- 25 OCTOBER 2006 SPECI FI CATI ON MEDI CAMENT FOR THERAPEUTI C TREATMENT OF

VASCULAR DI SEASE Technical Field The present invention relate$ohfr3006
medi canent for prophylactic and/or therapeutic treatnent of a vascuPar
di sease and hypercardi a. Background Art Various nedi canents such as

anti hypertensi ve agents, antihyperlipema agents and anti oxi dants have
been used for therapeutic treat ul ar di seases such as
arteriosclerosis and hypercardi m@%*ﬁgny of these nedicanents

achi eve no better than synptomatic treatnents, and currently no
satisfactory therapeutic achi evenents have been obtai ned. Percutaneous
transl um MEDEAMENT FORIITHERATHRUTITREATMENT GhyASeVIosmDISEASEON and
reconstruction of a stenosed bl ood vessel in angina pectoris or the |ike,
has been devel oped, and treatnents involving dilation wth a balloon

cat het Qfecﬁlrrllgai I%Y\AEI ling of a stent have been operated. However, problens
arise i'nvascular damages caused upon the dilation with the ball oon

cat het er and ey riefcivahbémtgoofel4 8 t6 b dicaRcht tﬁ??%@h?ﬁdc%ic%’i&qldre()cc' usi on
caused by subsequent proliferation of snmooth nuscles. Sonme stents have
been pribprapedtishti citmeat ef @ vhsnutan disefe and| lgaerergdim. drug for therapeutic
treatnents of the conditions. However, they still have problens in | ow
ef fectiveness and toxicity. Sporn et al. reported a possibility of :
appl i caﬁ%&?r&{ndr ; noi ds such as retinoic acid in therapeutic treatnent of
at heroscl erosis (The American Journal of Medicine, 70, pp.1231-1236, 1981,
in particul arVarppagenddddmerts @hth a0 hudtfibypérta@svaaddnts, Asibyperlgrhiians of

retinoids on vascular snooth nuscles, a review by Mano et al. (Crculation

P

! Resear cigenppand sotigddanigdoyve hegn ased foriherapentioyidatments of|vasqudax er i oscl er
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and/ or therapeutic treatnment of a vascul ar di sease or hypercardia, in
parti c udadisfacqory therapeutic achievements have been obtained. Percutaneous

transluminal coronary angioplasty (PTCA), which enables canalization and

reconstruction of a stenosed blood vessel in angina pectoris or the like, has been

developed, and treatments involving dilation with a balloon catheter and indwelling of

a stent have been operated. However, problems arise in vascular damages caused

upon the dilation with the balloon catheter and the indwelling of the stent, and

restenosis and reocclusion caused by subsequent proliferation of smooth muscles.

Some stents have been proposed which have a function of releasing a drug for

therapeutic treatments of the conditions. However, they still have problems in low

effectiveness and toxicity.

Sporn et al. reported a possibility of application of retinoids such as retinoic

acid in therapeutic treatment of atherosclerosis (The American Journal of Medicine, 70,

pp.1231-1236, 1981, in particular, page 1234, right column, lines 3-16). As for actions

of retinoids on vascular smooth muscles, a review by Miano et al. (Circulation

Researéh, pp.355-362, 2000) and a report by Neuville et al. (Arterioscler Tromb. Vase.
Biol., 1430-1436, 1999, in particular, Figure 6 and so forth) are published.

Disclosure of the Invention

An object of the present invention is to provide a medicament for prophylactic
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medi cament for prophylactic and/or therapeutic treatnent of
arteriosclerosis, a cerebrovascul ar disorder, a vascul ar digegsRERUSok 0
i ntravascul ar physical injury and hypercardia. The inventors of the
present invention conducted various researches to achieve the

af orenenti oned object, and as a result, they found that retinoids such as

4-15,6, 7, 8-tetrahydrq-5,5, 8 8.tetranet hyl - 2- ngpht hal enyl| ) car papoyl ] benzoi c
et @’ her i et R GieRis R G SPOFL PP 5 JBPFEATOR: VLEUCR Pehdot hel | o
cells, M@ﬂib%enﬁfb@%&@ﬂﬁ;’l@éﬂé’am ﬁﬂ:trélpéuqlc' tﬁ-@e[tﬂ:[e' Y Gf Q&H‘ig&l%s%?§cu! ar .
snmoot h nuscle cells, ‘and that the substances ad superior antiproliferative
act i on mnebrevaseularalisfrdenjawasdulbl dixdase/ 866 & Stramdeutar Klegisal Suipy eaded

granul ation. The present invention was achieved on the basis of the
af or eneWPeETEdI% | drerigEentereoffhe paptent invantionrrondueted vavipurresaarehes tanent

for pro i nd/ of. rapeuti,c treat t _of a wascul.ar..di sease, which
corpr | Ak SRt BEBRCHY o o SRMI e San B YRR BT HESERS L
consi st4-[meafs-tdtiHyarsls 58 8-RuRIh {105 -n6 PRI Hyl Yadrh adfdi 188520 adi@hiaROI dS,
wherein said substance has substantially no antiproliferative action on
vascul sfubstatdisiyl neantipioliferabine astits pavasalliyervshelinlicplglvlibstat i ve acti on

on vascyl ar s th muscle_cells. According to preferred enbodi prents of the
above i%@éfﬂﬁt&ﬁ&%aﬁeﬂh%fﬁ@fﬁfﬁw? geton PhysFHR TR Rt erdisc aR Rat wher ei n
the vasglahstins&eRs bépeﬁ'ﬁjrea%tt@(&i)fifeﬁ)&@i‘w.@% (glr&ljﬁ%lﬁf?ﬂﬁllasotf'i Gr& blood

arteriosclerosis, a cerebrovas ar di sor é and a vascul‘ar di sease due
t 0 i nt ressadspdat mphlysile atippirepssdygrabliB tihor aie prene thveadioaarendchisMaadr ei n

.the vascul ar disease due to the intravascular physical injury is vascul ar
'r est eno¥} thebasivoef the aderemeatisned findingser cut aneous transl uninal coronary

P

angi opl asty i n n..dntravascul ar stent: the aforenentioned i cament,
which is con'th:ll{ engrc‘f i lgﬁglﬂl?l ra‘bsa%r(':)mdtﬁ? as’?%éffa%?ntafoﬁgr?p&ggacglﬁt%g?oér ina
for m t haergpeltl cige Anen$ bah RASeu1 8} 8RESse0 lwhidAdoth PHRs G MR U ctive Mskrelfont a

af orenmenti oned nedi cament, wherein the substance as the active ingredient
is substance selected from the group consisting of retinoids and agents for controlling
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t hereof. Further, from another aspect, e present ention provides a
medi cameadcufaorsmatippreskeisalysgr anul ati on due to intravascul ar physica
injury, which conprises a 2

ccording to preferred embodiments of the above invention, there are provided
the aforementioned medicament, wherein the vascular disease is selected from the
group consisting of arteriosclerosis, a cerebrovascular disorder, and a vascular disease
due to intravascular physical injury; the aforementioned medicament, wherein the
vascular disease due to the intravascular physical injury is vascular restenosis and/or
reocclusion after percutaneous transluminal coronary angioplasty using an
intravascular stent; the aforementioned medicament, which is contained in an
intravascular stent or a balloon catheter in a form that enables a sustained release of
said medicament; and the aforementioned medicament, wherein the substance as the
active ingredient is
4-[5,6,7,8-tetrahydro-5,5,8,8-tetramethyl-2-naphthalenyl)carbamoylJbenzoic acid or a
salt thereof, or 4-[[[3,5-bis(trimethylsilyl)phenyllcarbonyl]laminolbenzoic acid or a salt
thereof.

Further, from another aspect, the present invention provides a medicament for

suppressing granulation due to intravascular physical injury, which comprises a




25 OCTOBER 2006 substance selected fromthe group consisting of retinoids
and agents for controlling actions of retinoids as an actbygcrogrRdices!t -
According to a preferred enbodinment of this invention, there is provided
t he af orementi oned nedi cament, wherein the substance subst ant i ally has
antiproliferative action on neoi ntima of an [ nj ur ed bl ood vessel. The

t t d lif t
D neoi Pt AL S G0 THPb 108 60PPoRHy2F GhrUngiGr 93¢ RRFIR fecHprotaRg a* o
subst anggions berdthfbidd &M Doy fﬁgpe(ﬁgﬂ‘bs' Kb 1 ae?)i*eg rg§ efh gdﬁﬂﬁﬂtﬁ for

controlling actions of retinoids as an active Ingredient he pr esent

i nvent ithis fovebtien, theovisdesvided ted hfbacmet tiford médxpiimbm;twhbramdher

therapeutl c treatnent of hypercardia, which conprises a substance sel ected
from t H&gtRGH Se‘aﬁffgwﬂiﬁaa%fﬂnFlerqlﬁ@Wadgfeaﬁwoa@@megmwa OE%EIFJG}MQ Mgodicti ons
of reti S ive di ent or . suppressing

fi brom%g’!;%f ?geg QS%SE mvePlt ? rﬁ‘éirdgsaradn dlc%f%thoﬁg‘ﬁ%‘?reg%gga subst ance
sel ect ggkolif@mibher ﬂécﬁﬂﬁm&ocﬂfé ﬁ,tlhmvaécun dg)mam 08l 3N SorhPHisézant rol 1 ng
actions of retinoids as an active ingredient. As preferred enbodi nents of
these ivwpetanconslectedfeme the grqupovingieting vé retimridnend agered foredintwiing s,

wherein the sybstance as the acti redlent is

4-[5, 6,5 %’DF@? F%tmf’aﬁ%a%a% agtige P@f?ééﬁ%‘t h3q e prRsaR Apsandin frethes neviisbenzoi c
acid or rt ic trea

o015 meicaRehy ABEA I Bc andior therapqutic troatment of hypercardia, which |\

t her eof confrrimes falmﬂ)hm’ncaseleeﬁeﬂ frctdnehegmu@ qanmhdgdf fetividognd ageis dphyl actic
and/ or therapeutic treatnent of a vascul ar di sease, which conprises the

'step ofcomlﬁv%%tﬂquf reineidpamanlactive nwﬂxgnhmmlna aleﬂiv@mpééqri cally

effecti stance consi s

retinoi éci%p?g%!ﬂn ﬁgﬁom %85%? ¥ 81%5¢ l‘r??a %‘F P%rﬁg%??’ v léﬁicﬁlggﬂlges st setfiﬁ %ai d
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endothelial cells, but substantially has antiproliferative action on
vascul alretlrmdﬁoasrﬁmﬁl@:@reemgeddlglt aAﬁEtrhfydredeﬂmm;lmpem%ufmge@nanemmﬂson due to

i ntravagcul ar C i.n ch _conprises the step. of adm nistering
an effe ef?/éreawg)ﬁﬁf dotﬁ 1J§ g‘?&ﬂ%“le%@}céﬁ’teééﬁ fWW‘PH@eéPB%nE‘bﬁ%F@H ng of
retinoi g&n%qggp&%tsisf or controlling actions of retinoids to a manmal

i ncl udi ng human; and a nethod for suppressing proliferation of neointim

due to 4% Bﬂv&sammfdrp-m&f& Batletdanj athyl-2-whpEihalaiiiich SR%n dyllBensdi€fci@for a

adm ni sterl ng an effective amobunt. of a substance selected fromthe group
salt thereof, or 4-[{[3,5-bis(trimethylsilyl)phenyllcarbonyl]amino]benzoic acid or a salt

thereof.

From further aspects, there are provided a method for prophylactic and/or
therapeutic treatment of a vascular disease, which comprises the step of administering
to a mammal including human a therapeutically effective amount of a substance
selected from the group consisting of retinoids and agents for controlling actions of
retinoids, wherein said substance has substantially no antiproliferative action on
vascular endothelial cells, but substantially has antiproliferative action on vascular
smooth muscle cells; a method for suppressing granulation due to intravascular
physical injury, which comprises the step of administering an effective amount of a
substance selected from the group consisting of retinoids and agents for controlling
actions of retinoids to a mammal including human; and a method for suppressing
proliferation of neointima due to intravascular physical injury, which comprises the
step of administering an effective amount of a substance selected from the group

consisting of retinoids and agents for controlling actions of retinoids to a mammal




consisting of retinoids and agents for controlling actions of retinoids to
a mammal 3 25 OCTOBER 2006 including human. The present i hygofiopRradose
provi des a nethod for prophylactic and/or therapeutic treatnent of

hyper cardi a, which conprises the step of adm nistering a prophylactically
and/ or therapeutically effective anount of a substance selected from the
group consi.sting of retinoids and agents for controlling actions of
retinoﬂﬂ@ugB“%h fmal including human; and a method for suppressing
fibrosing reWetﬂrQ&Jtri%ntMpﬁE&?{&v'@es Me%d%%%pﬁﬁ?acttﬂgmﬁp&p of

adm ni stering an effective anoun of a substance sel'ected fromthe group
consi stthatppeiitic etdatmieds ofblngpecadis Wiith canprigds thegtempeftddaminigdbringti noi ds to
a manmmal including human. The present invention further provides an

i nt r avRgeRhHACtigaditanslorfheryneutiso i effediveramowsrol eatubstance solrieR fevmt ai ns
any of the_aforenentioned.nmedicanents, in a far.mthat enables.a sustained
ol easehdEr 8 R IO AT R R deh e Pl s i B0 G 6 B

Shows

r est enaghs ol PR 8z theed 4861 Pheti ﬁ?ghﬁgéﬁﬂhg @hridifs PERSERAS frobnvent i on
(AnB0) after indwelling of a stent. Best de for Carrying out the

| nvent ilompersriie wiith ceanpnigpsdlie etep afadnhieistedng aneffestiof ambentpefes ent
invention, retinoic_ acid and conpounds having.retinoic acid-like

bi ol ogi PREtance seleeteddrqm fhe srwwggaﬁ@eg Oér%ﬁmgéﬁ apg egenty fegontepling
"retinoj gl ofali ?dy&egmdé%maﬁﬂicmi& AGdy for exanple, all-trans t
3 nmay urthe v %

reti noi c acl e used. r, various kinds of vitamin A derivatives
synt hesi zed sSFhd miesaitGhvastidhirbiesiznotidas bl iseatvaulareserttascd bed in

‘Japanese Patent Unexam ned Publication (KokagéaNos. (Sho) 61-22047/1986

‘and 61-ipéearepadsehallaey cetetes sipdurrdaine sawiob

—

aereraentingedgnedieamentsal
Cfnem'stirI1 PRRSIS htgggbeg%% Q€“ %ft %.21?2 .nax.be used as the active

i ngredi'ent 0 L “RabieR A suntinest el s oF Sl pedistBAR Y on. More specifically,
exanpl es i ncl ude
4-15,6,7,8-tetrahydro-5, 5, 8, 8-tetranet hyl - 2- napht hal enyl ) car banoyl | benzoi c
aci d (BoetExplabetion nf Dhewingeci fication, this substance is referred to as
B0y 4 TR SR ALt LYPRRY L g2 o Lant tehosnzel g act d

invention (Am80) after indwelling of a stent.

Best Mode for Carrying out the Invention

As the active ingredient of the medicaments of the present invention, retinoic
acid and compounds having retinoic acid-like biological activities (these substances are
generically called as “retinoids”) can be used. As retinoie acid, for example, all-trans

" retinoic acid may be used. Further, various kinds of vitamin A derivatives

synthesized so far such as the benzoic acid derivatives described in Japanese Patent
Unexamined Publication (Kokai) Nos. (Sho) 61-22047/1986 and 61-76440/1986, and the
compounds described in Journal of Medicinal Chemistry, 1988, Vol. 31, No. 11, p.2182
may be used as the active ingredient of the medicaments of the present invention.

More specifically, examples include
4-[5,6,7,8-tetrahydro-5,5,8,8-tetramethyl-2-naphthalenyl)carbamoyllbenzoic acid
(hereinafter in the specification, this substance is referred to as “Am80”),
4-[{[3,5-bis(trimethylsilyl)phenyllcarbonyllaminolbenzoic acid (Tacl01),
4-[5,6,7,8-tetrahydro-5,5,8,8-tetramethyl-2-naphthalenyl)carboxamido]lbenzoic acid
(Amb580), 6-[1-(5,6,7,8-tetrahydro -3,5,5,8,8-pentamethyl-2-naphthalenyl)eyclopropyl]-




4-15,6,7,8-tetrahydro-5, 5, 8, 8-tetranet hyl - 2- napht hal enyl ) car boxam do] benzoi
c acid (Anb80), 6-[1-(5,6,7,8-tetrahydro 25 OCTOBER 2006

-3, 5,5, 8, 8-pent anet hyl - 2- napht hal enyl ) cycl opropyl] 4 25 OCTOBER 2006

pyri di ne- 3-carboxylic acid (L&68), 5-[(5,6,7,8-(tetrahydro-5,5, 8,
8-tetranet hyl - 2- napht hal enyl ) car boxam do] tropol one (Tp80) and the |ike.
However, the conpounds are not |imted to these exanples. Anong them AnB0
and Tac‘?’ﬁ#ﬁ?' ‘%Plé‘?xé( 1 agid (&%Gﬁi\rti cularly preferred conpound is AnB0. As

agents 4 5, 60PBk ethdyA%-8% 4, 8180 1! Bh na REGHORLBZERI NS byAT | ves

suc

4- [ 5H T8¢ Parkt thenttitdy [HAydreRakianonpbuiet 4yl i Denizad t @kkd eAlpiaz.epi n-

11-yl ] benzoic acid HXGOQ , and

4- [ 1, 3-MPpY&lteery, 0 p® agd Jaghd hyte preferredc and paptiodarly preferred compound is

2H 1, 4- EQSOdi azepi n-5-yl )benzoic acid (PCT/JP96/ 2709, International Patent
Publ i cation WO97/11061) are known. Although these conpounds, per se, have

no retinoid @scs%(e%s 2 coRfollidgect Ak dr AALIANS hRhdiSlpinEddtivailieY shaye an
action of remarkably enhancing actions of retinoids such as retinoic acid.

A net hoot 4-07H-283+62, &rdim ethyd 2, - hexago i ovetthyl ddndrenh, €11, 4 Eiazepird actions is
descri bed i]n I nternational Publication WO7/11061 (PCT/JP96/2709). As
agent s YorRepgpicqicrd HEEeRW; k46t 3rdibydror o8- ariimgHrd -25-8e3n0d-29%0nn t o
exi st i Gh, onl &1 clli. i ti.noi ds. an ft enuat e
typi ca\lmggt’% ggﬁs{ﬁgwgﬁﬁeggg%%oﬁe Ji“(ril)gll) ggﬁfﬁékgpﬁ’etsﬁtgﬁfa,%mg fifé'?t.e,ng\] our nal of

Medi ci nuiblidaeizh WO97/1306 Qe knpin 15Q8hdBIY thek YdhpodidS pbrbd, iHzat ingn
_di scloses that sonme conpounds such as
*4- ( 5H Te8ingid getiont erathigirgredingidractiong are vpenveatetthey bevear eftierpdk ho[ 2, 3-b] [ 1,

40 nepl 0 b REREOLE, A A (LELEL £30 260085 A" A0RMRLh e

. T
retinol CfS.

4- ( 13H &idakickZofliBe (B gw&yaihla%c: reBinb Rt AQioRE M amimh@a@megﬂi&éab] [1,2-

e][1,4]- diazepin-7-yl)benzoic acid are al so known as agents for

cont r ol PullirationiWO97/4108 (RCDUHI6/2(8Peci fi cati on of Japanese Patent
Application No. (Hei) 7-255912/1995). Methaods for evaluation of the
conpounds haﬁ%@é%f Qﬁcfﬁf*grtoiltngaﬂt}%ﬁ of elinpid, Gomnoyais aranlso kagwpiteed in
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retinoi e Aevé henvaly tByroHes, e, ¢rAf goapdal of Medicinal Chemistry, 37(10),
pp.1508-1517, 1994). This publication discloses that some compounds such as
4-(5H-7,8,9,10-tetra-hydro-5,7,7,10,10-pentamethylbenzo[elnaphtho[2,3-b][1,4]-
diazepin-13-yl)benzoic acid (LE135) can act as antagonists of retincids. Further,
compounds including
4-(13H-10,11,12,13-tetrahydro-10,10,13,13,15-pentamethylnaphthol2,3-b1[1,2-el{1,4]-
diazepin-7-yl)benzoic acid are also known as agents for controlling actions of retinoids
(specification of Japanese Patent Application No. (Hei) 7-255912/1995). Methods for
evaluation of the compounds having antagonistic action against retinoids are described
in the above publication by Eyrolles and the specification of Japanese Patent
Application No. (Hei) 7-255912/1995.

Substances having the actions of retinoids as themselves can be preferably

used as the active ingredient of the medicaments of the present invention. Further,
HX600, LG268 and the like enhance actions of endogenous retinoids or
pharmacologically administered retinoids, and therefore these substances can

preferably be used as the active ingredient of the medicaments of the present invention.




used as the active ingredient of the nedicanents of the present invention.
Further, HX600, LG&68 and the |ike enhance actions of endegepgégpreidopoi ds
or pharmacol ogically adm nistered retinoids, and therefore these
substances can preferably be used as the active ingredient of the

medi canments of the present invention. 5 25 OCTOBER 2006 It is also
possi bl e .to use conpound havi ng antagoni sti.c action against retinoids in
bonbi nalt ibAISP FOEAB 1S RCOONBALASIOE WP RRNIELC RFHE WISt REIdAR, ve

i ngr edi QR RLtidE co ﬁ?ﬁé@&&&so&}rgﬂgoiﬁg &3 Gk 'm{%ﬂ%h?&reﬁ 9&&7@&”&%8” of
two or nore kinds of substances nmay be used. The subs ANCeS exenpliTred

above casdibgmpiigfdithbbyesdiLthvastiob€ caibindCioh RYERSbLRorokiddiasrnedi cament s
of the present invention. However, the active ingredients of the
medi carfbstanses pigE bsrasednt The vdrtantes sxrempbified ph¢vecranths nriefesablyatsadpbes. As

t he actjve i.ngredi ent of . .the medi caprents of the present jnventign,

physi of B ek Py eredht Bbitie RePGomanm floe SxrEt BRBHSE. HANETONEA s may
be usedyetiveiAFREE1Ob Haen 8kt BEA! JritRE pRRLLSinvBRLibH & dTh QLR L E4 thetdl TS
such as hydrochl oride or hydrobrom de, "and organic acid salts such as

p- t ol uesxmsglésonat e, net hanesul fonate, oxalate, or tartrate. Exanples of

the base additiqgn salts include nmetal salts such as, for exanple, sodium
salt, potassi‘thibeActive ingredianyof the medicamenty o thmpsegent invemiioRi um salts, or

?Lgam E}é@%?\%@ﬁw gﬁ(:?/%%@l%%:i{i raldg}t:kﬂc%ﬁl[ %ﬂsnoer bsagl %F&%ﬁ) & T&%qgslt%agés Qfed, sal t and

ver, he salts are no I e 0 e exenplified

above. Exathfles of wWhadtid hedidhhi Metsiingua8 nBRtraPhcilinalRRdbe A58 S cRloridd@r
present  invention has one or nore asymetric carbon atons dependi ng on

‘types oltydrebassifle.antt erganivyacid ealtoswbrms s tdnendyelfbastesmethanteuldenateet ri c
carbon atoms such a tical i rs and. di astereoners in re forms, any
mi xt ur €54 ?tesfrefaégiaz% n&?’g{m&f%éﬁgt%eﬁﬁglqwaiﬁ?%gcﬁaﬁ nbeéah%gff HE e
active fo@gkﬁahfé:l&odaﬁmt 81, PUSAHIERLR, RhehfSumRafS GRb cm%/lﬁﬂfshﬂp-

Furthernore, hydrates or ‘solvates of conpounds 1n free fornms or salt forns

may al sambenusedals, drhegaticiavent sghtedudnis tiethflanivdissRnwdtdhadolaténgr esent
invention. The nedi canent of the gresent i nvention can be used for

prophy| 3t pRd Berylie  Howeupelypps of theaatsfre apt Hmjteddg thpsegg=emplifiedTypes of

t he vasgah@y di seases are not

Further, when the active ingredient of the medicamen.ts of the present
invention has one or more asymmetric carbon atoms depending on types of
substituents, any stereoisomers on the basis of the asymmetric carbon atoms such as
optical isomers and diastereomers in pure forms, any mixtures of stereoisomers,
racemates and the like may be used as the active ingredient of the medicaments of the
present invention. Furthermore, hydrates or solvates of compounds in free forms or
salt forms may also be used as the active ingredient of the medicaments of the present
invention.

The medicament of the present invention can be used for prophylactic and/or
therapeutic treatment of a vascular disease. Types of the vascular diseases are not
particularly limited. Examples include, for example, arteriosclerosis, a
cerebrovascular disorder such as cerebrovascular sclerosis, a vascular disease due to
intravaseular physical injury and the like. When the medicament of the present
invention is used for the aforementioned purpose, the retinoids and agents for
controlling actions of retinoids as the active ingredient are preferably the substances

which have substantially no antiproliferative action on vascular endothelial cells, but
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particularly Iimted. Exanples include, for exanple, arteriosclerosis a
cerebrovascul ar di sorder such as cerebrovascul ar sclerosisy s%

di sease due to intravascular physical injury and the |iKke. en t e

medi canment of the present invention is used for the aforenentioned
purpose, the retinoids and agents for controlling actions of retinoids as

t he actl n i en eferably the substance whi.ch have

subst arit¥ 5?51"599"5118 aﬁ?mr?‘ﬁf%r%tﬁwtﬁa %?Psaﬂlaeagwaﬁwméﬂa&f Bl iEprthen | s,
but 6 t t

vascul gl? 1%6?%?%%%?@%3%%? ﬁg%&%éﬁéfwﬁﬁgm f%ggd%{rtg er ro ggyﬁ'%adtﬁ{a ﬁey are
subst ant egpibe \eixagpié §f areiotiladly erRfereed fotinvgd BstingRhe afvrbwphtiahedexanpl e of

particularly preferred retinoid having the aforenentioned property is
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anti pr odasf:%areha&haﬁsl msomwmwﬁﬁallﬁm&mﬁ@r&&@Lé n & vade@larexanpl e,
t he met hod described in Exanple 1. Preferred objects of appllcatlon of the

medi cansmecth efiuschecebls2beivr example| the metiod udecrilrddeini BaodEedsi s due to
various kinds_ of causes, as well as vascul ar restenosis, and reoccl usion

after percut &lrted hipde ShipRlicatonal 4hy medirepsnis of the dirpgpnginvention
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nedi canent of resent 1nvention 1S us S€ nen
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_suppressing granul ation due to intravascular physical injury and
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‘subst anltﬂitlé‘%"laﬁcqfla‘és"&ﬁt anap B@@W#Séﬂlﬁrlhﬁéloa%w@nt@n Wheoi the iomesliesment 6fnj ur ed
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treatment of hypereardi a he nedi canent the "present invention can

suppr es@tmbmﬂer ahyenlohjulry nd ssbstiansialls has alh antfpraiifesstivnactiucdn  as

fibrosin |nterst|t|un1and fibrosing of peripheries of coronar% artery
c

resul ti® m‘F’Parﬂ RPIBEAR @1oed vergelt oftED Rl e nle P artionlirly preleBpdct i ve
di seas eglodd nERATRAE afort ARG gxlnégps?q's algpereardia, fibrosing and the

| i ke) shoul d not construe imtative way, and they should be
construed i n Finghérnireptirshedicnnest ofihelgiesdit th el andfe ddaa for esent

i nvention, one or nore kinds of substances

prophylactlc and/or therapeutic treatment of hypercardia. The medicament of the
present invention can suppress proliferation of fibrous tissues with inflammation, such
as fibrosing of interstitium and fibrosing of peripheries of coronary artery resulting
from hypercardia. The terms herein used as for the objective diseases (for example,
vascular disease, hypercardia, fibrosing and the like) should not be construed in any
limitative way, and they should be construed in their broadest senses.

As the medicaments of the present invention, one or more kinds of substances
per se, which are selected from the group consisting of retinoids, agents for controlling
actions of retinoids and physiologically acceptable salts thereof as well as hydrates
thereof and solvates thereof, may be administered. They can be preferably
administered in the form of a pharmaceutical composition comprising the
aforementioned one or more kinds of substances and one or more kinds of
pharmaceutical additives. The aforementioned pharmaceutical composition may also

be further added with one or more kinds of active ingredients of other medicaments

and used as a pharmaceutical composition in the form of so-called combination




per se, which are selected fromthe group consisting of retinoids, agents
for controlling actions of retinoids and physiol ogically asegaicHErez®g! ts
thereof as well as hydrates thereof and sol vates thereof, may be

adm ni stered. They can be preferably admnistered in the formof a

phar maceut i cal conposition conprising the aforenentioned one or nore Kkinds

of substance har maceuti ca LtV The

af or enetr et nphg? cce%ut e@éﬁ”@%‘iﬁ%b"ai ?%‘ﬁhﬁﬁ?a%ﬁ Y paﬁbc%dltvl‘}g?l &ded with
one or mRreplkh ﬂfiﬁleoftha@ﬁawﬁléﬂgﬂaftm@tlﬁclqﬁe Qmﬁrenﬁgemﬁmgfmrs @nd used as a
phar maceuti cal conposition in the formof so-called conbrnation 7 25

OCTOBERligp@égraping padsabimsters, Tyhesamh, tdatinghagents eelbizodl, dibldints, bese ar e not
particularly limted. Exanples of the pharmaceutical additives include

exci pi efﬁfl!‘seméﬁ éil%ﬁ@é‘@%ta&?%ts &F SOM‘D&FW%@F%W@%&P% pHypadifiess, fanslirerant s,
coati n?ﬁ”%gglmrﬁs gﬂeg{v%gltaﬁd i hygnts, base materials, dissolving agents or

sol ubi I'sotoni ¢ agents, pH m)dl fiers, stabilizers, propellants,

adhesi ves andI‘Kehﬁen{hIckﬁenfEhf{ tﬁegr@s@ﬁemx@n@ﬁontcbﬁ bRla@gARstdral @pillPer can be
adm ni stered oral lal%/ﬁ parenterally. Exanples of the pharmaceuti cal

conposi kdrgnterslly.t distamples ofothgl Phaadmcmtsftaﬂ aompesitipny miéablé &or @xhrrpl e,

tablets psul ers | ran | es ran , Syrups
bnd ¢ nAPERESRE R B FS arat e et BRHoS Sirotr: PONET QA aaBI: 1 of

par ent e%ﬁhu%mlaﬁﬁ%r@trhppahmwﬁﬁe f@ialﬁgﬂ%m fhe ﬁsﬂurﬁﬁ%w@éﬂ cBinBBsitions
suppositories, inhalants, transdernally absorbabl e preparations,

t r ansnuswitzbllé for pebentebabidenipispeiat inehaleafud ekhmpld, kejectidies, dediscanent of the
.present invention can be used with angiotensin Il receptor antagonists,

‘cal ci unfURPesiiories drhalapds, trampaeilly absgphabhe praperiens; Biegsmaceddit s, or
ot her Cﬁl(s%%a%tlgpyepbl}m'ﬁ%se @:.Se l?l;e t hl%e”x%&% ggm Iiiltto%th? %sen E)rv%%%on Lpvention

can appropri ate ependi ng on di'sease 0 be

treat edbe t¥ed 3R a&@ﬂ)t&ﬁﬁlﬁ( INVRdcgpfor h taoR@ith Gﬁlmuﬁ%ﬁg&xﬁstQIACEQnﬂihSﬁ)@ée, t he
type of the active ingredient and the |like. For exanple, when AnB0 is

or aI I y ala’fdhinﬂrghféwéeireagataﬁenf@cm otder ngp%ldtcermtdrugme Dhsee of ﬁleah@rlwalﬂelltSt o 30
dfaiéte (:clultst The mtravascb stent and .t he It trava t | ar
bal | oon®/CHEHEPI S ISFIHRE FABy BN P cB () SARTTEne o the sl thie
af or emepfsbed RUPSItBNCES 38 ahla%oagtwe\@e Y ie%@t sevefit} BEHTRALERBE, Of
the present invention into blood a resul hey can suppress
gr anul atsiperof dhieattive mgrahastcaﬂchthepilﬂysl Tl emgnprey whadFan8®is sratiwel | i ng of a
stent or_a
administered as the active ingredient, the dose is about 0.1 to 30 mg per day for adults.
The intravascular stent and the intravascular balloon catheter provided by the
present invention can release the aforementioned substances as the active ingredient
of the medicament of the present invention into blood. As a result, they can suppress
granulation due to intravascular physical injury eaused by indwelling of a stent or a
surgical operation using an intravascular balloon catheter, and can exhibit
proliferation-promoting action on neointima of injured blood vessels.
Base materials for preparing the stent are not particularly limited. Stainless
steel (SUS316, SUS304), Nitinol (Ni-Ti alloy), metallic materials such as tantalum and
polymer materials can be generally used, and biodegradable polymer materials can
also be used. As for the polymer materials, types of the materials are not particularly
limited so far that they have blood compatibility and are not disselvable in blood. The
method for producing the stent of the present invention is not particularly limited.

For example, when the stent base material consists of a metal, a polymer coating layer

containing the medicament of the present invention can be provided on the surface of




surgi cal operation using an intravascular balloon catheter, and can exhibit

proliferation-promoting action on neointima of injured bl oggio\cquszoogase
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exanpl exponhesidingethet aiff orapalynmt ebatdhg boRsicaitainihg ahemriedlicamenpof yheer
coating layer containing the medi canent of the present invention can be
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and the
a local concentration of the active ingredient can be 10 1 M to 1 nM.

Methods for producing a stent and means for sustained release are well known
and conventionally used by artisans in the fields of stents, artificial organs and the
like. For example, as for drug-releasing stents for prevention of restenosis, a review
by Kozuma is published (Kozuma, K., Coronary Intervention, Vol. 1, pp.58-62), and
specific drug-releasing stents are described in Catheterization and Cardiovascular
Interventions, Vol. 55, pp.409-417, 2002; New England Journal of Medicine, Vol. 346,
1770-1771 and 1773-1780, 2002; W0Q02/064065 and the like. The entire disclosures of
these publications and the publications cited therein are incorporated by reference in
the disclosures of the specification. By referring to these publications, those skilled
in the art can readily produce the intravascular stent of the pfesent invention. The

intravascular balloon catheter of the present invention can also be readily produced by

suitably applying these known techniques.




| i ke. For exanple, as for drug-releasing stents for prevention of
restenosis, a review by Kozuma is published (Kozuma, K., S$Opefa&BER 2006
Intervention, Vol. 1, pp.58-62), and specific drug-releasing stents are
described in Catheterization and Cardi ovascul ar Interventions, Vol. 55,

pp. 409- 417, 2002; New Engl and Journal of Medicine, Vol. 346, 1770-1771 and
1773- 1?@ %QOZ W002/ 064065 and the like. The entire disclosures of these
publi ca YBR®8nd the publications cited therein are incorporated by

ref erence | n ildigodliiGh M AT b Bfors REGIAL IR dOMin Y wiBIRESLAG foanbhese
publications, those skilled in the art can réadily produce the

i nt r avafetotvarg staentlef Hdveever,ahertogenfaht ipdesent heventioh iaueisiimitad tbal | oon
catheter of the present invention can also be readily produced by suitably
appl yi ngeEh8EIRIEEWN t echni ques. 9 25 OCTOBER 2006 Exanpl es The present
invention will be nore specifically explained with reference to the
foll ow ng exanpl es. However, the scope of the present invention is not

l'i m t edEfmplee FEFfRK SRR Ker 100 RddtheBhi 6als S0 HhodthiRERld QMsOf

endot helial cells and snmooth nuscle cells Rat aorta snooth nuscle cells and
human unbi I i cRat zortesyoghdotsndd tels e hemanameibcdltartes endothebabeadence of
10% f et al ne.serum and a ded AnB0 at variQus. concentrations.

Af t er zﬂ% re iRy K SERIE ftme”ﬁael l“ﬁﬁ%“%&?‘ﬂuﬁﬁg%ﬁl %s’rlaﬁf’a take

abi I'i t yypas,nRastHiest; far ?&f&?lﬁﬁ%ou]'@%{d@} Jwgi a8 &&t@l‘é u&furﬁﬁlq:hﬁ

vari ous concentrations relative to t'he upta talne out adltlon of
ANBO ar Brd13 uipbaite sttty Waﬁ heatwlelddor 4 fheu& dl’!’mmmdée ofipdake Wwf Be@laesahé s DNA
.synthesis ability in ?ortlontothe proliferation. Table 1 AnB0O
%c:oncentvasﬁl?ltfrpf’%wtr@lww Givenothe pmpsakevebtaingt) withrdtaddition ofanBo 209, o 95 1

109.4 104.0 102.1 ..S ) eI 100..0, 95.5 78

Pachymeraraties b HREBHE AR Stk it nPesk e R A stpieats il ol ©
artery fﬂ)ﬂ%&,oﬁmly@tdméllﬁaﬁfeym cuffs were indwelled in fenoral arteries of
w |l d-type mce

Table 1
Am80 Concentration
Cell 0 uM 03 uM 1 uM 3 uM 10 v M
Endothelial cell 100.0 95.1 109.4 104.0 102.1
Smooth muscle cell 1060.0 95.5 78.5 74.4 68.8
( : Example 2: Pachymenia of vascular adventitia and neointima in cuff-injured femoral

artery model

Polyethylene tube cuffs were indwelled in femoral arteries of wild-type mice
(129SVxC57BL6) to injure the arteries. Am80 was orally administered at a dose of 5
mg/kg/day, and after 5 weeks, appearance and cross sections of the injured sites were
evaluated. Areas of neointima of the femoral artery covered with the tube cuff and
granulation tissue around the cuff were measured. As a result, remarkable formation
of granulation fissues was observed in the mice not administered with the medicament,
in such a degree that ligatures used for ligation of the polyethylene cuffs was not
observable, whereas the granulation was markedly suppressed in the mice of the

medicament-treated group. The results of numerically expressed evaluation are

shown in Table 2. Neointima and formation of granulation tissues were significantly
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(129SVxC57BL6) to injure the arteries. AnBO was orally adm nistered at a
dose of 5 ny/kg/day, and after 5 weeks, appearance and cr%§@cq@@§3k%§60f
the injured sites were evaluated. Areas of neointima of the fenoral artery
covered with the tube cuff and granulation tissue around the cuff were
measured. As a result, remarkable formation of granul ation tissues was

observ inthe mec t .adm nistered with the di canent,. in such a
degree%?eﬁﬁetas?‘rbrhﬁﬁg’?gﬁ?gﬂnf‘weqe Jaiee gomprrednith he eanipal anise & s was not
obser V%Bﬁnis%i&a&fthggnﬁi@d}ﬁ%r& ion was narkedly suppressed in the mce of
the nmedicanent-treated group. The results of nunerically expressed
evaluation are shown in Table 2. Neointinma and formati on of granul ation
ti ssues were significantly 10 25 OCTOBER 2006 decreased in the

AnB0- adkfiblt 3t ered nice conpared with the control nice (no adninistration of

t he di canment). Table 2 Control m?e AnBO-adm i t%re m(:% 0] Nt ma
0.0117_ 2 _0.0019 m? G anbl at i oY °PFELBE® 08 mp BB 1T EEIIER o\

that viagifHamsl Nds of growtp fact qf_gulayr]ﬁn{znduced in bl Q?@O:Mﬁéﬁ@' wal Il s
t—affectionsin-the cardi cu \

agai ns ar system. emdel | ng y_using Imce

( KLF6BTEBAulatiae)issdet h het ef o- knockioss mafz Zn finger type.d4 amscription
f act or —KC-F5SBTEBZ2, —whictr—+s —stronghy—expressed—+Hi—reotnt+ra—of—+njured
bl ood vessels anong such growth factors, studies were nmade to know whet her

or not the effect of roliferation of neoi.nti m was. induc y th
retinoid actiB ]t“f‘?lw? astevalﬂ%lé%é’ﬁ‘?s &8y fqckors age ‘W@gbﬁ‘EE‘i"g‘?ﬁe s were
ext r enabyideedigasatbctRAL id MiScHIRARHLAN AN NES reRIBALES S8 e D 1 eti noid
.antagoni st LE135 (a substance acting on retinoids ina sSuppressive manner)
‘was adnifliByBTER2t+¢- mived evithoblstleratkoeckost oHwy figpaniyipatirazcription daser ved.
From t hfﬁﬁ [ %ul ts, it is readily understood that the _nedicanment of the
present ﬁ/@ﬁ% R vehiph iscdeaslp poiveswddpinsaindio s ebinguyefdlood eseqln presg ed
granul atj i ﬁiml : f pressing restenosis
after ia%ldg\i}\%r??%%%?org‘?%ﬁtd {eslmﬁ%rgrgﬁa 3%5%& ‘E&E@% ' 39P3i%1%tef€98€n%n iliac

artery piiferatist o€ tediytimasanauced By thi tdtamaliaidnTagh ABede MdSkoutdiftel hen a
bal | oon was expanded to a size of
areas of hyperplasia sites were extremely decreased, and thus granulation was

suppressed. When a retinoid antagonist LE135 (a substance acting on retinoids in a
suppressive manner) was administered to these model mice, strong granulation was
observed. From these results, it is readily understood that the mediéament of the
present invention suppressed proliferation of neointima, and suppressed granulation

at the same time.

Example 3: Effect of suppressing restenosis after indwelling of stent .

Internal diameter of a rabbit common iliac artery was measured by
intravascular ultrasound imaging (IVUS), and then a balloon was expanded to a size of
1 to 1.1 times of the internal diameter and a stent was indwelled. After the
indwelling, the internal diameter was measured again by IVUS to confirm that the
internal diameter changed 1 to 1.1 times and the stent was precisely indwelled. For
each of the control group and Am80-administrated group, 6 rabbits were used. The
rabbits were orally administered with Am80 at a dose of 1 mg/kg every day, and 4
weeks after the indwelling of the stent, the arteries at the stent-indwelled sites were
collected and fixed to examine tissue images. Serial sections were prepared for the

proximal, intermediary, and dis.tal positions within the stent, and areas of tunica
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1tol.1tinmes of the internal dianeter and a stent was indwelled. After
the indwelling, the internal dianeter was neasured agai n by ocYYBERO 006
confirmthat the internal dianmeter changed 1 to 1.1 times and the stent
was precisely indwelled. For each of the control group and
AnB0- adm ni strated group, 6 rabbits were used. The rabbits were orally
adm nistered wth AnBO at a dose of 1 ng/kg every.day, .ang.4 weeks after
the i ndﬁglﬁllaiar?\gllf}f"‘l%‘gerset%ﬁﬁurfﬁe rglf“f BS ag? S]P‘h‘?éxﬂ g{ﬁ 1 ng‘\ﬂﬁlrlﬁga Ogi tes were
col I ectigdinant ditaxBdataOn 8X aFhAfahtiy SErdaBBIfSthe 25h BRa d R }A0S YRLE Prepar ed
-for the1 pr oxi rlral , Inter rre?:'i ar?, 2?1% d%astaﬁépc?s%l%l?oﬁs \?\nﬁlthi n t%ﬁ) Etent, and
areas dp<dli).cs 11 25 OCTOBER 2006 nedia and intim were neasured. The
results are shown in Fig. 1. The ratio of intima/tunica nedia was
significantly decreased in the AnBO-adm nistrated group (p<0.05). Exanple
4: Suppgessian.f hypercardia Mce were adm nistered with angiotensin |1 at
AEFagh S asaR

a dose 0 5l3?nf°or PR WBeks by using an osnotic pressure punp to

prepare hypergakdide MadehStertlitAth sngivRaks IMMRELGRH 3D mBlK] fof kRE OSi ng,
and fibrosing around coronary artery were observed. In mce adm nistered
Wi t h angedisdrysuging hn apuotinBOesssrargikg/td yypara hypercasdinen siebn erAftear2 t wo

weeks, onsets of these pathological conditions were markedly suppressed.
Tabl e 3WE§%& ﬁ&?erﬁ?r@éaawgofmrﬁ?@ge%%ﬁhf%ng ORPl CORINGRY AHSHY VRET ght 5. 65

t 0.195 4. : . g Appl i i dd k nts of
the pr e%kg%%‘%dhvz\%ﬁ lgen&%rgleﬂ%g?du}v&?‘ g@ g%étglﬁﬁeﬁgg%l |ﬁ %%énd&%?y%%@éﬁggg%c

t r eat mesimO©maviasE flrakvodi @RASOTefligfthase patheloRal Laidetbits wery abrlasddgcul ar
.disorders, and vascul ar di seases due to intravascular physical injury and
‘hyper catiiraessed2 25 OCTOBER 2006 What is clained is: 1. A nedicanent for
prophyl actic and/or therapeutic treatnment of a vascul ar di sease, which
conprises as an active ingredient a substance selected fromthe group
consi stggeal a

Control mice AmB0-administered mice

Heart weight/body weight 5.65 + 0.195 mg/g 4.78 + 0.170 mg/g

Industrial Applicability
The medicaments of the present invention are useful for prophylactic and/or
therapeutic treatment of vascular diseases such as arteriosclerosis, cerebrovascular

disorders, and vascular diseases due to intravascular physical injury and hypercardia.

o~
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retinoid and an agent for controlling an action of a retinoid, wherein said
subst ance has substantially no antiproliferative action o I

endot helial cells, but substantially has antiproIiferativeﬂzele(é??gﬁtﬁ(%Plo6
vascul ar snooth nuscle cells, wherein the vascul ar disease is

arteriqﬁcler sis or a vascular disease due to intravascul ar physical

i nj ury, VB HEFLIHh the substance as the active ingredient is 4-
[5,6,7,8-tetrahydro-5,5, 8, 8-tetranet hyl - 2- napht hal enyl ) car banoyl ] benzoi ¢

acid or a sglt themR@tament fd?\pfﬂiaa}r]liﬁ&ﬁ%ﬂﬁlof REraSeHRP ERRERST 9L AMhALilaR, due to

i ntravascyl ar physical injury, h conprises -

4~ [ 5. 6, . OmpFish i i v Ingragients ubsjanaf prIecied oo {6 SFURPPTSIRSE BEroy | | benzoi ¢
aci d ometinoidsaudtan tabrant Ewfconteolling aacitiianeofiargtimedi, ehtrein3aid Bhisstamecihas antstantially

accor digaGnfigtolletiR otiolVb v Rbdarl HEoRLRS LM it AdStattdl§ haMnlifoliferative action
ntiproliferative ction gn neoi.ntima of an Injured Rl oqd vessel.. 4. A

med carfBrE-PBF THoph RS srlS gririA e daicr GFeasob ARSI ot bV Py ascul ar
physi caliseaselpe toyintravascular plyspeal injwsy, and wherein the substance as the active ingredient is 4-

4-[5, 6,[%,65, $-Rliramaysls 33 RuBmBthyiet- LRI ycdba E&g\k%@m!& G asb@sRy 1 benzoi c

acid or a salt thereof as an activée ingredient. medi cament for
prophyl actic and/or therapeutic treatnent of hypercardia, which conprises
4-[5, 6,27, 8- tAemedinyanndfoB seppSesgng granulanianidpe t1Rinmaabaukaa physichl b avhiohl ] benzoi ¢
acid orco@pri&@ht[s,tsh@s&ﬁfahﬁ%-gﬁ,@@tqtfaﬁeﬂmgz-ﬁ@hﬁmbnﬂﬁeaﬁm@eﬁmﬁd &0f
suppr ess fiLbrosis i.n hypercardia, ich conprises 4-[5,6,7, 8-
tetrahiﬁ#ggg?g?§?§@‘Q?P%Wégﬁyl-2-naphthalenyl)carbannyl]benzoic acid or a
salt thereof as an active ingredient. 13

3. The medicament according to claim 2, wherein the substance has substantial ntiproliferative

action on neointima of an injured blood vessel.

4, A medicament for suppressing proliferation of neointima due to intravascular physical
injury, which comprises 4-{5,6,7,8-tetrahydro-5,5,8,8-tetramethyl-2-
naphthalenyl)carbamoyl]benzoic acid or a salt thereof as an active ingredient.

5. A medicament for prophylactic and/or therapeutic treatment of hypercardia, which
comprises 4-{5,6,7,8-tetrahydro-5,5,8,8-tetramethyl-2-naphthalenyl)carbamoyl]benzoic acid or a
salt thereof as an active ingredient,

6. A medicament for suppressing fibrosis in hypercardia, which comprises 4-[5,6,7,8-

tetrahydro-5,5,8, 8-tetramethyl-2-naphthalenyl)carbamoylfbenzoic acid or a salt thereof as an active
ingredient.

13




