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DESCRI PTI ON COUMARI N DERI VATI VE AND USE THEREOF

Technical Field The present invention relates to a
woosiosseumari n derivative having lipid - richp@l/arpoes/003838

regressing activity and/or acyl coenzyme A chol estero

acyl transferase (ACAT) inhibitory activity, which

have superior properties as a nedi canent for

preventing or treating coronary syndrone such as

nmyocardi al infarction, unstable angina and the |ike,

peri pheral artery occl ggicorIpvpsr!i pem a, cerebra
infarction, cerebral apoplexy, arteriosclerosis,

at heroscl erosi s, Al zheiner's disease, or the like.
Background Art Coronary syndronme (for exanpl e,

unst abl e anRgjma, W%@rﬁﬁwgﬂfmﬁtvﬁn THEGheM C

sudden death an the is caused by rupture of a
coronary artery plaque (atherona) fol |l oned by
formati on of a thronbus and the resultant occl usion of

the.lu .Of coronary artery. Peripheral artery
resdetadion e a

used by rupture of an artery plaque
(ath fdlwwdb fmnM|o t hr ompus t he
res %FanP §EEMTsi bRV OF t1 e Iﬁﬁﬁﬁ] % “efi phers "tddierin
artery. These diseases are related closely to,t
deg R4S | SEIVESET leFQqEéCL aﬁu?ip?%gge??%?ﬁrﬂ%ﬁﬁhylty
formed by accumul ati on of _a nacrophage retainin
aqq/@rdgugﬁkhc%%n%ﬁgyegtgp@ﬂesterol acyl transferase (ACAT)

inhibitory activity, which have superior properties as a
medicament for preventing or treatiﬁg coronary syndrome
such as myocardial infarction, unstable angina and the like,
peripheral artery occlusion, hyperlipemia, cerebral
infarction, cerebral apoplexy, arteriosclerosis,

atherosclerosis, Alzheimer’s disease, or the like.

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)
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 plaque
(atheroma) followed by formation of a thrombus and the
resultant occlusion of the lumen of a peripheral artery.

These diseases are related closely to the characteristics
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extensively onto the inner wall of a blood vessel is
bel i eved to cause coronary syndrone and periphera
wa@edosng2sercl usion. A lipid - rich plaque forneRCEIP2005/003838
carotid artery or intracerebral vessel is believed to
cause cerebral apoplexy or cerebral infarction
Accordingly, regression and renoval of a lipid- rrich
pl aque are very inportant for preventing or treating
coronary syndronme such as myocardial infarction and

ofUBSFQBhﬁeathﬂﬁe@slﬂﬁﬂé AsScRepipheeakodhkel by accumulation
occlusi'on, cerebral apopl exy, or cerebral infarction.

Al so I
of Al 30, makh pI dighep!l a observeds NRolest 1
unanmmhoggﬂ%ﬂ%%d:gﬁ%lestegolgggbg? i S not thhcaﬁdeg =

exlt qvgl_(,' C%nmoaqmon%ﬁnt&r med ks difficul 05@ hfessel is

enoved, “an agent capable of regressing suc lipid -

‘beﬁﬁggeal qque gh @ﬂé%géﬁéﬁfde %%Qo%gﬂgn$ ggg ?%g ? artery

i'S known hat counari ivatives o
TSP i b 157 e e A Rt oty o

. preventj or tr onar ndrone and

R P L T L I A cgrﬁtbral prexy
Invention The present invention ains at providin

OTn GEEELEB AP CHHERT Wt ¢h- R eCeFPAREAN ) y TP GE eSO rggoval
anedi canent for freventln or treatlng coronary

ofs pndfere - SUH a3l ayeR a2 €F aV e F if aFEPTEANand G Sramce ting or

angi na, as well
treating coronary syndrome such as nwocardlal infarction

and unstable angina as well as peripheral artery occlusion,
cerebral apoplexy, or cerebral infarction. Also, since a
lipid-rich plague is observed in a human whose blood
cholesterol level is not high and a lipid-rich plague once
formed is difficult to be removed, an agent capable of
regressing such a lipid-rich plaque 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

(W002/06264 and WO03/059900) .

Disclosure of Invention
The present i1nvention aims at providing novel

compounds which are «clinically further wuseful as a
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as peripheral artery occlusion, cerebral apoplexy, or
cerebral infarction. The present inventors found that
woewshssad t s of coumarin derivatives having a PCT/JP2005/003838
particul ar structure posess unexpectedly excell ent
properties (for exanple, physico-chem cal properties
such as crystallizability, stability and the |ike) as
wel | as oral absorbability, regress lipid - rich
pl aque potently in vivo, and can be extrenely superior
meCREBREHES Gl pakk¥ndSnan agentr&HF iR evestd - @ syndrome
treating coronary syndrone such as nyocardi a
suldf %rsctmwclzéyéing&ﬁ%la%c%awnnaan@SuM@J;éb@é Regipherals well
artery aocclusion, cerebral apoplexy, cerebra

asgpfpt%%%tﬂh%ﬁ thecly e’oﬁﬁﬁrﬁgtﬂ&lﬁz“' E%‘}eﬁo'}aﬁowt@p%}ﬁl%&y, or

( e ‘present invention. , the presen
ceg%%%gh!%%fé%é%fgnFO: (1) an alkaline earth netal salt
ran-organi'c”am ne salt of a conpound represented by

the formula [I]:wherein Rl and R2 .are,each_a_hydraogen
atoﬂh%it%ﬁ *© at bRY SBFO57 o%?ﬁBﬁal%&a ub&™ e&gﬁis of
| i near hydrocarbon group, ring Ais, an optional

COPIFERST STBLTREGTES BRHAGHE Fi RET G T8lah ShEPGRUFFy PoSess
substituted benzene rin%; R is a carboxyl group or a

uneERE&T SR ocar BBREGEBD sUbBEPPEEEd SR t h d 74 boxyaxarple,

group; (2) the conpound according to the above (1), .,
phisiiclp ghemical  properties  suc as crystallizability,

stability and the like) 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 unstable angina, as well as peripheral
artery occlusion, cerebral apoplexy, cerebral infarction or
the like, which resulted 1in 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]:
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hydrate; (3) the conmpound according to the above (1),

wherein RL and R2 are each a hal ogen atom or an
wopiososeld y substituted G 7 al kyl group; (49CT/he2005/003838
conpound according to the above (1), wherein ring Bis
a benzene ring which is subsgituted with a hal ogenat ed
al kyl group and/or a halogen atom (5) the conpound
according to the above (1), whrerin Ris a group
represented by the formula --(C )n-R wherein R is an
1carboxyl group and n is an integer of O to 6; (6) the
R onpound accqyding @ the above wherein Ris

p Q sd- Dy the formya CHn -R

gar boxy(|] group|angh n{[{is an integer of
gonmpoung| accor ding tojthe above (1),
ek t; (8) the
ding to the dbove (7), wherein the
nmetal salt il$ a calciumsalt; (9) the
~ing to the above (1), which is an

At C > aMNg
compound acco
al kal i ne eart
conmpound acgck

organic a e sait; (10) the conpound according to the
above (9),| wrej|n the organic amine salt is a primry
am ne sal t§

e o N he conpound according to the above
10), er ei n1 _

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 substitutéd benzene'ring; B is
an optionally substituted benzene ring; R 1is 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;

(3) the compound according to the above (1), wherein R' and
R? are each a halogen atom or an optionally substitutedhck7
alkyl group; |

(4) the compound according to the above (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 the above (1), whrerin R is a
group represented by the formula -(CH2),-R’ wherein R’ is'
an carboxyl group and n is an integer of 0 to 6;

(6) the compound according to the above (1), wherein R is a
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primary amne salt is a tris (hydroxynethyl)
nmet hyl am ne salt; (12) a conpound selectd fromthe

W@ e@so828ensi sting of nonocal cium bis ((2E)- 3-P¢BIPTI5/003838
chloro - 3- (2- [[4-fluoro - 2- (trifluoromethyl)
phenyl] am no] - 2- oxoethyl}p - 6-nethyl - 2- oxo -
2H chronen - 4- yl]phenyl] acrylate) , (2E)- 3- [3-[7-
chloro-3- (2- [[4-fluoro - 2- (trifluoronethyl)
phenyl] am no] - 2- oxoethyl) - 6- nethyl - 2-oxo-

gra3tbC eIy anded! bRhenwd | raehyhat e- {ciscH) ,.-R’ wherein R’
(hydroxymet hyl ) nethylam ne salt, (Z2E)-3- [3-

1s[é EQEBBQ %rcﬁ?p drl - n'“i@ré)n 11@te é[" BEUQVQHEBhY!ZL_

phenyl | - oxoet hyl) - hyl -2 - oxo -
hr. n ] ryla oI n ,
T orocal %?%OB% %%%%%dﬂf? i f&?lo - 3*“9‘? AT A e =
trifluy ho tmz/] nyl] am no] 2- oxoethyl) - 7-
alﬁ'@tl nle e‘—’15£P:oxor{nee- hl‘foman 4 - yl]phenyl]
|onate andnonocal ¢i um bi s 7- orQ. -_3r
52%1 [ GMPPHBFo 2RI 1 Pucﬁl}ﬁ're?lﬁog ) p rfyl sréin the
noj - 2- qxoet ,
al@;‘ﬁ#éﬁ@neaﬁt I“]etp%]ens)ﬂ]]t bt a?lo%?JeS:lumoFagthydr at e
thereof; (13) a process, for producing an aI kal i
(Ydartte nePmPO8ALt acﬁc%r%oﬁﬁdﬁ%‘ﬁre AYRd By 1t fich is an
formula [I ] : wherein each synbol is as deflned
orgedv-e, affineh T ses reacting a conpound represented
by the formula [I] wth an al kaline earth netal
(1Y dridyd decrapoundalakalonse rearth Fbeal2lgis i 6@), ovherein the
reacting an al kaline nmethal salt of a conpound
orvepresentiad Balthel§ or et dmgty ainiheamadltkal i ne earth
met al
(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 comsisting of
monocalcium bis((2E)-3-[3-[7-chloro-3-(2-[[4-fluoro-2-
(trifluoromethyl)phenyl]amino]-2-oxoethyl)-6-methyl-2-oxo-
2H-chromen-4—yl]lphenyllacrylate), (2E)-3~[3-[7-chloro-3-(2-
[[4—fluoro—2—(trifluoromethyl)phenyl]aminé]—2—oxoethyl)—6—
methyl-2-oxo—2H-chromen-4-yl]lphenyl]acrylate
tris(hydroxymethyl)methylamine salt, (2E)-3-[3-[7-chloro-3-
(2—t[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)phenyl]lamino]-2-oxoethyl)-7-

methyl-2-oxo—2H-chromen-4-yl]phenyl]propionate) and
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halide; (14) a crystal of the conmpound according to
the above (1); (15) a nedi canent conprising the
W@ 0uposasd according to the above (1) or a crysPEi/JP2005/003838
t hereof; (16) the nmedi canent according to the above
(15), which is an oral prepawation; (17) the
nmedi canent according to the above (15), which is a
lipid- rich plague regressing agent or an ACAT
i nhi bitor;(18) the nmedi canent according to the above
mohbehl cWiikCh i's a prophyd act [ 3-pr-thepapesti(e-aganttluoro-2-
agai nst coronary syndrone, nyocardial infarction,

ta&asftl%@r%n@% gﬁph@{ﬁnﬂrb{lﬁé}Bfélo{(@é’éﬁg)@?'—% alfett@lm?écexo—
or stent placenent, "peripheral artery occlusion,

ZHmé ohleRe 371& Seg@ﬁ'ba EéP” ﬁfegeﬁ_(/ahfa%go%%ﬁof

el nmer e rs syndrome or

b d
s OO 0 0D 0135000, o s
(19) the

arterloscl otic or h rosclero Si

OfajeﬁPmP8PnF£§F&£?ﬁﬁf 5 kﬁ%l%?%gkﬁFgﬁiesiEgn of or
stabilizing an arteriosclerotic or atherosclerotic

Rﬂe5|on accordOng to ghe above (18), which is conbined

nhlblt:/( 0) a nethod for
pl aque i nhi biting ACAT in
-onprlsr. admi ni s€ri g an effective
R@. cor di Ry he above

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 above (1);
(15) a medicament comprising the compound according to the
abo&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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(1) to the mammal ; (21) a nmethod for preventing or
treating coronary syndrone, nyocardial infarction

WQ psakdsed angi na, coronary artery restenosis aPCEIP2BIDA3S3S
or stent placenent, peripheral artery occlusion,
hyperlipem a, cerebral infargtion, cerebral apoplexy,
Al zhei ner's disease, nultiple risk syndrone or
net abol i c syndrone, o r regressing, inhibiting
progression of or stabilizing an arteriosclerotic or

(18 hehesgkak BhinEnkes b AL By MBdMBhe APHGE ¢OBPLi §BSch is a
adm ni stering aneffective anount of the conpound

pr%%?l%rolgic?%ct 8rt PRcaRRE i) Aot dRINBL; cb28hakhesyndrome,

r regressing, Inhibiting progression of or

my?)tecglg_idliiaii ng,an, ALl ek os%%rt%il%zg%@&%g 0SGI SIS artery

on according to the above ¢h conpri ses
adm_ni_steri t 0 o%%? C ' % t ? 1
<RIBS bR RO AR AL e b BBraBpUe G reny
3) ,use of the_conpound accorgin to, the above (1
chiPsﬁPgducﬁxﬁ$ﬁﬁig?m%%1d CeFS ﬁagladﬁé%%ﬁﬁ%%%fng%erebral
agent or an ACAT i nhibjtor; %24 se aof the conmpound
ap&@é—&%&irn&aﬂ@%lﬁ%ela’b%v 1529 %r Sontofka Syldrome o
prophyl actic or therapeutic agent agai nst coronan¥ e
medpRdrde SYRFECEEdI AT | Afafdetn, fAinsta®fesahgPnainhibiting
coronary artery restenosis after PTCA or stent :
ProEesPERt, Pdri pher aPtaPiédyisgc! 8t o2 ThypePFFpBRPALIC ©OF
cer ebr al
atherosclerotic lesion;
(19) the agent for regressing, inhibiting 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 thé above
(1) to the mammal;
(21) a method for preventing or treating coronary syndrome,
myocardial infarction, unstable angina, coronary artery
restenosis after PTCA or stent placement, peripheral artery
occlusion, hyperlipemia, cerebral infarction, cerebral
apoplexy, Alzheimer’s disease, multiple risk syndrome or
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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infarction, cerebral apoplexy, Alzheinmer's disease,

multiple risk syndronme or netabolic syndrone, or an
W@e®snsdBey regressing, inhibiting progressi on BPET/@I2005/003838

stabilizing an arteriosclerotic or atherosclerotic

| esion; (25) the use of the gonpound according to the

above (1) for production of an agent for regressing,

i nhibiting progression of or stabilizing an

arteriosclerotic or atherosclerotic |esion according

eff@cth@ecaBAKant2Ds MY ChbiSoeRibidedraih BoHMkse- abotre (1)

reductase inhibitor; and the like.Brief scription of

oA RASm Egg 1is the X- ray powder diffraction
pattern 0 the crystal s obtained by Exanple 1 . Fig. 2

25, 105 Yoot paster, (LLpe N DRLSNAS LSreczion o
po if t t t
. ﬂgf D BT ettt bt
the for R2 h hyd t
eﬁ&P&geﬁggtﬁﬁ#J%ﬁ R% opgpgnegﬁp gﬁgs fiu¥ego %ﬁ%gr%nh@%lses
T N o L L
cogkgggtlégpgﬁigﬂ;f%aﬁ%uggAZggdggtaggrlgﬁ?gglor,an al kyl

(23) use of the compound according to the above (1) for
production of a lipid-rich plague 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 arﬁery occlusion, hyperlipemia, cerebral
infarction, cerebral apoplexy, Alzheimer’s disease,
multiple risk syndrome or metabolic syndrome, or an aéent
for regressing, inhibiting progression of'or stabilizing an
arteriosclerotic 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 according to the above (24), which
is combined with a HMG-CoA reductase inhibitor; and the

like.
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al kynyl group and the like are used. Alternatively, a

group in which two or three of carbon - carbon bonds
w@hooansaikyl group are converted into doubl e bPCT$R2005/003838

such as an al kadi enyl group or an al katrienyl group

may be used. As the al kyl greup, for exanple, a linear

or branched al kyl group having 1 to 7 carbon atons is

used and, preferably, for exanple, a. linear or

branched al kyl group having 1 to 4 carbon atons such

as nethyl, ethyl, propyl, isopropyl, butyl, isobutyl,

sec -butyl or tert -butyl is used.As the al kenyl

Br3E@UPe skor X aPle. padwalkpnyl group having 2 to 6
carbon atofns such as ethenyl, propenyl, isopropenyl,

but , ol S - : | < 4
pr e?gnyébIlyio%(ﬁﬁ%%n%%?ﬁgwg%ﬁ%yﬁf%ﬁﬁ%Z@?}%Beﬁnt gf the

cr4F%gﬁ@0Q%§£§$§¥§gﬁgg%§m§§n$qyl, propenyl, isopropenyl

I'S6buten he" al kynyl group, an

al k I ou avi 2 to 6 carhbpn. atoms. such

o, b, o P Baut B P oRatLRgr 8F the

sec -butynyl is, used and referably, an al kynyl group
Crﬁ&%@&& ﬁXF%Jﬁm%bﬁﬁb%XEPEH§§§§Ch as ethynyl, propynyl,

O ekt b bt S B EPLSE She e ot <o

of an al kyl group are converted into doubl e bonds

criviediadde o® tgriags Py FPER1tSwS or three of carbon -

carbon bonds of a linear or branched C3

Detailed Description of the Invention

In the formula [I], R' and R? are each a hydrogen atom,
a halocgen atom, or an optionally substituted linear
hydrocarbon group.

As the “linear hydrocarbon group” of the “optionally
substituted linear hydrocaxrbon group” represented by R' and
R?, for example, an alkyl group, an alkenyl group, an
alkynyl group and the like are used. Alternatively, 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 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.
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_ 7 alkyl group (preferably, Iinear alkyl group) are
converted i nto doubl e bonds and, preferably, an
w@bdoanissmy| group having 4 to 6 carbon at ons SPCHIREH05/003838
but adi enyl, -and an al katrienyl group such as
1,3,5-hexatrienyl are used. As the |inear hydrocarbon
group, a linear or branched al kyl group having 1 to 6
carbon atons is preferable, and a |inear or branched
c 4 al kyl group such as nethyl, ethyl, propyl,

! SOE‘JSOF’M{@ Butexhy1i gabMly) , £oeC-Oednb18] ter tathetyl group
is particularly preferable. Exanples of a substituent

hakQhndt he "aptionall-ysybstitptedshineals hydnRGarbonpropenyl,
group” represented by RL and R2 include an optionally

is%%gﬁ)?g%gd b%[@élnyqr OYRs oAk i%‘f‘l E¥CSHQ§EH§/W 8d yused and,

group,” dn optionally substitute

prC elr%%ll;s(en%ogr%&%mparé,Op%ho%%}]%%niﬁgéﬁr:ot ::%axéjmn%OZ to 4

heterocycl i ¢ group, “an ‘optiona

roup, _an_optionally sulstituted hydrox gr.ou an
ca%&qrgnggp?ssu%%?'t %d THIS yr ody ,Opa?{l%ﬁlc'yl lgsrogjurpc,peany toor
. hal ogen _attom (e.g. fluorine, chlorine, brom ne, -
15BHRTRY L 18n "group, a carboxyl group, a nitro
group, a cyano group, an optionally substituted alk
gr oy dritf %%%Y$Yke8r?ﬁ@'"&Fhe%%ky%yl group haVlngyE to 6

carbon atoms such as ethynyl, propynyl, i1sopropynyl,
butynyl, isobutynyl or sec-butynyl is used and, preferably,
an alkynyl group having 2 to 4 carbon étoms such as ethynyl,
propynyl, isopropynyl or isobutynyl 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-
carbon bonds of a linear or branched Csy alkyl group
(preferably, linear alkyl group) are converted into double
bonds and, preferably, an alkadienyl group having 4 to 6
carbon atoms such as butadienyl, rand an élkatrienyl group
such as 1,3,5-hexatrienyl are used.

As the linear hydrocarbon group, a linear or branched
alkyl group having 1 to 6 carbon atoms is preferable, and a
linear or branched C;-4 alkyl group such as methyl, ethyl,
propyl, isopropyl, butyl, isobutyl, sec-butyl or tert-butyl
is particularly preferable.

Examples of a substituent for the “optionally
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hydr ocar bon group” may be substituted with 1 to 5
(preferably, 1 to 3 ) of these optional substituents
W@eoosikesre t ut abl e positions. Exanpl es of the "BeHIP2005/003838

group” of the "optionally substituted aryl group”

include a C6-16 aryl group sucth as phenyl, naphthyl,
anthryl, phenanthryl, acenaphthylenyl and the |ike.

Inter alia, a C-io aryl group such as phenyl, 1-

napht hyl , 2- naphthyl and the like is preferable.

sub%amplesqofl iacaubsiidreentrvbar ¢heusr yregrovpntsdl bgeR' and
(i) an optionally hal ogenated Cl-6 al koxy group (e.qg.

R2 Met HEXY e et ROXY o dAiQRRXNLy t rd fipkHoramelhoxy 8t €. droup, an
(i1) a halogen atom (e.g.” fluorine, chlorine, brom ne,

ook (L0 00 bbb Do poergt o 1 o i ey
oof BB YA Bty oup, R gt e
oSSR IS B A POl IS ORI amin oo
erGYEbEELAYL 7 U SUEN 5 SYCLBRLERY (S 00U g onany
BB o e cyclpalio, Botg,and Lhe JUOSLR! (o .

af orenmenti oned optionally substituted aryl group.
flpeafples 6hlPRéNScycPEaMkBRy| §OFGHSIaf BRe OXC group, &

carboxyl group, a nitro group, a cyano group, an optionally
substituted alkyl group and the iike. The “linear
hydrocarbon group” may be substituted with 1 to 5
(preferably, 1 to 3) of these optional substituents at
substitutable positions.

Examples of the “aryl group” of the ‘“optionally
substituted aryl group” include a Ce-16 aryl group such as
phenyl, naphthyl, anthryl, phenanthryl, acenaphthylenyl and
the like. Inter alia, a Ce-19 aryl group such as phenyl, 1-
naphthyl, 2-naphthyl and the like is preferable. Examples
of a substituent for the aryl group include (i) an
optionally halogenated Cjs alkoxy group (e.g. methoxy,
ethﬁxy, propoxy, trifluoromethoxy etc.), (ii) a halogen
atom (e.g. fluorine, chlorine, bromine, iodine), (iii) an
optionally halogenated Ci-¢ 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



10

15

20

25

"optionally substituted cycl oal kenyl group” include a

C3-6 cycl oal kenyl group such as cycl opropenyl,
weywbokesrenyl , cycl opentenyl, cycl ohexenyl andPe€Ti&2005/003838

i ke. A substituent for the cycl oal kenyl group and the

nunber of the substituent ane simlar to those for the

af orenenti oned optionally substituted aryl group.

Exanples of the "heterocyclic group"” of the

"optionally substituted heterocyclic group” include an
suBEeRLLG thet erocyclic group and a saturated or

unsaturated non - aromatic heterocyclic group

(al h r old @0 | tw
oneE&g g%%ﬁaghii%ﬁ%o Hg%ggggfggggggleg%ggﬂF?on§§€§bnally

sugé¥g%ﬁte%ulf c1899k?itr898€%a3 §Hc§hag1CQnS&'tUtbggl@alkyl

I'ng system(ring a n - aronati c_het&rocytl
roup s _preferable es o mat i
g+ %gperocyc iC grouﬁyc:L 5?8%2& as %ggggbuﬁ%g{ed g 8%%Pentyl’
I|c het er.oc cI|c e. furyl th|
CYE§P$8 I' d%ﬁ%g tl%Oﬁ E&I ?ﬁ#SZOIy UsgPeuent for
i sot hi_.az I, |n1dazol I razol yl
gt e SO oA snstivpent axe
frazanyl, 1, , -thladlazolyl, 1 2, 4- thladlazoly ,
simidaz. ~ thpaditesseyl , £ar 2, 3heri agbPyEmentioned  optionally
triazolyl, tetrazolyl pyridyl, pyridazinyl,
Su@@ﬁﬁﬁﬁ&ﬁﬁVBIYﬁyﬂéfﬁﬁyl triazinyl etc.) and an
aromatic fused heterocycllc group in which 2 to 3 of
5- Exappherber od ribgs (thevaiop #ﬁﬁﬁﬁone@rgoﬁﬂ of the

6- menber ed
“optionally substituted c¢ycloalkenyl group” include a Cjz-6

cycloalkenyl group such as cyclopropenyl, cyclobutenyl,
cyclopentenyl, cyclohexenyl and the like. A substituent
for the <cycloalkenyl 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 group” include an
aromatic heterocyclic group and a saturafed or unsaturated
non-aromatic heterocyclic group (aliphatic heterocyclic
group) which contain at least one, preferably 1 to 4
hetéroatoms selected 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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aromati ¢ nonocyclic heterocyclic ring, benzene ring

etc.) are fused (e.g.: benzofuranyl, isobenzofuranyl,
whewzosishy t hi enyl , indolyl, isoindolyl, |H inPeratpds/003838

benzi m dazol yl, benzoxazol yl, 1, 2- benzi soxazol yl,

benzot hi azol yl , 1, 2-benzoi sothki azol yl ,

| H benzotriazolyl, quinolyl, isoquinolyl, cinnolyl,

qui nazol yl, qui noxal i nyl, phthal azi nyl,

napht hyridinyl, purinyl, pteridinyl, carbazolyl, a-
(eCaf.boldupyly, b- tIP:La;er,Qﬂ I nyﬂ)yrgoinar bQJ}«ia[%lyJa,Cfl ﬂsaxbzolyl

phenoxa2|nyl phenoth|a2|nyl phenazi nyl ,

tnRReraxat hi Il@dthﬂa%qw enyhm@ﬁ%@?'ﬁﬂ“ Z'ﬁ%)’ﬂazolyl 1,2,3-

phenath folinyl, i ndol'i Zi nyl, pyrrolo
1
ox %%yr 3§Fnyhﬁ$g§;%§??9§k%lﬁd_ak@f? Q¥%§a%£%géi9ll f2azanyl,

L o s L 2 AR m kb2,
B e At Lotk i B o,
t
e LSS B B, S0 T LI o5, g o

group |nclude a 4- to 9-nmenbered non- aromatic
IfvSerle th@rt@espaxcchg%o%oglacﬁnagfh&mﬁﬁo 3 of 5= to
azetidinyl, oxetan t hi et anyl pyrrolldlnyl
6—sEosHEdr ofidmyds, é‘rféﬁ anyf OTpEBILaRe | 6-membered
t et rahydropyranyl, norpholinyl, thlonor%hollnyl
armrrgaetrla:zurﬁ@nocaﬁdbmehetﬁéowﬁlwtm@gar epzeng ring etc.)
9-nenbered cyclic am no group wb_ich nmay contain 1 to

are fused (e.g.: "benzofuranyl, isobenzofuranyl,
benzo[b]thienyl, indolyl, isoindolyl, 1H-indazolyl,
benzimidazolyl, benzoxazolyl, 1,2-benzisoxazolyl,

benzothiazolyl, 1,2-benzoisothiazolyl, 1H-benzotriazolyl,
quinolyl, isoquinolyl, cinnolyl, gquinazolyl, quinoxalinyl,

phthalazinyl, naphthyridinyl, purinyl, pteridinyl,

carbazolyl, oa-carbolinyl, f-carbolinyl, y-carbolinyl,
acridinyl, phenoxazinyl, phenothiazinyl, phenazinyl,

phenoxathiinyl, thiantrenyl, phenathrizinyl, phenathrolinyl,
indolizinyl, pyrrolo[l,2-blpyridazinyl, pyrazolo[l,5-

alpyridyl, imidazo[l,2-alpyridyl, imidazo[l,5-alpyridyl,

imidazol[l, 2-b]pyridazinyl, imidazo[1l,2-alpyrimidinyl,
1,2,4-triazolo[4,3-alpyridyl, 1,2,4-triazolo[4,3-
blpyridazinyl etc.). Inter alia, a 5- to 6-membered

aromatic monocyclic heterocyclic group such as furyl,

thienyl, pyrazinyl, pyridyl and pyrimidinyl is preferable.
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3 heteroatons such as an oxygen atomor a sulfur atom

in addition to a nitrogen atom such as pyrrolidinyl,
w@er@ensrnyl , pi perazinyl, norpholinyl and 3, 6PCT/JP2005/003838

di hydropyridine - 1 (2H)- yl) , a fused heterocyclic

group of 1 to 2 (preferably 114 of the aforenentioned

non - aromati c nonocyclic heterocyclic groups and 1 to

2 (preferably 1) of benzene rings, such as

2, 3-dj _hydroi ndolyl, 1,3- dihydroisoindolyl and the

| i kexadpfiuged et @hecyclhcs -grouptot 1 Hordrddyel ecabbyoup”

1) of tﬁe af orenenti oned non - aromati c nonocyclic

inRetgrocyel i g _groups anchehde@ed (Pietenablmtll: of nbhBeyclic

aforementioned - 5- to 6-nenbered aromati c nonocyclic

he@%&% 9%¥9|' %?”%uéwdaQ ?Ergﬁ ﬂaté%%ﬁﬁ&ﬁﬁ§y0|bﬁetanyl

in mhlc part or a he d e bonds of
t
th&r%%a% 0o SN LR, L PROPRYFULC AR pEY et orany.

aturated, such as t et r ahydr oqui nol yl

plfe§l§ 7Y fetrahydro%%%ﬁﬁ?%%? ra%y he Iike Tﬁ%rphOllnyl’
het er ocycl.ic_gro e bst t d t .

e SHOEPEPRY LT (O CBRT L UBRTs ThepAmFes dt BAER GHIaT,
substltuent i ncl ude. an optionally hal t d Cl-6
IRy 1SR T Y A PP B hgFotprs %%%”ﬁn%mwtﬁm 1 to
hexyl etc.), an optionally hal ogenated C -12 a ry

3 gkreamarqaet@ls pPeEh| BS RThyeF YOS - 2E°M1 P4y § Sglrlaiypf atom in

(e.g. 4- hydroxyphenyl) , an
addition to a ~nitrogen atom, such as pyrrolidinyl,

piperidinyl, éiperazinyl, morpholinyl and 3,6-
dihydropyridine-1(2H)-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 15 of
the aforementioned 5- to 6-membered arématic monocyclic
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-tetrahydrogquinolyl, 1,2,3,4-tetrahydroisoquinolyl
and the like.

The heterocyclic group may be substituted with 1 to 4,
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optionally hal ogenated Cl1-4 al kylsulf onyl group (e.g.

nmet hyl sul fonyl), a C7-15 aral kyl group (e.g. benzyl),
wa@poospsisenal | y hal ogenated Cl-4 al koxy - Cl _ BCEHIKg)5/003838

group (e.g. propoxyethyl etc.), a 5- to 9-nenbered

heterocyclic group which comtmins 1 to 3 heteroatons

such as a nitrogen atom an oxygen atom and a sul fur

atomin addition to carbon atonms (e.g. piperidyl,

pi perazinyl, norpholinyl, thienyl, furyl, pyridinyl,
pr@f%h&wanYH, 6'aZO|§ubs@§ﬂ@@ﬁBsaZO|yExamples of such a

benzoi sot hi azol yl , benzoxazol yl, benzi soxazolyl etc.),

su%slu%w 91 QURudan £x0 o@;tqw,alqr\} hin@XQ U ANe thealkyl
ke. Exanples of a substituent for the optlonally

gx%'ﬁ%gt('é Y e%é‘%ﬁugés%‘flut (bpghydi n%—%”ut%}ﬁ‘. non%&ééi?l agdc.)

or di- ed am no group) Include an

%ﬂéﬁgﬁ%%%#“%§¥§%§g prop 7 ef%%¥} gkog'ryona 1;Bhenyl)’ a
hfﬁg%s?&%dhg&# cyef1a%r ot i cn tontaredeteghd . an
OR3TATE LY 1 R b SRT FEdddrt ion T EhPBORRY s K (o
mégg;?gglféﬁ&%l pyﬁfﬁél a?!ikgldlgyéﬁpthggﬁg!y%enzyl), an
optionally halogenated C;-4 alkoxy-Ci4 alkyl group (e.g.
propoxyethyl etc.), a 5- to 9-membered heterocyclic group
which contains 1 to 3 heterocatoms sucﬁ as a nitrogen atom,
an oxygen atom and a sulfur atom in addition to carbon
atoms (e.g. piperidyl, piperazinyl, morpholinyl, thienyl,
furyl, pyridinyl, pyrimidinyl, thiazolyl, benzothiazolyl,
benzoisothiazolyl, benzoxazolyl, benzisoxazolyl etc.), a
hydroxy group, an oxo group, a thioxo group and the like.

Examples of - a éubstituent for the “optionally
substituted amino group” (including an amino group and a
mono- or di-substituted amino group) inciude an optionally
halogenated lower (Ci-g) alkyl group (e.g. 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 heterocatoms 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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benzot hi azol yl , benzi sot hi azol ylI ,

benzoxazol yl , benzi soxazolyl etc.), an optionally
whaloopsasad ed C3.-4 al kyl - carbonyl group (e.gPCT/JP2005/003838

nmet hyl car bonyl, ethyl carbonyl - etc.), a C6-12 aryl -

carbonyl group (e.g. benzoyligtc.), an optionally

hal ogenated Cl1-.4 al kyl - sulfonyl group, and an

optional ly hal ogenated Cl-4 al koxy - Cl-4 al kyl group.

In addition, the two substituents of a di- substituted

b e P <B-RUR, 1MBY: D6 |t akenobpgshher yWnkhobhe Nidd 0gen alkyl-
atomt o forma "cyclic am no group". The "cyclic

BRI, | A ldeRd Aodid Ay PRI APEEhGIABEE. ), &

ered)” ‘cycli ¢ am no group suchcas 1-
azeti.din -pyrr.oli.di nyl Lper dinyl., r I ] ;
Coih Statphor RT L Phe Bul e aron A BED O SadyPrerally
nd. _1-pi perazinyl j C S tjtut t _the -
e B rvn b brat 15 hat ognatikd Fotior i kgpeionally
NG ut v TOrBUBY T pEIE oyl Ridiyion, the
GRS SO L (38 o B8 s
c , n ) 0
hal ogenat ed aryl, e.g}.1 C -io aryl such as phenyl, 1- ,
t%ﬁ&ﬁnh???tbernéﬁﬁéhy¢ %tEPFrQQGPheaT?We?“ExgﬁﬁmeéiofCYCllC

the "optionally substituted al kyl group” include a_GC
amino group”. The “cyclic amino ‘group” includes a 3- to 8-

membered (preferably 5- to 6-membered) cyclic amino group
such as l-azetidinyl, l—pyrroliainyl, piperidinyl,

morpholinyl, thiomorpholinyl (the sulfur atom may be

oxidized), and l-piperazinyl which may ke substituted at

the 4-position with optionally halogenated lower alkyl (e.g.
Ci-g alkyl such as methyl, ethyl, propyl, isopropyl, butyl,

tert-butyl, pentyl, hexyl etc.), optionally halogenated
aralkyl (e.g. Cy-15 aralkyl such as benzyl, phenethyl etc.),

optionally halogenated aryl (e.g. Ce-10 aryl such as pheﬁyl,

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

Examples of the ‘“optionally substituted hydroxyl

group” include a hydroxyl group, an optionally halogenated
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6 al kyl group (e.g. nethyl, ethyl, propyl, nbutyl,

n- hexyl etc.) which may be substituted with a hal ogen
war@s§xsry. fluorine, chlorine, brom ne, iodi NEQT/@Ir2003®3838

i ke. Exanples of the "optionally substituted hydroxyl

group” include a hydroxyl group, an optionally

hal ogenat edCl-i 6 al koxy group, preferably an

optionally hal ogenated G _ 4 al koxy group, nore

preferably a G 4 al koxy group (e.g. nethoxy,

c.§ ghaxmxwegemp " Butexyapt ybuho¥ptetbaal 1A Hlogbhated Cyy
- carbony(oxy gr oup ge g. nethyl carbonyl oxy,

al@o& 'C@£§9§yl RYrre bgskglfce%rg@g}ylgxxcle}cazko@@ group  (e.q.

ocar yl oxy group, nono - or di

me%% PRt ?ﬁ?grgé?gﬁbe%ﬁ%?%ge TEhior 2 O
al%r “%ar o ﬁg@??lgzgggh genat 1-16 3&%%A§f%§kbonyloxy,

up, pre ronally h enat e

ofLHLULR araup, ore prsheg @aﬁ;%é T IO o
am%ng%gg%%%gloxy group, an mono- or di-Ci_4
alkylaminocarbonyloxy group.

Examples of the “optionally substituted thiol group”
include a thiol group, an optionally halogenated Cji-i6
alkylthio group, preferably optionélly halogenated Cji_4
alkylthio group, more preferably C;-4 alkylthio group (e.g.
methylthio, ethylthio .etc.) and a 5— to 9-membered
heterocycle, containing 1 to 3 heterocatoms 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,
benzisoxazolyl etc.),-thio group (e.g. 2-pyridylthio). |

Examples of the “acyl group” include‘a formyl group, a
Ci-¢ alkyl-carbonyl group (preferably Ci_s alkyl-carbonyl
group (e.g. methylcarbonyl, ethylcarbonyl)), a Ci.s alkoxy-
carBonyl group (e.g. methoxycarbonyl), an optionally
halogenated Ci-¢ alkyl-sulfonyl group (preferably Ci-4 alkyl-
sulfonyl group (e.g. methylsulfonyl, ethylsulfonyl)), an

optionally halogenated Cj-g alkyl-sulfinyl group (preferably

Ci-a alkyl-sulfinyl group (e.qg. methylsulfinyl,
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heterocycle, containing 1 to 3 heteroatons such as a
nitrogen atom an oxygen atomand a sulfur atomin
W@esnsasm t o carbon atons (e.g. thienyl, furylPCT/JP2005/003838

pyridyl, pyrimdinyl, thiazolyl, benzothiazolyl,
benzi sot hi azol yl , benzoxazolyd, benzi soxazolyl etc.),
-thio group (e.g. 2-pyridylthio) . Exanples of the

"acyl group” include a fornyl group, a Cl-6 al kyl -
carbonyl group (preferably C3.-4 al kyl - carbonyl

et%ﬁqué@l(f@_ngrl net hyhcargpnyl , a ekdw canbosydi) ) r@uQ

koxy - carbonyl group (e.qg. nethoxycarbonyl) an

[ 1 jogengt e fo oup _
me?%% Sty G PRSP Al sl o R 2 e

< haI oge C&%né/leti%éé“ fsuIOPC%IAnQ gr&?%p ? ZL%%Fono— °r

Ck.4, rauinh, are g%_ggtq@tlwsugjob gy'(éég hy'

252 el e veneonsaoani o 3 6o .,
e S
halogen atom; an amino group; a mono-or di-C;-4 alkylamino
group; a carboxyl group; a Ci.a alkoxycarbonyl group; a
hydroxy group; an optionally halogenated Ci-4 alkoxy group;
a Cs-g cycloalkyl group; a nitro groub; a cyéno group; an
optionally halogenated C;-4 alkylthio group; a cyclic amino
group~substituted with 1 to 2 substituents selected from
(i) a Ci-g4 alkyl group, (ii) a Ci-s alkylsulfonyl group,
(1ii) a Cg-12 aryl group which may be substituted with a
halogen atom or a hydroxy group, (iv) a Cy.15 aralkyl group,
(v) a Cj-q alkoxy-Ci—4 alkyl group, (vi) a 5- to S-membered
heterocyclic group containing 1 to 3 heteroatoms such és a
nitrogen atom, an oxygen atom and a sulfu£ atom in addition
to carbon atoms and (vii) a hydroxy group (e.g. 5- to 9-
membered cyclic amino group which may contain 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-g alkyl-carbonylamino group; an aminocarbonyloxy group;

a mono- or di-C;.4 alkylaminocarbonyloxy group; a Ci-g
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hydrocarbon group, 1 to 4 substituents selected froma

hal ogen atom an am no group; a nono - or di- Cl-4
wa@bkdoglosasino group; a carboxyl group; a G _ 4 PCT/JP2005/003838

al koxycar bonyl group; a hydroxy group; an optionally

hal ogenated Cc_ 4 al koxy group; a C3-6 cycl oal kyl

group; a nitro group; a cyano group; an optionally

hal ogenated Cl-4 al kylthio group; a cyclic anm no group

substituted with 1 to 2 substituents selected from (i)

aldky@hud )ZLlamg'h%U Pgrdip) & @;4 alikpksulhrooyly19r8wup; a
(rii) a -12 aryl group mhlch may be substltuted W t

bed Al %@%%r%to%ﬁf/‘lor onfﬂ%dr%?(ycg'?:%&yl(é;\?mﬁadm |5C1 s alkyl-

ar al kyl" group, (v al koxy al ky

ca%rb% l (V%}T?}t) %ﬁ % rrenb ﬁo‘?ﬁqhk%zrlo@é‘?tjb' Pﬁrou&:ou a

contal nin et e3r Sat such as a nitrogen  ato

cadbal % LLom aanqi\j&d;?m LT gt 8”‘ | Ql%ﬁ?gEE{CBQg&?lC%P&&b

atons an VIFl') a OXYy group

Clm%%itsa%foﬁyéhag&%”%rg%ﬁ LE X R UEERLE N

dditi on
ama:‘Lno group substituted with Ci;-4 alkyl and a 5— to 9-

membered heterocyclic group containing 1 to 3 heteroatoms
such as a nitrogen atom, an oxygen atom and a sul fur atom
in addition to carbon atoms; an amino group substituted
with Ci-4 alkyl and Ci4 alkyl—carbc;nyl; an amiro group
substituted with C;-4 alkyl and Cg-12 aryl-carbonyl; a Cie
alkyl-carbonyloxy group; a mono or di-Ci-4 alkoxy-Ci—, alkyl-
amino group; a 5- to 9-membered heterocycle, containing 1
to 3 heterocatoms 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 Rz, a halogen atom (e.g. a fluoj:ine
atom, a chlorine atom, a bromine atorﬁ), an optionally
substituted Ci;—; alkyl group (preferably Ci;-s alkyl gfoup
such as methyl, ethyl and propyl, particularly preferably
meti'lyl), an optionally substituted Cz.4 alkenyl group
(preferably ethenyl) and the like are preferable. Inter
alia, a halogen atom and an optionally substituted Ci—y
alkyl group are preferable. The %“Ci.; alkyl group” of the

“optionally substituted C;-; alkyl group” may have an oxo
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to a nitrogen atom nore specifically, for exanple,

pyrrolidinyl, piperidinyl, piperazinyl, norpholinyl
we@t@s)ps2820 C -4 al kyl - carbonyl am no group; anPCT/JP2005/003838

am nocar bonyl oxy group; a nono- or di-Cl-4

al kyl am nocar bonyl oxy group;2@ Cl-4al kyl sul f onyl am no

group; a G 4 al koxy- carbonyl group; a

benzyl oxycar bonyl group; a carboxyl group; a Cl-

al kyl car bonyl group; a C3 6 cycl oal kyl - carbonyl

zﬁﬁgﬂ%sf%&@ﬂbéngﬁbsﬂﬁﬁﬁﬁnta M e db;,ChikvA group is
yl carbamoyl group; a C -6 alkylsulf onyl group; a C

su%%%é#%%%ﬁegﬁafﬁﬂ%!2K%x%{%§8u gﬁ?ngﬂg 3H951t on, it may

£t & 0CY.CLI1G GIQMP LANEAINIRY 2L 4R ﬁ{} Lefpal o, §uch

as a nltrogen atrom - an oxygen at om a a sul ur at om

qgltlggbég%ﬁgéggnf%&o and %ﬁlgﬁagiiu%ubstltuted Civ

subs i tUt @ 4 al'k

lg(ﬁ/rbo ,,gp amcfn g guaf | éﬁrl teut %%lvg’th G _ 4 alkyl

(i) a hydroxy group,

(11) a mono- or di—-Cqi-4 alkylamino group (e.qg.
dimethylamino, diethylamino),

(1ii) an amino group substituted with Ci-4 alkyl and a 5-
to 9-membered heterocyclic group .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, benzothiazoyl,
benzisothiazolyl, benzoxazolyl, benzisoxazolyl etc.) (e.g.
methyl (2-pyridyl)amino),

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

(v) an amino group substituted with C;q alkyl and Cg-12
aryl-carbonyl (e.g. methyl (benzoyl)amino),

(vi) a mono or di-Ci-4 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 Ce-12 aryl optionally substituted with 1 to
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6 al kyl - carbonyl oxy group; a nono or di-Cl1 _ 4
al koxy - C1 _ 4 alkyl - amno group; a 5- to

w@20vekesred het erocycle, containing 1 to 3 hetBCDaA2008003838
such as a nitrogen atom an oxygen atom and a sul fur
atomin addition to carbon apons, -thio group; and an
0oX0 group are used. As each of RlL and R2, a hal ogen
atom (e.g. a fluorine atom a chlorine atom a brom ne
atonm) , an optionally substituted Cl-7 al kyl group

4 (pusderahbly: Cl=tialderld gresm sych askyet hd.g.ethythensl, a
propyl, particularly prreferably nethyl) , an

haQB@e%naéédeUQStH%;dgcﬁ%/ CgrBupl kany! oﬁf@HﬁaiP&efh%rl%%bhated

ethenyl andthe I ke "areé preferable- Inter alia, a

c, halq an a%]r_efléptzu g%ﬂ&yﬁ%%{g t Ut4e—q:hcijor%1;ﬁ1elﬁ)_§/l]_ -

group are pref gr oup
e PR et b Sk uenké‘y%%gt’ﬁ%l%%%}"%r Co-

15 arafkyf optionally substituted with 1 to 4 substituents
selected from a halogen atom, hydroxy group and optionally
halogenated Ci—4 alkyl (e.g. benzyl), Ci.s alkoxy-C;4 alkyl
(e.g. propoxyethyl e‘;c.), a 5- to 9-membered heterocyclic
group containing 1 to 3 heteroatoms such as a nitrogen atom,
an oxygen atom and a sulfur atom iﬁ addition to carbon
atoms (e.g. piperidyl, piperazinyl, morpholinyl, thienyl,
furyl, pyridyl, pyrimidinyl, thiazolyl, benzothiazolyl,
benzisothiazolyl, benzoxazolyl, benzisoxazolyl), a hydroxy
group and the like (e.qg. pyrrolidinyl, piperi dyl,
piperazinyl, morpholinyl, 3, 6~-dihydropyridin-1(2H) —-y1)
(preferably piperazinyl substituted with a phenyl group at

the 4-position; wherein the phenyl group may be

halogenated),

(viii) a Ci-g alkyl-carbonyloxy group (e.qg.
methylcarbonyloxy, ethylcarbonyloxy, butylcarbonyloxy etc.),
(iz;i) a 5- to 9-membered heterocycle, 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,

benzisothiazolyl, benzoxazolyl, benzisoxazolyl etc.),—thio
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substituted with an oxo group at the a- position, it

may forma Cl al kanoyl group such as fornyl and
W@e@wbp8287As a substituent for the "optional |y PCT/JP2005/003838

substituted Cl1-7 al kyl group", preferred are, for -

exanple, (i) a hydroxy groupz2(ii) a nmono - or di-

Cl-4 al kylam no group (e.g. dinethylam no

di ethylamno) , (iii) an am no group substituted with

Cl-4 alkyl and a 5- to 9-nenbered heterocyclic group

greRpt akNigng 21 44@ i3yhethergat oms such as a nitrogen atom
an oxygen atomand a sulfur atomin addition to carbon

at op® (§. gsub@k?@ﬁéntfuf¥k By&i dyl; Qifkéﬂ§ﬂ'“@roup, for
thlazolyl benzot hi azoyl, benzi sot f azol yl,

xazol I et G € ok hEE%hBQ 5 ;
py%ﬁ yl) éﬁlﬂ%ﬁ&%%ﬁQé%H%%ylno gZogp substltutgga%%%1 s

- and Cl-.4 al kyl - carbonyl (e.g. nethyl
prﬁ#&?ﬁ%ﬁcarbonyl) anino), (v) an am no group

T M40 G, LT R sy
S By e Ao T (RGP at8e %%-m%%eééa gpitiienlar,
mé@yng %Lgyepggkg?ag?é, respectively, and particularly, R*
is a halogen atom and R® is a C;yv alkyl group (in
particular, methyl).

In the formula [I], ring A repﬁesents 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

(1) an optilonally halogenated C;-4 alkyl éroup (e.g. methyl,
chloromethyl, difluoromethyl, trichloromethyl,
trifluoromethyl, ethyl, 2-bromoethyl, 2,2,2-trifluorocethyl,
probyl, isopropyl, 3,3,3-trifluoropropyl, butyl etc.);

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

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

alkylamino group (e.g. methylaminomethyl,
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contain 1 to 3 heteroatons such as an oxygen atom and

a sulfur atomin addition to a nitrogen atom which
woragpshogessubst it uted with C6-12 aryl optional | yPCT/JP2005/003838

substituted with 1 to4 substituents selected from Cl-4

al kyl (e.g. nmethyl) , a hal ggen atom a hydroxy group

and optionally hal ogerxated Cl1-4 al kyl (e.g. phenyl,

4- hydroxyphenyl, 4- chlorophenyl , 3- nethyl phenyl)

Cl-4 al kylsulf onyl (e.g. methylsulf onyl) C7- is
diﬁé@h?ibm@ﬁbh%@ﬁ hy 3Ub3t'tUQeﬁeWhyﬂaﬁih@e%hgl, 2—

substitnments selected froma hal ogen atom hydroxy

: hoRa .hal ogenated C1-4 al kyl (e.g.
dl%éﬁ??%%ﬁ%g%@%hgpk%§$_2 1-4 al kyl (e.g. propoxyethyl

¢ ) 5- - r ; (y rou

B 3 e R

an o d | £ ur m_i ddition to carbon
<ea%%*?%@é%%%@?vd%a?%s%gs;cgi 0SS dr phol i ny!

thienyl, furyl, .pyridyl, rim.dinyl, thiazolyl, _

(Hgnz%tﬁha%o ﬁylbeﬁf?égtﬁ$§¥%Pylﬁx%£n oAz 0 yf¥'4 alkoxy

benzi soxazolyl) , a hydro roup and the like. (e.
CaﬁyPﬁaﬁi di nyl ,9})5PB8ri Ldyl f%n-%er azi nyFﬂeW%ﬁ&rPS?ﬂY%ethyl'

3,6- dihydropyridin - | (2H) - yl) (preferably
etBpPpEraFirpy L thirt §€d i th a phenyl groi xp at the

4-position; wherein the phenz[ group may be -

(W&l ogen@t-edplkylvigrour edbstafried- Wé&glbo%yhzzsséyowmﬂfoup

(e.g. nethyl carbonyl oxy, ethyl carbonyl oxy,
(ebgtyW@@Wﬂ%ﬂﬂﬂaﬁbwlet@yﬁ£O@Wﬁﬁﬁa153tﬁb)Q-nenbered

het erocycl e, containing 1 to 3 ‘

(vii) a Ci-q4 alkyl group substituted with a Ci4 alkoxy

group which may be substituted with a C;-4 alkoxy group or a
phenoxy  group (e.g. methoxymethyl, methoxyethyl,
ethoxyethyl etc.);

(viii) a Ci-g cycloalkyl group (e.qg. cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl etc.);

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

(x) a nitro group;

(x1i) a cyano group;

(xii) a hydroxy group;

(xiii) an optionally halogenated C;-4 alkoxy group (e.g.
methoxy, difluoromethoxy, trifluoromethoxy, ethoxy, 2,2,2-
trifluoroethoxy, propoxy, butoxy, 1isopropoxy etc.), Ci—g
alkoxy groupwhich ﬁay be substituted with a Cj;-s alkoxy

group or a phenoxy group;
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het eroat ons such as a nitrogen atom an oxygen atom
and a sulfur atomin addition to carbon atons (e.g.
W bioostngas7o furyl , pyridyl, pyrimdinyl, thiazolRtT/JP2005/003838
benzot hi azol yl , benzi sot hi azol yl, benzoxazol yl,
benzi soxazolyl etc.),- thiogrpup (e.g. 2-pyridylthio)
. As a substituent for the C2-6 al kenyl group, for
exanple, C _ 4 alkoxy - carbonyl (e.g.
nethoxycarbonyl) is preferable. A s Rl and R2, a
(kak9geh alom oL th@l’@gﬁéﬁ’a@é@stitUb@@i:y@tmﬂg&bl&ﬂ (e.g.

group and t he Ilke (in particular, nethyl) are

me@% hemnakl e, reéP@fuéf@&ét%ﬁDQhPért'CUL@H1ﬁ&ud¥%Mé%H§1thlo,
alogen atomand R2 1s a al kyl group (in

etﬁ?ﬁ%%ﬁ%JarprBB%E¥hlo, f&éﬁ?%éf% LT [hjwt 1HRGA etc. ), &

preserts ptlonall furt 'stituted benzene

o [‘Q%]ﬁ%ﬁﬂ‘g I'Ejl% g&r‘é% @E%e with a Ci

y Su st| enze e ring
a _substi tuen for an tlonally further

, 0
a1} §tﬁFﬁF%h‘Béﬁiéﬁ§anﬁg F@ggﬁsented by ring or an

0 |onaII substituted benzen ring represented b
lngt)ng?mBa 1no group, g p y

(xvi) a monoc-or di-Ci;-4 alkylamino group (e.g. methylamino,
ethylamino, propylamino, dimethylamino, diethylamino,
etc.);

(xvii) a cyclic amino group {(e.g. 5; to S9-membered cyclic
amino group which may contain 1 to 3 heterocatoms such as an
oxygen atom and a sulfur atom in addition to the nitrogen
atom, specifically, pyrrolidinyl, piperidyl, piperazinyl,
morpholinyl etc.);

(xviii) a Cj-4 alkyl-carbonylamino group (e.g. acetylamino,
propionylamino, butyrylamino etc.);

(xix) an aminocarbonyloxy group;

(xx) a mono- or di-Ci_4 alkylamino—carboﬁyloxy group (e.g.
methylaminocarbonyloxy, ethylaminocarbonyloxy,
dimethylaminocarbonyloxy, diethylaminocarbonyloxy etc.);

(x%i) a Ci-4 alkylsulfonylamino group (e.qg.
methylsulfonylamino, : ethylsulfonylamino,
propylsulfonylamino etc.);

(xxii) a Ci-4 alkoxy-carbonyl group (e.g. methoxycarbonyl,

ethoxycarbonyl, propoxycarbonyl, isobutoxycarbonyl etc.);
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includes (i) an optionally hal ogenated Cl1-4 al kyl
group (e.g. nethyl, chloronethyl, dif |uoronethyl,
wao edoshsasronet hyl , trif |uoronethyl, ethyl, PCT/JP2005/003838
2-bronoethyl, 2,2,2- trif luoroethyl, propyl,
i sopropyl, 3,3,3- trif luoroprsopyl, butyl etc.); (ii)
a Cl-.4 alkyl group substituted with an am no group
(e.g. am nonethyl, 2- am noethyl etc.); (iii) a Cl-4
al kyl group substituted with a nono - or d_L- Cl-4

@ aMN HRUR LR bonyl group;
nmet hyl am nonet hyl ,di met hyl am nonet hyl ,

G 20 o by moei ot )¢ (1)
Gt CRoon LUR R e SRbRL eI Yo felpr S thilidbngny1,
Ry e R0 2 4 alkyl group

Bl Lt e, bdson aLeup (s & U

substituted with a G _ 4 al koxy group which may be
et&rdstituted with a Cl-4 al koxy group or a

(xxvii) a carbamoyl group;

(xxviii) a mono- or di-C;.4 alkylcarbamoyl group (e.g.
methylcarbamoyl, ethylcarbamoyl, " propylcarbamoyl,
butylcarbamoyl, diethylcarbamoyl, dibﬁtylcarbamoyl etc.);

(xxix) a Ci-¢ alkylsulfonyl group (e.g. methylsulfonyl,
ethylsulfonyl, propylsulfonyl etc.); Cs-¢ cycloalkylsulfonyl
(e.g. cyclopentylsulfonyl, cyclohexylsulfonyl etc.):;

(xxx) a Ci-g alkyl group substituted with a cyclic amino
group (e.g. 5- to 9-membered cyclic amino group which may
contain 1 to 3 heterocatoms such as an oxygen atom and a
sulfur atom in addition to the nitrogen atom, specifically,
pyrrolidinyl, piperidyl, piperazinyl, 3;6—dihydropyridin—
1(2H)-y1l, [1,3]thiazolo[4,5-blpyridin-3(2H)~-yl, morpholinyl
etc.) substituted with 1 or 2 substituents selected from
(a).CLA alkyl (e.g. methyl), (b) Cis alkylsulfonyl (e.g.
methylsulfonyl), (c) a Cgi1z aryl group which may have
optionally halogenated Ci-4 alkyl (e.qg. methyl,
trifluoromethyl), halogen (e.g. fluorine, chlorine) or a

hydroxy group (e.g. phenvyl, naphthyl, hydroxyphenyl,



10

15

20

25

phenoxy group (e.g. nethoxynethyl, methoxyethyl |,
et hoxyethyl etc. ); (viii) a C3 _ 6 cycloal kyl group

W@ 200g/0828yc| opr opyl , cycl obutyl, cyclopentyl, PCT/JP2005/003838
cycl ohexyl etc.); (ix) a halogen atom (e.g. fluorine,
chlorine, bromne, iodine) ; 26x) a nitro group; (xi) a
cyano group; (x ) a hydroxy group; (xiii) an
optional ly hal ogenated Cl-4 al koxy group (e.qg.
met hoxy, dif |uoronethoxy, trif |uoronethoxy, ethoxy,

m@t By Pohehylf |aloreesdtosnyl peepoxy, bit 0Xy.;si SORI0BOXY (e. g
etc.), Cl-4 al koxy groupwhich may be substituted with

ban &}t 4elckoxy @f)OUP, Qr a@k@k@ngm Q{Qéj/ﬁ (xd Vg, ?ropoxyethyl
optionally hal ogenated Ci al kyl t hi o group

et®t hyl thi 05 gLf£@09°ﬂEﬁE¥kEa'Hetékb&&H@ﬁ@nﬁEBM%tEbﬁtaining
ethyl thio, propylthio, isopropylthio, butylt

1at§'34h€E%¥b%Qb%sg%Q%%.@@‘gwﬂﬁﬁ&5§% 5ﬁtu£§da%$%gn atom

.4 al koxy group or a phenoxy group; (xVv) an
ag&oug sulfur atom in addition to carbon atoms (e.g.

piperidyl, piperazinyl, morpholinyl, thienyl, furyl,
pyridyl, pyrimidinyl, - thiazolyl, benzothiazolyl,
benzisothiazolyl, benzoxazolyl, benzisoxazolyl etc.), (g)
hydroxy, thiol, oxo and thioxo (e.g. morpholinomethyl, 4-
phenyl-l-piperazinylmethyl, ' 2—morbholinoethyl, 3-
piperazinylpropyl, 4-methylsulfonyl-piperazinylmethyl, 4-
benzyl-l-piperazinylmethyl, 4- (4-hydroxyphenyl)-1-
piperazinylmethyl, 4-hydroxypiperidinylmethyl, 4-hydroxy-4-
phenyl-piperidylmethyl, 4-phenylpiperidylmethyl, 4~ (2-
pydyl)-l-piperazinylmethyl, 4- (4-hydroxyphenyl)-1-
piperazinylmethyl, (4-phenyl-3, 6-dihydropyridin-1 (2H) -
yl)methyl etc.):; |

(xxx1) a Ci-s alkyl group substituted with a Cijg alkyl-
carbonyloxy group (e.g. methylcarbonyloxy, ethylcarbonyloxy,
butylcarbonyloxy, etc.);

(xﬁxii) a Ci-4 alkyl group substituted with an amino group
substituted  with Ci.4 alkyl and a 5~ to 9-membered
heterocyclic group 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,
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(xvi) a nmono - or di- Cl-4 alkylam no group (e.g.

nmet hyl am no, et hyl am no, propylam ne, dinethylam no,
waele@slgdszai no, etc. ); (xvii) a cyclic am no grOUpP2005/003838

{e.g. 5- to 9-nenbered cyclic.-am no group which nay

contain 1 to 3 heteroatons spgh as an oxygen atom and

a sulfur atomin addition to the nitrogen atom

specifically, pyrrolidinyl, piperidyl, piperazinyl,

nmor phol i nyl etc. ); (XVIII) a Cl-4 aIkyI -

trGRIARARM!, anb &0, GF 9Lz & By T, %%%EX%%%h&%on@QP'Qﬂ%iiﬂﬁdﬁblyl
butyrylan1no etc.); (X|x§ an an1nocarbony|oxy gr oup;

béﬁ@Qsd%éEHY&l Qe di - &l éﬁﬂjﬂwﬂubyrf&yf¥gﬁﬁ58(

group (e.qg. nethylanlnocar onyl o

%O%arb LAYy S tal”E c?‘r Y.
g%g%h rpamn ca%b Rg1§&y tC. A %ﬁ(amlno group
| f. on # m.no gr (e thyI f n NOye
Sdﬁ éﬁ{ﬁché gnfﬁo 8?% %Isd?? oﬁyﬂa h ¥Lf§91
XII | ko - carbonyl group (e.g.
3§Pé6ﬁV%) ?H bonyl propoxycarbonyl
|sobutox carbon etc. é b L, & onycarbony

G Bk %. z&b%az P gPBap! l(tsa ) Vii T BE FMdRC .gToup

carbonyl roug nethylcarbon |, ethyl carbony Il
S%ﬁtﬁ%@cﬁgnw Bt cclyAl GLRIY  ane3- G-y chedtrgprPonyl (e.g.

carbonyl (e.qg. cyclohexylcarbonyl
methyl(benzoyl amino) ;

(xxxv) a Cj-q4 alkyl group substituted with a Cis alkyl-
carbonyloxy group (e.g. méthylcarbonyloxy, ethylcarbonyloxy,
butylcarbonyloxy etc.):

(xxxvi) a Ci-4 alkyl group substituted with a mono or di-
Ci-g4 alkoxy-Cj-4 alkyl-amino group (e.g. butoxypropylamino);

(xxxvii) a Cj-4 alkyl group substituted with a 5- to 9-
membered heterocycle, containing 1 to 3 heterocatoms such as
a nitrogen atom, - an oxygen atom and a sulfur atom in
addition to carbon atoms (e.g. thienyl, furyl, pyridyl,
pyrimidinyl, thiazolyl, Dbenzothiazolyl, benzisothiazolyl,
benzoxazolyl, benzisoxazolyl, etc.),-thio group (e.g. 2-
pyridylthio);

(xxxviil) an oxo group;

(xxxiv) a Ci-g alkoxy-carbonyl Cs.¢ alkenyl group (e.g.
methoxycarbonylvinyl etc.);

(xxxx) a Cag alkenyl group substituted with a carboxyl

group (e.g. carboxyvinyl etc.);
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etc. ); (xxvii) a carbanoyl group; - (xxviii) a nono -
or di- Cl-4 al kyl carbanoyl group (e.g.
woredoby$asae banoyl , et hyl car banoyl , propyl car baneyi/JpP2005/003838
but yl car banoyl , di et hyl car banoyl, di butyl carbanoyl
etc. ); (xxix) a G _ 6 al kytsulf onyl group (e.g.
nmet hyl sul f onyl, ethylsulf onyl, propylsulf onyl
etc.); C3-6 cycloal kyl sulf onyl (e.g.
cycl opentyl sul fonyl, cycl ohexylsulf onyl etc.); (Xxx)

(Bxfki) @.&hﬁg'aDk?Mpgﬁ@@HjédHéﬂiﬂMﬂéafMiWE'éCc§Hh60group
group (e.g. 5- to 9-nenbered cyclic am no group which

(eMBY e9nhakBthho3het.eroatons such as an oxygen atom
and a“sulfur atomin addition to the nitrogen atom

gsfin b P i o iy Pt e
S ETCIEY (LRGSR
al%&%%ﬁFEﬁ%&ﬁﬁyl § b@%@%%é&%@%?”élp&%%‘y%ﬂcw ray ATEYL-

have ti, [y, hal ted Cl-4 al kyl . Q. t.hyl.,
copfieSutional |y nalogenated Ol al iyl (0.0 iRk ory,

phg%y%sulfonyl, phenyl-Ci.y alkylsulfinyl, phenyl-Ci-4
alkylsulfonylamino or phenylsulfonylamino [each phenyl
group or each naphthyl group may be substituted with 1 to 3
substituents such as a Ci-s alkyl groué (e.g. methyl, ethyl,
propyl, butyl, isopropyl etc.), a Ciy alkoxy group (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-Cj_4
alkylamino group (e.g. methylamino, A dimethylamino,
ethylamino, diethylamino, diisopropylamino etc.), a nitro
group, and a Ci-¢ alkylcarbonyl group (e.g. l—oxoethyl; 1-
oxopropyl, l-oxobutyl etc.) at substitutéble 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 or different from each
other.

Preferable examples of such a substituent include (1)

a halogen atom (e.g. fluorine, chlorine, bromine etc.),
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hydroxy group (e.g. phenyl, naphthyl,

hydr oxyphenyl , met hyl phenyl , chl orophenyl etc.), (d)
w@200508mral kyl (e.g. benzyl etc.), (e) G _ 4 BCROXRPOS/003838

Cl-4 alkyl (e.g. propoxyethyl -etc.), (f) a 5- to

9- menber ed heterocyclic groupocontaining 1 to 3

het eroatons such as a nitrogen atom an oxygen atom

and a sulfur atomin addition to carbon atons (e.qg.

pi peridyl, piperazinyl, norpholinyl, thienyl, furyl,
(AR i Y lopPYdh 4 0 A Loddt Azl )dlh%t@ﬂ%ﬁﬁi hyezgebYle.g. methyl,

benzi sot'hi azol yl', benzoxazol yl, benzi soxazolyl etc.),

ST ot gl L A e 1 O Sty EvL
P APPSO Yo AP S (o5

cEARSIAT AT ey ) ISRy dronp, (1) e
oA SR 5 TR v (5. s,

B N O T A
RGN AICIN T NN R 4 S
téf?fto£§%£?%§f{gfgylgé%&l&éﬁgjCgég?Pyl?éyi) an amino group,
kviii) a mono- or di-Ci;-4 alkylamino group (e.g. methylamino,
ethylamino, dimethylamino, diethylamiﬁo etc.), (ix) a Ci-g
alkoxy-carbonyl group (e.g. methoxycarbonyl, ethoxycarbonyl
etc.), (x) a Cis alkyl group substituted with a cyclic
amino group (e.g. 5- to 9-membered cyclic amino group which
may contain 1 to 3 hetercatoms such as an oxygen atom and a
sulfur atom in addition to the nitrogen atom, specifically,

pyrrolidinyl, piperidyl, morpholinyl etc.) which may be
substituted with Cg12 aryl group (e.g. phenyl, naphﬁhyl
etc.) (e.g. morpholinomethyl, 4—phenyl—l—éiperazinylmethyl,

2-morpholinoethyl, 3-piperazinylpropyl etc.) and (xi) a
carboxyl group. Particularly preferred are (i) a halogen
atoﬁ (e.g. fluoro, chloro etc.), (ii) Ci-4 alkyl (e.g.

methyl, ethyl etc.) (iii) a Cs- 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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butyl car bonyl oxy, etc.); (xxxii) a Cl-4 al kyl group
substituted with an am no group substituted with G _
wa@bkdoghsmmd a 5- to 9-nenbered heterocyclic gr OREI/JP2005/003838
containing 1 to 3 heteroatons such as a nitrogen atom
an oxygen atom and a sulfur abomin addition to carbon
atons (e.g. thienyl, furyl, pyridyl,
pyrim di nyl,thiazolyl, benzothiazolyl,
benzi sot hi azol yl , benzoxazol yl, benzi soxazolyl. etc.)
td e9-gnendFyd €2clpyr amdylo) Eu)whidiXxayi roat€lnd1l to 3
al kyl group substituted with an am no group
hettisddtditLdsMeh h SEl- 4n alkylgeanth €dm _afdalkybut fur atom in
carbonyl (e.g. nethyl (nethylcarbonyl) am no) ;
add9eiion @ Ard alkybg8houR subsddddited nith an A N0dinyl,
group substituted wth Cl-4 al kyl and C6- 172 aryl -

pigl?e{(y%ﬁ)a_l, (e 0p pRLAY nihenzoyl3, @%{@%ﬁﬁfﬁﬂnﬁl Gaft-y,

group s ituted with a G

iy P55 b HarBony P oy BEE LYoy @ Co

Cl-4 al kyl group substituted with_a o,or di- Cl-4
ar ggg%ﬁ %e y‘ d%?%%y Toupneggggyl etc.g (e.qg.

oxy -4 alkyl” -
m§¥§ﬁ%3@ﬁé’é@ﬁ§ﬂﬁo) " 4-phenyl-l-piperazinylmethyl, 2-
morpholincethyl, (4-phenyl-3, 6-dihydropyridin-1(2H) -

ylmethyl), 3-piperazinylpropyl etc.) and (vii) a carboxyl
group. |

As ring A, a Dbenzene 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-s alkyl group 'or a halogen atom in addition to the
substituent represented by R i1s further preferable, and a
benzene ring substituted with only‘ the substituent
represented by R is particularly preferable.

As ring B, a benzene ring which may be substituted
with a halogenated alkyl group and/or a halogen atom is
preferable and, inter alia, a benzene ring which may be
substituted with a halogenated Cj;-4 alkyl group (preferably
trifluoromethyl) and/or a halogen atom is particularly

preferable (more preferably, a Dbenzene ring substituted
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(xxxvii) a Cl-4 al kyl group substituted with a 5- to
9- nmenbered heterocycle, containing 1 to 3 heteroatons
WG omh/08e87R nitrogen atom an oxygen atom and aPGUUIF2005/003838
atomin addition to carbon atons (e.g. thienyl, furyl,
pyridyl, pyrimdinyl, thiazelyl, benzothiazolyl, '
benzi sot hi azol yl , benzoxazol yl, benzi soxazolyl, etc.),
- thio group (e.g. 2- pyridylthio) ; (xxxviii) an oxo
group; (xxxiv) a Cl-4 al koxy - carbonyl C2-6 al kenyl
wit@l QURa(@g@ndRIN@KYLANGNY I RIEL /o) al WX 6geh GEdh) .

al kenyl group substitutéd wth a carboxyl group (e.g.

carboxy\ "%Jrnﬁﬂ% NP e s erft 2 KY baghouR 1 group or a
substituted wth a cyano group (e.g. cyanonefhyl

W . (e.g
e R e T
ph%@zl theCl“jiglle%;ryE&gq:ggggg h pﬁg%gar bamowly . “1inear

phenyl Cl- carbonylam nzoyl am no,
ny b, Sl &b ULSULL 0L, BIEDKI SULT, 9 BASToupr
rep?:%ysle%r{ie%o bOJ E,hel%%lrsueleam%rlyel,argr{]oabiay%.h 5’93@5', an alkenyl
group, an alkynyl group and thie like are used.
Alternatively, a group in which two or three of carbon-
carbon bonds of an alkyl group are converted into double
bonds, such as an alkadienyl group ma} be used.

As the alkyl group, for example, a linear or branched
alkyl group having 1 to 7 carbon atoms 1s 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—bﬁtenyl is used and,
preferably, for example, an alkenyl group having 2 to 4
carbon atoms such as ethenyl, propenyl or isopropenyl 1is
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,
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group or each naphthyl group may be substituted with 1

to 3 substituents such as a C3..4- alkyl group (e.qg.
woredolps287€t hyl , propyl, butyl, isopropyl etc.)PCHIR005003838

al koxy group (e.g. nethoxy, ethoxy, n- propyl oxy,

I - propyl oxy, n-butyloxy etc.32 a hal ogen atom (e.g.

chloro, brono, iodo etc.), a hydroxy group, a

benzyl oxy group, an am no group, a nono - or di- Cl-4

al kyl ami no group (e.g. nethylam no, dinethylam no,

prsp?w@nbeo,is%%wh%m nQ, udkbsopropyl amno etc.), a
nitro group, and a _ 6 al kyl carbonyl group (e.g. 1-

oxoﬁkgﬁbleé'o@xgﬁéoﬁibuplino%ﬁg%hyEw%t%t)t%&ee of carbon-
substitutabl e position] "and the |ike. The benzene ring

CaQEo?h%>q%ﬁ§a5fca§iggugﬁ%sgf%%%b§&£gLgéﬁbéﬁﬁgﬁliﬂgo5double

preferably 1°to stituents at

sybst.i t ut abl e_posj tion in ese._s tit t _
oo A BRI, WS " DSt SIS UM Saron,
exampl es .of such _a substi

Pr ef bl t_i | i
caEbRAT OHRNCE St (& g 1 irray i RE. SHRTBFhRE Groninay ' droup

tc.), (Li ti I ] hal ted G 4 al k
(PGPoREEPAY. TTOGR Lo o GHRRy S| FPUSFGREENS I Eot FppbLe
bogggg%g§%rgéﬁﬁgég%$%mgrggy%ﬁﬁéﬁﬁgéyylggggp)ha EH flto 6

carbon atoms such as butadienyl, and a 1,3,5-hexatrienyl
are;used.

As the linear hydrocarbon group, a linear or branched
alkyl group having 1 to 6 carbon atoms is preferable, and a
linear or branched C;-4 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 -(CH:),-R’,
wherein R’ represents a carboxyl group and n represents an
integer of 0 to 6; a group represented by the formula -
CH=CH~ (CH3) nr—-R’, wherein R’ represents a éarboxyl group and
n’ represents an integer of 0 to 4; and a group represented
by the formula - (CH=CH),~-R’, wherein R’ represents a
carBoxyl group and n” represents an integer of 1 to 3, are
preferable. Inter alia, a group represented by the formula
- (CH:2) R’ and a group represented by the formula -
(CH=CH) ,»-R’ are preferable. n is preferably an integer of

1 to 4 (more preferably 2 or 3), n’ is preferably an
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cycl opropyl, cyclobutyl etc.), (iv) a hydroxy group,

(v) an optionally hal ogenated Cl-4 al koxy group (e.qg.
woredokosag79 di f | uor onet hoxy, trifl uoromethoxy, ePEDIBL005/003838

etc.), (vi) an optionally hal ogenated Cl1-4 al kylthio

group (e.g. methylthio, trif3Buoronethylthio,

ethylthio, etc.), (vii) an amno group, (viii) a nono

- or di- C-4 alkylam no group (e.g. methylam no,

et hyl am no, di net hyl am no, diethylamno etc.),. (ix) a

irflegerd & kDXyo -2 Candenydr Hf Ot ($. @), regst d oy Ciag boryterably
et hoxycarbonyl etc. ), (x) a Cl-6 aIkyI gr oup

arS URStdddit &gk W tdb @ Cfd i @ Ao OppL 8. 9. 5- to
9- nenééred cyclic an%ﬁ% gﬁ%ﬁ% wh|6%ynay contain 1 to 3

het enpat gk ,34eh as, & Oxxgen alom apd au%é“ bY6aRteMamine
in addition to the nitrogen atom specifically,

s%s?:%t ed%n%%drgl ar y%]&l‘#%%lp Cg h%ﬂ'f&rﬁ@a [I]
#gﬂgﬁﬁg@t§§c Eb%%eglaggdpgpll ﬁneagﬁgpund.gg?n¥he present

pi perazinyl ne rmorphol’ i noe

uaaw%[ﬂa;wzs%&nzofzqarsieascaznﬁ?ﬁ o STRESHE, B mecan
IrSs EPLSEe o)y (i) St o (o g et scaniy
acceptable alkaline earth metal salts or organic amine
salts. Examples of such an alkaline earth metal salt
include salts of the carboxyl grouﬁ 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 the compound represented by the formula [I] has with
an erganic 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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cycl opropyl, cyclobutyl, etc.), (iv) a hydroxy group,
(v) a Cl-4 al koxy group (e.g. nethoxy, ethoxy etc.),

W@ 2005/0828CL- 6 al kyl group substituted with a cyeCT/aP2005/003838
amno group (e.g. 5-to 9-nenbered cyclic am no group
which may contain 1 to 3 hetggoatons such as an oxygen
atomand a sulfur atomin addition to the nitrogen
atom specifically, pyrrolidinyl, piperidyl,
pi perazinyl, 3,6-di hydropyridin - | (2H)-yl,

byrmmol_:bmhlaetm) WieC o By Be substi tHted W thrdFerable,
C6-12 aryl group (e g. phenyl,” naphthyl etc.) (e.g.

r in h i nylgret
ﬂ@p‘{)‘% TS W)= RREHL ) nelpQLRRE BRI ML Zpary
D Jrethyl) -, 3- plpera2|nylpro ryl etc.) and
VI a darboxyl group. As ring , a benzene ring
%'I'é TRY bceo fp;c]ru{(nh rorsugqst q’l W tr{{reﬂl‘%r&(yl 1 WPealine

ogenate group or & hal ogen atom’ n

% |t| E%ﬂbéH§Qﬁ%|tuent rﬁgresented_¢%h Q%Ethe formula
t r
! %bié ;fa%iﬂedegrvﬁaﬁ%&%dha%a' ; L@%”’“%’agad.# oBES Gfpoun

substituent represented by Ris further preferable,
r%%&%fﬁéﬁﬁﬂzéwe e uBska t&ﬁ ed WRAT Gy ahe preferable.

substi t uent cJoresented by Ris particularly
pr éiner asieound of the present invention may be a crystal,

and both a single crystal form and a mixture of polymorphic
crystal forms are encompassed in the écope of the compound
of the present invention. Crystals can be produced by
crystallization according to 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 easy' to
isolate and purify. Accordingly, the alkaline 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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As ring B, a benzene ring which may be substituted
Wi th a hal ogenated al kyl group and/or a hal ogen atom

w0 g00p08f8ey abl e and, inter alia, a benzene ri ngP@NIRA05/003838
may be substituted with a hal ogenated G _ 4 al kyl
group (preferably trif l[uoromethyl) and/or a hal ogen
atomis particularly preferable (nore preferably, a
benzene ring substitutedwith a hal ogenated Ci 4

al kyl group and/or a halogen aton) . In the fornula

colbbunB I €Br €868t SpRGRNROX Y v@HRUROr riay | RRATy with the
hydr ocar bon group substituted with a carboxyl group.

- "1 c . e -
SRS RSt ae T, e OF Lh Mipestion punbe:
e S d F a e 2yl ogr
o e o R
used.., Al ternatiyvel a_group in which t th f
mogggggﬁaﬁecgpb%ﬁ¥58ﬁggr %eanpalkyl groupmgrgrconggftgd

i nt o_doubl.e .bond such as an di enyl gr.oup _may .be

used™ dﬁﬁéoﬁl’kipeg%’ﬂlﬁo 3% O%éﬁlﬁ é’,lyeasefqﬁwe]é]rve Lon may

branched al kyl group havi ng to 7 carbon atong_ is
beydéded®d priditerab| §1,SOF8Pee§iFrﬁ‘1e€,t A9-i%reafiror Cr S/

branched al kyl group having 1 to 4 carbon atons such
etgs)nethyl, ethyl, propyl,

l2SI

Among  the compound of the present invention,
monocalcium bis ((2E)-3-[3-[7-chloro-3~(2-[[4-fluoro-2-
(trifluoromethyl)phenyl]amino]—2—oxoe£hyl)—6—methyl—2—oxo—
2H—chromen—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]phenyllacrylate
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]phenyl]acrylate
diethanolamine salt; monocalcium bis(3—[3—[6—chloro—3;(2—
[[4—fluoro—2—(trifluoromethyl)phenyl]amin@]—2—oxoethyl)—7—
methyl-2-oxo-2H-chromen-4-yl]phenyl]propionate);
monocalcium bis(4-[3-[7-chloro-3-(2~[[4-fluoro-2-
(trifluoromethyl)phenyl]amino]—Z—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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i sopropyl, butyl, isobutyl, sec-butyl or tert - butyl

is used. A s the al kenyl group, for exanple, an
w@bkdosngds7gr oup having 2 to 6 carbon atons suchP@r/$pP2005/003838

et henyl, propenyl, isopropenyl, butenyl, isobutenyl or

sec -butenyl is used and, prafeerably, for exanple, an

al kenyl group having 2 to 4 carbon atons such as

et henyl , properxyl or isopropenyl is used. As the

al kynyl group, an al kynyl _ group having 2 to 6 carbon

t1ed OMEorgin RS e4hyaydnt AT OBYNYythel SOPFARYAY! (1] with an
butynyl, isobutynyl or sec-butynyl is used and,

aPe£l efabbyrt AN ralky My F QU dhayt ngn2 Q& A G Bt h metal
atons such as et hynyl ,"propynyl or isopropynyl is used.

hiAm es of the, gr oup i 9y whi €, § Yoo ory L Py g€ OgaférgSP the

- carbon bonds of an al kyl group are converted 1 nt

b [ j i.ch t .
-8l OB CLBRLUE 8, SEUP AL, 0 P i

cdrbon -"cC bond

kvl qrou referably, linear alkyl group) are
e%%%%é%%?%ﬁ%é%ﬁ%%hble bonds and, preferably, an

put e 1= LY 80 Tbka TR TaRe TR ARACrRE the
PRI ha G A 55 Bar BB 4COAEFs [Floraatie, DEMPGE by
reacting the ammonium salt of the compound represented by
the formula [I] with an alkaline earth metal halide.

The compound of the present iﬁvention can also be
produced from the compound represented by the formula [I]
by a method known per se or the similar method. 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 or WO
03/059900. |

When there exist optical isomers of the compound of
the present invention, these individual optical isomers and
a mixture 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 1low
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l'inear or branched G _ 4 al kyl group such as nethyl,

ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl
wW@rooc@82879 butyl is particularly preferable. AsSPE/JR005/003838

group represented by the formula -(CH ) wherein R

represents a carboxyl group and n represents an

integer of O to 6; a group represented by the fornul a

- CH=CH - (CH2) '~R 1 wherein R represents a carboxyl

group and n represents an integer of 0 to 4; and a

tH A ePs£8ent edrbxbRe1E0r ABkd sufdFiEd) s R medicament
wherein R represents a carboxyl group and n"

r t int e to ake. pre Q. :
LR SR P92 SEute CrRuPLE DT TR balgescy,

ghdfQ #%?é%?f”t ?Qg?}égggﬁi@@r%'x%c(i%g}'@alﬂ%i% ?ﬁ%%céity,

prefera 5 pr 'y an intege 0
B! SRR B0, 9 coh o BV N AN IO D0 s
Bl G SRS PSRN s e KL SR o ene
i S YUt
in sone cases) may be any al kaline earth netal salts

(&57ui6tgaRPECRRTNe SEHITSOMS f SHRbs e ar BYPiaTttedt i eafpyction,
uégggﬁgéugébfggagggetggrHgkgétgefﬁggélgy égégggcogglggion,l
restenosis after percutaneous coronary plasty (PTCA),
restenosis after stent placement, iéchemic 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
defoaming agent.

Further, the compound of the presént 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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salts. Exanples of such an al kaline earth netal salt
i nclude salts of the carboxyl group which the conpound
wo esessm ed by the fornula [I] has with an al R&i/iree0s/003838
earth netal such as cal cium magnesium etc. Exanples
of such an organic am ne saltginclude salts of the
carboxyl group which the conpound represented by the
formula [I] has with an organic bases (e.g. primry
anm nes such as tris (hydroxymethyl)nethyl an ne,
digbhare! anide and-dheoti kejnesgani enadmes &K 18%spoplexy)
trinmethylamne, triethylam ne, pyridine, picoline,
indiethanel ampe, tpphgkhangl.am nemdi cychghexyham rew, Np;
N enz§ e?hyﬁenedfawﬁhé and theylikgf and’ basi ¢ =0
1.00 [ as arginine, |lysine, ornithine and
mogﬁggriag?eﬁliﬁéheﬁe al kaline earth netal salt of the
co und represented_by the f La.[1] cal ci
sarﬁ%F% p?% Brab e.og 51?H% oggg%ﬁgtani%%ééﬁﬁ%g%f ?%é be
Cc ound representedby the formula [I the primry
orEHARGLAY (SPES i Brer REFESR Nt RE IS ( RAGPBESHET MR oF
nmethylam ne is particularly preferable. As thﬁfeo
SSEORPBING STCUHE e SEntcd B AN HRGR | e e drtAPLe
netal salt of the conpound represented,b% the formula
(aute)s FREPEAEN eSYRAYORRe cEPEFRRRSal N6RTFReOR and the

conmpound represented by the fornula [I] is particular
likedf drabliegh risk patients (patients having risks such as

smoking, aging, gender (male), history or family history of
hyperlipemia, diabetes, hypertension,.myocardial infarction,
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 reducfase
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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The conpound of the present invention nmay be a
crystal, and both a single crystal formand a m xture
w@bBoopo828mpr phi ¢ crystal forns are enconpassed PCIT/g#2e05/003838

scope of the conpound of the present invention.

Crystal s can be produced by c3ystallization according

to a crystallization nethod known per se. The conpound

of the present invention is preferably a crystal. As

the crystal of the conpound of the present invention,

prbgentysitaterofidhemalkabéneyead t B1gBtal osakla (i BPe used in
particular, the calciumsalt) of the conpoun

cbﬁbiﬁéﬁﬂbﬁdwﬁiﬁ|BtHéHr@ﬁé&&é&eﬁ@i@@ﬁYcBﬁpQQéﬁ£Q’iﬁEQuding
i's easy to isolate and purify. Accordingly, the

oahgglnmgisaﬁbwegghalaaah£8(59 Qﬁ%ﬁ%%%%%ﬁif&g%eﬁﬁhFi%Ebnts,

salt) of the conpound represented by the fornula

m&@cQ@&iE§U|$ b¥e Pt &r?%%ﬁﬂ?%,aQﬁygﬂé/ i %%%E%nttggéting

a medi canmen In addrt e conpound of the presen

a%%%ﬁgfioaigg%tgg aE%Q%ﬁ%ﬁ% (%é%ﬂ{ypra£ﬁyg$g')’d?ggynction

sol vate and nonso e (e’ non -hydrate €

0 ssed in the scope of the present invention.
Rt RN aboah Grinb e SRR T? hbS omseiia © th%rep%%%%t agsntsr
Lnvention, may, vary. wth the hum dity continuously, an
o3 P GRGEODH Ot her Ry AT P Hiirberfifhy 8 Frigm Fenal failure
non- hydrate to decahydrate, preferably from ,
tﬁ%ﬁ%ﬁéﬂrﬁgﬁn%ﬁ'teFPaﬁ%%%ﬂ%ﬁSQ¢l%&Rﬁt?%n?h?%% coRpouRds is

of _the fresent,invention may be |abelled with an ,
Prebeopel ¥l ep@minieteredH as 140 35”1l 1fprmulation or, if

necessary, may be administered in a form of a suppository
as a rectal formulation. In this case, examples of a
possible component to be combined include fibrates [e.g.
clofibrate, bezafibrate, gemfibrosil, fenofibrate, Wy-1463,
GW9578 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 etc.], cholestefol 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 cholesterol
ester transporting protein, cholesterol absorption

inhibitors [e.g. ezetimibe], ileum bile acid transporter
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etc. ). Anong the conpound of the present invention,
nmonocal ciumbis ((2E)- 3- [3- [7- chloro - 3- (2- [[4-
WO baoswoges79 2- (trifluoronmethyl) phenyl] am no] PCRJP2005/003838
oxoet hyl) - b-nethyl - 2- oxo - 2H chronen -
4-yl ] phenyl] acrylate) ; (2B 3- [3- [7- chloro- 3-
(2- [[4- fluoro - 2- (trifluoronethyl) phenyl] am noj
- 2- oxoethyl) - 6- methyl - 2- oxo - 2H chromen - 4-
yl ] phenyl] acrylate tris (hydroxynethyl)nethyl am ne

iraldat i) (3. [ 3uR=-12BBORO - 5389621, [[équéhéﬁéo s¢ithase
(trlfluoronethyl) phenyl] amino] - 2- oxoéthyl) -

ety chromen - 4- yl]phenyl]
acry atésdleﬁ%an anlné 'sal t; nonocal ci um bis(3 - [3-

O ootgfg 20ldds hg%;ngon;%tsﬂ bEOT QTREAYIh are

oxoe

oo F B 1 A dple L et opt fef% manoca' 4

oro -

ég##é%%%"onEthyl) f%é%&%%y% lea%ﬁy%;g: I)an indane

but ancate) ; a hydrate thereof and the Iike are used
dsfistaaft y. The alkaline earth metal salt of the

conpound _represented by the forrmula [I] can be

pr odut B Fhc IRt HOEBHIgthd ¥épr esent ed by t he

formula [I] with an alkaline earth nmetal hydroxide or

an dalleltgtrs daradtmg AoHydriatosr FeukylHepapn, kinedak,

al kal ine nethal salt of the conmpound represented by .
parhel flor milvaaUin,wi elrgdrncankal ghemeareh, nedabnhal i deovolin,
monotard, insulins, glucobay, 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: prednisolone

(predonine), prednisolone succinate sodium (predonine),
methylprednisolone succinate sodium (Solu-Medrol),
betamethasone (rinderon) ]; vasodilators [dipyridamole
(Persantin), dilazep dihydrochloride (comelian)]; chronic

renal failure treating agent [diuretics [e.g. furosemide

(Lasix), bumetanide (lunetoron), azosemide (diart) ],

depressor (e.qg. ACE inhibitor (enalapril maleate
(renivase)) and Ca antagonist (manidipine), o-receptor

blocker, pB-receptor blocker, angiotensin II receptor

antagonist (candesartan cilexetil); an oral administration
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Alternatively, the alkaline earth nmetal salt of the

conpound represented by the fornmula [I] can be
wWEe@dngs® by reacting the amoni um salt of thePCDMROUTIH3IS3S

represented by the forrmula [I] with an al kaline earth

netal halide. The conpound ofi;the present invention

can al so be produced fromthe conpound represented by

the formula [I] by a nmethod known per se or the

simlar nethod. It is also possible to exchange salts
isbypra f@ted known per se or the simlar nmethod. The

conpound represented by the fornmula [I] can be

Pr eRar ek accor diagiko e meihad dbsebasedngl akciviey and

exanp 85913, JP-A 6- 263736,
02/ ; 900 I st [
sl O1L5ASE g1 V00300900, o0, prr oLt L1 lecen

. these individual .optigcal isoners.and_a m.xture thereof

Loy REICH Gded T ATE sEopelbP EHE BPestnt 1aentor 1mous
desired, these jsoners may be tically resolv

EGR g, 1505 KRomn PUSPOSE modis. Care ey Soat prdsamiesent

_individually. Since the conpound of the present ,

IO S LIV BET Hh PSR PF ot et @2 tkine With the
superior as a nmedi canent fromthe aspects of acute

foHldavging , KepYBniteaahding t §9cHéRet i RrebRTRPty, via an oral

reproductive toxicity, cardiac toxicity, drug
rouMeegr acti on, cardi nogenicity and the |ike) and has

thrombus formation preventing or treating agent:
anticoagulating inhibitor [e.q. hepérin sodium, heparin
potassium, warfarin potassium (warfarin), thrombin
inhibitors (e.qg. ximelagatran), FXa inhibitor],
thrombolytic agent J[e.g. tPA, urokinase], 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, wvaccine preparation
etc.) or as combined therapy in combination with genetic

therapy or the like. Examples of the antibody and the
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l'ipid-rich plaque regressing activity, the conpound of
the present invention is useful for preventing or

WO e@ansasge (acute) coronary syndrome such as nyPCEHIRNGH/003838
i nfarction, unstable angina and the |ike; periphera
artery occlusion, restenosisgafter percutaneous
coronary plasty (PTCA), restenosis after stent
pl acenent, ischem c heart failure such as nyocardi a
infarction and angina, arteriosclerosis, intermttent

vadlaud C%&b%&ra%%%%bréhc§@%%|exXn(eanlﬁgbﬁbr@b a_ vaccine
infarction, cerebral embolus, cerebral henorr hage) ,

r. f I; lc:ya | a 2, :
P AR LR, SR T, S prparacior

; b t
cefly $°Rkkr 995638y, O . OBKEL R Loy
°°”-"s\%“”€tr?%¢é?%pﬁ%ﬁf;g?ﬁ@a'”ée”t 51,09 AT L1GL Y s,

B BURLIRR L AT A 26 Mg .,

agent  a alnst hyper chol est erol em a
anhyBEF%P%&[ch%Fl o mZCHyfo PrRPGRaGEA t goainst cytokine,
I popr ot ei nem a, hyperllpen1a atheroscler03|s and
redi@ea@é‘s HRFLOBANEREr ePREWE e 320 | SchBAPEURESr FheTeof, an
failure such as nyocardial infarction, and cerebra
anfadadvarall ser deFceteh REeReeradioal 39 bReti 8 enzyme and a
cerebral apoplexy) in a mammal (e.g. nouse, rat,
jskiecy:elley 1rdoglvea<ht1n cowpogi @1pmdnm@9tabl@lln@m,eta@ )antlbody or

a vaccine against an enzyme and a protein involved in a
coagulation or fibrinolysis system in Dblood, 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
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
metabolism, excretion and absorption of cholesterol,
triélyceride, HDL-cholesterol 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

obstruction or the like, therapy using a gene relating to a
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The conpound of the present invention can be

preferably used for preventing primary occurrence
w@nasns283econdary occurrence of cardi ovascul arPEVEEs/003838

(for exanple, (acute) coronary syndrome, cerebra

infarction and the like) in hikggh risk patients

(patients having risks such as snoking, aging, gender

(male) , history or famly history of hyperlipem a,

di abetes, hypertension, nyocardial infarction, angina,

prSEei al 1apgpLeyy aad hednkehe MSMWEEEM or insulin
i nvention al so provides an agent for regressing,

re?ém&?&je ng aq{cpgéﬁ§§g9ﬁlsgf a%l(':ah'sr{saabi lcl iorllzqf?%n such as TNF.

arteriosclerotl esi on, whi contains the present

afompound, . Jych, 40 8%%&11&8?& e%&?%@%en§“$858§§58§ can be
progressi o of “or S iTizihg an eriosclerotic
esioqsi preferag%y used in ¢ nbinatio? wi.th, a ﬁ 7

2IBA retfudt at? i RATBIEDF O The thlpotindCBt 2t ka2 pr88ent erarY
I nvention can,be al so used as a ﬁ%ogpglactic r

Uikt e | Y3EJERT adHidRsts Al LRETNRFationi sSass 3s  heart
mul tiple risk syndrone and netabolism syndrone. Since .

reHRToptUnd Jf-AHRY prESERCTRRVERY 0RIFSTEGSer FEPETRTatION
absorbability after oral admnistration, it is

anfi eYef bl e FEESBETa8APRI SFerld@ e lerlatsrdpaht FdRrOY ncells
treatment of these di seases, the conpound of

(naepre seeronagbed T ofe by HRrygedsheovnecdt AhY-be used
i n conbination with other pharmaceutical conponents
inclimﬁruyompound. of the present invention can be used

orally or parenterally by injection, drip, inhalation
rectal administration or local administration and can be
used as 1t i1s, 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 method. Such a formulation can
be ﬁsually prepared by mixing/kneading an active component
with additiveslsuch as an excipient, a diluent, a carrier
and the like. Herein, a parenteral administration includes
subcutaneous injection, intravenous injection,

intramuscular injection, intraperitoneal injection and



10

15

20

25

other lipid |owering agents or chol esterol |owering
agents, nyocardial protecting agents, coronary di sease
W0 e@ansasg agents, di abetes treating agents, thpeDIRR005/003838
dysfunction treating agents, nephrotic syndrone
treati ng agents, osteoporosig4treating agents and
chronic renal failure treating agents. In this case,
each of these conpounds is preferably adm nistered as
an oral formulation or, if necessary, nmay be
dragmimigst éhedsiiora for m off EnflRRGYH Orfpas ihj&ediddn, for
formulation. In this case, exanples of a possible
exe@mpenens tde iconbhnedtipel udguddbs at®sde®Bon or oily

clofi brate, bezafibrate, genfibrosil, fenofibrate, We-
su%@@%slgma55§netﬁé ﬂéﬁégédn %s@%bd deéﬁf@gbygs &NGbersing
anal ogues t her eof . aC|p|an , probcol and

aganal Qﬁueﬁeé{hﬁ{ge%%e{%' &ndcid S ;{Q{dﬁh &&%9 a method

chol estyram ne, est1 pol ero

kn%Q%OGH{'QHe g%eresnggtgggﬁgbqgsfé a§1583%'r0| jection

neomyci n etc.], cho i osynthesi s inhi t|n

ds hi_bi t
ma&ovagggtlﬁgerl'fiasPaFl%Dé%Fa é%?%f%ﬁ{nP?ubgg%%éﬁgﬁonv in a
tro%astatl , ava tatin, rosuvastatln etc. ], .
engrep8X|&3 i BT [€. g " NB+BYE afld can  be

analo es etc.], i ncreasi ng agents due to
adpﬁﬁﬁﬁ%€Fﬁﬁ d?a%ﬁBF@§?€$%k eSHE  EandPorR TR PP ot it Lon.

chol esterol absorption inhibitors [e.qg. ezet|n1be£
Exppedechidfe 3t aCEraRa3port ¥EDARILSI 16T SPEVRT HVRIga5gan be

-A, S 8921] squal ene synthase
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 ingredient. with a suitable
non-stimulating additive, for example, a substance which is
solid at a normal temperature but 4is liquid at the
temﬁerature of intestinal tract to melt in~a rectum whereby
releasing the active ingredient, such as cacao butter and
polyethylene glycols. _

It is also effective to combine with a suitable base

(e.g. polymer of butyric acid, polymer of glycolic acid,
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inhibitors [e.g. TAK - 475] . Still other possible
conponents to be conbi ned are oxi dosqualine -
wo a006088rol cycl ase, for exanple, a decalin dePCT/ar2085403838

an azadecal in derivative and an indane derivative . In
addi ti on, when conbining w th5 di abetes treating agent
[actos, losiglitazon, kinedak, penfill, humalin,
eugl ucon, glimcron, daonil, novolin, nonotard,

insulins, glucobay, dinelin, rastinon, bacilcon,
cogedmleirn & bskiirins, abiguaniydelagenidid, t Bymdisture of a
dysfunction treating agent [dried thyroid gland

po(liyhereod #) butheyet hysoxi aadasadi 1@611 hRYr gl Ngiy&diic acid,
I1othyronidin sodi um (thyroni ne, Thyronam n

poﬂ?@ﬂg@%h%lsﬁ%ﬁﬂyn%éfé*%éf@ka@ﬁet) RHEHSQORE sustained-
(predoni ne) , predni sol one succi nate sodi um

relR5ed0RHN8), 1 5 tABLNY! predni sol one succi nate sodi um
( Sol u- Nbdrol) ., bet amet hasone (rinderon) ];

vasegl, ro%%%rs [ngyrldangl%)%Peﬂgggli? PJ: azen: oral

di hy ['ori de (cornella chroni< rena a|Iure

ad%u%%%ltrll%&%%enéﬁl&:ﬂgﬁ{)ﬁ;’clh%sngeg%rzﬁe&llé:r oseara tgou](d‘ers , ‘granules,
SR 150, AT Wb (cralop L plente, L
aobEERLEL P! 5keL, b, Jecepl op Phocker, anglotensin il
active ingredient compound with at least one additive, for
example, sucrose, lactose, cellulose,hmannitol (D-mannitol),
maltitol, dextran, starches (e.g. 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 wusual, including inert diluents,
lubricants such as magnesium stearate, preservatives éuch
as parabens and sorbic acid, antioxidant‘such as ascorbic
acid, oa-tocopherol and cysteine, disintegrants (e.g.
croscarmellose sodium), binders (e.qg. hydroxypropyl
celiulose), thickening agents, buffering agents, sweeteners,
flavoring agents and perfumes. Tablets and pills may be
also enteric coated. Examples of oral liguid formulations

include pharmaceutically acceptable emulsions, syrups,

elixirs, suspensions and solutions, which may contain inert
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ant agoni st (candesartan cilexetil) ; an ora
admnistrationis preferred. In viewof lipid - rich
w@k@gugesregr essi ng activity and ACAT i nhi bi t orRCT/JP2005/003838
activity, the conpound of the present invention is
suitable for preventing andéareating thronbus
formation. For this purpose, the conpound of the
present invention is adm nistered alone or in
conmbination with the foll ow ng known treating.agents,
diughes engblonh ViadeAn cohdkenitavhallyt hnsgbusi hor gaki oart, for
preventing or treating agent: anticoagul ating
exahPhe bi bk re. gndahepar | Re88dEHAY , heRRTR WaLkassi Blch oral
varfarin potassium (warfarin) , thronbin inhibitors
1iqh£d 9-£ Ul AGYIANLan @ }p&@b@'ﬂe@r]b t hrQEbalyld&ntional
agent [e.g. tPA urokinase], anti-platelet agent [e.g.
iri S ra e Nt ur Fpyri ;
metiE8; (iR ek PRy SERAPL AT A, acFh Py EfBERient, an
, I I , Ib/tl]la _an ni eoP .
lnedfo%ﬁ%%ﬁ%@lfgghcoé%ngrﬁeeégggfl§%P%§ ﬁﬁgﬁ%Flves' An oral

R
dot he| i | st t ' I St, th .
PoFT ks - The EBipountrBr Lt He proseht of raentl on Hay- e 2otive

al so used, agai nst the above-nentioned di seases

. b I N )
ingERfbPRat CORPRUN 0bi 5P6gi REF ST epardENGh Qi g though the

anti body, vaccine preparation
amount may vary depending on the dosage form .

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

A lipid-rich plaque regressing agent <ontaining the
compound of the present invention is low toxic, 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
example, when used as a prophylactic or thexapeutic agent
agai.nstAhyperlipemia, it may be about 1 to 500 mg,
preferably about 10 to 200 mg as the compournd represented
by the foumula [I] in an oral formulation, and about 0.1 to
100 mg, preferably about 1 to 500 mg, usually about 1 to 20

mg as the compound represented by the foumwula [I] in a
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etc.) or as conbined therapy in conbination with

genetic therapy or the |ike. Exanples of the anti body
wa@pasosesvacci ne preparation include, in additiPCI/gRR065/003838

vacci ne preparation against angiotensin Il, a vaccine

preparati on CETP, a CETP antibhody, a TNF a anti body,

an anti body agai nst other cytokine, an anyloid b

vacci ne preparation, and 1- type. di abetes vaccine

(DI APEP- 277 of Peptor, etc.), an antibody or a

paMRGHdIR 1P eBanal heNoAgdatdist seytQkhNe, (@t 060 kq) . No
angi otensi n enzyne and a product thereof, an anti body

£ & AL R R, ﬂrrﬁtﬂkféfédégﬁir{bgs_an enzyne and a

protein involved in blood I'ipid netabolism an

ant ifhady, f. 8, aceldg. adainsle kSR and a protein
involved in a coagul ation or fibrinolysis systemin
l,ood, and_an antibody or a mvaccine preparali
(aga R P AHRGE AR TS T T cha Ao heratals SfRound
ﬁ nsghin resi stance,, Exagples of . genetic therag¥ £ d
°fi hcHifle tHIETSIR- usirRYSETGERe rBtREi ng t oSRUFSRFB Mt dTug
reni.n ar angi otensin enzyne and a product {hereof,,
(hHSTARL FFG G BNEIEEEF S 1R £ONGHRE Fdtoyt CFHer&HpyP )
usi ng anti sense, therapy using RNA interference,
thermpie R hgt ar geRerpeFaRIngiPodanichz e fd & @ method
protein involved in blood |ipid metabolism(e.g. gene
forel atiigP ol et abORT sm WB%ERet CORCERG Sgbs rPtiieigiring  a
chol esterol, triglyceride, HDL - chol esterol or blood

copfaspttoldrpi @f ant kéfgpey ivsi mgauirgeret r ehat icogpogngn of the
enzyme and a protein '
present invention and an effective amount of a concomitant

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), restenosis 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 metabolism syndrome, xanthomatosis,
hyperlipemia, hypercholestorolemia, hypertriglyceridemia,
hypo-high density lipoproteinemia) or thrombus formation,

which comprises administering a combination of an effective
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(e.g. growth factors such as HGF and VEGF) involved in

vascul ari zation therapy directed to peripheral vesse
wo@b®sosasre on or the |ike, therapy using a genePCEIRNIFIY3838

to aprotein involved in saccharide netabolism or

insulin resistance, and anti ggnse agai nst cytoki ne

such as TNF. Alternatively, the conpound of the

present invention can be al so used in conbination with

vascul ari zation therapy utilizing various organs

anfiganepat i«Qk suehpdsnheast negengratban, KWiion and an
regener ati on, pancreas regener ation and vessel

o f RGSNSS AL 1 otff @%@Wm A RO q@ﬂuﬁal and

(marrow nmononucl ear cel rrow stemcell etc. The
QQWD%E@%F&%&??%rg;%%ﬁﬁié%ﬁgﬁntlr| Iﬁglatloﬁg%%%%gfof ot
staaS”:Jtr}L'zSitnrga“ N grrtsg%'s geu I@'C%”g%' 928?[‘%&9%1 coliftises
Sibeelets ragay“'@%@bla ?éﬁoﬁ? aémf?%:%‘a%pswgvsﬁs,of the

sol uti ons etc ). That is, | east one of t
CIFRIBITh T of P %h@rﬁﬁég%ntlﬁ‘f%wfbnala n3Be SHEF Lignemount
or as a mxture with a pharnmaceutically acceptable
ofe @ rfRCqEGANARL B XE it SHMMHddi ti ve, and/ or
diluent) . A pharmaceutical conposition can be
f or fERdEsactiorali agnEonatedhventPoall Chetdsdd Pesutted with

formul ation can be usually prepared by m xi ng/ kneadi ng
then acoiweusdnpodentthe present invention include the

aforementioned pharmaceutical components other than the
compound of the present invention and other hyperlipemia
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
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with additives such as an exci pi ent,
carrier and the I|ike.

Her ei n,

a dil uent,

a parenteral

a

W@evs082879 at i on i ncl udes subcut aneous i nj ect i OPCT/JP2005/003838

i ntravenous injection,

i ntraperit

fornmul ati on for

i ntramuscul ar

i nj ection,

oneal injection anggri pping infusion.

i njection,

for exanple, a steril

A
e

i njecti on aqueous suspension or oily suspension can be
prepared using a suitable dispersing agent or wetting

os%%%ﬁbr%QQSat%%%%ﬁﬂ@nggéﬂ%ntd%/é&iﬁ%b@ﬂskﬂgéﬁthﬁgt%©ent

art. The sterile fornmu

ation for

injection may be a

tec{ﬂﬂle-fﬂg vﬁpée sgkHti on of SM@éé%wlé diugnt,

or sol vent

po@lqg‘k%%&%r

solution.

ch 1S non -

toxi c and can

%Ci'r p%Ff%t R Ye 1 SUCH a%r@ﬁt%ﬂglee ent,

an acceptable ve
Ef%géﬁg@%{ s

be used |ncI

ich can
aldbnee SAETREoRL T,

septic no

| ati
trg5 l§@bha%%?ﬂoggﬂ9aﬁ§?ﬁ591€o|§?+$%¢
b d | udi t
crGNeRerT carhepy et ae ToPosai

ic or sem - sy

or synt het

éuspen

of | e

or s

SO USG usua

a

renal

olvent

Tt “setac

or synthetic or sem

S%\%P‘F‘l as %ﬁﬂla?smn

nt hetic nDno -

g Lot eos

an

inpyipgitpder | s 1AL SBBRESTYorSF Hor et &f £ %Fn ﬁr‘f%ltlﬁoatt%n an

can be prepared by mxin
1 nddigmaisIte Tiyo e kit trgi ca g
substance which is solid at a nornal

inifd alminguiod vat melgating
inflammatory mediating effect inhibiting agent.

a hyperlipemia treating agent,

effect

an active ingredient with a

Hd dirt el timgr

treating agent, a cardiac failure

arrhythmia

platelet agent,

agent, and

preferable.

aforementioned pharmaceutical components are specifically

a diuretic,

tenperature

1nh1b1tor, and

but

céy, £n anti-

an anti-

treating agent,

treating agent, an anti-coagulant,

an unstable

a diabetes treating agent,

plagque stabilizing

an an

agent

Inter alia,

a hypertension

an

ti-

a HDL increasing

are

Examples of a concomitant drug other than the

listed below:

(1) Hyperlipemia treating agent

HMG-CoA reductase inhibitor (e.qg. fluvastatin,
cerivastatin, atorvastatin, simvastatin etc.), fibrates
(e.g. simfibrate, clofibrate aluminium, clinofibrate,
fenofibrate etc.), anion exchange resin
(e.g.cholestylramide etc.), nicotinic acid formulation (e.g.
nicomol, niceritrol, tocopherol nicotinate etc.),
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tenperature of intestinal tract to nelt in a rectum
whereby rel easing the active ingredient, such as cacao
wheaoses28zand pol yet hyl ene glycols. It is al so ePEBIR2005003838
to conbine with a suitable base (e.g. polyner of
butyric acid, polyner of glysmlic acid, copolyner of
butyric acid - glycolic acid, a m xture of a pol yner
of butyric acid and a polymer of glycolic acid,
pol ygl ycerol fatty acid ester etc.) to obtain a
polyshaiened onEsteaseedoraqiat i 88id Bxamles Ofe a (8Qbl.d ethyl
dosage formfor oral adm nistration include the
; i-on r |83, I8t s, mdi i@ dtc, ),
O e oI At o Th ey ey i A ke
ve@%&%ﬂg%d Q¥eQB§'nQ8§§F{g %ﬁﬂgggfygaﬁgl?Ctég sterol etc.),

iI"ngredi ent’ conpoun east one additive, for
| e, sucr.ose, : se, %ﬁgi

el%é%%ﬁm t oﬁcjcgl,u mal %?%%?fggdeg(??g%%gét arches e%%. g.Synthetase
. _caornstarch), merocrystal.line cellulose, agar, .
lﬁ%ﬁ? des, cﬂ€¥?ns, ﬁhﬁﬁ%ﬁg, pegﬁpgg?tFFggacaﬁ?éﬁorptlon
. guns, gum arabl e, | atins, coll agens,. casei,
1&$19&54%5 s@ﬁtﬂeti é%ln§éﬁﬁJ S§L?H tﬁgjﬁblﬁﬁégg fgransporter
. glycerides, Such _a dosage formcan_contain further
injddmitiorss B UsuBR-{hePthi ngPrEM » digtient s ~chloro-3-[4-

| ubricants such as magnesi um st earate, preservatives

( 2stpet hays. Pantaisens P Sor BNe el 1P T it G flant Clgieh  gRharm.

ascorbic acid, a- tocopherol and cysteine,
Budilsi, nt38gr @an2 (2892 (1990) ], PPARa agonists, PPARy agonists,

PPAR® agonists, LXR agonists, FXR antagonists, DGAT
inhibitors, MGAT inhibitors, MTP inhibitors, and the like.

(2) Diuretic

. thiazide diuretic (benzylhydro-chorothiazide,
cyclopenthiazide, ethiazide, hydrochlorothiazide,
hydroflumethiazide, methyclothiazide, penfluthiazide,

polythiazide, trichloromethiazide etc.), loop diuretic
(chlortalidone, clofenamide, indapamide, mefruside,
meticrane, sotolazone, tripamide, quinethézone, metolazole,
furosemide, mefruside etc.), potassium retaining diuretic
(spironolacton, triamterene etc.).
(35 Hypertension treating agent

[1] Sympathetic nerve suppressant

0, stimulant (e.g. clonidine, guanabenz, guanfacine,
methyldopa etc.), ganglionic blocking agent (e.qg.

hexamethonium, trimethaphan etc.), presynaptic blocker (e.g.
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croscarmnel | ose sodium), binders (e.g. hydroxypropyl

cellulose) , thickening agents, buffering agents,
wewmmengasey s, flavoring agents and perfunes. TabtCEIR0GVH3838

pills may be also enteric coated. Exanples of ora

liquid formul ations include phharmaceutically

accept abl e emul si ons, syrups, elixirs, suspensions and

sol utions, which may contain inertdiuents which are

conventionally used in the art, for exanple, water

aBﬁE&oXﬁl&fCeSSa&%m@ﬂk&léﬂ%ﬁbré%@ibiﬁé&e|'qudre801nam1ne,
formul ati ons can be prepared by tune conventiona

rd®ihothe f0rs9¥§§Ph§op@n¥ meddg ,an aghi¥g i paredient,
an inert diluent and i f necessary, ot her adddLti ves.

S er a0 o g %%@'ﬂo?nauy Y !se-g-
bdnoaéo%ﬁ odéxgg;g gt égaggggﬁé %%&a%%f&%un%&fl&ﬁe ete.

resent i nven ano

e di ng,on the dosa e _dose, fo certain
B ‘?ru ©det ePhPhEd 8&8 ndr“f%&o l(hetjd'&%lr olyodytpradilol,

| gener ition, iet, n1n|strat|on
oo Loion neSaPaELOL mm o Rt e | ofaee ] Crug st RaitoL,
conblnatlon and a degree of_ the di sease treated
P%ﬂﬁ?%ﬁ&d)/%ﬁ?Qﬁﬁ? Qﬂy(ﬁ%ﬁﬁHQ%ﬁ%cwsbl%P?¥%%ﬂ . pgHeprolol,
pl aque regresswéﬁ_agent contai ning the conmpound of the
laheispkl i ARGRY G 9 |20W R8I0l #ecchn be used

safely. Its daily dose varies depending on the
[Zlonth29dnlar body wei ght of a patient, th type of the

calcium channel antagonist (e.g. manidipine,
nicardipine, nilvadipine, nisoldipine, nitrendipine,
benidipine, amlodipine, aranidipine etc.), phthalazine
derivative (e.g. budralazine, cadralazine, ecarazine,
hydralazine, todralazine etc.).
[3] ACE inhibitor

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

losartan, candesartan cilexetil, valsartan,
telﬁisartan, irbesartan, forasartan, olmesartan medoxomil,
2-ethoxy-1-{[2"-(5-0ox0-4,5-dihydro-1,2,4-oxadiazol-3-
yl)biphenyl-4-yl]lmethyl}-1H-benzimidazole-7-carboxylic acid
etc.

[5] Diuretic (e.g. the aforementioned diuretics)
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conmpound, the admi nistration route and the |ike and,
for exanple, when used as a prophylactic or the

WO 200882879 ¢ agent agai nst hyperlipenm a, it nmayPORIRDEUI03838
1 to 500 rag, preferably about 10 to 200 mg as the
conmpound represented by the §gunmula [I] in an ora
formul ati on, and about 0.1 to 100 ng, preferably about
1 to 500 ng, usually about 1 to 20 mg as the compound
represented by the fourtrula [I] in aparentera

[d]OVEUbﬁ Lea for.ag adul b, £ahout1 60 kBrendol oXidyrdiSo1ol,

in these ranges The present i nvention al so

r%\ﬁ'oq.%si (%% opaﬁrWaae%ﬂdmolcomeebbkemogoml%%m

he” conpdun the present invention Wth a

Pl%%%-%m t acrétr drug,+( h%&%gl%ﬂzl) abbreviated as a

concom’t a ornu ‘at’i on a method for regressing

l'mq%rdlééﬂkélf% Eyé 4Jg§% or i nhi biting ACAT,

i chcomprises a i i St er| conblnatlon of an
effectiyve amount of th ound of %gresent

i nvERGBP S Gn ePPE |ve frodnt of REDM t antdtooxin,
drug to a manmal, (3) a nethod for preventlng or

metryAA P Hidout e)l BEHGRIAE s r@ronéwﬁﬁﬁlﬂa]sa%w&%ﬁ)d'i al o P-
|nfarct|on unst abl e angina and the Ii peri phera

stdmuErRntockq (i GRS sSi §%%@n%}w%n roterenol,
coronary plasty (PTCA), restenosis after stent

doFlaaEiatent d@ﬂ@é@@@émenosueobwé@aﬂam fapapePion, etc.).
i schem c heart failure such as angina,

phartgrddisedtussies, inhibitor (e.g. amrinone, milrinone,

olprinone hydrochloride etc.), calcium channel sensitivity
promoter (e.g. pimobendan etc.), nitrate agent (e.g.
nitroglycerin, isosorbide nitrate etc.), ACE inhibitor (e.qg.
the aforementioned ACE inhibitors etc.), diuretic (e.g. the
aforementioned diuretics etc.), carperitide, ubidecarenone,
vesnarinone, aminophylline etc.).
(5) Arrhythmia treating agent

sodium channel blocker (e.g. quinidine, procainaﬁide,
disopyramide, ajimaline, cibenzoline, lidocaine, diphenyl
hydantoin, mexiletine, propafenone, flecainide, pilsicanide,
phenytoin etc.), p-blocker (e.g. propranolol, alprenolol,
bufetolol, oxprenolol, atenolol, acebutolol,' metoprolol,
bisoprolol, pindolol, carteolol, arotinolol etc.),
potassium channel blocker (e.g. amiodarone etc.), calcium
channel blocker (e.g. verapamil, diltiazem etc.) etc.

(6) Anticoagulant and antiplatelet agent
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intermttent claudication, cerebral vascul ar disorder
such as cerebral apoplexy (e.g. cerebral infarction
W@ eqssaio enbol us, cerebral henorrhage) , | acuP@r/Jp2005/003838
infarction, cerebral vascular denentia, Al zheiner's
di sease, multiple risk syndrgpe and netabolism
syndrone, xanthomatosi s, hyperlipem a,
hyper chol est erol em a, hypertriglyceridem a, hypo -
hi gh density |ipoproteinem a) or thronbus formation,

Whi b COmpr iS@S-22d NheterhRgda ©esbbnat ign efisale factor
ef fecti veanount of the conpound of the present

pd BN} | oRKaRd an ef fecl Lyve aBint ©fr 2 eaneeEkkanl sodium,
drug to a mammal , and (4) a nethod for regressing,

aéﬁ%ﬂé&ﬁéﬁg gégg&gﬁéio%égﬁﬁﬁcﬁgg Eéh;i@lh .lcosapentate,

1'oscl erotrc [esion, npri ses admi ni stering

beg%a%?{ogé{]astcgcgf n?,f aé‘ﬁ;ésegéé%f,a%%wg%o{f 1ffn§8ﬁf%$ggnase,

present invention an € ano
i tant d to, Tal . l, f , ,
> GGHCOM LIS O HOP0RY An° AR B TeRlaln it Eofibouias f22in

of the present ipvention include the afprenentioned
PIRE AUt | CHT2EGHNent s CURETRHfan ¢ hEPCHRPboRT of (S-9-

the present invention and other hyperlipema treating
xigRgatEr at ur o152, 1eh i ble s bnskFCr arthy 2geRt, (8- G- TFA,

cardiac failure treating_agent, an arrhythma treating .
urgfeiitasaby antiantéongataret an agent pl atld «i- agengsparin,

di abetes treating agent, a HDL [ncreasing agent, an .
swinEt iy ee zdeue steabivtiaziing agéapyradeasedi | at operaantin),
ticlopidine (panaldine), cilostazol (pletaal), GPIIb/IIIa
antagonist (ReoPro), clopidogrel] etc.

(7) Diabetes treating agent

sulfonyl urea (e.qg. 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 (e.g.
pioglitazone, troglitazone, rosiglitazone etc.), insulin,
glucagon, diabetic complication treating agent (e.g.
epalrestat etc.) etc.

(8) HDL increasing agent

squalene synthetase inhibitor, CETP inhibitor, LPL

activator, endothelial lipase inhibitor etec.

(9) Unstable plaque stabilizing agent

MMP inhibitor, kinase inhibitor etc.
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vasoconstrictor, a vasopressor, an antibacteri al

agent, an antifungal agent, non - steroida
wa@paosiososramat ory agent, a steroidal agent, anPCT/JP2005/003838

i mrunor egul ator, an anti protozoal agent, an anti-ul cer

agent, an antitussive or expeatorant, a sedative, an

anest hetic, an antianxiety agent, an antipsychotic

agent, a nuscle relaxant, an antiepil epsy agent, an

anti depressant, a narcotic antagoni st, an anti tunor

egeNtvagddanitor allergic agent, a vitamn, a vitamn
derivative, a bone - cal cium netabolizing agent,

anosy SOPREQS] S [ F €41 1Y APEA! » PoRREBTLALS trR8kEPEndine,

agent,” an anti - rheumatic agent, an anti - asthnmafic

béﬁ@%ﬁan, 89$$f5+yé'%n@{hyiag%%ncgng §8859 Lrgating

gent, a rena aifure o treati ng agent,

ﬁﬁ% fgééggﬁénP{éééé treating agent, an allergic

rea |ng agent, an endot oxi n antagoni st or
ant“%%%% a SI transn1iS|on i nhi bi or an
i nf | APRARDYS %&?%bn%ff SEOP AR Bt BF S
Iannato nedi ati ng_ef fect |nh|b|t|ng antlbody, an
$%??ﬁ Fory %%%gﬁtlng effect inhibitor, and an
antl - inflammatory nedi ati ng effect |nh|b|t|ng agent
| nt eFORPRARC g ﬁ?Bé%théﬁvaQﬁﬂﬁﬁﬁWﬁ?%nﬁﬁ&gl%P%ﬂ%Te@FEOXln'
géferten5|on treatln% aaent a cardiac failure
meledt fhgonient lanatep gt G @ FFeaPRARt AgeEC- an anti
- coagulant, an anti platelet agent, a diabetes
f1%ht$@@lbg@h¢rl®lFﬁmemhcrea3|ng agent, and an

unstabl e pl aque stabilizing agent are
[1] Sufonamide

sulfamethizole, sulfisoxazole, sulfamonomethoxin,
sulfamethizole, salazosulfapyridine, silver sulfadiazine
etc.
[2] Quinolone

nalidixic acid, pipemidic acid trihydrate, enoxacin,
norfloxacin, ofloxacin, tosufloxacin, tosilate,
ciprofloxacin hydrochloride, lomefloxacin hydrochloride,
sparfloxacin, fleroxacin etc. |
[3] 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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preferable. Exanples of a concomtant drug other than

t he af orenenti oned pharnmaceuti cal conponents are
wapwsiosiscal |y |isted below (1) Hyperlipem a tPEHIR2005/003838

agent HMG - CoA reductase inhibitor (e.g. fluvastatin,

cerivastatin, atorvastatin, ggnmvastatin etc.),

fibrates (e.g. sinfibrate, clofibrate alum nium

clinof ibrate, fenofibrate etc. ), anion exchange

resin (e.g.cholestylramde etc.), nicotinic acid

(5 10rapl Aty oMy { eagenthi conol , niceritrol, tocopherol
nicotinate etc.), polyval ent unsaturated fatty acid

der iina;Lly 'y 415%@- SWio 'fP,Sﬂpf@é@é@iggpl y&h€iclovir etc.

phosphat chol i ne, nelTnamde etc. veget abl e

' v ( . - oryzanol, soysterol etc.),
[&F A ﬁ\go%;?&(@m

el ast ase, um dextran sul fate, squal ene synt het ase

inhibitor, .CETP inhibitor, cho rq+ ab

i o g ATy RS R smate
gﬁans on%;r inhibitors.iehgc HWVR - 1453 -A, S- 8921]
ethanql |2 Rt or G- PREYHE §%C net hyl - 2- phenyl pr opoxy)

henyl ] propi onate %Fhenl Pharm Bull], 38, 2792 -

[ P79t a o0ty 1 - OB 3Pt sts, PPARg agoni sts, PPARd

agoni sts, LXR agoni sts, FXR antagonists, DGAT
[§ hHbE HoF QS L MGAT i nhi bitor's, MIP inhibitors, and the

like. (2) Diuretic thiazide diuretic (benzylhydro -
chorothiagyeklin cyaidsssitividdete, 2appicazilda, Piperacillin,
hydr ochl or ot hi azi de,
gentamycin, dibekacin, kanendomycin, lividomycin,
tobramycin, amikacin, fradiomycin, sisomicin, tetracyclin,
oxytetracyclin, rolitetracyclin, doxycyclin, ampicillin,
piperacillin, ticarcillin, cefalotin, cefapirin,
cefaloridine, cefaclor, cefalexin, cefroxadine, cefadroxil,
cefamandole, cefotoam, cefroxime, cefotiam, cefotiam
hexetil, cefuroxime axetil, cefdinir, cefditoren pivoxil,
ceftazidime, cefpiramide, cefsulodin, cefmenoxime,
cefpodoxime proxetil, cefpirome, cefozopran, cefepime,
cefsulodin, cefmenoxime, cefmetazole, cefminox, cefoxitin,
cefbuperazone, latamoxef, flomoxef,'cefazolin, cefotaxime,
cefoperazon, ceftizoxime, moxalactam, thienamycin,
sulfazecin, azthreonam or a salt thereof, griseofulvin,
lankacidin [J. Antibiotics, 38, 877-885(1985)] etc.

(14) Antifungal agent

[1] Polyethylene-based antibiotic (e.g. amphotericin B,

nystatin, trichomycin)
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hydr of | unet hi azi de, et hycl ot hi azi de, penf | uthi azi de,

pol yt hi azi de, trichloronethiazide etc.), loop diuretic
W@ eivs082829 | done, cl of enam de, indapam de, nef rRGT/ae2005/003838

nmeticrane, sotolazone, tripam de, quinethazone,

met ol azol e, furosem de, nefruggi de etc.), potassium

retaining diuretic (spironolacton, trianterene etc.).

(3) Hypertension treating agent [1l] Synpathetic nerve

suppressant (X2 stinulant (e.g. clonidine, guanabenz,

[ Duass 8ed ey 1 vBE hyh depa1 gl €rin &aRY! i oni c bl ocking
agent (e.g. hexanet honi um tri met haphan etc.),

kx4 e@%’\?@%’fﬁ& PLogket; &f- gneggsﬁml PD,g. flucytosine)

awnnoreserplnate SC|naw1ne reserpi ne,

%ﬁ Q? %E&l%aﬂ?%gerblOCkgroggzg% betéﬂbgkgﬁazole,
anane u

ne etc cci b6l ﬁaz

d d
mﬂbc?%ri‘%%é’i% 18{92%5’%%?%%1‘?%?%8%%60?%%9 st g

| ol trol ol I but
LY TR Lo PR BTG Spi [t o ?lgeg&penmlar aFgﬁSPsﬁzoler
bi soprol ol, metoprolol, |abetalo

azp R ThRPRN %@%pﬁunﬁszvéé%%r|%$br cé?c.uﬁ+éhgﬂﬁephenyl

ant agoni st f mani di pi ne, ni cardi pi ne nllvadlplne
yﬁ@@%zn%nm@¢hh T3 ehdiipt ne; 4DeRiAFPENe Y AhPEEPEL hat— [4-
arani di pine etc.), phthal azi ne der|vat|ve (e.q.

(Duidlr 3 3zt Pera Ehdp BPBEZPREXY EAeAYI nd- ( 4H)-1,2,4-

triazolone]
[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,
antipyrine, migrenin, aspirin, mefenamic acid, flufenamic
acid, diclofenac sodium, loxoprofen sodium, phenylbutazone,
indomethacin, ibuprofen, ketoprofen, naproxen, oxaprodin,
flurbiprofen, fenbufen, pranoprofen, flocﬁafenine, epirizol
tiaramide hydrochloride, =zaltoprofen, gabexate mesilate,
camostat mesilate, ulinastatin, colchicine, probenecid,
sulfinpyrazone, benzbromarone, allopurinol, sodium gold
thiomalate, sodium hyaluronate, sodium salicylate, morphine
hydrochloride, salicylic acid, atropine, scopolamine,
morphine, pethidine, levorphanol, ketoprofen, naproxen,

oxymorphone or a salt thereof.
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hydral azi ne, todralazine etc.). [3] ACE inhibitor

al acepril, captopril, cilazapril, delapril, enalapril,
wo ea@bnosgsre |, tenocapril, trandol april, qui naprPCT/JP2005/003838
i mdapril, benazepril, perindopril etc. [4]
Angiotensin Il receptor antagoni st |osartan,
candesartan cilexetil, valsartan, telm sartan,
i rbesartan, forasartan, ol mesartan nedoxom |, 2-
ethoxy - I- {[2"- (5- oxo- 4,5- dihydro - I, 2,4-

@@digzolo g3 yddibi pheny 1- 4-yl]nethyl} -
| H benzi m dazol e - 7- carboxylic acid etc. [5]
Di : . , .
b blonClea e oirana o1 al renc o Buf et 6Ty Thasene:
tr%l?[{&'ho({loc}ne at eg?}tg{nci%%ﬂ%o' Qe tTLYY Ol Ok3 36 rocinonide,
rolol’, pi ndol' ol , te ?ﬁ?

bi'sop b carteol ol, arotindl ol e

RLUAG LALLL S LSRN agenl, car 4ot opL 6. 2880L4( P51 one,

oxim, I, i goxin, | ahat 0s
i | | i d , , b_ t' | t a. . h .
B bahy e Catony o Y ROE 2 BoskRene, “BbLEPpaPRotone,

dobut am ne, denopam ne etc.), phosphodi esterase

b5 toione. YLP %?Rﬁﬁﬁrrﬁ%ﬁFﬁ%%égt%iprinone
hydrochloride etc.), calciumchannel sensitivity
Frionotrerneru i oberidenet c. ), nitrate agent (e.g
nitroglycerin, isosorbide nitrate etc.), ACE inhibitor
(e. gyclosporin, tacrolimus, gusperimus, azathioprine,

anti-lymph serum, dried sulfonated-immunogloburin,
erythropoietin, colony stimulating factor, interleukin,
interferon etc.
(18) Antiprotozoal agent
metronidazole, tinidazole, diethylcarbamadine citrate,
gquinine hydrochloride, quinine sulfate etc.
(19) Anti-ulcer agent
metoclopramide, histidine hydrochloride, lansoprazole,
metoclopramide, pirenzepine, cimetidine, ranitidine,
famotidine, urogastrine, oxethazaiﬂe, proglumide,
omeprazole, sucralfate, sulpiride, cetraxate, gefarnate,
aldioxa, teprenone, prostaglandin etc.
(26) Bronchospasmolytic expectorant
ephedrine  hydrochloride, noscapine  hydrochloride,
codeine phosphate, dihydrocodeine phosphate, isoproterenol
hydrochloride, ephedrine hydrochloride, methylephedrine

hydrochloride, noscapine hydrochloride, aroclamide,
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the aforenenti oned ACE inhibitors etc.), diuretic

(e.g. the aforenentioned diuretics etc.), carperitide,
wabiodesarenone, vesnarinone, am nophylline et cPQT/JE26)5/003838

Arrhythm a treati ng agent sodi um channel bl ocker (e.qg.

qui ni di ne, procai nam de, disggyram de, ajinmaline,

ci benzol i ne, |idaocai ne, diphenyl hydantoin,

nmexi | eti ne, propafenone, flecainide, pilsicanide,

phenytoin etc.), b-blocker (e.g. propranolol,

craldrenol glo1 buf et obod i @XPILAO! Ob1 05 £48E Dhe, .protokylol,
acebutol ol , netoprol ol, bisoprolol, pindol ol

iﬁé?ﬁ&%gféno roti@@i@ﬁtgﬁglf,_p@é@@é&yﬂ1§@annebxy%@@gsanol,

’g. am odarone etc.), calcium channel blocker™ (e.g.

; il j 1t fc. :
nm%ﬁ%?b ateFE%HﬂoaHa%ﬁﬂg%UC )d%%%ro&gkhég$g%gggg#ggg?ﬁﬁgglde,

agent SO mcitrate, acti
o5, SRR, I BLAL 0 Ep MBI L
SER Sl AL FosereD 8 1o b a1 281,98 W arochioriae,
oS SE AL Tee, NeBILD 556! U heBerL D ROl SR B oo e,

e.g. ximelagatran) , FXa inhibitor], thronbolyfi ,
aéﬁﬁgﬁo%e.ghy PChiPBkiPase] 2CRhYICYShPATR ot GHBKECYSteine

[e.g. aspirin, sulfinpyrazone (anturan) , dipyridanole
hydpeadaierhge, ¢rEPORYILAE ¢ paRat di ne) , cil ostazol

(pletaal) , GPlIIb/Illa antagoni st (ReoPro)
¢ opi Sedpel feet c.

chlorpromazine hydrochloride, atropine sulfate,
phenobarbital, barbital, amobarbital, pentobarbital,
thiopental sodium, thiamylal sodium, nitrazepam, estazolam,
flunitrazepam, haloxazplam, triazolam, flunitrazepam,
bromovalerylurea, chloral hydrate, triclofos sodium etc.
(22) Anesthetic

(22-1) Local anesthetic

cocaine hydrochloride, procaine hydrochlodie,
lidocaine, dibucaine hydrochloride, tetracaine
hydrochloride, mepivacaine hydrochloride, bupivacaine

hydrochloride, oxybuprocaine hydrochloride, ethyl
aminobenzoate, oxethazaine etc.

(22-2) Systemic anesthetic
[1] Inhalation anesthetic(e.g. ether, halothane, nitrous
oxide, enflurane, enflurane),

[2] Intravenous anesthetic (e.g. ketamine, droperidol,
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(7) D abetes treating agent sulfonyl urea (e.g.
t ol but am de, chl or propam de, gl ycopyram de,
waecesosesxam d, tol azam de, glibencl am de, gl ybe@DIR2005/003838
etc.), biguanide (e.g. netform n hydrochl oride,
buf orm n hydrochl ori de etc.),59- gl ucosidase inhibitor
(e.g. voglibose, acarbose etc.), insulin sensitizer
(e.g. pioglitazone, troglitazone, rosiglitazone etc.),
i nsulin, glucagon, diabetic conplication treating

tK&Eﬁ%nﬁ@lgsoéﬁéhfe§h§ém§l§l)sSHQum(SbeH@bba@5&€§§bn@tc
agent squal ene synthetase i nhi bitor, CETP inhibitor,

Eﬁg agﬁkygi Elceggghgellal li pase i nhibitor etc. (9)
nst abl e plaque stabilizing agent MW inhibitor,

k'”ﬁ§fa£%§éﬁ'tor %&%'%%levasﬁ%%ne 0Xyp€§@&ﬁﬁ%2epox1de,

diltiaze tblaz I ne, “hexobe
SSAQDLLRE, EADNLGRPS, couaalons o %%o@éé%s B ne PGPS0
e%%%%ﬂpé%peﬁiﬁﬁi'aﬁeaﬁe”ﬁagaﬁs?&“ﬁQSﬁeFﬁ?ﬁ‘é?&QFn
gggﬁ:gﬁﬁ?ggMFBﬂgﬁggégghant|n etc. (13) Antibacteri al
chlorpromazine hydrochloride, prochlorperazine,

trifluoperazine, thioridazine hydrochloride, perphenazine
maleate, fluphenazine enanthate, prochlorperazine maleate,
levomepromazine maleate, promethaéine hydrochloride,
haloperidol, bromperidol, spiperone, reserpine,
clomipramine hydrochloride, sulpiride, zotepine etc.

(25) Muscle relaxant

pridinol, tubocurarine, pancuronium, tolperisone
hydrochloride, chlorphenesin carbamate, baclofen,
chlormezanone, mephenesin, chlozoxazone, eperisone,

tizanidine, etc.
(26) Antietileptic agent
phenytoin, ethosuximide, acetazolamide,
chlordiazepoxide, trimethadione, carbamazepine,
pheﬁobarbital, primidone, sulthiam, sodium wvalproate,
clonazepam, diazepam, nitrazepam etc.
(27) Antidepressant
imipramine, clomipramine, noxiptiline, pheneridine,

amitriptyline hydrochloride, nortriptyline, amoxapine,
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sul f anethi zole, sulf isoxazole, sulfanononethoxin,
sul fanet hi zol e, sal azosul fapyridi ne, silver
waosmaghsaxi ne etc. [2] Quinol one nalidi xi ¢ aci BICT/JP2005/003838
pi pem dic acid trihydrate, enoxacin, norfloxacin,
of | oxaci n, tosuf |oxacin, tosgdate, ciprofloxacin
hydr ochl ori de, | onefl oxaci n hydrochl ori de, sparf
| oxacin, fleroxacin etc. [3] Anti -tubercul ous agent
i soni azi d, ethanbutol (ethanbutol hydrochloride) |,
mpafsaesal | CYAy@r S&h Tof Lad 1 UMnPrpryHinasal | cyhgti@bchloride,
pyrazi nam de, ethi onam de, prothionam de, rifanpicin,

selpepi@gycenusykiatl e kanaayel nisubbabie BYEKB3EALRAEde etc.
etc. [4] Anti acid- fast bacteria agent

g@@ph@ﬂgggHggggeanggggﬂpggin etc.[5] Anti -viral agent
I doxuridi ne, acyclovir, vidarabine, ganciclovir etc.

[ 6] ' ge i ydi n 'QQF si.ne,
zal c?%qé %%%],EH{%%{ nglal%%&%%t'e%?%no gaégucai , salt thereof
e étonavir etc. [7] Anti - spirochete agent [ 8]
tibiotic tetracyclin hydrochloride, anpicillin,

P#@fg%ﬁ%% ﬁgbrgggéggycin, di bekaci n, kanendonyci n,

6-0- (N-Chloroacetylcarbamoyl), fumagilol, bleomycin,
methotrexate, actinomycin D, mitomycin C, daunorubicin,
adriamycin, neocarcinostatin, cytosine arabinoside,
fluorouracil, tetrahydrofuryl-5-fluorouracil, picibanil,
lentinan, levamisole, bestatin, azimexon, glycyrrhizin,
doxorubicin hydrochloride, aclarubicin hydrochloride,
bleomycin hydrochloride, peplomycin sulfate, vincristine

sulfate, vinblastine 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.

(30) Anti-allergic agent

diphenhydramine, chlorphenyramine, tripelennamine,
methodiramine, clemizole, diphenylpyraline,
methoxyphenamine, sodium cromoglicate, tranilast,

repirinast, amlexanox, ibudilast, ketotifen, terfenadine,



tobramycin, am kacin, fradionycin, sisomncin,
tetracyclin, oxytetracyclin, rolitetracyclin,
waloooposasre n, anpicillin, piperacillin, ticarciPCT/mL2005003838

cefalotin, cefapirin, cefaloridine, cefaclor,

cef al exi n, cefroxadi ne, cefagroxil, cefamandol e,

cefotoam cefroxine, cefotiam cefotiam hexetil,
cefuroxime axetil, cefdinir, cefditoren pivoxil,
ceftazidime, cefpiram de, cefsul odin, cefnenoxine,

meC@iRRAGVHITE IR ne C%ﬁﬂmnéef&zﬁx@n hE@f &P IEride,
cefsulodln cef menoxi me, cef netazol e, cef m nox,

prEEHoN %'tn,hﬁ&f%@erﬁﬁﬁoda@taﬁ@@ f1 onoxef,

cefazo cefotaX|ne cefoperazon ceftizoxine,

@g5al tfHDsoﬂU£%Q§ ;poul fazecin, azthreonamor a
salt er eof grlseo u V|n | ankacidin [J.

[1Age&ta%%%ggﬁlxgvﬁ§¥ene basé%ég%% ipio (ﬂe lﬁgﬁ g
o T R i gonenle

netabollsn1antagon|st (e. | ucyt gsi ne) [ 4] azo

[ 3derMivamive Fe gt m%%mlg gc‘f&t?@%%? W{:%% %of, 5-
nitrate, bifonazole, croconazole) [5] Trlazole

tog@rhand e qlercg—t¢¢%l@¢l%@30|rblcq‘%ﬂrra%%azo| e, azole
- based conpound [2- [(1R 2R) %ﬁéz 4-

[4d| NW@ghéﬁyl‘ﬁltaznlrhyIﬁmo%yr - 3- (I H

2,4-triazol - |- yl)propyl] - 4- 4- (2 2,3,3 -
[&]etFrcdﬂmca@piobw rphrerm eta- (2H, 4H) 1,2, 4-
10 (32) Vitamin derivative

various vitamin derivatives, for example, vitamin Ds
derivative including 5, 6-trans-cholecalciferol, 2,5~-
hydroxycholecalciferol and l1-a-hydroxycholecalciferol,
vitamin D, derivative including 5,6-trans-ergocalciferol
15 etc.
(33) Anti-asthmatic agent
isoprenaline hydrochloride, salbutamol sulféte,
procaterol hydrochloride, terbutéline sulfate,
trimetoquinol hydrochloride, tubobuterol hydrochloride,
20 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,

25 ozagrel hydrochloride, pranlukast hydrate, seratrodast,
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triazolone] [6] Thiocarbam c acid derivative (e.g

trinaphthol) [7] Echinocandin -based derivative (e.qg.
w@eampos2sanygi ne, FK- 463, V-Echinocadin) etc. (RG)/JI005/0603838

steroidal antiinflanmmatory agent acetam nophen,

fenasetin, ethenzam de, sul pgeine, antipyrine,

mgrenin, aspirin, nmefenamc acid, flufenam c acid,

di cl of enac sodi um | oxoprofen sodi um phenyl butazone,

i ndomet haci n, ibuprofen, ketoprofen, naproxen,

de%ﬁ%@%ﬁaébné|UﬁPé@ﬁQé@D@néenﬁ@@%&co&&ﬂ@ﬂﬂkae@eclometaason
floctaf enine, epirizol, t1aram de hydr ochl ori de,

dl@@l%ﬁpﬁﬁgggneg%abexate mesilate, canpstat nesilate,
astatin, col chicine, probeneC|d sul fi npyrazone,

%% Izumqh @Q&lélémﬂfl ol Sgcﬁ?ac ;’r}:@ar?cgé d. tdiopgl aleant

uronate, Sso nor phl ne

hyd chlorlde, cigd . atropine, scopolam ne,
nor p |%§?Xat klé%%gﬁﬁfégégihano1 ket opr of en,

R B0 SBEGTE, or 2l dherect (10) St ercl da

bet anet hasone, trj anci nolone, trianci nol one acetoni de,
flu D oGt Mo 'oti it one acet oni de,
prednlsolone met hyl predni so|l one, cortisone acetate,
(Rydr eael&rﬁtlf%%erhjfmu%ﬁf%n%?%ﬁjorh% 2GRt onet asone

di propi onate, estriol etc. (17)_ |nmmunoregul ati ng agent
sodium cromoglicate, chlorphenyramine maleate,

alimemazine tartrate, clemastine fumarate,
homochlorcyclizine hydrochloride, terfenadine, mequitazine
etc.

(37) Dementia treating agent

acetylcholine estrase inhibitor (e.qg. 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) A synergistic therapeutic effect can be obtained
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cycl osporin, tacrolimus , gusperimnus, azathioprine,
anti - |lynph serum dried sulf onated -
WO pavsgasroburi n, erythropoi etin, colony sti nmulBCT/apo05/003838
factor, interleukin, interferon etc . (18)
Anti protozoal agent netroni dagple, tinidazole,
di et hyl carbamadi ne citrate, quinine hydrochl oride,
qui nine sulfate etc. (19) Anti - ulcer agent
met ocl opram de, histidine hydrochloride, |ansoprazole,

ad®l 06t ORINd Les s PishRMzepibeie bl Ml idHaEes EBAdkbAeNesuch as
anoti di ne, urogastrine, oxethazaine, proglum de,

m% prazoh e, jsychalfiate, éﬂ&piﬁﬁgﬁabfgtréﬁgﬁﬁa, perigheral
Ye (20)

arnate, aldioxa, teprenone, prostaglandin etc.

ag§§$g2gﬁeé§gggghic gggggh&&g@htepaag W®ation, restenosis

ori nosc rochl ori de, codei ne

h dih ' ' .
aﬁ?ofg%%%gut he g%gégqghg%K$QQ%%qséﬁFgg%9er%%%E%%®51s after

oride, Fine Foch

nmet hyl ephedri ne drochl ori de, noscapi ne . . :
TSt SRREGFTAEE: aPSEF S raa e on P e ahof ypertriglyceridenia,
pi coperi dam ne, c] operastjne, protokylol, . . .
hYE%EEbP%WéﬁoI, SURBRPERDID ¢ er BUTATI TG, oxyrHCBESHSInenia,
nmor phi ne hydrochl ori de, dextropethorphan hydrobrom de,
a%&%aaeﬁérﬁ?aﬁochchwézdl&}lnen%??%ﬁcgh%%phZ\%éFgemlc heart
ti pepi dine hi benzate, pentoxyverine citrate,
fei oREdaRgChhyd eI Ea deCe BRPzdhatVacelgtiaPteResrR, such as

br omhexi ne hydrochl ori de,
cerebral apoplexy or cerebral infarction, lacunar

infarction, cerebral wvascular 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 occlusion, intermittent
claudication, restenosis after percutaneous coronary plasty
(PTCA), restenosis after stent placemént,
hypercholestorolemia, hypertriglyceridemia, hyperlipemia,
hypo-high density lipoproteinemia, atherosclerosis,
myocardial infarction, ischemic heart failure such as
angina, cerebral wvascular disorder such as cerebral
apoplexy or cerebral infarction, lacunar infarction,
cerebral vascular dementia, xanthomatosis, Alzheimer’s
disease, thrombus formation or the like.

When using the concomitant formulation of the present
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anbr oxol hydrochl oride, acetyl cysteine, ethylcysteine
hydr ochl ori de, carbocysteine etc. (21) Sedative

w@ hdosogasenazi ne hydrochl ori de, atropi ne sul f atBCT/JP2005/003838
phenobarbital, barbital, anobarbital, pentobarbital,
t hi opental sodium thianylal ggodi um nitrazepam
estazolam flunitrazepam hal oxazolam triazol am
flunitrazepam bronoval erylurea, chloral hydrate,
triclofos sodiumetc. (22) Anesthetic (22- 1) lLoca

indRestiRet,i cricocainenhydiroghinahii@eerbheCaime compound of the
hydr ochl odi e, |idocai ne, dibucaine hydrochl ori de,

pr%%%ﬁﬂpaiﬂ§eﬁgg5ﬁcgﬁ9figecoﬁ%%hK%%%EanFW@r§§Q|qkidfimited,
bupi vacal ne hydrochl ori de, oxybuprocai ne

an%%%f@%%lg&%ﬁgxnﬁﬁﬁyloﬁni%%Qena¥ﬁ%n noXethazatnenet Gr  its

m<c anesthetic [1 al ation anesthetic
o et | P PRer R s Sl iy 8Py or its
ph%g?&%rﬁﬁql '%@E@%ﬁggéﬁéﬁgﬁgﬁf%‘ es%,%i;g}.ulgni :tl%'cr%a'%'eaﬁt't the same
tifietasS Y oRas SRR oK 65500 im? GG SIbpae interval to

razepa etizola fludi azepa hydr oxyzi ne etc. :
a psubjgcgl The Igose of - araagnc&ﬁitaﬁ% grug' may be in

accordance with to a clinically used dose, and can be
appropriately selected depending on an administration
subject, an administration route, disease, a combination
and the like.

The administration mode of the concomitant formulation
of the present invention is not particularly limited, and
it is enough that the cémpound of the present invention and
a concomitant drug are combined wupon administration.
Examples of such administration mode include (1)
administration of a single formulation obtained' by
formulating the compound of the presen£ invention and a
concomitant drug simultaneously, (2) simultaneous
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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(24) Antipsychotic agent chlorpromazi ne hydrochl ori de,

prochl orperazine, trifluoperazine, thioridazine
whyasogdsrori de, perphenazi ne nal eate, fl uphenaeCTn&P2005/003838

enant hat e, prochl orperazi ne nmal eate, | evonepronmazi ne

mal eat e, pronethazi ne hydrochkori de, hal operi dol,

br onperi dol, spiperone, reserpine, clompram ne

hydrochl ori de, sulpiride, zotepine etc. (25) Miscle

rel axant pridinol, tubocurarine, pancuronium

s itRlipericane hydnochl ori den 6hl enehesssi nacashanBbeained by
bacl of en, chl ornezanone, nephenesin, chl ozoxazone,

i a t ( il e t and
HEVTANT ERCITY S fgge et o <

co eno 5§é??g¥hﬂgrlnFJq%hﬁg‘ on%uapaﬁg§ Z8RINe outes,  (5)

one ul t hiram sodi um val proat e,

se%%?@%%%ﬁ?n] ﬁ#az%&%&bﬁf&%éﬁ%epggﬁfﬁfst£§glon ?FliEgo for

epr essa I'mpram ne cl omi pram ne, noxi

Ter sl e ALY ALY el ﬁf;@fescﬁloanp.o g of the
e e ol e U e e
diggégggkjéggggggloQ%p%P ng%grpggggou2%|0§g?e €ge present
invention or its pharmaceutical composition followed by a
concomitant drug or its pharmaceutical composition, or
inverse order) and the like. |

The concomitant formulation of the present invention
is low toxié, 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 pharmaceutical
composition such as tablets (including sugar-coated tablets
and film coating tablets), powders, granules, capsﬁles
(including soft capsules), solutiéns, injections,
suppositories, sustained-release formulations and the like,
which can 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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etc. (29) Antitunor agent 6-0- (N
Chl or oacet yl carbanoyl) , fumagilol, bl eonycin,

woredohogasexat e, acti nonmycin D, mtonycin C , PCT/JP2005/003838
daunor ubi ci n, adriamycin, neocarcinostatin, cytosine
ar abi nosi de, fluorouracil, teggahydrofuryl-5-f
| uorouracil, picibanil, lentinan, |evam sole,

bestatin, azinmexon, glycyrrhizin, doxorubicin
hydr ochl ori de, acl arubicin hydrochl ori de, bl eonycin

ofydfeehl gridenrpeplemid s ul @t Buddi NeaEsbife organic or
sul fate, vinblastine sulfate, irinotecan

rﬂzldgm 0qu}%egy%%@fm§wﬁgchﬁ%{@a&@ﬁveﬁt§thb@p used

I'ot epa, procarbazine hydrochloride, cisplatin,

a@za% é&gﬁtlgﬁﬂcaaﬁﬁgwfgisteg?éyr’eQQEQQEur’exc1p1ents,

I ne yl t estoster orle, testosteron

I onat e, t esté)é%}gr one gnané{]&t_rg? % {é ost. qpe, a solid

ro1 ornadlnone acet a rorellne
ace te buserelln ﬁcet te etc. ﬁ Ant| daller% € endi
Loigeint e ot Phenhydr anPhés™ ﬁYorSﬁgﬁ aids, spending

tripel ennam ne, .methodiramn clenlzo

agfpheny 5§ AR #e M Ined FXYD heﬁaﬁfﬁémgocﬁ@mﬁts and soothing
cronoglicate, tranilast, repirinast, am exanox

2GHRE | 45t , @ kI HbnIOrBREBRAG ne, mEGGIhEFirnel T necessary,
azelastlne epi nasti ne, ozagrel hydrochloride,

U%m%hluﬁé@ﬂtﬁW@#atesugbraﬁﬁbda@¥es@¥ﬁat{€§§ Llﬁm&lDdeantsr

sol ubl e vitamn
coloring agents, sweeteners, adsorbents, wetting agents and

the like may be conveniently added in suitable amounts.

The ratio Dbetween the compound of the present
invention and a concomitant drug in the concomitant
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 about
0.1 to 50% 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 wusually about 0.01 to 100% by

weight, preferably about 0.1 to 50% by weight, more
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[1] Vitamn A: vitamn A vitam nA 2 and retinol
palmtate [2] Vitamin D: vitamin DI, D, D3 D4 and D5
wQ 3osnsasamin E : a- tocopherol, b- tocopherol,P@r/Jr2005/003838

-tocopherol, d- tocopherol, dl- a- tocophero
nicotinate [4] Vitamn K : vigramn K1, K2, K3 and K4
[5] Folic acid (vitamn M) etc. (32) Vitamn
derivative various vitamn derivatives, for exanple,
vitam n D3 derivative including 5,66-trans -

pradgaalel fatals 3 hydr oochddecalsi l”ﬁ:ro!ofah@he entire
1- a- hydroxychol ecal cif erol, vitamn derivative

fgfﬁﬂj%ﬁfghﬁ,G- trans - ergocalcif erol etc. (33) Anti
- asthmatic agent isoprenaline hydrochloride,

sal e§n8En§ngaR$% @H&%ﬁfyég.gugﬁgéngﬁi@%rr&er and the

terbutal rne sulfa trimetoqui no rochl ori de,

.t.ubobut er hydr ochl ori de, orci Line sulf
L4t EY of Ry OBFORTReL S Bpno e TRV Gon Oy  qele  Present

., I pratropiumhbrom de, oxj.tropi ' fl ut ' .

SRR R PREOETY! (RE s B oyl F PR, CGbaFTm 0Lt and  is
cronoglicate, tranjilast, repiri t, am :

P AR G STk Sh, FEPURARE. oBEEBBRTY about 10 o
azel astine, epinastine, ozagrel hydrochloride,

90% Ry ueisInhyef atlee §€?éFPOgQ§WPéé§éﬁ§thasone

predni sol one, hydrocortisone, becl ometaason
di priopi efldieiene. the same content may be used also when

the compound of the present invention and a concomitant
drug are formulated separately.
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 f&r a hyperlipemia
patient (adult, about 60 kg) is usually about 0.01 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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(34) Pollakiuria or urine incontinence treating agent
flavoxate hydrochloride etc. (35) Atopic dermatitis

WO e@ansasge agent sodi um cronoglicate etc. (36) PCT/@rgo003838
rhinitis treating agent sodi um cronogli cate,
chl or phenyram ne nal eate, al iggemazine tartrate,
cl emasti ne fumarate, honochl orcycli zi ne hydrochl ori de,
terfenadi ne, nequitazine etc. (37) Denentia treating
agent acetyl choline estrase inhibitor (e.g. donepezil

asl aCHNG rida@st iagBne, galant haduie: et Gmal18tC. ¢38h  the
O hers hydroxycam diaserine, negestrol acetate,

a#ﬁﬁﬁ?&ﬂ%ﬂéﬁ%dpﬁeﬁéaﬁégygémsﬁfgic§¥nHE%H§z?fd@se exceeding

I nati on of the compound of the present invention

thg'f ga*koare%?&?@m tezagﬁg%mgrgrengagegssa&ge fol I owi ng

ects are ‘exer ose or side effects of

Lo IR OF L NEaREERRELALINENL: B0a0heR BN 9RTLE G bange

drug can De” | ower n ose rven

/SIS e Do eheul g ellegt GRS 0 8 PCaBRLIEt e
aaporardialL tnfarction and unstable anginay peripheral iteq
particularly and varies depending on the severity of
symptom, age, sex, body weight and susceptibility of a
subject to be administered, timing and dinterval of
administration, nature, preparation and kind of a
pharmaceutiéal 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 present
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 administered.
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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artery occlusion, intermttent claudication,
restenosis after percutaneous coronary plasty (PTCA)
w0 e®cesns39 s after stent placenent, PCT/JP2005/003838
hyper chol esterol em a, hypertriglyceridem a,
hyperli pem a, hypo - high densaty |i poproteinem a,
at heroscl erosi s, nyocardial infarction, ischem c heart
failure such as angi na, cerebral vascul ar di sorder
such as cerebral apoplexy or cerebral infarction
tHacungkei nfar pti-onexgppelr al wpascular dematitdnt drug is
xant homat osi s, Al zheiner's di sease, thronbus formation

adhitherdlkg. (3) Agvhdect hergpeutdgmRfdiRet AN BR  present
obt ai ned agai nst various di seases acconpanied wth

i ssenss Puchutartactiel suLangon T U Syrerasiy

| i . . !
Ry R R R
estenﬁ%Ls.after.stent pl acenent,.

2ty Per ERBLELPEF Gt R, O hy e FPFS SRtyeifyg-  For example,
hyper] i pem a, hypo - high densi i popr.otei.nem a,, .

Wi herbebroreere R i T BF SERPL dPTYBR L e Ham tered
failure such as angina, cerebral vascul ar disorder

1R RAVABCRer BHICANCIIAERY BFUGet BbPAMLPAPEREEFORR 1 minute
l acunar infarction, cerebral vascul ar denenti a,

txaht fevmt BEPESrAPZNelfeigudicsedse 6 M BIOUS TG mRSIGrably
or the Iike. Wen using the concomtant formnulation of

1% heippésenticvenhpon, afien i ambnbst belbd e sPér ithg tGrenpound
compound of the

of the present invention.

As a preferable administration method, for example,
about 0.001 to 200 mg/kg of a concomitant drug which has
been 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 compound of the present invention possesses
excellent lipid-rich plaque regressing activity or/and ACAT
inhibitory activity.

The following Examples, Formulation Examples and
Experimental Examples further illustrate 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



10

15

present invention and a concomtant drug are is
limted, and the conpound of the present invention or
WO e@spsernaceut i cal conposition and a concom t Be/JRM0C03838

or its pharnaceutical conposition nmay be adm ni stered

at the same tine, or may be gdm nistered at a certain
time interval to a subject. The dose of a concontant
drug nay be in accordance with to a clinically used

dose, and can be appropriately sel ected dependi ng on

inBBrAdM NsddBii PN SWb] 88tn 8nvadikri skeatkpRekorted in ppm.
di sease, a conbination and the |ike. The

ThedR-NE$Y I 861,88 rMOEr Of 5 48 € 0NE 8 MirdeRntu fRr My auéQHg OkIGAKU

t he present |nvent|on is not particularly limted,

RIN&Z&%MﬁﬂH: ﬂfuﬁ&ergggﬁg gd5838k n@i%g otherw1se is

| nventl on and a concom rug ar I ne

mgg 3 ,(%'nggnn?ﬁg §§18£ gHSQn.&‘%F”' Sh&%aogomﬁt is a

|nc fon of a Single°formlation
S ARG EIE AL %?“%"ﬁ.”ﬁuﬁi BB Rhervise
gAY 685%%3%%%5’50&3%%2% oSOt Reb pr SBBnFatio of
ani GRABHER gggygn%gggggeggg;%ggrg%ggp?f ot 1 hromatogzaphy
adm nistration of two fornul ati ons obtai ned by

inddemiiat i iy tHelEBRpotiAllel t HBLlEPEseRtNEAVERE ofidigated.

a
Herein, room temperature (normal temperature) represents a

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: gquartet, gquint: 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

Cl OH

H,C

Br
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concomi tant drug separately, via an identical route,

(4)simul taneous adm nistration of two fornul ati ons
wobdiosiosesdd by fornmul ati ng the conpound of the pPEB&Er05/003838

i nvention and a concomtant drug separately, via

different routes, (5) sequent7izal and intermttent

adm nistration of two for nualtions obtained by

formul ati ng the conmpound of the present invention and

a concomtant drug separately, via different routes

(e. gu1dnhieh GRNPRUALI @8 the . Rresenfad Nv@Md 0P Ok kb$ution of
phar maceuti cal conposition followed by a concomtant

3 -G Q- 4 LR PO IRLELT & CRb 0 CQMPOST EWOBr oBEnl-BYRN $86 m1) at
order) and the |Iike. The concom tant fornulation of

Sk ese&d | nyenti on J?‘ox{l%"e%%gfangﬁ%kg&:{% theg as

conpound t he prese i'nven concon1tg%t
h I | 1 °
£l ane %Z@%@%%%‘E%vé“rﬁ%%pgt e ot e 20°C
orma ceuti tlon such_as tab

A’Fﬁﬁblﬁﬂ?ﬁéggﬁﬁgr- o%@gatﬁgﬁVets Gnt i Prtc okt ng Lfred at

t abl et s) wder s, %ranules capsulesdglncludln sof t
2 gpdarresy , h%qfut PBAs Fhiem a3, asupPdsi toFi eshour. After
sustai ned - rel ease f or mul ati ons and the like, mhlch
theanTBBCEAPE! YWIF vERTBHA TS or ThEr dMErEIG y WES. gcooled, and

topically, rectally, |ntravenousl%ﬁ I nj ections can he
toéd%ﬁnﬁ/sit%%@hy%w%k&%@uéﬂy ri APPaftdciipar pfided dropwise at

subcut aneously, into organs, or directly into |esions.
20 to 30°cC. 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%
aqueous sodium chloride solution. The organic layer was
concentrated to 80 g. After methanol (100 ml) was added,
the mixture was concentrated again to 90 g. Methanol (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 n@thanol‘(40
ml) and dried under reduced pressure to'obtain the title
compound (35.4 g, yield 85.1 %).

TH-NMR (300MHz, CDCl3) & (ppm): 2.28 (3H, s), 7.12 (1lH, 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-yl]acetate
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Exanpl es of the pharmacol ogi cal acceptable carrier

whi ch may be used in preparing the concomtant
w0 o00s08279 onof the present invention include veCT/ores05/003838

organic or inorganic carrier materials which are

conventional ly used as pharngceutical materials, for

exanpl e, excipients, lubricants, binders and

di sintegrants in a solid formul ation, or solvents,

di ssol ution aids, suspending agents, isotonizing
Gtents bufferlqg agenté and soothing agents in a

) 5 he i f necessary, usua
eservatlves, ant i oxi dants,
col orliing agepts, geet eners, adsorbents, wetting
] i ke (Kgb?ﬁplently added in

Sﬁ S 2t 0 ween t he conpound of
8he present invention and a concomitant drug in the
concomtant fornulation of the present invention may
be sel ected apgp |ately dependi ng on an
, an adm ni stration route,
For exanple, the content of the
invention in the concomtant
formul ati on of t invention varies depending
on the dosage form and’Is usually about 0.01 to 100%
by wei ght, preferably about 0.1 to 50% by wei nor e
pr effBabl 2 laboufml). 5 was 20968gdneitght f FﬁéughPPr ecf (3-

formul ati on. The 'content of a concomtant drug in the
brsormedrentyant( 4 —chloro-2-hydroxy-5-methylphenyl)methanone

di sease and
compound of

(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 mixture4 of
acetonitrile and water (9/1, 170 ml) four times, dried
under reduced pressure to obtain the tifle compound (174 g,
yield 76.7 %) .

LH-NMR (300MH=z, CDCls) & (ppm): 1.24 (3H, t, J=7.2 Hz),
2.30 (3H, s), 3.35 (2H, s), 4.14 (2H, g, J=7.2 Hz), 6.80
(lH, s), 7.20-7.23 (1H, s), 7.42-7.45 (3H, m), 7.65-7.68
(lH, m).

Referecne Example 3
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formul ati on of the present invention varies depending
on the dosage form and is usually about 0.01 to 100%
whoodesasne , preferably about 0.1 to 50% by wei BEI/JP2005/003838
nor epref erably about 0.5 to 20% by wei ght of the
entire formulation. The contegmt of additives such as a
carrier and the like in the concomtant fornul ation of
the present invention varies depending on the dosage
form and is usually about 1 to 99.99% by wei ght,
@r—e(fﬁMQpr}té}Wl 107 1 on DO by -met Bh -0t okhe 2enidhr@men-3-
fornulatlon I n addltlon t he sane content nay be used
y13kLsetwhen ihe conmpound of the present invention and a
concomtant drug are formul ated separately. Such a
é&rnulatlon can ared by a nethod known per se
& .ln a pharmaceutical process.
of t body wei ght, synptom
3 ' 'ogxggﬁhod adm ni stration
For exanpl e, t he daily dose for a
hyperl i pem a patlent (adult, about 60 kg) is usually
about 0.01 to _abgut 100 ng/ kg, preferably about 0.01
to about 100rng/ kg~ ynore preferably about 0.1 to about

100 ng/ kg, particularly about 0.1 to about 50 ng/kg,
inter alia, =bou//1 5 to about 30

Br

ON NaOH (51.6 ml) was added to a mixture of ethyl [4-

(3—bromophenyl)—7—chloro—6—methyl—2—oxo—2H—chromen—3—
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 HC1 (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, CDCls) & (ppm): 2.31 (3H, s), 3.35 (2H, s),
6.Bi (14, 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-

y1]-N-[4-fluoro-2-(trifluoromethyl)phenyl]acetamide
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ng/ kg of the conpound of the present invention and
adm ni stered intravenously once or in severa

w@eosigasz? Of course, since a dose varies depePdi/fRpoGi003838
various conditionsas descri bed above, an anount
smal l er than the aforenenti oned dose may be sufficient
or a dose exceedi ng the aforenenti oned range may be
necessary. The dose of a concomitant drug can be set

in any range as far as it does not cause problenatic

il de OJpeQiaj|y dose~af_aFconconitant drug is

' ari es depending on the

, body wei ght and

HsG i ™ a siNj ec o be admi nistered, timng
and interval ?p nat ure, preparation
and kind o phar naceut i ca ﬁbrnulatlon ki nd of an

[ ent, and the like. The dally oral dose

per kg bosty we pht in a mnmal is usually about 0.001

to 2000 ny, pref53%bly about 0.01 to 500 ng, further

pr efefanl y b Eé&ﬁ%ﬁfﬁéogonﬁ i) wﬁ@ngeﬁbba%% drugiution

whi ch i s give usua y I'n portlons Upon

ofa%%‘Q3SE&%%.%%éH 67Cgﬂfggbtgnﬁ?£ﬂkﬂubag&%nZ%LJHF%men 3-
esent 1 nve he conpoun resent

t, d b d
Ylggyfﬁélggﬁgq? g%%OQFO t%ﬂf L9 18 Ar %u?aﬁ}ﬂgﬁ§§rsg , and

‘But Iaf tér & conc

S L L SR o, PGSRl VSTLLAD o ene

of the present i nvent,ign _ ,
resulting mixture w1th passing nitrogen through the

reaction vessel at 25°C. After completion of the addition,
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 filtration, and washed with cold
tetrahydrofuran/acetonitrile/water (2/1/1, 40.5 ml). The
resulting crystals (17.3 g) were dissolved in acetone (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 (86. 5 ml). The combined filtrate and
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is adm ni stered, a concomtant drug may be

adm ni stered. Wen they are adm nistered at a certain
wao eve/08287er val , the interval varies dependi ng PCI/arR005/003838

active ingredient to be adm nistered, a dosage form

an adm ni stration nethod andtime |ike. For exanple,

when a concomtant drug is adm nistered in advance,

t he conpound of the present invention is adm nistered

in 1 mnute to 3 days, preferably 1 O mnutes, to 1
waAYindIPr 6o PL ek epabl y 120#8 Nu gyt %alce&owsﬁféem? was added

adm nistration of a concom tant drug. For exanple,

dﬂ%?%léé“%ﬂ%%@&&yﬂﬁiﬁﬁ he RHeRENt THYERELeNrkS was cooled to
adm ni stered in advance, a concomitant drug is
L : , Ut 1 ¢
SR SLEEHN ch Pl MUl ol 0, 1 dayeeRiS! SIBNY cbdiootea oy
fff%ga ﬂ%@raﬁgmdy§ﬁ§@thg%ﬁﬁ?éf§ %QQRP%%yﬁ%ge%hSS/l, 51.9
P s apr istration

resent 1 nventi on. ef er abl'e adm

t.,hod,, .far aml e, ; about 0.001 00 .k f o
RO o g Wi bR RASPBEBA (Pl ded it St 7% -
1.0 far at i |.s oral dm pi st er and, t
b8 G R D00 (R0 1 100 (kg ot THE-3-52 (28,
co ognd of the present invention which _has bheen
M or RuPat ddHnt® an ora? =1 of foul @iron™ s of-di4y/ 50 (3H, m),
adm ni stered as the daily dose. The conpound of the
7ot Eslerft® | ivent®lon Ppo28eds@s étbel Ment 8-ilgi o L rikets) -
pl aque regressing activity or/and ACAT | nhibitory
Refeanariqgy Example S

Butyl (2E)-3={3—-[7—-chloro-3-(2-{[4-fluoro-2-
(trifluoromethyl)phenyl]amino}—z—oxoethyl)—6—methyl—2;oxo—

2H-chromen-4-yl]phenyllacrylate

A mixture of 2—[4—(3—bromophenyl)—7—éhloro—6—methyl—2—
oxo-2H~chromen-3-yl ]-N-[4-fluoro-2-
(trifluoromethyl)phenyl]acetamide (2.00 g, 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 nitroden. N, N-

Dimethylformamide (10 ml), butyl acrylate (0.677 g) and
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The foll ow ng Exanpl es, Fornul ati on Exanpl es and
Experinmental Exanples further illustrate the present

WO pwsnsasen, but the present invention is not |POT/IEdOI003838
them A 1H NMR spectrumwas neasured with a Varian
Mercury 300 (300MHz) spectrometer using
tetranet hyl sil ane as aninternal standard, and each d
val ues are represented in ppm The X- ray powder
diffraction was neasured by using Rl GAKU RI NT210

soQWlutn NBde A 03 7(15 |webd418BHek SidbesssOvBRyWEereto,
is indicated, a nunerical value shown for a m xed

an%dﬁﬁﬂ“miﬁ%@%éohﬁgeéﬁﬁfﬁé@fa@a%Bdﬁﬂﬁéﬂﬁeré@ﬁ§§$fpr about
ot herwi se indicated, % nmeans % by wei ght. In addition,

oot Ne Jatd o of Eﬁ%ne' ut,ed &P&%’&P% f% %ﬂif@ec@eétcﬁﬂ'l@ﬂ@ for 3

chronma ogra Adicates a volune ratio, unles

t
ho%&%e% ecbg%aa & {sgﬁglqé%eg%g%eg”gf@% %@{g{eg (20

nperature) represen C to
bout 30 ct| nbol e t

NI 15} Il N %ﬁyf’%%s”“ch% %SFE*@EE% mixtare
ng% %gigycloundecene % : _doubl et 4. Th
pEn et anqﬁ%qan%%i pefr o Ehardee e

dd: double doubl et, dt doubl e, tr o
orggndicp ey e thva hrtrhed Su%%mai@owg?&né mﬁé?élﬁf&ﬁef 10%
Exanpl e 1 (.3- Bronophenyl (4- chloro - é .
salﬁﬂehyqlpﬁqéwy R ﬁaﬁsnemy%q%%%r%%d(é ml@ )and 10%

was added to a solution of 3 - chloro - .

sadimet h{2@nindol-e (Rotgvitead Hiasishehzdéfel( 39 nppdattributyl
phosphine (0.0712 g) were added to the 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 crystals (2.06 g) and acetone (10
ml) were heated to 50°C to dissolve the mixture, activated
charcoal (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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2 0- 30C, and then 3-bronobenzoyl chloride (28 g) was
further added dropwi se over about 30 mnutes at 25 to
wW@Es/08d8rer conpl etion of addition, the m xturBCEER005/003838

stirred at 25C for 1 hour, and then heated at 40C for

1 hour. After the reaction wag conpleted, the m xture
was cool ed, and tol uene/tetrahydrofuran (1:1, 200 ml)

was added dropwise at 2 0 to 300C . Then, 4N
hydrochloric acid (80 nl) was added dropw se. The

Cr geamscwé@éeeo\zh@écﬁeeabgt ed,1 wasthesh susc@Ssh¥BEY With cold
N hydrochloric acid (60 m) and a 10% aqueous sodi um

[ I u he g c 0 a
=R ABeS 0PT, o OSEhC HEL g orern tSoun

Lt ted to 90 . Meth | (80
(12’?;4 %gyggggg%{ag@t@ rear 23| 38? nt hg m xtgure msa;]?, rged
'3k O?%@ﬁﬁger%@e f8ég${3%m nytgs. éﬁﬁd Gel oﬂ“?oﬁééf” 1.42

ySatl's Cted, éd with coo

& bi%%% Rt I re??‘éﬁ%ﬂ%ﬁ%%“re 218 (s,
1H- Nl\:%_ 30_)5%3NE|ZZH,$%S2 (ﬁ?z@do (Qg ,7t5421 28 (éj%' rﬁ %Ql%lH a,

(2 (ILH_s). Referecne Exa
J=26ﬁtzl91yl ?486(31Hbro??uph%n§f9)‘7 32" 4RHor dv)- 7n§l5h;?
2- 0XO0 - 2Hchrorren - | ] acet ateDBU (211 rrip)I
7. 4400 o % SOl WBFOR- 61 (B, T, 705774

8.01 (1H, m), 8.17 (1H, brs) .

, 1.98-

Reference Example 6
(2E)=-3-{3-[7-Chloro-3-(2-{[4—fluoro-2-
(trifluoromethyl)phenyl]amino}-2-oxoethyl)-6-methyl-2-oxo-

2H-chromen-4-yl]lphenyllacrylic acid acetone solvate

F'

0.9 mol acetone
- A mixture of Dbutyl (2E)-3-{3-[7-chloro-3-(2-{[4-
fluoro-2-(trifluoromethyl)phenyl]lamino}-2-oxoethyl)-6-
methyl-2-oxo-2H-chromen-4-yl Jphenyl}acrylate (3.0 g),
ethanol (9 ml) and 2N NaOH (9 ml) was stirred at 50°C for

1.5 hours. After completion of the reaction, acetone (27
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bromophenyl ) (4 - chloro - 2- hydroxy -

5- net hyl phenyl ) nethanone (170 g) in acetonitrile (510
workgosms2826 to 30C. Then, a solution of ethyl SPCTIRMES/003838

chloride (146 g) in acetonitrile (340 m) was added

dropwi se over 30 mnutes at 28 to 40C. After the drop

was conpleted, the m xture was stirred at 30C for 1

hour. Water (94 m) was added dropw se keeping the

reaction solution at 25 to 30C. After the m xture was

miSt ifdLda @b di €oSamR tedPer fLMr R1E@NrL haUrsodde angd 6x HCl
resulting crystals were filtered, and washed with a

(It e Qf sacelien tow 288 Walledd/ do 149 ) ;ﬁz@w&o 0.6.
times, dried under uced pressure to obtain the

rid WS, Sapaund (174 48, Keolo70 L 950 AHEDNE (300Mecr ac
2§%Zf9r g %%? 22 Pchr%ét%14gw¢r% ﬁgl%@%%gﬁ]gys%%%gfatlon,
andﬂyaéw#% REfereC Egrggéyl miﬁ erHDphequhre of

romen -

ek i %iwn%tﬁ§$§f%?s Ls ) %@%f%%‘%edmﬁmnd water
(6 iy AhaReq 1950M ) Seard FREISASA EIRGS of Pr AediAr With

70 OC for 1 hour. After the m xture was cooled to 25
SIErpng wad adpPast etemBer20vEe allfi ngdsReHOPE17t9 M2 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
agqueous layer. Acetone (12 ml) and activated charcoal
(0.15 g) were added to the obtained aqueous layer and the
mixture was stirred at room temperature for 15 minutes.
The activated charcoal was removed by filtration, and
washed with acetone (6 ml). The filtrate and washings were
combined and warmed to 50°C, and 6N HC1l (1.25 ml) was aaded
dropwise thereto with keeping the tempe?ature 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 84.8%).

This product contained 0.9 mol of acetone.

'H-NMR (300MHz, CDCl3) &(ppm): 2.07 (6Hx0.9, s), 2.29 (3H,
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dropw se at the sanme tenperature to nake crystals
precipitate. After the m xture was stirred at 25C for

wda20we08287¢r ysatl s were col | ect ed, washed w t h PCT/JP2005/003838

et hanol /water (2/1, 30 nml) and dried under reduced

pressure to obtain the titlejgonmpound (13.5 g, yield

96.4 % . 1H NMR (300VHz, CDCA 3) d (ppm : 2.31 (3H

s), 3.35 (2H, s), 6.81 (IH s), 7.24 - 7.27 (IH 5s),

7.41 - 7.47 (3H, m), 7.65- 7.69 (IH m). Reference

s)Exane A 2 (A, (8 Bremppheny,) o, 75= pdsvfh@ro 6.85 (1H, s),

6 met hyl - 2- oxo - 2H chronen - '3- yl] [ 4-

le4u07r ®g (&u i UICU O(f!ﬁ{ hyd)), p’ﬂegal hﬁceg@m geN N7 62 (1H,
nethylfornan1de .2 °m) mas added to’a sol ution of

[47 (6H-p f@'&@ﬁe%') 77—8°*de8112{1 ngt §yh5 41,962 s)

- 2H chriomen "-7'3- I]acetlc aci

Re(f%gf%r&ye;jf&a%{pa (7135 m), and then thi onyI chI ori de

! was “added dropw se to the resultlng m xture
i, I
S8 T Bl et P o b BRE R (e e
0
(et e N s S 7 G e eEaTy- } " Sdadqoxo-

thereto, and _the m xture was warned to 60C and t hen
2Hsyohmame Ty Y2 IR hrs s A ke f tril e (67.5 nl) and
re added dromese successi vel y
ng m xture was
4 at 5C for 1 hour.
ect ed

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]lphenyl}lacrylic 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 wexre washed successively with
cold acetone/water (95/5, 2 ml) and cold acetone (2 ml) to
obtain the title compound (0.974 g, yield 91.9%).

'H-NMR (300MHz, DMSO-dg¢) &(ppm): 2.23 (3H, s), 3.37 (2H,
br), 6.44 (1H, d, J=16Hz), 6.94 (l1H, s), 7.13 (1H, d,

J=16Hz), 7.20-7.22 (1H, m), 7.36-7.43 (2H, m), 7.52-7.61
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by filtration, and washed with cold
tetrahydrofuran/acetonitrile/water (2/1/1, 40.5 m).
wab@sogsmd ti ng crystals (17.3 g ) were di ssol vedI/gre005/003838
acetone (173 m) by heating. Activated charcoal (0.865
g ) was added to the solutiagg and the m xture was
stirred for 10 m nutes. The activated charcoal was
renoved by filtration, and washed with acetone (86. 5
m) . The conbined filtrate andwashi ngs were kept at
(340Cn)ang ater ¢05k28, ) ,Was 7added; driopyy se thereto
Wit h stlrrlng The m xture was cool'ed to 50C and
Ex.fg}ﬂprlléeq for 1 hour. Crystals were collected by
tration and washed with col d acetone/water (5/1,

el hglo o0 840,108 U SO, o0y cpYeitrono-
E RSNt N S O X .
ol Sl S, AR ler e

—fluoro - 2- (trifluoronethyl) phenyl] am no} - 2

ox@®gt hyl - 2- _0Xxo 2H chronen - 4-
yl? ége{)Am Ic-):1‘2-[4-
(3-brag chI 6- thyI - 2- oxo - 2H

[OHE , \ uoro |

¥711 uorome{hyl ) phe@yl ] lacet ani d@a?Z QH Q))
pal | adi um ggetate (0.0079Gsand fri - 20l I
phosphi ne #14 g ) was placed n a reactl on vessel,
and nitroge As passed . ‘

CcOO

. -2

A mixture of sodium (2E)-3-{3-[7-chloro-3-(2-{[4-
fluoro-2- (trifluoromethyl)phenyl] amino}-2-oxoethyl)~-6-
methyl-2-oxo-2H-chromen-4-yl]phenyllacrylate (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. Crystals were

collected by filtration, and washed successively with
ethanol/water (1/1, 10 ml) and water (1l0ml, 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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t hrough the reaction vessel for 10 mnutes to replace

the atnosphere of the reaction vessel with nitrogen.
woRNs08BINet hyl f ormami de (10 nl), butyl acryl aP@r/§I20G&7/003838

g ) andsodi um acetate (0.317 g) were added

successively thereto, and thel m xture was stirred at

roomtenperature for about 20 m nutes. Then, the

m xture was stirred at 1100C for 3 hours and cooled to

roomtenperature. Ethyl acetate (20 m) and water (20

diferawerenPieth 0 hbhe JiRAGt i on midure and afyetallinity
stirring, an organic |ayer was separated. The organic

walsd¥%ek Was washed successively with a mxture of 10%
'saline (18 mM) and cone, hydrochloric acid (2 m), and

17 10% sali 0 - t .ch I .1
Ht@%{%utqf:dbp nggphllﬂﬂrq]%o(%égﬁgggﬁﬁﬁgr%rggge(ﬁo tsg'e) AN (2H,

br?rg%r]iﬁ 'd@é‘?][ gr,arib%l%ﬁlzez)m ;%f.‘éflzﬁé‘ﬁﬁa? S§ | ”fdzf‘lﬂé’?m(lﬂ, m),

énpérat ur e m nut'e n, the activated

arcaqal s renoved by filtrati n hed, wi t h

7-§?ﬁ>7|'%2cét e“‘§4 :?1;%6 Bl EBribiheet ijﬂtfv’?a %> hhd

washj ngs were concentrated to 6.0 g under reduce .

pr eSS eV A EREHeR ﬁ’gptg}ﬁpe CYSTRAY 1 s Eﬂ%@df d?gp\(/j\tiik%ee title

to the residue to precipitate crystals, After stirrin
Cogposads ok 1tRgurtandte %Eygpéllogy\?%?aetecoFPe&eéb‘f%Wératg was

filtration and washed with cold ethyl acetate/n -
obigeptvase depradingniupon RURLALHYe of the resulting

crystals (2.06 g) and acetone (10 ml) were heated to

Ex50®1lteo 2di ssol ve the mixture, activated charcoal (0.1 g

) was added thereto, and the nmixture was ‘
Monocalcium bis((2E)-3-{3-[7—chloro-3-(2-{[4-fluoro-2~

(trifluoromethyl)phenyl]amino}-2-oxoethyl)-6-methyl-2-oxo-
2H-chromen-4-yl]phenyllacrylate) - 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 With
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-fluoxro-2-
(trifluoromethyl)phenyl]amino}-2-oxoethyl)-6-methyl-2-oxo-

2H~chromen-4-yl]phenyllacrylate. The solution was warmed
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stirred for 10 m nutes. The activated charcoal was
renmoved by filtration, and washed with acetone (4 m).
WO\E108/0828242 6 M ) was added dropw se to the conbPeCEaP2005/003838

filtrate and washings, and the m xture was stirred at

5C for 1 hour.Crystals were ggollected by filtration,

and washed with cold acetone/water (2/1, 4 M) t o
obtain the title conpound (1.84 g, yield 84.9% . 1H
NVR (300MHz, CDC13) d (ppm : 0.95 (3H, t , J=7.4Hz),

toé é%cz ’ndseﬁgi ! a%ugoé's't)ggﬂn'tﬁ’gnsn%;?’ cg’léﬂ_zég_umJ "cq‘{ﬂd’i'zj)de (5.9

g/%égg)lz%ﬁ’ %ﬁ}a%l "aldcféd \IhI:IIIOPSI)H%E @hé@eﬁbH'wii):h. 7ké@91n% the

te&b?;aﬂﬂﬁe 7aﬁ'§?ost Leér (e%%llge Exla}alrorlp@tg%r?zr%()l (ITT% n%%actlon

H&ﬁﬁgﬁﬁpw%ﬁnqégﬁeéftoogg ?Fyﬁh? sl EH%Q ugrogp% e same
2H -

teSorraters ofold atitie A }ﬁﬁ"‘%%?é‘:a""t‘%%@“t 38F - 1.hour.

[7- chl - 4- f|
Crmset@flﬁuof%%ﬁéﬂw opigrehad Emno ugtfat&%a hyPraphedg. with
X0- 2H chronen- 4- é—l phenyl }acrylate
ot 8n08 /gt e tet hEABI g WO, Bhir JRTREGH T S50 gas. At Croom

stirred at 50C for 1. 5 hours . After conpletion of
temperpdact ohO acbtsnt (bIfl )tifke ads®r@dnthedfeatPiohless

m xture at 50C, and 6N HC (3 5 m) was added dropw se
crylserétso (H4E @dng@ng&q)ﬂﬁ The crystals obtained showed

the X-ray powder diffraction pattern as shown in Fig. 2 and
have the following «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
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The m xture was stirred at 50C for 30 m nutes and then
at 25C for 1 hour, and crystals were coll ected by

w0 pdosiosasron, and washed with acetone/ water (2/RBRCT/&P2003003838

To a mixture of the resulting crystals (2.79 g ),

acetone (2 m) and water (699 ) was added dropw se 5%
aqueous ammonia (2.1 m) with stirring at room
tenperature to adjust pHto 9.2 and dissolve the
m xture. Toluene (4.5 nl) was added to the resulting
sol ybi on and the mixhuee was stirred for 5 mnutes and
allowed to“stand for 5 mnutes to separate an aqueous

Iay% oACE é%@%o(nl%lﬁid)l and activated charcoal (0.15

were a to the obtained aqueous | ayer and the

1H"Eﬂ%§“r 30 ZStI{Dlvate Cﬁg?’gi]& e”&“ﬁ”%ﬂfm%)w 3.32 (2H,

m nut es e acC al was renpvéd

uf ) 5 3H Q200 vshed i Ehpacatone (6 i )or s §e

trate vvash e “conbinéd war ned”

) add ereto WI th
7. sge& gél_qﬁ%l Eﬁ‘per at6l§mgigl’n§§t’ ghgg a@\? 39 %’n rring
to adjust pHto 0.5 and precipitate crystals. The
Relf‘ie%teﬁlrc@ fEemeier Fed at 50C for 30 minutes and then at
about 25C for 1 hour, and the crystals vvere coI I eg%
AMBOOEUEY 1 at | on and wdSFed Swileh [deatdmdimtef2 1 pi4; Teuoro-2-
m) to obtain the title conpound (2.54 yleld
(tg4 fupromeitd yar) WH@W@P&G@‘@X@%Y& STl 4rpxo-
NVR (300MHz, CDCl 3) d (ppnm) : 2.07 (6H><0.9, s), 2.29
2H(—®Hrs>)nen3438/J3£31FIKYZHaCmY)lat@ 43 (| H d, J=I 6Hz),

& F

A mixture of (2E)-3-{3-[7-chloro-3-(2-{[4-fluoro-2-
(trifluoromethyl)phenyl]lamino}-2-oxoethyl)-6-methyl-2-oxo-
2H-chromen-4-yl]phenyl}lacrylic acid acetone solvate (6.18
g), ethanol (56 ml) and water (11 ml) was heated to 60°C,
and 5% aqueous 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-dg) & (ppm): 2.18 (3H, s), 3.34 (2H,
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7.24- 7.38 (3H M, 7.46 (IH s), 7.50 (IH s), 7.57 -
7.62 (IH m), 7.69-7.75 (2H, m), 7.97 - 8.01 (IH m
w0 20080887 | H, brs). Reference Exanple 7 Sodi unPCRE20032003838

{3- [7- chloro - 3- (2- { [4- fluoro - 2-

(trifluoromethyl) phenyl] amsfo }- 2- oxoethyl) -

6-nethyl - 2- oxo - 2H chronen-4 - yl]phenyl

}acryl ate A mxture of (2E)- 3- {3- [7- chloro - 3-

(2- {[4- luoro - 2- (trifluoronethyl) phenyl] am no
br), 2. 83(3(0 eihyl brs)6- eyl (1u2~e%0 F=1fkz chrenen -(14, s),

yI]phenyI }acryl | c acid acetone sol vat e (1 13 g) and

et 5 ) ed t =005

7 (@65 gg%ﬁ)t)%\%asng dg\é\,a]?r ggﬁt sgi t(t?er eto w%h%stz(:ﬂrgr\?ﬁggis

he xfure was stirred at 500C for 2 hours and then
EXE %ggfor 1 hour, and crystals precipitated were

I I eC{t3eSIeI yhfl'ol t r%t [ %néc[lheﬂq/&v%;t ?rs wer e washed

CCGSSI WX col tone (95/5 2 nt) and

( col yiacr?mo%yé%éa%yé% oht ai n the tl% ﬁ hyldG‘:f qo-

3H, 37 .(2H, br 6.44 (1 H, d,
(pﬂfergﬁri‘)en %Yégﬂpmlii)ls})acrﬁflﬁ (1 H, ?j , J=16|(—|z), 7.20 - acid
2 (IH m) 36 - 7.43 (2H, .m), 7.52 - 7.61(3H,
tﬁn'b)s hYﬂrWne?h é@nkeztllﬁ‘ylrﬁmln% said (IH, brs ) . Exanple
ftzl\/bncalguméns ((2B); 3¢ {3- [7 - chloro - 3- (2- {
!l- R0 > Qtri onet hyl ) phenyl] am no}-2 -

0X 0§ | hyl 0X0 - 2H chronmen - 4- yl]
H{beEN asfFylave) “Nfi Ipdr at e
H  CF, OH
OH
COOH HsN
OH

A mixture of (2E)-3-{3-[7-chloro-3-(2-{[4-f luoro-2-
(trifluoromethyl)phenyl]amino}-2-oxoethyl)-6-methyl —2-oxo-
2H-chromen-4-y1] phenyl}acrylie acid (10.0 g),
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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A mxture of sodium (2E) ~3- {3- [7- chloro - 3- (2- {
[4- fluoro - 2- (trifluoronethyl) phenyl] amno }- 2-
wW@@enspsry - 6- nethyl - 2- oxo - 2H chronen PCHJIP2005/003838

yl ] phenyl }acrylate (5.0 g), ethanol (45 m) and water

(9 M) were dissolved by heaggng to 600C . Inpurities

in the solution were renoved by filtration and washed

wi th warned ethanol/water (5/1, 6 m) . A solution of
calciumchloride (0.524 g ) .in water (10 nm) was

ra@d SwdE LPW Ser Lo g C gt Tkt rﬁ{@q@nqnwaﬁmgngsz, and
stirring at 60C. The m xture was stirred at 60C

crggEang%gan @ tfagn at 25C for 1 hour. Crystals were

l ecte iltration, and washed successively wth

1Heﬁﬂﬁn?§6@ﬁhgfabysé'—d ? %pﬁwd ‘2’5‘8 é%og%g{t@r%% (8H, m),

ines) to o in-the® oun as € | ess

6-%%&&% <§<“' L1 Bnas 2L2.9?fr ?%.OIR“S {%?Laéi 3RLaed 7. 5
Sy (borp Ty "Shy R, B8 & J.Q“/iﬁ%g%o“@zr%?(mr

6 47 (IH d, J=16Hz ) , 6. 87 (IH s ) , 7 . 21-
‘(IH m , 7. 32- 7. 54 (6H, m , 7 . 66 (2H, s )
9 . 65 (IH brs ) . The variation of the hydration
dof the title conpound in the range of
nnnohydrate to tetrahydrate was observed dependi ng
(28p o Hdmi au-tthoa@aﬁm &2 Norfdes®d¥m bis ((2E)- 3- {3-
[7- chloro - 3- (2- { [4- fluoro - 2-
(trifluoromethyl)phenyl]amino}-2-oxoethyl)~6-methyl-2-oxo-

E

2H-chromen-4-yl]phenyllacrylic acid-diethanolamine salt

F

A solution 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]amino}-2-oxoethyl) -6~
methyl-2-oxo-2H-chromen-4-yl]phenyllacrylic 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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(trifluoromethyl) phenyl] am no} -2- oxoethyl) -
6-nmethyl - 2- oxo - 2H chronen - 4- yl]phenyl
WO awspsmre) trihydrate A m xture of (2E)- 3- {BET/jP2005/003838
chloro - 3- (2- { [4- fluoro - 2- (trifluoromethyl)
phenyl] am no} - 2- oxoethylgeg- 6-nethyl - 2- oxo -
2H chronen - 4- yl]phenyl} acrylic acd acetone
solvate (60 g ), ethanol (540 m) and water (108 m)
was heated to 60C, and 5% aqueous amonia (54 m) was
‘yagegrd elb@tmzsenttser-etsp Bibhmsti prbpg (BA, disgsolvest hen, +,
mxture The sol ution was stirred at about t{ he sane
glsergenat W & d orp30 4, méat%s; ang;, af tef=o idds) atlepr54 H’lq{ d,
sol uti'dn was washed ‘Wi th m xt'ure of ‘et hano
_ teg 2 Thfltrte S nbnd t
J % ZV)ﬁgs t%g.o &fnsa sgl l?tol on%of 3g@rrrn)ﬂr}tpumb( 7W|7 rt % )
[ t% (2 [ f r ( f] uor thyI)
7ﬁten(% 31 7’384 %xgéétﬁjllwfﬁzg 69’ A’ % Q
2H chrorren - 4 yl]phenyl }acryl ate The sol ution was
EXiHédto 750C , and an aqueous soI ution of cal cium

chlorlde(59g/120 S ad ro wi_se .t her et

MojAdR 4t ng t he terrg‘@r%(t%j s Kalre ¢ a4d'folu°ro'2—
stirring. The reaction mxture vvas heated to 78C,_ and
(taiiflay et o arhe Isahe tlerfrersaa ity 1 1o U Ao —
then at 2 5C for 1 hour. Crystals were col | ected by

2HHqhnomsrort, - YRS YA Y StiteRedi9 wat er (120 m /120 m)

_, dried and stored at roomtenperature to obtain the

ti Ie conpound as.colorless crystals (49 g, yield

80~1% A gléobt ' oyed’

N 24
H CF, Ca

CO00
| -2

A mixture of 3-{3-[7-chloro-3-(2-{[4-fluoro-2-

(trifluoromethyl)phenyl]amino}-2~-oxoethyl)-6-methyl-2-oxo—

2H-chromen-4-yl]phenyl}propionic acid (100 mg) and acetomne
(2 ml) was heated to 50°C, and 1IN NaOH (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



the X- ray powder diffraction pattern as shown in Fig.

2 and have the follow ng representative lattice
wepmsioseszo . Crystallinity was 75% 3.1 angst r oPCTHER2R032003838
4 angstrom m ddle 3.5 angstrom weak 3.6 angstrom weak

4 .1 angstrom weak 4 .4 angsgvom weak 4 .5 angstrom
weak 5.9 angstrom weak 6.2 angstrommddle 6.7
angstrommddle 6.9 angstromnddle 8 .1 angstrom
strong 8.8 angstrom strongl0.2 angstrom m ddl e 10.9

diRgstyom Ak ddh @ + LH=NVR {309 Mdz, 1 SN - oﬁGEaQCﬁQﬁ”kﬁdorlde
5 17 (3H,s), 3.32 (2H br) , 6.47 (I1H d, J=16Hz)

(18- 8y (! %Ete 3b.2 7133 44 aaaéd 8r3fwisk %ﬁe&@@o'ﬂlth
(3t "0 %6 2 365 1R

Re erence Exanple

Ammani um chI o (8 [ I uoro
et ronetﬁhéﬁi SREROF Tt lio 8508 el -
mlxtuthylwas M%red  at room temperature overnlght.

5 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 (63 mg,

yield 61%).

'H-NMR (300MHz, DMSO-dg¢) &(ppm): 2.20 (3H,s), 2.2-2.4 (2H,
10 m), 2.7-2.9 (2H, m), 3.36 (2H, m), 6.90 (1H, s), 7.06 (1lH,

d, J=7.2Hz), 7.15 (1H, s), 7.3-7.7 (5H, m), 7.69 (1H, s),

9.78 (1H, brs).

Example 6
Monocalcium bis(3-{3-[6-chloro-3-(2-{[4-fluoro-2-
15 (trifluoromethyl)phenyl]amino}-2-oxoethyl)-7-methyl-2-oxo-

2H-chromen-4-yl]lphenyl}propionate)

HsC 0__0O F

Cl N 24
H CF; Ca
_ CcOO
| -2

A mixture of 3-{3-[6-chloro-3-(2-{[4~fluoro-2—-
(trifluoromethyl)phenyl]amino}~2-oxoethyl)-7-methyl-2-oxo-
20 2H~chromen-4-yllphenyl}propionic acid (100 mg) and acetone

(2 ml) was heated to 50°C, and 1IN NaOH (0.18 ml) was added
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2H chronen - 4- yl]phenyl }acrylate A m xture of
(2E)- 3- {3- [7- chloro - 3- (2- {[4- fluoro - 2-

w@ 2005082807 onet hyl ) phenyl] amino }- 2- oxoet hyP(T/IP2005/003838
6-nmethyl - 2- oxo - 2H chromen - 4- yl]phenyl}
acrylic acid acetone sol vateg§6.18 g), ethanol (56 nl)
and water (11 m) was heated to 60C, and 5% aqueous
ammonia (6 mM) was added dropwi se thereto with
stirring to dissolve the m xture. The sol ution was

drepnaert raed ddndary efucad Py esstHe rant W/ Sid Stirred at

obtai ned were dried at 45C for 8 hours under reduced

o'aﬁes ed ohgg‘f@' ’”aﬁﬁe é%“&@gcoﬁé@gw m&"' o%zkﬁlzstrystals

crys s (5 yreld (30

pé%ﬁﬁyb Qi(£%9g4€ ?Hg%%ﬁyibi ﬁ%ﬁt%%gg%gsbr)ahe 3f¥%tals
7. .60 ( d = )

Wﬁﬁﬁjgafhéd iuéggésgxﬁiys ég% éé}d icgfggg ?tgr q%é/S 2
( | .uor o rif uoro phenyl ] am

ml)% A etk 1Rt ety m ) o g e PRy iy S Bpnding

heny]| }acryllc acid t
%{wﬁ} gy PG SBF ¢ SACHIR: GRSt hEg bR ined,
[7- chloro - 3- (2- {[4- ffluoro - 2- .
arﬂchJ ubk offet hyand phaefgk] dhicoll) Hasoxratgd) to S50°C to

|-6 methyl - 2- oxo - 2H chronen - 4- . _

diasdivenythacmpritergei cerd 0ao phutgns of calcium chloride
(hydroxynethyl)nethylan1ne (2.2 g), ethanol (70 m)
(landnglcetonivekeke (0260 ™)) was hdéﬁéddmﬁwsser régratto with
700G to

stirring at 60°C. After stirring at 60°C for 2 hours, the

mixture was stirred at room temperature overnight.

Crystals were collected Dby 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%).

'H-NMR (300MHz, DMSO-d¢) &(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 (1H,

d, J=7.2Hz), 7.18 (l1H, s), 7.3-7.6 (6H, m), 9.75 (1H, brs).

Example 7

Monocalcium bis(4-{3-[7-chloro-3-(2-{[4-fluoro-2-
(trifluoromethyl)phenyllamino}-2-oxoethyl)-6~methyl-2-oxo-

2H-chromen~4~yl]phenyl}butanoate)
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di ssolve the m xture. Acetonitrile (20-0 m) was
slowy added to the reaction m xture, and the m xture
wor®se8isry ed at 70C for 3 hours, gradually cooP@dIr2005/003838
roomtenperature, and- then stirred at room
tenperature overnight. Crysgals obtained were
collected by filtration, washed with acetonitrile, and
dried at 600C for 8 hours under reduced pressure to
obtain the title conmpound as colorless crystals (10.5
yield 86% . The crystal s pbtai ned showed the Xray
i 1O geO pa Bs| shown in Fig. 3 and
NVR| (300MHz, DMSO - d6) d
; (84, m), 6.52 (IH d, J=I
-3 7.4 (BHg2m) , 7.5- 7.6 (4H, m
& (16F;d, p=9.8Hz). 9.67 (IH brs)
3- {3- [7- Ehloro - 3 (2- { [4-
fluoro - “hyl )| phenyl] amino }- 2-
oxoet hyl) 6- et hy 2 - oxp - 2H chronen - 4-
— yl ] phenyl} acrylic acid -di ethanol am ne salt A

i v 4GRS o b0l utl o o (SmrE TPl 2-
(e &fo;negih@g)g%gf% ]-?%@é};%_%ﬁ%%ft%}@agg'glm%ga@ﬂ_b_OXO_
- 4- ; ; 0 .

25 oty GHeirais (S0° kg emhOB: Rl 2pdogiostone

m ), and the m xture was stirred at room tenperature
(2 gy) WaFpUReated to 50°C, and 1IN NaOH (0.18 ml) was added

dropwise thereto with stirring. The mdxture was stirred at
50°C for 2 hours, cooled, and concentrated under reduced
pressure. The residue was dissolved in a mixture of
ethanol (1 ml) and water (0.2 ml) and & solution of calcium
chloride (11 mg) 1in water (0.2 ml) was added dropwise
thereto with stirring at 50°C. The mi xture 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 (L0 Iﬁl x 3) to obtain
the title compound as colorless crystals (89 mg, yield 86%).
'H-NMR (300MHz, DMSO-dg) &(ppm): 1.7-1.9 (2H, m), 1.9-2.1
(21—1; 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 (1H, s), 7.3-7.6 (5H,
m), 7.64 (1lH, s), 9.82 (1lH, brs).

Example 8

Monocalcium bis ((2E)-3—-{3~[7-chloro-3-(2-{[2-



The sol vent was evaporated under reduced pressure, and
crystal s obtai ned were washed with ethanol, and dried
w@ro0s0287or 8 hours under reduced pressure to POL/AM2005/003838
the title conpound as colorless crystals (0.8 g, yield
67% .1H NWVR (300MHz, DMSO- d@) d (ppm) : 2 . 25 (3H,
s), 2. 75 (4H t , J=5 . 6Hz) , 3. 36 (2H m , 3
. 54 (44 t , J=5 . 6Hz) , 6 . 54 (I Hd , J=I 6Hz) ,
6. 93 (IH s), 7. 30-7. 4(3H M , 7. 5 7.7
ﬂﬁl‘fl - - -
e défc)metl';yl fyﬂerﬁ}lﬂ-aﬁlﬁo& . ox@é‘tllg\}éﬂ ' me@l‘rgl 2 -0X0

anple 5 nocal cirum b

4 ﬂl&{ 4- fluoro - 2 - (trlf
2%(—52:0%}%%%?%% ?p en é}f}fl}?émg oIa}% )[2 oxoet hyl) - 6- nmethyl
- 2- oxo-_2H_ chronen 7 4- yl] phenyl }propionate) A
mShturneP~aP §3- 7~ dhloro - 3- (2- { [4- fluoro - 2
- (t uorpnej hyl . gnyl] am no }- 2- oxoethyl)

“0X- 2 hs.omen - 4- yl]phenyl

: ?’aand acetone (2 m) was heated

to 50C, I N NaCOH (O. 18 m) was added dropw se

t heret o WA METreydong. |The m xture was stirred a t 50C
—for 2 hours and at 5C fér 1 hour, and crystals
preciqid Al iy weke €0t eclrd Fﬁ)ﬁnﬁl'el Lraki %atTh%escrlbed in

cryst al s were washed successively with col

d
5 anef vatiel {95/9. cdn g@dn&%sc%rftéﬁié&”?#@l&”%ﬁ

o tain t'he correspondi sodi um sa ure of the

1H88&§ m%tolqﬂ Zth ea edtclflz) @%88%?% ?lszsoc(allQ/e then?né)l(\%fre 2H, m)
6-?%?’2@??5’ Qs Tl i b ¢ e gt « b0 TRt

Reference Example 9

4-{3-[7-chloro-3-(2-{[4-fluoro-2-
10 (trifluoromethyl)phenyl]amino}-2-oxoethyl)-7-methyl-2-oxo-

2H-chromen-4-yl]phenyl}butanoic acid

F

A  solution of 0.4N 9-borabicyclo[3.3.1l]lnonane in
tetrahydrofuran (300 ml, 0.12 mol) was added dropwise to a

15 solution of methyl 3-butencate (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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stirring at 60C. After stirring at 600C for 2 hours,

the m xture was stirred at roomtenperature overnight.
w@eoes08d839 were col | ected by filtration, and waRtEaP2005/003838

successively with ethanol/water (1/1) and water (10 m

| x 3) to obtain the title cognpound as col orl ess

crystals (63 ng, yield 61% . 1H NWR (300MHz, DMSO -

dé) d (ppm : 2.20 (3H,s), 2.2 - 2.4 (2H m), 2.7 -

2.9 (2H, m), 3.36 (2H, m), 6.90 (IH s), 7.06 (IH d

reac®Tén2fa ot ubel Wdd Hid$ed  dfopwisd- ¥o(@HsoMukioh- 6% 2-[4-
(IH, s), 9.78 (IH, brs) . Exanple 6 Monocal cium bis

3L%roﬁ%phgﬁ%é§th%%lof% e thyA 5Jd%3“%HLé%romen 3-yl]-N-

trifluoronethyl) phenyl] amno }- 2- oxoet hyl) -

R A R g o
Re%% lu%&amp tétrbflggrEQEt@YQ%+ﬁggpylLoggh&oheEH%Xide

oxoet" yI)

phenyl }propion cid (100.pg) and ) etone ( W

9&& heat e@to 5000 Hand |Nﬂ8bﬁg(o 182RF) was A, pis-

addeddr o MAS th reto with stirr The xture

(ddphepgdp & G R pflwld'aé{l Ve TgEJFH]iOﬁbE}? Tk o
tal.s precipitated were coll ected by filtration.

0. RS B0yt AT Lh B AR SHoC 688 PVBILY it oG8 (remperature

acetone/water (95/5, 2 m) and cold acetone (2 m) to

unglgtraing teke ego ey SoW diRes At UL erwasy e fdfusase for
sodi um salt thus obtained,
17 hours. To the reaction 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~yl]lphenyl}butanoate (34.96 g). This lwas
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
mixfure 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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ethanol (1 m) and water (0.2 nl) was heated to 50C to

di ssol ve the m xture, and a solution of cal cium
w@ehiosnsse (11 ng) in water (0.2 m) was added PCDPR20GH003838

thereto with stirring at 60C. After stirring at 600C

for 2 hours, the mxture wasz2stirred at room

tenperature overnight. Crystals were collected by

filtration, and washed successively with ethanol /water

(1/1) and water (10 ml 3) to obtain the title

andcoeeaeeﬁt§§t%al or | epge Crylidhe (¢@sMY ui‘i%* %&89@ column
1H NMR (300MHz, DMVSO - d6) d (ppm 5% ﬁ/

chr%mg%ﬁ#}éﬁﬂ% §ﬁdo§h%ﬁ4f%f%ffg%g£%%%e§7§%§( Hac%ngltrlle

to frtain whe Haed pomtickind ! (2 M)y« 8 @58{5[4-

- B BRI I PRy 2
il i;o%z@t-%zm (AR s o e ot

- oxoetl ra - chro -
7. 1@ Il]9 phety | r“igbut a'n%?c 'a d %ﬁoo“ﬁg) n‘ﬁ%getééng?gfé' m),
m) was heated to 500C , and IN NaCH (O 18 m) was
7. 68ddddt-dropwidseé2 Heret ¢ i the X4 rithg.S)Fhe nixture was
stirred at 50C for 2 hours, cooled, and concentrated
Exampdér % educed pressure. The resi due was dissolved in a
m xture of ethanol (1 m) and water (0.2 m) and .
Monsgladtdiam of cal ci umbis(4-{3~[7-chloro-3- (2-{[4-fluoro-2-

(trifluoromethyl)phenyl]amino}-2-oxoethyl)-&-methyl-2-oxo~

2H-chromen-4-yl]phenyl}butanoate)

ca**

To a solution of 4—{3—[7—chloro—é—(2—{[4—fluoro—2—
(trifluoromethyl)phenyl]amino}-2-oxoethyl)-&-methyl-2-oxo-
2H-chromen-4-yl]phenyl}butanoic acid obtained in Reference
Exaﬁple 9 (26.7 g, 0.0463 mol) in acetone (534 ml) was
added 25% agqueous 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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chloride (11 ng) in water (0.2 m) was added dropw se
thereto with stirring at 50C . The mi _ xture was
wa@riosogs7at 600C for 2 hours and then at room PCT/JP2005/003838

tenperature overnight. Crystals were collected by
filtration,- washed successiyely w th ethanol /water

(1/1) and water (LOmI| x 3 ) to obtain the title
conmpound as colorless crystaHs (89 ng, yield 86% .

1H NVR (300MHz, DMSO - d6) d (ppm: 1.7-1.9 (2H, m),

5]349 mlgH]ar{c?"lwaEré} 2i0179 1§1§5’|’ S) Thé %@agt:(@rﬁ m'I‘xl:uu:e was

m )

ol S g St B B e B
[02550h1#|858 in wagn% ic) [1%8( H;l Hf%ro 1&)’%} gga@él]dropm_se

oxoe

rgeaq%%‘?gna%@e Lotho Sheat it o %’SB%%%&%JJ% aé;"e-ftqre 3.5
h oun vvas obt ai r’sed (%@c{ddﬁ_gstger%t%@rzgﬁég Wlx@ﬂe] was

(IH, d,J: % (104, m), 9.60 (IH, br) .
flﬂéﬁf@ﬁerﬁ:@@@%pa @04: i{c:%r }7h0éﬁ| gng at3-rqam T{el[lmerature
fluoro - 2- (trifluoronethyl )phenyl ]Jamno }-
fagxoelthylhgury. net hgrystalsoxgbrairnechr Gifkie - Czpllected by
yl ] phenyl }butanoic acid A solution of 0 .4N 9-
fildr=tdiicycl owp8hed@ wikhonemees n (£80r awtﬂydr@ﬁdr &riEdoket 50°C
m, 0.12 nol) was added dropwi se to a
under reduced pressure to obtain the title compound (26.67

g) .

'H-NMR (300 MHz, DMSO-dg¢) & (ppm): 1.71-1.85 (2H, m), 2.03
(20, t, J=7.1Hz), 2.20 (3H, s), 2.62(2 H, t, J=7.2HzZ),
3.30-3.44 (2H, m), 6.88 (l1H, s), 7.07-7.16 (2H, m), 7.32-
7.41 (2H, m), 7.45 (1H, t, . Jg=7.7Hz), 7.50-7.61 (2H, m),
7.65 (1H, s), 9.77 (lH, s).

Reference Example 10

4-Methoxybenzyl [4—{3—bromophenyl)—7—chloro—6—methyl—2—§xo—
2H-chromen-4-yl]lphenyl}acetate] |

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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solution of nmethyl 3-btenoate (12.01 g, 0.12 nol) in

tetrahydrofuran (5 m) at room tenperature under
wWoRaos08p8m at nosphere, and the m xture was sti rPErJr2005/®3838

hours. Thisreaction m xture was added dropw se to a

solution of 2- [4- (3-bronophenyl) - 7- chloro -

6-nmet hyl - 2- oxo- 2H-chronen - 3- yl] -N [4- fluoro

- 2- (trifluoromethyl) phenyl] acetam de obtained in

Ref erence Exanple 4 (34.12 g, 0.06 nol) , sodium

p—rﬁ@ﬂm&k‘}@qéﬁ 120 Torife 181 MBE) mand 16l .dur Bie ml), . amd the
(di phenyl phosphi no) ferrocene) palladium dichloride

A8 By LUl Dot OB STty
cefSe ] SIBRLE YDA B LT DO IR S (AN s
ooy RERLEELe 2 SREATE LS ASURR, PRGN rsec
ov LR 8 B0 808 100 vt TR ma LS o o

silica gel columm chromatography to obtain a crude

O

Ll RPN net A U~ §%8) {7- chloro - 3- (2- { [4-

... fluoro - 2- (trif luoromethyl) phen&l% am no} - 2-

H-0W&et (3P0 MHzz. (@iHy) O (PPrgxo - 284 (Zhr oen~2- 38 (3H, s),
| ] phenyl }butanoate (34.96 g ). This was dissolved in
3-%1m'($<@d sol ventOof (gihafol (B0® n3yHand), 6.88 (2H,. ddd,

tetrahydrofuran (300 m) , an 2N aqueous sol ution of
J=&.oth m by oxi 2el (1B, 57rll2-0..237 (Mdl,) nas added(2H, ddd,
thereto, and the m xture was stirred at room
J=8 eftper a2 8Kz f o2. A2Hhpur §..32RE .41 (3H, m), 7.56 (1lH, ddd,

J=8.8 Hz, 1.8 Hz, 1.2 Hz).
Reference Example 11
Ethyl (2E) =3-[3-(7-chloro-3-{2-[ (4-methoxybenzoyl) oxy]-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 solution of 4-methoxybenzyl [4-(3-
broﬁophenyl)—7—chloro—6—methyl—2—oxo—2H—chromen~3—
yl]acetate 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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reaction m xture was extracted with water. The extract
was washed with diethyl ether, neutralized with 6N
whyasogdsrori ¢ acid, and extracted with ethyl aper/a2005/003838

The extract was washed with saturated saline, dried

over magnesium sul fate, and caxcentrated. The residue

was puri fied by colum chromatography and then re-
crystallized f_romacetonitrile to obtain the title
conmpound (12.04 g ): np X96C. 1H NMR (300 MHz, DWMSO -

eg@ldaeﬁﬁglze 1. 'Flze el:t%%c(tzmaén %asﬁeél7w1t% %ééﬁ Bried

.60 - 2.72 (2H 4 (2H s), 6.90
oqeﬂzmagze;guézgglggkflHéﬁ% c&%é%§ﬂ|}4e%5) ?g Oﬁe%fgpe was
p?%lf%é?rr%fl u%%%mﬁal 8%? ??z hyI %ZB g%?]]gams%yent

t -
Gt %é%%%*@%aé%%es{% ¥o o s%ff fantaF 423 fompdind as
hl - fl - 2- (trifl t hyl
C%Y]%%/f? 5% ‘é} 3é oxoggasl) - 5- Eret“hyl u?rgfreoxg_)ZH_
B S A B o S
é#] m )_was added 25% aqueous ammonia (4 m) at 50C,
d $he #i ¥ ufeina®) st BrPed (3, t Ber shmd té?fﬁerﬁt ufe’-2Hz)

for 1-5 mnutes. The reaction m xture was concentrated
S ubrder 2y edleed presslife shd Ihkd r&8iduetwds dildsolvled 6.87
|n a mxture of acetonitrile(534 m) and water (107
fl) 4, Thé=% edez) on Tmidar- €3nas3hearsd t9.300C. 42an@fs m),
soI ution of calciumchloride (3.14 g,
7.51 (1H, t, J=7.8Hz), 7.64-7.72 (2H, m).
Reference Example 12
(7-Chloro-4-{3-[(1E) -3-ethoxy-3-oxo-l-propen-1-yl]phenyl}-
o-methyl-2-oxo-2H~chromen-3~-yl)acetic acid
Cl o0.__0O

= COOH

‘ Z~COOEt

Trifluorocacetic acid (12 ml) was added to a mixture of

H,C

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 anisocle (2
ml), and the mixture was stirred at room temperature for 30
minutes. The solvent was evaporated under reduced pressure,
water was ‘added to the &residue, and the mixture was

extracted with ethyl acetate. The extract was washed with



10

15

20

0.0255 nmol) in water (107 m) was slowy added

dropwi se thereto. The reaction m xture was stirred at
woapssasre 3.5 hours, water (214 m) was added PEEIENGE/003838

and the mxture was further stirred at 700C for 1 hour

and at roomtenperature for 32 hours. Crystals

obt ai ned were col lected by filtration, washed with

water (100 m) and dried at 50C under reduced pressure

to obtain the title conpound (26.67 g). 1H NWR (300

Y I de eSl 7U. 5 ce [S] O
%ﬂ;@, ’ 7?%?&&&59 u‘lnjé’:].f%.t% é@&"é&) feildded t

ok%t%:érg'('%l%_le %}_?Qe c%r&ééuﬂigza n?é%ys%isg % 8?0?? )

1QWR7%§O%e¥eréncéc%l<anpl p%)ﬁ %/é?gtg%betdzy% Y?‘rmg)’
élﬁro f %JW?};/ ?%thghslrbl“}%a&e%azs %’O%{éss(lém gci'?bGni?ewz)'
4#@%%%%@?%&9"53%0 of8 éﬂa@ﬂaﬁh 15,5850, 6380 (18, 5,
chronmen - 3- } acetic_acid obtained in Reference

7&%%1%93 J(Iiv o8 g)7aﬁ% et hoxibehzy| 7 ehPofite Fi.637-8Hz)

in DM (20 m),- and the m xture was stirred at
f% n t Ehpetiat URk- for 60 hours The reaction mxture was
poured into water and extracted with ethyl acetate.
Rafrreixes dotanmbe wadhed with water, dried over
magnesi um sul fate, and concentr at ed to obtain the
—(5—Fluoro—4—methoxy—z-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 dropwise
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, CDCls) &(ppm): 2.29 (3H, s), 3.94 (3H, s),
7.80 (1H, d, J=8.4Hz), 8.66 (1H, d, J=10.5Hz), 10.39 (1H,
brs).

Reference Example 14
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title conpound (4.35 g, 82%. 1H NWR (300 Mz, CDC

3) d (ppm : 2.29 (3H, s), 3.38 (3H, s), 3.81 (3H, s9),
wWh206/0§8H s), 6.78 (IH, s), 6.88 (2H ddd, J=8rPGFiL2005/003838
2.8Hz, 2.0 Hz), 7.12 - 7.17 (IH, m), 7.26 (2H ddd,
J=8.8Hz, 2.8Hz, 2.0 Hz), 7.337 7.41 (3H, m), 7.56

(I'H, ddd, J=8.8 Hz, 1.8 Hz, 1.2 Hz) . Reference

Exanmple 11 Ethyl (2E)- 3- [3- (7- chloro - 3- {2-

[ (4- met hoxybenzoyl ) ozxy]- 2- oxoethyl} - 6-nethyl -

521 @800 4%neeﬁ5£y3@-ﬁiéfo§rﬁipﬁ¢@yll acryla ~te

Pal | adi um acetate (850 ng) and tri phenyl phosphi n<e

(2 0 g'a were added to a sol ution of 4-nethoxybenzyl

(QZOm)phenyI) - 7- chloro - 6-nethyl - 2- oxo -

3- yl] acetate obtained in Reference

Exany 0 (23 g), ethyl acrylate (5.1 m) and

trie ine (6.3 mM) in D (100 mM), and the m xture
MeB stNred at 100 OC for 4 hours . The reaction

m xturg=was diluted with water and extracted w thet hyl
acetate. The extract was washed with water, dried over
magnesi um sul fate, and concentrated. The residue was

pur i ¥T &2 buesp uhTne HR oRET o HbRyP R RV el BpFhanidevehtained
~ethyl acetate - hexane=l: 3) to obtain the title
igohpderenas dripdirdis 147 (§-7 I was 1 HuNvRNEZE0 WHzethanol
cbA 3) d (ppm : 1.34 (3H, t , J=7.2Hz), 2.28 (3H,

(50, m8L)39 @E2d, &N, By8oo¢Bkorsy, acP8 (UH)O0gml) was added
J=7.2Hz), 5.05 (2H, s), 6.47 (IH, d , J=16.2Hz), 6.78
thierpts), 60187 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%).

'H-NMR (300 MHz, CDCls) &(ppm): 3.87 (3H, s), 6.00 (1H,
brs), 6.54 (1H, d, J=14.7Hz), 7.68 (1H, 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

oo

hydrobromic acid (12 ml) was added to the solution under

refluxing, and then the mixture was refluxed for 15 minutes.



(2H, d, J=8.7Hz), 7.20 - 7.25 (3H, m), 7.38 - 7.42
(2H, m), 7.51 (IH t , J=7.8Hz), 7.64 - 7.72 (2H, m
w0 200Re88rence Exanmple 12 (7- Chloro - 4 {3- [ (PE)/IP28e5/003838
ethoxy - 3- oxo - |- propen - |- yl]phenyl }- 6-nethyl
- 2- oxo - 2H chronen - 3- ydgacetic acid Trif
| uoroacetic acid (12 m) was added to a m xture of
ethyl (2E)- 3- [3- (7- chloro - 3- {2-
[ (4- met hoxybenzoyl ) oxy] - 2- oxoethyl} - 6- nethyl -

TRBe @%Qctidn GRKANBR -wiks d%&lé@eﬂdlb éCfg' %H@ff%é was
in Reference Exanple 11 (2.95 g ) and ani so

28Rddt Be oAt %Vé%@&' rLed e HRP%{ £aPeLa gﬁcirfa% 3R pec

m nutes. The sol vent Was evapor at e

£BLeSSUNS h YRl el Wag adde thltthnI%%nlx S#%%J:wagrﬂgdgﬁgr Jropwise

m xture vvas extractedvvl ace | T at d
t I SU at g an

HoRcERTrEtel bo DhERRR P%%éd@oﬂ%o%‘n@ asTofy gtiaire of
5 %gefSEFO mZ{aagéthgyﬁyggggrOQQC(§g1ds 92 %@pﬁ)§60%pH The

44 (1 H J=16 . 8Hz) , 4 . 26
m%ﬁppra wa§ fthﬁ%ﬁ Qt €048 %q;ii% minuygs, gpplpd te room

. 40- 7 .

tgﬁp?géﬁ apa ég@t%gm gﬁlr;pd;f04ii)houy 4@he Zeaction

73 (2H, m . Reference Exanple 13 N- (5- Fluoro -
mﬂx’ﬁ’éifﬁo%@s extifgyshhehyh ) cabplamiasd aAeet | zndnhidr edéract

(5 M) was added to 3- fluoro - 4- nethoxyaniline (5.0
vy, wardhachewithkt watasas driededvearr 88gnesium sulfate and

10 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, CDCls) 6(ppm): 3.96 (3H, s), 7.46 (1H, d,

15 J=9.9Hz), 7.58 (1H, d, J=8.1Hz),

Reference Example 16

1—Fluoro—2—methoxy—4—nitro—5—(trifluoromethyl)benzene

NO,
CF;

MeO
F
Copper (I) bromide (0.16 g) and FSO,CF:COMe (4.2 ml)
20 were added to a solution of l-bromo-5-fluoro-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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m nutes. The reaction m xture was cooled to room

tenperature, and nitric acid (2.3 nm) was added
wele@pwssed t hereto. The m xture was stirred forPGDJP2005/003838

m nutes, and water was added thereto. The resulting

preci pitate was col |l ected angbwashed with water to

obtain the title conpound as crystals (5.7 g, 71%.

1H NWR (300 MHz, CDA 3) d (ppm : 2.29 (3H, s), 3.94

(3H, s), 7.80 (IH, d, J=8.4Hz), 8.66 (IH d , J=IC

uﬁ%iﬁ’aﬁﬂ%égﬁéﬂé4 bfisd re&ef £68NGExEX2BPLA 1420 1-AUAD room

- net oxy 2- nitroaniline N (5- Fluoro -

tefy 2 tg@&@@@yl )séest_»émage Qbtained i nf  sodium
ference Exanple was suspended in ethano

bl%h%(?:b'gr?at and, Ol h¥8&88h' %‘ eac%' d (0P ”%%e""a%l%%%% was

he n1xture was refluxéd for 30 m nutes.

x[j;ﬁ%%ttleo ax{%lt (%V\fsaé tateCOO| ?ge %% Eat%ﬁt %mv}étsr}ged with

cipi | 2T ed and washe

bt ai n, t.he t|tIe co ound as .C stals
Wb NG S5 T T lp’%yrﬁ Pafhrigfda ) he

(IH brs), 6.54 7
repiguppyas RebELENEE ER éefa@%w&% r%rgrﬂaﬁfﬁgr(a?hyﬂ b%%elopmg
4- et hoxy - 2- nitrobenzene 5- _Fluoro - 4-

sodierdani 1SthY lobegichaderhcrRererdnde E%SinQti&n(4¥ﬁe Bltle

was di ssolved in a m xed
compound as an oily substance (3.1 g, 79%).

'H-NMR (300 MHz, CDCli) &(ppm): 4.03 (3H, s), 7.53 (1H, d,
J=10.8Hz), 7.56 (1H, d, J=7.2Hz).
Reference Example 17

2-Fluoro-5-nitro-4-(trifluoromethyl)phencl

NO,
CF;

HO
F

A 1N solution of boron tribromide in dichloromethane
(15 ml) was added dropwise to a solution of 1-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 fpr 30 minutes, an organic layer
was separated, washed with water, dried over magnesium

sulfate, and concentrated. The residue was purified by
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solvent of water (20 m) and 1,4 - dioxane (10 ml),
48% hydrobrom c acid (12 m) was added to the solution
waeaensased | uxi ng, and then the m xture was refPCRERR06003838
15 m nutes. The reaction m xture was cooled to 00C ,
sodiumnitrite was added dropggpse thereto, and the
m xture was stirred at 00C for 15 m nutes. The
resulting m xture was added dropwi se to a solution of
copper (l) bromide (3.6 g ) in a mxture of water (20
coTunrANEh AS%R DY EGF OPR PM (@ eRedpihg Nsd1#nO0Cernihe acetate-
m xture was stirred at 600C for 15 mnutes, cooled to
heQRLeena) Wika s and Hdirdiare stdfddichd os LhpWa1dNeo. 5 g,
reaction m xture was extracted wth ethyl acetate, and
38%92(9_ extract was washed wth water, dried over
gnhesi um sul fate and concentrated. The resi due was
1 Lfi by,..col chr r.aphy, o( | opi_ng lvent -
HEHb | S0a T e BB SR A ey & S, a,
_ d ystal s, ( % . 1H NWR (300 MHz,
J_é%g%%gz)'} 'daf-p%&fﬁs.d%%ﬁg’ﬂ%); 7.46 (1H d ,
J=9.9Hz), 7.58 (I d, J=8. IHz) Reference Exanple 16
Refeny ¢xamR e thfoxy - 4- nitro - 5-
trifluoronethyl) benzene Copper (lI) brom de (0.16
Bt FSCRORBEOS (o BT D U atkretl £ Lot (i T oXp gy -2-
| -bromo - 5- fluoro - 4-nmethoxy - 2- nitrobenzene
(FOBUE TRt TR T, ISR e 264 g)Y § i ONFS (kT y 90~
and the m xture was stirred at 800C overni ght under
2 Fatatuspiearel - vineoreaact iasre wiadtaur e was cool ed to room

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-l-propen-1-yl]lphenyl}-6-methyl-2-

oxo—2H-chromen-3-yl)acetic acid obtained in Reference



10

15

20

tenperature, an aqueous saturated solution of sodi um

bi car bonat e was added thereto, and the m xture was
weziosagased with ethyl acetate. The extract wasPOESIES/003838

with water, dried over nmagnesi um sul fate, and

concentrated. The residue wasopurified by col um

chr omat ogr aphy (devel opi ng solvent: ethyl acetate -

hexane=l :8) to obtain the title conpound as an oily

substance (3.1 g, 799 . 1H NWR (300 MHz, CDO 3) d
Ex(aﬂlgﬁe 1él Q§063lfhg 15)in7 B& (t#b e1) )= 8Kalyl7.&bloride

d, 7.2Hz). Reference Exanple 17 2- Fluoro - 5-

(oot £Q y- v/és (atd"defd ogil%gltgeﬂt)hetﬂ?e@c@l AdN st o @ffor 30

bor on trlbronlde in hl or onet hane (15 m) was added

ml‘?ﬁf%%‘@ Se%%é) 44 oy @ ul:ef fruar %onc%nt'f%tt@axy t‘hér above-

uoronet benzene obt ai ned

e %f%&%?ﬁelce i Cogﬁ. 1@ di chl %mﬁﬁgnﬁiffhoro 4-

|ng After stlrrlng at room
t enper at d I
s heang 5 i ure0 e a8 ddefrop che
B, R R A
concentrated. The residue was ur|f|e ygg
@Y GRR oBF-ABHY S( dEIR dfo‘?%e%*{:ﬁ @t“r?t/) Eetﬁ?éldue was
hexane=l : 3) to obtain the title conpound as crystals
PUG. 5 afl | 1BBycOlUM} NV BB MR D dye (PRI Solvent:

672(IH brs), 7.55 (IH, , . .
ethyl acetate- hexane=1: 3) to obtain the title compound as

crystals (0.84 g, 74%).

'H-NMR (300 MHz, CDCls) d(ppm): 1.31 (1H, t, J=6,9Hz), 2.28
(3H, s), 3.42 (1H, d, J=14.7Hz), 3.62 (1H, d, J=14.7Hz),
4.23 (2H, g, J=6.9Hz), 6.48 (1H, d, J=15.6Hz), 6.84 (1lH, s),
7.21 (1H, d, J=10.2Hz), 7.34 (1H, d, J=7.5Hz), 7.37 (1H, s),
7.56-7.75 (5H, m), 8.16 (1H, brs), 8.50 (l1lH, brs).

Reference Example 19
(2E)-3-{3-[7-chloro-3-(2-{[4~-fluoro-5-hydroxy-2-
(trifluoromethyl)phenyl]amino}-2-oxoethyl-6-methyl-2-oxo-

2H-chromen-4-yl)phenyl]lacrylic acid

OH

Ethyl (2E)-3-{3-[7-chloro-3-(2-{[4-fluoro-5-hydroxy-2-
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J=10 5Hz), 7.62 (IH, d , J=7.5Hz). Reference Exanple

18 Ethyl (2E)- 3- {3- [7- chloro - 3- (2- { [4- fluoro
W0 2@®5/08p80 oxy-2 - (trifluoronethyl) phenyl] anmP@DIB20052003838

oxoet hyl) - 6-nethyl - 2~oxo - 2H chronmen - 4-

yl ] phenyl }acrylate Raney -Nip£0.5 g ) was added to a

solution of 2- fluoro - 5- nitro - 4-

(trifluoromethyl) phenol obtained in Reference Exanpl e
17 (0.5 g) in THF (5 m), and the m xture was .stirred

(£hrQE 12 R Hy )P HBHI10G8NR 1R NS RIS hyiine- el st - Wasko -

rennved by flltratlon and the catal yst was washed with

2HT'é'lELh %ﬁ?ﬁ%r{yl tdata and waghi ngssyer e.Lrg' | Witk rence

a solutlon of 5-amno - 2- fluoro -

Exémg rlf l @rQEE%Zyggsp%a%@oﬂﬂédTﬂf}(%gpgk¥urQN%f(Qﬂﬁ“ (40

mas dded solution of oro - 4-

ml[ ( l%rz% E{)et hgxy 4Q mff(o énd ﬁTOQSue%uE I ¥>|d]1 Pr{]el{gychrom_de

0XO0 2H"""¢hronen

Cld obt |n Refe n e 12 in.T
sogS6 Dy 15 ad) oRAYy | SeHTr FBTEb0s AL hR ”%%aéalng for 5
dropMAse thereto After, stirrin for 30 minutes, the
hopgget | Ghem XGRS Vls  CHidehis at ,tqﬂpeﬁﬂﬁﬁﬁtedr and N
nmenti oned sol ution of 5~amno - 2- fluoro - 4-
hycdmad igsricmattiyd )Herrsidsth tmptktesor@ﬁljd%s %fb%eﬁl? grixture
the residue, and the m xture was stirred overni ght
waFhes¥loereion wikhueshids asoricdif + at BHS SFETERE MES dyashed

was purified by colum chromat ography (devel oping
widdl weriter, dried over magnesium sulfate, and concentrated

to obtain the title compound as crystals (0.346 g, 43%).
'H-NMR (300 MHz, CDCl3) d(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=8.2Hz),
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 (lH,
brs), 10.94 (1H, brs), 12.41 (1H, brs).

Reference Example 20

5-Fluoro~2-nitro-3- (trifluoromethyl)phenol

NO,
HO CF;

F

5-Fluoro-3- (trifluoromethyl)phenol (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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et hyl acetate - hexane=l :3) to obtain the title
conpound as crystals (0.84 g, 74%. 1H NWVR (300 MHz,
weEpes/o®s7d (ppm) : 1.31 (IH t , J=6,9Hz), 2.2BCT/B005/003838

s), 3.42 (IH d, J=14.7Hz), 3.62 (IH, d , J=14.7Hz),
4.23 (2H, g, J=6.9Hz), 6.48 (¢4, d , J=15.6Hz), 6.84

(IH s), 7.21 (IH d, J=1O 2Hz), 7.34 (IH d,

J=7.5Hz), 7.37 (IH, s), 7.56 - 7.75 (5H, m), 8.16

(IH, brs) , 850 (IH brs) . Reference Exanple. 19

wakdB) -Bas{ 3adkd- 1 Ohe redrtidn{ dlietdHdlor 8nd Bhe mixture
hydr oxy - 2- (trifluoronethyl) phenyl] am no} - 2-
X y 0 0
T NBher 1" ac g oS e Byl (%%r&%f 15 v o =

aqpu}e%usl ] saﬂléafc%aorzsoodllﬁn EXE;&Q%%Ba %cfiﬁéjgc% o%ﬁhywater,

oxoet

2H -
o AP g e PR g e AL e
m. xture of THF

d th | m ,
e D G oo e SbRLE | o CE O ML Sadbv oL opina
th t Af t t f 5 h th t ,
SOHUHIGRE was gfénie'ﬁ%%'ajﬁ%ahg%ﬁaerﬂuﬁidr%%ﬁor Fa P e yatitie

added to the resi due and the m xture was extracted
CORRRTet A Oc%f:]et(aq\e3 The “Xtract was washed with water,
dried over nesi um sul fate, and concentrated to

"HoBMRBi n(2he t'-‘f[ Te EoJolnd® HePe) st GO (d.1346 gd 435/68 THz,
1H-NMR (300 MHz, CDA 3) d (ppm : 2.26 (3H s),

2.(2H) ,m7,1%. 6VH( | W) - d25 S1Er2 el éf@@ib’(ﬂ HCRO13) 6 595 6.92
(IH, d, J=8.2Hz),

(1H, dd, J=10.5Hz, 2.7Hz), 7.02 (1lH, m).

Reference Example 21

2-Amino-5-fluoro-3- (trifluoromethyl)phenol

NH,
HO CF;

F

5-Fluoro-2-nitro-3-(trifluoromethyl)phenol obtained in

Reference Example 20 was dissolved in ethanol (15 ml), 10%2

o¥

Pd-C (100 mg) was added to the solution, and the mixture
was stirred overnight in a hydrogen atmosphere. The
catelyst 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, CDCls) &(ppm): 6.67 (1H, d, J=8.7Hz), 6.77

(1H, d, J=8.1Hz).
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7.35 (IH, d, J=8.4Hz), 7.50 (IH, d, J=Il. 4Hz), 7.61 -
7.66 (3H, m), 7.73 (IH, s), 7.92 (IH d , J=7.8Hz),
w@®2®2/08a8H) brs), 10.94 (I H, brs) , 12.41 (1 H BCEYP2005/003838
Ref erence Exanple 20 5- Fluoro - 2- nitro - 3-
(trifluoromethyl) phenol 5- Rlpuoro - 3-
(trifluoronethyl) phenol (1.27 g ) was dissolved in
acetic acid (3 m) and water (1.5 m), and nitric acid
(3.0 M) was added thereto. The reaction m xture was

RStd ¥ af Cefor 30 mnutes. After cooling, water
was added to he reaction m xture, and the m xture was

g1 acted whih_ §Lh§L57IEElS¥EL§CQ2“@?4“@§H890wbthy@@oxy 6-
aqueous satur ated sodi um bi carbonate sol uti on and

qggfiuog aﬁ!?%g?ﬁ??iéh%ﬁb?UFiQQSeEﬁgQ 9@0ﬁ89h§§19doxo—

resi y col umm chr onmat ogr aph

t at - h |l :3 t
Shrtr e nv?héﬁ R L e Tl T T
vaR(soosz cDd 3) d (ppm) : 7.06 (IH dd, J=8.7Hz,

%I7Hz) 1 ) an oil: 1H NWR (CDC13) d
TONS ) .7THz), 7.02 (IH, m).
Ref e b 4 d no - 5- fluoro - 3-

5- Fluoro - 2- nitro - 3-
obt ai ned i n Reference Exanple

P Fal (15 m), 10% Pd- C (100
: to/the solutlon, and the m xture

DMF (one drop) was added to a solution of (7-chloro-4-
{(3-[(1E) -3—-ethoxy-3-oxo-1-propen-1l-yl]lphenyl)-6-methyl-2-
oxo-2H-chromen-3-yl}lacetic 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.
The. extract was washed with 1N hydrochloric acid, an
aqueous 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
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was stirred overnight in a hydrogen atnosphere. The
catal yst was renoved by filtration and the reaction
WOorRRos08s7mas concentrated to obtain the title POMRROOTH03S3S
as oil (0.22 g, 77%. 1H NWR (300 MHz, CDO 3) d
(ppm : 6.67 (IH d, J=8.7Hzps5 6.77 (IH d , J=8.1Hz)
. Ref erence Exanple 22 Ethyl (2E)- 3- 3- [7- Ch1 OO -
(2- {[4- f luoro - 2- hydroxy - (trifluoronethyl)
phenyl] am no}- 2- oxoethyl) - 6- nmethyl - 2- axo- 2H
cﬁng&m ad- cﬂ(it@I@nY@ 3acgyl ate) DVF (one drop) was
ded to a solution of (7- chloro - 4- { (3- [(IB)- 3-

Jﬂehmxy 3003 PO cnémrcao m) 4 -1 Y33 phemyl Jﬁ7n§n9yl 2.31
- oxo - ch ronen - 73- 'yl Yaceti ¢ acid (430 ng) in

}ﬁ MQO @)4, aFgH le—CM o ge (9. 3in h}f"ﬁsdadge% 7Hz)

§e t'here ter stirring for 1 hour
4?&@% ﬁ%ﬁ%&%@é e ﬁ‘éﬁghﬁ‘?érgﬁkﬁ“%w@@ s}
o5 {#Pg B et %1&528”?@? %@ﬁzaﬁa' T Re i AElt en MZ‘W
t Wa
EmidtrBEhnd t RE. Pt e vis? bxt (Act BE50Fth water. The
Rextract was mashed with IN hydrochloric acid, an

sEXPRt8d<30di um bi car bonat e solutlon and
wat er, dried over magnesi um sul fate, and concentr at ed.

Zﬂver%{s%b%—%%%erﬁﬁ 2d! by~ EbrarnA-dnhEHEPEYr Aphy

(devel opi ng
(trifluoromethyl)phenyl]amino}-2- oxoethyl) 6-methyl-2-oxo-

2H-chromen-4-yl]phenyllacrylic acid

Bthyl (2E)-3-{3-[7-chloro-3-(2-{[4-fluoro-2-hydroxy-6-
(trifluoromethyl)phenyl]lamino}-2-oxoethyl)-6-methyl-2-oxo-
2H-chromen-4-yl]lphenyllacrylate obtained in Reference
Example 22 (0.31 g) was dissolved in a mixture of THF (5
ml) and ethanol (5 ml), and 2N agueous sodium hydroxide
solﬁtion (1.5 ml) was added thereto. After stirring for 5
hours, the reaction mixture was concentrated. To the
residue was added 1N hydrochloric acid and the mixture was
extracted with ethyl acetate. The extract was washed with

water, dried over magnesium sulfate and concentrated to
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solvent: ethyl acetate -hexane=l :3) to obtain the
titleconpound a s crystals (0 . 31 g, 45% . H
wORMSBB7MHz, CDCl 3) d (ppm) : 1 . 33 (3H t ,POEIP2005/003838

2Hz) , 2 . 31 (3H, s ) , 3 . 48 (IH d, J=14 . THz) ,

3. 54 (IH dJ=14 . 7THz) , 40827 (2H, q , J=7 . 2Hz)

, 6. 51 (IH d, J=15 . 9Hz) , 6. 88 (IH s ) , 6. 95

(2H, d, J=8 . 1Hz) , 7. 35 (IH m , 7. 48 (2H, m ,

7. 61 (IH t , J=8 . 1Hz) , 7 . 72 (2H, m) , 8. 21

oﬂﬂﬁink%ﬁé)tltf@f§5ﬁﬁ8§n§X§§pE§yg§aigE)O 135 és SEgjf

loro - 3- [uoro -"2- hydroxy -
L I h 2 I -
1H6N9nl§)ﬁd~bé Mﬁ%xg@ygi Iﬁw(r%%m}n g 493(§I?fﬁ>p;henyl }a(3:r e ),
h | . (2E)- hl o
?ﬁuor oh-yZ I(1y 1632H{§ [(i? I%oé%mst hyl) p‘henyl3] (1H, d,

xoet I
Ja.;né}g% Ipﬁér‘?&l - ?%Iil’e gll?)t’alhze%l ﬁl%éf éjr’enceJ/:E‘ggg
22 (0.31 g SO of THF (5 m)
(Lihd k@f%bﬂoi ng ?;ﬁ gN gauégluﬁgodp M hydr oxi de
sol ution (15 was addedthereto After stirring
for B hbkf sfoiI%@WFEQCFPBWW?H—EIPeE%églpééﬁc eRelr 5?‘88“%“31
the residue was added I N hydrochloric_acid and the
E4amaie e weemeRvrdet Bdtai EnmepRyFhacépat-eviTheceRpPEBES -
was washed with water, dried over gne5| um sul fate
and Comeennd afed TUUREal e whebL Bt (8E ofpddnd7ashloro-3-(2-
crystals (0.155 g, 52%. 1H NWR (300 MHz, CDO 3) d
[ (ppMuor@-25 (¢ BHE 1sproBeBByL 2pheny) ] a8ibd] (RHoxdethyl) -6-
J=16.2Hz), 6.89 - 6.99 (3H m, 7.37 (IH d,
melF3y bH2 ) oxF- BH~ehFolnt4Hy limheny19acklkratle) JE¥ iBdyate,
9.17
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]lphenyllacrlyrate
tris (hydroxymethyl)methylamine salt
Compound  C: (2E)-3-[3-[7-chloro-3-(2-[[4-fluoro-2-
(trifluoromethyl)phenyl]amino]-2~oxoethyl)-6-methyl-2-oxo-
2H-chromen-4-yl]lphenyl]acrlyrate diethanolamine salt
Compound D: monocalcium bis(3-[3-[6-chloro-3-(2-[[4-
fluoro—-2-(trifluoromethyl)phenyl]amino]~2-oxoethyl)-7-
methyl-2-oxo-2H-chromen-4-yl]phenyl]propionate)
Compound E: monoccalcium 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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(IH brs), 10.53 (IH brs) , 12.32 (IH, brs) . In the
follow ng Formul ati on Exanpl es and Experi nent al
wEx@spssz9 Conmpounds A to E nean the foll ow ngPCT/JP2005/003838
compounds. Compound A : nonocalciumbis ((2E)- 3- [3-
[7- chloro - 3- (2- [[4- fluog@y- 2- (trifluoronethyl)
phenyl] am no] -2- oxoethyl) - 6- nethyl - 2- oxo -
2H chronmen - 4- yl] phenyl] acrlyrate) trihydrate,
Conmpound B : (2E)- 3- [3- [7- chloro - 3- (2- [[4-
1ﬁh§9£90r %on&%fnln QﬁﬁﬂeéaMﬁéuﬁ@egflLh@ﬁ%&%&entzlnventlon

oxoet h y - 6-net y - 0XO0 - chro

B st vipatin uionmind g e, o

tééu?§glpylng uh%% %gpthyl) phenyl ] an]no] - 2-

oxoe oxo - 2H chronen - 4 yl]

phenyl] acrlyra |ethanol nlne sal t _Compou D.: .
ootk ot HFh ﬁ%%f oY 6. ECHIGHE 2one (o af[[4mgredlents
flyoro - trifluoronethyl) phen '] .am no],

QaéHVFF% Dbt phan o Mo Gt iog enty. gpgoducts

henyl ], propionate) Conmpound E : nonocal ciumbis (4-

lfgteF731th6P6neS§ qurqqqppqq%ﬁyroJaanese Pharmaceutlcal
(trifluoronethyl) phenyl] am no] - oxoethyl) - 6-
Cagerypr- Japagrse- P%Hrﬁ@ﬁﬁﬁﬁéﬁ @quPPe@WéhfﬁP~be used.

but anoat e Fornul ati on Exanple A lipid - rich plaque
lregeessileg agent or an ACATI nhibitor containing the
conmpound of the present invention as an active
(Lhg€edpenndcan be produced, for exdmplmg, by the

foll owi ng formul ati ons. '

(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.

2. Tablet

(1) Compound A: 2.705 mg
(2) Mannitol: 438.295 mg
(3) Microcrystalline Cellulose: 90 mg
(4)'Povidone: 30 mg
(5) Croscarmellose Sodium: 30 mg
(6) Magnesium stearate: 9 mg

(7) Hydroxypropylmethylcellulose 16.72 mg

(8) Macrogol: 3.6 mg
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In the follow ng fornul ati ons, as ingredients
(additives) other than an active ingredient, products
wo ca@besksin Japanese Phar macopoei a, Japanese  PCT/JP2005/003838
Phar maceuti cal Codex or Japanese Pharnaceuti cal
Exci pients can be used. 1. Capsule (1) Conpound A : 10
nmyg (2) Lactose: 90 ng (3) Mcrocrystalline Cellul ose:
70 ng (4) Magnesium stearate: 10 ng One capsul e 180 ng
(1), (2), (3) and 1/2 of (4) are m xed and then
(OF anl Bt gey dPothhs:is added the rengigdgy of (4) and
the entire is encapsulated into a gelatin capsule. 2 .
Tabl ound A : 2.705 ng (2 npit ol © 438. 295
16§ é% %#%rocrystalllne Cel | ul ose: QOB§ H%4) Povi done:

30 ng (5) Croscarneébgsg ppdium 30 ﬁk Magnesi um
st earate: (7) roxypropylnethy celFul ose 16.72

rog 9 Titani u Xi de; .0
(10§§%%PE$ ? beang gg nére granuﬂhggg. o %hls gganule,
(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.

3. Injection formulation

(1) Compound A: ‘ 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
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
(1y, (2), (3) and 1/2 of (4) are mixed and then
granulated. To this is added the remainder of (4) and the

entire 1s encapsulated into a gelatin capsule.
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One tablet 624 ng (1), (2), (3) and (4) are

granul ated. To this granule, (5) and (6) are added and
w@eoopogssed into a tablet. The resulting tabl ePCIEER005/003838

coated with the aqueous solution of the m xture of

(7), (8), (9) and (10) to givegdhe fil mcoated tablet.

. Injection fornulation (1) Conpound A : 10 ng (2)
Inositol: 100 nmg (3) Benzyl alcohol: 20 ng One anpoul e
130 ng (1), (2) and (3) are dissolved in distilled

swatgp1Eer injection to nake the total volune 2 nm, and
charged in an anpoule. Al steps are perforned

f?eQBhﬁéhég 4. Capsule (1) CbnpouggégFi ny (2)

Lact ose: ng (3) Mcrocrystallin ose: 70 ngy

%g)MQ?g?gghun1stearate 10 ng One,¢ §?%en&80 ng (1),

nd 1/2 of (4) are n1xed and gr anul at ed.

;g eQEEOEEVE?SEQl%EeCEﬁHPInder of (4) g@d the entire

ncaps LSS capsul e 9Tabl et
(4) Povidone: 30 mg
(5) Croscarmellose Sodium: 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

OCne tablet 624 mg

(L), (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.

6. Injection formulation

(1) Compound B: 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
injection to make the total volume 2 ml, and charged in an

ampoule. All steps are performed aseptically.
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(1) Compound B : 2 705 ng (2) Mannitol: 438 295 ng (3)

M crocrystalline Cellulose: 90 ng (4) Povidone: 30 ny
w@ Qo583 ar mel | ose Sodium 30 ng (6) Magnesi uPCT/JP2005/003838

stearate: 9 ng (7) Hydroxypropyl nethylcellul ose 16.72

ng (8) Macrogol: 3.6 ng (9) T{i@nium D oxide: 3.6 ngy

(10) Ferric Oxide: 0.08 ng One tablet 624 ng (1), (2),

(3) and (4) are granulated. To this granule, (5) and

(6) are added and conpressed into a tablet. The
7 resybting tablet was coated with the aqueous sol ution

of the m xture of (7) (8), (9) and (10) to give the

j | abl et. 6. Injectlonf tion (1)
({C}ong%lﬁgéhgg E10 ny (2) | nositol: Omlrﬂé;a(s) Benzyl

? One anpoul e 130 ny (930) 2) and (3) are

|sso vea |n dlstilled wat er for inj e& on to nmake the

(§)°tﬁ1cw‘:’81:%§§ta15{‘me M9hAgRd TN ARy g

(4) Magnesium stearate: 10 mg
One capsule 180 mg
(1), (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 mg
(4) Povidone: 30 mg
(5) Croscarmellose Sodium: 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

| 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 aqueous solution of

the mixture of (7), (8), (9) and (10) to give the film



10

15

20

25

anpoule. Al steps are perforned aseptically.?7.

Capsule (1) Conpound C: 10 ng (2) Lactose: 90 ny (3)
wor@sossyst al | i ne Cel lul ose: 70 ng (4) Magnesi BOT/JP2005/003838

stearate: 10 ng One capsule 180 ng (1), (2), (3) and

1/2 of (4) are mxed and thengranulated. To this is

added the remai nder of (4) and the entire is

encapsul ated into a gelatin capsule. 8. Tablet (1)

Compound C : 2.705 ng (2) Mannitol: 438.295 ng (3)

CM@@@C{%Q@U ine Cellulose: 90 ng (4) Povidone: 30 ny
(5) Croscarnellose Sodium 30 ng (6) Magnesi um

9?tf§g§5€103 g ﬁ@LaIEM@hoxypr opyl met hyl cel | ul ose 16. 72
my (B) I\/acrogolr (9) Titanium Di oxide: 3.6 ng

<§§§>&%ﬁ§5{15§ i de 0 ¥ my Ong gl et 624 ng (1), (2),

are granul ated. To this granule, (5) and

(ﬁ)(i)lgcr)giggggd and conpressed |Ore)t cI)nga tabl et. The

(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

(1) Compound D: 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.

11. Tablet

(1) Compound D: 2.705 mg
(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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resulting tablet was coated with the agueous sol ution
of the mxture of (7), (8), (9) and (10) to give the

w0 dosogesred tablet. 9 . Injection fornul ati on ¥d/JP2005/003838
Conpound C: 10 ng (2) Inositol: 100 ng (3) Benzyl
al cohol: 20 ng One anpoule 130799 (1), (2) and (3) are
dissolved in distilled water for injection to nake the
total volume 2 ml, and charged in an anpoule. Al
steps are performed aseptically. 10. Capsule (1)

amn Hﬁex?progﬂflmt@l%)lae%m%%e 90 1@, {B)ng
crocrys ['The Cellulose: 70 ny (4) l\/hgne3| um

e Q ng One capsul e 180 ngy (3) and
5 ﬁg&?ﬂfiare mxed and t hen granul at ed gJTo this is

d f (4 dth
gcgggéﬁa ed |n %r gel g:lt|)na(r:]apsuleeen§I igabl et (1)
d.D 705 2) Mannitol: 438 295 3
(P BERELEa it ca"?ufole 00 g CFFP M (Y

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 aqueous solution of
the mixture of (7), (8), (9) and (10) to give the film
coated tablet.

12. Injection formulation

(1) Compound D: 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
injection to make the total volume 2 ml, and charged in an
ampoule. All steps are performed aseptically.

13. Capsule

(1) Compound E: 10 mg
(2)‘Lactose: 90 mg
(3) Microcrystalline Cellulose: 70 mg
(4) Magnesium stearate: 10 mg

One capsule 180 mg

(L), (2, (3) and 1/2 of (4) are mixed and then
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(4) Povidone: 30 mg (5) Croscarnellose Sodium 30 ng

(6) Magnesium stearate: 9 ng(7)
woR@sosaspr opyl net hyl cel | ul ose 16.72 ng (8) MacPOOm2005/003838

3.6 ng (9) Titanium Dioxide: 3.6 ng (10) Ferric Oxide:

0.08 ng One tablet 624 ng (1)3162), (3) and (4) are

granul ated. To this granule, (5) and (6) are added and

conpressed into a tablet. The resulting tablet was

coated with the aqueous sol ution of the mxture of

gfzhulé@ed (9)T@%J(§Oist9d8!e&eth€e a%%if%%t %‘% t@@' &nd the

Injection formulation (1) npoun : (2)I
t I
cAggesL i RSt 2 i 0 e o

1 yater, ggE |nject|on to make the total volunme 2 m, and
charged ’in an anpoule. Al steps are perforned

fge?tlcallé 13. Capsule (1) Cbnpo%y¥&% m&o ng (2)
c

G
(2) Mannitol: 438.295 mg
(3) Microcrystalline Cellulose: 90 mg
(4) Povidone: ' 30 mg
(5) Croscarmellose Sodium: 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

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 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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(3) Mcrocrystalline Cellulose: 70 ng (4) Magnesium
stearate: 10 ng One capsule 180 ng (1), (2), (3) and
war®s50828(9) are m xed and thengranul ated. To tPCBEJIR2005/003838

added the remai nder of (4) and the entire is

encapsul ated into a gelatin capgule. 14. Tablet (1)
Conmpound E : 2.705 ng (2) Mannitol: 438.295 ny (3)

M crocrystalline Cellulose: 90 ng (4 ) Povidone : 30

ng (5) Croscarnell ose Sodium 30 ng (6) Magnesium

1%5@@&%%% 2 %KJ)thEQ%XPrQBXhHEt by el 'aLHQOS&a]&;G%? in an

Macr ogol : Titani um Di oxid

030"an (B lare S’ranuﬁ"égtﬂ%f%&ﬁbe‘s% B (5) and
Egig %nggg %IX %lcorﬁpr rad Ik{%}% ekgffl The

In was CO aqu US sol ution

LA N O NGRS OR EETLE -

invention will be illustrated by the following Experimental
Example.

[Method] Male New Zealand white rabbits (n=3) were
forced to take Compound A, B or X orally (0.5% suspension
in methylcellulose, the dose was 10 mg/kg in terms of
Compound X). A blood level 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-chloro-3-(2-{[4-fluoro-2-
(trifluoromethyl)phenyllamino}-2-oxoethyl)~-6-methyl-2-oxo-
2H-chromen-4yl]phenyllacrylic acid described in
International Publication W002/06264.

[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 15060 1743
Tmax (h) 0.67+£0.29 1.17x0.76 1.33+0.58

As seen from these results, the compound of the

present invention shows excellent oral absorbability.
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(1) Compound E : 10 ng (2) Inositol: 100 ng (3) Benzyl
al cohol: 20 ng One anpoule 130 ng (1), (2) and (3) are
waele@sosased in distilled water forinjection to PEREAF03838

total volune 2 m, and charged in an anpoule. All

steps are perfornmed aseptical hys Experinmental Exanple

1 (Oal absorbability) The oral absorbability of the
compound of the present invention will be illustrated

by the foll ow ng Experinental Exanple . [Method] Male
%é’réﬁ@h%%‘i @@a&%ﬂea@b Aém( N e & f oL el Lo, f ake

npound , or al y (0. 5A) suspension 1 n

[ﬁﬂﬁ‘ggﬁﬁguﬁﬂ) %%enbl oodqﬁ eve (ﬁ&ldé (% f/\lg%@n%%é%er e%ICAT]
vv| th EI e LQ det rm nghghe n@E(h m bltoodHl veI %
f’% i reg (ﬁ I ev I

req for reachi ng e maxi me

: d X.. (2E)- 7- .chl
(%XFir}LWO%ngoun Mefi[lrcgﬂ uor oﬁﬁ%ﬁ%llg“ Bﬁgnylo%gémlﬁo} D No.12,
- 2H chronmen - _4yl ]
CbﬁSHéF‘%}lé%r ylﬁ{%sﬁﬁfﬂgdes‘%ﬁqw o'n | Rt er nat T ohal 19%6) ,
Publ i cati on W02/ 06264 [Results] The results are
aBAGRATRA THAE OP hagfen"€®mpbaketA diroB wes thioglycolate-

adm ni stered orally, a blood Ievel higher than that of
SHiBPrladritni Gt Bk OnreMsConpBEnE N twged for 24 hours in a

RPMI 1640-25mM HEPES (pH7.0) medium containing rabbit p-

an

very low density lipoprotein . (B-VLDL, 150 pg
cholesterol/ml) which had been prepared by the method of
Ishii et al. (Ishii I et al., Arterioscler, Thromb., 12,
1139-1145, 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 wused 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 3I—I—oleyl—CoA was added to react at 37°C for 20

minutes. A solution composed of chloroform-methyl alcohol-
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observed. Table 1 A s seen fromthese results, the
conpound of the present invention shows excellent ora
w@ab®onkem | i ty. Experinental Exanple 2 (ACAT i nPCTDiIR2003/003838

activity) [Preparation of nouse abdoni nal macrophage

m crosone ACAT] According to ihg nethod of Hakamada et

al . (Experinental Medicine Supplinent vol. 14, No. 12,
Circul ation Research Protocol, p , 49- 52, 1996) , an
abdom nal macrophage was taken froma thioglycaol ate -

dﬁétwhéaega%zBé@ oMRUSE ANG LU e dOTs 25 NG Srddbtion,
a RPM 1640 - nM HEPES (‘pH7. 0) nedlun1conta|n|ng

b .
LT e o i %’Cr;?ﬁ %ngth
e e R R
B R o (R e o S A e Y o i © acid =
[ ] t d (4 500 15 t d
9t hall G F7enBrit g T9TIL 6559 CHOLmE TG TS e sured
prepare a mcrosome. The m crosone thus obt ai ned was
Wﬁ%%dafBFlﬁﬁéééﬁFﬁ@“AGRFqﬁﬂﬁ bitory activity of a test

conmpound as nouse abdom nal macrophage m crosone ACAT.
[ Met ABBT oriebslFiRg ACKTL® nhi%#g or gadetilgitey] from  the

proportion based on ACAT activity without a test compound,
and an ICsy value was calculated as the concentration of a
test compound showing ACAT inhibiting rate 50%. As a
result, ICso 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 plaque 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 wunstable angina; peripheral

artery occlusion, hyperlipemia, cerebral infarction,



A mxture of a test conpound, cholesterol - albumn -

oontaining - Tris -HCL buffer (pH 7.5) and nouse
w@bwensaszd macr ophage m crosone ACAT was pre -PCT/JP2005/003838

i ncubated at 370C for 10 m nutes, and 3H oleyl - CoA

was added to react at 37C for 120 m nutes. A solution

conposed of chloroform-nethyl alcohol -distilled

water (2:2:1 v/v) was added to stop the reaction, and

produced chol esteryl ester (CE) was extracted with
cehakirdd. TheXId:aet Was, Sup] 6L edr-d9: sil i Cﬁtﬂ@foégl@rosis,

chromat ography (péetrol eumether :diethyl ether: acetic
A@%h@ime%" % gillsé/éé@; ﬂﬁ?t&??gr ?t%.lélkt | mega{ld alﬁy;%olism

was neasured Wwth a scinti tion counter.

Lahlhitin te. at rom.t.he proport]j .
HRSLaE AT b (Ot hott- 4 CDREEempad, A n o9
LEB0 %%&ue was ca%&yHgted s the c nceptration of a

fest conpoulid KhoWt 1y ACAT FHAT DI tTHy ©at® 5085SHEREENg o

resul.t, 1C50 value of_the c ound was 1956 nM As
CEERBH, “ERGATH SBURE T SR 5T 1 Sorotid e HEent -
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 conmpound of the present
i nvention has excellent lipid - rich plaque regressing
activity or/and ACAT
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inhibitory activity, excellent physicochem ca
properties and oral absorbability, they are useful as
wa@20vsdsasagrent for preventing or treating, coroPEr/yP2005/003838
syndrone such as nyocardi al infarction and unstable
angi na; peripheral artery occliusion, hyperlipem a,
cerebral infarction, cerebral apopl exy,
arteriosclerosis, atherosclerosis, Al zheiner's
di sease, nmultiple risk syndronme and netabolism.
syndrone, etc. in a mammlci(zrg nouse, rat, rabbit,
dog, cat, cow, pig, nonkey, human etc.) or preventing
or treating restenosis after PTCA or after stent
placenent. CLAIMS 1 . An alkaline earth netal salt or
r I nd._r t t
1 orr? ?f}?é[lﬁx%” W%Sr%ﬁ Inﬁﬁfé gaggpg% dy %Efg%%ﬁ% %‘i’u@é N8t of

erein are each  a hydroge

Q hal ogen ato r 0 t|on I ubstltuted
I?ré%ﬁu$@d¥%§5?58n g oug %Efng % ﬁlaptionally
further substituted benzene ring; B is an optionally
Réubstltuted benzene [ ng; Ris a carboxyl group or a

The co ouund adcorBling to claim1
ywhe a _hahggen~-at om or an
Roptlona y su.»t|tut-o O "N7 al kyt” group.

H

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; B 1is
an optionally subétituted benzene ring; R 1is 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 claim 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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4 . The conpound according to claim1l, wherein ring B
is a benzene ring which is substituted with a

whadospgaszd ed al kyl group and/or a hal ogen at onPCBHJIR200%®3838

conmpound according to claiml, whrerin Ris a
grouprepresented by the formuhgag (CH2) -R wherein R
is an carboxyl group and nis an integer of O to 6. 6.
The conpound according to claiml, wherein Ris a
group represented by the formula - (CH=CHn -R

Mﬁf@ééhfé?di %fﬁe%@srebomgaﬁgup- 284, N_RrS @i 8i £964/ gfis an

1to 3. he conpound according to claim 11, whic

Al keldog ga0th MBtal 2ALLo o Thecgorpound

accor o claiml, wherein ine earth neta

&7 SeBugh B8 gl e IS SRR IR BGE EL 2 g

IS an org
conpound accor di tq claim9, @ﬁg |n the grganic _, .
TN R DRI | B¥a T maPy " eene: (AT 17 Rind tohgung’ s @
according to claim 10, wherein the prinar¥ am ne salt
GRS FYHRIr VXY et hiF ) amet RfPdRFnefsal t0 12, The
cogﬁggnd selectd fromthe group consisting of. .
o | SR BRE peoErdiBg 9. qlaiment orehBh ¥9-ap[alkaline
fluoro - 2- (trifluoronethyl) phenyl] am no] - 2-
et mabal srkethyl - 2- oxo - 2H chronen - 4-
yl ] phenyl] acrylate) , (2E)- 3- [3- [7- chloro - 3-
§-2-11f¢ 4compoend acgorfdingf bgorawiestrhyl ) whersdr) anenalkaline
- 2- oxoethyl) - 6-
earth metal salt is a calcium salt.
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 comsisting of
monocalcium bis((2E)-3-[3-[7-chloro-3-(2-[[4-fluoro-2-
(trifluoromethyl)phenyl]amino]-2-oxoethyl)-6-methyl-2-oxo-
2H-chromen-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]phenyl]acrylate
tris (hydroxymethyl)methylamine salt, (2E)-3-[3-[7-chloro-3-
(2-[[4-fluoro-2-(trifluoromethyl)phenyl]amino] -2-oxoethyl) -
e-methyl-2-oxo-2H-chromen-4-~yl]phenyl]acrylate

diethanolamine salt, monocalcium bis(3-[3-[6-chloro-3-(2-
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methyl - 2- oxo - 2H chronmen - 4-yl]phenyl] acrylate
tris (hydroxynethyl) nethylamne salt, (2E)- 3- [3-

W@ 7005080809 0 - 3- (2- [[4- fluoro - 2- (trifl uoPCrEr2agd/)03838
phenyl] am no] - 2- oxoethyl) - 6-nethyl - 2- oxo -
2H chronmen - 4- yl]phenyl] agpyl ate di et hanol am ne
salt, nmonocalciumbis (3- [3- [6- chloro - 3-
(2-[[4-fluoro - 2- (trifluoronethyl) phenyl] am no] -
2- oxoethyl) - 7- nethyl~2-oxo - 2H chronen - 4-

e i B e -
RS o .”‘?] e bty ngsl%%wrhaztﬁ fe o and
mhaeRr Lo SaanpESESE%fus"{ RS S8 B Cheltof Faa doro-2-
AT %—%ﬂ%ﬁ%ﬂtww

for wi.th an alkallne earth netal dr oxi de or
25#5?&2&@ né ~darl B stldiduhadkade) ok é‘aé“tilf th thereof.

al kaline nethal salt of a conpound represented by the

1P or fruPECLFE SWltH & odueaiihereadthe lfgtaaleariih deetaly salt of
crystal of the conpound according to claim1. 15. A
aneaieanBat repaeaeditey the tdengeoumilacddrldi ng to clai m

1 or a crystal thereof. 16. The medi canent accordi ng

no claim 15, which is an oral preparation.17. The

. * o claim15 Rich is alipid -

ng afent or CAT i nhibitor.

wherein each symbol is as defined in claim 1, which
comprises reacting a compound represented by the formula
[T] 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.

14.'A crystal of the compound according to claim 1.

15. A medicament comprising the compound according to claim
1 or a crystal thereof.

16. The medicament according to claim 15, which is an oral

preparation.
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18. The nedi canent according to claim15, which is a
prophyl actic or therapeutic agent against coronary

waydogase) myocardi al i nfarction, unstabl e angPCEJP2005/003838

coronary artery restenosis after PTCA or stent

pl acenment, peripheral artery pgclusion, hyperlipen a,
cerebral infarction, cerebral apoplexy, Al zheiner' s
di sease, multiple risk syndronme or metabolic syndrone,
or an agent for regressing, inhibiting progression of

190 5habiliaiageat Akeasy oG 0 13t hehass arotd ¢ pig-
| esion. 19. The agent for regressing, Inhibiting

; f iz . Ler.ot |
rg%ﬁg?gé h%nr%gr%%g§%§35 e%kng¥agna% %'9%%% Egﬁ%fcgris

l'erotic | ccording to claim18,

onbihped w - A reductase Lnhibiter. 20. .

lrgnét h%ggf oﬁr{\éég%%%gg?ngaca Cf]fcéﬂ“%éj rﬁochcéﬁéanueigf “2’hlc£\ s 4
inhibiting ACAT.in_a manmal, which canprises

PR N LEPEr g ak SFPBELIvE A5t SR TRE Comsdity Syndrome,
accor%%nﬂ to %Iaig11 to the mammal . 21. A nethod for

M¥PEFEAL g OPTEFEALPRg COPBRhAPYE sy O, MARRAAl artery
i nfarction, unstable angina, coronary artery

rea5EBARGSSs 2&fFCer FBFBACST SEeat PRrSCERSy, PSEiseadl artery
artery occlusion, hyperlipema, cerebral infarction,

OEEFBBR-aR, apdYRSEL 1D ARei neFekelf akasentpFtiphe ricskeebral
syndrone or netabolic syndrone, or regressing,

apARLBEYI NP prlogpess’| ondf seassyabiil zimbe arisk syndrome or
arteriosclerotic or atherosclerotic

metabolic syndrome, or an agent for regressing, inhibiting

progression of or stabilizing an arteriosclerotic or
atherosclerotic lesion.

19. The agent for regressing, inhibiting progression of or
stabilizing an arteriosclerotic or atherosclerotic lesion
according to claim 18, which is combined with a HMG-CoA
reductase inhibitor.

20. A method for regressing a lipid-rich plague or
inhibiting ACAT in a mammal, which comprises administering
an effective amount of the compound accor&ing to claim 1 to
the mammal.

21. A method for preventing or treating coronary syndrome,
myoéardial infarction, unstable angina, coronary artery
restenosis after PTCA or stent placement, peripheral artery
occlusion, hyperlipemia, cerebral infarction, cerebral
apoplexy, Alzheimer’s disease, multiple risk syndrome or

metabolic syndrome, or regressing, inhibiting progression
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lesion in a mammal , which conprises adm ni stering an
ef fective anount of the conpound according to claiml
wo oooshgesneanmal . 22. The net hod for regressi ngPCT/JP2005/003838
i nhi biting progression of or stabilizing an
arteriosclerotic or atherosclezmtic |esion according
to claim 21, which conprises adm nistering the
compound according to claim1 in conbination with a
HMG CoA reductase inhibitor. 23. Use of the conpound

oFC COHF disthdiQ 1GlidigM dn f Qfr I OdEtI O 10f ¢ acl péﬂqefdsccmerotlc
pl ague regressi ng agent or an ACAT inhibitor. 24. Use

1ekithe gempeundagear di ng t8, claimL o FH&M&H%éﬁgkfﬁg an

a prophylactic or therapeutlc agent agalnst coronary

e@f‘é@rt‘?.% éﬂ[&%db?l 'h%fact, ter P%%k% iél%g%tonaclalm 1 to

coronary artery restenosi s

Ia t, peripheral artery occlusion, hyperlipena,
@erggﬁﬁﬁ'lnfarctlon cerebral apopl exy, Alzheiner S

201 TR g g, Dl e an etabol e Sy e o

abilizing an arteriosclerotic or atherosclerotic
S%é@u 3&21@@. e305ETOPSERETLoMPoUNY aEEEFEPRgeFataraitRsion
1 for ,production of an agent for regressm%m
ACRRIBHCIONGE Dr 6Fe8si O oVhdFEhsIoRT 799y aAministering the

arteriosclerotic or . , _ _ .
compound according to claim 1 in combination with a HMG-CoA

reductase inhibitor.

23. Use of the compound according to claim 1 for production
of a lipid-rich plaque regressing agent or an ACAT
inhibitor.

24. Use of the compound according to claim 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
artery occlusion, hyperlipemia, cerebral infarction,
cerebral apoplexy, Alzheimer’s disease, multiple risk
syndrome or metabolic syndrome, or an agent for regressing,
inhibiting progression of or stabilizing an
artériosclerotic or atherosclerotic lesion.

25. The use of the compound according to claim 1 for
production of an agent for regressing, inhibiting
progression of or stabilizing an arteriosclerotic or

atherosclerotic 1lesion according to claim 24, which is



at herosclerotic | esion according to claim 24, which
i sconmbi ned with a HMG CoA reductase inhibitor.
WO 2005/082879 PCT/JP2005/003838

123

combined with a HMG-CoA reductase inhibitor.



