I 1 JULY 2006 1 COUMARI N DERI VATI VES, PROCESS FOR THEI R BRPPYGHLEN AND USE
THEREOF Technical Field 5 The present invention relates to counmarin
derivatives having lipid-rich plaque regressing activity and/ or ACAT
inhibitory activity which are useful for_ preventing or treating acute
coronary syndronme such as acute nyocardfbl infarction and unstabl e angi na,
peri pheral artery occlusion; 10 hyperlipema, cerebral infarction, cerebral
apopl exy, arteriosclerosis, Al zheiner's disease, or the like, or
preventing or treating restenosis after PTCA or after stent placenent. 15
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whi ch causes arteriosclerosis, an agent which inhibits absorption of bile

acid by capturing it such as chol esT§#EBECHe and chol estipol (US Patent

4027009), an 20 agent which inhibits absorption of cholesterol via an

intestinal tract by inhibiting an acyl coenzyne A chol esterol acyl

transferase. (ACAT) such as nelinam de and a chol esterol synthesis.

i nhi bi t or Teedpecial |IBiald agent which inhibits 3-hydroxy-3-nmnethyl gultaryl

coenzyme A (HMG 25 CoA) reductase such as lovastatin (US Patent 4231938), .

I JUY 2006 2 The present invention relates to coumarin derivatives
having lipid-rich plaque regressing activity and/or ACAT
inhibitory activity which are useful for preventing or
treating acute coronary syndrome such as acute myocardial
infarction and unstable angina, peripheral artery occlusion,

10 hyperlipemia, cerebral infarction, cerebral apoplexy,

arteriosclerosis, Alzheimer’s disease, or the 1like, or

preventing or treating restenosis after PTCA or after stent

placement.

15 Background Art
As an agent for reducing the 1level of Dblood
cholesterol which causes arteriosclerosis, an agent which
inhibits absorption of bile acid by capturing it such as
cholestyramine and cholestipol (US Patent 4027009), an
20 agent which inhibits absorption of cholesterol via an
intestinal tract by inhibiting an acyl <coenzyme A
cholesterol acyl transferase (ACAT) such as melinamide and
a cholesterol synthesis inhibitor, especially an agent
which inhibits 3-hydroxy-3-methylgultaryl coenzyme A (HMG-

25 CoA) reductase such as lovastatin (US Patent 4231938),.



sinmvastatin (US Patent 4444784) and pravastatin (US Pat enf ;| %ﬁ4@327) are
enpl oyed i n pharnmaceuticals. However, an HMG CoA reductase i I'tor

cause a problem associated with side effects due to its i nhibitory 5
effect not only on chol esterol biosynthesis but also on synthesis of a

bi ol ogi cal |y essential component such as2 ubi qui none, dolichol and hene A
Acute coronary syndrone (for exanple, unstable angina, acute nyocardi al
infarction and ischem ¢ sudden death) is 10 caused by destruction of a
coronary artery plaque (atheroma) followed by formation of a thronbus and
the resul stmvaptaggnndUsf Referitunkhd 6184) condnarpvastetin A5 i pateak
artery occlusion is caused by destruction of an artery plaque (atheronn)
fol | owed b{§34622%al i ancoémpldFetihionphs ravactetite aadsul t ant  pl uggi ng of the

| umen of a peripheral artery. These diseases are related closely to the
characteristi csHofedep| age, HAGdCaAl inddl:dtiade plagiei tioar gy by adeosiati on
of a macrophage retaining |lipids such as cholesterol extensively onto the
inner wal lpedbBer 868020aveaseli tihs dield evetletOscause tacultes COiRNBL yosyndr one
and peripheral artery occlusion. A.lipid-rich plaque formed at carotid

artery or iftd@cenehrabnygsssl bﬁo@@%h@%@@.t@1§§y§@he§§§thﬂi apep) exy or
cerebral infarction. Accordingly, regression and renoval of a lipid-rich 25

pl aque aresyfied iPordany fiofo EEVERT i P9 Ksddeall "GPyt | sy 8006 3
ubiguinone, dolichol and heme A.
Acute coronary syndrome (for example, unstable angina,
acute myocardial infarction and ischemic sudden death) is °
10 caused by destruction of a coronary artery plaque
(atheroma) followed by formation of a thrombus and the
resultant plugging of the 1lumen of a coronary artery.

Peripheral artery occlusion is caused by destruction of an

artery plaque (atheroma) followed by formation of a
15 thrombus and the resultant plugging of the 1lumen of a
peripheral artery. These diseases are related closely to

the characteristics of a plagque, and a lipid-rich plaque

formed by deposition of a macrophage retaining lipids such

as cholesterol extensively onto the inner wall of a blood

20 vessel 1s believed to cause acute coronary syndrome and

peripheral artery occlusion. A lipid-rich plaque formed at

carotid artery or intracerebral vessel is believed to cause
cerebral apoplexy or cerebral infarction.

Accordingly, regression and removal of a lipid-rich

25 plaque are very important for preventing or treating acute



coronary syndronme such as acute nyocardial infarction and _unstabl e angi na
as well as peripheral artery occlusion, cerebral apople}bfu fﬂwgrebra
infarction. Also since a lipid-rich plaque is observed in a human whose

bl ood 5 cholesterol level is not high and a lipid-rich plaque once forned
is difficult to be renoved, an agent capdable of regressing such a
lipid-rich plague efficiently has been desired. Since a |lipid-rich plaque
is observed in a human whose bl ood chol esterol |evel is not high,

i nhi biting ACAT 10 to reduce intestinal absorption of cholesterol is not
consi der edcexober g usfyndreme fouch egressiutgpe angocendvahg ia fanguidm i ahd

pl ague. In view of the aforenentioned circunstances, the present inventors
st udi ed i niesisavedy aAnfinaAasaa result as lpetraphd reQumartergderov@l wyesnhavi ng
lipid-rich plaque regressing activity or ACAT inhibitory activity

(I nternatieseébPabl bgaplex W02t 06264bralln Bethtéononl eCENL sy, A bal ity
of prevention or treatnent of Al zheiner's disease wth ACAT inhibition has

20 been suggesiedi &k RyOAdel! 118t GserPByuren Cell BRidRIWhoLO01,1464 - 3,

p. 905-912). Object of the Invention The present invention provides counarin

deri vatives,, 25 havbNg1Liel d15i ¢l tPAGHE 489" £53hRILAC LK ga\iaQi'ueA‘%Tcél JuLy
2006 4 inhibitory activity useful in preventing or treating acute
formed is difficult to be removed, an agent capable of
regressing such a.lipid—rich plaque efficiently has been
desired. Since a lipid-rich plaque is observed in a human
whose blood cholesterol level is not high, inhibiting ACAT
10 to reduce intestinal absorption of cholesterol 1is not
considered to be sufficient for regressing and removing a
lipid-rich plaque.
In view of the aforementioned c¢ircumstances, the
present inventors studied intensively and, as a result,
15 found coumarin derivatives having lipid-rich plaque
regressing activity or ACAT inhibitory activity
(International Publication WO02/06264).
In addition, recently, possibility of prevention or
treatment of Alzheimer’s disease with ACAT inhibition has
20 been suggested (L.Puglielli et al., Nature Cell Biology,

2001, vol.3, p.905-912).

Object of the Invention
The present invention provides coumarin derivatives

25 having 1lipid-rich plaque regressing activity or ACAT



coronary syndrone such as acute nyocardial infarction anq‘uﬁﬂgkﬁple'angina
as well as peripheral artery occlusion, cerebral apoplexy, or cerebral
infarction. The present 5 invention also provides counarin derivatives which
are mgrated readily into a blood vessel or tissue to act directly on a
macr ophage in which |ipids such as chol%®sterol are retained extensively,
wher eby exerting a direct regressing effect on an arteriosclerotic |esion.
10 In addition, since coumarin derivatives provided in the present
invention have ACAT inhibitory activity, it is thought that they have
activity ofnhsiipidressi agtseérst venfeol WerBrewinensi 0y Cirgepiodeidrd¥om
liver, activity of suppressing absorption of cholesterol via small intestin
15.-and suppreNsiny) sebdepingn ofchehys opcaiten myscmipdig edinfhecéwionh amdl,
consequently, activity of reducing blood cholesterol and triglyceride.
Furt her, iunstabtlonsikdgried t hat wollhaeisn deripheratés aprevy deddlngimn present
invention may be utilized for 20 preventing or treating Al zheiner's
di sease, mdrdied r aphplexydr ooe arwlrealetaboling axyrtdroone. Jimerampteafent
Invention In order to find clinically nore useful conpounds, the 25 present
I NVery or s i¢omiridited rAsear grdvildnsi \wunaith aerdE vhlikdes! 200610 rasult,
found that novel coumarin derivatives having a certain substituent on the
phenyl greupratrdderd=paiiti @Ato a blood vessel or tissue to act
directly on a macrophage in which 1lipids such as
cholesterol are retained extensively, whereby exerting a
direct regressing effect on an arteriosclerotic lesion.
10 In addition, since coumarin derivatives provided in
the present invention have ACAT inhibitory activity, it is
thought that they have activity of suppressing secretion of
very low-density lipoprotein from liver, activity of
suppressing absorption of cholesterol wvia small intestin
15 and suppressing secretion of <chylomicron accompanied
therewith and, consequently, activity of reducing blood
cholesterol and triglyceride.
Further, it is considered that coumarin derivatives
provided in the present invention may be utilized for

20 preventing or treating Alzheimer’s disease, multiple risk

syndrome and metabolic syndrome.

Summary of Invention
In order to find clinically more useful compounds, the

25 present inventors continued research intensively and, as a



of the coumarin skel eton unexpectedly have excell ent /KJﬁE%Qgﬂy @;tory
activity and lipid-rich plaque regressing 5 activity and, 3 er, have
sufficient lipid-rich plaque regressing activity even at such a | ower
concentration as does not influence on_a blood cholesterol |evel, which
resulted in conpletion of the present i Mvention. That is, the present
invention relates to: 10 (1) a conpound represented by the formula [1]: [I]
wherein RL and R2 are each a hydrogen atom a hal ogen atom an optionally
substituted |inear hydrocarbon group, or a hydroxyl group which may be
subst it ut é¢SMith akos®G ofBRILYy risvgﬁbs@wrmwu idRak vy HY 9T arlboRl R o, or
Rl and R2 may be taken together with the adjacent carbon atons to form an
opti onal | Fesiesin tsitlesit Eyeent kypdritdiarbosnvt grebRydrtof than 3-Posg titieh may
be substituted with an oxo group; ring Ais an optionally further
substit ut ef bErzeageumamgn Blesletpr Undkb¥cPeOdy6 heptd omatéey1lenbstAGATR ed
aromatic ring; Xis a bond or a spacer whose nain chain consists of 1 to 6
atons; Y iishdbitepty onattyveésyeridriced tapbdxylcgr oyplaqre optegralsisy ng
substituted carbanmoyl group, a cyano group, or an 5 optionally substituted
het esocyclact igriayp Heay i graovey]r agere akamréanablie 0f p et Ppcidepnelqrat ed;
provided that 3-[3-[7-chloro-3-(2-[[4-chloro-2-
(trifluorergirRylsiphenydd av £p] edeaXxeet Whoh 6amatdr Z2®X®entration as

does not influence on a blood cholesterol level, which
resulted in completion of the present invention.
That is, the present invention relates to:

10 (1) a compound represented by the formula [I]:

00 .

[T]
wherein R' and R? are each a hydrogen atom, a halogen atom,
an optionally substituted linear hydrocarbon group, or a
hydroxyl group which may be substituted with an optionally
15 substituted linear hydrocarbon group, or R!' and R? may be
taken together with the adjacent carbon atoms to form an
optionally substituted cyclic hydrocarbon or a dihydrofuran
ring which may be substituted with an oxo group; ring A is

an optionally further substituted benzene ring; B is an



2H-chr onen- 4-yl ] phenyl ] - 2-propionic acid, ethyl 3-[3-[7
chloro-3-(2-[[4-chloro-2-(trifluoronethyl)phenyl]am no]-
oxoet hyl ) - 6- net hyl - 2- oxo- 2H chr onen- 4-yl ] phenyl ] -2- propi onate, et hyl
(2E)-3-[3-[7-chloro-3-(2-[[4-chl oro-2-

(trifluoronethyl)phenyl]am no]-2-oxoet hfl ) - 6-net hyl - 2- oxo-

2H chr onen- 4-yl ] phenyl ] - 2- pr openoat e, (2E) 3-[3-[7-chloro 15
3-(2-[[4-chloro-2-(trifluoronethyl)phenyl]am noj-2-

oxoet hyl ) - 6- met hyl - 2- oxo- 2H chr omen- 4-yl | phenyl ] - 2- propen0|c acid, ethtyl
( 2E) - 3- [ 3optichiaddy- 3spRstigughdoraromatic ring; X 1s a bond or a
2-(trifluoromethyl)phenyl]am no]-2-oxoet hyl)-6-net hyl -
oxo-ZFFchspﬂea{4wwqqﬁuﬂ@d¢-thiopenmajat&nm@l1(25)636W$max Y is an
[7-chloro-3-(2-[[4-fluoro-2-(trifluoromethyl)phenyl]am ho] -

2- oxoet hybptbomrilnyl - 2eoxer2ifieldr onearboyl/l phemddp 2- pmopenpatienadnd
(2E)-3-[3-[7-chloro-3-(2-[[4-fl uoro-2-

(triflurosebbyl}phedy! | aimpehogt oxegtdil,) - 6anetdpdna?- oag@oup, or an
2H—chronen 4-yl ] phenyl ] - 2- propenoi ¢ acid are excl uded, a 25 salt

t her gof ; tléHbYl?006stéglthh@dconﬁéﬂéﬂoéféPiQ'”Qbﬁéhéf“35@3¥ﬁhde a

whererin t e fornu is the fornula wherein ring B is an

opt i onal | yy3UBSEL! Uish DazanE. ToBYneTntl AMLOAINALY SHbSLALY! eaqpyr i di ne

ring, Ris an optionally esterified carboxyl group, or a linear hydrocarbon

gr oup “h'§h[Bsé§UQﬁHoE%t%g ?g é@Q”9H5%9Q?lly esterified carboxyl group,
e

and ot her synbol s are as I'n the above (1);
(trifluoromethyl)phenyl]amino}-2-oxoethyl)-6-methyl-2-oxo-

%\ JULY 2006

2H-chromen-4-yl]phenyl]-2-propionic acid, ethyl 3-[3-[7-
10 chloro—3—(2—[[4—chloro—2—(trifluoromethyl)phenyl]amino]—2—
oxoethyl)—6—methyl—2—oxo—2H—chromen—4—yl]phenyl]—é—
propionate, methyl (2E)-3-[3-[7-chloro-3-(2-[[4-chloro-2-
(trifluoromethyl)phenyl]amino]-2-oxoethyl)-6-methyl~2-oxo-
2H-chromen-4-yl]phenyl]-2-propenocate, (2E)-3-[3-[7~chloro-
15 3-(2-[[4-chloro-2-(trifluoromethyl)phenyl]amino]-2-
oxoethyl)-6-methyl-2-oxo~-2H-chromen-4-yl]phenyl]-2-
propenoic acid, ethtyl (2E)-3-[3-[7-chloro-3-(2-[[4-chloro-
2-(trifluoromethyl)phenyl]amino]-2-oxoethyl)-6-methyl-2-
oxo-2H-chromen-4~yl]phenyl]-2~propenoate, ethyl (2E)-3-[3-
20 [7-chloro-3-(2-[[4-fluoro-2-(trifluoromethyl)phenyl]amino]-
2-oxoethyl)-6-methyl-2-oxo-2H-chromen-4-yl]phenyl] -2~
propenoate, and (2E) -3-[3-[7-chloro-3-(2-[[4-fluoro-2-
(trifluromethyl)phenyl]amino]-2-oxoethyl)-6-methyl-2-oxo-
2H-chromen~4-yl]phenyl]-2-propenoic acid are excluded, or a

25 salt thereof;



10 (3) the conpound according to the above (1) , wherein; R vagsk R2 are each
a hydrogen atom a halogen atomor an optionally substituted |1 near

hydr ocarbon group, or RL and R2 nay be taken together with the adjacent
carbon atons to forman optionally substituted cyclic hydrocarbon; 15 (4)

t he conpound according to the above (1) , wherein RL and R2 are each a

hal ogen atom or an optionally substituted Cl1_7 alkyl group; (5) the
conmpound according to the above (1), wherein RL is a halogen atomand R2 is

a linear o] i L JULY ti

optionally @%b§?&$ ? %ﬁgﬁﬁﬁggcggﬁdln% gﬁ aﬁe d%bég%ng?gbcgﬁélngqi h¥ﬁ£ above
(1), mher%t) F%ﬁ%sHﬁ]halo en ton1 [s a linear hydrocarbon group which
i s substi tUt &Y art opttonat FH4 ﬁb ituted cyclic amino 5 group; (7) the
conpound accorglng to the above (1) , wherein the «cyclic hydrocarbon is
C5_7 cyclic hR rocar bon; pound according to the above (1),

wher ei n ring B 8 q i 3 ted wth a hal ogenat ed

10 al kyl group and ¢ ppdund according to the
above (1), whereri a gro p reprigsent eq b& thhe formula -(CH2)n-R
wherein R is_ 23 3 s {0 RN ﬂr-o gfoup and n is an integer
of 0 to 6; 18R 10) the conpound accordlng to the above (2), wherein Ris

R (I']

wherein ring B’ is an optionally substituted benzene ring

5 or an optionally substituted pyridine ring, R 1is an
optionally esterified carboxyl group, or a linear
hydrocarbon group which is substituted with an optionally
esterified carboxyl group, and other symbols are as defined
in the above (1):;

10 (3) the compound according to the above (1), wherein R!
and R? are each a hydrogen atom, a halogen atom or an
optionally substituted linear hydrocarbon group, or R! and
R? may be taken together with the adjacent carbon atoms to
form an optionally substituted cyclic hydrocarbon:;

15 (4) the compound according to the above (1), wherein R}
and R? are each a halogen atom or an optionally substituted
Ci-7 alkyl group;

(5) the compound according to the above (1), wherein R! is

a halogen atom and R® is a linear hydrocarbon group which



a group represented by the fornula -CH=CH (CH2)n, -R whej elﬂT %& is an
optional Iy esterified carboxyl group and n' is an integer to 4; (11)
t he conpound according to the above (2), wherein Ris 20 a group
represented by the formula -(CH=CH)n,-R _wherein R is an optionally
esterified carboxyl group and n" is an Qnteger of 1to 3; (12)
3-[3-[7-chloro-3-(2-[[4-fluoro-2-

(trifluoronethyl)phenyl]am no]-2-oxoet hyl)-6-net hyl - 2-oxo- 25

2H- chronmen-4-yl ] phenyl ] propi onic acid, (2E)-3- LB [7-chloro 11 JULY 2006 9
6- met hyl - gﬁDQpQ§q;¢Q§@dZW{FQ an optlonally substituted amino group;
(trifluoronethyl)phenyl]am no]ethyl)-2H chronen-4- yl]phenyl]-2- propen0|c
acid, 3-[3-{6)- ctiorecrpemettiyacoosdng3Le2tdwo-abdve2- (1) fvherehet Ryl 3phenyl ]
anlno] ethyl)-2H 5 chronen- 4- yIJphenyI]proplonlc aci d,

(2E) - 3-[ 3-4 trzhdgewm- 8tom and R is a linear hydrOﬂarbon group which
(2-[[4-fluoro-2-(trifluoronethyl)phenyl]am no]-2-oxoethyl)-

7- met hyl - 2-s0x0:24¢ chuioa@nwi il pphept o2z lprwpsuos ti et dd 3yclic amino
[3-[6-chloro-3-(2-[[4-fluoro-2

(trifd uor yeidpyl ) phenyl ] am no] - 2- oxoet hyl ) - 7- met hyl - 2- oxo- 10

2H chronen- 4-yl ] phenyl ] propionic acid, (2E)-3-(3-{7-chloro-

3-(2-{[4-fl WQrocl?e(&bmf:buaﬁowd)Wnﬂé]@Pﬂen%}b‘oz/e (1), wherein the
oxoet hyl ) - 2- oxo- 6- [ (4- phenyl pi perazi n-1-yl ) net hyl ] - 2H

e PR S M B SLT £
0X0- 6-[ (4- pRENWHR REEAZS Bnd - ¥EEBBEANL] +&HHGHY oaBdvéd- (1), wherein ring
B is a benzene ring which is substituted with a halogenated
10 alkyl group and/or a halogen atom;
(9) the compound according to the above (1), whrerin R is
a group represented by the formula - (CH;),-R’ wherein R’ is
an optionally esterified carboxyl group and n is an integer
of 0 to 6;
15 (10) the compound according to the above (2), wherein R is
a group represented by the formula -CH=CH-(CH;), -R’ wherein
R’ is an optionally esterified carboxyl group and n’ is an
integer of 0 to 4; |
(11) the compound according to the above (2), wherein R is
20 a group represented by the formula - (CH=CH),~~R’ wherein R’
is an optionally esterified carboxyl group and n” is an
integer of 1 to 3;
(12) 3-[3-[7-chloro-3-(2~[{[4-fluoro~2~
(trifluoromethyl)phenyl]amino] -2-oxoethyl)-6-methyl-2-oxo-

25 2H-chromen-4-yl]phenyl]propionic acid, (2E)-3-[{3-{7-chloro-



yl } phenyl)acrylic acid, 3-{7-chloro-3-(2-{[4-fluoro-2-
(trifluoronethyl)phenyl]am no}-2-oxoet hyl)-2-o0xo0-6-[(4-
phenyl pi perazi n- 1-yl ) met hyl ] - 2H chr onen- 4-yl } benzoi ¢ aci d,
3-{7-chloro-3-(2-{[4-chloro-2 20
(trifIuoronethyl)phenyl]anino}-2-oxoethﬁl)-2-oxo-6-[(4-

phenyl pi per azi n-1-yl ) nmet hyl ] - 2H chronen- 4-yl } benzoic acid or a salt

t hereof; (13) a prodrug of the conpound according to the above (1) or a
salt thereof; 25 (14) a pharmaceutical conposition conprising the conpound
11 JULY 20608etdhvdcoradidngs t Z1deeabolb2¢1) or (13) or a salt thereof; (15)

t he pharnmaceuti cal conposition according to the above (14), which is a

| i pi d-ri cHtrddlasgions tdyantphenan AGATO | ¢ by bl t i -cBromen-the phar maceutica
conposition according to the above (14), which is a prophylactic or

t her apeut ivd ] ehenty ldgdimstopeasuie aurdnasy[3yhdrohbpraebtaempydardicado-
infarction, unstable angina, coronary artery restenosis after PTCA or

stent pl aBen@ribxoper- [diter @ ridilter nonsech yik) piten fy pemi npéeitay1316-2¢er ebr a
infarction, cerebral apoplexy, Al zheimer's disease, nultiple risk syndrone
or met abokhe ofikhdueRE, ] pieriil RUSBiod F BedKesSsi PE) - BRBbI[E-re 1Rr@GrESSi 0N
of or stabilizing an arteriosclerotic lesion; (17) the agent for

regressi ng2-ifni-ki tioe -P-og8S Wr dfe t Hpl P5hShfb] dhZhBY-ancabk@hiyagc erotic
| esion according to the

7-methyl-2-oxo-2H-chromen-4-yl]phenyl]-2-propenoic acid, 3-

11 JULY 2006

[3-[6-chloro-3-(2-[[4~-fluoro-2-
(trifluoromethyl)phenyl]amino]-2-oxoethyl)-7-methyl-2~oxo-

10 2H-chromen-4-yl]phenyl]propionic acid, (2E)-3-(3-{7-chloro-
3-(2-{[4-fluoro-2-(trifluoromethyl)phenyl]lamino}-2-
oxoethyl)-2-0ox0o-6-[ (4-phenylpiperazin~-1-yl)methyl]-2H-
chromen-4-yl}phenyl)acrylic acid, (2E)-3-(3-{7-chloro-3-(2-
{[4-chloro-2-(trifluoromethyl)phenyl]amino}-2-oxoethyl)-2-

15 0x0~-6~-[ (4-phenylpiperazin-1l-yl)methyl]-2H-chromen-4-
yl}lphenyl)acrylic acid, 3-{7-chloro-3-(2-{[4-fluoro-2-
(trifluoromethyl)phenyl]amino}-2-oxoethyl)-2~-oxo-6-[ (4-
phenylpiperazin-1-yl)methyl]-2H~chromen-4-yl}benzoic acid,
3-{7-chloro-3-(2-{[4-chloro-2-

20 (trifluoromethyl)phenyl]amino}-2-oxoethyl)-2-o0xo-6-[ (4-
phenylpiperazin-l-yl)methyl]-2H-chromen-4-yl}benzoic acid
or a salt thereof;

(13) a prodrug of the compound according to the above (1)
or a salt thereof;

25 (14) a pharmaceutical composition comprising the compound



above (16), which is conbined with a HMG CoA reduct ase 5Aﬁk$’°ﬁg (18) a
met hod for regressing a lipid-rich plague or inhibiting P8 a manmmal ,
whi ch conprises adm nistering 20 an effective anount of the conpound
according to the above (1) or a salt thereof to the mammal; (19) a nethod
for preventing or treating acute coronary? syndrome, acute nyocardlm
infarction, unstable angina, coronary artery restenosis after PTCA or stent
pl acenent, 25 peripheral artery occlusion, hyperlipema, cerebral 11 JULY
2006 11 infarction, cerebral apoplexy, Al zheiner's disease, multiple risk
syndr one @quadﬂmg|ﬁp:ﬂhﬁk&h@ﬁeoleegreééBhgor anﬁaﬁﬁttﬁgrﬁpdgre55|on of or
stabilizing an arteriosclerotic lesion in a mammal, which conprises 5
adninisterHd@)amhﬁfphaﬁm&EQHﬂﬁnalcﬁompestbhpouadcacdanQimg the tae>above
(1) or a salt thereof to the nmanmal ; (20) the nmethod for regressing,

i nhi bi tingl@nogrwssclon iaf aorligtiabidich ngegmeastieng osgéet otorc ARSIATAT
according to the above (19), which conprises adm nistering the conmpound 10
accordi ngindithecalgove (1) or a salt thereof in conbination wth a HVG CoA
reductase inhibitor; (21) use of the conpound according to the above (1) or

a salt thenegf ther f@{a‘}%&‘dé@crhégl acdhpbs 160 BLagvainhedbesdNGrRgaNt or
an ACAT |nh|b|tor (22) use of the conmpound according to the above (1) or
a (14), which is a prophylactic or therapeutic agent against
acute coronary syndrome, acute myocardial infarction,
unstable angina, coronary artery restenosis after PTCA or
stent placement, peripheral artery occlusion, hyperlipemia,
10 cerebral infarction, cerebral apoplexy, Alzheimer’s disease,
multiple risk syndrome or metabolic syndrome, or an agent
for regressing, inhibiting progression of or stabilizing an
arteriosclerotic lesion;
(17) the agent for regressing, inhibiting progression of
15 or stabilizing an arteriosclerotic lesion according to the
above (16), which 1s combined with a HMG-CoA reductase
inhibitor;
(18) a method for regressing a lipid-rich plaque or
inhibiting ACAT in a mammal, which comprises administering
20 an effective amount of the compound according to the above
(1) or a salt thereof to the mammal;
(19) a method for preventing or treating acute coronary
syndrome, acute myocardial infarction, unstable angina,

coronary artery restenosis after PTCA or stent placement,

25 peripheral artery occlusion, hyperlipemia, cerebral



salt thereof for production of a prophylactic or therapeutic a%ent agai nst
acute coronary syndrone, acute nyocardial infarction, uhstWni & %ngina,
coronary artery restenosis after PTCA or stent placenent, peripheral artery
20 occlusion, hyperlipema, cerebral infarction, cerebral apoplexy,
Al zhei ner's disease, nultiple risk syndﬂéne or netabolic syndrome, or an
agent for regressing, inhibiting progression of or stabilizing an
arteriosclerotic lesion; and 25 (23) the use of the conpound according to
the above (1) or 11 JULY 2006 12 a salt thereof for production of an agent
for regresSifRgCtiathi bi t3TREPFDYr esIPORLBEYor sPABPPILEREGSan disease,
arteriosclerotic lesion according to the above (22), which is conbined with
a HVG CoAmugdudtlas ¢ liskhigyndrons on meeapor kol aypPAFomRl and rRYr&ss igeh a
hydrogen atom a hal ogen atom an optionally substituted |inear
hydr ocar bamhgibdupngr a hydvorgssgooup weifch nmeyr be stbbfiliatied w t laran
optionally substituted |linear 10 hydrocarbon group, or RlL and R2 may be
t aken t ogetrherr iwistdl e idtd cadj heeihdn cadbon aat amenrial f or whAohopiciompadilge s
substituted cyclic hydrocarbon or a dihydrofuran ring which may be
substi t ut edmiintils tam i9X0 a@F LY e ASi ddeamdumeas £ hyde oeampoandr adpo refidde
"optionally 15 substituted |inear hydrocarbon group"” and the "hydroxyl

to the above (1) or a salt thereof to the mammal;

(20) the method for regressing, inhibiting progression of
or stabilizing an arteriosclerotic lesion according to the
above (19), which comprises administering the compound

10 according to the above (1) or a salt thereof in combination
with a HMG-CoA reductase inhibitor:;

(21) use of the compound according to the above (1) or a
salt thereof for production of a lipid-rich plaque
regressing agent or an ACAT inhibitor;

15 (22) use of the compound according to the above (1) or a
salt thereof for production of a prophylactic or
therapeutic agent against acute coronary syndrome, acute
myocardial infarction, unstable angina, coronary artery
restenosis after PTCA or stent placement, peripheral artery

20 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 arteriosclerotic lesion;

and

25 (23) the use of the compound according to the above (1) or



whi ch may be substituted with an optionally substituted ;] jngaJ,,hydrocarbon
group"” represented by RL and R2, for exanple, an al kyl group, an al kenyl
group, an al kynyl group and the like are used. Alternatively, a group in
which two 20 or three of carbon-carbon q%$ds of an al kyl group are
converted into double bonds, such as an kadi enyl group or an al katrienyl
group may be used. As the al kyl group, for exanple, a linear or branched

al kyl group having 1 to 7 carbon atons is used and, 25 preferably, for
exanple,. a linear or branched allyl group It JULY 2006 13 having 1 to 4
carbon at S 3icht 38T RREhyPL é%ﬂ‘i%/f,(,c‘iolr%‘by £ ans Py | LobutPa r SSSoiitdy | |
sec-butyl or tert-butyl is used. As the al kenyl group, for exanple, an

al kenyl ~ grlédgPitdVichg 2 REPEERaFbOA at oRE suctPlas et REAYLLI1BEBEenyl a0 5

i sopropenyl, butenyl, isobutenyl or sec-butenyl is used and, ?referably, for
exanpl e, aftgriemdlegioduy s en 2aceo4dipgr Bén Hiomsbaveh (a2) et mevhah
propenyl, isopropenyl or isobutenyl is used. As the al kynyl group, an

al kynyl ghsupomdiineg ¥ittd @ HMGdhoredeobasseuchhabisohynyl, propynyl,
i sopropynyl, butynyl, isobutynyl or sec-butynyl is used and, preferably,
an abkynyl group having 2 to 4 carbon atons such as ethynyl, propynyl,
i sopropynyl or isobutynyl is used. Exanples of the group in which two or
three of carba@a- the Gudworldonms, ok® amal Ky lams aegclare nodvegeead atung doubl e
a halogen atom, an optionally substituted linear
hydrocarbon group or a hydroxyl group which may be
substituted with an optionally substituted linear
10 hydrocarbon group, or R' and R? may be taken together with
the adjacent carbon atoms to form an optionally substituted
cyclic hydrocarbon or a dihydrofuran ring which may be
substituted with an oxo group.
As the “linear hydrocarbon group” of the “optionally
15 substituted linear hydrocarbon group” and the “hydroxyl
which may be substituted with an optionally substituted
linear hydrocarbon group” represented by R and R?, for
example, an alkyl group, an alkenyl group, an alkynyl group
and the like are used. Alternatively, a group in which two
20 or three of carbon-carbon 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,

25 preferably, for example, a linear or branched alkyl group



bonds include a group in which two or three of carbon- C?fﬁﬁﬂ“99pds of a

| i near or branched C2_7 al kyl group (preferably, |inear alkyl group) are
converted into double bonds and, preferably, an al kadi enyl group having 4
to 6 20 carbon atonms such as butadienyl,:fnd an al katrienyl group such as
1, 3,5-hexatrienyl are used. As the Iineé% hydr ocar bon group, a linear or
branched al kyl group having 1 to 6 carbon atons is preferable, and a

| i near or branched Cl1.4 al kyl group such as nethyl, ethyl, 25 propyl,

i sopropyl, butyl,_ isobutyl, sec-butyl or tert-butyl 11 JULY_ 2006 14 js
barticul aliAP et br 281 4. GEhA ca torsa SuGhst3t BRENY br BhEYMapmieRy ]y

substituted |inear. hydrocarbon grouE" and the "hydroxy 5 graqup which may be
substi t ut eFREIPHN Pt Bhal +§ORvbE itﬁ?édbPFﬁéaPrhﬁ&ﬁﬁﬁ%&iﬁigﬁ%nHPed~
represented by Rl and R2 include an optionally substituted aril group, an
optional |y subdtd t thed adykdaroal kgrogPeu,crancspiPdfal 130 slsnyt ut@eoup
cycl oal kenyl group,. an optionally substituted 10 heterocyclic group, an
opti onal | yrastilmsy i Rut 8d am @ mwpawupatoms opticbnad$y sttty ut ed-dpairoky|
group, an optionally substituted thiol group, an acyl group, a hal ogen atom
(e. 0.5 fluscpmpeartylor ie;ety by heobubdhpe) praneoxbugeayp, is wsardoexyd,
group, a nitro group, a cyano group, an optionally 15 substituted al kyl
group and preg dridka.y, Théot| ienesmipl dy daac ad bioen g ogrourayhdeisgbst i toted with
l1to5

carbon atoms such as ethenyl, propenyl, isopropenyl or

isobutenyl is used.

As the alkynyl group, an alkynyl group having 2 to 6

10 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,
propynyl, isopropynyl or isobutynyl is used.

Examples of the group in which two or three of carbon-

15 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 C;.; alkyl group
(preferably, linear alkyl group) are converted into double
bonds and, preferably, an alkadienyl group having 4 to 6

20 carbon atoms such as butadienyl, and an alkatriényl 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,

25 propyl, isopropyl, butyl, isobutyl, sec-butyl or tert-butyl



(preferably, 1 to 3) of these optional substituents at F’ b abl e
positions. Exanples of the "aryl group” of the "optionally 20 substltut ed
aryl group” include a C6_16 aryl group such as phenyl, naphthyl, anthryl,
phenant hryl , acenapht hyl enyl and the lik Inter alia, a C6_10 aryl group
such as phenyl, 1- naphthyl, 2-naphthyl ]a d the like is preferable. Exanples
of a substituent for the aryl group include (i) an 25 optionally hal ogenat ed
Cl 6 al koxy group (e. g met hoxy, | | JULY 2006 15 ethoxy, propoxy,
trifluorongethoxy etc, (ii) a halogen atom (e.g. fluorine, chlorine,
br omi ne, |30?j|9i%‘§tl‘%‘ﬂ1r?§llénpr%§t3iféﬁéﬁl y hal ogenated C1_6 al kyl group (e.g.
methyl, ethyl, propyl, trifluoronethyl etc.) and the like. The aryl group 5
may be substituted with 1 to 2 of these optional substituents. Exanpl es of
the "cycl oal kyl group” of the "optionally substituted cycloal kyl group”
i nclude a C3_7 Exanmwkekyl ofgroap sudistdstusrd opfopyl ,thgcl ospthignally
cycl opentyl, 10 cycl ohexyl, cycloheptyl and the |like. A substituent for the
cycl oal kylsujrsouipt wiretd t hiel meamberhyodr ddmerisabstgtagt ared dihm | athydrdstwse for
the aforenentioned optionally substituted aryl group. Exanples of the
"cycloal kegpndupggr uwhichf tieey 1be" optukostad ¢yt sdibstittit edawy Clogad ikatayll 1 @r oup”
include a C3_6 cycl oal kenyl group such as cycl opropenyl, cycl obutenyl,
substituted linear hydrocarbon group” represented by R and
R® include an optionally substituted aryl group, an
optionally substituted cycloalkyl group, an optionally
substituted cycloalkenyl group, an optionally substituted
10 heterocyclic group, an optionally substituted amino group,
an optionally substituted hydroxyl group, an optionally
substituted thiol group, an acyl group, a halogen atom (e.g.
fluorine, chlorine, bromine, iodine), an o0xo group, a
carboxyl group, a nitro group, a cyano group, an optionally
15 substituted alkyl group and the 1like. 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 Yaryl group” of the “optionally
20 substituted aryl group” include a Cg.16 aryl group such as
phenyl, naphthyl, anthryl, phenanthryl, acenaphthylenyl and
the like. Inter alia, a Cg.10 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

25 optionally halogenated C;_¢ alkoxy group (e.g. methoxy,



cycl opentenyl, cycl ohexenyl and the like. A substituent |far thge
cycl oal kenyl group and the nunber of the substituent are simlar to those
for the aforenentioned 20 optionally substituted aryl group. Exanpl es of
the "heterocyclic group” of the "optionally substituted heterocyclic group”
include an aromatic heterocyclic group d a saturated or unsaturated
non-aromati c heterocyclic group (aliphatic heterocyclic 25 group) which
contain at |east one, preferably 1 to 4 1 | JULY 2006 16 heteroatons

sel ected fromoxygen, sulfur and nitrogen as an atomconstituting a ring
syst em (riSt§oaon) PRERC&Yonat e L INOrereEyO¥Ye §F6up i s (bief @ atladoBtanpl es
of the "aromatic heterocyclic group” include 5 a 5 to 6-nenbered aromatic
monocycl i @tledt erocycl Edugrdmg, (Ghlpringy| bromiiagyl iqddnal yl (1dtazanl

i soxazolyl, thiazolyl, isothiazolyl, imdazolyl, pyrazolyl, 1,2, 3-

oxadi azol pptidn2ald-yoxedicegrolated 1C3s4abkatli azohpl (ef gazawyhyl, ethyl,
1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, 1,3,4-thiadiazolyl; 10

1,2, 3-tri pzobyll, LA fA-ddgrnamoihy]l déetrpzehyl theylidgl, Thyr adgd micoup
pyrimdinyl, pyrazinyl, triazinyl etc.) and an aronmatic fused heterocyclic
groug in wakChbs tosdootibutka Grirenberedepi ngs (dhe aheseneripirare®hls to

6- menbered aromatic nonocyclic heterocyclic ring, benzene ring etc.) 15 are
fused (e. gubskerzehwsanyl, isobenzofuranyl, benzo[b]thienyl, indolyl,
i soi ndol yl, 1H i ndazolyl,

Examples of the “cycloalkyl group” of the “optionally
substituted cycloalkyl group” include a Cs.; cycloalkyl
group such as cyclopropyl, cyclobutyl, cyclopentyl,

10 cyclohexyl, cycloheptyl and the like. A substituent for
the cycloalkyl group and the number of the substituent are
similar to those for the aforementioned optionally
substituted aryl group.

Examples of the “cycloalkenyl gruop” of the

15 “optionally substituted cycloalkenyl group” include a Cs¢
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

20 optionally substituted aryl group.

Examples of the “heterocyclic group” of the
“optionally substituted heterocyclic group” include an
aromatic heterocyclic group and a saturated or unsaturated

non-aromatic heterocyclic group (aliphatic heterocyclic

25 group) which contain at least one, preferably 1 to 4



benzi m dazol yl, benzoxazolyl, 1,2-benzisoxazolyl, benzoq{lggyg

1, 2- benzoi sot hi azol yl, 1H benzotri azol yl, qU|nonI |squ|nonI cinnonI,
qui nazol yl, qui-noxalinyl, 20 phthal azi nyl, naphthyrldlnyl purlnyl,
pteridinyl, carbazolyl, a-carbolinyl, (% car bol i nyl, y-carbolinyl,

acridi nyl, phenoxazinyl, phenoth|a2|nyl phenazi nyl, phenoxathiinyl,

t hi antrenyl, phenathri zi nyl, phenathrollnyl |ndoI|zinyI,

pyrrolo[1,2-blpyridazinyI pyrazolo[1,5 25 a]pyridyl inidazo[l 2-a] pyridyl,
i mdazo[1,5-a]pyrid It JULY 2006 17 im dazo[l, 2- yr a2|nl

T G ol 1R AR sl cte R 48%%]1@#5 1289 as an
1,2,4-triazol o[ 4, 3- b]pyrlda2|nyl etc.). Inter alia, a 5 to 6-nenbered
aromatic ﬁﬁﬁ@cf(ﬂqst,tlrﬁ%téf%y%l Fengr étl(ﬁ'tset‘}’ch LG 2 YPM) 5 t NP8aRr oM i nyl |,

pyridyl and pyrimdinyl is preferable. Exanples of the "non-aromatic
het er ocychiegegosgLliG AR 8 Rrefembddber ed non-aromatic nmonocyclic

het erocyclic group such as OX|ranyI azetidinyl, oxetanyl, thietanyl,
pyrrolidinyl, Exermsdygdr offuryhe i hr@maﬁyp hﬂiqﬁqﬁy¢kﬁ®ygrouéfr&ﬁ@dﬂ@byrany
nmor phol i nyl, thionorpholinyl, piperazinyl and the like (in particular, 5-

to 956nenber ed tycla-onambewedr amematiiich mayocpal acn Hettero@ydiet @r gatomps such
as an oxygen atomor a sulfur atomin addition to a nitrogen atom such as

pyrrolidinglg.15 fpimper, di tiylenpl per azirmplly lyor pdvodzayyl andisdp&azolyl,
di hydropyridine-1(2H)-yl), a fused heterocyclic group of 1
thiazolyl, isothiazolyl, imidazolyl, pyrazolyl, 1,2,3-
oxadiazolyl, 1,2,4-oxadiazolyl, 1,3,4-oxadiazolyl, frazanyl,
1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, 1,3,4-thiadiazolyl;
10 1,2,3-triazolyl, 1,2,4~-triazolyl, tetrazolyl, pyridyl,
pyridazinyl, pyrimidinyl, pyrazinyl, triazinyl etc.) and an
aromatic fused heterocyclic group in which 2 to 3 of 5- to
6-membered rings (the aforementioned 5 to 6-membered
aromatic monocyclic heterocyclic ring, benzene ring etc.)
15 are fused (e.g.: benzofuranyl, isobenzofuranyl,
benzo[b]thienyl, indolyl, isoindolyl, 1H-indazolyl,
benzimidazolyl, benzoxazolyl, l,2-benzisoxazolyl,
benzothiazolyl, 1,2-benzoisothiazolyl, 1lH-benzotriazolyl,

guinolyl, isoqguinolyl, cinnolyl, quinazolyl, quinoxalinyl,

20 phthalazinyl, naphthyridinyl, purinyl, pteridinyl,
carbazolyl, a-carbolinyl, f-carbolinyl, y-carbolinyl,
acridinyl, phenoxazinyl, phenothiazinyl, phenazinyl,

phenoxathiinyl, thiantrenyl, phenathrizinyl, phenathrolinyl,
indolizinyl, pyrrolo(l,2-b]pyridazinyl, pyrazolof[l, 5-

25 alpyridyl, imidazo[l,2-a]lpyridyl, imidazo[1l, 5-alpyridyl,



to 2 (preferably 1) of the aforenentioned non-aromatic pPRAGYRLE C

het erocyclic groups and 1 to 2 (preferably 1) of benzene rings, such as

2, 3-di hydroi ndolyl, 1,3 20 di hydroi soindolyl and the |ike, a fused
heterocyclic group of 1 to 2 (preferabI% 1) of the aforenentioned
non-aromati ¢ nonocyclic heterocyclic gr Lps and 1 to 2 (preferably 1) of
the aforenentioned 5- to 6-nenbered aromatic nonocyclic heterocyclic group,
and a non-aromatic heterocyclic group 25 in which a part or all of the
doubl e bonds of the I 1 JULY 2006 18 aforenentioned aromatic nonocyclic

het er ocycliREdratbl of ~RIBYREFRZ10¥ed het er od{PddRE rlo iy Hmy Lt el, such
as 1,2,3,4-tetrahydroquinolyl, 1,2,3, 4-tetrahydroisoquinolyl and the |ike.
5 The het erdovktititi gl dey-deP¥abayituted with 11t@.4-trirdekabty31 to 2
substituents. Exanples of such a substituent include an optionally

hal ogenat éd poriglad kyyl oglonip) (e. g.Imethylaliehyla propylo rbimanderedhexyl
etc.), an optionally hal ogenated C6_12 aryl group (e.g. phenyl) , a 10

hydr oxy- Carkihadriyd graoupcyel gc 4hbydroxyphenyl proap aptahonad y fhatwhenat ed
Cl_4 al kyl sul fonyl group (e.g. nethylsulfonyl), a C7_15 aral kyl group (e.g.

benzyd ), amieoptli,onaytazhaybgepat edyCladdapkexyi@ing laliksy prerfenale g.
propoxyethyl etc.), a 5- to 9-nenbered heterocyclic group 15 which contains

1 to 3 heteroatmBuyslte ast a thér ogepnabebinatad oxggenocatyniand graigf ur
atomin addition to carbon
include a 4- to 9-membered non-aromatic monocyclic
heterocyclic group such as oxiranyl, azetidinyl, oxetanyl,
thietanyl, pyrrolidinyl, tetrahydrofuryl, thiolanyl,
10 piperidinyl, tetrahydropyranyl, morpholinyl,
thiomorpholinyl, piperazinyl and the like (in particular,
5- to 9-membered cyclic amino group which may contain 1 to
3 heterocatoms such as an oxygen atom or a sulfur atom in
addition to a nitrogen atom, such as pyrrolidinyl,
15 piperidinyl, piperazinyl, 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-
20 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 1) of
the aforementioned 5- to 6-membered aromatic monocyclic

heterocyclic group, and a non-aromatic heterocyclic group

25 in which a part or all of the double Dbonds of the



atons (e.g. piperidyl, piperazinyl, norpholinyl, thienyl,, ;§W¥os Pyridinyl,
pyrimdinyl, thiazolyl, benzothiazolyl, benzoisothiazoly‘ %enzoxazolyl
benzi soxazolyl etc.), a 20 hydroxy group, an oxo group, a t hi oxo group and
the like. Exanples of a substituent for, fthe "optionally substituted am no
group” (including an am no group and a no- or di-substituted am no group)
i ncl ude an optionally hal ogenated | ower (Cl_6) al kyl group (e.g. nethyl,

et hyl, 25 propyl etc.), an optionally hal ogenated C6_12 aryl group II JULY

2006 19 (e phenyl% ? - to 9-nmenbered heterocyclic grou whi ch contai ns
1to 3 het a$ IR o gBRN]CYM- 14n PBk§ERAYALoM aBEORPsUPY ur
atomin addition to carbon atons (e.g. thienyl, furyl, pyridyl,

pyri m di nyALonaiisz ofppeds ftfé’frﬁzféﬁ%(%ﬂzm yIIIOBENnz2 50t Fitdzd1alied heRE6Razdt vl |
benzi soxazol yl etc.), an optionally hal ogenated Cl_4 al kyl- carbonyl group

(e.g. net Hyl%a%tﬂor‘gﬂtraétMItmmwletc ¥, 2a3, éste2rahyldredssoidnairolp
(e.g. benzoyl etc.), an optionally halogenated C1L 4 al kyl -sul fonyl group,
and an optarohdlHey llikéehal ogenated Cl_4 al koxy-Cl_4 al kyl group. In addition,
the two substituents of a di-substituted am no group nay be taken together
W th 3 he nitro@ére dtaamtacyarin agtoyel mey laal sobgtouptedTive theyicltiae 4m no
group” includes a 3- to 8- nenbered (preferably 5- to 6-nenbered) cyclic
am no grogprelersidly as 1tazeR dismyplstikuayrtgsal i di Mydampligeer ich nyduch  a
nmor phol i nyl, thionorpholinyl (the sul fur atom nay be
substituent include an optionally halogenated C;-¢ alkyl
group (e.g. methyl, ethyl, propyl, n-butyl, n-hexyl etc.),
an optionally halogenated Cg-12 aryl group (e.g. phenyl), a
10 hydroxy-Ce-12 aryl group (e.q. 4-hydroxyphenyl), an
optionally halogenated C;.4 alkylsulfonyl group (e.qg.
methylsulfonyl), a Cy.15 aralkyl group (e.g. benzyl), an
optionally halogenated Cj.gs alkoxy-C;-4 alkyl group (e.g.
propoxyethyl etc.), a 5- to 9-membered heterocyclic group
15 which contains 1 to 3 heteroatoms such 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
20 hydroxy group, an oxo group, a thioxo group and the like.
Examples of a substituent for the ‘“optionally
substituted amino group” (including an amino group and a
mono- or di-substituted amino group) include an optionally

halogenated lower (C;—) alkyl group (e.g. methyl, ethyl,

25 propyl etc.), an optionally halogenated Cg.1, aryl group



oxi di zed), and 1-piperazinyl which may be substituted at, & AupoSition
with optionally hal ogenated | ower alkyl (e.g. Cl 6 alkyf such as nethyl,
et hyl, propyl, isopropyl, butyl, 20 tert-butyl, pentyl, hexyl etc.),
optionally hal ogenated aralkyl (e.g. C7_10 aral kyl such as benzyl,
phenethyl etc.), optionally halogenatedﬁ%ryl (e.g. C6_10 aryl such as
phenyl, 1-naphthyl, 2-naphthyl etc.) or the |like. Exanples of the
"optionally substituted al kyl group” 25 include a C1_6 al kyl group (e.g.
met hyl, ethyl, propyl, n 11 JULY 2006 20 butyl, n-hexyl etc.) which may be
substi t ut etk @ ¢ hPRenka) ogén oat 61 (L-enpered| hetegpcycli€e, ViR nehichdi ne)
or the like. Exanples of the "optionally substituted hydroxyl 5 group”

i ncl ude a dwyrdraoixys  dr dip, 3aheaistiondny hakbgermt ed niGirdgenl lageyn, granp,
preferably an optionally hal ogenated C1_4 al koxy group, nore preferably a
Cl_4 al koxyxypeupatemgandnmet hxyfuet horm, ipr cpbckit idaut bry catrbout oxtyoresc. ), a
Cl 6 al kyl -carbonyl oxy group (e.g. nethyl carbonyl oxy, 10 ethyl carbonyl oxy,

but yl car bopwylpxy itenyl an fanybpcaphonyglaxy @reumiddmd/la murotaoslgi; Cl_4
al kyl am nocar bonyl oxy group. Exanples of the "optionally substituted thiol

groups i nsdrisde-rai 40 0f1 group, apeAptkeBBhkYohgliggenat ed ehAdkaAS @l kyl thio
group, preferably optionally hal ogenated C1_4 al kylthio group, nore
pref er abl ozl i Aldyd 1 0 GEOYP 6@ Bptionally halogenated C;.4 alkyl-
carbonyl group (e.g. methylcarbonyl, ethylcarbonyl etc.), a
Cs-12 aryl-carbonyl group (e.g. benzoyl etc.), an optionally
halogenated Cj;-4 alkyl-sulfonyl group, and an ‘optionally
10 halogenated C;-4 alkoxy-C,.4 alkyl group. In addition, the
two substituents of a di-substituted amino group may be
taken together with the nitrogen atom to form a “cyclic
amino group”. The “cyclic amino group” includes a 3- to 8-
membered (preferably 5- to 6-membered) cyclic amino group
15 such as l-azetidinyl, l-pyrrolidinyl, piperidinyl,
morpholinyl, thiomorpholinyl (the sulfur atom may be
oxidized), and 1l-piperazinyl which may be substituted at
the 4-position with optionally halogenated lower alkyl (e.g.
Ci-¢ alkyl such as methyl, ethyl, propyl, isopropyl, butyl,
20 tert-butyl, pentyl, hexyl etc.), optionally halogenated-
aralkyl (e.g. Cq-19p aralkyl such as benzyl, phenethyl etc.),
optionally halogenated aryl (e.g. Cg-10 aryl such as phenyl,
l-naphthyl, 2-naphthyl etc.) or the like.

Examples of the “optionally substituted alkyl group”

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



methyl thio, ethylthio etc.) and a 5- to 9-nmenbered hetejpayGl fos CONt ai ning
1 to 3 heteroatons such as a nitrogen atom an oxygen atom and a sul fur
atomin addition 20 to carbon atonms (e.g. thienyl, furyl, pyridyl,
pyrimdinyl, thiazolyl, benzothiazolyl, benzisothiazolyl, benzoxazolyl,
benzi soxazolyl etc.),-thio group (e.g. fppyridylthio). Exanpl es of the "acyl
group” include a fornyl group, a Cl1_6 alkyl-carbonyl group (preferably ClL 4
al kyl -carbonyl 25 group (e.g. nethyl carbonyl, ethylcarbonyl)), a Cl 4

al koxy 11 JULY 2006 21 carbonyl group (e.g. nethoxycarbonyl), an optionally
hal ogenat &#telL .6 Ahgxydul &S grbudish( plefver &8 y sebstifusad  itbnyd group
(e.g. nethylsulfonyl, ethylsulfonyl)), a Cl_4 alkoxy-sulfonyl group (e.g.
met hoxysulhd®gen at@n bepzgl okyearbory| cdrleupney Arentyel oaPRyNedardony
group, a carbanoyl group, a nmono- or di-Cl_4 al kyl carbanoyl group and the
| i ke. Moré&hspddika.cally, as a substituent for the linear hydrocarbon group,
1 to 4 substituents selected froma 10 hal ogen atonmt an am no group; a
nono- or di - Cl- £xalrpileasm nof gr bhp; &oparilomaylll ygr csngpsai it ddal khexpeantiony
group; a hydroxy group; an optionally hal ogenated C1_4 al koxy group; a
C3_6 scycl gabkipl” dimilpidea &i hy@rgkoUpgraugyanh gptponabl yoptilegainated

hal ogenated C1_4 al kylthio group; a cyclic amno 15 group substituted with 1
to 2 substityent gosgl gebed,f prarddabisy G ot Kyha BIPURalbhkhaedl ct ,

al kyl sul fonyl group,

alkoxy group, more preferably a C;-4 alkoxy group (e.g.

methoxy, ethoxy, propoxy, butoxy,' t-butoxy etc.), a Cig

alkyl-carbonyloxy group (e.g. methylcarbonyloxy,
10 ethylcarbonyloxy, butylcarbonyloxy etc.), an
aminocarbonyloxy group, and a mono- or di—Ch4

alkylaminocarbonyloxy group.
Examples of the “optionally substituted thiol group”
include a thiol group, an optionally halogenated Cji_i¢
15 alkylthio group, preferably optionally halogenated C;_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 heteroatoms such as a
nitrogen atom, an oxygen atom and a sulfur atom in addition
20 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 C;-4 alkyl-carbonyl

25 group (e.g. methylcarbonyl, ethylcarbonyl)), a Ci.s alkoxy-



(iii) a C6_12 aryl group which may be substituted with a,, kqg@p atomor a
hydr oxy group, (iv) a C77_15 aral kyl group, (v) a Cl-4 al koxy-Cl 4 al kyl
group, (vi) a 5- to 9-nmenbered 20 heterocyclic group containing 1 to 3

het eroat ons such as a nitrogen atom an_oxygen atomand a sulfur atomin
addition to carbon atons and (vii) a hﬁ&roxy group (e.g. 5- to 9- nenbered
cyclic amno group which may contain 1 to 3 heteroatons such as oxygen atom
and sul fur atomin addition 25 to a nitrogen atom nore specifically, for
exanpl e, 11 JULY 2006 22 pyrrolidinyl, piperidinyl, piperazinyl, norpholinyl
etc.); acerbenylkyl 9earBonyl®ardi-no GEEOPXYEATRANNACar bGHY| oRP tdodFE:LY a
nmono- or di-Cl-4 al kyl am nocar bonyl oxy group; a Cl-4 al kyl sul fonyl am no
group; a GRleggnkded Carbahlylgroubionyhb depuy| oRyedebohyy §rouplkylcar boxy
group; a Cl1_6 al kyl- carbonyl group; a C3_6 cycl oal kyl -carbonyl group; a

car banoy! sgidopyla grong (@ gli nGitRy bédd/feay bameyhyysolppngl)Cl_@ Ci-g

al kyl sul fonyl group; a Cl1_6 al kyl-carbonyl oxy group; an am no group

subst i t ut ed ket sGL f4rallkyl aymbup 5- t 9310 nmemdehedybel évagycel,i ¢ group
containing 1 to 3 heteroatons such as a nitrogen atom an oxygen atom and a

sul fgr at aanziyl oagdialribdm 10 rAUION AtONE; cRdl Gl kPl 9Eouipositbsyirbubeda W th
Cl 4 alkyl and C1_4 al kyl -carbonyl; an am no group substituted with Cl-4

al kyl andc@8piiodny breard)ony lnor-Clo® d5-@l kyd 1 epl b9AyLREY105§8BRp AndONO Or
di-d _4 al koxy-CO -4 al kyl- amino group; a 5- to 9-membered heterocycle,
contal ni Nnghd 1ike.
More specifically, as a substituent for the 1linear
hydrocarbon group, 1 to 4 substituents selected from a
10 halogen atom; an amino group; a mono-or di-C;.4 alkylamino
group; a carboxyl group; a Cj;-4 alkoxycarbonyl group; a
hydroxy group; an optionally halogenated C;_4 alkoxy group:;
a Ci-¢ cycloalkyl group; a nitro.group; a cyano dJgroup; an
optionally halogenated C;-4 alkylthio group; a cyclic amino
15 group substituted with 1 to 2 substituents selected from
(1) a Cj-4 alkyl group, (ii) a Cj-4 alkylsulfonyl group,
(iii) a Cg-12 aryl group which may be substituted with a
halogen atom or a hydroxy group, (iv) a Cq-15 aralkyl group,
(v) a Cj-4 alkoxy-Ci-4 alkyl group, (vi) a 5- to 9-membered
20 heterocyclic group containing 1 to 3 heterocatoms such as a
nitrogen atom, an oxygen atom and a sulfur 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

heteroatoms such as oxygen atom and sulfur atom in addition

25 to a nitrogen atom, more specifically, for example,



to 3 heteroatoms such as a nitrogen atom an oxygen atom; gng fesul fur atom
in addition to carbon atons,-thio group; and an oxo group are used. 20 As
each of Rl and R2, a halogen atom (e.g. a fluorine atom a chlorine atom a
brom ne atom), an optionally substitut Cl 7 alkyl group (preferably Cl1_4
al kyl group such as nethyl, ethyl and pyl, particularly preferably 25
methyl ), an optionally substituted C2_6 al kenyl group 11 JULY 2006 23
(preferably ethenyl) and a hydroxyl group which may be substituted with an
optionally substituted C1,7 alkyl %roup, (pref erabL%, throxy group, Cl.4
al koxy gr GUF UYL ek FBR ¥} Jar¥ Lpr S SR LNy It eROBPIQ1 1Y halSdden ‘at om
and an 5 optionally substituted C1_7 al kyl group are preferable. The "Cl_7
al kyl grodpCief alHe/opilmayl§nsnpsgrevpedacianiaprarbogydepy wPURve an
oxo group as such a substituent. Wen the Cl1_7 alkyl group is substituted
with an oxo oy atont helidpeosialbylaningagrbonmlaxgl graupano@ d¢heup such
as fornyl 10 and acetyl. As a substituent for the "optionally substituted
Cl_7 al k@lkgrieup'fomrlefmimred gaoep ;f oa éxanphékokiycarbpdydxyoyropp, Fii) a
nono- or di-Cl_4 al kylamno group (e.g. 15 di nethylam no, diethyl am no),
(111) an &sEnaylgxoua ustl t yredpy th Carb@tky| gatipg 5a Ci1-¢ alkyl-
carbonyl group; a Cz-¢ cycloalkyl-carbonyl group; a
carbamoyl group; a mono- or di-C;_4 alkylcarbamoyl group; a
Ci-6 alkylsulfonyl group; a Ci-¢ alkyl-carbonyloxy group; an
amino group substituted with Ci;_4 alkyl and a 5- to 9-
10 membered heterocyclic group containing 1 to 3 heterocatoms
such as a nitrogen atom, an oxygen atom and a sulfur atom
in addition to carbon atoms; an amino group substituted
with Cj;-4 alkyl and C;-¢ alkyl-carbonyl; an amino group
substituted with C;-4 alkyl and Cg-12 aryl-carbonyl; a Ci-g
15 alkyl-carbonyloxy group; a mono or di-Cji-4 alkoxy-Ci_4 alkyl-
amino group; 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,-thio group:;
and an oxo group are used.
20
As each of R! and R2, a halogen atom (e.g. a fluorine
atom, a chlorine atom, a bromine atom), an optionally
substituted Ci-7 alkyl group (preferably Ci-4 alkyl group
such as methyl, ethyl and propyl, particularly preferably

25 methyl), an optionally substituted Cj;.¢ alkenyl group



to 9-menmbered heterocyclic group containing 1 to 3 hetefpgalgif,guch as a
nitrogen atom an oxygen atomand a sulfur atomin addition to carbon atons
(e.g. thienyl, 20 furyl, pyridyl, pyrimdinyl, thiazolyl, benzothiazoyl,
benzi sot hi azol yl , benzoxazol yl, benzi so olyl etc.) (e.g.

met hyl (2- pyridyl)am no), (iv) an am no g?%up substituted with Cl1_4 al kyl and
Cl 4 al kyl-carbonyl (e.g. nethyl (nethylcarbonyl)amno), 25 (v) an am no
group substituted with C1_4 alkyl and C6_12 | | JULY 2006 24 aryl -carbonyl
(e.g. nethyl (benzaoyl)am no), (vi) a nong or di-Cl_4 al koxy-Cl 4 al kyl -am no
group (e. PTHARIBEF oSHPEHNG) , 2P i § ¥IrQ%Y - FEHE ey ReFE | B2ANM B® group
which may 5 contain 1 to 3 heteroatons such as an oxygen atom and a sul fur
atom i n additstortuted withogen O@ttémnavlmyuﬁmtb%ut%@bgwt aléd i IFOTB 12
aryl optionally substituted with 1 to 4 substituents selected fromCl_4

al kyl (e.dpnestangbly.a Hedoepen agbeyPa hGduox§liesyp @wduspt issrel | yas

hal ogenated 10 C1_4 al kyl (e.g. phenyl, 4-hydroxyphenyl, 4-chlorophenyl, 3-
met hyl phemgthox3l) Ara ksl fanlt. (elgteneehyhsubf baybpenCatolb ardl «yl
optionally substituted with 1 to 4 substituents selected froma hal ogen

at om5 hydrogtyl cgradilfy andb soipit t wined! | §; -7 hal kgeéngtedpCaré plrkfle radle . beTtryl ),

Cl 4 al koxy-Cl 4 alkyl 15 (e.g. propoxyethyl etc.), a 5- to 9-nenbered
het er ocycMcg., grloupl condapni 8 Lhieo ‘et pnsussehtased Thi+ egen,at om
group” may have an oxo group as such a substituent. When
the C;-7 alkyl group is substituted with an oxo group at the
a-position, it may form a C;-7 alkanoyl group such as formyl
10 and acetyl.
As a substituent for the “optionally substituted Ci;-7
alkyl group”, preferred are, for example,
(i) a hydroxy group,
(ii) a mono- or di-Ci_g4 alkylamino group (e.qg.
15 dimethylamino, diethylamino),
(iii) an amino group substituted with C;., 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,
20 furyl, pyridyl, pyrimidinyl, thiazolyl, benzothiazoyl,
benzisothiazolyl, benzoxazolyl, benzisoxazolyl etc.) (e.g.
methyl (2-pyridyl)amino),
(iv) an amino group substituted with Cy;-4 alkyl and Ci-4

alkyl-carbonyl (e.g. methyl (methylcarbonyl)amino),

25 (v) an amino group substituted with Ci;-4 alkyl and Cg-12



an oxygen atomand a sulfur atomin addition to carbon q]9@¢Y9@6g.
pyridyl, pyrimdinyl,

pi peridyl, piperazinyl, norpholinyl, thienyl, furyl,
t hi azol yl, benzot hi azolyl, 20 benzi sothi azolyl, benzoxazolyl,
benzi soxazolyl), a hydroxy group and t like (e.g. pyrrolid

i nyl,

pi peridyl, piperazinyl, norpholinyl, 3, 4-dihydropyridin-l(2|—i)-y|)

(preferably piperazinyl substituted wwth a phenyl group at t

he 4-position;

wherein the phenyl group may be 25 hal ogenated), 11 JULY 2006 25 Cl-6
al kyl - car bonyl ox rou e.g. ne rbon Xy, et hyl carbonyl oxy,
butyIcardeQ%o%V%Q%%Q§£ g?ig) %eggyhgg§9ﬁ8§hgﬁé&nﬁéferocycle, containing 1

to 3 heteroatons such as a nitrogen_atom an oxyﬁgﬁ at om and

atom in additilon2t BOB&r Ko At o4 ( @LFohiCeny |

a 5 sul fur

Yhrgringy BEGpP, (e-9-

pyrimdinyl, thiazolyl, benzothiazolyl, benzisothiazolyl, benzoxazolyl,

benzi soxaZB1HAXYRLCDY LAERP) group (e.g. 2-pyridylthio). As a
the C2-6 al kenyl group, for 10 exanple, Cl_4 al koxy-carbonyl

—

met hoxycar boryl)) Bs Spr é&fer dpmembpiedhecy ol heil /Mo gxakpl e

substituent for
(e.q. .
hpeht Ay cyclic

hydr ocarbon”, when RL and R2 are taken together with the 15 adjacent carbon
at one t o fammrhaam opt itonal | hedelrsritiamsedsuchclisc drydpsygeborgtémchode a

saturated or unsaturated

sulfur atom in addition to a nitrogen atom, which may be

10

15

20

25

substituted with Ce-12 aryl optionally substituted with 1 to
4 substituents selected from C;_4 alkyl (e.g. methyl), a
halogen atom, a hydroxy group and optionally halogenated -
Ci-4 alkyl (e.g. phenyl, 4-hydroxyphenyl, 4-chlorophenyl, 3-
methylphenyl), Cij.z alkylsulfonyl (e.g. methylsulfonyl), Cs-
15 aralkyl optionally substituted with 1 to 4 substituents -
selected from a halogen atom, hydroxy group and optionally
halogenated Cj;-4 alkyl (e.g. benzyl), C;-4 alkoxy-Cj_4 alkyl
(e.g. propoxyethyl etc.), 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. piperidyl, piperazinyl, morpholinyl, thienyl,
furyl, pyridyl, pyrimidinyl, thiazolyl, benzothiazolyl,
benzisothiazolyl, benzoxazolyl, benzisoxazolyl), a hydroxy
group and the like (e.qg. pyrrolidinyl, piperidyl,
piperazinyl, morpholinyl, 3,6-dihydropyridin-1(2H)-yl)
(preferably piperazinyl substituted with a phenyl group at
the 4-position; wherein the phenyl group may Dbe

halogenated),



cyclic aliphatic hydrocarbon (e.g. cycloal kane, cycl oal ken LYﬁmgloalkadiene

etc.) and an aronmatic hydrocarbon. Exanples of the "cycl oal kane” i ncl ude

cycl opropane, 20 cycl obut ane, cycl opentane, cycl ohexane, cycl oheptane,

cycl octane, cyclononane and the |ike ang, inter alia, C3_7 cycloal kane such

as cycl opropane, cycl obutane, cycl opent ée, and cycl ohexane is preferable.

Exanpl es of the "cycl oal kene" include C5.6 cycloal kene 25 such as

cycl opent ene, cycl ohexene, cycl obutene, Il JULY 2006 26 cycl opentene and the

| i ke. Exanpl es.qQf the "cycl oal kadi_ene” include C5 6 cycloal kadi ene such as

2,4-cyc|oggﬁPé&8ene,55,4- %yélohe§§$¥$ﬂ§a%2%?%5&5%hexaﬁf%ﬁ8 and & 1ike. 5

Exanpl es of the "aromatic hydraocarbon" include a npnocyclic or fused

pol ycycl i BeERYHERTO MY Bar BomhatA FPNBL 28y 16P B AY bEATRPBHE OXYc kTS a

benzene ring, a naphthalene ring, an anthracene ring, a phenanthrene ring,

an acenapHiKal eéheri ngP afdTEROILSe BaberPayeleal iPN®BI NNGrH 19 such as

a benzene ring and a naphthalene ring is particularly preferable.

Pr ef er abl begrappltegmsofsudie aychi @ ifyhastardoen, waan ORYJeind R apadt gken

together with the adjacent carbon atons to forma cyclic hydrocarbon,

i ncl 6de as@bfurcyztom hydr edarilidon 15oMbcerporf extatie exarnpl eshafentyle cyclic

hydr ocarbon include a saturated or unsaturated cyclic aliphatic hydrocarbon
furyl, pyridyl, pyrimidinyl, thiazolyl, benzothiazolyl,

benzisothiazolyl, benzoxazolyl, benzisoxazolyl etc.),-thio
group (e.g. 2-pyridylthio).

As a substituent for the Cy.¢ alkenyl group, for

10 example, Ci-4 alkoxy-carbonyl (e.g. methoxycarbonyl) is
preferable.
In the formula (11, examples of the “cyclic

hydrocarbon”, when R! and R? are taken together with the
15 adjacent carbon atoms to form an optionally substituted
cyclic hydrocarbon, include a saturated or unsaturated
cyclic aliphatic hydrocarbon (e.g. cycloalkane, cycloalkene,
cycloalkadiene etc.) and an aromatic hydrocarbon.
Examples of the "“cycloalkane” include cyclopropane,
20 cyclobutane, cyclopentane, cyclohexane, cycloheptane,
cycloctane, cyclononane and the like and, inter alia, Cj3-;
cycloalkane such as cyclopropane, cyclobutane, cyclopentane,
and cyclohexane is preferable.
Examples of the “cycloalkene” include Cs.¢ cycloalkene

25 such as cyclopentene, cyclohexene, cyclobutene,



(e.g. cycloal kane, cycl oal kene, cycl oal kadi ene etc.). Pq;?ﬁﬁyhﬁgly

pref erabl e exanpl es of the cyclic hydrocarbon include cyclopropane,

cycl obut ane, cycl opentane, 20 cycl ohexane, cycl oheptane, cycl octane,

cycl ononane and the |like. Inter alia, 7 cycl oal kane such as

cycl opropane, cycl obutane, cycl opentané and cycl ohexane is particularly
preferable. A substituent for the "optionally substituted cyclic 25

hydr ocarbon” is the sane as a substituent for the 11 JULY 2006 27

af orenenti oned "optionall ubstjtuted Iinear hydrocarbon group”". As a
subst it uertty HENF & ¢ ol - unsaturated cyclic aliphatic

hydr ocar bon, an oxo group, a hydroxy group and the like are preferable. 5

Preferabl e exad3@®16s R1 And RS nel UgChoadlir8geRe” at oAN'CAURS! ogén-at om

and an optionally substituted |linear hydrocarbon group, or they may be
t aken togévkdoadkadline adjsasént casbon &t 8mSYEd obeivhagh east/i onald -
substituted cyclic hydrocarbon. Inter alia, as Rl and R2, a halogen 10 atom
and an opriyedahlexasiilestd,t &,éd-Gic ol kadiemeupndr eheptékerabl e. Inter alia,
a hal ogen atom and nethyl are preferable. In a preferable exanple of Rl and
R2, Bl is a hakEcgewlest omfandH® isamormatnear hydrocarbon”gr auplsdest iat ut ed
with 15 an optionally substituted amno group (in particular, R2 is a
| i near hydpaoakladn cgroxtipf ssddt pbliyegcMith aaonettionaydyocarbon having
6 to 16 carbon atoms such as a benzene ring, a naphthalene
ring, an anthracene ring, a phenanthrene ring, an
acenaphthalene ring and the like and, inter alia, Cg¢-19 aryl

10 such as a benzene ring and a naphthalene ring is
particularly preferable.

Preferable examples of the cyclic hydrocarbon, when R!
and R? are taken together with the adjacent carbon atoms to
form a cyclic hydrocarbon, include a Cs-7; cyclic hydrocarbon.

15 More preferable examples of the cyclic hydrocarbon include
a saturated or unsaturated cyclic aliphatic hydrocarbon
(e.qg. cycloalkane, cycloalkene, cycloalkadiene etc.).
Particularly preferable examples of the cyclic hydrocarbon
include cyclopropane, cyclobutane, cyclopentane,

20 cyclohexane, cycloheptane, cycloctane, cyclononane and the
like. Inter alia, C3-7; cycloalkane such as cyclopropane,
cyclobutane, cyclopentane and cyclohexane is particularly
preferable.

A substituent for the “optionally substituted cyclic

25 hydrocarbon” is the same as a substituent for the



substituted cyclic amno group). In the formula [I], ring, Aeppesents an
optionally 20 further substituted benzene ring. In the fornula [I], ring B
represents an optionally substituted aromatic ring. Exanples of the
"aromatic ring" of the "optionally subsL’tuted aromatic ring" represented
by ring B include 25 aromatic hydrocar n and an aromatic heterocyclic
ring. 11 JULY 2006 28 Exanples of the "aronmatic hydrocarbon” include a
nmonocyclic or fused polycyclic aromatic hydrocarbon having 6 to 16 carbon
atons, such_as a benzene r a naphthal ene ring,_ an anthracene ring, a
phenant hr SHO TRt kN & ac@r@gﬂt‘ﬂq@@hesﬂpﬁﬁléﬁéeﬁheﬂﬁl?@ IW%@W%P
benzene ring is particularly preferable. Exanples of the "aromatic

het erocycl9%®4a'ng" inchéde @ SubsGifussrtber édrar oMk i c afaF@RAd fioned
heterocyclic ring (e.g. furan, thiophene, pyrrole, oxazole, isoxazole,

thi azol e, UGatsmatiedotyclinmi @dzimfatip;/r}az@reg:anbgp?,- exadbazobeoup,2,al-
oxadi azol e, 1, 3, 4-oxadi azol e, furazane, 1,2, 3-thiadiazole,

1, 2, 4-t hi ddicazoie,go &, endhi tlue akoke, ate2pBeferakbdke, 1, 2,4-triazole,
tetrazole, pyridine, pyridazine, pyrimdine, pyrazine, triazine etc.), and
a 8- 30 16- mentrerettmrionat exahp lkgs edf het eraany cRf ¢ inicigiden ahinghirbden 3 of
5- to 6-nenbered rings (e.g. the aforenentioned 5- to 6-nenbered aromatic
monocycl i it erpcygl bgefii BESMYr aadDefzefe: 1oM@ll fr subds€duted linear

hydrocarbon group, or they may be taken together with the

adjacent carbon atoms to form an optionally substituted

cyclic hydrocarbon. Inter alia, as R! and R?, a halogen

10 atom and an optionally substituted Ci;-; alkyl group are
preferable. Inter alia, a halogen atom and methyl are
preferable.

In a preferable example of R' and R?, R! is a halogen

atom and R? is a linear hydrocarbon group substituted with

15 an optionally substituted amino group (in particular, R? is
a linear hydrocarbon group substituted with an optionally

substituted cyclic amino group).

In the formula [I], ring A represents an optionally
20 further substituted benzene ring.
In the formula {I], ring B represents an optionally
substituted aromatic ring.
Examples of the ™“aromatic ring” of the “optionally
substituted aromatic ring” represented by ring B include

25 aromatic hydrocarbon and an aromatic heterocyclic ring.



(e.g. benzofuran, isobenzofuran, benzo[b]thiophene, indolg ¢§ﬁ
1H-i ndazol e, benzi m dazol e, benzoxazole, 1,2 20 benzi soxa %H%,
benzot hi azol e, 1, 2-benzi sothi azole, 1H benzotriazole, quinoline,

i soqui nol i ne, cinnoline, quinazoline, quinoxaline, phthal azine, B
napht hyri dine, purine, pteridine, carb | e, a-carboline, R-carboline, y-
carbol i ne, acridine, phenoxazi ne, phenothi azi ne, phenazine, 25 thianthrene,
phenant hri di ne, phenathroline, indolizine, 11 JULY 2006

pyrrol o[ 1, 2- b] pyri dazi ne, inidazo[l,Z-a]pyridine, inidazo[;,S-%lpyridine,
pyrazol o[ 1, 5- a]pyampd & ne9f5 phrazorspBasid] ppwidsogiagdon” include a

i m dazo[ 1, 5-b] pyri dazine, imdazo[1l, 2-a]pyrimdine, 29

pyrazol o[ m&rdypyridi ae, fuseiddard[yicveblpyaeomieic hyddazedod- djayindi ne,
pyrazol o[ 1, 5-c] pyri m dine, imdazo[l, 2-b]pyridazine,
pyrazol o] 3 &b pyreathen 47 Qnd, t suakobe[ 4, Beappyei diimg,, a naphthalene
1,2,4-triazol o[ 4, 3-b] pyridazine, [1,2,4]triazolo[1,2 ajpyridazine, |,

[1, 2, 3] trimizng,0f 1ah- algpitirdackéme, ring, a phenanthrene ring, an

i ndol e,
6

5 acenaphthalene ring and the like. Inter alia, a benzene
ring is particularly preferable.
Examples of the “aromatic heterocyclic ring” include a
5- to 6-membered aromatic monocyclic heterocyclic ring (e.qg.
furan, ‘thiophene, pyrrole, oxazole, isoxazole, thiazole,
10 isothiazole, imidazole, pyrazole, 1,2,3-oxadiazole, 1,2,4-
oxadiazole, 1,3,4-oxadiazole, furazane, 1,2,3-thiadiazole,
1,2,4-thiadiazole, 1,3,4-thiadiazole, 1,2,3-triazole,
1,2,4-triazole, tetrazole, pyridine, pyridazine, pyrimidine,
pyrazine, triazine etc.), and a 8- to‘16—membered aromatic
15 fused heterocyclic ring in which 2 to 3 of 5- to 6-membered
rings (e.g. the aforementioned 5- to 6-membered aromatic
monocyclic heterocyclic rings or a benzene ring) are fused
(e.g. benzofuran, isbbenzofuran, benzo[b]thiophene, indole,

isoindole, 1H-indazole, benzimidazole, benzoxazole, 1,2-

20 benzisoxazole, benzothiazole, 1,2-benzisothiazole, 1H-
benzotriazole, gquinoline, isoquinoline, cinnoline,
quinazoline, quinoxaline, phthalazine, naphthyridine,

purine, pteridine, carbazole, a-carboline, p-carboline, y-
carboline, acridine, phenoxazine, phenothiazine, phenazine,

25 thianthrene, phenanthridine, phenathroline, indolizine,



10 [1,2,4]triazol o[ 1,5-c] pyrimdine, [1,2,4]triazolo[l,51§46§q£dﬂine,
[1,2,4]triazol o[ 4, 3-a] pyridine, benzo[l,2,5]thiadiazole,

benzo[ 1, 2, 5] oxadi azol e, pyrazol o[ 5, 1-b]thi azol e,
pyrrolo[2,1-f][1,2,4]triazine, pyrrolo[l,2-b]pyridazine,

pyrrol o[ 2, 3-d] pyri m di ne, 15 pyrrol o[ 2, 5b]pyridine,

t hi eno[ 3, 2-b] pyri m di ne, thieno[2, 3-b]pyridine, thieno[2, 3-c]pyridine,

t hi eno[ 3, 2- b] pyridine, thieno[3,2-c]pyridine, pyrido[2, 3-b]pyrazine,
pyrido[ 3, 4- b] pyrazi ne, pyrido[2,3-d]pyrimdine, pyrid053,2- d] pyri m di ne,
pyri do[ 4, BYAESMA i -F HelPwikdaziier alia, a 2BY522P606lmemBd Ped latdifint i ¢
nonocyclic heterocyclic ring such as furan, thiophene, pyrazine, pyridine
and pyri migiige zosl 1, greflarebldingn the fornul a frjdazosdbdtiot wema e an
optionally 25 further substituted benzene ring represented by ring A or 11
JULY 2006 180 darzcdpt,iSoreldyrislioss i t ut ed ar omat i tmidagofépbesépyed diyna,i ng B
includes (i) an optionally hal ogenated C1 4 al kyl group (e.g. nethyl,

chl or onet pylra zdilid [UgroreEtdyd imidired) or onet hyyraz&ld(iLf buail pyetiyldiret,hyl |
2-bronoethyl, 2,2,2-trifluoroethyl, propyl, isopropyl,

3,3, 3-tri byrarepoqpyli-dwipinetding, (1i) a Clpiddat&yl, grbipystubistzitneg,ed with
an amno group (e.g. amnonethyl, 2-am noethyl etc.); (iii) a ClL_4 alkyl
group subsghiitatzed W3- jdymrkrzidle di - CLl_4  10p@kkyb a8 BP4gbOBR riiGe,

met hyl am nonet hyl ,

imidazo[l,2-alpyrimidine, 1,2,4-triazolo[4,3-alpyridine,
1,2,4-triazolo[4,3-blpyridazine, [1,2,4]triazolo][l,2-
alpyridazine, [1,2,3]triazolo[]1l,5-alpyrimidine,
10 [1,2,4]triazolo[l,5—c]pyrimidine, [1,2,4]triazolo[l, 5~
alpyridine, [1,2,4]triazolo[4,3-alpyridine,
benzo[1l,2,5]thiadiazole, benzo[l,2,5}oxadiazole,
pyrazolo[5,l—b]thiazole,b pyrrolo[2,1-£f]1[1,2,4]triazine,
pyrrolo[1l,2-b]lpyridazine, pyrrolo[2, 3-d]pyrimidine,
15 pyrrolo[2,3—b]pyridine,‘ thieno([3,2-blpyrimidine,

thieno[2,3-blpyridine, thieno[2,3-clpyridine, thieno[3,2-
blpyridine, thieno[3,2-c]pyridine, pyrido[2,3-b]pyrazine,
pyrido[3,4—b]pyrazine, pyrido[2,3-dlpyrimidine, pyridol[3,2-
dlpyrimidine, pyrido[4,3-d]pyrimidine) etc. Inter alia, a
20 5- to 6-membered aromatic monocyclic heterocyclic ring such
as furan, thiophene, pyrazine, pyridine and pyrimidine is

preferable.

In the formula [I], a substituent for an optionally

25 further substituted benzene ring represented by ring A or



di met hyl am nonet hyl, 2-nethyl am noethyl, 2- dinethylam nogfhvl,etc.); (iv) a
Cl 4 al kyl group substituted with a carboxyl group (e.g. car%oxynethyl,

car boxyethyl etc.); 15 (v) a Cl1_4 alkyl group substituted with a Cl1_4

al koxy- carbonyl group (e.g. nethoxycarpﬂpylethyl, et hoxycar bonyl et hyl ,
etc.); (vi) a Cl_4 alkyl group substituted with a hydroxy group (e.g.

hydr oxynmet hyl , hydroxyethyl etc.); 20 (vii) a Cl_4 alkyl group substituted
with a Cl_4 al koxy group which may be substituted with a Cl1_4 al koxy group

h | _g. et hoxymet hyl et hoxyethyl et thyl, etc.);
(vi i) o o ol it By P LR SEECE. SEhebpropyra Hpemarartin yiy Fine )

cycl opentyl,, cyclohexyl etc.); Il JULY 2006 31 (ix) a hal ogen atom (e.qg.
fiuorine, RHTH4ES bromine, iodine); (x) a nitro group; (xi) a cyano
group; 5 (xii) a hydroxy group; (xiii) an optionally hal ogenated Cl_4 al koxy

group (e.g.Dmamegtiendtlyrbatetenytedr Ci{iualbidt BERWP dithdiy mektipybe
trifluoroethoxy, propoxy, butoxy, isopropoxy etc.), CL 4 al koxy groupwhich
may be sutsStlianamstrhifkih a Cl1_4 ddlfdeyoyromerhgiloup or a pEdERdIPPmRYL,
5 trifluoromethyl, ethyl, 2-bromoethyl, 2,2,2-trifluorocethyl,
propyl, 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 greup substituted with a mono- or di-Cj_4

10 alkylamino group - {e.g. methylaminomethyl,
dimethylaminomethyl, 2-methylaminoethyl, 2-
dimethylaminoethyl etc.);

(iv) a Ci-4 alkyl group substituted with a carboxyl group
(e.g. carboxymethyl, carboxyethyl etc.):;

15 (v) a Ci-q4 alkyl group substituted with a Cj-4 alkoxy-
carbonyl group (e.qg. methoxycarbonylethyl,
ethoxycarbonylethyl, etc.);

(vi) a Ci-4 alkyl group substituted with a hydroxy group
(e.g. hydroxymethyl, hydroxyethyl etc.):;

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

(viii) a Cs-6 cycloalkyl group (e.qg. cyclopropyl,

25 cyclobutyl, cyclopentyl, cyclohexyl etc.);



(xiv) an optionally hal ogenated C1_4 alkylthio group (e. g, UE?E@%'thio,

di fluoronethylthio, trifluoronethylthio, ethylthio, propyft I 0,

i sopropylthio, butylthio etc.), a Cl 4 alkylthio group which nay be

substituted with a C1_4 15 al koxy group,.0or a phenoxy group; (xv) an am no

group; (xvi) a nono-or di-Cl_4 al kyl am no group (e.g. nethylam no,

et hyl am no, propyl am no, dinethylam no, diethylamno, etc.); 20 (xvii) a

cyclic amno group (e.g. 5- to 9-nmenbered cyclic amno group which may

contain 1t het er oat ons such as an o en.atomand a. sulfur_atomin
Cofle i 115 ST i

addition to Ai tPRGRAC atom™ spécidri cat F§TLB§r r of PR TS’ p 4
pi perazinyl, . morpholinyl etc.); 25 (xviii) a Cl_4 al kyl-carbonyl am no group
(e.g. acetyAHMSo, | | JULY 2006 32 propionyl ani no, butyryl anino etc.):

(xi x) an am nocarbonyl oxy group; (xx) a nmono- or di-Cl_4

al kyl ani no-&dr BofA A GrOW (e. g.  net hyl ani nocar bonyl oxy,

et hyl am nocar bonyl oxy, 5 di met hyl am nocar bonyl oxy, di et hyl am nocar bonyl oxy
etc.); Cl-4xdkyd sIFshyIZ@HRo group (e.g. methyl sul fonyl am no,

et hyl sul fonyl am no, propyl sul fonylamno etc.); (xxii) a Cl_4

al koXyy- car berdyl) @ dysirqsy g@rome hoxycar bonyl ,

(xiii) an optionally halogenated C;_4 alkoxy group (e.g.
methoxy, difluoromethoxy, trifluoromethoxy, ethoxy, 2,2,2-
trifluorocethoxy, propoxy, butoxy, isopropoxy etc.), Ciy
alkoxy groupwhich may be substituted with a Cij.4 alkoxy

10 group or a phenoxy group;

(xiv) an optionally halogenated Ci-4 alkylthio group (e.qg.
methylthio, difluoromethylthio, trifluoromethylthio,
ethylthio, propylthio, isopropylthio, butylthio etc.), a
Ci-4 alkylthio group which may be substituted with a Ci-4

15 alkoxy group or a phenoxy group;

(xv) an amino group;

(xvi) a mono-or di-C;-4 alkylamino group (e.g. methylamino,

ethylamino, propylamino, dimethylamino, diethylamino,
etc.):;
20 (xvii) a cyclic amino group (e.g. 5- to 9-membered cyclic

amino group which may contain 1 to 3 heteroatoms such as an
oxygen atom and a sulfur atom in addition to the nitrogen
atom, specifically, pyrrolidinyl, piperidyl, piperazinyl,
morpholinyl etc.);

25 (xviii) a Ci-4 alkyl-carbonylamino group (e.g. acetylamino,



10 et hoxycarbonyl, propoxycarbonyl, isobutoxycarbonyl et? }; Y%%éiii) a
benzyl oxycar bonyl group; (xxiv) a carboxyl group; (Xxxv) 5(81_

al kyl -carbonyl group (e.g. nethylcarbonyl, ethylcarbonyl, butylcarbonyl
etc.); 15 (xxvi) a C3-6 cycl oal kyl -carbanyl (e.g. cycl ohexyl carbonyl etc.);
(xxvii) a carbanmoyl group; (xxviii) a - or di-Cl_4 al kyl carbanoyl group
(e.g. nethyl carbanoyl, ethylcarbanoyl, propylcarbanmoyl, 20 butyl carbanoyl,
di et hyl car banoyl , di butyl carbanoyl etc.); (xxix) a ClL_6 al kylsul fonyl group
(e.g. nmethylsulfonyl, ethylsulfonyl, propylsulfonyl etc.); C3.6

cycl oal ky IR ARiGRy taianqy  Rykyopkapyneuttenyf, cycl ohexyl sul fonyl etc.);
(xxx) a Cl1_6 al kyl group substituted with a cyclic amno 25 group (e.g. 5-
to 9- menber@d Xy AN AHMAIRR POUPL kY cATHEY/ 11 JULY 2006 33 contain 1 to 3
het er oat ons such as an oxygen atomand a, sulfur atomin addition to the

ni trogen atly) spewdddécabkydi-Fyrs ddlikianingt perboyylopyparazpnyle.g.

3, 6-di hydropyridin- 1(2H)-yl, [1, 3]thiazol o[ 4, 5-b]pyridin-3(2H)-yl,

nor phol i nylethydtamincssrdaonwtedy Wi th 1 or 2 substhilentisioselrébetrgd fxyom  (a)
Cl_4 alkyl (e.g. nmethyl), (b) Cl_4 al kylsulfonyl (e.g. nmethylsulfonyl), (c)
a 06512 ardmeghalaminocta ryn Jisasey, opiéonal dyihatagbbayedx@le4cal)kyl (e.g.

methyl, trifluoronethyl), halogen (e.g. fluorine,. chlorine) or a
(xx1) a Ci-4 alkylsulfonylamino group (e.qg.
methylsulfonylamino, ethylsulfonylamino,

propylsulfonylamino etc.);
(xxii) a Cj-4 alkoxy-carbonyl group. (e.g. methoxycarbonyl,
10 ethoxycarbonyl, propoxycarbonyl, isobutoxycarbonyl etc.);
(xx1ii) a benzyloxycarbonyl group;
(xxiv) a carboxyl group;
(xxxv) a Cj-¢ alkyl-carbonyl group (e.g. methylcarbonyl,
ethylcarbonyl, butylcarbonyl etc.);
15 (xxvi) a Cis cycloalkyl—éarbonyl (e.g. cyclohexylcarbonyl
etc.);
(xxvii) a carbamoyl group;
(xxviii) a mono- or di-Ci;-4 alkylcarbamoyl group (e.g.
. methylcarbamoyl, ethylcarbamoyl, propylcarbamoyl,
20 butylcarbamoyl, diethylcarbamoyl, dibutylcarbamoyl etc.);
(xxix) a Ci-¢ alkylsulfonyl group (e.g. methylsulfonyl,
ethylsulfonyl, propylsulfonyl etc.); Cs.¢ cycloalkylsulfonyl
(e.g. cyclopentylsulfonyl, cyclohexylsulfonyl etc.);
(xxx) a Ci-¢ alkyl group substituted with a cyclic amino

25 group (e.g. 5- to 9-membered cyclic amino group which may



10 hydroxy group (e.g. phenyl, naphthyl, hydroxyphenyl, qghﬁgenyl,
chl or ophenyl etc.), (d) C7_15 aral kyl (e.g. benzyl etc.frﬁ%é 4

al koxy-Cl1_4 al kyl (e.g. propoxyethyl etc.), (f) a 5- to 9-nenbered

het erocyclic group containing 1 to 3 heteroatons such as a nitrogen atom
an oxygen atom 15 and a sulfur atomin attlition to carbon atons (e.g.

pi peridyl, piperazinyl, norpholinyl, thienyl, furyl, pyridyl, pyrimdinyl,
t hi azol yl, benzot hi azolyl, benzisothiazolyl, benzoxazolyl, benzi soxazolyl
etc.), (g) hydroxy, thiol, oxo and thioxo (e.g. norpholinonethyl, 4 20
phenyl - | - gipEraEzl nyl kst hyl heZemeadiams nseehylas 3an pppegen PR oppd, 2

4- met hyl sul f onyl - pi perazi nyl net hyl, 4- benzyl - 1- pi per azi nyl net hyl ,

4- (4- hydr oxidpghenyd Yom -1 pddbizi oyl et bk, ndthpdeox ppioper isgiemyil fiwtahd v,

4- hydr oxy- 4- phenyl - pi peri dyl net hyl, 4-phenyl pi peridyl nethyl, 4-(2 25

pydyl ) - 1- mypercalzidiniet hyliped-i(dshy dpdpeplenyly)l,1 B, 6-dibyd20e6 34in-

pi per azi nyl met hyl , (4-phenyl -3, 6-di hydropyridin-1(2H) - yl)nethyl etc.);
(xxxi) a Qu2A)alKyl [orodptisidsdls 0t ed-d phradCh-6 (aHkyyl , cadagiyd laxyy gr oup
(e.g. nethyl carbonyl oxy, ethylcarbonyl oxy, 5 butylcarbonyloxy, etc.);

(xxxi5) a k.4 askybtgtoupdswhasit t ut et Wo t Budis tarduRm tQy 08191 eSUbGL ifiadned Wi th
Cl 4 alkyl and a 5- to 9-nenbered heterocyclic group containing 1 to 3

23&?[ ?gtnomswsu@ma&lacylni 1& 0genmattiil )3n ey gen_ Atk ansu arsal i ur(atom in.
methylsulfonyl), (c) a Cg-12 afyl group which may have
optionally halogenated Ci-g alkyl (e.qg. methyl,
trifluoromethyl), halogen (e.g. fluorine, . chlorine) or a

10 hydroxy group (e.g. phenyl, naphthyl, hydroxyphenyl,
methylphenyl, chlorophenyl etc.), (d) Cs-15 aralkyl (e.qg.
benzyl etc.), (e) Ci-s4 alkoxy-Ci-4 alkyl (e.g. propoxyethyl
etc.), (f) a 5- to 9-membered heterocyclic group containing
1 to 3 heteroatoms such as a nitrogen atom, an oxygen atom

15 and a sulfur atom in addition to carbon atoms (e.g.
piperidyl, piperazinyl, morpholinyl, thienyl, furyl,
pyridyl, pyrimidinyl, thiazolyl, benzothiazolyl,
benzisothiazolyl, benzoxazolyl, benzisoxazolyl etc.), (9)
hydroxy, thiol, oxo and thion (e.g. morpholinomethyl, 4-

20 phenyl-l-piperazinylmethyl, 2-morpholinocethyl, 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-

25 pydyl)-l-piperazinylmethyl, 4-(4-hydroxyphenyl)-1-



10 to carbon atons (e.g. thienyl, furyl, pyridyl, pyriniqi9y+v ook hirazol yl,
benzot hi azol yl , benzi sot hi azol yl, benzoxazolyl, benzisoxazo yf etc.) (e.g.
met hyl (2-pyridyl)am no); (xxxiii) a Cl_4 alkyl group substituted with an

am no group substituted with C1_4 alkyl_  and Cl1_4 al kyl -carbonyl (e.g. 15
met hyl (met hyl car bonyl ) am no); (xxxiv) af%ﬁ_4 al kyl group substituted with an
am no group substituted with Cl-4 alkyl and C6_12 aryl-carbonyl (e.g.

met hyl (benzoyl )am no); (xxxv) a Cl 4 alkyl group substituted with a C1_6

al kyl - 20 carbonyl oxy group (e.qg. nethglcarbonyloxﬁ, et hyl car bonyl oxy,

but y| car bdrFeeHaz igeinetiisdkavi ) a Ci-Bhankyr3gbodphydserivrdcdd wi ¢4 )a nono
or di- Cl1 4 alkoxy-Cl 4 alkyl-am no group (e.g. butoxypropylam no); (xxxvii)
a Cl-4 al ki) mptdud siflsstlituted with a 5- to 9 25 nenbered heterocycl e,
containing 1 to 3 heteroatons such as 11 JULY 2006 35 a nitrogen atom an
oxygen atonxaxd)a sulhu albyli rgradui substtisucacdbonibhods Cesg.altdilenyl
furyl, pyridyl, pyrimdinyl, thiazolyl, benzothiazolyl, benzisothiazolyl,

benzoxazoloplrbdmgrizissoxazolpy| (e e c.pethhi cagboupl bryg. e2hyi cpybictyy idw o) ;
(xxxviii) an oxo group; (xxxiv) a Cl_4 al koxy-carbonyl C2_6 al kenyl group

(e. 9.5 nethepearomiidsy, €. );: (Xxxxx) a C2_6 al kenyl group substituted
with a carboxyl

(xxxii) a C;-4 alkyl group substituted with an amino group
substituted with C;-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

10 to carbon atoms (e.g. thienyl, furyl, pyridyl, pyrimidinyl,
thiazolyl, benzothiazolyl, benzisothiazolyl, benzoxazolyl,
benzisoxazolyl etc.) (e.g. methyl (2-pyridyl)amino):;

(xxxiii) a Cj-4 alkyl group substituted with an amino group
substituted with C;.4 alkyl and Cj.4 alkyl-carbonyl (e.g.

15 methyl (methylcarbonyl)amino);

(xxxiv) a Ci-4 alkyl group substituted with an amino group
substituted with Ci;-4 alkyl and C¢-i2 aryl-carbonyl (e.g.
methyl (benzoyl)amino) ;

(xxxv) a Ci.4 alkyl group substituted with a Cj.¢ alkyl-

20 carbonyloxy group (e.g. methylcarbonyloxy, ethylcarbonyloxy,
butylcarbonyloxy etc.);

(xxxvi) a Cj_4 alkyl group substituted with a mono or di-
Ci-4 alkoxy-Ci_4 alkyl-amino group (e;g. butoxypropylamino) ;

(xxxvii) a Ci;-4 alkyl group substituted with a 5- to 9-

25 membered heterocycle, containing 1 to 3 heteroatoms such as



10 group (e.g. carboxyvinyl etc.); (xxxxi) a Cl_4 alkyl ¢faup sibstituted
with a cyano group (e.g. cyanonethyl etc.); (xxxxii) a C6_10 aryl group
(e.g. phenyl, naphthyl etc.), phenoxy, benzoyl, phenoxycarbonyl,
phenyl -Cl1_4 15 al kyl car banoyl , phenylc;rbannyl, phenyl - C1_4 al kyl
car bonyl am no, benzoyl am no, phenyl aIkyIsquonyI, phenyl sul f onyl ,
phenyl -Cl1_4 al kyl sul finyl, phenyl-Cl 4 alkylsulfonylam no or
phenyl sul fonyl ami no [each phenyl group or each naphthyl group may be
substituted with 1 to 3 20 substituents such as a Cl_4 al kyl group (e.g.
net hyl , efhylitrpgspyl 2telt ylani SBpidsdyl adod ) and G 48%&%@ PrIup k. g.
nethoxy et hoxy, n-propyl oxy, i-propyloxy, n-butyloxy etc a halogen at om
(e.g. chl @deithesnotoi sthrka. ptomshydredy ‘grirpyla Hanal oxpyghispl, an
am no group, a nono- or di-Cl_4 25 al kylam no group (e.g, nethylanlno
di et hyl apymenidinydlLy 2006z86yét hybaniashidizetlinytl, anbanzidiitsdprzepylan no
etc.), anitro group, and a Cl1_6 al kyl carbonyl group (e.g. 1-oxoethyl, 1-
oxopr opyl pbehzoxalzotlyll et behzatogabstliytlyt abte. ppsthiion]gamdpt hee I g ke.2-The
benzene ring or the aromatic ring may be 5 substituted with 1 to 5,
pref érabl pyritdgl3hab)t;:hese substituents at substitutable positions, wherein
these substituents nay be the sane as or different fromeach other.
Preferabl e (exaplies ah suehgacsiyysti tuent include (i)
(xxxiv) a Ci-q4 alkoxy-carbonyl Cj.¢ alkenyl group (e.g.
methoxycarbonylvinyl etc.);
(xxxx) a Cy.g alkenyl group substituted with a carboxyl
10 group (e.g. carboxyvinyl etc.):
(xxxxi) a Ci-q alkyl group substituted with a cyano group
(e.g. cyanomethyl etc.);
{(xxxxi1i) a Cs10 aryl group ({(e.g. phenyl, naphthyl etc.),
phenoxy, benzoyl, phenoxycarbonyl, phenyl-Cji4
15 alkylcarbamoyl, phenylcarbamoyl, phenyl-Ci_4 alkyl-
carbonylamino, benzoylamino, phenyl~Cji_4 alkylsulfonyl,
phenylsulfonyl, phenyl-Ci_4 alkylsulfinyl, phenyl-Ci_4
alkylsulfonylamino or phenylsulfonylamino [each phenyl
group or each naphthyl group may be substituted with 1 to 3
20 substituents such as a Cij-4 alkyl group (e.g. methyl, ethyl,
propyl, butyl, isopropyl etc.), a Cig 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

25 alkylamino group (e.qg. methylamino, dimethylamino,



10 a halogen atom (e.g. fluorine, chlorine, bromne etc.), ;yighe@n
optionally hal ogenated C1_4 al kyl group (e.g. nethyl, ch]oronet%yl,

di fl uoronethyl, trifluoronethyl, ethyl, propyl, isopropyl etc.), (iii) a
C3_6 cycl oal kyl group (e.g. cyclopropyl,.cyclobutyl etc.), (iv) a hydroxy
group, (v) an 15 optionally hal ogenated Tl1_4 al koxy group (e.g. nethoxy,

di fl uoronet hoxy, trifluoronethoxy, ethoxy etc.), (vi) an optionally

hal ogenated Cl1_4 al kylthio group (e.g. nmethylthio, trifluoronethylthio,

ethylthio, etc. ,évii).an am na group, . %viih& a nono- or di-Cl_4,
o) Kyl am e GRABHAS o MBI 28 b6y ARVAGT AP e 11 b o1 tx0
diethylamno etc.), (ix)_a Cl_4 _al koxy-carbonyl ggoup e.g.
met hoxycarbdihR:, ePRoRy arbodykYlepEPLPIYLx9ZoUEL B af kyl ~§reGF Psidbst T ut ed
with a cyclic amno group (e.?. 5- to 9-nenbered cyclic am no group which
may cont aif¥oPEP B het epB3aPBAE Ls§dif -ds ah svpgehtatemlan®@os 1259yl famdat om
in addition to the nitrogen atom specifically, I | JULY 2006 37
pyrrolidirfle piperi dyThembeplzsinenyfiegcor wiiehamapagdc sty i matedosn t h
C6_12 aryl group (e.g. phenyl, naphthyl etc.) (e.g. norpholinonethyl,
4- phemyl - Isyliggertaian/| meittdtyl .1  ZonobphobradetrbPplly 3ipi perazi nyf prdpmdeetc.)
and (xi) a 5 carboxyl group. Particularly preferred are (i) a halogen atom
(e.g. fluaupstdluwr-et caf), $ub3tCludablkyl pbeigionagt hwheretihyl tgiesg (iii)
a C3_6 cycloal kyl group (e.g. cyclopropyl, cyclobutyl, etc.), (iv) a
hydr oxy greipsti(terscs Chad ab&oxyhayr edpe( €ag. Jret HOX¥erehoxyremc.dacVvi) a
Cl 6
other.

Preferable examples of such a substituent include (i)

10 a halogen atom (e.g. fluorine, chlorine, bromine etc.),

(ii) an optionally halogenated C;_4 alkyl group (e.g. methyl,
chloromethyl, difluoromethyl, trifluoromethyl, ethyl,
propyl, isopropyl etc.), (iii) a Cs.¢ cycloalkyl group (e.g.
cyclopropyl, cyclobutyl etc.), (iv) a hydroxy group, (v) an

15 optionally halogenated C;-4 alkoxy group (e.g. methoxy,
difluoromethoxy, trifluoromethoxy, ethoxy etc.), (vi) an
optionally halogenated C;-4 alkylthio group (e.g. methylthio,
trifluoromethylthio, ethylthio, etc.), (vii) an amino group,
(viii) a mono- or di-C;-4 alkylamino group (e.g. methylamino,

20 ethylamino, dimethylamino, diethylamino etc.), (ix) a Ci_g
alkoxy-carbonyl group (e.g. methoxycarbonyl, ethoxycarbonyl
etc.), (x) a Ci¢ alkyl group substituted with a cyclic
amino group (e.g. 5- to 9-membered cyclic amino group which

may contain 1 to 3 heteroatoms such as an oxygen atom and a

25 sulfur atom in addition to the nitrogen atom, specifically,



10 al kyl group substituted with a cyclic am no group (e. g j:y 409 9- Menber ed
cyclic amno group which may contain 1 to 3 heteroatons such as an oxygen
atomand a sulfur atomin addition to the nitrogen atom specifically,
pyrrolidinyl, piperidyl, piperazinyl, 3,6-dihydropyridin-1(2H-yl, 15

nor pholinyl, etc.) which may be substitu’ted with a C6_12 aryl group (e.qg.
phenyl, naphthyl etc.) (e.g. norpholinonethyl,

4- phenyl -1 - pi perazi nyl met hyl , 2- norphol i noet hyl ,

(4- phenyl - 3, 6-di ,hg,dro yridin-1(2H) - ylnmethyl), 3-piperazinylpropyl etc.) and
(vii) a cd¥ 1Ay 'rOLPpPP%lCFYF?wg Ao rphsdnrehe ety IhP'ERC yB¥ @t her
substituted wth an al kyl group, an optionally hal ogenated al kyl group or a
hal ogen atBHRSIHiEYeRdi oH G Cha22518dbsoreuent (¢ epr eseiiedl by & Flay bul a
-X-Y is preferable, 11 JULY 2006 3B and a benzene ring which may be further
substi t ut extani )t h(e. g Cnerph&yingnetbyla Aapbgewatddpdbesagikyilmpgtdupl or a
hal ogen atomin addition to the substituent represented by the formula
-X-Y i s patnaprarl ynqeEiel abl &-pfodsazimglBromybenzeae) riawdor (;al pyra di ne
ring which each may be substituted with a hal ogenated al kyl group and/or a
hal ogen ataapbcexylr efecapl e (Fexrtei prieferwbbyefarrbeanzare (1ingasuwesiddatt ed
with a hal ogenated al kyl group 10 and/or a hal ogen aton) and, inter alia, a
benzene rigw®m (e.g. fluoro, chloro etc.), (ii) Ci-q alkyl (e.q.

methyl, ethyl etc.) (iii) a Cs.¢ cycloalkyl group (e.q.
cyclopropyl, cyclobutyl, etc.), (iv) a hydroxy group, (v) a
Ci-4 alkoxy group (e.g. methoxy, ethoxy etc.), (vi) a Ci-g
10 alkyl group substituted with a cyclic amino group (e.g. 5-
to 9-membered cyclic amino group which may contain 1 to 3
heteroatoms such as an oxygen atom and a sulfur atom in
addition to the nitrogen atom, specifically, pyrrolidinyl,
piperidyl, piperazinyl, 3,6-dihydropyridin-1(2H)-y1l,

15 morpholinyl, etc.) which may be substituted with a Cg-12

aryl group (e.qg. phenyl, naphthyl etc.) (e.g.
morpholinomethyl, 4-phenyl-l-piperazinylmethyl, 2-
morpholinoethyl, (4-phenyl-3, 6-dihydropyridin~-1(2H) -

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

20 group.

As ring A, a benzene ring which may be further
substituted with an alkyl group, an optionally halogenated
alkyl group or a halogen atom in addition to the

25 substituent represented by the formula -X-Y is preferable,



whi ch may be substituted wth a hal ogenated Cl1_4 al kyl Hﬁ‘ 2({)E‘)f'ef erably
trifluoromethyl) and/or a halogen atomis particul arIy preterable (nore
preferably, a benzene ring substituted with a halogenated Cl1_4 al kyl group
and/or a 15 halogen atom). In the fornu %@ [1], X represents a bond or a
spacer whose main chain consists of 1 t0 6 atons. As the "spacer whose main
chain consists of 1 to 6 20 atons"” represent ed by X, dival ent groups

conprising 1 to 3 selected from-0-, -S-, - , -SO, -SM2-, -NR3- (R3
represents a h drogen atom_opti.o aII al ogenat ed Cl al kyl optronally
hal ogenat e’ 6b§ﬁE§Pec§rll’51§nWthlc rﬁ‘ \d guﬁﬁhﬁﬁeﬁéﬂ-ﬂ?&l@f IS uR f onyl )

and an opti onal |y 25 hal ogenated divalent Cl1 6 |inear hydrocar bon group are
used. 11 JUry 2bosl 39 pref eraaBPéOQ?&ﬁ‘ﬁleélscef‘l @Hé‘ylsﬁé&é’rp WHose it ¢9%Main 5

consists of 1 to 6 atonms" include: (1) Cl1_6 al kylene (e.g. -CH2-, -(CH2)2-,
- (CH2) 3- 1 a{a@HR)ia- , adfEHRps- | to ( i 6-subsEH tueHs) - repogerBted bY(@MCHs) )
2-, (CF2)2-1 - (CH2) 2C (CH3) 2-, - (CH2) 3C (CH3) 2-, etc.); (2) C2-6
alkenylemiqnm@ﬁa-f}tx}¥$ PEFQICHﬁérﬂy PC@CHSP@lGH:CH-, - CH2- CH=CH CH2- 1
- CH2- CH2- CH=CH-, -CH=CH CH=CH, CH=CH CH2-CH2-CH2-, etc.) ; (3
C2_6d& kynylene (e.g. -CC, -CH2-C=C, -CH2-C=C-CH2-CH2-, 10 etc.);
As ring B, a benzene ring or a pyridine ring which
each may be substituted with a halogenated alkyl group
and/or a halogen atom 1is preferable (more preferably, a
benzene ring substituted with a halogenated alkyl group
10 and/or a halogen atom) and, inter alia, a benzene ring
which may be substituted with a halogenated C;-4 alkyl group
(preferably trifluoromethyl) and/or a halogen atom 1is
particularly preferable (more preferably, a benzene ring

substituted with a halogenated C;.4 alkyl group and/or a

15 halogen atom).

In the formula [I], X represents a bond or a spacer

whose main chain consists of 1 to 6 atoms.
As the “spacer whose main chain consists of 1 to 6
20 atoms” represented by X, divalent groups comprising 1 to 3
selected from -0-, -S-, =-CO-, =-S0-, =-S50,-, -NR’>- (R’
represents a hydrogen atom, optionally halogenated C;_g
alkyl, optionally halogenated Ci-¢ alkyl-carbonyl,
optionally halogenated C;_¢ alkylsulfonyl) and an optionally

25 halogenated divalent C;_.¢ linear hydrocarbon group are used.



(4) -(CH)wiQ( CH2) w2-, - (CH2) Wi S( CH2) w2- - ( CH2) Wi CO( CH2) W23151.y 299

S(OHR2) WISO( CHR2) w2-, - (CH2) wiSR (CH2) we-, - (CH2) WINRE (GBS we-: (5) -
(CH2) WBCONR3 (CH2) w4-, - (CH2) WBNR3CO (CH2) wA-, 15 - (CH2) W3SC2NR3
(CH2) w4-, - (CH2) WBNR3SR (CH2) wA-, (CH2) w3000 (CH2) w4-, - (CH2)

w30C0 (CH2) w4-; (6) - (CH2) V\BNRBCO\IR3b3%CI-|2) we-; wherein R3 is as defined
above; Ribis as defined in R3; Wi and w2 represent an integer of 0 to 5,
and W +w2 is 0 to 5; 20 w3 and w4 represent an integer of 0 to 4, and w3+w4
is Oto 4; wob and w6 represent an integer of 0 to 3, and wo+wg is 0 . to 3.
The "spacer whose®haF#PtRaisk Sstogf Uhq o BPAEBRE VIS ePReBerftR I By X is
preferably an optionally halogenated 11 JULY 2006 40 divalent Cl1_6 |inear

hydr ocar boiPfrbtips a9, 11 ke ef afP@s”cinglugekyl ene (e.g. a group represented
by the formula -(CH2)n-, wherein n represents an integer of 0 to 6; nis
preferably (lan ¢ntegékydene t® 4. nofpref &Ry, 2), (Ghds€2_6 (SHal) kenyl ene
(e.g. a group represented by the formula -CH=CH (CH2)n' -, wherein n'
r epr esent s- @)t eger (6H2061,0 4CR(CHrloup rdépiGkent ed byCHKEHEbImul a -
-(CH=CH)n"--, wherein n" represents an integer of 1 to 3; n' is preferably
an integeiCm .0, t e (2H, raar (€Ha ef r abl @HY), ;CATH 32— sepeeferably 10 an i nteger
of 1 to 2, nore preferably 1) are preferable. In the formula [I], Y
represents @) optison@lkenylene (e.g. -CH=CH-, -CH,-CH=CH-, ~C(CH3),-
CH=CH-, -CH;~-CH=CH-CH,~, -CH»-CH,-CH=CH-, -CH=CH-CH=CH-, -
CH=CH-CH,-CH»-CH,-, etc.);
(3) Cp_galkynylene (e.g. -C=C-, -CH,-C=C-, -CH,-C=C~-CH,-CH,-,
10 etc.);
(4) - (CHz2)wmO(CHz)wz—, = (CH2)w1S (CHz)wz—
- (CH2) wiCO (CH2) w2—, —(CH2)w1SO (CHz2) w2~/
- (CHz) w1802 (CHz) wa~, = (CHz)wiNR’ (CHz)wo~;
(5) = (CHz)wsCONR®(CHy)wa=, = (CHz)wsNR’CO (CHz)wa~,
15 " = (CHz) w3SO2NR? (CHz) wa=, = (CHz)w3NR>SO, (CHz) wa=,
~ (CH2) w3COO (CHz) wa—, - (CH2)w30CO (CH2)wg—7
(6) ~(CHy)wsNR’CONR™ (CH,) we~

% is as defined in R3; wl

wherein R?® is as defined above; R
and w2 represent an integer of 0 to 5, and wl+w2 is 0 to 5;
20 w3 and w4 represent an integer of 0 to 4, and w3+wd4 is 0 to

4; w5 and wé represent an integer of 0 to 3, and w5+w6 is 0

to 3.

The “spacer whose main chain consist of 1 to 6 atoms”

25 represented by X 1is preferably an optionally halogenated



esterified carboxyl group, an optionally substituted caqpﬂﬂgy&mﬁroup, a
cyano group, or an optionally 15 substituted heterocyclic group having a
hydrogen atom which can be deprotonated. Exanples of the "optionally
esterified carboxyl group” represented hy Y include, in addition to free
carboxyl, | ower al koxycarbonyl, aryloxé arbonyl, aral kyl oxycarbonyl 20 and
the Iike. Exanples of the "lower al koxycarbonyl" include Cl1_6
al koxycar bonyl such as net hoxycarbonyl, ethoxycarbonyl, propoxycarbonyl,
i sopropoxycar bonyl , but oxycarhonyl, i sobutoxycarbonyl, sec-butoxycarbonyl,
tert-buto?&EQABB%yF}ﬁ é&ﬁ&%ﬁ)ﬂXﬁ%@%ﬁ%ﬁﬁ&lgrPEBpéﬁpyld%VE%Fb%%?P: C2te JULY
2006 41 neopentyl oxycarbonyl and the like. Inter alia, Cl1_3 al koxycarbonyl
such as néﬂﬁ@%?@érd@nﬂg RtHAYR aF BBR§E SNt p opax Fo&r B lend { B2 )nike i s
preferable. As the "aryl oxycarbonyl™, C7_12 aryl oxycarbonyl such as 5
phenoxycawhengin D- mgFmasencardonyhte@enapht Ropcdrbonyls andfenabllivke is
preferable. As the "aral kyl oxycarbonyl", C7_10 aral kyl oxycarbonyl such as
benzyl oxyear bongegephendt hyl oxycarhonylomnd piefetalkky (pZ ef er abHy, Ces 10
aryl-Cl_4 al koxy-carbonyl etc.) is, 10 preferable. The "aryl oxycarbonyl"
and bhe "athkkylexgcdebgnylk' grayip hemdssinittad dsly e kondubad-aHebE- of
such substituents
(CHz)nr—, wherein n’ represents an integer of 0 to 4, a
group represented by the formula -(CH=CH)p,~—, wherein n”
represents an integer of 1 to 3; n’ 1s preferably an
integer of 0 to 2, more prefrably 0, and n” 1is preferably

10 an integer of 1 to 2, more preferably 1) are preferable.

In the formula (11, Y represents an optionally
esterified <carboxyl group, an optionally substituted
carbamoyl group, a cyano group, or an optionally

15 substituted heterocyclic group having a hydrogen atom which
can be deprotonated.

Examples of the “optionally esterified carboxyl group”
represented by Y include, in addition to free carboxyl,
lower alkoxycarbonyl, aryloxycarbonyl, aralkyloxycarbonyl

20 and the like.

Examples of the ™“lower alkoxycarbonyl” include Ci¢
alkoxycarbonyl such as methoxycarbonyl, ethoxycarbonyl,
propoxycarbonyl, isopropoxycarbonyl, butoxycarbonyl,
isobutoxycarbonyl, sec-butoxycarbonyl, tert-butoxycarbonyl,

25 pentyloxycarbonyl, isopentyloxycarbonyl,



are the sane as those of the above-nentioned aryl and ayalylogf oups which
are exenplified as substituents for 15 the "optionally substltuted | i near
hydr ocar bon group” represented by R1 and R2. Exanples of the "optionally
substituted carbanoyl group” representeg by Y include, in addition to 20
unsubstituted carbanmoyl, N-nono substit ted carbanoyl and N, N-di substituted
carbanoyl . Exanples of a substituent for the "N nonosubstitued carbanoyl™

i ncl ude | ower aIkyI (e.g. CL 6 alkyl. such as nethyl, et hyl, propyl,

i sopropyl, but i sobut I, tert ntyl, hexyl etc.,), |ower

al kenyl EeapeéﬁyéQQﬂ? Wg 6%¥ l%%@h as. e%ﬁ % &L
|sopropenyl pr openyl buten pent enyl , hexenyl etc. % cycloalkyl (e.g
C3_6 cycléék??Vca§@€ﬁy&s &4 pﬁﬁ%yﬂneQ®%¥ ny%ycl% EﬁfyFarP?BW&hexyl
etc.), aryl (e.g. C6_10 aryl such as phenyl, 1-naphtyl, 2 5 naphtyl etc.),
aral kyl (BIgPOEYCRgbRnAILKANS (i6¥e dsl Hsenizyipretpietelayl etc., preferably
phenyl -Cl1_4 al kyl etc.), arylalkenyl (e.g. CB-10 aryl al kenyl such as

ci nnany!| etc.,ASpﬁ@EeP@myﬁqﬁKﬂ%MquxyfaJQemyhamku%XC%ﬁwmmEloeychi@Sgroup
(e.g. the sane as the above-nentioned "heterocyclic group” 10 which are
exenpl i fi plensxgobsbonyént s If-oaphitddmadmatyl, sirbsaphtuberdytanbanyl

hydr ocar bon group” represented by Rl and R2), and am no which nay be
substituteddwthh like 2sCpréfealabyile. The | ower al kyl, the | ower al kenyl, the
cycl oal ky,

As the “aralkyloxycarbonyl”, Cs.;90 aralkyloxycarbonyl
such as benzyloxycarbonyl, phenethyloxycarbonyl and the
like (preferably, Cs-10 aryl-C;.4 alkoxy-carbonyl etc.) is:

10 preferable.

The “aryloxycarbonyl” and the “aralkyloxycarbonyl” may
be substituted. The kind and number of such substituents
are the ‘same as those of the above-mentioned aryl and
aralkyl groups which are exemplified as substituents for

15 the “optionally substituted 1linear hydrocarbon group”

represented by R' and R?,

Examples of the ‘“optionally substituted carbamoyl

group” represented by Y include, in addition to

20 unsubstituted carbamoyl, N-monosubstituted carbamoyl and
N,N-disubstituted carbamoyl.

Examples of a substituent for the "“N-monosubstitued

carbamoyl” include lower alkyl (e.g. Ci-¢ alkyl such as

methyl, ethyl, propyl, isopropyl, butyl, isobutyl, tert-

25 butyl, pentyl, hexyl etc.), lower alkenyl (e.g. Cy.s alkenyl



the aryl, the aral kyl, the aryl al kenyl and the heterocych[ﬁukgoayoup may be
substituted, and exanples of such a substituent include a hydroxyl group,
optionally substituted amino (the am no may be substituted with 1 or 2
substituents such as | ower alkyl (e.g. C1 6 alkyl such as nethyl, ethyl,
propyl, isopropyl, butyl, isobutyl, ter 220 butyl, pentyl, hexyl etc.), acyl
(e.g. C1L 6 al kanoyl such as fornyl, acetyl, propionyl and pival oyl, benzoyl
etc.), carboxyl, Cl_6-al koxycarbonyl etc.), a halogen atom (e.g. fluorine,
chlorine, bromne, iodine etc.), a nitro group, a cyano group, |ower alkyl
whi ch ey SBEhsuBSt i tied wi th ko 25 RaPeReh, at BREOEBY - fBHéﬁinb{é,r
chlorine, bromne, iodine Il JULY 2006 43 etc.), |ower al koxy which may be
substi t ut ednenyly tkesendl ogdit Atonsycéoglkyiluofe ng; ¢hlor £relobddnilne,
iodine etc.), and the |ike. Exanples of the |ower alkyl include Cl.6 alkyl
such as netuhyl , ast lpiclapmmpyl , dysdphormpl,, ncycBopentyilsobayyl ohsaglbut yl
tert-butyl, pentyl, hexyl and the like, and in particular, nethyl, ethyl
and the | eke.ar e anylef és ahl eCehEyamplyds safch hes| phenvdl, kadynadpict yde €+ 6

al koxy such as net hoxy, ethoxy, n-propoxy, isopropoxy, n- butoxy, isobutoxy,
sec- but oxyiaphektl- ktoxy, aadalhell ijer,g.10cand anapryli culcar ,asrebbaxyl et hoxy
and the |like are preferable. Preferably, the I ower al kyl, the |ower

al kenyl, phbgeeMolioal kKyc.the pry¥kertbeyar apkghyitbe ,aryhakkenyl caad) ,the
heterocyc?ic group may be substituted with 1 or 2 or 3
arylalkenyl (e.g. Cs.19 arylalkenyl such as cinnamyl etc.,
preferably phenyl-C,., alkenyl etc.), a heterocyclic group
(e.g. the same as the above-mentioned “heterocyclic group”
10 which ére exemplified as substituents for the “optionally
substituted linear hydrocarbon group” represented by R'! and
R?), and amino which may be substituted with 1 to 2 Cig
alkyl. The lower alkyl, the lower alkenyl, the cycloalky,
the aryl, the aralkyl, the arylalkenyl and the hetérocyclic
15 group may be substituted, and examples of such a
substituent include a hydroxyl group, optionally
substituted amino {(the amino may be substituted with 1 or 2
substituents such as lower alkyl (e.g. C;-4 alkyl such as
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, tert-
20 butyl, pentyl, hexyl etc.), acyl (e.g; Ci-g alkanoyl such as
formyl, acetyl, propionyl and pivaloyl, benzoyl etc.),
carboxyl, Cji-g—alkoxycarbonyl etc.), a halogen atom (e.g.
fluorine, chlorine, bromine, iodine etc.), a nitro group, a

cyano group, lower alkyl which may be substituted with 1 to

25 5 halogen atoms (e.g. fluorine, chlorine, bromine, iodine



(preferably 1 or 2) substituents, wherein the substituen}%UL¥§0&py be the
sane or different fromeach other. The "N,N—disubstituted car banoyl " neans a
carbanoyl group having two substituents on the nitrogen atom Exanpl es of
one of such two substituents are the sane as those of the aforenentioned
"N-nonosubstituted carbanoyl ", 20 and eX&npl es of the other include | ower
al kyl (e.g. C1_6 alkyl such as nethyl, ethyl, propyl, isopropyl, butyl,
tert-butyl, pentyl, hexyl etc.), C3_6 cycloalkyl (e.g. cyclopropyl,

cycl obutyl, cyclopentyl, cyclohexyl etc.), Cr7- 10 aral kyl (e.g. benzyl,
phenet hyl &it@.),, pteferabilyxoplyerwh1Qs Bay4 kel kyhbetéthtadd wikdr | Lkgo 5
Alternatively, the two I | JULY 2006 44 substituents nay be taken together
wi th the malraggen attoms t ¢ef grm Aleycine, anthior BExanpllesominsuchcadinge! i ¢
am nocar bonyl group include a 3- to 8-nenbered (preferably 5- to

6- menber edtccy)cl i gn@ntnecarkenyl pxauplsscbfashe 5l ewet i diRyllcdmadndes
1-pyrrolidinyl carbonyl, piperidinocarbonyl, norpholinocarbonyl,

t hi OmDrphmjllgﬂogakppnxéh;cﬁvwwéein@thfyq,SLéﬁwlat@r-r;prf@spy*le oxb8treedl, n-
| - pi perazi nyl carbonyl, and 1-pi perazi nyl carbonyl which may be substituted

wi thg oweyallyl {SoBut$l, 6 salkyuthl suedraspaeyhyl pofdyl, Re@pY! and
i sopropyl, butyl, tert-butyl, pentyl, hexyl etc.), aralkyl (e.g. C7-10
aral kyl suygh as xdenmd .iPhenet il £ S det@fY! £8n91 SBal@nar vk xeughas

preferable. Examples of the 1lower alkoxy include C;_4

alkoxy such as methoxy, ethdxy, n-propoxy, isopropoxy, n-

butoxy, isobutoxy, sec-butoxy, tert-butoxy and the 1like,

10 and in particular, methoxy, ethoxy and the 1like are
preferable. Preferably, the lower alkyl, the lower alkenyl,

the cycloalky, the aryl, the aralkyl, the arylalkenyl and

the heterocyclic group may be substituted with 1 or 2 or 3

(preferably 1 or 2) substituents, wherein the substituents

15 may be the same or different from each other.

The "“N,N-disubstituted carbamoyl” means a carbamoyl

group having two substituents on the nitrogen atom.

Examples of one of such two substituents are the same as

those of the aforementioned “N-monosubstituted carbamoyl”,

20 and examples of the other include lower alkyl (e.g. Ci-¢

alkyl such as methyl, ethyl, propyl, isopropyl, butyl,

tert-butyl, pentyl, hexyl etc.), Cjs.s cycloalkyl (e.g.

cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl etc.), Ci-

10 aralkyl (e.g. benzyl, phenethyl etc., preferably phenyl-

25 Ci-4 alkyl etc.) and the 1like. Alternatively, the two



phenyl, 1-naphthyl, 2-naphthyl etc.), or the like at the 45, Rogjtion, and
the like. 15 As the "heterocyclic group bearing a hydrogen éton1 capabl e of
bei ng deprotonated"” of the "optionally substituted heterocyclic group
beari ng a hydrogen atom capabl e of beiQ% deprot onat ed"” represented by Y, a
5- to 7 20 nmenbered (preferably 5-nenbered) nonocyclic heterocyclic group
containing at |east one of a nitrogen atom a sulfur atom and an oxygen
atom (preferably a nitrogen-containing heterocyclic group) bearing a
hydr ogen at om capabl e of bein eprotonated (th i.5, capable of |eaving to
o o 55 RO T SR i nt SEE T Ve proten i RLBHOSEE FUOF 2006
45 Exanpl es of the "heterocyclic group bearin% a hydrogen atom capabl e of
bei ng deprét of&EED" & nENGde Tt eBFAPR - 5- yEXEAB1ES gPdup SHEDr eSent¥F 1 t he
formula: J 5 wherein i represents -0- or -5-, and j represents >C=0, >C=S
or >S(0) 2aminecarbanyd, IRl hyatvds- axo-1, 0 B -wxEdehed| (Bryferably
2, 5-di hydr o-5-thi oxo- 1, 2, 4- oxadi azol -3-yl, and
2, 5- di hydbo- stoxe-—nembendad)adrigdii c3-3Mireea pheipt alirdup TRechhed®rdeyclic
group bearing a hydrogen atom 10 capabl e of being deprotonated" nmay be
pr ot ect ed ageth dany loptribomatl,y substituted | owel-pykyblgdoopleprebaydbly Cl_4
al kyl) or an acyl group. Exanples of the optionally

piperidinocarbonyl, morpholinocarbonyl,

thiomorpholinocarbonyl (wherein the sulfur atom may be
oxidized), l-piperazinylcarbonyl, and l-piperazinylcarbonyl

. which may be substituted with lower alkyl (e.g. Ci-¢ alkyl

10 such as methyl, ethyl, propyl, isopropyl, butyl, tert-butyl,
pentyl, hexyl etc.), aralkyl (e.g. Cy.10 aralkyl such as
benzyl, phenethyl etc.), aryl (e.g. Ce10 aryl such as
phenyl, l-naphthyl, 2-naphthyl etc.), or the like at the 4-

position, and the like.

15
As the “heterocyclic group bearing a hydrogen atom
capable of being deprotonated” of the “optionally
substituted heterocyclic group bearing a hydrogen atom
capable of being deprotonated” represented by Y, a 5- to 7-
20 membered (preferably 5-membered) monocyclic heterocyclic

group containing at least one of a nitrogen atom, a sulfur
atom and an oxygen atom (preferably a nitrogen-containing
heterocyclic group) bearing a hydrogen atom capable of
being deprotonated (that is, capable of leaving to form a

25 proton) (that is, having an active proton) is used.



substituted | ower al kyl group include C1_4 al kyl which nﬁxuug%o&ybstituted
with phenyl optionally substituted with C1_3 15 alkyl, nitro, or ClL_ 3

al koxy, or Cl 3 al koxy (e.g. methyl, triphenylnethyl, methoxymnethyl,

et hoxynet hyl, p- methoxybenzyl, p-nitrobenzyl). Exanples of the acyl group

i ncl ude |l ower (C2_5) al kanoyl and benzoﬂﬁ. 20 Y is preferably an optionally
esterified carboxyl group, nore preferably, carboxyl or |ower

al koxycarboxyl, and nost preferably, carboxyl. | | JULY 2006 46 The formul a
[I] is preferably the formula [I']: wherein ring B represents an optionally
subst i t ut &Famp lgen Adndhe ndrre 2ar vpt 1 onar o ye shesringt edhgdriodiene atioly, R
represents an optionally esterified carboxyl group or a |inear hydrocarbon
group whi chpieplsulsst ivenrd dephosnnaspd’ondaldlyndsstieatfa el carpbxpndgraoup

and the other synbols are as defined in claim1. 10 The "optionally

esteri fi egroapbameplregrogegd neprgsenifenuly: R i ncl udes the sanme group as the
"optionally esterified carboxyl group” represented by Y. The "optionally

esterified carboT!L_group" of the "linear hydrocarbon group which is
substituted wt n_ 15 optionally esterified carboxyl group"” represented by
R i ncl udes_t he/game grjoup as the "optionally esterified carboxyl group"
represented by Y. The |"linear hydrocarbon group” of the "linear

N—
H
5 wherein i1 represents -0~ or -S-, and j represents >C=0,
>C=S or >S(0)2, (inter alia, 2,5-dihydro-5-oxo-1,2,4-
oxadiazol-3-yl, 2,5-dihydro-5-thioxo-1,2,4-oxadiazol-3~-yl,
and 2,5-dihydro-5~oxo-1,2,4-thiadiazol-3-yl are preferable).
The “heteroéyclic group bearing a hydrogen atom
10 capable of}being deprotonated” may be protected with an
optionally substituted lower alkyl group (preferably Ci-g
alkyl) or an acyl group. Examples of the optionally
substituted lower alkyl group include Ci-4 alkyl which may

be substituted with phenyl optionally substituted with C;-3

15 alkyl, nitro, or Ci;-3 alkoxy, or Ci-3 alkoxy (e.g. methyl,
triphenylmethyl, methoxymethyl, ethoxymethyl, pP-
methoxybenzyl, p-nitrobenzyl). Examples of the acyl group

include lower (C;-5) alkanoyl and benzoyl.

20 Y 1is preferably an optionally esterified carboxyl
group, more preferably, carboxyl or lower alkoxycarboxyl,

and most preferably, carboxyl.



hydr ocar bon group which is substituted with an optionaIIY 11 JULY 2006 47
esterified carboxyl group" represented by R includes the T e oups as
Cl 6 al kylene, Cl1L 6 alkenylene and C1_6 al kynyl ene which are preferably
exenplified as the "spacer whose main chain consists of 1 to 6 atons”
represented by X. 5 1n the formula [I']ﬁ6R is preferably a group
represented by the formula -(CH2)n-R , wherein R represents an optionally
esterified carboxyl group and n represents an integer of 0 to 6; a group
represented by the 10 formula -CH=CH (CH2)n.-R , wherein R represents an
optionally esterified carboxyl group and n' represents an integer of O to
4; or a group represented by the fornula - (CH=CH)--R , wherein R
represents an 5@@(ﬁﬂﬂmgﬂaeﬁ&kniﬁiﬁﬁﬁﬁﬁﬁ%k&ylt@@oﬁﬁrahaanflfépresents an
integer of 1 15 to 3. In the above fornulae, n is preferably an integer of
1to 4 (nore ﬁieferably 2) é?' IS eferably an integer of O to 2 (nore

pr ef er abl y ,O) EY i nt eger 1to 2 (nore preferably
1). The "optionall repkesented 20 by R

i ncl udes the same group A iorfal 'y ebtei fiJed carboxyl group"

repr esent ed by, Y, ; - oxyl A s pafticularly preferable. The
present inverRron al ' '

acceptabl e salt of a conpourld representedy

R [I']

wherein ring B’ represents an optionally substituted

5 benzene ring or an optionally substituted pyridine ring, R
represents an optionally esterified carboxyl group or a
linear hydrocarbon group which 1is substituted with an
-optionally esterified carboxyl group, and the other symbols
are as defined in claim 1.

10 The “optionally esterified carboxyl group” represented
by R includes the same group as the “optionally esterified
carboxyl group” represented by Y.

The “optionally esterified carboxyl group” of the
“linear hydrocarbon group which 1is substituted with an

15 optionally esterified carboxyl group” represented by R
includes the same group as the “optionally esterified
carboxyl group” represented by Y.

The “linear hydrocarbon group” of the “linear

hydrocarbon group which is substituted with an optionally



11 JULY 2006 48 by the formula [1]. Exanples of such a SﬂtﬁMA%ﬁ&ﬂ t he
conpound represented by the fornmula [I] has an acidic group ch as a
carboxyl group, a heterocyclic group bearing a hydrogen atom capabl e of
bei ng deprotonated and the like, 5 inclu salts with inorganic bases (e.g.
al kali metal such as sodium potassiunf%tc., al kaline earth netal such as
calcium magnesiumetc., transition netal such as zinc, iron, copper etc.)
or organic bases (e.g. organic am nes such as trinmethylam ne,

triethylanine,jé? t iséh droxynet hyl )am ne, pyridjne, picoline,
et hanol amSTST '%@%aﬁ Fﬁﬁ?%& %9 haﬁ@P&ﬁ%%ﬁt?ﬂCQEI5%ek9F$Hpﬁ§,TQHH
N, N - di benzyl et hyl enedi am ne, and basic am no aci ds such as arginine,
| ysine and®@hi tHIGRDS When $he cahbBLABSr epFesenfedehy lERe f Il £16] has
a 15 basic group such as an am no group, exanples of such a sajt i ncl ude
sal ts witRlikyongatic weids, asegared caaidy (exerlifiedcabothe adrRCaw tric
acid, sulfuric acid, phosphoric acid, carbonic acid, bicarbonic acid,
form ¢ acwhosacetainn vy propl ohs cofcldtot bi RkomsBacepiresacitdzd fynefi c
acid, 20 oxalic acid, tartaric acid, maleic acid, citric acid, succinic
acid5 malic acid, nethanesulfonic acid, benzenesulfonic acid,
p-tol uenesul fonic acid etc.), or acidic amno acids such as aspartic acid
and glutam c adrd. 25 Théoecanpaund I'epr esknt eéd byptdEefaspl aal | Jgrarum sal t
11 JULY 2006 -
represented by the formula - (CH,)4~R’, wherein R’
represents an optionally esterified carboxyl group and n
represents an integex of 0 to 6; a group represented by the
10 formula —-CH=CH- (CH3) nr—-R’, wherein R’ represents an
optionally esterified carboxyl group and n’ represents an
integer of 0 to 4; or a group represented by the formula -
(CH=CH) o»—-R’, wherein R’ represents an optionally
esterified carboxyl group and n” represents an integer of 1
15 to 3. In the above formulae, n is preferably an integer of
1l to 4 (more preferably 2), n’ is preferably an integer of
0 to 2 (more preferably 0), and n” is preferably an integer
of 1 to 2 (more preferably 1).
The “optionally esterified carboxyl group” represented
20 by R’ includes the same group as the “optionally esterified

carboxyl group” represented by Y, and, inter alia, carboxyl

is particularly preferable.

The present invention also includes the free form orx

25 pharmaceutically acceptable salt of a compound represented



49 thereof may be used as a prodrug. The prodrug refers tqgugy,ggmpound which
is converted into the conpound represented by the formula Flf or a salt
thereof as a result of a reaction with an enzynme or gastric acid under the
5 physiol ogical condition in a living boq%, that is, a conmpound which

under goes enzymati c oxi dati on, reduct i orf or hydrol ysis to formthe conpound
represented by the formula [1] or a salt thereof or a conpound which is
hydrol yzed with gastric acid to formthe conpound represented by the 10
formula [I] or a salt thereof. Exanples of a prodrug of _the conpound
represent ¥ byPehf T3 HA a [FI] or Exag@les tper 86¥Ch ndl ffd, t wh¥herheR¥npound
represented by the fornmula [I] or a salt thereof has an am no group, the
conpound iGPMERIU tRPERAeLYR ORY FReaEgrmvéd, [Alkpat @8 @cifdc group
phosphoryl ated (e.g. a conpound obtained by subjecting an amno group in

t he conpoungdlr eps esemantbdyyyt hgrbopnula Réfevpcacddlct atmreopeasing a

ei cosanoyl ati on, al anylation, pentylam nocarbonyl ati on,

(5- et hyl h2<doogreh, 3atthroxokpabde ydf ne¢ hogydaplrotynatticoh,and the like,

t etrahydrof uranyl ati on, 20 pyrrolidyl nethylation, pival oyl oxynethylation or
tert-5 but inatlivale®) saMhenwitie daopgundcr éprsesentedy byalkeli omatnkd dudh or a
salt thereof has a hydroxyl group, the conpound in which the hydroxy group
is acyl ated, abdyhaledotiwsphoryat edadkabonat eth tth gmedatonPaesnd Pt ai ned
by 25 subjecting the hydroxy group to acetylation, palmtoylation, 11 JULY

2006 calcium, magnesium etc., transition metal such as zinc,
iron, copper etc.) or organic bases (e.g. organic amines
such as trimethylamine, triethylamine,

10 tris (hydroxymethyl)amine, pyridine, picoline, ethanolamine,

diethanolamine, triethanolamine, dicyclohexylamine, and

N,N’-dibenzylethylenediamine, and basic amino acids such as
arginine, lysine and ornithine).

When the compound represented by the formula [I] has a

15 basic group such as an amino group, examples of such a salt

include salts with inorganic acids, organic acids (e.g.

hydrochloric acid, nitric acid, sulfuric acid, phosphoric

écid, carbonic acid, bicarbonic acid, formic acid, acetic

acid, propionic acid, trifluorocacetic acid, fumaric acid,

20 oxalic acid, tartaric acid, maleic acid, citric acid,

succinic acid, malic acid, methanesulfonic acid,

benzenesulfonic acid, p-toluenesulfonic acid etc.), or

acidic amino acids such as aspartic acid and glutamic acid.

25 The compound represented by the formula [I] or a salt



50 propanoyl ation, pivaloylation, succinylation, fumaryl atjiQR.200@l anyl ation
or di net hyl am nonet hyl car bonyl ation); when the conpound represented by the
formula [I] or a salt thereof has a carboxyl group, the conpound in which
the carboxyl 5 group is esterified or annpated (e.g. a conmpound obtained by
subj ecting the carboxyl group to ethyleéterification, phenyl esterification,
car boxynet hyl esterification, dinethylam nonethylesterification,

pi val oyl oxynet hyl esterification, 10 ethoxycarbonyl oxyethyl esterification,
pht hal i zyl esterification, (5-nethyl-2-o0xo-1, 3-di oxol en-4-

yl) et hyl é968h @Y e yefoRéxy BEREBony| BthyPESHEREf FEAETSN tot 2

met hyl am dation); and the |ike. These prodrugs can be 15 prepared fromthe
compound COPPESEs edh byt hé fEIHAEESE ] 1ngp ahsal ¢onperedf ISP L SARYRSH known
per se. In addition, a prodrug of the conpound represented by the formula
[I] or a ®alttheedesmuwidy hélchranged $sato ﬁ@@rfﬁﬁﬁp@andiréﬁﬁ@ééht@ﬁ By the
formula [I] or a salt thereof 20 under the physiol ogical condition as

descri bed rieact'iPevelwiprent anf Mediyarents", gesltric Maeiclll anndesi grihe

p. 163-198 published by Hirokawashoten in 1990. In addition, the conpound
repr ésent ethyly ol ifc@rlmulcandiltjicor arsald therieqf faydybhe hpdoussor a

anhydrous. 25 In addition, the conpound represented by the formula Il JULY
2006 compound which undergoes enzymatic oxidation, reduction or
hydrolysis to form the compound represented by the formula
[I] or a salt thereof or a compound which is hydrolyzed
with gastric acid to form the compound represented by the
10 formula [I] or a salt thereof. Examples of a prodrug of
the compound represented by the formula [I] or a salt
thereof include, when the compound represented Dby the
formula [I] or a salt thereof has an amino group, the
compound in which the amino group is acylated, alkylated or
15 phosphorylated (e.g. a compound obtained by subjecting an
amino group in the compound represented by the formula [I]
or a salt thereof to eicosanoylation, alanylation,
pentylaminocarbonylation, (5-methyl-2-oxo-1,3-dioxolen-4-
yl)methoxycarbonylation, tetrahydrofuranylation,
20 pyrrolidylmethylation, pivaloyloxymethylation or tert-
butylation); when the compound represented by the formula
[I]. or a salt thereof has a hydroxyl group, the compound in
which the hydroxy group is acylated, .alkylated,

phosphorylated or borated (e.g. a compound obtained by

25 subjecting the hydroxy group to acetylation, palmitoylation,



51 [I] or a salt thereof may be labelled with an isotope, Qhﬁﬂ?@ﬁ (e.g. 3H,
14 C, 355, 125l etc.). Anong the conpounds represented by th ormula [I],
preferred are: 5 3-[3-[7-chloro-3-[2-[[4-fl uoro-2-
(trifluoromethyl)phenyl]am no]-2-oxoet hyl]-6-nmnet hyl - 2- oxo-

2H-chr onen- 4-yl ] phenyl ] pr opi oni ¢ aci d, E)-3-[3-[7-chl oro-

6- et hyl - 2- oxo- 3- (2- oxo0-2-[ [ 2-

(trifluoronethyl)phenyl]anino]ethyl) 2H chronen-4 10 yl ] phenyl ] -2-propenoic
acid, 3-[3-[7-chl neth X0-

3- (2- oxo- Er%F?n?YiPFPBBVOﬁ%t QQiﬂﬁﬁﬂﬁ%uﬁ¥ﬁﬁ%ﬂ¥&@§l%ﬁ¥ fumarylation,

chr onen- 4- i phenyl ] propi oni ¢ acid, h 6- chl or o- 3-

(2-[[4-fl@ PBYéaF%PPHQ£NQﬁ@@%9Y}ﬁ%éﬁ9WF5ﬁV GFI?Qéié@ﬂ%ﬂW ; when the

7- met hyl - 2- oxo- 2H chr onen- 4- yI]phen%I] 2- propenoic acid, 3 15

[ 3-[ 6- chl epBPRULE- [eprEsgsited-by the formula [I] or a salt thereof
(trifluoronethyl)phenyl]am no]-2-oxoet hyl)-7-net hyl - 2- oxo-

2H chr onehad- vl |geryxy br gpicopi,c tiee dcofipBung- (32 { #héhhortdve carboxyl
3-(2-{[4-fluoro-2-(trifluoronethyl)phenyl]am no}-2

oxoebhyl ) gPeog04i6- [eghiefiyd i per amintalad ) (et byl b- 2dm@ROind obtained
chronen-4-yl } phenyl )acrylic acid, (2E)-3-(3-{7-chloro-3-(2-

{[ 4- chl orpy 2-sjiddtiorgpmetby| dphesyy ] agrwlp 2toxaettylgserification,

0X0- 6- [ (4- phenyl pi perazi n-1-yl ) et hyl ] -2H chronen-4- yl}phenyl)acrylic acid,

3-{7-chl oppeRyl@s{éAifivatood, - carboxymethylesterification,
(trifluoronethyl)phenyl]am no}-2-oxoethyl)-2-o0xo0-6-[(4 25
phenyl pi pgimetiy lani homebnkhl=dideehramn-i4ry, } benzoic acid, | | JULY 2006

pivaloyloxymethylesterification,
10 ethoxycarbonyloxyethylesterification,
phthalizylesterification, (5-methyl-2-oxo-1,3-dioxolen-4-

yl)methylesterification,

cyclohexyloxycarbonylethylesterification or
methylamidation); and the 1like. These prodrugs can be
15 prepared from the compound represented by the formula [I]

or a salt thereof by a method known per se.

In. addition, a prodrug of the compound represented by
the formula (I] or a salt thereof may be changed into the
compound represented by the formula [I] or a salt thereof

20 under the physiological condition - as described in
“Development of Medicaments”, wvol.7, Molecular Design,
p.163-198 published by Hirokawashoten in 1990.

In addition, the compound represented by the formula

[I] or a salt thereof may be hydrous or anhydrous.

25 In addition, the compound represented by the formula



52 3-{7-chloro-3-(2-{[4-chloro-2- :
(trifluoronethyl)phenyl]an no}-2- oxoet hyl ) - 2- oxo- 6-[ (4- '1JULY 2006

phenyl pi perazi n-1-yl ) met hyl ] - 2H chronen- 4-yl } benzoic acid; and a salt
thereof. 5 The conpound represented by the fornula [I] or a salt thereof
can be prepared according to the met hod°di scl osed, for exanpl e, in European
Pat ent Application Publication No.585913, European Patent Application
Publ i cati on 10 No. 602598,. JP-A 6-263736 or International Publication WD

02/ 06264, or by the follow ng nmethod. The conpound [I] or a salt thereof can
be preparéd] ¢Br dexanple, thyreaf bdy abiconldPehéer reblel i g off S@toPenpound
represented by the fornyl a [Jl]gsx [Jg] 15 wherein X represents hal ogen or
a trifl uordgBERa&ndSUlfonkt} éhoupsan& btakE-synbol s are as defined above, or
a salt thereof and then, if necessary, hydrogenation or hydrolysis, or a
conbi nati on of Ahohh rBart conpouddsY 2€06e58nTad dar bohgl ddmmilaeadfiion can
be performed according to the nethod described, for exanple, in

A. Schoenbprgfeetredabre:J. Org. Chem, 39, 3318-3326 (1974), M H dai, et al.,

5 3-[3-[7-chloro-3-[2-[[4-fluoro-2-
(trifluoromethyl)phenyllamino]-2-oxoethyl]-6-methyl~-2-ox0-
2H-chromen-4-yl]phenyl]propionic acid, (2E)-3-[3-[7-chloro-
6-methyl-2-oxo-3- (2-oxo-2-[[2-
(trifluoromethyl)phenyl]amino]ethyl)-2H-chromen-4-

10 yllphenyl]-2-propenoic acid, 3-[3-[7-chloro-6-methyl-2-oxo-
3-(2-0x0-2-[[2-(trifluoromethyl)phenyl]amino]ethyl)-2H-
chromen-4-yl]phenyl]propionic acid, (2E)-3-[3-[6-chloro-3-
(2-[[4-fluoro-2-(trifluoromethyl)phenyl]amino]-2-oxoethyl) -
7-methyl-2-oxo-2H~chromen-4-yl]phenyl]-2~-propenoic acid, 3-

15 [3-[6-chloro-3-(2~[[4~fluoro-2-
(trifluoromethyl)phenyl]amino]~2-oxoethyl)-7-methyl-2-0oxo~
2H-chromen-4-yl]phenyl]propionic acid, (2E)-3-(3-{7-chloro-
3-(2~-{[4-fluoro—-2~(trifluoromethyl)phenyl]amino}-2-
oxoethyl) -2-oxo-6~[ (4-phenylpiperazin-1l-yl)methyl]-2H-

20 chromen-4-yl}lphenyl)acrylic acid, (2E)-3-(3-{7-chloro-3-(2-
{[4-chloro-2-(trifluoromethyl)phenyl]amino}-2-oxoethyl) -2~
0x0—-6-[ (4-phenylpiperazin-1-yl)methyl]-2H-chromen-4-
yllphenyl)acrylic acid, 3-{7-chloro-3-(2-{[4-fluoro-2-
(trifluoromethyl)phenyl]amino}-2-oxoethyl)-2-oxo-6-{ (4~

25 phenylpiperazin-1l-yl)methyl]-2H-chromen-4-yl}benzoic acid,



Bull. Chem Soc.Jpn, 48, 2075-2077 (1975), D.Valentine, A ?ﬂﬁg.al.
J.Og. Chem, 46, 4616-4617 (1981). That is, the conpound qu I'S treated
with a palladiumcatal yst and a base under carbon nonoxi de at nosphere and
then reacted with a nucleophile to carggnylate t he conpound [I1]. Carbon
nonoxi de is used usually at 1 to 20 atm™,” 10 preferably 1 to 10 atm The
pal | adi um cat al yst includes palladium (11) acetate, palladium (11) chloride,
di hal obi s(tri aryl phosphi ne)palladium (11) (e.qg.
di chl orobi,s(tri phenyl phosphi ne) pal | adi un{ |
di br orobi é(g{ﬁi‘ﬁﬁzﬁ %1 o‘s@“ﬁjn@)’ a%oala‘?‘t#a )
di i odobi s(tri phenyl phosphi.ne) pal |l adi um ( #)
di chl or obi(§(ftl|filf18}r>9pﬁr¥6‘§’gﬁipﬁ€%“d’aﬂ Jamingg14y0%eethyl hng-oxo-6-[ (4~
hal oaryl bi s(triaryl phosphi ne)palladiunm(ll) (e.g. _ _
chl or opheRYEBY$PLPEFREAVI P pMate) plal 14 T eme) - et ¥l jPeppothe amddht of
the catal yst used is usually 0.005 to 0.1 nol, preferably 0.01 to 0.05 nol
per 1 nol aBfl aheadénpded@dfl-1]. In addition, when 1 to 50 nol (preferably 2
to 20 nol) of triarylphosphine (e.g. triphenyl phosphine, tri(o-
t ol yb) phosphi ne etc.) or bis(diaryl phosphino)al kyl (e.g. 25
1, 4- bi s(di phenyl phosphi no) butane, 1,3 | | JULY 2006 54
bi s(di phenyl phBkphicooppruophnesp ds 2ented (dy pherylfphrosil nd) letdane etdr)
coexists with 1 nol of a

thereof can be prepared according to the method disclosed,

for example, 1in European Patent Application Publication

No.585913, European Patent Application Publication

10 No.602598, JP-A 6-263736 or International Publication WO
02/06264, or by the following method.

The compound [I] or a salt thereof can be prepared,

for example, by carbonylation or Heck reaction of a

compound represented by the formula [II]:

R 0.0
P
\th N
H
15 X [IIj

wherein X’ represents halogen or a trifluoromethanesulfonyl
group and other symbols are as defined above, or a salt
thereof and then, if necessary, hydrogenation or hydrolysis,

or a combination of both reactions.



catal yst, the reaction may progress advantageously. The pasg ., gl udes
secondary amne (e.g. diethylam ne, 5 dicyclohexylamne etc.), tertiary
amine (e.g. triethylam ne, tributylamne, tetranethylethyl enediamne etc.)
and carbonate (e.g. sodium carbonate, t assi um car bonate, sodium
di carbonate). The anount of the base us is wusually 1 to 10 nol,
preferably 1 to 3 nol per 1 nol of the 10 conpound [I1]. The nucl eophile
i ncl udes water and | ower al cohol (e.g. nethanol, ethanol, butanol). The
anount of the nuycleophile ~used is usually 1 tq 100 |, preferably 1 to 10
o per 1 ol 1P (ARG | PP ACHOTh & A Mony P ALP SR e 2cHCH i
performed in the presence or the absence of a solvent. The sol vent includes
am des (e.tg. disrebaileer fgmcdd Lad met ¥ | B RFBLEdI idhe® - SARRBARERFY plfdsphori ¢
triamde) and nitriles (acetonitrile, benzonitrile etc.). The anmount of the
sol vent ugéd i sJ 2Ord@isRERy, abst 3318-3886m (1 Htker MoFydatoutedoalo 50
per 1 g of the conmpound [I1]. The reaction tenperature is usually about 10C
to 200C, Bydefefligimy &HesutIOC 4% 1«%1)“@—2%7régg?5bn Pi Melestiakoeutdrl .t o 100
hours, preferably about 5 to 80 hours 25 depending on a carbon nonoxi de
pressur e, ethelanpuhtOamdChér. 11 AR VA @DO64 657 ki(1PEdf) .a cdhaltystis, athase or a
reaction solvent, the reaction tenperature, and the |ike.

compound [II] is treated with a palladium catalyst and a

base under carbon monoxide atmosphere and then reacted with
a nucleophile to carbonylate the compound [II].
Carbon monoxide ‘1is wused usually at 1 to 20 atm.,
10 preferably 1 to 10 atm.

The palladium catalyst includes palladium (II) acetate,
palladium (II) chloride,
dihalobis (triarylphosphine)palladium (II) (e.g.
dichlorobis (triphenylphosphine)palladium(II),

15 dibromobis (triphenylphosphine)palladium(II),

diiodobis (triphenylphosphine)palladium (II),
dichlorobis(tritolylphosphine)palladium(ITI) etc.), and
haloarylbis(triarylphosphine)palladium(II) (e.qg.

chlorophenylbis (triphenylphosphine)palladium (II) etc.).
20 The amount of the catalyst used is usually 0.005 to 0.1 mol,
preferably 0.01 to 0.05 mol per 1 mol of the compound [II].
In addition, when 1 to 50 mol (preferably 2 to 20 mol) of
triarylphosphine (e.qg. triphenylphosphine, tri (o~
tolyl)phosphine etc.) or bis(diarylphosphino)alkyl (e.g.

25 1,4-bis(diphenylphosphino)butane, 1,3~



The Heck reaction can be perforned according to the netpo LJ_@()() exanpl e,

described in R F. Heck, Org. Reactions, 5 27, 345-390(1982). at is, the

conmpound [I1] is reacted with olefin in the presence of a palladi um catal yst

and a base. The olefin includes a corrqugﬂd represented by CHZ=CH

(CHZ)n'-R wherein R represents an'optionally esterified 10 carboxyl group

and n' represents an integer of 0 to 4, and a conpound represented by

CHZ=CH (CH=CH)n' .'-R wherein R represents an optionally esterified

car boxyl %r_oup and n" ' represents an integer of 1 to 2, which are

commer ci ally® (HRIGSHHIRNQTP I ROEPEEAPRB)Sa net hod known per se (e.g.le15

met hod described in R S Sandler and WKaro, "Organic Functional G oup

Pr epar at i HsS (G1Phemudeth @S £RQ) e1bane ehapl eFo2xigtsowdth 1cmept of R

(p.236-288), Chapter 10 (p.289-315)). The anount of olefin used is usually 1

to 10 nol capradivgtablihel 1eacthon hey Rrapress advapsapeonslyl-l]. 20 The

catal yst, the base and the reaction solvent are the sane as those for the

carbonyl ati on rHectbase incladdist issrondsery mircked [&1§. bddmitdey lemigedi um

i odide coexists, the reaction nmay progress advantageously. The reaction

t enpér at urdd dyss lususd i hanaboute OO0 f ote2bi260CGmpnef éeabl. y tah et yAGE itree ,150C.

The reaction tinme is. | | JULY 2006 56 about 1 hour to 100 hours, preferably

about 5 hawiduts/18Ghine, tetramethylethylenediamine etc.) and
carbonate (e.g. sodium carbonate, potassidm carbonate,
sodium dicarbonate). The amount of the base used is
usually 1 to 10 mol, preferably 1 to 3 mol per 1 mol of the

10 compound [II].

The nucleophile includes water and lower alcohol (e.g.
methahol, ethanol, butanol). The amount of the nucleophile
used 1is usually 1 to 100 mol, preferably 1 to 10 mol per 1
mol of the compound [II].

15 The carbonylation reaction 1is performed in the
presence or the absence of a solvent. The solvent includes
amides (e.qg. dimethylformamide, N-methylpyrrolidinone,
hexamethylphosphoric triamide) and nitriles (acetonitrile,
benzonitrile etc.). The amount of the solvent used 1is

20 usually about 1 to 100 ml, preferably about 10 to 50 ml per
1 g ¢f the compound [II].

The reaction temperature 1is wusually about 10°C to

200°C, preferably about 20°C to 150°C. The reaction time is
about 1 to 100 hours, preferably about 5 to 80 hours

25 depending on a carbon monoxide pressure, the amount and the



hours depending on the anmount and the kind of a catalyst,lﬁHAQggg or a
S The

reaction solvent, the reaction tenperature and the |iKke.
hydr ogenat i on reaction after the carbonyl ation reaction or the Heck

reacti on can be perfornmed by a net hod

ROwn per se (e.g. a nethod descri bed

in P.Rylander, "Catalytic Hydrogenationn Oganic Syntheses), Academ c

Pr ess,

the reaction step 3 descri bed herei nbel ow.

1979). The hydrolysis reaction follows, for exanple, 10 the nethod of
The starting conpound [II] or a

sal t therz§%¥# in the.af renentloned reacti on can be prepared the
b&4d,

net hod

d

3 of g)?&ﬁﬁ e, fn BEUrop&dn PaterdCabpri cation t Puii%at i on

No. 585913, JP-A 7 0844 gazette or 15 Ini nati onal Publication WO 02/06264
the simi| &F3REHE, Femhe 41 1 W g Fret hdT: 11 JULY 2006 57 0 O-

5 4 wherein R represents an al kyl group (e.g. nethyl th ropyl

etc.) aM§ ofipek §?ﬁ‘l§(’5ll§“ar%a’ésb&ef?%%or%%%véccﬂ%féylﬁ’@acg o & ep 1

is perfornmed by condensing the conpound [II'& or a salt thereof and a

t - butyl

reacti ve #8ethesti fer example, described in

5

10

15

20

25

.F.Heck, Org. Reactions,
27, 345-390(1982). That is, the compound [II] is reacted
with olefin in the presence of a palladium catalyst and a
base.

The olefin includes a compound represented by CHy=CH-
(CHz)nr-R” wherein R’ represents an:optionally esterified
carboxyl group and n’ represents an integer of 0 to 4, and
a compound represented by CHy;=CH-(CH=CH)p-r-R’ wherein R’
represents an optionally esterified carboxyl group and n’’’
represents an integer of 1 to 2, which are commercially
available or prepared by a method known per se (e.g. a
method described 1in R.S.Sandler and W.Karo, “Organic
Functional Group Preparations 1I”, Academic Press, 1983,
Chapter 2 (p.39-81), Chapter 9 (p.236-288), Chapter 10
(p.-289-315)). The amount of olefin used is usually 1 to 10
mol, preferably 1 to 3 mol per 1 mol of the compound [II].

The catalyst, the base and the reaction solvent are
the same as tﬁose for the carbonylation reaction. In
addition, when nickel [II] bromide or sodium iodide
coexists, the reaction may progress advantageously.

The reaction temperature 1is usually about 10°C to

200°C, preferably about 20°C to 150°C. The reaction time is

-COX 1



11 JULY 2006 58 of succinic acid npnoester. As the reactgﬁﬁﬂgg@hgative of

succinic acid nonoester, for exanple, acid halide (e.g. aci

oride etc

of succinic acid nonoal kyl ester (e.g. nethylester, ethylester, 5
propyl ester) is used. In particular, etgglsuccinic chloride is preferable.

The anount of a reactive derivative of

uccinic acid nonoester used is

usual ly equivalent to 10-fold nolar anmount, preferably equivalent to
3-fold nolar anpbunt based on the anount of the conpound 10 [II'] or a salt

thereof. The reaction is u |1y perfornmed advant ageously in the presence
of a base?gﬁgttﬁeIﬁﬁgé,t%nigsgng§%ﬂ p??é%{éhf% BESBLi & J¥tFs The 8Fgani c

base includes tertiary amnes (e.g. triethylam ne, diisopro

15 di azableYEPOHRREBERBY. OTh& engrigatiic and & it O hl kaf?

P

yl et hyl am ne,

afEehr @

-)

hydr oxi de such as |ithium hydroxide, sodium hydroxide, potassium hydroxide
and the |PRee #lkadi redcalicar pohueet, s(i1® abeaeliam darpsiatalrporagsi um
carbonate, cesium carbonate and the |ike; alkali netal hydrogencarbonate
such 20 ashsodlibm- hydrogencar bonate, potassi um hydrogencarbonate and the
i ke; alkali netal hydride such as sodi um hydride, potassium hydride and
t he bi ke. The @hvunhydfogebaséounsedeacsivsuabfyerquiival ecdrbongbatiiotO- f ol d
nol ar anmount, preferably equivalent to 3-fold nolar anpbunt based on the
amount of réhettonpoundhfel IHdclorreastalént benebt. performed by a method

known per se (e.g. a method described in P.Rylander,

“Catalytic Hydrogenation in Organic Syntheses),

Academic

Press, 1979). The hydrolysis reaction follows, for example,

10 the method of the reaction step 3 described hereinbelow.

The starting compound [II] or a salt thereof used in

the aforementioned reaction can be prepared by the method

described, for example, 1in European Patent Application

Publication No.585913, JP-A 7-10844 gazette or

15 International Publication WO 02/06264, the similar method,

or the following method:

25



I I JULY 2006 59 The reaction can be advantageously perfﬂﬁﬂﬁ%io@ a solvent.
As the solvent, a solvent having no adverse influence on'a reaction is used
and includes hydrocarbons (e.g. pentane, hexane, cycl ohexane, benzene,
toluene etc.), 5 hal ogenated hydrocarbons (e.g. dichloronethane, chloroform
etc.), ethers (e.g. diethyl ether, tetréﬁydrofuran, di oxane etc.), amdes
(e.g. N, Ndinethylformam de, hexanethyl phosphoric triamde etc.), ureas
(e.g. 1,3- dimethyl-3,4,5,6-tetrahydro-2(1H)-pyrimdine etc.) and 10
nitriles (e.g. acetonitrile, propionitrile etc.). The solvent may be a
single or a mxture of two or nore solvents in an approfriate ratio. The
anount of a sgh&ent usedoms usual l'y aboutRl to 100 nb, r ef gghbout 10
to 50 m per 1 g~ ¢ conpound [I1"] or” E v eof .~The reaction

a S oA

tenmperature i s usu about. -20C to the{boili Hoi nt of a solvent used in
the reaction; pre Hy.apdut  25C to 1Q0C, The reacti@n time is about 10
mnutes to 24 nours, pre

‘érably abdut 20Ri nut € hour s glependi ng on
the 20 kind of a base orla reaction solyent used, thp reacti nper at ur e
and the like. The reactf“on Jtep 2 is performed by t ing the conpound

[I1"] with a basq”gAs tlhedblse, for exanpl e, g?ﬁ pases as those
exenplified as a "bdse fok_&he reaction 25 ste C pbe-used. The anount of
a base used is usually X’ !

0 0
~T g

wherein R® represents an alkyl group (e.g. methyl, ethyl,
propyl, t-butyl etc.) and other symbols are as defined

above.

The reaction step 1 1is performed by condensing the

compound [II’] or a salt thereof and a reactive derivative



11 JULY 2006 60 about 0.1-fold to about 10-fold nol ar aanR%H,Bﬁgferably
about 0.1-fold to 1-fold nolar anpbunt based on the anoun e conpound
[11"]. or a slat thereof. The reaction can be performed advantageously in a
5 solvent. As the solvent, a solvent having no adverse influence on the
reaction is used and includes hydrocarbéﬁs (e. g pentane, hexane,
cycl ohexane, benzene, toluene etc.), hal ogenated hydrocarbons (e.g.
di chl oronet hane, chloroform etc.), ethers (e.g. diethyl ether,
t etrahydrof uran, dioxane 10 etc.), am des (e.g. N, N-dinethylformam de,
hexamet hy PFh8$§ReMI1iE BGEhitRNAEIL - ureas (e.g. 1, 3-
di met hyl -3, 4,5, 6-tetrahydro-2(1H -pyrimdine etc.) and nitriles (e.qg.
acetonitrile, psopheninagdtewe d9rivielveodletecabyibeaaidi mgheesces m xture
of two or nore 15 solvents in an appropriate ratio. The anount of the
sol vent ufed isxampakly abbdt Hatbddd00(edqg. prafiat abihycabglet et@.tio F nml per
1 g of the conmpound [Il"] . The reaction tenperature is usually about 20C
to the boshtngnpei atidcf moncdlkwdrdstesed(e gt heetlentd soar, peehelablg rabout
25C to 20 about 120C. The reaction time is about 30 mnutes to 24 hours,
pref 6rabl prapgutsteour i® 1dshaurs dependipagtdrculhe ki ndtholsachasecor a
reaction solvent, the reaction tenperature and the like. 25 The reaction
may progressoadyant ageoust¥royabeEOVI Ng The amount of a reactive
derivative of succinic acid monoester used 1is usually
equivalent to 10-fold molar amount, preferably equivalent
to 3-fold molar amount based on the amount of the compound
10 [II"] or a salt thereof.
The reaction is wusually performed advantageously in
the presence of a base. As the base, an organic or
inorganic base is used. The organic base includes tertiary
amines (e.qg. triethylamine, diisopropylethylamine,

15 diazabicycloundecene). The inorganic base includes alkali
metal hydroxide such as lithium hydroxide, sodium hydroxide,
potassium hydroxide and the like; alkali metal carbonate
such as sodium carbonate, potassium carbonate, cesium
carbonate and the like; alkali metal hydrogencarbonate such

20 as sodium hydrogencarbonate, potassium hydrogencarbonate
and the like; alkali metal hydride such as sodium hydride,
potassium hydride and the like. The amount of a base used
is wusually equivalent to about 10-fold molar amount,

preferably equivalent to 3-fold molar amount based on the

25 amount of the compound [II’'] or a salt thereof.



11 JULY 2006 61 water produced during the reaction wth {hg;,Reaps Stark
dehydration apparatus or the like. Alternatively the reaction step 1 and
reaction step 2 may be performed in one step. For exanple, the conpound 5
[I1"" "] or a salt thereof can be prepargd fromthe conmpound [I1"] or a salt
thereof in one step by using acid halidg (e.g. acid chloride etc.) of
succinic acid nonoal kyl ester (e.g. nethylester, ethylester, propylester) as
a reactive derivative of succinic acid nonoester and tertiary am nes 10
(e.g. triethylamne, diisopropylethylamne, diazabicycloundecene etc.) as a
base in an excé: ?ivﬁeﬁﬁﬁﬁﬁg. g%ﬂ t%%s S Mo rnp%ﬁ%QEW%Shdﬂidé-used
is usually _about 1.5-fold to 10-fold nolar anmount, preferably about

1.5-fol d €613eh§l-d nmotsr tAfoufPlNgddd of tHRlE®BbNtNBiIindhe NP5 EEVSEHEd [11"]
or a salt thereof. The ampbunt of a base wused is usually about 2-fold

10-f ol d mBRAAUGABENtON Pr EREFaBPYR abbuesedf end tinsluyde s Rrapcarbems based
on the amount of the conpound [I1"] or a salt thereof. The reaction can be
per f or ned (adganpagsens! y hexaae 2@ wolalgnands herzendvenoluansok¥ent) shavi ng
no adverse influence on a reaction is used. The kind and the anmpbunt of a
sol vént ubedlogeeatkd samxrasatbhmse floer gt helirddciiamtisinp, 1chTheofeaaot i on
tenperature is usually about 20C to the boiling point of a solvent used in
t he react ean, ) 25ephefrer gll.y .akldwtt REC dttheGO,C. t dJheali pded fonah | neibsaakout

etc.), amides (e.g. N, N-dimethylformamide,
hexamethylphosphoric triamide etc.), ureas (e.g. 1,3-
dimethyl-3,4,5,6-tetrahydro-2 (1H) -pyrimidine etc.) and
10 nitriles (e.g. acetonitrile, propionitrile etc.). The

solvent may be a single or a mixture of two or more
solvents in an appropriate ratio. The amount of a solvent
used is uéually about 1 to 100 ml, preferably about 10 to
50 ml per 1 g of the compound [II’] or a salt thereof. The
15 reaction temperature is usually about -20°C to the boiling
point of a solvent used in the reaction, preferably about
25°C to 100°C.
The reaction time is about 10 minutes to 24 hours,
preferably about 20 minutes to 12 hours depending on the
20 kind of a base or a reaction solvent used, the reaction
temperature and the like.
The reaction step 2 1is performed by treating the
compound [II”] with a base. As the base, for example, the
same bases as those exemplified as a base for the reaction

25 step 1 can be used. The amount of a base used 1s usually



11 JULY 2006 62 30 mnutes to 24 hours, preferably about ﬁg%ﬂ@ fes to 4
hours dependi ng on the kind of acid hallde or a base, the of a
reaction solvent, the reaction tenperature and the like. 5 The reaction
step 3 can be perforned by treating the_.,conmpound [II11"] with an acid or a
base. As the acid, organic acid (e.g. formc acid, acetic acid,,
trichloroacetic acid, trifluoroacetic acid, 10 benzenesulfonic acid,

p- toluenesulfonic acid etc.) or inorganic acid (e.g. hydrochloric acid,

hydr ob hosph d et b
used. rTﬁL” e e e e g o P
ti Lhe bas g8l kali metal 15 hydroxig . Lithi

hydr oxi do2°80t E)mﬁhﬁﬂ‘ﬁ&exa”‘?-gs&gq%%?%me Ee % ST 1 Pamabat

car bonat e % % sodi um car bognat e, potassi um carbonate, cesium carbonate
etc.) or 8FkiPE REFRPURGA 5&eﬂc§rﬁo@na?t]é‘t( EREredti um hydr ogencar bonat e,
pot assi um hydr ogencar bonate etc.) is 20 used. The anount of an acid or a
base used is u§88| | yea@hban 1C41B| ¢ o PROIEIRE nmeidyia dslaftus Iof efiér aBl y
about 1 fold to 10-fold nol ar anmount based on the anobunt of the conpound
[11'5 '].sPh¥epbact i @ c&hebesadvVanrtagedusiSl R ohdetirich &0 28d¥ereent. As

the solvent, a solvent having no adverse
influence on the reaction is used and includes hydrocarbons

(e.g pentane, hexane, cyclohexane, benzene, toluene etc.),
halogenated hydrocarbons (e.g. dichloromethane, chloroform

etc.), ethers (e.g. diethyl ether, tetrahydrofuran, dioxane

10 etc.), amides (e.qg. N,N-dimethylformamide,
hexamethylphosphoric triamide etc.), |ureas (e.qg. 1,3-
dimethyl-3,4,5, 6-tetrahydro-2 (1H) -pyrimidine etc.) and
nitriles (e.g. acetonitrile, propionitrile etc.). The

solvent may be a single or a mixture of two or more
15 solvents 1in an appropriate ratio. The amount of the
solvent used is usually about 1 to 100 ml, preferably about
10 to 50 ml per 1 g of the compound [II”]. The reaction
temperature is usually about 20°C to the boiling point of a
solvent used 1in the reaction, preferably about 25°C to

20 about 120°C.

The reaction time is about 30 minutes to 24 hours,
preferably about 1 hour to 12 hours depending on the kind
of a base or a reaction solvent, the reaction temperature
and the like.

25 The reaction may progress advantageously by removing



11 JULY2006 63 influence on the reaction is used and inchpg€§yﬂ%?rocarbons
(e.g. pentane, hexane, cycl ohexane, benzene etc.), lower alcohols (e.g.
nmet hanol , et hanol, propanol etc.), ethers (e.g. diethyl ether,

t etrahydrof uran, di oxane etc.), am des 1(e.g. N, N- di et hyl f or mami de,
hexanet hyl phosphoric triamde etc.) and ureas (e.g.

1,3-dinethyl-3,4,5 6-tetrahydro- 2 (1H) -pyrimdine etc.). In the case of
the reaction with an acid, the aforenentioned acid nay be al so used as a
sol vent . sol vent, ma

Th b a.sing%e a mxture of, two or 1Q nore, solvents
' an appriapiat BIPAERGY on Bl RExet S ol VEHtt L ¢ Y ell ot horn RRbEHE Y a
solvent used is usually about 1 to 100 pi, preferably about 10 to 50 m per
1 g of th&ehYERESIRE ERPFEatHTe Feddts oht ¥enperature is usual |y about -20C
to the boiling point of a _solvent used in the 15 reaction, preferably about
15C to 120C. The teeactioely ithe i 52agbiPn16 tAPndt 4 or 2AChoBR s StEPefer abl y
30 mnutes to 12 hours depending on the kind of an acid or a reaction
sol vent, TA¥ reEacPebhcrBAPeriat LIRe afdiePhe | FRE. SX@MTHE r ellee i 6FMPOEBU can
be perforned by reacting the conpound [II" " ], a salt thereof or a
reacti ve déiivatli ve aofsatlie tdwrdsoxy|cayr dup phepaoédwi rhmatbenpompdund
represented by the formula [II11]: I | JULY 2006 64 H2N
[II”] or a salt thereof in one step by using acid halide
(e.g. acid chloride etc.) of succinic acid monoalkylester
(e.g. methylester, ethylester, propylester) as a reactive
derivative of succinic acid monoester and tertiary amines
10 (e.qg. triethylamine, diisopropylethylamine,
diazabicycloundecene etc.) as a base in an excessive amount.
In this case, the amount of acid halide used is usually
about 1.5-fold to 10-fold molar amount, preferably about
1.5-fold to 3-fold molar amount based on the amount of the
15 compound [II”] or a salt thereof. The amount of a base
used 1s usually about 2-fold 10-fold molar amount,
preferably about 2-fold to 5-fold molar amount based on the
amount of the compound [II”] or a salt thereof.
The reaction can be performed advantageously in a
20 solvent. As the solvent, a solvent having no adverse

influence on a reaction is used. The kind and the amount

of a solvent used are the same as those for the reaction

step 1. The reaction temperature is usually about 20°C to

the boiling point of a solvent used in the reaction,

25 preferably about 25°C to 60°C. The reaction time is about



wherein the symbol is as defined above, or a salt thereof,; As,fhe reactive
derivative of the carboxylic acid, for exanple, acid halide (e.g. chloride,
brom de, etc.), acid 5 anhydride, m xed acid anhydride (e.g. anhydride with
met hyl carboni ¢ acid, anhydride with eth%Ecarbonic acid, anhydride with

i sobutyl carbonic acid), or active ester (e.g. ester with hydroxysuccinic
acid imde, ester with 1- hydroxybenzotriazole, ester with

N- hydr oxy- 5- nor bor nene 10 2, 3-di carboxyi m de, ester with p-nitrophenol,
ester with 8- oxyquinoline) is used. Inter alia, acid_halide is preferable.
Al t er nat i Vv yinEeeofpo PPYTSor Pred@aRver 2P URmy 0 Bl i epar &8 B
reacting the conmpound [II1'"" "' ] or a salt .5 thereof with a conpound

repr esent dQUHF tdRPIRA Y aO| the dringd saf t achdr Befl lide the Prb3eRce Wie a
coupling reagent. The coupling reagent includes carbodiimdes (e.g.

di cycl ohexyindardbdii mekct M 3spdivestthy | @nd noppesppn] -temperature and

et hyl carobodi i m de, N-cycl ohexyl-N -(2-norpholin-4 20 ylethyl)carobodiim de,
N- cycl ohexyle- Niked- (di ehtyl am no)cycl ohexyl ] carobodiimde etc.),

car bonyl di i m dazol e, N ethyl-5-phenylisoxazolium3' - sulfonate,

N et syl - 2' - hydr oxybenzi soxazol i untrifl uoroborate, I | JULY 2006 65

2- et hoxy- | - et hoxycar bonyl - 1, 2- di hydr oqui nol i ne, 2-

i sobut yl oxy- 1- irsiebutad oxys@ar ebepy3- a dbaydeeqguirield gy tLbgdzayr itdzol yl - N

compound [II’"’] with an acid or a base.
As the acid, organic acid (e.g. formic acid, acetic
acid,. trichloroacetic acid, trifluoroacetic acid,
10 benzenesulfonic acid, p-toluenesulfonic acid etc.) or
inorganic acid (e.g. hydrochloric acid, hydrobromic acid,
sulfuric acid, nitric acid, phosphoric acid etc.) can be
used. The acid may be a mixture of two or more acids in an
appropriate ratio. As the base, for example, alkali metal
15 hydroxide (e.g. lithium hydroxide, sodium hydroxide,
potassium hydroxide etc.), alkali metal carbonate (e.g.

sodium carbonate, potassium carbonate, cesium carbonate

etc.) or alkali metal hydrogencarbonate (e.g. sodium
hydrogencarbonate, potassium hydrogencarbonate etc.) 1is
20 used. The amount of an acid or a base used is usually

about 1-fold to 100-fold molar amount, preferably about 1-
fold to 10-fold molar amount based on the amount of the
compound [II’"’].

The reaction can be advantageously performed in a

25 solvent. As the solvent, a solvent having no adverse



hydr oxytri sdi et hyl am nophosphoni unhexaf | uor ophosphat e ang ;\R.y 2006

di phenyl phosphoryl azi de. When carbodiim de is used together wth an
additive, the reaction nay progress advantageously. As the additive,

N- hydr oxysucci ni m de, 1- hydroxybenzotri azol e,

3- hydr oxy- 4- oxo- 3, 4-di hydro-1, 2, 3- benz i azi ne,

N- hydr oxy- 5- nor bor nene- 2, 3-di carboxylic acid 10 i m de, ethyl

2- hydr oxyi mi no- 2- cyanoacet ate, 2-hydroxyi m no- 2-cyanoacetam de or the |ike
is used. A salt of the conpound [I1""] or [IIl] includes the sane salts as
t hose of e lERurR [Hhe asedesepnbed HB@@e?ndTH§Cﬁ§§@§i@WQQQQEﬁRQW%
performed in a solvent having 15 no adverse influence on the reaction (e.g.
hal ogenat el - hydP8B&RPERS RexEdNAs Edrdfeotane di ERNGEORet faRe) - etIBWer et her,
t etrahydrof uran, di oxane, dinethoxyethane, ethyl acetate, benzene, tol uene,
pyri di ne aig¢aiaNs dilgeghylfethandl de ctdtdrarls, pspersolhyeitochr bathers omati c
20 ami nes, amdes etc.). The present reaction can be perfornmed in the
presence dr.tche dilrsdnce effhar baset rdhgdroéacanpndiexperattice )i, s ansid g y
about -10C to 120C, preferably about OC to 100C. The reaction tine. is
usuald y abeuty.5 M MudesetbydBobhoams depr éfeetraaid th phoubsPhdr 26 ta i2dnilaur s.
The anpunt of the conpound [IIl] or a salt I | JULY 2006 66 thereof used is

about 1 tetz.nol #ewi vakent, preferably3-abaythiitg, 3, spb-eatiredlyeiioper 1
not of the conpound [II1"""'] or a salt thereof or a reactive derivative
t her eof . 2 (1H) -pyrimidine etc.). In the case of the reaction with
an acid, the aforementioned acid may be also used as a
solvent. The solvent may be a single, a mixture of two or
10 more solvents in an appropriate ratio, or a mixed solvent
with water. The amount of a solvent used is usually about
1 to 100 ml, preferably about 10 to 50 ml per 1 g of the
compound [II’’]. The reaction temperature is usually about
-20°C to the boiling point of a solvent used in the
15 reaction, preferably about 15°C to 120°C. The reaction
time 1s about 10 minutes to 24 hours, preferably 30 minutes

to 12 hours depending on the kind of an acid or a reaction

solvent, the reaction temperature and the like.

20 The reaction step 4 can be performed by reacting the
compound [II’'’’’], a salt thereof or a reactive derivative
of the carboxyl group thereof with a compound represented

by the formula [III]:



The base includes al kyl am nes such as triethylamne, cyc|jg,8 Afd nes such as
N- et hyl nor phol i ne and pyridine, aromatic am nes such as

N, N-di met hyl aniline and N, N-di ethylaniline, alkali metal carbonate such as
sodi um car bonate and potassium carbonate, and al kali netal

hydr ogencar bonate such as sodiun1hydro§gncarbonate and potassium 10

hydr ogencar bonate. The anpunt of a base used is about 1 to 5 nol

equi val ent, preferably about 1 to 3 npot equivalent per 1 nol of the
conmpound [I1.... Qr a salt thereof. When a solvent inmscible with water
is used in the reaction, water may be added to the reaction system
fatio to performthe reaction in a two-phase system

t is used, the reaction is wusually preferably

per f or ned orT- aqueous condition. The amount of a coupling reagent
used is abdut 1 to 10 mpryrequi valent, preferably about 1 to 3 nol

equi val ent per 1 20 nol of the conmpound [II"." ... ] or a salt thereof. When
an addit wheresnf sihtcheyymiseld, i$ has adedntetio abevesedn sa abalut thetreos .nol
equi val ent, preferably about 1 to 2 nol equivalent per 1 nol of a coupling
regent. Fast heie coaerivanmdde ifvasddren bl cyled oadkedsex yilavd NGgicih atfio@xo
group may be synt hesi zed by subjecting coumari nam de 11 JULY 2006 67 fused
with cycl eakkpne,t adidd dakl 08er gacly.onch o Blde APPioRiicat e stage, okcthe
synthesis. The oxidation reaction is performed using an oxidizing agent

(e. g5 pergBAgaRrabe, mixed acid anhydride (e.g. anhydride with

methylcarbonic acid, anhydride with ethylcarbonic acid,
anhydride with isobutylcarbonic acid), or active ester (e.g.
ester with hydroxysuccinic acid imide, ester with 1-

hydroxybenzotriazole, ester with N-hydroxy-5-norbornene-

10 2,3~dicarboxyimide, ester with p-nitrophenol, ester with 8-
oxyquinoline) is used. Inter alia, acid halide 1is
preferable.

Alternatively, the compound [II] or a salt thereof may

be prepared by reacting the compound [II’'’’’] or a salt

5 thereof with a compound represented by the formula [III] or
a salt thereof in the presence of a coupling reagent. The
coupling reagent includes carbodiimides (e.qg.

dicyclohexylcarbodiimide, N-{3- (dimethylamino)propyl] =N’ -

ethylcarobodiimide, N-cyclohexyl-N’-(2-morpholin-4-
20 ylethyl)carobodiimide, N-cyclohexyl-N’-{4-
(diehtylamino)cyclohexyl]carobodiimide etc.),
carbonyldiimidazole, N-ethyl-5-phenylisoxazolium-3’ -

sulfonate, N-ethyl-2’-hydroxybenzisoxazoliumtrifluoroborate,



chronate etc.) according to a nethod known per se (e.g. p AR Jgath, 11, et
al. the Journal of Organic Chem stry, vol.50, p.3239-3241, 1985). Wen R1,
R2, ring A, ring B or Y of the conpound (1) ,has a functional group capable
of converting into the 10 desired subst%#yent (e.g. a carboxyl group, an

am no group, a hydroxy group, a carbonyl” group, a thiol group, an ester
group, a sulfo group, a halogen atometc.), the functional group can be
converted by a nmethod known per se or the simlar nethod to prepare the

desired cqnpaound. éﬁ Fqr exanpl e arboxyl .group_can _be converted by
esterifi car oM ORIt BHEY G RaY Dl - ComvRY ST BRUPRC 12R- opti onal I v/
protected am no group, or the Ijke. An amn gro can be converted by
ami dat i on,ls§@|11ft(¥ﬁ3ﬂxéf‘|]o"rf-,50k?ﬁ‘i¥ %’él’%ﬁ?b%w%i a?rﬁﬁbygrwaepaﬁm% dati on,
or the like. 20 A hydroxy group can be converted by esterification,
car banoy| dPraFotdiFzyi et on, al I kyl ation, arylation, oxidation,
hal ogenation, or the |ike. A carbonyl group can be converted by reduction,
oxi dat i onhYdsoxathres Ui WA ORN@ st P ohuBhexAf drazephPEBRARLS  and
(thio)ketalization, 25 alkylidenation, thiocarbonylation, or the like. A
thi o5 | | diphen30edos®hpu® iade be conVeened dyriav®kyimideon, ioxi datsiesh, or
the like. An ester group can be converted by reduction, hydrolysis, or the
i ke. A stbfetiyeoup widrh bercomdditeivey tukfonaatctdabhonmayedpecbigaessor t he
| i ke. A hal ogen at om
advantageously. As the additive, N-hydroxysuccinimide, 1-
hydroxybenzotriazole, 3-hydroxy-4-oxo-3,4-dihydro-1, 2, 3~
benzotriazine, N-hydroxy-5-norbornene-2, 3-dicarboxylic acid
10 imide, ethyl 2-hydroxyimino-2-cyanocacetate, 2-hydroxyimino-
2-cyanoacetamide or the like is used.
A salt of the compound [II’'’"'"] or [III}] includes the
same salts as those of the compound [I] as described above.
The reaction is usually performed in a solvent having
15 no adverse 1influence on the reaction (e.g. halogenated
hydrocarbons such as chloroform, dichloromethane, ethyl
ether, tetrahydrofuran, dioxane, dimethoxyethane, ethyl
acetate, benzene, toluene, pyridine and N, N-
dimethylformamide, ethers, esters, hydrocarbons, aromatic

20 amines, amides etc.). The present reaction <can be

performed in the presence or the absence of a base. The
reaction temperature 1is usually about -10°C to 120°C,

preferably about 0°C to 100°C. The reaction time is

usually about 5 minutes to 48 hours, preferably about 0.5

25 to 24 hours. The amount of the compound [III] or a salt



5 can be converted by various nucl eophilic displacenment ygaGgtiphs., various
coupling reactions, or the like. As salts of the conmpounds [II'], [II"],

[11™ '] and (I1"",] used in the aforenentioned reactions, the sanme 10
salts as those of the conmpound [I] are A d. In each reaction of the
above-descri bed process for preparing the conpound [I] or a salt thereof
and each reaction for synthesizing the starting conpound, when the

starting conpound has an anino group, a carboxyl group or a 15 hydroxy group

bsti,t uent t td d t hem st
may be. | nCPGUGER TACG. (e 2GUBEL T bRt B ?Ieiqtpwile%t'a&fpfetrﬁ@cl Fm sty

protectin roup, na ved as necessary fo o tal e desired
conpound p}oﬁé%tg %fnﬁﬁqﬁﬂa%ﬁp%nPEG gt ofieL ¢ CEOMPOSE or ny|
optionally substltuted Cl-6 al kyl carbonyl (e.gqg. acety , ethylcarbonyl

etc.), phdhyl carBodA 2 CRM ANGHLCH e a? b%ﬁﬁ?/?tll”% geT Rk XPc ANSSRPL -
et hoxycar bonyl etc.), phenyloxycarbonyl C7-10 aral kyl -carbonyl (e.qg.
benzyi car B8Ry Pasec ipcliudasylalnkamiegs BUCIN, A6 26T #ehby helarenomeCHyCene i s
used. As a substituent for them 11 JULY 2006 69 a hal ogen atom (e.g.
f1 uobi ne, aghhesi neuchr g nirmestyAmorphelyineClamsd aldkydi-diardonyplicofrgtg.c
met hyl carbonyl, ethyl carbonyl, butyl carbonyl, etc.), a nitro group or the
amines such as N,N- dlmethylanlllne and N,N-diethylaniline,
alkali metal carbonate such as sodium carbonate and
potassium carbonate, and alkali metal hydrogencarbonate
such as sodium hydrogencarbonate and potassium
10 hydrogencarbonate. The amount of a base used is about 1 to
5 mol equivalent, preferably about 1 to 3 mol equivalent
per 1 mol of the compound [II’"’’’] or a salt thereof. When
a solvent immiscible with water is used in the present
reaction, water may be added to the reaction system at an
15 appropriate ratio to perform the reaction in a two-phase
system. When a coupling reagent is used, the reaction is
usually preferably performed under non-aqueous condition.
The amount of a coupling reagent used is about 1 to 10 mol
equivalent, preferably about 1 to 3 mol equivalent per 1
20 mol of the compound [II’'’’’] or a salt thereof. When an
additive is further used, the amount to be used is about 1
to 5 mol equivalent, preferably about 1 to 2 mol equivalent
per 1 mol of a coupling regent.

Further, coumarinamide fused with cycloalkane having

25 an oxo group may be synthesized by subjecting coumarinamide



like is used. The number of substituents is around 1 to 3 jf.y¥AR0g Protecting
group for a carboxyl group, for exanple, optionally substituted C1_6 alkyl
(e.g. nmethyl, ethyl, n-propyl, i-propyl, n-butyl, tert-butyl etc.),

phenyl, trityl or silyl is used. As a sz@stituent for them a hal ogen atom
(e.g. fluorine, chlorine, bromne, iodine, 10 etc.), fornyl, Cl1_6

al kyl -carbonyl (e.g. acetyl, 15 ethylcarbonyl, butylcarbonyl, etc.), a nitro
group or the |I|ike is used. The nunber of substituents is around 1 to 3. As

a protectin roup, for a hydroxy group, for exanple, optionally substituted
Cl 6 al kylfu%&%g. Wty | ?ygﬁﬁﬁﬁkaﬁ% pridhyl OXi9BEORYI | FRASUHAD tipt-tﬁﬂyu
etc.), phenyl, C7_10 aralkyl_ (e.g. benzyl, etc.), fornyl, C1 6 .

al kyl - car BERYPPI(@t§ HSasyIof dilty I bofsis et CT§<,e PREAGE &RV cALBG&HHOD
benzoyl, C7_10 aral kyl -carbonyl (e.g. benzylcarbonyl etc.), pyranyl,
furanyl, d&islAerdrormrd | LRéNPs %e@%l%ZangoaS?@@Qi{%ém PermeRemNadchal ogen
atom (e.g. fluorine, <chlorine, bromne, iodine etc.), Cl1L 6 alkyl (e.g.

met hyl , ehhphate- ppiopyl eccordiglenyp, aC7meédhadalkydwr(epgr bemzyle.-detc.)
a nitro group or the like is used. The nunber of substituents is around 1
to 45 25 AsBasmethod DIIyertvialg. atpeotEoiimml goéumrgamiet hGdehilstiylY 2006
70 known per se or the simlar nethod is used. For exanple, a nethod of -
treating &opt6bechi.n@3P-32d 1w tlivekoi d, base,

When R!, R?, ring A, ring B or Y of the compound (I)
vhas a functional group capable of converting into the

10 desired substituent (e.g. a carboxyl group, an amino group,
a hydroxy group, a carbonyl group, a thiol group, an ester
group, a sulfo group, a halogen atom etc.), the functional
group can be converted by a method known per se or the
similar method to prepare the desired compound.

15 For example, a carboxyl group can be converted by
esterification, reduction, amidation, conversion into an
optionally protected amino group, or the like. An amino
group can be converted by amidation, sulfonylation,
nitrosation, allkylation, arylation, imidation, or the like.

20 A hydroxy group can be converted by esterification,
carbamoylation, sulfonylation, allkylation, arylation,
oxidation, halogenation, or the like. A carbonyl group can
be converted by reduction, oxidation, imination (including
oximation and hydrazonation), (thio) ketalization,

25 alkylidenation, thiocarbonylation, or the 1like. A thiol



reduction, ultraviolet-ray, hydrazine, phenylhydrazine, ;s Hqﬁb
N- et hyl di t hi ocarbamat e, tetrabutylanmonium fluoride, 5 or p adi um
acetate is used. The conpound [I] or a salt thereof obtained by the

af orenenti oned net hod can be isol ated a%g purified by, for exanple, usual
separation nmeans such as recrystallizati distillation and

chromat ography. Wen the present conpound 10 [I] thus obtained is in free
from it can be converted into a salt by a nethod known per se or the
simlar nmethod (e.g. neutralization) and, .conversely, when the present
conpound FHUH SCBBt ASedoryeztes thorar%]%YHé’rtéd?n' i PX&Qﬁtl%@ncoW%rtté't? into
the free formor another salt by a nethod known per 15 se or the simlar
net hod. WHérkSt-her ePBr eS8pEF ca¥r PYBMERRN 0fP] hEXBIRFG R [AY] , redhsdeon,

i ndi vidual optical isomers and a m xture thereof are i ncluded in the scope
of the préyemoliveient iconh.thd Mdigkd redh sthésegreuvpersnniy benyptiteal by

resol ved according to a 20 known per se neans, or nay be prepared

i ndi vi dualshuy f cBiandelathermonpedndtfibh, amathet Herkeof add laapogenugtdnher eof
of the present invention (hereinafter, abbreviated as the conpound of the
present i maant ben idors@rtebsdesy arEridbww toxtteapdidate andphaverddarp d-rich
pl ague regressing 25 activity, the conpound of the present invention is
useful 11 rdU¥i20QG “hdiupremesiting osadt tehs ngoacuhe hywear di al

infarction, acute coronary syndrone such as unstabl e angi na, peri pheral

As salts of the compounds ([II’"}, ([II”], [II’'’'’'] and

[II’"""] wused in the aforementioned reactions, the same
10 salts as those of the compound [I] are used.

In each reaction of the above-described process for
preparing the compound [I] or a salt thereof and each
reaction for synthesizing the starting compound, when the
starting compound has an amino group, a carboxyl group or a

15 hydroxy group as a substituent, a convéntional protecting
group used in peptide chemistry may be introduced into the
substituent and after the reaction, the protecting group
may be removed as necessary to obtain the desired compound.

As a protecting group for an amino group, for example,

20 formyl, optionally substituted C;.s alkylcarbonyl (e.g.
acetyl, ethylcarbonyl etc.), phenylcarbonyl, Cij.¢ alkyl-
oxycarbonyl, (e.g. methoxycarbonyl, ethoxycarbonyl etc.),
phenyloxycarbonyl, Cr-10 aralkyl-carbonyl (e.qg.
benzylcarbonyl etc.), trityl, phthaloyl or N, N-

25 dimethylaminomethylene is used. As a substituent for them,



artery occlusion, restenosis after percutaneous coronary Plast y (PTCA),
restenosis after stent placement, nyocardial 5 infarctioh! J¥lacHEfi ¢ heart
failure such as angina, arteriosclerosis, intermttent claudication,
cerebral apoplexy (e.g. cerebral infarction, cerebral enbolus, cerebral
henorrhage), lacnar infarction, cerebralo%ascular denentia, and the |ike of
a mammal (e.g. nouse, rat, rabbit, 10 dog, cat, cow, pig, nonkey, human,
etc.), and are useful as a defoam ng agent. Further, the conpound of the
present invention has ACAT inhibitory activity (preferably, macrophage ACAT
i nhi bi tory achlegey, s ype. §. AQAuomindl t ohy cadtnieyi tlyyomibe and acxhimere used
as a safe prophylactic or therapeutic agent against hyperchol esterol em a,
hypertri glateerni,dem a&,_; hypeslkpertarbehher oscliergsi s ame ttiyeeasesrder, ved
therefrom (e.g. ischemc heart failure such as nmyocardial infarction, and

cerebral &Wl'c%rrkfbrﬁﬁlr Jdepusythaaposglebralc 20, i af @rﬁtﬂoor*g@éuﬁebebrta{e
apopl exy) ina manmal (e.g. nhouse, rat, rabblt dog, cat, cow, pig, nonkey,

human et c.))ixeThe RIRsENt THB“HEmEEEaé?°s@59¥i€§én%§ égea&ohaa 1r gy essi ng,
suppressi ng progression of or stab|I|2|ng an arteriosclerotic |esion, which

CorE U e PESSEAL ERcRAma e maopoent sy ety supRessl g

preferably used d n gaEbLnahhon %BQti’i‘tW’é’dC‘)@ LedULE3Be (o.g. methyl,
ethyl, n-propyl, i-propyl, n-butyl, tert-butyl etc.),
phenyl, trityl or silyl is used. As a substituent for them,

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

10 etc.), formyl, Ci-¢ alkyl-carbonyl (e.g. acetyl,
ethylcarbonyl, butylcarbonyl, etc.), a nitro group or the

like is used. The number of substituents is around 1 to 3.

As a protecting group for a hydroxy group, for example,

optionally substituted Cj-¢ alkyl (e.g. methyl, ethyl, n-

15 propyl, i-propyl, n-butyl, tert-butyl, etc.), phenyl, Ci_19
aralkyl (e.g. benzyl, etc.), formyl, Cj;.¢ alkyl-carbonyl

{(e.g. acetyl, ethylcarbonyl etc.), phenyloxycarbonyl,

benzoyl, Cs-.19 aralkyl-carbonyl (e.g. benzylcarbonyl etc.),

pyranyl, furanyl, silyl or the 1like 4is wused. As a

20 substituent for them, a halogen atom (e.g. fluorine,
chlorine, bromine, iodine etc.), Ci-¢ alkyl (e.g. methyl,

ethyl, n-propyl etc.), phenyl, Ci.10 aralkyl (e.g. benzyl

etc.), a nitro group or the like 1is used. The number of

substituents is around 1 to 4.

25 As a method of removing a protecting group, a method



i nhi bitor. The conmpound of the present invention can be also used 5 as a
prophyl actic or therapeutic agent against Al zheiner's disBdge?ultiple

ri sk syndrone and netabolism syndrone. In treatnment of these di seases, the
conpound of the present invention may be used al one or nmay be used in 10
conmbi nation wth other pharnmaceuti cal caﬁponents including other lipid

| oneri ng agents or chol esterol |owering agents, nyocardial protecting
agents, coronary disease treating agents, diabetes treating agents, thyroid
dysfunction treating agents, nephrotic syndrone treating agents, 15

ost eopor oKNEWIy P& B§ agerithe anidiidiomethetal sfapedre FPFregKPAYl&geds. In
this case, each of these conpounds is preferably adm nistered as an oral
fornul ati metoerd i ¢f rMecesthny, amprbéeatning sgeered iwithf @andf &ase,
suppository as a rectal formulation. I'n this case, exanples of a 20
possi bl e cenponeénth,t o bkt conbd hed-rag} uddyldraztres [ ephgenythgfirbrane,,
bezafi brate, genfibrosil, fenofibrate, W-1463, GM578 etc.], nicotinic
aci d, der isevdtiumed-awrdhgrialioglies-atdwerecd, [Eeigralact pi amxoahdmptabealije , bi | e
acid-binding resin [e.g. cholestyram ne, chol estipol etc.], cholesterol 25

absospt i oBrspppnassufg acerpawnds [egl. sitosterol, neonycin I | JULY 2006 73
etc.], cholesterol biosynthesis inhibiting conpounds [e.g. HMG CoA

reductase inhi bhtorcssdumg l[avaséat iah, sl evasedtddt optavasHatyP, the
fluvastatin, atrovastatin, pitavastatin,
aforementioned method can be isolated and purified by, for
example, usual separation means such as recrystallization,
distillation and chromatography. When the present compound
10 [I] thus obtained is in free from, it can be converted into
a salt by a method known per se or the similar method (e.g.
neutralization) and, conversely, when the present compound
{I] is obtained as a salt form thereof, it can be converted
into the free form or another salt by a method known per
15 se or the similar method.

When there are optical isomers of the compound [I],
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

20 known per se means, or may be prepared individually.

Since the compound [I], a salt thereof and a prodrug
thereof of the present invention (hereinafter, abbreviated
as the compound of the present invention in some cases) are

low toxic and safe and have lipid-rich plaque regressing

25 activity, the compound of the present invention is useful



rosuvastatin etc.], squal ene epoxidase inhibitors [e.g. NB 5 598 and
anal ogues etc.], and HDL increasing agents due to inhi B {Yoh2¥ chol esterol
ester transporting protein [JTT- 705, CP-529-414 etc.]. Still other possible
conponents to be conbined are oxidosqualine-|anosterol cyclase, for
exanple, a decalin 10 derivative, an dZadecal i n derivative and an indane
derivative. In addition, when conbining with: diabetes treating agent
[actos, losiglitazon, kinedak, penfill, humalin, euglucon, glimcron,
daonil, novolin, 15 nmonotard, insulins, glucobay, dinelin, rastinon,
baci | con,fafeamgieiviens indgszPki nsredat §oani deugemyocaniiol d idematcidon
treating agent [dried thyroid gland (thyreoid), |evothyroxine sodium
(t hyr adi c@)te lqatdnamoni sy mdsenk upuciit ayrens heb lEhpngnaw, npe rZ@heephl ot i ¢
syndrone treating agent: prednisolone (predonine), prednisolone succinate
sodi um ( preconi nercluseblny| predhesokase sficer nateer cothnenySolaprddrdrml ) ,
bet anet hasone (rinderon)];. anti-coagul ating agent [dipyridanole
(Persant iplastdi | @z )di hysh toady ©f $ def 2or (sbarti pdicemealopimfiorardial
clopidogrel, FXa inhibitor]; 11 JULY 2006 74 chronic renal failure treating
agerg [diiwfeldasidre. 9. ikehesen denddasi X)failwre! ansdeh( | unet omeR)inzosem de
(diart)], depressor (e.g. ACE inhibitor (enalapril maleate

arteriosclerosis, intermittent claudication, cerebral

apoplexy (e.g. cerebral infarction, cerebral embolus,

cerebral hemorrhage), lacnar infarction, cerebral vascular

dementia, and the like of a mammal (e.g. mouse, rat, rabbit,

10 dog, cat, cow, pig, monkey, human, etc.), and are useful as
a defoaming agent.

Further, the compound of the present invention has

ACAT inhibitory activity (preferably,. macrophage ACAT

inhibitory activity, subtype 1 ACAT inhibitory activity),

15 and can be used as a safe prophylactic or therapeutic agent
against hypercholesterolemia, hypertriglyceridemia,
hyperlipemia, atherosclerosis and diseases derived

therefrom (e.g. ischemic heart failure such as myocardial

infarction, and cerebral vascular disorder such as cerebral

20 infarction or cerebral apoplexy) in a mammal (e.g. mouse,
rat, rabbit, dog, cat, cow, pig, monkey, human etc.).

The present invention also provides an agent for

regressing, suppressing progression of or stabilizing an

arteriosclerotic lesion, which  contains the present

25 compound. Such an agent for regressing, suppressing



(renivase)) and Ca antagoni st (manidipine), a-receptor 5 ?§§ﬁ
angiotensin |l receptor antagonist (candesartan C|Iexet1llU 0 or al

adm nistration is preferred. In view of lipid-rich plaque regressing
activity and ACAT inhibitory activity, 5he conmpound of the present 10
invention is suitable for preventing and treating thronbus formation. For
this purpose, the conpound of the present invention is adm nistered al one
or in conbination with the follow ng known treating agents, preferably via
an oral route: 15 thronbus formatjon preventing or treating_agent:

ant i coagul%ﬂgﬁ§%W%|Q%ror[ S RO hkpat % %%d?ﬁﬁ?rh%ﬁ‘éi?ﬁo%ét aSSiHaR Marfarin
potassium (warfarin), Xa inhibitor], thronbolytic agent [e.g. tPA

ur oki nasePreafmabdivat BFee  HyewOTE NGt igpi WD sul f Ay oneduaitasan)

di pyri danol e 20 (persantin), ticlopidine (panaldine), cilostazol (pletaal),
GPl I b/ 11| 4ndibagedi-st (ReoPro), clopidogrel]; coronary vasodilating agent:

ni fedipine, diltiazem nicorandil, nitrous acid agent; nyocardi al
protecting agefitie cangicatdATRE- K hepaneesen 25l mvnelot heh | paanbageasst us@dot ensi n
ant agoni st, or the like. 11 JULY 2006 75 The conpound of the present

i nveBti onasay heradsolased; oagahestpehe ish@avemegairesit dAtehsémern’s
conbination with a biological preparation (e.g. antibody, vaccine

prepar at i diiseate,) mofl tdp leoriisned irrapy dnd cosbibhal i on wihlrgeeetic

In treatment of these diseases, the compound of the

present invention may be used alone or may be used in

10 combination with other pharmaceutical components including
other lipid lowering agents or cholesterol lowering agents,
myocardial protecting agents, coronary disease treating
agents, diabetes treating agents, thyroid dysfunction
treating agents, nephrotic syndrome treating agents,

15 osteoporosis treating agents and chronic renal failure
treating agents. In this’case, each of these compounds is
preferably administered as an oral formulation or, if
necessary, may be administered in a form of a suppository

as a rectal formulation. In this case, examples of a

20 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 and probcol], bile acid-binding

resin [e.g. cholestyramine, cholestipol etc.], cholesterol

25 absorption suppressing compounds [e.g. sitosterol, neomycin



S therapy or the like. Exanples of the antibody and the vaccine preparation
include, in addition to a vaccine preparation against aHb“Bﬁéngn T, a
vacci ne preparation CETP, a CETP antibody, a TNF a anti body, an anti body
agai nst ot her cytokine, an anyloid P vaccine preparation, 10 and 1-type

di abet es vacci ne (DI APEP-277 of Peptor, 'éc.), an antibody or a vaccine
preparation agai nst cytokine, renin or angiotensin enzynme and a product
thereof, an antibody or a vaccine preparation against an enzyne and a
protein involved in blood |ipid metabolism an antibody or 15 a vaccine

agai nst aretendynechunte st prot ebhosmnshesd si nirdiidagud acpopoondsi .ol ysi s
systemin blood, and an antibody or a vaccine preparation against a protein
i nvol ved iHMGs&oéharedie treeteabioth Sm or | sschi asr bsivesaaten, B awplses tafn,
genetic therapy include therapy using a gene 20 relating to cytokine, a
renin or aprgvatsersiim,enzyitervestatipy odust roheseat int her ppyausisitg tBNA decoy
such as NFFB decoy, therapy using antisense, therapy using a gene relating

to an enzysevardak ipr @ited .1, plateshe nepboodasé pidhipiaboki $&. g(.e Ng- gene
relating to metabolism excretion and absorption 25 of chol esterol,

triglycerisde, éﬁ—'&ﬂi@i@?uéé okter 1bl eah | Hb1, JWh¥r2886 ngb azjammoau@l o,

therapy using a gene relating to an enzyne and a protein (e.g. growh

factors sychigsthigh acﬁd MESR st & pYo! é%@elrn t\ié&%pslﬁ&rﬂlzr?gl tbenapyédir ect ed
to peripheral vessel obstruction or the Iike, therapy u5|ng a gene
705, CP-529-414 etc.].
Still other possible components to be combined are
oxidosgualine-lanosterol cyclase, for example, a decalin
10 derivative, an azadecalin derivative and an indane
derivative.
In addition, when combining with:
diabetes treating agent [actos, losiglitazon, kinedak,
penfill, humalin, euglucon, glimicron, daonil, novolin,
15 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);
20 nephrotic syndrome treating agent: prednisolone

(predonine), prednisolone succinate sodium (predonine),

methylprednisolcone succinate sodium (Solu-Medrol),
betamethasone (rinderon)]; anti-coagulating agent
(dipyridamole (Persantin), dilazep dihydrochloride

25 (comelian), ticlopidine, clopidogrel, FXa inhibitor];



5 relating to a protein involved in saccharide netabolismor 1insulin

resi stance, and anti sense agai nst cytoki ne such as TNF]V$¥€FW%iiver, t he
conmpound of the present invention can be also used in conbination with
vascul ari zation therapy utilizing various organs regeneration such as heart
10 regeneration, kidney regeneration, péﬁbreas regeneration and vessel
regeneration or transplantation of marrow cells (marrow nononucl ear cell,
marrow stemcell etc.). The conmpound of the present invention can be used
15 orally or parenterally by injection, drip, inhalation rectal

admi ni st r &hremicr 1Ll adi bl $¥e at F6RakhddcandBet udddugstiicsi s ,[wor9as a
phar maceuti cal conposition (e.g. powders, granules, tablets, pills,

capsul es, furjoseriislss, (sppaps, entlmebasidel i xiluweturpensi oagossolidd ons
etc.). 20 That is, at |east one of the conpounds of the present invention
can be usddialrdnd, areraessaon xtere. wéh anhphatoacéaehibdablry lacoepteatile
carrier (adjuvant, excipient, additive, and/or diluent). 25 A

phar maceut(ireali va@®Qsi taren can henf agon ot ed (AdnJWiYi 60O 7&—@@@:@%@0@ to a
conventional nethod. Such a formulation can be usually prepared by

m xi g/ kneadicre rgn agyivecegrponent raddhr @ldiantweprsunh asaadeeGitRirent, a
diluent, a carrier and the like. Herein, a parenteral adm nistration

includes %igkbewtiangous idiLCtdMMini Mt FRAVENQUSs | pLEELEGRG. | ntranmuscul ar
injection, intraperitoneal injection and
In view of lipid-rich plaque regressing activity and
ACAT inhibitory activity, the compound of the present

10 invention is suitable for preventing and treating thrombus
formation. For this purpose, the compound of the present
invention i1s administered alone or in combination with the
following known treating agents, preferably via an oral
route:

15 thrombus formation preventing or treating agent:
anticoagulating inhibitor [e.g. heparin sodium, heparin
potassium, warfarin potassium (warfarin), Xa inhibitor],
thrombolytic agent [e.g. tPA, urokinase], anti-platelet
agent [e.g. aspirin, sulfinpyrazone (anturan), dipyridamole

20 (persantin), ticlopidine (panaldine), cilostazol (pletaal),
GPIIb/IIIa antagonist (ReoPro), clopidogrel];

coronary vasodilating agent: nifedipine, diltiazem,
nicorandil, nitrous acid agent;
myocardial protecting agent: cardiac ATP-K opener,

25 endothelin antagonist, urotensin antagonist, or the like.



dripping infusion. A fornmulation for injection, for exa IJ 1;@ Eterile
i njecti on aqueous suspension or oily suspension can be g?&ﬁa} 4 using a

sui tabl e di spersing 10 agent or wetting agent and a suspendi ng agent by a
met hod known in the art. The sterile formulation for injection nmay be a
sterile injectable solution or suspensid® in a diluent or a solvent which
is non-toxic and can be administered parenterally, such as an aqueous
solution. 15 Exanples of an acceptable vehicle or solvent which can be used
include water, Ringer's solution and isotonic saline. As a solvent or a
suspendi ng solRentcompabehtel Hom-rrosant| énventéan pavabsoadsed usashl |y.

For such purpose, any non-volatile oil or fatty acid can be used, including
20 nat ur alagerinsymttihet iabore et symediediscdacsy ohl capbihattipn adithy as wel |
as natural or synthetic or sem -synthetic nono- or di- or triglycerides. A
supposi t oy ofleg ircedt gbr okt at sdn at(ecn .camthidboqy epazediby pirepagagn.act i ve
ingredient with a. suitable 25 non-stimulating additive, for exanple, a

subst ance ewti.gh ¢5 3% KRInb20OH TBezalpiyd ot aondhimmalt itceiTpet et Ugentdid S
liquid at the tenperature of intestinal tract to nelt in a rectum whereby

rel edsi ng thbeapet i ¥ ithgs edi@Bl, susBmp9ecacad Hd egnamdodgolam hydrene
glycols. 51t is also effective to conbine with a suitable base (e.g.
pol ymer ofyabutiviel CpaebdraRalofern efl ey coliit aeidition to a vaccine
preparation against angiotensin II, a vaccine preparation
CETP, a CETP antibody, a TNF o antibody, an antibody
against other cytokine, an amyloid P vaccine preparation,
10 and l-type diabetes wvaccine (DIAPEP-277 of Peptor, etc.),
an antibody or a vaccine preparation against cytokine,
renin or angiotensin enzyme and a product thereof, an
antibody or a vaccine preparation against an enzyme and a
protein involved in blood lipid metabolism, an antibody or
15 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
20 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 a gene relating to
an enzyme and a protein involved in blood lipid metabolism

(e.g. gene relating to metabolism, excretion and absorption

25 of cholesterol, triglyceride, HDL-cholesterol or blood



copol ymer of butyric acid-glycolic acid, a mxture of a P lﬁqﬁé of butyric
acid and a polyner of glycolic acid, polyglycerol fatty aci ¢ er etc.) to
obtain a sustained- 10 release fornulation. Exanples of a solid dosage form
for oral adm nistration include the aforenentioned powders, granul es,
tablets, pills, and capsul es. Formul ati d® with such a 15 dosage form can be
prepared by m xi ng and/ or kneadi ng an active ingredi ent conpound wi th at

| east one additive, for exanple, sucrose, |actose, cellul ose, nmannitol
(D-mannitol), maltitol, dextran, starches (e.g. cornstarch),

ni cr ocr ystPAPSPR ld@lidil-oskle syay, Usigionat eSsnehireilad 1ngo thi #B8s&AF Y Sect i ns,
tragacanth guns, gum arabic, gelatins, collagens, casein, albumn,

synt heti c 388 senpreyaifeticc 9-podypeEs drcdioycerswely. asudlvrfa doday&GEdr m can

contain further additives as usual, including inert diluents, [lubricants
such as nagredived sireavaseylpregatcvani résrapoyh 5 eastedar abepsrapthegarlbi c
aci d, antioxidant such as ascorbic Il JULY 3006 79 acid, a-tocopherol and

cyst ei ne, vdssent egbantrsicte.og.  ocar ostar ndlikese sodiramly, hbisdder s a( e ggne
hydr oxypropyl cellul ose), thickening agents, buffering agents, sweeteners,
fl averi ngragentsgand perpooesinTabvelseand npidd schayide hetbhs01eBihenirc
coated. Exanples of oral liquid fornmulations include pharmaceutically

accept abl enenuli si GRS 1 HTES, afdi XhtSsepdspensgiiong angksloindi ensh wei ch may
contain inert
TNF. Alternatively, the compound of the present invention
can be also used in combination with wvascularization
therapy utilizing various organs regeneration such as heart
10 regeneration, kidney regeneration, pancreas regeneration

and vessel regeneration or transplantation of marrow cells

(marrow mononuclear cell, marrow stem cell etc.).

The compound of the present invention can be used

15 orally or parenterally by injection, drip, inhalation
rectal administration or local administration and can be

used as it 1is, or as a pharmaceutical composition (e.g.
powders, granules, tablets, pills, capsules, injections,
syrups, emulsions, elixirs, suspensions, solutions etc.).

20 That 1is, at least one of the compounds of the present
invention can be used alone, or as a mixture with a
pharmaceutically acceptable carrier (adjuvant, excipient,

additive, and/or diluent).

25 A pharmaceutical composition can be formulated



di uents which are conventionally used in the art, for exanple wat er and,

i f necessary, additives. Such oral 10 liquid fornulatloné 19 pr epared by
t he conventional nmethod, for exanple, by mxing an active ingredient, an
inert diluent and, if necessary, other additives. An oral fornulation

usual ly contain about 0.01 to 99W4 pref/drably about 0.1 to 90W4 nornally
about 0.5 to 50W6 of the active 15 ingredi ent conpound of the present

i nvention, though the anmount may vary dependi ng on the dosage form The
dose for a certain patient is determ ned depending on the age, body weight,
gener al cedidddimg SeX,a @iventaddhal shedhoqn tsoeh adforinslkatiicon gade,
excretion rate, 20 drug conbination, and a degree of the disease treated

currentlypas wkidl as ﬁﬁ@ﬁré@ﬂb?r mlx/idg/mrﬁrardﬁ{y pdiRgLet i egr essipathaagent
contai ning the conpound of the present invention is |ow toxic, and can be

used safely.tpl t§dcﬂ§ﬂi\Ye§|0§§cMaEa'sesar¢e@5%BﬂpHJQn@n bhey 2B &ondi b ‘é@r%rl%rbOdy
wei ght of a patient, the type of the I JULY 2006 80 conpound t he

admi ni st r ahjoR HOYtigANd e 4 ke %erﬁ@érafxé&ﬂiﬁls‘é’QQVElBﬁe(in%%u%les
prophyl actic or thérapeutic agent ‘agai nst hyperl ipenma, it may be about 1

to 500 me.prelarabluy aboutsd0ube: 300 M a3 ALARLINE, | N0r edhSRL i, 8 I

an oral formil ation, and abou 6 100 ngy, prefera Iy ab
usual Iy ahout L0, 20 M ag; an. ash ve; singredient, Jh 11,2021 ent eraly

forrrulatlon ad

dripping infusion. A formulation for injection, for
example, a sterile injection aqueous suspension or oily
suspension can be prepared using a suitable dispersing
10 agent or wetting agent and a suspending agent by a method
known in the art. The sterile formulation for injection
may be a sterile injectable solution or suspension in a
diluent or a solvent which 1is non-toxic and can be
administered parenterally, such as an aqueous solution.
15 Examples of an acceptable vehicle or solvent which can be
used include water, Ringer’s solution and isotonic saline.
As a solvent or a suspending solvent, a aseptic non-
volatile o0il- can be also used usually. For such purpose,
any non-volatile o0il or fatty acid can be used, including
20 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

25 non-stimulating additive, for example, a substance which is



(about 60 kg). No toxity is observed in these ranges. 10 TthQB&§¢nt

i nvention also provides: (1) a pharmaceuti cal conpositioHJg

nprising the

conmpound of the present invention with a concomtant drug (hereinafter,

abbrevi ated as a concom tant fornulation), (2) a method for regressing

lipid-rich plaque or a nethod 15 for inM biting ACAT, which conprises

adm nistering a conbination of an effective anount of the conpound of the

present invention and an effective anount of a concomitant drug to a

manmal , andlégﬁ a met hod for ﬁreventing or treating acute nyocardial 20
3y

infarctiorgo t @oronartgrs

drosBpeunehuas ubvtabile adgiandd pevi pHee al

artery occlusion, restenosis after percutaneous coronary plasty (PTCA),

rest enosi & aafgeara tstentopl aceeeninal athecbstbemesdits inmpocarcdival whe ekt i on,
ischemic heart failure such as angina, arteriosclerosis, intermttent 25
cl audi cat ir@l,eaceirepr ghe vastilvar idigordiasnisuchuak eer eli@o 1bhudeY 2006 81

apopl exy (e.g. cerebral infarction, cerebral enbolus, cerebral

henor r hage) ,

| acnar i nfoaylgidtry1ares efrgdovascul ar  denentia, Al zheiner's di sease,

mul tiple risk syndrone and netabolism syndrone, hyperlipem a,

hyperchol est or altem &, adsby pefddglwcerd dephpine W@MuSshoEABYELOba i ch
conprises admnistering a conbination of an effective anount of the

conpound Qfe.tghelgpéfﬁﬁ@% ipvenkt PR @nd ARy ef fecihye apupiycoiia eI tant
manmal .

drug to a

copolymer of butyric acid-glycolic acid, a mixture of a

polymer of butyric acid and a polymer of glycolic acid,

polyglycerol fatty acid ester etc.) to obtain a sustained-
10 release formulation.
Examples of a solid dosage form for oral

administration include the aforementioned powders, granules,

tablets, pills, and capsules. Formulation with

such a

15 dosage form can be prepared by mixing and/or kneading an

active ingredient compound with at least one additive, for

example, sucrose, lactose, cellulose, mannitol (D-mannitol),

maltitol, dextran, starches (e.g. cornstarch),

microcrystalline cellulose, agar, alginates, chitins,

20 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 1inert diluents,

lubricants such as magnesium stearate, preservatives such

25 as parabens and sorbic acid, antioxidant such as ascorbic



Exanpl es of a, concom tant drug which can be used with 10 Hpg %onpound of
the present invention include the aforenentioned pharnacgu&l“eﬁo%onponents
ot her than the conpound of the present invention and other hyperlipem a
treating agent, a diuretic, a hypertension treating agent, a cardiac
failure treating agent, an arrhythm a tﬂ@ating 15 agent, an anti-coagul ant,
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
antiinfl amuwetdory ageatophe201lst erral datyagenhe, an dimmumoregahas or (eay.

anti protozoal agent, an anti-ulcer agent, an antitussive or expectorant, a
sedat i ve, caosaregtididss ars@hiumanxi etlyimdens, afe.anti pbydhokivpragerdt, a
nmuscl e rel axant, an antiepilepsy agent, an antidepressant, a narcotic

ant agoni stceldmlast) 25 Hiunen iagenigerats anbuf et engi ggagent , saceitbawns,, a
vitamn | | JULY 2006 82 derivative, a bone-cal cium netabolizing agent, an
ost eopor osilavbiréalg nggagent anan pydfumds s t rMmeadlioty agedt pidn sanhayr beumati c
agent, an anti-asthmatic agent, a pollakiuria or urin incontinence treating

agents, a weral hdadiildireodtedephEapaphyst gatd g agestid afoaihaPbe idersmatiti s
treating agent, an allergic rhinitis treating agent, an
include pharmaceutically acceptable enmulsions, syrups,
elixirs, suspensions and solutions, which may contain inert
diuents which are conventionally used in the art, for
example, water and, 1if necessary, additives. Such oral
10 liquid formulations can be prepared by the conventional
method, for example, by mixing an active ingredient, an
inert diluent and, if necessary, other additives. An oral
formulation usually contain about 0.01 to 99W%, preferably
about 0.1 to 90W%, normally about 0.5 to 50W% of the active
15 ingredient compound of the present invention, though the
amount may vary depending on the dosage form.

The dose for a certain patient is determined depending
on the age, body weight, general condition, sex, diet,
administration time, administration mode, excretion rate,

20 drug combination, and a degree of the disease treated
currently as well as other factors.

A lipid-rich plaque regressing agent containing the
compound of the present invention is low toxic, and can be

used safely. Its daily dose varies depending on the

25 condition and body weight of a patient, the type of the



endot oxi n antagoni st or antibody, a signal transm ssion jnphiBighor, an
inflammatory nedi ating effect inhibitor, an inflammtory nediati ng effect

i nhibiting antibody, an anti 10 inflammuatory nediating effect inhibitor, and
an anti- inflammtory nedi ating effect gahibiting agent. Inter alia, a
hyperlipem a treating agent, a diuretic, a hypertension treating agent, a
cardiac failure treating agent, an arrhythma treating agent, an
anti-coagul ant, an anti 15 platelet agent, a diabetes treating agent, a HDL

i ncreasin agent , d an unstabl e pl aque stabili zi agent are ref erabl e.
Exanpl es g?mB BBﬂcoﬁgﬁhn?dﬂFBéngﬁégopﬂaﬁ”fﬁ% aB@oﬂQﬂ%n??gﬁednﬁﬁaPﬁQEeuticaI

conponents are_specifically |listed below 20 (1) Hyperlipenma treating

agent HVCEEBRPLBdudt’sle Y58f bRforr (REPLYI3NakEafin, thed@RS st Gt pASDE

atorvastatin etc.), fibrates (e.g. sinfibrate, clofibrate alumnium

cli nofi br ag@ingenohyBealdrerda)y, ini iRYexdfang®awsi nt (e:9. chBPeshylrani de

etc.), nicotinic 25 acid fornulation (e.g. niconol, niceritrol, tocopherol

| JULY 20pB6e88rabtit phaud et@. §o gOlywd a3t ansachigeed fatadiert dll]

derivative (e.g. ethyl icosapentate, polyene phosphatidylcholine,

mel i bam deéne&s. pravefetrmbletiberoland ebputgdmia-tor yiZEhaotg, soysferablgtc. ),

el astase, sodium5 dextran sul fate, squal ene synthetase inhibitor, CETP

i nhi bi torabethyll Zcchd @ om3; [ 4es(Zlint gbo?: 1 to 20 mg as an active
ingredient [I] in a parenteral formulation for an adult

(about 60 kg). No toxity is observed in these ranges.

10 The present invention also provides:

(1) a pharmaceutical composition comprising the compound
of the present invention with a concomitant drug
(hereinafter, abbreviated as a concomitant formulation),

(2) a method for regressing lipid-rich plaque or a method

15 for inhibiting ACAT, which comprises administering a
combination of an effective amount of the compound of the
present invention and an effective amount of a concomitant
drug to a mammal, and

(3) a method for preventing or treating acute myocardial

20 infarction, acute coronary syndrome such as unstable angina,
peripheral artery occlusion, restenosis after percutaneous
coronary plasty (PTCA), restenosis after stent placement,
atherosclerosis, myocardial infarction, ischemic heart
failure such as angina, arteriosclerosis, intermittent

25 claudication, cerebral vascular disorder such as cerebral



phenyl propoxy) phenyl ] propi onate [ Chem Pharm Bull], 38, 796(1990)]
(2) Diuretic 10 thiazide diuretic (benzyl hydro- chorothlaiiﬂ@‘

cycl opent hi azi de, ethi azi de, hydrochl or ot hi azi de, hydrofluneth|a2|de,

met hycl ot hi azi de, penfl ut hi azi de, polyth|a2|de trichl oronethiazide etc.),
| oop diuretic (chlortalidone, clofenanlée i ndapam de, nmefruside, 15

neti crane, sotol azone, tripam de, qui nethazone, netolazole, furosem de,
mef rusi de etc.), potassiumretaining diuretic (spironolacton, trianterene
etc.). (3) Hypertension treating agent f[1] Synpat hetic nerve suppressant 20
a2 stinul apeplexy. cleord di neerghanabed fagigdifodoi neceralpiay| dephodts.) ,
ganglioni c bl ocking agent (e.g. hexanmethonium trinmethaphan etc.),
presynaptb@rﬁb@@Remqmﬁqﬁha@&berb&yhén,LmﬂmMQQquﬁrnﬂzﬁﬁmﬁﬂnaaépular
resci nam ne, reserpine, syrosingopine etc.), neuron blocker (e.g. 25

bet ani di ndemgonananetil theEnet ts) diglkeaslkockerlfizphe kilkskl iyh@0O6e 84nd
bunazosi n, doxazocin, prazosin, terazosin, urapidil etc.), t blocker (e.g.
propr anol oktabaddlsal , styntonde, nitprmtl pemibunihypdotholadeasbakmia,
penbutol ol , carteolol, carvedilol, pindolol, acebutolol, atenolol,

bi sogr ol ohypeetepgakekrideriabeiraltl rorms Ut cdngd ¢ 1 & Pt rRoLBI cefhprisel?]

Vasodi | at or
administering a combination of an effective amount of the
compound of the present invention and an effective amount
of a concomitant drug to a mammal.
Examples of a. concomitant drug which can be used with
10 the compound of the present invention 1include 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
15 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 antiinflammatory agent, a
20 steroidal agent, an immunoregulator, an antiprotozoal agent,
an anti-ulcer agent, an antitussive or expectorant, a
sedative, an anesthetic, an antianxiety agent, an
antipsychotic agent, a muscle relaxant, an antiepilepsy

agent, an antidepressant, a narcotic antagonist, an anti-

25 tumor agent, an anti-allergic agent, a vitamin, a vitamin



cal ci um channel antagonist (e.g. manidipine, nicardiping,;nklyadi pine,
ni sol di pi ne, nitrendi pi ne, benidipine, am odi pine, aranidipine etc.),
pht hal azi ne 10 derivative (e.g. budral azi ne, cadral azi ne, ecarazi ne,

hydr al azi ne, todralazine etc.). [3] ACE_.inhibitor alacepril, captopril,
cilazapril, delapril, enalapril, Iisinéﬁril, tenmocapril, trandol april,
qui napril, imdapril, 15 benazepril, perindopril etc. [4] Angiotensin ||

receptor antagoni st | osartan, candesartan, val sartan, telm sartan,
irbesartan, forasartan etc. [5] Diuretic (e.g. the aforenentioned.diuretics)
20 (4) Cafi§fFa¥aftdiPure € eatiH HeilWar ditoMPel hgbh® (e2§Sn8igi t 6% n,
di goxin, nmethyldigoxin, |anatoside C, proscillaridine), a,(3- stimulant
(e.g. epi REFRPPAECSAGT eptf Pphrd négerdopraft ef ERBF L tigopgaifiHel NHodarpani ne,
dobut anmi ne, denopami ne etc.), 25 phosphodi esterase inhibitor. (e.g.
anr i none, ami | rArdne;hadumdthy 26Q6n85 olgr i naneihpdibohlitaci deagert,), eal ci um
channel sensitivity pronoter (e.g. pinobendan etc.), nitrate agent (e.g.
ni trogl ycepilhakisoser bhdeumiity atecen tinendCE tingaithirtopr ageny, & heenal
af orenenti oned ACE inhibitors etc.), diuretic (e.g. the 5 aforenenti oned
diuréticsfefituye oar pephitrioge,t hybitdecarienpneyentvesnaratopes aarmaphyliki ne
etc.).
treating agent, an allergic rhinitis treating agent, an
endotoxin antagonist or antibody, a signal transmission
inhibitor, an inflammatory mediating effect inhibitor, an
inflammatory mediating effect inhibiting antibody, an anti-

10 inflammatory mediating effect inhibitor, and an anti-
inflammatory mediating effect inhibiting agent. Inter alia,

a hyperlipemia treating agent, a diuretic, a hypertension
treating agent, a cardiac failure treating agent, an
arrhythmia treating agent, an anti-coagulant, an anti-

15 platelet agent, a diabetes treating agent, a HDL increasing
agent, and an unstable plaque stabilizing agent are
preferable. Examples of a concomitant drug other than the
aforementioned pharmaceutical components are specifically
listed below:

20 (1) Hyperlipemia treating agent

HMG-CoA reductase inhibitor (e.g. fluvastatin,
cerivastatin, atorvastatin etc.), fibrates (e.g. simfibrate,
clofibrate aluminium, clinofibrate, fenofibrate etc.),

anion exchange resin (e.g.cholestylramide etc.), nicotinic

25 acid formulation (e.g. nicomol, niceritrol, tocopherol



(5) Arrhythm a treating agent sodium channel blocker (e.g.;igyi,g4di ne,

procai nam de, disopyram de, ajimaline, cibenzoline, |idocaine, diphenyl 10
hydant oi n, nexil etine, propafenone, flecainide, pilsicanide, phenytoin

etc.), R Dblocker (e.g. propranolol, aIprSnoIoI, buf et ol ol , oxprenol ol ,
atenol ol , acebutol ol, netoprolol, bisoﬁ ol ol , pindolol, carteolol,
arotinolol etc.), potassiumchannel blocker (e.g. am odarone etc.), calcium
15 channel bl ocker (e.g. verapam |, diltiazemetc.) etc. (6) Anticoagul ant

and antipl atel et agent sodiumcitrate, activated protein C_tissue factor
bat hway | AHICBIRGR eant PEERY onbi PO VYA 18AFt egdf T A SEAToth LA r OB
gabexate, sodium.ozagrel,. ethyl icosapentate, 20 beraprost sodi um
al prost adFer iyt fyl | i{ReJ-ti sokithlyd, strEPESRERASE et c. ( PPlDiAet es
treating agent sulfonyl urea (e.g. tolbutam de, chlorpropam de,
gl ycopyr arh@éphatdcoiebaniidie t olrezbimaieidel | dedcl am Hegetablgl yiskeaiod etc. ),
bi guanide (e.g. netformn hydrochloride, 11 JULY 2006 86 buformn
hydr ochl orliedg -et galnmaaoglyzeosildas eoysiticrictlor ete..d., edglsitbose, scaribose
etc.), insulin sensitizer (e.g. pioglitazone, troglitazone etc.), insulin,
gl ucégon, deditabet i cs«cbiigpt e cat isgmatlreest | ngyageatage. g.indpdditestat €ETP 5
etc. (8) HDL increasing agent

inhibitor, ethyl 2-chloro-3-[4-(2-methyl-2-

phenylpropoxy)phenyll]lpropionate [Chem. Pharm. Bull], 38,
2792-2796(1990) 1.

(2) Diuretic

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

polythiazide, trichloromethiazide etc.), loop diuretic
(chlortalidone, clofenamide, indapamide, mefruside,
15 meticrane, sotolazone, tripamide, quinethazone, metolazole,
furosemide, mefruside etc.), potassium retaining diuretic
(spironolacton, triamterene etc.).
(3) Hypertension treating agent
[1] Sympathetic nerve suppressant
20 a; stimulant (e.g. clonidine, guanabenz, guanfacine,
methyldopa etc.), ganglionic blocking agent (e.g.
hexamethonium, trimethaphan etc.), presynaptic blocker (e.g.
alseroxylon, dimethylaminoreserpinate, rescinamine,

reserpine, syrosingopine etc.), neuron blocker (e.g.

25 betanidine, guananethidine etc.), o1 blocker (e.qg.



squal ene synthetase inhibitor, CETP inhibitor, LPL actiMai@K 86C- (9)
Unst abl e pl aque stabilizing agent 10 MVP inhibitor, kinase inhibitor etc.
(10) Vasodil ator oxyphedrine, diltiazem tolazoline, hexobendi ne, banethan,
cl oni di ne, nethyl dopa, guanabenz etc. ( %) Vasoconstrictor 15 dopani ne,
dobut am ne, denopam ne etc. (12) Hypertensive agent dopam ne, dobutani ne,
denopam ne, digitoxin, digoxin, nethyldigoxin, |lanatoside C, G Strophantin
etc. (13) Antibacterial agent 20 [1] Sufonam de sul fanethizol e,
sulfisoxaiple sul fanmpnonet hoxi n sul f,amet hi zol e,, salazosulf;pyridine,

e

silver suPPRGEE7Re X291 QuPRBFERE 25 TR act W13t pefichi-d raci d
trihydrate, enoxacin, 11 JULY 2006 _87 norf| oxacin, of|oxacin, tosufl oxacin,
tosilate, B Slocdoxtei % hpaPBERNSLPde, Nasiadidloxaeime hgkir oBhPERFAE 0L,
sparfl oxacin, fleroxacin etc, £3] Anti -tubercul ous agent 5 isoniazid,

et hanbut oPupétreHedt-ol IRGERBEALer iIRRNPULPLaki neSdIGeeicdle acrgvELaletum

p-am nosalicyl ate),
pindolol, acebutolol, atenolol, bisoprolol, metoprolol,

5 labetalol, amosulalol, arotinolol etc.).
[2] Vasodilator
calcium channel antagonist (e.g. manidipine,
nicardipine, nilvadipine, nisoldipine, nitrendipine,
benidipine, amlodipine, aranidipine etc.), phthalazine
10 derivative (e.g. budralazine, cadralazine, ecarazine,
hydralazine, todralazine etc.).
[3] ACE inhibitor
alacepril, captopril, cilazapril, delapril, enalapril,
lisinopril, temocapril, trandolapril, quinapril, imidapril,
15 benazepril, perindopril etc.
[4] Angiotensin II receptor antagonist
losartan, candesartan, valsartan, “telmisartan,
irbesartan, forasartan etc.

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

20 (4) Cardiac failure treating agent
cardiotonic agent (e.qg. digitoxin, digoxin,
methyldigoxin, lanatoside c, proscillaridine), a, B-

stimulant (e.g. epinephrine, norepinephrine, isoproterenol,
dopamine, docarpamine, dobutamine, denopamine etc.),

25 phosphodiesterase inhibitor (e.g. amrinone, milrinone,



pyrazi nam de, ethionam de, prothionande, rifanpicin, sgggm@qg&pin sul fate,
kananycin sul fate, cycloserine etc. [4] Anti acid-fast bacteria agent 10

di aphenyl sul fone, rifanpicin etc. [5] Anti-viral agent idoxuridine,
acyclovir, vidarabine, ganciclovir etc. gc[6] Anti-HV agent zidovudine,

di danosi ne, zal citabine, indinavir sulfate 15 ethanol adduct, ritonavir
etc. [7] Anti-spirochete agent [8] Antibiotic tetracyclin hydrochloride,

anpicillin, piperacillin, gentanycin, dibekacin, kanendomycin, |ividonycin,
20 tobra in,  amkaci fradi opycin i som.ci.n, tetracyclin, .., ._.

oxyt ot r acUaPIATCHS! (AT RTT S dBRGey el ar LGl cFrFiRe L SPREiediiitth,
ticarcillin, cefalotin, cefapirin, @ cefaloridine,, cefaclor, cefalexin,

cef roxadi RECTEEFAdr AR 19- CorBHRRABRE, £&Fot sam et ki nedREf ot Far-
cefotiam 25 hexetil, cefuroxi axeti], cefdinir, cefditoren pivoxil, 11
JULY 2006188081 ¥52id me 1 SOSH IR dL E et S U odi hy AeFmeRBLPHECT dér-Fodoxi me
proxetil, cefpironme, cefozopran, cefepine, cefsulodin, cefnmenoxinme

cef met azofFée éépﬁ?WS%F16%F6£ﬁﬁﬁmlnhkﬁ%ﬁﬂkﬁa%%%e2rI%%ﬁﬁﬁ?éF,<?FSWD%@@

cefazolin, cefotaxine, 5 cefoperazon, ceftizoxine, noxalactam thienanycin,
sul f azeci afoxgnpnédpartodiaredlics mireof, YFRRB}LIden, ubidecarenone,

vesnarinone, aminophylline etc.).
(5) Arrhythmia treating agent
sodium channel blocker (e.g. gquinidine, procainamide,
disopyramide, ajimaline, cibenzoline, lidocaine, diphenyl
10 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
15 channel blocker (e.g. verapamil, diltiazem etc.) etc.
(6) Anticoagulant and antiplatelet agent
sodium citrate, activated protein C, tissue factor
pathway inhibitor, Aanti—thrombin ITI, dalteparin sodium,
argatroban, gabexate, sodium ozagrel, ethyl icosapentate,
20 beraprost sodium, alprostadil, pentoxifylline, tisokinase,
streptokinase etc.
(7) Diabetes treating agent
sulfonyl urea (e.qg. tolbutamide, chlorpropamide,
glycopyramide, acetohexamid, tolazamide, glibenclamide,

25 glybuzole etc.), biguanide (e.g. metformin hydrochloride,



| ankacidin [J. Antibiotics, 38, 877-885(1985)] etc. (14):Aiiifrppal agent

[ 1] Pol yet hyl ene-based antibiotic (e.g. anphotericin B, 10 nystatin,
trichonycin) [2] Giseofulvin, pyrrolnitrin etc. [3] Cytosine netabolism
antagoni st (e.g. flucytosine) [4] |m daggle derivative (e.g. econazole,
clotrimazole, mconazole nitrate, bifonazole, croconazole) 15 [5] Triazole
derivative (e.g. fluconazole, itraconazole, azole-based conpound [2-][(1R
2R) - 2- (2, 4-di fl uor ophenyl ) - 2-

hydroxy-1-met hyl.-3-(1H 1,2, 4-triazol-1-yl)propyl]-4-[4: . .. .

(2,2, 3, 3- Pﬁ?é%%&o?l&&%’ﬁ ﬁt-%-’('zl%“ﬁ#j%?lz?%ét FRBIBLERE] (S0 6]
Thi ocarbam c ,aci d derivatiyve ge.g. tr;naphtholy 7] Echi.nacandi n-based
derivativgogé}épsgaspo?ﬁﬂﬁPﬂé, FKC 963! * v- EXHi di FFPSEE 7 Crs) (8- 9-
Non- st eroi dal _antiinflammatory agent acetam nophen, fenasetin, ethenzam de,
Sul pyr | neP 083 1AAEPRr | ne T RO EAFAINas pPEFN) < ot ehEHLC aci dO L PEaPeRan ¢ | |
JULY 2006 89 aci d, dicl ofenac sodium, | oxoprofen sodi um _phenyl but azone,

i ndonet ha8tAPSLRGpFEMeR 1 CRELOPY Rt ikhrad@, bkaPr oBPRLI TSP FBFbPBFof en

f enbuf en, pranoprofen, floctafenine, epirizol, tiaram de hydrochloride,
zal t 8pr of 8AC-gabexate mesilate, 5 canpstat mesilate, ulinastatin

col chi ci ne, probenecid,
(8) HDL increasing agent

squalene synthetase inhibitor, CETP inhibitor, LPL
activator etc.
(9) Unstable plaque stabilizing agent
10 MMP inhibitor, kinase inhibitor etc.
{10) Vasodilator
oxyphedrine, diltiazem, tolazoline, hexobendine,
bamethan, clonidine, methyldopa, guanabenz etc.
{(11) Vasoconstrictor
15 dopamine, dobutamine, denopamine etc.
(12) Hypertensive agent
dopamine, dobutamine, denopamine, digitoxin, digoxin,
methyldigoxin, lanatoside C, G-Strophantin etc.
{(13) Antibacterial agent
20 [1] Sufonamide
sulfamethizole, sulfisoxazole, sulfamonomethoxin,
sulfamethizole, salazosulfapyridine, silver sulfadiazine
etc.
[2] Quinolone

25 nalidixic acid, pipemidic acid trihydrate, enoxacin,



sul fi npyrazone, benzbronarone, allopurinol, sodiumgold ,thionglate, sodium
hyal uronat e, sodium salicylate, norphine hydrochloride, salicylic acid,

at ropi ne, scopol am ne, norphine, pethidine, |evorphanol; ketoprofen,
naproxen, 10 oxynor phone or a salt thegzof. (16) Steroidal agent

dexanet hasone, hexestrol, nethimzol e, t amet hasone, triancti nol one,
trianci nol one acetoni de, fluorocinonide, fluorocinolone acetonide,

pr edni sol one, nethyl predni sol one, 15 cortisone acetate, hydrocortisone,

f 1 uor omet hol Ee, becl onet asane deropiong%e, estriol _etc. (g?).
InnunoregﬂPﬁ?'ﬁéaﬁégnt cyclPISFEETE 1t acr ol FUSL L QRRPER i mus,  A28tHASSri ne
anti-lynph, ,serum dried sul fonated-imunaogl oburin, . 20 er%throgéietin,

col ony st FRRFSELREEFAE oY FERECAHESY, TR kurami Rt cRYRIRFhAREL ot 0zoa
agent netroni dazol e, tinidazole, diethylcarbanadine citrate, quinine

hydr ochl ofPRELLGtRRILAe ShPrEFEcefc 85 (19) Anti-ul cer agent 11 JULY 2006 90
net ocl opram de, histidine hydrochl oride, |ansoprazole, netoclopram de,
pi renzepi hé] BhieridbREcCulgnist iagiemd, fanotidi ne, urogastrine, oxethazaine,
progl um de, oneprazole, sucralfate, sulpiride, cetraxate, gefarnate, 5
al di 6xa, teprehenriapidst agftzamdbutet c.(ethambutol hydrochloride), p-
aminosalicylic acid (calcium p-aminosalicylate),
pyrazinamide, ethionamide, prothionamide, rifampicin,
streptomycin sulfate, kanamycin sulfate, cycloserine etc.
[4] Anti acid-fast bacteria agent
10 diaphenylsulfone, rifampicin etc.
[5] Anti-viral agent
idoxuridine, acyclovir, vidarabine, ganciclovir etc.
[6] Anti-HIV agent
zidovudine, didanosine, zalcitabine, indinavir sulfate
15 ethanol adduct, ritonavir etc.
[7] Anti-spirochete agent
[8] Antibiotic
tetracyclin hydrochloride, ampicillin, piperacillin,
gentamycin, dibekacin, kanendomycin, lividomycin,

20 tobramycin, amikacin, fradiomycin, sisomicin, tetracyclin,
oxytetracyclin, rolitétracyclin, doxycyclin, ampicillin,
piperacillin, ticarcillin, cefalotin, cefapirin,
cefaloridine, cefaclor, cefalexin, cefroxadine, cefadroxil,

cefamandole, cefotoam, cefroxime, cefotiam, cefotiam

25 hexetil, cefuroxime axetil, cefdinir, cefditoren pivoxil,



(20) Bronchospasnol ytic expectorant ephedrine hydrochl orjde, noscapine
hydr ochl ori de, codei ne phosphate, di hydrocodei ne phosthF%?@F@%broterenol
hydr ochl ori de, ephedri ne hydrochl oride,' methyl ephedrine 10 hydrochl ori de,
noscapi ne hydrochl ori de, aroclam de, chlorfesianol, picoperidam ne,
cl operastine, protokylol, isoproterenoB8 sulbutanol, terbutaline,
oxynet ebanol, norphi ne hydrochl ori de, dextronethorphan hydrobrom de,
oxycodone hydrochl ori de, di nenorfan phosphate, tipepidine 15 hibenzate,
pentoxyverine citrate, clofedanol hydrochloride, benzonatate, guaifenesin,
br omhexi nechyadzdchiimeri de, cediirpvldewdr ockt b3 bedincet yl €gémeng&ime,
et hyl cystei ne hydrochloride, carbocysteine etc. (21) Sedative 20
chl or pr onezifpedeyxdmec hl préxket 1 bt r opefipisotat e,ce fphaermwban bi t gk f elpamisi t al |
anobarbital, pentobarbital, thiopental sodium thianylal sodium
ni t r azeparefestlazdnamce flkamd t irag epamfmbabawdzgl amfiina@zpol agfoxitin,
flunitrazepam Dbronoval erylurea, chloral hydrate, triclofos sodiumetc. 25
(22) Anesthebupelrakzodld,Y 2OmOHef 22f1pmbaedl aredtielic, coedbaaxime,
hydrochl ori de, procai ne hydrochl odie, |idocaine, dibucaine hydrochloride,
t et r gcai neerBpdir-aebhori de camfiiracaidle hydisedl L5t 4@, buptMasabfgcin,
hydr ochl ori de, oxybuprocai ne hydrochl ori de, ethyl

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,
10 nystatin, trichomycin)

[2] Griseofulvin, pyrrolnitrin etc.

[3] Cytosine metabolism antagonist (e.g. flucytosine)

[4] Imidazole derivative (e.g. econazole, clotrimazole,

miconazole nitrate, bifonazole, croconazole)
15 [5] Triazole derivative (e.g. fluconazole, itraconazole,

azole-based compound [2-[ (1R, 2R)-2-(2,4-difluorophenyl)-2-

hydroxy-l-methyl-3-(1H-1,2,4-triazol-1~yl)propyl]-4-[4-

(2,2,3,3-tetraflucropropoxy)phenyl-3-(2H, 4H)-1,2,4-
triazolone]
20 [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, ethehzamide, sulpyrine,

25 antipyrine, migrenin, aspirin, mefenamic acid, flufenamic



am nobenzoat e, oxethazaine etc. (22-2) Systemc anesthe“hgul¢bmknhalation
anesthetic(e.g. ether, halothane, nitrous oxide, enflurane, entlurane), 10
[2] Intravenous anesthetic (e.g. ketam ne, droperidol, thiopental sodium

t hi anyl al sodium pentobarbital) etc. ggB) Anxi ol ytic agent di azepam

| orazepam oxazepam cl ordi azepoxi de, mneédazepam oxazolam cl oxazol am
clotiazepam prazepam 15 etizolam fludiazepam hydroxyzine etc. (24)

Ant i psychotic agent chl orpronazi ne hydrochl oride, prochlorperazine,

trifluoperazine, .thiqridazine hydrochlorid per phenazi ne | eat e,

[ Uphenas PreSen SHEEE T G G e A T T e 50, | B SeLPBra g

mal eat e, pranet hazi ne hydrochl gri de, hal operidol, bronperidol, spi perone,
reserpine}ndemﬁﬁgﬁFéﬁﬁnel ?HF%gﬁPoHKﬁﬁoﬂﬁﬂﬁﬁqdd8?958§§ﬁhneoé?EFoé2§y Muscl e
rel axant pridinol, tubocurarine, pancuronium tol perisone 25 hydrochloride,
chl or phenésPRPEREBARRY e feHRMITSMen PrENQRICE S0 6l Y2 ki k@ an®Rerizol,
nmephenesi n, chl ozoxazone, eperisone, tizanidine, etc. (26) Antietileptic

agent phehygbpRidet hbrdxpanderideet azal hapgefens ctipbryphgeposfdéate,

tri net hadi one, carbamazepi ne,
5 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,
10 oxymorphone or a salt thereof.
(16) Steroidal agent
dexamethasone, hexestrol, methimazole, betamethasone,
triamcinolone, triamcinolone acetonide, fluorocinonide,
fluorocinolone acetonide, prednisolone, methylprednisolone,
15 cortisone acetate, hydrocortisone, fluorometholone,
beclometésone dipropionate, estriol etc.
(17) Immunoregulating agent |
cyclosporin, tacrolimus, gusperimus, azathioprine,
anti-lymph serum, dried sulfonated-immunogloburin,
20 erythropoietin, colony stimulating factor, interleukin,
interferon etc.
(18) Antiprotozoal agent
metronidazole, tinidazole, diethylcarbamadine citrate,
guinine hydrochloride, quinine sulfate etc.

25 (19) Anti-ulcer agent



phenobarbital, primdone, sulthiam sodiumvalproate, c|033epeM di azepam
nitrazepametc. (27) Antidepressant im pram ne, clom pram ne, noxiptiline,
pheneridi'ne, 10 amitriptyline hydrochloride, nortriptyline, anoxapine,
m anserin hydrochl oride, maprotiline hydrochloride, sulpiride, fluvoxam ne
mal eat e, trazodone hydrochloride etc. 98) Anest heti ¢ ant agoni st
| eval | or phan, nal or phi ne, nal oxone or a salt thereof 15 etc. (29) Antitunor
agent 6-0-(N-Chl oroacetyl carbanoyl ), fumagilol, bleonycin, nethotrexate,
actinonycin D, m.tonycin G  daynorubicin, dri amycin, neocarcinostatin,
Syt osi ne ar abi AGSCE OB dfor dUrsici § 10T cRYSRGEh bFEFIF  SLRNABPSGEALA,
picibanil, lentinan, |evam sole, bestatin, azinmexon, glycyrrhizin,
doxor ubi cMtRFAPECRIGASde, aklBPUBEELAShydr sARdridiere, bi ebApéitadine,
hydrochl ori de, peplonycin sulfate, vincristine sulfate, vinblastine
sul fate, fRMESLEEAR hydr 0ehPRFEHEINGS cyclaysidsmmicte, nePphdalapide,
zi sul phan, thiotepa, 11 JULY 2006 93 procarbazi ne hydrochl oride, cisplatin,
azat hi opr bnepragrd&pt opriciel fedgaf usulpardglur , ceprarabene, gefarnate,
nmet hyl t est ost erone, testosterone propionate, testosterone enanthate,
mepi 6i ost ahdiokesf eésprenond opmditeaniearatiat atte;. 5 | euprol i ne acetate,
buserelin acetate etc.

(20) Bronchospasmolytic expectorant

ephedrine hydrochloride, noscapine hydrochloride}

codeine phosphate, dihydrocodeine phosphate, .isoproterenol
hydrochloride, ephedrine hydrochloride,® methylephedrine

10 hydrochloride, noscapine hydrochloride, aroclamide,
chlorfesianol, picoperidamine, cloperastine, protokylol,
isoproterenol, sulbutamol, terbutaline, oxymetebanol,
morphine hydrochloride, dextromethorphan hydrobromide,

oxycodone hydrochloride, dimemorfan phosphate, tipepidine

15 hibenzate, pentoxyverine citrate, clofedanol hydrochloride,
benzonatate, guaifenesin, bromhexine hydrochloride,
ambroxol hydrochloride, acetylcysteine, ethylcysteine

hydrochloride, carbocysteine etc.
(21) Sedative
20 chlorpromazine hydrochloride, atropine sulfate,
phenobarbital, barbital, amobarbital, pentobarbital,
thiopental sodium, thiamylal sodium, nitrazepam, estazolam,
flunitrazepam, haloxazolam, triazolam,. flunitrazepam,
bromovalerylurea, chloral hydrate, triclofos sodium etc,.

25 (22) Anesthetic



(30) Anti-allergic agent di phenhydram ne, chl orphenyram Nerw T\Iziogoel ennam ne,
nmet hodi ram ne, clem zol e, diphenyl pyraline, net hoxyphenarﬁ r%e, odi um
cronoglicate, tranilast, 10 repirinast, am exanox, ibudilast, ketotifen,
terfenadi ne, mequitazine, azel astine, %Fl)li nasti ne, ozagrel hydrochloride,
pranl ukast hydrate, seratrodast, etc. (3FP) Lipid-soluble vitamn [1] Vitamn
A vitamn Al, vitam nA2 and retinol palmtate 15 [2] Vitamin D: vitamn
D, D2, D3, D4 and D5 [3] Vitamin E a-tocopherol, J3-tocopherol,
y-tocopherol, 5- tocopherol, dl-a-tocopherol nicotinate [4] Vitamn K
vitanm n Ki,(221)KFqnadl lenesB)eFefic acid (vitamin M etc. 20 (32) Vitanmin
derivative various vitamn derivatives, for exanple, vitamn D3 derivative
i ncl udi ng 5, 6- tacassi-rhol edaydrdeh bdri@eb- hydroggdhel ecahgidirercdll catict,
1- a- hydroxychol ecal ciferol, vitamn D2 derivative including
5, 6- t r ans-ledgaoedlns ,f er ol d2Buetdnell JUNY RO Br{@8) Anti tastdacstine agent
i soprenal i ne hydrochl ori de, sal butanol sulfate, procaterol hydrochloride,
t er but al i megdslcthdtoside,r i metaminaohity dr ochdioocHeort dbpbut Buplivacaine
hydrochl ori de, 5 orciprenaline sulfate, fenoterol hydrobrom de, ephedrine
5 hydrochloride, oxybuprocaine hydrochloride, ethyl
aminobenzoate, oxethazaine etc.
(22-2) Systemic anesthetic

[1}] Inhalation anesthetic(e.g. ether, halothane, nitrous

oxide, enflurane, enflurane),

10 [2] Intravenous anesthetic (e.g. ketamine, droperidol,
thiopental sodium, thiamylal sodium, pentobarbital) etc.

(23) Anxiolytic agent
diazepam, lorazepam, oxazepam, clordiazepoxide,
medazepam, oxazolam, cloxazolam, clotiazepam, prazepém,

15 etizolam, fludiazepam, hydroxyzine etc.

(24) Antipsychotic agent
chlorpromazine hydrochloride, prochlorperazine,
trifluoperazine, thioridazine hydrochloride, perphenazine
maleate, fluphenazine enanthate, prochlorperazine maleate,

20 levomepromazine maleate, promethazine hydrochloride}
haloperidol, bromperidol, spiperone, reserpine,
clomipramine hydrochloride, sulpiride, zotepine etc.

(25} Muscle relaxant

pridinol, tubocurarine, pancuronium, tolperisone

25 hydrochloride, chlorphenesin carbamate, baclofen,



hydr ochl ori de, ipratropi um brom de, oxitropium brom de, pfjuglyr@p um brom de,
t heophyl | i ne, am nophylline, sodium cronoglicate, tranilast, repirinast,

am exanox, ibudilast, ketotifen, terfenadi ne, nequitazi ne, azel astine,

epi nastine, 10 ozagrel hydrochloride, pranlukast hydrate, seratrodast,
dexanet hasone, predni sol one, hydrocorti sone, becl onetaason dipropionate
etc. (34) Pollakiuria or urine incontinence treating agent flavoxate
hydrochl ori de etc. 15 (35) Atopic dernmatitis treating agent sodium

cronoglicate etc. (36) Allergic rhinitis treating agent sodi um cronoglicate,
Ch or phem T AiE A Bite,  SNERSHEANTY +ar CAdAZOHARII | ne SFIIGSHE, | 50

honmochl or cycl i zi ne hydrochl ori de, terfenadi ne, nmequitazine etc. (37)
Denenti a t é?Pﬁg‘&beﬁF“htetylcholine estrase inhibitor (e.g. donepezil,
tacrine, rivastigm ne, galanthamne etc.) etc. 25 (38) OQhers I | JULY 2006
95 hydr oxyda®) Ardd&HilePheyead®dt acetate, nicergoline,. prostagl andi ns
etc. By neans of a conbination of the conpound of the 5 present invention
with a concom Pasnydd!: for exanpgitéostrdmiidsl,| owi ng ef REetezedanddst ed.
5 chlordiazepoxide, trimethadione, carbamazepine,
phenobarbital, primidone, sulthiam, sodium valproate,
clonazepam, diazepam, nitrazepam etc.
(27) Antidepressant
imipramine, clomipramine, noxiptiline, pheneridine,

10 amitriptyline hydrochloride, nortriptyline, amoxapine,
mianserin hydrochloride, maprotiline hydrochloride,
sulpiride, fluvoxamine maleate, traZodone hydrochloride etc.

(28) Anesthetic antagonist
levallorphan, nalorphine, naloxone or a salt thereof
15 etc.
(29) Antitumor agent
6-0—- (N-Chloroacetylcarbamoyl), fumagilol, bleomycin,
methotrexate, actinomycin D, mitomycin C, daunorubicin,
adriamycin, neocarcinostatin, cytosine arabinoside,

20 fluorouracil, tetrahydrofuryl-5-fluorouracil, picibanil,
lentinan, levamisole, bestatin, azimexon, glycyrrhizin,
doxorubicin hydrochloride, aclarubicin hydrochloride,
bleomycin hydrochloride, peplomycin sulfate, vincristine

sulfate, vinblastine sulfate, irinotecan hydrochloride,

25 cyclophosphamide, melphalan, zisulphan, thiotepa,



(1) The dose or side effects of the conpound of the pre e@%tﬁ’%ﬁﬁe”“ on,

salt thereof or a prodrug thereof and a concomtant drusl | ower than
t hose when given alone. 10 (2) A synergistic therapeutic effect can be

obt ai ned agai nst di seases such as acute ocardial infarction, acute
coronary syndrone such as unstabl e angi n9 peri pheral artery occl usion,
restenosis after percutaneous coronary pI asty (PTCA), restenosis after
stent placenment, 15 hyperchol estorol em a, atherosclerosis, myocardi al
infarction, ischemc hear failure such as ap cer ebr al vascul ar

di sorder FUAHL T Ebr al é(ﬁ%ﬁlc dSer ebTh pf‘?fﬁ%rctl G2 RIARG RS s
di sease or thronmbus formation. (3) A wide therapeutic effect can be obt ai ned
agai nst PRRAARTART Mi%eases dQHHPHN ed wi GRHGSHTes suclF YA TaRine
nmyocardi al infarction, acute coronary syndrome such as unstable angina,
peri pher almeé:rft}@ftyﬁ%‘ébf’r%lf@?ﬁ et tfdst Bonaf RECPaMAR%ne§&S (T aRAte pl ast y
(PTCA), restenosis after stent placenment, hyperchol estorol em a,
at her oscl eregithatis nypepatdpatranaf arf@tﬁfcﬂﬂtﬁoslohe@i@rlh@dlnoﬂai laget afich as |
I JULY 2006 96 angi na, cerebral vascul ar disorder such as cerebral apopl exy
or Cé€r ebr dleupdcdrigtad aet@izheiesése liseasetate thronbus formati on. Wen
using the concomtant fornulation of the present 5 invention, the timng of
admi ni st eri (3@ )t P tciorglaleyiof ddwent present invention and a concomitant drug
are is limted,
diphenhydramine, chlorphenyramine, tripelennamine,
methodiramine, clemizole, diphenylpyraline,
methoxyphenamine, sodium cromoglicate, tranilast,

10 repirinast, amlexanox, ibudilast, ketotifen, terfenadine,
mequitazine, azelastine, epinastine, ozagrel hydrochloride,
pranlukast hydrate, seratrodast, etc.

(31) Lipid-soluble vitamin
[1] Vitamin A: vitamin A;, vitaminA; and retinol palmitate

15 [2] Vitamin D: wvitamin D;, D,, D3, Dgq and Ds

[3] Vitamin E: a-tocopherol, PB-tocopherol, y-tocopherol, &-
tocopherol, dl-a-tocopherol nicotinate
(4] Vitamin K: wvitamin K;, K,, K3 and K;
[5] Folic acid (vitamin M) etc.
20 (32) Vitamin derivative

various vitamin derivatives, for example, vitamin Dj
derivative including 5,6-trans-cholecalciferol, 2, 5-
hydroxycholecalciferol and l-a-hydroxycholecalciferol,

vitamin D, derivative including 5,6-trans—-ergocalciferol

25 etc.



and the conpound of the present invention or its phar rraﬁle#giyc%bl6corrposi tion
and a concomtant drug or its pharmaceutical conpositio ‘y 8

adm nistered at the same 10 tinme, or may be administered at a certain tine
interval to a subject. The dose of a concomtant drug may be in accordance
with to a clinically used dose, and canXfe appropriately sel ected dependi ng
on an admnistration subject, an adm nistration route, disease, a

conmbi nation 15 and the like. The adm nistration node of the concomtant
formulation of the present invention is not particularly limted, and it

i s enough that) e emfpoutat ¥ 28@Npresent invention and a conconitant drug
are conbi ned upon adm nistration. 20 Exanpl es of such adm nistration node
include (1) adiarzanatinmn of hadsosblerfidienul atsahbwbamdhed By lFagrawl ati ng
t he conpound of the present invention and a concom tant drug

si mul t anegusioat @)1 si nul hgdeoobloadaieni st r attierbwfal e f or nulsatliferis:,

obt ai ned by fornul ating 25 the conpound of the present invention and a
concom t anirilel cliviA006h Pdrdehgosedar, at eluhomitee wol | dagtiroalh lroatitds, (3)
sequential and intermttent admnistration of two fornul ati ons obtai ned by
formy at i Rdipeceeiipolsnd sofl fidte ,pr €senrtt drivenhiyeit cdiédmd deGonepddiingr ug
separately, via an identical route, (4) 5 sinultaneous adm nistration of two
f oa mul at i eRsireRindigedidy ifprdttating theosoaRPUNExot rbpeulr esadimiidwention
and a

flutropium bromide, theophylline, aminophylline, sodium
cromoglicate, tranilast, repirinast, amlexanox, ibudilast,
ketotifen, terfenadine, mequitazine, azelastine, epinastine,
10 ozagrel hydrochloride, pranlukast hydrate, seratrodast,
dexamethasone, prednisolone, hydrocortisone, beclometaason
dipropionate etc.
(34) Pollakiuria or urine incontinence treating agent
flavoxate hydrochloride etc.
15 (35) Atopic dermatitis treating agent
sodium cromoglicate etc.

(36) Allergic rhinitis tteating agent

sodium cromoglicate, chlorphenyramine maleate,
alimemazine tartrate, clemastine fumarate,
20 homochlorcyclizine hydrochloride, terfenadine, mequitazine

etc.
(37) Dementia treating agent
acetylcholine estrase inhibitor (e.qg. donepezil,
tacrine, rivastigmine, galanthamine etc.) etc.

25 {38) Others



concom tant drug separately, via different routes, (5) sgguephLp@l and
intermttent admnistration of two for nualtions obtained by fornulating

t he conpound of the 10 present invention and a concom tant drug separately,
via different routes (e.g. the conpoundggf the present invention or its
pharmaceutical conposition followed by a” concomtant drug or its

phar maceuti cal conposition, or inverse order) and the |ike. 15 The
concom tant formrulation of the present invention is |lowtoxic, and thus the

conpound of the _present __inventiaqn and/ or a .concomtant dr escri.be above
rer hixed it APXOERR AR SRRy e CRA S S LA T Gr LR chrar g 30 e o
met hod known r se to forma pharnmaceutical conposition such as tablets
(includingp§88§?9i889é&st§5Fets and filmcoating tablets), powders,
granul es, capsules (including soft capsules), solutions, injections,
suppositories, sustained-release fornulations and the |ike,. 25 which can be
safely given orally or parenterally (e.g. 11 JULY 2006 98 topically,

rectal ly, intraB¥ndtR#y5. ) éct F@ﬁ@l@églﬁé‘ afnmi Hit SEPQUtT adnoGEry,
intranmuscul arly, subcutaneously, into organs, or directly into_|esions.
ExanpPes oPTe&RENBhARTRESILEF ¢Althadc RnasId tediy idFUI 5 YT chxamylBe GBed in
preparing the concomtant formulation of the present invention include
various or§ahlewdng effects are exerted.

(1) The dose or side effects of the compound of the
present invention, a salt thereof or a prodrug thereof and
) a concomitant drug can be lower than those when given alone.
10 (2) A synergistic therapeutic effect can be obtained
against diseases such as acute myocardial infarction, acute
coronary syndrome such as unstable angina, peripheral
artery occlusion, restenosis after percutaneous coronary
plasty (PTCA), restenosis after stent placement,

15 hypercholestorolemia, atherosclerosis, myocardial
infarction, ischemic heart failure such as angina, cerebral
vascular disorder such as cerebral apoplexy or cerebral

infarction, Alzheimer’s disease or thrombus formation.

(3) A wide therapeutic effect can be obtained against

20 various diseases accompanied with diseases such as acute
myocardial infarction, acute coronary syndrome such as
unstable angina, peripheral artery occlusion, restenosis
after percutaneous coronary plasty (PTCA), restenosis after

stent placement, hypercholestorolemia, atherosclerosis,

25 myocardial infarction, 1ischemic heart failure such as



inorganic carrier materials which are conventionally useg aa}oharnaceutlcal
materials, for exanple, excipients, |lubricants, binders - g?ntegrants
in asolid 10 formul ation, or solvents, di ssol uti on ai ds, suspending
agents, isotonizing agents, buffering a% nts and soothlng agents in a
liquid formul ation. Further, if necessa ; usual additives such as
preservatives, antioxidants, coloring agents, sweeteners, adsorbents,
wetting agents and 15 the |ike may be conveniently added in suitable
amounts. Exanpl es of EXCIEIentS i nclude | actose, white sugar, D-mannitol,
starch, céMPd0&rch, CRFSRTAL | i @SN 0s@l SOTHgHht é#ﬁ?ﬁroﬁ% sicer&bEadci d and
the Iike. Exanples of lubricants include nagne5|un1stearate 20 cal ci um
st ear at e, 3PP X0l P&i daPrepreta HNREHel o ke Al iR ©'sS ofdIsigwis s Athcl ude
crystalline cellulose, white sugar, D-mannitol, dextrin, hydroxypropyl
ceIIuIosethr@W@W§x¢§ﬂ@EyDﬂEQhyI cel I ul ose, polyvinylpyrrolidone, starch,
sucrose, gelatin, nethyl cellul ose, sodiumcarboxynethyl 25 cellulose and
the like. 11 JWb¢n2006J99'Emanpbesomﬂtthiﬁp@muﬂatﬁqmﬂ@ﬁetbeapcbsent
car boxynmet hyl cellul ose, potassium carboxynethyl cellul ose, sodium
car béxynetihykenstiang h,tHe hyihiioxy po Spypbiméeli sttkai@agarnthd heompoked 6fExhepl es of
sol vents include water for injection, alcohol, propylene glycol, macrogol,
sesane Oi bregeenf Ginvention and a concomitant drug are is limited,
and the compound of the present invention or its
pharmaceutical composition and a concomitant drug or its
pharmaceutical composition may be administered at the same

10 time, or may be administered at a certain time interval to
a subject. The dose of a concomitant drug 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

15 and the like.

The administraticon mode of the concomitant formulation
of the present invention is not particularly limited, and
it is enough that the compound of the present invention and
a concomitant drug are combined upon administration.

20 Examples of such administration mode include (1)
administration of a single <formulation obtained by
formulating the compound of the present invention and a
concomitant drug simultaneously, (2) simultaneous

administration of two formulations obtained by formulating

25 the compound of the present invention and a concomitant



olive oil and the |ike. Exanples of dissolution aids inchbﬂﬁ?pﬂhyethylene
gl ycol, propylene glycol, D mannitol, benzyl benzoate, hanol

tri sam nomet hane, chol esterol, triethanol am ne, sodium carbonate, sodi um
citrate and the |ike. Exanples of suspeg i ng agents include surfactants such
as stearyltriethanol am ne, sodlun1lauryl ul fate, |aurylam nopropionic acid,
| eci thin, benzal koni um chl ori de, 15 benzethonium chloride, glycerin
nonostearate and the |ike; hydrophilic polyners such as ponvinyI al cohol ,
pol yvi nyl pyrrolidone, sodium carbox th cel | ul ose met h cel l ul ose,

Pyl oxy el CEPRIRESI T hyrod b AT (4 ADRES . nyat R g pHapy £dePri ose
and the |ike. 20 Exanples of isotonizing agents include glucose,

sorbi tol, l@G&F@&F@ﬁP&H@ﬂ@lQﬂﬁﬁﬁﬂq%Pn[9 FWﬁt%ﬁr@#%PFh%nslPPEalE§§nﬁWés of
bufferlng agents include buffer solutions of phosphate, acetate, carbonate,
Citrate ak@riHaltiRg. DiEe EXORNRYID O§odtHe n§ragents i nEenbEoBer@Ad & cohol
and | | JULY 2006 100 the |ike. Exanples of preservatives include

p- hydr oxybengeaiéantcorapbgeardiatBenzyvial eshoidephénal hyouliecohdd)
dehydroacetic acid, sorbic acid and the like. 5 Exanples of antioxidants

i ncl &de saﬁmhﬂeanasuerb@mimmsutaaumncnbhawnlqumhlamﬁ¢mkeobtained by

formulating the compound of the present invention and a
concomitant drug separately, via different routes, (5)
sequential and intermittent administration of two for
mualtions . obtained by formulating the compound of the
10 present invention and a concomitant drug separately, via
different routes (e.g. the compound of the present
invention or its pharmaceutical composition followed by a
concomitant drug or its pharmaceutical composition, or

inverse order) and the like.

15
The concomitant formulation of the present invention
is low toxic, and thus the compound of the present
invention and/or a concomitant drug describe above are
mixed with a pharmacologically acceptable carrier according
20 to a method known per se to form a pharmaceutical

composition such as tablets (including sugar-coated tablets
and film coating tablets), powders, granules, capsules
(including soft capsules), solutions, injections,
suppositories, sustained—release formulations and the like,

25 which can be safely given orally or parenterally (e.g.



The rati o between the conpound of the present invention;gjid yegp§ncom tant
drug in the concomtant 10 fornul ation of the present invention nay be

sel ected appropriately depending on an adm ni stration subject, an

adm nistration route, disease and the lijge. For exanple, the content of the
conpound of the present invention in the concomtant fornulation of the 15
present 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 ght, nore

preferabl y afout Q5 19 Lot cph he entire, foroulati on,, The,

% i
cont ent ofcgjconc ditant%%r& ’inﬁghe CONCOI rt OF N i onh” of

present inventi.on varjes depending, on .the dosa form and i s usually about
b 01 to 1O > SRk ghiL praY I ABT 1Y abbUt > 975t 0L 8699 by SHECHE Rora Y
preferably about 0.5 to 20% b ight of the entire formulation. 25 The
cont ent oft HAdiAGIRES s th désf%“\cﬂﬁlfr}%‘foa%%ls%%srl JULY 2006 101 like in the
concom tant fornulation of the present invention varies depending on the
dosage form afEam®lafsudf y thBouPh2rigcedogonily REF§RE2DIFef ERABILE Tabout
10 to 90% by weight of the entire forrmulation. 5 In addition, the sane

cont ént mapilsd Fwed ke seSHfenn PHREPeEHICUHd Sf Cehecpt earht fPATEARId®Nand a

concom t ant _ . _ _
of the present invention include wvarious organic or

inorganic carrier materials which are conventionally used
as pharmaceutical materials, for example, excipients,
lubricants, binders and disintegrants in a solid
10 formulation, or solvents, dissolution aids, suspending
agents, isotonizing agents, buffering agents and soothing
agents in a liquid formulation. Further, 1f necessary,
usual additives such as preservatives, antioxidants,
coloring agents, sweeteners, adsorbents, wetting agents and
15 the like may be conveniently added in suitable amounts.
Examples of excipients include lactose, white sugar,
D-mannitol, starch, cornsfarch, crystalline <cellulose,
light anhydrous silicic acid and the like.
Examples of lubricants include magnesium stearate,
20 caicium stearate, talc, colloidal silica and the like.
Examples of binders include crystalline cellulose,
white sugar, D-mannitol, dextrin, hydroxypropyl cellulose,
hydroxypropylmethyl cellulose, polyvinylpyrrolidone, starch,
sucrose, gelatin, methyl cellulose, sodium carboxymethyl

25 cellulose and the like.



drug are fornul ated separately. Such a formul ation can bﬁﬁgﬁgﬁ@5§d by a

met hod known 10 per se which is used generally in a pha ceut’ical process.
For exanpl e, the compound of the present invention or a concomtant drug
can be fornulated with a dispersant (e.qg,. Tween 80 (manufactured by Atl as
Powder, USA), HCO60 (manufactured by N-kko Chem cal), polyethylene glycol,
15 carboxynet hyl cellul ose, sodium al ginate, hydroxypropyl nethyl cellul ose,
dextrin etc.), a stabilizer (e.g. ascorbic acid, sodiumpyrosulfite etc.),

a surfactant (e.g. Polysorbate 80, nacrogol etc.), a solubilizing agent
(e.g. glyceri n,E%%PPQT‘Fcﬂ %fc%s,l%t%%%?i hgcéﬁgﬁt S @Fﬁhrzﬁaﬁﬁ@ﬂﬁ‘&qﬁ}b cid
and al kali metal salt thereof, citric acid and alkali netal salt thereof),
an i sot oniAildgilegent ( @9F.25 3t umCERIPONYIE thibt as SiedrhUdifISs+i de,SAfHnt t ol
sorbitol, glucose etc.), a pHnodifier (e.g. hydrochloric acid, sodium
hydr oxi de ce@ir®oxyme thrvdsemsratiahe (& dhydaasypyemsl hydrldudrse oaned Bdrezoi ¢
aci d, nethyl paraben, propyl paraben, 11 JULY 2006 102 benzyl al cohol etc.), a
di ssol vi ngi&kgent (e.g. concentrated glycerin, neglumne etc.), a
solubilizing aid (e.g. propylene glycol, white sugar etc.), a soothing
agents (e.g. (Exeopdeshentyl salloendals eticc)luale t vatleirke fiomt 0 iad eagieoys 5
i njection, or dissolved, suspended or enmulsified in a vegetable oil such as
an olive ailkphalsesarepyidne aglgodl pnmaedogoll ,Orses a0 oI ) , cOknaoil,
solubilizing aid such as

olive o0il and the like.

Examples of dissolution aids include polyethylene

glycol, propylene glyceol, D-mannitol, Dbenzyl benzoate,

10 ethanol, trisaminomethane, cholesterol, triethanolamine,
sodium carbonate, sodium citrate and the like.

Examples of suspending agents include surfactants such
as stearyltriethanolamine, sodium laurylsulfate,
laurylaminopropionic acid, lecithin, benzalkonium chloride,

15 benzethonium chloride, glycerin monostearate and the like;
hydrophilic polymers such as polyvinyl alcohol,
polyvinylpyrrolidone, sodium carboxymethyl cellulose,
methyl cellulose, hydroxymethyl cellulose, hydroxyethyl
cellulose, hydroxypropyl cellulose and the like.

20 Examples of isotonizing agents include glucose, D-
sorbitol, sodium chloride, glycerin, D-mannitol and the
like.

Examples of buffering agents include buffer solutions

of phosphate, acetate, carbonate, citrate and the like.

25 Examples of soothing agents include benzyl alcohol and



propyl ene glycol to formoily injection, whereby produci?? £ 0njection
formul ation. 10 For an oral dosage form the conpound of Héag%ggent
invention or a concomtant drug may be conpression nolded together with an
excipient (e.g. lactose, white sugar, starch etc.), a disintegrant (e.qg.
starch, calcium carbonate etc.), a bindéﬁ)(e.g. starch, gum arabic, 15

car boxynet hyl cel |l ul ose, pol yvinyl pyrrolidone, hydroxypropyl cellul ose
etc.) or a lubricant (e.g. talc, nagnesium stearate, polyethylene glycol
6000 etc.) according to a nmethod known per se into the desired shape,

whi ch may B thigie- i f necessary, coated for the purpose of 20 taste masking,
enteric property or sustained release performance according to a nethod
known per se. Axanmelegoatfi ngragenvativesexanplede hpdbivehopxyde ans e
cellul ose, ethyl cellul ose, hydroxynethyl cellul ose, hydroxypropyl

cel | ul ose,chpanaxyetiyl ene theyzoll, TweénoBOL, Pl urpmeme 6Bl 25 adeldhid bse
acetate phthal ate, hydroxypropyl nethyl cellulose I | JULY 2006 103

pht hal at e, ddiydtroaawthylaced ] ubosei acetatieasdcthrallé ke .Eudragi t

(rmanuf actured by Rohm Germany, nethacrylic acid- acrylic acid copol yner)
and & pignent Exapligon i dertriedkiddritaniinmldidxi daldtice), amsdeadd.c An
oral dosage formnmay 5 be a rapid release fornulation or a sustained rel ease

forml ati i &0 -8 SBHSEE Or ¥nd t PEe CONREUNd of the present

The ratio Dbetween the compound of the present
invention and a concomitant . drug in the concomitant
10 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 1in the concomitant formulation of the
15 present invention varies depending on the dosage form, and
is usually about 0.01 to 100% by weight, preferably about
0.1 to 50% by weight, more preferably about 0.5 to 20% by
weight of the entire formulation.
The content of a concomitant drug in the concomitant
20 formulation of the pfesent 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
preferably about 0.5 to 20% by weight of the entire
formulation.

25 The content of additives such as a carrier and the



invention or a concomtant drug may be fornmulated into an oily or aqueous
solid, senmi-solid or |iquid suppository 10 according to & H8t%hd4°known per
se. Exanples of an oily base used in the aforenentioned conposition include
hi gher fatty acid glycerides [e.g. cacao butter, wtepsols (manufactured
by Dynanite Nobel, German) etc.], nediumPlfatty acids (e.g. migliols

(manuf actured by Dynam te Nobel, 15 German) etc.), and vegetable oils (e.g.
sesanme oil, soybean oil, cottonseed oil). In addition, exanples of the
aqueous base include polyethylene glycol and propylene glycol, and

exanpl es éfikehe gyquebls gelonsesE Gaftd udéopaubpaiogumet celtul ge@sent
derivatives, vinyl polyners and acrylic acid 20 polyners. Exanples of the
sust ai nedingkeaadenf ovauliasi odepaslide ansushai mebags edsermi cragehpsid e.

Al t hough a sustai ned-rel ease m crocapsul e can be obtained by a nmethod known
per se, fosueldgpkeoud 125 csUst.dl9fedy elebget f oprefatalbhysabenti 10t Heo
followng I | JULY 2006 104 Section [2] is fornmed and adm nistered in a
preferredocasey wehghtompouwned @nttive pfesentatiwention is preferably
fornmulated into an oral dosage form such as a solid fornulation (e.qg.
powder, granul en tabliediorapshHke)sie | sbAtehtan=getiod LeeaulatsoOnwsweh as
suppository. In particular, an oral dosage formis preferable. A

concomi t aghedrdtgnpdiyd be ff of pul afretkdrit 0ihRention and a concomitant

drug are formulated separately.

Such a formulation can be prepared by a method known

10 per se which is used generally in a pharmaceutical process.
For example, the compound of the present invention or
a concomitant drug can be formulated with a dispersant (e.gq.
Tween 80 (manufactured by Atlas Powder, USA), HCO60
(manufactured by Nikko Chemical), ~polyethylene glycol,

15 carboxymethyl cellulose, sodium alginate,
hydroxypropylmethyl cellulose, dextrin etc.), a stabilizer

(e.g. ascorbic acid, sodium pyrosulfite etc.), a surfactant

(e.g. Polysorbate 80, macrogol etc.), a solubilizing agent

(e.g. glycerin, ethanol etc.), a buffering agent (e.g.

20 phosphoric acid and alkali metal salt thereof, citric acid
and alkali metal salt thereof), an isotonizing agent (e.g.
sodium chloride, potassium chloride, mannitol, Asorbitol,
glucose etc.), a pH modifier (e.g. hydrochloric acid,
sodium hydroxide etc.), a preservative (e.g. ethyl p-

25 hydroxybenzoate, benzoic acid, methylparaben, propylparaben,



af orenenti oned dosage form dependi ng on the kind of a drvpu“gpg
The followi ngs are the descriptions with regard to [1] inject|8
formul ati on of the conpound of the present invention or a concomtant drug
and preparation thereof, [2] sustained-release formulation or rapid rel ease
15 formul ati on of the compound of the pﬂég%nt invention or a concomtant
drug and preparation thereof, [3] sublingual tablet, buccal or intraoral
i nst ant aneous disintegrating formulation of the conpound of the present
invention or a _concomtant drug and preparation thereof, and [4] solid 20
di sper si oPIz¥hea kshounet of ) t he Pieseavinavagensn (6r-9a codwEaHitarRd dr ug
and preparation thereof. [1] Injection fornulation and preparation thereof
An inj ect B dorin atreglibaipeef extabl y, obeai red Ui 1idiigsdl vahg t hee <dnpound
of the present invention or a 25 concomitant drug in water. Such an
i nj ecti on Fropyillentd anlvicdl JUEYL 2908udab eahy . tontasrobbizgatgeort/ aifd g-
salicylate. The injection fornulation is obtained by dissolving the
conmpound afludwsepr dsamtyl neénbhod crt@ )coororheariti kdr ugnt@andn @pfuesnd |y,
benzoate or/and salicylate in water. 5 Exanples of the benzoate or
sal i ¢yl at e rijreltude ,al kal | dinsicllvess| t $wpedhdesd sa urarand ifiteas siitm a
al kaline earth netal salts such as cal cium and magnesi um an amoni um sal t,
vegetable o0il such as an olive o0il, a sesame o0il, a

ghe i ke. 10
n

cottonseed o0il or a corn o0il, or a solubilizing aid such as
propylene glycol to form oily injection, whereby producing
an injection formulation.

10 For an oral dosage form, the compound of the present
invention or a concomitant drug may be compression molded

together with an excipient (e.g. lactose, white sugar,

starch etc.), a disintegrant (e.g. starch, calcium
carbonate etc.), a binder (e.g. - starch, gum arabic,
15 carboxymethyl cellulose, polyvinylpyrrolidone,
hydroxypropyl cellulose etc.) or a lubricant (e.g. talc,

magnesium stearate, polyethylene glycol 6000 etc.)
according to a method known per se into the desired shape,
which may be then, if necessary, cocated for the purpose of
20 taste masking, enteric property or sustained release
performance according to a method known per se. As the
coating agent, for example, hydoroxypropylmethyl cellulose,
ethyl cellulose, hydroxymethyl cellulose, hydroxypropyl
cellulose, polyoxyethylene glycol, Tween 80, Pluronic F68,

25 cellulose acetate phthalate, hydroxypropylmethyl cellulose



a meglumne salt, as well as a salt of an organic acid sbﬂLL¢g%¢ronethanDI
10 The concentration of the conpound of the present inventl 8

concomtant drug in an injection fornulation is 0.5 to 50 wv% preferably
around 3 to 20 wv% The concentration of benzoate or/and salicylate is 0.5
to 50 W v% preferably 3 to 20 wv% 150fhe injection formulation may
further contain additives which are generally used in an injection

formul ation, for exanple, a stabilizing agent (ascorbic acid, sodium
pyrosulfite etc.), a surfactant (Polysorbate 80, macrogol etc.), a

sol ubi | i zigfyeylentte ( gl Yyeltion ymet | 20léudope a deAEREENg Sahitnate,
(phosphoric acid and its alkali netal salt, citric acid and its al kal

met al sal tEwtmagit atmangbaohiizedg bageinthnf,s sk umach) ometdbacpotldassiamid-
chloride, etc.), a dispersant (hydroxypropyl nethyl cellul ose, dextrin), a
pH nodi f i excKyhyidr codildregp@kymer sodndna2pibydnaxi(deget dron axprdessearadti ve
(ethyl p-hydroxybenzoate, |11 JULY 2006 106 benzoic acid etc.), a dissolving
agent (concierdrriaineddi gk yder efic.negingn need®! c. An @50l ubbsage ngoaimd may
(propyl ene glycol, white sugar etc.) and a soothing agent (glucose, benzyl
al colwl . aic. b sHphdadgéléyes arsr@eDnef abhy &ri ncorperadieddt r@llefdd

usual ly used in an injection formulation. The pH of an injection
formul ati oy Angs tefgr abl y
For a suppository, the compound of the present
invention or a concomitant drug may be formulated into an
oily or aqueous solid, semi-solid or 1liquid suppository
10 according to a method known per se. Examples of an oily
base used in the aforementioned composition include higher
fatty acid glycerides [e.g. cacao Dbutter, witepsols
(manufactured by Dynamite Nobel, German) etc.], medium
fatty acids (e.g. migliols (manufactured by Dynamite Nobel,
15 German) etc.), and vegetable oils (e.g. sesame o0il, soybean
0il, cottonseed o0il). In addition, examples of the aqueous
base include polyethylene glycol and propylene glycol, and
examples of the agqueous gel base include natural gums,
cellulose derivatives, vinyl polymers and acrylic acid
20 polymers.
Examples of the sustained-release formulation include
a sustained-release microcapsule.
Although a sustailned-release microcapsule <can be

obtained by a method known per se, for example, a

25 sustained-release formulation shown in the following



adjusted to 2 to 12, preferably 2.5 to 8.0 by addition of]be o difier. 10
An injection formulation is obtained by dissolving the conmpound of the
present invention or a concomtant drug and, optionally, benzoate or/and
salicylate and, if necessary, the aforenentioned additives in water. These
conponents nmay be dissolved in any ord ‘as appropriate simlarly to a 15
conventional preparation for preparing an injection fornulation. An aqueous
solution for injection is preferably warmed, and may be provi ded as an
injection fornulation after sterilizing by filtration or autoclave
simlarlySestdomnd Hdomerfiadifd 3t etdnbni$oepef attod. PART&EEESUS3SS -ut i on
for injection is preferably autoclaved at 100C to 121C for 5 to 30 m nutes.

An injection fdheul cehppundy dfe Blheo Pressinit | BAVenkmpant eds wetk fegmeidact eri a
property,. so that it can be 25 used as a formulation for nultiple-divided
doses. 11fdumnvl2a@es 10ntjc2] aBusbaiaded doslagase formr apiudhr elagase f eomildat i on
and preparation thereof A sustained release fornulation in which a core 5
conpri si ngorheleaadpoune .of. tdeevderesetanuenttanl ot , acapsateim bantindoug i s,
optionally, coated with a coating agent such as a water-insol ubl e substance
or asswel bi n@ctRdl yA@rmiBapiéhesakhe . aFosuppaspterya susi apaedicelaase
an oral dosage form is preferable.
A concomitant drug may be formulated into the
aforementioned dosage form depending on the kind of a drug
and the like. ) N
10
The followings are the descriptions with regard to [1]
injection formulation of the compound of the present
invention or a concomitant drug and preparation thereof,
[2] sustained-release formulation or rapid release
15 formulation of the compound of the present invention or a
concomitant drug and preparation thereof, [3] sublingual
tablet, buccal or intraoral instantaneous disintegrating
formulation of the compound of the present invention or a
concomitant drug and preparation thereof, and [4] solid
20 dispersion of the compound of the present invention or a
concomitant drug and preparation thereof.
[1] Injection formulation and preparation thereof
An injection formulation 1is preferably obtained by

dissolving the compound of the present invention or a

25 concomitant drug in water. Such an injection formulation



oral formulation for a single daily dose is preferable. LO,Jexampd es of a

wat er -i nsol ubl e substance used in a coating agent include cellul ose ethers
such as ethyl cellulose and butyl cellul ose, cellul ose esters such as

cel lul ose acetate and cel | ul ose propiongb% pol yvinyl esters such as

pol yvi nyl acetate and pol yvi nyl butyrat 15 acrylic acid-based pol yner such
as acrylic acid/ nmethacrylic acid copolyner, nethyl nethacryl ate copol yner,
et hoxyet hyl nethacrylate/cinnanDethyI nethacrylate/aninoalkyl met hacryl ate
copol ynmer, polyacrylic acid, po nethacr acid, nethacrylic acid
aIkylanldgadbSSP}ﬁéfliﬁH} HV¥ }#%%e), pol ynethacryl ate,

pol ymet hacryl am de, anlnoalk nethacrylate copol ynmer, poly(nethacrylic
acid anhydri déye g’r?/b,‘?ﬂwoﬁet@?d@i*%aa’%@%oﬁél yrreFaingdeys| fa S S opydrayi t

series (Rohm Pharma) such as Eudragit RS-100, RL- 100, RS-30D, RL-30D,
RL- PO, RStphe cempplungcof dthsf mergﬁtn@ammwryl %xeacﬁ@@@@mmﬁfcmrug
met hacryl ate/ et hyl ammonium |1 | JULY 2006 108 copol ymer) and Eudragit NE-30D
(et hyl menRacppitaosedtiyyl beasod ta o wopul yeak)cy by ogeneaaedrei | s such as
hydrogenated castor oil (e.g. Lovely Wax (Freund Sangyo) etc.), waxes such
as carnauba wakxafigtleys aci dilyt yoenkonaest er ard idy lpareaf fnalugel pdkeder i n
fatty acid ester and the like. As the swelling polyner, a polyner having an
acidic | mavieng grloup andhexdd bsbdhgmplrdepeodensismel ld g lisne prafrehabl e,
and an acidi c | eaving group-bearing pol yner

metal salts such as calcium and magnesium, an ammonium salt,

a meglumine salt, as well as a salt of an organic acid such

as tromethamol.

10 The concentration of the compound of the present
invention or a concomitant drug in an injection formulation
is 0.5 to 50 w/v%, preferably around 3 to 20 w/v%. The
concentration of benzoate or/and salicylate is 0.5 to 50
w/v%, preferably 3 to 20 w/v$%.

15 The injection formulation may further contain
additives which are generally wused in an injection
formulation, for example, a stabilizing agent (ascorbic
acid, sodium pyrosulfite etc.), a surfactant (Polysorbate
80, macrogol etc.), a solubilizing agent (glycerin, ethanol

20 etc.), a buffering agent (phosphoric acid and its alkali
metal salt, citric acid and its alkali metal salt etc.), an
isotonizing agent (sodium chloride, potassium chloride,
etc.), a dispersant (hydroxypropylmethyl cellulose,

dextrin), a pH modifier {hydrochloric acid, sodium

25 hydroxide etc.), a preservative (ethyl p-hydroxybenzoate,



that swells little in an acidic region such as stomach apdyhQ gwel | s
extensively at a neutral region such as small intestine or large intestine
is preferable. Exanples of such a polyner having a acidic |eaving group and
exhi biti ng pH dependent swelling includ? crosslinked-type polyacrylic acid
pol ymers such as Carbonmer 15 934P, 940, Bﬁl, 974P, 980, 1342 etc.,

pol ycar bophil, cal cium pol ycarbophil (all aforenentioned polyners are
manuf act ured by BF Goodrich), H BI'S Wako 103, 104, 105, 304 (al
nanufactuged by Wako .Pure Chem cal Co A coating,agent used in a

., Ltd.).
sust ai ned®FBFEASe ¢ (N?ﬁﬁakionanaglﬁﬁphﬁépgboﬁﬁﬁWFa ﬁ?g?SﬁHFFPEed
subst ance. . Exanpl es of_the hydrophilic substance | nclude pol ysacchari des
optional | §LHSPERG - a R FEREYr ST -duch@assO PRt i &I déicr | APEARYAPREI
metal al ginate, polysaccharides having a hydroxyal kyl group or a 25
car boxyal By¥YCgloup'sidch 839RAYdredGpr opPf Gel $@PBRENI1RIROLY 2008C269 -
hydr oxypropyl net hyl cell ul ose and sodi um carboxynet hyl cellul ose, nethyl
cel | ul osebepaiyvi aticgyordol igiohe), - pol §urhyl aalddshales arakgol yenayhdhy
gl ycol. The content of a water-insoluble substance in the 5 coating agent
for & susiacoedorekedseatoraul adtdn igsabdlly BHetlo aboudn 0L {arwn)on
preferably about 35 to about 80% (ww), nore preferably about 40 to 75%
(ww), anflothelatdohent of a swelling polyner is about 3 to about 30% (ww),
The pH of an injection formulation 1is preferably

adjusted to 2 to 12, preferably 2.5 to‘8.0 by addition of a

pH modifier.

10 : An injection formulation is obtained by dissolving the
compound of the present invention or a concomitant drug and,
optionally, benzoate or/and salicylate and, if necessary,
the aforementioned additives 1in water. These components
may be dissolved in any order as appropriate similarly to a

15 conventional preparation for preparing an injection
formulation.

An aqueous solution for injection is preferably warmed,
and may be provided as an injection formulation after
sterilizing by filtration or autoclave similarly to a

20 conventional injection formulation.

An aqueous solution for injection 1is preferably
autoclaved at 100°C to 121°C for 5 to 30 minutes.
An injection formulation may be also a solution

imparted with antibacterial property, so that it can be

25  used as a formulation for multiple-divided doses.



preferably about 3 to about 15% (w w) The coating agent LO,R¥%hHrt her
contain a hydrophilic substance and, in this case, the content of a
hydrophi |l i c substance in the coating agent is about 50% (ww or |ess,
preferably about 5 to about 40% (ww), nore preferably about 5 to about 35%
(Ww). Herein, the % (ww) indicates al®’by wei ght based on the 15 coating
conposition which is the remai nder of the coating solution after deleting
any solvent (e.g. water, |ower alcohol such as nethanol, ethanol etc.). A
sust ai ned-rel ease fornulation is manufactured by 20 preparing a core
containing a drug, and then coating the resulting core with a coating
solution that is obtained by nelting a water-insol uble substance with
heating orf2d festangegol yakease byr disyuldi ngleasd spersiudg td owat end

i nsol ubl e substance or a swelling polyner in a solvent, as 25 exenplified
bel ow. | prébb¥a2006 Ib@reofPreparation of a core containing a drug The form
of a core containing a drug coated with a coating agent (hereinafter

sinmply referred t euatadneer e ddl es@Te ftases)at somotiparwhtaharby kbt ed,

but preferably, it 5 is a particle such as a granule or a fine particle.
Whenst he eemprisiaqgyr andl ecompauhdneoparin€l ¢rddent average ipar tical ea

dianeter is preferably about 150 to 2,000 m nore preferably about 500 to
about 1, 408npBhiPeaparatihgn pf, t kil cap, beerdor neadnbyaa sbandagd
agent such as a water-insoluble substance or a swelling
polymer 1is preferable. For example, a sustained release
oral formulation for a single daily dose’'is preferable.

10 Examples of a water-insoluble substance used in a
coating agent include cellulose ethers such as ethyl
cellulose and butyl cellulose, cellulose esters such as
cellulose acetate and cellulose propionate, polyvinyl
esters such as polyvinyl acetate and polyvinyl butyrate,

15 acrylic acid-based polymer such as acrylic acid/methacrylic
acid copolymer, methyl methacrylate copolymer, ethoxyethyl
methacrylate/cinnamoethyl methacrylate/aminoalkyl
methacfylate copolymer, polyacrylic acid, polymethacrylic
acid, methacrylic acid alkylamide copolymer, poly(methyl

20 methacrylate), polymethacrylate; polymethacrylamide,
aminocalkyl methacrylate copolymer, poly(methacrylic acid
anhydride), glycidyl methacrylate copolymer, inter alia,
Eudragit series (Rohm Pharma) such as Eudragit RS-100, RL-
100, RS-30D, RL-30D, RL-PO, RS-PO (ethyl acrylate/methyl

25 methacrylate/chlorotrimethyl methacrylate/ethyl ammonium



10 method. For exanple, a drug is mixed with an approprigtg, ‘B%QS J pi ent,

bi nder, disintegrant, lubricant, stabilizer or the |ike anci‘ en subj ect ed
to wet extrusion granulation or fluidized bed granulation to prepare a
core. The content of a drug in a core |s about 0.5 to about 15 95% (W w),
preferably about 5.0 to about 80% (W w), 10%pr e preferably about 30 to 70%
(ww). An excipient to be contained in a core includes saccharides such as
white sugar, |actose, mannitol and glucose, starch, crystal |l i ne cell ul ose,
pot assi um phosphate, 20 and cornstarch. Inter alia, gst al i ne cel | ul ose

and corn SPaloieRle praf &usiagita BEnd8P i (metues E@F FFRYlLagedsdIy L

hydroxypropyl _cellul ose, polyethylene glycol, ponV|nyIpérroI|done

Pl uroni ¢ RF&SYlgie Mlaf,meg@l athydeegera bed hol As25udhspat aghangenadlagies

cal ci um car boxynet hyl cellulose I | JULY 2006 111 (ECG505), sodium

cor oscar nelalstse (Acl Di(eSgl.) ,Levesg! WakedtFisped pShywgiyioy| pyte ol i demses

(crospovi done) and | ow substituted hydroxypropyl cellulose (L-HPC). Inter

alia, hyduahyprepylcaxeldudaoseyapol yianyy pysacddi dgheceand | ewtBrsulasid t ut ed

hydr oxypropyl cellul ose are preferable.. A |lubricant or a deflocculating

agents i ncphudes ftial,c polyagnesd tim St ptac pdde &be t Nn@figabhe saké.t hereof. A

glidant includes polyethylene glycol. A stabilizer includes acids such as

tartaric acid, pel tfhe aGkedlisSYCChdlgmer, a polymer having an acidic
leaving group and exhibiting pH-dependent swelling 1is
preferable, and an acidic leaving group-bearing polymer
that swells little in an acidic region such as 'stomach and

10 swells extensively at a neutral region such as small

intestine or large intestine is preferable.

Examples of such a polymer having a acidic leaving
group and exhibiting pH-dependent swelling include
crosslinked-type polyacrylic acid polymers such as Carbomer

15 934P, 940, 941, 974p, 980, 1342 etc., polycarbophil,
calcium polycarbophil (all aforementioned polymers are
manufactured by BF Goodrich), HIBIS Wako 103, 104, 105, 304
(all manufactured by Wako Pure Chemical Co., Ltd.).

A coating agent used in a sustained-release

20 formulation may further contain a hydrophilic substance.

Examples of the hydrophilic substance include
polysaccharides optionally having a sulfate group such as
pullulan, dextrin and alkali metal alginate,

polysaccharides having a hydroxyalkyl group or a

25 carpboxyalkyl group such as hydroxypropyl <cellulose,



10 acid, fumaric acid and maleic acid. In addition to the Af,Qrgpenti oned
net hods, the core may be al so prepared by agitating granul ation wherein an
inert carrier particle as a seed for the core is sprayed 15 with a bi nder

di ssolved in a suitable solvent such as ter or a |ower alcohol (e.qg.

nmet hanol , ethanol etc.) with being supplénented portionw se with a drug or
a mxture thereof wth an excipient and a lubricant, as well as a pan
coating method, a fluidized bed coating nethod and a nelting 20

granul ation., An inert .carrier par 'cie includes particles de of mgjte
sugar, | adlSde YRS al??%éu 8FFul 888 GTONR s,cﬁﬁggéﬁmﬁ&gﬁ ge
particle di er thereof is preferﬁfl about 100.gmto_about _1,500 gm In
order to §@§g5§9éea dr udsdhthi ned*$ Tﬁé§%ore fPOLY V3BYLP¥EEPAGORGent , t he
surface of the core may be. covered 11 JULY 2006 112 with a protective
mat eri al . PR YH&Ydr Gl6iote. afd felarethypnex@hpfel -t he af orementi oned
hydrophilic substance or water-insoluble substance is used. As the
protective maff8ei aFonpeeferabl y@ poiiastHylsnallscaukitangsl yidacéhari des
having a hydroxyal kyl group or a carboxyal kyl group, nore preferably,
hydr &xypr eppltiagh@gendel el osesos thydedxyglepyle dedinlloselon UsedboTite
protective material may contain an acid such as tartaric acid, citric acid,
succi ni ¢ a6i d;o f ahanitc & d(wrhnd i prfiaraddlandbohe |3ketas abstabBORzer, or
a lubricant such as talc.
(w/w), more preferably about 40 to 75% (w/w), and the
content of a swelling polymer is about 3 to about 30% (w/w),
preferably about 3 to about 15% (w/w). The coating agent
10 may further contain a hydrophilic substance and, in this
case, the content of a hydrophilic substance in the coating
agent is about 50% (w/w) or less, preferably about 5 to
about 40% (w/w), more preferably about 5 to about 35% (w/w).
Herein, the % (w/w) indicates a % by weight based on the
15 coating composition which 1is the remainder of the coating

solution after deleting any solvent (e.g. water, lower

alcohol such as methanol, ethanol etc.).

A sustained-release formulation is manufactured by

20 preparing a core containing a drug, and then coating the
resulting core with a coating solution that is obtained by
melting a water-insoluble substance with heating or a
wetting polymer or by dissolving or dispersing a water-
insoluble substance or a swelling polymer in a solvent, as

25 exemplified below.



When a protective material is used, it is coated at a rayg;yQf,Rpout 1 to
about 15% (w w), preferably about 1 to about 10% (ww), nore preferably
about 2 to about 8% (ww based on a core. 15 A protective nmaterial can be
coated by a standard coating nethod, andspecifically a core is
spray-coated by a fluidized bed coating nethod or a pan coating nethod. 20
1. Coating of core with coating agent The core obtained in the above | is
coated with a coating solution in which a water-insoluble substance and a

pH- dependent swelling pol r as_descrjbed. above ,and a hydrophilic

subst ance%gr epsrr?@atreag'glvﬂpr} hc}/ﬂgaat?%ﬁe or CArat i dsal egﬁgor di spersed in a
solvent, to pr%are a sus'gai ned 25 release formulation. 11 JULY 2006 113
Exanpl es of a methotPHf &dat? n§O% Cor@ it htRIchat Fhyd SHAEDon"FhRI JHe a
spray-coating .nethod. The ratjo between a water-insoluble substance, a

swel 1 ing SORHHEY &AFTE h&ﬁ%?p’lﬂ%f"c%ub%%% % FRE8rEsdt FRg2S53sGOFS dit may be
appropriately selected so that the content_ of each ingredient in a coating
becones t IFOMEf GRSt ilchaPt duhiehtulapky r hisibeda EBgt Pag§tegeRL virs idbout 1
to about 90% (ww), preferably about 5 to about 50% (ww), nore 10

pr ef ér abl yi saBoe I itcd 33NAqWan dbaserhbhetde @oféne particle.

When the core is a granule or a fine particle, its
average particle diameter is preferably about 150 to 2,000
pum, more preferably about 500 to about 1,400 um.

Preparation of the core can be performed by a standard

10 method. For example, a drug is mixed with an appropriate
excipient, binder, disintegrant, lubricant, stabilizer or
the like and then subjected to wet extrusion granulation or
fluidized bed granulation to prepare a core.

The content of a drug in a core is about 0.5 to about

15 95% (w/w), preferably about 5.0 to about 80% (w/w), more
preferably about 30 to 70% (w/w).

An excipient to be contained 1in a core includes
saccharides such as white sugar, lactose, mannitol and
glucose, starch, crystalline cellulose, potaSsium phosphate,

20 and cornstarch. 1Inter alia, crystalline cellulose and corn
starch are preferable.

A binder includes polyvinyl alcohol, hydroxypropyl
cellulosé, polyethylene glycol, polyvinylpyrrolidone,
Pluronic F68, gum arabic, gelatin and starch. A

25 disintegrant 1includes calcium : carboxymethyl <cellulose



(excluding a protective material coating). As a solvent for ting
solution, water or an organic solvent may be used anne“JcHLY20 xture of
the both nay be used. Upon use of a m xed solvent, the ratio 15 between

wat er and an organi c sol vent (mater/orgiq sol vent : wei ght ratio) may vary
in the range of 1 to 100% preferably to about 30% The or gani ¢ sol vent
is not particularly limted as far as it dissolves a water- insoluble
substance. For exanple, |ower alcohols such as 20 methyl al cohol, ethyl

al cohol , sopropxl al cohol, n-butyl alcohol and the |ike, |ower alkanones

such as ad&CGRED) rackaTni® r FPEOSERIBRSAGER (RtTRA Bl ohl 6FPa&Lliskeche |i ke

may be used as the organic solvent. Anong them |ower alcohols are
pref er abl YP&nd e€@PyYV R ¢ERBF Tah#dPE8pr op{Fr PP AY EdPRE) ar e A5t t i c oA v
preferable. Water and a m xture 11 JULY 20116 114 of water and an organic
sol vent apgbpgtétatgll yhydeekysrepysologddtuliose a(kodffhg agemier | aldach a
case, if needed, an acid such as tartaric acid, citric acid, succinic acid,

fumari ¢ abiydremgpmepgilc aeld ulmsdre gudedy iy lppyoadlidond, sohnti onowr or der
to stabilize the coating solution. Wien the coating is perforned by
Spr ay- coakubgtigutetantgtdoggptropy lmetkdd udasebe ausedpraferapaei .fi cally, a
coating solution is spray-coated on a core by a fluidized bed coating
nmet hod, alpbmiea@ati ngiet kod @efibechikeinyporadéht hi sndifudeeededaltal c,
titani um di oxi de, nmagnesi um st ear at e,
magnesium stearate and an 1inorganic salt thereof. A
glidant includes polyethylene glycol. A stabilizer
includes acids such as tartaric acid, citric acid, succinic

10 acid, fumaric acid and maleic acid.

In addition to the aforementioned methods, the core
may be also prepared by agitating granulation wherein an
inert carrier particle as a seed for the core is sprayed

15 with a binder dissolved in a suitable solvent such as water
or a lower alcohol (e.g. methanol, ethanol etc.) with being
supplemented portionwise with a drug or a mixture thereof
with an excipient and a lubricant, as well as a pan coating
method, a fluidized bed coating method and a melting

20 granulation. An inert carrier particle includes particles
made of white sugar, lactose, starch, crystalline cellulose
or waxes, and an average particle diameter thereof 1is
preferably about 100 um to about 1,500 um.

- In order to separate a drug contained in the core from

25 a coating agent, the surface of the core may be covered



calciumstearate or |light anhydrous silicic acid as a L

glycerin fatty acid ester, hydrogenated castor oil, trlet JT C|?rate cetyl
al cohol or stearyl alcohol as a plasticizer nay be added. 15 After coating
with. a coating agent, an antistatic ag such as talc may be al so

incorporated therein if necessary. An i'nstantaneous release fornulation may
be liquid 20 (solution, suspension, enmulsion etc.) or solid (particle,
pill, tablet etc.). An oral formulation and a parenteral formulation such

as an |nje on_are used,. and anp ora o] tion is ef erabl e.
hst ant andBUL 131 G FEE JPFbREhay - usuéﬂ 50, Prote b fv L MArERaL
addi tives or exci nts (herelnafter JULY2 abbrevi ated as an
exci pi ent §9F s%ﬁ‘EBEg?es) ef ogEge nc,td'r%’&?t i BY FP?ll’& &g i DR AECe R cal
field in addition to a dru which is an active ingredient. A pharnaceutlcal
exci pi ent WiEF i SRHUR t |5d{h%'41'y3¢| Nt ed'sed f ar i thes Bratestdii ent
which is usually used as a pharmaceutical excipient. Exanples of an
exci pi ent Me¢erdrdl, sol | @refemallati on | Rolly@shv@nse, st@MIRL cor nsttar ch,
crystalline cellul ose (Avicel PH101 manufactured by Asahi Kasei), pomdery,
sugars, gr ®anllyseedhanjales madwitiolg | ight hQirayedrkiils sidiaie acid, a
magnesi um car bonat e, cal cium carbonate and L-cystei ne. Preferabl e exanples
t hereof carboxyalkyl group, more preferably, hydroxypropylmethyl
cellulose or hydroxypropyl cellulose is used. The
protective material may contain an acid such as tartaric
. acid, citric acid, succinic acid, fumaric acid, maleic acid
10 and the like as a stabilizer, or a lubricant such as talc.
When a protective material is used, it is coated at a rate
of about 1 to about 15% (w/w), preferably about 1 to about
10% (w/w), more preferably about 2 to about 8% (w/w) based
on a core.
15 A protective material can be coated by a standard

coating method, and specifically a core is spray-coated by

a fluidized bed coating method or a pan coating method.

II. Coating of core with coating agent

20 The core obtained in the above I is coated with a
coating solution in which a water-insoluble substance and a
pH-dependent swelling polymer as described above and a
hydrophilic substance are melted with heating or are
dissolved or dispersed in a solvent, to prepare a sustained

25 release formulation.



include cornstarch and mannitol. These excipients may be;; H§8dhyg) one or in

conbi nation with each other. The content of an excipient Is,
about 4.5 to about 99.4 15 w W% preferably about 20 to about
nore preferably about 30 to about 97w \fﬁgohabased on the total
i nst ant aneous rel ease fornulation. The C

for exanple,
98.5 w w2
anount of an

tent of a drug in an instantaneous

rel ease fornulation can be appropriately selected fromthe range of 20
about 0.5 to about 95% preferably about 1 to about 60% based on the total
amount of the instantaneous rel eas(&_ formul ati on. Wien an i nstant ?neous

i

rel ease for mul &PER LSS ot arethy

85 GPMAGLALI 6n C9%E JEudt 15 €8

ards a

disintegrant in 25 addition to the aforenentioned ingredients. As such a 11
JULY 2006SP18Ldr8i Atsdisin @ BT aaksifn e nE a1t car boxymet hyl cel | ul ose
(ECG 505 nmanufactured by GOTOKU CHEM CAL COVPANY LTD.), sodium

cor oscar nel | os&hEAc rBitiSol bediieredet i eddse PO lylkei ) SUksBaPBESI doRe (e. g.
Coridone CL manufactured by 5 BASF), | ow substituted hydroxypropyl cellul ose
( manuf act gWed 1BpaSHA-yRsU Thentcdlyd@ephilid: ) subshaboryidt | ceaiiel

(manuf actured by Matsutani Chemical Industry Co., Ltd.), sodium

car boxyneshyhtsbar oy Beprapmbop nbatué gt aeddchpdKispurtdsengitod andtpattial a
starch (PCS 10 manufactured by Asahi Kasei) are used. For exanple,

di si nt egr afit e awhi dmgliedirdregr at ea acghannge teyoters adid ngforementioned

content.

The rate of a coating agent is about 1 to about 90%

(w/w), preferably about 5 to about 50% (Ww/wW), more

10 preferably about 5 to 35% (w/w) based on the core

(excluding a protective material coating).

As a solvent for a coating solution, water or an

organic solvent may be used alone, or a mixture of the both

may be used. Upon use of a mixed solvent, the ratio

15 between water and an organic solvent (water/organic

solvent: weight ratio) may vary in the range of 1 to 100%,

preferably 1 to about 30%. The organic solvent

particularly 1limited as far as it dissolves a

is not

water-

insoluble substance. For example, lower alcohols such as

20 methyl alcohol, ethyl alcohol, isopropyl alcohol,

alcohol and the 1like, lower alkanones such as

n~butyl

acetone,

acetonitrile, chloroform, methylene chloride, or the like

may be used as the organic solvent. Among them,

lower

alcohols are preferable, and ethyl alcohol and isopropyl

25 alcohol are particularly preferable. Water and a mixture



with water to effect water absorption or swelling, or toy, ofs Channel
between a core-formng active ingredient and an excipient, can %e used.
These disintegrants may be used 15 alone or in conbination with each other.
The amount of a disintegrant to be inCﬁr orated is appropriately selected
dependi ng on the kind and anount of a d &g used and the design of releasing
performance and the like, and it is for exanple about 0.05 to about 30

w wo, preferably about 0.5 20 to about 15w w3 based on the total anount of
an instantaneous rel ease fornul ati on.. WWen an instantapeous rel ease

formul ati 6 @& ofAR Aol PEIRBH FUISALVERE i3T el FESREAPH YoptIGhaPPy & ur t her
25 additives which are conventionally used for a solid 11 JULY 2006 117
fornul ati GRLVErdddian oh IRt HY A ehent fonddckodpeachtsif psedech an
additive, for exanple, a binder (e.g. sucrose, gelatin, gum arabic powder,
met hyl cellcdldoseuchy drsoxypEdpyic cxFidl osé triiywdr ak¥@r oBHGRIIMGE @61 ose,
carboxymet hyl 5 cel lul ose, polyvinylpyrrolidone, plullan, dextrin etc.), a
| ubri cant ftmag.icpohged h@rehemglgdol ,amednagiyunbet ealdsce, tot & c colaitgimg
anhydrous silicic acid (e.g. Aerosil (N ppon aerosil)), a surfactant (e.g.
ani o ¢ supflattiant isucrdes todtabial ke stihd ategt iwgi solotsanf act ant such as
10 pol yoxyethyl ene fatty acid ester, polyoxyethylene sorbitan fatty acid
ester, pol yoxyemhkyl earecastatingl iferipaifiorgnedt &y), sdregl-adand mgenta (e. g.
tar pignment, caranel, red
standard coating method can be used, and specifically, a
coating solution is spray-coated on a core by a fluidized
bed coating method, a pan coating method or the like. Upon
10 this, if needed, talc, titanium dioxide, magnesium stearate,
calcium stearate or 1light anhydrous silicic acid as a
lubricant, or glycerin fatty acid ester, hydrogenated
castor oil, triethyl citrate, cetyl alcohol or stearyl
alcohol as a plasticizer may be added.
15 After coating with a coating agent, an antistatic

agent such as talc may be also incorporated therein if

necessary.

An instantaneous release formulation may be liquid

20 (solution, suspension, emulsion etc.) or solid (particle,

pill, tablet etc.). An oral formulation and a parenteral

formulation such as an injection are used, and an oral
formulation is preferable.

An instantaneous release formulation may usually

25 contain carriers, additives or excipients (hereinafter,



ocher, titaniumdioxide, riboflavin) and, if necessary, ?1J§§v£%€ent (e.q.
sweet ener, perfune etc.), an adsorbent, a 15 preservative, a wetting agent
and an antistatic agent are wused. In addition, as a stabilizer, an organic
acid such as tartaric acid, citric acitr:iL,l succinic acid and fumaric acid
may be added. As a binder, hydroxypropy éellulose, pol yet hyl ene 20 gl ycol
and pol yvi nyl pyrrolidone are preferably used. An instantaneous rel ease
formul ati on can be prepared based on a standard fornul ati on techni que by
m xing th af or.enent i oned respect,ive ingredients and, if neces

e ary,
further KABRARHG 4Rd mFdi A, THE TG 18 paPFErned sy )a J5-GEnerEf y used
met hod, for exanple, .hy m xing, and kneadin%” I 1 JULY 2006 118 Specifically,
for exampFeNVEREA ORR ilystiifthnEduBlrEragsEtifatmiitadidont + s24dt Fali ko a
particle, the particle can be prepared by m xing ingredients using a
vertical &raHiHGt bhicha imi a8r st kiead@gresesiitact ufedP BIrPATAULRORIWORKS
Co., 5 Ltd.), a fluidized bed granul ator FD-5S (manufactured by POAREX
CORPORATI Exipienfie Usiee Iendiot heashicetarlyr dnnidedngsa fAxtas elbyig wet
extrusion granul ation nmethod or a fluidized bed granul ation method,
accobdi ngatio ¢keipsant privicddurie asstihélpr ocesd faw prepbarmgcautaocelof the
10 aforenentioned sustained rel ease formul ati on. The instantaneous rel ease
formul ati ercapdesatst ai n€tampdlesase ff orarul atxaipidns obdai nedabmysbéid
fornul at ed
formulation include lactose, starch, cornstarch,
crystalline cellulose (Avicel PH10l manufactured by Asahi
Kasei), powdery.sugar, granulated sugar, mannitol, light
10 anhydrous silicic acid, magnesium carbonate, calcium
carbonate and  L-cysteine. Preferable eéamples therecof
include cornstarch and mannitol. These excipients may be
used alone or in combination with each other. The content
of an excipient is, for example, about 4.5 to about 99.4
15  w/w%, preferably about 20 to about 98.5 w/w%, more
preferably about 30 to about 97w/w% based on the total
amount of an instantaneous release formulation.
The content of a drug in an instantaneous release
formulation can be appropriately selected from the range of
20 about 0.5 to about 95%, preferably about 1 to about 60%
based on the total amount of the instantaneous release
formulation.
When an instantaneous release formulation is an oral

solid formulation, it wusually contains a disintegrant in

25 addition to the aforementioned ingredients. As such a



respectively into separate dosage forns by a standard e ﬂ@ they are or
together with pharmaceutical 15 excipients as appropriate, 4" Phen may be
adm nistered in conbination with each other at the sanme tinme or at an
arbitrary adm nistration interval. Alte;g%tlvely, the instantaneous rel ease
formul ati on and the sustained rel ease mul ation, as they are or together
w th pharnmaceutical 20 excipients, may be fornulated into one oral dosage
form (e.g. granule, fine particle, tablet, capsule). The instantaneous

rel ease forny sustained r Iease fornul atjon. may ﬁg f ormul at ed

| ati on and
into granGiéL NG Itane - p%%e;*a@p fihi GF L Hé?Fk??W%%ltNl cE §l&SEapsul e
for 25 oral adm nistration. JULY 2006 119 Subll ual tablet buccal
or |ntraorﬁpGr§§tan@aﬁé§é§tuéﬁ§|n?égr%@TQEPfé} ANYepdr&t-ilon

t hereof A sublingual table, a buccal fornulatlon or an 5 intraoral
|nstantané@déuwlsFﬁF@gﬂéﬁmﬁdlp§ﬁnulé@réﬂ PRy baagufggitivdeor fy atiseéiisuch as
a tablet or may be an oral nucosal patch tablet (film. As a sublingual
tabl et, aKbgedal orrampomtidacrcal (ei.@st aktaidons dicdi nnagrdeicty rfegk mblvat i on,
a formulation 10 containing the conpound of the present invention or a
concém t aBASH) g and owexchpt enttés pref érvabdoxyprnopydddi ti ongldvadosel i ary
agent such as a lubricant, an isotonizing agent, a hydrophilic carrier, a
wat er - (manufactured by Shin-~Etsu Chemical Co., Ltd.),
carboxymethyl starch (manufactured by Matsutani Chemical
Industry Co., Ltd.), sodium carboxymethyl starch (Exprotab
manufactured by Kimurasangyo) and partial o starch (PCS
10 manufactured by Asahi Kasei) are used. For example,
disintegrants which disintegrate a granule by contacting
with water to effect water absorption or swelling, or to
make a channel between a core-forming active ingredient and
an excipient, can be used. These disintegrants may be used
15 alone or in combination with each other. The amount of a
disintegrant to be incorporated is appropriately selected
depending on the kind and amount of a drug used and the
design of releasing performance and the like, and it is for
example about 0.05 to about 30 w/w%, preferably about 0.5

20 to about 15w/w% Dbased on the total amount of an

instantaneous release formulation.

When an instantaneous release formulation is an oral
solid formulation, it may contain optionally further

25 additives which are conventionally used for a solid



di spersible polynmer and a stabilizer may be contained. Ip Af@@gition, in
order to nmake absorption easy and enhance bioavailability, (3-cyclodextrin
or 0O-cyclodextrin derivatives (e.g. hydroxypropyl-(3-cyclodextrin) may be
cont ai ned. Exanpl es of the excipient ingégde | act ose, white sugar, 20
D-mannitol, starch, crystalline cellulo and light anhydrous silicic acid.
Exanpl es of the lubricant include magnesium stearate, cal cium stearate,
talc and colloidal silica and in particular, nmagnesium stearate and
colloidal _silica.are preferable. Exanp|les of the isotonizing agent 25

ncl ude sGAFBHLARION d&? grdesden ficEBSe A HRHEMATT LOTed ~ SOIROBS06 St20
sorbitol, |actose, saccharose, glycerin and urea and, in particular

manni tol f£§ FH&erabl éddEizaﬁﬁpe%Oéf FFEP Hydr BpRiliNdecal? i @r FHELGEE

swel ling hydrophilic carriers such as crystalline cellulose, ethyl

cel | ul osegeéps3nl i AMEd a3 aFdIo \HaNAPYr mef tliohesel L ghesanhddsasyeicPpailc aci d,
silicic acid, dicalciumphosphate and cal ci um carbonate and in particular,
crystal |l i pelé¢sllbakose ydrpxypropglystayli neeldellladcose eachypximephetler abl e
Exanpl es of the water- dispersible polymer include gum (e.g. tragacanth gum
gum 50 acaelaplgsar guiyvialygipmatm Xsdone sodluinlahgi mate)rin cettu) pse
derivatives (e.g. nethyl cellul ose, carboxynethyl cellulose, hydroxynethyl

cel | ul oselubydeaxypr opyd. celd utarsey ] ey dighpgarlopy haghbyl ueel sukasere,
gelatin, water-soluble
talc, light anhydrous silicic acid (e.g. Aerosil (Nippon
aerosil)), a surfactant (e.g. anionic surfactant such as
sodium alkylsulfate, nonionic surfactant such as
10 polyoxyethylene fatty acid ester, polyoxyethylene sorbitan
fatty acid ester, polyoxyethylene castor oil derivative
etc.), a coloring agent (e.g. tar pigment, caramel, red
ocher, titanium dioxide, riboflavin) and, 1if necessary, a
corrigent (e.g. sweetener, perfume etc.), an adsorbent, a
15 preservative, a wetting agent and an antistatic agent are
used. In addition, as a stabilizer, an organic acid such
as tartaric acid, citric acid, succinic acid and fumaric
acid may be added.
As a binder, hydroxypropyl cellulose, polyethylene
20 glycol and polyvinylpyrrolidone are preferably used.
An instantaneous release formulation can be prepared
based on a standard formulation technique by mixing the
aforementioned respective 1ngredients and, if necessary,

further kneading and molding. The mixing is performed by a

25 generally used method, for example, by mixing and kneading.



starch, polyacrylic acid (e.g. Carboner), polynethacrylig 45vaghd. polyvinyl
al cohol , pol yet hyl ene glycol, polyvinylpyrrolidone, polycarbofil, and
ascorbate palmtate ester. Hydroxypropyl nethyl cellul ose, polyacrylic aci d,
al gi nate, gel atin, carboxynethyl cellulqﬁﬁg pol yvi nyl pyrrol i done and

pol yet hl yl ene gl ycol are 20 preferable. particul ar, hydroxypropyl net hyl
cellulose is preferable. Exanples of the stabilizer include cysteine,
thiosorbitol, tartaric acid, citric acid, sodium carbonate, ascorbic acid,

gl ycine a sod umsul fite. articul citrjc acid and ascorblc aci d
are pref epsﬁﬂ f12:5a Ly o UE?rZO%’é !t §’ﬁkﬁr} naﬂall?%ﬁ@ian%"‘bﬁc&aﬂ e&se
intraoral _instantaneous disintegrating fornulation can be prepared_b

mi xi ng t he CEHIRHP L% hECpPedeAt trnde MO G a tROnEBRFLEAHE &P@gt§hd an
exci pi ent by a nmethod known per se. 5 Further, optlonallﬁ t he
S

af or ement RHRER LAY 4MX Hy@niNgEe@heRES aUf LBEi BaNer tafails oremidiateragent, a
hydrophilic carrier, a water-dispersible polymer, a stabilizer, a coloring
agent, a mmewsahdkaepd@%r(\x@triw@mrm Py xEATA HeR@ nWORKE Co.,
af orenenti oned ingredients are mxed at the 10 sane tine or at a certain
time ntedral.,) ,and tfHeidixdad ebed drwemileoigr e§9edSi ntroarau Sabt ungdaloyt abl et
a buccal tablet or an intraoral instantaneous disintegrating tablet. In
order to GHOWRREX an CORPORNI AN haradnesthea sdlikent sweh asthereafter,
granulating a mixture by a wet extrusion granulation method
or a fluidized bed granulation method, according to the
same procedure as the process for preparing a core of the
10 aforementioned sustained release formulation.

The instantaneous release formulation and sustained
release formulation thus obtained may be formulated
respectively into separate dosage forms by a standard
method as they are or together with pharmaceutical

15 excipients as appropriate, and then may be administered in
combination with each other at the same time or at an
arbitrary administration interval. Alternatively, the
instantaneous release formulation and the sustained release
formulation, as they are or together with pharmaceutical

20 excipients, may be formulated into one oral dosage form
(e.g. granule, fine particle, tablet, capsule). The
instantaneous release formulation and the sustained release
formulation may be formulated into granules or fine

particles, which are then filled in a single capsule for

25 oral administration.



wat er and al cohol may be used to wet the m xture before ﬂﬁuﬁﬁaﬁ§;er t he
tableting with conpression, and then dried finally. Wen nolded into a
nmucosal patch tablet (film, the conpound of the present invention or a
concom tant drug, the aforenentioned wat r-di spersible polyner (preferably,
20 hydroxypropyl cellul ose, hydroxypropylethyl cellul ose), and an

exci pient are dissolved in a solvent such as water, and the resulting
solution is cast into a film Further, additives such as a plasticizer, a
stabilizer, an antioxidant, a preservative, a coloring agent, a buffering
25 agent and a sweetener may be added. In order to inpart an | | JULY 2006
122 appropriate elasticity to a film glycols such as _ poyl et hyl ene gl ycol

and propylldde §rPLtoNInay deRidfed, PHECAln OF dém Hd HiflandBSA8RESIGR ST ~ a
filmto the nucosal |ining of an oral cavity, a bioadhesive polyner (e.g. 5
pol ycar bofdls ingggneiding rarmBel afdideay . aChse e Fat ke afhegeoby pouring a
solution onto a non-adhesive surface, spreading the solution to a uniform
t hi ckness (prefer aviblingiaundtdidles 1600bwicerdn) wxrmiilbattbari ngreq@npment
such as a doctor blade, and then drying the solution to forma film 10 The
fil m3t hus ih¢ereedails idrsitech tanagoaomdienperedtaeing fodenlanapm ngy dredai s cut
into the desired surface area. Preferable exanples of an intraoral
i nst ant aneoldd dfsimtiégrabnngstionh mdat izontebdkitdeoca sody d beapiath dibfrhasi ng
mucosal patch tablet (film).
As a sublingual tablet, a buccal or an intraoral
instantaneous disintegrating formulation, .a formulation

10 containing the compound of the present invention or a
concomitant drug and an excipient 1is preferable. In
addition, a auxiliary agent such as a lubricant, an
isotonizing agent, a hydrophilic carrier, a water-
dispersible polymer and a stabilizer may be contained. 1In

15 addition, in order to make absorption easy and enhance
bicavailability, B-cyclodextrin or B-cyclodextrin
derivatives (e.g. hydroxypropyl-p-cyclodextrin) may be
contained.

Examples of the excipient include lactose, white sugar,

20 D-mannitol, starch, crystalline cellulose and light
anhydrous silicic acid. Examples of the lubricant include
magnesium stearate, calcium stearate, talc and colloidal
silica and in particular, magnesium stearate and colloidal

silica are preferable. Examples of the isotonizing agent

25 include sodium chloride, glucose, fructose, mannitol,



15 formul ation conprising a net of the conpound of the p[eggRtged NVENtion or
a concomtant drug, and a water-soluble or water-diffusing carrier which is
inert to the conmpound of the present invention or a concom tant drug. The
net is obtained by sublimating a solveptsfroma solid conposition 20
conprising a solution of the present conposition or a concomtant drug in
an appropriate solvent. The conposition of an intraoral instantaneous

di sintegrating formul ati on preferably contains a nmatri x- form ng agent and a

secondary _ingt sient ' ?diti é t% 25 d of;th resept i.nvention
or a concgﬁggég ler&ééﬁgieULfggf %éo %3 E%ggg?gggo qF%eugs.ri%E brﬁgng
agent include. eiatins dextrins, and i mal, proteins anﬂ veget.abl
proteins Bach a2 EeybBART Lhhdar ind FRATI UM Seed PROTEINES gty the
substanceg auchhai, unlarabic,,%uirggunl ;_an xanthaq} 5 _
pol ysaccha¥yPH88 L F%lﬁ%?%&ﬁ%s} EarGxyTEt My N e MY GIreSEd-1 1 r FAGE&RARS
dextrans; pectins; synthetic polyners such as polyvinylpyrrolidone;, and
subst ance8U8Rr f§e8rVESMIgNSt CAL Lgmsaralfi i Yorfs e L 8 £ heFOSEhenERdnpl es
include saccharides such as mannitol, dextrose, |actose, galactose 10 and
t r ehal osePOotY¥inglpreERAiNgas  sddlghds anpidspaa raiticiqorgbti cSsal€4Csuch as
sodi um phosphate, sodiumchloride and alum numsilicate; am no acids having
2 to 12 carbdn adbpslelich ghegptite, dndl seilwdun - geploniateaciagd Lin
glutam c acid, L-hydroxyproline, L-isoleucine, L-Ieucine
particular, crystalline cellulose (e.g. microcrystalline
cellulose etc.) is preferable. Examples of the water-
dispersible polymer include gum (e.g. tragacanth gum, gum
10 acacia, guar gum), alginate (e.qg. sodium alginate),
cellulose derivatives (e.g. methyl cellulose, carboxymethyl
cellulose, hydroxymethyl cellulose, hydroxypropyl cellulose,
hydroxypropylmethyl cellulose), gelatin, water-soluble
starch, polyacrylic acid (e.g. Carbomer), polymethacrylic
15 acid, polyvinyl alcohol, polyethylene glycol,
polyvinylpyrrolidone, polycarbofil, and ascorbate palmitate
ester. Hydroxypropylmethyl cellulose, polyacrylic acid,
alginate, gelatin, carboxymethyl cellulose,
polyvinylpyrrolidone and polyethlylene glycol are
20 preferable. In particular, hydroxypropylmethyl cellulose
is preferable. Examples of the stabilizer include cysteine,
thiosorbitol, tartaric acid, citric acid,. sodium carbonate,
ascorbic acid, glycine and sodium sulfite. 1In particular,

citric acid and ascorbic acid are preferable.

25



15 and L-phenyl al anine. One or nore kinds of the matriXx-figymyngeagents can
be introduced into a solution or a suspension before solidification. Such
matri x-form ng agent may be present in addition to a surfactant, or may be
present without a 20 surfactant. The mati;x-form ng agent can assi st

mai nt enance of the diffused state of the conpound of the present invention
or a concomtant drug in a solution or a suspension, in addition to
formation of a matrix. 25 The conposition may contain secondary ingredients
such I 1 JULY 2006 1 S reseryv ve, an ant 1. oxi dan a surfacta t, a

t hi ckener, a coO orrng agéﬁ?'f fé{ 8 i Er S &

rmdr‘fr er a vor swee rand a
t ast Ki t I f th tab I t I
bt o 1 od . T2 e A it PRk ayRe Shlan °é5£9 %Q%Esg'a%%é‘ Shd 2DeC

Red No.40 of Ellis and Eberal d. Exanples of the suitable flavor include
mnt, raspPBSiNg, IFQ%rrE@mPBPBngOﬁeﬂﬁﬁ@ BFﬁﬁﬁpFurﬁnW%QQ%ﬁﬂ @&ni 1A a,
cherry and grape flavor and a conbination thereof. |l es of the suitable

pH nmodi f i €PNEPTIAENFdE T rdRd & EX¢ R iRt PAct dmer-)%@ BPWE REiLd Se-
hydrochloric acid and naleic acid. Exanples of the suitable sweetener
i ncl dde aspathare, apsdorpdhy K &he ehausaenséonedanplas léfmhe ageintabl e
taste maski ng agent include sodium bi carbonate, ion exchange resin, 15
cycl odext sughi ric$ usi druluoingponihd, andsigrfenti zubst ageatance hydrophilic
carrier, a water-dispersible poiymer, a stabilizer, a
coloring agent, a sweetener and a preservative may be mixed
therein. The aforementioned ingredients are mixed at the
10 same time or at a certain time interval, and the mixture is
then compressed into a sublingual tablet, a buccal tablet
or an intraoral instantaneous disintegrating tablet. In
order to obtain an appropriate hardness, a solvent such as
water and alcohol may be used to wet the mixture before or
15 after the tableting with compression, and then dried
finally.

When molded into a mucosal patch tablet (film), the
compound of the present invention or a concomitant drug,
the aforementioned water-dispersible polymer (preferably,

20 hydroxypropyl cellulose, hydroxypropylmethyl cellulose),
and an excipient are dissolved in a solvent such as water,
and the resulting solution is cast into a film. Further,
additives such as a ©plasticizer, a stabilizer, an

antioxidant, a preservative, a coloring agent, a buffering

25 agent and a sweetener may be added. 1In order to impart an



m crocapsul at ed aponor phine. The formul ation contains thg geRResd of the
present invention or a concomtant drug usually in an amunt of 0.1 to
about 50% by weight, preferably about 0.1 to 30% by 20 wei ght. The
formulation is preferably a fornulation]&khe af orenent i oned subl i ngual

tabl et, buccal) which allows 90% or norée of the conpound of the present
invention or a concomtant drug to be dissolved (in water) in about 1

m nute to about 60 m nutes, preferably about 1 minute to 15 25 mnutes, nore
preferably about 2 mnutes

Q abhout m nut e 11 JULY 2006 125 or an
i ntraoral TSt %M HHeous © fagittﬁ“[cé yatiﬁ% f &r nufjajfrf‘bn gbvléﬁcépﬁfsi s ArSfnt €4t at es
in 1l to 60 seconds, preferably 1 to 30 seconds, re preferably 1 to 10
secondszﬁﬂ%§aqﬁh¥&ﬁﬁila ¥8°hn%%#(ﬁ%ﬁp¥%ﬁq?y915cgﬁemﬁﬁn fit 2gfehe o
excipient in the total formulation is about 10 to _about 99% by wei ght,
pr ef er abl yiTabBEEe30 9 UBRRCDOFRESAONgh?L The fddAt eh® dFR®D- EpATRKt ri n
or a (3- cyclodextrin derivative in the. total fornulation is O to about
30% by weilgiindgrhefcoahenpral t®&vVityri cantiiqpdiesing t Godlymest milsatd-on i s
about 0.01 to about 10% by weight, preferably about 1 to about 5% by
wei gt . T loomrdamiiof, c¢hebdgotbningineagaivied n tGrstbral ifommiladtiash i s
about 0.1 to about 90% by wei ght, preferably about 10 to about 70% by
wei ght. They combentnef the dnldrtopdn | i entarriser nontdghdsivet alsufrdiand,at i on
is about 0.1 to about 50% by wei ght,
spreading the solution to a uniform thickness (preferably,
around 10 to 1000 micron) with a coating equipment such as
a doctor blade, and then drying the solution to form a film.
10 The film thus formed is dried at room temperature or under

warming, and is cut into the desired surface area.

Preferable examples of an intraoral instantaneous

disintegrating formulation include a solid rapid-diffusing

15 formulation comprising a net of the compound of the present

invention or a concomitant drug, and a water-soluble or

water-diffusing carrier which is inert to the compound of

the present invention or a concomitant drug. The net is

obtained by sublimating a solvent from a solid composition

20 comprising a solution of the present composition or a
concomitant drug in an appropriate solvent.

The composition of an intraoral instantaneous

disintegrating formulation preferably contains a matrix-

forming agent and a secondary ingredient in addition to the

25 compound of the present invention or a concomitant drug.



preferably about 10 to about 30% by wei ght. The content EUUﬂvy%ﬁ
about 0.3 to about

wat er - di sper si
30% by wei ght,
t he stabilizer

ble polynmer in the total fornulation is
preferably about 10 to about 25% by wei ght. The content of
in the 20 total fornulati is about 0.1 to about 10% by

wei ght, preferably about 1 to about 5% wei ght. The aforenenti oned
formulation may further contain additives such as a coloring agent, a
sweet ener and an preservative, if necessary. 25 11 JULY 2006 126 [4] Solid

di spersion of the conmpound of the

resent . invention or _a concqQmtant drug

pr .
and prepar ati o0t Vhehh e B2 tbhpoaREMONIt AECPFedBRt Uiy Sftiadn NS

[ herei nafter,

referred to as a lipid-rich plaque regressing 5 substance in

sone casesieXHLing copednindie ldrRPieimar and SS9k PRSBELUBFe SUFwat er,
then it may be fornmulated into a solid dispersion (e.g. solid dispersion
cont ai ni n@sa SwreRanwat €hegbdl ubng o sydtldrun nsyed| ePFPpRENEF ch gimaue
regressi ng substance and a hydrophilic polyner). 10 Herein, the "solid

di sper si osubsglerce s swechli apegsinon rabn cawhigir wreior agwr ogndoKe ndad@Enge
ingredients (preferably, anorphous active ingredient) are dispersed in a
carrifer ippantsaarhare dsd i dadgdhe o eagiddy dragptidxyengadi yineck 1 lwlicde s ;can be
prepared, for exanple, by a nelting nmethod, a 15 solvent nethod or a

mel ti ng- searenigameiding (db:Rhedms Scpectins; synthetic polymers such as

polyvinylpyrrolidone; and substances derived from gelatin-

gum

arabic complex. Further, the examples include

saccharides such as mannitol, dextrose, lactose, galactose

10 and trehalose; cyclic saccharides such as cyclodextrin;

inorganic salts such as sodium phosphate, sodium chloride

and aluminum silicate; amino acids having 2 to 12 carbon

atoms

such as glycine, L-alanine, L-aspartic acid, L-

glutamic acid, L-hydroxyproline, L-isoleucine, L-leucine

15 and L-phenylalanine.

One or more kinds of the matrix-forming agents can be

introduced into a solution or a suspension before

solidification. Such matrix-forming agent may be present

in addition to a surfactant, or may be present without a

20 surfactant. The matrix-forming agent can assist

maintenance of the diffused state of the compound of the

present invention or a concomitant drug in a solution or a

suspension, in addition to formation of a matrix.

25

The composition may contain secondary ingredients such



Vol . 60, 1281-1302, 1971). The average particle dianmeter gf;;2ySghd d
dispersion is not particularly limted, but it is usually at |east about
0.05 pm preferably about 0.1 m nore preferably about 1 20 m further
preferably 3 Etm and not nore than abOﬂ;430nn1 preferably about 100 Etm
nore preferably about 50 pm further p @ferably about 10 pm As a

hydr ophilic polynmer used in the solid dispersion, for exanple, a

wat er - sol ubl e polynmer, an enteric polynmer, 25 and a polyner soluble in
stomach are used. Inter alia, an 11 JULY 2006 127 enteric Polgner IS
preferabl PSused. RECFREVAGLEE soldbl e2PbEGReFaDfer ékanplelagignt, a

hydr oxyal kyl, cel | ul ose such as hydroxypropyl cellul ose, hydroxypropyl nethyl
ceIIquset§ﬁ§hﬁﬁ§q'ik%;CE@FPGFHéeageéériVhtP@e§“%%%ﬁl%5'aPkyfl%%PFuléhe such
as nethyl cellulose or ethyl cellulose, and the |ike; (2)

pol yal kenymgprtiesisirdoRBdsuz h &3S oy IMASHANS) r Bgleindone adeRmbkes| ikl; the)

pol yal kyl ene gl ycol such as polyethylene glycol and the Iike are used. 10
As the entseriitebds yomkoring eganpl e,ndiydtoxyabryloxidel Inddsebpathkalatde such
as hydroxypropyl net hyl cellul ose phthal ate; hydroxyal kyl cellul ose acetate
succisnat e ysldlowas arnt/ dro&y pdgpygl metdlylaceFDaCo8é uaceiate autckFbaCeRed

car boxyal kyl cellul ose such as carboxynet hyl ethyl 15 cellul ose; cell ul ose
acet at e phbhaloat ef e&rbpsl ywret a@berald. Examples of the suitable

flavor include mint, raspberry, 1licorice, orange, lemon,

grapefruit, caramel, vanilla, cherry and grape flavor and a

combination thereof. Examples of the suitable pH modifier
10 include <citric acid, tartaric acid, phosphoric acid,
hydrochloric acid and maleic acid. Examples of the

suitable sweetener include aspartame, acesulfame K and

thaumatine. Examples of the suitable taste masking agent
include sodium bicarbonate, ion exchange resin,
15 cyclodextrin inclusion compound, adsorbent substance and

microcapsulated apomorphine.
The formulation contains the compound of the present
invention or a concomitant drug usually in an amount of 0.1
to about 50% by weight, preferably about 0.1 to 30% by
20 weight. The formulation is preferably a formulation (the
aforementioned sublingual tablet, buccal) which allows 90%
or more of the compound of the present invention or a
concomitant drug to. be dissolved (in water) in about 1
minute to about 60 minutes, preferably about 1 minute to 15

25 minutes, more preferably about 2 minutes to about 5 minutes,



ethyl acrylate and methacrylic acid such as nethacrylic ;agid fgpo! yner

L- 100-55; a copolyner of nmethyl nmethacrylate and nethacrylic acid such as
met hacrylic acid copolynmer L or nethacrylic acid copolynmer S are used. 20
As the polynmer soluble in stomach, for npl e, am noal kyl nethacryl ate
copolynmer E; and pol yvinylacetal diethyllam noacetate are used. In addition,
hydr ophili ¢ pol ynmers which can disperse a hardly water-soluble or insoluble
lipid-rich plaque 25 regressing substance, including a copolynmer of ethyl |

| JULY 2006 128 | d_methyl hacry! i ni LI,
of a quat 8Fnaly AR Or O CSULRTAS ot RAGA)EFE ACLAS COROTPAEF 1A and

met hacrylic,acid copolynmer R car boxynmet hyl cel |l ul ose, carhoxyvinyl
pol yrer , H§F§;5I )l 98-S rrt]%erﬂﬁa%eg%n}%r biy'8, 6@0&%”&%@%?%@%?& lrlwi %Oaci d
propyl ene glé%$l ester, agar, gelatin and chitgsan is used._ These,

hydr ophi | £ GRS B9 TBe Risete Bl Eorbi hat itdn fRERNd8adt GithePe1RfoNg
those |isted above, as the hydrophilic polyner, 10 hydroxyal kyl cellul ose,

al kyl cel Phpese, inpahnyarRényayirttvol i done, pol yal kyl ene gl ycol , methacrylic
acid copolyner, and carboxynethyl cellul ose are preferable. In particular,
hydr &xypr opyl nBhaykcoagleing oxfe i hakatpienpoliypvithg pyotal | Berelation
hydr oxypr opyl met hyl cel |l ul ose, 15 carboxynet hyl et hyl cell ul ose, and
met hacryl ie abpdt 10 to about 99% by weight, preferably about 30 to
about 90% by weight. The content of B-cyclodextrin or a B-
cyclodextrin derivative in the total formulation is 0 to
about 30% by weight. The content of the lubricant in the
10 total formulation is about 0.01 to about 10% by weight,
preferably about 1 to about 5% by weight. The content of
the isotonizing agent in the total formulation is about 0.1
to about 90% by weight, preferably about 10 to about 70% by
weight. The content of the hydrophilic carrier in the
15 total formulation 1is about 0.1 to about 50% by weight,
preferably about 10 to about 30% by weight. The content of
the water-dispersible polymer in the total formulation is
about 0.1 to about 30% by weight, preferably about 10 to
about 25% by weight. The content of the stabilizer in the
20 total formulation is about 0.1 to about 10% by weight,
preferably about 1 to about 5% Dby weight. The
aforementioned formulation may further contain additives
such as a coloring agent, a sweetener and an preservative,

if necessary.

25



copolymer L are suitable. The solid dispersion may contain agddipives which
are wused in pharmaceutical field generally. Such an additive includes
pharmaceutically acceptable 20 carriers such as various organic or
inorganic carrier substances which are nventionally used as a
pharmaceutical material, and it is incofporated as an excipient, a

| ubricant, a binder, a disintegrant or a surfactant. In addition, if
needed, pharmaceutical 25 additives such as a preservative, an anti oxi dant,

al |l JULI oog ézg cal.oring .agent and .a sweetener nmay_be_used. Preferable
exanpl es #gth Cex ip%&ﬁpq (%%ecvgcﬁgg%,C%Wﬁ?%ﬁ%ugé?, EgﬁanRFFﬁﬁp%starcm
crystalline cellul ose, sucrose, porous starch, mannitol, cglciu silicate
(trade 5 nAFERCEPHOPTt @ REPCOMHG Y fhhttH IFTRE At naP8TEPfade nane:
Neusilin), light anhydrous silicic acid (trade name: Cylicia), white
sugar/ starch sPR&Ri calth§r anFEEPOUSHe ;. EnpaREFF§ter ysREPRAGD
cel | ul ose/ car boxymet hyl cellul ose (trade name: Avicel RC), and _
hydr oxypr dp§reshaErr, 10epearedatioy askanplidxl fri¢e pPladieanedrrersdng
magnesi um stearate, calciumstearate, talc and colloidal silica.
Pr ef &r abl eueshapres iof some bicadgers li ne¥ ude caeamd tamle debibulissehanbilye
sugar, D-mannitol, dextrin, hydroxypropyl cellulose, hydroxypropyl nethyl
cel | ul osesodndle1®molysd hybpyr riol iwner, then it may be formulated
into a solid dispersion (e.g. solid dispersion containing a
hardly water-soluble or water-insoluble lipid-rich plaqgue
regressing substance and a hydrophilic polymer).
10 Hereiﬁ, the “solid dispersion” refers to a dispersion
in which one or two or more active ingredients (preferably,
amorphous active ingredient) are dispersed in a carrier
inert in the solid state (e.g. hydrophilic polymer), which
can be prepared, for example, by a melting method, a
15 solvent method or a melting-solvent method (J.Pharm.Sci.,
Vol.60, 1281-1302, 1971).
The average particle diameter of a solid dispersion is
not particularly limited, but it is usually at least about
0.05 pm, preferably about 0.1 pum, more preferably about 1
20 pum, further preferably 3 um, and not more than about 30mm,
preferably about 100 pm, more preferably about 50 pm,
further preferably about 10 pum.
As a hydrophilic polymer used in the solid dispersion,

for example, a water-soluble polymer, an enteric polymer,

25 and a polymer soluble in stomach are used. Inter alia, an



Preferabl e exanples of the disintegrant include starch, l?QBPfFMﬁEthyl
cel l ul ose, cal cium carboxynethyl cellul ose, sodiumcroscarnellose, sodium
car boxynet hyl starch, methyl cellul ose (trade nane; Methol ose SM, sodium
croscarmnel |l ose, 20 carnell ose cal cium Ig substituted hydroxypropyl
cellul ose, starch sodium glycol ate, and g;rtially al pha-derivatived
starch. The lubricant includes talc, crystalline cellulose, nagnesium
stearate, cornstarch, magnesi um oxi de. 25 The surfactant includes
pol yoxyethylene I | JULY 2006 130 pol yoxypropyl ene glycol (trade nane:
Pl ur oni c) ENGRFA& IRPL YRR i A TP Rt @R 1Y stieedse fatty acid ester,
pol yoxyet hyl ene hydrogenated castor oil, Polysorbate 80, and cetanol.
Pref erabl e exasl estl® t Watpresedvdliove PAEYREE, p- fRThy de¥5@BEAZOI ( ldci d
esters, chlorobutanol, benzyl al cohol, phenethyl alcohol, dehydroacetic
aci d, andhydrigixyaddivd. seiltlaBloscexamobhesasf hhdranvporpdant ceadluldsesul fite
and ascorbic acid. These additives may be used alone or in conbination 10
wi t h eachhgtimexypFleeydoletdh ydi speeklwhosan bedpr déper edl Use hg aeddttHoede known
per se, and specifically, can be prepared by a solvent nethod such as a
spr ay- dr ydeg ivethod sandswct ot asy agvapor atebhubesbod;suahrel 4 ngmeehlydd such
as a twin-screw 15 extruder nmethod; a m xing grinding nethod; an

cellulose or ethyl cellulose, and the like; (2)

polyalkenylpyrrolidone such as poylvinylpyrrolidone and the

like; (3) polyalkylene glycol such as polyethylene glycol

and the like are used.

10 As the enteric polymer, for example, hydroxyalkyl
cellulose phthalate such as hydroxypropylmethyl cellulose
phthalate; hydroxyalkyl cellulose acetate succinate such as
hydroxypropylmethyl cellulose acetate succinate;
carboxyalkyl cellulose such as carboxymethylethyl

15 cellulose; cellulose acetate -phthalate; a copolymer of
ethyl acrylate and methacrylic acid such as methacrylic
acid copolymer L-100-55; a copolymer of methyl methacrylate
and methacrylic acid such as methacrylic acid copolymer L
or methacrylic acid copolymer S are used.

20 As the polymer soluble in stomach, for example,
aminoalkyl methacrylate copolymer E; and polyvinylacetal
diethylaminoacetate are used.

In addition, hydrophilic polymers which can disperse a

hardly water-soluble or insoluble lipid-rich plaque

25 regressing substance, including a <copolymer of ethyl



ul trasoni cation nethod using an ultrasonic nolding maching, LPQ&E
specifically, the solid dispersion can be prepared by the Fo I'ow ng sol vent
nmet hod: (1) dissolving a lipid-rich plaque regressing substance in 20 a
sui tabl e organic solvent, (2) adding a 3¥grophilic polymer to this solution
to prepare a suspension, (3) suspendin n additive such as an excipient, a
disintegrant, a lubricant and a surfactant in this 25 suspension or
solution, if needed, and , 11 JULY 2006 131 (4) distilling off the organic
solvent fromthis uniform.  suspension uynder reduced pressure nor ma

\?é”H{ y fre’gﬁB

r
pressure BYyrd13dén R AgL¥HaLs 5@&&%%R¥W%1%gsﬂﬁ%ﬁo&FQ%ﬂﬁ a
rotary evaporation nmethod. 5 In addition, when_ a nore uniformsolid
di spersi oR%i 2 A¥SHEERATY URTRORHIBUSHEIR 0fYCE prepdeddiasfs ¥ hies aBsé st ep
(2) and is then subjected to the follow ng sequenti al stegs: (5) dissolving
t he suspefSPOAYPr&par & i nate smgiiagryhic 10 ackdi t apPROSYBaRI ¢ KSrvent
(6) suspending an additive such as an excipient, a disintegrant, a
| ubri cant camboayserthadt anelibérsen, rarbpggtdedylangelyPerdi spPlyivagydff the
organi ¢ sol vent under reduced 15 pressure or normal pressure by a
convént i opdkoheflhod gguch arabic, sodium aliginate, aliginic acid
propylene glycol ester, agar, gelatin and chitosan is used.
These hydrophilic polymers may be used bin combination with
each other.
Among those listed above, as the hydrophilic polymer,
10 hydroxyalkyl cellulose, alkyl cellulose,
polyalkenylpyrrolidone, polyalkylene glycol, methacrylic
acid copolymer, and carboxymethyl cellulose are preferable.
In particular, hydroxypropylmethyl cellulose phthalate,
polyvinylpyrrolidone, hydroxypropylmethyl cellulose,
15 carboxymethylethyl cellulose, and methacrylic acid
copolymer L are suitable.
The solid dispersion may contain additives which are
used in pharmaceutical field generally.
Such an additive includes pharmaceutically acceptable
20 carriers such as various organic or 1inorganic carrier
substances which are conventionally used as a
pharmaceutical material, and it 1is incorporated as an
excipient, a lubricant, a binder, a disintegrant or a

surfactant. In addition, if needed, pharmaceutical

25 additives such as a preservative, an antioxidant, a



as a spray-drying nethod and a rotary evaporation nethod,; Jiey afgani c
solvent used in the step (1) is not particularly limted as far as it can

di ssolve a hardly 20 water-soluble or insoluble lipid-rich plaque
regressi ng substance and a hydrophilic ?Iyner. For exanpl e, alcohols. such
as net hanol, ethanol, propanol, isopropg 9alcohol, but anol ,

nononet hoxyet hanol , et hyl ene gl ycol nononethyl ether and the |like; ethers
such. as di et hyl et her, dibutyl 25 et her, diisobutylether di oxane,
tetrahydrofuran, ethylene | JULY 2006 132 glycol and the like; aliphatic
hydr ocar b5 OFdaN é‘§eﬁ1thé’>i’£1ea HEQ TSy ﬂoehéﬁ% the: aromatic hydrocarbons
such as benzene, toluene and xylene; nitriles such as acetonitrile and the
li ke: organic Z&erdsraddie & ¢% Gfathe, swcopionitc e udndlersoseke:
esters such as ethyl acetate and the |ike; aliphatic hal ogenated
hydrocarb@hétesu@hgasldi@hmanoﬁéphane$tdrchborQEYhaﬁé;inhlo@@ibﬂ&paﬁd t he

| i ke; ketones such as acetone, nethyl ketone and the |ike; am des such as

di net hyl f supmpsde, mhmeidhyatetrahi denaand ttdile, 16allckem orila aetesd (sohdei on of
these at an appropriate ratio can be used. Anong them solvents having a

| ow Boi | i AgmepoFluozitke &E)ketnnes sanoh alceodw] 1Si @t piefietabte. (kphde alia,
acetone and et hanol are preferable. 15 Al though operating conditions such as
the treat hafle:t erperidtiwneg antghtheahhgarbng bilecyar addepenttige onahbe
starting conmpound and an organi c solvent to be used, the

Cylicia), white sugar/starch spherical granule (trade name;
Nonpareil), crystalline cellulose/carboxymethyl cellulose
(trade name: Avicel RC), and hydroxypropyl starch.

10 Preferably examples of the lubricant include magnesium
Stearate, calcium stearate, talc and colloidal silica.

Preferable examples of the binder include crystalline

cellulose, white sugar, D-mannitol, dextrin, hydroxypropyl
cellulose, hydroxypropylmethyl cellulose, and

15 polyvinylpyrrolidone.

Preferable examples of the disintegrant include starch,
carboxymethyl cellulose, calcium carboxymethyl cellulose,
sodium croscarmellose, sodium carboxymethyl starch, methyl
cellulose (trade name: Metholose SM), sodium croscarmellose,

20 carmellose calcium, low-substituted hydroxypropyl cellulose,
starch sodium glycolate, and partially alpha-derivatived
starch.

The lubricant includes talc, crystalline cellulose,
magnesium stearate, cornstarch, magnesium oxide.

25 The surfactant includes polyoxyethylene



treating tenperature is usually 200C or below. In a neltgpﬂﬂﬂp%ﬁgd, a hardly
wat er-soluble or 20 insoluble lipid-rich plaque regressing substance is
warnmed to a tenperature above the nelting point to nelt it, and a
hydrophilic polynmer and, if needed, an additive such as an excipient, a

di sintegrant, a lubricant and a surfactdm® are dissolved therein and then
cooled rapidly to acconplish the 25 production. For exanple, in a tw n-screw
extruder method, 11 JULY 2006 133 a hardly water-sol uble or insoluble
lipid-rich plaque regressing substance and a hydrophilic polymer and, if
necessary POy aatRtaRel ik h Hy e eXéErprenthane di Hieyriant, ddYamtitkant

and a surfactant are m xed nechanically, warned 5 under high pressure to
melt the Hatdly awitkresiotubl suorosensatupl ecldpedieire hpplaguy etdgrlesst ng
substance at a tenperature below the nelting point, and then cool ed

rapi dly tdysrogsnatstd tdestprodutli ool ysorbat«i 80, ganddcegametlhod, a hardly
wat er-soluble or 10 insoluble lipid-rich plaque regressing substance and a
hydr ophi | i ¢ polptrefe ratidl, e | fexpgdssar pf athaddtesersaichvas il ekei gi-ent, a
disintegrant, a lubricant and a surfactant are m xed nmechanically and then
groursd w thiydfiokyt@ i Aacgenpl eshelrle PHAAITHIENdD, | BeadylUl bnaseblcat i on

nmet hod, a hardly water-soluble or insoluble lipid-rich plaque regressing
subst ance paRe et h 1y HIQHI1 C Rt ydEsaddelici dcN@Fessar ¥orBRcagdeiti.ve such as
Suitable examples of the antioxidant include sulfite
and ascorbic'acid.
These additives may ‘be used alone or in combination
10 with each other.
The solid dispersion can be prepared using a method
known per se, and specifically, can be prepared by a
solvent method such as a spray-drying method and a rotary
evaporation method; a melting method such as a twin-screw
15 extruder method; a mixing grinding method; an
ultrasonication method using an ultrasonic molding machine.
More specifically, the solid dispersion can be
prepared by the following solvent method:
(1) dissolving a lipid-rich plague regressing substance in
20 a suitable organic solvent,
(2) adding a hydrophilic polymer to this solution to
prepare a suspension,
(3) suspending an additive such as an excipient, a

disintegrant, a lubricant and a surfactant in this

25 suspension or solution, if needed, and ,.



an excipient, a disintegrant, a lubricant and a surfactant gy s xed
nmechani cally, and the m xture is charged in a 20 nortar to pre-nold it, and
then irradiated with an ultrasonic wave for exanple by using an ul t r asoni c
nol ding machine to acconplish the prod%Ftlon. The amount of a hydrophilic
polymer. is not 25 particularly limted, d may be any anmount as far as it
is 11 JULY2006 134 such an anobunt that a hardly water-soluble or insoluble
lipid-rich plaque regressi ng substance can be di spersed. For exanple, the
preferable weig rati 0 between a hydrophilic polymer and a hard]
wat er - sol ubl%® o?lFﬁé%ihBPeQ§ﬁ - PF@ﬁanaéﬁéW%ﬂﬁeg%?%g 8iBst 58 jn
the range of 0.01:1 to 100:1, preferably 0.02:1 to 50:1, nore preferably
0.1:2 to Z0isperirQhern@esf é:e@bllcﬁcb Bras3wrd 001, negina l mléﬂr%mabﬁyby ato
10: 1, particularly preferably 3 to 5 (in particular 4):1. 10 The anount of
an addit | riventotorgalk t neghed ysudhni aed,a bprawhényangadeittiod, i endsed, the
preferable weight ratio between an additive such as an excipient, a
di si nt egr anttary dwdpoémraniomnmdethsdr factant and a hardly water-sol ubl e or
insoluble lipid-rich plaque regressing substance is in the 15 range of
usualdy 0.1:1 tm 204ditporf ewdblny . 3odet aniGolm gvred piespeabliynl:ilsto
3:1. An organic solvent used in the above step (5) is not particularly
limted antbsAmedsolaanti fMwym beusisefisasnf as psepared by the above step

(2) and 1is then subjected to the following sequential

steps:

(5) dissolving the suspension prepared in the step (2) in

10 a suitable organic solvent,

(6) suspending an additive such as an excipient, a
disintegrant, a lubricant and a surfactant therein, if
needed, and,

(7) distilling off the organic solvent under reduced

15 pressure or normal pressure by a conventional method such

as a spray-drying method and a rotary evaporation method.

The organic solvent used in the step (1) 1s not
particularly limited as far as it can dissolve a hardly

20 water-soluble or insoluble 1lipid-rich plaque regressing
substance and a hydrophilic polymer. For example, alcohols

such as methanol, ethanol, propanol, isopropyl alcohol,
butanol, monomethoxyethanol, ethylene glycol monomethyl

ether and the like; ethers such és diethylether, dibutyl

25 ether, diisobutylether, dioxane, tetrahydrofuran, ethylene



it is a solvent which can dissolve a suspension in the s§§ 132 such as

chl or of orm and di chl oronet hane. The solid di spersion can be as it is as

a pharmaceutical fornulation for oral adm nistration and nay be f or mul at ed

into a pharmaceutical fornmulation such %3 a particle, a fine particle, a

granule, a tablet, a capsule 25 and an ﬁ ection by a conventional nethod.

11 JULY 2006 135 A pharnmaceuti cal fornulatlon containing the solid

di spersi on descri be above may contain the aforenmentioned additives,

speci fical | ﬁ colqring a nt ime tener, a_  flavor, such as sucrose,
§F€ i ne X icepld

| act ose, eryst J‘éyﬁ?ﬂEPFergﬁﬁﬁnlﬁﬁ?glI?%afb
nagne5|un1stearate tal c and ot her dlluents and lubricants in a
phar maceufiR&ane f Gival e or NoPaPtadsi nicsdiometiich. NYIFREABERPREI PUuChhe
surface of a fornulation nay be coated to obtain a sustained-rel ease
fornul ati 8. 1oenkemaely, wihenea | iggidd- r kehepPaquentegi besi nfudubsesdnce is
hardly water-sol uble or insoluble, when orally admnistered, the ratio at
which it Bse&bsditlsédeacandl Ibhe | hisebl oncdrmbed ach dshesdoke afi vecesikow,
resulting in a problematically |ow bioavailability. 15 However, various
f or ml at i ensdpr gpareibioyc canvier tamg tihee $dked @isdpperssi encescs i bétyadbove
into the aforenentioned various dosage forns have remarkably i nproved
sol ubilitygceonak adysdr i | iikeandloiphatic halogenated hydrocarbons
such as dichloromethane, dichloroethane, chloroform and the
like; ketones such as acetone, methylketone and the like;
amides such as dimethylformamide, dimethyacetamide and the
10 like; or a mixed solution of these at an appropriate ratio
can be used. Among them, solvents having a low boiling
point such as ketones and alcohols are preferable. Inter

alia, acetone and ethanol are preferable.

15 Although operating conditions such as the treating
temperature and the treating time vary depending on the
starting compound and an organic solvent to be used, the
treating temperature is usually 200°C or below.

In a melting method, a hafdly water-soluble or

20 insoluble lipid-rich plaque regressing substance is warmed
to a temperature above the melting point to melt it, and a
hydrophilic polymer and, if needed, an additive such as an
excipient, a disintegrant, a lubricant and a surfactant are
dissolved therein and then cooled rapidly to accomplish the

25 production. For example, in a twin-screw extruder method,



absorbability into blood as conpared with a crystal of a;2f;Radedly
wat er-sol ubl e or insoluble lipid-rich plague regressing substance itself.
Thus, the solid dispersion described above enables the solubilization of a
hardly wat er-sol uble or insoluble Iipigérich pl aque regressing substance,
thereby the 25 bioavailability of a hardly water-soluble or insoluble I
JULY 2006 136 lipid-rich plague regressing substance is dramatically
i nproved. The content of a hardly water-soluble or insoluble 5 lipid-rich
pl ague regressing substance in the solid, dispersion_varies, dependi ng on the
dosage fo n]?FﬂﬁgﬁhdMQﬁ%ﬁT%ﬂ# %et%ﬁd,l%SBQPP?@r éhalgﬁélFSkeP 9s
usually 0.1 to 99%w w) of the total ampunt of the fornulation. 10 The
cont ent off CITRPEAGhi BRESEenFRer aRF t fe RUIFPLHE Sper bi&ar idd depdndi ng
on the dosage form the admnistration nethod, a carrier and the |ike, and
i s usual hgCessaryy. 39 idditive uehtas ampentipichhe af @AruP&EioERNTLS The
content of an additive in the solid dispersion varies depending on the
dosage foemlublrd cadivi minst ratduwifagisthodeaddniked| hkehanhdaldyuswaltimgdd to
99% w w) of the total amount of the fornulation. The content of the solid
di spérsi onndert heigh pressure to melt the hardly water-soluble or
insoluble 1lipid-rich plaque regressing substance at a
temperature below the melting point, and then cooled
rapidly to accomplish the production.
In a mixing grinding method, a hardly water-soluble or
10 insoluble 1lipid-rich plaque regressing substance and a
hydrophilic polymer and, if necessary, an additive such as
an ekcipient, a disintegrant, a lubricant and a surfactant
are mixed mechanically and then ground with mixing to
accomplish the production.
15 In an ultrasonication method, a hardly water-soluble
or insoluble lipid-rich plaque regressing substance and a
hydrophilic polymer and, if necessary, an additive such as
an excipient, a disintegrant, a lubricant and a surfactant
are mixed mechanically, and the mixture is charged in a
20 mortar to pre-mold it, and then irradiated with an

ultrasonic wave for example by using an ultrasonic molding

machine to accomplish the production.

The amount of a hydrophilic polymer is not

25 particularly limited, and may be any amount as far as it is



20 pharmaceutical fornulation of the present invention v?{5¢%YZQgpending on
the dosage form the admnistration nethod, a carrier and e(ilke, and is
usually 0.1 to 100%w w) of the total anpunt of the fornulation. The
content of an additive in the pharnaceugé al 25 fornulation of the present
i nvention varies depending on 11 JULY 2 137 the dosage form the
adm nistration nethod and the like, and is usually 0 to 99.9%ww of the
total anmount of the fornulation. The dose of the concomitant formulation of
the present 5 invention varies dﬁgending on the kind. of the,conRo%nd of
oluble

the preseftCinvdt PBR U getNBbd\? weRgRLY sYAEEERTOtBRAGe OF ot AF
adm ni stration nethod, adm nistration period and the |ike. For exanple, the
dai |y doselPéf-ailR{perlaPedi &easEitd (adbstansoutaBo Bey) diisPesssd-y about
0.01 to about 10 100 ng/ kg, preferably about 0.01 to about 100 ng/ kg, nore
pref er abl Joabowxampila.o aboat PoGLeyakd.e paveightar nptdisoutbetydeno about 50
nmg/ kg, inter alia, about 1.5 to about 30 ng/kg of the conpound of the
present i hyénppbbalandpoddmen stret ed Handlaw erolest ysohekleroknisevénbile
portions. OF 15 course, since a dose varies depending on various conditions
as déscri bégidboveh gianmuntegnabbingt lsab sttaceaf 05 erenttiheneth tpseofray be
sufficient or a dose exceeding the aforenentioned range may be necessary.
The dose 0f0a:toncoli0Dant, @iredecablie Ga2iln Eny50 ahgemore preferably
0.1:2 to 20:1, further preferably 0.3:1 to 10:1, more
preferably 1:1 to 10:1, particularly preferably 3 to 5 (in
particular 4):1.
10 The amount of an additive is not particularly limited,
but when an additive is used, the preferable weight ratio
between an additive such as an excipient, a disintegrant, a
lubricant and a surfactant and a hardly water-soluble or
insoluble lipid-rich plaque regressing substance is in the
15 range of usually 0.1:1 to 20:1, preferably 0.3:1 to 10:1,
more preferably 1:1 to 3:1.
An organic solvent used in the above step (5) is not
particularly limited and any solvent may be used as far as
it 1is a solvent which can dissolve a suspension in the step
20 (2), such as chloroform and dichloromethane.
The solid dispersion can be used as it 1is as a
pharmaceutical formulation for oral administration and may
be formulated into a pharmaceutical formulation such as a

particle, a fine particle, a granule, a tablet, a capsule

25 and an injection by a conventional method.



20 as far as it does not cause problematic side effect. Thayahsy dose of a
concomtant drug is not limted particularly and varies depending on the
severity of synptom age, sex, body weight and susceptibility of a subject
to be adm nistered, timng and interval .aof. 25 adm ni stration, nature,
preparation and kind of a 11 JULY 2006 i%é pharmaceutical fornulation, kind
of an active ingredient, and the like. The daily oral dose per kg body
weight in a manmal is usually about 0.001 to 2000 ng, preferably about
0.01 to 500 ny, further preferably about 0,1 to 100 ng,of a concam t ant
drug, which isAgiﬁ@ﬁﬁmﬁé%qgﬁqqﬁj.??F@P%ﬁﬁ%?%ns?oﬂﬁ65géﬂﬁianFraﬁQ$+QH t he
concomtant fornulation of the present invention, the conpound of the
present FIAVEREISERTandeaCESRBOMNAMR ANy FRYCHEN adhiti dEErERRTIORed0 sane
time, but after a concomtant drug is adm njstered, the conpound of the
present | AdEALLy®SRySRRC Rh¢al kY er éd.colRtidrhapealy, aafseectareEomsound of
the present invention is adm nistered, a concomtant drug nay be
adni ni st efédvorvhesuchey s e uias &t erb2tcaese, cestaraht i neryatedvdne t he 15
interval varies depending on an active ingredient to be admnistered, a
dosage focelladocaen miystthattion aweidrodiransti 1 idwete ) kmaghkesiexaspkaranken a
concomtant drug is admnistered in advance, the conpound of the present
i nventi onthdcadmdiiciterreddi hudnts nahd tlabl idays,s pief&rphhymaBel@imanut es,
to 1 day, nore preferably 15 mnute to 1 hour

formulation for oral administration. Alternatively, the

surface of a formulation may be coated to obtain a
sustained-release formulation.

10 Usually, since a lipid-rich plaque regressing
substance is hardly water-soluble or insoluble, when orally
administered, the ratio at which it is absorbed actually
into blood based on the dose give is low, resulting in a
problematically low biocavailability.

15 However, various formulations prepared by converting
the solid ‘dispersion described above into the
aforementioned various dosage forms have remarkably
improved solubility, oral absorbability and/or
absorbability into blood as compared with a crystal of a

20 hardly water-soluble or ‘ insoluble 1lipid-rich plaque
regressing substance itself.

Thus, the solid dispersion described above enables the
solubilization of a hardly water-soluble or insoluble
lipid-rich plaque regressing substance, thereby the

25 biocavailability of a hardly water-soluble or insoluble



after adm nistration of a concomtant drug. For exanple, ; wh§hohhe compound
of the present invention is adm nistered in advance, a concomtant drug is
adm nistered in 1 mnute to 1 day, preferably 10 minutes to 6 hours, nore
preferably 25 15 minutes to 1 hour afteﬁggdninistration of the compound | |
JULY 2006 139 of the present invention. a preferable adm nistration

nmet hod, for exanple, about 0.001 to 200 ng/ kg of a concom tant drug which
has been fornulated into an oral fornulation is orally 5 adm nistered and,

after aboyt, 15 m.nutes, about 0.005 to 100 ny/kg of the conpound of the

present | VENEr o cRn eHaREs BEST 5T RA at BT ECan bF al SFOPRUNAEIGY | S

orally admnistered as the daily dose. 10 The foll ow ng Exanpl es, .

Pr epar at | 6RPERYRAIr'es and Experimental Exanples further illustrate the

present invention, but the present invention is not |limted by them A

"H NMR spectrum was neasured with a Varian Gemni 200 (200MHz) spectroneter

using tetramethylsilane as an 15 internal standard, and total 5 values are

represented i nTppmcumtent ctthepw Bardbyi nditeat-sthlubkrimeni cahsealbdeshown

for a mxed solvent is a volune mxing ratio of each solvent. Unless

ot hebwi selipdideated, %lIemars % byresisghy. dubsidaide onint hethat i sodfidan

el uted solvent for silica gel 20 chromatography indicates a volune rati o,

unl ess ot Héspkgeion varies depending on the dosage form, the
administration method, a carrier and the 1like, and 1is
usually 0.1 to 99%(w/w) of the total amount of the
formulation.

10 The content of a hydrophilic polymer in the solid
dispersion varies depending on the dosage form, the
administration method, a carrier and the 1like, and 1is
usually 1 to 99.9%(w/w) of the total amount of the
formulation.

15 The content of an additive 1in the solid dispersion
varies depending on the dosage form, the administration
method and the like, and is usually 0 to 99%(w/w) of the
total amount of the formulation.

The content of the solid dispersion in the

20 pharmaceutical formulation of the present invention varies
depending on the dosage form, the administration method, a
carrier and the like, and is usually 0.1 to 100%(w/w) of
the total amount of the formulation.

The content of an additive in the pharmaceutical

25 formulation of the present invention varies depending on



i ndi cated. Herein, roomtenperature (normal tenperature) Juigpo@sents a
tenperature of about 20C to about 30C. Respective synbols in Exanpl es
represent the following neanings. 25 AcOEt: ethyl acetate, Me: nethyl, Et
ethyl, THF: | 1 JULY 2006 140 tetrahydrq uran, | PE: isopropyl ether, Et20:
di et hyl ether, deconp.: deconposition, 3 singlet, d: doublet, t: triplet,
g: quartet, dd: double doublet dt: double triplet, m nmultiplet, br:
broad, J: coupling constant, Py: pyridyl, 5 DBU: diazabicycl oundecene, DVF:

di et hyl f qr. mam, de, . di phenyl hosphoryla2|de B r onosucci ni m de,
N e B e e | Oh o IRERAR AR R hES T ORRS 19N,
Ts:tosyl, nCPBA: n}chloro erben20| acid, tBu: tert-butyl 10 Referecne
Exanpl e 128¢ntiestsuadflvt Hylto 28 - %Qtws/vw ehI 6P6- =qAY [2eyRbr gLo the
(trlfluoronethyl)phenyl]anlno] 2- oxoet hyl ] - 6- net hyl - 2- oxo-
2H chr omeAeFlE3HeRy | | - 2- propenoat e (a) Synt hesi s of
(3- bromophenyl ) (4-chl or o- 2- hydr oxy-5- 15 net hyl phenyl ) met hanone Br Al umi ni um
chloride (102 Jhenaosadddd tthe awutenittmbffoguehibron4ofethyl amiessing (97 g)
in chl orobenzene (300 mM) under ice-cooling, and 3-bronobenzoyl chloride
(1365y) wasvehtidny 200iEsl4depending on the kind of the compound of
the present invention, age, body weight, symptom, dosage
form, administration method, administration period and the
like. For example, the daily dose for a hyperlipemia
patient (adult, about 60 kg) is usually about 0.01 to about
10 100 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
15 course, since a dose varies depending on wvarious conditions
as described above, an amount smaller than the

aforementioned dose may be sufficient or a dose exceeding

the aforementioned range may be necessary.
The dose of a concomitant drug can be set in any range
20 as far as it does not cause problematic side effect. The
daily dose o©of a concomitant drug 1is not limited
particularly and varies depending on the severity of
symptom, age, sex, body weight and susceptibility of a
subject to be administered, timing and interval of

25 administration, nature, preparation and kind of a



further added dropw se over 1 hour. After conpletion of ngfydiyti b)n, t he
m xture was stirred at roomtenperature for 30 m nutes, d¥3¢ her heat ed
at 120C for 30 minutes. The reaction solution was ice-cooled, ethyl acetate
(600 5 m), nmethanol (100 m ) and 4N hydrochloric acid (400 mM) were added
successively, and the m xture was sti rr&ddat roomtenperature for 30
m nutes. The organic |ayer was washed successively with 1N hydrochloric
acid and an aqueous saturated sodiumchloride solution, dried over 10
magnesi um sul fate, and_a solvent was distilled off under reduced pressure.
The residHEaﬁ&§06&FFP?éd3%&m“4%%§¥%@alWﬂﬁﬂngﬁir%ﬁ1é%ﬁvﬁ”%cb@%f%dhéﬁﬁne, to
obtain the title conpound (186 g, yield 89%. np: 115-117C. 15 (b)
Synt hesi sabfl [Fae( 3itveonophenydgily chrat odesaephyl kg- body weight in a
0Xx0- 2H chronen-3-yl]acetic acid OH DBU (230 nml) was added to a suspension of
(3 br onophenméa) (4schiserad-12- maroxye 50 okt hyl gREAY Mgne tdrafoeadlly Jabyu2006 142
(186 g) in acetonitrile (400 mM), a solution of ethyl succinic chloride
(157 g) i6.atetonbdOi ng, ( Zh@thk)y waefeadildd dibamu e lover U0hauy @i be
warmng to 40C, and the mxture was stirred for 30 mnutes. Water (450 m)
was 5 addeontomibentedetigpnwhaktt iengiaret Likabixt dre Waso 4 ipsedioher 30
m nut es under ice-cooling. The resulting crystals
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
10 same time, but after a concomitant drug is administered,
the compound of the present invention may be administered.
Alternatively, 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
15 interval wvaries depending on an active ingredient to be
administered, a dosage form, an administration method and
the 1like. For example, when a concomitant drug 1is
administered 1in advance, the compound of the present
invention is administered in 1 minute to 3 days, preferably
20 10 minutes, to 1 day, more preferably 15 minute to 1 hour
after administration of a concomitant drug. For example,
when the compound of the present invention is administered
in advance, a concomitant drug is administered in 1 minute

to 1 day, preferably 10 minutes to 6 hours, more preferably

25 15 minutes to 1 hour after administration of the compound



were filtered, and washed with ethanol. The resulting c tals (182
g) of ethyl [4-(3-bronophenyl)-7- 5f§ﬁif&%§

chl or o- 6- met hyl - 2- oxo- 2H chronmen- 3-yl ] acet ate was di ssolved 10 in acetic
acid (1600 m ) and concentrated hydrochl §ri c acid (600 m), and the m xture
was heated to reflux for 1 hour. The réaction sol ution was concentr at ed
under reduced pressure, the resulting residue was washed with water, dried
(di phosphorus pentaoxide), and purified by 15 recrystallization from ethyl
acetate to obtain the title conmpound (166 g, yield 71% . np: 270C(deconp.)
(c) Synt h&di $h6f PRgsen3-Pratmptehyl ) - 7- chl or o- 6- met hyl - 2-

0x0- 2H-chromen-3-yl]-N-[4-fluoro-2- 20 (trifluoronethyl)phenyl]acetamde | |
JULY 2006 143 Bismeghydiofewah e esmdndgdradgi®roxaeyhodnl ordteckamplid,) were
added to a solution of [4-(3-bronophenyl)-7-

chl or o- 6- mshl -2-Xb- 2B Aoy By bfacet ¢enacndt a2 grucm 8hifelE (460 m),
and the m xture was stirred at room tenperature for 30 mnutes. The
reacti on $eknti orommsl attadmcenntat echrunderat eddoetudrgssur e 1® obtraill ya

resi due, which was dissolved in THE (400 m). 4-Fluoro-2- (trifluoronethyl)
ani | ibne ( h4mindis)eared saod ymalfytdr deb¢d 00150 nipjutes £ atbded, @GNEOSheom xture
was stirred at room tenperature overnight. Water was added to the reaction
sol ution, 100 saghasy esEr ateedecampburihylf aged abeesth® invention which

has been formulated into an oral formulation is orally

administered as the daily dose.

10 The following Examples, Preparation 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 Gemini
200 (200MHz) spectrometer using tetramethylsilane as an

15 internal standard, and total © values are represented in
‘ppm. Unless otherwise is indicated, a numerical value
shown for a mixed solvent is a volume mixing ratio of each
solvent. Unless otherwise indicated, % means % by weight.
In addition, the ratio of an eluted solvent'for silica gel

20 chromatography indicates a volume ratio, unless otherwise
indicated. Herein, room temperature (normal temperature)
represents a temperature of about 20°C to about 30°C.

Respective symbols in Examples represent the following
meanings.

25 AcOEt: ethyl acetate, Me: methyl, Et: ethyl, THF:



extract was washed successively with 1IN hydrochloric acig ;;a%g8ueous
sat ur at ed sodi um hydrogencar bonate solution and 15 an aqueous saturated
sodi um chl oride solution, dried over nagnesium sulfate, and concentrated.
The resulting residue was purified by iggrystallization from et hyl
acetate-THF to obtain the title conpou (60 g, yield 7799 . np: 222-223C.
11 JULY 2006 144 (d) Synthesis of ethyl (2E)-3-[5-[7-chloro-3-[2-[][4-
fluoro-2-(trifluoronethyl)phenyl]anm noj-2- oxoethyl] 6-

met hyl - 2- oxo0- 2H chr gnen- 4-y henyl ] - 2- pro enoat e 5 K ate (5.8
M), trietRyFARYAEOEAIG M )ILJEppa]isf WY { | ’5h%et%¥e0(odlseéy.v§ her,

tri phenyl phosphine (1.3 g) were added to a solution of

2- [ 4- ( 3- bBABPReny AFCPIPORILGIENG- fet BANPLIx0-PHXrokth- 3¢ §| FTNPLELF] uor 0- 2
(trifluoronethyl)phenyl]acetam de (30 g) in DMF (300 ni) O under nitrogen
at nospher@; afth IRt m ddir e dmab ligeadeybdet, 100G f glowblfoutsipAkter m:
conpletion of the reaction, water was added, and this was extracted with

et hyl acemateipThé, dxtyabroads washedumilihgwat@rstairt ed Poverpyagdgsi um

sulfate, and concentrated. The resulting residue was purified by 15 silica

gel 6ol unbBGhr odrat ng aphylédedebepeng BHBFvendime tiexhherméhyteaceDBPAF3: 1),

and recrystallized fromethyl acetate to obtain the title conpound as

col or | essdepyshalphobphoZydazyiidel,d 3688: N-bromosuccinimide, AIBM:
azobisisobutyronitrile, hex: hexane, Ac: acetyl, Ph:phenyl,

Ts:tosyl, mCPBA: m-chloroperbenzoic acid, ®Bu: tert-butyl

10 Referecne Example 1
Synthesis of ethyl (2E)-3-[5-[7-chloro-3-[2-[[4-fluoro-2-
(trifluoromethyl)phenyl]amino]~-2~-oxoethyl]-6-methyl-2-oxo-
2H-chromen-4-yl]phenyl]-2-propenocate
(a) Synthesis of (3~bromophenyl) (4~chloro-2-hydroxy-~5-

15 methylphenyl)methanone

Cl OH

H,C

Br

Aluminium chloride (102 g) was added to a solution of
3-chloro-4-methylanisole (97 g) in chlorobenzene (300 ml)

under ice-cooling, and 3-bromobenzoyl chloride (136 g) was



1 JULY 2006 np: 193-196C. Referecne Exanple 2 Synthesi s, of;; 14806

( 3- bromophenyl ) (4-chloro-2 5 hydroxyphenyl ) net hanone ClI Br +he title
conmpound was prepared according to the nethod described in Tetrahedoron.
Lett., vol. 42, p.4841 (2001). 10 Under  ice-cooling, 1-ethyl-3-(3-

di met hyl am nopr opyl ) car bodi m de hydr ochtdti de (30.7 g) was added in
portions to a m xed suspension of 4-chloro-2- hydroxybenzoic acid (13.8 g),
N, O di met hyl hydr oxyl am ne hydrochl oride (15.6 g), 1-hydroxybenzotriazole
(24.5 g) and 15 triethylamne (22.3 m) _in N, N-dinethylformam de (20 m)
and di chl 6R6RBERarfEde3b0daPPWisgnPiae Hi kOure waBlfsetr cedPlat ¥ypnPt
tenperature. for 6 hours. After conpletion of the reaction, the reaction
sol vent waddébheant tdeednbpburdi sais| |ssd wifd uateir oped reaw gradssie efonat er
was poured to 11 JULY 2006 146 the residue, and an organic nmaterial was
extract ed3W minwtdy, acdt afertibe ddatact was MaEFkedfad t BO0anmagueess

The reaction solution was ice-cooled, ethyl acetate (600
5 ml), methanol (100 ml) and 4N hydrochloric acid (400 ml)
were added successively, and the mixture was stirred at
room temperature for 30 minutes. The organic layer was
washed successively with 1N hydrochloric acid and an
aqueous saturated sodium chloride sovlution, dried over
10 magnesium sulfate, and a solvent was distilled off under
reduced pressure. The residue was purified by
recrystallizing from ethyl acetate-hexane, to obtain the
title compound (186 g, yield 89%).
mp: 115-117°C.
15 (b) Synthesis of [4-(3-bromophenyl)-7-chloro-6-methyl-2-

oxo-2H-chromen-3-ylJacetic acid

Cl 0 0

Br

DBU (230 ml) was added to a suspension of (3-

bromophenyl) (4-chloro-2-hydroxy-5-methylphenyl)methanone



saturated sodium chloride solution, dried over anhydrous;, aagngg um sul fate,
and the solvent was distilled off under 5 reduced pressure. The resulting
residue was purified by silica gel colum chromatography (hexane: et hyl
acetate=4:1) to obtain 4-chloro-2- hydroé¥ N- net hoxy- N- et hyl benzam de

(14.2 g, yield 82% . Under dry nitrogen nosphere, butyllithium(1l.6M 10
hexane solution, 12.5 m) was added dropwi se to butyl nagnesi um chl oride (2M
tetrahydrofuran solution, 5 nl) at 0C, and the mixture was stirred for 30

m nut es. t hi mas added dropwi se a solu ion of 1, 3 di br onpbenz (5.90
g) in tol dgﬁé g R eetl (@9 Cof mi{ddl t7 orp O ¥ Péacfal g‘hﬁ

sol uti on was further stirred for 5 hours. Under ice-cooli t he
suspen5|oﬁuﬁééné&de@thédGQII91§B &) séput@%ﬁt%$lFﬁéleo?%%%nﬂﬂdnedas
4-chl or o- 2- hydr oxy- N- et hoxy- N- et hyl benzam de (1.73 g) in toluene (15 nl),
and the addedr elnggsvistd reedr f ér hououwhi Meweeadhigort so0d UiG,ora2d whs pour ed
into a 10% aqueous citric acid solution, and an organic material was
extract edmdkthret nds asétared Ther &Rt maigtutves. drivatoverd 4pfigmelsi uwasul f at e
and the solvent was distilled off under reduced pressure. The resulting
resi due wasdpdr icbi étdebyesicltiican gellwlamn aoid orted agt aphiye 262 ¢ hekaneesdt hyl
acetate=19:1), and the resulting crystals | | JULY 2006 147 were
recrystal EbzedOf moimuet hanabetro iaki-aigvliihey tit TRe coqdithichd lcF¥Psgalygi el d
719 .
were filtered, and washed with ethanol. The resulting
crude crystals (182 g) of ethyl [4-(3-bromophenyl)-7-
chloro-6-methyl-2-oxo-2H-chromen-3-yllacetate was dissolved
10 in acetic acid (1600 ml) and concentrated hydrochloric acid
(600 ml), and the mixture was heated to reflux for 1 hour.
The reaction solution was concentrated under reduced
pressure, the resulting residue was washed with water,
dried (diphosphorus pentaoxide), and purified by
15 recrystallization from ethyl acetate to obtain the title
compound (166 g, yield 71%).
mp: 270°C(decomp.)
(c) Syntheéis of 2-[{4-(3-bromophenyl)-7-chloro-6-methyl-2-
oxo-2H-chromen-3-yl}-N-[4-~fluoro-2-

20 (trifluoromethyl)phenyl]acetamide



nmp: 105C. NMWR (CDC13) 6: 6.89 (1H,dd,J = 8.4,2.2Hz), 7. 1@ (ﬂz?g?
2.2Hz), 7.40 (1H,t,J = 8.0Hz), 7.49 (1Hd,J = 8.4Hz), 7J f ddd J =
8.0,1.4,1.0Hz), 7.74 (1H,ddd,J =8.0,1.8,1.04), 7.79 (1H,dd,J =
1.8,1.4Hz), 12.00 (1H,s). I R(KBr): 3067 626, 1329, 1235, 1215 cm 1.

El emrental analysis for CL3H8Br Cl02 10 CQ[I4 ulated(%: C 50.12, H 2.59.
Found(%: C. 50.07, H 2.53. Reference Exanples 3 to 6 Accordl ng to the sane
manner as that of Reference 15 Exanple 1(C), conpounds shown in [Table 1]
(Reference Exanple 3: 2-[4-(3-bronophenyl)-7-chloro-6-nethyl-2-oxo-2H

chr onen- S-Q <N [ L o ) ) phenyl ] acet awi de, FRef erence Exanple 4:
2-[4-(3-bronophs meth@l-z 0X0Q 6nen-3-yl]-N[4-fluoro-2
20 (trifluoromet nyl ] acet am de, [|Ref er e} pl e 5: 2-

(4- (3-bronmophen :
yl]-N-[4-f
2-[4-(3-b

Dimethylformamide (5 drops) and oxalyl chloride (11

ml) were added to a solution of [4-(3-bromophenyl)-7-
chloro-6-methyl-2-oxo-2H-chromen-3-yl]lacetic acid (42 g) in

5 THF (400 ml), and the mixture was stirred at room
temperature for 30 minutes. The reaction solution was
concentrated under reduced pressure to obtain a residue,
which was dissolved in THF (400 ml). 4-Fluoro-2-—-
(trifluoromethyl)aniline (14.7 ml) and sodium hydride (100

10 mg) were added, and the mixture was stirred at room
temperature overnight. Water was added to the reaction
solution, this wés extracted with ethyl acetate, the
extract was washed successively with 1IN hydrochloric acid,

an aqueous saturated sodium hydrogencarbonate solution and

15 an aqueous saturated sodium chloride solution, dried over
magnesium sulfate, and concentrated. The resulting residue

was purified by recrystallization from ethyl acetate-THF to

obtain the title compound (60 g, yield 77%).

mp: 222-223°C.



Exanple RL No.(s)(Recrystallization solvent) 197 - 199 3{-1GLyGodesH3H84
(AcCEt - THF) 205 - 207 46-Cl, 7- CH3F78 (AcCOEt-THF) 196 - 198 57-Cl, 6- FF53
(AcOEt-THF) 169 - 172 67-ClF92 (AcCEt) Reference Exanple 7 5 Synthesis of
2-[7-chl oro-4-(3-fornyl phenyl) - 6- met hyl 42-,0x0-

2H chronen-3-yl]-N-[4-chloro-2- (trifluoronethyl)phenyl]acetam de (a)
Synt hesi s of [7-chloro-4-(3-fornyl phenyl)-6-nethyl-2 oxo-2H chronen-3-yl]
acetic acid 11 JULY 2006 149 OH Under nitrogen atnosphere, butyllithium

(1. 6M hexang, soégk%gg ;185 ?%%.g%éyﬁqdegﬁéﬁ?gg%?ﬁnga?higkggbgq23[6?13-

bronmophenyl)™-'1, 3-di 6xol'ane I'n
fluoro-2-(trifluoromethyl)phenyl]amino]-2-oxoethyl]-6-

methyl-2-oxo-2H-chromen-4-yl]phenyl]-2-propenoate

OEt

5 Ethyl acrylate (5.8 ml), triethylamine (7.9 ml),

palladium (II) acetate (0.6 g) and triphenylphosphine (1.3
g) were added to a solution of 2-[{4-(3-bromophenyl)-7-
chloro-6-methyl-2-oxo-2H~-chromen-3-yl]-N-[4-fluoro-2-
(trifluoromethyl)phenyl]acetamide (30 g) in DMF (300 ml)
.0 under nitrogen atmosphere, and the mixture was heated at
100°C for 5 hours. After completion of the reaction, water
was added, and this was extracted with ethyl acetate. The
extract was washed with water, dried over magnesium sulfate,
and concentrated. The resulting residue was purified by
15 silica gel column chromatography (developing solvent:
hexane-ethyl acetate=3:1), and recrystallized from ethyl

acetate to obtain the title compound as colorless crystals

(16.7 g, yield 55%).



5 78C, the mxture was stirred at -78C for 1 hour, a solyti,e9 266

4- chl or o- 2- hydr oxy- 2N- et hoxy- N, 5- di net hyl benzam de (10.0 g) in THE (100
m) was added dropw se, and the m xture was stirred at -78C for 2 hours.

2N hydrochloric acid (200 M) was added; ;g the reaction 10 solution, and
extracted with ethyl acetate. The extract was concentrated under reduced
pressure to obtain a residue, which was dissolved in THE (100 m ). 2N
hydrochloric acid (150 nml) was added, and the m xture was stirred at room
tenperature oigéggg?g The reaction solution was extracted 15 with ethyl

acet ate, PHe %ﬂs washed with water, dried over magnesi um sul fate
and concentrated. To 3-(4- chloro-2-hydroxy-5-nethyl benzoyl ) benzal dehyde (10
g) obtained as an oil were added acetonitrile (40 mM) and DBU (15 m), a
solution of eth suc0|n?te chloride (10.2 g) in I I JULY 2006 150

acet oni t rRPESTS nﬁ1¥xﬁﬁg §dded dropwise over 1 hour while warming to 40C,
and the m xture was stirred for 30 mnutes. Water (40 n1z was_ added to the
reacti on SENERE®RS extracted O%ith et hyl d@mﬁﬂQ¥°RWﬁP¥$d Hethhwsowashed
successively 5 with 1IN-hydrochloric acid and water, dried over nagnesium

sul fate, hrdresyekanyilBa@thanencesulting residue was purified by silica gel
col um chromat ogr aphy (devel opi ng sol vent: hexane-ethyl acetate=3:1). The
resulting(ﬁkude st al .8 g) of ethyl [7-chloro-4-(3-fornyl phenyl)-6 10
met hyl - 2- oxo- - 3-yl ]acetate were dissolved in

0

Br

The title compound was prepared according to the
method described in Tetrahedoron. Lett., wvol. 42, p.4841
(2001) .

10 Under ice~cooling, l-ethyl-3-(3-
dimethylaminopropyl)carbodimide hydrochloride (30.7 g) was
added in portions to a mixed suspension of 4-chloro-2-
hydroxybenzoic acid (13.8 g), N,O-dimethylhydroxylamine
hydrochloride (15.6 g), l-hydroxybenzotriazole (24.5‘g) and

15 triethylamine (22.3 ml) in N,N-dimethylformamide (20 ml)
and dichloromethane (300 ml), and the mixture was stirred
at room temperature for 6 hours. After completion of the
reaction, the reaction solvent was concentrated and

distilled off under reduced pressure, water was poured to



acetic acid (150 m) and concentrated hydrochloric acid (ﬂﬁ%ngdm and the

sol uti on

was heated to reflux for 1 hour. The reaction solution was

concentrated under reduced pressure, the resulting residue was washed wth
water, dried and 15 recrystallized fronggéhyl acetate to obtain the title
32C

conpound

(2.5 g, yield 15% . np: 230-2 (b) Synthesis of

2-[7-chl oro-4-(3-fornyl phenyl) - 6- net hyl -
2- 0Xx0- 2H chromen- 3-y1] -N-[4-chl oro-2- 20 (trifluoronethyl)phenyl]acetam de
1 JULY 2006 151 CI According to the sane manner as that of Reference
Exanpl e 1EBF, 14l4Y%4 e 20Ghpolin®{GATEIM BosFrwad ot fefrached 2825833C. 5
NVR (CDC13) S: 2.29 (3H, s), 3.37 (1H, d, J = 14.0 Hz), 3.51 (1H, d, 14.0
Hz), 6.79ethKl Hcetaly. (2HIhA) ext B 1Mas syashede ity @n Jagugousty),

7.78 (1H,
(1H, s).
H. 3.02,

t, J =7.4 H), 7.87 (1H s), 8.07 (2H m, 8.28 (1H brs), 10.11
sgfenanedl Y shilor idz6HI6CuREGNOD4 dr 1Bl covatre i B ydEouss. 45,
N 2.62. Found(o): C 58.41, H 3.03, N 2.39. Reference Exanple 8

Synt hesi smafn@sfiimcsludrfets-, ( Bridriyd paehyeht 6wast [ilstZd-loaw dBf under
2H chronen-3-yl]-N-[4-fluoro-2- (trifluoronethyl)phenyl]acetam de

5

10

15

20

25

reduced pressure. The resulting residue was purified by
silica gel column chromatography (hexane:ethyl acetate=4:1)
to obtain 4-chloro-2-hydroxy-N-methoxy-N-methylbenzamide
(14.2 g, yield 82%).

Under dry mnitrogen atmosphere, butyllithium (1.6M
hexane solution, 12.5 ml) was added dropwise to
butylmagnesium chloride (2M tetrahydrofuran solution, 5 ml).
at 0°C, and the mixture was stirred for 30 minutes. To
this was added dropwise a solution of 1,3-dibromobenzene
(5.90 g) in toluene (15 ml). After completion of addition,
the reaction solution was further stirred for 1.5 hours.
Under ice-cooling, the suspension was added gradually to a
solution of the aforementioned 4-chloro-2-hydroxy-N-
methoxy-N-methylbenzamide (1.73 g) in toluene (15 ml), and
the mixture was stirred for 1 hour. The reaction solution
was poured into a 10% agqueous citric acid solution, and an
organic material was extracted with ethyl acetate. The
extract was driéd over magnesium sulfate, and the solvent
was distilled off under reduced pressure. The resulting
residue was purified by silica gel column chromatography

(hexane:ethyl acetate=19:1), and the resulting crystals



11 JULY 2006 152 According to the sanme manner as that of Reference Exanple
7, the title conmpound was obtained (yield 68%. np: 214- $hBdY HOR (CDA 3)
S 2.29 (3H, s), 3.36 (1H, d, J = 14.0 Hz), 3.50 (1H, d, J = 14.0 Hz), 6,80
(1H, s), 7.31 (2H, m, 7.48 (1H, s), 7.68 (1H m, 7.77 (1H t, J = 7.7

Hz), 7.87 (1H, s), 7.98 (1H, m), 8.09 {4H d, J = 7.6 Hz), 8.19 (1H, brs),
10.11 (1H, s). O Elenental analysis for C26HL6CLFANO4. 0. 3 H20
Calculated(%: C 59.68, H 3.20, N 2.68. Found(%9: C 59.45 H 3.01, N
2.63. Exanple 1 15 Synthesis of 3-[7-chloro-3-[2-[[4-chloro-2-
(trifluoreaeehytrypheayblaiend] - Zroxoendyhinelnethyl optakn- the title

2H chronen-4-yl ] benzoic acid | | JULY 2006 153 C1 OH Sodi um

di hydr ogeaphpsphdt é1(450gnyyiaid Z-lt8t.hyl -2- butene (1.8 M) were added to a
m xed suspension of 2-[7-

chl oro- 4-{g: f 0oBYt phenyl ) - 6- et hyl - 2- oxo- 2Hchromen- 3-yl] 5
N-[4-chloro-2-(trifluoronethyl)phenyl]acetamde (2.0 g) in t-butyl alcohol
(30 m), Nik(@pah))agd vwatey (Bulhy, saad g the mpdurerwas sty redrak room

tenperature. Sodi um
5 2.2Hz), 7.40 (1H,t,J = 8.0Hz), 7.49 (1H,d,J = 8.4Hz), 7.57
(1H,ddd,J = 8.0,1.4,1.0Hz), 7.74 (1H,ddd,J = 8.0,1.8,1.0Hz),
7.79 (1H,dd,J = 1.8,1.4Hz), 12.00 (1lH,s).
IR(KBr): 3067, 1626, 1329, 1235, 1215 cm™’.
Elemental analysis for CisHgBrClO;

10 Calculated(%): C: 50.12, H: 2.59.

Found(%): C: 50.07, H: 2.53.

Reference Examples 3 to 6
According to the same manner as that of Reference

15 Example 1(C), compounds shown 1in [Table 1] (Reference
Example 3: 2-[4-(3-bromophenyl)-7-chloro-6-methyl~-2-oxo-2H-
chromen-3-yl]-N-{2-(trifluoromethyl)phenyl]acetamide,
Reference Example 4: 2-[4-(3-bromophenyl)-6~-chloro-7-
methyl-2-oxo-2H~-chromen-3-yl]-N-[4-fluoro-2-

20 (trifluoromethyl)phenyl]acetamide, Reference Example 5: 2-
[4~ (3-bromophenyl)-7-chloro-6-fluoro-2-oxo-2H~chromen-3-
y1]-N-[4-fluoro-2-(trifluoromethyl)phenyl]acetamide,
Reference Example 6: 2-[4-(3-bromophenyl)-7-chloro—-2-oxo-
2H-chromen-3-y1]-N-[4-fluoro-2-

25 (trifluoromethyl)phenyl]acetamide) were obtained.



chlorite (1.2 g) was gradually added to the reaction ? Man,_OO?emd m xture
was stirred at roomtenperature for 1 0 hour. After conpletion of the
reaction, 1N hydrochloric acid was added, extracted with ethyl acetate, the
extract was washed with water, dried oxgg magnesi um sul fate, and
concentrated. The resulting residue was crystallized fromacetic acid to
obtain the title conpound (2.0 g, yield 15 92% . np: 270-272C. NWVR ( CDC13)
S: 2.28 (3H, s) 3.34 (1H, d, J = 14.8 Hz), 3.57 (1H, d, J = 14.8 Hz), 6.82
(1H s), 7,45 3 (5H, m), 11 JULY 2006 154 7.99 (2H, m), 8.23 (1H, d, J =
7.8 Hz), 8138 1% brs). Elemental analysis for C26HL6CL2F3NCG
Cal cul at ed( % : C 56.75, H 2.93, N 2.55. Found(%: C 56.46, H 3.02, N
2.58. 5 Exanple 2 Synthgsis ofOS [ 7-chloro-3-]12-[] 2f | uor o- 2-

i ) @ - 2- 0X0-
t he sanme manner as that of
ld 86% . np: 278-280C NWR
Hz) ,

2H- chr onen:#4-
Exanpl e 1?2
(CDC13) 8: 2. X

Br

Reference _ . . R

Example . w2 Yield Melting point (°C)

No (%) (Recrystallization

] ° solvent)

3 7-Cl, 6-CH; H 84 197 - 199
(AcCOEt-THF)

4 6-Cl, 7-CH; F 78 205 - 207
(ACOEt-THF)

5 7-Cl, 6-F F 53 196 — 198
(ACOEt-THF)
(AcOEt)

Reference Example 7

5 Synthesis of 2-[7-chloro-4-(3-formylphenyl)-6-methyl-2-oxo-

2H-chromen-3-yl]—-N-[4-chloro-2-
(trifluoromethyl)phenyl]acetamide
(a) Synthesis of [7-chloro-4-(3-formylphenyl)-6-methyl-2-

oxo-2H-chromen-3-yl]acetic acid



15 3.59 (1H, d, J = 16.0 Hz), 6.82 (1H s), 7.29 (2H m,, 45, Ong, d, J =
9.2 Hz), 7.55 (2H, m, 7.75 (1H, m, 7.98 (1H, s), 8.22(Li—lr, c? J =17.6
Hz), 8.77 (1H, brs). Elenental analysis for C26HL6CI FANCGG | | JULY 2006 155
Calculated(%: C 58.49, H 3.02, N 2. 39 Found(%: C 58.41, H 3.25, N
2.43. Exanple 3 5 Synthesis of ethyl (2E)-3-[5-[7-chloro-3-[2-[]4-chloro-2-
(trifluoronethyl)phenyl]am no]-2-oxoet hyl ] -6-net hyl - 2- oxo-

2H chronen- 4-yl ] - 2-fl uorophenyl]-2-propenoate~+ CI\ /0\ /,0 ,Cl F According
to the sang ymanner as that .of Refefence _0 Exanple 1-(d), the title
conpound ( Gti n‘b np: 160-162C. NMR (CDCl13) S: 1.33 (3H,
t, J = 7.0Hz), 3 (@H s), 4.27 (2H, q, J = 7.0 Hz), 6.60
(1H, d, J = 16. 4 .3 - 7.4 (2H m, 7.5 - 7.6 (4H m,
15 7.74 (1H, d, d, J =8.8 H), 8.30 (1H, brs).

El enent al l'fm ated(%: C 57.89, H 3.40, N
2.25. 11 1MH 3.61, N 2.10.

2006 156 Fouhd(%: C. 57.9

CHO

Under nitrogen atmosphere, butyllithium (1.6M hexane

solution, 85 ml) was added dropwise to:a solution of 2-(3-
bromophenyl) -1, 3-dioxolane (26.0 g) in THF (200 ml) at -

5 78°C, the mixture was stirred at -78°C for 1 hour, a
solution of 4-chloro-2-hydroxy-2N-methoxy-N, 5-
dimethylbenzamide (10.0 g) in THF (100 ml) was added
dropwise, and the mixture was stirred at -78°C for 2 hours.

2N hydrochloric acid (200 ml) was added to the reaction

10 solution, and extracted with ethyl acetate. The extract
was concentrated under reduced pressure to obtain a residue,
which was dissolved in THF (100 ml). 2N hydrochloric acid

(150 ml) was added, and the mixture was stirred at room

temperature overnight. The reaction solution was extracted

15 with ethyl acetate, the extract was washed with water,
dried over magnesium sulfate and concentrated. To 3-(4-
chloro-2-hydroxy-5~methylbenzoyl)benzaldehyde (10 g)

obtained as an oil were added acetonitrile (40 ml) and DBU

(15 ml), a solution of ethyl succinate chloride (10.2 g) in



Exanples 4 to 7 According to the sane manner as that of EXANRIRed: S
conpounds shown in [Table 2] (Exanple 4: ethyl (2E)-3-[3-

[ 7-chloro-6-nmethyl -3-]12-[[2-(trifluoronethyl)phenyl]am no] -
2-oxoethyl]-2-oxo-2k+chronen-4-yl)pheny££02-propenoate, Exanpl e 5: et hyl
(2E)-3-[3-[6-chloro-3-[2-[[4-fl uoro-2-

(trifluoronethyl)phenyl]am no]-2-oxoethyl]-7-nmethyl-2-oxo 10

2H chr onen- 4-yl ] phenyl ] - 2- propenoat e, Exanple 6: ethyl

(2E)-3-[3-[7-chl oro-6-fl uoro-3-[2-[[4-fluoro-2-, )
(trif|uor%%%mwyﬁhéﬁyﬁ]z mi éééx |dERR 9 Hever 1 hour while

chronen-4-yl ] phenyl]-2-propenoate, Exanple 7: ethyl (2E)-3-
[3-[7-Ch|@@@mgﬁgztp[Aoffuoa@dztmg mixture was stirred for 30 minutes.

(trifluoronethyl)phenyl]am no]-2-oxoet hyl ] -2-oxo-2H
chr onen-4W§"F€f3E)héﬁ5ITl¥-kiﬁ§péﬁ6§lde)t%ﬁ@ st tiean bt ko) $x¥r3aetEsd2006
157 Exanpl el2YieldMelting point (C No.RR( o)(Recrystallization solvent) 166
- 168 47-Cith6-etiaid4acatere) 20Be- 20 &Gt Crasy- Chished (fwakre§sigely 153
5 with IN-hydrochloric acid and water, dried over magnesium
sulfate, and concentrated. The resulting residue was
purified by silica gel column chromatography (developing
solvent:hexane-ethyl acetate=3:1). The resulting crude
crystals (2.8 g) of ethyl [7-chloro-4-(3-formylphenyl)-6-
10 methyl-2-oxo-2H-chromen-3-yl]lacetate were dissolved in
acetic acid (150 ml) and concentrated hydrochloric acid (75
ml), and the solution was heated to reflux for 1 hour. The
reaction solution was concentrated under reduced pressure,
the resulting residue was washed with water, dried and
15 recrystallized from ethyl acetate to obtain the title
compound (2.5 g, yield 15%).
mp: 230-232°C.
(b) Synthesis of 2-[7-chloro-4-(3~-formylphenyl)-6-methyl-
2-oxo0-~-2H-chromen-3-yl]-N-[4-chloro-2-

20 (trifluoromethyl)phenyl]acetamide



67-Cl, 6-FF32 (AcCEt) 166 - 169 77-CLF70 (hexane-AcCEt) EXANR! Ked of
ethyl 3-[5-[7-chloro-3-[2-[[4-fluoro-2- Synthesis
(trifluoronethyl)phenyl]am no]-2-oxoethyl]-6-nethyl-2-o0xo- 5
2H- chr onen- 4-yl ] phenyl ] pr opi onate 0 Rangg ni ckel (about 1 g) was added to a
m xed solution of ethyl 3-[5-[7-chloro- %2-[[4-f|uoro-2
(trifluoronethyl)phenyl]am no]-2-oxoet hyl]-6-nethyl -2-oxo- 10
2H—chronen 4-yl ] phenyl ] -2-propenoate (1.0 g) in THE (50 m) and ethanol (50

, and bqe mxture was stirred for 1 day Il JULY 2006 158 under hydrogen
atnDsphere 9 of GE reaction, st was filtered
with Celite, ang as cd)cent r aped e resulting residue was
recrystallized { acetjate to |pbtain e 5 conmpound (0.7 g,
yield 69% . np: : : I(CDC13)j1 6: 1. 21 , J =7.0 Hz), 2.30 (3H,
s), 2.67 ff B 303 5 Hz), 3.45 (2H, Q),

3

H

According to the same manner as that of Reference

Example 1{(c), the title compound (yield 50%) was obtained.
mp: 232-233°C.

5 NMR (CDClsz) o&: 2.29 (3H, s), 3.37 (1H, d, J = 14.0 Hz),
3.51 (1H, d, 14.0 Hz), 6.79 (1H, s), 7.47 (2H, m), 7.58 (1H,
s), 7.66 (1H, d, J0 = 7.4 Hz), 7.78 (1H, ﬁ, J = 7.4 Hz),
7.87 (1H, s), 8.07 (2H, m), 8.28 (1H, brs), 10.11 (1H, s).
Elemental analysis for C,gHi6Cl,oF3NO4

-0 Calculated(%): C: 58.45, H: 3.02, N: 2.62.

Found(%): C: 58.41, H: 3.03, N: 2.39.

Reference Example 8
Synthesis of 2-[7-chloro-4-(3-formylphenyl)-6-methyl-2-oxo-
15 2H-chromen-3-yl]-N-[4-fluoro-2-

(trifluoromethyl)phenyl]acetamide



4.11 (2H, q, J =7.0 Hz), 6.91 (1H, s), 7.2 - 7.5 (7H, J¢%% 99 (1H m,
8.18 (1H, brs). Elenental analysis for C30H24C FANOG Ca c ate ? C
61.08, H 4.10, N 2.37. Found(%: C 61.03, H 4.16, N 2.41. 15 Exanples
9 to 12 According to the sane manner as_that of Exanple 8, conpounds shown
in [Table 3] (Exanple 9: ethyl 3-(3-[7-192
chloro-6-nethyl-3-[2-[[2-(trifluoronethyl)phenyl]am no]-2-

oxoet hyl ] - 2- oxo- 2H chr onen- 4-yl ] phenyl ] pr opi onat e, Exanple 20 10: et hyl

3-[3-[6-chlo {o 3-[ 2- [[4 fI.oro-2-
(trifl uor oilge 1) § I 0-
2H chr onen- 4-yl i ] 3-[ 3-

[ 7-chl oro- 6-f 1 ug

(trifluoronethyl

chronmen- 44yl v i § 2 ; ) -[3-[7 1 1 JULY 2006 159
chloro-3-i§#%[4 quoro 2- (nrlfluoronethy phenyl]anlno] 2-

oxoet hvl ] - Z- oxo- 2H- chr onen{ 4- yI]phenyI]pHoplonat were obtained. [Table 3]
5 Exanple Yield Melting poiat (C) No.RL 0)(Re€}|%/§tallization

H

According to the same manner as that of Reference

Example 7, the title compound was obtained (yield 68%).
mp: 214-215°C.

5 NMR (CDClj3) &: 2.29 (3H, s), 3.36 (1H, d, J = 14.0 Hz),
3.50 (1H, 4, J = 14.0 Hz), 6,80 (1H, s), 7.31 (2H, m), 7.48
(14, s), 7.68 (1H, m), 7.77 (1H, t, J = 7.7 Hz), 7.87 (1lH,
s), 7.98 (1H, m), 8.09 (1H, 4, J = 7.6 Hz), 8.19 (1lH, brs),
10.11 (1H, s).

.0 Elemental analysis for CjgH16C1F4NO4-0.3 H0
Calculated(%): C: 59.68, H: 3.20, N: 2.68.

Found(%): C: 59.45, H: 3.01, N: 2.63.

Example 1
15 Synthesis of 3-[7-chloro-3-[2-[[4-chloro-2-
(trifluoromethyl)phenyl]amino}-2-oxoethyl]-6-methyl-2-oxo-

2H-chromen-4-yllbenzoic acid



solvent) 115 - 117 97-Cl1, 6- CH3H88 (AcOEt) 158 - 160 106- 1JU7L- @80 (AcCEt)
142 - 144 117-C1, 6-FF85 (AcCEt) 164 - 165 127-ClF56 (hex A ) Exanpl e
13 Synthesis of ethyl 3-[3-[3-[2-[[4-fluoro-2-

(trifluoromethyl)phenyl]am no]-2-oxoet h¥l % 2- oxo-2H 10

chr onen- 4-yl ] phenyl ] propi onate 11 JULY 2086 160 0 10% Pal | adi um carbon (50%
hydr ous product, 0.30 g) was added to a m xed sol ution of ethyl
(2E)-3-[3-[7-chl or o- 3-

[2-[[4-fl uoro-2- (trlfluoromsthyl)phenyl]am noj - 2- oxoethyl] 5
2- 0Xx0- 2H-C 9] ) ) ol (50 m) and
N, N- di net hyl f ory tirred at room
tenperature for The reaction solution
was filtered to

OH

Sodium dihydrogenphosphate (450 mg) and 2-methyl-2-

butene (1.8 ml) were added to a mixed suspension of 2-[7-
chloro-4-(3-formylphenyl)-6~-methyl-2-oxo-2H-chromen-3-yl]-
5 N-[4-chloro-2-(trifluoromethyl)phenyl]acetamide (2.0 g) in
t-butyl alcohol (30 ml), THF(10 ml) and water (8 ml), and
the mixture was stirred at room temperature. Sodium
chlorite (1.2 g) was gradually added to the reaction
solution, and mixture was stirred at room temperature for 1
.0 hour. After completion of the reaction, 1N hydrochloric
acid was added, extracted with ethyl acetate, the extract
was washed with water, dried over magnesium sulfate, and
concentrated. The resulting residue was recrystallized
from acetic acid to obtain the title coﬁpound (2.0 g,’yield
15 92%) .
mp: 270-272°C.
NMR (CDCls) 6: 2.28 (3H, s), 3.34 (1H, d, J = 14.8 Hz),

3.57 (1H, d, J = 14.8 Hz), 6.82 (1H, s), 7.4 - 7.7 (5H, m),



the catalyst, the filtrate was concentrated under reduced O pressure, and
the resulting residue was purified by silica gel colum &hi'¥dnat®8§raphy
(hexane: ethyl acetate:chloroform4:1:2 to hexane:ethyl acetate=3:1) to
obtain the title conmpound (1:29 g, yield 54% . np: 163-164C. 15 NWR (CDC13)
S: 1.21 (3H, t, J = 7.2 Hz), 2.62-2.72 t2H m, 3.03 (2H, t, J =. 7.5 Hz)
3.46 (1H, d, J = 14.4 Hz) , 3.52 (1H, d, J = 14.4 Hz), 4.11 (2H, q, J 7.2
Hz), 7.10 (1H, dd, J =7.8, 1.5 Hz), 7.18-7.28 (4H, m, 7.32 (1H, dd, J =
11 JULY 2006 161 8.4, 3.0 Hz), 7.35-7.38 (1H, n), 7.42-7.50 (2H, m, 7.52-
7.58 (1H, 7rP? 8281 11K, 8dd3 J1H,9d5, J5=1 THA) Hz..28 .3H, (B, bPIR(KBr) : 3256,
1723, 1713, 1665, 1526, 1431, 1321, 1123 cm1l. 5 Elenental analysis for
C29H23F4NEbemenkall anadysis Cor6L.8RsCHEFARE, N 2.59. Found(%: C 64. 32,
H 4.16, N 2.30. Exanple 14 10 Synthesis of

3-[5-[7-chabrolidtgd{f) 4-€CLubbo73, H: 2.93, N: 2.55.
(trifluoronethyl)phenyl]am no]-2-oxoet hyl ] -6-net hyl - 2- oxo-

2H- chr omreredny(} phegy! Pt opi, oHi:c 3a0L¢ ®:18.8@ueous sodi um hydr oxi de sol ution
(5 M) was added 15 to a m xed solution of ethyl 3-[5-[3-[2-[[4-chloro-2
(trigl uoromethyl)phenyl]am no] - 2- oxoet hyl ] - 6- et hyl - 2- oxo-

Example 2
Synthesis of 3-[7-chloro-3-12-[[4-fluoro-2-
(trifluoromethyl)phenyllamino]-2~-oxoethyl]-6-methyl-2-oxo-

2H-chromen-4-yl]benzoic acid

CF,

10

According to the same manner as that of Example 1, the
title compound was obtained (yield 86%).
mp: 278-280°C
NMR (CDCls) &: 2.28 (3H, s), 3.35 (1H, d, J = 16.0 Hz),
15 3.59 (1H, d4, J = 16.0 Hz), 6.82 (1H, s), 7.29 (2H, m), 7.45
(l1H, 4, J = 9.2 Hz), 7.55 (2H, m), 7.75 (1H, m), 7.98 (1lH,
s), 8.22 (1H, d, J = 7.6 Hz), 8.77 (1H, brs).

Elemental analysis for CygH16CLE4NOs



2H chronen- 4-yl ] phenyl ] propi onate (580 np)
m), and the m xture was stirred overnight. |

in THE (10 n1 hanol (5
JULY 2006 1%@*@1%‘?@& reacti on

solution was neutralized with 1IN hydrochloric acid, extracted with ethyl
acetate, washed with water, dried over gnesi um sul fate, and concentrat ed.
The resulting residue was recrystalliz fromethyl acetate to 5 obtain

the title conmpound (500 ny, yield 91%. np: 212-214C. NMR (CDCl3) 6: 2.29

(3H, s), 2.68 (2H, t,J—72Hz) 301 (2H t,
= 13.5

7.90 (1H, 3%60‘11%6@ ab (CiH 5%ré? E| eﬁeﬁ?al Nan&l
Cal cul ated(0): C 59.85 H 3.59, N 2.49.

J:72Hz)

7.1 -

3.37 (1H, d, J
7.5 (7H, m,

{P’@us f or C28H20CLFANCE
Found(%: C 59.88, H 3.88, N

2.52. 15 E&@m%leh 16: t682ﬂ1Ac60raraé t ¥:t Be4same manner as that of Exanple

14, conpounds shown in [Table 4] (Exanple 15:
chIoro-6-nethy|-2-oxo-3-(2-oxo-2-[[2-

(2E)-3-[3-[7-

(trifluoronethyl)phenyl]am no]ethyl)-2H chronen-4 20 yl] phenyl]-2-propenoic

acid, Exdwdmplls:3 (2E)-3-[3-[6-

chloro-3-(2-[[4-fluoro-2-(trifluoromethyl)phenyl]am no]-2-
oxo0€d hyl )Syfrtrtet diyd - Zﬂbxetzbach(bmpa34{ykkﬁhehybkoz3 -Arederciah lagt @l; 2 £xanpl e

17: (2E)-3-[3-[7-chl oro-6-fl uoro- 3-

[2-[[4-f | uaricERrd domd t el poRéty] ) phenyl }FarbroktByoteet-glthyl-2-oxo-

2H-chromen-4-yl]-2-fluorophenyl]-2-propenoate

According to the

Same manner as

Cl

that of Reference

.0 Example 1-(d), the title compound (yield 28%) was obtained.
mp: 160-162°C.
NMR (CDC13) 6: 1.33 (3H, t, J = 7.0Hz), 2.31 (3H, s), 3.45
(2H, s), 4.27 (2H, q, J = 7.0 Hz), 6.60 (l1H, d, J = 16.4
Hz), 6.86 (1H, s), 7.3 - 7.4 (2H, m), 7.5 - 7.6 (4H, m),
15 7.74 (1H, d, J = 1l6.4 Hz), 8.07 (l1H, d, J = 8.8 Hz), 8.30
(1H, brs).

Elemental analysis for Cj3gH21:C1,;F4NOs

Calculated(%): C: 57.89, H: 3.40, N: 2

.25,



25 2-oxo-2H- chromen-4-yl | phenyl ] - 2- propenoi ¢ acid, Exanple l8 adok JULY 2006

163 (2E)-3-[3-[7-chloro-3-[2-[[4-fl uoro- 2-

(trifluoronethyl)phenyl]am no]-2-oxoethyl]-2-oxo-2H

chronmen-4-yl ] phenyl ] - 2- propenoi ¢ aci d, @5%rrpl e 19: (2E)-3-

[5-[7-chloro-3-[2-[[4-chloro-2 5

(trifluoronethyl)phenyl]am no]-2-oxoet hyl ] -6-net hyl - 2- oxo-

2H chronen- 4-yl ] -2-fl uorophenyl ] - 2-propenoi ¢ acid, Exanple 20:

3-[3-[7-chl or or §- met hyl -2-axo- 3- (2- pxo-2-[] 2=

(trifluor r?é‘t“ﬁ‘y‘@pheé]n'yﬁéﬁfo]‘it h§1 é)f?ﬁth%b}r%h-4 yl ] phenyl ] pr opi oni ¢ aci d,

Exanple 21: 3-[3-[6-chloro-3-(2- 10

[[4-fluoro-2-(trifluoronethyl)phenyl]am no]-2-oxoethyl)-7-

met hyl - 2- gxo- 2H chr onen- 4-yl | phenyl ] propi oni ¢ acid, Exanple 22:

3-[ 3- [ 7- cKFEFBLESt 1ud®-3-T 2- [ [ 4- | uor o- 2-

(trifluoronet h#g) phenyl ] am no] - 2- oxoet hyl ] - 2- oxo- 2H

chr onen- 4- yl | pAERPIBGhi bR Checi Banexdippinep3as3-ghay 7of1fxample 1,

chloro-3-[2-[[4-fluoro-2-(trifluoronethyl)phenyl]am no]-2-

oxoebhyl | cempeongie- cHreonfenig- \TpsHenyd | pf%rpamn{@ 4¢i etisxdanpkE) 24- 13-

3-[3-[3-[2-[[4-fluoro-2 (trifluoronethyl)phenyl]am no]-2-oxoethyl]-2-oxo0-2H

chr onen- 4{y+FEphenmpl-lepmegingni-& -dd -d)) [ Avelter obt e nee th D) pheanhy &] danin® ] FULY

2006 164 Ex anpYiel dMelting point (O
2-oxoethyl]-2-oxo-2H-chromen-4-yl)phenyl]-2-propenoate,

Example 5: ethyl (2E)-3-[3-[6-chloro-3-[2-[[4-fluoro-2-
(trifluoromethyl)phenyl]amino]-2-oxoethyl]-7-methyl-2-oxo-

10 2H-chromen-4-yl]phenyl]-2-propenoate, Example 6: ethyl
(2E)=-3-[3-[7-chloro-6-fluoro-3-[2-[[4-fluoro-2-
(trifluoromethyl)phenyl]lamino]-2-oxoethyl]-2-0ox0o-2H-~
chromen-4-yl]lphenyl]-2-propencate, Example 7: ethyl (2E)-3-
[3~[7-chloro-3-[2-[[4-fluoro-2-

15 (trifluoromethyl)phenyl]lamino] -2-oxocethyl]-2-oxo-2H-

chromen-4-yl]phenyl]-2-propenocate) were obtained .

[Table 2]




(Re | eRIR2R3Xt 1
15HH CH=CH- 42 6- CH3(AcCEt) 6-0,272 - 274 16FH CH=CH 96

- 247 7 17- FFH CH=CH 89( AcCOEt) 254 -

ti crys a No.(b)za on solvent) 7 d,2

2 -
"&%}f&g"oa) |* 245

257 187-C FH CH=CH 68( AcCEt) 7-C1277 -

279 19, O F- OHECH 82 6-CH3 (ACOEt) 7-C1150_(deconp.) 20, HH OH2- CH2- 61

10

Melting point (°C)

Nzamp e gl R (;T (Recrystallization
: solvent)

. 7-Cl, 6-CH, H 14 166 — 168
(AcOEt)

: 6-Cl, 7-CH, F 35 206 - 209
(AcOEt)

’ 7oCl, 6-F F 37 151 - 153
(AcOEt)

: el o 70 166 — 169
(hexane-AcOEt).

Example 8

Synthesis of ethyl 3-[5-[7-chloro-3-[2~[[4-fluoro-2-
(trifluoromethyl)phenyl]amino] -2-oxoethyl]-6-methyl-2-oxo-

2H-chromen-4-yl]phenyl]propionate

OEt

0

Raney nickel (about 1 g) was added to a mixed solution

of ethyl 3-[5-[7-chloro~-3-[2-[[4-fluoro-2-
(trifluoromethyl)phenyl]amino]-2-oxoethyl]-6-methyl-2-oxo-

2H-chromen-4-yl]phenyl]-2-propencate (1.0 g) in THF (50 ml)
(50 ml), |

and ethanol and the mixture was stirred for 1 day



6- CH3(AcCEt) 6-Cl1, 240 - 242 21FH CH2- CH2- 63 7- CH3( AcCEt) lqu’&gz%oe' 200 227-
FH CH2- CH2-56( AcOEt) F 211 - 212 237-ClFHCHZ-CHZ-G?(AcCIi)
24HFH CH2- CH2- 61230 - 232 (AcCEt) | | JULY 2006 165 Exanples 25 to 40
According to the sane manner as that of anple 3, conpounds shown in

[ Tabl e 5] were obtained. 5 [Table 5] ExamiMel t | ng point (C)

| eYiel d(Recrystalliz ation No.RlL RZR3R(% sol vent) 226-228

257- CLFCH=CH CNH28( hexane- 6 CH3CF (trans) AcOEt)

under hydrogen atmosphere. After completion of the

reaction, the catalyst was filtered with Celite, and the

filtrate was concentrated. The resulting residue was

recrystallized from ethyl acetate to obtain the title
5 compound (0.7 g, yield 69%).

mp: 121-123°C.

NMR (CDCls) o: 1.21 (3H, t, J = 7.0 Hz), 2.30 (3H, s), 2.67

(2H, t, J = 7.5 Hz), 3.03 (2H, t, J = 7.5 Hz), 3.45 (2H, s),

4.11 (2H, gq, J = 7.0 Hz), 6.91 (1H, s), 7.2 - 7.5 (7H, m),
10 7.99 (1H, m), 8.18 (1lH, brs).

Elemental analysis for C3gHz4ClE4NOs

Calculated(%): C: 61.08, H: 4.10, N: 2.37.

Found(%): C: 61.03, H: 4.16, N: 2.41.

15 Examples 9 to 12
According to the same manner as that of Example 8,

compounds shown in [Table 3] (Example 9: ethyl 3-{3-[7-
chloro-6-methyl-3-[2-[[2-(trifluoromethyl)phenyl]lamino]-2-
oxoethyl]-2-oxo-2H-chromen-4-yl]lphenyl]lpropionate, Example

20 10: ethyl 3-[3-[6-chloro-3-[2-[[4~-fluoro-2-
(trifluoromethyl)phenyl]lamino]-2-oxoethyl]-7-methyl-2-oxo-
2H-chromen-4-yl]lphenyl]lpropionate, Example 11: ethyl 3-[3-
[7-chloro-6-fluoro-3-[2-[[4-fluocro-2-
(trifluoromethyl)phenyl]amino]-2-oxoethyl]-2~o0x0-2H-

25 chromen-4-yl]lphenyl]propionate, Example 12: ethyl 3-[3-[7-



a 156-158 267 ClL% CH=CH COOEt H 74( hexane- CFA(trans)ClW{i‘)
7- Cl233-234 27HCOOEt 82 6- CH3CF3(trans) (AcOEt) 287-Cl, CH= t H75>300

6- CH3(trans) (AcCEt) 7-C1LCH=CH O00OEt 199- 201 296- CH3*F(trans) H32( hexane-

AcCEt) 11 JULY 2006 MeO 30 7-C1, 6-CH31¥BO 31 7-C1, / 6-CH3 \ / 32 33 7-C1,
| 7-C1,

chloro-3-[2-[[4-fluoro-2-(trifluoromethyl)phenyl]amino]-2-

oxoethyl]-2-oxo-2H~-chromen-4-yl]phenyl]propionate) were
obtained.
[Table 3]

R2

CF,
5
. Melting point (°C)
E 1 Yield
xampie g R? ie (Recrystallization
No. (%)
solvent)
115 - 117
7-Cl, 6-CH H 88
2 ’ > (ACOEt)
10 6-C1, 7-CH; F 80 158 - 160
(AcQOEtL)
11 7-Cl, 6-F F 85 142 — 144
(AcOEt)
164 — 165
7-C1l F 56
12 ¢ (hexane-AcOEt)
Example 13
Synthesis of ethyl 3-[3-[3-[2-[[4-fluor0o-2-

(trifluoromethyl)phenyl]amino]-2-oxoethyl]~2-0oxo-2H~-

10 chromen-4-yl]phenyl]propionate



15

W
W
(eolep}
()]

-CH3 39 7-C1, 6-CH3 CF3 CF3 F F F F F 166

160

F
\ l
H  CF,

OEt

0

10% Palladium carbon (50% hydrous product, 0.30 g) was
added to a mixed solution of ethyl (2E)-3-[3-[7-chloro-3-
[2-[[4-fluoro-2~(trifluoromethyl)phenyl]lamino]-2-oxoethyl] -
2-oxo-2H-chromen-4-yl]phenyl]propenoate (2.54 g) in ethanol
(50 ml) and N,N-dimethylformamide (20 ml), and the mixture
was stirred at room temperature for 4 hours under hydrogen
atmosphere. The reaction solution was filtered to remove
the catalyst, the filtrate was concentrated under reduced
pressure, and the resulting residue was purified by silica
gel column chromatography (hexane:ethyl
acetate:chloroform=4:1:2 to hexane:ethyl acetate=3:1) to
obtain the title compound (1:29 g, yield 54%).
mp: 163-164°C.

NMR (CDCl3) &: 1.21 (3H, t, J = 7.2 Hz), 2.62-2.72 (2H, m),

3.03 (2H, t, J = 7.5 Hz), 3.46 (1H, d, J = 14.4 Hz), 3.52
(1H, d, J = 14.4 Hz), 4.11 (2H, q, J = 7.2 Hz), 7.10 (1H,

dd, J = 7.8, 1.5 Hz), 7.18-7.28 (4H, m), 7.32 (lH, dd, J =

-CH6 7 34 (CH3) 2 CF3 35 7-A, 6-CH3 CF 36 ﬁZﬂﬁhZ&oéCHz) 3 6,7-



CH=CH COCEt 150- 152 H69 (trans) (AcOEt) CH=CH COOEt 177- 18(():@913%) ans) (AcCEt )
CH=CH COCEt H58266- 267 (trans) (AcOEt-THF) 232-234 CH=CH t Pdecorrp.)
(trans) (AcCEt-THF) CH=CH COOEt 184- 185 H44 (trans) (AcOEt) CH=CH 228-229
CH3COOEt 77 CH=CH COCEt (trans) (AcCOEt) 2(1:‘5_@ 18 H29 (trans) (AcCEt)

CH=CH OOCEt 209- 211 H64 (trans) (AcOEt) COCEt 158- 160 H53 (trans) (AcOEt)

8.4, 3.0 Hz), 7.35-7.38 (1lH, m), 7.42-7.50 (2H, m), 7.52-

7.58 (1H, m), 8.01 (1H, dd, J = 9.0, 5.1 Hz), 8.28 (1lH, s).

IR(KBr): 3256, 1723, 1713, 1665, 1526, 1431, 1321, 1123

cmt.

5 Elemental analysis for C,9H23F4NOsg
Calculated(%): C: 64.32, H: 4.28, N: 2.59.

Found(%): C: 64.32, H: 4.16, N: 2.30.

Example 14
10 Synthesis of 3-[5-[7-chloro-3-[2-[[4~-fluoro-2-
(trifluoromethyl)phenyl]amino] -2-oxoethyl]-6-methyl-2-oxo-

2H-chromen-4-yl]lphenyl]propionic acid

1IN aqueous sodium hydroxide solution (5 ml) was added

15 to a mixed solution of ethyl 3-{5-[3-{2-[[4-chloro-2-
(trifluoromethyl)phenyl]amino] -2-oxoethyl]-6-methyl-2-oxo-
2H-chromen-4-yl]phenyl]propionate (580 mg) in THF (10 ml)

and ethanol (5 ml), and the mixture was stirred overnight.



C (CH3) =CH 164-165 COCEt H27( hexane- (trans)AcCEt) | HLX[S (3§3 40 7-C1, \
/ CH=CH COOEt 6-CH3 (trans) 167 131-133 H 65 (decorrp ) Exanpl e 41
2-(7-chl oro- 6-net hyl - 2-oxo-4-{3-[(E)-2-(1Htetrazol -
yl')ethenyl ] phenyl } - 2H chronen- 3-yl') - N—[4 quoro 25
(trifluoronethyl)phenyl]acetam de
2-(7-chloro-4-{3-[(E)-2-cyanoet henyl]phenyl } - 6- et hyl -
2- 0x0- 2H-chromen-3-yl )-N-[4-fluoro-2- (trifluoromethyl)phenyl]acetam de
(1.24 g) and 10 triethylam ne hydrochloride (0.95 g) were suspended in
t ol uene (Ibenirpacsddinuracazitdieor{ vaA49nghtnadiaddeditdnd N heydndghlpeiwas
stirred at 100C for 2 hours under nitrogen atnosphere. Water was added to
t he react aondsolextoactedcivwith ecethiptlh BNethadreochlwashedacivdthandaegty act ed
with a 15 m xed sol vent of ethyl acetate-nethanol. The extract was washed
W th an aduéeds satur amednesdiumm cllldatde sand | aapnderdt ddted 2006 ThS

resulting residue was recrystallized from ethyl acetate to

5 obtain the title compound (500 mg, yield 91%).

mp: 212-214°C.

NMR (CDCls) &: 2.29 (3H, s), 2.68 (2H, t, J = 7.2 Hz), 3.01

(2H, t, J = 7.2 Hz), 3.37 (l1H, d, J = 13.5 Hz), 3.54 (1H, d,

J = 13.5 Hz), 6.89 (1H, s), 7.1 - 7.5 (7H, m), 7.90 (1lH, m),

10 8.46 (1lH, brs).
Elemental analysis for CygHzoClE4NOs
Calculated(%): C: 59.85, H: 3.59, N: 2.49.

Found(%): C: 59.88, H: 3.88, N: 2.52.

15 Examples 15 to 24
According to the same manner as that of Example 14,
compounds shown in [Table 4] (Example 15: (2E)-3-[3-[7-
chloro-6-methyl~-2-oxo-3-(2~-0ox0o~-2~-[[2-
(trifluoromethyl)phenyl]lamino]ethyl)-2H-chromen-4-

20 yllphenyl]-2-propenoic acid, Example 16:  (2E)-3-[3-[6-
chloro-3-(2~[[4~fluoro-2-(trifluoromethyl)phenyl]amino]-2-
oxoethyl)-7-methyl-2-oxo-2H-chromen-4-yl]phenyl]-2-
propenoic acid, Example 17: (2E)-3-[3-[7-chloro-6-fluoro-3-
[2-[[4-fluoro-2-(trifluoromethyl)phenyl]amino]-2-oxoethyl]~

25 2-o0xo0-2H-chromen-4-yl]lphenyl]-2-propenoic acid, Example 18:



dried over magnesium sulfate, and the solvent was distil]eq§fhegnder
reduced pressure. The resulting residue was purified by silica gel colum
chromat ogr aphy (devel opi ng sol vent:chloroform-1% chl or of or m net hanol
-2% 5%, and the 5 resulting crystals V\ﬁég recrystallized from 2-propanol to
obtain the title conpound (0.832 g, yie 629 as colorless crystals. np:
216-218C NVR (DMSO- d6) 8: 2.26 (3H, s) 3.36 (2H, br s), 6.95 (1H, 10 s),
7.35-7.76 (9H, m, 7.96 (1H, d, J = 8.0 Hz), 9.67 (1H, s), hidden (1H. IR
(KBr): 311 4 88, .1321. e nt anal ysis for C23H13N503C1F4
Cal cul at ed%F/og A@é “5§-L0g0 -3~ 1[% 4y %O Found (%: C, 57.33; H,
3.18; N, 11.92. Exanples 42 to 44 Accordl ng to the same manner as that of
Exanpl e 4itrlééﬁﬁéeﬁ‘&§h§ﬂdmeml[lﬁéfﬁ1r@ 6]% Wt tIdbt el et ¥ 207 Tabl e 6] 11
JULY 2006 169 Exanple No. 1 Yield Melting point (O R (% (Recréstal lization
sol vent) ghremepgdzydlphenyddcempioRavsdd) aRiq 7Exanplesol (detdhp-$-
(2- propanol - AcOEt)
[5-[7-chloro-3-[2-[[4-chloro-2-
5 (trifluoromethyl)phenyl]lamino]-2-oxoethyl]-6-methyl-2-oxo-
2H-chromen-4-yl]-2-fluorophenyl]-2~-propenoic acid, Example
20: 3-[3~[7-chloro-6-methyl-2-ox0o~-3-(2-oxo~-2~[{2-
(trifluoromethyl)phenyl]amino]ethyl)~2H-chromen-4-
yllphenyl]propionic acid, Example 21: 3-[3-[6-chloro-3-(2-
10 [[4-fluoro~-2-(trifluoromethyl)phenyl]amino]~-2-oxoethyl)-7-
methyl-2-oxo-2H-chromen-4-yl]phenyl]propionic acid, Example
22: 3-[3-[7-chloro-6-flucro-3-[2-{[4-fluoro-2-
(trifluoromethyl)phenyl]amino]-2-oxoethyl]-2-oxo-2H-
chromen-4-yl]phenyl]propionic acid, Example 23: 3-[3-[7-
15 chloro-3-[2-[[4-fluoro-2-(trifluoromethyl)phenyl]amino]-2-
oxoethyl]~-2-oxo-2H-chromen-4-yl]phenyl]propionic acid,
Example 24: _ 3-[3-[3-[2-[[4-fluoro-2-
(trifluoromethyl)phenyl]amino]-2-oxoethyl]-2-oxo-2H-

chromen-4-yl]phenyl]propionic acid) were obtained.

20 [Table 4]



44 H 57 248-250 (AcOEt) Reference Exanple 9 5
2-[4-(4-bronmophenyl)-7-chl or o- 6- net hyl - 2- oxo- 2H chr onen-
yl]-N-[4-fluoro-2-(trifluoronethyl)phenyl]acetam de (a)
(4- bronmophenyl ) (4- chl or o- 2- hydr oxy- 5- nﬁﬁ yl phenyl ) met hanone | | JULY 2006
170 Br According to the sane manner as t of Reference Exanple 1 (a), the
title conpound was obtained (yield:90%. np: 129-130C (nethanol). 5 NMR
(CDC13) 6: 2.88 (3H, s), 7.12 (1H, s), 7.37 (1H, s), 7.54 (2H d, J = 8.4
Hz), 7.68 (2H, d, J 8.4 Hz), 11.76 (1H, s)., IR (KBr): 3088, 1630, 1586,

é! JULY 2006

1333, 1003. El egent al anal:05|s for CL4K oozsRél 10 Calculated (%: G,
51.65; H, q 10 . ; g5.
(b)[4- (4- IR enpp ) ®x0- 2H chronen 3-yl]acetic acid |
I JULY 20 14 Br_; j ame manner as that of. Reference
Exampl e 1(b), e ti e pe pi-dl ned (yield:85%.
R OH
Examp Yield Melting point (°C)
le R RZ R’ X (%) (Recrystallization
No. _ . ° solvent)
7-C1, 252 —~ 254
15 H H -CH=CH- 42
6-CHj (AcOEtL)
6-C1, 272 -~ 274
16 F H -CH=CH- 56
7-CHj; (AcOEtL)
17 -Cl, g H  -CH=CH- 89 245 ~ 247
6-F (AcCOEtL)
18 7-C1 F H  -CH=CH- 68 254 = 257
(AcCOEt)
7-C1, 277 -~ 279
Cl F ~CH=CH- 82
13 6—-CHs; (AcCOEL)
7-C1, N B _ 150 (decomp.)
20 6-CHx H H CH»~CH, 61 (ACOEt)
6-C1, 240 - 242
21 F H -CH,-CH;- 63
7-CHs 22 (ACOEt)
7-C1, 198 — 200
2 F H —-CH,-CHsz- 56
2 6-F e (ACOEt)
211 - 212
23 7-C1 F H —-CH;-CH,- 67
2 (ACOEt)
24 H F H -CHy-CH,- 61 230 - 232

(AcCOEt)




nmp: 238239C (2-propanol). 5 NMR (CDC13) 8: 2.29 (3H, s),13ut9 206 sS), 6.83
(1H, s), 7.16 (2H d, J =8.4 Hz) , 7.42 (1H, s) , 7.72 (2H, d, J = 8.4
Hz), hidden (1H). IR (KBr): 3011, 2959, 2930, 1721. Elenental analysis for
Cl8H1204Brc 10 Calculated (%: C, 53.03 H 2.97. Found (%: C, 53.23; H
2.91. (c) 2-[4-(4-bronophenyl)-7-chl oro-06-net hyl - 2- oxo- 2H

chronmen-3-yl]-N[4-fluoro-2 15 (trifluoronethyl)phenyl]acetamde 11 JULY

2006 172 Br According to the sane manner as that of Reference
the title conpound was obtained (yield: 88%.
5 NMR (CDC13) 6: 2.29 (3H, s),
7.72 (2H,

acet ate- THF) .
7.16 (2H,

d, J

= 8

(1H. IR %’F@ém%‘;%z%g, y‘%)?ﬁ,?

C25H15NO3Br C1F4 10 Cal cul ated (0):

C, 52.54: H 2AeXRr{ing &7

5 [Table 5]

.42 (1H, s),

1659, 1535, 1186, 1127.
C, 52.80; H 2,66

np:
3.40 (2H, s),
d, J =

Exanpl e 1(b),

262- 264C (et hyl

6.83 (1H s),

8.4 Hz),
El ement al
N, _2.46.

hi dden
anal ysis for
Found (s):

ER&nPIES5TRBRRY| 38 (YRR Gfo- BXeBPLE- finor o- 2-
15 (trifluoronethyl)anilino]-2-oxoethyl}-6-nethyl-2-oxo-2H
compound$ shown in” [Table 5] were obtained.

Melting point

Examp
le Yield (°C)
(Recrystalliz
ation
No. R! R? R3 R? (%) solvent)
7-C1, F CH=CH-CN 226-228
25 6-CH (trans) H 28 {hexane-
3 CFy ACOEt)
_ 156-158
26  7-Cl 5’*§::> fi;gistOEt H 74 (hexane-
CF, ACOEt)
CH=CH-
7-C1, F 233-234
27 6 cH, : g > H COOEt 82 (ACOEL)
CF; (trans)
7-C1, CH=CH-COOEt >300
28 6—-CHj %j} (trans) i 75 (ACOEt)
R 199-201
7-C1, : §:> CH=CH-COOEt
29 6-CH F (trans) H 32 (hexane-
3 ¢ ACOEt)



chromen-4-yl) benzoate 11 JULY 2006 173 CO2Me Pal | adi um gget.@hEes( 89. 8 nO),

1, 3 bi s(di phenyl phosphi no) propane (206 ng) and triethylamne (1 m) were
added to a solution of 2-[4-(4-bronophenyl)-7- 5

chl or o- 6- met hyl - 2- oxo- 2H chr onmen- 3-yl | - 4-fluoro-2
(trifluoromethyl)phenyl]acetamde (1.17 g§ in methanol (10 m) and DMF (20
m) , and the mxture was stirred at 80C for 2 days under carbon nonoxi de
at nosphere (atnospheric pressure). The reaction solvent was concentrated to

10 distill off underM&fduced pressure, water was added, and an organic
materi al was extdgact ed it h acmaoiedtosekvent of chloroforn1§yq“ﬂ§thanol The
extract WS wag aguegus sat ur af ed sodlunﬁ%hlortggbg%y ution and

dried over nagnegiuMl ul fate, and the solvent was distilled off under 15
reduced pressure. The resulting residue was purified by silica gel colum
chromat ogr aphy (deve) opFyg sol vent: hexane-ethyl acetate-chloroform=

5:1:34:1: t o/ abit,ai e ti¢H=Hepesand (0.559 g, yield UBRAHLEOp:
202- 204C( hexane-Gthy| tatejtrans) JULY 2006 174 NVR ( CDCHBIOHS:) 2. 28 (3H,
s), 3.43 (2H, s), 3.98 H s),
Me
7-Cc1, CH=CH-COOEt 266-267
32 6—CH; 8 (trans) i 58 (ACOEt-THF)
232-234
33 ;:gg‘l’ C(:I;_I-CH_?OOEt H 49 (decomp.)
3 \_/ rans (ACOEt—-THF)
6,7- §—<' >—F CH=CH-COOEL 184-185
34 (CHs) & (trans) i 44 (AcOEtL)
3
CH=CH-
7-C1, F 228-229
35 : g > CH; COOEt 77
6~-CH, &, (trans) (ACOEt)
6,7- é——{) »—F  CH=CH-COOEt | 215-218
36 (CH,) & (trans) i 29 (AcCOEL)
3
6,7- §—</ >—F CH=CH-COOEtL 209-211
37 (CHjy) 4 & (trans) i 64 (AcOEL)
3
3—{ }—# CH=CH-COOEt 158-160
38 6-CH, & (trans). i 53 (ACOEt)
3
C (CHj3) =CH- 164-165
39 17CL, §> F CcooBt H 27 (hexane-
6—-CH;

CF, {(trans) AcOEt)



6.81 (1H, s), 7.21-7.27 (1H m), 7.32 (1H, dd, J = 8.4, 3 e 7.43-7.46

(3H,
Hz) .

m,

7.97 (1H, dd, J = 9.0, 4.8 Hz), 8.17 (1H s), 8.24 (2H d, J

5 1R (KBr): 3258, 1719. Elenental analysis for C27H 9NO5C1F4

= 8.7

Calculated (0): C, 59.19; H 3.31; N, 2152. Found (%: C, 59.09; H, 3.40;
0 th

N, 2.60. 10 Exanples 46 to 48 According

e sane nmanner as that of

Exanpl e 45, conpounds shown in [Table 7] were obtained. [Table 7] Exanple
Yield Melting point (C) No.12% (Recrystallization solvent)

466, 7- (CH2) 3F57235- 237

6- CH3H63298- 30Q( FHF- ) 15.11 q&%) 06 Exanple 49 Met hyB11¥33
(3-[7- chl éfo- 39g%t1[4 or o- Ao Lobet? 65  (decomp.)
(trlfluoronethyl h%eny ] no} - 5 oxoethyl) 6 met hyl - 2- oxo (AcOEt)

2H chr onen-=4- vI]nhpnvll acetate

10

15

F- ACOEt) 476, 7- (CH2) 4F61219- 220( AcOEt) 487- CL,

Example 41
2-(7-chloro~6-methyl-2-ox0-4~{3~[ (E) -2~ (lH-tetrazol-5-
vl) ethenyl]lphenyl}-2H-chromen-3-yl)-N-[4~fluoro-2-

(trifluoromethyl)phenyllacetamide

Cl o0.__0O

Me

2-(7-chloro-4-{3-[(E)-2-cyanocethenyllphenyl}-6-methyl-
2-oxo0-2H-chromen—-3-yl) -N-[4-fluoro-2-
(trifluoromethyl)phenyl]acetamide (1.24 g) and
triethylamine hydrochloride (0.95 g) were ’suspended in
toluene (10 ml), sodium azide (0.449 g) was added, and the

mixture was stirred at 100°C for 2 hours under nitrogen

atmosphere. Water was added to the reaction solution,
acidified with 1N hydrochloric acid, and extracted with a
mixed solvent of ethyl acetate-methanol. The extract was

washed with an aqueous saturated sodium chloride solution,



5 Oxalyl chloride (0.4 mM) was added to a m xed sol uti on_ of
3-[7-chloro-3-(2-{[4-fluoro-2 1T JULY 2006
(trifluoronethyl)phenyl]am no}-2-oxoet hyl)-6-net hyl - 2- oxo-

2H chronen- 4-yl ] benzoic acid (2.0 g) in_THE (100 mM) and 10 DMF (3 drops),
and the m xture was stirred at room te rature for 30 m nutes. The
reaction solution was concentrated under reduced pressure, the resulting
residue was dissolved in THE (50 m ), and the solution was added dropw se
to a solution of diazonethane in diethyl ether (50 15 m) prepared_from

N- net hyl - RTigFt PYSE- RaginasdgiFarfi Wi iRt 3. and gyhe Thel weRt uraswas S§dilleed at
roomtenperature for 2 hours, and the reaction solution was concentrated
under regdéedupiessustuch Peswsingg resTdee e i ssol ves iidue neglsanol
(100 M), and silver oxide (1.2 g) was added 20 thereto. The m xture was

t hen heat pdrtifiedf Il fsdrl iZahoges. ddluhilYcR@o6attgrapdgl ubtiesewepénti | t er ed
with Celite, and the filtrate was concentrated under reduced pressure. The

resul tingsbeseddechWasofwirn i~ad hlsddd Esrgahe CRANED Chg05Rf pgaaphyhe
(devel opi ng sol vent: hexane-ethyl acetate = 3:1) to obtain 5 the title

compeund fésg)ltindhergsidls ngegeude ofysial siza@r € roge@ -Hprdgendextost ep
W t hout purification. NVMR (CDC13) 8. 2.30 (3H, s), 3.42 (1H, d, J = 10 Hz),

3.47 (1HopHaid £hdOthe)e Zofpodld &).83> 1B (PH18)62%6) s (dbllorless
crystals.
mp: 216-218°C
NMR (DMSO-d¢) &6: 2.26 (3H, s), 3.36 (2H, br s), 6.95 (1lH,
10 s), 7.35-7.76 (9H, m), 7.96 (1H, d, J = 8.0 Hz), 9.67 (1H,
s), hidden (1H).
IR (KBr): 3119, 3044, 1688, 1321.
Elemental aﬁalysis for C,gH;igN503C1FEy
Calculated (%): C, 57.59; H, 3.11; N, 11.99.

15 Found (%): C, 57.33; H, 3.18; N, 11.92.

Examples 42 to 44
According to the same manner as that of Example 41,
compounds shown in [Table 6] were obtained.

20 [Table 6]



s), 7.25-7.33 (4H, m, 7.43-7.52 (4H, m; 7.97 (1H, m, 10,8 4§ (1H brs).
Exanpl e 50 Methyl {3-[7-chloro-3-(2-{[4-fluoro-2

(trifluoronethyl)phenyl]am no}- 2-oxoet hyl ) - 6 met hyl - 2- oxo 15

2H chr onen- 4-yl ] phenyl } but anoate Cl S . According to the same nanner
as that of Exanple 49, the title conpo fd was obtai ned. NWR (cbC13) 3: 2.00
(2H, m, 2.30 (3H, s), 2.36 (2H, t, J = 20 7.6 Hz), 2.74 (2H, t, J =7.7
Hz), 3.46 (2H, s), 3.64 (3H, 11 JULY 2006 177 s), 6.92 (1H, s), 7.15-7.37
(5H, m, 7.48 (2H, m, 8.00 (1H, m, 8.19 (1H, brs). Reference Exanple 10 5
2-(7-chl org}6- thyI02 qo- 4-{3- [(E) - g oxo- 1-

pr openyl ] phe - chyoneQ- 3- yi© 4-f | uoro- 2-

(trifluoromnet| ]actam Acrol ein di ethylacetal (3.12 g), palladium
acetate Feg ( yl phenyl ) phosphi ne (0.609 g) and sodi um
acetate ( 7 g) werle addedmﬁ) a kolution of 2-[4-

( 3- bronmophenyl ) - 7- Qr o- 6 hylcﬁaoxo-ZH- chronmen-3-yl]-N
[4-fluoro-2-(trifl net hyl ) phenyl Jacetam de (11.4 g) in

. . * o]
Example No. _, Yield Melting p01§t (.C)

R (%) (Recrystallization solvent)
42 Cl 29 223-225 (decomp.) (MeOH)

247-250 (decomp.)

‘3 d " (2-propanocl-AcOEt)

44 H 57 248-250 (AcOEt)

Reference Example 9
5 2-[4-(4-bromophenyl)-7-chloro-6-methyl-2-oxo-2H-chromen-3-~
y1l]-N-[4-fluoro-2-(trifluoromethyl)phenyl]acetamide
(a) (4-bromophenyl) (4-chloro-2-hydroxy-5-

methylphenyl)methanone



DVF (60 m), and the m xture was stirred at 120C for 4 1§‘ﬁ§mwﬁ0@nder
nitrogen atnosphere. The reaction solvent was. distilled off under reduced
pressure, ethyl. acetate and water were added thereto, and insol ubles were
removed by Celite filtration. The orgagi% | ayer of the filtrate was washed
wi th an aqueous saturated sodi um chl ori d solution, 11 JULY 2006 178 dried
over magnesium sul fate, and the solvent was distilled off under reduced
pressure. The resulting residue was purified by silica gel columm
chromat ogr aphy (devel opi ng sol vent: hexane/ethyl acetate/chloroform=
5:1:34: 1: 2Cko 5 ohtain(al e yellow crystals. The resulting crystals were

di ssolved in m ), 1IN hydrochloric acid (20 m) was added, and the
m xture was sti roomtenperature for 20 mnutes. The reaction

sol vent was di of f_(@pder reduced pressure, water was added, and an
organi ¢ mf\le extracted with ethyl acetate. The extract was washed
Wi th an aqueous saturatgd sodium chloride solution, dried over nmagnesi um
sul fate, and the sol vepi\was distilled off wunder reduced pressure. The
resulting residue was ied by silica gel columm chromatography
(devel opi ng sol vent: ane-et hyl acetate-chloroform= 4:1:3-3:1:22:1:2)
to obtain the title ®ggpeaund (2.70 g, yield 25% as colorless crystals.

np: 232-235C(ethyl acetdte). NWR (CDC13) 5: 2.30 (3H, s), 3.42 (1H, d, J =
13.8 Hz), Br

According to the same manner as that of Reference

Example 1 (a), the title compound was obtained (yield:90%).
mp: 129-130°C (methanol).

5 NMR (CDCl;) &: 2.88 (3H, s), 7.12 (1H, s), 7.37 (1lH, s),
7.54 (2H, 4, J = 8.4 Hz), 7.68 (2H, d, J = 8.4 Hz), 11.76
(1H, s).
IR (KBr): 3088, 1630, 1586, 1333, 1003.
Elemental analysis for C;4H;100,BrCl

10 Calculated (%): C, 51.65; H, 3.10.

Found (%): C, 51.99; H, 2.95.

(b) [4- (4-bromophenyl)-7-chloro-6-methyl-2-oxo-2H-chromen-

3-yllacetic acid



20 3.47 (1H, d, J = 13.8 Hz), 6.78 (1H, dd, J = 15.9, 7.5 j&)N2006- 85 (1H;

s), 7.21-7.27 (1H, n), 7.31 (1H, dd, J = 8.7, 3.0 Hz), 7.42 (1H d, J = 7.8

Hz), 7.46 (1H, s), 7.53 (1H, d,. J = 15.9 Hz), 7.58 (1H s), 7.64 (1H t, J
Hz),. 8.23

=7.8 Hz), 7.76 (1H, d,. J = 7.8 Hz), i 5 (1H, dd, J =8.7, 4.8
25 (1H, s), 9.72 (1H, d, J = 7.5 Hz). 1 ULY 2006 179 IR (KBr): 3231, 1719,
1680, 1657, 1134. Elenental analysis for C28H18NOAC1IF4 Calculated (%: C

61.83; H 3.34; N, 2.58. Found (%: C, 61.81; H 3.35; N, 2.50. 5 Exanple

51 Ethyl (egk, 4E)-5-[3- -chI ro-3-{2-[4-fluoro-2

(trifluoro g xoet hyl } - 6- et hyl - 2- oxo- 2H

chronmen-.4-yl)p ] - 2, 4 pent adi enoate a, O _"_O010 I;V2tt Under

solution qfetTi griosplenhoac ate (0 927 g) in THE (15 nm), and the
m xture was stirred f¢r 20 m nutes under nitrogen atnosphere. To 15 the

reaction sol uti on was_gdded 2-(7-chl oro-6-nethyl -2-oxo-
4-{3-[(E)-3-oxo-|-pr ] phenyl } - 2H chronen- 3-yl ) - N-[ 4-

Br

According to the same manner as that of Reference

Example 1(b), the title compound was obtained (yield:85%).
mp: 238+239°C (2-propanol).

5 NMR (CDCl;) o&: 2.29 (3H, s), 3.40 (2H, s), 6.83 (lH, s),
7.16 (2H, d, J = 8.4 Hz), 7.42 (1H, s), 7.72 (2H, d, J =
8.4 Hz), hidden (1H).
IR (KBr): 3011, 2959, 2930, 1721.
Elemental analysis for CigH;1204BrCl

10 Calculated (%): C, 53.03; H, 2.97.

Found (%): C, 53.23; H, 2.91.

(c) 2-[4-(4-bromophenyl)-7-chloro-6-methyl-2-oxo-2H-
chromen-3-yl]-N-{4-fluoro-2-

15 (trifluoromethyl)phenyl]lacetamide



fluoro-2-(trifluoronethyl)phenyl]acetam de (1.50 g), and;; {i§ Jhect ure was
warnmed to roomtenperature and stirred for 1 hour. Water was added to the
reaction solution, and 20 extracted with a m xed sol vent of ethyl
acetate-THF. The | | JULY 2006 160 extrﬂg was washed wi th an aqueous
saturated sodium chloride solution, dri over magnesium sul fate, and the
sol vent was distilled off under reduced pressure. The resulting residue was
purified by silica gel columm 5 chronmatography (devel opi ng sol vent:

hexane-eth%t acet at e- chkfrofo&51: 4:1:3) to obt%gn the title conmpound
(1.59g, i P S ystal s,2x» -218C (ethyl acetate). NWR
(CDC13) 8: .1.3% ), 2.10 s), 3.46 10 (2H, s), 4.23

(2H, g, J =7.2 q. =
7.19-7.664&fH : 29 =
3258, 2984yie
-for C32H24NO6ClF4 Cal c
C, 62.71; H 3.90; N, 2
(2E)-3-{3-[7-chl oro-3
(trifluoromethyl)phen
2H chronen- 4-yl ] phenyl

, 6.90-6.95 (3H, m,
) Hz), 8.17 (1H, s). IR (KBr) :
663, 133, N1o, 75, 1132. 15 Elenental analysis
62.60; H 3.94; N, 2.28. Found (%:
Exanpl e !j

20 €y
4-f 1 uor o- 2-

io}-2-oxoethy|-6-nethy|-2-oxo-
2t hyl acryl ate

Br

According to the same manner as that of Reference

Example 1(b), the title compound was obtained (yield: 88

oe
—

mp: 262-264°C (ethyl acetate-THF).
5 NMR (CDClj3) &: 2.29 (3H, s), 3.40 (2H, s), 6.83 (lH, s),
7.16 (2H, 4, J = 8.4 Hz), 7.42 (1H, s), 7.72 (2H, d, J =
8.4 Hz), hidden {(1H).
IR (KBr): 3241, 1717, 1659, 1535, 1186, 1127.
Elemental analysis for C,sHisNO3BrClFy
10 Calculated (%): C, 52.80; H, 2.66; N, 2.46.

Found (%): C, 52.54; H, 2.62; N, 2.67.

Example 45
Methyl 4-(7-chloro-3-{2~[4-fluoro-2-
15 (trifluoromethyl)anilino]-2-oxoethyl}-6-methyl-2-oxo-2H-

chromen-4-yl)benzoate



11 JULY 2006 181 N MeH CF3 CQ2Et According to the sanme ng

t hat .or

WiRly 286
Exanple 51, the title conpound was obtai ned. np: 172-174CU?hexane-ethyI

acet at e)

5 NMR (CDC13) S: 1.34 (3H, t, J = 7.2 Hz) , 2.11 (3H, d, J =

1.5

Hz), 2.29 (3H, s), 3.42 (1H, d, J = 13.8_Hz), 3.52 (1H, d, J = 13.8 Hz),
9, J = 7.2 Hz), 6.87 (1H, s),177.19-7.26 (1H, m, 7.29-7.32 (3H
(1H, s), 7.55- 7.62 (2H, m, 7.70 (1H d, J = 1.5 Hz), 7.97 (1H,
10 9.0, 5.2 Hz), 8.13 (1H, s). Exanples 53 to 61 According to the

4.27 (2H
m, 7.45
dd, J =

sanme manner_as that of Ex conmpounds s

obt ai ned.

10

15

pwn in [Table 8] were
ting point (O

I

6 182

v’ﬁ."l

Me

(3()2hne

Palladium acetate (89.8 mg), 1,3-

bis (diphenylphosphino)propane (206 mg) and triethylamine (1
ml) were added to a solution of 2-[4-(4-bromophenyl)-7-
chloro-6-methyl-2-oxo-2H-chromen-3-yl]-N-[4-fluoro-2-

(trifluoromethyl)phenyl]acetamide (1.17 g) in methanol (10
ml) and DMF (20 ml), and the mixture was stirred at 80°C
for 2 days under carbon monoxide atmosphere (atmospheric
pressure). The reaction solvent was concentrated to
distill off under reduced pressure, water was added, and an
organic material was extracted with a mixed solvent of
chloroform and methanol. The extract was washed with an
aqueous saturated sodium chloride solution and dried over
magnesium sulfate, and the solvent was distilled off under
reduced pressure. The resulting residue was purified by
silica gel column chromatography (developing solvent:
hexane-ethyl acetate-chloroform = 5:1:3~4:1:1) to obtain

the title compound (0.559 g, yield 49%).

mp: 202-204°C(hexane-ethyl acetate):

7-Cl1212-213 53, CH2CH2- CNH50



6- CH3( AcCEt) 193-194 7-C1CH2CH2- 54, H72( hexane- 6-C¥BCII¥1§@§§%36
CH2CH2- 163- 166 556- CH3COCEt H75( AcCEt ) 567 (CH3) 2 CH2CH2- -158 6

, OOOEt (AcCEt) 576, 7- (CH2) 3CH2CH2- H64171-173 COOEt (AcOEt) 587-(CH2)4
CH2CH2- H90173-174 6 , (AcOEt) COCEt 1 ULY 2006 183 141-142 7-C1, (CH2) 4-
59H65( hexane- 6- CH3COOEt AcCEt) 7-C, CH( ) CH2- 123-125

NMR (CDCls) &: 2.28 (3H, s), 3.43 (2H, s), 3.98 (3H, s),
6.81 (1H, s), 7.21-7.27 (1H, m), 7.32 (1H, dd, § = 8.4, 3.0
Hz), 7.43-7.46 (3H, m), 7.97 (1H, dd, J = 9.0, 4.8 Hz),
8.17 (1H, s), 8.24 (2H, d, J = 8.7 Hz).

5 IR (KBr): 3258, 1719.
Elemental analysis for C,7H13NOsClF,
Calculated (%): C, 59.19; H, 3.31; N, 2.56.

Found (%): C, 59.09; H, 3.40; N, 2.60.

10 Examples 46 to 48
According to the same manner as that of Example 45,

compounds shown in [Table 7] were obtained.

[Table 7]

Melting point (°C)
(Recrystallization

solvent)
46 6,7-(CHz) 3 F 57 235-237 (THF-AcOEt)
47 6,7-(CHz) 4 F 6l 219-220 (AcOEt)
48 7-Cl, 6-CHs H 63 298-300 (THF-AcOEt)

15



60H62( hexane- 6- CH3COOEt AcOEt) 112-114 7- C1CH2CH(CH3) - QldUQth@%ane-

6- CH3COOEt AcCEt) Exanple 62 Ethyl ({3-[7-chloro-3-(2-{[4-fl uoro-

(trifluoronethyl)phenyl]am no}-2-oxoethyl)-6-nmethyl-2-oxo0 5

2H-chr onen- 4-yl ] benzyl } am no) acetate N CO2Et dycine ethyl ester
hydrochl ori de (0.307 g), nolecular sievés ™ (4A, beads) and triethylam ne

(0.307 M) were added to a solution of
2-[7-chl oro-4-(3- fornylphenyl) 6- met hyl -2- 10

0x0- 2H chronmen- 3-y N-[4-fluoro-2 (trifluoronethyl)phenyl]acetam de (1.04
g) in di ﬁP@P&ﬁeéﬁane (30 m), and the mixture was vigorously | | JULY 2006
sol ution was

filtered WeERY&elite, the filtrate masﬂ3cgh&$%?%ﬁeﬁr aat 6f ~Hh4CEA0éd to the

184 stirred at _roomtenperature for 24 hours. The reactlon

residue, and this was extracted with a ni xed sol vent of eth

The 5 extKééﬁfﬁﬁ@rﬂ@@ﬁéalwpﬁﬁnéﬂléﬁﬁgﬁ%h Sinetied sttt hy
2H-chromen-4-yl]phenyl }acetate

F
Cl o) 00

Me =

N
H  CF;
CO,Me

1L

acet at e- THE.
~0XO-

Oxalyl chloride (0.4 ml) was added to a mixed solution

of . 3-[7-chloro-3-(2-{[4-fluoro-2-

(trifluoromethyl)phenyl]amino}-2-oxoethyl)-6-methyl-2-oxo-

2H-chromen-4-yl]benzoic acid (2.0 g) in THF (100 ml) and

10 DMF (3 drops), and the mixture was stirred

at

room

temperature for 30 minutes. The reaction solution was

concentrated under reduced pressure, the resulting residue

was dissolved in THF (50 ml), and the solution was added

dropwise to a solution of diazomethane in diethyl ether (50

15 ml) prepared from N-methyl-N’-nitroso-N-nitroguanidine (3.0

g) . The mixture was stirred at room temperature for 2

hours, and the reaction solution was concentrated under

reduced pressure. The resulting residue was dissolved in

methanol (100 ml), and silver oxide (1.2 g) was

added

20 thereto. The mixture was then heated to reflux for 2 hours.



chloride solution, dried over magnesiumsulfate, and the; sRhVRH Wwas
distilled off under reduced pressure. The resulting residue was suspended
in a mxed solvent of ethanol (10 m) and THE (30 m), 10% pal | adi um car bon
(50% 10 hydrous product) was added, and the mxture was stirred at room
tenperature for 20 m nutes under hydrogen atnosphere (atnospheric
pressure). After conpletion of the reaction, the catalyst was filtered, and
the filtrate was concentrated under reduced pressure. vater was added to 15
the resid Esﬁﬁﬂﬂe@' SiRS £X1 AL % chﬁ cdfixed 501 % t%@x' Was
acet at e- THE. extract  was was h~an~aqueous 3sa ura éd sodi um
chloride solution, dried over di u sul f at e, vent _was distilled
of f underc98888g(§atﬁfje§§’3|e§ B T T Es1 dUee Ve B | RPeB By LR | ca
gel 20 colum chro rapgg (devel opi ng sol vent: hexane- eth%
acet at e- cHFBrofBPﬁ% 2:5100F9 et BFF acePRtBY andrPBYEPIEAPPKase
HPLC (nobil e phase: mater-acetonltrlle containing 0. 1%FA) to obtain the
title conpBEHELPBIRGySOLyeaTd AoFane-2bRBt| é§§té‘%§st'al%-l 25t epobEsinissc
(hexane- ethyl acetate). 11 JULY 2006 185 NWR (CDC 13) 6: 1.26 (3H, t, J =
7.2 Pr), Phoogtdidnie syomgound (4H, 93), 3THE (ZAEuL§ind. £rudeH cgyshais7 2
Hz), 6.91 (1H, s), 7.19-7.32 (4H m, 7.44 (1H, s), 7.48-7.54 (2H m,
7.99 (1H wede Ysedoip, thegnmxy, sgept WitHow) puridderafi®). 5 IR (KBr): 3252,
1717, 1663, 1528, 1433, 1319, 1173, 1128.

NMR (CDC1l3) 8: 2.30 (3H, s), 3.42 (1H, d, J = 10 Hz), 3.47

(1H, 4, § = 10 Hz), 3.70 (3H, 's), 3.72 (3H, s), 6.94 (1lH,
s), 7.25-7.33 (4H, m), 7.43-7.52 (4H, m), 7.97 (1H, m),

10 8.16 (1H, brs).

Example 50
Methyl {3=-[7~chloro-3-(2-{[4-fluoro-2-
(trifluoromethyl)phenyl]amino}-2-oxoethyl)-6-methyl-2-oxo-

15 2H-chromen-4-yl]phenyl }butanoate

o F
Cl OO

Me Z

L Z

CF;
(3()2hﬂ€a

According to the same manner as that of Example 49,
the title compound was obtained.
NMR (CDCls) &: 2.00 (2H, m), 2.30 (3H, s), 2.36 (2H, t, J =

20 7.6 Hz), 2.74 (2H, t, J = 7.7 Hz), 3.46 (2H, s), 3.64 (3H,



El emental anal ysis for C30H25N205CI F4 Cal cul ated (%: C11§%L5Q0mﬁ 4.17; N
4.63. Found (%: C, 59.37; H 4.16; N, 4.61. 10 Exanple 63 Ethyl
({3-[7-chloro-3-(2-{[ 4- f1 uor o- 2

(trifluoronethyl)phenyl]anino}-2-oxoethéké 6- met hyl - 2- oxo

2H-chr omen- 4-yl ] benzyl }t hi o) acetate 15 er ice-cooling, sodium borohydride
(0.145 g) was added in portions to a solution of 2-[7-chloro-4-(3-

fornyl phenyl) - 6- met hyl - 2- oxo- 2H chronen- 3-yl ] - N-[ 4- f | uor o-

2-(trifl t hyl ) phenyl t de (3,96 1, 2- dineth th 35 m
e TR RIS {526 Gty Ao (o5 )

m nut es under nitrogen atnDsphere The reaction solution was treated with
iN hydrocﬁpor561§C|g &F)extracted with ethyl acetate. The extract was
washed wi th an aqueous saturated sodium chloride solution, dried 5 over
magnesi um sul fate, and the solvent was distilled off under reduced pressure.
The resulting residue was purified by silica gel colum chromatography
(devel opi Rgfsoknent Exalmpland/Oet hyl acetate/chloroform= 2:1:21:1:1) to
obtain colorless crystals (3.61 g). The resulting crystals (1.56 10 g) were
m xed@ wi t B-f Archybrokbemedé yl5 2roxo-and I-he(Bii>3wr:eo-Ivas stirred at room
tenperature for 2 hours. Pyridine (5 drops) was added to the reaction

sol uti on, ptopkaywedphgnyl}-2H-chromen-3-yl) -N-[4-fluoro-2-

(trifluoromethyl)phenyllacetamide

Cl o__0O F
O

Me Z N

H  CF,
g Z~CHO

Acrolein diethylacetal (3.12 g), palladium acetate

10 (0.225 g), tris (2-methylphenyl)phosphine (0.609 g) and
sodium acetate (1.97 g) were added to a solution of 2-[4-
(3-bromophenyl)-7-chloro-6-methyl-2-oxo-2H-chromen-3-yl]-N-
[4-fluoro-2-(trifluoromethyl)phenyl]lacetamide (11.4 g) in

DMEF (60 ml), and the mixture was stirred at 120°C for 4

15 hours under nitrogen atmosphere. The reaction solvent was
distilled off under reduced pressure, ethyl acetate and
water were added thereto, and insolubles were removed by
Celite filtration. The organic layer of the filtrate was

washed with an aqueous saturated sodium chloride solution,



further stirring for 30 mnutes. After conpletion of the, tg3GhoN,
excessive thionyl chloride was distilled off by 15 concentration. The
resulting residue was dissolved in DMV (10 nl), ethyl thioglycolate (0.658
m) and cesium fluoride (0.775 @) vvere\%zgded, and the m xture was heated
and stirred at 80C for 2 hours. Water added to the reaction solution,
and extracted with ethyl acetate. The 20 extract was washed wth an aqueous
saturated sodium chloride solution, dried over magnesium sul fate, and the

sol vent s distilled off under reduced pressure. The resulting.residue was
Sor L1 ed B L8 PR T dR AR S R oo MR aOLTepE nEeSoraRi 1T ed
hexane-ethyl acetate 25 chloroform= 5:1:34:1:2) to obptain the title
conpound PELIUENASD0EFABYCRA. RFSFSUh®el d 8D0F aLTh iR ITGF Gyt #es np:

106- 108C ( hexane-ethyl acetate) NVR (CDC13) S: 1.25 (3H, t, J = 7.2 Hz),
2.29 (3H, Pyxifdedg byi1gildca) gelq celpnn ghromatiqargphy = (davelapings. 43
(1H 5d, J =14.1 Hz), 3.51 (1H, d, J = 14.1 Hz), 3.90 (2H, s), 4.13 (2H,
g, J = 7. 30kxent6. Iexdit/as)hyl. 40eTaB2/ChHormform7. 445 (1H3~4)1:7) 5107. 53
(2H, m, 7.97 (1H, dd, J =8.7, 5.1 Hz), 8.20 (1H, s). IIR (KBr): 3265,
30295 1720bt2607 pallx22ye 188, ct¥2talbl71, The 0 res34.t iHgenentata hnalesies f or
C30H24NOBC FAS Calculated (%9: C, 57.93; H 3.89; N, 2.25.

dissolved in THF (100 ml), 1N hydrochloric acid (20 ml) was

added, and the mixture was stirred at room temperéture for

20 minutes. The reaction solvent was distilled off under

reduced pressure, water was added, and an organic material

10 was extracted with ethyl acetate. The extract was washed
with an aqueous saturated sodium chloride solution, dried
over magnesium sulfate, and the solvent was distilled off
under reduced pressure. The resulting residue was purified
by silica gel column chromatography (developing solvent:

15 hexane-ethyl acetate-chloroform = 4:1:3~3:1:2~2:1:2) to
obtain the title compound (2.70 g, yield 25%) as colorless
crystals.
mp: 232-235°C(ethyl acetate).

NMR (CDCli3) o: 2.30 (3H, s), 3.42 (1H, d, J = 13.8 Hz),

20 3.47 (1H, d, J = 13.8 Hz), 6.78 (lH, dd, J = 15.9, 7.5 Hz),
6.85 (1H, s), 7.21-7.27 (1H, m), 7.31 (1H, dd, J = 8.7, 3.0
Hz), 7.42 (1H, d4, J = 7.8 Hz), 7.46 (1lH, s), 7.53 (1H, d, J
= 15.9 Hz), 7.58 (1H, s), 7.64 (1H, t, J = 7.8 Hz), 7.76
(1H, 4, J = 7.8 Hz), 7.95 (1H, dd, J = 8.7, 4.8 Hz), 8.23

25 (1, s), 9.72 (1H, d, J = 7.5 Hz).



Found (%: C, 57.92; H 3.97; N, 2.23. 15 Exanple 64 Ethyj|

({3-[7-chi or 0-3- (2-{[ 4-f | uor o- 2 1 JuLy 2006
(trifluoromethyl)phenyl]am no}-2-oxoethyl)-6-net hyl - 2- oxo

2H chronen- 4-yl ] benzyl } sul fonyl ) acet at;L 1 JULY 2006 188 Under ice-cooling,
m chl or oper benzoic acid (0.705 g) was J ed in portions to a solution of
ethyl {3-[7-chloro- 3-(2-{[4-fluoro-2-(trifluoronethyl)phenyl]amno}-2

oxoet hyl ) - 6- net hyl - 2- oxo- 2H chronen-4- 5 yl]benzyl }thi o)acetate (0.732 g) in

di chl or onet hane (.35 . e m e wa 1 to roomtenperature and

t hen sti F&&ua@&r) :183313)&ur &jqq e fégitiﬁgggoltﬁgn was treated with an
aqueous sodiumthiosul fate solution, and extracted wth a m xed sol vent of
ethyl acetHEdenil Aralsainctondesledfadlio successively with an aqueous
saturated sodi um bi carbonate solution and an aqueous saturated sodi um

chl ori de §@llgtileted drd)ed overl Mndsi utn 34 4t e2- akd the sol vent was
distilled off under reduced pressure to obtain the title conpound (0.66 g,
yi el d 860 candpdl®e :y&l,| G -Glystthl s3.3% e 2300 231C(et hyl acetate) NWR
(CDC13) S 1.29 (3H, t, J =7.2 Hz), 2.29 (3H, s), 3.42 (1H d, J = 13.5
Hz), 53.51 (1H, d, J = 13.5 Hz), 3.82 (1H, d, J = 15.0 Hz), 4.06 (1H, d, J
15.0 Hz), 4.16-4.26 (2H, m , 4.51 (1H, d, J =14.1 Hz) , 4.73 (1H, d, J =
14.1 Hz), Example 51

Ethyl (2E, 4E)-5-[3~(7-chloro-3-{2-[4-fluoro-2-
(trifluoromethyl)anilino]-2-oxoethyl}-6-methyl-2-oxo-2H-

chromen-4-yl)phenyl]-2,4-pentadienoate

Cl O F
OO

Me = N

H  CF,
g AN co,E

t
10
Under ice-cooling, sodium hydride (60%, oily) (0.132 g)
was added in portions to a solution of triethyl
phosphonoacetate (0.927 g) in THF (15 ml), and the mixture
was stirred for 20 minutes under nitrogen atmosphere. To
15 the reaction solution was added 2-(7-chloro-6-methyl-2-oxo-

4-{3-[ (E)~-3-0oxo-1l-propenyl]phenyl}-2H-chromen-3-yl)-N-[4-

fluoro-2-(trifluoromethyl)phenyl]acetamide (1.50 g), and
the mixture was warmed to room temperature and stirred for
1 hour. Water was added to the reaction solution, and

20 extracted with a mixed solvent of ethyl acetate-THF. The



20 6.89 (1H, s), 7.18-7.24 (1H, m, 7.31 (1H, dd, J 8'A“U§Yg° ), 7.41
(1H, dt, J =7.5, 1.5 Hz), 7.45 (1H, s), 7.48 (1H, t, J ="1. $E), 7.63
(1H, t, J =7.5 Hz), 7.68 (1H, dt, J = 7.5, 1.5 Hz), 7.89 (1H, dd, J = 9.0,
4.8 Hz), 8.31 (1H, s) IR (KBr): 3264,h%§§?, 1663, 1532, 1433, 1319, 1177,
1127. 25 Elenental analysis for C30H29 1F4S 0.5H20 |11 JULY 2006 189
Calculated (9%9: C, 54.34; H 3.80; N, 2.11. Found (%9: C, 54.54; H 3.75; N
2.11. Exanples 65 to 97 5 According to the sanme manner as that of Exanple

14, conpound shown in [Tahle 91 were obtained. [Table 9] Exam pl.e No. Rl
Rz 657- C1°66F2€t, 6’-3(%143&’73- ecés?,wstmaépsa@ﬂeﬂ% NEA t%gpo?EF‘lP@)

chloride solution, dried over magnesium sulfate, and the
solvent was distilled off under reduced pressure. The
resulting residue was purified by silica gel column
5 chromatography (developing solvent: hexane-ethyl acetate-
chloroform = 4:1:3) to obtain the title compound (1.59g,
yield 95%) as colorless crystals.
mp: 216-218°C (ethyl acetate).
NMR (CDClj;) &6: .32 (3H, t, J = 7.2 Hz), 2.30 (3H, s), 3.46
10 (2H, s), 4.23 (2H, q, J = 7.2 Hz), 5.98 (1lH, d, J = 15.4
Hz), 6.90-6.95 (3H, m), 7.19-7.66 (8H, m), 7.99 (lH, dd, J
= 9.2, 5.0 Hz), 8.17 (1H, s).
IR (KBr): 3258, 2984, 1717, 1663, 1532, 1433, 1319, 1175,
1132.
15 Elemental analysis for Ci3;H;4NOsClEy
Calculated (%): C, 62.60; H, 3.94; N, 2.28.

Found (%): C, 62.71; H, 3.90; N, 2.26.

Example 52
20 Ethyl (2E)-3-{3-[7-chloro-3-(2-{[4-fluocro-2-
(trifluoromethyl)phenyllamino}-2-oxoethyl-6-methyl-2-oxo-

2H-chromen-4-yl]lphenyl}-2-methylacrylate



R3(% (Recrystal lization solvent) 229-231 C}hc}+CII}+52(nﬁﬁ@%§¥E?
(trans) CH=CH COOHACCOEt) 272-274 H(trans)39(AcOEt) 255-256 8 (AcCEt) 11
6-

JULY 2006 68 69 70 71 72 73 74 7-C1, 6-CH3 7-C1, 6-CH3 7-C1, CH3 7-C1,
6- CH3 181
Cl @) @) F
O
/
Me N

H
sSke
Z>C0,Et

According to the same manner as that or Example 51,
the title compound was obtained.
mp: 172-174°C (hexane-ethyl acetate).
5 NMR (CDCl;) &: 1.34 (3H, t, J = 7.2 Hz), 2.11 (3H, d, J =
1.5 Hz), 2.29 (3H, s), 3.42 (1H, 4, J = 13.8 Hz), 3.52 (1H,
d, J = 13.8 Hz), 4.27 (2H, g, J = 7.2 Hz), 6.87 (1H, s),
7.19-7.26 (1H, m), 7.29-7.32 (3H, m), 7.45 (1lH, s), 7.55-
7.62 (2H, m), 7.70 (1H, 4, J = 1.5 Hz), 7.97 (1H, dd, J =

10 9.0, 5.2 Hz), 8.13 (1lH, s).

Examples 53 to 61
According to the same manner as that of Example 13,
compounds shown in [Table 8] were obtained.

15 [Table 8]



7-C1, 6- CH3 7-C1, 6-CH3 6,7- (CH3) 2 75 6-CH3 76 6, 7-@@ 77 78 7-C1,
6-CH3 7-C1, 6-CH3 MeO CF3 CF3 CF3 F 190 265-267 CH=CH & %Econp.)
(trans) (AcOEt) 278-280 CH=CH COOH(deconp.)
' 182
F
CF;
Exampl Melting
e Yield point (°C)
(Recrystalli
zation
No. R! R? R3 (%) solvent)
7-C1, _ 212-213
53 6-CHx CH,CH,-CN H 50 (ACOEt)
, 193-194
54 ;:g;' H gggg?_ 72 (hexane-
3 AcOEt)
_ CH,CH,- 163-166
25 6-CHs COOEt A 75 (AcCOEt)
_ CH,CHj,- 157-158
56 6,7=(CHs) 2 qopy H 70 (ACOEt)
_ CH,CH,- 171-173
27 6,7=(CHa) 3 qopy H 64 (ACOEt)
_ CH,CH,- 173-174
28 6, 7= (CH2) 4 ~oopt i 20 (ACOEt)



H73 (trans) (hexane- AcCEt) 190-192 CH=CH COOH(deconp.) H3Gul{raas) (AcCEt -
MeOH) 257-259 CH=CH COOH(deconp.) 75 (trans)(AcCEt- McOH) 275-276

CH=CH- COOHH35( Ac OEt -

(trans) MeOH) 294- 296 CH=CH COOHH33(deconp.) (trans)

CH2CH2- COOH H  CH=CH- COOH H (trans) g3

10

7-c1, (CHy) v 141-142
59 6-CH COOEL H 65 (hexane-
3 ACOEt)
7-C1, CH (CH3) CHa- 123-125
60 6—cH COOEL H 62 (hexane-
3 ACOEt)
7-C1, CH,CH (CH3) - 112-114
ol 6—CH COOEL H 67 (hexane-
3 ACOEt)
Example 62
Ethyl ({3~[7-chloro-3-(2-{[4-fluoro-2-

(trifluoromethyl)phenyl]amino}-2-oxoethyl)-6-methyl-2-oxo-

2H-chromen-4-yl]lbenzyl }amino)acetate

Cl 0. __0O _F
O

Me = N
H

H CF,
N
CO,Et

Glycine ethyl ester hydrochloride (0.307 g), molecular
sieves (4A, beads) and triethylamine (0.307 ml) were added
to a solution of 2-[7-chloro-4-(3-formylphenyl)-6-methyl-2-
oxo-2H-chromen-3-yl]-N-[4-fluoro-2-
(trifluoromethyl)phenyl]acetamide (1.04 g) in

dichloromethane (30 ml), and the mixture was vigorously



H(EtOH) CH2CH2-COOH H CH2- COOH H CH2CH2CH2- COOH 11 J LY 130896, 7-C1 79,
6-CH3 7-C1 80, 6-CH3 6 7- 81, (CH2) 3 7- 6 82, (CH2)3 6 /-

184

stirred at room temperature for 24 hours. The reaction
solution was filtered with Celite, the filtrate was
concentrated, water was added to the residue, and this was
extracted with a mixed solvent of ethyl acetate-THF. The
5 extract was washed with an aqueous saturated sodium
chloride solution, dried over magnesium sulfate, and the
solvent was distilled off under reduced pressure. The
resulting residue was suspended in a mixed solvent of
ethanol (10 ml) and THF (30 mi), 10% palladium-carbon (50%
10 hydrous product) was added, and the mixture was stirred at
room temperature for 20 minutes under hydrogen atmosphere
(atmospheric pressure). After completion of the reaction,

the catalyst was filtered, and the filtrate was

concentrated under reduced pressure. Water was added to
15 the residue, and this was extracted with a mixed solvent of
ethyl acetate-THF. The extract was washed with an aqueous

saturated sodium chloride solution, dried over sodium
sulfate, and the solvent was distilled off under reduced

pressure. The resulting residue was purified by silica gel

20 column chromatography (developing solvent: hexane-ethyl
acetate-chloroform = 2:1:2~2:2:1~only ethyl acetate) and
reversed phase HPLC (mobile phase: water—-acetonitrile

containing 0.1%TFA) to obtain the title compound (0.49qg,
yield 41%) as colorless crystals.

25 mp: 153-155°C (hexane-ethyl acetate).



83, (CH2)4 7- 6 84, (CH2)4 856, 7- (CH2)3 866, 7- (CH2) 4 ;74GLy8f 6- CH3 7-CL
88, 6-CH3 7-Cl 89, 6-CH3 CF3 CF3 CF3 CF3 CF3 CF3 CF3 CF3

185

NMR (CDCls) &: 1.26 (3H, t, J = 7.2 Hz), 2.29 (3H, s), 3.44

(4H, s), 3.90 (2H, s), 4.17 (2H, g, J = 7.2 Hz), 6.91 (1H,

s), 7.19-7.32 (4H, m), 7.44 (1H, s), 7.48-7.54 (2H, m),

7.99 (1H, dd, J = 9.0, 4.8 Hz), 8.24 (1lH, s), hidden (1H).
5 IR (KBr): 3252, 1717, 1663, 1528, 1433, 1319, 1173, 1128.

Elemental analysis for C3gHzsN;05ClFy

Calculated (%): C, 59.56; H, 4.17; N, 4.63.

Found (%): C, 59.37; H, 4.16; N, 4.61.

10 Example 63
Ethyl ({3~-[7-chloro-3-(2-{[4-fluoro-2-
(trifluoromethyl)phenyl]lamino}-2-oxoethyl)-6-methyl-2-oxo-

2H-chromen-4-yllbenzyl}thio)acetate

cl 0.__0O F
O
/
Me N
H CF,
S
CO,Et
15 Under ice-cooling, sodium borohydride (0.145 g) was

added 1in portiohs to a solution of 2-[7-chloro-4-(3-
formylphenyl)-6-methyl-2-oxo-2H-chromen-3-yl}-N-{4-fluoro-
2-(trifluoromethyl)phenyllacetamide (3.96 g) in 1,2-

dimethoxyethane (35 ml) and THF (35 ml), and the mixture



CF3 F F s CF3 CF3 191 CH=CH 000H258- 260 H(trans)59(AcOEL%ﬁﬁ(l-‘t(:2% >300
CH=CH COOH HB7 (trans,tran(AcCEt) S) 299-302 CH=CH COON tTans) (AcOEt)
248- 251 CH2CH2- COOHH62 (AcOEt) 212 CH=CH COOHdeconposed H79 (trans)(MOH
AcCEt)

186

was stirred for 30 minutes under nitrogen atmosphere. The
reaction solution was treated with 1IN hydrochloric acid,

and extracted with ethyl acetate. The extract was washed

with an aqueous saturated sodium chloride solution, dried

5 over magnesium sulfate, and the solvent was distilled off
under reduced pressure. The resulting residue was purified

by silica gel column chromatography (developing solvent:
hexane/ethyl acetate/chloroform = 2:1:2~1:1:1) to obtain
colorless crystals (3.61 g). The resulting crystals (1.56

10 g) were mixed with thionyl chloride (5 ml), and the mixture
was stirred at room temperature for 2 hours. Pyridine (5
drops) was added to the reaction solution, followed by
further stirring for 30 minutes. After completion of the
reaction, excessive thionyl chloride was distilled off by

15 concentration. The resulting residue was dissolved in DMF
(10 ml), ethyl thioglycolate (0.658 ml) and cesium fluoride

(0.775 g) were added, and the mixture was heated and

stirred at 80°C for 2 hours. Water was added to the
reaction solution, and extracted with ethyl acetate. The
20 extract was washed with an aqueous saturated sodium

chloride solution, dried over magnesium sulfate, and the
solvent was distilled off under reduced pressure. The
resulting residue was purified by silica gel column
chromatography ({(developing solvent: hexane-ethyl acetate-

25 chloroform = 5:1:3~4:1:2) to obtain the title compound



225-227 CH2CH2- COOHHB2( MeOH  AcCEt) 310 COOHH44deconposeq JgLrIQlFb AcCEt )
282-285 COONH76( THF- AcOEt) 298-300 COOHH76( THF- C (CH3) = ,&%ﬁzt) 252- 255
COOHHE6( deconp. ) (trans) (AcOEt) CH=C (CH3) -268-271 COOHH72(deconp.)
(trans) (AcOEt) | | JULY 2006 192 7-C1 99876-CH3 7-Cl 91, 6-CH3

(1.64 g, yield 80%) as pale yellow crystals.
mp: 106-108°C (hexane-ethyl acetate)
NMR (CDCl;) &6: 1.25 (3H, t, J = 7.2 Hz), 2.29 (3H, s), 3.09
(1, 4, J = 14.7 Hz), 3.15 (1H, d, J = 14.7 Hz), 3.43 (1lH,
5 d, J = 14.1 Hz), 3.51 (1H, d, J = 14.1 Hz), 3.90 (2H, s),
4.13 (2H, q, J = 7.2 Hz), 6.91 (1lH, s), 7.19-7.32 (4H, m),
7.44 (1H, s), 7.51-7.53 (2H, m), 7.97 (1H, dd, J = 8.7, 5.1
Hz), 8.20 (1H, s).
+ IR (KBr): 3265, 3029, 1721, 1607, 1522, 1433, 1321, 1171,
10 1134.
Elemental analysis for C3pHz4NOsClE,S
Calculated (%): C, 57.93; H, 3.89; N, 2.25.

Found (%): C, 57.%92; H, 3.97; N, 2.23.

15 Example 64
Ethyl ({3-[7-chloro-3-(2-{[4-fluoro-2-
(trifluoromethyl)phenyl]amino}-2-oxoethyl)-6-methyl-2-oxo-

2H-chromen-4-yl]lbenzyl}sulfonyl)acetate

Cl o0.__0O F

Me



7-Cl 92, 6-CH3 7-Cl 93, 6-CH3 7-Cl 94, 6-CH3 957-d, 3 596 6- CH3
977-d, 6-CH3 X j F CH2CH2CH2CH2-H CF3 F COOH 179- 181 7’d Pt‘ré( f¥e AcOEt)
CH( CHS) CH2- 206-208 COOH H 79 (hexane- (trans) AcCEt) CH2-CH (CH3)

188

Under ice-cooling, m-chloroperbenzoic acid (0.705 g)
was added in portions to a solution of ethyl {3-[7-chloro-
-(2-{[4~-flucro-2-(trifluoromethyl)phenyl]amino}-2-
oxoethyl)-6-methyl-2-oxo-2H-chromen-4-

5 yllbenzyl}thio)acetate (0.732 g) in dichloromethane (35 ml).
The mixture was warmed to room temperature and then stirred
for 18 hours. The reaction sclution was treated with an
aqueous sodium thiosulfate solution, and extracted with a
mixed solvent of ethyl acetate-THF. The extract was washed

10 successively with an aqueous saturated sodium bicarbonate
solution and an aqueous saturated sodium chloride solution,
dried over magnesium sulfate, and the solvent was distilled
off under reduced pressure to obtain the title compound
(0.66 g, yield 86%) as pale yellow crystals.

15 mp: 230-231°C(ethyl acetate)

NMR (CDCls) 6: 1.29 (3H, t, J = 7.2 Hz), 2.29 (3H, s), 3.42
(1H, 4, J = 13.5 Hz), 3.51 (1H, 4, J = 13.5 Hz), 3.82 (1H,
d, J = 15.0 Hz), 4.06 (1H, d, J = 15.0 Hz), 4.16-4.28 (2H,
m), 4.51 (1H, d4, J = 14.1 Hz), 4.73 (1H, d, J = 14.1 Hz),

20 6.89 (1H, s), 7.18-7.24 (1H, m), 7.31 (1H, dd, J = 8.4, 3.0
Hz), 7.41 (1H, dt, J = 7.5, 1.5 Hz), 7.45 (1H, s), 7.48 (1lH,
t, J=1.5Hz), 7.63 (1H, t, J = 7.5 Hz), 7.68 (lH, dt, J =
7.5, 1.5 Hz), 7.89 (1H, dd, J = 9.0, 4.8 Hz), 8.31 (1lH, s)

IR (KBr): 3264, 1732, 1663, 1532, 1433, 1319, 1177, 1127.

25 Elemental analysis for Cj3oHz4NO;C1lF,S- 0.5H0



COOH H (trans) ~ -4 ~)-F CH2ZNHCH2 CF3 CF3 CF3 COOH H F (GHR$G
CH2SCH2- COOH H 173-175 77 (hexane AcOEt) 179-181 68 (hexane

2- H COCH

cCEt) 169-172

70 (AcOEt MeOH) 195-198 33 (hexane AcOEt) 213-214 H CH2CH2- COOH 50 (hexane

AcOEt) CH=CH COOH H 59

Calculated (%): C, 54.34; H, 3.80; N, 2.11.

Found (%): C, 54.54; H, 3.75; N, 2.11.
Examples 65 to 97
5 According to the same manner as that of Example 14,

compound shown in [Table 9] were obtained.

[Table 9]

Exam Yiel Melting
ple d point (°C)
: (Recrystal
No. R! R? R3 R* ($) 1lization
solvent)
_ 229-231
65 7-Cl $_€::> ?i;gis?OOH H 52 (hexane-
o, ACOEt)
7-C1, @F CH=CH-COOH 272-274
66 6—-CHj; & i (trans) 39 (AcOEt)
3
7-C1, $—§:>F$ 255-256
61 e cn H COOH 58 aoomt)



(trans) 278-280 88 (deconp.) (AcOEt) Exanple 98 11 JULY ;3999 ,48%3 According
to the sanme manner as that of Exanple 41, the title conpound was obt ai ned.
np: 244-246C (ethyl acetate). 5 NVR (CDC13) 8: 2.30 (3H, s), 3.05 (1H, d, J
= 13.5 Hz), 3.10-3.30 (3H, m, 3.42-3. ?% (1H, m, 3.95 (1H, d, J = 13.5
Hz), 6.84 (1H, s), 6.93-7.01 (2H, m, (1(1H, s), 7.23- 7.31 (2H, m, 7.38
(1H, dd, J =8.7, 3.0 Hz), 7.51 (1H, s), 7.72 (1H, dd, J =8.7, 4.8 Hz),
9.20 (1H, s). O Elenental analysis for C28H20NsBCI F4 Calculated (%: C,
57.40; H, 3.44; N, 11.95. Found (%: C, 57.18; H, 3.48; N, 11 74. Reference
Exanpl e 11 15 2- éf {3 [ 'no(hyﬁ;gﬁytﬁbgo)nethyl]phenyl; 7- % Por676-

met hyl - 2- 8%o- 25 yl ] %l uor o- - (decomp. )
(trifluoromnethyl p%en acetam 11 JULY 2006 194 CF3 | N-(BEDEt)

E 278-280
7-C1, 3 >>:> CH=CH-COOCH (decomp. )
69 6-CHj; F (trans) H 3 (hexane-
F AcCOEt)
MeO 190-192
70 7-C1, CH=CH-COOH . 88 (decomp. )
©6-CH3 (trans) _ (AcOEt-
MeO | MeOH)
257-259
21 1-Cl, O CH=CH-COOH Ts (decomp. )
6-CHs Q (trans) (ACOEt-
: MeOH)
M
7-Cl e CH=CH-COOH 275276
72 6_CH' O (trans) H 35 (ACOEt-
3 Q MeOH)
7-C1, CH=CH-COOH 294-236
73 6—CH : (t ) H 33 (decomp. )
3 \_/ rans (ELOH)
74 67" g_Q'F CH,CH,-COOH H
(CHs) 2 &,
75 6-CHjs @F C(Izng_?OOH H
cF, rans
76 67 3 g) F  CH,CH,~COOH H
(CH2) 3 &,
77 17CL, 3§ §> F cH,-cooH H
6-CHj &.
7-C1, S—Q—F CH,CH,CH,~
8 6-CH; COOH i

CF;



Tetraki s(tri phenyl phosphi ne)pal | adium (0) (1.16 g) and zipg;Syspate (2.47 g)
were added to a solution of 2-[4-(3-

br onophenyl ) - 7- chl or o- 6- et hyl - 2- oxo- 2H chronmen-3-yl]-N-[4 5
fluoro-2-(trifluoronethyl)phenyl]acetam (11.4 g) in DW (50 M), and the
m xture was stirred at 80C for 6 hours er nitrogen atnosphere. The
reaction solution was treated with a 28% aqueous ammoni a sol uti on, and
extracted wth a m xed solvent of toluene-THF. The extract was 10 washed

wi th an aqueous saturated sodi um chloride sodium dried over sodium

sul fate, and theé:sol vent s distilled of &é‘ur%ggr r educed przg%fure. The
resul ti ng resi due S ed; by silica =G 1R ¢ matogre

(devel opi ng sdiveht : hggsane- et hyl acet at e-d@Hasy=of or ng{g.i: 3-(@CPEL2: 1:1) 15
to obtain colorless crystals (8.48 g). Hydroxylam ne hydrochloride (3.47 Q)
was suspended in DMSO (20 m ), =qégi:l_tri et hyl am ne (6.97 nml) was added.
Precipitated tyiethylam hyq?rl_c ar was filtered and ed with THF.
THE in thedil ke vva%@t—rl T 7&@1@% reduced | I87JULV?\%§)®06 195
pressure, crysté[;flcéh(S. 1%rg) obt &Gt itFathe above were addd@cOtd the

m xture was stirred at 75C for S? hours. After conpletion of the reaction,
wat er was added, _and thi was extracted with ethyl acetate. The extract was
washed 5 wijth #n 7aque fir S ESHUmM gl ori de sol wig on23dri38E  over

sodi um sul f at e,(Gadst hesol vent(twansi stilled off under reddcé&Ftpressure to
obtain the title conpound (5.08

6,7- $ﬂ§:>—F 248-251
82 4 CH,CH,-COOH H 62
(CH2)3 4 2 (ACOEt)
212
83 6,7- $ﬂ§:>—F CH=CH-COOH . 79 decomposed
(CH») 4 &, (trans) (MeOH-
AcOEtL)
€ 7 . 225-227
84 éH CH,CH,-COOH H 82 (MeOH-
(CHz) 4 CFs ACOEt)
310
6,7- F decomposed
85 3 §:> COOH H 44
(CHz) 3 &, (THF-
ACOEt)
282-285
86 6&;_ : §:> F coon H 76 (THF-
(CHz) 4 CFs ACOEt)
298-300
87 5‘€::> COOH H 76 (THE-
H3 CF; ACOEt)
7_c1, . C(CH3)=CH- 252-255
88 6-CH COOH H 66 (decomp.)
3 CFs ~ (trans) (ACOEt)
7-c1, . CH=C(CHy) - 268-271
89 COCH H 72 (decomp.)
6-CH;

CF, (trans) (AcOEL)



g) np: 220-222C(deconp) (et hyl acetate) 10 NVR (CDC 3) 8: ﬁU%¥ZQ§H, s), 3.17
(1H, d, J = 13.5 Hz), 3.69 (1H, d, J = 13.5 Hz), 5.41 (9 , s),(7.03 (1H,
s), 7.21-7.27 (1H, m, 7.31-7.37 (2H, m, 7.47 (1H, s), 7.58 (1H, t, J =
7.8 Hz), 7.66 (1H, t, J = 1.8 Hz), 7.86-7.93 (2H, m, 8.79 (1H s). 15 IR
(KBr): 3272, 3050, 1779, 1746. Exanple 992

2-{7-chl or o- 6- net hyl - 2- oxo- 4-[ 3- (5- oxo- 4, 5-di hydro-1, 2, 4-

oxadi azol - 3-yl ) phenyl ] - 2H chronen- 3-yl }-N-[ 4-fl uoro-2 20

(trifluoronethyl)phenyl]acetamde | | JULY 2006 196

2- (4-{3-[am no( hydr oxyi m_no) net hyl ] phenyl }-7-chl or o- 6-

met hyl - 2- 0x0- 2H-ehr omgn. a-bhtéﬂgty%ﬂgzz- 179-181
(trifluor&det hyl yphenyl Dadet anige (0. 822 "gF was suspend@d 5 (PEXPREET10 m),

1, 1' - car bonyl di’i m dazol &3(0.36 g) and DBU (0.897 nml) were A¢@&&). and the
m xture was stirred at room tenperature for 3 hours. After conpletion of
the reaction, water was added. The reaction m xture was adjusted to pH 2
wi th 1IN hydrochloric acid.and tracted with ethyl 10 t atve. The
extract mga washed ,wi 3k .wuggggngtggét d sodiunlcgboriég%sgpﬁyjon,
dried over maggesHym sul/=t e, t he sol vent was distille Ander
reduced pressure. The asultid§tPESidue was purified by siffE%tel col um
chromat ogr aphy (devel opi ng sol vent: hexane-ethyl acetate

- . CHz=CH(CHs) - 173-175
92 6—CH’ E ;:) COOH H 77 (hexane-
3 CF3 (trans) ACOEL)
179-181
93 Z:gé’ F  CH,SCH,-COOH H 68  (hexane-
3 CF3 ACOEt)
169-172
94 Z:gé’ $ﬂ§:>—F gggﬁﬁﬁh- H 70  (ACOEt-
3 CFs MeOH)
' 195-198
95 ;:g;' E ;:> F ggéz(o)ZCHz— H 33 (hexane-
3 CF, ACOEt)
213-214
96 ;:g;' é g )" CH,CH,-COOH 50  (hexane-
3 CFs ACOEt)
7-C1, CH=CH-COOH 278-280
97 6—CH (trans) H 88 (decomp.) -
3 \ N (ACOEt)

Example 98



15 chloroform = 1:2:1-ethyl acetate-chloroform= 1:1) toy @bkaps the title
conpound (0.302 g, yield 35%. np: 285-287C (2-prpoanol -ethyl acetate). NWR
(DVBO-d6) 6: 2.26 (3H, s), 3.33-3.42 (2H, n) 6.91 (1H, s), 7.39 (1H, dd, J
= 8.7, 5.4 Hz), 7.48-7.62 (3H, m, 7. 711|9 JULY 2006 197 (1H, s), 7.78-7.83
(2H, m, 8.00 (1H, d, J = 7.8 Hz), 9.65 (31H s), hidden (1H). IR (KBr):
3272, 3050, 1779, 1746. Elenental analysis for C27HL6N3C5CLF4 5 Cal cul at ed
(o): C 56.51; H 2.81; N 7.32. Found (%: C, 56.49; H 2.95; N, 7.10.
Exanpl es 1Q0 to 101 Accrd| ng, to the sanme manper as that of Exanple 99, 10
s ed. able 10] Melting point (C (R
Exanpl e No. RnYl (9g) ef sol vent)

Me N

According to the same manner as that of Example 41,

the title compound was obtained.
mp: 244-246°C (ethyl acetate).

5 NMR (CDCl3) 6: 2.30 (3H, s), 3.05 (1H, d, J = 13.5 Hz),
3.10-3.30 (3H, m), 3.42-3.52 (1H, m), 3.95 (1H, d, J = 13.5
Hz), 6.84 (1H, s), 6.93-7.01 (2H, m), 7.11 (1H, s), 7.23-
7.31 (2H, m), 7.38 (1H, dd, J = 8.7, 3.0 Hz), 7.51 (1lH, s),
7.72 (1H, dd, J = 8.7, 4.8 Hz), 9.20 (1lH, s).

0 Elemental analysis for'CmHzﬁhO3ClF4
Calculated (%): C, 57.40; H, 3.44; N, 11.95.

Found (%): C, 57.18; H, 3.48; N, 11.74.

Reference Example 11
15 2-(4-{3-{amino (hydroxyimino)methyl]phenyl}-7-chloro-6-
methyl-2-oxo-2H-chromen-3-yl]-N-[4-fluoro-2-

(trifluoromethyl)phenyl]acetamide



161- 164 100F243 101HO66( hexane- AcOEt - Et 20) 295 (deconp. )lﬁi?ﬂ§2@&pEt) 15
Exanpl e 102 2-{7-chl or o- 6- net hyl - 2- oxo-4-[ 3- (5-thi oxo-4,5 hydro I | JULY
2006 198 1, 2, 4- oxadi azol - 3-yl ) phenyl ] -2H chronen-3-yl}-N-[4-fl uoro
2-(trif|uoronethyl)phenyl]acetanide 4
2-(4-{3-[Anino(hydroxyinino)nethyl]phenﬂfﬁ-?-chloro-6- 5

nmet hyl - 2- oxo- 2H chronen-3-yl )-[4-fluoro-2 (trif |uoronethyl) phenyl]
acetam de (0.822 g) was suspended. in THE (10 m),

1,1 -thiocgkponyl diimdgzgole (Q.365 g) and DBU&O0.897 m ) were added, and
t he m xture”t P o} 3 hours. After conpletion
of the 10 react 2d. THé reafjtion m xture was adjusted to

pH 2 with 1N hyk‘ i p: i extlacted with a m xed sol vent of
et hyl aceg@& ; . versS ey th an aqueous saturated sodi um
chl ori de tion, dried] over um syl fate, and the 15 sol vent was
distilled off under reduced pressur €] esul ting residue was purified by
silica gel. colum chgeamatography (devel Bg sol vent: et hyl
acetate/chloroform = 0 obtain the title compound (0.463 g, yield

520) . NH,

I
N-oH

Tetrakis (triphenylphosphine)palladium (0) (1.16 g) and

zinc cyanate (2.47 gj were added to a sclution of 2—[4?(3—
bromophenyl) -7-chloro-6-methyl-2-oxo-2H-chromen-3-yl1]-N-[{4-

5 fluoro-2-(trifiuoromethyl)phenyl]acetamide (11.4 g) in DMF
(50 ml), and the mixture was stirred at 80°C for 6 hours

under nitrogen atmosphere. The reaction solution was
treated with a 28% agqueous ammonia solution, and extracted

with a mixed solvent of toluene-THF. The extract was

10 washed with an aqueous saturated sodium chloride sodium,
dried over sodium sulfate, and the solvent was distilled

off under reduced pressure. The resulting residue was
purified by silica gel column chromatography (developing
solvent: hexane-ethyl acetate-chloroform=3:1:3~3:1:2~2:1:1)

15 to obtain colorless crystals (8.48 gqg). Hydroxylamine
hydrochloride (3.47 g) was suspended in DMSO (20 ml), and
triethylamine (6.97 ml) was added. Precipitated
triethylamine hydrochloride was filtered and washed with

THE. THE in the filtrate was distilled off under reduced



I I JULY 2006 199 np: 178-180C( hexane-ethyl acet at e) I\/ﬁsl(uﬁ%g,% 5: 2.35
(3H, s), 3.06 (1H, d, J = 13.5 Hz), 3.89 (1H, d, J = 13 11 (1H,
s), 7.24-7.36 (2H, m, 7.50 (1H, s), 7.58 (1H d J =17.8 Hz) 7.73-7.78
(2H, m, 5 7.97 (1H, dd, J = 9.0, 5.1 Hg 8.09 (1H, t, J =7.8 Hz), 9.18
(1H, s), hidden (1H). IR (KBr): 3248, 1 @§ 1493 1433, 1321. Elenental
anal ysis for C27HL6N3O4CLF4S0. 5H2O Calculated (9%9: C, 54.14; H,.2.86; N,
7.02. 10 Found (0): C, 54.35; H 2.87; N, 6.68. Exanple 103

2-{7-chl oro- 6- net hyl - 2- 0x0-4-[ 3-( 5- t hi oxo- 4, 5-di hydr o-

1, 2, 4- oxatit&ZPGN Sy | Yﬁﬁéﬁﬁll]s ZFﬁciLn?orﬁa)n S’Wla}lnﬁc{ 21ps the above were
(trlfluoronethyl)phenyl]acetanlde According to the sanme manner as that of
Exanpl e 1@2dedyheandt [tdieconpstnbe (ae dsBi%edasitob? afhedornp! hours.
202C(deconp. ) (THF-et hyl acetate). 11 JULY 2006 200 NVR (DVSO-d6) 8. 2.27
(3H, s), 3fzer(zampgetic 3F (e rgactipmg yarerdwag added, Hapd ths (1H,
d J=7.6 H), 7.58- 7.75 (4H m, 7.81 (1H,. d, J = 7.6 Hz), 7.87 (1H, br
d, J 1WAiSH2)>gtz&CltEECQ 1¥itd, elhle.ardtéte 9. 62’he1}¢,xts:)act5 \Ea(anwla@hmﬂ

5 with an aqueous saturated sodium chloride solution, dried
over sodium sulfate, and the solvent was distilled off
under reduced pressure to obtain the title compound (5.08
g).
mp: 220-222°C(decomp) (ethyl acetate)

10 NMR (CDClsz) &: 2.31 (3H, s), 3.17 (1H, d, J = 13.5 Hz),
3.69 (1H, d, J = 13.5 Hz), 5.41 (2H, s), 7.03 (1H, s),
7.21-7.27 (lH, m), 7.31-7.37 (2H, m), 7.47 (1H, s), 7.58
(1, t, 3§ = 7.8 Hz), 7.66 (1lH, t, J = 1.8 Hz), 7.86-7.93
(2H, m), 8.79 (1H, s).

15 IR (KBr): 3272, 3050, 1779, 1746.

Example 99
2—{7—chloro—6—methyl—2—oxo-4—[3—(5—oxo-4,5—dihydro—l,2,4—
oxadiazol-3-yl)phenyl]-2H-chromen-3-yl}-N-[4-fluoro-2-

20 (trifluoromethyl)phenyl]lacetamide



2-{7-chl oro-6-net hyl - 2- oxo- 4-[ 3- (5- 0x0-4, 5-di hydro-1, 2, 43; juLy 2006

t hi adi azol - 3-yl ) phenyl ] -2H chronen-3-yl }-N-[4-fl uoro-2-
(trifluoronethyl)phenyl]acetam de 10
2-(4-{3-[Anino(hydroxyinino)nethyl]phenyﬂ§67-choloro-

6- met hyl - 2- oxo- 2H chronmen- 3-yl ) - N-[ 4-f | uoro- 2-
(trifluoronethyl)phenyl]acetam de (0.822 g) was suspended in THE (10 m),
1,1 -thiocarbonyl diimdazole (0.365 g) was 15 added, and the m xture was
stirred at4330n1tenperat re fg 3 hours. Afterrgonpletion of the reaction,.
wat er was c 2 el \d ) v

Q ent of ethyl acetate-THF.
The extract was|washdp wi th Jeous [ Wt ed sodi um chl oride sol ution,
dried over magngsi umip

f 2006 201 sol vent was distilled
of f under “ﬁé, y_+Esi due was suspended in THE (15
m ), boron ri ;ﬂ conpgl ex (0.76 m) was added, and the
m xture was stirred at re ftafiz hours. 5 After conpletion of
t he reaction, water : , acidified 3h 1IN hydrochloric acid and
extracted with a mx ent qf, ethyl acetate-THF. The extract was washed
wi th an aqueous satur 1%
sul fate, and the sol venRAfas™d
resulting residue was recrysty

hl ori de solution; dried over magnesi um
title compound (0.801 g, YielN

”

| ed off 10 under reduced pressure. The
|1 Cjon1chloroforn}nethanol to obtain the

2-(4-{3-[amino (hydroxyimino)methyl]phenyl}-7-chloro-6-
methyl-2-oxo-2H-chromen-3~-yl)-N-{4-fluoro-2-
(trifluoromethyl)phehyl]acetamide (0.822 g) was suspended
5 in THF (10 ml), 1,1’-carbonyldiimidazole (0.36 g) and DBU
(0.897 ml) were added, and the mixture was stirred at room
temperature for 3 hours. After completion of the reaction,
water was added. The reaction mixture was adjusted to pH 2
with 1N hydrochloric acid and then extracted with ethyl
10 acetate. The extract was washed with an aqueous saturated
sodium chloride solution, dried over magnesium sulfate, and
the solvent was distilled off under reduced pressure. The
resulting residue was purified by silica gel column
chromatography (developing solvent: hexane-ethyl acetate-
15 chloroform = 1:2:1~ethyl acetate-chloroform = 1:1) to
obtain the title compound (0.302 g, yield 35%) .
mp: 285-287°C (2-prpoanol-ethyl acetate).
NMR (DMSO-dg) 6: 2.26 (3H, s), 3.33-3.42 (2H, m), 6.91 (1H,

s), 7.39 (14, dd, J = 8.7, 5.4 Hz), 7.48-7.62 (3H, m), 7.71



nmp: 269-271C(deconp.). NWVR (DMBO-d6) 6: 2.26 (3H, s), 3.2|8JU3JY42% d2H m,
6.91 (1H, 15 s), 7.38 (1H, dd, J = 9.0, 5.1 Hz), 7.48-7.55 (2 m, 7.60
(1H, dd, J = 9.0, 3.0 Hz), 7.72 (1H, s), 776(1H, t, J = 7.8 Hz) 7.92
(1H, s), 8.12 (1H, t, J = 7.8 Hz), 9.64 (9]7H hi dden (1H). IR (KBr):
3264, 1746, 1686, 1659, 1541, 1327 11091 20 EI errent al analysis for
C27H1L6N3MAC F4S0. 5H20 Cal cul at ed (@a. C, 54.14; H, 2.86; N, 7.02. Found
(9%9: C, 53.85; H 2.81; N 6.91. Exanple 105 25

L7 T i A0S A S 0 b AL 22

(trifl uorogft hyl % pgl n%{q% acet am de According to the sane nmanner as that of

Exanpl e 10 ound (y| eld 23% was obtained. np: 181C
(decorrp )3£hexane et acet at e) . DMSO-d6) S: 2.29 (3H, s), 2.76-3.13
(5H, R0k E}LIH 332’72\1 =3Q305 1—&79 6 §66(1H s), 7.04-7.09 (2H m, 7.17
(1H, , 7.24-7.29 (1H, m, 7.35 (1H dd, J = 8.4, 10 3.0 Hz),

7.42 (1H Elem]entarl 884&%781784@0{1 7HgaNsOFC¥Ea (1H, dd, J = 9.0, 5.1 Hz),
9.07 (1H, s), 10.96 (1H, s). Reference Exanple 12 Et hyI
[ 6- bronomeihduleysl bronopheny$ ) S¥: chil 02 0827 oNeo- 2H3215 chronen-3-yl ] acet at e

Found (%): C, 56.49; H, 2.95; N, 7.10.

Examples 100 to 101

According. to the same manner as that of Example 99,

10 compounds shown in [Table 10] were obtained.
. [Table 10}
Cho OO R
™
Me
Yield Melting point (°C)
Example No. R n (%) (Recrystallization
° solvent)
161-164
100 F 2 43 (hexane-AcOEt-Et,0)
101 H 0 66 295 (decomp.)

(THF-ACOEt)

15 Example 102

2-{7-chloro-6-methyl-2-0x0-4-[3-(5-thioxo-4,5-dihydro-



11 JULY 2006 CI'- ,0" -"0 B 203 CO2Et NBS (4.9 g) and Al BN(i1°%Q040) were
added to a suspension of ethyl [4-(3-bronophenyl)-7-chloro-6-nethyl-2-
0x0- 2H chronen-3-yl]acetate (10 g) in t-butyl acetate (70 5 nl), and the

m xture was stirred at 80C for 2 hours. hyl acetate was added to the
reaction solution, this was washed succ%ssively W th an aqueous saturated
sodi um hydrogencar bonate solution and water, dried over magnesium sulfate
(MgS™), and the solvent was distilled off under 10 reduced pressure. The

resulting residue s washed wit i sopr,opyl ether to _abtain crude crystals
(58 o 8308 2t et ST a PP amponhany s 2raLhirtrs o dde ryi o BGere s ed
in the next step without further purification. NVR (CDC13) S 1.25 (3H, t,
J=17.4 kt%t(%FBE1%9F9m§$PYk?EBeHX lgsptanide = 7.4 Hz), 4.49 (2H, m, 7.04
(1H, s), 7.27 (2H, m, L m, 7.72 (1H, . Reference Exanple 13

[ 6- Br ononret 4- (3 - Z-chl or X H chromen 11 JULY 2006
3-yl]acetic aci

Me

LLZ

CF,

S

N~g

2-(4-{3-[Amino (hydroxyimino)methyl]phenyl}-7-chloro-6-

5 methyl-2-oxo-2H~chromen-3-yl)-{4~-fluoro-2-
(trifluoromethyl)phenyllacetamide (0.822 g) was suspended.
in THF (10 ml), 1,1’-thiocarbonyldiimidazole (0.365 g) and
DBU (0.897 ml) were added, and the mixture was stirred at
room temperature for 3 hours. After completion of the
10 reaction, water was added. The reaction mixture was
adjusted to pH 2 with 1N hydrochloric acid and then
extracted with a mixed solvent of ethyl acetate-THF. The
extract was washed with an aqueous saturated sodium
chloride solution, dried over magnesium sulfate, and the
15 solvent was distilled off under reduced pressure. The
resulting residue was purified by silica gel cblumn
chromatography (developing solvent: ethyl
acetate/chloroform = 1:1) to obtain the title compound

(0.463 g, yield 52%).



CO2H Acetic acid (150 m) and concentrated hydrochloric acjq g, M) were
added to ethyl [6-brononethyl-4-(3- 5
br onophenyl ) - 7- chl or o- 2- oxo- 2H chronmen- 3-yl ] acetate, and the m xture was
heated to reflux for 2 hours. The reactil% sol ution was concentrated under
reduced pressure. The resulting residue Was washed wth water and dried to
obtain crude crystals (8.5 g:92% of the title conpound. The 10 resulting
crude crystals were used in the next step without further purification. NWR
(CDC13) 5: 3.42 (2H orz), 4.61 (2H, M, 7.07 (1H, s), 7.27 (2H, m, 7.49
(2H, m), 7oA Y457 18°C el BGeR e )14
2-{4-(3-bronophenyl)-7-chl oro-2- oxo-6-[ (4- phenyl pi per azi n-
1-y|)mathWI"JR—ZI(-ICE%ﬁ@he§J32yI%5N-(§ﬂtfIsdoro3:206 (1, d, J = 13.5 Hz),
(trifluoromet hyl)phenyl)acetamde 11 JULY 2006 205 Oxalyl chloride (1.2 m)
was added 3 3% d‘greod»so}u‘fi%%-f’oﬁ‘lzlr 7.11 (1H, s), 7.24=7.36 (2H, m),
[ 6- br ononet hyl - 4- ( 3- br onophenyl ) - 7- chl or o- 2- oxo-2H chronen- 3-yl jacetic acid
(5.5 g) i BE (00 #) ARESDURH 3D oF ops)-© aha) ¢ hd- ABRTUME Welstiired at
roomtenperature for 30 mnutes. The reaction solution was concentrated
under5 reduded priessdade, Jarmd 3 Hb resll Hzhg BefPdud Hwas di $svl Ved Hz ,THE
(100 m ). 2-Am no-5-fluorobenzotrifluoride (1.6 mM) was added, and the
m xture wes 18t i (Ited overmidgden VEer 10 was added to the reaction sol ution,
and extracted with .

IR (KBr): 3248, 1705, 1493, 1433, 1321.

Elemental analysis for C,7H1¢N30,ClF4S-0.5H,0
Calculated (%): C, 54.14; H, .2.86; N, 7.02.

10 Found (%): C, 54.35; H, 2.87; N, 6.68.

Example 103
2-{7-chloro-6-methyl-2-oxo-4-[3-(5-thioxo-4, 5-dihydro~

1,2,4-oxadiazol-3-yl)phenyl] -2H-chromen-3-yl}-N-[2-

15 (trifluoromethyl)phenyl]acetamide
Cl o0.__0O

O

Me 7 N

CF;
H
| N
S

N-g

According to the same manner as that of Example 102,
the title compound (yield 33%) was obtained.

mp: 202°C(decomp.) (THF~ethyl acetate).



ethyl acetate. The extract was washed with water, dri ed 1OMAly Jpggnesi um

sul fate, and the solvent was distilled off under reduced pressure. The
resulting residue was dissolved in THE (100 m ), phenyl pi perazine (2.0 m)
was 15 added, and the m xture was heate reflux overnight. Water was
added to the reaction solution, and extracted wth ethyl acetate. The
extract was washed with water, dried over nmagnesium sulfate, and the
solvent was distilled off under reduced pressure to obtain crude crystals

Cude” cr Ul RS 505% 2§ ettt o bt op db 1 gt PEStnG: Bﬁﬁ”ﬁf%ﬂ 32
gl!vgo(%la) 3 7@'&3'7 (€H r%%%?% 4(HiH h):iH SngH“I 1Tr?7rrf H§ %Eé brs).
Examp! o 106 St 1 ]Eénﬁéfl oSt ]+ 5 Bros o B 118, B a, 0 -

phenylplpera2|n I-yl)net '] - ZFLchronen 4- yI phenyl%acr | ate Pal | adi um
acetate (12 §2) 48 pHenldAphodpnd ne 8209Hg); 2182t (Lt hylanine (3.8 n) and
but yl acrylate (2 9 mM) were added to a solutlon of

2-{4-X 3- br onmophenyl ) - 7- chl or o- 2- oxo-

6- [ (4- phenyl pi perazi n-1-yl)methyl]-2H chronmen-3-yl }-N[4-

f 1 uor o- 2- Exairdksorldéet hyl ) phenyl J acet anmide (13.3 g) in DW

2-{7-chloro-6-methyl-2-o0x0-4-[3-(5-0ox0~4,5-dihydro-1,2,4-
thiadiazol-3-yl)phenyl]-2H-chromen-3-yl}-N-[4-fluoro-2-

(trifluoromethyl)phenyllacetamide

Cl o.__0O F
/
Me ”
CF,
H
N
I o]
N-g
10
~(4-{3-[Amino (hydroxyimino)methyl]lphenyl}-7-choloro-
6-methyl-2-o0oxo-2H-chromen-3-yl) -N-[4-fluoro-2-
(trifluoromethyl)phenyllacetamide (0.822 g) was suspended
ih THE (10 ml), 1,1’-thiocarbonyldiimidazole (0.365 g) was
15 added, and the mixture was stirred at room temperature for

3 hours. After completion of the reaction, water was added,
and extracted with a mixed solvent of ethyl acetate-THF.
The extract was washed with an aqueous saturated sodium

chloride solution, dried over magnesium sulfate, and the



(140 M), and the mxture was stirred at 100C for 8 hourg.juk4 204-Y 2006 207
Wat er was added to the reaction solution, and extracted wth ethyl acetate.
The extract was dried over magnesium ,sulfate, and the sol vent was

distilled off under reduced pressure. The, resulting residue was purified by
silica gel 5 colum chr omat ogr aphy (devel opi ng sol vent: hexane- et hyl

acetate = 3:1) to obtain the title conpound (5.7g, yield 400) . NWR (CDC13)
S: 0.94 (2H t, = 7.2 H), 1.41 (2H, m, 1.66 (2H m, 2.56 (4H, , 3.01

a3 D iyt %@“ B (Gt 0D unde O nlledy Bfstirey wﬂ?a”“
?[ fl)f| uor(r)geeﬁlhlltro%%grﬁ%u%lh%f%o}z% of&gﬁ%ﬂcf%oé%o EEEM 4 Chl y Zboron
05 Ackor g M THEE Saher MinEE 4e. (e v &@Eﬁ?yﬁg 5 Rided | #%mound
(yield 379 was, obtained. NVR (CDC13) 3: 0.95 (2H, t, = 6 8 Hz), 1.43 (2H,
M, 1.67 (¥, m%ﬁtuéesya(smtlrﬁrecé 9% £2Am rﬁem%em@t%rﬁa oy, 13, wuq% 5
. 45 19 (A2f|_’ée1.;[’ gorEp]E:)etEisorl_llz) of 6. ’?I?e(ll;:leacci:tl‘]on:, 16wat0ell:lz) was added,
acidified with 1IN hydrochloric acid and extracted with a
mixed solvent of ethyl acetate-THF. The extract was washed
with an aqueous saturated sodium chloride solution, dried
over magnesium sulfate, and the solvent was distilled off
10 under reduced pressure. The resulting residue was
recrystallized from chloroform-methanol to obtain the title
compound (0.801 g, yield 68%)
mp: 269~-271°C(decomp.) .
NMR (DMSO-ds) &: 2.26 (3H, s), 3.28-3.42 (2H, m), 6.91 (1H,
15 s), 7.38 (1H, dd, J = 9.0, 5.1 Hz), 7.48-7.55 (2H, m), 7.60
(l1H, dd, § = 9.0, 3.0 Hz), 7.72 (1H, s), 7.76 (lH, t, J =
7.8 Hz), 7.92 (1lH, s), 8.12 (1H, t, J = 7.8 Hz), 9.64 (1H,
s), hidden (1H).
IR (KBr): 3264, 1746, 1686, 1659, 1541, 1327, 1109.
20 Elemental analysis for C,7H;4N30,ClF4S-0.5H,0

Calculated (%): C, 54.14; H, 2.86; N, 7.02.

Found (%): C, 53.85; H, 2.81; N, 6.91.

Example 105

25 2-{7-chloro-6-methyl-2-ox0-4-[3-{2~(5-0x0-4,5-dihydro-



7.00 (3H, m, 7.2-7.7 (11H m, 8.09 (1H, d, J = 8.8 Hz); ;ih:v&0ed 1H. brs).
Exanpl e 108 10 Exanples 108 to 109 According to the sane nanner as that of
Exanpl e 45, conpounds shown in [Table 11] were obtained. [Table 11] 15 Exam
RYi el dMel ting point (C) le No p (%(Recr%%tu? |'i zation sol vent) . :
108F73135-137(AcCEt) 109C 70130-132( THF-AcOEt) 11 JULY 2006 209 Exanples 110
to 113 According to the sane nmanner as that of Exanple 14, conpounds shown
in [Table 12] were obtained. [Table 12] 5 ExanpleYieldMelting point (O

No.RlFQ()(f?ﬁ?&@%ﬁggéfﬁ%éfp3§$ ygggbl?yﬁgﬁyg?ggH—chromen-3—yl}—N—[2—

(trifluoromethyl)phenyl]acetamide

cl o. _O F
0

Me 7 N
H  Ck,

H

N
0

N~g

According to the same manner as that of Example 104,
5 the title compound (yield 23%) was obtained.
mp: 181°C (decomp.) (hexane-ethyl acetate).
NMR (DMSO-dg) 6: 2.29 (3H, s), 2.76-3.13 (5H, m), 3.90 (1H,
d, J = 13.5 Hz), 6.86 (lH, s), 7.04-7.09 (2H, m), 7.17 (1H,
d, J = 7.8 Hz), 7.24-7.29 (1H, m), 7.35 (1H, dd, J = 8.4,
10 3.0 Hz), 7.42 (1H, t, 3 = 7.8 Hz), 7.49 (1H, s), 7.76 (1H,

dd, J = 9.0, 5.1 Hz), 9.07 (1H, s), 10.96 (1lH, s).

Reference Example 12
Ethyl [6-bromomethyl-4- (3-bromophenyl)-7-chloro-2-oxo-2H-

15 chromen-3~ylJ]acetate



110F31238- 240( AcCEt) (trans) 111C CH=CH COOH45239- 241( Acgﬁltu)w(zﬂ()ans)

112F- 000H76149- 151( AcOEt) 1130 - COOH32151- 153( AcCEt) Exanples 4 to 115
According to the sane manner as that of Exanple 13, conpounds shown in

[ Tabl e 13] were obtained. 10 [Table 13] JULY 2006 210 Exam RYi el dMelting
point (C) le No p (99 (Recrystallization solvent) . 114F33226-228( AcOEt)
1150 25207- 209( AcCEt) Reference Exanple 15 5

[ 4- (3- Bronophenyl)-7-chl oro-3-(2-{[4-fl uoro-2-

(trifluoromethyl)phenyl]am no}-2-oxoethyl)-2-oxo0-2H chronen- 6-yl ] net hyl
acetate C' S O(?IACO H CF3 0 0

Br

‘Br

NBS (4.9 g) and AIBN (190 mg) were added to a
suspension of ethyl [4-(3-bromophenyl)-7-chloro-6-methyl-2-
oxo-2H-chromen-3-yl]acetate (10 g) in t-butyl acetate (70

5 ml), and the mixture was stirred at 80°C for 2 hours.
Ethyl acetate was added to the reaction solution, this was
washed successively with an aqueous saturated sodiuﬁ
hydrogencarbonate solﬁtion and water, dried over magnesium
sulfate (MgSO4), and the solvent was.distilled off under

10 reduced pressure. The resulting residue was washed with
isopropyl ether to obtain crude crystals (9.8 g:83%) of the
title compound. The resulting crude crystals were used in
the next step without further purification.
NMR (CDCls) &: 1.25 (3H, t, J = 7.4 Hz), 3.66 (2H, s), 4.16
15 (2H, g, J = 7.4 Hz), 4.49 (2H, m), 7.04 (1H, s), 7.27 (2H,

m), 7.44 (2H, m), 7.72 (1lH, m).

Reference Example 13

[6-Bromomethyl-4- (3-bromophenyl) -7-chloro-2-oxo-2H-chromen-



N Oxalyl chloride (1.8 m) was added to a m xed solution”}gup%o6

[ 6- br ononet hyl - 4- ( 3- br onophenyl ) - 7- chl or 0- 2- oxo- 2H chr onen- 3-y ﬁacetic aci d
(5.0 g) in THE (100 M) and DVF (3 drops), and the m xture was stirred at
roomtenperature for 11 JULY 2006 211 BQ%ﬂgnutes. The reaction solution was
concentrated under reduced pressure, and the resulting residue was
dissolved in THE (100 m). 2-Am no-5-fluorobenzotrifluoride (2.2 m) was
added, and the m xture was stirred overnight. Water 5 was added to the
reaction sol 44 d racted with ethyl acetate. The extract was washed
W th mater? %ﬁ#%ﬁ?t€£e$g%%gnesiun1su|fate, and the solvent was distilled off
under reducedsggessure. The -sultggg resi due was dissolved in DVF (50 m),

sodi um acet at : ‘ and the m xture was stirred at 60C for
1 hour. Water was o thefreaction solution, and extracted with ethyl

acet at e. Tﬁf gfciqg$ous saturated sodium chloride
sol ution, 3 , s 4D the solvent was distilled off
under reduced pressure.

The L5 resulting residue was purified by silica gel
colum chromat ography (deve] opi ng sol vent: ethyl acetate-hexane = 1:4), and
then recrystallized from acetate to obtain the title conpound (2.3
g). NMR (CDC13) 6: 2.04 ( 3.42 (1H, d, J = 21 Hz), 3.54 20 (1H, d, J
= 21 Hz), 5.08 (1H, d, J r), 5.16 (1H, d, J

Acetic acid (150 ml) and concentrated hydrochloric

acid (75 ml) were added to ethyl [6-bromomethyl-4-(3-

5 bromophenyl)-7-chloro-2-oxo-2H-chromen-3-yljacetate, and

the mixture was heated to reflux for 2 hours. The reaction

solution was concentrated under reduced pressure. The

resulting residue was washed with water and dried to obtain

crude crystals (8.5 g:92%) of the title compound. The

10 resulting crude crystals were used in the next step without
further purification.

NMR (CDCls) o: 3.42 (2H, m), 4.61 (2H, m), 7.07 (1lH, s),

7.27 (2H, m), 7.49 (2H, m), 7.71 (1lH, m).

15 Reference Example 14
2-{4-(3-bromophenyl)-7-chloro-2-oxo-6-[ (4-phenylpiperazin-
l1-yl)methyl]-2H~chromen-3-yl}-N-[4-fluoro-2-

(trifluoromethyl)phenyl]acetamide



= 20 Hz), 7.07 (1H s), 7.1-7.8 (7H m, 7.9-8.1 (2H m,, Bxanp,e 116 Ethyl
(2E)-3-{3-[6-[ (acetyl oxy)nethyl]-7-chloro-3-(2-{[4- 25
fluoro-2-(trifluoronethyl)phenyl]am no}-2-oxoethyl)-2-oxo Il JULY 2006 212
2H-chr onen- 4-yl ] phenyl }acryl ate AcO Acc rgi ng to the sane manner as that of
Ref erence Exanple 1-(d), the title cong(g nd was obtained. 5 NVR (CDC13) 8:
1.33 (3H, t, J =7 Hz), 1.98 (3H, s), 3.4- 3.5 (2H, m, 4.26 (2H, q, J =7
Hz), 5.09 (2H, s), 6.50 (1H, d, J =16 Hz), 7.06 (1H, s), 7.2-7.7 (8H, m,
7.9-8.0 (1H, ), 8.11 (1H, brs). 10 Exanple 117

(2E) - 3-{3- Woro-3-(2-{[4-fluoro-2-

(trifluorope phenyl ] am no} - 2- oxoet hyl ) - 6-

(hydr oxyne 2- oxo 2H c@gom&n -yI] nyl }chyl ic acid_F Holil JULY 2006
213 Et hyl 0 ' hley o- 3-

fam no -2 oxget hyl )

n met hanol (18
The m xture was

{[4-fluoro-2- (trlf oro thyl )
oxo0- 2H chr onen- 4- ylh\;)\h;g

m) and DBU (0.21 m

stirred at room

Oxalyl chloride (1.2 ml) was added to a mixed solution
of . [6-bromomethyl-4- (3-bromophenyl)-7-chloro-2-oxo~2H-
chromen-3-yllacetic acid (5.5 g) in THF (100 ml) and DMF (3

5 drops), and the mixture was stirred at room temperature for
30 minutes. The reaction solution was concentrated under

reduced pressure, and the resulting residue was dissolved

in THF (100 ml). 2-Amino-5-fluorobenzotrifluoride (1.6 ml)
was added, and the mixture was stirred overnight. Water
10 was added to the reaction solution, and extracted with
ethyl acetate. The extract was washed with water, dried

over magnesium sulfate, and the solvent was distilled off
under reduced pressure. The resulting residue was
dissolved in THF (100 ml), phenylpiperazine (2.0 ml) was
15 added, and the mixture was heated to reflux overnight.
Water was added to the reaction solution, and extracted
with ethyl acetate. The extract was washed with water,
dried over magnesium sulfate, and the solvent was distilled

off under reduced pressure to obtain crude crystals (3.2 g,



tenperature for 1 hour. 1N Hydrochloric acid was added tg ;R peaction

sol ution, produced precipitates were collected, and di ssoﬂ ved 1n a m xed
sol vent of ethyl acetate. This solution was washed with an aqueous
saturated sodi um 10 chl ori de sol ution, j ed over magnesium sulfate, and the
solvent was distilled off under reduced ssure. The resulting residue was
dissolved in THE (7.5 m ), nethanol and 1N agueous sodi um hydroxi de
solution (2.5 nM) were added, and the m xture was stirred overnight. 1N 15
Hydrochl ori ¢ de oth reaction solution, and _extracted with
ethyl acet¥® A:Tgéa xt?g q\ﬁa edC%‘FP‘Plun n aqEQSusr%%l‘deFh?‘éd Sofem
chloride solution, dried over rragne5| um sul fate, and the sol vent was
distilled SFEStakRr WeBRIUCILPr edBur BheThBSKESUPERRy MSDAYE W THRe¥ i ed by
20 silica gel columm chronatography (devel opi ng sol vent:

di chl or om&WHainel gast Feiol 95:5), and treated with THF diisopropyl ether to
obtain the title conpound (85 ng) as white powders. NVR (CDC13) 3: 3.44
(1H, d, JMMRL1(ER$]3)3.80 @1H0 d(4H, =mll 32D HzJ4HA. 65,(H4%) (28,4)(,1H d,
J=7Hz), 7.2-7.7 (9H, m, |1 JULY 2006 214 7.8-8.0 (1H, m, 8.42 (1H,

brs) .5 Exarpled 108, (2E) - 8- §3- [(ZH¢himor,0-13-A-2+{F 4¢6H uanp, 27565 (1H, m),
(trifluoronethyl)phenyl]am no}-2-oxoet hyl) -6-net hyl - 2- oxo-

2H chr oner- 8y (Isghemy) } -N-Y4ret hy) sk pnyl ) acryl am de

Example 106

Buthyl \ , (2E) -3-(3-{7-chloro-3-(2-{[4-fluoro-2-
10 (trifluoromethyl)phenyl]amino}-2-oxoethyl)-2-0ox0-6~[ (4-

phenylpiperazin-l-yl)methyl]-2H-chromen-4-

yl}lphenyl)acrylate

Palladium acetate (1.2 g), triphenylphosphine (2.9 g),
15 triéthylamine (3.8 ml) and butyl acrylate (2.9 ml) were
added to a solution of 2-{4-(3-bromophenyl)-7-chloro-2-oxo-

6-[ (4-phenylpiperazin-l-yl)methyl]-2H-chromen-3-yl}-N-[4-
fluoro-2-(trifluoromethyl)phenyl]acetamide (13.3 g) in DMF

(140 ml), and the mixture was stirred at 100°C for 8 hours.



F (2E)-3-{3-[7-Chloro-3-(2-{[4-fluoro-2 11 JULY 2006
(trifluoronethyl)phenyl]am no}-2-oxoet hyl)-6-nethyl-2-oxo 10
2H chronen- 4-yl ] phenyl }acrylic acid (200 ng) was suspended in DMV (2 m) and
carbonyl dii m dazole (116 ng) was added reto. The m xture was stirred at
roomtenperature for 1 hour. Methanesul fonam de (68 ng) and DBU (82 ngy) were
added to the reaction solution, and the m xture was stirred 15 at 100C for
3 hours. 1N Hydrochloric acid was added, produced precipitates were
col | ect ed, shed with ter d dissolved in.a _m xed solvent of THE and
ethyl acel T Tcs SUTOR G WABSWSHT W hSB CEqbous S8t EParatr SO m
chl ori de sol yti on, gried over nmagnesium sul fate, and the I | JULY 2006 215
sol vent wa& it seFh¥edasetanfder FRYUUEEGTAFEs IR dFhed PE&HI MAH ST Yue was
purified by silica gel colum _chromat ograph ,ggevelo i ng sol vent; et hyl
acet at e- helHfate, 230yl iR peeveBtalMdszedl bl THF-HekahRdes ARMGPIhe 5
title conpound (86 ng, yield 38% as colorless crystals. NVR (CDC13)_ 3:
2.30 (3H Bessizy. (3HesyesglRing 1rpsydug wasjpupified by ciHich ¢k 14
Hz), 6.56 (1H, d, J = 16 Hz), 6.91 (1H, s), 7.2-7.4 (3H, mM, 7.42 (1H, s),
7.5-7A 8 (3K¥lumy), chisonduepraphy =(devekPpiBgs4selimentes) hexenexaiiive 119
(2E) - N- (butyl sul fonyl)-3-{3-[7-chloro-3-(2-{[4-fl uoro-2-

acetate = 3:1) to obtain the title compound (5.7g, yield

40%) .

NMR (CDCl3) o6: 0.94 (2H, t, J = 7.2 Hz), 1.41 (2H, m), 1.66

(2H, m), 2.56 (4H, m), 3.01 (4H, m), 3.49 (2H, m), 3.58 (2H,
10 m), 4.49 (2H, t, J = 7.2 Hz), 6.48 (1lH, d, J = 15.9 Hz),

6.86 (3H, m), 7.2-7.7 (11H, m), 7.97 (1H, m), 8.18 (1lH,

brs).

Example 107

15 Buthyl (2E)-3-(3-{7-chloro-3-(2-{[4-chloro-2-
(trifluoromethyl)phenyl]amino}-2-oxoethyl)-2-oxo-6-[ (4-
phenylpiperazin-1l-yl)methyl]-2H-chromen-4-

yllphenyl)acrylate




(trifluoromethyl)phenyl]am no}-2-oxoethyl)-6-methyl -2-0X0r juLy 2006
2H chronen- 4-yl ] phenyl }acryl am de 15 According to the same manner as that of
Exanpl e 118, the title conpound (y|eId 449@ was obt ai ned. NVR (CDC13) 3:
0.94 (3H, t, J 7 Hz), 1.3-1.6 (2H, -1.9 (2H, m, 2.30 (3H, s), 3.37
(111, d, J = 14 Hz), | | JULY 2006 216 3 5 (2H m, 3.53 (1H, d, J = 14
Hz), 6.56 (1H, d,. J = 16 Hz), 6.89 (1H, s), 7.2-7.9 (9H, m, 8.34 (1H,
brs), 8.58 (1H, brs). 5 Exanple 120 3-[7-Chloro-3-(2-{[4-chloro-2-
(trifluoromethyl)phenyl]am no}-2-oxoethyl)-6-mnmeth I-2 0XO-
2H chr onen- 4- yi § gEP ﬁ?%b@ﬁzdﬁVﬂes%?%%m@nPero@5 hagt oy ExRmprte 106,
3-[7-chloro-3-(2-{[4-chlo
(trlfluoro%%%h?%§%%eﬁ9m?@ﬂﬂﬁo¥Y?¢é?o§ﬁﬁ}lWaﬁ rRBLAYNEsoxo0-
2H chr onen- 4-yl ] benzoic acid (150 ng) in THE (5 M) and DMV (1 drop) , the
m xture wadMBt {€P@ks)atd:r dbrf T ef@fer at uré@ fof . 85H30, nilndBed 2Hand)t,hel sol vent
was then distilled off under reduced pressure. The resulting residue was
di ssol ved (4, THE (2059 J4Hand) t hé. 03ol(4Hi om) was - 48dd@Hdr opwi Se &b @Hi xed
solution of a 70% aqueous. ethylam ne solution (1 m) and

5 m), 4.19 (2H, t, J = 6.6 Hz), 6.50 (1H, d, J = 16.0 Hz),

7.00 (34, m), 7.2-7.7 (11lH, m), 8.09 (1H, 4, J = 8.8 Hz),

8.27 (1H, brs).

Example 108
10 Examples 108 to 109
According to the same manner as that of Example 45,

compounds'shown in [Table 11] were obtained.

[Table 11]

Q\Nm/oo R
IR,

CO,Me
15
Yield M i i °
Example No. R elting p01?t ('C)
(%) (Recrystallization solvent)
108 F 73 135-137 (AcOEt)

109 Cl 70 130-132 (THF-AcCOEt)




THE (5 m). The. mixture was stirred at roomtenperature,| b ¥4y 2006 217
for 30 mnutes. 1N Hydrochloric acid was added to the reaction solution and
the m xture was extracted with ethyl acetate. The extract was washed with
an aqueous saturated sodiun1hydrogencar$&€2te solution and water, dried
over 5 magnesium sul fate, and the sol ven s distilled off under reduced
pressure. The resulting crude crystals were recrystallized from-ethyl
acetate to obtain the title compound (136 ny: yield 86% as col orless
crystals. : 20-?%@0. 18 anpl es 121 to 148 According to the same manner
as that ofE T ,toc ﬁggunds shown in [Table 14] were obtained. [Table
14] 15 Exanple R1 No, Melting point Yield (C (0) (Recrystallizat_  ion

sol vent) 121 - GEREPEALRY 6@ e 2f2me RIYT | 2F FURY 2obsExample 14,

compounds shown in [Table 12] were obtained.

[Table 12]

]
1
NN A%\I,R
CF;
5
Example Yield Melting point (°C)
No . Rl R? (%) (Recrystallization
solvent)
110 P CH=CH-COOH 5 238-240 (ACOEt)
(trans)
111 cy ~ CH=CH-COOH g 239-241 (ACOEt)
(trans)
112 F -COCH 76 149-151 (AcOEt)
113 Cl -COOH 32 151-153 (AcOEt)

Examples 114 to 115
According to the same manner as that of Example 13,
compounds shown in [Table 13] were obtained.

10 [Table 13]



218 206-208 122- CONHt BuCl 61( AcCEt) 152-155 123- CON( Et) 20 174(ACeK ) 148- 150
124- COQ( CH2) 2N( Et ) 2] 48( AcOEt) 163- 165 125- CONH( CH2) 2N( Et ) 2C 83( AcCEt)
N160- 162 126-CO-N C 61(AcOEt) N-Me - CH=CHCONH, 162- 164 127(trans)d 72( AcCEt)
- CH=CHCONHMe219- 221 128(trans) d 91( AcOEtZQ g CH=CHCONHEt 232- 234

129(trans) d 77(AcOEt) - CH=CHCONHI Pr225- 218 130(trans) d 97( AcOEt)

- CH=CHCONHt Bu238- 240 131(trans)d 74(AcOEt) - CH=CHCON( Et)2159-161

132(trans) d 63( AcOEt) 133- CH=CHCONH( CH2) 2N( Et ) 2 C 90anor phous

R

N
H  CF,

CO,H

Yield Melti nt (°C
Example No. R elting point (°C)

(%) (Recrystallization solvent)
114 F 33 226-228 (AcOEt)
115 Cl 25 207-209 (AcOEt)
Reference Example 15
5 [4- (3-Bromophenyl)-7-chloro-3~(2-{[4-fluoro-2-

(trifluoromethyl)phenyllamino}-2-oxoethyl)-2-ox0o-2H-

chromen-6-yllmethyl acetate

l F
C o.__0O o

AcO Y
CF,

Br

Oxalyl chloride (1.8 ml) was added to a mixed solution
10 of [6-bromomethyl-4- (3-bromophenyl)-7-chloro-2-oxo~2H-
chromen-3-yllacetic acid (5.0 g) in THF (100 ml) and DMF (3

drops), and the mixture was stirred at room temperature for



(trans) | | JULY 2006 219 134-CH=CHCOO (CH2) 2N (Et) 2cl Boansrfphous
(trans)230-232 135- (CH2) 2CONH2cl 66 (AcCEt) 228-230 136- (CH2) 2CONHMecl 61
(AcOEt) 234-236 137- (CH2) 2CONHEtcl 68 (AcOEt) 246-248 138- (CH2)

2CONHi Prcl 70 (AcOEt) 186-188 139- (CH2) 22(:[‘85\"—& Bucl 60 (AcOEt) 159-161 140-
(CH2) 2CON (Et) 2cl 31 141-CH:CHCCNHEt86(Ab t) 258-261 142(trans) F74(AcOEt)
- CH = CHCONHi Pr204- 207 143(trans)

30 minutes. The reaction solution was concentrated under

reduced pressure, and the resulting residue was dissolved

in THF (100 ml). 2-Amino-5-fluorobenzotrifluoride (2.2 ml)
was added, and the mixture was stirred overnight. Water
5 was added to the reaction solution, and extracted with
ethyl acetate. The extract was washed with water, dried

over magnesium sulfate, and the solvent was distilled-off
under reduced @ pressure. The fesulting residue was
dissolved in DMF (50 ml), sodium acetate (1.0 g) was added,
‘10 and the mixture was stirred at 60°C for 1 hour. Water was
added to the reaction solution, and extracted with ethyl
acetate. The extract was washed with an aqueous saturated
sodium chloride solution, dried over magnesium sulfate, and
the solvent was distilled off under reduced pressure. The
15 resulting residue was purified by silica gel column
chromatography (developing solvent:ethyl acetate-hexane =
1:4), and then recrystallized from ethyl acetate to obtain
the title compound (2.3 g).
NMR (CDCl;) 6: 2.04 (3H, s), 3.42 (1H, d, J = 21 Hz), 3.54
20 (lH,-d, J = 21 Hz), 5.08 (1H, d4, J = 20 Hz), 5.16 (1H, d, J

= 20 Hz), 7.07 (iH, s), 7.1-7.8 (7H, m), 7.9-8.1 (2H, m).

Example 116
Ethyl (2E) -3-{3-[6-[ (acetyloxy)methyl]-7-chloro-3-(2-{[4-

25 fluoro-2-(trifluoromethyl)phenyl]amino}-2-oxoethyl)-2-oxo-



FA1( AcCEt) - CH=CHCONHt Bu212-214 (trans) (AcOEt) - G—hmcq}lg%%%g@ 141 144F82
145(trans) F72(AcOEt) - (CH2) 2CONHEt 190-192 (AcCkt) 11 L 6 220
195-197 146- (CH2) 2CONHi Pr F83( AcOEt) 161-163 147-( CH2) 2CONHt BuF88( Ac CEt )
155-157 148- (CH2) 2CON( Et ) 2F70(AcCEt) In the followi ng Formul ati on Exanpl es
and Experinental Exanples, Conpounds A t’d % mean the fol | ow ng conpounds.,
Compound A: 3-[3-[7-chloro-3-(2-[[4-fluoro-2 5

(trifluoromethyl)phenyl]am no]-2-oxoet hyl) -6-net hyl - 2- oxo-

2H- chr onen- 4-yl ] phenyl ] pr opi oni ¢ aci d_ Conpound B:

( 2E) - 3- [ 3-4H-dHien ol net hylrenpy bkacnytate
0X0-2-[[2-(trifluoronethyl)phenyl]am no] ethyl)-2H chronen-

4-yl ] phenyl ] - 2- &penoi c acid pound C:

3-[3-[7-chl oro- 8 h X

AcO

According to the same manner as that of Reference
Example 1-(d), the title compound was obtained.
5 NMR (CDCl;) &: 1.33 (3H, t, J = 7 Hz), 1.98 (3H, s), 3.4-
3.5 (2H, m), 4.26 (2H, g, J = 7 Hz), 5.09 (2H, s), 6.50 (1H,
d, § = 16 Hz), 7.06 (1H, s), 7.2-7.7 (8H, m), 7.9-8.0 (1H,

m), 8.11 (1H, brs).

10 Example 117
(2E) -3-{3-[7-chloro-3~(2-{[4-fluoro-2-
(trifluoromethyl)phenyl]amino}-2-oxoethyl)-6-

(hydroxymethyl)-2-oxo-2H-chromen-4-yl]lphenyl}lacrylic acid

F'




[[2-(trifluoronethyl)phenyl]am no]ethyl)-2H chronen- 4- yIJPhequJpropionic
acid Conpound D: (2E)-3-[3-[6-chl oro-3-(2-[[4-fluoro-2- !JULYZ00
(trifluoromethyl)phenyl]am no]-2-oxoet hyl)-7-nethyl -2-oxo- 15

2H- chr onen- 4-yl ] phenyl ] - propenoi ¢ acid Conpound E:
3-[3-[6-chloro-3-(2-[[4-fl uoro-2- 213
(trifluoronethyl)phenyl]am no]-2-oxoet hyl)-7-net hyl - 2- oxo-

2H chronen- 4-yl ] phenyl ] propionic acid 11 JULY 2006 221 Fornul ati on Exanple A
i pid-rich plaque regressing agent or an ACAT inhibitor containing the
conpound [I] orEthlal t (2her2of3of6-{ ecptedert ) mptantlil ol —ah larcaci+ (-

i ngredi ent can be 5 produced, for exanple, by the follow ng fornul ations.
I n the fol{owfighdry-oH @ d DABuoc BSmé tigy eppeah $1 ( addhbi} vesp xekher, e an
active ingredient, products I|isted in Japanese Pharmacopoei a, Japanese

Phar nmaceutdeal2 H-atdemdt - Japansisen Phas BBERaE £Cal EXGh@) ephs casRedesed. 10
1. Capsule (1) Conmpound A: 10 ny {2) Lactose: 90 ng (3) Nlcroggggtalline

Cel | ul ose:; n/On8Bhafd) Nagnesi Ymssieapsd e (01@1Mmnld Gae cagssd e thREdm (1),
(2), (3) and 1/2 of (4) are mxed and then granulated. To this is added the
remaiqder pfyd4) RRAINA ing. The mixture was stirred at room
temperature for 1 hour. 1IN Hydrochloric acid was added to
the reaction solution, produced precipitates were collected,
and dissolved in a mixed solvent of ethyl acetate. This
solution was washed with an aqueous saturated sodium
10 chloride solution, dried over magnesium sulfate, and the
solvent was distilled off under reduced pressure. The
resulting reéidue was dissolved in THF (7.5'm1), methanol
and 1N aqueous sodium hydroxide solution (2.5 ml) were
added, and the mixture was stirred overnight. IN
15 Hydrochloric acid was added to the reaction solution, and
extracted with ethyl acetate. The extract was washed with
an aqueous saturated sodium chloride solution, dried over
magnesium sulfate, and the solvent was distilled off under
reduced pressure. The resulting residue was purified by
20 silica gel column chromatography (developing solvent:
dichloromethane-methanol = 95:5), and treated with THF-
diisopropyl ether to obtain the title compound (85 mg) as
white powders.
NMR (CDCls) 6: 3.44 (1H, 4, J = 11 Hz), 3.50 (1H, d, J = 11

25 Hz), 4.65 (2H, s), 6.48 (1H, 4, J = 7 Hz), 7.2-7.7 (9H, m),



entire is encapsulated into a gelatin capsule. 2. Tablet 20 (1) Conpound A:
10 ng (2) Lactose: 35 mg (3) Cornstarch: 150 my (4) MbtYcriPtalline
Cellul ose: 30 ng (5) Magnesium stearate: 5 ng 25 One capsule 230 ng |
JULY 2006 222 (1), (2), (3), 2/3 of (4) and 1/2 of (5) are m xed and
granul ated. To this granule, the renui nders of (4) and (5) are added and
conpressed into a tablet. 3. Injection forrmulation 5 (1) Conpound A: 10 ng
(2) lnositol: 100 ng (3) Benzyl alcohol: 20 ng One anpoule 130 ng (1), (2)
and (3) are dissolved in distilled water for 10 injection to nmake the total
vol une 2 m .8&hd chidiged i B ah? &hpPoubss) All steps are performed
aseptically. 4. Tablet According to the follow ng conposition, a m xture of
Compound A (175 g), D-mannitol (175 g), cornstarch (118.65 15 g) and sodi um
croscarnel lose (105 g) is mixed sufficiently with a vertical granul ator
(FM VG 10 Bxgmep Imniiféact ured by POAMREX CORPORATI ON) and then kneaded wth a
sol ution of

(2E)-3~-{3-[7-chloro-3-(2-{[4-fluoro-2-

5 (trifluoromethyl)phenyl]amino}~2-oxoethyl)-6~-methyl-2-oxo-

2H-chromen-4-yl]phenyl}~N~ (methylsulfonyl)acrylamide

F

(2E)-3-{3-[7-Chloro-3-(2-{[4-fluoro-2-
(trifluoromethyl)phenyl]amino}—Z—oxoethyl)—6—methyl—2—oxo—
10 2H-chromen-4-yl]phenyl}lacrylic acid (200 mg) was suspended
in DMF (2 ml) and carbonyldiimidazole (116 mg) was added
thereto. The mixture was stirred at room température for 1
hour. Methanesulfonamide (68 mg) and DBU (82 mg) were
added to the reaction solution, and the mixture was stirred
15 at 100°C for 3 hours. = 1N Hydrochloric acid was added,
produced precipitates were collected, washed with water,
and dissolved in a mixed solvent of THF and ethyl acetate.
This solution was washed with an aqueous saturated sodium

chloride solution, dried over magnesium sulfate, and the



hydroxypropyl cellulose (19.25 g) in water (kneading co?ghhhpn: 400rpm 10
m nutes) A white kneaded material 20 is dried in a fluidi at%°&r (FD-3s
manuf act ured by POAREX CORPORATION) at a ventilating tenperature of 60C for
30 mnutes, and then sieved through a 1.5 mm punching screen wusing a
power mll. (P-3 type manufactured by S kagaku ki kai kousakusho) to
obtain a granule.. . This granule 25 (525.14 g), sodium croscarnellose (31
g) and magnesium | | JULY 2006 223 stearate (1.86 g) are added and m xed for
5 mnutes with a mxing, machine (TM 15 type manufactured by Showa kagaku

. P Yy
ki kai kouSSMYSHH ¥ESobtafhialgrarfitte SrabF8EPAGY TRTESSYF&nul e THE
conpressed in 180 ng aliquots with a tableting 5 machine (Correct 19K
manuf act urE$ Wy Wk usif S SE#¥akidfio PrEdi)edsi %gf a BLbi¢ds e8ged GOLAT mal | et
under a pressure of 0.7 ton/cn to obtain 2,350 tablets. Conpound A: 50 ny
D- manni t olch3@Mag ogr@ Rt nsElaveRhor3s a9 #pl Bomt Uat ey bs caratal tode xane my
Hydr oxypropyl cellulose: 5.5 ng Magnesium stearate: 0.6 ng Total 180.0 ny
(per tabl ét:)1)15 &ndCapsatrestal)lCergoufdoB: THErhpx42d lart obdaig0 rje
5 title compound (86 mg, yield 38%) as colorless crystals.
NMR (CDCl3) o: 2.30 (3H, s), 3.30 (3H, s), 3.33 (1H, d, J =
14 Hz), 3.58 (1H, 4, J = 14 Hz), 6.56 (1H, d, J = 16 Hz),
6.91 (1H, s), 7.2-7.4 (3H, m), 7.42 (1H, s), T7.5-7.8 (5H,
m), 7.80 (1H, d, J =.16 Hz), 8.44 (1H, brs).
10
Example 119
(2E) -N-(butylsulfonyl)-3-{3-[7-chloro-3-(2-{{4~fluoro-2-
(trifluoromethyl)phenyl]amino}-2~oxoethyl)-6-methyl-2-oxo-

2H-chromen-4-yl]phenyllacrylamide

Cl O OO F

Me 7 N

H CF;
SO
/ N\ /Bu
Py

o 00

According to the same manner as that of Example 118,

15

the title compound (yield 44%) was obtained.

NMR (CDCls;) o: 0.94 (3H, t, J = 7 Hz), 1.3-1.6 (2H, m),

1.7-1.9 (2H, m), 2.30 (3H, s), 3.37 (1H, d, J = 14 Hz),



(3) Mcrocrystalline cellulose: 70 ng (4) Magnesium stearate: 10 ng 20 One
capsul e 180 ng (1), (2), (3) and 1/2 of. (4) are nixed ahb!¥et%granul at ed.
To this is added the renmai nder of (4) and the entire is encapsulated into a
gelatin capsule. 2. Tablet 25 (1) Conpound B: 10 ng Il JULY 2006 224 (2)
Lactose: 35 ng (3) Cornstarch: 150 ng 2(145) M crocrystal line cellul ose: 30
mg (5) Magnesium stearate: 5 ng 5 One tablet 230 nmg (1), (2), (3), 2/3 of
(4) and 1/2 of (5) are m xed and then granulated. To this granul e, the
Renmai nders of (4 and (5) are added and conpressed into a tablet. 3.
| nj ecti on ¥-drrdxat iGh 1) (13- B8npdbnd B: G gt H2): | hedht 6LH, 106 #b"(S)
Benzyl al cohol: 20 ng One anpoule 130 ng (1), (2) and (3) are dissolved in
di stilled hat) f o895 3 ezti oh-207 Bk €98 hemi ot 8k 3¢ollUHe brsi),, #ndSharged
in an anpoule. Al steps are perforned aseptically. 4. Tabl et

(1H, brs). '

5 Example 120
3-[7-Chloro-3-(2-{[4~chloro-2-
(triflﬁoromethyl)phenyl]amino}~2—oxoethyl)—6—methyl—2—oxo—

2H-chromen-4-yl]-N-ethylbenzamide

Cl o__0O ‘ Cl
O
/
Me N
H
CF;
NHEt
(0]
10 Oxalyl chloride (35 pl) was added to a mixed solution
of 3-[7-chloro-3~(2~-{[4-chloro-2-

(trifluoromethyl)phenyl]amino}-2-oxoethyl)~6-methyl-2~-oxo-
2H-chromen-4-yl]benzoic acid (150 mg) in THF (5 ml) and DMF
(1 drop), the mixture was stirred at room temperature for
15 30 minutes, and the solvent was then distilled off under
reduced pressure. The resulting residue was dissolved in
THF (10 ml), and the solution was added dropwise to a mixed
solution of a 70% agqueous ethylamine solution (1 ml) and

THF (5 ml). The mixture was stirred at room temperature



According to the follow ng conposition, a mxture of CoppalRthE (175 9),
D-mannitol (175 g), cornstarch (118.65 20 g) and sodium croscarnel |l ose (105
g) is mxed sufficiently with a vertical granulator (FM VG 10 type.

manuf actured by POAREX CORPORATI ON) and,qt-hen kneaded with a solution of
hydr oxypropyl cellulose (19.25 g) in water (kneading condition: 400rpm 10
mnutes). A white kneaded material 25 is dried in a fluidized drier (FD 3S
manuf actured by POAREX || JULY 2006 225 CORPORATION) at a ventilating

t enper aturge of ,60C for._ 30 m put and -t hen sieved thro 1,

punchi ng stﬁorree%6 unélirh%t%s pome?&lmgﬁ’idr Eil:s*(%rylpce ﬁgﬁgf %%Surégggé S%%wa%eagaku
ki kai kousakusho) to obtain a granule., This granule 5 (525.14 _¢g), .sodium

Cr oacar mol Pt O 05 TaRioagRts hih TR o SR L3S Rd G SHI i ed
for 5 mnutes with a__ m xi ng machi ne (TM 15 vt‘é’%?e manuf act ured by Sho

kagaku kia&Eit ¥ SusaktRRoFxFoaeht XaF Laphashl rai aRABEPHS. S?ﬁi%atﬁ\gnul e
is conpressed in 180 ng aliquots with a tableting 10 machine (Correct 19K
manuf act urse@iBR KPNAS @IS TRATSHE BPdUF 198 ngna 709t SHYSH ploXiST nal | et

under_a pressure of 0.7 ton/cn to obtain 2,350 tablets. Conpound B:
D- marfni t omagn® sdevth stk et e Soandmtbeosedmeatl o digiuk bkgPrepdl wwslaml ose:

reduced pressure. The resulting crude crystals were

recrystallized from ethyl acetate to obtain the title

compound (136 mg: yield 86%) as colorless crystals. mp :
220-222°C.
10
Examples 121 to 148
According to the same manner as that of Example 120,
compounds shown in [Table 14] were obtained.
[Table 14]
RZ
CF,
15
vield Melting point
Example Rl R2 (°C)
No.. (%) (Recrystallizat
° ion solvent)
121 ~CONHiPr Cl 69 215-217

(AcOEt)



Magnesi um st ear at e:

M crocrystal line cellul ose:
capsule 180 ng |
granul ated. To this is added the r
2. Tablet 5 (1) Conmpound C. 10 ny

(4) Mcrocrystalline cellul ose:
5 ng 10 One tablet 230 ny

t hen

encapsul ated into a gelatin capsule.
(3) Cornstarch.

Lact ose:
g

35 ny

122

123

124

125

126

127

128

129

130

131

132

133

(5) Magnesium stearate:

Total 50 ng

JULY 2006 226

-CONHtBu

—CON (Et) »

70 ny

50 ng 33.9 ngy
ng (per tablet) 20 1. Capsule (1) Conpound C. 10 ng

(4) Magnesi um st earate:
(2), (3) and 1/2 of (4) are mxed and

(1),

150 Ny

-COO (CHy) 2N (Et) 2

—-CONH (CHz) 2N (Et) »

-CO-N N—-Me
—/

~CH=CHCONH:
(trans)

~-CH=CHCONHMe
(trans)

-CH=CHCONHEt
(trans)

-CH=CHCONHiPr
(trans)

—CH=CHCONHtBu
(trans)

—-CH=CHCON (Et),
(trans)

-CH=CHCONH (CHZ) 2N (Et) 2

(trans)

40

5.5 0
02y L o0es
10 ng

i nder of (4) and the

Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl

61

74

48

83

61

72

91

77

97

74

63

90

206-208
(AcCOEt)

152-155
(AcOEt)

148-150
(AcOEt)

163-165
(AcOEt)

+ 160-162

(AcOEt)

162-164
(AcOEtL)

219-221
(AcOEtL)

232-234
(AcOEt)

225-228
(AcOEt)

238-240
(AcOEtL)

159-161
(AcOEtL)

amorphous

.6 mg 180.0

90 mg (3)
25 One

entire is

(2)
30



(1), (2), (3),

this granul e,

ng (3) Benzyl

al cohol :

dissolved in distilled water for

m, and charged in an anpoule. Al
Tabl et According to the foll owi ng conposition
cornstarch (118.65 25 g) and sodi um croscarnel | ose
006 227 with a vertical
CORRORATI®ON) arahmatmmikhneaded with a
in water (kneading

g), D-mannitol
(105 g) is mxed sufdfcd I 2
(FM VG 10 13be mnuf%&d %@ﬁz)ﬁ%}éﬂz
hydrox&propyl
condition: 400rpm 10 m nutes).
fluidized drier (FD-3S manufactured by PONREX CORPORAH
t enper at urB3o»f 60C-(@H230CONHnuUt es, e
punchi ng screen
ki kai kousakusho) to obtain a granule.
croscarnel l ose (31 g) and magnesi um
136

sol uti on of

137

138

139

140

141

142

143

144

145

(175 9),

usi ng a power

- (CHy) ,CONHMe

- (CHz) ,CONHEt

- (CHz) 2CONHiPr

- (CH;) ,CONHtBu

- (CH,) ,CON (Et) 5

-CH=CHCONHEt

" {(trans)

-CH = CHCONHiPr
(trans)

-CH=CHCONHtBu
(trans)

—-CH=CHCON (Et)»
(trans)

- (CH) ,CONHEt

mll

cel lul ose (19.25 @)
A white kneaded materi al

Cl

Cl

Cl

Cl

Cl

2/ 3 of (4) and 1/2 of (5) are m xed and
the Remai nders of (4)
tablet. 3. Injection formulation 15 (1) Conpound C. 10 ny
20 ng One anmpoul e 130 ng (1),
ion to make the total
steps are perfornmed aseptically. 4.

and (5) are added aht’

(2)

a m xture of

and tkén sieved th
(P-3 type manuf act
This granule 10 (525.14 @),

61

68

70

60

31

86

74

41

82

12

A

a

228-230
(AcOEt)

234-236
(AcOEt)

246-248
(AcOEt)

186-188
(AcOEt)

159-161
(AcOEtL)

258-261
(AcOEt)

204-207
(AcOEt)

212-214
(AcOEt)

139-141
(AcOEtL)

190-192
(AcOEt)

t hen granul ated. To
&ssed into a
| nositol:
(2) and (3) are

vol ume 2

Compound C (175
gr anul at or

5is driedin a
t a ventilating

S s
re y Showa kagaku



Stearate (1.86 g) are added and m xed for 5 mnutes with pquyﬁigg machi ne
(TM 15 type manufactured by Showa kagaku ki kai kousakushdﬂlto $btain a
granule for tableting. This granule is conpressed in 180 ng aliquots with a
tableting 15 machine (Correct 19K nanuEgg}ured by Ki kusui Sei sakusho Ltd.)
using a 8.0 mmt edged plain mallet under pressure of 0.7 ton/cnR to
obtain 2,350 tablets. Conpound C. D-mannitol: 20 Cornstarch: Sodi um
croscarnel | ose: Hydroxypropyl cellulose: Magnesium stearate: Total 50 ny
50 ng 33.9ng 40 ng 55ng 0.6 ng 180.0 ng (per tablet) 25 1. Capsule 11
JULY 2006 228 (1) Conpound D:. 10 mg (2) Lact osg; 90 mps541B97

M crocrystEqine’ ceal(Cizds e NFHP fy (ACOEL)
161-163

147 - (CH,) 2CONHt Bu P88 (ACOEt)

155-157

148 — (CHz) 2CON (Et) o070 (ACOEt)

In the following Formulation Examples and Experimental
Examples, Compounds A to E mean the following compounds.
Compound A: 3-[3-[7-chloro-3-{(2-[[4-fluoro-2-
5 (trifluoromethyl)phenyl]amino]-2~oxoethyl)-6-methyl-2-oxo~-
2H-chromen-4-yl]phenyl]propionic acid
Compound B: (2E)-3-[3-[7-chloro-6-methyl-2-oxo-3-(2-
0x0=-2-[[2-(trifluoromethyl)phenyl]amino]ethyl)~2H-chromen-
4-yl]lphenyl]-2-propenoic acid
10 Compound C: 3-[3-[7-chloro-6-methyl-2-0ox0o-3-(2-0x0-2-
[(2-(trifluoromethyl)phenyl]lamino]lethyl)-2H-chromen-4-
yllphenyl]propionic acid
Compound D: (2E)—3—[3—[6—chloro—3—(2—[[4—fluoro—2—
(trifluoromethyl)phenyl]amino] -2~oxoethyl)-7-methyl-2-oxo~
15 2H-chromen-4-yl]lphenyl]-propenoic acid
Compound E: 3—[3—[6—chlb£o—3—(2—[[4—fluofo-2—
(trifluoromethyl)phenyl}amino}-2-oxoethyl)-7-methyl-2-oxo~-

2H-chromen-4-yllphenyl]propionic acid



(4) Magnesium stearate: ‘10 ng 5 One capsule 180 ng (1), QZQ,‘éﬁ% and 1/ 2 of
(4) are mxed and then granulated. To this is added the FHe &r of (4)
and the entire is encapsulated into a gelatin capsule. 2. Tablet 10 (1)
Compound D. 10 mg (2) Lactose: 35 mg (3). Cornstarch: 150 ng (4)

M crocrystalline cellulose: 30 ng (5) hesi um stearate: 5 ng 15 One
tablet 230 ng (1), (2), (3), 2/3 of (4) and 1/2 of (5) are m xed and then
granul ated. To this granule, the Rermainders of (4) and (5) are added and
conpressed_into_a tablet. 3. Injection formulation 20 (1) Conpound D. 10 ng
(2) 1nositBPrMubdtHgn EERMBéRzy|l al cohol : 20 mg One anmpoule 130 ng (1) , (2)
and (3) are dissolved in distilled water for 25 injection to nake the total
volume 2 m, ard chaP§ddrifihanPlapugUL¥e2oe6sing amasilte. A | a7 epRCaFe

performed aseptically. 4. Tablet According to the follow ng conposition, a
m xt ure ofinhibitor containing the compound [I] or a salt thereof of

the present invention as an active ingredient can be
5 produced, for example, by the following formulations;

In the following formulations, as ingredients
(additives) other than an active ingredient, products
listed in Japanese Pharmacopoeia, Japanese Pharmaceutical
Codex or Japanese Pharmaceutical Excipients can be used.

10 1. Capsule

(1) Compound A: 10 mg
(2) Lactose: 90 mg
(3) Microcrystalline Cellulose: 70 mg
(4) Magnesium stearate: 10 mg
15 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

20 (1) Compound A: | 10 mg
(2) Lactose: 35 mg
(3) Cornstarch: 150 mg
(4) Microcrystalline Cellulose: 30 mg
(5) Magnesium stearate: | 5 mg

25 One capsule 230 mg



Conpound D (175 g), D-mannitol (175 g), cornstarch (118.65 lg@gg%and sodi um

croscarnellose (105 g) is mxed sufficiently with a vert i cH

ul at or

(FM VG 10 type manufactured by POAREX CORPORATI ON) and then kneaded with a
sol ution of

condi tion:
fluidized drier

hydr oxypropyl cellulose (19.25 g) in water (kneading
400rpm 10 minutes). A white ¥faded material 10 is dried in a

(FD-3S manufactured by POAREX CORPORATION) at a ventilating

tenperature of 60C for 30 mnutes, and then sieved through a 1.5 mm
punchi ng screen wusing a power mll (P-3 type manufactured by Shows kagaku

Ki kai

D- nanni t ol :

kousakushé})t o(@bt ai()a graneife.(4Thiasdglauleg 165)( 525 Mixgd sondi um
croscarnell ose (31 g) and nmagnesium stearate (1.86 g) are added and m xed
for 5 m nugesnwiébed. nTzi hjisaghianelETMibs trepe imaleufsactiur ed bynd&howa
kagaku
is conpressesd addd@0amy abmpuetsedi thta wahbhketlieng 20 machi ne (Correct 19K
manuf act ured by Ki kusui Sei sakusho Ltd.) using a 8.0 mt edged plain nmall et
under a pr@ssuifecoiof. fotmileaRoho obtain 2,350 tablets. Conpound D: 50 ny

Ki kai

kousakusho) to obtain a granule for tableting. This granule

50 ng 25 Cornstarch: 33.9 ng | | JULY 2006 230 Sodi um

croscgr nel (psecofiolild Alydroxypropyl cel hgl gge: 5.5 ng Magnesi um stearat e:

0.6

g

10

15

20

25

(2)
(3)

Inositol: 100 mg

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.

Tablet

According to the following composition, a mixture of

Compound A (175 g), D-mannitol (175 g), cornstarch (118.65

g)

and sodium croscarmellose (105 g) is mixed sufficiently

with a vertical granulator (FM-VG-10 type manufactured by

POWREX CORPORATION) and then kneaded with a solution of

hydroxypropyl cellulose (19.25 g) 1in water (kneading

condition: 400rpm, 10 minutes). A white kneaded material

is dried in a fluidized drier (FD-3S manufactured by POWREX

CORPORATION) at a ventilating temperature of 60°C for 30

minutes, and then sieved through a 1.5 mm$ punching screen

using a power mill (P-3 type manufactured by Showa kagaku

kikai

kousakusho) to obtain a granule. . This granule

(525.14 g), sodium croscarmellose (31 g) and magnesium



Total 180.0 ng (per tablet) 5 1. Capsule (1) Conmpound E: 10 n\g $2) Lact ose:
90 nmy (3) Mcrocrystalline cellulose: 70 ng (4) Magnestlfilst®¥8fate: 10 ny
10 One capsule 180 nmg (1), (2), (3) and 1/2 of (4) are m xed and then
granulated. To this is added the remainder of (4) and the entire is
encapsul ated into a gelatin capsule. 2. 2€ablet 15 (1) Conpound E: 10 ng (2)
Lactose: 35 ng (3) Cornstarch: 150 ng (4) Mcrocrystalline cellul ose: 30
ng (5) Magnesium stearate: 5 ng 20 One tablet 230 ng (1), (2), (3), 2/3 of
(4) and 1/2 of (5) are m xed and then granulated. To this granule, the
Remai nder ssttfaalje &hd8(5y) areecaddeiddarrhd omiredsEdri ht niautals etitls. a
Injection fornmulation 25 (1) Conpound E: 10 ng I | JULY 2006 231 (2)

| nosi tol : nfiRiBenmalchdlneoh¢TM-160 tgpe manufactured by Showa kagaku

kikai kousakusho) to obtain a granule for tableting. This
granule is compressed in 180 mg aliquots with a tableting
5 machine (Correct 19K manufactured by Kikusui Seisakusho

Ltd.) using a 8.0 mm¢ edged plain mallet under a pressure

of 0.7 ton/cm® to obtain 2,350 tablets.

Compound A: 50 mg

D-mannitol:: 50 mg
10 Cornstarch: 33.9 mg

Sodium croscarmellose: 40 mg

Hydroxypropyl cellulose: 5.5 mg
Magnesium stearate: 0.6 mg
Total 180.0 mg (per tablet)

15 1. Capsule

(1) Compound B: 10 mg
(2) Lactose: 90 mg
(3) Microcrystalline cellulose: 70 mg
(4) Magnesium stearate: 10 mg
20 One capsule 180 mg

(L), (2y, (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

25 (1) Compound B: 10 mg



20 ng One anpoule 130 ng (1), (2) and (3) are dissolved in distilled water
for 5 injection to make the total volune 2 ni, and char &P i'n2%%  anpoul e.
Al'l steps are performed aseptically. 4. Tablet According to the follow ng
conposition, a mxture of Conpound E ((1){25 g), Dmannitol (175 Qg),
cornstarch (118.65 10 g) and sodium cr “ar nel | ose (105 g) is m xed
sufficiently with a vertical granulator (FMVG 10 type manufactured by
POANREX CORPORATI ON) and t hen kneaded with a solution of hydroxypropyl
cellulose (19.25 g) in water (kneading condition: 400rpm 10 mnutes) A
whi te kneatfeld ¥Rt e?$@at 15 is dried in a flui dP2e®B9drier (FD 3S nmanufact ured
by POANREX CORPORATION) at a ventilating tenperature of 60C for 30 m nutes,
and then si®véPimsorg®a 1.5 mt punchi ng gg?@eﬁg using a power mll (P-3
type manufactured by Showa kagaku ki kai kousakusho) to obtain a granule.
This granul® 20i¢BpErvgty}linedtehd etosear nel B8s®g(31 g) and magnesi um
stearate (1.86 g) are added and m xed for 5 mnutes with a m xing nachi ne
(TM 15 t yped Imitagdrecs ureds bya Shioma kagaku ki kab kgusakusho) to obtain a
granule for tableting. This granule is conpressed in 180 ng aliquots with a
tabl eging. 25 machine (Correct 19%hentabhetu2®d hy Ki kusui Sei sakusho 11
JULY 2006 232 Ltd.) using a 8.0 nm edged plain mallet under a pressure

(1), 2y, (3), 2/3 of (4) and 1/2 of (5) are mixed and

then granulated. To this granule, the Remainders of (4)
and (5) are added and compressed into a tablet.
3. Injection formulation

10 (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 fo;
15 injection to make the total volume 2 ml, and charged in an
ampoule. All steps are performed aseptically.
4. Tablet
According to the following composition, a mixture of
Compound B (175 g), D-mannitol (175 g), cornstarch (118.65
20 g) and sodium croscarmellose (105 g) is mixed sufficiently
with a wvertical granulator (FM-VG-10 type manufactured by
POWREX CORPORATION) and then kneaded with a solution of
hydroxypropyl cellulose (19.25 g) 1in water (kneading
condition: 400rpm, 10 minutes). A white kneaded material

25 is dried in a fluidized drier (FD-3S manufactured by POWREX



of 0.7 ton/cn2 to obtain 2,350 tablets. Conmpound E: 50 ng D-nmannitol:50 ny
5Cor nst arch: 33.9 ng Sodi um croscar nel | ose: 40 ng Hydr oxypridpytY é¥e| ul ose:
Magnesi um stearate: Total 5.5 ng 0.6 ng 180.0 ng (per tablet) 10
Experimental Exanple The follow ng Experinmental Exanple will illustrate
ACAT inhibitory activity of the conmpound43] of the present invention or a
salt thereof. 15 Experinental Exanple 1 (ACAT inhibitory activity)

[ Preparation of nouse abdom nal macrophage m crosonme ACAT] According to the
met hod of Hakamada et al. (Experinmental Medicine Supplinent vol.14, No.12,

20 Gircul atdrrpilesei challr of 068ht iPatd%PZeddPatuss alxdoghnal rercrophage
was taken froma thioglycolate- stimulated BL6J nouse and cultured for 24

lhours in ani RAM s 16404 28NV HERES P HA Dy m&ﬂiynscata&a';)nh@gi&@b@ére(éa very
ow density |lipoprotein (G3-VLDL, 150 g chol esterol /m) whi'ch had been

prepared hysithe fepBRErofnill (P-3 type manufactured by Showa kagaku
kikai kousakusho) to obtain a granule. This granule
5 (525.14 g), sodium croscarmellose (31 g) and magnesium
stearate (1.86 g) are added and mixed for 5 minutes with a
mixing machine (TM—15 type manufactured by Showa kagaku
kikai kousakusho) to obtain a granule for tableting. This
granule is compressed in ‘180 mg aliquots with a tableting
10 machine (Correct 19K manufactured by Kikusui Seisakusho
Ltd.) using a 8.0 mm¢ edged plain mallet under a pressure

of 0.7 ton/cm® to obtain 2,350 tablets.

Compound B: ' 50 mg
D-mannitol: 50 mg
15 Cornstarch: 33.9 mg
Sodium croscarmellose: 40 mg
Hydroxypropyl cellulose: 5.5 mg
Magnesium stearate: 0.6 mg
Total 180.0 mg (per tablet)

20 1. Capsule

(1) Compound C: 10 mg
(2) Lactose: 90 mg
(3) Microcrystalline cellulose: 70 mg
(4) Magnesium stearate: 10 mg

25 One capsule 180 mg



11 JULY 2006 233 Ishii et al. (Ishii |I et al., Arteriosc ﬁﬁHAEB@Q"b" 12,
1139- 1145, 1992). The abdom nal macrophage was then collecte y
centrifugation (4C, 1.000rpm 5 mnutes) and sonicated. The soni cated
liquid was centrifuged (4C, 5 5000rpm .15 m nutes) and then ultracentrifuged
(4C, 50, 000rpm 90 ninutes) to prepar&2® microsone. The nicrosome thus
obt ai ned was used for neasuring ACAT inhibitory activity of a test conpound
as nouse abdom nal macrophage m crosone ACAT. 10 [ Method for neasuring ACAT
inhibitory activity] A mxture of a test conpound, chol esterol-al bum n-

cont ai ni ng- Tri stINGL Bédffer (BpH Fn8) bl rafusd4abdahe nahixefcradphagden

m cr osonme ACAT was pre-incubated at 37C for 10 15 m nutes, and 3H ol eyl - COA
was added aramdadtecat 37T this20s rmideedesheA strgpipidryr sof ut # bnacdnpdsed of
chl oroform et hyl al cohol-distilled water (2:2:1 v/v) was added, and
produced echdlrestier yWnegiserl{tCk] ivaso ext gatéeinwecépsshaki ng. The extract
was subjected to silica gel thin chromatography 20 (petrol eum et her: di et hyl
et her: acetdi.c Tagilét= 9:1:0.1 v/v), and the resulting 3H CE fracti on was
measured with a scintillation counter. ACAT inhibiting rate was cal cul at ed
fromgt he (q@nopehidoahdased on ACAT activity widohegt a test conpound, 25 and
an | C50 val ue was cal cul ated as the concentration (M

(2) Lactose: 35 mg
(3) Cornstarch: - 150 mg
(4) Microcrystalline cellulose: 30 mg
(5) Magnesium stearate: \ 5 mg
10 One tablet 230 mg

(1Y, (2), (3), 2/3 of (4) and 1/2 of (5) are mixed and
then granulated. To this granule, the Remainders of (4)
and (5) are added and compressed into a tablet.

3. Injection formulation

15 (1) Compound C: 10 mg
(2) Inositol: 100 mg

(3) Benzyl alcohol: 20 mg

One ampoule 130 mg

(1), (2) and (3) are dissclved in distilled water for
20 injection to make the total volume 2 ml, and charged in an
ampoule. All steps are performed aseptically.
4. Tablet
According to the following composition, a mixture of
Compound C (175 g), D-mannitol (175 g), cornstarch (118.65

25 g) and sodium croscarmellose (105 g) is mixed sufficiently



11 JULY 2006 234 of a test conpound show ng ACAT inhibithn ratg 50% The
results are shown in [Table 15]. [Table 15] Conpound No. 2% nhi bition
(Exanple No.)(1C50, M 780.43 1100.54 il10.61 1120.54 1131.22 1140.55
1150. 42 As apparent fromthe above results, the conmpound of 5 the present
i nventi on has excel | ent ACAT inhibitory Z&tivity, and useful as a novel
arteriosclerosis treating agent that results in inhibiting formation of and
regressing an arteriosclerotic lesion. In addition, since it is believed
that the subtype of nacrophage-derived ACAT 10 and that of |iver-derived
ACAT are tvwietlsaare vier td daunegr anka teongdddhd/ Cofl & heype ementfaatamedorbymy be
al so useful as a hyperlipema treating agent. Industrial applicability 15
Si nce t he RWRIMINGORPPRAT IIONe paerderthemvéneaded avitstal & tdelebfiocandia
prodrug thereof have excellent lipid
hydroxypropyl <cellulose (19.25 g) 1in water (kneading
condition: 400rpm, 10 minutes). = A white kneaded material
5 is dried in a fluidized drier (FD-3S manufactured by POWREX
CORPORATION) at a ventilating temperature of 60°C for 30
minutes, and then sieved through a 1.5 mm¢ punching screen
using a power mill (P-3 type manufactured by Showa kagaku
kikai kousakusho) to obtain a granule. This granule
10 (525.14 g), sodium croscarmellose (31 g) and magnesium
stearate (1.86 g) are added and mixed for 5 minutes with a
mixing machine (TM-15 type manufactured by Showa kagaku
kikai kousakusho) to obtain a granule for tableting. This
granule is compressed in 180 mg aliquots with a tableting

15 machine (Correct 19K manufactured by Kikusui Seisakusho

Ltd.) using a 8.0 mm$ edged plain mallet under a pressure

of 0.7 ton/cm® to obtain 2,350 tablets.

Compound C: 50 mg
D-mannitol: 50 mg
20 Cornstarch: 33.9 mg
Sodium croscarmellose: 40 mg
Hydroxypropyl cellulose: 5.5 mg
Magnesium stearate: 0.6 mg
Total 180.0 mg (per tablet)

25 1. Capsule



11 JULY 2006 235 rich plaque regressing activity or/and ACAT.inhibitory
activity, they are useful for preventing or treating aché"“ﬁ?%@%rdial
infarction, acute coronary syndronme such as unstable angi na, peripheral
artery occlusion, hyperlipema, 5 cerebral infarction, cerebral apopl exy,
arteriosclerosis, Al zheiner's disease, 4Aftiple risk syndrone and

net abol i sm syndrone, etc. in a mammal. (e.g. nouse, rat, rabbit, dog, cat,
cow, pig, nonkey, human etc.) or preventing or treating restenosis after
PTCA or after stent placenent. | | JULY 2006 236 CLAIMS 1. A conpound
represent ed)bydnpodrodniia [I1]: 1 ' 0 0 1 111B jng] 5 wherein RL and R2 are
each a hydrogen atom a halogen atom an optionally substituted |inear

hydr ocar bor?)graigroxs: a hydroxyl group whi ch9gamgbe substituted with an
optionally substituted |inear hydrocarbon group, or RL and R2 may be taken

t oget her wisthh Mike g} acedt] Gk bosl ahdeset 0 form ag 10 optional ly substituted
cyclic hydrocarbon, or a dihydrofuran ring which may be substituted with an

0Xo (4) Magnesium stearate: 10 mg
5 One capéule 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
10 (1) Compound D: 10 mg
(2) Lactose: 35 mg
(3) Cornstarch: 150 mg
(4) Microcrystalline cellulose: 30 mg
(5) Magnesium stearate: 5 mg
15 _ ' One tablet 230 mg
(1), (2), (3), 2/3 of (4) and 1/2 of (5) are mixed and
then granulated. To this granule, the Remainders of (4)

and (5) are added and compressed into a tablet.

3. Injection formulation

20 (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

25 injection to make the total volume 2 ml, and charged in an



group; ring Ais an optionally further substituted benzene ring; Bis an

optionally substituted aromatic ring; X is a bond or a dpdeleY2iipose main

chain consists of 1 to 6 atons; 15 Y is an optionally esterified carboxyl

group, an optionally substituted carbanyl group, a cyano group, or an
optionally substituted heterocyclic groé%%bearing a hydrogen atom capabl e
of being deprotonated; provided that 3-[3-[7-chloro-3-(2-[[4-chloro-2 I

JULY 2006 237 (trifluoronethyl)phenyl]anino]-2-oxoethy|)-6-nethy|-2-oxo-
2H chr onen- 4-yl ] pheny ki 2-propionic acid, ethyl 3-[3-

chl or o- 3- (@HqW-&hl dF zsi(qmfan@rmﬁfﬁymgheﬁyp}tamaﬁ ]y-2-

oxoet hyl ) - 6- et hyl - 2- oxo- 2H chr onen- 4-yl | phenyl ] -2 5 propi onate, nethyl
(2E) - 3-[ 3-4.7-Tedd laato- 3- (2- [ [ 4- chl or o- 2-
(trifluoromethyl)phenyl]am no]-2-oxoet hyl)-6-mnet hyl - 2- oxo-

2H- chr onen- 4- ylAquverddds 28 pr ajenofd Bl o 2 - 8opBofsTtdloingr ;@ mixture of
3-(2-[[4-chloro-2-(trifluoronethyl)phenyl]am no]-2

oxoet hyl ) Conimeiund -12- 0XDS 24h ¢hmemammd-tyl] ptiery| ¢y 2- cdOnprapenoi(a 1ac.iah,
ethtyl (2E)-3-[3-[7-chloro-3-(2-[[4-chloro-

2- (trg fl uenoneidydgphenytlaptaehe210%eet(hyls) -P- et hyhxdd sufficiently
oxo0- 2H chronen- 4-yl | phenyl ] - 2- propenoate, ethyl (2E)-3-][3-

[ 7- chl or o43-t62- J[Géf:l:%é@é@ 2y ffd thoF Og?Mth)-@beWﬂ@%Q%factured by
2- oxoet hyl ) - 6- net hyl - 2- oxo-2H chr onen yl ] phenyl ] 15 propenoate and

( 2E) - 3- [ 3opmeR O@@R?Of{.gT[[bﬁ fl4Qf 0t2en kneaded with a solution of
(trlfluronethyl)phenyl]anlnof 2- oxoet hyl ) - 6- net hyl - 2- oxo-

ZFFChrO”e%yér$lb%@%$0ﬂ :%éﬁfﬁfggéc QQQQZ@YGQEXCLngdwanra (kneading
condition: 400rpm, 10 minutes). A white kneaded material
10 is dried in a fluidized drier (FD-3S manufactured by POWREX
CORPORATION) at a ventilating temperature of 60°C for 30
minutes, and then sieved through a 1.5 mm¢ punching screen
using a power mill (P-3 type manufactured by Showa kagaku
kikai kousakusho) ﬁo obtain a granule. This granule
15 (525.14 g), sodium croscarmellose (31 g) and magnesium
stearate (1.86 g) are added and mixed for 5 minutes with a
mixing machine (TM-15 type manufactured by Showa kagaku
kikai kousakusho) to obtain a granule for tableting. This
granule is compressed in 180 mg aliquots with a tableting
20 machine (Correct 19K manufactured by Kikusui Seisakusho
Ltd.) using a 8.0 mm$ edged plain mallet under a pressure
of 0.7 ton/cm?® to obtain 2,350 tablets.
Compound D: 50 mg
D-mannitol: 50 mg

25 Cornstarch: 33.9 mg



salt thereof. 2. The conpound according to claim1, whergrjjpyhisg 20 fornula
[I] is the formula [I1']: | | JULY 2006 238 [I'] wherein ring B 1s an
optionally substituted benzene ring or an optionally substituted pyridine
ring, Ris an optionally esterified cagﬁgxyl group, or a linear 5

hydr ocar bon group which is substituted Wwith an optionally esterified

car boxyl group, and other synbols are as defined in claiml1l. 3. The
conmpound according to claiml1l, wherein RL and R2 are each a hydrogen atom
a hal ogen agtomor an optionally 10 subsfituted |inear hydrocarbon group, or
Rl and R2 %ﬁ?lb‘@ F&I??r‘rpatraﬁgt%e%/ewith the&gd]‘%cent carbon atons to form an
optionally substituted _cyclic hydrocarbon. 4. The conpound according to
claim 1, WHEFEPKYRECRND RELl14HEOS®ich a hat oyl at om or an optional |y
substituted C1_7 15 al kyl group. 5. The conpound according to claiml1,
wher ei n RIMpgngsiKal 6§erratém and R2 is & 4% Me&r hydrocarbon group which is
substituted with an optionally substituted am no group. 6. The conpound
according to claim1, whéediad RL is a 11890 Juing 200sr 288bhatbgen at om and R2

is a linear hydrocarbon group which is
5 1. Capsule

(1) Compound E: 10 mg

(2) Lactose: 90 mg

(3) Microcrystalline cellulose: 70 mg

(4) Magnesium stearate: 10 mg

10 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
15 (1) Compound E: 10 mg
(2) Lactose: 35 mg
(3) Cornstarch: 150 mg
(4) Microcrystalline cellulose: 30 mg
(5) Magnesium stearate: 5 mg
20 One tablet 230 mg

(1Y, (2, (3), 2/3 of (4) and 1/2 of (5) are mixed and
then granulated. To this granule, the Remainders of (4)
and (5) are added and compressed into a tablet.
3. Injection formulation

25 (1) Compound E: 10 mg



substituted with an optionally substituted cyclic am no ]gbgygmm7. The
conpound according to claim1l, wherein the cyclic 5 hydrocarbon is C5_7
cyclic hydrocarbon. 8. The conpound according to claim 1, wherein ring Bis
a benzene ring which is substituted w gla hal ogenat ed al kyl group and/or a
hal ogen atom 9. , The conpound accordi to claim2, wherein Ris a 10
group represented by the formula -(CH2)n-R wherein R is an optionally
esterified carboxyl group and nis an integer of 0 to 6. 10. The conpound
according to claim?2, wherein Ris a group represented by the formula
- CHeCH (CHBY n1PRS1{Rdrein 15 R is an opti&ﬁ&fF@gesterified car boxyl group
and n' is an _integer of 0. to 4. 11. The conpound according to claim 2,
wherei n R(B$ Bengvdupleeprdsented by the formH &9 (CH=CH)n--R wherein R
is an optionally esterified carboxyl group and n" is an 20 integer of 1 to
3. 12. 3-[3-[7-chloro-3-(2-[[ &0 goreude 130 mg
(trifluoronethyl)phenyl]am no]-2-oxoet hyl) -6-net hyl - 2- oxo-
2H chr omen- 4- yl(Lpheryl] gnobi ohi caaei dis§@Eyed- 8- [di-sghlldrast water for
6- met hyl - 2- oxo- 3-(2-ox0-2-[[2 25
(tribl uorongehylipphépyimedka rdjetthytdl 2o thmen2nmd , 1 EnUICh 06K 249 an
yl ] phenyl ] - 2- propenoi ¢ acid, 3-[3-[7-chloro-6-nethyl-2-o0xo-

ampoule. All steps are performed aseptically.

4. Tablet
According to the following composition, a mixture of
Compound E (175 g), D-mannitol (175 g), cornstarch (118.65
10 g) and sodium croscarmellose (105 g) is mixed sufficiently
with a vertical granulator (FM-VG-10 type manufactured by
POWREX CORPORATION) and then kneaded with a solution of
hydroxypropyl <cellulose (19.25 g) 1in water (kneading
condition: AOOrpm, 16 minutes).‘ A white kneaded material
15 is dried in a fluidized drier (FD-3S manufactured by POWREX
CORPORATION) at a ventilating temperature of 60°C for 30
minutes, and then sieved through a 1.5 mm¢ punching screen
using a power mill (P-3 type manufactured by Showa kagaku
kikai kousakusho) to obtain a granule. This granule
20 (525.14 g), sodium croscarmellose (31 g) and magnesium
stearate (1.86 g) are added and mixed for 5 minutes with a
mixing machine (TM-15 type manufactured by Showa kagaku
kikai kousakusho) to obtain a granule for tableting. This
granule is compressed in 180 mg aliquots with a tableting

25 machine (Correct 19K manufactured by Kikusui Seisakusho



3-(2-o0x0-2-[[2-(trifluoronmethyl)phenyl]am no] ethyl)-2H,, juLy 2006
chronen-4-yl ] phenyl ] propionic acid, (2E)-3-[3-[6-chloro é
(2-[[4-f|uoro-2-(trif|uoronethyl)phenyl]anino]-2-oxoethy|) 5
7-nethy|-2-oxo-2k+chronen-4-yl]phenyl]-%égropenoic acid, 3-
[3-[6-chloro-3-(2-[[4-fluoro-2-
(trifluoronethyl)phenyl]am no]-2-oxoet hyl)-7-net hyl - 2- oxo-

2H chr onen- 4-yl ] phenyl ] propionic acid, (2E)-3-(3-{7-chloro-
3-(2-{[4-f]uoro-2- (trlfluoronethyl)phenyl]anlno}-2 10

oxoet hyl ) Ibxo- &S i1d- phénYl pirperedyed 10y R} refiyljetoppnder a pressure
chronen-4-yl }phenyl)acrylic acid %éﬁf (3-{7-chl oro-3-(2-

{[ 4- chl or &2 O(t7r|’qqfl/d?%n§t°h)<i>lb)tﬁ*ﬁéh§4 HaRlRoet hyl ) - 2-

0X0- 6- [ (4- phenyl pi perazi n-1-yl)nethyl]-2H chronmen-4 yl}phenyl)acrylic acid,
3-{7-chl or &omperryd £ | uor o-2- 15 50 mg
(trifluoronethyl)phenyl]am no}-2-oxoet hyl)-2-o0xo0-6-[(4-

phenyl pi pePamamnii-tdl):net hyl | - 2H chr onen-40 ythg benzoi ¢ aci d,
3-{7-chloro-3-(2-{[4-chl oro-2-

(trifd uor ogetrimpltiptudny| | am no} - 2- oxoet hy3J - 2-mxo- 6- [ ( 4-

phenyl pi perazi n-1-yl)methyl]-2H chronen-4-yl }benzoic acid 20 or a salt

t her eof . 13o0dAupr etidigarmdieonpound agwatiging to claim1l or a salt
thereof. 14. A pharnmaceutical conposition conprising the conpound according

to cIa|nl1H96r5&yyrdp¢yﬂdeﬂﬂumagﬁ 25 15%.Jheg pharmaceutical conposition

according to claim 14, I JULY 2006 241 which is a lipid-rich regressing
agent or aﬂa@ﬁégﬂdﬁﬂéﬁédﬂéte. 0.6 mg
Total 180.0 mg (per tablet)
10

Experimental Example
The following Experimental Example will illustrate
ACAT inhibitory activity of the compound [I] of the present

invention or a salt thereof.

15
Experimental Example 1 (ACAT inhibitory activity)
[Preparation of mouse abdominal macrophage microsome ACAT]
According to the method of Hakamada et al.
(Experimental Medicine Suppliment vol.1l4, No.1l2,
20 Circulation Research Protocol, P, 49-52, 1996), an

abdominal macrophage was taken from a thioglycolate-
stimulated C57BL6J mouse and cultured for 24 hours iﬁ a
RPMI 1640-25mM HEPES (pH7.0) medium containing rabbit p-
very low density lipoprotein (B-VvLDL, 150 ug

25 cholesterol/ml) which had been prepared by the method of



16. The pharnmaceutical conposition according to claim 14 ﬁ@

prophyl actic or therapeutic agent agai nst acute coronar %ﬂhﬁf %m acute
nyocardi al infarction, unstable angina, coronary artery restenosis after
PTCA or stent placenent, peripheral artery occl usion, hyperlipem a,
cerebral infarction, cerebral apoplexy, 283%hei mer's dlsease mul tiple risk
syndrone or netabolic syndrone, or an agent for regressing, inhibiting
progression of or stabilizing an arteriosclerotic lesion. 17. The agent for
regressing, inhibiting progression of or stabilizing an arteriosclerotic

| esi on acdeitdiingetoadl-ai Mshsl . Inwkitchal s, céwibierddswiltelr .a HM>Wo A, r dduct ase
inhibitor. 18. Use of the conpound according to claiml or a salt thereof
for produdtli3®r1ldfd® | iJB i ch pllagueab@gmessl ngmaagephage awaACAThen
inhibitor. 19. Use of the conpound according to claiml1 or a salt thereof

for produeiilarcfed 1y 0pBKtagEELGadiohhquapeutli.0ooagant mgai Astedgutadrd
coronary syndrone, acute myocardial infarction, unstable angina, coronary

artery regbenesited.aft erhBTChoRicateat plaeedentas p%rérﬂilelralg{@dtewc,
occlusion, hyperlipema, cerebral infarction, cerebral apopl exy,

Al zhgj mrer 5%0@'@%@5615”%1%96& ri élﬂdsyﬂ}?érpnﬁl%:a@%h%l%@f'u ecpy@@ldf@rre,g)oor an

agent for regressing, inhi |t|ng progression of or stabilizing an

ar teri osclo@pebht |93ﬁ'r9fhu’&eé} JHbYp2006:242 0. crbhmise théhﬁlee%%%d
according to claim1l or a sa

thus obtained was wused for measuring ACAT inhibitory
activity of a test compound as mouse abdominal macrophage
microsome ACAT.

10
[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

15 minutes, and 3H—-oleyl—CoA was added to react at 37°C for 20
minutes. A stopping solution composed of chloroform-methyl
alcohol-distilled water (2:2:1 v/v) was added, and produced
cholesteryl ester (CE) was extracted with shaking. The
extract was subjected to silica gel thin chromatography

20 (petroleum ether:diethyl ether:acetic acid = 9:1:0.1 v/v),
and the resulting 3*H-CE fraction was measured with a
scintillation counter.

ACAT inhibiting rate was calculated from the

proportion based on ACAT activity without a test compound,

25 and an ICsg value was calculated as the concentration (M)



thereof for production of an agent for regressing, inhipijRGp 09ression
of or stabilizing an arteriosclerotic |esion according to claim 19, which
is conbined with a HVG CoA reductase inhibitor,

234

of a test compound showing ACAT inhibiting rate 50%. The

results are shown in [Table 15].

[Table 15]

Compound No. Enzyme inhibition
({Example No.) (ICso, uM)

78 _ 0.43

110 0.54

111 0.61

112 0.54

113 1.22

114 0.55

115 0.42

As apparent from the above results, the compound of

5 the present invention has excellent ACAT inhibitory
activity, and useful as a novel arteriosclerosis treating

agent that results 1in inhibiting formation of and
regressing an arteriosclerotic lesion. In addition, since

it is believed that the subtype of macrophage-derived ACAT

10 and that of liver-derived ACAT are the same in a human, the
compound of the present invention may be also useful as a

hyperlipemia treating agent.

Industrial applicability
15 Since the compound [I] of the present invention, a

salt thereof and a prodrug thereof have excellent lipid-
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rich plaque regressing activity or/and ACAT inhibitory
activity, they are useful for preventing or treating acute
myocardial infarction, acute coronary syndrome such as
unstable angina, peripheral artery occlusion, hyperlipemia,
cerebral infarction, cerebral apoplexy, arteriosclerosis,
Alzheimer’s disease, multiple risk syndrome and metabolism
syndrome, etc. in a mammal (e.g. mouse, rat, rabbit, dog,
cat, cow, pig, monkey, human etc.) or preventing or

treating restenosis after PTCA or after stent placement.
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CLAIMS

1. A compound represented by the formula [I]:

PAa

X [I]

wherein R' and R? are each a hydrogen atom, a halogen atom,
an optionally substituted linear hydrocarbon group, or a
hydroxyl group which may be substituted with an optionally
substituted linear hydrocarbon group, or R' and R? may be
taken together with thevadjacent carbon atoms to form an
optionally substituted cyclic hydrocarbon, or a
dihydrofuran ring which may be substituted with an oxo
group; ring A is an optionally further substituted benzene
ring; B is an optionally substituted aromatic ring; X is a
bond or a spacer whose main chain consists of 1 to 6 atoms;
Y is an optionally esterified carboxyl group, an optionally
substituted <carbamoyl group, a cyano group, or an
optionally substituted Theterocyclic group bearing a
hydrogen atom capable of being deprotonated; provided that

3-[3-[7-chloro-3-(2~[[4-chloro-2-
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(trifluoromethyl)phenyl]amino]-2-oxoethyl)-6-methyl-2-~oxo~
2H-chromen-4-yl]lphenyl]-2-propionic acid, ethyl 3-[3-{7-
chloro-3-(2-[[4~chloro-2-(trifluoromethyl)phenyl]lamino] -2~
oxoethyl)—6—methyl—2—oxo—2H—chromen—4—yl]phenyl]—2—
propionate, methyl (2E)-3-[3-[7-chloro-3-(2-[[4-chloro-2-
(trifluoromethyl)phenyl]amino]-2-oxoethyl)-6-methyl-2-oxo~
2H-chromen-4-yl]phenyl]-2-propenoate, (2E)~-3-[3-[7-chloro-
3-(2-[[4-chloro-2-(trifluoromethyl)phenyl]amino]-2-
oxoethyl)-6-methyl-2-oxo-2H-chromen-4-yl]phenyl]-2-
propenoic acid, ethtyl (2E)-3-{3-[7-chloro-3-(2-[[4-chloro-
2-(trifluoromethyl)phenyllamino] -2-oxoethyl)-6-methyl-2-
oxo-2H-chromen-4~-yl]phenyl]-2-propenocate, ethyl (2E)-3-[3-
[7-chloro-3-(2-[[4-fluoro-2-(trifluoromethyl)phenyljamino]-
2-oxoethyl)-6-methyl-2-oxo-2H-chromen-4-yllphenyl]-2-
propenoate and (2E)=-3-[3-[7-chloro-3-(2-[[4-fluocro-2-
(trifluromethyl)phenyl]amino]—2—oxoethyl)—6—methyl—2—oxo—
2H-chromen-4-yllphenyl}-2-propenoic acid are excluded, or a
salt thereof.

2. The compound according to claim 1, whererin the

formula [I] is the formula [I’]:
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[I']

wherein ring B’ is an optionally substituted benzene ring
or an optionally substituted pyridine ring, R 1is an
optionally esterified carboxyl group, or a linear
hydrocarbon group which is substituted with an optionally
esterified carboxyl>group, and other symbols are as defined
in claim 1.

3. The compound according to claim 1, wherein R-1 and R?
are each a hydrogen atom, a halogen atom or an optionally
substituted linear hydrocarbon group, or R!' and R? may be
taken together with the adjacent carbon atoms to form an
optionally substituted cyclic hydrocarbon.

4, The compound according to claim 1, wherein R! and R?
are each a halogen atom or an optionally substituted Ci-,
alkyl group.

5. The compound according to claint 1, wherein R!' is a
halogen atom and R? is a linear hydrocarbon group which is
substituted with an optionally substituted amino group.

6. The compound according to claim 1, wherein R! is a
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halogen atom and R> is a linear hydrocarbon group which 1is
substituted with an optionally substituted cyclic amino
group.

7. The compound according to claim 1, wherein the cyclic
hydrocarbon is Cs_.; cyclic hydrocarbon.

8. 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.

9. . The compound according to claim 2, wherein R is a
group represented by the formula - (CHz),~R’ wherein R’ is
an optionally esterified carboxyl group and n is an integer
of 0 to 6.

10. The compound according to claim 2, wherein R is a
group represented by the formula -CH=CH-(CH;), -R’ wherein
R’ is an optionally esterified carboxyl group and n’ is an
integer of 0 to 4.

11. The compound according to claim 2, wherein R is a
group represented by the formula - (CH=CH),—R’ wherein R’
is an optionally esterified carboxyl group and n” is an
integer of 1 to 3.

12. 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, (2E)-3-[3~[7-chloro-
6-methyl-2-oxo-3-(2-oxo0-2-[[2-

(trifluoromethyl)phenyl]amino]ethyl)~-2H-chromen-4-
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yl]lphenyl]-2-propenoic acid, 3-[3-[7-chloro-~-6-methyl~-2-oxo-
3-(2-0x0-2-[[2-(trifluoromethyl)phenyl]amino]ethyl)-2H-
chromen-4-yl]phenyl]propionic acid, (2E)-3~[3-[6-chloro-3-
(2-[[4-fluoro-2-(trifluoromethyl)phenyl]amino]-2-oxoethyl) -
7-methyl-2-oxo-2H~-chromen-4-yl]phenyl]-2-propencic acid, 3-
[3-[6-chloro-3-(2-[[4-fluoro-2-
(trifluoromethyl)phenyl]amino] -2-oxoethyl) -7-methyl-2-oxo-
2H-chromen-4-yl]phenyl]propionic acid, (2E)-3-(3-{7-chloro-
3~-(2-{[4-fluoro-2-(trifluoromethyl)phenyl]amino}-2-
oxoethyl)-2-oxo-6-[ (4-phenylpiperazin-1l~yl)methyl]-2H-
chromen-4-yliphenyl)acrylic acid, (2E)-3-(3-{7-chloro-3-(2-
{[4-chloro-2-(trifluoromethyl)phenyl]amino}-2-oxoethyl)-2-
0x0-6-[ (4-phenylpiperazin-l-yl)methyl]-2H-chromen-4-
yl}phenyl)acrylic acid, 3-{7-chloro-3-(2-{[4-fluoro-2-
(trifluoromethyl)phenyl]amino}-2-oxoethyl)-2-oxo-6-[ (4-
phenylpiperazin-1l-yl)methyl]-2H-chromen-4-yl}benzoic acid,
3~{7-chloro-3-(2-{{4-chloro-2-
(trifluoromethyl)phenyl]amino}-2-oxoethyl)-2-oxo-6-[ (4-
phenylpiperazin-1-yl)methyl]-2H-chromen-4-yl}benzoic acid
or a salt thereof.

13. A prodrug of the compound according to claim 1 or a
salt thereof.

14. A pharmaceutical composition comprising the compound
according to claim 1 or 13 or a salt thereof.

15. The pharmaceutical composition according to claim 14,
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which is a lipid-rich regressing agent or an ACAT inhibitor.
16. The pharmaceutical composition according to claim 14,

which is a prophylactic or therapeutic agent against acute
coronary syndrome, acute myocardial infarction, unstable

angina, coronary artery restenosis after PTCA or stent

placement, peripheral artéry occlusion, hyperlipemia,

cerebral infarction, cerebral apoplexy, Alzheimer’s disease,
multiple risk syndrome or metabolic syndrome, or an agent

for regressing, imhibiting progression of or stabilizing an
arteriosclerotic lesion.

17. The agent for regressing, inhibiting progression of or
stabilizing an arteriosclerotic lesion according to claim

16, which is combined with a HMG-CoA reductase inhibitor.

18. Use of the compound according to claim 1 or a salt
thereof for production of a lipid~rich plague regressing
agent or an ACAT inhibitor.

19. Use of the compound according to claim 1 or a salt
thereof for production of a prophylactic or therapeutic
agent against acute coronary syndrome, acute myocardial
infarction, unstable angina, éoronafy artery restenosis
after PTCA or stent placement, peripheral artery occlusiohf
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 arteriosclerotic lesion.
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20. The use of the compound according to claim 1 or a salt
thereof for production of an agent for regressing,
inhibiting progression of or stabilizing an
arteriosclerotic lesion according to claim 19, which is

combined with a HMG-CoA reductase inhibitor.



