;. <=e3eYrYnnop: p Fr6|rTr: SPEC FI CATI ON PHARMACEUTI CAL | TI ON
Technical field of the invention The present invention relat gﬁuﬂm@mmmﬂ
pharmaceutical conposition for adm nistering sinmultaneously, or
sequentially N-( *159159+

1- octyl - 5car boxynet hyl - 4, 6-di net hyl i ndolin-7-yl) -2, 2-di net hyl propanam de or

its pharmacol ogi cal | y accept abkppsgticaTdd’ a 3- hydroxy- 3- metﬂ u A
(herei nafter abbreviated as HM> CoA) reductase inhibitor. Th m m mmg’mmmﬁ)
invention also relates to a method for the prevention or treatnept of

at heroscl erosi s or xant FemRMpEEUTIARCOMPOSIAIONC! er osi s), which conpri ses
adm ni stering sinultaneously, separately or sequentially an effective
amount of

N ( 1- oct yl - 5- Tecthosalfielchyd thé ibveditivat hyl i ndol i n- 7-yl ) - 2, 2di et hyl pr opanam de
or a pharmacol ogically acceptable salt thereof, and an HMS CoA reduct ase
inhibitor to a warm bl ooded ani mal (particularly a human). Background of

t he i nventi onTirp@r¢seat Huisntionrelatasdp sspharmmpseytital cosmosHifimigrt o i ncrease
a}gcolrrgaalumgswﬁgl sﬁ'ﬁah?ﬁkl@é&é?ﬂl &%aﬁt%%r@eﬂu%tﬁilly@ﬂd}%@@l%ow ntghpr oportion
of el der peopl.e in_the popu ign. Since atherosclergsis. is e primary
cause of GE‘E‘FHW&14’?'Hf%?@’ﬁ’ﬁﬁﬂ‘%“b‘gF%bggl‘g‘in?ﬁﬂa)’lef‘?manb‘giiQbﬂtﬁl apopl exy and
so fort phath&tdodically aweeptably sdlt, andfd 8dyidvexyps-enahyighitagyridcda eat ment . | n
addition to hyperlipema (a thcul arly hyperchol esterolema), risk
factor s( Frnatt re?%grgelw }%ds%E%(g'%)é‘ér%yupcé? eelrrlﬁslllpod'glo,r' and abnormalities in

car bohydrate netabolismbased on insulin resistance. There are nmany cases

i n whi ch t hes&he ipsésehiotvension alseretadrpla g ardtbod fqrsthr drevantidn, orand t hei r
eti ol ogy,.. i I | eS.1.:37, 1595
(1988)] ¥reﬁﬁg%?saqﬁ%’§gd%’g°§g§?ra’ }éﬁlelLghﬁﬁg&%g@gﬁ%@&@%#ﬁ%@%@d whicl 2P sk

f act or s comphippeadingdaieaingisypaitanentistin sgnarately wrisaquertialyarcelfdative t he

pur pose o L Ok _ 1 ther :05LiS,_7Hawever , al t hough
R oA L e T T Perr &, and as a

resul t, diresdirpairaraidecstd pledraracojogiqatiiiasrentabletsalt thaseof, y1d an
at her oS giNeG A ASrediletdss KRBT E@&%&Hﬁb%ﬁ)ﬁ@&&hﬂﬁﬂﬁﬁ%t&hl&l}shmlglln?ar{r?d' canment
is not considered to be adequate for patients with serious hyperlipema or
at heroscl erosi s [Bi ochim Bi ophys. Acta, P848301Sankyo
FP-0128s/ TSA- gADI Engl i sh transl ationl 03. 02. 2003 960, 294 (1988)]. Thus, a
medi cament an®28K8RERd L ERe VEBHAR D having a new effect are required. A
conbi nati on of two or nore kinds of nedicanments having a lipid | owering
action is knoyn to .ge effeaﬁti ve 1i n treati nﬁ}é{%{%er.l i pem a and
at her oscl er osit &€ [AHETHEH i FHBTTSRCIRROSIRAS Cgpt QIngif8Fapeut i cs, 29th
Edi t i onactympeEgang tenintafdubiEdn of adyestéashddiagtund thingnoevisg pyorsetionlof of
Medi ci n . iLian, i : 'ﬁlgg'!o ipid
| ower i nglc{aeé%ﬁ%g)g_ﬁ]é\r}i thg pﬁggvia&rggghaﬁgas}%sa%%%ﬂoggg %loos(ir)g lvs\'n'ct? Etblafm e |Js%ltu|<‘2'%uf:1)lr medi canment
has al séypsardiponfaretion per¢imphindarstign \earabrsl ppelexpand spforth, thegy (1995) J.
I kS P i W e iR U LM B Gk g ROV

, 6-bi s(1- pheny ,4,6-tris(1l-nmethylethyl)phenyl]acety
AP AR N RN R A B S S R A SRS et A
However hygeitynsioh avdhabsdacdisies ih chriobifaidte whdthbslReP ®aked on Wkudih
conbi nat | ans of “ﬁ-‘f“ canents and HMVG ﬁ &gducta e inhibitors nmake it
possi bl 8533386t ai LT F S MY SEEFIE BRERIRERE TR APt P5\@@MShg agents or
pr ophy| aompticatiorishisyaqeuid X), agdrtheir fetivlogy lecasidared 3o e nBSituadlysone
medi ca X{ &d r exanple, Drugs of the Future, 25, 171
(2000) ﬁ%@%ﬁ?‘% B g&gt%?()’i %:%%/Migggﬁbnsi dered to be inportant in terns of
concomtant therapy with nultiple drugs. Thus, the selection of drug

combi nati ons iasteddpts MAQL bath niRkn thE HELORURRILH eddhorl tAY I ARtofS @ resul t
of research in consideration of the jnportance of prevention and treatnent

of at hePbS¥PEHIBEME, hyRertrAvien rddngplin Resisirpse fr tha PSPPI ound that a
conbi natgreven@ingNr (trébtidgtatherscierdas y rRiwavker, AltHough MEiyCoAdadidtade VI ) - 2, 2

inhibitors like pravastatin reduce hyperlipemia, and as a result, demonstrate
effectiveness in inhibiting the onset of atherosclerosis, it is known that the
effectiveness of a single medicament is not considered to be adequate for

patients with serious hyperlipemia or atherosclerosis [Biochim. Biophys. Acta,
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di met hyl propanam de or a pharnacol ogi cally acceptable salt thereof and an
HVG- CoA reductase inhibitor is useful as a prophylactic or therapeutic
agent (particularly a therapeutic agent) for atherosclerosis or xanthoma
(particularly atherosclerosis) . This conbination of drugs has been found
to exhibit a lipid lowering action, inhibitory effects on the progress of
at her osgkoy 284 $1988)1. h@hae) & nedidimdiitiapid/a eldrapéiiticometivl ladeg agfewxant homa
occurring in linmb.ojnts and low toxicity. The present invention provides a
phar macgﬂ?‘ftcaaF TE9 odsi tion (particularly a prophylactic or therapeutic
agent for atherosclerosis or xanthoma) for adm nistering sinmultaneously,
separately or goq]r]gte | I I

6- di met hyl i ndo I n- 7HEI ?ll‘ OYWNE Q%%E%Hﬁs?gﬁﬁyé(;%&%% hZa%b8g4%:1318/ Sankyo

FP- ousécrwema;@mwgr@m wabﬁsrféacr%wreeeeenaedserhpprnsa BRAr macol ogi cal | y

afcept al&'tl@eg%@él&ros%[{(ﬂ‘héwmt On NVeAHE41 3 Bdittall ITheipeutibs IR Fiifiod, n?/ent ion

al so pr vides a ne or reven ion Qr 0 sclerosis
or xant éfr%epa\ﬁrﬂ‘?:rﬁ ‘gg&?#‘?‘?és bf‘f"r‘?lf‘%#ﬁh LH@Q Q‘rcgﬁea@%é) ately or
sequent IIﬁthhtB;&h ethd emtacéeofédmwihaﬁcﬁn BE (ip1d lowering agents having new

1-octyl - rbo h d| rreth | I|n 7=yl ropanam de or
a phar naco‘i Sai ca f; ciaétlcﬁ‘)(rzlevfc’) Tabre™s ereo téﬁ%%ﬁ%ﬁ%ﬂf@o&@@dﬁct ase

i nhi bi tdExaﬂ:ﬁtm&\MstﬁbbﬂgnméRE&ijal13(9da995)d>ulféquqcaalp&mrmn) The active

i ngr edi %Qmaéedtrb%l 95‘1%?)8&@1814%%@0%%@0?{ bi 9B- mutaa aﬁarghengwentl on are
N (1- oct di met hyl 1 ndol'i n-7-yl) -2, 2di net hyl pr opanam de

car box
or a pha%/zrﬁaédpégr E‘§¥¢393%9%?f§ﬁ]|a§et§ﬁlstllf%%8fth %ﬁ'd’aa‘i‘?t‘ﬂl\?@ CoA reduct ase

i nhi bi t @pecifibily disclosed in WO 97/16184

N-(1-octyl -5-carboxynet hyl -4, 6-di net hyl i ndol i n-7-yl) -2, 2di met hyl pr opanam de
of the present invention is a conpound that i s descri bed in WO 97/ 12860
(EP 0866059) dlwvdvbe rﬁmﬁy ﬁﬁpﬁmdnragp&dii?sﬁu%ﬁaﬂﬁ@lthae@dfxmhmrm and has
the foll owi.n strutur H3C CH H3 3 An
VG- Con PRI bt BB G R R s R Ak Wi enc s of ¢ he
phar mac euossibkd toammmsurulycnifeoﬁve{mdpafeslem lawerangtdgents g priphylacticy used as a
t her apeyifieagentic fagént@faeééhep&me@oslendsm@g biifle télibari@hiadey - oCcur i ng

subst ances m cro origin, sem-s t1c substances derived fromthem
and tot a%OF‘iPtst?ﬁF’r‘i?éﬂfPEe%ﬁ‘fBB’tea @ WAL dROPNb 1ayaiding Hatn

conpoundsxisitg s @ﬁlSldered to be 1mportant in terms of concomitant therapy with

et Gl RS el ko oy Ao SomBEior T okt M lEL gk O (9-2-m

(hereinafter ref erred to as pravastatin) described in Japanese Patent

licati 40 (USP 4, 346, 227) .
(AEI)O (15, egn7g%§éa§g‘ig%b°ft§‘@§“%ﬁ§g ahe§<ahydro-3, V2 et hyl -8-[2-[ (2R 4R)-tetr

ahydr o- 4- hydr oxy- 6- oxo- 2H pyran- 2yl J et hyl ] - 1- napht hyl (S)-2-nethyl butyrate
(hereinafter rgaferdReh &Qe@éarkﬂ‘i’x@%&@%xh&)augﬁ%ﬂﬁ@ dr%n@&ﬁ'ﬂ:‘?é&‘en'f‘%he”t
Application (Kokai) Nag. Sho -16 4 (US Ol Sanky

FP- 0128 SASACEAISIER) erfaﬁoml%fﬁeﬁathedﬁreatooszofzf@eyreseAlt213‘16119199)f0und

(+) - (1StBR 4 SoBirdadr df, 1% (Bozwﬁs&erbexgaﬁetdyp4 &-&'mfﬂtﬁjﬂlrhidlm&—&ﬂ{i 2R,

20, et B RpPaTRA ARG frop R Rae dre el acteb BN st PR Belan 7t bed i n

Japanes&iM&i-€oA régpitasminhimitqride aeful Ne .a [BlophPlacti@ aﬂﬂﬁer@pﬁﬁloqagbm 784) ,

1 ol Bassfipedis, 2 thétabbbt QRIS or kiterbsdeiRIU B Mo oartieularyy (o as
f | uvast athegosdensis) bethisrcoddpnatiereofdmugathashsen deundte ¢xdbhi@)lipid. Sho
60- 5000 JigwE s aéMJQQnHMoq{ @ﬁ@té%nﬁcﬁle pzkéreéélof Lﬁﬂﬁ&gﬂ#@éﬁk% nOabita(

1-met hyl et hyl) - 5- met hox pyridin-3-yl] r oxy- 6- hept enoi ¢ acid
(her ei ndpb-@t%ﬁﬁrqteantt esesrq of Fepthomg oaesrmgbedmbuoya BIS WPt ent

Appl i cattoRiitgKokai ) No. Hei 1-216974 (USP S, 006, 530),

(3R, 55)-7-[2-(4-fluorophenyl)-5-(

1- net hyl et hyl ) - 3- phenyl - 4phenyl am nocar bonyl -1 H pyrol | -1-yl J-3,

5- di hydr oxyhepItsnpiesemicindertirer pravideses phafneadeatichloconspasitioryast at i n)

des e D BatdbulPR BR6pRAAN ol R Ric bt 1695Rhdrobllerdd o 58967 (USP

(E) - 3, 5-xhrtthemekipr admihisteting sigpritapieensly) s@acgtclyopr spaylegtialioNr(de- 3 -yl ] - 6- h
ept enoi ol &l b RAGinARL A, 6 (et dbn ASyIRbIAUASLAY IR p MU e s described
in Japanoecgfel Pgtent Appl}rI cation (Iﬁkar yp1279866 %ngp 854,62059 and USP
5, 856, 336) or

(+)- (3R 5S)-7-(4-(4f1 uorophenyl)-6-i sopropyl 2- (N- net hyl - N- net hanesul fonyl a
i no) pyri m di n- 5-yl | B4&0/Gankyy 8r-8iREsTEA-EH/Ereiph termilian/ 082803 (her ei nafter referred
to as rosuvastatin) descrr bed | n _Japanese Patent Appl | catr on (Kokar) No

- A o~ o~ A oA O INT™NS ™ NS A e e o - o




Pl anar structural fornulae of typical HMG CoA reductase inhibitors are
shown bel ow. 4 P848301Sankyo FP-0128sl f SA- GADI Engli sh

transl ati on/ 03. 02. 2003 HO COOH O OH H3C ~O H3C CH3 HO Pravastatin H CH3
H3C~CH3 O O H3 H3CSi nvastatin HO COOH OH CH3 CH3 H3C ~CH3 Rivastatin HO
COOH OH/ CH3 i I CH3 N~N H3C. N. SO02CH3 Rosuvastatin H3 Lovastatin F H COOH

i H3C Htsphairmaidlodi€alFAddefidble sall) aokdh HMG-colFedhbtase inbitor, At orvastatin
Pitavastatin H

The present invention also provides a method for the prevention or
treatment of atherosclerosis or xanthoma, which comprises administering
simultaneously, separately or sequentially an effective amount of N-(1-octyl-5-
carboxymethyl-4,6-dimethylindolin-7-yl})-2,2-dimethylpropanamide or a
pharmacologically acceptable salt thereof, and an HMG-CoA reductase inhibitor

to a warm-blooded animal (particularly a human).

The active ingredients of the pharmaceutical composition of the present
invention are N-(1-octyl-5-carboxymethyl-4,6-dimethylindolin-7-yl)-2,2-
dimethylpropanamide or a pharmacologically acceptable salt thereof, and an
HMG-CoA reductase inhibitor.

The N-(1-octyl-5-carboxymethyl-4,6-dimethylindolin-7-yl)-2,2-
dimethylpropanamide of the present invention is a compound that is described
in WO 97/12860 (EP 0866059) and the corresponding USP 6,063,806 (see

Example 4) and has the following structural formula:

HOOC
H,C

H3;C

An HMG-CoA reductase inhibitor, which is one of the active ingredients
of the pharmaceutical composition of the present invention is inherently used
as a therapeutic agent for hyperlipemia, and includes all naturally-occurring
substances of microbial origin, semi-synthetic substances derived from them
and totally synthetic substances, examples of which include statin compounds
such as (+)-(3R,5R)-3,5-dihydroxy-7-[(1S,2S5,6S,8S,8aR)-6-hydroxy-2-methyl-8-
[(S)-2-methylbutyryloxy]-1,2,6,7,8,8a-hexahydro-1-napthyljheptanoic acid
(hereinafter referred to as pravastatin) described in Japanese Patent Application
(Kokai) No. Sho 57-2240 (USP 4,346,227), (+)-(1S,3R,7S,8S,8aR)-1,2,3,7,8,8a-
hexahydro-3,7-dimethyl-8-[2-[(2R,4R)-tetrahydro-4-hydroxy-6-oxo-2H-pyran-2-
yllethyl]-1-naphthyl (S})-2-methylbutyrate (hereinafter referred to as lovastatin)
described in Japanese Patent Application (Kokai) No. Sho 57-163374 (USP

3
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5 P84830I Sankyo FP-0128sl TSA- GADI Engl i sh transl ati on103. 02. 2003 F OH

The

N- (1- octyl - 5- car boxynet hyl - 4, 6-di net hyl i ndol i n-7-yl) -2, 2di met hyl pr opanam de
and/ or the HMG CoA reductase inhibitor, which are the active ingredients of
t he pharmaceutical conposition of the present invention, can be converted
to a saki23193)c (H)-(BHGR,T8,8H,8a80 1 )8 [708)8h- Herbhpdie- 3 3 - digrt@e-[For exanpl e,

a salt opt ed treatin ch acti r edi.ent room
t enper ai‘gﬂe‘&so r§ﬂ¥(§- 3‘1’)%&1d Oﬁﬁ?ﬁq?ﬂéné%yﬁ BQ%UP h%‘é’l tzl n a sol vent
(e.g., dimethythrytymse dTeremaﬁtbcodierirged pr e ematzsyatan) deseribdd noJdmmamede by ei t her

filter! pgQffa Lﬁﬁ&@&g&%@ Ne@pblaei e ush 2kl 89, @fidri Be- gpl.vent under

reduced press suc ncI ude mn acid salts such as

hydr of | GolBrdeffyornplierydh] oF mrsByletydr Brindeldeyll-hdilsidsaxté4s, nitrates,
per chl ofabeshoicSakie @;&&nghepba@xﬁe@tt@as navAdtanal @schded I@Saa&aé@nes ul f onat es,

D 1 ol uoRBLTHBIRLERRo BAPHEKYS e R CQHORORS (DaRe S0 Sl bt PRAEAY it rat es.

tartrat %(4maf@ﬂeayrp¢2 érali-¢aheshylethyd) ii-freethatyin By ipgridircB -ydls 3 G- ut amat es or
a[\.I_SE)?:I‘ E)?tcx/ qgo:@é ?}%b ttenc%ldh afxgih%re cPaftetr' ref]'erre Plas r?/asfa)tm) described in

2, 2-di nﬂ?hyh@%c@rﬁx@tdlqandﬁ(ﬁKOKdﬂ\)eNHI\IIiBIOoN@%%M%&é Joehe3Nt or, which are
the act :Sglg S'SEQV[gd(hefﬂIo?oéﬁ s PNA{RRE g@_lphggﬂppm tion of the present

i nventi e conve to'Its respective macol o&@cal accept abl e
salt by pbﬁeakaFHQO@aéﬁnbdcltprwhbTyao@ ] lhmrtorfylaema%@claﬁlda mlaa%%re with
convent lreﬂaaledrtstamd&va&a@ta; HeRdibebGh Jﬁﬁ&ﬁéﬂe@at&kﬂ;ﬁ&f&h@ﬁ' (R8khiyNaccept abl e

salts can d reat| e actiy edi ent room

t enper atl'{ﬁ‘g ?%égﬂl{s} @% 9&3?«4??3& ﬁ%é'ﬂéoxé’o? Taéé HPWé’hﬁﬁgﬁe% n a sol vent

(e.g. &pclebhmquxﬁﬁduefe @Fylﬁb&&h@énoupﬁﬁﬂ&hﬂbirmfﬁﬁ rabﬂehmb hs foll owed by

elther filter.i cip sta ISt off the

ol vent PiyartePllfbicy i oSG e et B ¥EHRL Reffcdioh kbl B o gani ¢
salts, f’26r98éﬁe(H§Pé,,8@4 259 ianddi{Se SﬁGt@@@cW)déRéiﬁiﬂuiﬁ alts, potassium

salts a%o%ﬁﬁ'ﬁn‘:&i}‘é@oﬁ:ﬁopﬂbw fn@?nﬁé}f hﬁtﬂ&’iéhlféﬁ&l&ﬁnﬁ&)ﬁ?m&ﬁdlﬁ% 91]Um salts

and magnesi um sal such as al um num sal ts, 1ron sal ts, zinc
sal ts) &a%ﬁé?ydsram §fE>rhe@m¢é1°1%aq=lti§h%rﬁamé@551=%rr§é|t9§s rgpRvAstaliflsal ts:  and

gr ganl clc&a&ﬂiﬁed fr?!ap%&@ﬁ@?ﬁte?ﬂh@@h@e&%&mﬂ@ﬁﬁ@ Na$s Het 8ctaggani(wgpsal It sI

| benz a ollne_salls ucosam ne en ci ne
oyl e BO8aPE e U] Brnisrrienedt vEh RERET IS Fet oM B AT 1 O Y

guani di rredaetlatss)n}dbmﬁmleammpoméd Berefit bgtrlafyireamsrfer it mscldsmseodfohexyl am ne
sal ts, T e o) 4 ({ﬂ.?&a n%?b1§a' tsSWel ﬁ{hePrrﬁﬁé' ?A f&l gl Pr ocai ne

sal ts, anol am ne sa benzyl phene am ne sa pl Perazi ne
salts, tlehlrbamm msefuhin theinventios Comblr!?(tmdrrw@dmg wwt»am nbmekingne salts and
the |ikgneWhibRoRY %&%ga%mi gs w&e}aed%xa;nlfpeés inBRig! 2 fdtsudparticul arly
sodi um sal ts or calciumsalts). P84830I1 Sankyo FP-01 158s f SA- GADY Engl i sh

t r ans| at'PAStYI. GHmyaRsatin, ﬁl‘t“’%ﬁ%ﬂﬂ divestatisy efrryRUptips sppR¥esatin andovast at i n,

si mvast gitavhstakiny afrabrélerréd ¥r&hples nclatie pyasisedtid) IWasPéﬁrﬁvaSt atl n i ncl udes

|ts | act one r.i | osure form or. harrra .0l 0 cce | e salt

(pr et or dpyesi=B i, Ghbsiing HACRPr R B A, LR e
i nhi bi tqrrcfenﬂ'adodxahmlmmahidevm-ai/maeﬂj antvagtatirheng pbitavaest atit | eah corrposi tion
of the p G, 0 thyI
6- di met h‘§‘§§e érP a#‘})lﬂﬁs E% cf} néar%étaﬁgpana%%oglgggﬁaé% ar macol ogi cally
accept amaétlsallarlytmeﬁeg@ﬂ example fseprialkdBtabn. r educt ase i nhi bitor, which are the
active ingredients of the pharmaceutical conposition of the present
invention) each geonetrical isoner, or stereoisoner in the case of
cont ai ni ng an Bayanerictur feunwias of spieal dMGEod pedictagedinkititors @&t uded i n
t he presgiivrd BaleRI i on. The
N- (1-octyl - 5-car boxynet hyl - 4, 6-di net hyl i ndolin-7-yl)-2,2
di met hyl pr opanam de or a pharnacol ogi cally acceptable salt thereof and the
HMG- CoA reductase inhibitor, which are the active ingredients of the
pharmaceutical conposition of the present invention, can exist as their
respective hydrates; each of those hydrates or their m xtures are al so
included in the present invention. There are no particular restrictions on
the term"adm ni stering sinultaneously” in the present invention provided
it refers to an adm nistration reginmen that enables adm nistration to be
performed at nearly the same time . The active ingredients are preferably

adm nistered in the formof a single
P84830/Sankyo FP-0128s/TSA-GAD/English translation/03.02.2003



conposition. Simlarly, there are no particular restrictions on the phrase
"adm ni stering separately or sequentially"” in the present invention
provided it refers to an admi nistration reginen that enabl es adm nistration
to be perfornmed separately or sequentially, and it refers to, for exanple,
%i nmet hyl propanam de

first adm nistering
N- (1- oct yl - 5- car boxymet ¥ @ thylindolin‘?)
% e salt thereof fo d by admnistration
or at an apprOpriateyinterval, or first

or a pharnmacol ogi cal |y acgept

of an HMG CoA reduct@se i nhiD

adm ni stering an CoA regdluct ase inhi bitorfol |l opwed by adm ni stration of

N-(1- octyl - 5-ldsg&boxy 46d|metH'§}iq'nd Li I) 2, 2di net hyl propanam de

or a phar macol ogiHz&l | ept@Hie salt thafe : propriate interval.

The pharmaceuti cal on of the presen ion preferably 7

P84830/ Sankyo FP-Qg ADY Engl i sh t 03. 02. 2003 i ncl udes:

(1) a phar rraceuti cal conposi tion in which the HVG- CoA reduct ase i nhi bitor

i s pravastatin, %g% dtfh sinvastatin, flyya rivastatin,

atorvastatin, rosuvas In or pitavastatin; %2) a phar maceut i cal

conposi tion in which the HVG CoA reductase inhibitor is pravastatin,

| ovastatin, sinmvastatin, fluvastatin, atorvastatin, rosuvastatin or

pitavastatin; (3) a phar maceut i cal conpositidn in which the HVG CoA

reduct ase i nhibitor isOg in, pitava t|n or atorvastatin; or (4) a

phar maceuti cal conpdsigiQn ijn whi ch the HMBG QDA reductase i nhi bitor is

pravastatin oH;@f0 or (5) a phar peeut i cal conposition in which

t he HMG CoA reduct gse inhibitor is prava GOORr maceut i cal

conposition in wfPch® he(HVG- CoA reduf is atorvastatin; or

nore preferably inc DY i

admi ni stering N (1- C-)\ OH

car boxynet hyl 4H?C IrEt hyti ndol i n-7-yl) - meét hyl pr opanani de sul fate and

an HMG CoA reductase inhibitor, or (8) a phar maceuti cal conposition

described in (7)gi %Qﬂ H}t he HVG- CoA redysi@a8tdtphi bitor is pravastatin,

| ovastatin, si m/as a | uvastatin, rivastatin, pitavastatin,

atorvastatin or rosuvastati n; (9) a pharnmaceutical conposition described in

(7) in which the HMG CoA reductase i nhi bi tor H @gjrptin, |lovastatin,

simvastatin, fluvast&Q hhygstatin, at orvastatl@ or rosuvastatl n, or (
osgg

10) a pharmaceutical co ion descrl bed in (7)Yin Whl ch the HVG CoA

reductase inhibitor is pr tatin, atorvastatln r pitavastatin;

CH
F H, O N 3
CH, \ 1 CHs
H,CO NH
Yalks
HzC™ CH,
Rivastatin Atorvastatin
HO~cooH
OH
F = CH,
= i CHj
N~_N
M
H3C" "SO,CH;,
Rosuvastatin Pitavastatin
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(11) a pharmaceutical conposition described in (7) in which the HMG CoA - 8
P84830/ Sankyo FP-0128sl TSA- GADI Engl i sh transl ati on/ 03. 02. 2003 reduct ase
inhibitor is pravastatin or atorvastatin; and particularly preferably

i ncludes: (12) a pharmaceutical conposition described in (7) for

adm ni stering

N-(loctyl-5-c XM - = dl Y4 EndRletiniba¥lia-72viiod.met hyl propanami de
sul fate and a?g?\%g@%%é Céf&(g’%g?ﬁ}g Jﬁﬁyngc%&ti }éé (2:% 0sition descri bed
in (7) florethygharapanaspidggnd/er the HMG-CoA reductase inhibitor, which are the

loctyl - ReGaf IRQXHIEIRYr tHe Eh&in@%euyilcmml@dsﬂmywmz gegﬁdﬁeﬁmtﬁhppanam de

sul fate and pravastatin. Effects of the inventjon |n1ge thed har naceuti cal
conposi ERBORSCORVEEA 1A 3 PR Ithaor AR teatidh FePYEn toash st AIdP % entially

N- ( 1- oclryt ekarfiplebaxuteiahbe shtbindt st thed tinpded chractivy linghediedi aetdoyh pr opanam de
or a pharnacol ogi I ccept.abl |t eof. H reduct ase

i nhi bi tg?mg?rabh% ‘%‘?és%r?t% Y P 5&8}f§§é%fr‘f*%%?‘g€?§iad q‘\%}g‘ﬁ?'ﬁ' action,
have exesldteen epteogr elohphiprtfetably anfetlari pllowed biisitbsr fikedng offithet he aort a,

have exeeldiSilie@RsRkals M dRithiRhY of thEC SRR rBANBOGEREEI NG i n i mb
joints, and have l'ow toxicity, they are usefu a})dorever_ltlve or

. Y, L ! ful as
t her ape HERBPIRFetSUCHSalts dnflufle ynigetah aridowlisi sichgedtydrefbioridaser oscl erosi s or

?ant homay G RAhldridés ahydroBt d1BIdRS ChR{refididesf g{tra@@g, Bebtr16£iR6s, astilfABdsSor
parti cug abi

arly huma . I ndustrial appli lity. The
NL( L 0o PYFSBRAIET RlpRataR TR, 38 BeHASR RRER P ymethageRRHRAE opanan de
or a pheathmaeelulichatas,| henaecapifahbes sald-tdberesaifonaths;cdarbexydmeastich e

i ngr edi f eyt it f S i nvention, can

be-casi £ SIS aer st fiRb, GERRAS SlehlleClor HMREESGmtB 10060 ep

0866059 pcigk saltsesusbraseglp tinaiateg oUSFP®ELAES, 806. I n addition, the HMG CoA

reductase inhibitor, which is an active ingredient of the pharmaceuti cal

conposition of the present invention, can be easily produced according to

Uhe met hod dedR ARBISEM FeNAmeSd- PErERty MBI -G-t HirePRBRII-RE1-Sho 57- 2240

5201, D) e B AL LeatLn CKokat) Ne Sho e 195375 (USP
: : , _Japanese Pat ent i cati.o okai 0 56-

4. 444, 7f§‘4% actyy RgEbenss oL e % g “é‘)ﬁb‘?ﬂ?b‘%‘”’l\%f.th%ﬁ’cse%e@-t500015 ( USP

4, 739, 0iventidapeamebe cPatarndd W fespedtore (Héokacyloploallylaccept2il6 34k ( USP

5, 006, 530) - 0 vo FP- SA- . l'i sh

transl a'?l ?’(}F}?a%g&g%%ggﬁg% %ﬁ?ﬁeggté’?tg‘ni ?%%Eéi 3ccﬁbd%}l|%§% @%E{IEEJ%P

5, 273, 99thods pa desicedPathon exappld, chaimacqleikally) aqqeptaplyd saltsPEgeBS ( USP

5, 854, 259.aR&4 E’re'aﬁﬁg@aa%):ﬁv@{ngéécﬁmemﬁ’altt%ﬂipeémlre ets anag Kokai ) No.

Hei 5-178841 (USP 5, 260, 440). Sjnce the pharnmaceutical conposition for

adni ni st Withihe SARESRANGING Base it 2 9Ivet (6:8qRdnthel, jepter or

N- ( 1- octaydohbt, Gaefetabiyrahiltohd))p foliotiet byl dithde Kiiteridg wif)tRe Prelipradad| pr opanani de

or a pharnmacol ogj.cal.l eptable salt thereof and an HMG CoA reduct ase
" bF ¢ SRS ok il o SR SoRPr S Rirrs S res i | MRSt St | on)
have excelts emtluge oyreasicisalts, ot examplef el noetahsdley o8l @5 sglismi n the aorta,
have exGeld efiica Qe sdU] hmaLARCLE-AR. KARK MO0 SGEULINgG, 10 11 M
joints, and ‘have [ow toxicity, they are useful as a preventive or

t her apewelciumdgelis apdanagrerivm splts, metal spliasheh agauminun saltherescl erosi s or
xant homga{tBasihé Sl Idoppadt SAFO KR! 8AtsSAnd B sARTRIIALHRRAS shitde

N- (1-octyl -5-car boxyr‘rithyI -4.6 .

di met hy B RSRRRICEA{E) 105 exampleaminesiadisavshiadd Kty laminasaiol ogi cal |y

accept ahiigergglaminbearef mafshaline Hits GaAcsRahnint aaks, pHunhidifdine pIkgVi de a

hi gher | | of fecti, i | t ttaj.nable b

i i stPRToBC oY RETRETOr S04t VRS R RBTIEY SOL AP BIPE PGP { he

di net hyldiethpbanaine deltsldrietiagtiamencasadtze dicyhiehexylamine salts, N,N'-

N- (1- octyl = 5= vl -4, 6-di i EN= 2=Vl ) - di et hyl id
or 2 pha peryFABRATERIG sl ploTBb B R SRl rbed sy LB XY Bttt ase

i nhi bi t shiethagnplamine salthdN-Benzxiph¢nnihdaming sales, piprsaginasaieeut i cal

conposi ttie&_ﬂrn%ih}h&%nm&é&@alés?ﬁ@é}%&&@xyﬁ@ﬁa@ﬁﬂﬁ&ﬁ@ﬂh@ﬁeis@lt@ an@Rraeat e
pharmaceutical fornulation in order to admnister an HMG CoA reduct ase

i nhi bi t dikeattile pecigrrvd erpmpleyanise fekdbmetad splie (RgpsrieeyISpdsimi n a singl e
phar mac edalts G2 lcafc@ifildaits].on contai ning a m xture of an HVG CoA reductase

i nhi bitor and the di net hyl propanam de derivative in order to adm nister

t hem at the sane tine. -
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In the case of using the pharmaceutical conposition of the present
invention as a preventive or therapeutic agent for the above di seases, the
N-(1

octyl - 5- car boxynet hyl - 4, 6-di met hyl i ndol i n-7-yl ) -2, 2-di net hyl propananm de or
a pharmacol ogi cally acceptabl e salt thereof and the HMS CoA reduct ase

i nhi bitor, whitCdholl@ bt h@tCtHaY praRt@tRM, ¢hlaStln, shevadian Apdekistaa,
conpositjon of the present {nvention, can be adm nistered al one or after

mi xi ng WYRRRE ph BIDGT BHRY3S AR Bl adisd s ertaneding CFT it ™aft so forth,
can be adsHarhsicelogitaly hbaptatslalshly (prefdraslyfosdtivh datthdratdciuongst) s,

granul e or. is P84830l Sankyo.FP-0128s] TSA:. GADI l'ish

transl at%}?%%'%% rf618§§ase§r§/r1§%°%ir¥v ls%lsf%?f”lﬁgveolrngf)e;lﬁrleen 0efrl%g ly in the form of
an i nj ephronacgutzappaspogtion of tredpreeeritanvéntiothese preparati ons can be
produced by well known nethods using additives such as excipients (for
exanpl e, organi c excipients includingbiugar derivatives such as | actose,

sucrose, gl uc&ee thedirhiactyl-uparbesyBetgl-4 &ipethvirdeWat i¥ed%uch as corn
starch, dpatadydhrobahsmidedorsd phédinoth gkl ldcBeptaBlel daltos@rabEf anvdtheves such as

crystallj el | u] ose; . .arabj c: dextran. and Pul |l ul an; and inorganic
oxs by oG A tre RBRE BhiEn A the BB dResetine al Mg M ci ¢ "acr d
anhydr i gpharmpnduitesi zedpasition il thespleseat iayerttidrg ieanh gebmetriaal Eotharpagnesi um
al umi nate JELASLLLCA! fie AIOIPRAESSNEN RTnbalaEHTUS e phosPhat e,

car bonates such as cal ci um carbonate; and” sulfates such as cal ci um

sul f at e)mixtures iacaalse iffluded inths presentdavéntiamci d and stearic acid netal
salts such as cal cium stearate and nmagnesi um stearate; talc; coll oidal
silica; waxes such as beeswax and spernmaceti wax; boric acid; adipic acid,
sul fates such T Nsgheid-Scrarhemeshyldio-dimesiaylindolini 430 $di um benzoate; DL
| euci ne;dimatHyyprophhahefe UL Phasmaiidicallyaiecyptablel @il thRichi p@n@si um

| auryl s%g&g si|licic .acid der%@ti veé such as Z{.‘I iCi }?.Ci d anhydri de and
silicic Y B2 HRE 0L WBISOATE R PR PREETRIESY % nders (for
exanpl e,phaysiaosytirad pyinposikibtilod sies pieyeln oy g tiqyy camtdxidt asehkinl ose)

DOLY V! L BIEi0L b R0Se ALK B8 Blosc IR ABOYP P HRL RO ANM]. S Ity cOTPOUNGS)
) disintegrating agensts or exanples, cellul ose derivatives such as

| ow subdrithepeasehytveryipr.opyl cel | ul ose, carboxynmethyl cellul ose, cal cium
car boxymet hyl cellulose and internally bridged sodi um car boxynet hyl

cellul ose; and chem cally-nodified starches and cellul oses such as

car boxynet hy| d¥e5s 81¢ N Bertirmariepsieyices K the tefe Admisstieenal Iy bri dged
pol yvi nysimyrtantdthdyran the pudseht irflestioh provdéedtirefer€ & A0 ndalinist@yiofuch as

bentoni te .and yeegu met.al. hydr.oxi des such a nesj,um hydr.oxi de and

2l Ui nurCRYI ORI ERAEIST SHPESHPHaR &° BE PEUE REBAL B e Hee s tin

| aur yl sUlteaativa mmigredicotuanespretaralle ;adoeihisteried is tind focm efcd simgleagent s such as
benzal ki psaori de; and nonionic surface active agents such as

pol yoxyet ene al kyl ether, polyoxyethylene sorbitan fatty acid ester and
sucrose fatty acid ester) ) stabilizers (for exanple, parahydroxybenzoate

esters such assiaBbiy! tRrO%A X ¥RANEA R sBdioRk ARYthe RiHMEK OXybenzoat e;
al cohol s such as. chl or obut anol be,nz%/(!' al cohol and phenyl et hyl al cohol;
S

benzal koAfBHHIETEE ¥R GIHY 15158 TeRIRIY s ih HishpTesepidnEriddt Pravifisdsit osal ;

dehydr oaefirs €o as iadmiAistrasion Feginiel thiat efables gamisistrhton exaspl e, normal |y
used svveetf:nera, sourtilnq) agent sc.f?]nd fl vois% nd dil ulen}f.s. The dosage and
adni ni stAOFBEASEPREGY OF REIREIAIS RO T5{SAp bUIhET P, 11584830/ Sankyo
FP- 0128 sddnsiAisE&idh &g 1 axdtylt $-aaioxymetilyd3t, §-2lirB60Flindolin-7-yl)-2,2-

4. 6-di methyli \  cal |
Accept anieIBolatide of ol IRIOKEALPRTBBIENE St R BARIBER! B CEL Y
accor di reglneigistrationeefian HYlGLodaefuctess inhibiserpaiardapprepsiphpinderyal, @ge, body
vei ght  afid: ¥@hiAYerRkher HMRNEbhI 88 c@e (bR fofited AY RAUARHRBnDOSE

varies according to s%/rrptom;, age and so forth, the respective doses are a
| over | iHiN-Uopetyl-2-g2g ?ﬁ%@ylaﬁgflme@woﬁﬂﬂ'éﬁ'%'per linit of 1000 ny

(pr ef er adimetbfdProfanaptte bk tphdemacslogitdley sasptaie eflethadoiatigirati on, and a
|l ower limt of. 0..OEL na (preferably 0.05 ng) and an upper limt of 100 ngy

( pr ef er aBIRTOBURYIBEF adni ni stration in the case of parenteral

adm nistration for adults (e.g. Hunan) one to six tines per day, and

adm nistratio : iyl t . equential l'y
according to rsllgllfrp od%s%‘.‘apﬁ%{l Lgﬁgcg’?“ops qg‘g% #o@&ggﬁ%%@t?ﬁgﬁlgkj%gfg% l§appl ying the
present invention to prevention or treatnent of atherosclerosis, the dose
of the HMG CoA reductase inhibitor can be lowered to a | ower dose than its
dose when used for i kasspawwa FRpRIsITEARGANENIGSagsRtcanI.a2R§0per | | pem a agent. In
addition, the dose can be |owered further due to the excellent effects

Y T N



The present invention will be described belowin nore detail referring to
its test exanple and preparation exanple, but the scope of the present
invention is not limted to them Test Exanple 1 Lipid Lowering Action

El even-week-old male Fl b hansters were used in the experinent. The aninals
were fed in metal cages and all owed free access to food, which contained
0. 05% C{ﬁ Lgdg:t,sf-lrol and 10% coconut oil, and water. The active agents were
adm nistered orally in the formof a suspension in 5% gum arabic solution
once a day f o phagngesutivabcempesitien iewhidhatreddMCo oA Tedientpse after the fi nal

adm ni s{igditNs PraBGtdUe 188808 5, AmWMNahn [ ilRsblR0desmigs were col | ected
under anesthesia. Serum’lipids were measured by an enzyne method. Those

r esul tsat&F@SéWOFWaFé%tF%Oﬂp‘t?YﬁsfﬁéntabI e, TCindicates total cholesterol,
VLDL indicates very |low density |ipoprotein, LDL indicates |ow density

! i popr O@SI n, HD%arnqglcé:u comgomgo}??ﬁ Ex%uch &%ﬁtcﬁboA reguctgnpound A

i ndi cat
N- ( 1- ocinHibibwrais posyastdtiny| lovhstatit, rmamhgstatid ol vastaty, jatorvaswitimet hy| pr opanami de

SUl f at erOS(lya'glaﬁﬁ g)qg@!i@tahﬁr Ol

concentrati onAt eni cTCVLDL+LDLHDLi ndexCont r ol 253. 0189. 463. 63. OPr avast at
in 3 mk244.0170. 673 32. 3Com ound A 30 m k170.9109. 062. 01. 8Conpound A (30

ng/ kg) (3) Praygsbahhlediodl KorhpdsitioSén th% amelHﬂIdﬂbbk&ead@ﬂaBé stration of
pravastatin_or yl. - 5- carbo%yrreth

di met hy PR, 1ﬁP7g‘§ﬁS)tat2“ PIRVARRRD 'i‘?it‘(ﬁ‘eoéul fate al one respectively

decreased total serum chol esterol and serum VLDL+LDL chol esterol | evels,

when bo h activ cts were
further énhancé%a%% é%of\g?f: B%%ﬂ + g{qg%p‘%f%&ﬁ?%%gstatl n or N-(
1-octyl Hﬁublrcmﬁmmempﬁamrmthw;qrdol [ n 7 yl) -2, 2-di met hyl pr opanami de

sul fate al one | owered the atherogenic index (VLDL+LDL chol esterol/HDL
chol esterol), an indicator of susceptibility to atherosclerosis, those

ef fect s@ere’ Ptlﬂhtaﬁ@lac@ﬁl*ﬁi‘h6@'@Pﬁﬁ€ﬁnt‘%é"h‘%ﬂ}fc]ﬁmc&@éﬁf“écﬁﬁé?e used in
conbi naldihitorlid Jr&d3imastkyo FP-0128sl TSA- GADY Engl i sh
transtati onl103. 02. 2003

(9] a pharmaceutical composition in which the HMG-CoA reductase

inhibitor is atorvastatin; or
more preferably includes:

{(7) a pharmaceutical composition for administering N-(1-octyl-5-
carboxymethyl-4,6-dimethylindolin-7-yl)-2,2-dimethylpropanamide sulfate and
an HMG-CoA reductase inhibitor, or

(8) a pharmaceutical composition described in (7) in which the HMG-CoA
reductase inhibitor is pravastatin, lovastatin, simvastatin, fluvastatin, rivastatin,

pitavastatin, atorvastatin or rosuvastatin;

(9) a pharmaceutical composition described in (7) in which the HMG-CoA
reductase inhibitor is pravastatin, lovastatin, simvastatin, fluvastatin,

pitavastatin, atorvastatin or rosuvastatin; or

(10) a pharmaceutical composition described in (7) in which the HMG-CoA

reductase inhibitor is pravastatin, atorvastatin or pitavastatin;

(11) a pharmaceutical composition described in (7) in which the HMG-CoA ~
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Test 'Exanple 2 The Effect of the Devel opnent of Atherosclerotic Lesion in
Chol esterol Fed Rabbits Mal e New Zeal and Wiite rabbits (Kitayama Labes,
Japan) weighing 1.0 1.5 kg were neal -fed a chow diet (RCG4, Oiental

Bi oservi ce, Japan) supplenented with 0.5% chol esterol, 3% peanut oil, and
3% coconut oil diet for a total of 10 weeks. The dietary regi nen consisted
of feed| . -£St . dj et at . g for the first 2 weeks, 50 g for
4 vveeks%%E%%flggmfﬁﬁgfg%‘/ﬁé%&?Arﬁ’t?lévrasé%\f\]/éeks of diet initiation, a

chroni ¢ endot hed iparti¢upxly prefemnblynihgbutesi n t he abdomi nal aorta and right
fenoral artery by surgically inserting a sterile, nylon nonofil anent

t hrough the nedical saphenous artery of the right leg to the |evel of the
di aphralfd The PReRBErTHinah comaesition @Fé@f‘%ﬁ‘?dnrfﬁ?ff‘?f aprsaistering Ned- f or

remai ni B&yBSV@QK&cy%eth?ﬁ4,St&iﬂibmﬁm&hsﬁwmfd@rﬂé@iﬁﬁﬁﬁa@ﬂnidw basi s of
their total chaolesterol.|levels after 2 week of cholesterol/fat diet. The
HVG- CoAs’ruz%tﬁc?tr’zﬁlsaet°fvr?ﬁfaﬁi”t’8f and the ACAT inhibitor were orally administered
both al one and in conbination for 8 weeks after surgery. (i)

At her osg¢lgr ot | ehmy . : . L ner phonetric
anal yse?:ﬁ d%galht%éﬁ%%ggrrér a% %%é%lgﬁgé %ﬁ‘%@ﬁfﬁ%@%‘%&gﬁﬁﬁﬁ Canon,

I nc.) cesiesteeaboiymethyl dfpdimathylingslinel g3 - dmethyinropamamideoscl er osi s was
esti mat gQirds Ad @akst@finsurface area of lesion to the intinmal surface area
of aorta by Photo-retouch software ("Adobe Photoshop 5.0" trade nane:
product of Adobe Systenms Inc.) and the Scion inmage NIH I magi ng Software

(" Sci on | mageEHfebtof Mre Gsrenfio@duct of Scion Corporation). (ii)
Extracellular |ipid deposits Rabbits were anesthetized with an intravenous
i njection of sodium pentobarbital (25 ng/kg) and perfused with saline by
usi ng a perf uSimoe thp phaatasewticah compsesiting f@r absinisedhg 300ulmtkipushit er

perf usi ggg%artaﬂﬁy 8PELARNIGN fhg&%%gﬁ-gcg%o?@%e%ﬁ?@ f‘g?‘gﬁ}g’?%’]%hﬁ‘ﬁ )| estonal

Cross-sections on aortas X t erig artery. Right
f enor al 2e4-BERghykpsopanasaide preparmAcoogiqady ascantakieisalk thereohanfl@ast 24
hours. HMGSOORHuStMRifh DL Afak prdstidfialddtbn Mt SREfdMNgHdat 5 um Five

ri bbons_of four serilal sections fromeach segnent were cut at 80 ~m

i nt er val@erReationghays exrelsrhrrogpissinkitony effectsoniatrererdsiostsdivasson' s

Zt ain. I 14e E’&t@&&?a(@%idﬁ&l«brﬁ%n@&ﬁ&&ﬁﬁﬁ&ﬁfr l@ﬂ&tEgglﬂasllﬂhdmagsémtrir?yﬂ:QﬁnGZ. (2003 A

igital .i.npge ea ect.lon, was_co cted using a digital camera (Fujix

0D camiPAre SR AT FEoYs Aricit RA At WTTHAS @ PRIEBTES Pitts Peutty ) at t ached

to a Leigentnfpertosdapeaahempragoagérgpfor amhabsdetosis. orfamthoma of each

| esi onal : i 0, e) for
.(pa&gg?ﬁ?ﬁeruthE%§cEMsrl (f{)xﬁ\ga#‘g Sdl?gor?gq SmBl @8&?&8&% Ru(g%g]\%ﬁ

estimation quality o n sections treat th

El asti caMasson's stain, the region with light green were identified as
extracel | ul ar rnaddtiisl 4550abildpd extracel | ul ar vacuol es and | acunae (white
regions) were defined as extracellular lipid deposits (ECD). ECD was
measured by average of value dividing area of |esional conponent by area of
| esi on usi ng Atlele(IRPhodybShapbaxytnahd-S6dimetiifgeiolin8AyMcEs. The results
are shown in Tahle 2 n the tabl e ound

. cO i ndi cat es s
N (1 oo tyrey i PaSadiniteri 4 Braon Rl iR ALl S BT rishis1 or opanani d
e sul f ale.actiVelrhgre@ient of the pharmaceutical composition of the present invention,
can be easily produced according to the method described in WO 97/12860 (EP

0866059) or the corresponding USP 6,063,806.

In addition, the HMG-CoA reductase inhibitor, which is an active
ingredient of the pharmaceutical composition of the present invention, can be
easily produced according to the method described in Japanese Patent
Application (Kokai) No. Sho 57-2240 (USP 4,346,227), Japanese Patent
Application (Kokai) No. Sho 57-163374 (USP 4,231,938), Japanese Patent
Application (Kokai) No. Sho 56-122375 (USP 4,444,784}, Japanese Patent
Application (Kohyo) No. Sho 60-500015 (USP 4,739,073}, Japanese Patent
Application (Kokai) No. Hei 1-216974 (USP 5,006,530), Japanese Patent ~
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Rati o of ECD { mR) at her oscl eroti c areaControl 57.415. 5Pravastatin 10 m

k58. 316. 6Com ound A 5 m k45, 810. 7Conpound A (5 ng/ kg) +40.93.0Pravastatin
10 mk As shown by the results above, while conpound A reduced the
atherosclerotic area of the fenoral |esion and ECD, and pravastatin had no
effect on the area and ECD, when both active agents were used in

el : . actl iy
Exanp o ApBpead iy BEEl MO HY ?ﬁgs?éﬁiy‘l?%ﬁ’?a??é%%WS%??%“H cparsrien

1- oct y| Apphieatinyx (KekehNo- Hei &-2798SOHYSPri8b+.359 -and) USP 2.830@8%ly Ppr opanani de
sul f at eJﬁ?Qaner@tend RS1IRSB0A 1R8] NB)HeiON1 AzS4 A(GSP 6304 4) and nagnesi um

stearate (2.0 ng) are mxed and forned into a tablet by a tablet naking
machine to obtain a tablet containing 500 ny. The tablet can be coated
(prefer albl y Wihke ahé}dga:;]mm&iklagaorﬁposmﬁel 0% @ldyninisberid SiatliGardously,
FP-0128sl| TSA- GADI Engl i transl atj onl103. 02. 2003 ALMS 1. A

phar e SEPREMTD chABOMTHANK "EOBRY L P g o isRY o S sk Be ey
separ at &,3-dnegwiprepanahlde di-4 plamcdcplogicatizraloceptablelnalt- thereof and an

6di met hyli-Adol { ns - -2 2o I ] ! cgliogi cal 'y
accept aﬁ%&g(gﬁ p‘i%gées)‘c?fl,ahgoﬁ Irgﬁ &%&a@ g utgot%asév%?\)ﬁglgglé@?@h_z._ The
phar mac éew¢ring actinm deve exeellaptpragrers inbibitony pifactomeesheroselerasanCoA
reduct asge LBRLPhARY edclidHtHRSE Rihititory QBSs @ sthntRbMM LAk irf idpast atin,
rivastatin, atqrvastatin, rosuvastatin or pitavastatin.

3. The
phar macétiffe ARARATE AV tPHRtadReY AThESAY! 29 APRTVERIKE PEFIFTRREMIMG CoA
r educt asgehtfpabiidilarly & thesipattiabiont) foreaRémbilerostd dvaaithbima, fl uvastatin,
atorvastatin rg’s asta%:i n.qr pitavastatin. 4. The pharmaceuti cal
conposi tPHCHEIS HPSEPSFS i m 1 wherein the HVG CoA reductase inhibitor is
pravastatin, atorvastatin or pitavastatin. 5. The pharnmaceuti cal

conposition a I i wherer i EME A, reductase inhibitor is
pravastatin oﬁ%gtggké&glg%%@hg (@eﬁmgéﬁg?n%ggﬂti cat r(?‘f})’r?ppsi tion according to

cl ai m 1 dimethilindehe-7-RIB2GH Airpetbybarapandmide ot topharsgselpgicgdldt in. 7. The

phar mac eldbé siableCRAPRR Hdf QR d 3G CAME-BBA red G @b Hhivihie) révidd g HiilerCoA

reduct aﬁe |nh1|#?| tor is atorvastatin. 8. The g@alir)ma eut.i cal. copposition
conpr i si'ff! QERTGRtCERTSSARdPIYIdedRBdis HpattingRie e pYmyHSERHOR A |y

N- ( 1- octigdlivRhed HMW&YTEY Fedirethsedinhibitby bi tiotodlintetHylpkdpaaznide ketibytiyer opanam de
sul fate, gﬁ\ed an HMG CoA reductase inhibitor. 9. The pharnmaceuti cal

conposi te\lon ‘according to claim8 wherein the HVG CoA reductase inhibitor is
pravastatin, |lovastatin, sinvastatin, fluvastatin, rivastatin,

at orvastati n, /A I=n I 5 &t )i . dThe ohargrgceut i cal

conposi tion agf:}%?lg:(%gkgg Sc(feglb(r)np&é-ﬁ%‘gfrs_%’l%n&??%ﬂﬂwg%glfS'gdét}%t ase inhibitor is
pr avast simsthylpippanamide osa phasmacqlegically acsspiabiansaly hepgofgaptthenky o

FP- 0128shMBAc AP dindth s ST hlitidds Wl droaYeQBe Q2tivdREredigh@rofans at i n)

rosuvast%}i n or pitavastatjn. _ , )
pharmaceutical composition of the present invention, can be prepared in a

separate pharmaceutical formulation in order to administer an HMG-CoA
reductase inhibitor and the dimethylpropanamide derivative separately or in a
single pharmaceutical formulation containing a mixture of an HMG-CoA
reductase inhibitor and the dimethylpropanamide derivative in order to

administer them at the same time.

In the case of using the pharmaceutical composition of the present
invention as a preventive or therapeutic agent for the above diseases, the N-(1-
octyl-5-carboxymethyl-4,6-dimethylindolin-7-yl)-2,2-dimethylpropanamide or a
pharmacologically acceptable salt thereof and the HMG-CoA reductase inhibitor,
which are the active ingredients of the pharmaceutical composition of the
present invention, can be administered alone or after mixing with a
pharmacologically acceptable vehicle or diluent and so forth, can be

administered either orally in the form of tablets, capsules, granules, powders or ~
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11. The pharnmaceutical conposition according to claim8 wherein the HVG CoA
reductase inhibitor is pravastatin, atorvastatin or pitavastatin. 12. The
phar maceutical conposition according to claim8 wherein the HVUG CoA
reductase inhibitor is pravastatin or atorvastatin. 13. The pharnaceuti cal
conposition according to claim8 conprising adm nistering sinultaneously,
separ at I
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sul f at eathge &réfvast at i n. 14 The pharnmaceutical conposition according to
claim 8 conprising adm ni stering sinultaneously, separately or sequentially
N-(1l-octyl-5 . .
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O respectwe doses are a lower limit of 0.1 mg (preferably 0.5 mg) and an upper
limit of 1000 mg (preferably SO0 mg) per unit dose in the case of oral
administration, and a lower limit of 0.01 mg (preferably 0.05 mg) and an upper
limit of 100 mg (preferably 50 mg) per administration in the case of parenteral
administration for adults (e.g. Human) one to six times per day, and

administration can be performed simultaneously, separately or sequentially

according to symptoms.

It should be noted that, in the case of applying the present invention to
prevention or treatment of atherosclerosis, the dose of the HMG-CoA reductase
inhibitor can be lowered to a lower dose than its dose when used for its known
application as an antihyperlipemia agent. In addition, the dose can be lowered
further due to the excellent effects resulting from the combined effects with N -
(1-octyl-5-carboxymethyl-4,6-dimethylindolin-7-yl)-2,2-dimethylpropanamide or
a pharmacologically acceptable salt thereof.

In addition, although the ratio of the doses of the N-(1-octyl-5-
carboxymethyl-4,6-dimethylindolin-7-yl)-2,2-dimethylpropanamide or a
pharmacologically acceptable salt thereof and the HMG-CoA reductase inhibitor,
the active ingredients of the pharmaceutical composition of the present
invention, can be varied over a wide range, for example, the ratio of the doses of
N-(1-octyl-5-carboxymethyl-4,6-dimethylindolin-7-yl)-2,2-dimethylpropanamide
or a pharmacologically acceptable salt thereof and the HMG-CoA reductase
inhibitor can be administered over a range of 1:500 to 500:1 more usually
1:100 to 100:1, more preferably 1:10 to 10:1 and most preferably 1:5 to 5:1.
When N-(1-octyl-5-carboxymethyl-4,6-dimethylindolin-7-yl)-2,2-
dimethylpropanamide is used with pravastatin as the HMG-CoA reductase
inhibitor, it is preferable to use a ratio of 1:2.5 to 2.5:1; when it is used with
atorvastatin as the HMG-CoA reductase inhibitor, it is preferable to use a ratio
of 1:2.5 to 5:1. (All ratios are by weight.)

Best mode for carrying out the invention
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Eleven-week-old male F1b hamsters were used in the experiment. The

animals were fed in metal cages and allowed free access to food, which
contained 0.05% cholesterol and 10% coconut oil, and water. The active
agents were administered orally in the form of a suspension in 5% gum arabic
solution once a day for 7 days. The animals were fasted for 17 hours after the
final administration of active agents at which time blood samples were collected
under anesthesia. Serum lipids were measured by an enzyme method. Those
results are shown in Table 1. In the table, TC indicates total cholesterol, VLDL
indicates very low density lipoprotein, LDL indicates low density lipoprotein,
HDL indicates high density lipoprotein and compound A indicates N-(1-octyl-5-
carboxymethyl-4,6-dimethylindolin-7-yl)-2,2-dimethylpropanamide sulfate.

[Table 1]
Cholesterol concentration Atherogenic
TC VLDL+LDL HDL index
Control 253.0 189.4 63.6 3.0
Pravastatin (3 mg/kg) 244.0 170.6 73.3 2.3
Compound A (30 mg/kg) 170.9 109.0 62.0 1.8
Compound A (30 mg/kg) +
Prav:statin (3(mg/kgg/) e 151.1 86.9 64.2 1.4

While administration of pravastatin or N-(1-octyl-5-carboxymethyl-4,6-
dimethylindolin-7-yl)-2,2-dimethylpropanamide sulfate alone respectively
decreased total serum cholesterol and serum VLDL+LDL cholesterol levels,
when both active agents were used in combination, those effects were further
enhanced. In addition, while administration of pravastatin or N-(1-octyl-5-
carboxymethyl-4,6-dimethylindolin-7-y1}-2,2-dimethylpropanamide sulfate
alone lowered the atherogenic index (VLDL+LDL cholesterol/HDL cholesterol),
an indicator of susceptibility to atherosclerosis, those effects were further

enhanced when the two active agents were used in combination.
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10% &FégRZH:BE/ s & () & 10% z& ()-nm& 10% & () -nmLYWZ10% & ()-s
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10% & ()-=10% & ()-ii4jjkrkkdEbC 10\ Sy 10%&' (
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10X!1 10%4s l(:é were meal-fed a chow diet (RC-4, Oriental Bioservice, Japan)

supplemented with 0.5% cholesterol, 3% peanut oil, and 3% coconut oil diet for

a total of 10 weeks.

The dietary regimen consisted of feeding the cholesterol/fat diet at 40 g
for the first 2 weeks, 50 g for 4 weeks, 60 g for final 4 weeks. After 2 weeks of
diet initiation, a chronic endothelial injury was induced in the abdominal aorta
and right femoral artery by surgically inserting a sterile, nylon monofilament
through the medical saphenous artery of the right leg to the level of the
diaphragm. The monofilament was secured and maintained in place for
remaining 8 weeks of the study. Animals were randomized on the basis of
their total cholesterol levels after 2 week of cholesterol/fat diet. The HMG-CoA
reductase inhibitor and the ACAT inhibitor were orally administered both alone

and in combination for 8 weeks after surgery.

(i) Atherosclerotic area

Femoral artery was photographed for the morphometric analyses by
digital camera (Coolpix 990, trade name: product of Canon, Inc.) connected with
a computer. The severity of aortic atherosclerosis was estimated as a ratio of
surface area of lesion to the intimal surface area of aorta by Photo-retouch
software (“Adobe Photoshop 5.0” trade name: product of Adobe Systems Inc.)
and the Scion image NIH Imaging Software (“Scion Image 1.61c MacOs” product

of Scion Corporation).

(ii) Extracellular lipid deposits

Rabbits were anesthetized with an intravenous injection of sodium
pentobarbital (25 mg/kg) and perfused with saline by using a perfusion
apparatus at a constant pressure of 100 mmHg. After perfusion, the aortas
were excised and photographed. Analysis of lesional cross-sections on aortas
was examined at the right femoral artery. Right femoral artery was fixed in
Methanol Carnoy's fixative for at least 24 hours. The segments were embedded
in paraffin, and sectioned at 5 um. Five ribbons of four serilal sections from
each segment were cut at 80 pm intervals. A section from each ribbon was

treated with Elastica-Masson's stain. ~
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XX!I'I 109 () - * A digital image of each section was collected using a digital camera

(Fujix CCD camera system HC-2500: product of Fuji Photo Film Co., Ltd.)
attached to a Leica microscope at a magnification of 2.5 x. The area of each
lesional component was extracted using Adobe Photoshop 5.0 (Adobe) for
estimation of the quality of the lesions. In sections treated with Elastica-
Masson's stain, the region with light green were identified as extracellular
matrix (ECM), and extracellular vacuoles and lacunae (white regions) were
defined as extracellular lipid deposits (ECD). ECD was measured by average
of value dividing area of lesional component by area of lesion using Adobe
Photoshop 5.0 and Scion Image 1.61 MacOs.

The results are shown in Table 2. In the table, compound A indicates

N-(1-octyl-5-carboxymethyl-4,6-dimethylindolin-7-yl)-2,2-dimethylpropanamide

sulfate.
[Table 2]
Ratio of
. ECD (mm?)
atherosclerotic area (%)

Control 57.4 15.5
Pravastatin (10 mg/kg) 58.3 16.6
Compound A (5 mg/kg) 45.8 10.7
Compound A (5 mg/kg) +

P ( g/ke) 40.9 3.0
Pravastatin (10 mg/kg)

As shown by the results above, while compound A reduced the
atherosclerotic area of the femoral lesion and ECD, and pravastatin had no
effect on the area and ECD, when both active agents were used in combination,

those effects were synergistically enhanced.

Preparation Example 1
Tablets

Pravastatin sodium salt (10.0 mg), N-(1-octyl-5-carboxymethyl-4,6-
dimethylindolin-7-yl)-2,2-dimethylpropanamide sulfate (30.0 mgj, lactose (408.0
mg), corn starch (50.0 mg) and magnesium stearate (2.0 mg) are mixed and
formed into a tablet by a tablet making machine to obtain a tablet containing
500 mg. The tablet can be coated (preferably with a sugar coating) as

necessary. ~
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acceptable salt thereof and an HMG-CoA reductase 1nh1b1tor.

2, The pharmaceutical composition according to claim 1 wherein the
HMG-CoA reductase inhibitor is pravastatin, lovastatin, simvastatin, fluvastatin,

rivastatin, atorvastatin, rosuvastatin or pitavastatin.

3. The pharmaceutical composition according to claim 1 wherein the
HMG-CoA reductase inhibitor is pravastatin, lovastatin, simvastatin, fluvastatin,

atorvastatin, rosuvastatin or pitavastatin.

4. The pharmaceutical composition according to claim 1 wherein the

HMG-CoA reductase inhibitor is pravastatin, atorvastatin or pitavastatin.

5. The pharmaceutical composition according to claim 1 wherein the

HMG-CoA reductase inhibitor is pravastatin or atorvastatin.

6. The pharmaceutical composition according to claim 1 wherein the

HMG-CoA reductase inhibitor is pravastatin.

7. The pharmaceutical composition according to claim 6 wherein the

HMG-CoA reductase inhibitor is atorvastatin.

8. The pharmaceutical composition comprising administering
simultaneously, separately or sequentially N-(1-octyl-5-carboxymethyl-4,6-
dimethylindolin-7-yl}-2,2-dimethylpropanamide sulfate, and an HMG-CoA
reductase inhibitor.

9. The pharmaceutical composition according to claim 8 wherein the
HMG-CoA reductase inhibitor is pravastatin, lovastatin, simvastatin, fluvastatin,

rivastatin, atorvastatin, rosuvastatin or pitavastatin.

10. The pharmaceutical composition according to claim 8 wherein the

HMG-CoA reductase inhibitor is pravastatin, lovastatin, simvastatin, fluvastatin, ~
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atorvastatin.

14. The pharmaceutical composition according to claim 8 comprising
administering simultaneously, separately or sequentially N-(1-octyl-5-
carboxymethyl-4,6-dimethylindolin-7-yl}-2,2-dimethylpropanamide sulfate and

pravastatin.
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