y?MQ |°2'§e 60" silica gel;
AcCEt hexane: 1-1); Rf Et€pP5H | . R: a NH = 3253, CO = 1652 Nl ~t: (CDC13) :

3'855(3’5 ?52 ) 24 (S5s€&°{cﬁ°1@€ma§lg 1?@6 (%!-é:;(og\ong%m%%dﬁoé éZ')é 87
L m

(d, 1H); 7.05- ;g}ﬁl@(lilz ﬁ!)b y&iﬁ Per cent age anal ysis

Cz6HzdNZCz 85 M/d 460 . 48249 H N|033<ﬁ1>%h| apéd O)S'G’F%GSHCEEP-G“‘B@E 13192 Found

% 67.54 5.25 6.ddilut4oh5in 500 ml of dimethylformamide are placed in a
reactor kept protected from moisture. A solution of

70.1 g (0.25 mol) of spiro{cyclopentane-1,2’'-(4'-(4-
fluorophenyl)-2'H-benzopyran} in solution in one litre

30 of dimethylformamide is added dropwise to this solution

kept at room temperature. The solution is stirred
overnight at room temperature and then poured into
3 litres of ice-cold water. The reaction medium 1is
extracted with diethyl ether. The organic solution is
35 then washed with water (until a pH of the washings
equal to 7 is obtained), and then dried over sodium
sulfate. After evaporation of the solvent, the solid
obtained is dispersed in 100 ml of ethanol, placed at
-20°C for 12 hours, and then drained and dried. 68.7 g



‘25 The conpounds of Exanples 3 to 5 bel ow were prepared according to the
procedure set out in Exanple 1, from appropriate reagents. The conpounds of

Exanples 6 to 15 below) for 30 their part,
t he procedure of Exanple 2 from appropriate reagents.
assenbl ed i Rydaddags 8 and 9 bel ow.
CHRg--~-- ~ HAS ~3 PCT/ EP98/ 08101 Ex.25 R1 R R3 R6 + R7 RO Ar
point (oC) 0 3 0OHH~ Bond H ~
~'~ ~ 218-220% they xPegtedy

5

10

15

20

25

30

35

A etrdenPior WM 9Y93E838thanol) .

TLC: (MERCK “Kieselgel 607 silica gel; AcOEt-
hexane: 2-100); Rf = 0.7.

Step 2

Ethyl 3-{spiro(cyclopentane-1,2'-(4'-(4-fluoro-
phenyl)-2'H-3'-benzopyranyl) ] }-prop-2-enoate.

14.1 g (39.25 mmol) of the compound obtained in
the preceding step in solution in 40 ml of dimethyl-
formamide are placed in a reactor kept protected from
moisture. A solution of 850 ml of triethylémine in
solution in 90 ml of dimethylformamide is added drop-
wise to this solution, kept at room temperature, and
then the following reagents are added successively to
the reaction medium:

- 0.72 g (2.3 mmol) of tri(2~tolyl)phosphine;

- 0.18 g (0.79 mmol) of palladium acetate, and
then dropwise at room temperature,

- 19.55 ml of ethyl acrylate (180.5 mmol).

The reaction medium is then heated under reflux
(95°C) for 2 hours. The reaction medium is then poured
over a water/ice mixture and then acidified with a con-
centrated hydrochloric acid solution of pH equal to 1.
The precipitate obtained is extracted with methylene
chloride, and then the organic solution is washed with
water (until a pH of the washings equal to 7 is
obtained), dried over sodium sulfate and evaporated
off.

The solid obtained is finally dispersed in
100 ml of ethanol and then drained. 10.5 g of the
expected compound are obtained, that is to say a yield
of 70.8%. The compound obtained has a melting point of
between 138 and 140°C,.

TLC: (MERCK “Kieselgel 60 silica gel; AcOEt-
hexane: 5-95); REf = 0.3

I.R.: L CO = 1715 cm™.

were prepared on the nodel

of

These conpounds are
WO 991 33825 - 37 _ TARMmEMses16i R2 RT
Mel ting
184-186 r~~.cw ¢cK,0 4 CHz HH ~ Bond H
REORPS EorReHEBUBo PP tRined 1 2¥h38018WE8 6 O H H ~
Bond H ~~- - - sa234- 33e@leéHoE 7605K. HThis Bonokdud® Hoas--a Iel-thihey eidiat i Pr
H ~ Bond H ~

8 OH



PCT/ EP98108101 - 38 TABLE 9 Ntl - A~ EX. XRRR=R3R6 + R~Rio +

Rl =Ar Mel ti ngoror poi nt R5, R~-Rio, R i (C) 9SHHbondbond~' ~-~~215 - 217cr5a~ 10
-(CHz)4- ~ bond bonds ~~ 215-217erSa~i|l0- (CH2 ) 4-~bondH,

H~~~214-217cr ~a~12SHH~bondH, H~~~170-172cr~a ~130HH~H) HH,

H~~166- 168c~goldSdsbondBond~~ ~248- 25015SHH~bondH. H~h ~18414PB&ki012 | N

these two tables, "bond" neans that R62éand R~, respectively Rlo and R11

t oget her forma bond. WO 991 33825 - 39 PCT/ EP98/ 08101 EXAMPLE 16

2- (4- Phenyl - 2H 3- benZ¥SB-gyr anyl ) hexanoi ¢ acid 3.1 nl (22 mml) of

di i sopropyl am ne in sol{spied [cpcRiperttafe-totrattydrs o4 ufnoy-e placed in a 5

2 butyl 1§ 1 hi G TR Hovont (18 e A PaPEoar o tS RS0l on '

exane W se i's sol ution kept
at 0OC. After stlrrln %h"@ e alct 6W°ﬂféd|q5mtfléﬁ' ‘:’L‘E‘“Eﬁ\mﬁe%b%ﬂlr@@ me6 g (10

mmol ) of 25(4tphéepybcitdy bsoew[ dfe 1fopyednihiace00 cmbcotl atRamsTied
dropwi se to this.sol pt,saty QC. qﬁpdt]; m iyred fob;
hours at 0OC agé m% H% %orff Bi 1 N S)o-Hlﬁml mgﬁutgg%&aréedsp%r%% into
this sol uti ontRépt Satutinn t%é’ﬁé?ﬁ%%no‘f‘e‘@)’@m Tife eRchraRedi wode® s
stirred for 72elfibuxs ﬁdr 180rebmieperditer e. ew&fpbeataddj titdre ofoder and

hydr ochl ori c ti;gn t et hyl
et her. The orgg’hlg(l:ﬁ% ase &i%terer‘ras%%as aftdh éﬁexe}g]{da%grgggghahrﬁ% hen

n
evapor at ed0of Fo1Ffe 6 | TebSHtYEd; s’-rbh‘?%'ﬁea’{'ogFﬁﬁhé&SBﬁuﬁl%l PPERIGR

being filtered. The agueous phase 1is acidified with
hydrochloric acid (to pH = 1), and then extracted with
ethyl acetate. The organic phase is washed with water

(until a pH of the washings equal to 7 is obtained),
15 dried and evaporated off.

N

The solid obtained is dispersed in pentane and
drained.
17.5 g of the expected product are obtained,
that is to say a yield of 100%. This product has a
20 melting point of between 172 and 174°C.
TLC: (MERCK “Kieselgel 60" silica gel; AcOEt-
hexane: 1-1); Rf = 0.46
I.R.: v CO = 1682 cm™!
NMR: (CDCli): 1.5-2.5 (m, 8H); 5.5-5.8 (d, 1H);
25 6.5-7.5 (m, 9H); 10 (s, 1H).
Percentage analysis: C33H14FO;, 0.25 mol H0

Mw: 354.87
C H N .
Calculated % 74.39 5.49 5.35
Found % 74.65 5.58 5.39
Step 4
30 3-[Spiro{cyclopentane-1,2’'-(4’'-(4-fluoro-

phenyl) -2’H-3'-benzopyranyl) } 1 propanoic acid
A solution composed of 7 g (20 mmol) of the
acid obtained in the preceding step, 170 ml of tetra-
hydrofuran and 5 g of Raney nickel are heated, with
35 stirring, for 2 hours 30 minutes in an autoclave at a
hydrogen pressure of 100 bar, at 60°C. After filtration



20 (eluent: methylene chloride). After evaporation of the solvent, the
crystals obtained are dispersed in pentane and then drained. 1.7 g of the
expect ed conmpound are thus obtained, that is to say a yield of 52.8. This
conpound has a nelting point of between 117 and 119C. 25 TLC ( MERCK

"Ki esel gel 60vVO%3381sa gel ; AcOEt hexane: 1-1); Rf = 0.5 1.R: _a CO = 1697.
EXAMPLE |7 N-[ 2, 4- Di met hyl t hi o- 6- met hyl -53- pyridyl] 30 PCT/EP98/08101

4- (4- phenyl - 2H 3- benzo[ b] pyranyl ) but - 3- enam de SteE 1

4- ( 4- Phenyl - 2Ho3- Wévez of df phwrsanyandutevapenadidii CofCithel. o Dk 008,00l ) of
4-phenyl - 2H 3 331benzelhhwyr anyhcashowd dehyds .and 3, 5%&‘)-808%}1”0') of
1-car boxypropylc Q\osgh(? ium brogi de i n suspension in 90 BFa- 1s

t et rahydr of ur an - are-p 3 ez trBE Ptk &t 1978€ect ed from moisture. A
solution of 1.9 g (0.OlE MWIRCH pliesslged teomt -dulivd dgein AQogt- of WO
99/ 33825 - 90 nRLAAEPIR/081@E tehrghydrofuran is added to this suspension
over 1 hour at OC. The_reaction mediumis, stirred for 30 mnutes between 0
and 5C and then for 1 hdtr’ & CPoﬁr‘rH%?rp’w‘é? ature. The reaction mediumis then
poured into an 5 ice-waterOthext taeidmbl hivxmllar ayt ach Wikdrrdiptiy! - et her.
The aqueous phaaR,/j-erfGi-0i hh8deMbil LY } chloric acid (pH -
2). After extraction ggﬁ ?gelg u,eo%ﬁ ﬁhasgg&mafa'gggtﬂyﬁd‘ru%cs@fafé *Ffle 10

organi ¢ phase is driedovaP*sd Euff SPETARINEVRESEateY. d2sgrithed sol i d
are obtaink®, #hPER $BTiH iin ditesalased ofn3a [ spity| BRA dpfehekhde: €5 hyl
acetate . 9-1 muxtyyerBistdohenl}ipont il{gca gel . After

evapor ati on of Eg S Iv%%},iﬁo..? g ofﬂg:félbé |S°nggg§%lehfprz%aﬂ?&tc is to say a
yield of 29.9. ! ?’NE WiBgePGEfs 6 foTMuda §E| weve Gbt@HDEE2- MeOH:
45-45-10) ; RfF = 0.651 . R. : yC®2H = 1718 cni 1. St_ ep 2 20

N-[ 2, 4- Di net hyl t hi 0- 6- et hyl - 3- pyri . dghhfls (£- phenyl - 2H 3- benzo[ b] pyr anyl ) bu
t-3-enamd 5i s prepared under the conditions of Exanple 1 from

4- (4- phenyl' = 2H 3- benzo[ b] pyranyl ) but - 3-en-1-0i ¢ acid and

2,4-di methyl t hi o-6-met hyl - 3-pyri dyl am ge. B¢5 Mel ting point = 204-206C TLC
(MERCK "Ki esel gel 60" silica gelg AbgEtMeaer 1-1; Rf = 0.6) |.R : yNH =
3203 cm1; yQ = 1651 cm 1l NMR e?'ém‘3l—|); 2.55 (s, 6H); 30
2.9-3.2 (m 2H); 5.05-5.15 (m 2P . 6.3 (d) 1H) ; 6 .6-7 .5
(m 11H) ’

Rig
Preparation | X | Ry | Ryy R, R R, R, Melting
No. point

(°C)
I.2.1 1Y) H H 4-F-CgH, H = (CHj) 4~ 177
1.2.2 S H H CeHs H H H oil
1.2.3 0 bond 4-F-C¢H, C2Hs -{CHp)¢- | 138-140
I.2.4 0 bond 4~F~-C¢H, H - {(CH;) 4~ 172-174
I.2.5 S bond CgHs CaHs H H oil
I.2.6 S bond CgHe H H H oil
I.2.7 ] bond CeHs CaHs H H oil
I.2.8 0 bond CeHs H H H 216-218

In Table 1 above, the term “bond” means that

20 Ry + R;; together form a bond and 4-F-CgH; is the
radical of formula



-41 cr~AlMs 1. Conpound of formula | R4 (~) ~CONH -Ar Vin which Xis Oor
S Rl and RZ, which nmay be identical or different, are hydrogen)
(d-C6)al kyl or (C3-Ce)cycloal kyl, or alternatively RL and Rz) together
with the carban atom bearing them form (C3-CB)cycloalkyl; R3is a
(C6-A z)aryl wpwdnasal |y substituted with one or nore Y rad| E’?}Eﬁmm‘ﬁ’mx(:h may
be identical or different; which is optlégnally substituted wth one or nore
Y radicals, which nmay be identical or ferent; Y is hal ogen,
(Cl1l-C6) al kyl optionally substituted withyone or nore hal ogens, a
(G -Cs)al koxy optionally substituted with one or nore hal ogens, a
(Cl-Co)al kylthio optionally substitute h one or nore hal ogens)
(C1l- C~)acyl am no, (Cl-C3)acyl oxy, hydr vitro, cyano, am no,
(C1- Co6) al kyl am no, di-(Cl-C6)al kyl am noypyrrolidono, piperidino,
nmor phol i no, (Cl-C4)al kyl sul fonyl am no, (£z-CS)al koxycarbonyl) carboxyl)
(CZ- C6) al kyl carbonyl, carbanmoyl, (Cz~Cs)al kyl carbanoyl
i -(Cz-CS)al kyl carbanoyl or (Cl-C6)al kyl sul fonyl; R4 and R5, which nay be

identical or different Y rad al or alternatl a hydrqgen atom
Ar is one of the foll o%?ﬁ{;egf i Sor ¢ int eggecﬁ%:er OPiBeS or C T4
Ts T1 and T2, which ie¢ be thr.bn:tqnmlunds dffTaﬁ:pJeth afowehal ogen) (Cl-Cs)

al koxy, (015Cs) al kylthl o or (ClGCs) al kyI T is a hydrogen atom or
(d-Cs)alkyl; T3 and T4, which may be cal or different. are (Cl-Cs)
al kyl, (d-GCs) al koxy, (Cl Cs) al kyltt E% %CsClZ) arylthio, (d-GCs)

al koxycar bonyl, (C1-C6) al kyl carbonyl) (Cs-Clz)aryl carbonyl or -(CHZ)p-OR
in-whichpis1, 2, 3or 4and Ris (®#¢-C3)alkyl, Rs and R~ are each a
hydrogen atom or alternativelkf R W Rx together are a bond; Z is either

(i) the dival ent group -CHR9}{ RS i $X (RwyHg ®#@YN at om or
(C1-GCs) al kyl; '

R3
Intermediate X Ry Ra R; Melting
No. point
(°C)
IX.1 0 - (CHy) 4 4-F~CgH,- 107-109
IX.2 S H H CgHs- oil
IX.3 0 H H CeHs— oil
10
III - Preparation of the carboxylic acids of

formula II in which Z is -CHR,-
1 - 2-(4-Phenyl-2H-3-benzo[b]lpyranyl)acetic

acid

15 Step 1
4-Phenyl-2H-3-benzo[blpyranylcarboxaldehyde.

3.13 litres (40.7 mol) of dimethylformamide are
placed in a 6-litre reactor, kept protected from
moisture and under a nitrogen atmosphere. 748 ml

20 (8.14 mol) of phosphorus oxychloride are added dropwise
to this solution, kept between 0 and 5°C. The reaction
medium is stirred at 5°C for 20 minutes, and then
175.28 g (0.814 mol) of 4-phenyl-2H-benzo[b]pyran
dissolved in 246 ml of dimethylformamide are added to

25 this solution. The solution is stirred for 48 hours at



‘or (i'i) the divalent group -CHRI 0-CHR11- in which Rlo and R11 together form
a bond such that Zis -CH=CH or alternatively Rla and R11, which may be
identical or different) are as defined above for R9; or ( iii ) the

di val ent group -CHR12- CHR13-CHZ- in which R12 and R13 together forma bond

such that Z ywgge/sdshsCH CHi -) or alternatively R1Z and R13, phighsifiy be
identical or different, are as defined,gbove for R9, as well as its

addition salts with a phar maceuti cal | y acceptable acid or base. 2. Conpound
accordi ng to £béemmeémpehatwcd er TEedreactbhat Medsuhaliegether{ Godisdal kyl ,

(CL- Co) al koxy kg T LUBLAEBLOYhyxByre CHERAUNG ARE L% { QoA one of the

precedi ng cl al ns aracteri zed e identical
or different)t5rtedydPOyen HYIEPFEIRaFPYRFYOR] RaNdn®y t%e?ﬁ%‘?‘t%t h the

carbon at om benan nho tared)s ffiofrad( €8x Ce) byt ot kydam tempéFatiBei sThe (Cs-C, 2)
aryl optiogal #g?bﬂ?“"é Ug;%ln""'& e PG TREEeY E?ﬂé&a'uﬁﬁh"mﬁﬁfg ﬁSg%n At om

i dentical or erent I's halogen; R4 and R5 are eac
Ar is one of ERB e1’ollovv|ng groups A, BC T3 TT3 Tgy or CTa T, T1 and
Tz, which may be identheabrganidi ffoduedbn ase theh- Gaphk8ylvith watéra

h d t | 14 |
i 1ferent, Sf‘é‘ﬂg‘c{fgéé@s)f‘““y S &P P Rt gl o e g
R~ are each a®°k drb@en"%‘fﬁﬁ?ﬂ Mhﬁéf’naf‘?ve‘ﬁgs%r% RO t38¢9t mér @fe a bond:

Z is eithep (heptheedi Thignsodubign - BHRI1lowedhtechsRands farhydhogen at om or
(G -Co)alkyl; 4@r _Gigor bha dnkal 2Rk 26248 f%ﬁéa %Rﬂw_twe&ha&& Ra and Ri1

together form.a %énd such t at é&%‘? or ternatively R o and R11
are each a hydog&hedt oht %(ﬂ%fp deﬁ?ESFﬂﬁ’lnﬁr‘P u%%f%é’b&ﬂf‘ﬁé precedi ng
cl ai ms, char acthati Zed tdon samta Riehdl 6 aBel®m. hfbisgenmpdamd Bas Canpound

according to [ qgé%g H?Btg@& godcs, - CHRl z- CHR13- CHz-, R1Z and
R13 bei ng _as gle?ﬂt%é b@':‘?ﬁm . érsp und CCOI’dI n%éto any one of

Clains 1 &8 5, char ac?%?rzed W:\R@]ﬁat S Oand Ri1dFE Rz9etéget her
wi t h the car barH.alpthdxaaei:ng-1henkf f=ol0msa (CB C_B) cycloalkyl . 7. Conpound
according to any one gfr¢ aie1]y L 05515 char achgr,i zgdgl—n 5th Xoy$.0 or S
and Z is chosegn 4]‘srorg |; a(CH:CfH- and h|| )H-%CH: % i

I.R.: L CO = 1660 cm™,
20 Step 2
(4-Phenyl-2H-3~benzo([b]pyranyl)methanol.
302.6 g (1.28 mol) of the compound obtained in
the preceding step in solution in a mixture of
7.7 litres of methanol and 260 ml of water are placed
25 in a 20-litre reactor kept under a nitrogen atmosphere.
53.3 g (1.4088 mol) of sodium borohydride are added in
small portions to this solution kept at room tempera-
ture. At the end of the addition, the reaction medium
is stirred for 30 minutes. After evaporation of the
30 solvent, the residue is dissolved in diethyl ether and
the organic solution is washed with water until a pH of
the washings equal to 7 is obtained. After evaporation
of the solvent, an o0il is obtained which is
crystallized from 200 ml of pentane. After 2 hours at
35 -20°C, the solid obtained is drained. 269.3 g of the
expected product are thus obtained, that is to say a
yield of 88.3%. The melting point of this compound is
between 67 and 68°C.



- 44 8. Compound according to any of Clains 1 to 7, characterized in that
Ar is chosen from 2, 4-di net hyl t hi o- 6- et hyl - 3- pyri dyl ;

2- met hoxy4- hexyl t hi o- 3-pyridyl and 2, 6-diisopropyl phenyl. 9. Conpound
according to any one of Clainms 1 to 5, characterized in that Xis CH . 10.
Conmpound accwobionge2so Claim 9, characterized in that Ar |sl,?p P&%s} he
groups B or C) preferably 2, 4di net hyIth|3<a 6- met hyl - 3- pyri dy

2- met hoxy4- hexyl t hi o- 3- pyri dyI 11. Method of r~reparing a corrpound of
formula | according toTeny oMEROK CKaeseldel a0, sthidaacgel} zedoen-t hat an

acid of formnul nB4 ide Whiclk RL, defined in Caiml1, of fornmula IIl:
Xn~R2R7Z-Q18CI]—| BIE@}& OIQS Re, R-and Z are as is coupled
with an aromatic am nelR: NP&C@I'IP?ﬁ ich Ar is as defined in Caiml.

22. Method according teté&bal m 11, charact erized in that the coupling of the

conmpound of gformula 115 ll@éi%pgﬁ orrra on O#;l‘xénff’"ﬁ?-{-' 0[gh%y£;}$ activation

of the acid of fornmul a an acli d an ester or

of a mixed anhydride; afd-? |9) (} he® Mmoot i 9n e t‘PPé“p&h‘i‘“ﬁeWaﬂBPﬁuPa 111
with the conpouwhe peecketiing &temn ist eqml@t)xonlan 2 . Melimcksaaxfortdilngnko eit her

of Qaims 11 anfielZ £ a6 of 150k Walodd: GURT 1588:1 ° rie$RFen

conS|st|ng I n: treati ng_an acl form

bi s( 2- oxo- 3- oxa?zfa}qsmhﬁyﬁ)5%6%%%9%%%@%%*:%3%% of a base; and
then - 480 ( ii ) reaébinh ad. Bfmnme.)ofoff ahivhal | thlovwide tdre e@deaund

obt ai ned i St g dihiscldo VRLEOGo ARCRUUD! A 20%oANEe e QAL Thel O 19)
characterized in that it conprises the steps consisting in.~(i) treating an
acid of forml &%3°5i%h “@Q&@I IERARRT e 1?‘7';) ?es Haskeres- ofAt he end

di met hyl f or mam aie; thad addénibni ) theacteaurizmm amdismofid osmiikaed! Ifowi th t he
conpound obt ai nggdl Ak e8P (hfter evaporation of the solvent, the
15 residue is dissolved in diethyl ether. The organic
solution is washed with water until a pH of the wash-
ings equal to 7 is obtained, and then dried over sodium
sulfate. After evaporation of the solvent, 291.2 g of
an oil are obtained, that is to say a yield of about
20 100%.

Step 4
2-{4-Phenyl-2H-3-benzo[blpyranyl)acetonitrile.
58.2 g (1.186 mol) of sodium cyanide in suspen-
sion in 1.36 litres of dimethyl sulfoxide are placed in
25 a 6-~-litre reactor kept under a nitrogen atmosphere and
protected from moisture. 291.2 g (1.13 mol) of the
compound obtained in the preceding step in solution in
1.2 litres of dimethyl sulfoxide are added dropwise to
this solution kept at room temperature. At the end of
30 the addition, the reaction medium is stirred for
48 hours. The solution 1is poured into an ice-water
mixture. The precipitate formed is extracted three
times with methylene chloride. The organic solution is
washed with water and then dried over sodium sulfate.
35 After evaporation of the solvent, 262 g of an oil are
obtained. This oil is dissolved in a methylene
chloride-heptane : 1-1 mixture and is chromatographed
on a silica gel. After evaporation of the solvent,



'15. Pharmaceutical conposition conprising at |east one conpound according
to any one of Clains 1 to 10) in conbination with one or nore
pharmaceutical |y acceptabl e vehi cl es. -46 16 , Drugs show ng an

hypol i pi dem c, anit-atherosclerotic activity according to claim5 , used as
assay unit) w@cgbggtgggnt aining 10 ng to 500 ng of active ingr ‘QIIL ﬂ'oi(ed W th
a pharmaceutically acceptabl e excipient ,,Use of a conpound accoral ng to
claiml1 for the preparation of a drug to be used for the treatnment of
hyper | i pi dem cog@aty entof. an ®il bze obtaisedpothet ai aidlidyy t ywladign 1 for
the preparati Ol gdrug to be used for the treatment of atherosclerosis.
Conmpound of forrrula I ‘according to Jdaiml iR2 ~4 ZCONH -Ar 3 in which X
is O Rl and R2, whi cALRay @@ﬁ%éfenﬁ?’(%ﬂ@leldﬁfelséﬁﬁ-caargélhydﬁ“&fé:rr ( C1- C6)
al kyl or (C3- Qeaxanecl eaBkyl Rfo @ldaxrnatively Rl and R2, together with the
carbon atom bearing t fara( ) ¢yel oal kyl; R3 is a (C6-Cl2) aryl
optional | yrgsubsti tute Q 80?1% _gr%zrcril%r ex\/ r adi cal s, which may be identi cal
or different; - N‘R vvhﬁc@?]ﬂ!; optLonid:| W%’ubs?r?ut‘éd wiHH ohér nore Y
radi cal s, whi chaanylme |6d<8nt(|daal 1RH); dé fd e(dait ;1HY ;i 9.halvgenima IiL- C6) al kyl
opti onal I y subst) tyted E)one or nore hal ogens, a (C1_C6)al koxy
optionally substl tute one or nore hal ogens, a (Cl-C6)al kylthio
optionally substitut eé&ﬂ-ﬁ one or nore hal ogens, (Cl-C-~)acyl an no.
(Cl-CB)acyi@xy,_hydroﬁyH44@hbn9l 2y -edxbheraia (i) pyt &y Dodcetd iy lastidno, di -
(Cl-Cg) al kyl am no, pgd 25' d%o)zzB' RSiLdbEOtthE §J>\|u@é’ oégahncéi in

al kyl sul f onyl am no. ko xycar ony carb
(CZ C6) al kyl caFBSn?Fecﬁ%%n’b‘ﬁp A fa%crswéar%awmure of 300 ml
-(Cz-CS) al kybgardmsmdyl acbd @68 00 ndl kyEswl f coydentatal Redrawi ch nmay

gteolm denti cal oy dbEer i A818c Yok AR 1aheah! QLA VbRV ALO0EN

15 3 hours in a 2-litre reactor. After cooling (standing
for 12 hours at room temperature), a precipitate forms.
After draining and rinsing with water, the precipitate
is solubilized in methylene chloride. The organic phase
is washed with water (until a pH of the washings equal

20 to 7 1is obtained), dried over sodium sulfate and
evaporated off. The solid obtained is dispersed in
pentane and then drained. 54 g of the expected product
are thus obtained, that is to say a vield of 88%. This
compound has a melting point of between 147 and 149°C.

25 I.R.: v CO = 1721 em™?
NMR: (CDCls): 3.1 (s, 2H); 4.8 (s, 2H); 6.6-7.3
(m, 10H).
2 - Other compounds of formula II in which Z is
-CHR,-.
30 By applying the operating protocol described

above for the preparation of 2-(4-phenyl-2H-3-benzo(b]-
pyranyl)acetic acid, the compounds assembled in Table 3
below are prepared.



~4 T is a hydrogen atomor T3 and Td, which may be are (O -C6)al kylthio; R6
and R~ are each ( C1-C6 ) alkyl ; identical or different, a hydrogen atom
or alternatively R6 and R~ together are a bond; Z is either (i) the

di valent group -CHR9- in which RO is a hydrogen atomor (Cl-C6) al kyl; or
(i1) the diveloaksgéoup -CHRIO-CHRI [ - in which Rlo and Rll\%?@ﬁh&g lforma
bond such that Zis -CH=CH or alternatiyely R o and R11, I {?be
identical or different, are as defined aaéoVe for R9; or (iii) the divalent
group - CHR1~-CHR13-CHz- in which R Z and R13 together forma bond such that
Zis - 48 -CH=CHCH -, or alternatively Rz and R13, which may be
identical or different, are as def i ned®BBBVR for RO, as well as its
addition salts with a pharmaceutically acceptable acid or base.
CACA A AR, A ALA@Y LAYLA F.AL@.ANy.Ay?.Af&.A,S.AS

.Ay. Al @Aufr. ANS. A9y9. A y. Ay. A o
AXr. Af?. Aa@ Al S. A6f . A, . Af 9. Au,

@. A@.A @.As. AuY. A . AYF_. AGRNAR
88(8#_#_‘?p?????x?c<|~9999999599999999

8430H" C

e L L L L L LN Yl b bl b L L Lol Ll L I Ll Ll Lk Ll lrloly) 272?7224XK ++
Fpo ( Isfaiaiesy « t

II1T.2.1 0] 4-F-CgH,y- oil
III.2.2 CH; CgHsg- oil

These compounds were obtained via the inter-
mediates of Tables 4 to 7 below.

10 TABLE 4
X
VII(R,-Rznn‘-Rs-“)
CHO
R3
Intermediate X R3 Melting point
No. (°C)
VII.1l 0 4-F-CgHy~- 113-115
VII.2 CH, CgHs- oil
15 More precisely, these compounds are prepared by

carrying out the procedure as in step 1 of § III.1l
above from the appropriate reagents.
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hour. The reaction medium is gradually solubilized and
is stirred for 12 hours at room temperature. After the
addition of water and methylene chloride, a precipitate
is filtered and discarded. The reaction medium 1is
30 allowed to separate out by settling and then the
organic phase is washed with water and then with a
hydrochloric acid solution and finally with water until



10M S- 109%VE ()--!"S 10%p& ()-- °S 10%& ()--! S 109BB& ()--!* S
109BB& ()--! S 109BB& ()--j H8 10M S-

10! SS10%WVE' () - y10%WK' ()-#gl0%WK' ()-9@Z10%v& ()-!10%& ()-Y 10M 10MJEHS
1I0M'S- 310%WK ()-f& 10%W& ()-Sy&LO%UEK ()- @
10%v& .()_ , Y10%\9/38825 t 10%/&' -V zX6HI8 IOMA'Y 19%\/qu& ()- .’PI ‘ ggs 8101
109%rY& ()-,!8Y 10%WM/& ()-,! 10% . & ()-JX 109 ()-1:10%v& f?’-l: (‘9
3ITL"xV4H8 10! Y 109K ()-,!v' Y 10%/!\7&'3(5)-, 'Y 109vW& ()-,!" Y 109%vMV&' () -,
c‘(\)( 109& ();,)'aP(‘)p\ﬁ 19%/&[}@&'&%@1&;6'5#%&%&8398 14 dBcdPhéaY 20 ()-.!1%Y
109 ()-.!<Y %%@ng(;)_cb\!rexy 1300% ()s_u’l'fa?:(e, the organic phase is
evaporated off. The solid obtained is dispersed for
30 minutes in 300 ml of ethanol and then drained. 52 g
5 of the expected product are obtained (in a wet state).
The product is then recrystallized from 4.5 litres of
ethanocl and placed for 12 hours at -20°C. After
draining, the so0lid obtained is dried in a ventilated
oven (2 hours 30 minutes at 50-55°C) and then for 20
10 hours at 95°C. 30.5 g of the expected compound are thus
obtained, that is to say a yield of 40.2%. This
compound has a melting point of between 201-203°C.
TLC: (MERCK "Kieselgel 60" silica gel; AcOEt-
hexane: 1-1); Rf = 0.51
15 I.R.: v NH = 3198 cm}; CO = 1661 cm™!
NMR: (CDCl;): 2.3 (sd, 3H); 2.4 (s, 3H);
2.8-3.1 (sd, 2H); 4.8-5.0 (sd, 2H); 6.2-7.4 (m, 11H).
Percentage analysis: CasH¢N20:S; MW = 448.5

C H N s
Calculated % 66.94 5.39 6.25 14.29
Found % 66.65 5.34 6.23 14.07

20
EXAMPLE 2
N-{2,4-Dimethylthio-6-methyl-3-pyridyl]-
3~({4-phenyl-2H-3-benzo[blpyranyl)prop-~2-enamide
1l g (3.59 mmol) of 3-{4-phenyl-2H-3-benzo(b]-
25 pyranyl)prop-2-enoic acid in solution in 30 ml of
methylene chloride is placed in a 250-ml reactor
protected from moisture, and a drop of dimethyl-
formamide is added thereto. 0.39 ml (3.76 mmol) of
oxalyl chloride is poured dropwise into this solution
30 kept at room temperature. The reaction medium is then
heated under reflux for 1 hour. After evaporation of
the solvent, the reaction medium is taken up in 20 ml
of methylene chloride. This solution is then poured
into a mixture kept between 0 and 5°C consisting of
35 0.75 g (3.76 mmol) of 2,4-dimethylthio-6-methyl-
3-pyridylamine, 2.2 ml of pyridine and 30 ml of
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drained. . he expected compound are thus
10 obtained in the crude state. The latter is
recrystallized from 140 ml of ethanol (12 hours at
-20°C) and then drained and dried. 0.77 g of the
expected compound is obtained, that is to say a yield
of 46.7%. This compound has a melting point of between
15 225 and 227°cC.
TLC: (MERCK "Kieselgel 60" sgilica gel; AcOEt-
hexane: 1-1); Rf = 0.59
I.R.: v NH = 3253, CO = 1652
NMR: (CDCl;): 2.35 (s, 3H); 2.4 (s, 3H); 2.45
20 (s, 3H); 4.7 (s, 1H); 5.0 (s, 1H); 5.9-5.95 (4, 1H);
6.25 (s, 1H); 6.58 (4, 1H); 6.62-6.80 (m, 2H);
6.84~-6.87 (4, 1iH); 7.05-7.17 (m, 3H); 7.3-7.4 (m, 4H).
Percentage analysis: Cz¢Hz4N.0;8; MW 460.62

C H N S
Calculated % 67.80 5.25 6.08 13.92
Found % 67.54 5.25 6.15 14.15

25

The compounds of Examples 3 to 5 below were
prepared according to the procedure set out in
Example 1, from appropriate reagents.

The compounds of Examples 6 to 15 below, for

30 their part, were prepared on the model of the procedure
of Example 2 from appropriate reagents.

These compounds are assembled in Tables 8 and 9
below.
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In these two tables, "bond" means that Rg and

Ry, respectively Rjyp and R;;, together form a bond.
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mmol) of dllsopropylamlne
solution in 20 ml of tetrahydrofuran are placed in a
S 250-ml reactor protected from moisture, and then

13.75 ml (22 mmol) of n-butyllithium in hexane (1.6 M)
are added dropwise to this solution kept at 0°C. After
stirring the reaction medium for 15 minutes at 0°C,
2.66 g (10 mmol) of 2-{4-phenyl-2H-3-benzo(b]~
10 pyranyl)acetic acid are added dropwise to this solution
kept at 0°C. The reaction medium is stirred for 2 hours
at 0°C and then 1.18 ml (11 mmol) of l-bromobutane are
poured into this solution kept at this temperature of
0°C. The reaction mixture is stirred for 72 hours at
15 room temperature. After addition of water and
hydrochloric acid (2 M), the reaction mixture 1is
extracted with diethyl ether. The organic phase, after
washing with water, is dried and then evaporated off.
The o0il obtained 1is chromatographed on a silica gel
20 (eluent: methylene chloride). After evaporation of the
solvent, the crystals obtained are dispersed in pentane
and then drained. 1.7 g of the expected compound are
thus obtained, that is to say a yield of 52.8%. This
compound has a melting point of between 117 and 119°C.
25 TLC (MERCK "Kieselgel 60" silica gel; AcOEt-
hexane: 1-1); Rf = 0.5
I.R.: v CO = 1697.
EXAMPLE 17
N~(2,4-Dimethylthio-6-methyl-3-pyridyl] -~
30 4-(4-phenyl-2H-3-benzo[blpyranyl)but-3-enamide
Step 1
4-(4-Phenyl-2H-3-benzo[b]pyranyl)but-2-en-1-oic
acid
1.9 g (0.008 mol) of 4-phenyl-2H-3-
35 Dbenzo[b]pyranylcarboxaldehyde and 3.5 g (0.0084 mol) of
l-carboxypropylphosphonium bromide in suspension in
20 ml of tetrahydrofuran are placed in a reactor kept
protected from moisture. A solution of 1.9 g
(0.0176 mol) of potassium tert-butoxide in 10 ml of
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10s10%&’ () - NFlﬁ@&F?%tan of the’ agqueous p ase 1th et tate, the
10 organic phase is dried over sodium sulfate and
evaporated. 2 g of a solid are obtained, which solid is
dissolved in a methylene chloride-ethyl acetate : 9-1
mixture and is chromatographed on a silica gel. After
evaporation of the solvent, 0.7 g of solid is obtained,
15 that is to say a yield of 29.9%.
TLC: (MERCK "Kieselgel 60" silica gel; AcOEt-
CH,Cl;-MeOH: 45-45-10); Rf = 0.65
I.R.: YCOH = 1718 cm™
Step 2
20 N-[2,4-Dimethylthio-6-methyl-3-pyridyl]-
4- (4-phenyl-2H-3-benzo[blpyranyl)but-3-enamide is pre-
pared under the conditions of Example 1 from

4-(4—phenyl—2H-3-benzo[b]pyranyl)but-3—en—l-oic acid
and 2,4-dimethylthio-6-methyl-3-pyridylamine.
25 Melting point = 204-206°C

TLC: (MERCK "Kieselgel 60" silica gel; AcOEt-
hexane: 1-1; RE = 0.6)
I.R.: yNH = 3203 cm™’; yCO = 1651 em™
NMR: (CDCly): 2.4 (s, 3H); 2.55 (s, 6H);
30 2.9-3.2 (m, 2H); 5.05-5.15 (m, 2H); 5.9 (m, 1H); 6.3
(4, 1H); 6.6-7.5 (m, 11H).
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ssvg (] @Kzldlf}f—lg‘}é%%,
LU0 "}10%J& ()-!]"}10%J& ()-!]"}10%JI& ()-|"}10%JI& ()- AonfY
which is optionally substituted with one or more Y

radicals, which may be identical or different;

Y is halogen, a (C1-C¢)alkyl optionally
substituted with one or more halogens, a (C3i-Cg)alkoxy
optionally substituted with one or more halogens, a
{Ci-Cs)alkylthio optionally substituted with one or more
halogens, {(C;-C7)acylamino, (Ci-Cji)acyloxy, hydroxyl,

nitro, cyano, amino, (C1~C¢)alkylamino, di-(C1~-Cg) -
alkylamino, pyrrolidono, piperidino, morpholino,
(C1-C4)alkylsulfonylamino, {C;-Cs)alkoxycarbonyl,

carboxyl, (C:-Cs)alkylcarbonyl, carbamoyl, (C;<Cs)alkyl-
carbamoyl, di-(C3-Cs)alkylcarbamoyl or  (Ci~Cg)alkyl-
sulfonyl;
Rs and Rg, which may be identical or different,
are a Y radical or alternatively a hydrogen atom;
Ar is one of the following groups A, B or C:
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[ 109& .,gJNoDsOm/ 1
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109 ()-a@10 Y 3z 10%0 s& ()-)z ) YIA0% & ()-4 Y, A%

& ()-41StY100& ()- SfYL0% & ()-10104V$[[: @10 “z 10%& ()-) Pz 10%

! 0 ! 0 0 !
g‘ 8 %ﬁuﬁ%’ " fL 18%\/% 'R)&a(rﬁ @EOMI% ‘(‘?5 %)/ﬁéﬁ‘ﬁé%?él( rldi"]féefﬁnt"z 10%
& ()-) are halogen, (C1-Cs) alkoxy, (Cl—Cg)alkylth:.o or (C;-
Ce¢)alkyl;
T is a hydrogen atom or (C;~Cglalkyl;
T; and T4, which may be identical or different,
are (Ci1-Cs)alkyl, (Ci1-Ce¢)alkoxy, (C;-Ce)alkylthio, (Ce-
Ciz)arylthio, (C1-Cg) alkoxycarbonyl, (C1-Cg) alkyl-
carbonyl, (Cg-Ciz2)arylcarbonyl or -(CHz)p-OR in -which p
is 1, 2, 3 or 4 and R is (Cy~Cj3)alkyl,
R¢ and Ry are each a hydrogen atom or
alternatively
R¢ and R; together are a bond;
Z is either
(i) the divalent group -CHRy~ in which Ry is a
hydrogen atom or (Ci-Cg¢)alkyl;
or (ii) the divalent group -CHR;o-CHR;;- in
which Rip and Ri: together form a bond such that Z is
~-CH=CH- or alternatively Rjy and R;;, which may be
identical or different, are as defined above for Ry;
or (iii) the divalent group -CHR;3;-CHR;3-CH;- in
which R;; and R;3; together form a bond such that Z is
-CH=CH-CH;-, or alternatively R;; and R;;, which may be
identical or different, are as defined above for Ry,
as well as its addition salts with a pharmaceutically
acceptable acid or base.

2. Compound according to Claim 1, characterized in
that Y is halogen, (C1-Cg)alkyl, {Ci-C¢)alkoxy ox
trifluoromethyl. .

3.7 Compound according to any one of the preceding

claims, characterized in that:

R; and R;, which may be identical or different,
are hydrogen or alternatively R; and R;, together with
the carbon atom bearing them, form (Ci-Cs)cycloalkyl;
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T, and T;, which may be identical or different,
are (C;-Cg)alkyl; L

T is a hydrogen atom or (Ci~Cg)alkyl;

T; and Ty, which may be identical or different,
are (C;-Cs)lalkyl; (C;-C¢)lalkoxy or (Ci;-Cs)alkylthio;

R¢ and Ry are each a hydrogen atom or
alternatively Rg and Ry together are a bond;

Z is either

(i) the divalent group -CHRy- in which Rg is a
hydrogen atom or (Ci1-C¢)alkyl: or

{ii) the divalent group -~CHR;o-CHR;;- in which
R;; and R;; together form a bond such that 2 is -CH=CH-,
or alternatively Rjo and R;; are each a hydrogen atom.

4. Compound according to any one of the preceding
claims, characterized in that Ry and R; are a hydrogen
atom.

5. Compound according to Claim 1, characterized in

that Z is -CHR;2-CHR;3-CH,-, R;; and R;; being as defined
in Claim 1. -

6. Compound according to any one of Claims 1 to 5,
characterized in that X is 0O or $§ and R; and Rj,
together with the carbon atom bearing them, form a
(C3-Cg)cycloalkyl. )

7. Compound according to any one of Claims 1 to 5,
characterized in that X is O or S and Z is chosen from:
(i) -CH=CH-, and

(ii) -CH=CH-CH;-.
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L)

in which R;, Rz, Ri3, R4, Rs, Rg, R; and 2 are as
defined in Claim 1, is coupled with an aromatic amine
of formula III:

Ax-NH, (IIT)

in which Ar is as defined in Claim 1.

12. Method according to Claim 11, characterized in
that the coupling of the compound of formula II and of
the amine III comprises:

(i) the activation of the acid of formula II by
formation of an acid chloride, of an ester or of a
mixed anhydride; and

(ii) the reaction of the amine of formula III
with the compound resulting from step (i).

13. - Method according to either of Claims 11 and 12,
characterized in that it comprises the steps consisting
in:

(i) treating an acid of formula II with
bis(2-oxo-3-oxazolidinyl)phosphinic acid in the
presence of a base; and then
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19. Compound of formula I according to Claim 1
R

X | VR2

R R

¢ ! ()
R{ Z-CO-NH -Ar
R¢

n3

in which X is 0,

R; and R;, which may be identical or different,
are hydrogen, (C1-Cg)alkyl or (C3-Cy)cycloalkyl, or
alternatively R; and R;, together with the carbon atom
bearing them, form (C3-Cg)cycloalkyl;

R; is a (Cg-Cjiz2)aryl optionally substituted with
one or more Y radicals, which may be identical or
different;
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halogens, (C1-C7)acylamino, (C1-C3)acyloxy, hydroxyl,
nitro, cyano, amino, (Ci-Cg¢)alkylamino, di-(Cy;-Cg)-
alkylamino, pyrrolidono, piperidino, morpholino,
(C1-Cs)alkylsulfonylamino, (C2-Cs) alkoxycarbonyl,
carboxyl, (C2-C¢)alkylcarbonyl, carbamoyl, (C2-Cs)alkyl-
carbamoyl, di- (C3-Cs) alkylcarbamoyl . or
(C1-Cs)alkylsulfonyl;

R« and Rs, which may be identical or different,

are a Y radical or alternatively a hydrogen atom;
Ar is:

LET |

L

T is a hydrogen atom or (C;-Cs)alkyl;

T3 and Tq, which may be identical or different,
are (Ci1-Cg¢)alkylthio;

Rg and Ry are each a hydrogen atom or
alternatively

R and Ry together are a bond;

Z is either

(i) the divalent group ~CHRyg~ in which Ry is a
hydrogen atom or (C;-C¢)alkyl:;

or (ii) the di\.ralent group ~CHR;g-CHRj;1-~ in
which R;q and R;; together form a bond such that Z is
~-CH=CH- or alternatively Rjo and R;;, which may be
identical or different, are as defined above for Ry;

or (iii) the divalent group -CHR;;-CHR;;-CH:- in
which R;; and R;3; together form a bond such that Z is
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~-CH=CH-CH:-, or alternatively Rj;; and R;3;, which may be
identical or different, are as defined above for Rg,

as well as its addition salts with a pharmaceutically
acceptable acid or base.



