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1 DESCRI PTI ON COUVARI N DERI VATI VE AND USE THERECF 5
Technical Field The present invention relates to a
novel counmarin derivative having lipid-rich plaque
regressing activity and/or acyl coenzyme A --

chol esterol acyl transferase ((ACAT) inhibitory
activity, which have superioﬁ properties as a 10

nmedi canment for preventing or treating coronary
syndronme such as nyocardial infarction, unstable

angi na and the |ike, [ rtery occl usion,
hygerlipenia, cerebralp%ﬁﬁggﬁgiﬁgﬁ, ce¥ebral apopl exy,
arteriosclerosis, atherosclerosis, Al zheinmer's ‘
di sease, or the like. 15 Background Art Coronary

syndrone (for e Lha, rdia
i nfarction, Fgﬁﬁgﬁﬁ\ie@[}ﬁg@ﬁgga ﬁﬂgﬂr]]%ét%%ﬁ%) IS
caused by rupture of a coronary artery plaque

(atheroma) 20 followed by formation of a thronbus and

the resul.tant . occlusion of the lumen of a coronary
S ea?%ﬂ%ﬁcaﬁe%ﬂﬁﬁgral artery occlusion is caused by

[ upt U of a0 2LE ClkyBLAANE LALRELOMRY 0! hover! Bbumarin

for mation of - a roimbus and the Tresultant occl usion

of _t.he .l n per:i.phe ar - 2 i G Seasesit
aéeelllrve t&&gg 1&?{%‘2? y%t1 tgl hge:Q(E: argalg rei st§ Férgg;sé@“g% a el

PLagns ANA addiifer hCnBhagrerd or i@t byrAcotepat i(anaT)

inhibitory activity, which have superior properties as a

10 medicament for preventing or treating coronary syndrome
such as myocardial infarction, unstable angina and the like,
peripheral artery occlusioen, hyperlipemia, cerebral
infarction, cerebral apoplexy, arteriosclerosis,
atherosclerosis, Alzheimer’s disease, or the like.

15
Background Art

Coronary syndrome (for example, unstable angina,
- myocardial infarction, ischemic sudden déath and the like)
is caused by rupture of a coronary artery plaque {atheroma)

20 followed by formation of a thrombus and the resultant
occiusion of the lumen of a coronary artery. Peripheral
artery occlusion is caused by rupture of an artery plague
(atheroma) followed by formation of a thrombus and the
resultant occlusion of the lumen of a peripheral artery.

25 These diseases are related closely to the characteristics
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of a macrophage retaining lipids such as chol estero
extensively onto the inner wall of a blood vessel is
bel i eved to cause coronary syndrone and peri phera
artery 5 occlusion. Alipid-rich plaque forned at
carotid artery or intracerebral vessel is believed to
cause cerebral apoplexy or cérebral infarction
Accordingly, regression and renoval of a lipid-rich
pl aque are very inportant for preventing or treating
coronary syndrome sug

s teaBlléHRgi #R%S %éPFga§E%%rP %%gél nf%%fyiogCéQméfgtion
%fsc'ous's,?ngeso%%raﬁg[a?'angeﬁgﬁéﬁahﬂepﬁegggéﬁbe&g negbh 8Bterol
s e et S TSy s <
PO | SR0ES CRPFEreRt | SURAECRR R BettBlePar artery
T o &éi&ﬁgoﬁ%&ég?aﬁﬁgun bl B B aBrely o

Sg,ﬁ#v' t%%nd/ ol ACA %hbgﬂ.?{r¥da‘€6' Yilde RS apoplexy

reating coronary syndrone
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&pr esent T nvent | on” ai ms at  provi di ng

nogel 1 ég. %ﬂ&g%@g%eggeaﬁrgrg LRbGALdYe T4l Rfeventing or

efl nt for preventing or treating

CE)r th:lrr}e/g Z%%ggﬂgfgs%@lﬁr%&eww djal lrdy%fcﬁﬁraﬁ_hﬂn iafdrction

unst a I na,
and unstable angina as well as peripheral artery occlusion,

-~

.removed,

cerebral apoplexy, or cerebral infarction. Also, since a
lipid-rich plaque is observed in a human whose bloed
cholesterol level is not high and a lipid-rich plaque once
formed is difficult to be removed, an agent capable of
regressing such a lipid-rich plague efficiently has been
desired.

Before now, it is known that coumarin derivatives of a
particular structure have lipid-rich élaque regressing
activity and/or ACAT inhibitory activity, and are usuful
for preventing or treating coronary syndrome and the like

(WO02/06264 and WOC3/059900).

Disclosure of Invention
The present invention aims at providing novel

compounds which are clinically further useful as a
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as peripheral artery occlusion, cerebral apoplexy, or
cerebral infarction. 5 The present inventors found
that novel salts of coumarin derivatives having a
particul ar structure posess unexpectedly excell ent
properties (for example, physicochem cal properties
such as crystallizability, sSability and the like) as
wel | as' oral absorbability, 10 regress lipid-rich

pl aque potently in vivo, and can be extrenely
superi or conpounds cllnlcalléF an _agent for

PRRVENISRE o OF r RS TR PS% gcalé%narg syndrome

myocar di al |nfarct|on an nstab e _an Il _as
DRRGD IR YOI GOLIARA t%?} ran§ WE | 28Sye1

cerebral infarction or

|
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pres nvent i n relates to: (1) an alkallne earth
nee st %ﬁi Q#] Sgani ¢ an1ne salt of aconpound

repr esent ed e f.ornmul a a

ang Rﬂﬁh Rﬁg%%%} hﬁﬁrg gﬁr ound ?%gen ato@i %8?%3 of
an o tlonaII stitu I b

[ eopparin (dg 1g%€ ySEh av% é a&%%g???%tggrgﬁeﬁpe posess

benzen

AT S ) Sfgonal QUL Ut e e,
ggglcoc%érﬁ{égfd %Egeﬁtles such as crystallizability,
stability and the iike) as well as oral absorbability,
regress lipid-rich plaque potently in vivo, and can be
extremely superior compounds clinically as an agent for
preventing or treating coronary syndrome such as myocardial
infarction and wunstable angina, as well as peripheral
artery ccclusion, cerebral apoplexy, cerebral infarction or
the like, which resulted in completion of the present
invention.
That is, the present invention relates to:

(1) an alkaline earth metal salt or an organic amine salt

of a compound represented by the formula [I]:




carboxyl group; (2) the conpound according to the
above (1), which is an hydrate; 10 (3) the conpound
according to the above (1), wherein Rl and R2 are
each a hal ogen atomor an optionally substituted Cl1_,
al kyl group; (4) the conpound according to the above
(1), wherein ring B is a benzene ring which is
substituted with a hal ogenated, 15 al kyl group and/or
a hal ogen atom (5) the conpodhd according to the
above (1), whrerin Ris a group represented by the
formula -(CH2)n R wherein R is an carboxyl group
and .n is an integer of 0 to 6; (6) the conpound

acqprdi ng f whereip~R is a. 5 group
repres 3 ornule -(C o~1)R wherein R
is ac is a r of 1 to 3
(7)2th. » [ to a~above (1), which is
an R-a ' =« salN” 5 (8) the conpound

according to the
earth netal sal
according. tag
am ne salt; (

d above (7), HWherein the alkaline

is acalciumsalt; (9) the conpound
bove (1), which is an organic
conpound accordi ng to the above
(9), wherein . organic amne salt is a primary
am ne salt; (11)*the cRnpound according to the above
(10), wherein the primary amne salt is a

tri sthyds opyars e )A®S RAMaNBydrogen atom, a halogen atom,
or an optionally substituted linear hydrocarbon group, ring

A is an optionally further substituted benzene rlng, ring B

5 is an optionally substituted benzene ring:; R is a carboxyl
group or a linear hydrocarbon group substituted with a
carboxyl group:

{2) the compound according to the above (1}, which is an
hydrate;

10 (3) the compound according to the above (1), wherein R! and
R? are each a halogen atom or an optionally substituted Cis
alkyl group;

(4) the compound according to fhe above (1), wherein ring B
“is a beniene ring which is substituted with a halogenated
i5 alk&l group and/or a halogen atom;
{5) the compound acdording to the above (1), whrerin R is a
group represented by the formula - (CHz)n~R* wherein R’ is
an carboxyl group and n ié an integer of 0 to 6;

(6) the compound according to the above (1), wherein R is a.
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salt; (12) a conpound selectd fromthe group

consi sting of 15 nonocal ci um
bis((2E)-3-[3-[7-chloro-3-(2-[[4-fluoro-2-
(trifluoromethyl)phenyl]am no]-2-oxoet hyl ) -6-net hyl - 2-
0x0- 2H chronen-4-yl]phenyl]acryl ate),
(2E)-3-[3-[7-chl oro- 3-( 2-
[[4-f|uoro-2-(trif|uoronethylﬁghenyl]anino]-2-oxoethy|
)-6- net hyl - 2- oxo- 2H chromen- £yl | phenyl Jacryl ate 20
tri s(hydroxyznet hyl ) nmet hyl am ne salt,
(2E)-3-(3-[7-chl oro-3-

2-1[4-f1 -2-(trifl h i NOYr- Airedhn R
fwy B%—’LUB- ﬁgggﬁ%‘f’ ‘?E’g%‘i Iol-né llf%% :Tghem{n‘k%?yf ph%c%{/ﬂn?gicr yl ate :

di et hanol am ne s |56 WM integer of 1 to 3:
bi $F39] ‘é"i‘"['a\%‘?x =t é?‘lé’g‘g- ‘?g@o‘?a * 7 .

[[ 45! URLo-Rabbuhl! Horor@ity | jphemy | landeno] 1)2- ostdethys an
)-ﬁyghgﬁglc%ggkkhgte) and1&¥8

Metyhi 2n@XQaAth Glatamesadtyl [p y ]P P 6 nonocal ci um
bis(4-[3-[7-chloro-3-(2-[[4-fl uoro- 2- in th
(t righ! uReorREPGupEherybidmmoto 2L odPAYE ) { Bl net e the
0x0- 2H-chronen-4-yl]phenyl ] but anoate), %i a hydrate

t heinleafline (d8)tn metadesdls ofs Gt 6’&&8?\"!’6 SH-% kal i ne

earth netal salt 5 of a Cp@ﬁ#&]d#ee%gg é‘t?ﬂ,bywﬁi% is an

© fortful &bel [comppundpacepFdt
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organic amine salt;

(10) ‘the compound according to the above (9}, wherein the
organic amine salt is a primary amine salt;
- {11) the compound according to the above (10), wherein the

primary amine salt is a tris(hydroxymethyl)methylamine

salt;

(12) a compound selectd from the group consisting of
. monocalcium bis((2E)—3—[3—[7—chloro—3—(2u{[4—f1uoro—2—
{trifluoromethyl)phenyl]amino]—z—oxoethyl)—6—methy1—2—oxo-
2H—chromen—4—yl]phenyl]acrylate), (ZE)—3—[3—[7—chloro—3—(2-
{[4—fluoro—2—(trifluoromethyl)phenyl]amino]—z—oxoethyl)—6~
methyl—2—oxo—2H—chromep-4—y1]pﬁenyl]acrylate
tris(hydfoxynmthyl)methylamine salt, {2E)-3—[3-[7—chloro—3u
(Z—t[4—fluoro-2—(trifluoromethyl)phenyl]amino]—2—oxoethyl)~-
6—methy1—2—oxo—2H—chromeh—4~yl]phenyl]acrylate
diethanolamine salt, monocalcium bis(3—[3-(6—chloro-3—(2—
[[4—fluoro—2—(trifluoromethyl}phenyl]amino]-z—oxoethyl]—7—

-*methylez-oerZH—chromen—é—yl]phenyl]propionate) and
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R wherein each synbol is as defined above, which
conprises reacting a conpound represented by the
formula [I] with an alkaline earth netal hydroxide or
an-alkaline earth netal 10 hydride, or reacting an

al kaline nmethal salt of a conmpound represented by the
formula [I] with an al kaline Barth netal halide; (14)
a crystal of the conpound according to the above (1);
(15) a nedi canent conprising the conpound according to

th 15 ab 1 t f.. _GLG)_the_ -2-
AR et Raccor i ng BCT M GIOUS IR i G (14 The0Eo 2
I tion: (17)_the, ' di - -
i upmpmeb v iR ek BRI 1 aRmLdag el eating o
t ACAT inhibitor. 7 18 ' :
GG TALPABEYE) P TSI o T 6 Ry e e

or_therapeutic agent_ agali COL O d , 1 salt
myotar Yi BFOF i r :qoﬁ?gﬁ%s?%%lgﬁagg%%%?ﬂ%oggﬁg?ymeta >

artery restenosis aft P lagenment ,
pRY | HHETRC §P§r3588§ ﬂsggﬁFQ%y%%ﬁﬁFﬁgdﬁg, cer ebr al

infarction, cerebral apoplexy, Al zheiner's disease,
tiple risk ﬁgndro f) or netabol ¢ _syndrone, or an
a eSSkt '

grotic org erosclerotic
a

g, inhibiting
QF e QR 0 o1 )
erosclerotic]|lesion

R

wherein each symbol is as defined above, which comprises
reacting a compound represented by the formula [I] with an
alkaline earth metal hydroxide or an alkaline earth metal
hydride, or reacting an alkaline methal salt of a compound
represented by the formula [I] with an alkaline earth métal
halide;

(14) a crystal of the compound according to the aboye {1);
(15) a medicament comprising the compound according to the
ébo?e (1) or a crystal thereof;

(16) the medicament according to the above (15), which is
an oral preparation:;

(17) the medicament according to the above {15), which is a

lipid-rich plaque regressing agent or an ACAT inhibitor;
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according to the above (18), which is conbined with a
HMG CoA reductase inhibitor; (20) a nethod for
regressing a lipid-rich plaque or 15 inhibiting ACAT
in a manmal , which conprises adm nistering an
effective anDunt of the conmpound according to the
above (1) to the manmmal; (21} a method for preventing
or treating coronary syndrone myocardi al infarction,
unst abl e angi na, coronary artery 20 restenosis after

PTCA or stent placenent, peri ral ery clu .

H}ﬁérppsm@cmmcq#ﬂ? ofine caﬁas?aﬁfg DOt is
Al zhei ner' s di sease, [tiple risk s one drome
reeEBil Pe- Ly SHETame s eGsig SSRYRFb| SrRghary syadzome,
pro ressi of or stablllzhnalan arterlosclerot|§ cgrtery

adm nff%erdtI}f@r%ngfl ggﬁsv% ﬁaurﬁrf?qlo %.gﬂz%% (Sj:s
e M e o
fLSIuﬁnggg ggp t%?f?i?;ggé??%béé et Bsc er?} c E?bral
ﬁ §Fér?ﬁ§hF%%eEonpéﬁﬁﬁaacdor |%%ﬂ$% tﬁggggoyag%f?e °oF
S B N i, s
aprorgt egrg%ﬁ“gg ka2 thﬁbgigkﬂ?g UeatEOEESSLMbotic o

use o

a%%%%@lgggp{gllr&lo%} he above (1) for

(19) the agent for regressing, inhibifing progression of or
stabilizing an arteriosclerotic or atherosclerotic lesion
according to the above (18), which is combined with a HMG-
CoA reductase inhibitor;

(20) a method for regressing a lipid-rich plaque or
inhibiting ACAT in a mammal, which comprises administering
an effective amount of the compound according to the above
(1) te the mammal;

(21) a method for preventing or treating éoronary syndrome,
myocardial infarction, unstable angina, coronary artery
restenosis after PTCA or stent placement, peripheral artery
occiusion, hyperlipemia, cerebral infarction, cerebral
apoplexy, Alzheimer’s ﬂdisease, multiple risk syndrome oxr
metabolic syndrome, or regressing, inhibiting progression
of or stabilizing an arteriosclerotic or atherosclerotic

lesion in a mammal, which comprises administering an
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production of a prophylactic or therapeutic agent

agai nst coronary syndrone, nyocardial infarction
unstabl e angina, coronary artery restenosis after
PTCA or stent placenent, 15 peripheral artery

occl usion, hyperlipem a, cerebral infarction,

cerebral apopl exy, Al zheiner'S disease, nultiple risk
syndrone or netabolic syndrone, or an agent - for
regressing, inhibiting progression of or stabilizing

an arteriosclerotic or atherosclerotic |esian. 1
E25p ot oo (oWt (e WBSGIP A0 OFRPROLES Thaipans e
(1) for production of an agent for regressing,
itehitbet Ra@ma bt ogr essi on of or stabilizing an
arteriosclerotic or atheroscleroti.c.l.esi NGn of
t(@2t>hetl@béaﬁeth@ﬁzt)€°%¥%$Fe?%l%%nbﬁrh%labl%’%nfﬁ% oA
reductase_i nhi bitor; and the 5 like. BLigk 1 tic
R c Sy eA 28RS Dr AR ndY ﬁF&PST§?§$#§§ X?Fayépomﬁzﬁc =Ee

diffracti on pattern_of e ¢ al tai y -
desighe £6°9RIBS 2tPs ERE x?g’éﬁgpo&égf'di?ﬁ?glgti%%mprlses

ngléq?{égj(g;g}gg %glrlg%%cﬁn%t g&@&%ﬁ% Ex@mphe 2bokkd. (13 in

action pattern of the

I bt ai, ped_b | ib8€or;
e

Vertiton In the formila [1], R

AR Bt PaRaPFy BT | Trem R drocarbon group |
production of a lipid-rich plaque regressing agent or an
ACAT inhibitor;

(24) use of the compound according to the above (1) for
production of a prophylactic'or therapeutic agent against
coronary syndrome, myocardial infarction, unstable angina,.
coronary artery restenosis after PTCA or stent placement,
peripheral érfery occlusicn, hyperlipemia, cerebral
infarction, cerebral apoplexy, Alzheimer’s diseése,
multiple risk syndrome OX metabolic syndrome, or an agent
for regressing, inhibiting progression of or stabilizing an
arteriosclerctic or atherosclerotic lesion;

(25) the use of the compound according to the above (1)
for' production of an agent for regressing, inhibiting
progression of or stabilizing an arteriosclerotic or
atherosclerotic lesion accordipg to the above (24), which

is combined with a HMG-CoA reductase inhibitor; and the

like.
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As the "linear hydrocarbon group"” of the "optionally
15 substituted |inear hydrocarbon group" represented
by R' and R2, for exanple, an alkyl group, an

al kenyl group, an alkynyl group and the like are
used. Alternatively, a group in which two or three of
carbon-carbon bonds of an aPkyl group are converted

i nto doubl e bonds, such as an 20 al kadi enyl group or
an al katrienyl group may be used. As the al kyl group,
for exanple, a linear or branched alkyl group having
1 to 7 carbon atons is used and, preferably, for

exanpl e, a_Iineareﬁr branched al kyl group having 1 to

Bry CHigd oButh ZENEYI, ethyl, propyl, 25
SO, e S A LT o
Sriie SR ats by g byl butenyl . | sobut enyl

on sy oy Do BuEraskighoRetiBHY 8 the
SLVR, B sl o1 Lsobueni s used
car bgﬁ;ﬁlg’a.t o S 4G @(s—rgtyhéwd’erp%&ﬂ&lctibgogﬁg:@ggﬁl of the

buty utynyl or-“sec-buty I's use

g%gé@glasbl%tajigegngglﬁ%/ﬂglgr9yp having 2 "to 4 carbon

ms . such as eth propynyl, isopropynyl or
i sobutynyl is used. Exanples of the group in which two
or three of carbon- carbon bonds of an al kyl group are

BOLYEId £ Ded HiRtUBHDLE the Invention

In the formula [I], R' and R® are each a hydrogen atom,
a halogen atom, or an optionally substituted linear
hydrecarbon group.

As the “linear hydrocarbon group” of the ™“optionally
substituted linear hydrocarbon group” represented by R! and
R?, for example, an alkyl group, an alkenyl group, an
alkynyl group and the like are used. Alternativelf, a
group in which two or three of carbon—cérbon bonds of an
alkyl group are converted into double bonds, such as an
alkadienyl group or an alkatrienyl group may be used.

' As the alkyl group, for example, a linear or branched
alkyl group having 1 to 7 carbon atoms is wused and,
preferably, for example, a linear or branched alkyl group
having 1 to 4 carbon atoms such as methyl, ethyl, propyl,

isopropyl, butyl, isobutyl, sec-butyl or tert-butyl is used.
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bonds i nclude a group in which two or three of carbon
15 carbon bonds of a linear or branched C3_.7 al kyl

group (preferably, linear alkyl group) are converted
i.nto--doubl e bonds and, preferably, an al kadi enyl
group having 4 to 6 carbon atons such as butadi enyl,
and an al katrienyl group suéR as 1,3,5-hexatrienyl
are used. 20 As the linear hydrocarbon group, a linear
or branched alkyl group having 1 to 6 carbon atonms is

L i G e
heEResaIa cto of ExbRpibs TR SUNED| (et e Poy e PEOPeRYY:
L3RPECRRE) AT dmd " SROOF B Daet aRC SRLT Ty e and,
o iy B
ReroPocy e GPOth, G SBCPBALT | PRI SRRyt o
Jobbhar?h L L ed Chi ol group, an acyb orelp. a

hal ogg)g’ gggmsigy,g% ué%gg{,i,nsn %Ek/c?_ﬁ&(ﬂegrgﬁﬁnhaeing 2 to 6

i odi n carbo grodp, a nitro

datRrgr aEEtna YRR 280, STRLATEr (RIOePHER, e Y
SR T U A Mt 025 uctar shar bty
pa%Siatlik?/rﬁ?rl group having 2 'to 4 carbon atoms such as ethynyl,
propynyl, isopropynyl or ischutynyl is used.

Examples of the group in which two or three of carbon-
carbon bonds of an alkyl group are converted into double
bonds include a group in which two or three of carbon-
carben bonds of a linear or branched Ci3-7 alkyl group
(preferably, linear alkyl group) are converted into double
bonds and, preferably, an alkadienyl group having 4 to @
carbon atoms such as butadienyl, -and an alkatrienyl group
such as 1,3,5-hexatrienyl are used.

s the linear hydrocarbon group, & linear or branched
alkyll group having 1 to 6 carbon atoms is preferable, and a
linear or branched Ci.; alkyl group such as methyl, ethyl,
propyl, isopropyl, butyl, isobutyl, sec-butyl or tert-butyl
is particularly preferable.

Examples of a substituent for the “opticonally
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Exanpl es of the "aryl group" of the "optionally 15
substituted aryl group"” include a C6_16 aryl group
such as phenyl, naphthyl, anthryl, phenanthryl,
acenapht hylenyl and the like. Inter alia, a C6 10

~aryl group such as phenyl, 1-" naphthyl, 2-naphthyl and

the like is preferable. Exaftes of a substituent for
the aryl group include (i) an 20 optionally
hal ogenated Cl1_6 al koxy group (e.g. nethoxy, ethoxy,

T chkar LhueRE RGeS EP oA | SARRE LT Pl 20
Bhyriiupopsr el b R (e, B,
adsEegpe oRtbes S s PRIBR N I ifhes ofhypeptionalty
e il e e e S
SRaRRIILe BretBnepty PrRRG e, FEE CREEL: M, oo
Shbsetiaent cur SOSEEREHE, UG FEpp? Al Coprtonaiiy
Bt o Fretr e e S L or the %8 arom (o9
£SRLHO08! | bl ! U alib) 0BLKARKE) OF 04D di2C! ydoup,

group such as cycl opropenyl,

cycl obut eny| ygk open  £YShahexalp, ake bheionally
F%ﬁ%?xéisﬁﬁéﬁﬁ’t%eﬁ%99$o§9$#% égéﬁ%alkenylpbroup gnd
EQES{&%G¥%a‘”afﬂyi group and the like. The “linear

hydrocarbon group” may be substituted with 1 to 3
(preferably, 1 to 3) of these optional substituents at
substitutable positions.

Examples of the “aryl group” of the “optionally
substituted aryl group” include a Ceas aryl group such as
phenyl, naphthyl, anthryl, phenanthryl, acenaphthylenyl and
the like. Inter alia, a Ce¢io aryl greoup such as phenyl, 1-
naphthyl, 2-naphthyl and the like is preferable. BExamples
of a substituent for the aryl group include (1) an
opticnally halogenated Ci-s alkoxy group (e.g. methoxy,
ethéxy, PropoxXy, trifluoromethoxy etc.), (ii) a halogen
atom (e.g. fluorine, chlorine, bromine, iodine), (iii) an
optionally halogenated Ci.s alkyl group (e.g. methyl, ethyl,
propyl, trifluoromethyl etc.) and the like. The aryl group

may be substituted with 1 to 2 of these optional
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substituent are simlar to those for the

af orenenti oned 15 optionally substituted aryl group.
Exanpl es of the "heterocyclic group"” of the -~ -
"optionally substituted heterocyclic group” include an
aromatic heterocyclic group and a saturated or
unsaturated non-aronatic he#érocyclic group
(aliphatic heterocyclic 20 group) which contain at

| east: one, preferably 1 to 4 heteroatons sel ected

fron1QXé%en, sul fur and nitrogen as an atom
RSEAEYERRS a2 ring system (ring aton). Non-aromatic

heterqcyclic graoup, i s preferable. Exanple f the ..

"ar onﬁ'ﬁ%@phEF ngcglé? i ‘égb‘?%ﬂ?ﬂiyilmﬁffﬂ’ebnpfsfsatq? { Pptionally
6- e red aromafi nocycl i, heterogyclic.gro

R RS R , FTOY | B o | COtaspIgosLy]
t hi azoly

Sy oyt *08 & GelapabBiir”© Herdbli3A2 Y eycrdpetieya,

1, 3,4~ [ |yl . f L, .1, 2,.3-1hi adi |yl
BRI e e s e ntag Sdig 8 Ubskituent for
2, 3- 1L lyl, 1,2, 4-1r1, ey ' are
S9iE SRR srded s M Riined 54 AR Yaup b
Jq. t ¢ . ahi .
2oy ige 510 Hhotdnatota Fhigs i ontd Tl S fpaity
tQ 8 Rhered,. fr§ggﬁ§ c nmonocyclic heterocyclic ring,

benzene ring etc. ‘are fused (e.g.: benzofuranyl,

i sob I, b b] st 80yl 1 rd ol "
i SO eg%%§#?g%y_of egﬁg{} %ngaglkéJW?yrbruop of the

i soin H-i ndaz nzi m dazo ,

o e s
cycloalkenyl group such as cyclopropenyl, cyclobutenyl,
cyclopentenyl, cyclohexenyl and the like. A substituent
for the c¢ycloalkenyl group and the number of the
substituent are similar to those for the aforementioned
optionally substituted aryl group.

Examples of the “heterocyclic group” = of the
“optionally substituted heterocyclic g}:oup” include an
aromatic heterocyclic group and a saturaéed or unsaturated
non-aromatic heterocyclic group (aliphatic heterocyclic
group) which contain at least one, preferably 1 to 4
hetéroatoms gelected from oxygen, sulfur and nitrogen as an
atom constituting a ring system (ring atom). Non-aromatic
heterocyclic group is preferable.

Examples of the “aromatic heterocyclic group” include

a 5 to 6-membered aromatic monocyclic heterocyclic group
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qui nol yl, isoquinolyl, cinnolyl, quinazolyl,
qui noxal i nyl , 15 pht hal azi nyl, naphthyridinyl,

purinyl, pteridinyl, carbazolyl, a-carbolinyl,
p-carbolinyl, y-carbolinyl, acridinyl, phenoxazinyl,
phenot hi azi nyl , phenazi nyl,
phenoxat hi i nyl , t hi ant hrenyl ' phenanthrizinyl
"phenant hrol i nyl indolizinyl,

pyrrol o[ 1, 2- b] pyri dazi nyl, pyi%zolo[l 5 20 a] pyridyl,
I m dazo[ 1, 2- a] pyri dyl, inidazo[l 5-a] pyridyl,
inidazo[l 2-b] pyridazinyl, imdazo[l, 2- a]pyrinidinyl

b] pyf?fj;IZI nyﬂoéfgﬁﬁﬂﬁﬁl ?yrfrog:y?_ 4- J);Eé%l?lo[ 4’1%0:{8201371

ar eARL &1 yIDNOCY SN A8 E! OCY b h&-&TAUP %H&%zéiyiUth,z 3-
25 thienyl, pyrazinyl, pyr|dyl and pyr|n1d|nyl
pref:&&ﬂkﬂoayll41 ﬁxaﬁphasaﬁlgmel BQ@-aiié.‘dﬁddlyl furazanyl,
het erocyclic group” include a 4- to 9-nenbered

noh; 2y pratiedianyigdycli 2, 4-hatieaddayollvt, gt ol -Sidhdaszolyl,
oxi ranyl, azetidinyl, oxetanyl, thietanyl,

pyirdil 3dirdpkolylet r ahwdirdottwipkolyhi ol grfkazelyl,  pyridyl,
plperldlnyl t et rahydropyranyl , norpholinyl,

thPEﬁ&ﬁﬁﬂ%BV )HleﬁP é?%g ﬁ?ﬂrﬁﬁﬁﬁyﬂhet¥+ﬁﬁiﬁflnEtc ) and an

oy eEh P?“ie<i PSRBT Bl i GTRUEL e ‘B O S g8t 2
or6%m§&lrg8 'n(tﬁgdlg 8Pe+éhéiéﬁedrogentgtO%LméHggked

as pyrro er|
£mmﬂlw|moﬁ893(é’h@ @t‘%&gfzg}eﬂbdkﬂﬁ “BE&zé’Aé rihg etc )

fused heterocyclic group of %preferab ly 1)

t hgraf or gyBad i onqd.gon- ar QJ@IzldfurEB?D,CyC' |i<3sobenzofuranyl,

heterocyclic groups and 1 to 2 (preferably 1) of
benzo{blthienyl, indolyl, isoindolyl, 1H-indazolyl,

benzimidazelyl, benzoxazolyl, 1, 2~benzisoxazolyl,
benzothiazolyl, 1,2-benzoisothiazolyl, 1H-benzotriazolyl,

quinolyl, isoquinolyl, cinnolyl, quinazolyl, quinoxalinyl,

phthalazinyl, naphthyridinyl, purinyl, = pteridinyl,
carbazolyl, a-carbolinyl, pB~carbolinyl, y-carbolinyl,
acridinyl, phenoxazinyl, phenothiazinyl, phenazinyl,

phenoxathiinyl, thianthrenyl r phenanthrizinyl + phenanthrolinyl °

indolizinyl, pyrrole{l,2-blpyridazinyl, pyrazolo{l, 5-

alpyridyl, dimidazoll,2-alpyridyl, imidazo[1, 5-alpyridyl,

imidazoe{l, 2-b]pyridazinyl, imidazo[l,2-alpyrimidinyl,
1,2,4-triazolo(4,3-alpyridyl, 1,2,4-triazoclo[4, 3~
blpyridazinyl etc.)}. Inter alia, a b5- to 6-membered

aromatic monocyclic heterocyclic group such as furyl,

thienyl, pyrazinyl, pyridyl and pyrimidinyl is preferable.

~
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benzene rings, such as 2, 3-di hydroindolyl, 1,3 15

di hydroi soi ndolyl and the like, a fused heterocyclic
group of 1 to 2 (preferably 1) of the aforenentioned
non-aromati ¢ nonocyclic heterocyclic groupscand 1 to
2 (preferably 1) of the aforementioned 5- to

6- menbered aromatic nnnocycﬂﬁc het erocyclic group,
and a non-aromatic heterocyclic-group 20 in which a
part or all of the double bonds of the aforenentioned

e °é@?5%?2§e9éa%ﬁ§§£ﬂ‘ Sgroup”
bE e St i atrRE T peeeee
by oS o2 sl ?Suéﬁ?iéﬁ%?;npré‘gi% s
i i RESART | PRI 78 Gboren,
n-

’%IP
B+B 4%9y. phenyl) r%ﬂﬂydr%ﬁﬁhgggggt:Syfﬁgégﬁ%ﬁ&ilnyl
éﬁ %m H&?’?ﬂdro Oﬁ?ﬂ%—%lr)aZlﬁPl gR4! epa! | J.]JEE"l @ﬁ@n?bﬁglcular, :

rou nmet hyl sul f onyl

ot A SR Sea Rl AT cEATSbisein 1
g g‘%gé}f g'g%rlls eé&cﬁ ad 2 BQg&eﬁeQ@&ﬁ e¢hel eswesied | £tom in

ch contarns 1 t0°3 heteroatons such as a

glatgfr_gggrp alom o aglgw%&rp alofp ands g ul fEr phemolidinyl,

TOh to carbon (e.qg. piperidyl,

BBSLESIA, IRl ke pyradeny! 3.6
di.hydropyridlne—l(ZH) -yl), a fused heterocyclic group of 1
to 2 (preferably 1) of the aforementioned non-aromatic
monocyclic heterocyclic groups and 1 to 2 (preferably 1) of
benzene rings, such as 2,3-dihydroindolyl, 1,3-
dihydroisoindolyl and the like, a fused heterocyclic group
of 1 to 2 (preferably 1) of the aforementioned non-aromatic
monocyclic heterocyclic groups and 1 to 2 (preferably 1i of
rhe aforementioned 5- to 6-membered ar;zmatic mornocyclic
heterocyclic group, and a non-aromatic heterocyclic group
in which a part or all of the double bonds of the
afofementioned aromatic monocyclic heterocyclic group or
aromatic fused heterocyclic group are saturated, such as
1,2,3,4-tetrahydroquinolyl, 1,2,3,4-tetrahydroisoquinclyl
and the like.

The heterocyclic group may be substituted with 1 to 4,
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_ the i ke. Exanples of a substituent for the

benzoi sot hi azol yl , benzoxazol yl, benzi soxazolyl etc.),
a 15 hydroxy group, an oxo group, a thioxo group and

"optionally substituted am no group” (including an
am no group and a nono- or d| substituted am no
group) include an optionally 5halogenated | oner (C1_6)
al kyl group (e.g. nethyl, ethyl, 20 propyl etc.), an
optionally halogenated CB 12 aryl group (e.g.

gl %Qﬁ;oly 7] Eneror BaeReelge oV lla Biow Ul dien

g‘ﬁgﬁ'gtf%n%ﬁ&% ?ﬁﬁ?g:ﬁ{ﬂ 1°Pﬁ]|?§]p’ C%Ib%,rl}a L4 ocl_e alkyl
b%Ff"ﬁPso@nyg;z&Hﬁh?’ el e (e
et b %‘P &%m éPBﬁ @g&ngz: %?/:char%o dﬁky{ﬁ Cgcarﬁ%wl) r 8
3ml2 aUé' 'lSﬁ;FO“ R %.ﬁgﬁ?ggﬂqggty:gxg?heﬂyu, an
a?”%;‘jip“ a' L hadighagegat ed ed ClL L dhkoechbad ditdy (e

tuent s~ of

t1'P]e l315}1.1J.t:‘:'LcjzutrS/;d|_l) gmatnoc?ggl?umgggf]y%/lbegrtoﬁ eny éo(get Ii’)%hz%?]b an

rogen-a o) cli"c " "am no group e

%gz%aengaalg{p n&ﬁ@éﬁ%«;éﬂ& u_de%la;oﬁ k0,8 ﬁ@f@%%ug (e.q.

nber e cyclhic am no group 1

ﬁ%ﬁ%}]ﬁﬁ A etGL Wyl ah]‘ﬂ'-py{cf O§ln§gtf&¥érecp'h9&é§é&)’éhc group

inyl (the sulfur atom may be

gvgmfiﬁgéafta%% 11 l%p%r ﬁétayaamschsﬁ@y be suRstibadedatom,

position with optionally hal ogenated | ower
alXYbx(GeH atom and a sulfur atom in addition to carbon

atoms (e.g. piperidyl, piperazinyl, morphelinyl, thienyl,
furyl, pyridinyl, pyrimidinyl, thiazolyl, benzothiazolyl,
benzoisothiazolyl, benzoxazolyl, benzisoxazolyl etec.), a
hydroxy group, an oxo group, a thioxc group and the like.
Examples of- a éubstituent for the T“optionally
substituted amino group” (including an amino group and a
mono- or di-substituted amino group) incl.ude an optionally
halogenated lower (Ci-g) alkyl group (e.dg. methyl, ethyl,
propyl etc.), an optionally halogenated Cg-12 aryl group
(e.é. phenyl), a 5- to 9-membered heterocyclic group which
contains 1 to 3 hetercatoms such as a nitrogen atom, an.
oxygen atom and a sulfur atom in addition to carbon atoms
(e.g. thienyl, furyl, pyridyl, pyrimidinyl, thiazolyl,

benzothiazolyl, benzisothiazolyl, benzoxazolyl,
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Cl1_6 al kyl such as nethyl, ethyl, propyl, isopropyl,
butyl, 15 tert-butyl, pentyl, hexyl etc.), optionally
hal ogenated aral kyl (e.g. C7-16 aral kyl such as
benzyl, phenethyl etc.), optionally hal ogenated aryl
(e g. C6_10 aryl such as phenyl 1-napht hyl,

2-naphthyl etc.) or the |ikel Exanples of the
"optionally substituted al kyl group” 20 include a
Cl1_6 al kyl group (e g. nmethyl, ethyl, propyl, n-

%égégéﬁﬁemﬁh F5h %ﬂﬁ&syfﬁsféegaﬁﬁg% Ly
égﬁlegg%?éwlffygﬁ%isyfme%yg?ﬁanw TR,
e BT SPEREEy BhoGht [rd A ErSda Gl pprionally
he gutnike 2@%%59? %rpl%s %%y,g%di"ﬁ%yb%éS%tmaﬂy
ﬁ@ﬁﬁgﬁe%‘r%‘iﬂ% sapi Ko Ehor G QP (C18 acdition, the

gﬁﬁygg & §é eéﬁ % af Iﬁu Q%fﬂﬁﬂ&PQQX£ﬁ5y WP may be

am nocar bonyl o gr oup.

f th QR I h o

%‘%Igﬁd Sag%tﬁ‘l oIe gr glu Iptq'{ggnxll%pt&%é:}}al %HérﬁaFggefr]gartng{ng:?cf St
10 .al kyl t hi ™ l4 te -
ST SR IE IR R
eregp ﬁggigyithp’tSt%¥ﬁéﬁb8réﬁﬁ &yé@gcaaﬁinbogroup

eroc containing 1 to het er oat ons

éﬂgﬁ as 3 l-azetidinyl, l-pyrrolidinyl, piperidinyl,
morpholinyl, thiomorpholinyl (the sulfur atom may be
oxidized), and 1l-piperazinyl which may ke substituted at
the 4-position with opticnally halogenated lower alkyl (e.qg.
Ci-¢ alkyl such as methyl, ethyl, propyl, isopropyl, butyl,
tert-butyl, pentyl, hexyl etc.), optionally halogenated
aralkyl (e.g. Cv-i¢ aralkyl such as benzyl, phenethyl etc.),
optionally halogenated aryl {e.g. Ce-po aryl such as phehyl,
1-naphthyl, 2-naphthyl etc.) or the like.

Examples of the “optionally substituted alkyl group”

include a Ci-¢ alkyl group (e.g. methyl, ethyl, propyl, n-

butﬁl, n-hexyl etc.) which may be substituted with a
halogen atom {(e.g. fluorine, chlorine, bromine, iodine) or
the like.

Examples of the “optionally substituted hydroxyl

group” include a hydroxyl group, an optionally halogenated
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nitrogen atom an oxygen atomand a sulfur atomin
addition 15 to carbon atons (e.g. thienyl, furyl,
pyridyl, pyrimdinyl, thiazolyl, benzothiazolyl,
benzi sot hi azol yl , benzoxazolyl, benzisoxazolyl
etc.),-thio group (e.g. 2-pyridylthio). Exanples of
the "acyl group" include a flofmyl group, a Cl1_6

al kyl -carbonyl group (preferably Cl1 4 al kyl -car bonyl
20 group (e.g. nethyl carbonyl, ethylcarbonyl)), a Cl_4

Gpts SREPRY  SHAVBQGRHA S REL Y6 8 RO ut+ DhyRa b7 e eee Cone
Wk SGPPBRy| TosEn T S )2 S GRFaRa FFo0P (9
RISk PEAORTS nPFOUPBLp. PECE ety ES P o s o O
SRRy "o ooy ory AR Ryt
o e SBRy1 Cor b GPTBYARG t ne 1 REo s hore ="
PRGOS, SELLB 4 SOBSt 1 ¢ dent S5l oot o frofra
e M

al koxyearDony| o OHE: «Gor IHlnaxy Sliitiie AROPIHNA! b¥oup”

hal ogenated Cl1_4 oxy group; "10 a C3_6 cycl oal kyl
0540002 L o SR DopeuRLE], tgaation i

ogenated io gro a .cyclic amno

FIRNE-FA L Brhefbhy* gt setapnicd e
§i§¥i§ﬂi$q£¥$uﬁv‘ﬁﬁ%e preferably Cj;.4 alkylthio group (e.g.
methylthio, ethylthio étc.) and a 5= to 9-membered
heterocycle, containing 1 te 3 heteroatoms such as a
nitrogen atom, an oxygen atom and a sulfur atom in addition
to carbon atoms (e.g. thienyl, furyl, pyridyl, pyrimidinyl,
thiazeclyl, benzothiazolyl, benzisothiazolyl, benzoxazolyl,
benzisoxazolyl etc.),-thio group (e.g. 2-pyridylthio). |
Examples of the “acyl group” include‘a formyl group, &a
Ci-¢ alkyl-carbonyl group (preferably Ci-4 alkyl-carbonyl
group (e.g. methylcarbonyl, ethylcarbonyl)), a Ci4 alkoxy-
carﬁonyl group (e.g. methoxycarbonyl), an optionally
halogenated Ci.¢ alkyl-sulfonyl group {preferably Ci-¢ alkyl-
sulfonyl group (e.g. methylsulfonyl, ethylsulfonyl)), an

optionally halogenated C;-g alkyl-sulfinyl group (preferably

Ci-a alkyl-sulfinyl group (e.g. methylsulfinyl,
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(iii) a 06_12 aryl group which may be substituted wth
a 15 hal ogen atom or a hydroxy group, (iv) a C7_15
aral kyl group, (v) a Cl-4 alkoxy-Cl_4 alkyl group,
(vi) a 5- to 9-nmenbered heterocyclic group containing
1 to 3 heteroatons such as a 'nitrogen atom an oxygen
atom and a sulfur atomin addi%ion to carbon atons
and (vii) a hydroxy group (e.g. 5- to 9 20 nenbered
cyclic am no group which may contain 1 to 3
het er oat ons such as ox%gen aton1and ul fur atomin
FHANLSER E10EL1A) ni t Pogehi-at oL e s géew%cm ‘Ff/ougf or (€-9
exanpl e, _pyrrolidinyl i di nyl i.peraz
i Foprd) 2! caBbelagi R sy ama¥gro® Cans
rbon rou 25 a no-.or_di-
5[53105319‘15@0&?5 ﬂw% 3%1& 0d° £3Epapoyy grtlp; < mono- or
Kyl sul f ro a C al car bonyl
d%o&%* gl%ﬁéﬁ?§ Qﬁ§$ﬂ aﬁé %Be gq%%nboxyl group; a
Cl 6 | - carban rou ¢l oal - car bonyl
group%J af)é %calrf‘g‘ﬁélégwr?% am?ﬁlgst#uﬁf’@ %y €he®Pinear
| car nDyI up 5 C1- k onyl- p;
'S ca?%‘g‘}Pyl o%y%or o%p, g’ﬁ'!t gm n%g rg%l&rt%lca £fom 2

bstid Utal domvyI tahn %%nﬁ‘&oa r}éu % %‘2 %9' %1- ét oec{fi%lamlno

heaf ergocyc group cont & ero

S aﬂ%att. 50 ?%3‘?’532 Eaﬁger?ﬁ%%pé?#g’o NEouattees
d*'{d*?e‘; oy, I oRsrref e a Hetdin avire g
ky1 ca ?%ony# PI%% pTQPn%%%%§o§} (Ja4cgﬁﬁgx€?8PP& an

aé}g%.on "I:%ﬁ(?lagbgﬁﬁat@d%l_s Oy PryBHISY %‘}ohﬁta%g@ycg.lc amino

rou ar

ggrour; substituted with 1 to 2 substituents selected from
(1) a Ci-4 alkyl group, (ii} a Ci-¢4 alkylsulfonyl group,
(iii) a Ce-12 aryl group which may be substituted with a
halogen atom or a hydroxy group, (iv) a Cy.1s5 aralkyl group,
(v) a Ci.s alkoxy-Ciq alkyl group, (vi) a 5- to 9-membered
heterocyclic group containing 1 te 3 hetercatoms such és a
nitrogen atom, an oxygen atom and a sulfuJ': atom in addition
to carbon atoms and (vii) a hydroxy group (e.g. 5- to 9-
membered cyclic amino group which may centain 1 to 3
hetéroatoms such as oxygen atom and sulfur atom in addition
to a nitrogen atom, more specifically, for example,
pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl etc.);
a Ci-q alkyl-carbonylamino group; an aminocarbonyloxy group;

a mono- or di-C;-4 alkylaminocarbonyloxy group; a Ci-



to 3 heteroatons such as a nitrogen atom an oxygen

~atom 15 and a sulfur atomin addition to carbon

atons,-thi o group; and an oxo group are used. As
each of R and R2, a halogen atom (e.g. a fluorine
atom . a chlorine atom a bromne aton), an optionally
substituted C1_7 al kyl group (preferably Cl1_4 al kyl
group 20 such as nethyl, ethyl and propyl,

.particularly preferably nethyl¥, an opti onal | y

substituted C2_6 al kenyl group (preferably ethenyl)
and the like are preferable- Inter alia, a hal ogen

2 e REfaRlR PRy e | B sty Ay iR =
) Oplt,%,gmg%,cﬁygéggf % pel 4 @a@sbxgr V\%‘Poud’?ayah@Y% adlLkyl-

up as “such a substltuent en the C1 7
al kézgr,ggrggp | frouptiDShi t Whed Viddlcal kpx-aagbonpl at gidomp: a
a-position, it may forma Cl_7 al kanoyl group such as
f or gybbaafy1agebip; Amodosubst diuenk dlylchsbamoyl group; 2
‘optionally substituted C1L_ 7 5 al kyl group”
pr eG£k rekyase)l féyl epranpkea Cid alh)yldmil,?’o@']eﬁ}ﬁ gIFqup
a nmono- or di-Cl_4 al kylam no group ( o
di netiryd agroup ﬂi‘%ﬁﬂiﬁpﬁﬁﬂnd)ith( i $1r-9 %H‘ gm"’?’ﬂ? gfodp ©°
substituted with C1_4 al kyl and a ered
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a nitrogen atom a en atom an f
| n %{ﬁ}}ﬂ%g@ S EESIH rlaﬁ"brr%m( SXYIPn; g%n?larﬁi"' af‘\ﬂ:matom

py” dyI aaa P M Nyl o A2 904! 'arpe%%h'ml 1subst1tuted
with Cj.¢ alkyl and C;.( alkyl-carbonyl:; an amino group
substituted with C;-4 alkyl and Ce-12 aryl—carbon}f]_; a Ci-e
alkyl-carbonyloxy group; a mono ox di-Ci-q alkoxy—C1‘_4 alkyl-
amino group:; a 5~ to 9-membered hetercoyclic grogp, containing 1
to 3 heteroatoms such as a nitrogen atom, an oxygen atom
and a- sulfur atom in addition to carbon atoms,-thio group;
and an oxo group are used.

As each of R and R?, a halogen atom (e.g. a fluorine
atom,: a chlorine atom, a bromine atom}, an opticnally
_substituted C;7 alkyl group ({preferably C;-4 alkyl gz;oup
such’ as: methyl,  ethyl and propyl, particularly preferably
-meti;yl), an optionally substituted Ca-¢ alkenyl group
(preferably ethenyl) and the like are preferable. Inter
alia, a halogen atom and an optionally substituted Ci-7
aikyl group are preferable. The “C;-7 alkyl group” of the

“optionally substituted C;—7 alkyl group” may have an oxo
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benzi sot hi azol yl , benzoxazol yl, benzi soxazolyl etc.)
(e.g. 15 nethyl (2-pyridyl)amno), (iv) an am no group
substituted with C1_4 alkyl and C1_4 al kyl -carbonyl
(e.g. nmethyl (nethylcarbonyl) am no), (v) an*am no

group substituted with C1_4 al kyl and C6-12

aryl -carbonyl (e.g. nethyl (b&hzoyl)anino), 20 (vi) a
nmono or di-Cl_4 al koxy-d 4 al kyl-am no group (e.g.

but oxypropyl am no), (vii) a 5- to 9-nenbered cyclic

am no group which may,. contain.,1 to. 3 heteragtons .
GEOUR T YL 2 OFIBTA LR  deny S &%dcﬁqte}ﬁyg‘n %%q’g’h S
nitrogen atom which may be 25 substituted mkah 6,12 o
aplst Hotheshar1sh saBs OXPUERURI B 1thG gTPogition, 3 y

bst i | d f -4 alkyl (e, g 1),
REPD Gt GTHCRRORY AP HUSTh “Andobp ol EELVE )+
hal ted Cl-4 alk .g. Phenyl . -4- ,
A~ ch obnBrpPEL xS For it P ey VRESHRTRY oaer

<l e bertetene et TAPEeC corod 11 om a

hal pgen at.o hydroxy group and optionally

th g%:}}%f%&ryél_ “8PKkyl “(e.g. benzyl), Cl_4 al koxy-Cl_4
al k (e. 0. propoxyethyl. _etc.), okt - mgRgred .q.
héf%&ocfkligogarouﬁ¥§on¥giﬁrﬂg Iaﬁkii§nhgferggfon% sué% g

§§%§$$$#%¥§.%g_%&%Egyigmgg%ﬁfygen atom and a sul fur

I ON car atons (e.g. piperidyl, :
AL 0 DO MR ool kb = -
E)S/Sfig)sz@gllﬂiagfgéyl he‘pgf‘g&}@.zi%' YlgroR@nziceexadeling) . 12 to 3
heteroatoms such as a nitrogen atom,- an oxygen atom and a
sulfur atom in addition to carbon atoms - (e.g. thienyl,
furyl, pyridfl, pyrimidinyl, thiazolyl, benzothiazoyl,
benzisothiazolyl, benzoxazolyl, benzisoxazolyl etc.} (e.g.
methyl (2-pyridyl)amino),

(iv) an aminc group substituted with Ci-4 alkyl and Ci-g
alkyl-carbonyl (e.g. methyl (methylcarbonyl)amino}, -

(v) an amino group substituted with 0;4 alkyl and Ce-12
aryl-carbonyl (e.g. methyl(benzoyl)amino),

(vi) a mono or di-Ci-; alkoxy-C;-4 alkyl-amino group (e.g.
butéxypropylamino),

(vii} a 5- to 9-membered cyclic amino group which may
contain 1 to 3 heteroatoms such as an oxygen atom and a
sulfur atom in addition to a nitrogen atom, which may be

substituted with Cg.1z aryl optionally substituted with 1 to



group and the like (e.g. pyrrolidinyl, piperi dyl, 15
pi perazi nyl, norpholinyl, 3,6-dihydropyridin-1(2H)
-yl) (preferably piperazinyl substituted with a
phenyl group at the 4-position; wherein the phenyl
group may be hal ogenated), (viii) a CL_6

al kyl - carbonyl oxy group (e.g. 20 nethyl carbonyl oxy,
et hyl car bonyl oxy, butyl carbonyloxy etc.), . (ix) a 5-
to 9-nmenbered Interodrlic grap, aantainin3 1 to 3
het eroat ons such as a nitrogen atom an oxygen atom
and a sulfur atomin addition4j0 carbon atons (e.g.
thienyl, furyl, pyridyl, pyrimdinyl, thiazolyl,
benzot hi azol yl, 25 benzi sot hi azol yl, benzoxazol yl ,
benzi soxazolyl etc.),-thio 22 group

2- py# i yPehitnentas seleoked | fuent Cior @ ih!él C?@-ank%tﬁwl) Poa
ot AP Y o THIFBRG, HEPEY S ACOPLSRR B najogenated
- hal |
,g?ogg_‘angtkg?e(%n?(gp%enngar .hgﬁﬁgﬁﬁﬁeﬁé(?h |)Ehl°qjogxgnyl 3-

pr ef f1,35) ?he{@f '.V‘éllléyléﬁﬁf ?‘.‘Lt g afr&e)ﬁhy&ulf&aﬁ) , G-

hal ogen~at om and is a Cl-7 alkyl group (in

spar tlscukaikylmdwb}xalﬂﬁ dubsdtheufod nuith [1l lto 1 R@bétituents
represents an optionally further substituted benzene

ri ngsellecteleftan miltmlobbn atsg Bydeprpserdup and optionally
optionally substituted benzene ring.
halogenated C;-4 alkyl {(e.g. benzyl), Ci.q alkoxy-Ci; alkyl
(e.g. propoxyethyl etj_c.)‘, a 5- to 9-membered heterocyclic
group containing 1 to 3 hetercatoms such as a nitrogen atom,
10  an oxygen atom and a sulfur atom i;l addition to carbon
atoms (e.g. piperidyl, piperazinyl, morpholinyl, thienyl,
furyl, pyridyl, pyrimidinyl, thiazolyl, benzothiazolyl,
benzisothiazolyl, benzoxazolyl, benzisoxazolyl), a hydroxy
group and the 1like {e.g. pyrrolidinyl, piperidyl,
15 piperazinyl, morpholinyl, 3, 6-dihydropyridin-1 (2H) -vyl)
{preferably piperazinyl substituted with a phenyl group at
the 4-position; wherein the phenyl group may ~ be
halogenated), '
| (viii) a Ci-¢ alkyl-carbonyloxy group (e.q.
20 methylcarbonyloxy, ethylcarbonyloxy, butylcarbonyloxy etc.},
(ix) a 5- to 9-membered heterocyclic growp, containing 1 to 3
heteroatoms such as a nitrogen atom, an oxygen atom and a
sulfur atom in addition to carbon atoms {e.g. thienyl,
" furyl, pyridyl, pyrimidinyl, thiazolyl, benzothiazolyl,

25 benzisothiazolyl, benzoxazolyl, benzisoxazolyl etc.),—thio
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In the fornmula [I], a substituent for an optionally
15 further substituted benzene ring represented by
rlng A or an optionally substituted benzen ring '
represented by ring B includes (i) an optionally
hal ogenated Cl1_4 al kyl group ge.g. met hyl , '
chl oronmet hyl, difl uoronethyl 22trichl oromethyl, 20

~trifluoromethyl, ethyl, 2-bronoethyl,

2,2,2-trifluoroethyl, propyl, isopropyl,

3F§H§ g%h&i:ﬁ‘ﬁé&figiﬁ? than1ﬁgcgzouéii%ea it alkyl

o ORI TR Yo G, o afPlad BB, s

a"wéaPE‘%"r e B o é#am ES%FLy 4th5§9°arb°nﬂ> s
BISEEFEaIet wi th a carboxyl gloup Te.q. o

carbogm& Itl?PearEpret hyl ﬁfcgaﬁ)rk St ag}—‘lo%’{rMAally

group Sub d wfh a oxy-_ dar bonyl

ey L L M ﬁ%hpo;agﬂ;%zef?w?%zk%“éhmlarf
BUUSLY, B Res Rrn ) LT DYORRE By, ¥
gls—A' 2@l gmf ezgr%mvm'aﬁa gy Re SabSél 2utaqd:w tBréup (in

1 4 al oxy group or a phenoxy group
q@&ﬁgéﬁﬁggpyﬁetﬂﬁhhoxyethyI et hoxyet hyl etc.);

In the formula [I}, ring A rep;:esents an optionally
further substituted benzene ring.

In the formula [I), ring B represents an optionally
substituted benzene riné.

In the formula [I], a substituent for an optionally
further substituted benzene ring represented by ring A or
an optionally substituted benzen ring represented by ring B
includes

(i) an opticonally halogenated Ci-; alkyl éroup {e.g. methyl,
chloromethyl, diflucromethyl, trichloromethyl,
trifluoromethyl, ethyl,'Z—bromoethyl, 2,2,2-trifluorocethyl,
proﬁyl, isopropyl, 3,3,3-trifluoropropyl, butyl etc.):

(ii) a Cj.4 alkyl group substituted with an amino group
(e.g. aminomethyl, 2-aminoethyl etc.};

(1ii) a Ci-4 alkyl group substituted with a mono- or di-Ci

alkylamino group (e.qg. methylaminomethyl,
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(viii) a' C3_6 cycloalkyl group (e.g. cyclopropyl, 15.
cycl obutyl, cyclopentyl, cycl ohexyl etc.); (ix) a

hal ogen atom (e.g. fluorine, chlorine, brom ne,
iodine); (x) a nitro group; <(xi) a cyano group; 20
(xii) a hydroxy group; (xiii) an optionally

hal ogenated C1_4 al koxy group (e.g. nethoxy,

~di fluoronethoxy, trifluoronethoxy, ethoxy, 2,2,2 -

trifluoroethoxy, propoxy, butdy, isopropoxy etc.),
Cl-4 al koxy group which may be substituted with a
Cl 4 al koxy 25 group or a phenoxy group; 24 (xiv) an

optjonal |y hal ogenated Cl_4 al kylthi o .gr e.g. -
net A LML BPRe %net hylthiaof“‘!{;'?ﬁ u%?%#gi’ﬁylthi 0, 2

:tgggégﬂﬁgﬁw§#§$#%ifﬂegc_;§opropylthio, butylthio etc.),

group” which may be substituted with

a Q1 5 @l koxy,8r gebugr sibstIenesy eiaups ¢aeboxan group
am no group; (xvr) a nono-or di-Cl_4 al kyl am no group

(4. g MRaRybaghéthyl, ctlybaitistayl peopyam no,

di met’hyl am no, diethylamno, etc.); 10 (xvii) a

cycldc amao, gaThyl (Eerdpp Ssubsti®utedberidd cycFi-e alkoxy-—
am no group which nmay contain 1 to 3 heteroatons such
ascarborplygen atwewumnd a sééfaw at ommetheayrarRRpyigthyl .
the nitrogen atom specifically, pyrrolidinyl,

pi pehdidarbpnpbetyilny ptc. )

(vi) a Ci-q4 alkyl group substituted with a hydroxy group .
(e.g. hydroxymethyl, hydroxyethyl etc.);

(vii) a Cj-q alkyl group substituted with a Ci alkoxy
group which may be substituted with a Cj3-4 alkoxy group or a
phenoxy  group {e.g. methoxymethyl, methoxyethyl,
ethoxyethyl etc.};

(viii) a Cig cycloalkyl group (e.g. cyclopraopyl,
cyclobutyl, cyclopentyl, cyclohexyl etc.); |

(ix) a halogen -atom (e.g. fluorine, chlorine, bromine,
iodine):

(x) a nitro group;

(xi} a cyano group;

(xii) a hydroxy group;

(x;i.ii) an optionally halogenated Ci-4 alkoxy group (e.g.
methoxy, difluoromethoxy, trifluoromethoxy, ethoxy, 2,2,2-
trifluoroethoxy, propoxy, butoxy, 1soOpropoxy etc.}), Ci—g

alkoxy group which inay be substituted with a Cj.q alkoxy

group or a phenoxy group;
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nmor phol inyl etc.); 15 (xviii) a Cl_4

al kyl - carbonyl am no group (e.g. acetyl am no,
propi onyl am no, butyrylam no etc.); (xix) an

am nocar bonyl oxy group; (xx) a nono- or di-Cl_4

al kyl am no- car bonyl oxy group (e.g.

met hyl ani nocar bonyl oxy, et hyP4ni nocar bonyl oxy, 20
di met hyl am nocar bonyl oxy, di et hyl am nocar bonyl oxy
etc.); (xxi) a Cl_4 al kylsulfonylam no group (e.g.

nmet hy Isulfoﬁ%lan1no eth Isulfon¥law1§% :
Xlthio group (e.q.

pri&AYP s@Pf GRYLGRRHLY dizlggenated
DAY ER Bony ! dgﬁgbg&éf&% t“?.Xiéé‘[ﬁbra&é@orgﬁétﬁwltmof
Shtbbior sosmrithiac) LACeroRviFRDY (b dithig BE . -
&w IR/ S, L BT B e ?‘L%é” HoEN! & cae
e A o ) Sy Eerey] oo
L%a[)gﬁ%?%"graoe%?%'yf’i‘é?ﬁﬁ%'y| Pty cor baroyl

re}éc V)l Psdi P Xlgﬁ%/l ré Cé“i‘%}r% Eﬁ‘%ﬁ%‘%ﬂ% LP%‘E ¢ ?nyfnegtl%lammo'
Cya@&%}eﬁ%}gghr%%%%;%g%&l.n)o;,( e. le&/l%fﬁﬁ—ﬂ{dd sulgf @BY1amino,
etc.);

(xvii) a cyclic amino group {(e.d. 5; to 9-membered cyclic
amino group which may contain 1 to 3 heteroatoms such as an
oxygen atom and a sulfur atom in addition to the nitrogen
atom, specifically, pyrrolidinyl, piperidyl, piperazinyl,
morpholinyl etc.}:

(xviii) a Ci-s alkyl-carbonylamino group {e.g. acetylamino,
propicnylamino, butyrylamino etc.):;

{xix} an aminocarbonyloxy group:;

(xx) a mono- or di-Cj-4 alkylamino—carboﬁyloxy group (e.g.
methylaminccarbonyloxy, ethylaminocarbonyloxy,
dimethylaminocarbonyloxy, diethylaminocarbonyloxy etc.);

(xﬁi) a Ci-4 alkylsulfonylanmino group (e.qg.
methylsulfonylanino, . ethylsulfonylamino,
propylsulfonylamino etc.):

(%xii) a Cj-; alkoxy-carbonyl group (e.g. methoxycarbonyl,

ethoxycarbonyl, propoxycarbonyl, isobutoxycarbonyl etc.);
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(xxx) a Cl-6 al kyl group substituted with a cyclic
amno 15 group (e.g. 5- to 9-nenbered cyclic am no
group which may contain 1 to 3 heteroatonms such as an
oxygen atomand a sulfur atomin addition to the
nitrogen atom specifically, pyrrolidinyl, piperidyl,
pi perazinyl, 3,6-di hydropyridin- 1(2H)-yl,

[1, 3]thiazol o[ 4, 5-b] pyridin-3(2H)-yl, norpholinyl 20
etc.) substituted with 1 or 2Zubstituents sel ected
from (a) C1_4 alkyl (e.g. nethyl), (b) Cl-4

al kyl sul fonyl (e.g. nethylsulfonyl), (c) a C6_12 aryl

group which may have optionally hal ogenated Cl_4
al kyEx¢all. 2 hangy ?XY‘E?%‘%"(Y 8ﬁéi’%y|), hal ogen (e.g.

fluorine, chlorin 25 hydroxy group (e.qg.
%x}vha%h‘f%rﬁo,xﬂiy(g%% yphenyl , 26 nethyl phenyl,

chl oy ophenyl &tc.)yefad agabiy! (€8 9. metigABArbonyl,
et c. g’i"Q’?e) )écfﬁiﬁca%lkkgily?;g%ﬂﬂ% k?/l i(@é. é Ql(pr org%xyet hyl o

et Gohylthibény, butPis®sEmiyadelet pfocyclic group
containing 1 to 3 heteroatons such as a nitrogen

at omxx&i) 0%y geR eyaind kyidcarisenflur (catonrinlehizinlicganbonyl
to carbon atonms (e.g. piperidyl, piperazinyl,

norgdollEnyl , thienyl, furyl, pyridyl, pyrimdinyl,
thi azolyl, benzothiazolyl, benzisothiazolyl,
benziesgaidl y# , CFRAPPEOXEIR/ etc.), (g) hydroxy,

TN L R S e
o e
gl_ @&%§§¥hgﬁéﬁw diétﬂyﬁééyﬁéﬂio@@[ i gitﬂ%'y‘i@&ﬂ‘{émoyl etc.);

(xxix) a Ci1-s alkylsulfonyl group (e.g. methylsulfonyl,
ethylsulfonyl, propylsulfonyl etc.}; Ci-s cycloalkylsulfonyl
(e.g. cyclopentylsulfonyl, cyclohexylsulfonyl etc.};

(xxx) a Ci.s alkyl group substituted with a ‘cyclic amino
group (e.g. 5- to 9-membered cyclic amino groﬁp which may
contain 1 to 3 heterocatoms such as an oxygen atom and a
sulfur atorﬁ in addition to the nitrogen atom, specifically,
pyrrolidinyl, piperidyl, piperazinyl, 3;6—dihydropyridin-
1(2H}-yl, [1,3lthiazolo[4,5-blpyridin~3(2H)-yl, morpholinyl
etc.) substituted with 1 or 2 substituents selected from
(a)‘Cl_g alkyl (e.g. methyl), (b} Ci alkylsulfonyl (e.g.
methylsulfonyl), {c} a Cea2 ;ryl group which may haver
optionally halogenated Ci-4 alkyl (e.qg. methyl,
trifluoromethyl), halogen {(e.g. fluorine, chlorine) or a

hydroxy group (e.g. phenyl, naphthyl, hydroxyphenyl,
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phenyl - pi peri dyl nmet hyl, 4-phenyl pi peridyl methyl, 4-(2
15 pyridyl)-1-piperazinyl net hyl

4- (4- hydr 6xyphenyl ) -1- pi perazi nyl net hyl ,

(4- phenyl - 3, 6-di hydropyridin-1(2H)- yl)nethyl etc.);
(xxxi) a Cl_4 alkyl group substituted with a Cl-6

al kyl - carbonyl oxy group (e.g. nethyl carbonyl oxy,

et hyl car bonyl oxy, 20 butyl carbonyl oxy, etc.); (xxxii)
a Cl_4 alkyl group substituted®with an anmino group
substituted with C1_4 alkyl and a 5- to 9-nenbered
heterocyclic group containing 1 to 3 heteroatons such

?"Sméiag?hlﬁt{quﬁg Ao ﬂQngi(yg{?@ At orea)ane 735 Sgiéﬂylat &g,

in a to car thienyl, fury
PYbbd¥l1 e¥& i didyle,.2 a1 KoRyadS o!. yélkﬁen?eow %&@wayethyl

ben2|soth|azolyl benzoxazol yl , benzi soxazol yl etc.)
(eegc. MEt (B)] G25pytd dylneapiene); hdoovockt)ia dibub abkyaining
group substituted with an am no group substituted

wi Lht€l13hetdndatand €icH @ leyInit¢appemydtdme. gn ofygen atom
nethyl(nethylcarbonyl)an1no) (xxxiv) a Cl_4 alkyl

gr epp sabsmifuredtgn hian aé’fﬁlﬁeogrdtfp cagheR | ByeRy (e-9.

with Cl1_4 .alkyl and C6_12 aryl -carbonyl
e PAYFE B0y | FHRTRALAY Fxocx FPERRR LB kyFRifdy  Furvds

(S oAt e SR,

SR PN Bt o Sekeoldo) Bt o

al kyhr 885 NOLIAUP ok GndD¥h@XXPT PPYY AMdiPholinomethyl, 4-
phenyl—l—piperazinylmethyl, ’ 2—morbholinoethyl, 3-
piperazinylpropyl, 4~methylsulfony1—piperazinylmgthyl, 4-
benzyl-l-piperazinylmethyl, 4~ (4-hydroxyphenyl}-1-
piperazinylmethyl, 4-hydroxypiperidinylmethyl, 4-hydroxy-4-
phenyl-piperidylmethyl, 4-phenylpiperidylmethyl, 4-(2-
pyridyl)-l-piperazinylmethyl, 4- (4~hydroicypheny1 )=1-
piperazinylmethyl,- (4-phenyl-3, 6-~dihydropyridin-1{2H) -
yl)methyl etc.); .

{xxxi) a Ci-4 alkyl group substituted with a Cis alkyl-
carbonyloxy group (e.g. methylcarbonyloxy, ethylcarbonyloxy,
butylcarbonyloxy, etc.):

(xixii) a C;-4 alkyl group substituted with an amino group
substituted - with Cj4 alkyl and a 5~ to 9-membered
heterocyclic group containing 1 to 3 hetercatoms such as a
nitrogen atom, an oxygen atom and a sulfur atom in addition

to carbon atoms {e.g. thienyl, furyl, pyridyl, pyrimidinyl,
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(xxxvii) a Cl_4 alkyl group substituted with a 5- to
9- 15 nenbered tr_tsrocyclic groip, antaininn 1 to 3
hst a-aatui s such as a nitrogen atom an oxygen atom
and a sulfur atomin addition to carbon atons (e.g.
thienyl, furyl, pyridyl, pyrimdinyl, thiazolyl,
benzot hi azol yl , benzi sot hi azolyl, benzoxazolyl,
benzi soxazolyl, etc.),-thio group (e.g. 2- 20
pyridyl thio); (XXXVIII) an oxYroup; (xxxix) a Cl_4
al koxy-carbonyl C2_6 al kenyl group (e.g.
nethoxycarbonylvinyl etc.); (xxxx) a C2_6 al kenyl

lfB.a%HE i' tié%ggjéﬂl%go@{f ar g%&’isoé%éagﬁ??gp (Sexgzoxazolyl

car oxyV| x%x group

Sula;%tn'z&%ﬁgzw N e%ccyagp & YR hyl €2- Sy QNRNPEREAY) ;

etc.); (xXxxxii aryl group (e.g. phenyl,
naphixixxh i €} Ca )G,., BEIRPDXYroe &Zlﬁ¥{:1t¢1f€&rl eiyhaah oam,ﬁln,o group
phenyl -Cl-4 5 al kyl car banmoyl, phenyl car banoyl ,
phenyistTtudledl kyth caihorlkadi ramd ANz o3llgyd-mmrbonyl (e.g.
phenyl - C1-4 al kyl sul fonyl, phenyl sul fonyl,

phemrhyTkrdtht lcprbahylapingilienyl - C1- 4

al kyl sul fonyl am no or phenyl sul f onyl ani no eachd% emglfoup

gr oUF=SivEa iCna ik} I5PeR pS%%F%ét%bmW iV

TR CENRGE . TR 0By AN 2T o gy I e SoR L] g9

SRyl erc) . a hal ogen atom (..

Chl O('B&var %ntbl—q Qaq.qcygt %r)oupa ﬂgEMted with a C;-¢ alkyl-
carbonyloxy group {e.d. méthylcarbornyl.oxy, ethylcarbonyldxy,
butylcarbonyloxy etc.):;

(xxxvi) a Ci-¢ alkyl group substituted with a mono or di-
Ci-¢ alkoxy-Cj.q alkyl-amino group (e.g. butoxypropylamino);
(xxxvii) a Cj-¢ alkyl group substituted with a S5- to 9-
membered heterocyclic gragp, cmtairﬁngltoBhetematarsaﬁqas
a nitrogen atom,  an oxygen atom and a sulfur atom in
addition to carbon atoms (e.g. thienyl, furyl, pyric:lyl,

' pyrimidinyl, thiazolyl, benzothiazolyl, .benzisothiazolyl,
benzoxazolyl, benzisoxazolyl, etc.),-thio group (e.g. 2~
pyridylthio);

(x:;xviii) an oxo group;
{xxxix)} - @ Ci-s alkoxy-carbonyl Cz-¢ aikenyl group f(e.g.
methoxycarbonylvinyl ete.);

(xxxx) a Csz.¢ alkenyl group substituted with a carboxyl

group (e.g. carboxyvinyl etc.);
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group, a benzyl oxy group, an am no group, a nono- or
di -Cl-4 15 al kylam no group (e.g. nethylam no,
di met hyl am no, ethyl am no, diethylam no,

. diisopropylamno etc.), a nitro group, and a--fCl_'6"

al kyl carbonyl group (e.g. 1-oxoethyl, 1- oxopropyl,

1- oxobutyl etc.) at substitutbl e position] and the

i ke. The benzene ring or the aromatic ring nay be 20
substituted with 1 to 5, preferably 1 to 3 of these
substituents at gsubstitutabl e ppsit.i ‘ b Fhrich
sUBBEKE Ledt §1-ﬁa?15¥it ﬁﬁoggnﬁuﬁgg%%f&ﬂoel ?”elr%teé %%hm eg%ﬁ)up
ot her. Preferabl e%arrpl es of such a substituent

i(§e Pudeyapgmenyly ‘0den atom (e.g. fluorine,

chlorine, braomne etc. 29" ,_(L1) ti +81 etc.),
hdEssEhal e g BFK |5§P8§p (peby, PRSP | ARSAENYL eto
chl oronet hyl, _di fl uoroneth I thyl, ghéyyl-C;-
PEPPEY 7 i sopr &ﬁﬁzoé{?'é. ), (i)gll”ie)nt"é‘lyt&%f%&g% oal kyF group
(e.g. cyclopropyl, .c C.), dHedv1achydr oxylkyli-
gﬁ%‘g'ﬁ,caf%?m%g{s opt %%gﬁ%ggké*ﬂgg%hat ecéﬂg\lh)f4 al koxy

group . 0. _ et hoxy, LEkuoro QXY ~Cyo lkylsulfonyl,
tqaﬁrhoﬁ‘&ﬁsaéf‘ﬂbxy%e\eéizﬁggbﬁgﬁgf ) n%?,\l%l an’ 4optai onal | y

hal ogenat ed 4 a L@ _group k&) h1 frekAyl t hbhenyl-Ci-4
tﬁﬁﬂ%ﬁ&?ﬁﬁ‘%r t hi %!%Jé%gyﬁ Ei 0, Qjét% ), (v}yi ) an ami no

e Chbl A knin 808 ObnfhyfSutealytaaiibne (gaonp phenyl

am no, am no, di nethyl am no,

?%E&d;!}&’_'r?%{“ﬁ%heh&gﬁthﬂ XYrduChad pal kanyt Dautmnyityr oupo 3

oXycarpbonyl, ethoxycarbonyl- etc.), (x) a
FolpP by B YO St oo, s s
propyl, butyl, isopropyl etc.), a Ci alkoxy group f{(e.g.
methoxy, ethoxy, n-propyloxy, i-propyloxy, - n-butyloxy etc.),
a halogen atom {e.g. chloro, bromo, iodo etc.), a hydroxy
group, a benzyloxy group, an amino group, a mono- or di-Cji-4
alkylamino group (e.g. methylamino, - dimethylamino,
ethylamino, diethylamino, diisopropylaminoc etc.), a nitroe
group, and a Ci-g alkylcarbonyl group (e.g. l-oxoethyl, 1-
oxopropyl, l-oxobutyl etc.) at Substitutable position] and
the like. The benzene ring or the aromatic ring may be
substituted with 1 to 5, preferably 1 to 3 of these
subétituents at substitutable positions, wherein these
substituents may be the same as oOrI different from each
other.

Preferable examples of such a substituent include (i)

a halogen atom (e.g. fluorine, chlorine, bromine etc.),
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may contain 1 to 3 heteroatons such as an oxygen atom
and a 15 sulfur atomin addition to the nitrogen atom

specifically, pyrrolidinyl, piperidyl, norpholinyl

etc.) which may be substituted with C6-12 aryt group
(e.g. phenyl, naphthyl etc.) ge.g. nmor phol i nonet hyl ,
4-phenyl -1 - pi per azi nyl net hyl , 292- nor phol i noet hyl ,

3- pi perazi nyl propyl etc.) and (xi) a 20 carboxyl
group. Particularly preferred are (i) a hal ogen atom

ﬁé#h% an (‘;(?H;#y’;or;&'cl% Selppstates G-op iyi %%méegg-g methyl,
e T, (s i
g A *°°"'9; §§§9;§; ¢ o
?ﬁggif?fzgen at om_ S zgl 1‘3écal I%_,k ggﬁ ‘;l‘%\% ny(t or-1 'oet xy,
pPBELPRFHLY pif}fer 6t dihyd n- Fzﬁ)-jF,Hf
g&%ggggg%?ﬂg?%ﬁp t.‘,élgf %1}10 n)‘/t?n%x UbS% ot C‘\.l‘g:t)h a(vi) an
TOPBHOPF RO A SR %4'%1€i’f‘§%ydropyﬁ?¥? dggoicnio,
Z%Eg%gé?lbﬁﬁt%fﬁ{l% I r@éhgi?ﬂ%& eéigc 21) Z,arerQ.“f' ‘a)i Qm:.no group;

. ene ring wh
A AITE A S R v L
t%t&'xg}ﬁaﬁyggptdg.ﬁgwghylamlno, diethylamino etc.), (1x) a Ci-g
alkoxy-carbonyl group (e.g. methoxycarbonyl, ethoxycarbonyl
etc.), (x) a Cp¢ alkyl group substituted with a cyclic
amino group (e.g. 5- to 9-membered cyclic amino group which
may contain 1 to 3 heteroatoms such as an oxygen atom and a
sulfur atom in addition to the nitrogen atom, specifically,
pyrrelidinyl, piperidyl, morpholinyl etc.) which may be
substituted with Cg-12 aryl group (e.g. phenyl, naphfhyl
etc.) {e.g. morpholinomethyl, 4-phenyl—l—;;iperazinylmethyl,
2-morpholinoethyl, 3-piperazinylpropyl etc.) and (xi) a
carboxyl group. Particularly preferred are (i) a halogen
atoﬁ (e.g. fluoro, chloro etec.), (ii) Ci-s alkyl (e.qg.
methyl, ethyl etec.) (iii) a Cs-s cycloalkyl group (e.g.
cyclopropyl, cyclobutyl, etc.), (iv) a hydroxy group, (V) a
Ci-4 alkoxy group ({(e.g. methoxy, ethoxy etc.), (vi) a Ci-

alkyl group substituted with a cyclic amino group (e.g. 5-
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.branched aIkyI gr oup

represented by Ris preferable, a benzene ring which
may be 15 further substituted with a C1_6 al kyl group,
a hal ogenated Cl 4 al kyl group or a halogen atomin
addi-tion to the substituent represented by Ris
further preferable, and a benzene ring substituted
with only the substituent re%?esented by Ris
particularly preferable. 20 As ring B, a benzene ring
mhich nay be substituted wth a hal ogenated al kyl

R s e Rl s S L,
t C1
tﬁ?%g’a%a?co%a Grch She b BT 2 st ey oo
RRB A & T e e B PR GR R L Pgpappgaing?,
et SR By B .
"ﬁQ%&E%HE§Qng%§ omkgbgﬁ%"%g%b?ﬁ% ?lgnear%éadS &b@h 3 Ceuz
hggi;pcar p&%roupes ?st |%Hé,ﬁﬁ’ Wi t rhﬂfbkyl E,Qoxyletgr qup” (e.qg.

represen ed an group, an

%?H@llﬂyﬁé 1an al Ky GG QUP- S8k 118 v ke AL e, 2-
use

Alterna ively, a group in which twd or t ree of

CRALPOK1 IGRIR S fi}lbonds of ap_Bldew 8" euBiRyErSOPVALted (21) -
i nto doubl e 0 bonds, such as "an alkadlehyl group may

bg1msad,11As 1081 gl e o %nggepyi%tsxmah&, (@ihd N@arcboxyl
aving 1 to 7 carbon atons is

ug ggh% preferably, for exanple, a linear or
br an ed al kyl group

ring A, a benzene ring which may be further
substituted with an alkyl group, a halogenated alkyl group
or a halogen atom in addition to the substituent
represented by R is preferable, a benzene ring which may be
further substituted with a Ci-¢ alkyl group, a halogenated
Ci-a alkyl group 'or a halogen atom in addition to the
substituent represented by R is further preferable, aﬁd a
benzene ring substituted with only | the substituent
represented by R is particularly preferable.

As ring B, a benzene ring which may be substituted
witl"1 a halogenated alkyl group and/or a halogen atom is
preferable and, inter alia, a benzene ring which may be
substituted with a halogenated C;.4 alkyl group (preferably
trifluporomethyl) and/or a halogen atom 4is particularly

preferable (more preferably, a benzene ring substituted
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having 1 to 4 carbon atonms such as nethyl, ethyl,
propyl, 15 isopropyl, butyl, isobutyl, sec-butyl or
tert- butyl is used. As the al kenyl group, for

exanmpl e, an al kenyl group having 2 to 6 carben atoms

such as ethenyl, propenyl, i'sopropenyl, butenyl,

i sobut enyl or sec-butenyl i s3bsed and, preferably,
for exanple, an al kenyl group having 2 to 4 20 carbon
atons such as ethenyl propen.yl or isopropenyl IS

td AS (e a' kyn éﬁcﬁfxégl ec{%l&ﬁ[f%g l%ag\/enn%tom)
Li:ﬁr%ﬁﬁep ;.;Eazgaot’upgqgw bq:t W lodstp, o =
?%‘3%?‘639?@°9ﬁ%b3’§§§rg§%§%@ Lo ?hé’p“g‘?%?y%#’wf&h grou.
are dihvelbod HHEe-RoUbEoAORIR THPRHE ohr ot P iReax

‘4"}}55@051}@% or tcchu X %b%%g?}‘gg?é C{opn l%ondc?‘ar?:{ﬂxs'l group”

near group (prefera

I@# ST 8 rIQUp%oérgx%?%i\éer taqld allr]-L. 1d8%|u§ i %ﬁggﬁ.kenyl

y," an al W1 Group havrn

b
%95%”h2%§?f.%n*§\%ﬁ;e&%@§%e”¥éd SHHE | ke are used.
E!Qé?&ﬂmﬂ rogip raugt oﬁarwhqr hbrmh%@ a&éeyé gEOWR rbon-

aving 1 to car bon nms I1s preferable, and a

EEP@&{ BEnbE aBEh%‘E %’]@lalglﬁbh?gra%p éHﬁ@efﬁegEtiHY.b double

,  propyl, isopropyl i sobutyl, sec-butyl
BEné@,rtsM Bé.ls an alkadienyl group may be used.

As the alkyl group, for example, a linear or branched
alkyl group having 1 to 7 carbon atoms is used and,
preferably, for example, a linear or branched alkyl group
having 1 to 4 carbon atoms such as methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, sec-butyl or tert-butyl is used.

As the alkenyl group, for example, an alkenyl group
having 2 to 6 carbon atoms such as ethenyl, propeﬁyl,
isopropenyl, butenyl, isobutenyl or sec—bt'ztenyl is used and,
preferably, for example, an alkenyl group having 2 to 4
carbon atoms such as ethenyl, propenyl or isopropenyl is
usea.

As the alkynyl group, an alkynyl group having 2 to 6
carbon atoms such as ethynyl, propynyl, isopropynyl,
butynyl, isobutynyl or sec-butynyl is used and, preferably,

an alkynyl group having 2 to 4 carbon atoms such as ethynyl,



Is particularly preferable. 15 As R a group
represented by the formula - (CH2) n-R , wherein R
represents a carboxyl group and n represents an
integer of O to 6; a group represented by the formula-
- CH=CH (CH2)n' -R , wherein R represents a carboxyl
group and n' represents an i¥&eger of 0 to 4; and a
group represented 20 by the fornul a -(C}hC}Dn--R
wherein R represents a carboxyl group and n"
represents an integer of, 1 to 3, are preferable.

FYogli gF 45gPB :%bﬁﬁkéﬁﬁgd by the formul a
(G Chliinl BEGAELETER My S PR comnon-
> 1 bly 2 3
AL taﬁ’nf‘igoj} 58578 ﬁsrégb?%f fitp) foupie
bl
3%6&%? abﬁlflllﬁ p%’ﬁ@%’%ﬁ’aﬁ%e%]a%e ﬁéta sal'f]?e é{m‘[ﬁrbon"

h d
m ; ?P?QSS O(f‘:llef_"el %Jaﬁet'a:rrcoabb?%i‘ﬁ a}% ed ag‘nt SR t8foup
Q"@eof“ gt the present | nyegl on, ig éoq{er%%%emmouble

I neg-eart | ts or organic am

AL R e R
SRS 2 o8, R A 8 e

ed by the fornula [I] has with an al kaline
earth netal such as cal cium mnmagnesi.umetc. Exanples

of sugfy g9, QI. 19R8C nPALBEa S dlpide, ShldehrOfort Beanched

car boxyl group
alkyl group having 1 to 6 carbon atoms is preferable, and a

linear or branched Ci-y; alkyl group such as methyl, ethyl,
propyl, isopropyl, butyl, isobutyl, sec-butyl or tert—.butyl
is particularly preferable.

As R, a group represented by the formula -{(CHz)n~R’,
wherein R’ represents a carboxyl group and n represents an
integer of 0 to 6; a group represented by the formuia -
CH=CH- (CHz) nr~R’, wherein R’ represents a earboxyl group and
n’ represents an integer of 0 to 4; and a group represented
by the formula - (CH=CH),~—R’, wherein R’ represents a
carll.aoxyl group and n” represents an integer of 1 to 3, are
preferable. Inter alia, a group represented by the formula
- (CH2),~R’ and a group represented by the formula -
(CH=CH) p»—R’ are preferable. n is preferably an integer of

1 to 4 (more preferably 2 or 3), n’ 1is preferably an
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whi ch the conmpound represented by the fornula [I] has
with 15 an organic bases (e.g. primry am nes such as
tri s(hydroxymnet hyl ) net hyl am ne, et hanol am ne and the.
li-ke; organic am nes such as trinethylanne, .
triethylamne, pyridine, plcollne di et hanol am ne,

tri et hanol am ne, dlcyclohexyl§n1ne

N, N - di benzyl et hyl enedi ani ne and the 20 |ike; and
basi ¢ ami no acids such as arginine, Iysine orni t hi ne
and .the I|i e al kal i

cnSBAe SF S8 ot BB, EERESFRF LI ) (R0 phott Fhetdhenly
CRe AbRRERhaT chrst 2y e o2 bREESE G a (T the

Tl hinforTkatior) mackh Ao cartt Sr pafe; qRogply amine
Ito %éﬁﬁ{ﬂg%.n%fgst SR, B gp el r%emﬂhbgﬁﬁg W o

Eéfﬂé %P,y . Lgﬁréx‘}’ﬂ%d’" 2! Lhés Blnfs %Sé&‘blo% M S ent

C|un1sa ound rep ese

%W%@:LL]U ihS SRRk 'c%‘é'e@'}y E/efbeé aﬁ-[ a:LTJEhf%L gl%”gét%w%% Hetal

resent 1 nvention e a Ccr

S's%@'t@ 8? %@éni&”%ﬁ@ saa:L'Esxt Wree gola;égo ?Q&:ﬁce&@lcally

crysta are enconpassed in t 6 scope

Qﬂggbgé &AL RSN aiithY SREL QD ds l3é§t a&:ls ©2QaR€c amine

pro uce crystalllzatlon accor

Crsxgtal ! 'ﬁ?&rﬁﬂ%ﬁebﬁ‘)dsﬁé}?"‘”bn p%‘.‘Lk§th h%a‘?c‘%‘?EPOHQQan salt

the present I'nvention Is preferably
include salts of the carboxyl group which the compound

represented by the formula [I] has with an alkaline earth
metal such as calcium, magnesium etc. Examples of such an
organic amine salt include salts of the carboxyl group
which ﬁhe compound represented by the formula [I] has with
an Srganic bases {e.qg. primary  amines such as
tris{hydroxymethyl)methylamine, ethanolamine and the like;
organic amines such as +trimethylamine, triethylamine,
pyridine, picoline, diethanolamine, | triethanolamine,
dicyclohexylamine, N,N’-dibenzylethylenediamine and the
like; and basic amino acids such as arginine, lysine,
ornithine and the like).

As the alkaline earth metal salt of the compound
represented by the formula [I], the calcium salt is
preferable. -

As the organic amine salt of the compound represented
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a crystal. As the crystal of the conmpound of the
present 15 invention, the crystal of the al kaline
earth nmetal salt (in particular, the calciumsalt) of
the conpound represented by the formula [I] is easy
to obtain, and is easy to isolate and purify.
Accordingly, the alkaline earth netal salt (in
particular, the calciumsalt) of the conmpound 20
represented by the fornmula [I1]34is particularly
preferable as an active ingredient of a nedicanment.
In addition, the conpound of the present invention nay
ate etc.),_and both solvat

b I t } h
noiy ey dbemble ST R Griberk; affite Pl 33 ¥RkELRN .,

i 5 of the present,invention., The :
g C Ry e e R SRR e Lo BEERfCu1arLy
| Y&IYd QR gay vary with the humdity continuously,

and a range of the hydration nunber rmay be from

non- hydagtend @ocapeahy bithe predaftainyefit DoR, the alkaline
nmonohydrate to tetrahydrate. 5 In addition, the
corpathdmetal Falpr esettte icompotnd rapaysebiced dhelthedformula
with an isotope elenment (e.g. 3H, 14c, 35s, 1251

et dI). isnomefelabtonpanhdtid chbchreseait | oy ehii¢ opompound

nnnocalciun1bis(%ZE)-S-[S-[?-chIoro-3¢(2-[[4-fluoro-2-
10 represented by the formula [I] is particulary preferable.

(L1111 pecomeuydoheni) am el 2 xoet Y L Sy e,
L2 B PR SRR RoFy st P F BRAMTRRNiS
)'@1y§?£fY£qﬁmﬁé£@25h8ghﬁﬂéﬁa4iﬁ'lﬂ@%&%&ba%EYEﬁEecompound
of the present invention. Crystals can be produced by
crystallization according toc a crystallization method known .
per se. The compound of the present invention is preferably
a crystal. As the crystal of the compound of the present
invention, the crystal of the alkaline earth metal salt (in
particular, the calcium salt) of the compound represented
by the formula ({I] is easy to obtain, and is easf to
isolate and purify. Accordingly, the alfaline earth metal
salt {in particular, the calcium salt} of the compound
represented by the formula [I] is particularly preferable
as én active ingredient of a medicament.
In addition, the compound of the present invention may
be a solvate (e.g. hydrate etc.), and both solvate and non-
solvate (e.g. non-hydrate etc.} are encompassed in the

scope of the present invention. The hydration number of the
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tris(hydroxynet hyl ) net hyl am ne salt;
(2E)-3-[3-[7-chloro-3 15
(2-[[4-fluoro-2-(trifluoromethyl)phenyl]am no]-2-oxoet
hyl-) - 6-met'hyl - 2- oxo- 2H chr onen- 4-yl | phenyl )acryl ate. =
di et hanol am ne sal t; nonocal ci'um

bi s(3-[3-[6-chl oro- 3- (2- 35
[[4-f|uoro-2-(trif|uoronethyl)phenyl]anino]-2-oxoethy|
)-7- nethyl - 2- oxo- 2H chr onen- 4 yI]phenyI]propionate)

20 nonocal ci um bi s(4-[3-[7-chl oro-3 W%L4 f | uor o- % *he
(EPTRPRRSE orRft hytlfphemr?%t'n n’d]veZ‘td')?&et ) - Bt At
oxo0- 2H chronen-4-yl ] phenyl ] but anoat a t.e
ROt i RPTIREOHP, aRBbyBeloprST o AbRG DAL ion mumbes
al kaline earth netal salt of t ound 25

FERY e en Sy PERE YT 0 P et Ba s passepgPLy from
reactjn nd represented by the fornmul a

[¥Tn9@¥$%%ﬁ? Y FSIF%EYgﬁ?t% netal hydroxi de or an
| kal d ti . i
et hal T2 A9 oPne CeoAUBRRENd o S0 pEa Ry et vt e may

f | kal t t b hadsj.d 125
orgﬁﬂﬁe%t i, B a4 ST e el Saa T of Cihes T

gg End represented by the formula [I] can be
ed by reacting t he ammoni um salt of the

COMOURGLLEP BT Shriorkl® 487 TUhA, (el Anypmonton
G T Wtz
OO0t 5l T PSS 2 S -
t'ﬂﬁ-ahromen- 4-yl]phenyl]acrylate); (2E)-3-[3-[7-chloro-3-(2-
[[4-fluoro-2- (trifluoromethyl)phenyl]amino] -2-oxoethyl) -6-

methyl-2-oxo-2H-chromen-4-yl]lphenyl]acrylate

tris (hydroxymethyl)methylamine salt; (2BE)-3-[3-[7~chloro-3-
(2-[[4~fluoro-2- (trifluoromethyl)phenyl]amino]-2~oxoethyl) -
6-methyl-2-oxo-2H~chromen-4-yl]lphenyl]acrylate
diethanolamine salt; monocalcium bis(3-[3—[6—chloro-3;(2—
[[4—fluoro-2—(trifluoromethyl)phenyllamine]-2—oxoethyl)—7—
methyl-2—oxo-2H-chromen—4—yl]phenyl]propionate);
meonocalcium bis (4-[3-[7-chloro-3-(2-([4-fluoro-2-
(trifluoromethyl)phenyl]amino}~2—oxoethyl)—6—methyl—2—oxo~
2H—chroﬁen—4—yl]phenyl]butanoate); a hydrate thereof and
the like are used preferably.

The alkaline earth metal salt of the compound

represented by the formula [I] can be produced by reacting
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simlar nethod. 15 The conpound represented by the
formula [I] can be prepared according to the nethod
di scl osed, for exanple, in EP-A 585913, EP-A 602598,

- JP-A 6-263736, WO 02/06264 or WO 03/059900. When

there exist optical isonmers of the conmpound of 20 the
present invention, these indiédual optical isomers
and a mxture thereof are included in the scope of
the present invention. If desired, these isoners may

TR, COPeRA D SRRASALEd | HHi Fifial IS STAbe ¥HE en
CSTBRNRER hathh BECRE hobENE s Bl iad S e
| IRGRIBST ! FSAOLE VoA BT bl of ehe
toxicit d [ ti , di i,Ci t, dth .

| capou ek 8sprhea By s dRIEURegradsi ot v EyRLine
t he ¢anpo legf ﬂge_ present invention is useful for
pf@&entlng or Q%%aqﬂ ng (acute) coronary syndrone such

s, Wyogsrglalc LAY CUA, o YOPLAP! 82001 HCB0YSENE of thne

i ke; periphera ‘t eF'y” o€Cl'USTON,  TEestenosrs a

DG ANEOLE COLONLY ) W BTG 130 LE8! 808k Suced by
.”l‘c%%@"tfﬂh?' thaf ?fuﬁ h?&l{laggl'@ngfn%heaetﬂﬁ%b?ﬁ&l f%ﬁ:.sésgented by
e audl ca ap e €. g.

intermttent c i on, cerebral pl exy

c ecrh%b %@kmu%é‘f ]Ctv}i% ane %?E'Raﬂné r@e&ltl’hs ’:ﬁeq:%r}.ehﬁ ﬂ.de .
henorrhage), [acunar .

The compound of the present invention can also be
produced from the coﬁpound represented by the formula [I]
by a method known per se or the similar methed. It is also
possible to exchange salts by a method known per se or the
similar method.

The compound represented by the formula [I] can be
prepared according to the method disclosed, for example, in
EP-A 585913, EP-A 602598,- JP-A 6-263736, WO 02/06264 of WO
03/059900. |

When there exist optical isomers of the compound of
the present invention, these individual optical isomers and
a :ﬁixture thereof are included in the scope of the present
invention. If desired, these isomers may be optically
resolved according to a known per se means, or may be
prepared individually.

Since the compound of the present invention is low
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infarction, cerebral vascul ar denentia, xanthomatosis

and 15 the like of a mammal (e.g. nouse, rat, rabbit,

dog, cat, cow, pig, nonkey, human, etc.), and are

useful as a defoam ng agent. Further, the conpound of

the present invention has ACAT |nh|b|tory activity
(preferably, macrophage ACAT 320 inhibitory activity,

subtype 1 ACAT inhibitory activity), and can be used

as a safe prophylactic or therapeutic agent against

hé perchol esterol em a, h ertr| | yceridem a, hypo- gh

dERE-Ey AN pBRERL Ef FentXs Fﬁeﬁpﬁera?ﬁe?ﬁs | Bpgirament
gd dlseases deri ved herefron¥§ 8 i schem c heag L

FPtftre % SFORES nPbcAUTE FRELFLEY on ChREO®iCer ERFLFLLY,

vascu 8 .djsorder %ﬁ as c%tebraL |nfar i on_or

c@FEB Bﬁb?%&&o ¥R élﬁl ﬁnu&@? a¢  toxicity,

%ﬁgagrw a&aeﬁéoarigc%ﬁﬁﬁﬁ%tsm% ! LB 2Py, TR nas
i@sﬁagttg% bR hg SR e R ﬁt}%n?%m?%ftd of the

) cor on cere

s e e L S e ﬁv‘f)%? gr treating
h Kj
(RALLED) S KRR, ShnSleh 5 SIDI gcﬁépe G809 o,

story Y- hi'story of ™ |pema

di,akeLEse Qé{(gﬁt% eNsh Uhe MAQGAT g?@lphgtgtc Eeer occlusm,'

angi na. cerebral apopl éxy and esent

| QUERLL90; QI SR PLOVI @fc%%n%gﬁgt EBFonBE reéﬁéé‘@y (PTCR),

SuUppressi ng progression or stabiflrzrin
restenosis after stent placement, ischemic heart failure

such as myocardial infarction and angina, arteriosclerosis,
intermittent claudication, cerebral apoplexy (e.g. cerebral
infarction, cerebral embolus, cerebral hemorrhage), lacunar
infarction, cerebral wvascular dementia, =xanthomatosis and
the like of a mammal {e.g. mouse, rat, rabbit, dog, cat,
cow, pig, monkey, human, etc.), and are useful as a
defcaming agent.

Further, the compound of the presant invention has
ACAT inhibitory activity (preferably, macrophage ACAT
inhibitory activity, subtype 1 ACAT inhibitory activity),
and.can be used as a safe prophylactic or therapeutic agent
against hypercholesterolemia, hypertriglyceridemia, hypo-
high density lipoproteinemia, hyperlipemia, atherosclerosis
and diseases derived therefrom (e.g. ischemic heart failure

such as myocardial infarction, and cerebral vascular
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arteriosclerotic |lesion, which contains the present 15
conpound. Such an agent for regressing, suppressing
progression of or stabilizing an arteriosclerotic
lesion is preferably used in conbination wth-a

HMG- CoA reductase inhibitor. The conpound of the
present invention can be al so38sed 20 as a

prophyl actic or therapeutic agent against Al zheiner's
di sease, nmultiple risk syndrone and netabolism

yndrone Since the c un present iny

| SLSQERRF | SRR R UEH AL i getepnppg; SerebidF il exy)
adn1n|strat referabl to be,adm nj,st .
a%noPaWaﬁpégaRSrFoanE% 1nr??9af§% 0f Y esé?t U pig,
di seases,_the c und of the 39 present invention
Ay %yugﬂﬂmﬁ?éﬁgpgr may be used in conbination with

ot her phaT TRCCULLER! £oTPOREN! S daebucl ng ey | bahd ve

| ower i omerln agen

YRR HABLy DRRAC el ARl I BB e o
d%gégg gkgn %Jf?gndgg SRYEDLSR1 o P %EQUfEf(éﬁgﬁﬁgrQEgr example,

oSt eoporosis treati ng agents and

ngﬁﬂkg)trégﬁoga%#L %féﬁgu' f%gggﬁs 1AfailiDnCagkd the

ese co 'S prefe y adm ni stered as

l%r?S%LOEgH#aLiQEO étl%ﬁtélojﬁ%ﬁgﬁﬁﬁrﬁavﬁﬁﬁ besks such as

ere n a ository as a rectal

f%ﬁgﬂkﬁ | 003 al@ anp| @soff & MRA3skbhestory of

conppne% % %% |ncTude flbrates [e.q.

W%Egggb&m@?waﬁm@, h9BELLEROSIA, dRalidieat enfarction,
angina, cerebral apoplexy and the like}.

The present invention also provides an agent for
regressing, suppressing progression of or stabilizing an
arteriosclerotic lesion, which contains the present
compound. Such an agent for regressing, suppressing
progression of or stabilizing an arteriosclerotic lesion is
preferably used in combination with a HMG-CoA reducﬁase
inhibitor. '

The compound of the present invention can be also used
as a prophylactic or therapeutic agent against Alzheimer’s
diséase, multiple risk syndrome and metabolism syndrome.

Since the compound of the present invention is
superior in absorbability after oral administration, it is
preferable to be administered as oral preparation.

In treatment of these diseases, the compound ©of the
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G578 etc.], nicotinic acid, derivatives and

anal ogues 15 thereof [e.g. acipinox], probcol and

anal ogues thereof, bile acid-binding resin [e.qg.

chol estyram ne, cholestipol etc.], cholesterol . - .

“absor ption suppressing compounds [e.g. sitosterol,

neonycin etc.), chol esterol bid¥synthesis inhibiting
compounds [e.g. HMG CoA reductase inhibitor such 20 as
| ovastatin, sinmvastatin, pravastatin, fluvastatin,
atrovas

SRR LT B, R A BeShd e weea o
RGN 4l et Chnd BELGHNS, 0GBy Prpaios
BB Bl S P R2R b P Sl 158 Bl
A, SRS LANS Y IRaRE | IUBS, Sepgeeing
CABPES SugBRlLoMalans | ARy o RYELE ol hunceson
Sackiatisc sahel, | MEPELOHL! VOS]t RHLALET, souncs
| S9LSLbLasOn, Kasishy  SAOIL | slUToLL LUBHIERN s1uce

gkvedbayy sidmid N, fr?séﬂi’é]orbaskéa}cielagﬁnofd‘éﬁlé@éiébrr%aounds is

iszilins] biguanide agent]; thyroid . .dysfunction

t beaktngb APeHlanidn bedredy ol d o9l apda(t geRhdlion or, if

| evot hyroxi ne sodium (thyradin-S), li1othyronidin

Sﬁdbé@%ary, may be administered in a form of a suppository
as a rectal formulation. In this case, examples of a
peossible component to be combined include fibrates [e.q.
clofibrate, bezafibrate, gemfibrosil, fenofibrate, Wy-1463,
GW8578 etc.], nicotinic acid, derivatives and analogues
thereof [e.g. acipimox], probcol and analogues thereof,
bile acid-binding resin [e.g. cholestyramine, cholestipol
etc.], cholesterol absorption suppressing compounds {é.g.
sitosterol, neomycin etec.], chcleste?ol biosynthesis
inhibiting compounds [e.g. HMG-CoA reductase inhibitor such
as lovastatin, simvastatin, pravastatin, fluvastatin,
atrévastatin, pitavastatin, rosuvastatin etc.], squalene
epoxidase inhibitors [e.g. NB-598 and analogues etc.], and
HDL increasing agents due to inhibition of cholesterocl

ester transporting protein, cholesterol absorption

inhibitors [e.g. ezetimibe], ileum bile acid transporter



(thyronine, Thyronamin)] ; 15 hephrotic syndr one

. treating agent: prednisolone (predonine),
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predni sol one succi nate sodi um (predoni ne),

met hyi pr edni sol one succi nate sodi um ( Sol u- Medrol ),

bet amet hasone (rinderon)]; vasodilators [dipyridanole
(Persantin), dilazep di hydrochloride (conelian)];
chronic 20 renal failure treating agent [diuretics
[e.g. furosem de (Lasix), bumapani de (Il unetoron),
azosem de (diart)], depressor (e.g. ACE inhibitor
(enalapril mal eate (renivase)) and Ca ant agoni st

mani di qg a-rece tor_ bl ocker, R—receptor bl ocker,
angF‘B}l‘b‘g‘s‘i 3 | (9 e ptYR- 1P 3 agBf 41 ) c ab@AMPan Syt hase

| tild ' | trat 41 f d.
P SPEHAone tegd MmN e Tegrossing acti vty and
ACAT '”@ﬂl&oré‘tn@g 'ﬁ’d%a&bl&revg%%%@g gE te @Jnﬁ:si%@d are

i nvention I's suitabl ting and treati

t hr gRtiesgRal el BlrRRerd10r td}‘cia@!ér Pe%e: & ggn’pgu n@ecalln

of the present invention is adm ni stered alone or

conbéfntdtdew t Ant heizabdebh Di Ngd&RDYML ifvieeatandg %@:entﬁzdane
preferably via an oral route: thronbus formation

pr egerivatgver treating agent: 10 anticoagul ating
inhibitor [e.g. heparin sodium heparin potassium

war f ar i Apeddssiom Whenf eenbdninghmabbin | nhibitors

(e.q. X|nela atran), FXa inhibitor], _thronbolyti

agent [ &igPebem trsakingaaeqnt dactost alesiglitazon, “kinedak,

penfill, humalin, euglucon, glimicron, daonil, novolin,
monotard, insulins, gluccbay, dimelin; rastinon, bacilcon,
deamelin S, iszilins, biguanide agent]; thyroid dysfunction
treating agent [dried thyroid gland {thyreoid),
levothyroxine sodium (thyradin-S), liothyronidin sodium
(thyronine, Thyronamin)]

nephrotic syndrome treating agent: 'ﬁrednisolone
{(predonine), prednisolone succinate sodium (predonine),
methylprednisolone succinate sodium (Solu—Medrél},
betamethasone (rinderon}]; vasodilatoés [dipyridamole
(Persantin), dilazep dihydrochloride (comelian)l; chronic

renal fallure treatlng agent [diuretics ([e.g. furcsemide

(La51x}, bumetanide {lunetoron)}, azosemide {(diart)],
depressor (e.g. ACE inhibitor (enalapril maleate
(renivase)) and Ca antagonist {manidipine), a-receptor

blocker, pB-receptor blocker, angiotensin II receptor

antagonist {candesartan cilexetil); an oral administration
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agent [e.g. aspirin, sulfinpyrazone (anturan),
di pyridanol e 15 (persantin), ticlopidine (panaldine),
cilostazol (pletaal), GPIlIb/Illa antagonist (ReoPro),

~.cl opidogrel]; coronary vasodilating agent: nifedipine,

diltiazem nicorandil, nitrous acid agent; myocardia
protecting agent: cardlac ATPAK opener, 20 endothelin
ant agoni st, urotensin antagonist, or the like. The
conmpound of the present invention nay be al so used,
agalnst t he above-nenti oned di seases, in conbination
Wt PEEL9i%§%gi cal preparation (e.g. anti body, vaccine
preparation etc.), or. as conhi ned thera

conbi Nt | BHE o6 GRS th?&“fpyre?ﬂr%é“ﬁ petivity and

he antlbod and vacgcin

| f he 42
p%%b rgfqh%]? ﬁEVudaec 11" ddi Ff"ﬁﬁ ‘f%“%?%c?ﬁe the present
LSl s &eBebi802oR' BRRv it AEEeeiing, sapombus
N %{a' t PulHpsElt 8 ATRORTRL 3a3%*en§resent

DI APEP- 277 f t, t .
VERET Ciﬂel]cisgr eﬁﬁgésaeﬁs%i% 2ot ﬁ%ﬂ'&?%nﬁat&fbn with the
anifé efrgglf nkg mérg glﬁ‘gp % %_qu_:% abﬁg ﬁ%t 'Ql?d¥)ral
ne re aratron ag enz nd
$£€én |nvolved i n bl ood I|p|d netabollsn1 an
ody or 10 a vaccine against an enzyne and a

prote'{u%% Vehollas ofi0ABLLALIOMAOT SLDHAAlSIS agent:

systemin ood ody oOf .a vaccine

9589%‘5?4% %ﬂ% ' ” FDPJ&I e gl ”Vﬁéﬁfaﬂ.‘id NsS8£GHAT HdParin
m or I'n resistance.

potassium, warfarin potassium (warfarin), thrombin

inhibitors (e.qg. ximelagatran), F¥a inhibitor],

thrombolytic agent [e.g. tPA, urokinasel, anti-platelet
agént [e.g. aspirin, sulfinpyrazone (anturan), dipyridamole
(persantin), ticlopidine (panaldine), cilostazol (pletaal),
GPIIb/IIIa antagonist (ReoPro), clopidogrell]:

coronary vasodilating agent: nifedipine, diltiaéem,
nicorandil, nitrous acid agent; |

myocardial protecting agent: cardiac ATP-K opener,
endothelin antagonist, urotensin antagonist, or the like.

.The compound of the present invention may be also used,

against the above-mentioned diseases, in combination with a
biological preparation (e.g. antibody, vaccine preparation
etc.) or as combined therapy in combination with genetic

therapy or the like, Examples of the antibody and the



Exanpl es of genetic therapy include therapy using a
gene 15 relating to cytokine, a renin or angiotensin
enzyme and a product thereof, therapy using DNA decoy
such as NFxB decoy, therapy using antisense, therapy
using RNA interference, therapy using a gene relating
to an enzyme and a protein if%olved in blood Iipid
net abolism (e.g. gene relating to 20 netabolism
excretion and absorption of chol esterol,

triglyceride, HDL-chol esterol or bl ood phospholipid .
tﬁ@gﬁ%QeLhﬁqﬁ§a§a§éﬁB rERCY t&“anaéﬁkgﬁﬁ¥ and ag Yaccine
protein (e.g. growth factors,hsu HGF_and

as VB3? 1
| RESPYRAFI9R 9 rebEE A Re sy 3 TageHte ( provaration
eripheral vessel 25 opstructjion or the |like, therapy,
EQF‘{EIE' a.ageﬁ\éTPelaJﬁ]i@’Cgb gg4’§[l'N%'pr8t e??]tlrkffi[—g[rveani ibody
AAEPLBRS oL nSPEeRIRR o st ol Tvactite Béparation,

Al Lvel v, _1h d [
5 cantoa th¥E tiehated TRRbRa I BRI Vot B -

i zat'i on
‘h _ Ui ! :
BFTS Bal) 421 10, YRELNS 9PR8 OTCIAGD e,

redgig’ ‘%tf O?Pgﬁgg?ﬁfﬁ‘?elen[zggﬁrggrﬁ{i gn ﬁ’foduct thereof, an

transplanta marr ow mar row nononuci ear

cehl 1,08y QW gt GoLeelL bgt_-g%ae?tﬁflagl YL Qed 9 dfifme and a

presen nventi on can y or

ngSQ&fﬁ al ) Yo B¥ed 'y[r?q;]]'o%?i' 1‘1;:!:18’ mefBBLRE ERN ad St body or
a adm ni

n1n|strat!on or loca stratlon and can.be
10 UsedR3ihk I=3aifkta%@ SADARIRCEIH | £abr6CEPRSEMVBved in a

(e.g. powders, granules, tablets, pills, capsules,
| BbeGLhi&Pon or fibrinolysis system in blood, and an
antibody or a vaccine preparation against a protein
involved in saccharide metabolism or insulin resistance.
Examples of genetic therapy include therapy using a gene
15 relating to cytokine, a renin or angiotensin enzyme and a
product thereof, therapy using DNA decoy such as NFkB decoy,'
therapy using antisense, therapy using RNA interfereﬁce,
therapy using a gene relating to an enz&me and a protein
involved in blood lipid metabolism (e.g. gene relating to
20 metabolism, excretion and absorption of cholesterol,
triélyceride, HDL-cholestercl or blood phospholipid),
therapy using a gene relating to an enzyme and a protein
(e.g. growth factors such as HGF and VEGF) involved in

vascularization therapy directed to peripheral vessel

25 obstruction or the like, therapy using a gene relating to a
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syrups, emulsions, elixirs, suspensions, solutions
etc.). 15 That is, at |east one of the conpounds of

the present invention can be used alone, or as a

m xture with a pharmaceutically acceptable carrier =
(adj uvant., exci pi ent, addltlve and/or diluent). A

phar maceuti cal conposition ca#3be formul ated 20
according to a conventional method. Such a formul ation
can be usually prepared by nixing/kneading an active
conponent w th additives such as an I pi,ent, .
diFTGERED aipXPAPRE  dRd $AENF H@F&P&oeésﬁarentera?ulln

adm ni stration includes subcutan ous #n#ect on

| RESAPERBES | LT PR SUES nF9atheuPEFe h?%cﬁ“‘o’% as TNF.
e oneal | collon andetdoe SLPRLNG 4 VASAOR o be
b 3R R noc SR 20 fi 'e'rﬁ?%%ﬁf%%'e‘zs%t%n"a%empy
ko] iR Bo vatioud o 62BEPF| CopBPROtatYaR (BT 25 neart

'n#ﬁeﬁcgtﬁ]'?onﬁloﬁy 3 eslyteﬁ%é%gnépi GhAD! Saﬁgkﬁééor}e@en«aration

51 veEnt

non 4’10 esseind can ?Stl&gnﬁ é}:ﬁs?ﬁ 88 alel X'uar§8§hcells

v
agueous ggpu I on an acceptab e

ﬁlllaclln%évo;n ?18%1&85]&3.}!\’2&&'1 C%x?@wlﬁt&ﬁe&ii‘%ﬂ@q wat er,

ron and 1'sdtonic sallne As a solvent

or eng %odm VERL £ 1R P@gé NQRveNPLSH | I@nOide used

can be u usual l y. Fo such purpose, any

no&a\/ﬂyat 'ore Bhl-effefily 35 diG3BcREoNSCUiriglCl UthBYation
rectal administration or local administration and can be
used as it is, or as a pharmaceutical composition (e.g.
powders, granules, tablets, pills, capsules, injections,
syrups, emulsions, elixirs, suspensions, solutions etc.).
That is, at least one of the compounds of the present
invention can be used alone, or as a mixture with a
pharmaceutically acceptable carrier (adjuvant, excipiént,
additive, and/or diluent). .

A pharmaceutical composition can be formulated
according to a conventional methed. Such a formulation can
be ;Jsually prepared by mixing/kneading an active component
with additives ‘such as an excipient, a diluent, a carrier
and the like. Herein, a parenteral administration includes
subcutaneous injection, intravenous injection,

intramuscular injection, intraperitoneal injection and
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natural or synthetic or sem -synthetic fatty oil and

fatty 15 acid, as well as natural or synthetic or

sem -synthetic nono- or di- or triglycerides. A

suppository for rectal adm nistration can be--prepared

by m xing an active ingredient with a suitable

non-stinmulating additive, ford xanpl e, a substance

which is 20 solid at a nornmal tenperature but is

liquid at the tenperature of intestinal tract to nelt

[ ctumwhereby rel|easing.the active inagredi.ent,

s%%%é\%gcacl Ugatter aﬁ% a%%’@%‘?ﬁﬁf’%nekﬁyc%&?&j%’ for

[ effective.to .C iLne wth ui t abl e hase 5 .

(GBS P o e i SRR of "oty
' co yRer [ i.d-gl ' cigd, .

o BT Brepidd | AT KERHELEN Bartsing

[ id,. lLycerol_ f ' C.)

SR, & Mg Hoo 0 s Fnéothd SBLEE Bha) mkfnoo

alﬁ?&«}r%t d; fdogRge,Lpr m ingfy ofialy.; 13d o%l%ﬁ%@&%ﬁn f'oQ‘Cl'%ﬁ%ction

the aforenentioned powders, "granules, tablets, pills,

Akl COBSY! e ROLM A AR Lotitlol dlosaubdBCah, a

be "prepared by mixing and/or kneading an active

| BN RHIENrCORPOKRHydhE N (B3 dreash OREn2EGkid Vend Okall be

exanpl e, sucrose, lactose, cellulose, nannitol

(fanBNteRle, pdRddddrQllydextydan, ast arthgguéud- solution.

cornstarch), "mcrocrystalline cellul ose, "agar,

at EHnFAlRS o £ N | AtoeptERilkosRRI c18e6ki BS1vEARIRFREBE Ncan be
guns, gum arabic, gelatins, :

used include water, Ringer’s solution and isotonic saline.

As a solvent or a suspending solvent, a aseptic non-
volatile oil can be also used usually. For such purpose,
any non-volatile oil or fatty acid can be used, including
natural or synthetic or semi-synthetic fatty oil and fatty
acid, as well as natural or synthetic or semi-synthetic
mono- or di- or triglycerides.

A suppository for rectal administration can‘ be
prepared by mixing an active ingredienf with a suitable
non-stimulating additive, for exgmple, a substance which is
sclid at a normal temperature but is liquid at the
teméerature of intestinal tract to melt in.a rectum whereby
releasing the active ingredient, such as cacao butter and
polyethylene glyceols. -

It is also effective to combine with a suitable base

(e.g. polymer of butyric acid, polymer of glycolic acid,
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col | agens, casein, albumn, synthetic or

sem -synthetic 15 polynmers or glycerides. Such a
dosage formcan contain further additives as usual,

i neluding inert diluents, |lubricants such as-- -
magnesi um st earate, preservatives such as parabens
and sorbic acid, antioxidant $8ch as ascorbic acid,
a-tocopherol and cysteine, disintegrants (e.g. 20
croscarmnel | ose sodiunm), binders (e.g. hydroxypropyl

CEbbHARE) ok ESESTARO 20500 B Lokt 20 R enee of o
Py P B BBt SR8 o S s ARGl acie,
BRSO e YRRy 22 )T e AP o
"OLEL A SRRt panel 1y used in the e for

[ QU SO 05 OB bR MEPIRLAL (Nern zor | cra

io?%élr é%{i\{a{ti%% angﬁ&é ﬁﬁé USHl qftiioﬁleﬁegﬁféé'fé’,, granules,

I Ves. ora formulation usu y contaln

01t 9 wl% , : bl y 0 :
SPEPLeR 0L 00 ) SEIGIRL) | ngiliedol L0 aucn

i L e OfARRU f r S s Ake i 0B thaddh
tﬁggggiog%?ﬁnggﬁvggyggg%gga?ng§p%hﬁ%§§§osggerforn1._?8 2
ThE: f95 81 d el 7R [RIMBoRALT RDENT 8t d8625H Skl ARNYAYENT for
on the age, body weight, general condition, sex, diet,
agdpimbsd I adddstl, MBacadsd Ni &diatlidye, Medan XTI EinRhnitol),
rate, drug conbination, and a degree of the di sease

theat BEbl, dextran, starches le.qg. cornstarch),

-

microcrystalline cellulose, agar, alginates, chitins,
chitosans, pectins, tragacanth gums, gum arabic, gelatins,
collagens, casein, albumin, synthetic or semi-synthetic
polymers or glycerides. Such a dosage form can contain
further additives as usual, including inert diluents,
lubricants such as magnesium stearate, preservatives éuch
as parabens and sorbic acid, antioxidant- such as ascorbic
acid, o-tocopherol and cysteine, disintegrants (e.q.
croscarmellose sodium), binders (e.g. hydroxypropyl
celiulose), thickening agents, buffering agents, sweeteners,
fiavoring agents and perfumes. Tablets and pills may be
also enteric coated. Examples of oral liquid formulations
include pharmaceutically acceptable emulsions, syrups,

elixirs, suspensions and solutions, which may contain inert



currently as well as other factors. 15 Alipid-rich
pl aque regressing agent contai ning the conpound of
the present invention is |ow toxic, and can be used
safely. Its daily dose varies dependlng on the
condition and body weight of a patient, the type of
the conpound, the adm nistration route and the |ike
and, for 20 exanple, when used as a prophylactic or
t herapeuti c agent against hyperl#pemia, it may be
about 1 to 500 ng, preferably about 10 to 200 ng as
the conpound represented by the founula [I] in an

S WAL A ol M0y P e, o

about 0 ng, usual 'y abou as the
conpougghdeRy esetsd byg t hesf HH&-’QS%J ] éd&l@léés Nguch oral

par ent er al formul ati on for an adult (about 60 kg)

t oxi t y1iguiabsesmath dt1chBeSun &Fkgeﬁrezﬁt%dpllﬁﬁeﬂhe conventlonal'
invention also provides: (1) a pharnaceutica
conposmétleni,c ofgar | sxampldie monminingy #@n odctive piegeatiient, an
invention with a concomtant drug (hereinafter,

aldbr evirmed disluentonodni tinnefessnyat icbhpr fJ-igives. An oral
met hod for regressing lipid-rich plaque or a nethod

for i nfREatdoRCATIA Y FPTESABr RrfitniteiRhy preferably

conbi nati qn  of anéﬁffectlve apount of the conpound. of

the 104 sdnt FRMEMSoRCTRATEY ORGP v tbwm X the active

st et wel e TE I T

as W%ﬁ!u‘?:'taha&”xfrﬂftde%ndyﬂétcﬂpLtﬁeaagééb% %Bgm .

10 The dose for a certain patient is' deterrmined depending
on the agé, body weight, general condition, sex, diet,
administration time, administration mode, excretion rate,
drug combination, and a degree of the d-odsease treated
currently as well as other factors.

15 A lipid-rich plague regressing agent <ontaining the
compound of the present invention is low toxdic, and can be
used safely. Its daily dose varies depending on ‘the
condition and body weight of a patient,- the type of the
compound, the administration route and the 1like and, for

20 example( vhen used as a px;ophylactic or thexapeutic agent
agai:nst ‘ hyperlipemia, it may be about 1 to 500 mg,
prefe;rably about 10 to 200.mg as the compouhd represented
by the foumula {I] in an oral formulation, and about 0.1 to
100 mg, preferably about 1 to $00 mg, usually about 1 to 20

25 mg as the compound represented by the foumula ([I}] in a



10

15

20

25

the like; peripheral artery occlusion, restenosis
after 15 percutaneous coronary plasty (PTCA)
restenosis after stent placenent, atherosclerosis,

myocardi al infarction, ischemc heart failure such as

angina, arteriosclerosis, intermttent claudication,
cerebral vascul ar disorder su¢h as cerebral apopl exy
(e.g. cerebral infarction, cerebral 20 enbol us,

cerebral henorrhage), l|acunar infarction, cerebra
vascul ar denentia, Al zheiner's disease, nmultinple.risk
SHREPRFRF 3N dE ABFRER 5 §%d|a6‘néds‘§§nt %%%sgg, kg).  No
hgperlipenia, hyper ¢hol est or ol em a,

h

Ity i gt RRSETIER A0 TRSTR-FAET3densi ty
i poproteinema) or thronbus formati,qn, 25 which
coﬁp?i?ées %ﬁﬁeﬁ‘i)tstlﬂ?r?ﬁﬁl%“c%]rﬁﬂ ﬁ&f’i"&ﬁeéf an effective

i RV L TPV o L1 G, L O
oPBor 08 o PAset SUAT T A Ehhr B SHSTLERRE  drug
RGAEEE L TR b s it L

or V8t 5 BBl oo metins oo iPLa- flol, SORGEDIAAR method
P, 10 P SalbectcSiminivaring
f'ﬁm&%‘iéﬁ%fc Rl Al hsﬁ't[ou&xlﬁa%ft he £ URBRAAOLE the

e préesent invention and other hyperlipema "treating

gggggen@ f%#gﬁﬁiéh ARk 9P t LRELANJoRIE Nt oncdhitant

rac farlure treating agent, an arrhythma treating
drug to a mammal,

(3} a method for preventing or treating (acute) coronary
syndrome such as myocardial infarction, unstable angina and
the 1like; peripheral artery occlusion, restenosis after
percutaneous coronary plasty (PTCA)}, restencosis after stent
placement, atherosclerosis, myocardial infarction, ischemic
heart failure such as angina, arterioscleroéis,
intermittent claudication, cerebral vascuiar disorder such
as cerebral apoplexy (e.g. cerebral infarction, cerebral
embolus, cerebral hemorrhage), lacunar infarction, cerebral
vaséular dementia; Alzheimer’s disease, multiple risk
syndrome and metaboclism syndrome, xanthomatosis,
hyperlipemia, hypercholestorolemia, hypertriglyceridemia,

hypo-high density 1ipoproteinemia) or thrombus formation,

which comprises administering a combination of an effective
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agent, an anti-coagulant, an anti-platelet agent, a 15
di abetes treating agent, a HDL increasing agent, an
unst abl e plaque stabilizing agent, a vasodilator, an
vasoconstrictor, a vasopressor, an anti bacteri al
agent, an antifungal agent, non-steroida
antiinflammatory agent, a st&Boidal agent, an
i mrunor egul ator, an antiprotozoal agent, 20 an
anti-ul cer agent, an antitussive or expectorant a
sedative, an anesthetic, an antianxiet a ent,
aATRPPAY c RSt i thengePBOURd S| dhee| RIGHRNT vent{on and an
antiepi| epsy agent, an antide ressant a nar cot.i
aﬁFS@emﬂ amgwninPf- 2t GARFC d&ﬁgam?. 2 P 2nd
gent, a vitamn, a vitampn 25 d

bontdlea &%ﬁPﬁeFSBoF?Q??@SH&ntm géngogf%%%?%‘sﬂ% of or

FF T R S oo
e

?‘%S S wgpaa%%ﬁ@“” ekt it %%l%%%n#ﬁve amount

'R I%ﬁ%recowsc' eshbnES o ik ”%ln'h.”{}l Cor e an

i nf! angat of %‘ atl c%f :L%g{‘nt ? ]q&'Ba’i?é e%n with

antl- %T tory e |a ng ef

g e r'n 0 S\gmaggr y 35#(2%11@: f eﬁ{vén@.{' Qi t ':L@:Q:lude the
ent . al i a; yp

I'pem a treating agent

Er ?Efng ebhsgﬁ%g&tiéﬂat 'cBE&RBHSHES ok di @ﬁan the
agent, an arrhyt

ure rea ! ma treatl ng agent,
agqﬁBEhm‘fO@@u't%@t ’pr%?se@ﬁt | fnvention and other hyperlipemia

D_

treating agent, a diuretic, a hypertension treating agent,
a cardiac failure treating agent, an arrhythmia treating
agent, an anti-coagulant, an anti-platelet agent, a
diabetes treating agent, a HDL increasing agent, an
unstable plaque stabilizing agent, a vasodilator, an
vasoconstrictor, a vasopressor, an antibacterial agent; an
antifungal agent, non-steroidal antiinflémmatory agent, a
steroidal agent, an immunoregulator, an antiprotozoal agent,
an anti-ulcer agent, an antitussive or expectorant; a
sedétive, an anesthetic, an antianxiety agent, an
antipsychotic agent, a muscle relaxant, an antiepilepsy
agent, an antidepressant, a narcotic antagonist, an anti-
tumor agent, an anti-allergic agent, a vitamin, a vitamin

derivative, a bone-calcium metabolizing agent, an



10

i5

20

25

pl atel et agent, a diabetes treating agent, a HDL

i ncreasing 15 agent, and an unstabl e pl aque
stabilizing agent are preferable. Exanples of a
conconmitant drug other than the aforenentioned
pharmaceuti cal conmponents are specifically |isted
bel ow. (1) Hyperlipem a treating agent 20 HVG CoA
reductase inhibitor (e.g. fluvastatin, cerivastatin,
atorvastatin, sinmvastatin etc4p, fibrates (e.qg.
sinfibrate, clofibrate alumnium clinofibrate,
fenofibrate etc.), anion exchange resin

(o el sty rAeng! Soby N 601 MG AGLA L LIVAt Lol

COITD ni C r OCOp erol ni CO |n

et %n)’ 2@ - Pgéml%nt aﬁgﬁét uréﬁedalfxﬂ-ta\étﬂﬁéglc agent, a

derivative (e.g hyl =~ I’ cosapentate, polyene

ph%mmakmylapw I@g-,e NBhdditiindacet erdatinf I, € a renal
sterol (e.g. gamma-oryzanol, soysterol etc.),

el Fataaee cﬁﬂdﬂe@ﬁrdﬁaﬁ&}fﬁrtréatiﬂé eagehdabhfnetcpint derAseitis
5 inhibitor, CETP inhibitor, cholesterol absorption

i nfkrbatons pgemt, ezet mdilbedic i Feimitlid etapitdng agent, an
transporter inhibitors [e.g. HVR 1453-A, S-8921],

et Fppoboxtl opptagqist or antibody, a signal transmission

(2-.net hyl - 2- phenyl ropoxy)phe propi onate [ Chem
b APFDLEIA (o S iapot SYDoRadRINRS’ SBAREE abBRIBIESE, an

R Sond = TR 2000 Sl R B
' nHh?iéﬂﬁ%ﬁﬁﬁ@?Smégg%ﬂldﬁe eféggt fﬁﬁ?ﬁigor,tlynﬂ2|g§ anti-

diuretic
inflammatory mediating effect inhibiting agent. Inter alia,

a_hyperliﬁemia treating agent,'a diuretic, a hypertension
treating agent, a cardiac failure treating agent, an
arrhythmia treating agent, an anti-coagulant, an anti-
platelet agent, a diabetes treating agent, a HDL increasing
agent, and an unstable plagque stabilizing agent are
preferable. Examples of a concomitant drug other than the
aforementioned pharmaceutical components are specificélly
listed below: .
(1} Hyperlipemia treating agent
HMG—-CoA reductase inhibitor {e.q. fluvastatin,

cerivastatin, atorvastatin, simvastatin etc.)}, fibrates

(e.qg. simfibrate, clofibrate aluminium, clinofibrate,

fenofibrate etc.)., anion exchange resin
(e.g.cholestylramide etc.), nicotinic acid formulation (e.qg.

nicomol, niceritrol, tocopherol nicotinate etec.),



cycl opent hi azi de, ethi azi de, hydrochl orot hi azi de, 15
hydr of | unet hi azi de, net hycl ot hi azi de, peri fl uthi azi de,
pol yt hi azi de, trichloromethiazide etc.), |loop diuretic
(chlortalidone, clofenam de, indapam de, mefruside,
meticrane, sotolazone, tripam de, quinethazone,

nmet ol azol e, furosem de, nefruside etc.), potassium
retaining diuretic 20 (spironolacton, triamnterene
etc.). (3) Hypertension treatiSg agent [1]

Synpat heti c nerve suppressant a2 stinulant (e.g.

cl oni di ne, guanabenz, guanfacine, nethyldopa etc.),

M B e B o
I
o SRS B4 M RSP BB D00 o,

betagkdipfe Qyaranetf, @' Ney finfer-bry2hndl 00'&%&3&8:&1 etc.),
bunazosi n, doxazocin, prazosin, téerazosin, urapidil

et rel)astés@, bl £diim ( @egtrii opharrakel , equ)ia{a synthetase
tinmolol, nipradilol, bunitrolol, indenolol,

peripntibi odx, cartETe ol ,imtdbiedr| ol , chplesicimil, absorption
acebut ol ol , atenol ol, bisoprolol, netoprolol
| adehabbtoranmbsud al etetimibeil nolideunt dijle [azjid transporter
Vasodi | at or 10 cal ci um channel antagonlst (e.g

madP8EpFRES I Gar d’iMBr %531414 \ﬁa‘cﬁ%ﬂ eﬁ]illébl%l“ﬂ}lﬁéo -3-4-
o PR bR Tid-aeRe v aphoart L Pinara) afdfR " enarm.
ca riH?ZI ; f%%gig%ggTEQQO}], PPARc agonists, PPARy agonists,
PPARS agonists, LXR agonists, FXR antagonists, DGAT
inhibitors, MGAT inhibitors, MTP inhibitors, and the like.
(2) Diuretic
. thiazide diuretic = (benzylhydro-chlorothiazide,
cyclopenthiazide, ethiazide, hydrochlorothiazide,
hydreflumethiazide, methyclothiazide, penfluthiazide,
polythiazide, trichloromethiazide efc.), loop diuretic
(chlortalidone, clofenamide, indapamide, mefruside,
meticrane, sotolazone, tripamide, quinethézone, metolazole,
furosemide, mefruside et;.), potassium retaining diuretic
{spironolacton, triamterene etc.).
(Bi Hypertension treating agent
[1] Sympathetic nerve-suppressant
¢z stimulant (e.g. clonidine, guanabenz, guanfacine,
methyldopa ete.), ganglionic blocking agent {e.qg.

hexamethonium, trimethaphan etc.), presynaptic blocker (e.g.



10

15

20

25

hydral azi ne, todralazine etc.).. 15 [3] ACE inhibitor

al acepril, captopril, cilazapril, delapril, enalapril,
lisinopril, tenocapril, trandolapril, quinapril,
imdapril,  benazepril, perindopril etc. [4]
Angiotensin Il receptor antagonist 20 |osartan,
candesartan cilexetil, val sar®hn, telnisartan,

i rbesartan, forasartan, ol nesartan nedoxonil,
2-ethoxy-I-{[2"-(5-0x0-4,5-di hydro-1, 2, 4- oxadi azol - 3-

yl ) bi phenyl - 4-yl ] et hyl }- 1H benzi nmi dazol e- 7- car boxyl.i ¢
el e foroms {5 SERaral I e PR S StRA TBEDy oot FERF RIS,

diuretics) 52 6], (3-hl ocker (e.g. propranqgl.o
P erRita, ariAviraer g ek o | TR oplocker  (e.g.
acebut ol ol , netoprol ol,, bi soprol ol pi ndo

Cl&ﬁw%’rqe'ar of B?B?F'é’t%’ﬁnle( 4) ®€Gr 4t ac Fai | g{l"éCk‘j’r - (e.g.
HGBLIIBLAISH S S0 a0l S0 (£, O ALY e,

AR T ot e PSR o
SRRHLETLIS SSROBARLC eyl PhE A28 2 hevecsson,
YSREEILEY | de.sieslpical ST gIskil L acoproron
?%%%89$¥§E?i °Sh§gi8ibig%?é%ﬂéﬁ?ﬂ§F%Ele' ACE i nhi bi tor

at or ement i bne Itors etc.),

dir 5 efd Sod B0t e

calcium channel  antagonist (e.q. manidipine,

nicardipine, nilvadipine, nisoldipine, nitrendipine,
benidipine, amlodipine, aranidipine etc.), phthalazine
derivative {e.qg. budralazine, cadralazine, ecarazine,
hydralazine, todralazine etc.).
[3] ACE inhibitor

alacepril, captopril, cilazapril, delapril, enalapril,
lisinopril, temocapril, trandolapril, gquinapril, imidapfil,
benazepril, perindopril etc. |
[4] Anglotensin II receptor antagonist

losartan, candesartan cilexetil, © valsartan,
telﬁisartan, irbesartan, forasartan, olmesartan medoxomil,
2-ethoxy~1l-{[2’~(5~0ox0o-4,5~-dihydro-1,2,4~oxadiazol-3~-
yl)biphenyl-4-yllmethyl}-1H~benzimidazole-7-carboxylic acid
etc.

[5] Diuretic (e.g. the aforementioned diuretics)



aforenentioned diuretics etc.), carperitide,

ubi decarenone, 15 vesnarinone, am nophylline etc.).
(5) Arrhythm a treating agent sodi um channel bl ocker
(e.g. quinidine, procainamde, disopyram de,

aj i maline, cibenzoline, |idocaine, diphenyl
hydant oi n, mexiletine, propaf@one, flecainide,

pi | si cani de, 20 phenytoin etc.), (3-blocker (e.g.
propranol ol , al prenolol, bufetolol, oxprenolol,

at enol ol , acebutolol met opr ol bi_sopr ol.o
pilAdiol fstblackere ol @ 9- a%PPﬁéPBEOJetC rP é‘SI Jgfetolol,

cRaRhghotRDokBFetelel: vaPaRa {ﬁof&'g.t’ﬁ??%% G Biagerolol,
cpipabreT fdhegt pr‘é‘?g’F?n&i@i ek, ?gipgfgatﬁﬁg'yum
o AT SRk RE sl el o & g?tgloar erhyr

5 Lgﬁf ggﬁ%ﬁﬁ it ?gé‘?‘%’%s?dg%r oot CEing  , Jigonin,
(REEPELETTOR  ondhoRe 'ﬁﬁ?@‘r‘?@ﬁéaz'(eri”-“%%tﬁﬁ?ga%?e’a') a p-
FX8; hﬂféﬁ%tféiﬁ t f%ggﬁEXEEC 18 1&é§ﬂ%1nb?Aﬂsoproterenol,

UI‘O I nase et agent e.g. aspirin,

I
tﬁ%ﬁhﬂ? éazo?ﬁbnap HEAE) ‘Hd%ﬁ%hﬂﬁﬂ@ e (&EHG%%&&hE) k. ),

opi di he I ne ostazol (pletaal),

gﬁg%géh$&§eségﬁéﬁﬂﬂﬂfﬂhlﬁR%eEfOhe §|0pbﬂﬁgﬂ§hé etgi1fiMone,

es treating agent sulfonyl 0rea
10t ohBYt AR denyaRb HINORRAMAS, ), calcmum channel sensitivity

promoter (e.g. pimobendan etc.), nitrate agent (e.dg.
nitroglycerin, isosorbide nitrate etc.}, ACE inhibitor (e.qg.
the aforementioned ACE inhibitors etc.), diuretic (e.g. the
aforementioned diuretics etc.), carperitide, ubidecarenone,
15 vesnarinone, aminophylline etc.).
(5) Arrhythmia treating agent
sodium channel blocker (e.g. guinidine, procainaﬁide,
disopyramide, ajimaline, cibenzocline, lidocaine, diphenyl
hydantoin, mexiletine, propafenone, flecainide, pilsicanide,
20 phenytoin etc.), PB-blocker (e.g. propranolol, alprenolol,
bufétolol, oxprenolol, atenoleol, acebutolol,. metoprolol,
bisoprolel, pindolol, cartealol, arotinolol etc.),
potassium channel blocker (e.g. amiodarone etc.), calcium
channel blocker (e.g. verapamil, diltiazem etc.) etc.

25 (6) Anticoagulant and antiplatelet agent
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gl ycopyr am de, acetohexam d, tolazam de,

gl i bencl am de, 15 gl ybuzole etc.), biguanide (e.qg.
metform n hydrochl oride, buformn hydrochloride etc.),
a- gl ucosi dase i nhi bi tor (e g vogl i bose, acarbose - - -
etc.), insulin sensitizer 8 pi ogl i t azone,
troglitazone, r05|gI|tazone e®d.), insulin, glucagon,
di abetic conplication treating agent (e.g. 20

epal restat etc.) etc. (8) HDL increasing agent

squal ene synt hetase inhibitor, CETP inhibj tor
act i vatfiUbn gt haFPal 2CFARRESH nRTIGESP € t&ﬁfue factor

(PREGERY nRPBEbOFSBe o =nss-CRadToHhs 8381 %’t%'ﬁ'a@l%‘”swwmf
DATRRRESRA oS et e e ot RCogapgPeate,
V$S°"°”St5 it endd ggogg%% oo Oﬁéfyszfeagawseomase,
ﬁé‘@#%%@%ﬁ%@. TN ERER T ———
Albibactstial agent, g0 (1 %@M e’ SHhIATELR) 20! o

'sSoxazol e, nmet hoxX
Sékﬁéfééiéfﬂ%ﬁﬂ'%&Qeuni&£¥€6rf¥“€H¥3ﬁﬂﬂl§%iétQgent [e.g. tPA,
urckinase], anti-platelet agent [e.g. aspirin,
sulfinpyrazone (anturanj}, dipyridamole (persantin},

ticlopidine (panaldine), cilostazol (pletaal), GPIIb/IIIa
antagonist (ReoPro), clopidogrel] etc.
(7) Diabetes treating agent
sulfonyl urea (e.g. tolbutamide, chlorpropamide,
glycopyramide, acetohexamid, tolazamide, glibenclamide,
glybuzole etc.), biguanide (e.g. metformin hydrochloride,
buformin hydrochloridé etc.), a-glucosidase inhibitor (e.g.
voglibose, acarbose etc.), insulin sensitizer (é.g.
pioglitazone, troglitazone, rosiglitazoné etc.), insulin,
glucagon, diabetic complication treating agent (e.qg.
epalrestat etc.) etc.
(Bi HDL increasing agent
squalene synthetase inhibitor, CETP inhibitor, LPL
activator, endothelial lipase inhibitor etc. -
{9) Unstable plaque stabilizing agent

MMP inhibitor, kinase inhibitor etc.



[2] Quinolone 15 nalidixic acid, pipemdic acid

- trihydrate, enoxacin, norfioxacin, ofloxacin,
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tosufl oxacin, tosilate, ciprofloxacin hydrochloride,
| omef | oxaci n hydrochl oride, sparfloxacin, fleroxacin
etc. (3) Anti-tubercul ous agent 20 isoniazid,

et hanbut ol (et hanbut ol hydrochl oride), p-

am nosalicylic acid (cal ciump-am nosalicylate),
pyrazi nam de, ethi onam de, prob#hi onam de, rifanpicin,
streptomycin sul fate, kananycin sulfate, cycloserine
etc. [4] Anti acid-fast bacteria agent 25

diapr I quoE rlfanp|0|n etc. 55 (5] Anti-vira
agen AEST acycl ovir, V|darabine ganci cl ovi r

etc. ﬁ§&£dr£EV'ag%ﬁEtﬁ§9$X“d g$ qp05|nﬁexobend1ne,

Za|CltabI i havir Hdduct

ri toRaMidargt €1oh#di Nt he%ﬁ&i&c&fbet %uagssunz [RL.
Anti biotic tetracyclln hydr ochl dride, anpicillin,

pi perrc) Iddsbcongericayci n, di bekaci n, kanendonyci n,
l'ividonycin, 10 tobranycin, anikacin, fradi onycin,
si son cidvpamdhe acisHutaminex ydeiadpaayoe i ¢kc.
rolitetracyclin, doxycyclin, ticarcillin, cefalotin,
cef apid)i dyperbéngiors dgeset cef acl or, cefal exin,

cefroxad|ne cef adr oxi
dopamine, dobutamlne,-denopamine, digitoxin, digoxin,

methyldigoxin, lanatoside C, G-Strophantin etec.
(13) Antibacterial agent

(1] Sufonamide

sulfamethizole, sulfisoxazole, sulfamonomethoxin,
salazosulfapyridine, silver sulfadiazine

. etc.

[2] Quinolone

nalidixic acid, pipemidic acid trihydraté, enoxacin,
norfloxacin, ofloxacin, tosufloxacin, tosilate,
ciprofloxacin hydrochloride, lomefloxacin hydrochloride,
sparfloxacin, fleroxacin etc. ‘
[3]1 Anti-tuberculous agent

isoniazid, ethambutol (ethambutol hydrochloride}, p-
amiﬁosalicylic acid {calcium p—-aminosalicylate),
pyrazinamide, ethionamide, prothionamide, rifampicin,
streptomycin sulfate, kanamycin sulfate, cycloserine etc.
[4] Anti acid-fast bacteria-agent

diaphenylsulfone, rifampicin etc.
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cef amandol e, cefotoam cefroxime, cefotiam cefotiam

15 hexetil, cefuroxinme axetil, cefdinir, cefditoren
pivoxil, ceftazidime, cefpiram de, cefsulodin,
cefinenoxi me, cefpodoxinme proxetil, cefpironeg,

cefozopran, cefepine, cefinetazole, cefm nox,
cefoxitin, cefbuperazone, |atanoxef, flonoxef,
cefazolin, cefotaxime, 20 cefoperazon, ceftizoxine,
moxal actam thienanycin, sulf2zecin, azthreonamor a
salt thereof, griseofulvin, |ankacidin [J.
Antibiotics, 38, 877-885(1985)] etc. (14) Antifunga

ageﬂg [égt éeiq%ggﬁg based antibiotic (e.qg.

er|c n nystatin, trichonycin) 56 [2]
Gr i seof Lﬁ.dﬂxﬂrlm./ﬁé Olé@ﬁﬁb@l;‘_et erc{a§hb_9[é ogj[aﬁ]%lclow.r etc.

met abol i'sm ant agoni st | ucyt osi ne) I m dazol e
der[ngumgr@@vgag@ﬁpnazole cIotrlnazoIe m conazol e
nitrate, bifonazole, croconazole) 5 [5] Triazole

deri vat iadelofedine f [diclanazbhe, Aadlcdcaibhygl dndinavir sulfate
azol e- based conpound [2-[ (1R

2R) ethgrpy 14 addfituormfieonyiy -€tc.

hydr oxy-1-net hyl - 3-(1H1, 2, 4-triazol -1 -yl )propyl]-4-[4

- (b7, PS'tS“PE%F%‘fI}%GSFE’E)oxy) phenyl - 3-(2H, 4H)-1, 2, 4-
trlazolone 6] Thiocarbam c acid derivative (e g.

trih Echi nocandi'n- based derivative (e.qg.

KS?}DSI ::%t ch'::fr} |4ﬁ3 ré{:hE%b:IJ. ogggalqu}cg{fin,( 11§lperacillin,
gentamycin, dibekacin, kanendomycin, lividomycin,
tobramycin, amikacin, fradiomycin, si-somicin, tetracyclin,
oxytetracyclin, rolitetracyclin, doxycyclin,
ticarcillin, cefalotin, cefapirin,
cefaloridine, cefaclor, cefalexin, cefroxadine, cefadroxil,
cefamaﬂdole, cefotoam, cefroxime, cefotiam, cefotiam
hexetil, cefuroxime axetil, cefdinir, cefditdfen pivoxil,
ceftazidime, cefpiramide, cefsulodin, cefmenoxime,
cefpodoxime proxetil, cefpirome, cefozopran, cefep:i.me,
cefmetazole, cefminox, cefoxitin, -
cefbuperazone, latamoxef, flomgxef,-cefazolin, cefotaxime,
cefoperazon, ceftizoxime, moxalactam, thienamycin,
sulfazecin, azthreonam or a salt therecf, griseofulvin,
lankacidin {J. Antibiotics, 38, B77-8B5(1985}] etc.

(14) Antifungal agent
[1] Polyethylene-based antibiotic (e.g. amphotericin B,

nystatin, trichomycin)



acet am nophen, fenasetin, ethenzam de, sul pyrine, 15
antipyrine, mgrenin, aspirin, nmefenam c acid,
flufenam c acid, diclofenac sodium | oxoprofen

sodi um phényl but azone, indonethacin, ibuprofen,

ket opr of en, naproxen, oxaprodin, flurbiprofen,

f enbuf en, pranoprofen, floctafsénine, epirizol,

ti aram de hydrochl ori de, zaltoprofen, gabexate

mesil ate, 20 canostat nesilate, ulinastatin,

col chicine, probenecid, sulfinpyrazone, '
bd#2bGskarefBlvini @\mmilalfcréadﬁﬁfﬁw gold thionalate,

sodi_um hyal uronate, sodiumsalicylate, norphine .,
nyldoSHTAFRBE, MebAbRLI I SREAAONLFF off 1. SOBHEOIHPRS,

o ms e X5t o ARG ARBNE 0r (% &sal BPREFERT. S7OtEIBFZole:
St er oi dal _agent dexanet hasone, hexestrol t hi mazol e,
DT REPRELENBLE TR o At HORGHES | P e |
5 prictini TEL4HRLS nEERYPRFLEN] 461 Bhe I5CBBPErLBNe HeararazoLe:
G SRAES, SLEPPYOY il (ETTRN R G St SRS PReEN 2
R R o e R R s i LT e R T
o e L e TN T
rn¥g£§¥é¥%%%ﬁe, tini dazol e, diethyl carbamadine citrate,
10 [6] Thiocarbamic acid derivative (e.g. trinaphthol)
[7] Echinocandin-based derivative (e.g. caspofamgine, FK-
463, V-Echinocadin) etc.
(15) Non-steroidal antiinflammatory agent
acetaminophen, fenasetin, ethenzamide, sulpyrine,
15 antipyrine, migrenin, aspirin, mefenamic acid, flufenamic
acid, diclofenac sodium, loxoprofen sodium, phenylbutazone,
indomethacin, ibuprofen, ketoprofen, naproxen, oxaproain,
flurbiprofen, fenbufen, pranoprofen, flocéafenine, epirizol,
tiaramide hydrochloride, zaltoprofen, gabexate mesilate,
20 camostat mesilate, ulinastatin, colchicine, probenecid,
sulfinpyrazone, benzbromarone, allopurinocl, sodium gecld
thiomalate, sodium hyaluronate, sodium salicylate, morphine
hydrochloride, salicylic acid, atropine, scopolamine,

morphine, pethidine, levorphanol, ketoprofen, naproxen,

25 oxymorphone or a salt thereof.
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qui ni ne hydrochl oride, quinine sulfate etc. 15 (19)
Anti -ul cer agent netocl opram de, histidine
hydrochl ori de, | ansoprazole, | metocl opram de,

pi renzepi ne, cinmetidine, ranitidine, fanotidine,
urogastri ne, oxethazai ne, proglumde, oneprazole,
sucral fate, sulpiride, cetraxate, gefarnate, 20
al di oxa, teprenone, prostaglandin etc. (20)
Bronchospasnol yti c expect orant3? ephedri ne

hydr ochl ori de, noscapi ne hydrochl ori de, codeine
phosphat e, dihydrocodeine phosphat e, isoprotereno
hydr rlde I phedrine 25 hydrochl ori dé,
arocﬁﬁﬂ1 g§d n?esianol picoperidanine

cl oper a%kﬁﬁet&éﬁn%kylh%&estfépprrﬁ% i Qlole?uiog{:'.]ém;a’sone,

terbutaline, oxymetébanol nor p ydroch ori de,
dextriohRiReiphan hysiaRiAB &ee acetonide, fluorocinonide,
oxycodone' hydrochlorlde di menor f an phosphat e,

t | pEpictiorenbdl bhd eiteabridpe ey 861 ¢ree C inlefthl/prednisolone,
cl of edanol hydrochl ori de, benzonatate, guaifenesin, A
br cxirbiispeehy draeehbbei de, hy@nbqudbthdrocﬁﬂgor@hﬁtholone,
acetyl cysteine, ethylcysteine hydrochloride,
carﬂﬁiéﬂ'?éﬁﬁ@n%thIPrPEl?naB”a}aFﬁVélQQ &41§l-or pr omazi ne
hydrochlorlde atropine sul fate, phenobarbital,

bar bilt’al ; mﬁﬁ?ﬁ%ﬁﬁﬁ%FEanﬁﬁﬁFﬁbarb|taI t hi opent al

sodi um thios olrailn,So | unl)llmus,aze u%@er%%&sa,zm argth:toprlne,
anti-lymph serum, dried sulfonated-immunoglobulin,

.erythropoietin, colony stimulating factor, interleukin,
interferon etc.
(18} Antiprotozcal agent
“metronidazole, tinidazole, diethylcarbamadine citrate,
quinine hydrochloride, quinine sulfate etc.
(19) Anti-ulcer agent
metoclopramide, histidine hydrochloride, lansoprazole,
metoclopramide, - pirenzep£ﬁe, cimetidine, ranitidine,
famotidine, urogastrine, oxethazaine, proglumide,
omeérazole, ‘sucralfate, sulpiride, cetraxate, gefarnate,
aldioxa, teprenone, prostaglandin etc.
(26) Bronchospasmolytic expectorant
ephedrine hydrochloride, noscapine hydrochloride;
codeine phosphate, dihydrocodeine phosphate, isoproterenol

hydrochloride, methylephedrine

hydrochloride, aroclamide,
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flunitrazepam hal oxazolam triazolam flunitrazepam
bronoval eryl urea, chloral hydrate, triclofos sodi um
etc. 15 (22) Anesthetic (22-1) Local anesthetic
cocai ne hydrochl oride, procai ne hydrochl ori de,

| i docai ne, di bucai ne hydrochl oride, tetracai ne
hydr ochl ori de, nepivacai ne hydrochl ori de, bupivacai ne
20 hydrochl ori de, oxybuprocai ne hydrochl ori de, et hyl
am nobenzoat e, ‘oxet hazai ne etc%8 (22-2) Systenic
anesthetic [1] Inhalation anesthetic(e.g. ether,

hal ot hane,, nitrous oxide, enflurane), 25 (2]

A S PR S R e epre"‘%ftg & ijﬁ%ﬁ‘%’l“
et Q\.sop(r%%LrQ\Qéi ol ytguﬁbﬁ%ﬁl&l di azgpPaRali¥edZepPaimetebanol,

oxazepam cl ordi azepoxi de, ‘nedazepam oxazol am

Cl qxazplial) alRirdcakepA e, Pr 2d&Pamet RofiiaAD| aRydrobromide,
fl udi azepam hydroxyzine etc. (24) Antipsychotic agent

chloypicdsazi nerdirgdn Dedilder, i dbimemoa ik oppesptrateg, tipepidine
trifluoperazine, thioridazine hydrochloride,

perphenzatae pesteaveriné upherde: nelefraiankat bydrochloride,
prochl orperazi ne nal eate, 10 | evonepromazi ne mal eate, . -
pr dmaieaztAte hy dr gunifenesdn, hal Piﬂb‘l’e br]ah%'é?qh&@F,lder

splperone reserpine, ,clompramne h drochlorld%
SLH%NHHQﬁ@ Zo?gﬁﬁqﬁglgf de, - ‘acetylcystelne, ethylcysteine

hydrochloride, carbocysteine etc.
{21) Sedative
chlorpromazine hydrochloride, atrapine sulfate,
phencbarbital, = barbital, amobarbital, pentobarbital,
thiopental sodium, thiamylal sodium, nitrazepam, estazolam,
-flunitrazepam, haloxazplam, * triazolam, filunitrazepam,
bromovalerylurea, chloral hydrate, triclofos sodium etc.
(22 )} Anesthetic
(22-1) Local anesthetic
cocaine hydrochloride, procaine hydrochloriée,
lidocaine, dibucaine hydrochloride, tetracaine
hydrochloride, mepivacaine hydrochloride, bupivacaine
hydrochloride, oxybuprocaine hydrochloride, ethyl
aminobenzoate, oxethazaine etc.
(22-2) Systemic anesthetic
{11 Inhalation anesthetic(e.g. ether, halothane, nitrous
oxide, enflurane},

(2] Intravenous anesthetic (e.g. ketamine, droperidol,
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(25) Muscl e relaxant pridinol, tubocurarine,
pancuroni um tol perisone 15 hydrochl ori de,

chl or phenesi n carbamate, bacl ofen, chlornmezanone,
mephenesi n, chl ozoxazone, eperisone, tizanidine, etc.
(26) Antietileptic agent phenytoin, ethosuxim de,
acet azol ami de, 20 chl ordi azepdki de, tri nethadi one,

car banazepi ne, phenobarbital, primdone, sulthiam
sodi um val proate, clonazepam diazepam nitrazepam
etc., (27% Anti depressant im_pramne, clom r%ﬁrni,
n&AioPentas, spriwar i hipmyladssgaiph; pptqharoital) eto.
hydr ochl ori de, nortriptyline, anmoxapine, 60 m anserin
hydidehPBriatyt 48 pReRHY i ne hydrochl oride, sul piride,
fl uvoxam ne nal eat trazodone hydrochlorid

(28) Afe3ERBEM: ani?ﬁ%ﬁ?%?nﬂeva?,?ﬁ?ﬁﬂﬂt na.e'lbet aggpoxide,
RS kA, HaeBaTofh ) CTAA AT presepan,
ashRe Bt A TSI EA D iy EREYAIRE: FOSLat i n. oyt osi ne
?gﬁﬁgﬁsébgggﬁégbé£¥$&%#%ﬁfgLiI, pi cibanil, lentinan,
doxor uBTRORPRSR BehTor | oBVEARL IR, 1y vl srpggazine,
trifluoperazine, thioridazine hydrochloride, perphenazine
maleate, Ffluphenazine enanthate, prochlorperazine maleate,
levomepromazine maleate, prometha?ine hydrochloride,
haloperidol, bromperidel, spiperone, reserpine,

clomipramine hydrochloride, sulpiride, zotepine etc.

{(25) Muscle relaxant

pridinoel, tubocurarine, pancuroenium, tolperisone
hydrochloride, chlorphenesin carbamate, bacleofen,

chlormezanone, mephenesin, chlozoxazone, eperisone,
tizanidine, etc. |
{26) Antietileptic agent
phenyteoin, ethosuximide, acetazolamide,
chlordiazepoxide, trimethadione, carbamazepine,
pheﬁobarbital, primidone} sulthiam, sodium wvalpreoate,
clonazepam, diazepam, nitrazepam etc.
(27) Antidepressant
imipramine, clomipramine, noxiptiline, pheneridine,

amitriptyline hydrochloride, nortriptyline, amoxapine,
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bl eomyci n hydrochl ori de, peplonycin sulfate,
vincristine sulfate, vinblastine sulfate, irinotecan
hydrochl ori de, 15 cycl ophospham de, nel phal an,

zi sul phan, thiotepa, procarbazine hydrochloride, .
ci splatin, azathioprine, nercaptoprine, tegafur
carnofur, cytarabine, nethylt®stosterone,

t est ost erone propi onate, testosterone enanthate,
mepi ti ostane, fosfestrol, clormadi none acetate,

20
WHRGRRLRTe TEehatn RaE ot BREh A gt o, e orice,
I H RS o £ HEO Ry eRant REFCSE pydzochloride eto.
baeTaehesFae b o P Enad ne, 61 mequi t azi ne.
o ant arSCEASEPIY, | SEoffEHS, MERREE ¢ omit thereor
LiRid-soluble vitamn [1] Vitamn Al vitamn Al,
vitam nA2 and retinol palmtate 5 [2] Vitamn D

vi%gggBﬁEQiF§K3§F$ﬁﬁéy-and D5 [3] Vitamn E

a-to ero copherol, y-tocopherol, 5-

tocopher gl (ndbs fol EAATAlLBLEOL] Nt Al 1Mt AT Rk

vitamn ﬁlf : an f rFET 20119 acl 3@Vifan1ne§?YCln'

etrd%ﬂ:hl:@rg§§t\.ev' t%i%oﬂ&ﬁ&ﬁa.tb,ve.m\i@sgn%%nv! é,amd%unorubicin,

derlvatlves, for exanple, vitamn erivative

| nRlridhlgi R, 6- t rARRETReh8sRLEIA 2T Ol cyfoRine arabinoside,
fluorouracil, tetrahydrofuryl-5-fluorouracil, picibanil,
lentinan, levamisole, bestatin, azimexon, glycyrrhizin,
doxeorubicin hydrochloride, aclarubicin hydrochloride,

bleomycin hydrochloride, peplomycin sulfate, vincristine

sulfate, wvinblastine sulfate, irinotecan hydrochloride,

cyclophosphamide, melphalan, zisulphan, thiotepa,
procarbazine hydrochloride, cisplatin, azathioprine,
mercaptoprine, tegafur, carmofur, cytarabine,

methyltestosterone, testosterone propionate, testosterone
enanthate, mepitiostane, fosfestrol, clormadinone acetate,
leuproreline acetate, buserelin acetate etc.
(36) Anti-allergic agent
diphenhydramine, chlorphenyramine, tripelennamine,
methodiramine, clemizole, diphenylpyraline,
methoxyphenamine, sodium cromoglicate, tranilast,

repirinast, amlexanox, ibudilast, ketotifen, terfenadine,
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hydr oxychol ecal ci ferol and 1-a-hydroxychol ecal ciferol,
vitam n D2 derivative including
5,6-trans-ergocalciferol 15 etc. (33) Anti-asthmatic
agent isoprenaline hydrochloride, sal butanol sulfate,
procat erol hydrochloride, terbutaline sulfate,

tri met oqui nol hydrochl ori de, %lbobut er ol
hydrochl ori de, 20 orciprenaline sulfate, fenotero
hydr obr om de, ephedrine hydrochloride, ipratropium

brom de, omtroplum brom de, _ fl,utropium byomn: ;
trﬁ%ﬁﬁfﬁﬂzﬁnﬁe ZRLASPhDPL | FRLNASEIPGm 85?8%%%%%?%“:“"”“'
trani]ast, repirinast, ame aqpx |bud|Iast

KRER At Fﬁﬁﬁﬁﬁﬁﬁdlﬁﬁra YazhE: azel astine,

eplnastlne 25 ozagrel drochl ori de, pranl ukast
hy 65t iR éﬂl&ﬁ’igt ‘”‘E?‘X 1} exanet hasone, predni sol one,

ng VSRS FechofThaa500u dLbr SRLODALE 6! oaibate

nence reati o

t&‘%ﬁn&dﬁ{ °°3%§¥ubﬁfeﬁénag| % apk BEE ?38)” Alergic

#E'%hs tre ggﬁ& %gg %k%%%%&' at? ?%fpherol, d-
ﬁé@%%ikh 0 RrPERR gﬁgf@niéqu e ote. (37)
D?EFn\tf:I.@a:Hn?%l %t%gﬁﬂ Ki, K2, K3 and K

[5] Folic acid (vitamin M) etec.

(32) Vitamin derivative

various vitamin derivatives, for example, vitamin D

derivative including 5,6-trans—cholecalciferol, 2,5-
hydroxycholecalciferol and 1-g-hydroxycholecalciferol,
vitamin D; derivative including 5,6-trans-ergocalciferol
etc.

(33) Anti-asthmatic agent

isoprenaline hydrochloride, salbutamecl sulféte,

procaterol hydrochloride, terbutéline gulfate,
trimetoquinol hydrochloride, tubcbuterol hydrochloride,
orciprenaline sulfate, £fenoterol hydrobromide, ephedrine
hydfochloride, ipratropium bromide, oxitropium bromide,
flutropium bromide, theophylline, aminophylline, sodium
cromoglicate, tranilast, repirinast, amlexanox, ibudilast,
ketotifen, terfenadine, mequitazine, azelastine, epinastine,

ozagrel hydrochloride, pranlukast hydrate, seratrodast,
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acetyl choline estrase inhibitor (e.g. donepezil
tacrine, rivastigmne, galanthamne etc.) etc. 15 (38)
O hers hydroxycam di aserine, negestrol acetate,
ni cergol i ne, prostaglandins etc. By neans of a
conbi nati on of the conmpound of the 20 present
invention with a conconmtant 8 ug, for exanple, the
followi ng effects are exerted. (1) The dose or side
effects of the conpound of the present invention or a
concom tant drug can be_|l ower tg t hpse
AVFRIeRone A REAAYGOLPRE . t RIFERERTT SeHdocveclgidheasen
obt ai ned 63 a |nst di seases such (acute) coronary
s§+Rﬁ * nyocardi al infarction and unst abl e
arter occl

i ha,_peripher.al S| te itt
c%f? ]c?ld‘plutréét Qﬁongn A &e@ﬁFa 58%!@1%%%#%@
| asty_( PTCA resten 5 stent pl t,
ﬁypercﬂgﬂe%’i%:reolhé(ﬁlrgc i?ﬁe‘% r?etr yczriegempaacerren
I a ens t rotei nem a,
E§$ I %ﬁ54§4%ﬁ§5tg?d€%? # S%n |schen1c heart
fallure uch as _a cergbral vascular di sor der

such A %ﬁﬂeﬁﬁ%m°%§%88F%xy or cerebral infarction,
f Wl d
can ROt T S R pepF e L a?e‘ﬁ thrombus -
for mat i o[gjt ol th%rl:nlngﬁ a:Qe A W g Q—gﬁ_l&xdl%eeff%atleate,

can be”obtal ned agal vdrlous dlseas s acconpani ed

mﬁibm&%§£ﬁ§§s SUCht§§t£§%%Fe) clemastine fumarate,
homochlorcyclizine hydrochloride, terfenadine, mequitazine
etc.
(37) Dementia treating agent
acetylcholine estrase inhibitor (e.g. donepezil,
- tacrine, rivastigmine, galanthamine etc.) etc.
(38) Others
hydroxycam, diaserine, megestrol acetate, nicergoline,

prostaglandins etc.

By means of a combination of the compound of the
present invention with a concomitant drug, for example, the
foliowing effects are exerted.

(1) The dose or side effects of the compound of the
present invention or a concomitant drug can be lower than
those when given alone.

(2) B synergistic therapeutic effect can be obtained
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coronary syndronme such as nyocardial infarction
unst abl e 15 angi na, peripheral artery occl usion,
intermttent claudication, restenosis after
per cut anedus -coronary plasty (PTCA), restenosis after
stent placenent, hyperchol estorolem a, '
hypertrigl yceridemia, hyperli g a, hypo-high density
| i poproteinem a, atherosclerosis, 20 myocardia
infarction, ischemc heart failure such as angina,
cerebral vascul ar disorder such as cerebral apopl ex
o@géépésracilsq#&.ﬂscww (acuhat |Cﬁfr&PEF¥oﬁyndE gbrs ch as
vascul ar._denenti a, xanthomatosis, Al zhei 1
dF§@§§€leﬁroﬁﬁﬁ§rFB%ﬂ%t|%ﬂpor“W?ﬁ§q%q“aan@%nﬂhenpﬁ§ﬁﬁﬁera

t hé concom tant fornul ation of ent. 64

i AFEREYoNCCERBSEPRY gl e TRdhtAP teFE‘ﬁ ‘T’]aetlto&fpoﬁﬁatSPOSls
the present invention and a g@§% dru are |s after

.%t@édperaﬁaapﬁ%u%o%wﬂ?& YoPLAREY o pr BEENtr i HRFSRTPEA® o
Lﬁsst- S AR ARE o pYSS RS %ﬁ'%‘h et ARyl unt,

L d at th
SRR LI BaRA R e ﬁwfp%”‘éaph' o iRy ¢ SiBRRE fibnia,
t
" SRS G0 MR, ACEALABNGE W Udchinfe neast
ted d di 0

AL EE, STREn Se0 Argindl BEELOE! (Mol D GIUBEBEL: pBn as

|'k% e adgg?b?%ﬁﬁt'QB:nDQ% b bhe Cgﬁféggﬂfyﬂ lacunar

fornu a i on e present 1 nvention,Is
Jféyg€§55¥ l%%E%SgalanGascular dementia, =xanthomatosis,

Alzheimer’s disease, thrombus formation or the like.

(3) A wide therapeutic effect can be obtained against
various diseases accompanied with diseases such as (acute)
coronary syndrome such as myocardial infarction, unstable
angina, peripheral artery occlusicn, intermittent
claudication, restenosis after percutaneous coronary plasty
(PTCA), restenosis after stent placemént,
hypercholestorolemia, hypertriglyceridemia, hyperlipemia,
hypo-high density lipoproteinemia, atherosclerosis,
myocardial infarction, 4ischemic heart failure such as
angina, cerebral vascular disorder such as cerebral
apoplexy or cerebral infarction, lacunar infarctien,
cerebral vascular dementia, xanthomatosis, Alzheimer’s
disease, thrombus formation or the like.

When using the concomitant formulation of the present
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it 1s enough that the conmpound of the present

i nvention and 15 a conconitant drug are conbi ned upon
adm ni stration. Exanples of such adm ni stration node
include (1) admnistration of a single formulation
obtained by fornulating the conpound of the present

i nvention and a conconitant ®f ug sinultaneously, (2)
si mul taneous 20 administration of two fornul ations
obt ai ned by formulating the conpound of the present

invention and a conconi tant [u t el V|a an
RO tARR r dhee B1 %?gSQEUEH??%}Sé%ﬁf ﬁ%@ & Sipd ©f the
adnln%%:ratlon of two, fornul ati pns ob ai n

W?W*fé"@orﬁf%nﬁ 8?“?%15"’}%% i ‘?n%e%t 8n Tamg e

Bt o hG) BRIPLI  RheoLEeadRFRPS P Fat FBRCE g oF  its
P Bt Sﬁﬁst&??'ff%%%l?ﬁanfor%i‘f)%&?%%@e%ar AR 8 1
%rﬂ%tcteel%ﬁtcaédﬁ“n I R ec%%%?i 5,588 sane
%Pta'ned néﬂb r"“b%hhﬁ%t%@?dcggpgugékég ﬁ'%imé“fﬁ%@?ﬁal to

HVert i on 5 foncom tant drug” separa ely, via

daf f S{Dsnétrom?ﬁe(edo%etgf GO &%ﬁa&hedﬂagesmy pe in

—
T —h

ihvEntion or S pharmaceutica conp03|t|on foll
By %pnkiﬁﬂtt rug thha%aghgf &4, and can be
conposi |on or i nverse or an the l'i ke. The

GBI R ShtlieB ) e
éwg@dtqn 2Rd5ahi A1 6PPSPIGA aPbutlé U0 198855é be aahsuid 13z ion
and the like.

The administraticn mode of the concomitant formulation
of the present invention is not particularly limited, and
it is enough that the cempound of the present invention and
a concomitant drug are combined upon administration.
Examples of such administration mode include (1)
administration of a single formulation obtained' by
formulating the compound of the presem‘; invention and a
concomitant drug simultaneously, (2) simultanecus
administration of two formulations obtained by formulating
the. compound of the present invention and a concomitant
drug separately, via an identical route, (3) sequential and
intermittent administration of two formulations obtained by

formulating the compound of the present invention and a

concomitant drug separately, via an identical route, (4)
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m xed with a pharmacol ogi cally acceptable carrier
according 15 to a nethod known per se to forma
pharmaceutical conposition such as tablets (including
sugar-coated tablets and filmcoating tablets),

powders, granules, capsules (including soft

capsul es), solutions, injections, suppositories,

sust ai ned-rel ease formul ations and the Iike, 20 which
can be safely given orally oréparenterally (e.qg.
topically, rectally, intravenously). Injections can be
adm ni stered intravenously, intramuscularly,
subcutaneously, . jntqQ organs, _or direct into .

R rh e pendysaRb SR s gaPEaH s pREFiRed by
cap/!] l,ch us L. P ri.ng. .
co%((g:%)“ri}lhtaz}l%?'gf orhr?ul %@%%86 O%Sfé%eﬁ%%%ggn%%\?gﬁ??oﬁnd a
| NCL MGG NANEOUS @ 03BparRfely NOGIANI L fEREELET routes, (5)
materials which are conventionally used as
phasdqesiialcabndbt SidetnS &R IR 8t r&XLdPi ©ft Stwo  for-
| ubricants, binders and disintegrants in a solid 5

f omwnafl taiton@n, obtaRmdd/ebys, falinsdakibg orchel dsomsmsyends nghe
agents, isotonizing agents, buffering agents and
soptéreary ampents.opn agd| iagquiehdogviahbit dowg Bapekrirelyi f via
necessary, usual additives such as preservatives,

an®i 656 Fatt s TouEBPor ilAgd agetts, RPOpBAer € the present

adsorbents, wetting. agents and 10 the |jke be
COMVERTENTY P Paddid HEBar b4 & L RAIRESL e Toicyed by @

bect;éé\’qece&tig% tCOHP&m%FOfiéi‘e gﬁéﬁggéut#ﬁie”%%rﬁ%ﬁ%?@, or

concom dr tg he concom formu on o

then P AREabRY BN FhdTBY KRE Sel ected

The concomitant formulation of the present invention
is low toxic, and thus the compound of the present
invention and/or a concomitant drug describe above are.
mixed with a pharmacologically acceptable carrier according
to a method known per se to form a phérmaceutical
composition such as tablets (including sugar-ccated tablets
and film coating tablets), powders, granules, capsﬁles
(including soft capsules), solutisns, injections,
suppositories, sustained-release formulations and the like,
which ecan be safely given orally or parenterally (e.g.
topically, rectally, intravenously). Injections can be
administered intravenously, intramuscularly, subcutaneously,
into organs, or directly into lesions.

Examples of the pharmacological acceptable carrier-

which may be used in preparing the concomitant formulation
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appropriately depending on an adm ni strati on subj ect,

an 15 admnistration route, disease and the |ike. For
exanpl e, the content of the conpound of the present
invention in the concomtant fornulation of the

present invention varies depending on the dosage form

and is usually about 0.01 to @00% by wei ght,

preferably about 20 0.1 to 50% by wei ght, nore

preferably about 0.5 to 20% by weight of the entire

formul ation. The content of a tant . drugin t

c8fco ?anPrePSPﬁulé?Vﬁﬂtb?nth%P{h¥égatvﬁﬂ%ﬂgﬁt|8ﬁganlc or

vari es dependi ng on the %g rm__and is gsua %y d
ABBGESANET CEZE00% B‘g?t%l lcﬁr are; A5ryebdarably vse

to 50%Db re eferably about 0.5 t0.20%
Byt S e at%i%q at %‘ﬁ SHAITAS 1t o fCEPrents,
additi,ves, such as carrler t |k in the
JRESHERARE £ orticidion BRE o heTH B AR ANES] iy | gy Solid

d di f d I
Bsare1SERsds o @°B@5\%e%r&$?g§;g%é?§5?€natiu 10 ppending
90 \ f_th t d
PR SR S R A R s

%sprnl%sent 111 ?.ﬁt 'P Onco%i?’ﬂ%r, 19fd5%9:essary,

orm ated S arate Y. a for I on can

%’?ﬂﬁed 0433 jaREhod own, pe régeil‘d:Hﬂ 'ﬁw usgdio ];udants,

general ly ina p%arnaceutlcal %rocess dose ©

tRe162968ML 580 s T oLl ), OTa dsReLBABS St ting agents and

the like may be conveniently added in suitable amounts.

The ratio between the compound of the present
invention and a concomitant drug in the conceomitant
formulation of the present invention may be selected
appropriately depending on an administration subject, an
administration route, disease and the like.

For example, the content of the compound of the
present invention in the concomitant formulation of .the
present invention varies depending on thé dosage form, and
is usually about 0.01 to 100% by weight, preferably abcut
0.1 to S50% by weight, more preferably about 0.5 to 20% by
weiéht of the entire formulation.

The content of a concomitant drug in the concomitant
formulation of the present invention varies depending on
the dosage form, and is usually about 0.01 to 100% by

weight, preferably about 0.1 to 50% by weight, more
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15 invention varies depending on the kind of the
conpound of the present invention, age, body weight,
synptom dosage form adm nistration nethod,

adm ni stration period and the |ike. For exanple, the
daily dose for a hyperlipema patient (adult, about
60 kg) is usually about 0.01 t&d about 20 100 ng/ kg,
preferably about 0.01 to about 100 ng/kg, nore
preferably about 0.1 to about 100 ng/kg, particularly

about 0.1 to about 5 / k inter alj about' 1.5 to
BBt e gARPYS Oh gg?r‘p%ﬂﬁj mal%%s the® &ftire
inventjon and administered intravenously once or in
sEQEFA ™ ons. OF 25 course, since a dose varies

SePenLys Sh-yatl ous, SOLLAN S oo ISR g, che
TR R R S RSB CHRRRLRio g, g goesent
CORSRRLIAR. HRi8a° haffadthy e oL PReo8 SR, B 1o
OG5 Ly AL s ST BBl Bty oy 10 <
SUERLEP y &% S5 g Bergitoptapent 011 of o

o 41 B0 D01 U, MREPNAEED 30 0 a0 wen
286 s Bl Tt StidoeiGielaoss, easckscant

2 404501 to 500 , further
pggggfgﬁ?5£§%§5§9%¥ﬁ t fﬁ%%%g'of a ™

Such a formulation can be prepared by a method known

per se which is used generally in a pharmaceutical process.

The dose of the concomitant formulation of the present
invention varies depending on the kind of the compound of
the present invention, age, body weight, symptom, dosage
form, administration method, administration period and‘the
like. For example, the daily dose for a hyperlipemia
patient (adult, about 60 kg) is usually about 0.0l to about
100 mg/kg, preferably about 0.01 to about 100 mg/kg, more
preferably about 0.1 to about 100 mg/kg, particularly about
0.1 to about 50 mg/kg, inter alia, about 1.5 to about 30
mg/kg of the compound of the present invention and
administered intravenously once or in several portions. Of

course, since a dose varies depending on various conditions
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15 concomtant drug, which is given usually in 1 to 4

portions. Upon adm nistration of the concomtant

formul ati on of the present invention, the conmpound of

the present invention and a conconitant drug may be

adm nistered at the sane tinme, but after a

concomtant drug is adniniste@%d, 20 the conpound of

the present invention may be adm ni stered.

Al ternatively, after the conmpound of the present

invention  is admnistered, a concon1tantlgrug nq¥rpe the
c ain

&fni nAsPEFERed WRRPSey 2Pe aBMTMISt erB814fTa

AR 5Bl S BB BB b Mheosng
SRR RBH LA Y GIGSCESSRENT ni st ered i

T L35 ARS8 PRl AR oy ange
FOS o a FBEoPOS SARR P TR @rhebon mne
LA . 1ol TR AL BEgFOTLs| TUED! | o
YRALGLS] | Rrh TS Akt P LD Yodfhrsgy o

oul ; . Cofis )
BsS}ér[?et% fer,gdm rge%,rASafﬁ rg%éﬁggl CHPOMNEcedOiPf1itthe of a

‘i nventi on. a e adm nistration

'E.h%j%%t farg exﬁ‘gp{/\/ﬁ?hg%ﬁ:oﬁgréb,oojtitnﬁ O JHH Kir¥fer®al of

concomtant drug has been formil ated into an

« fa L.atj.on i I Al ed d, afiger
cﬁlllrflcl%f%tﬁtoln, 12%1951?4, y ngg%f‘étsi&{ afRd, 1@her of a

about nutes, out 0.0
pharmaceutical formulation, kind of an active ingredient,

and the like. The daily oral dose per kg body weight in a
mammal is usually about 0.001 to 2000 mg, preferably about
0.01 to 500 mg, further preferably about 0.1 to 100 mg of a
concomitant drug, which is given usually in 1 to 4 portions.

Upon administration of the concomitant formulation of
the present invention, the compound of the preéent
invention and a concomitant drug may be administered at the
same time, but after a concomitant drug is administered,
the compound of the present invention may be administered.
Altérnatively, after the compound of the present invention
is administered, a concomitant drug may be administeredf
When they are administered at a certain time interval, the
interval varies depending on an active ingredient to be

administered, a dosage form, an administration method and
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15 100 ny/ kg of the conpound of the present invention
whi ch has been fornulated into an oral formulation is
orally admnistered as the daily dose. The conpound
of the present invention possesses excellent .
lipid-rich plaque regressing activity or/and ACAT 20
inhibitory activity. The follcﬁﬁng Exanpl es,
Formul ati on Exanpl es and Experinental Exanples
further illustrate the present invention, but the

CEB3: T utkfas mebShr SRS A VEFPan eNrCURgH A Bogud  E8
(BARIEDSPESL P et SRR S, Sl sen
388 e SR AL BELASD, Y8 B, By
CBUTPBHAE iy Bl D kot “Sclufebyese  vous
SEREEE SRR R EE e LGPy RS b cranic

f Ot Lth%%%%gﬁﬁ&“g@ Eﬁéf%ﬁéggfu@pﬁlﬁveﬁ LA LS fhinistered

vol unme rati o, ess ot I ndi cat ed. Her el n,

rﬁ%”%%%@ﬂ%@?t%r%ogggﬁgg%?%e&PEéaigrgamiﬁ¥§E%¥%%F%nal *nute

tenperature’ of about o about 30C. Respective

syabgl §.in - f @l how iGSrabl
PEPE Bey? BERTRLESLY O RSl dd IRl O PNl MR TR ranly

3 E{Eﬁltng%rrut%s dybl efoud : af#d P! frﬁmir?is%ribﬁt o fdHht ‘compound
of the’present invention.

As a preferable administration method, for example,
about 0.001 to 200 mg/kg of a concomitant drug which has
lbeen formulated into an oral formulation is orally
administered and, after about 15 minutes, about 0.005 to
100 mg/kg of the compound of the present invention which
has been formulated into an oral formulation is orally
administered as the daily dose. |

The compcund of the present in%ention possesses
excellent lipid-rich plaque regressing activity or/and ACAT
inhibitory activity.

| The following Examples, Formulation Examples and
Experimental Examples further i1llustrate the present
invention, but the present invention is not limited by them,

A H-NMR spectrum was measured with a Varian Mercury

300 (300MHz) spectrometer using tetramethylsilane as an
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15 sext; sextet, dd: double doublet, dt: double
triplet, m nultiplet, br: broad, J: coupling
constant. Referecne Exanple 1 (3-Bronophenyl)

(4-chl or o- 2- hydr oxy- 5- net hyl phenyl ) net hanone CI OCH H
3 CBr 71 A umnumchloride & 0.4 g) was added to a
sol ution of 3-chloro-4-nethyl ad% sole (20 g) in

chl orobenzene (56 nl) at 20-30C, and then

3- bronobenzoyl chloride (28 g) mas further added

MRS b ndRRF L B SR i YO APES BEe ﬁ%%rr% b

f\?%ec%ﬁf-if%xh%%élﬁroﬁl %Egaegﬁé‘iiij’a%t SRR Y oSy RIGAKD
: 2 \
RN o B L RSSOk R £ i S0 Tk e 45

dd
u-éaps?czl P MalaoBaR, oD AR SASNEE 1o &
dfoch' ori G ;aci d £60 Jd ) and, i’Y&M aguegype sodi Wherwise

orl de SOﬁ I on. " The or ganic layer was concentrate

t](_)n 'chteé\f t§rmg£1g.%] ot e%(&é).'p l'm % ngg g, I\/ei:oll;lat l&ﬁe ratlo of

ure Wwas concen aga n no

%I . eLyte added. Lo ths reshd S %éF RoX btk € d@@%matography

room tenperature O mnutes, and bel ow

Cooéfédaéem% v%%&amr)%twe aahhsgt edendmshad Wikcated.

met hanol ( and dried under reduced
PEESSUL € LBofbtahPetbutdt tformal temperature) represents a

& in PpPm.

temperature of about 20°C to about 30°C.

Respective symbols in Examples represent the following

meanings.

Et: ethyl, Bu: butyl, DBU: diazabicycloundecene, s:
singlet, d: doublet, t: triplet, g: quartet, quint: quintet,
sext; sextet, dd: double doublet, dt: double triplet, m:
multiplet, br: broad, J: coupling constant.

Referecne Example 1

(3-Bromophenyl) (4-chloro-2-hydroxy-5-methylphenyl)methanone

C! OH

HC

Br
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compound (35.4 g, yield 85.1 %. 20 ''H NVR (300MHz,
CDC13) 6 (ppm): 2.28 (3H, s), 7.12 (1H, s), 7.36-7.42
(2H, m, 7.54-7.57 (1H, m, 7.72-7.80 (2H, m, 117
(1H, s). Referecne Exanple 2 Ethyl

[ 4- (3- br onophenyl ) - 7- chl or o- 6- net hyl - 2- oxo- 2H— 25
chronen-3-yl)acetate 72 OEt @b C TDr Br DBU (211
m) was added to a solution of (3- bronophenyl)

(4-chl oro- 2- hydr oxy- 5- nethylphenyl)nethanone (170 g)

L0 SRR B0 o8 0 o Faadl o fvavio o
LI e 39,0 5 ed“g:gﬁvgﬁ%ge?é%ﬁ?f’ﬁ ) ot
26 s tgasa zFa%bJ;i%re RS habobhae s,
B tosa#s%eﬂ%r am@'aszos&%ﬁu;tgsfmyz% Hhesoe.
it A ﬁwﬁ (00 PG s stgrneg
%ﬁ:‘ gé ;1310' df”ess hen LRl Lhe okt 8, COMPRUNE. after

the reaction was completed, the mixture was cooled, and

toluene/tetrahydrofuran (1:1, 200 ml) was added dropwise at
20 to 30°C. Then, 4N hydrochloric acid (80 ml) was added
dropwise. The organic layer was separated, washed
successively with 2N hydrochloric acid (60 ml) and a 10%
agueous sodium chloride seclution. The organic layer was
concentrated to 80 g. After methanol (100 ml) was added,
the mixture was concentrated again to %0 g. ﬁethanol (80
ml) was added to the residue, the mixture was.stirred at
room temperature for 30 minutes, and below 5°C for 1 hour.
Crysatls were collected, washed with cooled methanol‘(40
ml) and dried under reduced pressure to.obtain the title
compound {35.4 g, yield 85.1 %).

1H-NMR (300MHz, CDCls) & (ppm): 2.28 (3H, s), 7.12 (1H, s),
7.36—7.42 (2H, m), 7.54-7.57 (1H, m), 7.72-7.80 (2H, m),
11.7 (1H, s).

Referecne Example 2

Ethyl [4~(3—bromophenyl)—7—chloro~6—methyi—2-oxo—2H—

chromen-3-yllacetate
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15 1H NVR (300MHz, CDC13) 5 (ppm: 1.24 (3H, t, J=7.2
Hz), 2.30 (3H, s), 3.35 (2H, s), 4.14 (2H, q, J=7.2
Hz), 6.80 (1H, s), 7.20-7.23 (1H, s), 7.42-7.45 (3H,
m, 7.65-7:68 (1H n). Referecne Exanple 3 73

[ 4- (3- bronophenyl ) - 7-chl or o- 6- et hyl - 2- oxo- 2H chr onen-
3- yl]acetic acid CI 0 0 000H72H3C Br 2N NaCH (51.6
m) was added to a m xture of ethyl [4- .5

(3- bromophenyl ) - 7- chl or o- 6- net hyl - 2- oxo- 2H chr onen- 3-
yl) acetate (15 g) and ethanol (135 m), and the
m@jue was._ stirQed at-(J0 C for 1 hour. After the

m xture . 25 C, pH was adjusted to 2.0 by
i) dropwi se at the sane

yst al recipitate. After the
RS R5E ﬁg@ﬁ% hour, crysatls were
cbl3Mected, washed|with ethanol/water (2/1, 30 m) and
dri ed under reducéd pressure to obtain the title
conmpound (13.5 grykeld 96.4 % . '"H NVR (300MHz,
CDC13) 5 (ppm (3H, s)., 3.35 (2H, s), 15 6.81
(1H, s), 7.24- s), 7.41-7.47 (3H, m, 7.65-
7.69 (1H m. e Example 4

DBU (211 ml) was added to a solution of (3—_
bromophenyl) (4 —.chl‘o:r:o-z-hydroxy—S—methylphenyl )methanone
(170 g) in acetonitrile (510 ml) at 25 to 30°C. Then, a
solution of ethyl succinic chloride (146 g) in acetonitrile
(340 ml) was added dropwise over 30 minutes at 25 to 40°C.
After the drop was completed, the mixture was stirred at
30°C for 1 hour. Water (94 ml) was added dropwise keeping
the reaction solution at 25 to 30°C. After the mixture was
stirred at the same temperature for 1 hour, the resulting
crystals were filtered, and washed with a mixtureb of
acetonitrile and water {(9/1, 170 ml) f'our times, dried
under reduced pressure to obtain the tifle compound {174 g,
yield 76.7 %) . |
Ig-NMR (300MHz, CDCls) & (ppm): 1.24 (3H, t, J=7.2 Hz),
2.30 (3H, s), 3.35 (2H, s), 4.14 (2H, q, J=7.2 Hz), 6.80
(14, s), 7.20-7.23 (1H, s), 7.42-7.45 '(3H, m), 7.65-7.68
(1H, m). : ,

Referecne Example 3
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15

2-[ 4- (3- Bronophenyl ) - 7- chl or o- 6- net hyl - 2- oxo- 2H chr one
n- 3-

yl]-N-[4-fluoro-2- (trlfluoronethyl)phenyl]acetan1de 74
Cl O0OO/ I.F H3CN\ HCF3 Br

N, N- Di et hyl f or mam de (0.2 n1%3was added to a sol ution

of
[ 4- (3- bronophenyl ) - 7-chl or o- 6- met hyl - 2- oxo- 2H chr onen-
3 yl]acetic acid (13.5 g) in tetrahydrofuran (135

5 th hl orj
O b gt it nyt g oo e e ke b T3 Bt SR8 en-3
%$$ thrq%gh the reaction vessel at 25C After
c¥iiﬁ ' he addition, the nmixture was warmed to
40C and stirred f 1.5 hours Then,
_6 ﬂluorlde (6.53 g) was added 10

added,J{§QHw se successively
Toe resulting m xture was
1 hour and at 5C for 1 hour .

t ef 0 ar4
PE red at 4OC fo

The resultingjlcrystals (17.3 g) were dissolved in
acetone (173 M heat i [

(0.865 g) was add ffe solution, and the m xture
was stirred for 10 m nutes. 20 The act.ivated charcoa

vas respuebipy (41 )4 ) Qfhs HY¥Hed to a mixture of ethyl [4-
(3—bromophenyl)—7—chloro—G-methyl—Z-oxo-ZH-chromen—B—
yllacetate (15 g} and ethanol (135 ml); and the mixture was
stirred at 70 °C for 1 hour. After the mixture was cooled
to 25 °C, pH was adjusted to 2.0 by adding 6N HCl (17.7 ml)
dropwise at the same temperature to make crystals
precipitate. After the mixture was stirred at 25°C for 1
hour, crysatls were collected, washed with ethanol/wéter
(2/1, 30 ml) and dried under reduced preséure to obtain the
title compound (13.5 g, yield 96.4 %).

'H-NMR (300MHz, CDCl3) & (ppm): 2.31 (3H, s), 3.35 (2H, s),
S.Si (lH, s), 7.24-7.27 (1H, s), 7.41-7.47 (3H, m), 7.65-
7.69 (1H, m). '

Reference Example 4
2-[4-(3-Bromophenyl)-7-chloro-6-methyl~-2-oxo-2H-chromen-3-

y1l]-N-[4-fluoro-2~ (trifluoromethyl)phenyl]l acetamide
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washed with acetone (86. 5 m). The conbined filtrate

and 75 washings were kept at 40C, and water (51.9 m)

was added dropwi se thereto with stirring. The m xture

was cooled to 5C and stirred for 1 hour. Crystals

were collected by filtration and washed with cold

acetone/water (5/1, 51.9 5 m Y4to obtain the title

compound (16.1 g, yield 85.7%. 'H NWVR (300MHz,

CDC13) 5 (ppn) 2.31 (3H, s), 3.35-3.52 (2H, m, 6.85
.3 .41-F.50 (3H, m, -

, m, 8.11 (1H, brs).

thyI-2-oxo-C 3

phenyl }acrylate CI OOF O H3C NH
CF3 COOBu xture of 2

- [ 4- ( 3- br onopKenylBr7- chl or o- 6- net hyl -2 15

0X0- 2t GhEQREBEN lfblrmghf.éefm’oi Qma- was added to a solution
(trlfluororrethy ) phenyl ]acetam de (2.00 g), palladium

acet pi-q 3@%&939113913;@51dvLéh1@réo¢-ytﬁemm&rzlmd&@—(zmeﬂiémen -3-

g) was placed in a reactiaon vessel, and nitrogen was
pRSERG tikthraigh (e, 5 eggt iign ﬁ/@ﬁ%@iyd‘x@rfukanm (LEseMI)qg and

repl ace the 20 atnosphere of the reaction vessel with

NERdrP0e oy IN-chloride (5.12 g) was added dropwise to the
resulting mixture with passing nitrogen through the
reaction vessel at 25°C. After completion of the additien,
the mixture was warmed to 40°C and stirred for 1.5 hours.
Then, 2-amino-5-fluorobenzotrifluoride (6.53 g) was added
thereto, and the mixture was warmed to 60°C and then
stirred for 2.5 hours. Acetonitrile (67.5 ml) and water
(67.5 ml) were added dropwise successively thereto at 40 to
50°C. The resulting mixture was stirred at 40°C for 1 hour
and at 5°C for 1 hour. Crystals precipitated was collected
by £iltration, and washed with cold
tetrahydrofuran/acetonitrile/water (2/1/1, 40.5 ml). The
resulting crystals (17.3 g) were dissolved in écetone {173
ml) by heating. Activated charcoal (0.865 g) was added to
the solution, and the mixture was stirred for 10 minutes.
The activated charcoal was removed by filtration, and

washed with acetone (B6é. 5 ml). The combined filtrate and



10

15

20

D net hyl formami de (10 m ), butyl acrylate (0.677 Q)
and 76 sodium acetate (0.317 g) were added
successively thereto, and the mxture was stirred at
roomtenperature for about 20 mi nutes. Then, .the

m xture was stirred at 110C for 3 hours and cooled to
room tenperature. Ethyl acetafeé (20 5 m) and water
(20 M) were poured to the reaction m xture and,
after stirring, an organic |ayer was separated. The
organi c layer was washed successively with a mxture

oWanH%g(jsétﬂelrﬁe k(eP§ Ry & caé dchffjmsf cm:'a)m"élas( oadded
% (2 Act i t
TR g‘ﬁt’:ﬁ S ERoSRiFRAng0. 0788 T hAFE Tanctedied to
B AR oo LTS By o
fah“r%%'lgﬁﬁta@ it S
h'%g%b‘é’gﬁ. Eﬁ Eiéte 3 1% ynder Jheduced 4 )
ssur e, ane ‘f \/\sa ‘addéd é’ropvvl se
"gﬂﬁeibg&?ﬂ%our Hed ?@3336“2{?&3"%2 3B §iod gy o2 (2,
frh)'”é‘@?”(i‘ﬁ?anzﬁ(llgﬁ‘ﬂj{ﬁ{ &k et RD/' 7.41-7.50 (3H, m),

acet at e/ n- hep xfure of the

r-esgH 17,169 MSt’%c §29067 99 a{‘ﬂa a‘.ﬁﬁt one 1(11Q1?10 Bls) .

wer e heate t 0 di ssol ve t'he i xture, ~attivat ed

CRI¥ SR e Ex;mgieV\@S added thereto, and the m xture
was stirred for 10 m nutes. The activated charcoal

emoved by filtr 03— WA sagelopeudfo-2-
V\@?tjlwater (4.6 m) s\lf?ijz";pa:(’xjd{g:‘élld[dropvm%fc%egtht()JT gq !

CP@@&fB%%thEEE?iﬁp@@ﬂyl]amino} ~2-oxoethyl)-6~-methyl- ~2-0x0-

2H-chromen-4-yl]phenyllacrylate
F

A mixture of 2—[4—(3—bromophenyl)—7-éhloro—6-methyl—2—
0xo-2H-chromen-3-yl ] ~N-[4~fluoro-2-
(trifluoromethyl)}phenyl]acetamide (2.00 gl palladium
acetate (0.0079 g) and tri-o-tolyl phosphine (0.0214 g) was
placed in a reaction vessel, and nitrogen was passed
through the reaction vessel for 10 minutes to replace the
atmosphere of the reaction vessel with nitrocjen. N, N-

Dimethylformamide (10 ml), butyl acrylate (0.677 g) and
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25 washi ngs, and the m xture was stirred at 5C for 1
hour. 77 Crystals were collected by filtration, and
washed with cold acetone/water (2/1, 4 m) to obtain
the title conpound (1.84 g, yield 84.9%. 'H NWR
(300MHz, CDC13) 5(ppm : 0.95 (3H, t, J=7.4Hz), 1.42
5 (2H, sext, J=7.4Hz), 1.68 (2K, quint, J=6.7Hz), 2.29

(3H, s), 3.39-3.50 (2H, m), 4.20 (2H, t, J=6.6Hz),

6 50 (1H, d, J=16Hz), 6.86 (1H, s), 7.19-7.32 (3H,
, .7.35 (1H, 1H, .61 H,
75%113151 ﬁée(tzq.q S%O 3717989)( 8wgli§z iiiPesn sugcigg%-iﬁpbpg?reto,
10 Reference Exanp
(P -& E{gmfxﬁl@ﬁ ov%s 35'%.’?1{?41 3% JFOQR ytemperature for about

(ZtZOr Lj&:i}’gfromth l_ﬁ%‘g)heng/% xa;g’lcgrg was stirred at 110°C for 3
it B 0l ML R

frf‘ tu%%ﬁo‘]i?%)%tfl L%é Zﬁ} hVT{‘%%Lényir é)glrengnogig‘ Ebdotion mixture
A A 4B 5 TR S oo

e T Rt PP, e o o
added & o tdhgneagtd Wbdl Xt oth138¢c aRdabNoHel), and 10%
saline (20 ml). Activated charcoal (0.1 g) and tributyl
phosphine (0.0712 g) were added to tl.ie organic layer, and
the mixture was stirred at room temperature for 10 minutes.
Then, the activated charcoal was removed by filtration and
washed with ethyl acetate (4 ml). The combined filtrate
and washings were concentrated to 6.0 g under reduced
pressure, and n-heptane (12 ml) was added dropwise to the
residue to precipitate crystals. After stirring at 5°C for
1 hour, the crystals were collected by filtration 'and
washed with cold ethyl acetate/n—heptane' (1/3, 4 ml). A
mixture of the resulting crysi:als (2.06 g) and acetene (10
ml) were heated to 50°C to dissolve the mixture, activated
chafcoal (0.1 ¢g) was added thereto, and the mixture was
stirred for 10 minutes. The activated charcoal was removed
by filtration, and washed with acetone (4 ml). Water (4.6

ml) was added dropwise to the combined £filtrate and

washings, and the mixture was stirred at 5°C for 1 hour.
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(3.5 M) was added dropwi se thereto to adjust pHto
0.6. The m xture was stirred at 50C for 30 m nutes
and then at 25C for 1 hour, and crystals were
collected by filtration, 5 and washed with
acetone/water (2/1, 6 mM). To a mxture of the
resulting crystals (2.79 g), ‘htet one (2 M) and water
(6 M) was added dropw se 5% aqueous ammonia (2.1 m)
with stirring at roomtenperature to adjust pHto 9.2

d _dissolve the mixt Iq a. : d
R L e “e”eﬁ& Fab,patfiEg W cora

stlrredfo ute tos d I,
gg/f”B{-‘nga mggue ﬁ%t Or:}.%l(elzcompound

t”?f}e%é‘?zii ?{iaiéaééd%é“?;%?' anéot ne gﬁn- i‘fL‘feaﬁgid *°

S‘Ez{%ﬁ@ﬁ?égbeﬁ%méﬁﬁvﬁr R B 11 Tacsor e+ 1042
&@_f;edsce\gn{ |ne t4% me@'g)t(glgoédi%ag%%@{i’)?s%'}%s)(m
5, dpasd%d g’eﬂjhe& SP Vohh KeCLEOGREE, 6.50 (1H, d,

erature aI same and st irring to adjust pH

tﬁ-—.l%ﬂ@ a”ds eeC B&ta%)ﬁ 29 £oYSt abs. (3?!1e A Xt gr, QSWB(%H, s),

stlrre or 30" minutes ‘and then at’ about

f-pry gl {1%”'3 a”d7 tsIé&?C%XSt(%hS wer e 7 cedleeted 4y, m), )7 98-

filtratidn ard washed with acetone/water (2/1,

TEﬁda_th(q_lHn ke gli-}eﬁpn'@,%@d (2 54 g, yield 84. 8%
I's product cont ai ned of acetone. 25 1H NWR

(Méﬁcecﬁg;ﬁ 12(pm : 2- 07 (6H><O- 9, s), 2.29 (3H 79
s), 3. 38- 2H, m), 6.43 (1H d, J=16Hz), 6.85 (1H,
szE)—a—{s—['r—Chloro 3-(2-{[4~fluoro-2-
(trifluoromethyl)phenyl] amino}-2-oxcethyl) -6-methyl-2-oxo-

2H~chromen—-4-yl]phenyllacrylic acid acetone solvate

F

0.9 mol acetone
- B mixture of butyl (2B)-3-{3~[7-chloro-3~(2-{[4-
fluoro-2-(trifluorcmethyl)phenyl]amino}~-2-oxocethyl)-6-
methyl-2-oxo-2H-chromen-4-yl]phenyll}acrylate (3.0 q),
ethanol (9 ml) and 2N NaOH (9 ml) was stirred at 50°C for

1.5 hoﬁrs. After completiom of the reaction, acetone (27



10

15

20

25

7.24-7.38 (3H ), 7.46 (1H s), 7.50 (1H, s),
7.57-7.62 (1H, m, 7.69-7.75 (2H, m, 7.97-8.01 (1H,
m, 8.15 (1H, brs). Reference Exanple 7 5 Sodi um
(2E)-3-{3-[7-chloro-3-(2-{[4-fluoro-2- -
(trifluoronethyl)phenyl]am no_)]

- 2- oxoet hyl ) - 6- net hyl - 2- oxo- 78

2H chronen- 4-yl ] phenyl }acrylate CI O00/ | F H3CN
H CF3 COONa A m xture of

(29305 (7 clore 3-(2 (L 11ueror2 40 oo o v e

TR0 SERDACG R LSRR o
(20.5 M) was heated tq 50C_ _and_2N 0.91 nl)
wERS JMddEr o SEiFRereRl wlth §?¥r$$3én%%s Weher 2t
B ke 20 LA S TP B3 abion,
b B SHORh IS, PR GCSS g by il o
soes LR IBoh. TS Gy e o GG oag weter
SR, e bl Syl bR P45 wcon
gg‘%r{% 78?55;00%2%51}3%?}%:u91' L]o 6g'd§u§9 (13111*' 9. 9.2 and
dissolve the mixture. Toluene (4.5 ml) was added to the
resulting solution and the mixture was stirred for 5
minutes and allowed to stand for 5 minutes to separate an
aqueous layer. Acetone (12 ml) and activated charcoal
(0.15 g) were added to the obtained agueous layer and the
mixture was stirred at room temperature for 15 minutes.
The activated charcocal was removed by filtration, and
washed with acetone (6 ml). The filtrate and washings were
combined and warmed to 50°C, and 6N HCl (1.25 ml) was aaded
dropwise thereto with keeping the temperature almost the
same and stirring to adjust pH to 0.5 and precipitate
crystals. The mixture was stirred at 50°C for 30 minutes
and. then at about 25°C for 1 hour, and the crystals were
collected by filtration and washed with acetone/water (2/1,
6 ml) to obtain the title compound (2.54 g, yield B4.8%).

This product contained 0.9 mol of acetone.

H-NMR (300MHz, CDCl;) & (ppm): 2.07 (6Hx0.9, s), 2.29 (3H,
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Monocal ci um bi s((2E)-3-{3-[7-chloro-3-(2-{[4-fl uoro- 2-
(trifluoronethyl)phenyl] am no)

- 2- oxoet hyl ) - 6- met hyl - 2- oxo- 5

2H chromen- 4-yl ] phenyl }acryl ate)tri hydrate -

[ H xI.0o00. _cxY Ca24 3H2O / 00 2 A m xture of SOdI um
(2E)-3-{3-[7-chloro-3-(2-{(4-72
fluoro-2-(trifluoronethyl)phenyl]am no}

- 2-oxoet hyl ) - 6- net hyl - 2- oxo- 2H chr onen- 4-yl | phenyl }

ot e by, i P8, o RIBATLE G2 R
B R PEaEts Sk o) 3 BB e o
0.52 0

FRE B 0% LR U éc%brﬁeﬂlf“ﬁﬁﬁrafnira?dia,aﬁﬁ?hg%m-

é‘%ﬁ@Mth stbrrln 60C. The m xture was stirred at
efrg,ncle? ﬁﬂ'ﬂnga—L? then at 25C for 1hhour Crystal s

IR0l Lot e bY L g, andeshedsycpepshYEldo-o-

t{;‘{rﬁﬁfggﬁs?&témé‘?ta %%%0%*5"%8”5@;32%@3%“1 -2-oxo-

b g
?l{frac |8nES¥?fé? létéﬁyFPS\.miraﬁé
FOOMHz, DMVBSO- d6)

br), 6.47 (1H d,
1P3 (iH m, 57.32-7.54

A mixture of (2E)-3-{3-[7~chloro-3-(2-{[4-flucro-2-
(trifluoromethyl)phenyll}amino}—2-oxoethyl)-6-methyl-2-oxo-
2H-chromen-4-yllphenyllacrylic acid acetone solvate (1.13
g) and acetone (20.5 ml) was heated to 50°C, and 2N NaOH
(0.91 ml) was added dropwise thereto with stirring. The
mixture was stirred at 50°C for 2 hours and then at 5°C for
1 hour, and crystals precipitated were collected by
filtration. The crystals were washed successively with
cold acetone/water (95/5, 2 ml) and cold acetone (2 ml) teo
obtain the title compound (0.974 g, yield 921.9%).

H-NMR (300MHz, DMSO-dg) &{ppm): 2.23 (3H, s), 3.37 (2H,
br), 6.44 (1H, d, J=1l6Hz), 6.94 (1H, s), 7.13 (l1lH, d,

J=16Hz), 7.20-7.22 (1H, m), 7.36-7.43 (2H, m), 7.52-7.61
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The variation of the hydration nunber of the title
conpound in the range of nonohydrate to tetrahydrate
was observed dependi ng upon hum dity. Exanple 2 10
Monocal ci um

bi s((2E)' -3-{3-[7-chl oro- 3- (2-{[4-fluoro-2-
(trifluoronethyl)phenyl] am

} - 2- oxoet hyl ) - 6- met hyl - 2- oxo-

2H chromen- 4-yl ] phenyl }acryl ate)tri hydrate A m xture

?{H fgﬁioaoﬁgfhyp%ho: I“]%agn%négﬁ(l”u%o §.
%M%%%hzsl ]ng:wexyl }Zagi(sl_i gsaci d acet %ne sol vate

S 50 B Ebﬁg)-;nﬂ%n. ~EhaoPT k- LiahT o2
IO e

erat ur nut e§ _an [ filtration,
R Y&é@ﬁm R SieRel sEab§Hed8e ot hanol (60
) and water (12 m) . The filtmate was conbi ned

i tlL he MHhgsOt o obt aj.Q a Eoljuti on of amoni um
2E)-3 flugro-2

trifl o}

H 25

y 2
H- chr onen- 4- I]phenyHacr ate. [B& <8H2Q on was

rmed 82 ‘[‘ and an aq‘heous sol ution of cal cium
hl oride (5 m) was addqgd dropw se thereto
th keepi ng eoeliure alqost the same and

tirring. The reactlonmxturev heated to 78C, and

stirred at about the same 5 tenperature for 3 hours

and then at m2xb5@ré osf Isdidum (2E)-3~{3-[7-chloro-3-(2-{[4-
fluoro-2-{trifluoromethyl)phenyl] aminc}-2-oxoethyl)-6-

methyl-2-oxo-2H~chromen-4-yl]phenyl lacrylate (5.0 g) .
ethanol (45 ml) and water (9 ml) were dissolved by heating
to 60°C. Impurities in the solution were removed by
filtration and washed with warmed ethanol/water (5/1, 6 ml).
A solution of calcium chloride (0.524 g).in water (10 ml)
was added dropwise to the combined filtrate and washings
with stirring at 60°C. The mixture was stirred at 60°C for
3 hours and then at 25°C for 1 hour. Cr&stals were
collected by filtration, and washed successively with
ethanol/water (1/1, 10 ml) and water (lOml, three times) to

obtain the title compound as colorless crystals (4.47 g,

yield 89.8%). The crystals obtained show the X-ray powder
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Crystals were collected by filtration, washed with

et hanol /water (120 m /120 m ), dried and stored at
room tenperature to obtain the title conpound as
colorless «crystals (49 g, yield 80.1% . The crystals
obt ai ned showed 10 the X-ray powder diffraction
pattern as shown in Fig. 2 &d have the foll ow ng
representative lattice spacings. Crystallinity was
75% 3.1 angstrom weak 3.4 angstronlniddle 15 3.5

gnﬁgtr8n1%§%¥ .6 an tron1m$%ﬁ]agg; ;Bgst mgg Linity

weak 6 angstron1n1dd|e 6.7 angstron1n1dd|e 6. 9
@ﬁ@s§§0n1n1ddle 8.1 angstrom strong 25 8.8 angstrom

OB a0 PR (3080RE T BT oBy s Shh 2 A2
b3 ??%i-%?zgﬂﬁ%rm%% (4%, 4,7 LA

7.32-7.54 (6H, m), 7.66 (2H, s), 9.65 (lH, brs).

The variation of the hydration number of the title
compound in the range of monohydrate to tetrahydrate was
observed depending upon humidity.

Example 2

Monocalcium bis((2EY-3-{3-[7—chloro—3—(2—{[4—flu6ro~2-
(trifluoromethyl)phenyl}amino}-z—oxoethyl)—G—methyl—z-oxo—
2H-chromen-4-yllphenyl}lacrylate) -trihydrate

A mixture of (2E)-3-{3-[7-chloro-3=-(2-{[4-fluoro-2-
(trifluoromethyl)phenyl]amino}-2-oxoethyl)-6-methyl-2-oxo-
2H-chromen-4-yl}phenyllacrylic acid acetone solvate (60 g),
ethanol (540 ml) and water (108 ml) was heated to 60°C, and
5% aqueous ammonia {54 ml) was added dropwise thereto Gith
stirring to dissolve the mixture. The soiution was stirred

at about the same temperature for 30 minutes and, after

.filtration, the solution was washed with a mixture of

ethénol (60 ml) and water (12 ml). The filtrate was
combined with the washings to obtain a solution of ammonium
(2E)=3-{3-[7-chloro-3-(2—-{ [4-fluoxo-2-
(trifluoromethyl)phenyl]amino}-2-oxoethyl)-6-methyl-2-oxo-

2H~chromen-4-yl]phenyllacrylate. The solution was warmed
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57.32-7.54 (6H m, 7.66 (2H, s), 9.65 (1H, brs).
Ref erence Exanpl e 8 Anmoni um
(2E)-3-{3-[7-chloro-3-(2-{[4-fluoro-2-
(trifluoronethyl)phenyl] am no}

- 2- oxoet hyI) 6- met hyl - 2- oxo-

2H chr omen- 4-yl ] phenyl Yacryl®% e Cl 000/ | F H3CN
\ HCF3 10 COONH4 A mi xture of
(2E)-3-{3-[7-chloro-3-(2-{[4-fluoro-2-
(trifluoronmethyl)phenyl]am no

o Sl kot jar6-amiands. BgREiopHOEhFakeR I mlﬁéﬁﬂ )(5.9
G201 fatas ( adn) Gearmies 2&?1*&%%&%% "Reepffe tne
dd h

w‘ha%"r%t oA s b i S8R nanh Wn%ﬁet ‘ F%E ?ro%ctwn
concentrated under_ reduced pr re ag&p

PR dre Wt @ P oS RECERdr El hot s2im ediame

BLESSHELO (o0l n, L0, LU0 SOpouDO SEfOlgn) e85
6) S 3 3. 80

OFRAIY, SO B ) AP % Bohead W

5-7. H, 1
?tésanOl&gtg? %‘L@P Zésll-é&{é-%)-'dwfi%?%&hgp?g{?ﬁ #(I:]a—'oro Zr-OOm

temperature to obtain the title compound as colorless
crystals {49 g, yield 80.1%). The crystals obtained showed
the X-ray powder diffraction pattern as shown in Fig. 2 and
have the fellowing representative lattice spacings.
Crystallinity was 75%.

3.1 angstrom weak

3.4 angstrom middle

3.5 angstrom weak

3.6 angstrom weak

4.1 angstrom weak

4.4 angstrom weak

4.5 angstrom weak

5.9 angstrom weak

6.2 angstrom middle

6.7 angstrom middle

6.9 angstrom middle

8.1 angstrom strong

8.8 angstrom strong



5 (trifluoronethyl)phenyl] am no

}-2-oxoet hyl)-6-nmet hyl -2-oxo- 2H chronen-4-yl] phenyl}
acrylic acid tris(hydroxymethyl)nmethylamne salt CI O
00 gFt-F—-H3C N HOHOHd COOH HZN CH A m xture of
(2E)-3-{3-[7-chloro-3-(2-{[4-f_luoro-2- 10 (trif

| uoronet hyl ) phenyl] amino} -%3oxoethyl) -6-nethyl
-2-0X0 2H chronen-4-yl ] phenyl }acrylic acid (10.0 g),
tris(hydroxymnet hyl)nethylam ne (2.2 g), ethanol (70
m) and  .acetonitrile é OO m ) was heated and stirred
at’ 70G9¢ MIETRVe A% xture. Acetonitrile (200 ni)

was sl &A 15 addedmg ihe reaction mxture, and the

m )_(tur:g v%saréﬁ%tﬁog‘d gii &0C for 3 hours, gradually

C i Era080Rr nPRRE e uemhd® ?3?2. niHepds 38 x,
R orf el atifo 'e‘rf?iéﬁ%urs e gdicdaao prdekifte ™
Eioggl‘é‘ff%f i oy 7 BReCaby D ?"'8& {12 Bk Tiad "t he
RERer ol RIS, L2S 640 "t VR (3000, DVEO d6)

SERRMiug- °4 (3H 8), (3gP8&{ B [fDch1ioro-3- (2-{ [4-fluoro-2-

{triflucromethyl)phenyl]amino}=~2~oxocethyl)-6-methyl-2-oxo-

2H-chromen-4-yl]phenyllacrylate
F

A mixture of (2BE)-3-{3-[7-chloro~3~(2-{[4~-fluoro-2-
{(trifluoromethyl) phe_nyl] amino}-2-oxoethyl)-6-methyl-2-oxo-
2H~chromen—-4-yllphenyl}lacrylic acid acetone solvate (6.18
g), ethanol (56 ml) and water (11 ml) was heated to 60°C,
and 5% agueous ammonia (6 ml) was added dropwise thereto
with stirring to dissolve the mixture. The solution was
concentrated under reduced pressure and crystals obtained
were dried at 45°C for 8 hours under reduced pressure to
obtain the title compound as colorless crystals (5.20 g,
yield 90.1%).

'H-NMR (300MHz, DMSO-ds) &({ppm): 2.18 (3H, s), 3.34 (2H,



10

15

20

6.52 (1H, d, J=16Hz), 6.93 (1H, s), 7.3-7.4 (3H m ,
7.5- 57.6 (4H m, 7.71 (1H, s),7.80 (1H, d,
J=7.8Hz), 9.67 (1H, brs). Exanple 4
(2E)-3-{3-[7-Chl oro-3-(2-{[4-fluoro-2-

(trifluoronethyl)phenyl]am no }-2-oxoethyl)- 6 met hyl -

-0x0 10 2H-chronen-4-yl ] phen§4}acrylic

aci ddi et hanolamne salt C1 O00/ FHIC N\ I OH H
CF3 HN COOH 'IOH A sol ution of diethanol am ne (0.20

]?%)E) 3 %gaﬁgﬁcggg?bw (%S(fﬁj?eg 9-2682) U055 O an, s,
DR 95 LA BESRL RA e P

% c acid (1.0 g) in a mxture of
¥ %:Key ¢t of ur an (30 M) and ethanol (1D Onm), and

-5 i EohBre dald e Bordete Bner Séﬁcfeé” '

SERER o BT BRSPS E s e

€ suret__ apn t title conpound as colorless :
gfi;‘y% a‘fme"( éﬁ ph ik ?ga €86 1H NVR (300MHz, acid

o %‘g‘(r#%%y%im%%ﬁ@% r??"" 5y, 654 (iH d

A 5) SR 3F 7.4 (3H m, 7.5-7.7 (4H,
Fa OH
OH
COOH qu’g\
OH

A mixture of (2E)-3-{3-[7-chloro~3~(2-{[4~f lucro-2-
(trifluoromethyl)phenyl]}aminc}-2-oxoethyl)-6-methyl —2-oxo-
2H-chromen-4-yl]phenyltacrylic acid (10.0 a),
tris{hydroxymethyl)methylamine (2.2 g), ethanol (70 ml) and
acetonitrile (100 ml) was heated and stirred at 70°C to
dissolve the mixture. Acetonitrile (200 ml) was slowly
added to the reaction mixture, and the mixture was stirred
at 70°C for 3 hours, gradually cooled to room temperature,
and. then stirred at room temperature overnight. Crystals
obtained were collected by filtration, washed with
acetonitrile, and dried at 60°C for 8 hours under reduced
pressure to obtain the title compound as colorless crystals

{10.5 g, yield 86%). The crystals obtained showed the X-
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7.71 (1H, s), 7.84 (1H, d, J=7.6Hz), 9.67(1H, brs). 5

Exanpl e 5 Monocal ci um

bis(3-{3-[7-chloro-3-(2-{[4-fl uoro-2-

(trifluoronethyl)phenyl]am no}-2-oxoethyl)-6-nethyl-2-

0XO0 - ZFLchronen-4-yI]phenyl}gropionate) a1\ 000

HF H3C'~0) N Ca2+ CF3 185C00 2 10 A nmixture of

3-{3-[7-chloro-3-(2-{[4-fl uoro- 2-

(trifluoronethyl)phenyl]anino} 2- oxoet hyl ) - 6- net hyl -

0XO0 - ZFLchronpn-4 hen ropi oni ¢ acid, (10Q ng)

ORRY TS GBFEACICE REAUAFT h280@hoRRy iy Nagy 3 and
8 was adde dropwi se thereto with stirring.

TﬁEYﬁ¥giiﬁQ9R¥x¥a§t%#?ed at 15 50C for 2 hours and at

S50 S PAREEAT el B YL A S o
BRI (IS BTG b
STy, A AL E U SISy S s 67 can

hg d to 50C to 87 dlssolve the m xture, and a
Fttion of cal cium chloride (11 nmg) in water (0.2

nk;a$€§eagded dropwi se thereto with
(2E) =3={3=~[7-Chloro=3~{2={ {4-fluore-2-
(trifluoromethyl)phenyl]amino}-2-oxoethyl)-6-methyl-2-0x0o-

2H-chromen-4-yllphenyl}acrylic acid-diethanoclamine salt

A solutioﬁ of diethanolamine (0.20 g) in ethanol (20
ml) was added to a solution of (2E)-3-{3-[7-chloro-3-(2-
{[4-fluoro-2- (trifluoromethyl)phenyl]aminc}-2-oxoethyl) -6-
methyl-2~oxo-2H-chromen-4-yllphenyl}acrylic acid (1.0 ¢g) in
a mixture of tetrahydrofuran (30 ml) and ethanol (100 ml),
and ‘the mixture was stirred at room temperature for 1 hour.
The solvent was evaporated under reduced pressure, and
crystals obtained were washed with ethanol, and dried at

60°C for 8 hours under reduced pressure to obtain the title

compound as colorless crystals (0.8 g, yield 67%).
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stirring at 60C. After stirring at 60C for 2 hours,

the mxture was stirred at room tenperature

overnight. 5 Crystals were collected by filtration,

and washed successively with ethanol/water. (1/1) and.

water (10 mM x 3) to obtain the title conpound as

col orl ess crystals (63 ny, 8feld 61%. 'H NWR

(300MHz, DMSO-d6) S(ppm: 2.20 (3H,s), 2.2-2.4 (2H,

10 n) 2 7- 2 9 (2H, m, 3.36 (2H, m, 6.90 (1H, s),
7.15 (1H, ), H, :

?1 e 1R0ONFz, DI 16 (BpR) a6 Sondedbol B £

s(3-{3- 0-3-(2

&S iz %né@hmpﬁgmﬁ %mﬂx%';tf 2t o5 151307 SrdnyitEp.
k@i%g:lm BB FERP R
Tt Gy et 3o s Fy 1 o D8] 0, et PER ey - 2-

gxo g FLchronen-4 yl]phenyl}propionic acid (100 np)
one (2 m) was heated to 50C, and IN NaCH

0.18 .n,) was added 88, er et j th,_ o
AR e ot xt ur -0 17 arhgrs - 44 {Ta-r1uovo-2
(trifluoromethyl)phenyl]amino}-2-oxoethyl)-é~methyl-2~oxo—

2H-chromen-4-yl]phenyl}propionate)

ca®

A mixture of 3-{3-[7-chloro-3-(2-{[4-flucro-2-
(trifluoromethyl)phenyl]amino}-2~oxoethyl)-6-methyl-2-oxo—
2H-chromen-4-yl]lphenyl}propionic acid (100 mg) and acetomne
{2 ml) was heated to 50°C, and 1N NaCH (0.18 ml) was added
dropwise thereto with stirring. The mixture was stirred at
50°C for 2 hours and at 5°C for 1 hour, and crystals
precipitated were collected by filtration. The crystals
were washed successively with cold acetone/water (95/5, 2
ml) and cold acetone (2 ml) to obtain the corresponding
sodium salt. A mixture of the sodium salt thus obtained,

ethanol (1 ml) and water (0.2 ml) was heated to 50°C to
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50C for 2 hours and at 5C for 1 hour, and crystals
precipitated were collected by filtration. The
crystals were washed successively with cold
acetone/water (95/5, 2 5 nm) and cold acetone (2 m)
to obtain the corresponding sodiumsalt. A m xture of
the sodium salt thus obtaine8/ ethanol (1 nl) and
water ' (0.2 m) was heated to 500C to dissolve the

m xture, and a solution of calciumchloride (11 ny)

elePPiRG thecabrbafRo, 206 r (SRLSHLBoCH of oL L oride
08, FRVT S8, L2180 ab RIS BEALLAS deppsenten
RRLAFLPI0H S 0h) - AR EEEARE PF: PLCipoUm s, the
FS0BlEE " il by 2sbipmet o 550"t Sppligeund  Mapiane.
Pristads” dea, Buerds, | By MeafeBiitel, o Tgiipea
hEpaRERbety T Spbpdl MBI LD and water (10 m1 )
(o0 AR OURL LY A O SRS L BB e
y@glg Q?QT. / CF3 \ | C00

'H-NMR (300MHz, DMSO-d¢) & (ppm): 2.20 (3H,s}, 2.2-2.4 (2H,
m), 2.7-2.9 (2H, m), 3.36 (2H, m), 6;90 (1H, s}, 7.06 (1H,
d, J=7.2Hz), 7.15 (1B, s), 7.3-7.7 (5H, m), 7.639 (1lH, s},
9.78 (1H, brs).

Example 6

Menocalcium bis(3-{3-[6-chloro~3-(2-{[4-fluorc-2-

(triflucromethyl)phenyl]aminoc}-2-oxoethyl)~-7-methyl-2-0xo-

2H-chromen-4-yl]phenyl}propionate)

F
; caz*

- -2
A mixture of 3-{3-[6-chloro-3-(2-{[4-flucro-2-

(trifiuvoromethyl)phenyl]aminc}-2-oxoethyl)-7-methyl~-2-oxo-
2H~chromen-4-yl]phenyl}propionic acid (100 mg) and acetone

(2 ml) was heated to 50°C, and 1N NaOH (0.18 ml) was added
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2 A mxture of 4-{3-[7-chloro-3-(2-{[4-fluoro-2-
(trifluoronethyl)phenyl]am no)

- 2- oxoet | nyl ) - 6- net hyl - 2- oxo-

2H chr omen- 4-yl ] phenyl } but anoi ¢ acid <100 ng) and
acetone 5 (2 mM) was heated to 50C, and 1N NaO 3 (0.18
m) was added dropwise ther88o with stirring. The

m xture was stirred at 50C for 2 hours, cool ed, and
concentrated under reduced pressure. The residue was

dissoljved.in a m xture pf ,ethanol (1 and wat.er
Se5BIe5 thsreRouut bhi SHOGFiRE, ol TEXENTS TR TATTRG) 2t
in water (0.2 m) was, added dro mﬁs& thereto wit

rr

sPiGrfAE & bBEErs TR REurtCwaCSt it Pt a%%cch’grstils
EPoStat PR el | BEPERC O 1Tt FAeFORC Gkhedhe crystals
AEE 330G BRI i T RSt e Erer @805 2
e Rt N L e S e
S0t 31 { ynTkpnrd:o8 nd) bl e (elite Rbtatned,
GBS s, Gl 2 L Redbnessisen
e
(11 mg) in water (0.2 ml) was added dropwise thereto with
stirring at 60°C. After stirring at 60°C for 2 hours, the
mixture was stirred at room temperature overnight.
Crystals were collected by filtration, and washed
successively with ethanol/water (1/1) and water (10 ml x 3)
to obtain the title compound as colorless crystals (70 mg,
yield 68%).

15-NMR (300MHz, DMSO-dg) &(ppm): 2.2-2.4 (2H, m), 2.40 (3H,
s), 2.7-2.9 (2H, m), 3.38 (2H, m), 6.88 (1H, s), 7.09 le,
d, J=7.2Hz), 7.18 (lH, s), 7.3-7.6 (6H, m), 9.75 (lH, brs).
Example 7

Monocalcium bis(4-{3-[7-chloro-3-(2-{[4-fluoro-2-
(trifluoromethyl)phenyl]amino}—2-oxoethyl)-6-methyl—2—oxo—

2H-chromen~4-v1l] phenyl }butanocate)
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H CF$ Ca COO 2 According to the sane manner as that
described in 5 Exanple 7, the title conpound was
obtained (yield 73% . 1H NVR (300MHz, DWMSO- d6) 5(ppm:
2.20 (3H, s), 3.35 (2H, M, 6.47 (1H, d, J=16Hz),
7.2-7.8 (10H, m, 9.60 (1H, br). Reference Exanple 9
4-{3-[7-chloro-3-(2-{[4-fluoB8-2- 10
(trifluoromethyl)phenyl]am no}-2-oxoethyl)-7-nethyl -

0X0- 2H chronen- 4-yl ] phenyl }butanoic acid CI | ~~ O 00
- 'v HSCN HCF3 COOH A sokHtion of 0.4N

9- bgyabi ' " tetrahydr of uran (300
m, O. ' e to a 15 sol ution of
et hyl 12 nol) in

t|etls r#;ﬁperature under
nitrogen ture was stirred for
3 hours. T ure was added dropw se
tlo a sol utilg

(13- br omophenyl ) - 7- chl"or o- 6- net hyl - 2- oxo- 2H chr onen- 3-y
4- N- [4 fluoro-2-(trifluorometByl)phenyl]acetam de

obt ai ged i xtﬁgfeefe%? EX@0Py £ A dhifbadd- 9 (£ Py MBloro-2-

sodi um net oxXi
(trifluoromethyl)phenyl]lamino}-2-oxcethyl)-6-methyl-2-oxo-

2H~chromen-4-yl]phenyl }butancic acid €100 mg} and acetone
(2 ml) was heated to 50°C, and 1N NaCH (0.18 ml) was added
dropwise thereto with stirring. The n.1:i.xture was stirred at
50°C for 2 hours, cooled, and concentrated under reduced
pregsure, The residue was dissolved 1in a mixture of
ethancl (1 ml) and water (0.2 ml) and & solution of calcium
chloride (11 mg) in water (0.2 ml) was added dropwise
thereto with stirring at 50°C. The mixture was stirred at
60°C for 2 hours and then at room temperature overnight.
Crystals were collected by filtration, washed successively
with ethanol/water (1/1) and water (10 1;11 x 3) to obtain
the title compound as colorless crystals (89 mg, yield B86%).
'H-NMR (300MHz, DMSO-de) &(ppm): 1.7-1.9 (2H, m), 1.9-2.1
(2H, m), 2.19 (3H, s), 2.5-2.7 (2H, m) , 3.36 (2H, m), 6.87
{14, s), 7.08 (1H, d, J=7.2Hz), 7.10 (lH, s), 7.3-7.6 (5H,
m), 7.4 (1H, s8), 9.82 (1H, brs).

Example 8

Monocalcium bis ((2E)=3~{3={7~chloro-3-(2-{[2-
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15

5(9.72 g, 0.18 nol) and (1,1 -bis-

(di phenyl phosphi no) ferrocene) pal | adi um di chl oride (9.8
g, 0.012 nol) in tetrahydrofuran (150 m) at room
tenperature under nitrogen atnosphere, and.-the

m xture was refluxed for 17 hours. To the reaction

m xture was added an aqueous®d0 solution of IN
hydrochl oric acid, and the m xture was extracted with
ethyl acetate. The extract was mashed with mater and
? é&éed saline, and dried over nesi un1 sul f

zpnetfyd ) PRRRE! #mina - R gkl y ‘%ﬁh%‘@d"ﬁ?'

lica gel coI omat ography to obtaln a 15 crude
gi? “9 ~ ﬁ%eEY%QaTE/Y e‘3ro 3-(2-{[4-fluoro-2-

r|fIuoronethyl)pheny+]an1no} 2- oxoet hyl ) -7- et hyl -
xd=l By 4- Henyl ) but anoate (34.96 g). Thi s
g n Hed sol vent of ethanol (300 m)

fHCt T r afiydrof ¥ aly”( Q02 ), an 2N aqueous sol ution

f sodi umRQ hydHoxicee [(£18.5 m, 0.237 nol) was added
her et o, m xtyre was stirred at room

enper at ure” PgT “tBohour|s. The reaction mxture was
extracted with water. TRe extract was washed with
di et Adcetdiery, bteutheal | zegk wndind&N lawgdrideat ornescriassdl, in
and extracted with ethyl acetate. The extract was 25
Bearpele Wt Khsatat ae edomphume wagr obdadned (priplesiTif) .
sul fate, 92 and concentrated. The residue was
MR d@0PYHe ol DMSO-ddr Sripbryr aphY0 ahd3Ht hen 3.35 (2H, m),
re-crystallized fromacetonitrile t.o obtain the title
@oﬁboUHﬂ @2 984 68%) , nP. 2966 (LIFNVR) ¢ 3006 WVHELH DWBO- d6)

E 1.77-1.89 (2H, m, 2.17-
erence Example 9

4~{3-[7-chloro~3-{2-{[4-fluoro-2-
{(trifluoromethyl)phenyl]amino}~-2-oxoethyl)-7-methyl-2-oxo-

ZH-chromen-4-yl]phenyl}butanoic acid

A solution of 0.4N S9-borabicyclc[3.3.l)nonane in
tetrahydrofuran (300 ml, 0.12 mol) was added dropwise to a
sclution of methyl 3-butenocate (12.01 g, 0.12 mol} in
tetrahydrofuran {5 ml) at room temperature under nitrogen

atmosphere, and the mixture was stirred for 3 hours. This
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25

52.28 (5H, m, 2.60-2.72 (2H, m, 3.34 (2H, s), 6.90
(1H, s), 7.12-7.19 (2H, m, 7.33-7.43 (2H, m,
7.4"7-7.63 (3H, m, 7.66 (1H s), 9.62 (iH s)1-12.04
(1H, s). Exanple 9 Mnocal ci um bis(4-{3-[7-chloro-3-
(2-{[4-fluoro-2- 10

(trifluoromethyl)phenyl]amnm no12-oxoet hyl)-6- et hyl -
0x0- 2H chronen-4-yl]phenyl }butanoate) CI | O 00 gF
H3C N H CF3 Ca 2+ COOy To a solution of

4-{3-[7-chloro-3- (2-{[4-fluoro-2- '
(F???W&Rﬂ(ﬂﬁﬁqﬂﬂg|m@§nyppegngﬁeyw1se to a solution of 2-[4-
-2 oxoeth - met hyl - 2- oxo-

IR EehyPFBL mraﬂaa-axsa@%. AlpTeR-3-y11 -N-

A b SRl

Rl E PO JeTic S t&ﬁa&o s Sl “r@galde
G35 ved 1 mixtUFatr acePBATLr e S (534 iyt bie-
o HYM%%%Q&P&) T Lt e S E
dpoég?srgni hJel?‘ e’%mtram'(dlgég?? §OS egaggg%? Teq ratture
R 2%@»}4’%&&3@. HRSER e
aﬂq %ourg9n]yﬁyp€ﬂgtgégctlon mixture was added an agueous
solution of 1N hydrochloric acid, and the mixture was
extracted with ethyl acetate. The extract was washed with
water and saturated saline, and dried over magnesium
sulfate. The extract was concentrated, and roughly
purified by silica gel column chromatography to obtain a
crude product of methyl 4-{3-[7-chloro-3-(2-{[4-fluoro-2-
(trifluoromethyl)phenyl]amino}~2-oxoethyl)-7-methyl-2-oxo-
2H~chromen-4-yllphenyl}butancate (34.96 g). This 'was
dissolved in a mixed solvent of ethaﬁol (300 ml) and
.tetrahydrofuran {300 ml), an 2N aqueous solution of sodium
hydroxide (118.5 ml, 0.237 mol) was added thereto, and the
mix£ure was stirred at room temperature for 12 hours. The
reaction mixture was extracted with water. The extract was
washed with diethyl ether, neutralized with 6N hydrochloric
acid, and extracted with ethyl acetate. The extract was

washed with saturated saline, dried over magnesium sulfate,
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~for 12 hours. Crystals obtained were coll ected by
filtration, washed with water (100 m) and dried at
50C under reduced pressure to obtain the title
conpound (26.67 10 g). 'H NMVR (300 MHz, DMSO d)
S(ppm: 1.71-1.85 (2H, m), 2.03 (2H, t, J=7.1Hz),
2.20 (3H, s), 2.62(2 H, t, ¥7.2Hz), 3.30-3.44 (2H,
m, 6.88 (1H, s), 7.07-7. 16 (2H, m, 7.32- 7.41 (2H,
m, 7.45 (1H, t, .J=7.7Hz), 7.50-7.61 (2H, n) 15

7. 1H, .77 (1H, Ref
argr:l (I?/EPEG%}BE%E‘?F? he’ rsé)s.xdug evga?snc?:urlw %9 column

CHAOGREREY. PP IR T SCRRtay Lepet BPTh peetpniErile

Br 20 Pot assi um carbonate (1.52 g% was adggg to a
to ghi@ign thgs title compound (12.047°g): mp L

T R R ”Etf??feacagx"%g -
%i?ﬁ?f%)ﬁi”d 2R FhiZ (R e dedf ot e o8 1 OF Som LEr =)

et s ni fWZf%)err i et act zeffde%’i"’*e?ﬁxﬁuié?et m
léabgn@éllt L%? Su a'nds)\(l:’motr}%e\rq?fr g?’ebld% oegthalmrge{ he

E)Ia{n{ﬂl% cgorrpound (4. 35 g, 82%.

Monocalcium . bis(4-{3~[7-chloro-3- (2-{[4-fluoro-2-

(trifluoromethyl)phenyl]lamino} —2—oxoet.hyl) -&-methyl-2-oxo-

.2 H~chromen-4-yl]phenyl }butanocate}

F |

H cf, |Ca*

=2

To a solution of 4-{3-[7-chloro-3- (2-{[4-flucro-2-
(trifluoromethyl)phenyl]amino}-2-oxoethyl) -&-methyl-2-oxo-
2H-chromen-4-yl]phenyl }butanoic acid obtained in Reference
Exar.nple 9 (26.7 g, 0.0463 mol) in acetone (534 ml) was
added 25% aqueous ammonia (4 ml) at 50°C, and the mixture
was stirred at the same temperature for 15 minutes. The
reaction mixture was concentrated under reduced pressure

and the residue was dissolved in a mixture of acetonitrile
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"H NWVR (300 MHz, CDC13) 5(ppm: 2.29 (3H, s), 3.38
(3Ei, s), 3.81 (3H, s), 5.06 (2H, s), 6.78 (1H, s),
6.88 (2H, ddd, J=8.8Hz, 2.8Hz, 2.0 Hz), 7.12-7.17
(1H, m, 7.26 (2H, ddd, 10 J=8.8Hz, 2.8Hz, 2.0 Hz), -
7.32-7.41 (3H, m), 7.56 (1H. ddd, J=8.8 Hz, 1.8 Hz,
1.2 Hz). Reference Exanple 119Et hyl (2E)-3-

[3-(7-chl oro-3-{2-[(4-net hoxybenzoyl ) o-cy] - 2-

oxoet hyl } - 6- et hyl - 2- oxo- 2- chr onen- 4-yl ) phenyl ) acryl at
e C OHC M 151 COOEt Palladium acetate (850 np)
and3tr méherdnichnvean nélPd. olle) wEhke Z@aeHlpp Fixture was
sol uti on of 4-nethoxybenzyl [4-(3-

bheabphey | )0°2, cAndr d- okl of srdcirpchbbaeids (3-8 9.
acetate obtai ned in Reference. Exanpl e 20 e

28- %%?@|QPé)(anlWﬂ592nﬁﬂQW|%%hnggmﬁ&°ﬁé§ Qﬁa qrﬁrg£Wise
DME (100 nl), and the nixture was stirred at
f*éhene%urs'l'hel'héeaqtéé@t MaHTHERL HAE ﬂééra?qiu%d'?wq rfor 3.5
wat er and extracte th 95 etat .

eRPHERt WS d tﬂa\m%qe& %e&&% Soaaf E%arfgis*f%e was

sul fate, and concentrated. The resi due was

bbuUEBResmS hFERfAiEgr &bﬁyf?ae%ePBBFn@ngo?Qeﬁ? m EﬁWﬁﬂrature
TR L S ek N M
1f§ft£§¥}og, was.heclnIZ ith %ater (100 ml) and dried at 50°C
under reduced pressure to oktain the.title compound (26.67
g) .

'H-NMR (300 MHz, DMSO-d¢) S(ppm): 1.71-1.85 (2H, m), 2.03
(24, <, J=7.1Hz), 2.20 (3H, s), 2.62{(2 H, t, J=7.2HzZ),
3.30-3.44 (2H, m), 6.88 (1H, s), 7.07-7.16 (2H, m), 7.32-
7.41 (2H, m), 7.45 (1H, t, .J=7.7Hz), 7.50-7.61 (2H, m),
7.65 (1iH, s), 9.77 (1lH, s).

Reference Example 10

4-Methoxybenzyl [4—{3—bromophenyl)-7—chloro—G—methyl—Z-ﬁxo—
2H~-chromen-4-yl]phenyllacetate]

Cl 0. 0

Br

Potassium carbonate (1.52 g) was added to a solution
of [4-(3-bromophenyl)-7-chloro~6-methyl-2-oxo-2H-chromen-3-

yllacetic acid obtained in Reference Example 3 (4.08 g) and
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(3H, s), 3.39 (2H, s), 3.80-(3H, s), 4.28 (2H, q,

J=7.2Hz), 5.05 (2H, s), 6.47 (1H d, J=16.2Hz), 6.78

(iH s), 6.87 (2H d, J=8.7Hz), 7.20-7.25 (3H, m,

7.38-7.42 (2H, m), 10 7.51 (1H, t, J=7.8Hz),

7.64-7.72 (2H, m. Reference Exanple 12

(7-Chl oro-4-{3-[(1E) - 3- et hoxy243- oxo- | - propen-1| -yl ] phen

yl }- 6-nmet hyl - 2- oxo- 2H chromen-3-yl)acetic acid C O

H3C CO OH COCOEt 15 Trlfluoroacetlc acid (12 n1) was

added to a m xture of _eth

@mEthopybenzih| ehRrmide. P( zﬁ%@thﬂoﬂ%@%ﬁo;ﬁ??os@»}} garxd the

oxoet hyl } - 6- met hyl - 2- oxo- 2- chr onen- 4-yl ) pheng kacrylat

SIS Weg ShiREPerahcEoE iR LEEUCE §3rgPlaRaurs -

an| sole (2, mM), and the m xture was stirred at room
FQXFBF‘*SUEEOPRPEEPeént‘Fhé‘a§8Fvéﬁ?‘ ﬁé§ra°ted with

e@}@[’ AL Hdirataony T Sherdne VAR vashodcvitiy mﬁe%t hﬂoﬂed

%%%%aﬁﬁaﬁ%%?ﬁ BRTERLE S e et R LE iR iR the

t't'eec%"e%@"“”%pé%ﬁy“ o T 9’78;?}) T (o
"Eﬁf‘gﬁﬁé‘%q‘%% S “etaenn - 4ty sl 3 5 )éBE °
LRSI AT L e R ?gf? "14%, (&) Bles V128,

J—B.BHZ, 2.8Hz, 2.0 Hz), 7.12-7.17 (1H, m), 7.26 {(2H, ddd,

J=8.8Hz, 2.8Hz, 2.0 Hz), 7.32-7.41 (3.}1, m), 7.56 {(lH, ddd,

J=8.8 Hz, 1.8 Hz, 1.2 Hz).

Reference Example 11

Ethyl  (2E)-3-[3- (7-chloro-3-{2-[ (4-methoxybenzoyl) o=y] -2-

oxoethyl}-6-methyl-2-oxo~2-chromen-4-yl)phenyl)acrylate

Palladium acetate (850 mg) and triphenylphosphine (2.0
g) were added to a sclution of 4-methoxybenzyl [4-(3-
broﬁophenyl)—7—chloro—6—methyl—2—oxo—2H—chromen—3—
yllacetate obtained in Reference Example 10 (20 g), ethyl
acrylate (5.1 ml) and triethylamine (6.3 ml) in DME (100
ml), and the mixture was stirred at 100°C for 4 hours . The

reaction mixture was diluted with water and extracted with
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Ref erence Exanple 13

N- (5- Fl uor o- 4- met hoxy- 2- ni t rophenyl ) acet am de NO2

NHAc MeO 10 F Acetic anhydride (5 nl) was added to
3-fluoro-4- nethoxyaniline (5.0 g), and the m xture - - ——
was stirred for 30 mnutes. The reaction m xture was
cooled to room tenperature, af® nitric acid (2.3 nl)

was added dropwi se 15 thereto. The m xture was stirred
for 30 minutes, and water was added thereto. The

resul tin recipitate was collected an shed with ,
M@ﬁéhy%cé%é%%ﬁ%rthﬁh?iFFErGBFpBﬂﬁdW3§hegrm€F5I§a€5F7 dried
g, 719 . 1H NMR (3 , 13) 6 . 2.29 (3H, .s
3 o mongeiim, guddehe  afidgeoteatlibea 5 ghe fsighe vas
J=10..5 0.39 (1H rs).. ,Reference Exanpl e 14 97 .
5 RIS, Bl naRysh i Ahiiat TaraPoRep (MBIt SoLvent:
N-(5-Fl uor a- 4- met hoxy- 2-nj troph L) acet am, obt ai ned
inéégggr%éé§§%§g§ﬁﬁﬁggli'?g.%ogf%§é§%s§§5eﬁ&ggeiﬁompound as
ethaldlais (17 g, 36%).
'H-NMR (300 MHz, CDCls) &(ppm): 1.34 (3H, t, J=7.2Hz), 2.28
(3H, s), 3.39 (2H, s), 3.80 (3H, s), 4.28 (2H, q, J=7.2Hz),
5.05 (2H, s), 6.47 (1H, d, J=16.2Bz), 6.78 (1lH, s), 6.87
{(2H, d, J=8.7Hz), 7.20-7.25 (3H, m), 7.38-7.42 (2H, m),
7.51 (1H, t, J=7.8Hz), 7.64-7.72 (2H, m).
Reference Example 12
{7-Chloro-4-{3-[ (1E) -3-ethoxy-3-0x0-1-propen-1l-yl]phenyl}-

6-methyl-2-oxo-2H~-chromen-3-yl)acetic acid

Trifluorcacetic acid (12 ml} was added to a mixture of
ethyl (2E) =3-[3~(7-chloro-3-{2-[ (4-methoxybenzoyl) oxy] ~2~
oxoethyl}-6-methyl-2-oxo-2~-chromen-4-yl) phenyl]acrylate
obtéined in Reference Example 11 (2.95 g) and aniscle (2
ml), and the mixture was stirred at room temperature for 30
minutes. The solvent was evaporated under reduced pressure,
water was ﬂadded to the residue, and the mixture was

extracted with ethyl acetate. The extract was washed with
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5 (20 m), and 6N hydrochloric acid (100 m) was added
thereto. The m xture was refluxed for 30 m nutes. The
reaction mxture was ice-cooled, and the resulting
preci pitate was collected and washed with water to
obtain the title conpound as crystals (4.1 g, 88%.
10 1H NMR (300 MHz, CDC13) 58fpm: 3.87 (3H, s), 6.00
(1H, brs), 6.54 (1H, d, J=14.7Hz), 7.68 (1H, d,
J=8.7Hz). Reference Exanple 15

“1- Brono-5-fl uoro- 4- net hoxy-2-nitrobenzene NO2 Br MO

Fatay, sAElgd, QVATETMNGEM $R5RHS | AR ostoRCRBY RRED to
SR A TN OO TR E RN
(AR Oy g Coblal ARl i (e s e il 228
b2 SBUT U AE: il s SIaBHZdr opuido Wher dro. v B4
o261 8o i W 2ahe b Mrogw 9573 84! oY o =)
P S oahd ity B o7 ohpc” 43 o1 By Yabeo iy F-15Ha),
m.éq_yf-eﬁvaﬁﬂst ;npr.ed at 60C for 15 mnutes, cooled to

room tenpératuré, and further stirred for 1 hour. The

ﬁé@@?éﬁgé Example 13

N-(5~Fluoroc-4-methoxy-2-nitrophenyl) acetamide

NO,
NHAc

MeO
F

Acetic anhydride (5 ml) was added to 3-fluoro-4-
methoxyaniline (5.0 g), and the mixture was stirred for 30
minutes. The reaction mixture was cooled to room
temperature, and nitric acid (2.3 ml) was added dropﬁise
thereto. The mixture was stirred for 30 minutes, and water
was added thereto. The resulting precipitate was collected
and washed with water to obtain the title compound as
cryétals (5.7 g, 71%).

'H-NMR (300 MHz, CDCl;) &(ppm): 2.29 (3H, s), 3.94 (3H, s},
7.80 (1H, d, J=8.4Hz), 8.66 (lH, d, J=10.5Hz), 10.39 (1H,
brs).

Reference Example 14
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m xture was extracted with ethyl acetate, and the
extract was washed with water, dried over nagnhesi um
sul fate and 10 concentrated. The residue was purified
by col um chromat ogr aphy (devel opi ng sol vent: et hyl
acetate- hexane=1:8) to obtain the title conpound as
crystals (5 g, 919% 1H NWR 2300 MHz, CDC13) S (ppm :
3.96 (3H, s), 7.46 (1H, d, 15 J=9.9Hz), 7.58 (1H, d,
J=8.1Hz). Reference Exanple 16
1- Fluoro met hoxy-4-nitro-5-(trifluoromethyl)benzene
ﬁwmsthoxxﬁap%% ¥e3n4 A% de (0.16 g) and
FSO02CF2C2Me (4.2 m) 20 were added to a sol ution of
1- br onoN®4 | uor o- 4- met hoxy- 2 ni trobenzene obtained in
Ref er eng le 15 (5 g) in DW (40 m), and the
m xtune Was stfrred at 80C overni ght 99 under
at nos . The reaction m xture was cooled to room
an aqueous saturated sol ution of sodi um
bi car bogat e was added thereto, and the m xture was
extracted with ethyl acetate. The extract was washed

concd¥ PR AR BT THE SpHeT S0 BB BT b te Lned
C RAERERAEE a9 00,7 280 1 s, (flpbbhced in ethancy

(20 ml), and 6N hydrochloric acid (100 ml) was added

thereto. The mixture was refluxed for 30 minutes. The
reaction mixture was ice-cooled, and the resulting
precipitate was collected and washed with water to obtain
the title compound as crystals (4.1 g, 88%).

4-NMR (300 MHz, CDCls) &(ppm): 3.87 {3H, s), 6.00 (1H,
brs), 6.54 (1H, d, J=14.7Hz), 7.68 (lH, d, J=8.7Hz).
Reference Example 15

1-Bromo-5-fluoro—4-methoxy-2-nitrobenzene

NO,
Br

MeO
F

5-Fluoro-4-methoxy-2-nitrocaniline obtained in
Reference Example 14 (4.1 g) was dissolved in a mixed
solvent of water (20 ml) and 1,4-dioxane (10 ml), 48%
hydrobromic acid (12 ml) was added to the solution under

refluxing, and then the mixture was refluxed for 15 minutes.
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conpound as an oily substance (3.1 g, 799 . 'H NWR

(300 MHz, CDC13) 5 (ppm : 4.03 (3H, s) , 7.53 (1H, d,

10 J=10.8Hz), 7.56 (1H, d, J=7.2Hz). Reference Exanple

17 2-Fluoro-5-nitro-4-(trifluoronethyl)phenol NO2

CF3 HOF A IN solution of boron tribromde in

di chl oronet hane 15 (15 m) wa®8 added dropwi se to a
solution of 1-fluoro-2

met hoxy-4-nitro-5-(trifluoronethyl)benzene obtained in
Ref.erence Exanpl.e 16 (1.4 g) in dichloronethane (5 n)
vﬁkhe §ERETI6D MiGLURRt 8RS sEPP1eh g0 r%orﬁ%ﬁiﬁbﬁgﬂiﬁﬁ*ée was
over ni gh wat er . and | N hydrochl oric acid was added o
toacﬁ}“ép r‘{e‘?miaﬁ sherfkeourand i mistiute west stizged at 0°C

ut% an organic_l ayer s separated, washed wth

e T e AU 06 FARS argnyas added Gropwise
CRESTLEIE ey BE LR SRRl B, D100, BT s
PR S WS SR A . e
(R el BEabdih b 6T, (Ll o soom
( @rﬁp%?c{aéﬁg‘:g ; chLer fa ek {;t4:|'.'rfrlelélorf%}51h¥1%{lg‘).(y_ %Ee reaction
mixture was extracted with ethyl acetate, and the extract
was washed with water, dried over magnesium sulfate and
concentrated. The residue was purified by column
chromatography (developing solvent: ethyl acetate-
hexane=1:8) to obtain the title compound as crystals (5 g,
91%) .
'H-NMR (300 MHz, CDCla) d(ppm): 3.96 (3H, ‘s), 7.46 (1H, d,
J=9.9Hz), 7.58 {(1H, d, J=8.1Hz),
Reference Example 16

1-Flucro~-2-methoxy-4-nitro-5=-(trifluoromethyl)benzene

NO,
CF,

MeO
F

Copper (I) bromide (0.16 g) and FSO,CFCOMe (4.2 ml)
were added to a solution of l-bromo-5-flucro~4-methoxy-2-
nitrobenzene obtained in Reference Example 15 (5 g) in DMF

(40 ml), and the mixture was stirred at 80°C overnight
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(trifluoromethyl)phenyl]am no}-2-oxoet hyl)-6-net hyl - 2-

0x0- 2H-chronen-4-yl]phenyl}acrylate OH C O00/ F

H3C N\ HCF3 10 COCEt Raney-N (0.5 g) was added to

a solution of 2-fluoro-

5-nitro-4-(trifluoromethyl)phenol obtained in

Ref erence Exanple 17 (0.5 ¢g)23n THF (5 n), and the

m xture was stirred for 2 hours in a hydrogen

at nosphere. The catalyst 15 was renoved by filtration

and, the catalyst was washed with . THF. The conhine
e e

q:o. room
tain

h .
195t A BRRPIREEN ndReWE PRSPt Bt WEH WHHES

a solution of 5-am no-2-flu

R e a7 BB ot
%TZ%@nist—eet HE) - sadoc%lg | 5 55%8-’ lla)%n%ph.enfl }%?%fﬁyl V'Jas
FATRO UL TR (oL T
SR S i e R, SRR o
S5, RIS S8l AP Sl o
(201 Py Yage8ddeda LA JR nehBnbdiee) AN { RBLALA! UEKe Waltle

Irre ern ght. e reaction mxture was

Ce&ﬁﬁﬁﬂc?taesd'ana%q.l&hguﬁﬂrfgée S g, 79%).

!H-NMR (300 MHz, CDCls) &(ppm): 4.03 (3H, s), 7.53 (lH, d,

J=10.8Hz), 7.56 (1H, d, J=7.2Hz).
Reference Example 17

2-Fluoro-5-nitro-4-(trifluoromethyl)phenol

NO,
CF,

HO
F

A 1N solution of boron tribromide in dichloromethane
(15 ml) was added dropwise to a solution of 1l-fluoro-2-
methoxy-4-nitro~5-(trifluoromethyl)benzene obtained in
Reference Example 16 (1.4 g) in dichloromethane (5 ml) with
ice‘-—cooling. After stirring at room temperature overnight,
water and 1N hydrochloric acid was added to the reaction
mixture. After stirring f_or 30 minutes, an organic layer
was separated, washed with water, dried over magnesium

sulfate, and concentrated. The residue was purified Dby
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purified by colum chromatography (devel opi ng sol vent:
et hyl acetate-hexane=1:3) to obtain the title conpound
as 10 crystals (0.84 g, 74%. 1H NWR (300 MHz, CDC13)
5(ppm: 1.31 (1H, t, J=6, 9%&) 2.28 (3H, s), 3.42. - -
(1H, d, J=14.7Hz), 3.62 (1H, d, J=14.7Hz), 4.23 (2H,

q, J=6.9Hz), 6.48 (1H, d, J3® 6Hz), 6.84 (1H, s),

7.21 (1H, d, J=10.2Hz), 7.34 (1H, d, J=7.5Hz), 7.37

(1H, s), 15 7.56-7.75 (5H n) 8.16 (1H, brs) 8. 50
(1H, brs). Reference Exanp

qopys qu:cpmwapsm (@EVFFQP:!‘P%OPBlgerr gkpyd. acetate-

trifl th I 2- | - 6- met hyl
Ao tai e Sl e LS8! 5568 Y 168
H3C H CF3 20 COCH Et hyl

%ﬁb 3-{3-[7-chl oro- 3- (2 ([ 4-fluoro-5-hydroxy-2 102

bk SR BN BT AR S5 T8 B TR (LR <
UL or TR Tl I Tha* @ nanol (40 m) . and 2
%a%we"“s S%%'e@”l M8 Ting Tor 5 hour's. the reaction
I e

A R BB st
fﬁuEﬁﬁgﬂéﬁtiqyl]phenyl}acrylate

OH

Raney-Ni (0.5 g) was added to a solution of 2-fluoro-
5-nitro-4- (trifluoromethyl)phenol obtained in Reference
Example 17 (0.5 g) in THF (5 ml), and the mixture was
stirred for 2 hours in a hydrogen atmosphere. The catalyst
was removed by filtration and the catalyst was washed with
THF. The combined filtrate and washings were diluted with
THF. to obtain a solution of 5-amino-2-fluoro-4-
(trifluoromethyl)phenol in THF (50 ml).

DMF (one drop) was added to a solution of (7-chloro-4-
{3-[(1E)-3=-ethoxy-3-oxo-1-propen-1l-yl]phenyl}-6-methyl-2-

oxo—-2H-chromen-3-yl)acetic acid obtained in Reference
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10 to
439 .

3.34 (
6.95 (

(1H, d,

7.92
brs),
5- Fl uo

F_ 5
dF&emp

LR

After
% PaFes

TBEE

pOPEFT
soLut

(1H, d, J=7.8Hz), 9.52 (%

obtain the title conpound as crystals (0.346 g,
1H NVR (300 MHz, CDC13) 6(ppm: 2.26 (3H, s),

2H, m, 6.57 (1H, d, J=16.2Hz), 6.92 (1H, s),

1H, d, J=8.2Hz), 7.35 (1H, d, J:8.4FE),“7.50

' J=11.4Hz), 7.61-7.66 &EH . 7.73 (1H, s),
15 brs), 10.94 (1H

12.41 (1H, brs). Reference Exanple 20

ro-2-nitro-3- (trifluoronethyl)phenol NC2 HO CF3

oryRaEn 0Bl 9 TA Vet (o ofbrce

l%%fﬁﬂ%@%gogvi??e%ﬂ%ﬁe i %%SSJPFP% sor 30
&7 e Fe At e AT BobBabifet | L apove-

tract was wash with an gueous S t ed A
mBF arbonaﬁ@ﬁugguPlon ancP:Eel 3 Qhﬁé@ g Fluoro—d

S water, “drie

i%&%@%'f%hﬁgh%ﬁrona@Peﬁﬁﬁﬁgﬁg ﬁ?“3$%£e§B8&§ WaS the

e dev

O oo BE  Fr A SRES z%%/sh"?{ftﬁa” e, ™0

C?%éé%éﬂp%mggu?reoad%éklf %ﬁﬁéf%gﬁ ana 7&@ ! rgsléue was

an ol CDCI3) 5. 6.92 10

dgurifigd5kg§ ?%a@dﬁh, Zh98m£%$§r59hy (developing solvent

ethyl

cryst

acetate~hexane=1:3) to obtain the title compound as

als (C.84 g, 74%).

1H-NMR (300 MHz, CDCls) 5(ppm): 1.31 (1H, t, J=6,9Hz), 2.28B

{3H,
4.23

7.21

7.56-

s), 3.42 (1H, d, J=14.7Hz), 3.62 (1H, d, J=14.7Hz),
(24, g, J=6.9Hz), 6.48 (1H, d, J=15.6Hz), 6.84 (lH, s),
(1H, d, J=10.2Hz), 7.34 (1H, d, J=7.5Hz), 7.37 (1lH, s),

7.75 (5H, m), 8.16 (1H, brs), 8.50 (1H, brs).

Reference Example 19

(2E)

-3-{3-[7-chloro~3~(2-{ [4-fluocro-5-hydroxy-2-

(trifluoromethyl)phenyl]lamino}-2-oxoethyl-6-methyl-2-oxo-

2H~chromen-4-yl)phenyl]acrylic acid

Ethyl (2E)-3-{3-[7-chloro-3-(2-{[4-fluoro-5-hydroxy~2-
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Ref erence Exanple 21

2- Am no-5-fluoro-3-(trifluoronethyl)phenol NH2 HO F3

F 5-Fluoro-2-nitro-3-(trifluoronethyl)phenol obtained
in 15 Reference Exanple 20 was dissolved in ethanol .
(15 m), 10% Pd-C (100 ng) was added to the solutlon
and the mixture was stirred ¥ rnight in a hydrogen

at nrosphere. The catalyst was renoved by filtration

and the reaction mxture was concentrated to obtain

G SRR i -
oot B AL % D cacnc
it wmmm D PR AT
ts'!gir)ut ?16% ng?gg{:m D%: (%Hg %%Opa?quvé’%%sads%%qu}no h%;droxlde
USHLLAR) 5 ShPeyas Buhoh BLARSEAL Y kBRET UL LA e
(hours)’ the reaction mixture was concentrated, and 1IN
hydrochloric acid was added to the residue, and the mixture
was extracted with ethyl acetate. The extract was washed
with water, dried over magnesium sulfate, and concentrated
to obtain the title compound as crystals (0.346 g, 43%).
14-NMR (300 MHz, CDCl;) S(ppm): 2.26 (3H, s), 3.34 (2H, m),
6.57 (1H, d, J=16.2Hz), 6.92 (1H, s), 6.95 (1H, d, J=B.2Hz),
7.35 (1H, d, J=8.4Hz), 7.50 (1H, d, J=11.4Hz), 7.61-7.66
(3, m), 7.73 (1H, s), 7.92 (1H, d, J=7.8Hz), 9.52 (1H,
brs), 10.9%94 (l1H, brs), 12.41 (1lH, brs).
Reference Example 20

5~Fluoro~2-nitro-3-(trifluoromethyl)phenol

NO,
HO CF;

F
5-Fluoro-3-{trifliuoromethyl)phenocl (1.27 g) was
dissolved in acetic acid (3 ml) and water (1.5 ml), and
nitric acid (3.0 ml) was added thereto. The reaction

mixture was stirred at 50°C for 30 minutes. After cooling,
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10 and oxalyl chloride (0.1lm) was added dropw se
thereto. After stirring for 1 hour, the reaction

m xture was concentrated. The residue was di ssol ved

in THE (10 M), 2- _

am no-5-fluoro-3-(trifluoronethyl)phenol obtained in

Ref erence Exanple 21 (0.22 g)lﬁés added thereto, and

the 15 mi xture was stirred overnight. Water was added

to the reaction mxture, and the m xture was

extracted with water. . The extract was washed, wi.t h I N
h§AFSENNESI AOSEAd £ Oyt hen tRAR I Oa PH TS s GG ihe mixTULe
bi carbonate solutjon and water, dried over nmm n%fium
SHFP aPBL TARHECORLERL PSR TS T RGP e R e 27

"3 aRaPHE naRanented) TOLIB FIFERENTLE | & SRS LOR o ARG HIF teE
s oAl O B g VR B00 M ) o
qrosiduangre e da byl Snpko iponl ety 2 [sb4oping
2sgTupipp: Cethyly) fhgsac asaba Tl Gt obTle Thpgy witle
?ﬁ%ﬁ@%@%@-%%? lgg%§?-@2-fﬂﬁzfluoro-2-hydroxy-6-

EReora ) Phesh[arenolar, 0O lin® mskefigne,
FalBfzd N7 15X Pu, m). 25 as an oil: 'm-wMR (CDC13) B: 6.92

(1H, dd, J=10.5Hz, 2.7Hz), 7.02 (1H, m).

Reference Example 21

2-Amino~5-fluoro-3-(trifluoromethyl)phenol

NH;
HO CF3

F
5-Fluoro-2-nitro-3-(trifluoromethyl)phenol obtained in
Reference Example 20 was dissolved in ethanol (15 ml), 10%
Pd-C (100 mg) was added to the solution, and the mixture
was stirred overnight in a hydrogen atmosphere. The
catélyst was removed by filtration and the reaction mixture
was concentrated to obtain the title compound as oil (0.22
g, 77%).
'H-NMR (300 MHz, CDCl3) &(ppm): 6.67 (1H, d, J=8.7Hz), 6.77

(1H, d, J=8.1lHz).
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COOH Et hyl
(2E)-3-{3-[7-chloro-3-(2-{[4-fluoro-2-hydroxy- 6-
(trifluoromethyl)phenyl]am no}-2-oxoet hyl)-6-net hyl -
0X0- 2H- chronen-4-yl]phenyl}acryl ate obtained in

Ref erence 15 Exanple 22 (0.31 g) was dissolved in a
m xture of THE (5 m) and e@ﬂgnol (5 M), and 2N
aqueous sodi um hydroxide solution (1.5 m) was added
thereto. After stirring for 5 hours, the reaction

m Xt ure was concenérated. To the residue was added 1IN
?@%ﬁ%ﬁﬂﬁ?ﬂﬁ%ﬁmﬂﬁed nd the mixture was 20 extracted

Rt o ?r‘ml Rl & e lﬁﬁesﬁee% pgrggy-6-
&trlé;%oobtauwwhp §6§ kﬁE ind a?BKE¥SE éiéiiﬁgﬁgxo_
%;%Ffmfﬁnfe“f%l(%?néﬁ?aﬁw%ﬁ), ey ?43? ﬁ)?g

7.91 (1H, d, J=7.5Hz), 9.17 5 (1H, brs), 10.53 (IH,
. e foll.ow ng Formul ation

anpl es, Conpounds Ato E
ds. Conpound A: nonocal ci um

(trlfluoronethyl)phenyl]an1no]
- 2- oxoet hyl ) - 6- met hyl - 2- oxo-
2H chr omen- 4-yl ] phenyl Jacrl yrate

t r.i S(ﬁMFfP&%TF&}BH)) meEhyhaghng Seldolution of (7-chloro-4-
{ (3-[ (1E) -3-ethoxy~3-oxo-1-propen-l-yllphenyl)-6-methyl-2-

oxo-~2H-chromen-3-yllacetic acid (430 mg) in THF (20 ml),
and oxalyl chloride (0.1lml) was added dropwise thereto.
After stirring for 1 hour, the reaction mixture was
concentrated. The residue was dissolved in THF (10 ml), 2-
amino-5-fluoro~-3-(trifluoromethyl)phenol obtained in
Reference Example 21 (0.22 g) was added thereto, and the
mixture was stirred overnight. Water was added to the
reaction mixture, and the mixture was extracted with water.
Thel extract was washed with 1N hydrochloric acid, an
agqueous saturated sodium bicarbonate solution and water,
dried over magnesium sulfate, and concentrated. The
residue was purified by column chromatography (developing

solvent: ethyl acetate-hexane=1:3) to obtain the title



15 Conpound C. (2E)-3-[3-[7-chloro-3-(2-[[4-fluoro-2-
(trifluoronethyl)phenyl]am no]-2-oxoet hyl)-6-net hyl -
0x0- 2H chronen-4-yl]phenyl]acrlyrate diethanol am ne
salt Conmpdund D: nonocal ci um
bi s(3-[3-[6-chloro-3-(2-[[4- fluoro-2-
(trifluoromethyl) phenyl] ami &89 -2-oxoethyl) -7 20
nmet hyl - 2- oxo- 2H chr onen- 4-yl ] phenyl ] pr opi onat e)
Conpound E: nonocal ci um bi s(4-[3-[7-chl or o- 3- (2 [[4-
fluoro-2-(trifluorqgnet hyllphenylé am no]
_Qomﬁﬁﬁﬁqnﬁg grystals (0.3
r;p rﬂ\ﬁq 2- 0X0- 2H chronmen-4-y en I]bst anoat e

Rat (360 BegnpOC28) Aé‘mpand ri-GH ¢ Equsrrgg?e%%’r

t ACAT 107 hi bi t
gﬁ%nu%g' gfg e (ﬁ1Hes§n‘|t n‘:f‘lﬁl\ﬁler?t?'llr (3noréa3l %an t| e J=14.7Hz),

%E?éz‘i%%tfqi?ﬂmbeé’ﬂaﬁd“%eﬁi Ky f %nﬁgeﬁ% Ea§?og§, ),
5 a%gégg 'eth PrBdte) | 1sTad 1 Fapariead T2H; k) /.61,
SBpae ot By ot Eal et %ﬁetﬁé Frobe used. 1.

I A 10 10 (2) L : 90
(ngg%lf%? %r%“g%]ll % Cel | ul bse 70(rrz; ?Z;oi/ggnesig?n
LB - PSR Sana P A Ay by 69) ane
(trifluoromethyl)phenyl]amino}—2—oxoetpyl)-G—methyl—z—oxo—

10 2H~chromen-4-yllphenyllacrylic acid

Ethyl (2E)-3-{3-[7-chloro-3-{2-{[4~fluoro-2-hydroxy-6-
(trifluoromethyl)phenyl]lamino}-2-oxoethyl) -6-methyl-2-oxo-
2H-chromen-4-yllphenyljacrylate obtained in  Reference

15 Exampie 22 (0.31 g) was dissolved in a mixture of THF (3
ml) and ethanol (5 ml), and 2N aqueous sodium hydroxide
solﬁtion {1.5 ml) was added thereto. After stirring foxr 5
hours, the reaction mixture was concentrated. To the
residue was added 1N hydrochloric acid and the mixture was

20 extracted with ethyl acetate. The extract was washed with

water, dried over magnesium sulfate and concentrated to
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15 granul ated. To this is added the remai nder of (4)
and the entire is encapsulated into a gelatin
capsule. 2. Tablet (1) Conpound A: 2.705 mg (2)
Mannitol : 438.295 ng 20 (3) Mcrocrystalline
Cellulose: 90 ng (4) Povidone: 30 ng (5)

Croscarnel |l ose Sodium 30 ng 106) Magnesi um st ear at e:
9 mg (7) Hydroxypropyl nethylcellulose 16.72 ng 25 (8)
Macrogol : 3.6 ng 108 (9) Ti tani um Di oxi de: 3.6 ng
(10) Ferric Oxide: 0.08 One tablet 624 (55)' (2),
(Bytay the td-rté-eglc&ﬁBP}iP@das quhaslsgr(é?néﬁé %%5)

and (6) are added and conpressed |nto a table
PO g 00abREr RSt Gt K - 2Re tucsls %ﬁ%tﬁ%h m),

of the_m xture_of (27}2? (?f; _(69) gand%ﬁ(! to g ;Lhe
443 é%ﬁtedift abT et b1 B &S0 3 of ¥ron? 1 i
s e B, 5
diggolyed Tndistilled vater 1o 1y, brs).
In the following Formulation Examples and Experimental
Examples, Compounds A to E mean the following compounds.
Compound A: meonocalcium bis((2E)-3-[3-[7-chloro-3-(2-
[[4-fluoro-2-(trifluoromethyl)phenyl]amino]-2-oxoethyl)-6-
methyl-2-oxo-2H-chromen-4-yllphenyl]acrlyrate) trihydrate,
Compound B: (2E) -3-[3-[7-chloro-3~{2-[[4~-fluoro-2-
(trifluoromethyl)phenyl]amino]~2-oxoethyl)-6-methyl-2-oxo-
2H-chromen—-4-yl]phenyllacrliyrate
tris (hydroxymethyl)methylamine salt
Compound  C: (2E) -3-[3-[7-chloro-3-(2-[ [4-fluoro-2-
(trifluoromethyl)phenyl]amino]-2-oxoethyl)~-6-methyl-2-0xo-
2H-chromen-4-yllphenyljacrlyrate diethanoclamine salt
Compound D: monocalecium bis(3~[3=-[6-chloro=-3-(2-[[4-
fluoro-2- (trifluoromethyl)phenyl)aminc]-2-oxoethyl) -7-
methyl-2-oxo-2H~-chromen~4-yl]phenyl]propionate)
| Compound E: monocalcium bis(4-[3-[7-chloro-3-(2-[[4~-
fluoro-2- (trifluoromethyl)phenyl]amino] -2-oxoethyl) -6-
methyl-2-oxo-2H-chromen-4-yl]phenyl]butancate
Formulation Example

A lipid-rich plaque regressing agent or an ACAT
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15 injection to make the total volunme 2 m, and

charged in an anpoule. Al steps are perforned

aseptically. 4. Capsule (1) Conpound B: 10 ng (2)

Lactose: 90 ng 20 (3) Mcrocrystalline Cellulose: 70

ng (4) Magnesium stearate: 10 ng One capsule 180 ny

(1), (2), (3) and 1/2 of (4) at@’ nmi xed and then

granul ated. To this is added the remai nder of (4) and

the 25 entire is encapsulated into a gelatin capsul e.

k., 109 5. Tablet (1) Conpound B: 2.705 (2)°

Ve ikgitors pnred nARY tﬂa? W@P@W%@%l#%@%qnﬂ dogention

90 ng 5 (4) Povi done: ng (5) Croscarnel | ose

S 1R 3Btige eeyr%wé%.fam%apépeucgd f°f7)exampler by

Hydr oxypr.opyl net hyl cel | ul ose 16.72 ng (8) Macrogol:
W?qugﬂéOUQPgTﬁPﬁﬁ?hﬁ?{ﬁ%ﬁnde 3.6 ng (10) Ferric

i de’ .08 tahlet 6 (1. (2), (3
(4I) :r etngraﬁggat %ell-pguin% S nghr% 1)01’1( ) g ) :Lngred:l.ents

{additives) other than an active ingredient, products
listed in Japanese Pharmacopoeia, Japanese Pharmaceutical

Codex or Japanese Pharmaceutical Excipients can be used.

1. Capsule

(1) Compound A: 10 mg
(2) Lactose: 90 mg
(3) Microcrystalline Cellulose: 70 ng
(4) Magnesium stearate: 10 mg

One capsule 180 mg
(1}, (2), (3} and 1/2 of (4) are mixed and then
granulated. To this is added the remainder of (4) and the

entire is encapsulated into a gelatin capsule.

2. Tablet

(1) Compcound A: 2.705 mg
(2) Mannitol: 438.295 mg
(3) Microcrystalline Cellulose: 90 mg -
(4).Povidone: 30 mg
(5) Croscarmellose Sodium: 30 my
(6) Magnesium stearate: 9 mg

{(7) Hydroxypropylmethylcellulose 16.72 mg

(8) Macrogol: 3.6 mg



(5) and (6) are added and conpressed into a tablet.
The 15 resulting tablet was coated with the aqueous
solution of the mxture of (7), (8), (9) and (10) to. .
give the film coated tablet. 6. Injection. formu-ation -
(1) Compound B: 10 mg 20 (2) Inositol: 100 myg (3)
Benzyl al cohol: 20 ng One ampddl e 130 ng (1), (2) and
(3) are dissolved in distilled water for injection to
make the total volume 2 m, and charged in an 25

oul e. steps are perforrred ase tlcally 110 7.
@ngsweareaqm@ma% C 10 ng (2) =& 8%: 90 ng (3)
M crocrystalline Cellulose: 70 ng Magnesi um
1 Bhr heeriqPHfe:one capsul e 180 mgo'(ozg ®J2), (3) and
1/2 of (4) are mxed an E granu ted To this is
added t he renalnder 3&& &hd t he i

Comatha )2 w@g é‘; SR ArEb LAt z&@T%%'l% grdute,
W%?rocrysf Ilégg n% comﬁF%ssed into a tablet. The
resulting tablet was coated with the agqueous sclution of
the mixture of (7), (8), (9) and (10) to give the film
coated tablet.

3. Injection formulation

(1) Compound A: ' 10 mg

(2) Inositel: 100 mg

(3) Benzyl alcohol: 20 ng
One ampoule 130 mg

(1), (2) and (3) are dissolved in distilled water for
injection to make the total volume 2 ml, and charged in an

ampoule. All steps are performed aseptically.

4. Capsule
{1) Compound B: 10 mg
(2) Lactose: 90 mg
(3) Microcrystalline Cellulose: 70 mg
(4)‘Magnesium stearate: 10 mg
One capsule 180 mg
(1), (2, (3) and 1/2 of (4) are mixed and then

granulated. To this is added the remainder of (4) and the

entire is encapsulated into a gelatin capsule.
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(4) Povidone: 30 ng 15 (5) Croscarnell ose Sodi um 30

nmg (6) Magnesium stearate: 9 ng (7)

Hydr oxypr.opyl net hyl cel | ul ose 16.72 ng (8) Macrogol:

3.6 ng. (9) Titanium Dioxide: 3.6 ng 20 (10)-Ferric- -~
oxide: 0.08 ng One tablet 624 ng (1), (2), (3) and

(4) are granulated. To this grk®%le, (5) and (6) are
added and conpressed into a tablet. The resulting
tabl et was coated with the aqueous solution of 25 the

m xture of (7), (8), (9) and (10) to give the film 111
coat e@Pl&ll et. 9. Injection fornulation (1) Conpound

C .10 2). | itol: 100 | cohol :
2o“ﬁg°%?f@ é‘ ’OBPZS'BS ny (1)ng(2) a%d Eg)m rea wome

di ssolved .in dlstllled wat er for ion to nake
th‘@ t&‘ta&r“ i¥8lame 2 n, and chargeo‘lﬁTeza‘ mpoul e. Al

o PR LAY o200yl © (9

M cro%dzitghgune Cel l ul ose: 70 ny

(4) 30 mg
(5) Croscarmellose Sodium: 30 mg
(6) Magnesium stearate: : 9 mg

(7) Hydroxypropylmethylcellulose 16.72 mg

(B} Macrogol: 3.6 mg
(9) Titanium Dioxide: 3.6 mg
(10} Ferric Oxide: 0.08 mg
Cne tablet 624 mg

(1), (2), (3} and (4) are granulated. To this granule,

(5) and (6) are added and compressed into a tablet. The
resulting tablet was coated with the agueous sclution cof
the mixture of (7)), (8), (9) and (10) to give the film
coated tablet.

6. Injection formulation

(1) Compound B: 10 mg

(2) Inositol: 100 mg

(3)‘Benzyl alccohol: 20 mg
One ampoule 130 mg

(1), (2) and (3) are dissolved in distilled water for
injection to make the totzal volume 2 ml, and charged in an

ampoule. All steps are performed aseptically.
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(4) Magnesium stearate: 10 ng 15 One capsule 160 ny
(D, (2), (3) and 1/2 of (4) are m xed and then

granul ated. To this is added the remai nder of (4) and
the entire is encapsulated into a gelatin capsule.
11. Tablet 20 (1) Conpound D: 2.705 ng (2) Mannitol:
438.295 ng (3) Mcrocrystalli¥d Cellul ose: 90 ng (4)
Povi done: 30 ng (5) Croscarnellose Sodium 30 ng 25
(6) Magnesium stearate: 9 ng --------- I 112 (7)

H¥dr xggrg yl met hyl cel lul ose 16.72 ng (8) Macrogol:
3.6 ﬁﬁ g ; Titanium Di oxide: 3.6 ng (10) Ferric

' .. 0.08 5 One tablet 624 2), (3 d
Eﬁ;9:FSmBPHﬂgF%ied.eToathﬁs grangFei&)T%§ ;nd((é)agre

added_and conpressed into a tablet. . resul ting
6y ot SfkeS

. ‘ Edated with the aqueous g%nﬁ?ion of the
ciat ot eEpbistabitns s i 20 " () compound
D*4}0Mggnesium stearate: 10 mg

One capsule 180 mg
(1Y, (2), (3) and 172 of (4} are mixed and then
granulated. To this is added the remainder of (4) and the

entire is encapsulated into a gelatin capsule.

8. Tablet

(1) Compound C: 2.705 mg
(2) Mannitol: 438.295 mg
(3) Microcrystalline Cellulose: 90 myg
(4) Povidone: 30 mg
(5) Croscarmellose Sodium: 30 mg
(6) Magnesium stearate: % mg

(7) Hydroxypropylmethylcellulose 16.72 mg

(B) Macrogol: 3.6 mg
(9) Titanium Dioxide: 3.6 mg
(10) Ferric Oxide: 0.08 mg

| One tablet 624 mg

(1), (2), (3} and (4) are granulated. To this granule,
(5) and (6) are added and compressed into a tablet. The
resulting tablet was coated with the agqueous solution of

the mixture cf (7), {(8), (9) and (10) to give the £film
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(2) Inositol: 100 ng (3) Benzyl alcohol: 20 ng 15 One
anpoule 130 ng (1), (2) and (3) are dissolved in
distilled water for injection to nake the total
volunme 2 m, and charged in an anpoule. All..steps are
performed aseptically. 13. Capsule 20 (1) Conpound E
10 ng (2) Lactose: 90 ng (3)1MM crocrystalline
Cellulose: 70 ng (4) Magnhesium stearate: 10 ng One
capsule 180 ng 25 (1), (2), (3) and 1/2 of (4) are
m xed and then 113 granulated. To this is added the
rEﬁﬁFﬁge?a%$eY4) and the entire is encapsulated into
a.gelatin capsule. 14. Tablet (1) Conpound E: 2.705 ng
59(Z#nﬂﬁﬂﬁ+?€lﬁ°§ﬁ§%%ﬁi?nwg (3) Mcrocrystalline
ul,lose: 90 mg (4) Povidone; 30 ng (5)
gﬁ%icé?ﬂ%??% e€Sodium 30 ng (B)™¥mgnesi um stearat e:

9 0 (. dr oxypr opyl net h el lulose 16.72 nmg (8)
Nég?oé%?éléﬁgyng (9) Titaniuﬁb@i%&ide: 3.6 ny
(3) Benzyl alcohol: 20 mg

One ampoule 130 mg

{1), (2) and (3) are dissolved in distilled water for

injection to make the total volume 2 ml, and charged in an

ampoule. All steps are performed aseptically.

10. Capsule

(;) Compound D: 10 mg
(2) Lactose: 90 mg
(3) Microcrystalline Cellulose: 70 mg
(4) Magnesium stearate: 10 mg

One capsule 180 mg

(1y, (2), (3} and 1/2 of (4) are mixed and then

granulated. To this is added the remainder of (4) and the

entire is encapsulated into a gelatin capsule.

11. Tablet

(1) Compound D: 2.705 myg
(2)‘Mannitol: 438.295 mg
(3} Microcrystalline Cellulose: 90 mg
(4) Povidone: 30 mg
(5) Croscarmellose Sodium: 30 mg

(6) Magnesium stearate: 9 mg
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(10) Ferric Oxide: 0.08 ng One tablet 624 ng 15 (1),
(2), (3) and (4) are granulated. To this granule, (5)
and (6) are added and conpressed into a tablet. The
resul-t-i-ag -tabl et was coated with the aqueous bolutlon
of the mxture of (7), (8), (9) and (10) to give the
film coated tablet. 20 15. In}®etion formul ation (1)
Compound E: 10 mg (2) Inositol: 100 mg (3) Benzyl

al cohol: 20 ng One anmpoule 130 ng 25 (1), (2) and (3)
are dissolved in distilled water for 114 injection to
melde tiveregyaropslupenpl¢glluRfechad§ed2i B9 an

a oule. Al steps are performed aseptically.

r M4¥€FPEPLExanpl e 1 (oral absorbab?{$¢t8® The ora
absorbablllt of the conpound of the resent 5
|n@%n@?&ﬁn&PWIDng?ﬁ?ustrated by the PoPI®%i ng
Ex rimental Exanple. [Method] Male Zeal and white

)tgefﬁl§)oﬁé?% forced to take Cﬂgﬁ % A Bor X
oraIIy (0.5% suspension in nethylcell Iose t he dose
was 10 ng/kg in ternB Qﬁ ound ﬁ; %gblood | evel

f Cb d th t he
i i bl QBA 1 STl SRk, At BRI E Bl 1 e oranule,
r e(%%hl anr%:it Iilg] rr%):(clermrgd%ldooadncl eé:/gzllpz.(essec? inte a tablet. The

resulting tablet was coated with the agueous solution of
the mixture of (7}, (8), (9) and (l0) to give the film
coated tablet.

12. Injection formulation

(1) Compound D: 10 mg
(2) Inositel: 100 mg
{3) Benzyl alcochol: 20 mg
One ampoule 130 mg
(1}, (2) and (3) are disseclved in distilled water for

injection to make the total volume 2 ml, and charged in an
ampoule, All steps are performed aseptically.

13. Capsule

(1) Compecund E: 10 mg
(2)‘Lactose: 9C¢ mg
(3) Microcrystalline Cellulose: 70 mg
(4) Magnesium stearate: 10 mg

One capsule 180 mg

(1), (2), (3) and 1/2 of (4) are mixed and *then
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Compound X: (2E)-3-{3-[7-chloro-3-(2-{[4-fluoro-2-
(trifluoronethyl)phenyl]am no}-2-oxoet hyl)-6-net hyl - 2-
oxo ‘15 2H chronen- 4yl ] phenyl }acrylic acid described in
I nternational Publication WO02/06264. [Results] -The
results are shown in Table 1. Wien Conpound A or B
was administered orally, a bl &3 | evel higher than
that of oral adm nistration of Conpound X was 20
observed. Table 1 Conpound A -conpound B Conpound X
Ong%#égynt) 13229 15060 173 . Tmax (h) 0.670.29

FERP e o330 B S e RddegmtifeSempiney Of ¢ b -and the
co

ound, of the resent invention shows excell ent

ST & SIS FRGAPSEY 2 T89S 10EQ nR 99t SBREHPPe 2( ACAT
i,nhi hjtary activity) [Preparation of nouse abdom na
ok ol

m cr osone ACAT] According to the nethod of
anada et .. (Experinmental Medici Suppl i ment
yg'lk). ?Ef’mﬁﬁé"’fg% 5 Gircul ation Reseazr‘gﬁ%Ppgt ocol , p,

:52, 1996)., an abdom nal macrophage, ywas taken froma
f(ﬁzl)oéfayngl&gcgtlé- stinmul at ed C57BL6JE§€LFS%?§}% cul tured

f h i . RP 640- 25m\M HEP H7.0 di
(O, MY hB1 83 R JOARREP TN Tt GRET: ) i um

c aining v 6%protein

(( -%QR%, Q g 10 chol esterol/m) which _had been
p(rq'e%pare dr?g?%t'he nmet hod of Ishii et al3.% fnPshii | et

3lsy AdRHA%5h05: &BEemR: . 12 30 mg

(6) Magnesium stearate: 9 mg

(7) Hydroxypropylmethylcellulose 16.72 mg

(8) Macrogol: 3.6 mg
(9) Titanium Dioxide: 3.6 mg
(10) Ferric Oxide: 0.08 mg

Cne tablet 624 mg

(1), (2), (3) and (4) are granulated. To this granule,
{5) and (6) are added and compressed into a tablet. The
resulting tablet was coated with the aqueous solution of
the mixture of (7), (8), (9) and (10) to give the film
coated tablet.
15. Injection formulation

(1) Compound E: 10 mg

(2) Inositol: 100 mg
(3) Benzyl alcohol: 20 mg
One ampoule 130 mg

(1), (2) and (3) are dissolved in distilled water for
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1139- 1145, 1992). The abdom nal macrophage was then
coll ected by centrifugation (4C, 1y000rpm 5 m nutes)
and sonicated. The sonicated |liquid was centrifuged
(4C, 15-5000rpm 15 minutes) and then ultracentrifuged
(4C, 50, O@0Orpm 90 mnutes) to prepare a m Crosone.
The microsone thus obtained was? used for neasuring
ACAT inhibitory activity of a test conmpound as nobuse
abdom nal macrophage mn crosone ACAT 20 [ Met hod for
measuring ACAT inhibitory activity] A mxture of a
téé‘tJeG?iFrﬁE}uﬁé? makg| E8BefBlahl BRANHe 2 ml, and charged in an
cont ai ni ng-Tri s- HCL buffer 7.5) and

aﬁﬁ‘(l?r?lu S frhdr BpRRY TR &%@‘%@eﬂcﬂﬁe%écﬁf&1 ncubat ed

37C . for 1 m nu

d .3H- ol - dded
Z 1183580 ( BRSS! rf THReEBRLBPAT BN conposed gf
al 116 _djstilled
3/ V) vdBeagded %%Sgrﬁggihwe%%t#%%' SR Sir B resent
hol d h
THRVED ?éﬁt wiat e b e B bR, PEFWS a@xp%mental

E:r tlography (petrol eum et her: di et hyl ether:acetic
B8+ 9: 1 0.1 v/v) and the resulting 3H CE

fracti Egjl £hs E’S% e New tz ﬁ_‘a 8' né,ll Itleaat i%]ba'ﬁ:osum(gia were

ACAT | frate was ca ate rom

prf%‘%%r b QY k& }eed &}@gf% gct i ) dwY %“éi‘ar 3 d. % suspension

und val Ue vvas cal cutd ed as th

0 t CA
CTCSREAL 0 el 153" ST, SNEBACH e o
(”eaﬁﬂ6ﬂgdAX$@S ﬂgéfogaﬂlevel of Compound X was measured with

time to determine the maximum blood level (Cmax) and time
required for reaching the maximum blood level (Tmax).
Compound X: (2E)=-3-{3-[7-chlocro-3-{2-{[4-fluorc-2-
(trifluoromethyl)phenyljamino}-2-oxcethyl)~6-methyl-2-oxo-
2H~chromen-4yl]phenyllacrylic acid described in
International Publication WC02/06264.

[Results] The results are shown in Table 1. When
Compound A or B was administered orally, a blood level

higher than that of oral administration of Compound X was

observed.
Table 1
Compound A Compound B Compound X
Cmax (ng/mL) 132%29 150160 1743
Tmax {h) 0.67+0.29 1.17+0.76 1.33%£0.58

As seen from these results, the compound of the

present invention shows excellent oral absorbability.
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As apparent fromthe above results, the conpound of
the present invention has excellent ACAT inhibitory
activity, and useful as a novel arteriosclerosis
treating 15 agent that results in inhibiting formation
of and regressing an arteriosclerotic |esion.

I ndustrial applicability Since the conpound of the
present invention has 20 excellent lipid-rich plaque
regressing activity or/and ACA{s inhibitory activity,
excel | ent physi cochem cal properties and oral
absorbability, they are useful as a nedi canent for
preventing or treating, coronary syndrome such as
nf%%%ﬁ?ﬂmﬂntﬁﬁfﬁﬁ%WHkﬁwZdﬁﬁﬁﬂnsnnﬂﬁh§oaMga¢%nvqﬂmh pher al

25 artery occl usion, gerllpen1a cerebra

i nFETRAGH10119E RetssyrEA @Wroah%@? iSEPEPBS | ACAT]
at hero cler SIS Al zh ner eas nult e risk
yndro?% 1h%t 258l i sThe yﬂﬂ?% , ?c ﬁ%ﬂﬂﬁ? al.
( CerthpdIHR taiat e MoNk@Y.12,
huna et c. preventing or B ?rea I ng res endS|s

afdiefmﬂ-g%oﬁr @(ﬁa*s@&réﬁ enprPLAGATENL, 1185 LAl M3 Jfl’t an

An al kaline earth nmetal salt or an organlc am né sa
ofaticaampOUNflat eppesRNt 6Aisby chRenf ofMBd a d | khiBgl @cSlate-

||$¥§£:£;t2d C57BL&J mouse and cultured for 24 hours in a
RPMI 1640-25mM HEPES (pH7.0) medium containing rabbit $-
very low density liboprotein _{B-VLDL, 150 ng
cholesterol/ml) which had been prepared by the method of
Ishii et al. (Ishii I et al., Arterioscler, Thromb., 12,
1138-1145, 1992). The abdominal macrophage was then
collected by centrifugation (4°C, 1,000rpm, 5 minutes) and
sonicated. The sonicated 1liquid was centrifuged (4°C,
5000rpm, 15 minutes) and then ultracentrifuged (4°C, 50,
O00rpm, 90 minutes) to prepare a microsome. The microsome
thus obtained was used for measuring ACAT inhibitory
activity of a test compound as mouse abdominal macrophage
microsome ACAT.

[Method for measuring ACAT inhibitory activity]

A mixture of a test compound, cholesterol-albumin-
containing-Tris~HCL buffer (pH 7.5) and mouse abdominal
macrophage microsome ACAT was pre-incubated at 37°C for 10
minutes, and *H-ocleyl-CoA was added to react at 37°C for 20

minutes. A sclution composed of chloroform-methyl alcohol-
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Al 5 Rwierein RL and R2 are each a hydrogen atom a
hal ogen atom or an optionally substituted |inear
hydrocarbon group; ring A is an optionally further
substituted benzene ring; ring B. is an optionally
substituted benzene ring; R is a carboxyl 10 group or
a linear hydrocarbon group sulddttituted with a

car boxyl group. 2. The conpound according to claiml1,
which is an hydrate. 3. The conpound according to
claiml1, wherein Rl and R2 are each_a hal ogen:atom or

A bt} bed W3t e bietiid dt &d VE1vaS apRged ss w&h%re%@on:
compound according_.to claim1, wherein ring
bBR3 e MFAAUTEInFRALPSERTIGS t PSHEEd (FR'h Eaﬁal?fgféi‘f‘étté&‘ with
al kyl , group _and/or a hal ogen atom 5., The conpound
atldf Ay t oTR% aPFFTaCHN &S nsm%cfaﬁdgrlaapsﬂgca gel thin

resent ed the formul a R
SRR TOGHRAY ok o L8 i oF HEE SR oY Ky 2ot FheCid =
c nd accordi ng to cla i f ere R s
45t edeht Why ¥ 1 o0 T cienefhs Hhepgured
a 5 carbox up and n" is an integer of 1 to 3. 7.

- N GOUFLEFai m 1, which is an

i s g el cor 8 "1 b g
ap%éﬁ&f%@%ﬁ?based on ACAT activity without a test compound,
and an ICsp; value was calculated as the concentration of a
test compound showing ACAT inhibiting rate 350%. As a
result, ICsp value of the compound A was 1956 nM.

As apparent from the above results, the compound of
the present invention has excellent ACAT inhibitory
activity, and useful as a novel arteriosclerosis treating

agent that results in inhibiting formation of and

regressing an arteriosclerotic lesion.

Industrial applicability

Since the compound of the present invention has
excellent lipid-rich plague regressing activity or/and ACAT
inhibitory activity, excellent physicochemical properties
and oral absorbability, they are useful as a medicament for
preventing or treating, coronary syndrome such as
myocardial infarction and unstable angina; peripheral

artery occlusion, hyperlipemia, cerebral infarction,



10 _ 9. The conpound according to claim1l, which is an
organic amne salt. 10. The conpound according to
claim9, wherein the organic amine salt is a prinary
amine salt. 11. The conpound according to claim 10,
wherein the primary 15 amne salt is a

tri s(hydroxynet hyl ) net hyl ami nd3dalt. 12. The conpound"
selectd fromthe group consisting of nonocal ci um
bis((2E)-3-[3-[7-chloro-3-(2-[(4-fluoro-2-
(trif]luoromethyl)phenyljam ng]-2-oxoet hyl ) - 6- net hyl - 2-
oRETEBER L hr R 2 1] phéﬁ?@?&@??#ﬁf%ﬁ%sr atherosclerosis,

-3-[3-] 7-¢hl -3-(2 20 , ,
%@??ﬂ%%{%- %5%%5’%&@%‘&%3 pHEKy ISYRRRBE- 2raxBetaplism
| BVRERTAR exgERt 9T Fre PR é -Jal Bouse, | 2ot Fafbit, dog,

2E)-3-[3-[7-chl -3- \
(BEL oS, S0t RioliKed onBPROR) K | &R nBFe3eRkiRY  oF

hyl ) -, 6- et hyl - 2- axo- ch n- 4- henyl lacryl ate
LR R T ST A e RO LR, F (Ater Sbent Bl¥cdhén.
bi s{3-[3-[6-chloro-3-(2 120
[[4-fluoro-2-(trifluoronethyl)phenyl]am noj

- 2-oxoet hyl ) -7- net hyl - 2- oxo- 2H- chr onen- 4-yl ] phenyl ]
propi onate) and nonocal ci um
bis(4-[3-[7-chloro-3-(2-[[4-fl uoro-2-
(trifluoromethyl)phenyl] am no

] - 2- oxoet hyl ) - 6- et hyl - 2-oxo 5

2H chronen-4-yl ) phenyl ] but anoate), or.a hydrate
thereof. 13. A process for producing an al kaline
earth netal salt of a conpound represented by the
formula [I]: R / 00O\ / \ f
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agai nst

R 2 R wherein each synbol is as defined in claim1,
which 10 conprises reacting a conpound represented by
the formula [1] with an al kaline earth netal
hydroxi de or an alkaline earth netal hydride, or
reacting an al kaline nethal salt of a conpound
represented by the fornmula [I] with an alkaline earth
netal halide. 15 14. A crystal of the conpound
according to claim1. 15. A madigcanent conprising the
compound according to claim 1 or a crystal thereof.
16. The nedi canent according to claim 15, which is an
oral preparation. 121 17. The nedi canent according -
to claim15, which is a |i g IMSi ch pl aque regressing
agent or an ACAT inhibitor. 18. Use of a conpound
according to claim1l for the manuf acture of a

20T At A TaRB GREYh A, ST T hoPrHBORFRURG 2Lt of

acgoégﬁr%%r}dorg @é Jt-[efqoﬁayt Qﬁ uﬁ%t ¥ of a

ica actrc or therape agent
20. Use of a conpound

of a

nyocardlal i nfarction.

R

wherein R! and R? are each a hydrogen atom, a halogen atom,

or an optionally substituted linear hydrocarbon group; ring

A is an optionally further substituted benzene ring; ring B

is an optionally substituted benzene ring; R is a carboxyl

group or a linear hydrocarbon group substituted with a
carboxyl group.

2. The compound according to claim 1, which is an hydrate.
3. The compound according to claim 1, wherein R! and R® are
each a halogen atom or an optionally substituted C;~; alkyl
groﬁp.

4. The compound according to qlaim 1, wherein ring B is a
benzene ring which is substituted with a halogenated alkyl
group and/or a halogen atom. |

5. The compound according to claim 1, whrerin R is a group
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25

of a nedi canent as prophylactic or therapeutic agent
against coronary artery restenosis after PTCA or

stent placenment. 22. Use of a conpound according to
claiml for the manufacture of a nedicanment as

prophyl actic or therapeutic agent agai nst peripheral
artery occlusion. 23. Use of a conpound according to
claiml for the manufacture of a nedicanment as

prophyl actic or therapeutic agen® agai nst

hyperlipem a. 24. Use of a conpound according to claim

1 for the manufacture of a nedi canent as prophylactic

or therapeutic agent against ceyrebral_ ,infarction, 25.

Us T o AEEor AR IR f s K ‘15 an
manuf gct ur.e _of a medi gament . rophylactic or

the(rg%%e% %lc géagﬁtarg%éll NSt anc%’?‘g%%)ed‘—l Ora%p(l%p gexé';:/'. 26. Use

of 8. CAIPURRAREORAESD Tollcin! 1 JHLzeBANKI 26T Group
of a nedi canent as prophyltactic or therapeutic agent
agajdstesciteheigierire diseade 1@di-cAY,-R6ewhbrédin R’ is a
conpound according to claiml for the manufacture of

a neshteamnyraep piephyl det b Ditddeer apeuttic 3agent

against multiple risk syndronme or mnetabolic syndrone.

28. 7 Usthepfcampoang oancoatioer donglabdmcl aiwhithf 66 &healkaline
manuf acture of a nedi canent as prophylactic or

t hesapdumedadgeattfor regreéssing or inhibiting
progression or stabilizing of arterjosclerotic or .
at'hr o9t SVPPUnfedFCREAPY tPhELREM| tartBifretBr the alkaline

"eOLESN NSl LMV B LNG RLOGE esslon o

. 9. The compound according to claim 1, which is an organic

amine salt.

10. The compound according to claim 9, wherein the organic
amine salt is a primary amine salt,

11. The compound according to claim 10, wherein the primary
amine salt is a tris(hydroxymethyl)methylamine salt.

12. The compound selectd from the group consisting of
monocalcium bis{({2E)-3-[3~{7~chloro-3~{2~[[4-fluoro-2-
{trifluoromethyl)}phenyllamino]-2-oxoethyl)-6-methyl-2-oxo-
2H-chromen-4-yi]lphenyl]acrylate), {2E)-3-{3~[7-chloro-3-(2-
[[4~fluoro-2- (trifluoromethyl)phenyliamino}-2—-oxcethyl)-6-
metﬁyl—Z—oxo—2H—chromen—4—yl]phenyl]acrylate
tris(hydroxymethyl)methylamine salt, {2E)-3-[3-[7-chloro-3-
{(2-[[4-fluoro-2~(trifluoromethyl)phenyl] amino] -2—-oxoethyl) -
6-methyl-2-oxo-2H-chromen—-4-yl]phenyljacrylate

diethanolamine salt, monocalcium bis{3~-[3-[6-chloro-3-{2-
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stabilizing of arteriosclerotic or atherosclerotic

| esion according to claim28, said nedicanent is

further conbined with a HMS CoA reductase. inhibitor

30. A-nethod for regressing a lipid-rich plaque or
inhibiting ACAT in a manmmal, which conprises
adni ni stering an effective a&80nt of the conpound
according to claiml1 to the mammal . 31. Use of a

conmpound according to claim1 for the manufacture of

a nmedi canment for -thee prevention or treatnent - of
cE)F‘%Jn%]r%Pr%‘)?n‘o(rtéﬁ%lusmomﬁjéléY%)fp"a?Tﬁ’éﬁﬁé‘&ﬁe] aécoresy o 7-
claim1 for the manufacture of a _medi canent for the
W%M"%*ﬁm-ﬁﬂ-&aﬁﬁ@ﬁﬂ-éfym%l@lroppﬁaaiaeti on. 33, and
Use of a conpound according to claim1l for

FORARIGHE of a medi BRFEAT [0k 19 CI%’éOEPe%rﬁt?rbﬁ‘]bﬂuoro -2-

L m 5N RREC B S T GPREROYS) - Broatyi- E-oxo-

gf nent for 5 % g iventlon or. treat nent of corona%y
Enadil PREPY &) PRI ) gt S phaesﬁ%%t
f a co d accqrdin aim1l for
iﬁu?“aaﬁ?rcee Sofox Rﬁagl&‘éh% 29 &ﬁk@&éﬂﬁr LOErh Brtay salt of
treatnent er| arter 36. Use of
& conpot ﬁﬁpé§%ﬁﬁﬁ g ?obélER?n E;?nanufacture
of a nedicanment for the prevention or treatnment of

aerllp-nla H§3 37n Use of a copgpound according to
arm ¥ o RpgFdct ye  of gomedi cament for the

R

wherein each symbol is as defined in c¢laim 1, which
comprises reacting a compound represented by the formula
[I] with an alkaline eartﬁ metal hydroxide or an alkaline
earth metal hydride, or reacting an alkaline methal salt of
a compound represented by the formula [I] with an alkaline
earth metal halide.

l4. A crystal of the compound according to claim 1.

15. A medicament comprising the compound according to claim
1l or a crystal thereof.

16. The medicament according to claim 15, which is an oral

preparation.



infarction. 38. Use of a conpound according to claim1l

for the manufacture of a nedicanmnent for the

prevention or treatment of cerebral apoplexy. 39. Use

of a compound according to claim1 for the manufacture

of a nedicanment for the prevention or treatnent of

Al zheiner's disease. 40. Use of a conpound accordi ng

to claim1 for the manufacture of a nmedi canent for

the prevention or treatnent of Itiple risk syndrone

or nmetabolic syndrome. 41. Use ‘of a compound according

to claiml1 for the manufacture of a nedicanment for
regressing or inhibiting progression or stabilizing

of at1erfhes cledi cinentoacadENGS €b F1atinC 15 £SHAL 43- a hid-
medi cament for regressing or inhibiting progression or

st ab¥19y iFdgause raanessbes|agreanti or om atherneciEretd c

‘l esion according to claim41l, said nedicanent is

furtifer tombimed cohgduna adddaGRA toedusise sbRhikl tRhuracture
43. dfse@ otedicemerpolrsd @mepbytidigct orCltAbrapbut 96 agent against
pr ofaEenasy ayndroméi pi d-ri ch pl aque regressi ng agent or
an ACAT i nhibitor.

»

18. Use .of a compound according to claim 1 for the manufacture
of a medicament as prophylactic or therapeutic agent against

myocardial infarction. ‘

20. Use .of a compound according to claim 1 for the manufacture
of a medicament as prophylactic or therapeutic agent against

unstable angina.

21, Use _of a compound according to claim 1 for the manufacture
of a medicament as prophylactic or therapeutic agent against

coronary artery restenosis after PTCA or stent placement:,

22. Use of a compound according to claim 1 for the manufacture

of a medicament as prophylactic or therapeutic agent against
peripheral artery occlusion. '

23. Use f’f a compound according to claim 1 for the manufacture
of a medicament as prophylactic or therapeutic agent against

hyperlipemia.

24. Use pf a compound according to claim 1 for the manufacture
of a medicament as prophylactic or therapeutic agent against
cerebral infarction,

25. Use :Of a compound according to claim 1 for the manufacture
of a medicament as prophylactic or therapeutic agent against
cerebral apoplexy. ‘

26, Use f’f a compound according to claim 1 for the manufacture
of a.medlcament as prophylactic or therapeutic agent against
Alzheimer’'s disease.
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27. Use of a compound according to claim 1 for the manufacture
of a medicament as prophylactic ox therapeutic agent against
rmultiple risk syndrome or metabolic syndrome.

28. Use of a compound according to claim 1 for thé manufacture
of a medicament as prophylactic or therapeutic agent for
regressing or inhibiting progression or stabilizing of
"arteriosclerotic or atherosclerotic lesion.

29. The medicament for regressing or inhibiting progression or
stabilizing of arteriosclerotic or atherosclerotic lesion
according to claim 28, said medicament is further combined with a

HMG~-CoA reductase inhibitor.

30. A method for regressing a lipid-rich plaque or inhibiting
ACAT 'in a mammal, which comprises administering an effective
amount of the compound according to claim 1 to the mammal.

31. Use of a compound according to claim 1 for the manufacture
of a medicament for the. prevention or treatment of coronary

syndrome.

32. Use of a compound according to claim 1 for the manufacture
of a medicament for the prevention or treatment of myocardial

infarction.

33. Use of a compound according to claim 1 for the manufacture
of a medicament for the  prevention or treatment of unstable

angina.

34. Use of a compound according to claim 1 for the manufacture
of a medicament for the prevention or treatment of coronary

- artery restenosis after PTCA or stent placement.

35: Use of a compound according to claim 1 for the manufacture
of a medicament for the prevention or treatment of peripheral

artery occlusion.

36. Use of a compound according to claim 1 for the manufacture
of a medicament for the prevention or treatment of hyperlipemia.
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37. Use of a compound according to claim 1 for the manufacture
of a medicament for the prevention or treatment of cerebral

infarction.

38. Use of a compound according to claim 1 for the manufacture
of a medicament for the prevention or treatment’ of cerebral

apoplexy.

39. Use of a compound according to claim 1 for the manufacture
of a medicament for the prevention or treatment of Alzheimer's

disease.

40. Use of a compound according to claim 1 for the manufacture
of a medicament for the prevention or treatment of multiple risk

syndrome or metabolic syndrome.

41. Use of a compound according to claim 1 for the manufacture
of a medicament for regressing or inhibiting progression or
stabilizing of arteriosclerotic or atherosclerotic lesion.

42. The medicament for regressing or inhibiting progression or
stabilizing of arteriosclerotic or atherosclerotic lesion
according to claim 41, said medicament is further combined with a

HMG-CoA reductase inhibitor.

43. Use of a compound according to claim 1 for production of a
lipid-rich plaque regressing agent or an ACAT inhibitor.



