1 LIPID R CH PLAQUE REGRESSI NG AGENTS TECHNI CAL FI ELD The present
invention relates to a lipid-rich plaque 5 regressing agent useful in
preventing or treating acute coronary artery syndrope such as ac

nyocardial infarction, unstable angina and the | i kem,,,mmmmm’mm,‘ artery
occlusion and the like. 10 BACKGROUND ART As an agen ng the
| evel of blood cholesterol which causes arterioscl erosissisan agent which
inhibits the absorption of bile acid by capturing it such as
chol estyram ne and chol estipol (US Patent 4027009), an 15 agent which
inhibits the absorpti onLOPIDHBLEEt BL.AQUYI BEGRESEANGSAGEHI St ract by
inhibiting an acyl coenzyne A chol esterol acyl transferase (ACAT) such as
mel i nam de (French Patent 1476569) and a chol esterol synthesis inhibitor,
especi ally an agent which inhibits 3-hydroxy-3- 20 nethyl gultaryl coenzyne
A (HVG CoA) TEEHNTCAReF3SHLh as | ovastatin (US Patent 4231938), sinmvastatin
(US Patent 4444784) and pravastatin (US Patent 4346227) are enployed in
phar maceuti cal s. THowpresenan iierGolort edataase itohisi 1 bpidayichaupdague
5 regressing agent useful in preventing or treating acute
coronary artery syndrome such as acute myocardial
infarction, unstable angina and the like, peripheral artery

. occlusion and the 1like.

10 BACKGROUND ART

As an agent for reducing the level of blood
cholesterol which causes arteriosclerosis, an agent which
inhibits the absorption of bile acid by capturing it such
as cholestyramine and cholestipol (US Patent 4027009), an
15 agent which inhibits the absorption of cholesterol via an
intestinal tract by inhibiting an acyl <coenzyme A
‘ cholesterol acyl transferase (ACAT) such as melinamide
(French Patent 1476569) and a cholesterol synthesis
inhibitor, especially an agent which inhibits 3-hydroxy-3-
20 methylgultaryl coenzyme A (HMG-CoA) reductase such as
lovastatin (US Patent 4231938), simvastatin (US Patent
4444784) and pravastatin (US Patent 4346227) are employed

in pharmaceuticals.
However, an HMG-CoA reductase inhibitor may cause a

25 problem associated with side effects due to its inhibitory
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25 probl em associated with side effects due to its inhibitory 2 effect not
only on chol esterol biosynthesis but also on a biologically essenti al
conmponent such as ubi quinone, dolichol and hem A Acute coronary artery
syndronme (for exanple, unstable 5 angina, acute myocardial infarction and
i schem ¢ sudden death) is caused by the Zestruction of a coronary artery
pl aque (atheroma) followed by the formation of a thronbus and the

resul tant plugging of the lunmen of the coronary artery. Peripheral artery
occlusion is caused by the 10 destruction of an artery plaque (atherons)
fol l oned byetfiectoneat icorlypfor thedabusranduiike yheswstiantbyd ugusagoaf & he

| umen of a peripheral artery. These diseases are related closely with the
charact eri sbiiosogl cabeypl apsmntand a cbipbbentch scdqueas or wed doy ridhe,
deposi tion of a macrophage 15 retaining lipids such as chol esterol
extensi vel ydohtehah ahngemwall of a blood vessel is believed to cause
acute coronary artery syndrome and peripheral artery occlusion.
Accordingly, theaeegeessironaad Jrai@Malsvid@omhd pkﬂorréﬁgmﬁhégu%n%rt%b\i%r y
important for preventing or treating 20 acute coronary artery syndrome such

as acute nyasgifhpl adwiar efiodarandiunshabketaBgi Ngn@s MelHerdS: PELRRSN al
artery occlusion. Also since a lipid-rich plague is observed in a

death) is caused by the destruction of a coronary artery

plaque (atheroma) followed by the formation of a thrombus

. and the resultant plugging of the lumen of the coronary
artery. - Peripheral artery occlusion is caused by the
10 destruction of an artery plaque (atheroma) followed by the

formation of a thrombus and the resultant plugging of the

lumen of a peripheral artery. These diseases are related
closely with the characteristics of the plaque, and a
lipid-rich plaque formed by the deposition of a macrophage

15 retaining lipids such as cholesterol extensively onto an
inner wall of a blood vessel is believed to cause acute

‘ coronary artery syndrome and peripheral artery occlusion.

Accordingly, the regression and removal of a lipid-

rich plaque are very important for preventing or treating

20 acute coronary artery syndrome such as acute myocardial
infarction and unstable angina as well as peripheral artery
occlusion. Also since a lipid-rich plaque is observed in a

human whose blood cholesterol level is not high and a
lipid-rich plaque once formed is difficult to be removed,

25 an agent capable of regressing such a lipid-rich plaque



human whose bl ood chol esterol level is not high and a |ipid-rich plaque
once forned is difficult to be renoved, 25 an agent capabl e of

regressi ng

such a lipid-rich plaque 3 efficiently has been desired. Since a lipid-rich
observed in a human whose bl ood chol esterol level is not high,
the ACAT inhibition to reduce the intestiznal absorption of chol esterol
not considered to be 5 sufficient for regressing and renoving the
lipid-rich plaque. SUMVARY OF THE | NVENTI ON The present invention
provides a |lipid-rich plaque 10 regressing agent useful in preventing or
treating acef€éictenengryiasr beey spRdrede SBGhcas aaquipd dAcH Flalque is
infarction and unstable angina as well as peripheral artery occlusion.
present invebkeotedl S psonualas aHddd dbl16b&h Ploadlde orRar esstdy agenfotwhi ch

pl aque is

is mgrated readily into 15 a bl ood vessel _ )
macrophage hiighwhi athd | paleT sughhapiehehestey ol radiecd et ghoed iextensingl y

is

The

or tissue to act directly on a

wher eby exerting a direct regressing effect on an arteriosclerotic focus.

I n consi der absgppelohhe sbovenonesstydied it epst velapn LQand

we found out that an ACAT inhibitor having a certain structure has an

Unf?PegtES:MuhkgBiéhEidfoEiCBeekégggnbegéﬁaSi@Qm%%&%%t,tw%icﬁibid-rich
Su | Cl en Yy
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plaque.

SUMMARY OF THE INVENTION

The present invention provides a lipid-rich plaque
regressing agent useful in preventing or treating acute
coronary artery syndrome such as acute myocardial
infarction and unstable angina as well as peripheral artery
occlusion. The present invention also provides a lipid-
rich plaque regressing agent which is migrated readily into
a blood vessel or tissue to act directly on a macrophage in
which lipids such as cholesterol are retained extensively
whereby exerting a direct regressing effect on an
arteriosclerotic focus.

In consideration of the above, we studied intensively
and, as a result, we found out that an ACAT inhibitor
having a certain structure has an unexpectedly high lipid-
rich plaque regressing effect, which is sufficiently
effective even at a concentration which does not affect the
blood cholesterol level, and thereby completed the present

invention.
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effective even at a concentration which does not affect the blood

chol esterol level, and thereby conpleted the present 25 invention. 4 Thus,
the present invention relates to: (1) a lipid-rich plaque regressing agent
conprising a conpound represented by Fornmula [I]: ,G Ar 5 in which ring
Ais an optionally substituted cyclic hydrocarbon or an optionally
substituted heterocyclic ring; ring Bis a 5- or 6-nmenbered honocyclic or
het erocyclic ring; each of X and Yis -NR - (in which R is a hydrogen
atom optionally substituted hydrocarbon group, optionally 10 substituted
hydr oxyl group ofThapti thal pyesehst ihveediaf kelagesupp: -0-, -S-, -CO-,
-CS-, -C(RR)R 2, _(in which each of R2 and R2a is a hydrogen atom
optionally substatul golidhyteioxyhlgroep wsgegdd ongl |agabstddmpribing a
hydr ocarbon group), -N= or =CR3- (in which R3 is a hydrogen atom hal ogen
atom 15 optbmpabhy substikdted bydreeanban [(gneup, optionally substituted
hydr oxyl group or a nmercapto group which may be substituted by an
optionally s ed carbon group); Dis a C, _3 alkylene group

whi ch may b J by n_oxo group or thioxo group, -NH or -CH2NH ;
Eis 20 NRP ch Rg i h¥gﬁgggnraton1or optionally

5 in which ring A 1is an optionally substituted cyclic
. hydrocarbon or an optionally substituted heterocyclic ring;
ring B is a 5- or 6é-membered homocyclic or heterocyclic

ring; each of X and Y is -NR'- (in which R' is a hydrogen

atom, optionally substituted hydrocarbon group, optionally

10 substituted hydroxyl group or optionally substituted amino
group), -0-, -S-, -CO-, -CS-, -C(R*)R*®- (in which each of

R®* and R® 1is a hydrogen atom, optionally substituted
hydroxyl group or optionally substituted hydrocarbon group),

-N= or =CR’- (in which R® is a hydrogen atom, halogen atom,

‘15 optionally substituted hydrocarbon group, optionally
substituted hydroxyl group or a mercapto group which may be
substituted by an optionally substituted hydrocarbon

group); D is a C,; alkylene group which may be substituted

by an oxo group or thioxo group, -NH- or -CH,)NH-; E is -

20 NR'- (in which R' is a hydrogen atom or optionally
substituted hydrocarbon group), -0-, -S(0)n- (n is 0, 1 or

2) or -CONR°- (in which R® is a hydrogen atom or optionally

substituted hydrocarbon group); G is a bond or C,; alkylene



substituted hydrocarbon group), -0-, -S(On- (nis 0, 1 or 2) or -CONR5-
(in which R5 is a hydrogen atomor optionally substituted hydrocarbon
group); Gis a bond or C1_3 alkylene 5 group; Ar is an optionally
substituted aryl group or optionally substituted heterocyclic group, D may
be taken together with a constituent atagnin the ring Bto forma 5- to
7-menbered ring which may be substituted by an oxo group 5 or thioxo group,
R4 may be taken together with a constituent atomof the ring Bto forma
5- to 7-nmenbered ring which may be substituted by an oxo group or thioxo
group, and gheupingAB may hawe cpf isdidEry suhaddtanted N agdi tgrug 0 or
-DDE-G Ar or a salt thereof; 10 (2) the lipid-rich plague regressing agent

accordi ng topthenaabeveumntiitened (Hot&os®ydBiaggaoaphPaUngsy epeesented by
Formula [I1]: E O in whichring A is an optionally substituted 6-nenbered

15 cyclic hydgetheborighodpcohkRgtGens amopPtinorakl ¥isubst itlutredrbenzene
ring; one of X and Zis -NR1l'- (in which R'" is a hydrogen atom

optional |y substhemMbededhydhgcanben &égUOBeo%u%BQ:iiQ'ﬁ%leUya?}”&%t Iohddt @G R No
group), - 0- or -S- and the other is - , -CS- or -C( ) Ra - (in'6
5 or thioxo group, R*' may be taken together with a
constituent atom of the ring B to form a 5- to 7-membered
ring which may be substituted by an oxo group or thioxo
. group, and the ring B may have a further substituent in

addition to -D-E-G-Ar or a salt thereof;

10 (2) the lipid-rich plaque regressing agent according to the
above-mentioned (1) comprising a compound represented by

Formula [II]:

in which ring A' is an optionally substituted 6-membered
15 cyclic hydrocarbon group:; ring C is an optionally
substituted benzene ring; one of X' and Z is -NR!'- (in
which RY is a hydrogen atom, optionally substituted
hydrocarbon group or optionally substituted amino group), -

O- or =-8- and the other is -CO-, -CS- or -C(R¥*)R®'- (in



whi ch each of R2' and Rea' is a hydrogen atom or optionally substituted
hydr ocarbon group), or one of themis -N= and the other is =CR3"'- (in
which R3'" is a hydrogen atom hal ogen atom optionally substituted

hydr ocarbon group, 5 optionally substituted am no group, optionally
substituted hydroxyl group or mercapto gsoup which may be substituted by
an optionally substituted hydrocarbon group); is a single bond or double
bond; Y', when - adjacent to Y is a single bond, is | (in which R6 is 10 a
hydrogen atom hydroxyl group or optionally substituted hydrocarbon group)
or a nitrogehiahomack oMM adHa®éit iko aY' hydrag&loubt emberd opits odagarbon
atom D is a Cl.3 alkylene group which may be substituted by an oxo group
or thioxo gsabptifuted hRrodarboshi gtol) j Soa bydr @gentHdm al &ML and
optionally substituted hydrocarbon group), -0- or - S(On- (in which nis
0, 1 or 2) thE ésharbong eicrCl 3 (ial kyherd OROUPisAra irSydbqt | @Ra,Y
substituted aryl group or optlonally substituted heterocyclic group, D

may be takralbgest hetomf t ot iend DI asuss o vkd® M8 Rd dd ibnihigelhugd may
be substituted by an oxo group or thioxo group, R7 nay be taken together

with Zsto fepiandilyo stbierkered rdmiho \ﬁ@t&ﬁp rraMpE§o§H@§§/l fs%%%l%t%@ 0X0
group or thioxo group or a salt thereof; (3) the lipid-rich plagque

regressing agaRbx3¢CYrdiupd 410 hdecdpto group which may be substituted

by an optionally substituted hydrocarbon group):;

‘ is a single bond or double bond; Y', when
—CR%
adjacent to Y' is a single bond, is ' (in which R® is
10 a hydrogen atom, hydroxyl group or optionally substituted

hydrocarbon group) or a nitrogen atom, Y', when

adjacent to Y' is a double bond, is a carbon atom; D' is a

C,.; alkylene group which may be substituted by an oxo group

or thioxo group; E' is -NR'- (in which R’ is a hydrogen
15 atom or optionally substituted hydrocarbon group), -0- or -
‘ S(O)n- (in which n is 0, 1 or 2); G' is a bond or C,,

alkylene group; Ar' is an optionally substituted aryl group
or optionally substituted heterocyclic group, D' may be
taken together with Z to form a 5- to 7-membered ring which
20 may be substituted by an oxo group or thioxo group, R’ may
be taken together with Z to form a 5- to 7-membered ring
which may be substituted by an oxo group or thioxo group or

a salt thereof;

(3) the lipid-rich plaque regressing agent according to the



above-nentioned (1) conprising a conpound represented by Fornmula [II1]: in
whi ch each of ring A", ring C and ring His an 5 optionally substituted
benzene ring, X' is -NR8- (in which R8 is a hydrogen atom or optionally
substituted hydrocarbon group) , -0- or -S, Uis - (CH2)m (in which mis
1 or 2) or -NH, Rais a hydrogen atom or optionally substituted

hydr ocarbon group) or a salt thereof; 10 (4) the lipid-rich plaque
regressi ng agent according to the above-nentioned (1) conprising a
conpound represented by Formula [IV]: Rb CONH in which ring A"" is an
optional |y shbstitehedohedze(k) ricBprisiQqi sa arcapbuaral +opsebshtdat eF
aromatic ring, Wis -CHR-, 8 -CH -NCO or -CS, Vis |l or I , or Wand V
are taken togemhés foIformH Y is -CH2-, -0-, -S-, -CO, -CS or -NR9- (in
which RO is a 5 hydrogen atom or hydrocarbon group), U is -NH, -CH2- or
CH2NH-, Rb is a hydrogen atom or optionally substituted

vy a
X''__U—CONR
in which each of ring A", ring C' and ring H is an
5 optionally substituted benzene ring, X" is -NR®- (in which

R® is a hydrogen atom or optionally substituted hydrocarbon
group), =-0- or -S-, U is -(CH,)m- (in which m is 1 or 2) or
-NH-, R* 1is a hydrogen atom or optionally substituted
hydrocarbon group) or a salt thereof;

10 (4) the lipid-rich plaque regressing agent according to the
above-mentioned (1) comprising a compound represented by

. Formula [IV]:

U’ —CONH

in which ring A"' is an optionally substituted benzene ring,

15 Q is an optionally substituted aromatic ring, W is -CH,-,



hydr ocarbon group, is a single bond or double bond or a salt thereof; (5)
the lipid-rich plaque regressing agent according to the 10 above-nenti oned
(1) conprising a conmpound represented by Formula [VI: 10 in which each of
R10 and R' is a hydrogen atom halogen atom optionally substituted |inear
hydr ocar bon group or 15 hydroxyl group wfich may be substituted by an
optionally substituted |inear hydrocarbon group, or the both may be taken
together with the adjacent carbon atons to forman 9 optionally substituted
cyclic hydrocarbon or a di hydrofuran ring which nay be substituted by an
oXxo group, ring | is an optionally substityted benzene ring or optionally
substituted pyridine ring (preferiably opting'ly substituted 5 with benzen
ring), ringcg'i§§mTQﬁﬁdoHaPFy substitBfed benze® Fi f§brVoptPoir@lap
substituted pyridine ring or a salt thereof; (6) the lipid-rich plaque
regressi ng aggsthaecendifsgmt 0 the above-nentioned (5) wherein each of R
and R" is a 10 hydrogen atom hal ogen atom or optionally substituted
| i near hydrocarbon group, or the both may be taken together wth the
adj acent carQon agdgs to forman optionally

Cc=C
/ AN

Y" is -CH,-, -0-, -S-, -CO-, -CS- or -NR°- (in which R® is a

. 5 hydrogen atom or hydrocarbon group), U' is -NH-, -CH,- or -

CH,NH-, R° is a hydrogen atom or optionally substituted

hydrocarbon group, —  1s a single bond or double

bond or a salt thereof;
(5) the lipid-rich plaque regressing agent according to the
10 above-mentioned (1) comprising a compound represented by

Formula [V]:

10

R

in which each of R' and R"™ is a hydrogen atom, halogen
atom, optionally substituted linear hydrocarbon group or
15 hydroxyl group which may be substituted by an optionally
substituted linear hydrocarbon group, or the both may be

taken together with the adjacent carbon atoms to form an



substituted cyclic hydrocarbon; (7) the lipid-rich plaque regressing agent
according to the 15 above-nentioned (1) conprising a conpound represented
by Fornmula [VI]: HHin which each of R12 and R13 is a hydrogen atom

hal ogen atom or optionally substituted |inear hydrocarbon group, or 10 the
both may be taken together with the adjac®ent carbon atons to form an
optionally substituted cyclic hydrocarbon, group is an optionally
substituted phenyl group, ring L is an 5 optionally substituted benzene
ring or optionally substituted pyridine ring or a salt thereof; (8) the
i pid-rich pbadgoeailégr esbsngtagent cyetdrdhyd roeatrbenabay e rEmyidaeth(zh)
which is a prophylactic and therapeutic agent against acute coronary

artery syndrang; whlchOnatheel spbétiittiiepl dguanr egoesFiong ,agamy acaey dirng to
the above-nentioned (1) which is a prophylactic and therapeutic agent

agai nst acutptipaaalgi al subkaieuited; (behzkhe |i piighyr i ClhrPl agye iflR@IaSsi g
agent according to the above-nentioned (1) which is a prophylactic and 15

t her apeut i csagest tagabunsy riashabkreéngngbirarerabl)y, he ihiaRilqd- dudy talaaus
regressi ng agent according to
5 with benzen ring), ring J is an optionally substituted
benzene ring or optionally substituted pyridine ring or a
salt thereof;
‘ (6) the lipid-rich plaque regressing agent according to the
above-mentioned (5) wherein each of R and RY" is a
10 hydrogen atom, halogen atom or optionally substituted
linear hydrocarbon group, or the both may be taken together
with the adjacent carbon atoms to form an optionally
substituted cyclic hydrocarbon;
(7) the lipid-rich plague regressing agent according to the
15 above-mentioned (1) comprising a compound represented by

Formula [VI]:

° _—R"
(

‘\
™ ) .R

0

P

13 //
in which each of R and RY™ is a hydrogen atom, halogen

atom or optionally substituted linear hydrocarbon group, or



t he above-nentioned (1) which is a prophylactic and therapeutic agent

agai nst peripheral artery occlusion; (12) a conpound represented by Fornula

[VI: 11 in which each of R10 and R' is a hydrogen atom hal ogen atom

optionally substituted |inear hydrocarbon group or hydroxyl group which may

be substituted by an optionally 5 substit@ted |inear hydrocarbon group, or

the both may be taken together with the adjacent carbon atons to form an

optionally substituted cyclic hydrocarbon or a di hydrofuran ring which may

be substituted by an oxo group, ring | is an optionally substituted

benzene ri ngher kapth omal| ywelOt skbst idageathagryrwitRe vhengad paeéet aklarbon

optionally substituted benzene ring), ring J is an optionally

substi t ut edabemzehe fbry an optionallly substituted pyildicne yidridga ey ded

t hat when R1Q—4s—a hydrogen atomthen R' is a substituted |inear

hydr ocar bon or a salt thereof; 15 (13) the conpound according to

t he above- ) et n each of R10 and R11 is a hydrogen atom

hal ogen at om gptionally substituted |inear hydrocarbon group, or the

both are taker—together with the adjacent carbon atons to forman

optional |y sgbsir tepedosyTlic Judracardeen; Qn§i42§ﬁd1§> ,copppynd, aggordj ng
an

to the above-nentioned (12) 12 wherein eac of Rl ' is"a hal ogen atom
or optgonalbytionally substituted benzene ring or optionally

substituted pyridine ring or a salt thereof;

‘ (8) the lipid-rich plaque regressing agent according to the
above-mentioned (1) which is a prophylactic and therapeutic
agent against acute coronary artery syndrome;

10 (9) the lipid-rich plaque regressing agent according to the
above-mentioned (1) which is a prophylactic and therapeutic
agent against acute myocardial infarction;

(10) the lipid-rich plaque regressing agent according to

the above-mentioned (1) which is a prophylactic and
15 therapeutic agent against unstable angina;
. (11) the lipid-rich plaqgue regressing agent according to

the above-mentioned (1) which is a prophylactic and
therapeutic agent against peripheral artery occlusion;

(12) a compound represented by Formula [V]:



substituted C1_7 al kyl group; (15) the conpound according to the _
above-nentioned (12) wherein the cyclic hydrocarbon is a C5_7 cyclic
hydrocarbon; 5 (16) the conpound according to the above-nentioned (12)
wherein the ring J is a benzene ring substituted by hal ogenated al kyl
group and/or halogen atom (17) the conpound according to the
above-nentioned (12) wherein the ring | is a benzene ring which nmay be 10
substituted by al kyl group, hal ogenated al kyl group or hal ogen atom (18)
a conpound represented by Formula [VI]: 12 0 in which each of R12 and R13
is a hydrogen % ®m halogen 5 ato optional Iy substituted Iinear

hydr ocar bon gf'dup; : wi th the adjacent
carbon ato to fo ctional y subStitutel cyclc hydr ocar bon, group
13 is an optional ly{substi roup pravi dged that 2- chl orophenyl
and 2-fl uor Myl ~€ ; ) i i opti/onal Iy substituted
benzene ring ¢ ed pytN dine ring, provided that when 5

group

in which each of R and RY" is a hydrogen atom, halogen
‘ atom, optionally substituted linear hydrocarbon group or
hydroxyl group which may be substituted by an optionally
5 substituted linear hydrocarbon group, or the both may be
taken together with the adjacent carbon atoms to form an
optionally substituted cyclic hydrocarbon or a dihydrofuran
ring which may be substituted by an oxo group,_ring I is an
optionally substituted benzene ring or optionally
10 substituted pyridine ring (preferably optionally
substituted benzene ring), ring J is an optionally
‘ substituted benzene ring or optionally substituted pyridine
ring, provided that when RY is a hydrogen atom then RY is

a substituted linear hydrocarbon group, or a salt thereof;

15 (13) the compound according to the above-mentioned (12)
wherein each of R' and R"™ is a hydrogen atom, halogen atom
or optionally substituted linear hydrocarbon group, or the
both are taken together with the adjacent carbon atoms to

form an optionally substituted cyclic hydrocarbon;

20 (14) the compound according to the above-mentioned (12)



is a phenyl group, then R13 is not a nethyl group, and when S ~ v 1 grou p
is a 2-nethyl phenyl group, then R13 is not a chlorine atom or a salt
thereof; 10 (19) the conpound according to the above-nentioned (18)
wherein each of R12 and R13 is a halogen atomor Cl1_3 al kyl group; (20)
t he conpound according to the above-nentilihed (18) wherein the cyclic
hydrocarbon is a C,_; cyclic hydrocarbon; 015 (21) the conpound accordi ng
to the above-nentioned (18) wherein: group is a phenyl group which may be
substituted by a C1_3 al kyl group; 20 (22) the conpound according to the
above- ment i shedefh8pachherfeiRi°t Ardr RAY ils i$ la5odsh i hubadokergRASHEHING
(23) 2-[7-Chl oro-4-(3-chl orophenyl)-6-net hyl - 2-oxo-2H 14
chronen- 3- yblibBltf4uthHoCQ~ 2alkyli §koappnet hyl ) phenyl ] acet am de;
2-[7-chl or o-4- (3-chl orophenyl ) - 6- et hyl - 2- oxo- 2H chr onen- 3-
yl]-N-[4-fludbp- EHé r icohpouoet byt pheny! [acetasl dbove-mentioned (12)
2-[7-chl oro-4-(3-chl oro-4-fluorophenyl) -6-net hyl - 2- oxo- 2H

wherein the cyclic hydrocarbon is a C,, cyclic hydrocarbon;

5 (16) the compound according to the above-mentioned (12)
wherein the ring J is a benzene ring substituted by
halogenated alkyl group and/or halogen atom;

‘ (17) the compound according to the above-mentioned (12)

wherein the ring I 1s a benzene ring which may be

10 substituted by alkyl group, halogenated alkyl group or
halogen atom;

(18) a compound represented by Formula [VI]:

12

L
N)j\N
H H

13

0
Y4
) (£

in which each of R™ and R™ is a hydrogen atom, halogen

f'/—-.~\".

15 atom or optionally substituted linear hydrocarbon group, oOr
the both may be taken together with the adjacent carbon

atoms to form an optionally substituted cyclic hydrocarbon,

group




chromen-3-yl]-N-[4-chloro-2- (trifluoronethyl)phenyl]acetam de;
2-[7-chl oro-4-(3-chl oro-4-fluorophenyl) -6-net hyl - 2- oxo- 2H
chromen-3-yl]-N-[4-fluoro-2- 10 (trifluoromethyl)phenyl]acetam de;
2-[ 7-chl or o- 6- net hyl - 4- ( 3- et hyl phenyl ) - 2- oxo- 2H- chr onen- 3-
yl]-N-[4-chloro-2-(trifluoronethyl)phenyll]3acetam de;

2-[7-chl or o- 6- net hyl - 4- ( 3- et hyl phenyl ) - 2- oxo- 2H- chr onen- 3-
yl]-N-[4-fluoro-2-(trifluoronethyl)phenyl]acetam de; 15

2-[ 7-chl or o- 2- oxo- 4- phenyl - 6-[ (4- phenyl pi perazin-| -

yl ) met hyl | - 25t gahr opehoBayll}- Bub4tehleed- phenyl group (provided that 2-
(trifluoronethyl)phenyl]acetam de;

2-[ 7-chl or ocRioxophephenyhd62fFf4uphepykbnyperadi Bxkiuded), ring L is an
yl)nmet hyl ] -2H chronmen-3-yl]-N-[4-fluoro-2 20
(trifluoromepbybnpbenyl ] sapsantdeed benzene ring or  optionally
2-[7-chloro-6-[[4-(4-chl orophenyl) -3, 6-di hydropyri di n-

1(2H) -yl ] meshykt i 2uexa- ﬁ?/@mamﬁé 2hnghr pweRidey! Lhbtl fhen

chloro-2-(tri ar onet hyl ) phenyl ] acet ami de;

2-[7-chl oro- (4-chl orophenyl) -3, 6-di hydropyri di n- 25

1(2H) -yl ] me{hylyg - 2Nox0o-=4- | -2H chronen-3-yl]-N-[4 15

fluoro-2-(tnN fl'uoronet hyl Y phenyl ] acet am de;

2-[ 7- chl or o- =4~ ( 3- net hyl phenyl ) pi peri di n-1-yl ] net hyl ] - 2-

0X0- 4- phenyl 5 25+ ReAYENy Bodb) - PhEA- R 95018t a methyl group, and when
(trifluoroneth phenyl?ace am de;

o o
is a 2-methylphenyl group, then R™ is not a chlorine atom,
or a salt thereof;

10 (19) the compound according to the above-mentioned (18)
wherein each of R and R™ is a halogen atom or C,, alkyl
group;

(20) the compound according to the above-mentioned (18)
wherein the cyclic hydrocarbon is a C,., cyclic hydrocarbon;

‘15 (21) the compound according to the above-mentioned (18)

wherein:
group

is a phenyl group which may be substituted by a C,, alkyl
group;

20 (22) the compound according to the above-mentioned (18)
wherein the ring L is a substituted benzene ring;

(23) 2-[7-Chloro-4-(3-chlorophenyl)-6-methyl-2-oxo-2H-



5 2-[7-chloro-6-[[4-(3-net hyl phenyl ) pi peridin-1-yl]nethyl]-2-

0Xo0- 4- phenyl - 2H chr onen- 3-yl ] - N-[ 4-f | uor o- 2-
(trifluoronethyl)phenyl]acetan de; or a salt thereof; (24) a prodrug of

t he conpound according to any one of the above-nentioned (12), (18) and
(23); 10 (25) a pharmaceutical conpositidM conprising the conpound
according to any one of the above-nentioned (12), (18) and (23) or a
prodrug thereof; (26) an agent for inhibiting progression of an
arteriosclerotic focus conprising a conpound having a 15 |lipid-rich plaque
regressi ng ehtemeneB-gliaNt [thehdokp-£27) the agent according to the
above-nentioned (26) in conbi nation with an HMG CoA reductase inhibitor.
(28) a nethotriétiuprodathyd)phengdipeundmade@rding to the above-nentioned
(12) or a salt thereof, which conprises 20 reacting a conmpound represented

by Fornul a PVIT}chl6rob4fi(B-shilehopaehysyrohetsyas 2dekiored-ichrbhen-3-
above-nentioned (12)] or a salt thereof or a reactive derivative thereof

with a conpoundnrepresaptked2bytrofmubaoh¥thil) pheRyMibebtaaghesynbol is as
defined in the above-nentioned (12)] or a salt thereof; (29) a nmethod for
producéng the[vogpoyRg-ac¢ardhNerbo4tR@ucrophenyl)-6-methyl-2-oxo-2H-
chromen-3-yl]-N-[4-chloro-2-
(trifluoromethyl)phenyl]acetamide;

. 2-[7-chloro-4-(3-chloro-4-fluorophenyl)-6-methyl-2-oxo-2H-
chromen-3-yl]-N-[4-fluoro-2-

10 (trifluoromethyl)phenyl]acetamide;
2-[7-chloro-6-methyl-4-(3-methylphenyl)-2-oxo-2H-chromen-3-
y1l]-N-[4-chloro-2- (trifluoromethyl)phenyl]acetamide;
2-[7-chloro-6-methyl-4-(3-methylphenyl)-2-oxo-2H-chromen-3-
y1l]-N-[4-fluoro-2-(trifluoromethyl)phenyl]acetamide;

15 2~[7-chloro-2-oxo-4-phenyl-6-[ (4-phenylpiperazin-1-
yl)methyl]—2H—chromen—3—yl]—N;[4—chloro—2—

‘ (trifluoromethyl)phenyl]acetamide;
2-[7-chloro-2-oxo-4-phenyl-6-[ (4-phenylpiperazin-1-
yl)methyl]-2H-chromen~3-yl]-N-[4-fluoro-2-

20 (trifluoromethyl)phenyl]acetamide;
2-[7-chloro-6-[[4-(4-chlorophenyl) -3, 6-dihydropyridin-
1(2H) -yl]lmethyl]-2-oxo-4-phenyl-2H~chromen-3-yl]-N-[4-
chloro-2-(trifluoromethyl)phenyl]acetamide;
2=[7-chloro-6-[[4-(4-chlorophenyl) -3, 6-dihydropyridin-

25 1(2H) -yl]lmethyl]-2-oxo-4-phenyl-2H-chromen-3-yl]-N-[4-



above-nmentioned (18) or a salt thereof, which conprises 010 reacting a
conmpound represented by Fornula [IX]: COX) [in which each synbol is as
defined in the above-nentioned (18)] or a salt thereof or a reactive
derivative thereof 17 with a conpound represented by Formula [X]: (X) [in
whi ch each synbol is as defined in the abbve-nenti oned (18)] or a salt
thereof; 5 (30) a method for producing the conpound according to the
above-nmentioned (18) or a salt thereof, which conprises reacting a
conpound ‘represented by Fornula [XI]: NH2 (XI') [in which each synbol is as
defined in thecabole{henfilonedmetBy(ll8hkngl lacezkinideer eof with a conpound
represented by Formula [XII]: o=C= (XI |) [in which each synbol is as
defined in Ehé7abblermentildded3-ne8hlylpheayiabt pelrecdai1-13 1Mdthya Jmet-hod
for regressing a lipid-rich plaque in a manmal, which conprises
adm ni st eri ngoaA-phtegli-Yd-ahmwonent8-yl]-N-[4-chloro-2-
(trifluoromethyl)phenyl]acetamide;

5 2=[7-chloro-6-[[4-(3-methylphenyl)piperidin-1-yl]methyl]-2-
0xo-4-phenyl-2H-chromen-3-yl]-N-[4-fluoro-2-
(trifluoromethyl)phenyl]acetamide; or a salt thereof;

. (24) a prodrug of the compound according to any one of the
above-mentioned (12), (18) and (23);
10 (25) a pharmaceutical composition comprising the compound
according to any one of the above-mentioned (12), (18) and
(23) or a prodrug thereof;
(26) an agent for inhibiting progression of an
arteriosclerotic focus comprising a compound having a
15 lipid-rich plaque regressing effect or a salt thereof;
(27) the agent according to the above-mentioned (26) in
‘ combination with an HMG-CoA reductase inhibitor.
(28) a method for producing the compound according to the

above-mentioned (12) or a salt thereof, which comprises

20 reacting a compound represented by Formula [VII]:



of the compound according to the above-nentioned (1) or a salt thereof to
a mammal ; (32) a nethod for preventing and treating acute coronary artery
syndrome in a nmanmal, which conprises admnistering 5 an effective anount
of a conmpound according to the above- nentioned (1) or a salt thereof to a
manmal ; (33) a nmethod for preventing and li¢ eati ng acute nyocardi a
infarction in a mammal, which conprises adm nistering an effective anount
of the compound according to the above- 10 nentioned (1) or a salt thereof
to a mamal ; (34) a nmet hod for preventlng and treating unstable angina in
a mammal , mhlch ﬁ adm sterwpg an effective anount of the
conpound accdr di hg 3 oned (1) or a salt thereof to a
manmal ; 15 (35) a net nting and treating peripheral artery
occlusion iR a mamal stering an effective anount
of the conpo ng"R : mentioned (1) or a salt thereof to
a manmmal ; (36) a'‘nethod for ressing a lipid-rich plaque in a 20 manmal ,
whi ch conprises adm ni stering an effective amount of the conpound
according to the above-nentifned™(12), \gait tﬂereof or a prodrug thereof
to a mamual; (37) a nethod {for reg e55|ﬁé L rich plaque in a manmal,
whi ch conprises adm ni steri\ng An effective anount 25 of the conpound
according to the above-nent

[in which each symbol is as defined in the above-mentioned
. (12)] or a salt thereof or a reactive derivative thereof

with a compound represented by Formula [VIII]:

H2
(VIiIl)
5
[in which each symbol is as defined in the above~mentioned
"(12)] or a salt thereof;
(29) a method for producing the compound according to the
above-mentioned (18) or a salt thereof, which comprises
.10 reacting a compound represented by Formula [IX]:
12

R 0
(_, )~y CO0H
AERE N

~ R H

(Xl

[in which each symbol is as defined in the above-mentioned

(18)] or a salt thereof or a reactive derivative thereof



19 salt thereof or a prodrug thereof to a manmal; (38) a use of the
conpound according to the above-nentioned (1) or a salt thereof for
producing a lipid-rich plague regressing agent; 5 (39) a use of the
conpound according to the above-nentioned (1) or a salt thereof for
produci ng a prophylactic and therapeuticlZgent against acute coronary
artery syndrone; (40) a use of the conpound according to the
above-nmentioned (1) or a salt thereof for producing a prophylactic and 10
t her apeuti c agent agai nst acute nyocardial infarction; (41) a use of the
conpound acebtdi agcompohrdabepeesentednbsg Fothude dX3alt thereof for
produci ng a prophylactic and therapeutic agent agai nst unstabl e angi na;
(42) a use of .the compaund according to the above-nentioned 15 (1) or a
salt thereof for iYg a prophylactic and therapeutic agent against
peri pheral HBNeryl{ ockl usilon; (43) a use of the conpound according to the
above-nentio%ed g/ sal t EXéreof or a prodrug thereof for producing a
lipid-rich plaque regréssing agent; 20 (44) a use of the conpound according
to the above-nentioned (18), a salt thereof or a prodrug thereof for
produci ng a[ihi phdehi ehchl agudaledgresss Nge fgead , iAndhehapbbivike meBESEnMIDE
FOR CARRYI NG OQUT THE INVENTION 25 In Fornmula [I] shown above, a cyclic
hydrocarbon(18) gnor a salt thereof;

-

5 (30) a method for producing the compound according to the
. above-mentioned (18) or a salt thereof, which comprises

reacting a compound represented by Formula [XI]:

L .‘ Y/ NH,

(X1]

[in which each symbol is as defined in the above-mentioned

'10 (18)] or a salt thereof with a compound represented by

Formula [XII]:

0=C= (X11]

[in which each symbol is as defined in the above-mentioned
(18)] or a salt thereof;
15 (31) a method for regressing a lipid-rich plagque in a

mammal, which comprises administering an effective amount



20 optionally substituted cyclic hydrocarbon represented by ring A may,
for exanple, be a C3.10 saturated hydrocarbon ring (e.g., cyclopropane
ring, cyclobutane ring, cyclopentane ring, cyclohexane ring, cycloheptane
ring and 5 the like); C5_8 unsaturated hydrocarbon ring (e.g., _

cycl opentene ring, cyclohexene ring, cyclidheptene ring, benzene ring and
the like). Among those listed above, a CS_, saturated hydrocarbon ring
(e.g., cyclopentane ring, cyclohexane ring and the like), C5_6 unsaturated
hydrocarbon 10 ring (e.g., cyclopentene ring, cyclohexene ring, benzene
ring and thefl ithe) camppef excesydimg hta herz ensovd-igeheidiged especbal lay
preferred. A substituent in an optionally substituted cyclic hydrocarbon
descri bed abele hhgréof ewmaaphemhel;1l5 (i) an optionally hal ogenated G _4
al kyl group (for example, nethyl, chloromethyl, difluoronethyl,

trichloronetdg), a tméfhodr aoet ipdevaitilg 2nlr el acute coronary
2,2,2-trifluoroethyl, propyl, isopropyl, 3,3,3-trifluoropropyl, butyl and

the like);a2fetyi pyadcdmé ankyd gr@wepl SUMBLEh UEBRpRPYs@R AlinAQ iGRQWA nGl or
exanpl e, am nonet hyl, 2-am noethyl and the |ike); %III) a Cl_4 al kyl group

substi but edabyedfaei@veofandiurEl & al kphadune HRR{if)f ©XapRLeabove-
nmet hyl am nonet hyl , di net hyl am nonet hyl , 2-net hyl am noet hyl , 2-
mentioned (1) or a salt thereof to a mammal;
(33) a method for preventing and treating acute myocardial
‘ infarction in a mammal, which comprises administering an
effective amount of the compound according to the above-
10 mentioned (1) or a salt thereof to a mammal;
(34) a method for preventing and treating unstable angina
in a mammal, which comprises administering ‘an effective
amount of the compound according to the above-mentioned (1)
or a salt thereof to a mammal;
15 (35) a method for preventing and treating peripheral artery
occlusion in a mammal, which comprises administering an
‘ effective amount of the compound according to the above-
mentioned (1) or a salt thereof to a mammal;
(36) a method for regressing a lipid-rich plaque in a
20 mammal, which comprises administering an effective amount
of the compound according to the above-mentioned (12), a
salt thereof or a prodrug thereof to a mammal;
(37) a method for regressing a lipid-rich plaque in a
mammal, which comprises administering an effective amount

25 of the compound according to the above-mentioned (18), a



25 di net hyl am noethyl and the like); 21 (iv) a Cl_4 alkyl group substituted
by a carboxyl group (for exanple, carboxynethyl, carboxyethyl and the
like); (v) a Cl_4 alkyl group substituted by a Cl_4 al koxy-carbonyl group
(for exanple, nethoxycarbonylethyl, 5 ethoxycarbonylethyl and the |ike);
(vi) a Cl_4 alkyl group substituted by a fyydroxyl group (for exanple,
hydroxynet hyl, hydroxyethyl and the like); (vii) a Cl.4 alkyl group
substituted by a Cl_4 al koxy group which may be substituted by a Cl 4

al koxy group or phenoxy 10 group (for exanple, nethoxynethyl,

met hoxyet hybaltethexgefhylk andrbheuli kepreb¥i itb) aameam@16ycl oal kyl group
(for exanple cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl and the
like); (ix)(ashakogea afonhéfebmpbaﬁﬂ|@ccEEthgnQo %hbogbBQe—m%%tgb%@une

iodine and the like); (x) a nitro group; (xi) a cyano group; (xii) a
hydroxyl group; dixiai)sad tClt e BeKOX Y o OpPo it £Ag MRY pr§&b§$éﬁukﬁqu£ an
20 optionally hal ogenated Cl_4 al koxy group (for™ exanple, hoxy,

d|f|uoroneth@gyesgihﬁlggéﬁﬂﬁthoxy, et hoxy, 2,2, 2- trlfluoroethoxy,
propyl oxy, butoxy, isopropyloxy and the Ilke), Cl_4 al koxy group or

phenoxy groypg) a use of the compound according to the above-mentioned
(1) or a salt thereof for producing a prophylactic and
therapeutic agent against acute coronary artery syndrome;

. (40) a use of the compound according to the above-mentioned
(1) or a salt thereof for producing a prophylactic and

10 therapeutic agent against acufe myocardial infarction;
(41) a use of the compound according to the above-mentioned
(1) or a salt thereof for producing a prophylactic and
therapeutic agent against unstable angina;
(42) a use of the compound according to the above-mentioned
15 (1) or a salt thereof for producing a prophylactic and
therapeutic agent against peripheral artery occlusion;

. (43) a use of the compound according to the above-mentioned
(12), a salt thereof or a prodrug thereof for producing a
lipid-rich plaque regressing agent;

20 (44) a use of the compound according to the above-mentioned
(18), a salt thereof or a prodrug thereof for producing a

lipid-rich plaque regressing agent, and the like.

BEST MODE FOR CARRYING OUT THE INVENTION

25 In Formula [I] shown above, a cyclic hydrocarbon in an



(xiv) a Cl_4 alkylthio group which may be substituted by an 25 optionally
hal ogenated C1_4 al kylthio group (for exanple, 22 nethylthio,
di fl uoronethylthio, trifluoromethylthio, ethylthio, propylthio,
i sopropylthio, butylthio and the Ilike), Cl_4 al koxy group or phenoxy
group; (xv) an amino group: 5 (xvi) a nori® or di-Cl-4 alkylam no group
(for exanple, nethylam no, ethylam no, propylam no, dinethylam no,
diethylam no and the like); (xvii) a cyclic amno group (for exanple, a 5-
to 9 menbered cyclic am no group which may contain 1 to 3 10 heteroatons
such as oxygehiandldyl faubsitometéd agdiliiconhydroctrbgen mémmssented by
specifically, pyrrolidinyl, piperidinyl, piperazinyl, norpholinyl and the
like); (xvikihga Clmdyal Kyplr- cexdraple anbeo agr oup, ($atuexead! aydraeatpoani no,
propi onyl am no, butyrylam no and the like); 15 (xix) an am nocar bonyl oxy
group; (xx)rangono-eoy.di - Cicytlapadpmeno- caibpny| osyclobupahéor rexanple,
met hyl am nocar bonyl oxy, ethyl am nocarbonyl oxy, di methyl am nocarbonyl oxy, di
et hyl ani nocaybbopknkgnandinke dyidehexa?{e (xig, acfdidnabkyhsukiagykar no
group (for exanple, nethylsulfonylam no, ethylsulfonylan no,
propyl Sul f onyéanminkegnd tbe,l i k@)saturated hydrocarbon ring (e.gq.,
cyclopentene ring, cyclohexene ring, cycloheptene ring,
benzene ring and the 1like). Among those listed above, a
‘ 'Cs.; saturated hydrocarbon ring (e.g., cyclopentane ring,
cyclohexane ring and the like), C., unsaturated hydrocarbon
10 ring (e.g., cyclopentene ring, cyclohexene ring, benzene
ring and the like) are preferred, with a benzene ring being

especially preferred.
A substituent in an optionally substituted cyclic
hydrocarbon described above may for example be:
15 (1) an optionally halogenated C;,, alkyl group (for example,
methyl, chloromethyl, difluoromethyl, trichloromethyl,
. trifluoromethyl, ethyl, 2-bromoethyl, 2,2,2-trifluoroethyl,
propyl, isopropyl, 3,3,3-trifluoropropyl, butyl and the
like);
20 (ii) a C,, alkyl group substituted by an amino group (for
example, aminomethyl, 2-aminoethyl and the like);
(1ii) a C,, alkyl group substituted by a mono- or di-C,,
alkylamino group (for example, methylaminomethyl,
dimethylaminomethyl, 2-methylaminoethyl, 2-

25 dimethylaminoethyl and the like);



Cl- 4 al koxy-carbonyl group (for exanple, methoxycarbonyl, ethoxycarbonyl,
propoxycarbonyl, 25 isobutoxycarbonyl and the like); 23 (xxiii) a
benzyl oxycar bonyl group; (xxiv) a carboxyl group; (xxv) a Cl-6

al kyl -carbonyl group (for exanple, nethylcarbonyl, ethylcarbonyl,
butyl carbonyl and the like); 5 (xxvi) a @36 cycl oal kyl -carbonyl (for

exanpl e,

cycl ohexyl carbonyl and the like); (xxvii) a carbanoyl group;

(xxviii) a nmono- or di-Cl-4 al kyl carbanoyl group (for exanple, _
net hyl carbanoyl, et hyl carbanoyl, propyl carbanoyl, 10 butyl carbanoyl, di
et hyl car bambdyV) di But ydteybagoylp asdbshetuteleby a&xxbxpboayClgtoup (for
al kyl sul fonyl group (for exanple, nethylsulfonyl, ethylsulfonyl,

propyl sul f oayémphd, t berbbkikeethyls €CaxkdxgeChyh ahkykhgr dtigesybstitut ed

[1] C1-4 alkyl (e.g., wmethyl), [2] Cl-4 alkylsulfonyl (e.g.,
met hyl sul f oy} ) a [3],, alayT6-gkdur yulgstoikputidd chy may chavalapkiyeaakbynyl
hal ogenated Cl1-4

5

10

15

20

25

group (for example, methoxycarbonylethyl,
ethoxycarbonylethyl and the like);

(vi) a C,, alkyl group substituted by a hydroxyl group (for
example, hydroxymethyl, hydroxyethyl and the like);

(vii) a C,, alkyl group substituted by a C,, alkoxy group
which may be substituted by a C,, alkoxy group or phenoxy
group (for example, methoxymethyl, methoxyethyl,
ethoxyethyl and the like);

(viii) a Cy, cycloalkyl group (for example, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl and the like);

(ix) a halogen atom (for example, fluorine, chlorine,
bromine, iodine and the like);

(x) a nitro group:;

(xi) a cyano group;

(xii) a hydroxyl group;

(xiii) a C,, alkoxy group which may be substituted by an
optionally halogenated C,, alkoxy group (for example,
methoxy, difluoromethoxy, trifluoromethoxy, ethoxy, 2,2,2-
trifluoroethoxy, propyloxy, butoxy, isopropyloxy and the
like), C,, alkoxy group or phenoxy group;

(xiv) a C,, alkylthio group which may be substituted by an

optionally halogenated C,, alkylthio group (for example,

by



al kyl (e.g., nethyl, trifluoromethyl), halogen (e.g., fluorine, chlorine)
or a hydroxyl group (for exanple, 20 phenyl, naphthyl, hydroxyphenyl,

nmet hyl phenyl, chl orophenyl and the like) , [4] C7-15 aral kyl (for exanple,
benzyl) , [5] Cl1-4 alkoxy-Cl-4 alkyl (for exanple, propoxyethyl and the
like), [6] a 5- to 9-membered heterocycliz2 group which contains 1 to 3

het eroatons such as nitrogen, oxygen and 25 sulfur atoms in addition to
carbon atons (for exanple, 24 piperidinyl, piperazinyl, norpholinyl,
thienyl, furyl, pyridyl, pyrimdinyl, thiazolyl, benzothiazolyl,

benzoi sot himebhyl thbenzoxazi fillyo hemneth soxteze] yl  araith&orbméehy 1Rl g
cyclic amno group substituted by one or two 5 substituents selected from
hydroxyl, tétbyltbko, thiopplanito,thesdpkepyiohiexamleylihio tand- werbered
cyclic amno group which may contain 1 to 3 heteroatoms such as oxygen
and sul fur atbes,iq, additoon goomdtsogsendrysgrepeei fically, pyrrolidinyl,
pi peridinyl, piperazinyl, 3,6- 10 di hydropyridin-1(2H)-yl,

[ 1, 3] thi azoke{ 4, anbdpynodgpedp2H) yl, morpholinyl), (for exanple,

nor phol i nomet hyl ,  4-phenyl - 1-pi perazi nyl met hyl, 2-morpholinoethyl,
3-pipe5azinyk@tppyi,moﬁonetbylsﬂtkggylamkpgéﬁghaylggéﬁyl,Yﬂﬂpegggbphé,

pi per azi nyl net hyl , 4-(4-hydroxyphenyl)-1-pi perazi nyl nethyl, 15

4- hydr oxypipethgl ayinef hyl etdyneriovey- 4- PhESWYlamino, dimethylamino,

diethylamino and the like);
. (xvii) a cyclic amino group (for example, a 5- to 9-
membered cyclic amino group which may contain 1 to 3
10 heteroatoms such as oxygen and sulfur atoms in addition to
nitrogen atoms, specifically, pyrrolidinyl, piperidinyl,
piperazinyl, morpholinyl and the like);
(xviii) a C,, alkyl-carbonylamino group (for example,
acetylamino, propionylamino, butyrylamino and the like);
15 (xix) an aminocarbonyloxy group;
(xx) a mono- or di-C,, alkylamino-carbonyloxy group (for
' example, methylaminocarbonyloxy, ethylaminocarbonyloxy,

dimethylaminocarbonyloxy, diethylaminocarbonyloxy and the

like):
20 (xx1) a C,, alkylsulfonylamino group (for example,
methylsulfonylamino, ethylsulfonylamino,

propylsulfonylamino and the like);
(xxii) a Cios alkoxy-carbonyl group (for example,
methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl,

25 isobutoxycarbonyl and the like):



pi peri di nyl net hyl, 4-phenyl pi peridinylnmethyl, 4-(2 0
pyridyl)-1-pi perazinyl nethyl, 4-(4-hydroxyphenyl)-1 piperazi
(4- phenyl -3, 6-di hydropyridin-1(2H)- yl)methyl and the like);
Cl 4 alkyl group substituted by a Cl1_6 al kyl - carbonyl oxy gr
exanpl e, met hyl carbonyl oxy, ethyl carbony2®xy, butyl carbonyl
like); (xxxii) a ClL 4 alkyl group substituted by an am no gr
substituted by a 5- to 9-nenbered heterocyclic group which

nyl met hyl ,

20 (xxxi) a
oup (for
oxy and the
oup

25 contains 1

to 3 heteroatons such as nitrogen, oxygen and 25 sulfur atons in addition

to carbon atBrtiffon branplexyctbbenyl, genyl;, pyridyl, pyri
t hi azolyl, benzothi azolyl, benzoisothiazolyl, benzoxazolyl,
benzoi soxazokyhivand thebbkke) gteug,;, nethyl (2- 5 pyridyl)am
Cl 4 al kyl group substituted by an am no group substituted

and Cl_4 al kykvgar banyl d.e. 9. .alkpt-uddusriyly| cagbomy! ) ankpe) ;
Cl 4 alkyl group substituted by an amino group ~ 10 substitut

al kyl and Gaetayawkbeaympnythpecgrbon?&; hyl.theezeybham aak;
al kyl group substituted by a C1_6 al ky car bonyl oxy group

met hyl sar bonykoxy, ef hyl ear.bonydpxyoa briy VL 6arbenyl oxy @l t
cyclohexylcarbonyl and the like);
(xxvii) a carbamoyl group;
. (xxviii) a mono- or di-C,, alkylcarbamoyl g

example, methylcarbamoyl, ethylcarbamoyl, propyl

m di nyl

no); (xxxiii) a

by Cl_4 al kyl
%ﬁg\lle a

ed by

£h¥X ¥ ked ;CL_4

(for exanple,

he ckizk@h e,

roup (for

carbamoyl,

10 butylcarbamoyl, diethylcarbamoyl, dibutylcarbamoyl and the

like),
(xxix) a Cie alkylsulfonyl group (for
methylsulfonyl, ethylsulfonyl, propylsulfonyl
like);

15 (xxx) a Cy¢ alkyl group substituted by [1] C,, al

example,

and the

kyl (e.g.,

methyl), [2] C,,, alkylsulfonyl (e.g., methylsulfonyl), [3],

. a Cgy, aryl group which may have optionally halogenated C,,

alkyl (e.g., methyl, trifluoromethyl), halogen (e.qg.,

fluorine, <chlorine) or a hydroxyl group (for

20 phenyl, naphthyl, hydroxyphenyl, methylphenyl, ch

example,

lorophenyl

and the like), [4] C, ;¢ aralkyl (for example, benzyl), [5]

Ci., alkoxy-C,,, alkyl (for example, propoxyethyl and the

like), [6] a 5- to 9-membered heterocyclic group which

contains 1 to 3 heteroatoms such as nitrogen, oxygen and

25 sulfur atoms in addition to carbon atoms (for example,



15 (xxxvi) a Cl_4 al kyl group substituted by a nono- or di-Cl_4

al koxy-Cl_4-al kyl -am no group (e.g., butoxypropyl am no); (xxxvii) a ClL_4
al kyl group substituted by a 5- to 9 nenbered heterocyclic group which
contains 1 to 3 heteroatons such as nitrogen, oxygen and sulfur atons in
20 addition to carbon atons (for exanple,24hienyl, furyl, pyridyl,
pyrimdinyl, thiazolyl, benzothiazolyl, benzoisothiazolyl, benzoxazolyl,
benzoi soxazolyl and the 1like)-thio group (e.g., 2-pyridylthio); (xxxviii)
an oxo group; 25 (xxxix) a Cl_4 al koxy-carbonyl C2_6al kenyl group (e. g. ,
26 net hoxycribenybehmyl ampdpehedinkd),; (mompdohirGRlp akkenpyikylgr ofimryl,
substituted by a carboxyl group (e.g., carboxyvinyl and the like); (xxxxi)
a Cl_4 al kybygidup,substpyuniretdiyyh, cyancigrammglyl, (e. gbenzypamdretdiyll),, and

"an optionally substituted heterocyclic group” described below itself may
al so be enpkoyedsathaagobglit ueahzorasaldlcycbéwzdysbosasbph. ahe taane or
difference 1 to 5, preferably 1 to 3 of these substituents nmay be in any
substi t ut ablekpdsi tli7dns d-Amongmihosgrbupt edibahaveit g efer 688 or two
substituents are (i) a halogen atom (for exanple, fluorine, chlorine,
brom né andsthethitkehts(ke)eanedptironahlydrbalogenatied,Cbhxb, thioxo and
the 1like (for example, a 5- to 9-membered cyclic amino
group which may contain 1 to 3 heteroatoms such as oxygen
. and sulfur atoms in addition to nitrogen atoms,
specifically, pyrrolidinyl, piperidinyl, piperazinyl, 3,6-

10 dihydropyridin-1(2H)-yl, [1,3]thiazolo[4,5-blpyridin-3(2H)-
yl, morpholinyl), (for example, morpholinomethyl, 4-phenyl-
l-piperazinylmethyl, 2-morpholinoethyl, 3-piperazinylpropyl,
4-methylsulfonyl-piperazinylmethyl, 4-benzyl-1-
piperazinylmethyl, 4-(4-hydroxyphenyl)-l-piperazinylmethyl,

15 4-hydroxypiperidinylmethyl, 4-hydroxy-4-phenyl-
piperidinylmethyl, 4-phenylpiperidinylmethyl, 4- (2~

. pyridyl)-1l-piperazinylmethyl, 4-(4-hydroxyphenyl)-1-
piperazinylmethyl, (4-phenyl-3, 6-dihydropyridin-1 (2H) -
yl)methyl and the like);

20 (xxxi) a C,, alkyl group substituted by a C,, alkyl-
carbonyloxy group (for example, methylcarbonyloxy,
ethylcarbonyloxy, butylcarbonyloxy and the like);

(xxxii) a C,, alkyl group substituted by an amino group

substituted by a 5- to 9-membered heterocyclic group which

25 contains 1 to 3 heterocatoms such as nitrogen, oxygen and



al kyl group (for exanple, nethyl, chloromethyl, 15 difl uoronethyl,
trifluoronethyl, ethyl, propyl, isopropyl and the like), (iii) a C3_6

cycl oal kyl group (for exanple, cycl opropyl, cyclobutyl and the |ike),

(iv) a hydroxyl group, (v) an optionally hal ogenated C1_4 al koxyl group
(for exanple, nethoxy, difluoronethoxy, 25ifluoronethoxy, ethoxy 20 and
the like), (vi) an optionally hal ogenated Cl1_4 al kylthio group (for

exanple, methylthio, trifluorothio, ethylthio and the like), (vii) an

am no group, (viii) a nmono- or di- Cl_4 alkylamno group (for exanple,

net hyl ami nosugfhyl amoras idi medliytashnoso diceidydrmanmbaemand(tdhe lddemb1e|i X) a
Cl 4 25 al koxy-carbonyl group (for exanple, nethoxycarbonyl, 27

et hoxycar bohjiieapd, t he fuke), (X)ppridy®, al Ky MmaupinEubst i teytied Ay 18
cyclic amno group (for exanple, a 5- to 9-nenbered cyclic am no group

whi ch may cbehabbhiakel131, het er oai&ido Sa6th Bz OKYDEN and Bl 310QR8 1 N
addition to 5 nitrogen atons, specifically, pyrrolidinyl, piperidinyl,

mor phol i nyl bandot Bexhikkey1whi cdndray Beesubsiikuied bye a; C6- 12c3hyh @Loup
(for exanple, phenyl, naphthyl and the like), (for exanple,

mor phobi nongyhytiyl #aphasyl-1 pi perazi nyl nethyl, 2-norpholinoethyl,
3-pi perazinyl propyl 10 and the like) and (xi) a carboxyl group and the

15 2" A ] SO P Pt s B9 9 SRk
substituted by C,, alkyl and C,, alkyl-carbonyl (e.g.,
. methyl (methylcarbonyl)amino) ;
(xxxiv) a C,, alkyl group substituted by an amino group
10 substituted by C,, alkyl and Ce-:2 aryl-carbonyl (e.g.,
methyl (benzoyl)amino) ;
(xxxv) a C;, alkyl group substituted by a C,.¢ alkyl-
carbonyloxy group (for example, methylcarbonyloxy,
ethylcarbonyloxy, butylcarbonyloxy and the like);
15 (xxxvi) a C;, alkyl group substitutéd by a mono- or di-C,,
alkoxy-C, ,~alkyl-amino group (e.g., butoxypropylamino) ;

. (xxxvii) a C,, alkyl group substituted by a 5- to 9-
membered heterocyclic group which contains 1 to 3
hetercatoms such as nitrogen, oxygen and sulfur atoms in

20 addition to carbon atoms (for example, thienyl, furyl,
pyridyl, pyrimidinyl, thiazolyl, benzothiazolyl,
benzoisothiazolyl, benzoxazolyl, benzoisoxazolyl and the
like)-thio group (e.g., 2-pyridylthio);

(xxxviii) an oxo group;

25 (xxxix) a C,, alkoxy-carbonyl C, .alkenyl group (e.g.,



like), (iii) a C3_6 cycloal kyl group (for exanple, cyclopropyl, cyclobutyl
and the like), (iv) a hydroxyl 15 group, (v) a Cl_4 al koxy group (for
exanpl e, methoxy, ethoxy and the like), (vi) a ClL_6 al kyl group
substituted by a cyclic amno group (for exanple, a 5- to 9-nenbered
cyclic am no group which may contain 1 ta2@ heteroatons such as oxygen and
sul fur atoms in addition to nitrogen atons, 20 specifically, pyrrolidinyl,
pi peridinyl, piperazinyl, 3,6 dihydropyridin-1(2H)-yl, norpholinyl and the
l'i ke) which may be substituted by a C6-12 aryl group (for exanple,
phenyl , naphehhibxgndrbheylvkeyl éhdr téxadplke,) ; nor phol i nonet hyl,
4-phenyl - | - pi perazi nyl methyl, 2 25 norphol i noethyl, .
(4- phenyl - 3(8xdkhydr Ghyr iadikenl(12idr2fp ydukedtit yted-pype razboxkpr emdumnd
the like) and (vii) a carboxyl group being especially preferred. In Fornula
[1] shown albeve, , achebexgeoyakilcandnghienldake)b optional |y substituted
heterocyclic group represented by ring A may, for exanple, be a 5- to
9- menber ed, (prekeéfabd yC,5- arkr ngrbepedsab otath€ehety ogycdysnd i REgyvi ng
1to 4, preferably 1 to 2 heteroatons such as nitrogen, oxygen and _
sul fur5at ongel 9. addidjaionet opr PoN anes. "dA Susdt Bdh a0 DBt isgpeleneeyc! ic
group may, for exanple, be an aromatic nonocyclic heterocyclic ring such
as furan rhagerbbyophenegfoild! REIHibdd NBel1AZOLEBE I IRy also be
employed as a substituent on said cyclic hydrocarbon. The
' same or difference 1 to 5, preferably 1 to 3 of these
substituents may be in any substitutable positions.

10
Among those listed above, preferred substituents are
(1) a halogen atom (for example, fluorine, chlorine,
bromine and the like), (ii) an optionally halogenéted Cis
alkyl group (for example, methyl, chloromethyl,
15 difluoromethyl, trifluoromethyl, ethyl, propyl, isopropyl
and the like), (iii) a C, cycloalkyl group (for example,
‘ cyclopropyl, cyclobutyl and the 1like), (iv) a hydroxyl
group, (v) an optionally halogenated C,, alkoxyl group (for
example, methoxy, difluoromethoxy, trifluoromethoxy, ethoxy
20 and the like), (vi) an optionally halogenated C,, alkylthio
group (for example, methylthio, trifluorothio, ethylthio
and the like), (vii) an amino group, (viii) a mono- or di-
Ci.; alkylamino group (for example, methylamino, ethylamino,
dimethylamino, diethylamino and the 1like), (ix) a C,,

25 alkoxy-carbonyl group (for example, methoxycarbonyl,



i soxazoline ring, thiazoline ring, isothiazoline ring, imdazole ring,
pyrazole ring, 1,2, 3-oxadiazole ring, 15 1, 2, 4-oxadi azol e ring,

1, 3, 4-oxadi azole ring, 1,2,5- oxadiazole ring, 1,2,3-thiadiazole ring,

1, 2, 4-t hi adi azol e ring, 1,3,4-thiadiazole ring, 1,2,3-triazole ring,
1,2,4 triazole ring, tetrazole ring, pyridine ring, pyridazine  ring,
pyrimdine ring, pyrazine ring, triazine ring and the 20 |ike. Anobng those
| i sted above, furan ring, thiophene ring, pyrrole ring, oxazole ring,

i soxazol e ring, imdazole ring, pyrazole ring, 1,2,3-thiadiazole ring,

1,2, 4-triazekboryngrbohglr azake theg, 1ﬁ$@|d|naxn|n@, myrd daaikye rigiebup
thlazole ring and thiadiazoline ring are preferred, with furan ring, 25

t hi ophene rbsnpsandupgdi diynes répngl bei agiaspgeoabl y fyrefedmsie 29aA5- to
substituent which nmay be possessed by an optlonally substituted

het erocycl i 6-penbprdescsydeit ahardaonByrohr whdephey heorddidianioptsdonal Iy
hal ogenated C1_4 al kyl group (for exanple, nethyl, chloronethyl,

dIfIuoronethyterEatbmethtQW%hhwxyddﬂfdﬂ&”éﬁ&i&W'at@&@Yﬂn addition to
2, 2-di bronoethyl, 2,2,2-trifluoroethyl, propyl, isopropyl, 3,3, 3-

trlfIuBroprﬁmykogbﬂtyét@mﬁ thpédf&ﬁcaKlY) ﬁgidiﬁaﬂﬂyqa|kbﬁpe&&@ﬁ%yﬁfor
exanpl e, cyclopropyl, cyclobutyl, cyclopentyl cyclohexy and the ke)

(iii) a hal sgephalony(f andexaephake) 1errfl|d}prniafy3 be,ché@éwftu@é@nwea codi ne
and the like); (iv) a nitro group; (v) a cyano group; (vi) a hydfoxyl®

gr oup; 12 aryl group (for example, phenyl, naphthyl and the like),
. (for example, morpholinomethyl, 4-phenyl-1-~
piperazinylmethyl, 2-morpholinoethyl, 3-piperazinylpropyl
10 and the like) and (xi) a carboxyl group and the like, with
(1) a halogen atom (for example, fluoro, chloro and the
like), (ii) a C., alkyl (for example, methyl, ethyl and the
like), (iii) a Cy4 cycloalkyl group (for example,
cyclopropyl, cyclobutyl and the 1like), (iv) a hydroxyl
15 group, (v) a C,, alkoxy group (for example, methoxy, ethoxy
and the like), (vi) a C, alkyl group substituted by a
‘ cyclic amino group (for example, a 5- to 9-membered cyclic
amino group which may contain 1 to 3 hetercatoms such as
oxygen and sulfur atoms in addition to nitrogen atoms,
20 specifically, pyrrolidinyl, piperidinyl, piperazinyl, 3,6-
dihydropyridin—l(2H)—yl, morpholinyl and the 1like) which
may be substituted by a C,,, aryl group (for example,
phenyl, naphthyl and the like}, (for example,
morpholinomethyl, 4-phenyl-l-piperazinylmethyl, 2-

25 morpholinoethyl, (4-phenyl-3, 6-dihydropyridin-1(2H) -



(vii) an optionally hal ogenated Cl_4 al koxy group (for exanple, nethoxy,
fl uoronet hoxy, difluoronethoxy, trifluoronethoxy, ethoxy,
2,2,2-trifluoroethoxy, propyloxy, 15 butyloxy, isopropyloxy and the |ike);
(viii) an optionally halogenated C1_4 alkylthio group (for exanple,
met hyl thio, difluoromethylthio, trifluoraavethylthio, ethylthio,

propyl thio, isopropylthio, butylthio and the like); (ix) an am no group;
(x) a mono- or di-Cl_4 alkylanino group (for 20 exanple, nethylam no,

et hyl am no, propyl am no, dinethylanm no, diethylamno and the like); (xi) a
cyclic ani pomgtbup) | f S-pepamplzé nyd proplyd Gmenbire ed iky¢l i caredri ROiigr @up
which may contain 1 to 3 heteroatons such as oxygen and sulfur atons in
addi ti on t ocarborgéngabopsbéling expepliell@Sppyfeelkedno, piperidino, _
nor phol ino and the like) and the 30 like]; (xii) a Cl_4 alkyl-carbonyl am no
group (for exanple, acetylam no, propionylanino, butyrylamno and the
like); (xiii) an am nocarbonyl oxy group; (xiv) a nono- or di-Cl 4

al kyl am nocar bonyhorgrgu@ep [(fosheranpitovd, rethytarepsai boRYheXYn an
et hyl am nocar bonyl oxy, di net hyl am nocar bonyl oxy, di et hyl am nocar bonyl oxy

and thg |i&spﬁ;io(lal/).ya@ﬂbﬁi&id@é&uhﬁeQ@Y%@cQchr?H&uﬁfqe fd by
nmet hyl sul f onyl anmi.no, et hyl sul fonyl am no, propyl sulfonylamno and the I'ike);
(xvi) a Cl_dinykAXyay, for example, be a 5- to 9-membered, preferably
5~ or 6-membered aromatic heterocyclic ring having 1 to 4,
’ preferably 1 to 2 heteroatoms such as nitrogen, oxygen and
sulfur atoms in addition to carbon atoms.

10 Such an aromatic heterocyclic group may, for example,
be an aromatic monocyclic heterocyclic ring such as furan
ring, thiophene ring, pyrrole ring, oxazoline ring,
isoxazoline ring, thiazoline ring, isothiazoline ring,
imidazole ring, pyrazole ring, 1,2,3-oxadiazole ring,

15 1l,2,4-oxadiazole ring, 1l1,3,4-oxadiazole ring, 1,2,5-
oxadiazole ring, 1,2,3-thiadiazole ring, 1,2,4-thiadiazole

‘ ring, 1,3,4-thiadiazole ring, 1,2,3-triazole ring, 1,2,4-
triazole ring, tetrazole ring, pyridine ring, pyridazine
ring, pyrimidine ring, pyrazine ring, triazine ring and the

20 like. Among those listed above, furan ring, thiophene ring,
pyrrole ring, oxazole ring, isoxazole ring, imidazole ring,
pyrazole ring, 1,2,3-thiadiazole ring, 1,2,4-triazole ring,
tetrazole ring, pyridine ring, pyridazine ring, thiazole
ring and thiadiazoline ring are preferred, with furan ring,

25 thiophene ring and pyridine ring being especially preferred.



10 carbonyl group (for exanple, nmethoxycarbonyl, ethoxycarbonyl,

propoxycar bonyl, isobutoxycarbonyl and the 1like); (xvii) a carboxyl group;
(xviii) a C,_6 al kyl- carbonyl group (for exanple, nethylcarbonyl,

et hyl carbonyl, butyl carbonyl and the like); (xix) a C3_6 _

cycl oal kyl carbonyl 15 group (for exanpl e,2xycl ohexyl carbonyl and the I|ike),
(xx) a carbanoyl group; (xxi) a nmono- or di-Cl 4 al kyl carbanmoyl group
(for exanple, nethylcarbanoyl, ehtyl carbanoyl, propyl carbanoyl, N

but yl car banmoyl , di et hyl car banoyl dibutylcarbannyl and the Ilke); (xxii) a
Cl1_6 al kyl sul f onil s2Bsgiaupntf ehietanpde barepbyssuséanyl;, aat bytswnbany ,
propyl sul fonyl and the like); (xxiii) a C3-6 cycl oal kyl sul fonyl (for

exanpl e, cyslbpentytsdl flostyeroceyriohepndugul Hesykined tasovekalay (Xfo) a
C6_10 aryl group (for exanple, phenyl, naphthyl and the like); (xxv)

phenoxy, 25ekempdygl, behefioxysar b@ﬁﬁbnaﬂh%ﬁal@géha’ﬂé@'@@f bameylh, g3bup
phenyl car banmoyl , phenyl -Cl _4 al kyl - car bonyl am no, benzoyl am no,

phenyl - C1_4 (abky! sekbapyk, phesyhsul, f onghlorpheryk1Gl 4 dalekylbsekdicmyl,
phenyl - Cl1. 4 alkylsulfonylanlno or phenyl sul fonyl am no group [each phenyl

group 8r naphwhlérgm@unymay thavie udt drlet FAY, Sél@ﬁwtutzabl-@lg%mble%@ll to 3

substituents such as Cl_4 al kyl group (for exanple, nethy et hyl, propyl,

butyl, isoppppyb- @Bﬂflﬁ@rbékﬁ}l Cl_4 gkkeyy, isopropyl, 3,3,3-
trifluoropropyl, butyl and the like); (ii) a C,, cycloalkyl

. group (for example, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl and the like); (iii) a halogen atom (for example,

10 fluorine, chlorine, bromine, iodine and the like); (iv) a
nitro group; (v) a cyano group; (vi) a hydroxyl group;
(vii) an optionally halogenated C,, alkoxy group (for
example, methoxy, fluoromethoxy, difluoromethoxy,
trifluoromethoxy, ethoxy, 2,2,2-trifluoroethoxy, propyloxy,
15 butyloxy, isopropyloxy and the like); (viii) an optionally
halogenated C,, alkylthio group (for example, methylthio,

. difluoromethylthio, trifluoromethylthio, ethylthio,
propylthio, isopropylthio, butylthio and the like); (ix) an
amino group; (xX) a mono- or di-C,, alkylamino group (for

20 example, methylamino, ethylamino, propylamino,
dimethylamino, diethylamino and the 1like); (xi) a cyclic
amino group [for example, a 5- to 9-membered cyclic amino
group which may contain 1 to 3 heterocatoms such as oxygen

and sulfur atoms in addition to nitrogen atoms (for example,

25 pyrrolidino, piperidino, morpholino and the like) and the



group (for exanple, nethoxy, ethoxy, n-propyloxy, i propyloxy, n-butyl oxy
and the |ike), halogen atom (for 10 exanple, chloro, brono, iodo and the

| i ke), hydroxyl group, benzyl oxy group, am no group, nono- or di-Cl. 4

al kyl am no group (for exanple, nethylam no, dinethylamno, ethylam no,

di et hyl am no, diisopropylamno and the li3®), nitro group, C_6

al kyl carbonyl group (for exanple, 1l-oxoethyl, 1 15 oxopropyl, 1-oxobutyl
and the like) and the like]. The sane or different 1 to 5, preferably 1 to
3 of these substituents nay be in any substitutable positions. Anong those
li sted abovéikpief dxidd subst) talenis-@dirbod@ldmin® HabagenfatomxGEhele,
exanpl e, fluorine, chlorine, bromne and the like), (ii) an optionally

hal ogenat eda€2t¢lanlikyl g5oopiddpramxedpl eutiEtyEnieh! ananetky! 1ike) ;
di fl uoronethyl, trifluoronethyl, ethyl, propyl, isopropyl and the |ike),

(i) a C3_6xeyth oankydmiHoiridofl @xamgkeup?d (R4&)OR ORYhe-CY¥e! Qbuty! and
the like), (iv) a hydroxyl 32 group, (v) an optionally hal ogenated CI. 4

al koxyl grodpk{ieninexampbaylbri;hoxy, digkbupromet hoxyeytrifl uorgneifiexy,
ethoxy and the like), (vi) an optionally hal ogenated Cl1_4 alkylthio "group

(for esanpl getRpLAME hBESrbbAibYgr onet hyl thio, 5.ehhykiiingaReshia Jkike)
(vii) an amno group, (viii) a nono- or di-Cl 4 al kylam no group (for

F?ig?|ekiQ?&ﬂMé@H}DQmin@&QYb@Hymgxy¢iWEi@Vﬁ@fiﬁPmo@é§$8M§98§90eﬁﬂg the
1 like); (xv) a C,, alkylsulfonylamino group (for example,
. methylsulfonylamino, ethylsulfonylamino,
propylsulfonylamino and the 1like); (xvi) a C,, alkoxy-

10 carbonyl group (for example, methoxycarbonyl,
ethoxycarbonyl, propoxycarbonyl, isobutoxycarbonyl and the

like); (xvii) a carboxyl group; (xviii) a C, alkyl-
carbonyl group (for example, methylcarbonyl, ethylcarbonyl,
butylcarbonyl and the like); (xix) a C,, cycloalkylcarbonyl

15 group (for example, cyclohexylcarbonyl and the like), (xx)

a carbamoyl group; (xxi) a mono- or di-C,, alkylcarbamoyl

. group (for example, methylcarbamoyl, ehtylcarbamoyl,
propylcarbamoyl, butylcarbamoyl, diethylcarbamoyl,

dibutylcarbamoyl and the like); (xxii) a C,., alkylsulfonyl

20 group (for example, methylsulfonyl, ethylsulfonyl,
propylsulfonyl and the like); (xxidii) a Cie
cycloalkylsulfonyl (for example, cyclopentylsulfonyl,

cyclohexylsulfonyl and the like), (xxiv) a C.,, aryl group
(for example, phenyl, naphthyl and the like); (xxv) phenoxy,

25 benzoyl, phenoxycarbonyl, phenyl-C,_, alkylcarbamoyl,



a Cl_4 al koxy-carbonyl group (for exanple, nethoxycarbonyl, ethoxycarbonyl
and the like) and (x) a carboxyl group and 10 the like, with (i) a hal ogen
atom (for exanple, fluoro, <chloro and the like), (ii) a Cl.4 alkyl (for
exanple, methyl, ethyl and the like), (iii) a C3_6 cycloal kyl group (for
exanpl e, cyclopropyl, cyclobutyl and the3lke), (iv) a hydroxyl group, (V)
a Cl_4 al koxy group (for exanple, 15 nethoxy, ethoxy and the |ike) and (vi)
a carboxyl group being especially preferred. In Formula [I] shown above,
a 5- or 6-nenbered honocyclic ring represented by ring B may, for exanple,
be 20 a cycpbpenlaaebainngl,cycl ohepdaereyX+®g, cycl opery@rearbogylamino,
cycl ohexene ring, cyclopentadi ene ring, cyclohexadiene ring, benzene ring

and the |ikeenAophgmihose Idrstrad -dhove,abkyyel fihexane phegyleydifohgiene
ring, cyclopentadiene ring and benzene ring are preferred, with a

cycl ohexanephénglafd, 23kgysudfentyadi eteenylng,bei bk ebpeltohyyamt ©b eoired.
33 In Fornmula [I] shown above, a 5- or 6-nenbered heterocyclic ring

repr esent edpbgnylagl Bomayamino exeomb e, [edat aphengtl 6greaperead hapargayclic
ring which contains 1 to 3 heteroatons such as nitrogen, oxygen and sul fur

atons 5 insgeadpoha¥ tawde canbomsatanp sdbsbeteysbopepbane ibnRy Orto 3
cycl ohexane ring (e.g., pyrrolidine ring, pyrroline ring,

substituents such as C,, alkyl group (for example, methyl,

ethyl, propyl, butyl, isopropyl and the 1like), C,, alkoxy

. group (for example, methoxy, ethoxy, n-propyloxy, i-

propyloxy, n-butyloxy and the 1like), halogen atom (for

10 example, chloro, bromo, iodo and the like), hydroxyl group,

benzyloxy group, amino group, mono- or di-C,, alkylamino

group (for example, methylamino, dimethylamino, ethylamino,

diethylamino, diisopropylamino and the like), nitro group,

C..e alkylcarbonyl group (for example, 1l-oxoethyl, 1-

15 oxopropyl, l-oxobutyl and the 1like) and the 1like]. The

same or different 1 to 5, preferably 1 to 3 of these

. substituents may be in any substitutable positions.

Among those listed above, preferred substituents are

20 (1) a halogen atom (for example, fluorine, chlorine,
bromine and the 1like), (ii) an optionally halogenated C,_,

alkyl group (for example, methyl, chloromethyl,
difluoromethyl, trifluoromethyl, ethyl, propyl, isopropyl

and the like), (iii) a C,, cycloalkyl group (for example,

25 cyclopropyl, cyclobutyl and the 1like), (iv) a hydroxyl



i mdazolidine ring, imdazoline ring, pyrazolidine ring, pyrazoline ring,
pi peridine ring, piperazine ring, norpholine ring, thionorpholine ring,

di hydrofuran ring, 10 tetrahydrofuran ring, a-pyrane ring, y-pyrane ring,
di hydropyrane ring, tetrahydropyrane ring, 1- thiacyclohexane ring,

1-t hi a-5-cycl ohexene ring, 1-thia- 3,5-cyd ohexadiene ring and the like); a
5- or 6-nenbered aromatic heterocyclic ring (e.g., furan ring, thiophene
15 ring, pyrrole ring, oxazoline ring, isoxazoline ring, thiazoline ring,

i sothiazoline ring, imdazole ring, pyrazole ring, 1,2, 3-oxadiazole ring,
1, 2, 4- oxadi gzolip, r i(my, ah, 8ptioxadilyz hlad ogiemg.ted, Z, 5- at&dikgiokheonpng fok, 2, 3-
t hi adi azole ring, 1,2,4-thiadiazole ring, 1,3, 4-thiadiazole 20 ring,

1,2, 3-tri azekempilag, métBo#yt r dafdlierpmeghoket, r azadlfe uokomg £ hpyk/, dieft@ oixkiyng,
pyridazine ring, pyrimdine ring, pyrazine ring, triazine ring and the

| i ke). Ampngntihoke llhike)ed (shoven appyion@llilgi he licigegateyd 9], A8 kiilkGio

pi perazine ring, norpholine ring, thionorpholine ring, 25 dihydrofuran

ring, tetrabydupfurafori ngxangeane fdthg;lohidd Py rang lubRemedhpydnapyr ane
ring, furan ring, thiophene ring, pyrrole ring, oxazoline ring,

i soxazbl i neethpythlibi azel i tRe Niing),i SEYhipzeln ngmih&Ygricipjazey£i1) ng,
pyrazole ring, 1,2, 3-oxadiazole rlng 1,2, 4- oxadlazole ring, 1,3,4 5

oxadi azol e mbng- dr2dd- Q{_@daﬁzyl&nihﬁggréug 3rbhi adbAB?Le methylamino,

ethylamino, dimethylamino, diethylamino and the like), (ix)

’ a C,,, alkoxy-carbonyl group (for example, methoxycarbonyl,

ethoxycarbonyl and the like) and (x) a carboxyl group and

10 the like, with (i) a halogen atom (for example, fluoro,

chloro and the like), (ii) a C,, alkyl (for example, methyl,

ethyl and the 1like), (iii) a C,, cycloalkyl group (for

example, cyclopropyl, cyclobutyl and the 1like), (iv) a

hydroxyl group, (v) a C,, alkoxy group (for example,

15 methoxy, ethoxy and the like) and (vi) a carboxyl group

being especially preferred.

In Formula [I] shown above, a 5- or 6-membered

homocyclic ring represented by ring B may, for example, be

20 a cyclopentane ring, cyclohexane ring, cyclopentene ring,
cyclohexene ring, cyclopentadiene ring, cyclohexadiene ring,
benzene ring and the like. Among those listed above, a
cyclohexane ring, cyclohexene ring, cyclopentadiene ring

and benzene ring are preferred, with a cyclohexane ring and

25 cyclopentadiene ring being especially preferred.



ring, 1,2,4-thiadiazole ring, 1,3,4-thiadiazole ring, 1,2,3-triazo|e_ring,
1,2,4-triazole ring are preferred, wth an a-pyrane ring and furan ring
bei ng especially preferred. 10 Wien ring B has a further substituent in
addition to - DE-G Ar-, then said substituent may, for exanple, be a
group derivatized froman optionally subsi3tuted cyclic hydrocarbon or an
optional Iy substituted heterocylic ring 15 described above in addition to
an oxo group and thioxo group. Among those |isted above, (i) a group
derived from a substituted cyclic hydrocarbon, (ii) an oxo group, (iii) a
thi oxo group arelprefFermeda WITh ashophi ondblky, substi ubed EherylbegleRUP,
oxo group and thioxo group being 20 especially preferred. A substituent

whi ch may bbepessegsédc hyrgairbphesantgl obp Rasga BYeady NIk Mexampie,t he

substituent in an optionally substituted cyclic hydrocarbon

descri bed

above. A hydeoaabbobrgéempmberad hpteedakkyisubshigt whedh 2Bnkwdnecar ben
group represented by Rl, R, Rea, R3, R4 and R5 35 in Formula [|I] described

above may, Bomeparpitmdesash ald phatiregkhneasx@syching) YDF@Eankoms
group, alicyclic hydrocarbon group and aryl group, with an aliphatic

linear5 hydinsgeha@nogr QUR DS N &{¥&@Fs in the cyclopentane ring or

cyclohexane ring (e.g., pyrrolidine ring, pyrroline ring,

imidazolidine ring, imidazoline ring, pyrazolidine ring,

’ pyrazoline ring, piperidine ring, piperazine ring,

morpholine ring, thiomorpholine ring, dihydrofuran ring,

10 tetrahydrofuran ring, a-pyrane ring, Y-pyrane ring,

dihydropyrane ring, tetrahydropyrane ring, 1-

thiacyclohexane ring, 1l-thia-5-cyclohexene ring,

l-thia-

3,5-cyclohexadiene ring and the like); a 5- or 6é-membered

aromatic heterocyclic ring (e.g., furan ring,

thiophene

15 ring, pyrrole ring, oxazoline ring, isoxazoline ring,

thiazoline ring, isothiazoline ring, imidazole ring,

. pyrazole ring, 1,2,3-oxadiazole ring, 1,2,4-oxadiazole ring,

1,3,4-oxadiazole ring, 1,2,5-oxadiazole ring,

1,2,3-

thiadiazole ring, 1,2,4-thiadiazole ring, 1,3,4-thiadiazole

20 ring, 1,2,3-triazole ring, 1,2,4-triazole ring,

tetrazole

ring, pyridine ring, pyridazine ring, pyrimidine ring,

pyrazine ring, triazine ring and the like). Among those

listed above, a pyrrolidine ring, pyrroline ring,

piperazine ring, morpholine ring, thiomorpholine ring,

25 dihydrofuran ring, tetrahydrofuran ring, a-pyrane ring, y-



5 An aliphatic linear hydrocarbon group in said hydrocarbon group may be a
straight or branched aliphatic hydrocarbon group such as an al kyl group,
al kenyl group, alkynyl group and the Iike. One preferred especially is a
strai ght or branched al kyl group. Such an alkyl may, for 10 exanple, be a
Cl1_7 alkyl such as nethyl, ethyl, n-propyd4 isopropyl, n-butyl, isobutyl,
sec-butyl, tert-butyl, n- pentyl, isopentyl, neopentyl, 1-mnethylpropyl,

n- hexyl, isohexyl, 1,1-dinethylbutyl, 2,2-dinmethylbutyl, 3, 3- _

di met hyl butyl, 3, 3-dinethyl propyl, 2-ethylbutyl, n-heptyl 15 and the IiKke,
with a C3_5pgkkyk sdoly,asihydropylraniesephapyifuranseiugy! thieepeniylribei,ng
preferred and isobutyl and neopentyl being especially preferred. Said

al kenyl groppreraye frahgexamgd=mylie arlRgf abkeayblsuehrasqgyi AHiazlllivle

i sopropenyl, 2-nethylallyl, 1-propenyl, 2-nethyl-I-propenyl, 20

2-nmet hyl - 2- piapgnyisothindeide 2ihgt enthidBzdLe emyhg,2 ©Fytole butieny!

2- et hyl - 2-but enyl, 3-nethyl -2-butenyl, 1- pentenyl, 2-pentenyl,
3-pentenyl, 142perbeayli azéiaet hying; pent2nmdoxddiexeny! . 2-hexenyl, 3, 4-

3- hexenyl, 4-hexenyl, 5- hexenyl and the like, with vinyl, allyl,

i sopropenyl ox2d2azeethytiadd | Yh, 22 5FekBWk akoReopeiwd, 2-,7ethhi24nnoRaRy!
and 36 3-nethyl -2-butenyl being especially preferred. Sai'd al kynyl group

may, for examnbe, be B L2106 aligiyle suehngs et hywlendadfoPYIW! . ring,
2-propynyl, 1-butynyl, 2-butynyl, 3-
1,2,3-triazole ring, 1,2,4-triazole ring are preferred,
‘ with an o«-pyrane ring and furan ring being especially
preferred.
10
When ring B has a further substituent in addition to -
D-E-G-Ar-, then said substituent may, for example, be a
group derivatized from an optionally substituted cyclic
hydrocarbon or an optionally substituted heterocylic ring
15 described above in addition to an oxo group and thioxo
group. Among those listed above, (i) a group derived from
. a substituted cyclic hydrocarbon, (ii) an oxo group, (iii)
a thioxo group are ©preferred, with an optionally
substituted phenyl group, oxo group and thioxo group being
20 especially preferred. A substituent which may be possessed
by said phenyl group has a meaning similar to the
substituent in an optionally substituted cyclic hydrocarbon
described above.
A hydrocarbon group in an optionally substituted

25 hydrocarbon group represented by R', R’ R®®, R’ R! and R°



butynyl, 1-pentynyl, 2-pentynyl, 3-pentynyl, 4-pentynyl, 1 5 hexynyl,

2- hexynyl, 3-hexynyl, 4-hexynyl, 5-hexynyl and the Ilike, with ethynyl,

1- propynyl and 2-propynyl being especially preferred. An alicyclc

hydr ocarbon group in said hydrocarbon 10 group may, for exanple, be a
saturated or unsaturated alicyclic hydrocdE bon group such as a cycl oal kyl
group, cycl oal kenyl group, cycl oal kadi enyl group and the like. Such a
cycl oal kyl group is preferably a cycloal kyl group having 3 to 9 carbon
atons such as cycl opropyl, cyclobutyl, 15 cycl opentyl, cycl ohexyl,

cycl ohept yl incydwoctay| [I]cyddnmoiydd amdbaviee hake, fdd heaafple, cyisd oalnkyl
group such as cyclopropyl, cyclobutyl, cyclopentyl and cycl ohexyl being
especial |y piépbatéd. BandaryclaaydEehny) dralpdamhor orgrexapl alilkgca s _6
cycl oal kenyl group such as 2- 20 cycl openten-1-yl, 3-cyclopenten-I-yl,
2-cycl ohexehydirgpbarBoaygrohexamdl-adyl Igeygd obui€em-dnyhlipheyekopemntan- 1-y
and the like. Said cycloal kadi enyl group may, for exanple, be a C5_6
cycl oal kadi rpgkogaeupnsyebupsb@ifgCpekapentadi en-1-yl ,

2, 4-cycl ohexadi en- 1-yl, 2,5-cycl ohexadi en-1-yl. 25 An aryl group in said
hydr ocar bon gr OUHnrYB.)alJng{at?ﬂc exampb8r e v FEORYSH | cg%ufpuseﬁh polsygycl i c

aromati ¢ hydrocarbon group having 6 to 16 carbon atons, such

hydrocarbon group may be a straight or branched allphatlc
hydrocarbon group such as an alkyl group, alkenyl group,

’ alkynyl group and the like. One preferred especially is a
straight or branched alkyl group. Such an alkyl may, for

10 example, be a C;,, alkyl such as methyl, ethyl, n-propyl,
isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, n-

pentvyl, isopentyl, neopentyl, l-methylpropyl, n-hexyl,
isohexyl, 1,1-dimethylbutyl, 2,2-dimethylbutyl, 3,3-
dimethylbutyl, 3,3-dimethylpropyl, 2-ethylbutyl, n-heptyl

15 and the like, with a C;; alkyl such as n-propyl, isopropyl,
isobutyl, neopentyl being preferred and isobutyl and

‘ neopentyl being especially preferred. Said alkenyl group
may, for example, be a C,, alkenyl such as vinyl, allyl,
isopropenyl, 2-methylallyl, l-propenyl, 2-methyl-l-propenyl,

20 2-methyl-2-propenyl, 1l-butenyl, 2-butenyl, 3-butenyl, 2-
ethyl-l-butenyl, 2-methyl-2-butenyl, 3-methyl-2-butenyl, 1-
pentenyl, Z2-pentenyl, 3-pentenyl, 4-pentenyl, 4-methyl-3-
pentenyl, 1l-hexenyl, 2-hexenyl, 3-hexenyl, 4-hexenyl, 5-

hexenyl and the like, with vinyl, allyl, isopropenyl, 2-

25 methylalllyl, 2-methyl-l-propenyl, 2-methyl-2-propenyl and



phenyl, naphthyl, anthryl, phenanthryl, acenaphthylenyl and the like, with
a C6-10 aryl group such as phenyl, 1-naphtnyl 5 and 2-naphthyl being
especially preferred. Wien a hydrocarbon group descri bed above has a
substituent, the substituent may, for exanple, be an optionally substituted
aryl group, optionally substituted 10 cy3d oal kyl group or cycl oal kenyl
group, optionally substituted heterocyclic group, optionally substituted
am no group, optionally substituted hydroxyl group, optionally substituted
thiol group, acyl group, halogen atom(e.g., fluorine, chlorine, brom ne,

i odi ne and Bhmettbyl+Rebuterglgr digingar bspgtigldyp, pHdfer@dhup, Cand
group, optionally substituted al kyl group and the |like, and said

hydr ocar bonagikenpl maydoe Subst | fukedxanpll &,0 He (Ar ef,er ail Byrlyt 0sdrhofast hese
optional substituents in any substitutable positions. 20 An aryl group in

sai d opti onathynglbstli-pticedmarly,l 2gpetpyiny, flebwexayl,e, 2bsuty£p 16 3aryl
group such as phenyl, naphthyl, anthryl, phenanthryl, acenaphthyl enyl and

the |ike, mﬁtpnglgﬁlipeatyhyg;ogppéu@bngi,pbepéhtyhynaphtbbhtg&@l, 1-
2-napht hyl being especially preferred. A substituent on 25 said aryl group

may, for exaepyﬂylbezehéxgﬁy@ptBonakyMV3$ hahegengt ¢d sChe& yakK 0%\ 0P
(e.g., nethoxy, ethoxy, propoxy, trifluoronethoxy and the like), (ii) a
hal ogen like, with ethynyl, 1l-propynyl and 2-propynyl being
especially preferred.
o
An alicyclc hydrocarbon group in said hydrocarbon
10 group may, for example, be a saturated or unsaturated
alicyclic hydrocarbon group such as a cycloalkyl group,
~cycloalkenyl group, cycloalkadienyl group and the like.
Such a cycloalkyl group is preferably a cycloalkyl group
having 3 to 9 carbon atoms such as cyclopropyl, cyclobutyl,
15 cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl,
cyclononyl and the like, with a C, cycloalkyl group such
. as cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl
being especially preferred. Said cycloalkenyl group may,
for example, be a C, cycloalkenyl group such as 2-
20 cyclopenten-1l-yl, 3-cyclopenten-1-yl, 2-cyclohexen-1-yl, 3-
cyclohexen-1-yl, l-cyclobuten-1-yl, l-cyclopenten-1-yl and
the like. Said cycloalkadienyl group may, for example, be
a Cs;, cycloalkadienyl group such as 2,4-cyclopentadien-1-yl,
2,4-cyclohexadien-1-yl, 2,5-cyclohexadien-1-yl.

25 An aryl group in said hydrocarbon group may, for



atom (e.g., fluorine, chlorine, bromne, iodine), (iii) an optionally

hal ogenated Cl1.6 al kyl group (e.g., nethyl, ethyl, 5 propyl,

trifluoronmethyl and the like), and said aryl group nay be substituted by 1
or 2 of these optional substituents. A cycloalkyl group in said optionally
substituted cycloal kyl group may, for ex@hple, be a C3_7 cycloal kyl group
such as cycl opropyl, cyclobutyl, cyclopentyl, 10 cyclohexyl, cycl oheptyl
and the |like. The substituents on said cycloal kyl group and t he nunber of
the substitutions nay be simlar to those in the optionally substituted
aryl groupesaspiebedoabove. monayt loat keny| fgrsadh ipo lyaiyd1dpt | atahby ic
substituted 15 cycl oal kenyl group may, for exanple, be a C3_6 cycl oal kenyl
group such agdrychpbopergiqurcybbotingeny| tocytbopaniaiy| atoryel ahextenyls and
the like. The substituents on said cycl oal kenyl group and the nunber of the
substituti opsenny, hepkthylarahehithdsephenthehepli oaakhypstbsliehytednar yl
20 group descri bed above. A heterocyclic group In said optionally

substitutedthbelekescyalith @r ayp, vyl f @foepasnte, abephBn@l9Mtnephtnyl
het erocyclic group or a saturated or unsaturated non 25 aronmatic

het er oycl i en@r gupapBthphabeenfetepeeyshi¢ gredprred? Which contains at
| east 1, preferably 1 to 4 heteroatons of oxygen, sulfur and nitrogen as
atons formng the ring

When a hydrocarbon group described above has a
. substituent, the substituent may, for example, be an
optionally substituted aryl group, optionally substituted

10 cycloalkyl group or cycloalkenyl group, optionally
substituted heterocyclic group, optionally substituted
amino group, optionally substituted hydroxyl group,
optionally substituted thiol group, acyl group, halogen
atom (e.g., fluorine, chlorine, bromine, iodine and the

15 like), oxo group, carboxyl group, nitro group, cyano group,
optionally substituted alkyl group and the like, and said

‘ hydrocarbon group may be substituted by 1 to 5 (preferably
1 to 3) of these optional substituents in any substitutable
positions.

20 An aryl group in said optionally substituted aryl
group may, for example, be a C&ﬁ aryl group such as phenyl,
naphthyl, anthryl, phenanthryl, acenaphthylenyl and the
like, with a Cg,, aryl group such as phenyl, l-naphthyl and
2-naphthyl being especially preferred. A substituent on

25 said aryl group may, for example, be (i) an optionally



system (ring atons), preferably an aromatic heterocyclic group. Said
aromati c heterocyclic group may, for exanple, 5 be a 5- to 6-nenbered
aromati ¢ nonocyclic heterocyclic group (e.g., furyl, thienyl, pyrrolyl,
oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, imdazolyl, pyrazolyl,
1,2,3 0 oxadiazolyl, 1,2, 4-oxadiazolyl, 138, 4-oxadi azolyl, furazanyl,
1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, 1,3,4- 10 thiadiazolyl,
1,2,3-triazolyl, 1,2,4-triazolyl, tetrazolyl, pyridyl, pyridazinyl,

pyri mdinyl, pyrazinyl, triazinyl and the like) and an aromatic fused

het er ocycl i bagjogapatedned, by addwsgnsajicam of (4 v®. pr mbtRexd; tetbomgibered
rings (5- to 6-nenbered aronmatic nonocyclic heterocyclic ring 15 descri bed
above, benzpnepokng) (el flyotmiiak@nynd thebanzef)yranyl) a halogen
benzo[ b]thienyl, indolyl, isoindolyl, 1H O indazolyl, benzim dazolyl,
benzoxazol yaton, 2ebgnzoifdaxazeley! ,cHieswziatid)i azedyine 1, 208€R&pj sot hiazahy! ,
1H benzotriazolyl, quinolyl, isoquinolyl, cinnnolinyl, 20 quinazolyl,

qui noxal i nybpt pbhhalgzhaybgenapbihyl i di Dy 1 gp@ﬁ$nyé.gpptﬁé£ﬁynrlethyl,
car bazolyl, a-carbolinyl, R carbolinyl, y-carbolinyl, acridinyl,

phenoxszi nypropphenethifazbiyhetBhenazidithe PhiaROXatdvd nyhiqt Bi-gnt Brenyl
phenant hri di nyl, phenanthrolinyl, indolidinyl, pyrrolo[l,2 25

b] pyri dazi nyh B§raa9b@ﬂ&p5ealg¥rhdak,2iakdeﬁeéé,8pﬂ@oah@y§hggkituents.
i mdazo[ 1, 5-a] pyridyl, imdazo[1l, 2-b]pyridazinyl,
A cycloalkyl group in said optionally substituted
. cycloalkyl group may, for example, be a C,, cycloalkyl
group such as cyclopropyl, cyclobutyl, cyclopentyl,
10 cyclohexyl, cycloheptyl and the like. The substituents on
said cycloalkyl group and the number of the substitutions
may be similar to those in the optionally substituted aryl
group described above.
A cycloalkenyl group in said optionally substituted
15 cycloalkenyl group may, for example, be a C, cycloalkenyl
group such as cyclpropenyl, cyclobutenyl, cyclopentenyl,
. cyclohexenyl and the 1like. The substituents on said
cycloalkenyl group and the number of the substitutions may
be similar to those in the optionally substituted aryl

20 group described above.

A heterocyclic group in said optionally substituted
heterocyclic group may, for example, be an aromatic
heterocyclic group or a saturated or unsaturated non-

25 aromatic heterocyclic group (aliphatic heterocyclic group),



i mdazo[1, 2-a]pyrimdinyl, 1,2, 4-triazol o[ 4, 3-a] pyridyl,
1,2,4-triazol o[ 4, 3-b] pyridazinyl and the like), with a 5- to 6-nenbered
aromati ¢ nonocyclic heterocyclic group such 5 as furyl, thienyl, indolyl,

i soi ndolyl, pyrazinyl, pyridyl and pyrimdinyl being preferred. Said
non-aromati ¢ heterocyclic group may, for3%xanple, be a 4- to 9-nenbered
non-aromati c heterocyclic group such as oxylanyl, azethidinyl, oxetanyl,
thietanyl, pyrrolidinyl, 10 tetrahydrofuryl, thioranyl, piperidinyl,

t et rahydr opyranyl, norpholinyl, thionorpholinyl, piperazinyl and the |ike
(especi al | yyvhach- cont8inenber @dasycli cpasifepagioup whi dhheff@yocadbingl Bfl to
3 heteroatons such as oxygen and sulfur atons in addition to nitrogen

at oms, specokigahly,sdbfyyr ranld dindtirogeinpeaidi aybms pi fef@zidylthe ring
nmor phol i nyl, 3,6- dihydropyridyl-1(2H) -yl and the like). Said heterocyclic
group may hayetdmt o ingr etenabl y grdferaisupstht uerdsat BndhsteRocyclic
substituents nmay, for exanple, be a C1_6 alkyl group (e.g., nethyl, ethyl,

propyl, n-bgtyhp.n- gexyl sarshatie Rotdidkd)cliP_drods Vha gOEBr(%xamﬁle,
phenyl) hydr oxy-C6.12 aryl group (e.g., 4-hydrpxypheny Cl 4

al kyl sgl fongt gifoup ¢€e. 96Tméﬁbéyéﬁlﬂéﬁ5ﬁﬁﬁmc:Cmohodyaﬂl%y|hQEQQBCQ%ch,
benzyl), Cl1_4 al koxy-Cl 4 al kyl group (for exanple, propoxyethyl t he

like), a 5- gi@uﬁ nenger edubpl er eYEhIC, 9§9990m@l0ho§52699§a'@%o%a&%l%l
het er oat oms such as nitrogen, oxygen and

thiazolyl, isothiazolyl, imidazolyl, pyrazolyl, 1,2,3-

. oxadiazolyl, 1,2,4-oxadiazolyl, 1,3,4-oxadiazolyl,

furazanyl, 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, 1,3,4-

10 thiadiazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, tetrazolyl,

pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, triazinyl and

the like) and an aromatic fused heterocyclic group formed

by condensation of two or three 5- to 6-membered rings (5-

to 6-membered aromatic monocyclic heterocyclic ring

15 described above, benzene ring) (e.g., benzofuranyl,

isobenzofuranyl, benzo[b]lthienyl, indolyl, isoindolyl, 1H-

‘ indazolyl, benzimidazolyl, benzoxazolyl, 1,2-

benzoisoxazolyl, benzothiazolyl, 1,2-benzoisothiazolyl, 1H-

benzotriazolyl, guinolyl, isoquinolyl, cinnnolinyl,

20 quinazolyl, quinoxalinyl, phtharazinyl, naphthylidinyl,

purinyl, puteririnyl, carbazolyl, a-carbolinyl, R-

carbolinyl, y-carbolinyl, acridinyl, phenoxazinyl,

phenothiazinyl, phenazinyl, phenoxathiinyl, thianthrenyl,

phenanthridinyl, phenanthrolinyl, indolidinyl, pyrrolo[l, 2-

25 blpyridazinyl, pyrazolo[l, 5-alpyridyl, imidazo[1l,2-



sul fur atons in addition to carbon atons (for exanple, piperidinyl,

pi perazi nyl, norpholinyl, thienyl, furyl, pyridyl, pyrimdinyl, thiazolyl,
benzot hi azol yl, benzoi sot hi azol yl, benzoxazol yl, benzoi soxazolyl and the 5
i ke), hyroxyl group, oxo group, thioxo group and the |ike. A substituent
on said optionally substituted amno graup (including am no group, nono-
or di-substituted am no group) may, for exanple, be a |ower (Cl_4) alkyl
(e.g., 10 nethyl, ethyl, propyl and the like), a 5- to 9-nenbered

het erocyclic group which contains 1 to 3 heteroatons such as nitrogen,
oxygen and slpfuidalpntmidaaddit bealporedybonimatians [(f orbeygrpbazihliienyl ,
furyl, pyridyl, pyrimdinyl, thiazolyl, benzothiazolyl, benzoi sothiazolyl,
benzoxazol yimidszb¢hzpisdparohytiand, t he L Rel-t€la4oablyl, 3canberykyar,oup
(e.g., nethylcarbonyl, ethylcarbonyl and the |like), C6--2 aryl-carbonyl

group (e.g.1, bﬁmzbyiaaﬁﬂoﬁhEBFbkﬁyrlﬁéZQHQRkﬁhmﬁu&ﬁ@nthQUQuﬁnj§44§ 5-
al koxy-Cl 4 al kyl group and the 1ike. When the hydrocarbon group in an

optionally 20 subsiibetteed dwshiocos bRBngEQUR 1 EeHeRsHSE 1% RirdspaBuch
alicyclic hydrocarbon group or aryl group, then the substituent may

furthep be asCrubyal k)t'hlgarng/'ﬂ? (idbLyetiydind&t iy p?fQEYhyln BYtYhy1
n- hexyl and the Ilke) Sai optlonally substltuted hydroxy group may, for

25 exanpl e, ahe aphydmaxdhyarowbimy optbesakly. hal ogenpgednGh-a48matic

heterocyclic group may, for example, be a 4- to 9-membered

‘ non-aromatic heterocyclic group such as oxylanyl,

azethidinyl, oxetanyl, thietanyl, pyrrolidinyl,

10 tetrahydrofuryl, thioranyl, piperidinyl, tetrahydropyranyl,

morpholinyl, thiomorpholinyl, piperazinyl and the 1like

(especially, a 5- to 9-membered cyclic amino group which

may contain 1 to 3 heterocatoms such as oxygen and sulfur

atoms 1n addition to nitrogen atoms, specifically,

15 pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl,_ 3,6-

dihydropyridyl-1(2H)-yl and the like). Said. heterocyclic

‘ group may have 1 to 4, preferably 1 to 2 substituents, and

such substituents may, for example, be a C, alkyl group

(e.g., methyl, ethyl, propyl, n-butyl, n-hexyl and the

20 like), C4,, aryl group (e.g., phenyl), hydroxy-C,,, aryl

group (e.g., 4-hydrpxyphenyl), C,, alkylsulfonyl group

(e.g., methylsulfonyl), C,,, aralkyl group (e.g., benzyl),

Cy.y alkoxy-C,, alkyl group (for example, propoxyethyl and

the 1like), a 5~ to 9-membered heterocyclic group which

25 contains 1 to 3 heterocatoms such as nitrogen, oxygen and



16 al koxy group, preferably an optionally hal ogenated C -4 al koxy group,
nore preferably a Cl-4 al koxy group (for exanple, nethoxy, ethoxy,
propoxy, butoxy, t-butoxy and the like), Cl-6 al kyl-carbonyl oxy group (for
exanpl e, 5 met hyl carbonyl oxy, ethyl carbonyl oxy, butyl carbonyl oxy and the
| i ke), am nocarbonyl oxy group, nono- or dil-Cl-4 al kyl am nocar bonyl oxy
group and the like. Said optionally substituted thiol group may, for
exanple, be a thiol group, an optionally hal ogenated Cl1-16 10 alkylthio
group, preferably an optionally hal ogenated Cl-4 al kylthio group, nore
preferably aulfud atomd hiie gaddpt{éor texaapben netdyst hifnr etkwyhphieo and
the like), a 5- to 9- nenbered heterocyclic group which contains 1 to 3
het er oat onspspehidsnpil} r opaperaxygen  andncupHalriralons thiddyaddi tueylt,o
carbon atonms (for example, thienyl, furyl, 20 pyridyl, pyrimdinyl,

thi azolyl, begnzayhj azol ybyrihedirey 50t hi aztiizolyanzoxazekyilzothiazolyl,
benzoi soxazolyl and the |like)-thio group (e.g., 2-pyridylthio) and the

li ke. Cl-6 Bahdoasgthflaeupylny,béwioexadPye, heerzd dWdzEIPUP.and the
al kyl - carbonyl group, preferably Cl-4 al kyl -carbonyl group (e.g.,

met hyl sar bobyke) gt hykeaybogybhp, Cdx4 gkkayy- thioxo group and the like.

A substituent on said optionally substituted amino
’ group (including amino group, mono- or di-substituted amino
group) may, for example, be a lower (C,,) alkyl (e.g.,
10 methyl, ethyl, propyl and the like), a 5- to 9-membered
heterocyclic group which contains 1 to 3 hetercatoms such
as nitrogen, oxygen and sulfur atoms in addition to carbon
atoms (for example, thienyl, furyl, pyridyl, pyrimidinyl,
thiazolyl, benzothiazolyl, benzoisothiazolyl, benzoxazolyl,
15 benzoisoxazolyl and the 1like), C,, alkyl-carbonyl group
(e.g., methylcarbonyl, ethylcarbonyl and the 1like), C..,
. aryl-carbonyl group (e.g., benzoyl and the 1like), C,,
alkyl-sulfonyl group, C,, alkoxy-C,, alkyl group and the
like. When the hydrocarbon group in an optionally
20 substituted hydrocarbon group represented by R!' is an
alicyclic hydrocarbon group or aryl group, then the
substituent may further be a C, alkyl group (e.g., methyl,

ethyl, propyl, n-butyl, n-hexyl and the like).
Said optionally substituted hydroxyl group may, for

25 example, be a hydroxyl group, an optionally halogenated C,.



carbonyl group (e.g., nehtoxycarbonyl), Cl-6 al kyl-sulfonyl group,
preferably a Cl-4 al kyl -sul fonyl group (e.g., nethylsulfonyl,

et hyl sul fonyl ), Cl-4 al koxy-sul fonyl group 25 (e.g., nethoxysulfonyl),
benzyl oxycar bonyl group, C, -6 43 cycl oal kyl -car bonyl, carbanoyl -group,
nmono- or di-Cl_4 al kyl carbanmoyl group a2 the |ike. Mre specifically,
substituents on said hydrocarbon group are 1 to 4 substituents selected
from hal ogen atons; 5 am no group; nono- or di-Cl_4 al kylam no group;

car boxyl group; Cl_4 al koxycarbonyl group; hydroxyl group; optionally

hal ogenat ed;C akat kogyoygppumrddefalkiyel aal kyt igmally nhhlLegengkedp;c.cyano
group; optionally hal ogenated Cl1_4 al kylthio group; cyclic am no group (for
exanpl e, a 51kbpy9-gEnixes ednorid eyeiferadliynoagr aup VI dkyrayy ey ai(Fok to 3
het eroatons such as oxygen and sul fur atons in addition to nitrogen

atons, specekampléy, mpyhory| dedibxypi pebpaikiyl buRbRe!, azi-byh ox ymahBh@hieny|
and the like); Cl_4 al kyl-carbonylam no group; am nocarbonyl oxy group;
nono- or ditCted, 15 al kyl agilnglacaempn@b g oupirdup 4 ak kyksul kawlam no
group; Cl_4 al koxy-carbonyl group; benzyl oxycarbonyl group; carboxyl
group; 5C1_6metkyl ceapbaRYbx gl O h B frisyed Dek Ky ! AL orfAIRAMO YL g
group; nono- or di-Cl 4 al kyl carbanmoyl group; Cl1_6 al kyl sul fonyl™ group;
Cl_6 al kyl greup 1sukst,i t UbREn3BabKoAyTy&li C AN, OF el dhi Chri s gi-c,
substituted by 1 to 2

alkylaminocarbonyloxy group and the like.
. Said optionally substituted thiol group may, for
example, be a thiol group, an optionally halogenated C,_
10 alkylthio group, preferably an optionally halogenated C,,
alkylthio group, more preferably a C;,, alkylthio group (for
example, methylthio, ethylthio and the 1like), a 5- to 9-
membered heterocyclic group which contains 1 to 3

heteroatoms such as nitrogen, oxygen and sulfur atoms in

15 addition to carbon atoms (for example, thienyl, furyl,
pyridyl, pyrimidinyl, thiazolyl, benzothiazolyl,
. _ benzoisothiazolyl, benzoxazolyl, benzoisoxazolyl and the

like)-thio group (e.g., 2-pyridylthio) and the like.
Said acyl group may, for example, be a formyl group,
20 C,.¢ alkyl-carbonyl group, ?referably C,.4 alkyl-carbonyl
group (e.g., methylcarbonyl, ethylcarbonyl), C,, alkoxy-
carbonyl group (e.g., mehtoxycarbonyl), C, alkyl-sulfonyl
group, preferably a C,, alkyl-sulfonyl group (e.qg.,
methylsulfonyl, ethylsulfonyl), C,, alkoxy-sulfonyl group

25 (e.g., methoxysulfonyl), benzyloxycarbonyl group, Ci

©



groups selected from[1] Cl1_4 alkyl, [2] Cl1_4 alkylsulfonyl, [31 C6-12
aryl group which may have a hydroxyl group, [ 4] C _ 15 aral kyl group,

[5] C1_4 al koxy-Cl 4 alkyl, [6] 5- to 9- menbered heterocyclic group which
contains 1 to 3 25 heteroatons such as nitrogen, oxygen and sulfur atons in
44 addition to carbon atonms, [7] hydroxyld3roup (for exanple, a 5- to

9- menbered cyclic am no group which may contain 1 to 3 heteroatons such as
oxygen and sul fur atons in addition to nitrogen atons, specifically,
pyrrolidinyl, 5 piperidinyl, piperazinyl, norpholinyl and the like);

al kyl - car boaytdzglgyduparbongd, gr asrbamstli t ufeshby amého6 Cbrd adikyd, and a
5- to 9-nenbered heterocyclic group which contains 1 to 3 heteroatons such
as nitrogenalbyygenbandydubtonpataasthe adaiet.i on to carbon atons; am no
group 10 substituted by a Cl1-4 alkyl and a Cl-4 al kyl -carbonyl; am no
group substitut edoby asgalci#f addyly anduds€a-tlidrarsy| ogardoiny! hyd@bd rbon

al kyl - car bonyl oxy group; nono- or di-Cl-4 al koxy-Cl-4 al kyl -am no group;

5- to 9-nmenbeved hetenoaycld cs@atipusawt £hs€DaEBEAS fohOh3 1Bgkar @aloaiss such

as nitrogen, oxygen 15 and sulfur atons in addition to carbon atons-thio

group; 5 oxoagindp darghghemoinke. or di-C,, alkylamino group; carboxyl
group; C,, alkoxycarbonyl group; hydroxyl group; optionally
halogenated C,, alkoxy group; C,, cycloalkyl group; nitro

' group; cyano group; optionally halogenated C,, alkylthio
group; cyclic amino group (for example, a 5- to 9-membered

10 cyclic amino group which may contain 1 to 3 heterocatoms
such as oxygen and sulfur atoms in addition to nitrogen
atoms, specifically, pyrrolidinyl, piperidinyl, piperazinyl,
morpholinyl and the 1like); C,, alkyl-carbonylamino group;
aminocarbonyloxy group; mono- or di-C,_,

15 alkylaminocarbonyloxy group; C;, alkylsulfonylamino group;
Ciy alkoxy-carbonyl group; benzyloxycarbonyl group;

. carboxyl group; C,, alkyl-carbonyl group; C,, cycloalkyl-
carbonyl; carbamoyl group; mono- or di-C,, alkylcarbamoyl
group; C,, alkylsulfonyl group; C, alkyl group substituted

20 by a cyclic amino group which is substituted by 1 to 2
groups selected from [1] C,, alkyl, [2] C,, alkylsulfonyl,

[3] C¢.1, aryl group which may have a hydroxyl group, [4] C,.
15 aralkyl group, [5] C,, alkoxy-C,, alkyl, [6] 5- to O9-

membered heterocyclic group which contains 1 to 3

25 heteroatoms such as nitrogen, oxygen and sulfur atoms in



An optionally substituted hydroxyl group represented by Rl, R2, R 2a and
R3 in Formula [ | ] described above nmay, for 20 exanple, be (i) a hydroxyl
group, (ii) a Cl1_4 al koxy group (for exanple, nethoxy, ethoxy, propoxy,

i sopropoxy, butoxy, t-butoxy and the like), (iii) a C6_0 O aryloxy group
(for exanple, phenyl oxy, naphthyloxy and 4he like), (iv) Cl-4

al kyl - carbonyl oxy group (for exanple, fornyloxy, acetoxy, 25 propionyloxy
and the like), (v) a C2-6 al kanoyl oxy group 45 (for exanple, acetyl oxy,
propi onyl oxy, valeryloxy and the 1like) and (vi) a C6_10 aryl-carbonyl oxy
group (for eddipliien therzybemty,atrapht hil bxyyanexyhegkblip) ( foirt dayghiexy
group and Cl_4 al koxy group (for exanple, nethoxy, ethoxy, propoxy, 5

i sopropoxy ané-t he | 9kedmibere pyeleer aghinbn grayupulwhidd ﬁ@gw@oabeyg,1an
optionally substituted am no group represented by R may, tfor exanple, be
an amno  gooup whétbroayohe ssibshi tag edobygdn t G suhsitidentsael a6t ed
from(i) a C1_4 al kyl group (for exanple, nethyl, 10 ethyl, propyl,

i sopropyl aaddibeohi ke, fitdogeltl Admdy! -serviramd] 19y oup e iexamml e,

acetyl, propionyl, butyryl and the like), (iii) a Cl 4 alkoxy-carbonyl
group 6for pxpepleinylpt hopyeasbonyl , abhersaankanydng PREROXYEREPONY and
the like), (iv) a hal ogen atom (for exanple, fluorine, chlorine 15 and the

like), (v) alrbenyhrBbayRox(Vigrcudil Ameh&ybhrBAgN¥Hubstituted by a C.,
alkyl and a 5- to 9-membered heterocyclic group which

. contains 1 to 3 heteroatoms such as nitrogen, oxygen and
sulfur atéms in addition to carbon atoms; amino group

10 substituted by a C,, alkyl and a C,, alkyl-carbonyl; amino
group substituted by a C,, alkyl and a C.,, aryl-carbonyl;

Ci.¢ alkyl-carbonyloxy group; mono~ or di-C,, alkoxy-C,,
alkyl-amino group; 5- to 9-membered heterocyclic group

which contains 1 to 3 hetercatoms such as nitrogen, oxygen

15 and sulfur atoms in addition to carbon atoms-thio group;

oxo group and the like.

An optionally substituted hydroxyl group represented

by R', R?’, R® and R® in Formula [I] described above may, for

20 example, be (i) a hydroxyl group, (ii) a C,, alkoxy group

(for example, methoxy, ethoxy, propoxy, isopropoxy, butoxy,

t-butoxy and the 1like), (iii) a C.,, aryloxy group (for

example, phenyloxy, naphthyloxy and the 1like), (iv) Ciy
alkyl-carbonyloxy group (for example, formyloxy, acetoxy,

25 propionyloxy and the 1like), (v) a C,, alkanoyloxy group



group (for exanple, 4-nethylphenyl, 3-nethyl phenyl, 2- nethyl phenyl and the
like), (vii) a hal ogenated phenyl group (for exanple, 4-chlorophenyl,

3-chl orophenyl, 2- chlorophenyl and the like), and (viii) a Cl1_4

al koxy- phenyl 20 group (for exanple, 4-nethoxyphenyl, 3-nethoxyphenyl, 2-
met hoxyphenyl and the like), with an am Mbgroup and a nono- or di-Cl_4

al kyl am no group (for exanple, nethylam no, ethylamno, propylam no,

di met hyl am no, diethylamno and the |ike) being especially preferred. 25
46 In Forrmula [I] shown above, a nercapto group which nmay be substituted

by an opti onébky esudngtliet,ut ede ytoRgar bedp i@hgup xiepreseskeh:by B3damne for
exanpl e, be a nercapto group which may be substituted by an optionally

substi t ut edlhkbydmocar o g 00p,Sidty}Fcdbddiel ©p) | @RahbY ($8bSixuiad
hydrocarbon group described above, and anpong these a Cl-4 alkylthio group

(for exanpl benaplbykt hinepraiHwldsy cand peapyl1tilkieq arudlﬁmeh_l/aksk 1S grou
especially preferred. 10 C1-3 In Fornula [ | ] shown above, g E&Iene

?Loup in a aabkgl engl weeypgrbish (fay Qﬁaﬁybétlﬁéﬁﬁgxgﬁ é@h@%giﬁ%}ﬁﬁoﬁ§
i oXxo group represented by D may, for exanp
- CH2CHBCH2- 1 888rofblx(CERN tE&E21iRBY bBenki keerWirt-Bq-
In Formula [I] shown above, an optionally substituted
amino group represented by R' may, for example, be an amino
. group which may be substituted by 1 to 3 substituents
selected from (i) a C,, alkyl group (for example, methyl,
10 ethyl, propyl, isopropyl and the like), (ii) a C,, alkyl-
carbonyl group (for example, acetyl, propionyl, butyryl and
the like), (iii) a C,, alkoxy-carbonyl group (for exmaple,
methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl and the
like), (iv) a halogen atom (for example, fluorine, chlorine
15 and the like), (v) a phenyl group, (vi) a C,, alkyl-phenyl
group (for example, 4-methylphenyl, 3-methylphenyl, 2-
‘ methylphenyl and the 1like), (vii) a halogenated phenyl
group (for example, 4-chlorophenyl, 3-chlorophenyl, 2-
chlorophenyl and the like), and (viii) a C,, alkoxy-phenyl
20 group (for example, 4-methoxyphenyl, 3-methoxyphenyl, 2-
methoxyphenyl and the 1like), with an amino group and a
mono- or di-C, , alkylamino group (for e#ample, methylamino,
ethylamino, propylamino, dimethylamino, diethylamino and
the like) being especially preferred.

25



CH2- and -CH2CH2- being preferred. Said Cl-3 al kyl ene group substituted by
an oxo group or 15 thioxo group may, for exanple, be -CO, -CS-, -CH2CO,
- OGS 1 -CH2CH2CO- 1 - CH2CH2CS- and the like. Dis preferably (i) a Cl-3
al kyl ene group which nmay be substituted by an oxo group, (ii) -NH, (iii)
-CH2NH-, and those preferred especially &e -CH2-1 -CH2CO- 1 - CH2CH2CO- 1 -
20 NH. In Formula [I] shown above, when D is taken together wth a
constituent atomof the ring Bto forma 5- to 7- nmenbered ring which may
be substituted by an oxo group or thioxo group, then a preferred exanple
of said 5- to 7 28 Aembedled [filnghbgnaaboveq 3i-metbkeped sabupat®dch may
heterocyclic 47 ring containing 1 to 3 nitrogen atons which nay be

substi t ut edbby subsidDtgtedp by thi oxpt gonabl whesub <t itaoied | hyeito calr@dnof
the ring B adjacent to the constituent atomof the ring Bto which Dis

attached i sgrakpn rteqgeidwited iyt IR’a hay Or forMesbefSTe Sabll 34 ethercapto
heterocyclic ring containing one nitrogen atom being especially preferred.

A typical pgebepr ®HiexamplebwehenbPtisutakepyt @gebt@%&ona\mﬂwh s@b%@&&%h'tfewent
atomof the ring Bto forma 5- to 7- nenbered ring which may be

substi ut edhbiira8aexengr@tpuer sikl it 0%6 GFIReIP dpk aR1esenteshsRY thekaul a:
aA B Ma (CH2) h
hydrocarbon group described above, and among these a C,_,
alkylthio group (for example, methylthio, ethylthio,
. propylthio and the like) is especially preferred.
In Formula [I] shown above, a C,; alkylene group in a
10 Ci-; alkylene group which may be substituted by an oxo group
or thioxo group represented by D may, for example, be -CH,-,
-CH,CH,~, ~-CH,CH,CH,- and -CH(CH,)-CH,- and the like, with -
CH,- and -CH,CH,- being preferred.
Said C,; alkylene group substituted by an oxo group or
15 thioxo group may, for example, be -CO-, -CS-, -CH,CO-, -
CH,CS-, -CH,CH,CO-, -CH,CH,CS- and the like.

. D is preferably (i) a C,; alkylene group which may be
substituted by an oxo group, (ii) -NH-, (iii) -CH,NH-, and
those preferred especially are -CH,-, -CH,CO-, -CH,CH,CO-, -

20 NH-.
In Formula [I] shown above, when D is taken together
with a constituent atom of the ring B to form a 5- to 7-
membered ring which may be substituted by an oxo group or

thioxo group, then a preferred example of said 5- to 7-

25 membered ring is a 5- to 7-membered saturated heterocyclic



EAr wherein ring Ma may be substituted by an oxo group or thioxo group; h
is an integer of 3 to 5; other synbols are as defined above, preferably
represented by Formula: E -- -Ar 15 wherein ring Ma' may be substituted by
an oxo group; other synbols are as defined above. 48 A preferred exanpl e of
Ein Formula [I] shown above is -NR 4- (4h which R4'" is a hydrogen atom or
a Cl1 6 alkyl such as nethyl, ethyl, n-propyl, n-butyl, isopropyl, hexyl
and the like, which nmay be substituted), -CONR5' - (in which R5' 5 is a
hydrogen atomor a Cl1_6 al kyl such as nethyl, ethyl, n propyl, n-butyl,

i sopropyl, hérgl asdteheihgkel whbch3mapitbegeunbstitbmsedwhithe swuRst bluent
whi ch may be possessed by said R4' and R5' may be simlar to the

substi t uent suhsthtwhgd bleypossesses byraup opid ondlioxsubgtdugut ethere  a
hydr ocar bon group 10 descri bed above. Mire preferably, Eis -CONRS' - (in
whi ch R5' ¢enathydengeatamomfothe Glirfy & kyd]sceht asomehBYy koneththient
n-propyl, n-butyl, isopropyl, hexyl and the |like, which may be

subst i t ut eddtomnoFothal aipy] Bshowehabhvp, ishentRéhea takeakkagebhernhel’
with a constituent atomof the ring Bto forma 5- to 7- nmenbered ring

whi ch Bay beishbstitgteddyy Brmutdbaifedip $iturated heterocyclic ring

containing one nitrogen atom being especially preferred.
A typical preferred example when D is taken together
. with a constituent atom of the ring B to form a 5- to 7-

membered ring which may be substituted by an oxo group or

10 thioxo group is represented by Formula:
A B | m (CHyh
—
Y

wherein ring M’ may be substituted by an oxo group or
thioxo group; h is an integer of 3 to 5; other symbols are

‘ as defined above, preferably represented by Formula:

W

B M

Y/

E Ar
N ~¢~

wherein ring M* may be substituted by an oxo group; other

symbols are as defined above.



thi oxo group, then a preferred exanple of said 5- to 7- nmenbered ring is a
5- to 7-nenbered saturated heterocyclic ring containing 2 to 4 nitrogen
atons which nay be 20 substituted by an oxo group or thioxo group where a
constituent atomof the ring B adjacent to the constituent atom of the
ring Bto which R4 is attached is taken 4®gether, with a 5- or 6-nenbered
saturated heterocyclic ring containing two nitrogen atons being especially
25 preferred. 49 A typical preferred exanple when RO is taken together

with a constituent atomof the ring Bto forma 5- to 7- nmenbered ring

whi ch may be subatprefedrby amrampdegbdUE Gh Folin@ia JIQUBhcwn epoRgenied by
Formul a: wherein ring Mo may be substituted by an oxo group or thioxo

group; i is-HR'int@gewhifcH RO 3s ar enidiedrhadtdmeort gt al_ nenmhen afgar bon
atonms in the constituent atonms of D and -(CH2)i- is 2 to 4; "and ot her
synbol s areaaSm@ehynﬂieﬂKbeOMeprppgier@bbﬁtwqprq%%ﬁﬁgbﬁy FregyhaiangFa ¢
W | paA ,G___ Ar wherein Da and Ea are - CH2- CO-; and ot her synbol s

are as defiord ab®ee. which may be substltuted), -CONR®*'- (in which R*
5 is a hydrogen atom or a C,, alkyl such as methyl, ethyl, n-
propyl, n-butyl, isopropyl, hexyl and the like, which may
be substituted). The substituent which may be possessed by
. said R and R” may be similar to the substituent which may
be possessed by an optionally substituted hydrocarbon group
10 described above. More preferably, E is -CONR®'- (in which
R is a hydrogen atom or a C, ¢ alkyl such as methyl, ethyl,
n-propyl, n-butyl, isopropyl, hexyl and the like, which may

be substituted).
In Formula [I] shown above, when R! is taken together
15 with a constituent atom of the ring B to form a 5- to 7-
membered ring which may be substituted by an oxo group or
. thioxo group, then a preferred example of said 5- to 7-
membered ring is a 5- to 7-membered saturated heterocyclic
ring containing 2 to 4 nitrogen atoms which may be
20 substituted by an oxo group or thioxo group where a
constituent atom of the ring B adjacent to the constituent
atom of the ring B to which R' is attached is taken
together, with a 5- or 6-membered saturated heterocyclic
ring containing two nitrogen atoms being especially

25 preferred.



15 In Fornmula [I] shown above, a Cl_3 al kyl ene group represented by G may,
for exanple, be nethylene, ethylene, propylene and the |ike. Preferred
exanples of D, E and G are the conmbinations 50 in which (i) Dis -CO, Eis
-NR4- (in which R4 is as defined above) , Gis -CH2- or -CH2CH2-; (ii) D
is -CO, Eis -NR4- (in which R4 is as dedined above), Gis a bond; (iii)
Dis -CH2CO or -CH2CH2CO, Eis -NR4- (in which R4 is as 5 defined above),
Gis a bond; (iv) Dis -CH2CO or -CH2CH2CO1 E is -NR4- (in which R4 is
as defined above) , Gis -CH2- or -CH2CH2-; (v) Dis -CH2- or -CH2CH2-, E
is -0-, Gis -CH2- typicalHiCGHXsriad )etimsle GilRenOR’ - CEREHZen E dgetHER4-
(in which R4 is as defined above) , Gis -CH2- or -CH2CH2-; (vii) Dis 10
-NH, E is wOOR5a (donsthitokerRS dsomsottefihred- ahpve) to @drs a bendrand -
(viii) Dis -CH2- or -CH2CH2-, Eis -S or -SO, Gis -CH2- or -CH2CH2-. In
Fornul a [|] mehbemrecdbaveg AhiEPIRSENbs @ubstit@&bhom%) | am seRst birbtigd A Yl
group or optionally substituted heterocyclic group. An aryl group In an

optional ly thRubsbi gubag akykregiedpntenr egembeduby:Ar is preferably a C6-10
aryl group such as phenyl and naphthyl, with a phenyl group being

especially preferred. Such | group 20 represented by Ar may contain
1 to 5, preferab Nto 3X/§H—€HQ§\(//’_§\\\
b .
@ b—

5 NG—Ar

wherein ring M° may be substituted by an oxo group or
thioxo group; i is an integer of 1 to 3; provided that the
total number of carbon atoms in the constituent atoms of D

and -(CH,)i- is 2 to 4; and other symbols are as defined

10 above, preferably represented by Formula:

X//’—\\\N///\\\Ea
B | & |
‘ Y Da/N\G/Ar

wherein D and E® are ~-CH,- or -CO-; and other symbols are

as defined above.

15 In Formula [I] shown above, a C,; alkylene group
represented by G may, for example, be methylene, ethylene,
propylene and the like.

Preferred examples of D, E and G are the combinations



sanme or different substituents. The substitution may occur in any position
inthe ring. Such a substituent may, for exanple, be (i) an optionally

hal ogenated Cl1_4 al kyl group (for exanple, nethyl, chloronethyl,

di fl uoronethyl, 25 trichioronmethyl, trifluoronethyl, ethyl, 2-bronoethyl,
51 2,2,2-trifluoroethyl, propyl, isopropy3Q 3,3,3- trifluoropropyl, butyl
and the like), (ii) a Cl 4 aIkyI substituted by an am no group (for
exanpl e, aminonmethyl, 2- aminoethyl and the like), (iii) a Cl_4 al kyl group
5 substituted by a nono- or di-Cl_4 al kylam no group (for exanple,

met hyl am nomet hgthi cldi ret) hyb adisnor®dhy| E 2i smeiNRfFaninwewhdlch RY is as

2-di met hyl am noet hyl and the like), (iv) a Cl_4 alkyl group substituted by
a carboxyl dedipe@f abovexangl s G@MQ@X&BELkanicarbq&yethﬁg and-t he liike),
(v) a 10 C1_4 al kyl group substituted by a Cl1_4 al koxycarbonyl group (for
exanpl e, nethakycatbonyiehhg! ,ietdoxysarhoayhebhy) , andist he dornke) . (iGui) a
Cl_4 alkyl group substituted by a hydroxy group (for exanpl e,

hydr oxynet hpl ,ishydrixyst hwt aod,dmeo-,i ke) is(wWNrR'-a Gh 4@l ky| ROT 9UP a5
substituted by a C1_4 15 alkoxycarbonyl group (for exanple met hoxynet hyl ,

met hoxget hybie fehbaxypbhgh ,agdikhe bbka), (Gv)iiD) ia C3Hbeo- Cye! oghletl, c@LOUp
-(for exanple, cyclopropyl, cyclobutyl, cyclopentyl cyclohexyl ahd °t

i ke), (ix)Eaibalagen aiAMinitar Rexagphe, dbluarinenowl)or idieys br@fm-n%r
i odi ne and the

—-CH,CH,-; (v) D is -CH,- or -CH,CH,~, E is -0-, G is -CH,- or

‘ —-CH,CH,-; (vi) D is -CH,- or -CH,CH,-, E is -NR’- (in which

R' is as defined above), G is =-CH,- or -CH,CH,-; (vii) D is

10 -NH-, E is -COR’- (in which R® is as defined above), G is a

bond and (viii) D is -CH,- or -CH,CH,-, E is -S- or -S0-, G

is -CH,- or -CH,CH,-.

In Formula [I] shown above, Ar represents an

15 optionally substituted aryl group or optionally substituted
heterocyclic group. An aryl group in an optionally

’ substituted aryl group represented by Ar is preferably a

C¢-10 aryl group such as phenyl and naphthyl, with a phenyl
group being especially preferred. Such an aryl group
20 represented by Ar may contain 1 to 5, preferably 1 to 3
same or different substituents. The substitution may occur
in any position in the ring. Such a substituent may, for
example, be (i) an optionally halogenated C,, alkyl group
(for example, methyl, chloromethyl, difluoromethyl,

25 trichloromethyl, trifluoromethyl, ethyl, 2-bromoethyl,



20 like), (x) a nitro group, (xi) a cyano group, (xii) a hydroxyl group,
(xiii) an optionally halogenated Cl_4 al koxy group (for exanple, nethoxy,
di fl uoronet hoxy, trifluoronethoxy, ethoxy, 2,2,2-trifluoroethoxy,

propyl oxy, butoxy, isopropyloxy and the like), (xiv) an optionally 25

hal ogenated Cl1_4 al kylthio group (for exé&fple, nethylthio, 52

di fluoronmethylthio, trifluoronmethylthio, ettylthio, propylthio,

i sopropylthio, butylthio and the like), (xv) an amno group, (xvi) a nono-
or di-Cl_4 alkylam no group (for exanple, methylam no, ethylam no, _
propyl ami noZ, 8, @r et hiyhambadhydi et hyl arbpgland t he sbipkepyl(xvii) 33 366 ic
am no group (for exanple, 5- to 9-nmenbered cyclic amno group which may
contain 1 tbr3fheveppabpyd, suchtyl @adyenheantikel) fur(igfons i, addiltkyan to
nitrogen atons, specifically, pyrrolidino, pyperidino, norpholino and the
10 like); (=vbstjtat&d-Byabkybmtaovbgryhpni(fiorgeadmpleor aaxadplethyl, 2-
acetyl am no, propionylanmno, butyrylamno and the like), (xix) an

ani nocar bonghoryeghelip, afxx) théonoikey, di -(€L44 al kytapi ngeaybony

group (for exanple, nethylam nocarbonyl oxy, ethylaninocarbonyl oxy, 1.

di met h§l am sabat boayeaxyby diaet ighari neeardionyl oxy1rptahige |dkflp (g6 a
Cl-4 al kyl sul fonyl am no group (for exanple, nethylsulfonylam no,

et hyl sul f ongkamphe, methylaminomethyl, dimethylaminomethyl, 2-

methylaminoethyl, 2-dimethylaminoethyl and the like), (iv)

‘ a C,, alkyl group substituted by a carboxyl group (for
example, carboxymethyl, carboxyethyl and the like), (v) a

10 C,.4 alkyl group substituted by a C,, alkoxycarbonyl group
(for example, methoxycarbonylethyl, ethoxycarbonylethyl and

the like), (vi) a C,, alkyl group substituted by a hydroxy

group (for example, hydroxymethyl, hydroxyethyl and the

like), (vii) a C,, alkyl group substituted by a C,,

15 alkoxycarbonyl group (for example, methoxymethyl,
methoxyethyl, ethoxyethyl and the 1like), (viii) a Cie

‘ cycloalkyl group (for example, cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl and the 1like), (ix) a halogen atom

(for example, fluorine, chlorine, bromine, iodine and the
20 like), (x) a nitro group, (xi) a cyano group, (xii) a
hydroxyl group, (xiii) an optionally halogenated C,., alkoxy
group (for example, methoxy, difluoromethoxy,
trifluoromethoxy, ethoxy, 2,2,2-trifluoroethoxy, propyloxy,
butoxy, isopropyloxy and the 1like), (xiv) an optionally

25 halogenated C,,, alkylthio group (for example, methylthio,



propyl sul fonylam no and the like), (xxii) a Cl-4 al koxy- carbonyl group
(for exanple, nethoxycarbonyl, 20 ethoxycarbonyl, propoxycarbonyl, .

i sobut oxycarbonyl and the |like), (xxiii) a benzyloxycarbonyl group, (xxivV)
a carboxyl group, (xxv) a Cl-6 alkyl-carbonyl group (for exanple,

met hyl carbonyl, ethyl carbonyl, butylcarbd®l| and the like), C3-6

cycl oal kyl - carbonyl (for exanple, 25 cyclohexylcarbonyl and the Iike),
(xxvii) a carbamoyl group, 53 (xxviii) a nmono- or di-Cl_4 alkyl carbanoyl
group (for exanple, nethylcarbanoyl, ethylcarbanmoyl, propylcarbanmoyl,

but yl car bang§Eludrosehhlylehibanoyl , tdilfltuplroachayiyhiand t he ethiykehiand
(xxix) a Cl_6 al kylsul fonyl group (for exanple, 5 nethylsulfonyl,

et hyl sul f onproppitbhybsuli bopybpgiadhtibe bukglihiasanel lthas 1dkegpt i(eRal lan
substituted heterocyclic group represented by Ar described bel ow which may
itself be emphoygdoap,a (surtistid ussrio-onothaiacyl, gILRYPamBHEhgaBueptiryial |y
substituted heterocyclic group may, for exanple, 10 be a 5- or 6-nenbered
aromati c noepaypleg het emeaygilismigioqup (f ostiexaamiego, furyl prichivarwine,
oxazol yl, isoxazolyl, thiazolyl, isothiazolyl, imdazolyl, pyrazolyl

1,2, 3- S5oxaddametyllahidod- dledhgzahihe bndl Araxadiggp) Yixvifvrazagiic
1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, 1,3,4 15 thiadi azolyl,
1,2,3-triazahyho Lrdup t(fazoledamglel,r agol Wo 9-membered cyclic amino

group which may contain 1 to 3 heterocatoms such as oxygen

. and sulfur atoms in addition to nitrogen atoms,
specifically, pyrrolidino, pyperidino, morpholino and the

10 like); (xviii) a C,, alkyl-carbonylamino group (for example,
acetylamino, propionylamino, butyrylamino and the 1like),

(xix) an aminocarbonyloxy group, (XX) a mono- or di-C,_,

alkylaminocarbonyloxy group (for example,
methylaminocarbonyloxy, ethylaminocarbonyloxy,
15 dimethylaminocarbonyloxy, diethylaminocarbonyloxy and the

like), (xxi) a C,, alkylsulfonylamino group (for example,

‘ methylsulfonylamino, ethylsulfonylamino,
propylsulfomylamino and the 1like), (xxii) a C,, alkoxy-
carbonyl group (for example, methoxycarbonyl,

20 ethoxycarbonyl, propoxycarbonyl, isobutoxycarbonyl and the
like), (xxiii) a benzyloxycarbonyl group, (xxiv) a carboxyl

group, (xxv) a C,, alkyl-carbonyl group (for example,
methylcarbonyl, ethylcarbonyl, butylcarbonyl and the like),

(xxvi) a Cic cycloalkyl-carbonyl (for example,

25 cyclohexylcarbonyl and the like), (xxvii) a carbamoyl group,



pyridyl, pyridazinyl, pyrimdinyl, pyrazinyl, triazinyl and the |ike)

whi ch may be substituted by 1 to 3 substituents selected from (i) an
optionally hal ogenated Cl1_4 al kyl group (for exanple, nethyl,

chl oronet hyl, difluoronethyl, 20 trichloronmethyl, trifluoronethyl, ethyl,
2- buronoet hyl, 2,2,2-trifluoroethyl, prom3, isopropyl, 3,3, 3-
trifluoropropyl, butyl and the like), (ii) a C_6 cycloalkyl group (for
exanpl e, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and the I|ike),
(iii1) a halogen atom (e.g., 25 fluorine, chlorine, brom ne, iodine and the
like), (iv)(ax84ihydrexymogoeupor(v)yiat,qpt bdkglkyrbamegenaibedul 4 falrkoxy
group (for exanple, nethoxy, difluoronethoxy, trifluoronethoxy, ethoxy,

2,2,2-trifl evanplhpxyne trydmdvamoy lhut gtloxycatisapopby| exypandatrhemdke,
(vi) an optionally 5 hal ogenated C1_4 al kylthio group (for exanple,

met hyl t hi o, butiyi basbameyhy| dhieth irdadbaeioymst hylkbt L cetbathé i 0Oand the
propyl thio, isopropylthio, butylthio and the like), (vii) an am no group,

(viii) a nDDDkeDradk%ClxﬁiﬁlkﬁlaqiﬂOaDkyyﬁuif@ﬁyEXQﬁﬁh@> (EBSRY leainpQe,
et hyl am no, propylam no, 10 di nmethylam no, diethylam no and the |ike),

(ix) a5Cl_dmatkoxyutashonyl eghpupulFenyexappb ylgﬁuaaﬁyqaahanxhe like),
et hoxycar bonyl, propoxycarbonyl, isobutoxycarbonyl and the 1like), (x) a

car boxyl grﬁﬁpv&ﬂd.aagl ﬁnakkﬁhxﬁﬁﬂﬁ@ﬂYbuEEQMEutéBOrhéﬁgﬁgﬁﬁbl1c group
met hyl car bonyl, et hyl carbonyl, butyl carbonyl

represented by Ar described below which may itself be

. employed as a substituent on the aryl group. Such an

optionally substituted heterocyclic group may, for example,

10 be a 5- or 6-membered aromatic monocyclic heterocyclic

group (for example, furyl, thienyl, oxazolyl, isoxazolyl,

thiazolyl, isothiazolyl, imidazolyl, pyrazolyl, 1,2,3-

oxadiazolyl, 1,2,4-oxadiazolyl, 1,3,4-oxadiazolyl,

furazanyl, 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, 1,3,4-

15 thiadiazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, tetrazolyl,

pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, triazinyl and

‘ the like) which may be substituted by 1 to 3 substituents

selected from (i) an optionally halogenated C,, alkyl group

(for example, methyl, chloromethyl, difluoromethyl,

20 trichloromethyl, trifluoromethyl, ethyl, 2-buromoethyl,

2,2,2-trifluorcethyl, propyl, isopropyl, 3,3,3-

trifluoropropyl, butyl and the like), (ii) a C,, cycloalkyl

group (for example, cyclopropyl, cyclobutyl, cyclopentyl,

cyclohexyl and the 1like), (iii) a halogen atom (e.g.,

25 fluorine, chlorine, bromine, iodine and the 1like), (iv) a



15 and the like). Preferred anong the substituents |isted above are (i) an
optionally hal ogenated C1_4 al kyl group (for exanple, nethyl,

chl oromet hyl, difluoromethyl, trichioromethyl, 20 trifluoronethyl, ethyl,
2-bronoethyl, 2,2,2-trifluoroethyl, propyl, isopropyl,
3,3,3-trifluoropropyl and the like), (iij4a halogen atom (for exanple,
fluorine, chlorine, bromne and the like), (iii) a nitro group, (iv) a
hydroxyl group, (v) an optionally hal ogenated C 4 al koxy group (for 25
exanpl e, met hoxy, difluoronethoxy, trifluoromethoxy, ethoxy, 55

2,2,2-trifl bydoekldxygmnup t hevl)i kar) , op¥iipnald 1gm el gFendred (\¢il,) A Kk

al kyl group substituted by a nono- or di-Cl-4 alkylamno group (for
exanpl e, meghypbanm nomefdwy|, dixamphyl,anm nonetiyky, 2- retdii1ammerithdxy,2 5
di met hyl am noet hyl and the like), (viii) a nono- or di-Cl_4 alkylam no
group (for examplheromethyksani eehosthyam, et ridilnRirddetasxg, HRiY:a7 no
and the like), (ix) a Cl_4 alkoxy-carbonyl group (for exanple,

met hoxycar bbayl logyhoxysashasyloand aifdle thke)LiKe) avear baxylopdriomz 1and
(xi) 10 a carbanoyl group, wth an optionally hal ogenated Cl1 4 al kyl “group
(for esanpl Ralogthytedchl,or cityinidli Groaponeddy| exahpiehl efe@iRLH o,
trifluoronethyl, ethyl, 2-bronoethyl, propyl, isopropyl and thé |like), a
hal ogen at oai €fiabrogsanplenibl uori nerighborbhernnenide and the Jhideg), and
an

propylthio, isopropylthio, butylthio and the 1like), (vii)

‘ an amino group, (viii) a mono- or di-C,., alkylamino group
(for example, methylamino, ethylamino, propylamino,

10 dimethylamino, diethylamino and the 1like), (ix) a Cios
alkoxy-carbonyl group (for example, methoxycarbonyl,

ethoxycarbonyl, propoxycarbonyl, isobutoxycarbonyl and the
like), (x) a carboxyl group and a Ci-¢ alkyl-carbonyl group
(for example, methylcarbonyl, ethylcarbonyl, butylcarbonyl

15 and the like).

. Preferred among the substituents listed above are (i)
an optionally halogenated C,, alkyl group (for example,
methyl, chloromethyl, difluoromethyl, trichloromethyl,

20 trifluoromethyl, ethyl, 2-bromoethyl, 2,2,2-trifluorocethyl,
propyl, isopropyl, 3,3,3-trifluoropropyl and the 1like),
(ii) a halogen atom (for example, fluorine, chlorine,
bromine and the like), (iii) a nitro group, (iv) a hydroxyl
group, (v) an optionally halogenated C.,, alkoxy group (for

25 example, methoxy, difluoromethoxy, trifluoromethoxy, ethoxy,



15 optionally hal ogenated Cl_4 al koxy group (for exanple, nethoxy,
trifluoromethoxy, ethoxy, propoxy and the |like) being especially
preferred. In Forrmula [I] shown above, a heterocyclic group in an 20
optional Iy substituted heterocyclic group represented by Ar may, for
exanple, be a 5- to 9-nenbered, preferably55- or 6-nenbered aromatic
heterocyclic group having 1 to 4, preferably 1 to 2 heteroatoms such as
ni trogen, oxygen and sulfur atons in addition to carbon atoms. 25 Such an
aromatic heterocyclic group may, for exanple, 56 be an aronmatic nonocyclic
het erocycl i €,gr8upriddmoaseflnorly, artchi eyl Ligenrol pi) cx@zamyho ig@xazol yl,
thiazolyl, isothiazolyl, imdazolyl, pyrazolyl, 1,2, 3-oxadiazolyl,

1,2, 4- oxadi dxalhyl ,a 1¢3, 4adJk§dj| agralud | sﬁmazawéd by2,a3 Iﬁoﬁbl.a@raz&i_yd
1, 2, 4- thladlazolyl 1,3, 4- thladlazolyl 1,2,3-triazolyl, 1,2,4- trlazoﬁyl

tetrazol yl, apyyildyiino pyrgxaz nyl fmtrlm@lxmlepyramertwylawr%ém 1and
the like, or an aromatic fused heterocycllc group such as benzofuranyl

i sobenzof ur diypkefthbéandhbhkekheny! , |ndolybrmetayu§gh@@@kmli 1H- i ndazolyl ,
benzi m dazol yl, benzoxazolyl, 1, 2. benzoi soxazo benzothlazolyl

1, 2- behzoi sduineahgwin;_noéldhpené@hrIt&@lyike)q,w n@ii/i; hSq@wbnol qi—c -
C|nnnoI|nyI qui nazol yl, qui noxal i nyl, phtharaziny napht hyli di nyl '

purinyl, puaekynamyho C@fba§0|yferfié&HﬁﬁléJﬂ”meﬂH%lamlno, ethylamino,

dimethylamino, diethylamino and the 1like), (ix) a Ci,

. alkoxy-carbonyl group (for example, methoxycarbonyl,

ethoxycarbonyl and the like), (x) a carboxyl group and (xi)

10 a carbamoyl group, with an optionally halogenated C,., alkyl

group (for example, methyl, chloromethyl, difluoromethyl,

trichloromethyl, trifluoromethyl, ethyl, 2-bromoethyl,

propyl, isopropyl and the 1like), a halogen atom (for

example, fluorine, chlorine, bromine and the like) and an

15 optionally halogenated C,, alkoxy group (for example,

methoxy, trifluoromethoxy, ethoxy, propoxy and the 1like)

. being especially preferred.

In Formula [I] shown above, a heterocyclic group in an

20 optionally substituted heterocyclic group represented by Ar

may, for example, be a 5- to 9-membered, preferably 5- or

6-membered aromatic heterocyclic group having 1 to {4,

preferably 1 to 2 heteroatoms such as nitrogen, oxygen and
sulfur atoms in addition to carbon atoms.

25 Such an aromatic heterocyclic group may, for example,



15 carbolinyl, y-carbolinyl, acridinyl, phenoxazinyl, phenothiazinyl,
phenazi nyl, phenoxathiinyl, thianthrenyl, phenanthridinyl,
phenant hrol i nyl, indolidinyl, pyrrolo[l,2 b]pyridazinyl,
pyrazol o[ 1, 5-a] pyridyl, imdazo[1,2- a]pyridyl, imdazo[l,5-a]pyridyl,

i mdazo[ 1, 2-b] pyridazinyl, 20 imdazo[1, 2] pyrimdinyl,
1,2,4-triazolo[4,3-a]pyridyl, 1,2,4-triazolo[4, 3-b]pyridazinyl and the

| i ke. Anbng the heterocyclic groups described above, a 5- or 6-nenbered
het erocyclic group is preferred, and those 25 enployed preferably are
furyl, thiebglanpgronbylic oxazoyylicbheteowagolyl, grpugazaknl aspyuazalyl,
pyridyl, pyrimdinyl, pyridazinyl, quinolyl, isoquinolyl, thiazolyl,

t hi adi azol ythiethipphepykrahglti he bkkeolFlryl , itbkaryl yand pyhidygblgie
especially preferred. 5 A substituent which may be possessed by an
optional |y isobsiatoleil, hetieraayaliyd ,gr opyprd epl €5ent ed 2bB-Akamawzoflgn ,
exanpl e, be (i) an optionally hal ogenated Cl1_4 al kyl group (for exanple,
met hyl, chl oy ppetbybdididblydy omat, By l4,- owadahlenemet hyfurdzahyupr onephyl
ethyl, 2,2-dibronoethyl, 10 2,2,2-trifluoroethyl, propyl, 1sopropyl, 3,3,3
triflubropropyadibgdyliand the2l skehiaflibroayC3_6 cy¢hoalkyh adaaeup yif or
exanpl e, cycl opropyl, cycl obutyl, cyclopenty?, cycl ohexyl and the Tlike),

(iii) a hal pgep3atem¢boylgxanp)®, 4-d4u0rdngr, Chltiig,o18/10M ey risgine and
the like), (iv) a

pyridazinyl, pyrimidinyl, pyrazinyl, triazinyl and the like,
. or an aromatic fused heterocyclic group such as
benzofuranyl, isobenzofuranyl, benzo[b]thienyl, indolyl,
10 isoindolyl, 1H-indazolyl, ©benzimidazolyl, benzoxazolyl,
1,2-benzoisoxazolyl, benzothiazolyl, 1,2-benzoisothiazolyl,
1H-benzotriazolyl, quinolyl, isoquinolyl, cinnnolinyl,
gquinazolyl, quinoxalinyl, phtharazinyl, naphthylidinyl,
purinyl, puteririnyl, carbazolyl, a-carbolinyl, p-
15 carbolinyl, y-carbolinyl, acridinyl, phenoxazinyl,
phenothiazinyl, phenazinyl, phenoxathiinyl, thianthrenyl,
‘ phenanthridinyl, phenanthrolinyl, indolidinyl, pyrrolo[l,2-
blpyridazinyl, pyrazolo[l, 5-a]lpyridyl, imidazo[1l,2-
alpyridyl, imidazo[l,5-alpyridyl, imidazo[l,2-blpyridazinyl,
20 imidazo[1l,2-a]pyrimidinyl, 1,2,4-triazolo[4,3-alpyridyl,

1,2,4-triazolo[4,3~blpyridazinyl and the like.

Among the heterocyclic groups described above, a 5- or
6-membered heterocyclic group 1is preferred, and those

25 employed preferably are furyl, thienyl, pyrrolyl, oxazolyl,



15 nitro group, (v) a cyano group, (vi) a hydroxyl group, (vii) an
optionally hal ogenated Cl1_4 al koxy group (for exanple, nethoxy,

fl uor onet hoxy, difluoronethoxy, trifluoronethoxy, ethoxy,
2,2,2-trifluoroethoxy, propyloxy, butyloxy, isopropyloxy and the |ike),
(viii) an optionally 20 hal ogenated Cl.4 =l kylthio group (for exanple,
methylthio, difluoronethylthio, trifluoronethylthio, ethylthio,
propylthio, isopropylthio, butylthio and the like), (ix) an am no group,
(x) a nono- or di-Cl_4 alkylam no group (for exanple, methylam no,

et hyl am no, 1pompybamlno iRbdalz oy hy| ggrezoldilet hyanidyd ,angytrheibiikell, (xi)
a cyclic 58 amno group (for exanple, a 5- to 9-nenbered cyclic am no

group whi chpyaydesnhglp gutinoByhet ésoghanslglichtasaesygen tanddsukbuk1at ons
in addition to nitrogen atons, specifically, pyrrolidino, piperidino,

mor phol i no ahtlophenll iakne) tﬁalﬂika Cl-#uayky| thaehenyl=aid neygieyp Gher
exanpl e, acetylam no, propionylamno, butyrylamno and the like), (xiii)
an am nocaréspytoxylygrpuprfeargano- or di-Cl-4 al kyl am nocar bonyl oxy group
(for exanple, nethylam nocarbonyl oxy, ethylan nocarbonyloxy, 10

di met hyl am nocar hosyubexy tudhet kyliam resanoyd9xys ded bieahi kpkiohsilt) a
Cl-4 al kyl sul fonyl am no group (for exanple, nethylsulfonylam no,
et hyl sul f onyhiest Doutedr aRtesWchenylcarg ru@mndephesbhked, byX\Br amky; 4 ralkoxy-
example, be (i) an optionally halogenated C,, alkyl group
‘ (for example, methyl, chloromethyl, difluoromethyl,
trichloromethyl, trifluoromethyl, ethyl, 2,2-dibromoethyl,
10 2,2,2-trifluoroethyl, propyl, isopropyl, 3,3,3-
trifluoropropyl, butyl and the like), (ii) a C,, cycloalkyl
group (for example, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl and the like), (iii) a halogen atom (for example,
fluorine, chlorine, bromine, iodine and the like), (iv) a
15 nitro group, (v) a cyano group, (vi) a hydroxyl group,
(vii) an optionally halogenated C,, alkoxy group (for
. example, methoxy, fluoromethoxy, difluoromethoxy,
trifluoromethoxy, ethoxy, 2,2,2-trifluorcethoxy, propyloxy,
butyloxy, isopropyloxy and the like), (viii) an optionally
20 halogenated C,, alkylthio group (for example, methylthio,
difluoromethylthio, trifluoromethylthio, ethylthio,
propylthio, isopropylthio, butylthio and the like), (ix) an
amino group, (%) a mono- or di-C,, alkylamino group (for
example, methylamino, ethylamino, propylamino,

25 dimethylamino, diethylamino and the 1like), (xi) a cyclic



carbonyl group (for exanple, nethoxycarbonyl, 15 ethoxycarbonyl,

pr opoxycar bonyl, isobutoxycarbonyl and the 1like), (xvi) a carboxyl group,
(xvii) a Cl1_6 al kyl-carbonyl group (for exanple, nethylcarbonyl,

et hyl car bonyl, butyl carbonyl and the like), (xviii) a C3-6

cycl oal kyl carbonyl group (for exanple, cy®8 ohexylcarbonyl 20 and the
like), (xix) a carbanmoyl group, a nono- or di-Cl-, alkylcarbanoyl group
(for exanple, nethylcarbanoyl, ehtylcarbanoyl, propylcarbanoyl,

but yl car banmoyl, diethyl carbanoyl, dibutyl carbanoyl and the like), (xx) a
C -6 al kyl sehfiopylgrmgupup( {dor erzmppé e, amst-hyt sud fmayberad eybylsuldamy ,
propyl sul fonyl and the like), (xxi) a C3-6 59 cycloal kyl sul fonyl (for
exanmpl e, cygkoppntwilisihl freny| contythobexyl suliorytoanshs heubhkek, dddn) a
phenyl, naphthyl, phenoxy, benzoyl, phenoxycarbonyl, phenyl-Cl_4

al kyl car bamayt, psehghear barmyd , phenybd8lt4oal kyto5 Gar draM R@oms,
benzoyl am no, phenyl-Cl_4 al kyl sul fonyl, phenylsulfonyl, phenyl-Cl_4

al kyl sul fi ngbecplienulliGl. oymldidsind ongl parnaiae, PheyErdiciRnyLag recand
the |li ke, whose phenyl or naphthyl group may be substituted by 1 to 3
substi buent sike) ect(ed ifir am &1, 4a Bt Ky c IRy Bath &S FBEPY | for 1@ @kdple,
propyl, butyl and isopropyl, Cl 4 al koxy group such as nethoxy, ethoxy,

n-propyl oxyacetplapyhexy grebIoMpi#hOXY, butyrylamino and the like),

(xiii) an aminocarbonyloxy group, a mono- or di-C,_,

. alkylaminocarbonyloxy group (for example,
methylaminocarbonyloxy, ethylaminocarbonyloxy,

10 dimethylaminocarbonyloxy, diethylaminocarbonyloxy and the

like), (xiv) a C,, alkylsulfonylamino group (for example,
methylsulfonylamino, ethylsulfonylamino,
propylsulfonylamino and the 1like), (xv) a C,, alkoxy-
carbonyl group (for example, methoxycarbonyl,

15 ethoxycarbonyl, propoxycarbonyl, isobutoxycarbonyl and the
like), (xvi) a carboxyl group, (xvii) a C, alkyl-carbonyl

‘ group (for example, methylcarbonyl, ethylcarbonyl,
butylcarbonyl and the like), (xviii) a Cag

cycloalkylcarbonyl group (for example, cyclohexylcarbonyl

20 and the like), (xix) a carbamoyl group, a mono~ or di-C,,
alkylcarbamoyl group (for example, methylcarbamoyl,
ehtylcarbamoyl, propylcarbamoyl, butylcarbamoyl,

diethylcarbamoyl, dibutylcarbamoyl and the 1like), (xxX) a
C..¢ alkylsulfonyl group (for example, methylsulfonyl,

25 ethylsulfonyl, propylsulfonyl and the 1like), (xxi) a Cig



hal ogen atom such as chloro, brono and iodo, hydroxyl group, benzyl oxy
group, am no group, nono- or di-Cl 4 alkylamno group, nitro group, CL 6
al kyl car bonyl group and the like. 15 Anong those |isted above, preferred
substituents may, for exanple, be (i) a halogen atom (for exanple,
fluorine, chlorine, bromne and the like)59(ii) an optionally hal ogenated
Cl 4 alkyl group (for exanple, nethyl, 20 chloronethyl, difluoronethyl,
trifluoromethyl, ethyl, propyl, isopropyl and the like), (iii) a C3_6
cycl oal kyl group (for exanple, cyclopropyl, cyclobutyl and the |ike),

(iv) a hydroyxglogilaypsulFpngi opUE@maIIﬁxﬁ&kﬂggnateqmﬁmmggnﬁyﬂgamﬁoﬁgnpup
(for exanple, nethoxy, difluoronethoxy, 25 trifluoronethoxy, ethoxy and the

like), (vi)cgnlohekedauly¥on§lhahdgenat ed kel 4 @kt hi phengun Ghghtexanpl e,
methylthio, trifluorothio, ethylthio and the Iike), (V||) an am no “group,

(viii) a nopaenokydi - C1_4behkylam no growdndt PEa rigs@ rém-rtou
et hyl am no, dinethylam no, 5 diethylam no and the I|i , (|x) a

al koxy- car babgk1cgkBepoffior examehng. caRihaewyaar bomﬂhergtlh@ycar banydy1and
the like) and (x) a carboxyl group and the like, wth’a halogen aton1(for

exanpl 6, fluarbon¢hhfkiaocand b@ﬁzbtk@hlng: 4 sty *l -¢for %ﬁ@@gg%lﬂﬁﬂhyl
ethyl and the like), C3_6 cycloal 10 group (fo exanp , cyclopropyl
cycl obutyl pnényheulickayi, phenyl-C,_, alkylsulfinyl, phenyl-C,_,
alkylsulfonylamino or phenylsuofonylamino and the 1like,
. whose phenyl or naphthyl group may be substituted by 1 to 3
substituents selected from C,, alkyl group such as methyl,
10 ethyl, propyl, butyl and isopropyl, C,, alkoxy group such
as methoxy, ethoxy, n-propyloxy, i-propyloxy and n-butyloxy,
halogen atom such as chloro, bromo and iodo, hydroxyl group,
benzyloxy group, amino group, mono- or di-C,, alkylamino
group, nitro group, C, alkylcarbonyl group and the like.
15
Among those listed above, preferred substituents may,
‘ for example, be (i) a halogen atom (for example, fluorine,
chlorine, bromine and the 1like), (11) an optionally
halogenated C,.s alkyl group (for example, methyl,
20 chloromethyl, difluoromethyl, trifluoromethyl, ethyl,
propyl, isopropyl and the 1like), (iii) a Cy cycloalkyl
group (for example, cyclopropyl, cyclobutyl and the like),
(iv) a hydroxyl group, (v) an optionally halogenated C,_,
alkoxyl group (for example, methoxy, difluoromethoxy,

25 trifluoromethoxy, ethoxy and the like), (vi) an optionally



hydr oxyl group, Cl_4 al koxy group (for exanple, nmethoxy, ethoxy and the

| i ke) and carboxyl group being especially preferred. 15 Ar is preferably a
phenyl group which may be substituted by 1 to 3 substituents selected from
hal ogen atons (for exanple, fluorine, chlorine and the |ike), an
optionally hal ogenated Cl1_4 al kyl group (dr exanple, nethyl,

di fluoronethyl, trifluoronmethyl, ethyl, 2,2,2 20 trifluoroethyl, propyl,

i sopropyl and the like) and an optionally hal ogenated Cl.4 al koxy group
(for exanple, methoxy, difluoronethoxy, trifluoronethoxy, ethoxy, 2,2,2-
trifl uoroethakygepabpdx\, ,i sdjeydpdxiyo agdotihe (fidee) exdmpbie f omethgirhaded

het erocyclic group containing 1 to 3 25 heteroatons (for exanple, nitrogen
atons, oxygenifiloosothiosuldthiyhtione andi t kéel i kekedt hervihan xear bennat ons
(for exanple, furyl, pyridyl, pyrimdinyl, thienyl, thiazolyl,

t hi adi azol ygrand, t heviike) avhimehoray oke aubst t wiad,miho Shshid uelbr

sel ected froman optionally hal ogenated Cl1-4 5 al kyl group (for exanple,

net hyl, triékaepoapt hyl ,methylambng, t he ldthg)LanEhd} al KoY m@tayd affi 66
exanpl e, methoxy, ethoxy, propoxy and the |ike) and C3-6 cycl oal kyl (for

exanpl 8, cyelepropyhiasd dhe linee) 1iikedl, SO (Rkef esrad., Caexespeehabbyiyl
preferred as Ar may, for exanple, be a 10 phenyl group or pyridyl group

which may bgrsupsttbut edaRild, methoxycarbonyl, ethoxycarbonyl and the

like) and (x) a carboxyl group and the like, with a halogen

‘ atom (for example, fluoro, chloro and the like), C.,, alkyl

(for example, methyl, ethyl and the like), C, cycloalkyl

10 group (for example, cyclopropyl, cyclobutyl and the like),

hydroxyl group, C,, alkoxy group (for example, methoxy,

ethoxy and the 1like) and carboxyl group being especially

preferred.

15 Ar 1is preferably a phenyl group which may be
substituted by 1 to 3 substituents selected from halogen

. atoms (for example, fluorine, chlorine and the 1like), an
optionally halogenated C,, alkyl group (for example, methyl,
difluoromethyl, trifluoromethyl, ethyl, 2,2,2-

20 trifluorcethyl, propyl, isopropyl and the 1like) and an
optionally halogenated C,, alkoxy group (for example,
methoxy, difluoromethoxy, trifluoromethoxy, ethoxy, 2,2,2-
trifluorocethoxy, propoxy, isopropoxy and the like). A 5-

to 6-membered heterocyclic group containing 1 to 3

25 hetercatoms (for example, nitrogen atoms, oxygen atoms,



to 4 substituents selected from hal ogen atons (for exanple, chlorine,
fluorine and the |ike), optionally hal ogenated Cl1-4 al kyl group (for
exanple, methyl, trifluoronmethyl, ethyl, isopropyl and the like),
optionally hal ogenated Cl1-4 15 al koxy group (for exanple, nethoxy,
trifluoronmethoxy, ethoxy and the like), dlCl-4 al kylam no group (for
exanpl e, di met hyl am no and the like), Cl1-3 acyloxy group (for exanple,
acetoxy and the |ike) and hydroxyl group. 20 A preferred conpound
represented by Fornula [I] or a salt thereof may, for exanple, be a
conpound repukfent eddms &Hodmiha [1ike) 62ther whah car@poh' adtSomd (for
optionally substituted 6-nmenbered hydrocarbon group; ring Cis an
optional | y sxdspiéut gryienzeyei gydbuppyeieiaf ngl,anth Zengl ; NRhiazoilglwhi ch
R' is a 5 hydrogen atom optionally substituted hydrocarbon group or
optional |y shbsdti&ndedl aringo gieoup) ke Owhdichr Snay@nbet kb satitertdsds b{Oa,
-CS- or -C(R2") R2a’'- (in which each of R2' and Rea' is a hydrogen atom
or optional ybsubsténtt eskldyhdcaron ghoupptiohadne afal dtsed Ne,and
the other is 10 =CR3'- (in which R3" is a hydrogen atom hal ogen atom

optionally sukgli tguterg hydeecandepiay,oupet BRPLI, onadil 1 whsdd drifed arhpo
group, optionally substituted hydroxyl group or a nercapto group which may

be substituied Wheanlike), C,, alkoxy group (for example, methoxy,

ethoxy, propoxy and the 1like) and C,, cycloalkyl (for

' example, cyclopropyl and the like) is also preferred.

One especially preferred as Ar may, for example, be a

10 phenyl group or pyridyl group which may be substituted by 1

to 4 substituents selected from halogen atoms (for example,

chlorine, fluorine and the 1like), optibnally halogenated

C,., alkyl group (for example, methyl, trifluoromethyl,

ethyl, isopropyl and the like), optionally halogenated C,_,

15 alkoxy group (for example, methoxy, trifluoromethoxy,

ethoxy and the like), di-C,, alkylamino group (for example,

. dimethylamino and the like), C,; acyloxy group (for example,

acetoxy and the like) and hydroxyl group.

20 A preferred compound represented by Formula [I] or a
salt thereof may, for example, be a compound represented by

Formula [II]:



optionally substituted hydrocarbon group); is a 15 single bond or double
bond; Y', when adjacent to -CR6- Y' is a single bond, is | (in which R6 is
a hydrogen atom hydroxyl group or optionally substituted hydrocarbon
group) or a nitrogen atom Y, when adjacent to 63 Y is a double bond, is
a carbon atom D is a Cl1_3 alkylene grdip which may be substituted by an
0X0 group or thioxo group; E is -NR - (in which R7 is a hydrogen atom or
optionally substituted hydrocarbon group), -0- or -S(0)n 5 (in which nis
O, 1L or 2); G is a bond or C1_3 al kylene group; Ar' is an optionally
substituted aryl grougcor optionally substituted heterocyclic group, D
Wth Z' to forma 5- to 7-nmenbered ring which may
) > group or thioxo group, R7 may be 10 taken
t oget her wi tlh forma|5- to 7-nenbered ring which may be substituted by
i , artEa salAr'thereof. In Fornula [I1] shown
15G¢ possessed by ring A and ring C has a
meaning simlar to thel substituent which nmay be possessed by an optionally
substituted cyclic hydgocarbon represented by ring Ain Fornmula [I] shown
above.

. in which ring A' 1is an optionally substituted 6-membered
hydrocarbon group; ring C 1is an optionally substituted

benzene group; one of X' and Z is -NR''- (in which RY is a

5 hydrogen atom, optionally substituted hydrocarbon group or
optionally substituted amino group), -0- or -S- and the

other is -CO-, -CS- or -C(R*)R**'- (in which each of R? and

R*® is a hydrogen atom or optionally substituted
hydrocarbon group), or one of them is -N= and the other is

10 =CR>~- (in which R® is a hydrogen atom, halogen atom,
‘ optionally substituted hydrocarbon group, optionally
substituted amino group, optionally substituted hydroxyl

group or a mercapto group which may be substituted by an

optionally substituted hydrocarbon group):; - is a

15 single bond or double bond; Y', when — adjacent to
—CR%

Y' is a single bond, is | (in which R® is a hydrogen

atom, hydroxyl group or optionally substituted hydrocarbon

group) or a nitrogen atom, Y', when ~———— adjacent to



In Fornmula [I1] shown above, "an optionally 20 substituted hydrocarbon

gr oup

“an optionally substituted amno group”, "an optionally
substituted hydroxyl group”, "nercapto group which may be substituted by
an optionally substituted hydrocarbon group”, "Cl_3 al kyl ene group which

may be substituted by an oxo group or thi@ko group”, "C__3 25 al kyl ene

gr oup

het erocyclic group” have the nmneanings simlar to those described above.

5- to 7-nenbered ring which may be substituted by an oxo group or thioxo

"an optionally substituted aryl group or 64 optionally substituted

"A

group" forn¥d by B doakée bogel hds a5 cairblonZ atas;t Ite nean My_sialikydkenko "a

5- to 7-nenbered ring which nay be substituted by an oxo group or thioxo

f or gedupy whitchk emay obet ebswitthitadc dngt ahuerio afxsum®f othehiokiong B.
"A 5- to 7-nmenbered ring which may be substituted by up
t hi oxo grougtofipr neRl' byi sR7-KBken (tagetthech W'thi& hashyheogeani wpbwi kid ar
to "a 5- to 7-nenbered ring which nay be substituted by an oxo group or
t hi oxo groupptibnaiig kyudR% ittaken tlogetbesrvbh hgaoapnst itaiensr atemogh-t he
ring B. 15 Another preferred exanple of a conpound represented by

group

[I] orb5a salint heriedf rrays foor exesphe,; k' ais a bond or ¢, , alkylene

10

15

20

25

group; Ar' 1is an optionally substituted aryl group or
optionally substituted heterocyclic group, D' may be taken
together with Z' to form a 5- to 7-membered ring which may
be substituted by an oxo group or thioxo group, R’ may be
taken together with Z to form a 5- to 7-membered ring which
may be substituted by an oxo group or thioxo group, or a

salt thereof.

In Formula [II] shown above, a substituent which may
be possessed by ring A' and ring C has a meaning similar to
the substituent which may be possessed by an optionally
substituted cyclic hydrocarbon represented by ring A in
Formula [I] shown above.

In Formula [II] shown above, "an optionally
substituted hydrocarbon group", "an optionally substituted
amino group", "an optionally substituted hydroxyl group",
"mercapto group which may be substituted by an optionally
substituted hydrocarbon group", "C,.; alkylene group which
may be substituted by an oxo group or thioxo group”, "C.

-3

alkylene group", "an optionally substituted aryl group or

10 an oxo group or

For mul a



conpound represented by Formula [I11]: 20 in which each of ring A", ring C
and ring Dis an 65 optionally substituted benzene ring, X' is -NR8- (in
which R8 is a hydrogen atom or optionally substituted hydrocarbon group)
, -0- or -S, Uis - (CH2)m (in which mis 1 or 2) or -NH, Rais a
hydrogen atom or optionally substituted & hydrocarbon group), or a salt
thereof. In Formula [I11] shown above, a substituent which nay be
possessed by rings A", C or D has a neaning simlar to the substituent

whi ch may be possessed by an optionally 10 substituted cyclic hydrocarbon
repr esent edopyiohaglp i nsulbstimibteed | | hehewdgkave | gr5apmul anddd 1] t3own
above, "an optionally substituted hydrocarbon group”™ has the neaning

similar to mehatndeseiimbedrabevenodsd Aekurtben mpekerred exanple of a
conpound represent ed by Forrmula [I] or a salt thereof may, for exanple,

be a conpound repr eseniced hyeriss rad ar Lhy] wh@NHm2l, e WLt EAgeA byl S an
optionally substituted benzene ring, Q1Is an optionally substituted
aromatic riag, owbl yrodd@-dr €Riokdt grbup” formed by D' taken together
5 with Z has the meaning similar to "a 5- to 7-membered ring
which may be substituted by an oxo group or thioxo group”
formed by D taken together with a constituent atom of the
. ring B.
"A 5- to 7-membered ring which may be substituted by
10 an oxo group or thioxo group" formed by R’ taken together
with Z has the meaning similar to "a 5- to 7-membered ring

which may be substituted by an oxo group or thioxo group"

formed by R' taken together with a constituent atom of the

ring B.
15
Another preferred example of a compound represented by
‘ Formula [I] or a salt thereof may, for example, be a

compound represented by Formula [III]:

X' _U—CONR>

20 in which each of ring A", ring C' and ring D is an



CO or -CS-, Vis |l or I , or Wand V are taken together to formH Y" is
-CH2-, -0-, -5-, -CO, -CS or -NR9 (in which RO is a 5 hydrogen atom or
hydr ocarbon group), U is -NH, -CH2- or CH2NH, Rb is a hydrogen atom or
optionally substituted hydrocarbon group, is a single bond or double bond,
or a salt thereof. 10 Ring A'"" representssf®n optionally substituted benzene
ring, and ring Qrepresents an optionally substituted aromatic ring. A
substituent on such a benzene ring and aromatic ring may, for exanple, be
(i) a halogen atom (for exanple, fluorine, chlorine, bromne, iodine and
the |ike, @¢ptporhéigblsybshliatitee dehAdrneorineg, Xi'i YsarngPkyliigr @wachwhi ch
may be substituted by a halogen, (iii) an al koxy group which may be
substltutedR%yla.mamy@Emgemlaﬁomnorabbyhbhamlgr@Ubsﬂﬁt@he@ﬁﬁyﬁﬁo&ﬁhi%hﬂUted
by a halogen, (v) a Cl_7 acylam no group (for exanple, a Cl_6

al kanoyl ami goo@p) gr eap suchsas boneyl-aTH)Pn- a¢cehykBIEAOM REONI @RYbanigzo and
butyryl am no, as well as benzoylam no group and the like), (vi) an am no
group whi ch-Nny, bersulist i hutiegddbygenC atdo®7 & ky qkﬁglggougu@gQ&t@&@@ple

a nono- or di-Cl_4 alkylam no group such as nethylanlno et hyl am no,
prOpy|En1nOhyddbﬁBthhagtBQp rebhyhethykaghBeeard methyl propyl am no),

In Formula [III] shown above, a substituent which may

. be possessed by rings A", C' or D has a meaning similar to

the substituent which may be possessed by an optionally

10 substituted cyclic hydrocarbon represented by ring A in
Formula [I] shown above.

In Formula [III] shown above, "an optionally

substituted hydrocarbon group" has the meaning similar to

that described above.

15
A further preferred example of a compound represented
’ by Formula [I] or a salt thereof may, for example, be a
compound represented by Formula [IV]:
b
'T
N
~
!
/V\\
Y U" —CONH
20 in which ring A"' is an optionally substituted benzene ring,

Q is an optionally substituted aromatic ring, W is -CH,-, -



(vii) a Cl1_3 acyloxy group (for exanple, fornyl oxy, acetoxy, 5 propionyloxy
group and the like), (viii) a hydroxyl group, (ix) a cyano group, (x) a
carboxyl group and the |like. An al kyl group which may be substituted by a
hal ogen descri bed above nmay, for exanple, be a straight or branched
al kyl group having 1 of 6 carbon atons ursubstituted or 10 substituted by 1
to 5 hal ogen atons (for exanple, fluorine, <chlorine, bromne, iodine and
the like, preferably, chlorine and brom ne), and those enployed wi dely are
met hyl, chloronethyl, difluoronethyl, trichloromethyl, trifluoronethyl,
ethyl, 2-buronoethyl, 2,2, 2-triflyoroethyl__ entafluoroethyl propyl,
3,3,3-trifluqropropy propyl i 2-triflugronmethylethyl, buty
4,4, 4-trifl §rot9€ftylés flsgbﬂltsyl sec- bBtyl , 0|ter't ‘B% a“é%n\fy?rel $Ef&Rt yI |
neopentyl, 5,5, 5- trlfluoropentyl 4-trif|uoronethy|buty| hexyl ,
6,6,6-trifIUogehbgylto5fbrmfluoronethylpentyl and 20 the |ike, with a
straight or branched al kyl group having 1 to 4 carbon atons unsubstituted
or substituted by 1 to 3 halogen atons descri bed above bei ng enpl oyed
preferably, |ncI?d4ng met hyl, chl oronethyl, difluoronethyl,
trichloroneth quoronethyI et hyl, 2-bronDethyI, 25
2,2, 2- trlfluoroethyl propyl, 3, 3 3-trifluoropropyl, 68 isopropyl,
2-trif|uoronethy|ethy|, butyl, 4,4,4- trifluorobutyl, isobutyl, sec-butyl,
tert-butyl and the

y" is -CH,-, -0-, -S-, -CO-, -CS- or -NR® (in which R® is a

' 5 hydrogen atom or hydrocarbon group), U' is -NH-, -CH,- or -

CH,NH-, R” is a hydrogen atom or optionally substituted

hydrocarbon group, —  1s a single bond or double

bond, or a salt thereof.

10 Ring A"' represents an optionally substituted benzene
ring, and ring Q represents an optionally substituted
aromatic ring. A substituent on such a benzene ring and
aromatic ring may, for example, be (i) a halogen atom (for

‘ example, fluorine, chlorine, bromine, iodine and the like,

15 preferably chlorine and fluorine), (ii) an alkyl group
which may be substituted by a halogen, (iii) an alkoxy
group which may be substituted by a halogen, (iv) an
alkylthio group which may be substituted by a halogen, (v)
a C,, acylamino group (for example, a C, alkanoylamino

20 group such as formylamino, acetylamino, propionylamino and
butyrylamino, as well as benzoylamino group and the like),

(vi) an amino group which may be substituted by a C._,



i ke. 5 An al koxy group which may be substituted by a hal ogen and an

al kyl thio group which nmay be substituted by a hal ogen are an al koxy group
whi ch may be substituted by a halogen and an al kylthio group which nay be
substituted by a hal ogen formed by binding an al kyl group or a hal ogen- 10
substituted al kyl group described above wvwih an oxygen atom and a sul fur
atom respectively. An al koxy group which may be substituted by a hal ogen
may, for exanple, be a straight or branched al koxy group having 1 to 6
carbon atons unsubstituted or substituted by 15 1 to 5 hal ogen atons as
descri bed abokglamndot boseperiibayecampiléel v aoeoretdroxy,-di,f laueraeeiihexy,
trifluoronethoxy, ethoxy, 2,2,2-trifluoroethoxy, propoxy, isopropoxy,

but oxy, 4, 4gdetpi f |swrtobutaexy, méshblbnkyo, Secetiuilyingent @tppylRaaxylogxy
and the like, with a straight or branched al koxy 20 group having 1 to 4
carbon at ondimashpdtininbed etetrsulesihlEntthdy dndo Behakogenpstlams nas ,
descri bed above being enpl oyed preferably, including nethoxy,

di fI uor omet oxy) &rCfl uacpbekpoyyoupt hexy, eRarple, t Fokhyobeet Xkt oRLQPOXY,
i sopropoxy, butoxy, 4,4,4- 25 trifluorobutoxy, isobutoxy, sec-butoxy and

the |ike. 6Prépiehkybkhi greupupnehitie meykdie, supsiif usedyByoayhabesen,my,
for exanple, be a straight or branched

(ix) a cyano group, (x) a carboxyl group and the like.

An alkyl group which may be substituted by a halogen

. described above may, for example, be a straight or branched

alkyl group having 1 of 6 carbon atoms unsubstituted or

10 substituted by 1 to 5 halogen atoms (for example, fluorine,

chlorine, bromine, iodine and the 1like, preferably,

chlorine and bromine), and those employed widely are methyl,

chloromethyl, difluoromethyl, trichloromethyl,

trifluoromethyl, ethyl, 2-buromoethyl, 2,2,2-trifluoroethyl,

15 pentafluoroethyl, propyl, 3,3,3-trifluoropropyl, isopropyl,

2-trifluoromethylethyl, butyl, 4,4,4-trifluorobutyl,

' isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl,

neopentyl, 5,5,5-trifluoropentyl, 4-trifluoromethylbutyl,

hexyl, 6,6,6-trifluorohexyl, 5-trifluoromethylpentyl and

20 the like, with a straight or branched alkyl group having 1

to 4 carbon atoms unsubstituted or substituted by 1 to 3

halogen atoms described above being employed preferably,

including methyl, chloromethyl, difluoromethyl,

trichloromethyl, trifluoromethyl, ethyl, 2-bromoethyl,

25 2,2,2-trifluoroethyl, propyl, 3,3,3-trifluoropropyl,



al kylthio group having 1 to 6 carbon atons unsubstituted or substituted by
1 to 5 hal ogen atons as descri bed above, and 5 those enpl oyed w dely are
met hyl t hi o, difluoronethylthio, trifluoronethylthio, ethylthio,

propylthio, isopropylthio, butylthio, 4,4,4-trifluorobutylthio,

pentylthio, hexylthio and the like, wth8 straight or branched alkylthio
group having 1 to 4 carbon atons unsubstituted or substituted by 10 1 to 3
hal ogen atons as descri bed above being enployed preferably, including

met hyl thi o, difluoronmethylthio, trifluoronethylthio, ethylthio,

propyl t hi o, issppepp¥l t hi 0, 2-tmt §ludremegh il eyl f | uor dhuttyll,t hi o dnd,the

| i ke. The expression "which may be substituted by a hal ogen" 15

her ei naf t er tmeéihsotbhtit§li o Bstlabhogens swmy-het posseassad-astyldeseid bete
above. A preferred substituent on a benzene ring represented by ring A"
and on an atbkatic ring represented by ring Q20 is (i) a hal ogen atom

(ii1) a C1_6 al kyl group which may be substituted by a halogen, (iii) a
Cl 6 al koxy group, (iv) a hydroxy group, (v) an am no group which may be
substituted by a Cl1_4 alkyl group and (vi) a Cl_3 acyl oxy group. Each of
the tebns (i) toafvielkbay uhieupeaming descrbdesuedovestad BysHbghibyent on
a benzene ring represented by ring 70 A" and on an aromatic ring

represent edahy ramg QKUEVLH® group which may be substituted by a

halogen are an alkoxy group which may be substituted by a

. halogen and an alkylthio group which may be substituted by

a halogen formed by binding an alkyl group or a halogen-

10 substituted alkyl group described above with an oxygen atom
and a sulfur atom, respectively.

An alkoxy group which may be substituted by a halogen
may, for example, be a straight or branched alkoxy group
having 1 to 6 carbon atoms unsubstituted or substituted by

15 1 to 5 halogen atoms as described above, and those employed
widely are methoxy, difluoromethoxy, trifluoromethoxy,

‘ ethoxy, 2,2,2-trifluorocethoxy, propoxy, isopropoxy, butoxy,
4,4,4-trifluorobutoxy, isobutoxy, sec-butoxy, pentoxy,
hexyloxy and the like, with a straight or branched alkoxy

20 group having 1 to 4 —carbon atoms wunsubstituted or

substituted by 1 to 3 halogen atoms as described above

being employed preferably, including methoxy,
difluoromethoxy, trifluoromethoxy, ethoxy, 2,2,2-
trifluoroethoxy, Propoxy, isopropoxy, butoxy, 4,4,4-

25 trifluorobutoxy, isobutoxy, sec-butoxy and the like.



present in any substitutable position on the benzene ring and the aromatic
ring, and when the substitution occurs tw ce or nore, then the .
substituents may be sanme or 5 different, and the nunber of the substituents
may be 1 to 4, preferably 2 or 3. It is also possible that adjacent carbon
atonms on the ring A or the ring Q are tak#&En together with - (CH2) 4- (q
is an integer of 3 to5) toforma 5- to 7-nenbered ring, and such a case
is al so enconpassed in the 10 conmpound represented by Fornula [I11]. As
ring A a benzene ring substituted by 1 to 4 substituents selected froma
hal ogen (for exahpl ealkghtioid nerou@l 4vhdldhy| mgyoulpe Wi b tbtyu thed suhst iat ut ed
by 1 to 3 halogens (for exanple, nethyl, ethyl, isopropyl, 15
trifluoronebaybgand mbg,| i key aedafipld,al kexyagretpaibbr exanplranchedhoxy
and the like) is enployed, with a benzene ring substituted by a single

hal ogen (hazlkglthéomgasupghdesnyi bedoabovayrben atsmBgLasGhstidlkyd group
(for exanple, nethyl, ethyl, isopropyl and the |like) being preferred. 20

An aronat|cSﬁbsglteaéaseptedtbysrhagoghﬂaatoﬁ@rase&@gak@beaea@o5e Olnd
6- menbered aromatic ring which may have 1 to 4, preferably 1 to 2 oxygen,

sul fursor nthb@ge@myuayéd|@1@Qﬂyteaatmhﬂﬁyrxﬁh@Ioaﬁflaeekﬁe@h&XtﬁlQ or
6- menbered aromatic ring which may have 1 or 2 nitrogen atons in
addi ti on totearbosranessyl8BLs, p@&h@rﬂMﬂb,(ﬁ&o@yb@mz@ﬁe1Zépropy1thlo,
butylthio, 4,4,4-trifluorobutylthio, pentylthio, hexylthio
‘ and the like, with a straight or branched alkylthio group
having 1 to 4 carbon atoms unsubstituted or substituted by
10 1 to 3 halogen atoms as described above being employed
preferably, including methylthio, difluoromethylthio,
trifluoromethylthio, ethylthio, propylthio, isopropylthio,
butylthio, 4,4,4-trifluorobutylthio and the like.
The expression "which may be substituted by a halogen”

15 hereinafter means that 1 to 3 halogens may be possessed as

described above.

A preferred substituent on a benzene ring represented
by ring A"' and on an aromatic ring represented by ring Q
20 is (i) a halogen atom, (ii) a C, alkyl group which may be
substituted by a halogen, (iii) a C, alkqu group, (iv) a
hydroxy group, (v) an amino group which may be substituted
by a C,, alkyl group and (vi) a C,; acyloxy group. Each of

the terms (i) to (vi) has the meaning described above.

25 A substituent on a benzene ring represented by ring



ring, (2) a pyridine ring, (3) a pyrazine ring, (4) a pyrimdine ring, (5)
a pyridazine ring and the like, still preferably a benzene ring or
pyrimdine ring, especially a benzene ring. 5 Ring Q may have sane or
different 1 to 4 substituents, and such substituents are preferably (i)
hal ogens (for exanple, fluorine, chlorirm® and the like), (ii) a Cl_4 alkyl
group which may be substituted by a hal ogen (for exanple, nethyl, ethyl,

i sopropyl, trifluoronethyl and the like), 10 (iii) a Cl1_4 al koxy group

whi ch may be substituted by a halogen (for exanple, nethoxy, ethoxy,

i sopropoxy, A"t r ahduaronet haxymandct e g kedprésented dbyCkibgalkyhay pe
group (for exanple, dinmethylamno group and the like), (v) a Cl_3 acyl oxy

group (for pxasphe, iaceiroxysgsoupjubabli poaithohydmoxye ghetipengspesigal |y
hal ogens (having the nmeaning described above), a C1_4 al kyl group (having

t he meani nganddesey | hedmaboyve)rmy,chanay weersubsti tauest @i hal egenrsa
Cl 4 al koxy group (having the neani ng descri bed above) which my be

substitut edtbyca hatogesre 20 dherrortRl a JudddidRstdd befabexe, sdhe or
optionally substituted hydrocarbon group represented by Rb has the

meani ng desgitbedeabpvendAchydnamBeboBrgtREPshBREeEABLed RyyRBehasthhe,
meani ng 25 descri bed above. 72
preferably 2 or 3. It is also possible that adjacent
carbon atoms on the ring A or the ring Q are taken together
. with -(CH,),- (g is an integer of 3 to 5) to form a 5- to
7T-membered ring, and such a case is also encompassed in the
10 compound represented by Formula [III].

As ring A, a benzene ring substituted by 1 to 4
substituents selected from a halogen (for example,
chlorine), C,, alkyl group which may be substituted by 1 to
3 halogens (for example, methyl, ethyl, isopropyl,

15 trifluoromethyl and the 1like) and C,, alkoxy group (for
example, methoxy and the like) is employed, with a benzene
. ring substituted by a single halogen (having the meaning
described above) or a single C,, alkyl group (for example,

methyl, ethyl, isopropyl and the like) being preferred.
20 An aromatic ring represented by ring Q may, for
example, be a 5- or 6-membered aromatic ring which may have
1l to 4, preferably 1 to 2 oxygen, sulfur or nitrogen atoms
in addition to carbon atoms, preferably a 5- or 6-membered

aromatic ring which may have 1 or 2 nitrogen atoms in

25 addition to carbon atoms, more preferably, (1) a benzene



In Formula [IV] shown above, Wis -CH2_ 1 -CO or -CS-, preferably -CH2_1
~CO'" -CH In Forrmula [IV] shown above, Vis | or or 05 Wand V are taken
together to formHC=C 11 -CH -N preferably, Vis | or | . In Fornula
[1V] shown above, Y' is -CH2.1 O" S' CO, -CS or -NR9- (in which R
has the meani ng descri bed above), preferdbly, -CH2_1 -0-1 -CO, -NR9a- (
which R9a is 10 a O -, al kyl group such as nethyl, ethyl, propyl, isoprop
and the like), with -CH2_1 -0- being especially preferred. 1In Fornmula [I
shown above, U is -NH, -CH -, CH2NH, preferably -NH, -CH2-' 0 15
Anot her prefiénged €anpl eppfidicenpamy reép)esentpedaay neForimba [(4) may,
for exanple, be a conpound represented by Formula [V]: 73 in which each of
R C and R' pgramhgtinegennagt oms)hal qgen d=ations ©opid omed | yneubskit utsed 1hi near
hydr ocar bon group or

preferably a benzene ring or pyrimidine ring, especially a

in
yl
V]

benzene ring.

5 Ring Q may have same or different 1 to 4 substituents,
and such substituents are preferably (i) halogens (for
example, fluorine, chlorine and the like), (ii) a C,, alkyl

‘ group which may be substituted by a halogen (for example,
methyl, ethyl, isopropyl, trifluoromethyl and the 1like),
10 (iii) a C,, alkoxy group which may be substituted by a
halogen (for example, methoxy, ethoxy, isopropoxy,
trifluoromethoxy and the 1like), (iv) a di-C,, alkylamino
group (for example, dimethylamino group and the like), (v)
a C,_; acyloxy group (for example, acetoxy group) or (vi) a
15 hydroxyl group, especially halogens (having the meaning
described above), a C,, alkyl group (having the meaning
‘ described above) which may be substituted by a halogen, a
C,, alkoxy group (having the meaning described above) which

may be substituted by a halogen.
20 In Formula [III] described above, an optionally
substituted hydrocarbon group represented by R° has the

meaning described above.

A hydrocarbon group represented by R’ has the meaning

25 described above.



the both may be taken together with the adjacent carbon 5 atons to form an
optionally substituted cyclic hydrocarbon group or a dihydrofuran ring

whi ch nmay be substituted by an oxo group, ring | is an optionally
substituted benzene ring or optionally substituted pyridine ring, ring J
is an optionally substituted benzene ring or optionally 10 substituted
pyridine ring (preferably, when R10 is a hydrogen atom then R' is a
substituted |inear hydrocarbon group), or a salt thereof, and each of R10
and R' is preferably a hydrogen atom hal ogen atom or optionally
substituted |inean Bydmatar han]gebupnoabiche ,bot ismaycHie, 15chaken toget her
with the adjacent carbon atons to forman optionally substituted cyclic
hydr ocar bonpge 6gpabl ya-CHi-hy drad-ur an rlng whi ch may be substituted by an
0X0 group. "Linear hydrocarbon group” in "an optionally substituted |inear
hydr ocar bon group” and "hydroxyl group 20 which may. substitN ted by an
optional |y substituted 74 |inear hydrocarbon group” | resent edby R10 and
R11 in Fornul a V] FerBithaahdVé sBewnf goodganpl €S be 'an al k¥l gJoup or

al kenyl group and al kynyl group. An alkyl group is a straight or branched

group havi ng zhglvt ard ggkggntgéggﬁerpggfggggly a straight or branched

group having 1 to 4 carbon atons, such as nethyl, ethyl, propyl,
i sopropyl, Qgtyl |Hobutyl sec- butyl, tert- butyI
5
C= (3 ¢
/ AN

@ —CH— —N—
preferably, V is | or | .

In Formula ([IV] shown above, Y" is -CH,-, -0-, -S-, -

CO-, =CS- or -NR°-~ (in which R® has the meaning described

above), préferably, -CH,—, —C—, ~-CO-, -NR®- (in which R*® is

10 a Cis alkyl group such as methyl, ethyl, propyl, isopropyl

and the like), with -CH,-, -O- being especially preferred.
In Formula [IV] shown above, U' is -NH-, -CH,-, -

CH,NH-, preferably -NH-, -CH,-.

15 Another preferred example of a compound represented by
Formula [I] may, for example, be a compound represented by

Formula [V]:



and the like. An al kenyl group is an al kenyl group having 2 to 6 10 carbon

atons, such as ethenyl, propenyl, isopropenyl, butenyl, isobutenyl,
sec-butenyl and the like, preferably an al kenyl group having 2 to 4 carbon
atonms, such as ethenyl, propenyl, isopropenyl and the |like. An al kynyl

group is an al kynyl group having 2 to 6 735 carbon atons, such as ethynyl,
propynyl, isopropynyl, butynyl, isobutynyl, sec-butynyl and the |iKke,
preferably an alkynyl group having 2 to 4 carbon atons, such as ethynyl,
propynyl , |sopr§?ynyl and the like. A linear hydrocarbon group described
above is erably a straight q@ branched al kyl group having 1 to 6
car bon at oms, i gk r Rrancheg , group having 1 to 4

S yl, opyl, butyl, isobutyl,
sec-butyl, tert-but ilke. 25|(75 A substitpent on "an optionally
substltuted‘dl ﬁar MRS A 3o group whi ch may be
substituted by opt|onally xUbst i 04t ed |'Nvear hydr ocar bon group”
represented by RlO and Rllmay|be a substitigfnt in "an 5 optionally
substituted |inear hydrocarbefi~group” descri bed

in which each of R' and R" is a hydrogen atom, halogen

. atom, optionally substituted linear hydrocarbon group or
the both may be taken together with the adjacent carbon

5 atoms to form an optionally substituted cyclic hydrocarbon
group or a dihydrofuran ring which may be substituted by an

oxo group, ring I is an optionally substituted benzene ring

or optionally substituted pyridine ring, ring J is an
optionally substituted benzene ring or optionally

10 substituted pyridine ring (preferably, when RY 1is a
hydrogen atom, then R™ is a substituted linear hydrocarbon

. group), or a salt thereof, and each of R and RY™ is
preferably a hydrogen atom, halogen atom or optionally
substituted linear hydrocarbon group or the both may be

15 taken together with the adjacent carbon atoms to form an
optionally substituted cyclic hydrocarbon group or a
dihydrofuran ring which may be substituted by an oxo group.

"Linear hydrocarbon group" in "an optionally

substituted linear hydrocarbon group" and "hydroxyl group

20 which may be substituted by an optionally substituted



above. Each of R10 and R11-may, for exanple, be a halogen atom (e.qg.,
fluorine atom chlorine atom brom ne aton), optionally substituted ClL_7
al kyl group (preferably a C1_4 10 al kyl group, such as nmethyl, ethyl and
propyl, especially nethyl), optionally substituted C2_6 al kenyl group (for
exanpl e, ethenyl) or hydroxyl group whicl/4ray be substituted by an
optionally substituted d-, alkyl group (preferably, hydroxyl group, C1 9
al koxy group such as 15 nmethoxy), with a hal ogen atomor an optionally
substituted Cl1_7 alkyl being preferred. "A Cl1L_; alkyl group” in "an
optional | y 3ubstrt uhgdlr&darbah Ky raioup'repassamht@xo Byoupt’asamd Sudst iituent
and when said oxo group is present in an a- position, then a Cl1_7 al kanoyl
group such BEsrholayl[vandhokf apevyl magy Berf examgleA peeher aedysubsiivpyent
on a C1_7 alkyl group described above may for exanple be: (i) a hydroxyl
group, (ii)aakennd-gebudi afd_41abkylagiBapgroup (e.g., 25 dinethylamn no,
diethylamno), 76 (iii) an am no group substituted by a Cl1_4 alkyl and a 5-

to 9-nmenbered heheao®yt| igGo@pouR WhishrLoM Al 8 BrhfcBedhgtelpat@na nguch
as nitrogen, oxygen and sulfur atons in addition to carbon atons (for
exanpl g, thiemy , 7f Wddbon atoms, preferably a straight or branched
group having 1 to 4 carbon atoms, such as methyl, ethyl,
propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl
. and the like.
An alkenyl group 1is an alkenyl group having 2 to 6
10 carbon atoms, such as ethenyl, propenyl, isopropenyl,
butenyl, isobutenyl, sec-butenyl and the like, preferably
an alkenyl group having 2 to 4 carbon atoms, such as
ethenyl, propenyl, isopropenyl and the like.
An alkynyl group is an alkynyl group having 2 to 6
15 carbon atoms, such as ethynyl, propynyl, isopropynyl,
butynyl, isobutynyl, sec-butynyl and the like, preferably
. an alkynyl group having 2 to 4 carbon atoms, such as
ethynyl, propynyl, isopropynyl and the like.
A linear hydrocarbon group described above is
20 preferably a straight or branched alkyl group having 1 to 6
carbon atoms, especially a straight or branched alkyl group
having 1 to 4 carbon atoms such as methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, sec-butyl, tert-butyl and the
like.

25



5 pyridyl, pyrimdinyl, thiazolyl, benzothiazolyl, benzoisothiazolyl,
benzoxazol yl, benzoi soxazolyl and the Ilike) (e.g.,

met hyl (2-pyridyl)am no), (iv) an am no group substituted by a ClL 4 al kyl
and a C__4 al kyl -carbonyl (e.g., nethyl (nmethylcarbonyl)am no), 10 (v) an
am no group substituted by a C1_4 alkyl attd a C6-12 aryl-carbonyl (e.g.,
nmet hyl (benzoyl)am no), (vi) a nono- or di-Cl 4 al koxy-Cl 4 al kyl -am no
group (e.g., butoxypropylanino), (vii) 5- to 9-nmenmbered cyclic am no group
which may contain 15 1 to 3 heteroatons such as oxygen and sul fur atons in
addition to nitrbdgenlsdtonsudret g.on pYanol dpl hyhal by peribditiutedi pehaairnyl ,
nmor phol i nyl, 3, 6-di hydropyridin-1(2H)-yl), optionally substituted by a
C6_12 aryl mhilchcamyohavgrbupt 4ansubstividieniyal sejesied frosha LRivs akkyl
(e.g., nethyl), 20 hal ogen atons, hydroxy group and optionally hal ogenated
Cl_4 al kyl s@lesgitupbenyy, ad- bydionyphenylibsdiehktesophaayl, h§drocarbon

met hyl phenyl ), Cl1_4 al kyl sul fonyl (e.g., methylsulfonyl), C, 15 aral kyl

(e.g., benzgtduphi cbprayeheye Byt R4 asdbgil haenbs sekaepkedtiieam ihalragen
atons, hydroxy group 25 and optionally hal ogenated Cl1_4 al kyl, Cl1 4

al koxysCl_4opt kyha¥Ty (babsexanpke, lameRaxyeidwdcansblt hgrbike) deBrrtiged
9-menbered heterocyclic group which contains 1 to 3 heteroatons such
above.
Each of R' and R' -may, for example, be a halogen atom
. (e.qg., fluorine atom, chlorine atom, bromine atom),
optionally substituted C,, alkyl group (preferably a C,,
10 alkyl group, such as methyl, ethyl and propyl, especially
methyl), optionally substituted C, alkenyl group (for
example, ethenyl) or hydroxyl group which may Dbe
substituted by an optionally substituted C,, alkyl group
(preferably, hydroxyl group, C,, alkoxy group such as
15 methoxy), with a halogen atom or an optionally substituted
C,, alkyl being preferred. "A C;.; alkyl group" in "an
. optionally substituted C,,; alkyl group" has an oxo group as
a substituent, and when said oxo group is present in an o-
position, then a C,, alkanoyl group such as formyl and
20 acetyl may be formed.
A preferred substituent on a C,, alkyl group described
above may for example be:
(1) a hydroxyl group,
(ii) a mono- or di-C,_, alkylamino group (e.qg.,

25 dimethylamino, diethylamino),



as nitrogen, oxygen and sulfur atons in addition to carbon atons (for
exanpl e, piperidinyl, piperazinyl, norpholinyl, 5 thienyl, furyl, pyridyl,
pyrimdinyl, thiazolyl, benzothiazolyl, benzoisothiazolyl, benzoxazolyl,
benzoi soxazolyl and the like), hydroxyl group and the Iike, Cl1-6

al kyl - carbonyl oxy group (for exanple, netteyl carbonyl oxy, ethyl carbonyl oxy,
butyl car bonyl oxy and 10 the like), (ix) a 5- to 9-nenbered heterocyclic
group which contains 1 to 3 heteroatons such as nitrogen, oxygen and

sul fur atonms in addition to carbon atons (for exanple, thienyl, furyl,
pyridyl, pyfiiidi agl amthbagebyp, sheszathitedobyl a €5 ,bedzgilsanbi azakylo
benzoxazol yl, benzoi soxazolyl and the Ilike)-thio group (e.g.,

2- pyridyl t hBepembdreétie hiekerockcptief elgredipsubgtidiuentowasasd €2_6oal kenyl
group may, for exanple, be a C -4 al koxy-carbonyl (e.g., nethoxycarbonyl)

and the |ikeet@8odtoys! isudhydsocaibengehen ddgyandaRy igulforrmbeohy] inshown
above are taken together with the adjacent carbon atons to form an

optional |y sadstibnt etb cyedrimorhydteaar bofor Myxarh®Te £Xalchybe Fugghyr at ed

or unsaturated cyclic aliphatic hydrocarbon (for exanple, cycloal kane, 25

cycl oabkenepyeyalval kadignei miwhi Ay, | i kekrandaml,. SucBedzothiazolyl,
benzoisothiazolyl, benzoxazolyl, benzoisoxazolyl and the
like) (e.g., methyl(2-pyridyl)amino),

. (iv) an amino group substituted by a C,, alkyl and a C-_,
alkyl-carbonyl (e.g., methyl (methylcarbonyl)amino),

10 (v) an amino group substituted by a C,, alkyl and a C,,,
aryl-carbonyl (e.g., methyl (benzoyl)amino),

(vi) a mono- or di-C,, alkoxy-C,,, alkyl-amino group (e.g.,
butoxypropylamino),
(vii) 5- to S9-membered cyclic amino group which may contain

15 1 to 3 hetercatoms such as oxygen and sulfur atoms in
addition to nitrogen atoms (e.g., pyrrolidinyl, piperidinyl,

. piperazinyl, morpholinyl, 3,6-dihydropyridin-1(2H)-yl),
opticnally substituted by a C,,;, aryl which may have 1 to 4
substituents selected from a C,, alkyl (e.g., methyl),

20 halogen atoms, hydroxy group and optionally halogenated C,_,
alkyl (e.g., phenyl, 4-hydroxyphenyl, 4-chlorophenyl, 3-
methylphenyl), C,, alkylsulfonyl (e.g., methylsulfonyl), C.,_

15 aralkyl (e.g., benzyl) which may have 1 to 4

substituents selected from, halogen atoms, hydroxy group

25 and optionally halogenated C,, alkyl, C,,, alkoxy-C,, alkyl



78 cycl oal kane may, for exanple, be cycl opropane, cycl obutane,

cycl opent ane, cycl ohexane, cycl oheptane, cycl ooctane, cyclononane and the
| i ke, preferably a C3-7 cycl oal kane such as cycl opropane, cycl obut ane,

cycl opent ane, cycl ohexane and 5 the |ike. Said cycl oal kene may, for

exanple, be a C5-6 cycloal kene such as cktl opentene, cyclohexene,

cycl obutene, cyclopentene and the |ike. Said cycloal kadi ene may, for
exanpl e, be a C5-6 cycl oal kadi ene such as 2,4 cycl opent adi ene, _

2, 4-cycl ohexadi ene, 2,5-cyclohexadi ene and 10 the like. An aryl described
above may, fépreranpbde,berapoxyedtydl iandrtieskikep) ybycltioc Seimiidred
hydrocarbon having 6 to 16 carbon atoms, such as benzene ring, naphthal ene
ring, anthrheeaeoriyngicplyewapt wheineh r cogtasnenaphichas enetébortbgsanthdrhe
like, with a C6-10 aryl such as benzene ring and naphthal ene ring being
especi al | y psehétreden, Posfyernecrex syl fisr cdt emeythi adbiydiesartboraMpcszh may
be formed when Rld and R11 are taken together with the adjacent carbon

atons are aathmi (Yol edfwdrlecarbirer psingl) BOpasaaisglyr alcedndlinyl,
unsaturated cyclic aliphatic hydrocarbon (for exanple, cycl oal kane,
cycl oabkenethtgnyval kadferel and pyridyl, pyrimidinyl, thiazolyl,
benzothiazolyl, benzoisothiazolyl, benzoxazolyl,
benzoisoxazolyl and the like), hydroxyl group and the like,
. (viii) a C; 4 alkyl-carbonyloxy group (for example,
methylcarbonyloxy, ethylcarbonyloxy, butylcarbonyloxy and
10 the like),
(1x) a 5- to 9-membered heterocyclic group which contains 1
to 3 heteroatoms such as nitrogen, oxygen and sulfur atoms
in addition to carbon atoms (for example, thienyl, furyl,
pyridyl, pyrimidinyl, thiazolyl, benzothiazolyl,
15 benzoisothiazolyl, benzoxazolyl, benzoisoxazolyl and the
like)-thio group (e.g., 2-pyridylthio) and the like.
. A preferred substituent on said C,. alkenyl group may,
for example, be a C._4 alkoxy-carbonyl (e.g.,
methoxycarbonyl) and the like.

20 A cyclic hydrocarbon when R' and R'™ in Formula [V]
shown above are taken together with the adjacent carbon
atoms to form an optionally substituted cyclic hydrocarbon
may, for example, be a saturated or unsaturated cyclic

aliphatic hydrocarbon (for example, cycloalkane,

25 cycloalkene, cycloalkadiene and the like) and aryl. Such a



the like), especially, cyclopropane, cyclobutane, cyclopentane, _

cycl ohexane, cycl oheptane, cycl ooctane, cyclononane and the like, with a
C3-; cycl oal kane such as 25 cycl opropane, cycl obutane, cyclopentane and
cycl ohexane 79 being particularly preferred. A substituent which may be
possessed by said cyclic hydrocarbon has’& he nmeaning simlar to the
substituent in "an optionally substituted hydrocarbon group” described 5
above. A substituent on an unsaturated cyclic aliphatic hydrocarbon
descri bed above is preferably an oxo group or hydroxyl group. A

substi tuentcpalaalbpheomay| yfsubskampied benzenéopidprneg aydloplitemally
substituted pyridine ring represented by ring I and an optionally

substi t ut edcpehepartanag andycbphesaakly subslbhepednpyri dicgelbok@ane,
represented by ring J in Fornula [V] shown above has the neaning simlar

to the subsycloeohahe 3ad epti 0naklypselfstiabuted lydreganbankak®d @uewup”
represented by ring A described above. Ring | is preferably a benzene ring

whi ch nmay bes cgubsprbpard, byyancplikyhegr eyplopaheganat egcabkkkageodpdor a
hal ogen atom wi th a benzene ring which may be substituted by a Cl 6 alkyl

group, s5hal ogeaatlekeCl_4 sliky! cge08R1REne2Cndip) OgeR adLampet ng LRspgcial 'y
preferred.
cycloalkene such as cyclopentene, cyclohexene, cyclobutene,
cyclopentene and the like. Said cycloalkadiene may, for

. example, be a Ce e cycloalkadiene such as 2,4-

cyclopentadiene, 2,4-cyclohexadiene, 2,5-cyclohexadiene and
10 the like.
An aryl described above may, for example, be a
monocyclic or fused polycyclic aromatic hydrocarbon having
6 to 16 carbon atoms, such as benzene ring, naphthalene
ring, anthracene ring, phenanthrene ring, acenaphthalene
15 ring and the like, with a C,,, aryl such as benzene ring
and naphthalene ring being especially preferred.

‘ Preferred examples of a cyclic hydrocarbon which may
be formed when R and RY" are taken together with the
adjacent carbon atoms are a C., cyclic hydrocarbon, as well

20 as a saturated or unsaturated cyclic aliphatic hydrocarbon
(for example, cycloalkane, cycloalkene, cycloalkadiene and
the like), especially, cyclopropane, cyclobutane,
cyclopentane, cyclohexane, cycloheptane, cyclooctane,

cyclononane and the like, with a C,, cycloalkane such as

25 cyclopropane, cyclobutane, cyclopentane and cyclohexane



Ring J is preferably a benzene ring which may be substituted by a
hal ogenat ed al kyl group or a halogen atom wth a benzene ring which may
be substituted by a halogenated C1_4 al kyl group or hal ogen atom being 25
especially preferred. 80 A preferred exanple of a conpound represented by
Formula [I] or a salt thereof is a conpouitd represented by Formula [VI]:
Is 50 Hin which each of RI" and R13 is a hydrogen atom hal ogen atom or
optional Iy substituted |inear hydrocarbon group, or the both may be taken
together with the adjacent carbon atonms to forman optionally substituted
cyclic hydrbeanpopartifcgtaupy pgedepred.an optional ly substituted phenyl
group (preferably, except for 2-chiorophenyl ring and 2-fluorophenyl ring),
ring L is an optRosablstisulesiti twitech beagens: rpogsessed5 gptsahdl kyclic
substituted pyridine ring (preferably, when group

hydrocarbon has the meaning similar to the substituent in

"an optionally substituted hydrocarbon group" described

5 above. A substituent on an unsaturated cyclic aliphatic
hydrocarbon described above is preferably an oxo group or

hydroxyl group.

A substituent on an optionally substituted benzene
10 ring and optionally substituted pyridine ring represented
by ring I and an optionally substituted benzene ring and
optionally substituted pyridine ring represented by ring J
in Fermula [V] shown above has the meaning similar to the
substituent in "an optionally substituted hydrocarbon

15 group" represented by ring A described above.
Ring I is preferably a benzene ring which may be
‘ substituted by an alkyl group, halogenated alkyl group or a
halogen atom, with a benzene ring which may be substituted
by a C;, alkyl group, halogenated C,., alkyl group or

20 halogen atom being especially preferred.

Ring J is preferably a benzene ring which may be
substituted by a halogenated alkyl group or a halogen atom,
with a benzene ring which may be substituted by a
halogenated C,, alkyl group or halogen atom being

25 especially preferred.



is a phenyl group, then R13 is not a nmethyl group, and 81 group is a

2- met hyl phenyl group, then R13 is not a chlorine aton) or a salt thereof.
In Fornmula [VI] shown above, "an optionally 5 substituted |inear

hydr ocar bon group” represented by R12 and R3 is simlar to "an optionally
substituted |inear hydrocarbon group” rejresented by RLO and R11 descri bed
above. An optionally substituted cyclic hydrocarbon which may 10 be forned
when R12 and R13 are taken together with the adjacent carbon atons has the
meaning simlar to "an optionally substituted cyclic hydrocarbon” which
may be forned when R10 and R11 are taken together with the adjacent

carbon atons descri bed above. 15 Preferred exanples of a cyclic hydrocarbon
in acyclic hydrosasbepradi céxamylde dor ned cigourll argrRE2 ey t aken
together with the adjacent carbon atons are a C5-7 cyclic hydrocarbon, as

wel | as a smbunaled[0] vasat Waatted Hardd i§l|épB@ﬁnb@uH&Idﬁ:eﬁﬁéE@Htéﬁoby
exanpl e, cycl oal kane, 20 cycl oal kene, cycl oal kadi ene and the |ike),
especi al | y, Foepmal epropane, cycl obutane, cycl opentane, cycl ohexane,

cycl ohept ane, cycl ooctane, cyclononane and the like, with a C3-7

12
0

o B

N N
H H

in which each of R' and R is a hydrogen atom, halogen
atom or optionally substituted linear hydrocarbon group, or
the both may be taken together with the adjacent carbon

atoms to form an optionally substituted cyclic hydrocarbon

10 group,

group

is an optionally substituted phenyl group (preferably,
except for 2-chlorophenyl ring and 2-fluorophenyl ring),
ring L 1is an optionally substituted benzene ring or

15 opticnally substituted pyridine ring (preferably, when
group

is a phenyl group, then R"™ is not a methyl group, and



cycl oal kane such as cycl opropane, cyclobutane, cyclopentane and cycl ohexane
being particularly preferred. 82 Each of R12 and R13 is preferably a

hal ogen atomor a Cl1_3 al kyl group. In Fornula [VI] shown above, "a
substituent” on an 5 optionally substituted phenyl group represented by
Forrmul a: group has the neaning simlar t&l "a substituent” on an optionally
substituted benzene ring represented by ring | shown above. A preferred
exanpl e of 10 group may, for exanple, be a phenyl group which may be
substituted by Cl , alkyl group. In Formula [VI] shown above, "an
optionally bst\\t ut ed benzene ring and optionally substituted 15
pyridine rif |$e esent egréypring L has the meaning simlar to "an
optional Iy sybstijyuted benzene ring and optionally substituted pyridine
ring" represe by ring J shown above. A preferred exanple of ring L
may, for exasphe2-hetaylpBesyhsiirouied ez aie 14 ngot SHChhaosyhst iatteant has
the neaning simlar to the substituent which may be possessed by ring L
descri bed abpve. salt thereof.

In Formula [VI] shown above, "an optionally
5 substituted linear hydrocarbon group" represented by R
and R™ is similar to "an optionally substituted linear
’ hydrocarbon group" represented by R® and RY described
above.

An optionally substituted cyclic hydrocarbon which may
10 be formed when R” and RY™ are taken together with the
adjacent carbon atoms has the meaning similar to "an
optionally substituted cyclic hydrocarbon”" which may be
formed when R' and R' are taken together with the adjacent

carbon atoms described above.
15 Preferred examples of a cyclic hydrocarbon in a cyclic
. hydrocarbon which may be formed when R and R are taken
together with the adjacent carbon atoms are a C;; cyclic

hydrocarbon, as well as a saturated or unsaturated cyclic

aliphatic hydrocarbon (for example, cycloalkane,
20 cycloalkene, cycloalkadiene and the 1like), especially,
cyclopropane, cyclobutane, cyclopentane, cyclohexane,

cycloheptane, cyclooctane, cyclononane and the like, with a
Cs_7 cycloalkane such as cyclopropane, cyclobutane,

cyclopentane and cyclohexane being particularly preferred.



A compound represented by Formula [I], [II], [1I1], 83 [IV], [V] or [VMI] in
a free formand a pharnacologically acceptable salt thereof are
enconpassed in the present invention. Wen a conpound represented by
Forrmula [I], [1I1], [1I1], [IV], [V] or [VI] has an acidic group such as 5
a carboxyl group, such a salt may be a s#ia wth an inorganic base (e.g.,
al kaline netals such as sodium and potassium alkaline earth netals such
as calciumand nmgnesium transition netals such as zinc, iron and copper)
or an organi c base (e.g., organic am nes such as 10 tri nethyl am ne,
triethylam ne, pgatdi o€, Rif cohdngd” ethapotastae]lydiaetthdng)aam ftom or a
triethanol am ne, dicycl ohexylam ne and N, N -di benzyl et hyl enedi am ne, basic
am no aci dsCsuycdl lagl agxppuxd ne, | ysine and ornithine). Wien a conpound
represented by Formula [1], [Il], 15 [1I1], [IV], [V] or [VI] has a basic
group such as an amno group, it my forma salt with an inorganic or
organic acid (e.g., hydrochloric acid, nitric acid, sulfuric acid,
phosphori ¢ aci d, Isarfeamiud 2aci 1] bigrasonibogei d," £ Oblbet i@ckdt "acgt i gnaci d,
propionic acid, trifluoroacetic acid, 20 fumaric acid, oxalic acid,
tartarbc acopricomh®lg 8ebtit@Gtéai ghaayd, gsuapi PepraskdcefBbiC Fachdla:

met hanesul f oni aci d, benzenesul fonic acid, p-toluenesulfonic acid and the

i ke) as wel §ci dic am no acids such as aspartic acid,
group
' has the meaning similar to "a substituent” on an optionally

substituted benzene ring represented by ring I shown above.

A preferred example of

group
10
may, for example, be a phenyl group which may be

substituted by a C,, alkyl group.
In Formula [VI] shown above, "an optionally
substituted benzene ring and optionally substituted
‘15 pyridine ring" represented by ring L has the meaning
similar to "an optionally substituted benzene ring and
optionally substituted pyridine ring" represented by ring J
shown above.
A preferred example of ring L may, for example, be a
20 substituted benzene ring. Such a substituent has the
meaning similar to the substituent which may be possessed
by ring L described above.

A compound represented by Formula [I], [II], [III],



glutamc acid and the like. 25 A compound represented by Fornmula [I], [II],
[111], 84 [IV], [V] or [VI] or a salt thereof can be enployed also as a
prodrug. Said prodrug is a conpound which is converted into a conpound
represented by Formula [1], [II], [1I1], [IV], [V] or [VI] or a salt

t hereof under a physiological 5 conditio83n a living body as a result of a
reaction with an enzynme or gastric acid, and thus a conpound which

under goes an enzymatic oxi dation, reduction or hydrolysis to forma
conmpound represented by Fornmula [1], [II], [11I], [IV], [V] or [VI] or a
salt thereofIvhd dVionpoufdI whiieh d sfrd® Kydmolatreda byhgasbeotoaticd1le form
a conpound represented by Formula [I], [II], [1I1], [IV], [V] or [VI] or a
salt thereatceptpbbddr ugalor thexemrouader ephesephedely f10r mMHea plkkenk! 1],
[111], [IV], [V] or [VI] or a salt thereof may, for exanple, be a conpound
obt ai ned byisubhecénng awmheni o ¢bmpeada ireprasumadpepresanted [y,
Formula [1], [1I], [ti1], [IV], [V] or [VIT or a salt thereof to an
acylation, [1ajKky[atiop ervphogmhomd ation ndenasahdi §08Pgusdphascanaanm no
group (e.g., a conpound obtained by subjecting an amno group in a

conpound repr eseieey by Jroupyl ashkh, &l 1dait 26dy I bk, &1 Ma1d Viwidh [ ¥h] or

a salt thereof to an eicosanoyl ation, alanyl ation,

pentyl am nocas bgayl at baRe (bBs.dBf h¥hxd19%Q8- letals such as sodium and
3-di oxol en- 4-yl ) met hoxycar bonyl ati on,

potassium, alkaline earth metals such as calcium and

. magnesium, transition metals such as zinc, iron and copper)
or an organic Dbase (e.qg., organic amines such as

10 trimethylamine, triethylamine, pyridine, picoline,
ethanolamine, diethanolamine, triethanolamine,

dicyclohexylamine and N,N'-dibenzylethylenediamine, basic
amino acids such as arginine, lysine and ornithine).
When a compound represented by Formula [I], [II],
15 [IIT], [IV], [V] or [VI] has a basic group such as an amino
group, it may form a salt with an inorganic or organic acid
. (e.g9., hydrochloric acid, nitric acid, sulfuric acid,
phosphoric acid, carbonic acid, bicarbonic acid, formic
acid, acetic acid, propionic acid, trifluorocacetic acid,
20 fumaric acid, oxalic acid, tartaric acid, maleic acid,
citric acid, succinic acid, malic acid, methanesulfonic
acid, benzenesulfonic acid, p-toluenesulfonic acid and the
like) as well as acidic amino acids such as aspartic acid,
glutamic acid and the like.

25 A compound represented by Formula [I], [II], [III],



tetrahydrofuranyl ation, pyrrolidylnethylation, pivaloyloxynethylation and
t-butylation); a conpound 25 obtained by subjecting a hydroxyl group in a
conmpound 85 represented by Formula [I], [I1], [1L1], [IV], [V] or [VI] @or
a salt thereof to an acylation, alkylation, phosphorylation or boration
when said conmpound has a hydroxy group (8 g., a conpound obtai ned by

subj ecting the 5 hydroxyl group to an acetylation, pal mtoylation, .
propanoyl ation, pivaloylation, succinylation, fumarylation, alanylation,
di et hyl am nonet hyl car bonyl ati on); a conpound obtained by subjecting a
car boxyl grémUplinld] compdund orepr esiént edebyoForanl be[ bhplbkkH, allkbl hs
[IV], [V] or [MI] 10 or a salt thereof to an esterification or am dation
when sai d canpeouddubas @aiat boxydirggollp @e.dpmpauredngeistd i obtahrkedtby
subj ecting the carboxyl group to an ethylesterification,

phenyl est erifitcatai ctompeatdoxypetbghestersyf i Eatmeba [I], [II], [III],

di met hyl am noesterification, 15 pival oyl oxynethylesterification,

et hoxycar bonyVopxyevhyloasteriff i sat hosalt pHdraldfdyhesderaf pagkienogical
(5-met hyl - 2- oxo- 1, 3-di oxol en-4- yl)nethyl esterification,
cycl ohexyl oxyeaibooy! ehhyl asiverd isady oasand re2@1retdy | antdatt 06) andnt he
| i ke. These prodrugs can be produced froma conpound represented by
Formula [l]an[lddzyme or gastric acid, and thus a compound which
undergoes an enzymatic oxidation, reduction or hydrolysis
. to form a compound represented by Formula [I], [II], [III],
[IV], [V] or [VI] or a salt thereof and a compound which is
10 hydrolyzed by gastric acid to form a compound represented
by Formula [I], [II], [III], [IV], [V] or [VI] or a salt
thereof. A prodrug for a compound represented by Formula
(1, [IT], [III], [IV], [V] or [VI] or a salt thereof may,
for example, be a compound obtained by subjecting an amino
15 group in a compound represented by Formula (I], [II], [III],
[IV], [V] or [VI] or a salt thereof to an acylation,
. alkylation or phosphorylation when said compound has an
amino group (e.g., a compound obtained by subjecting an
amino group in a compound represented by Formula [I], [II],
20 [II1], [IV], [V] or [VI] or a salt thereof to an
eicosanoylation, alanylation, pentylaminocarbonylation, (5-
methyl-2-oxo-1, 3-dioxolen-4-yl)methoxycarbonylation,
tetrahydrofuranylation, pyrrolidylmethylation,

pivaloyloxymethylation and t-butylation); a compound

25 obtained by subjecting a hydroxyl group in a compound



(1], [tv], [V] or [VI] or a salt thereof by a nethod known per se. A
prodrug for a conpound represented by Formula [I], 25 [I1I], [IIl], [IV],
[V] or [MI] or a salt thereof may al so 86 be one which is converted into a
conmpound represented by Formula [I], [II], [1I1], [IV], [V] or [VI] or a
salt thereof under a physiol ogical condi&5 on, such as those described in
"1 YAKUHI N no KAl HATSU ( Devel opnent of 5 Pharmaceuticals)", Vol.7, Design of
Mol ecul es, p.163-198, Published by H ROKAWA SHOTEN (1990). A conpound
represented by Fornulae [I], [II], [IIl], [1V], [V] or [VI] or a salt may
be present msprehgutatiebgr Foanuydri(dd ,t herEof . [I0I A cpIppundviepreggnaed by
Formulae [I], [II], [IL1], [IV], [V] or [VI] or a salt may be | abeled with
an isotope ofe. @. ,sd8tH, 4Ge35S 12% anrt t hadyilke)onPref ankgdaexanpl es
of a conmpound represented by 15 Fornula [I] other than those represented
by Fornul aephosphooyldt}onr eothoserdtsehosedehn ERAG85848poERA60R588, 2JP- A-
6- 263736, JP-A-6-340647, JP-A-8-295667 and W99-33825. Anong those
conpounds repiesent gdoby Kergul,a 4 Idomdditad febd £me@ wpnpabhdsetigE the
2-[7- Chl or o- 4- (3-chl orophenyl') - 6- et hyl - 2- oxo- 2H- chr onen- 3-
yl1-N-p4-chhpdpoRy(tritogpometbyl ) ghenyhtaeetanids, palmitoylation,

propanoylation, pivaloylation, succinylation, fumarylation,
alanylation, dimethylaminomethylcarbonylation); a compound

. obtained by subjecting a carboxyl group in a compound
represented by Formula [I], [(II], [III], [IV], [V] or [VI]

10 or a salt thereof to an esterification or amidation when
said compound has a carboxyl group (e.g., a compound

obtained by subjecting the carboxyl group to an

ethylesterification, phenylesterification,
carboxymethylesterification, dimethylaminoesterification,
15 pivaloyloxymethylesterification,

ethoxycarbonyloxyethylesterification,
. phthalidylesterification, (5-methyl-2-oxo-1, 3~dioxoclen-4-

yl)methylesterification,

cyclohexyloxycarbonylethylesterification and
20 methylamidation) and the like. These prodrugs can be
produced from a compound represented by Formula [I], [II],

[III], [IV], [V] or [VI] or a salt thereof by a method
known per se.
A prodrug for a compound represented by Formula [I],

25 [IT], [III], [IV], [V] or [VI] or a salt thereof may also



2-[7-chl or o-4- (3-chl orophenyl ) - 6- met hyl - 2- oxo- 2H chr onen- 3-
yl]-N-[4-fluoro-2-(trifluoronethyl)phenyl]acetam de;
2-[7-chl oro-4-(3-chl oro-4-fl uorophenyl) - 6- net hyl - 2- oxo- 2H 25
chromen-3-yl]-N-[4-chloro-2 87 (trifluoronethyl)phenyl]acetanm de;
2-[7-chl oro- 4- (3-chl or o- 4- f | uor ophenyl ) - 8aret hyl - 2- oxo- 2H
chromen-3-yl]-N[4-fluoro-2 (trifluoronethyl)phenyl]acetamde; 5
2-[ 7- chl or o- 6- net hyl - 4- ( 3- et hyl phenyl ) - 2- oxo- 2H chr onen- 3-
yl]-N-[4-chloro-2-(trifluoronethyl)phenyl]acetam de;
2-[ 7- chl or ob8- gaehyWhisk 3igecopiveirde )12toxe- ZdnghnonensGeresented by
yl]-N-[4-fluoro-2-(trifluoronethyl)phenyl]acetam de;
2-[ 7- chl or oF'ermowda 4-pPHenyI[16]| ( 4t phEhy| dilpdr,azilil d© [VI] or a salt
yl')met hyl ] - 2H chronen- 3-yl ] - N-[ 4- chl or o- 2-
(trifluoronehtyedphamddmcet aphgteiological condition, such as those
2-[7-chl or o- 2- oxo- 4- phenyl - 6- [ (4- phenyl pi perazi n-1 -
yl ) net hyl ] -@éechibegn- 3vy| | * NWWAKURINOr ox2- KAIHATSU (Development of
(trifluoronethyl)phenyl]acetam de; 15
2-[ 7- chl or oPBafhdec¢dt Lhabs pphemyll).-73, tbels hydlr ogy rNsli¢dcules, p.163-198,
1(2H) -yl ] nmet hyl ] - 2- oxo- 4- phenyl - 2H chronen- 3-yl ] - N-[ 4-
chl or o- 2- (tPulbl ishedeb hyh ] ROEAYA | SECTENI d€990) .
2-[7-chloro-6-[[4-(4-chl orophenyl) -3, 6-di hydropyri di n-
1(2H) -yl ] met hyl | A2conpodnphersg reddredyddney- Boyhmhibel 4120 [(I1I], [III],
fluoro-2-(trifluoronethyl)phenyl]acetam de;

" [IV], [V] or [VI] or a salt may be present as a hydrate or

anhydride thereof.
10 A compound represented by Formulae [I], [II], ([III],
[IV], [V] or [VI] or a salt may be labeled with an isotope

(e.g., °H, Yc, *s, ™I and the like).

Preferred examples of a compound represented by

15 Formula [I] other than those represented by Formulae [II]
to [VI] are those disclosed in EPA585913, EPA602598, JP-A-

' 6-263736, JP-A-6-340647, JP-A-8-295667 and W099-33825.
Among those compounds represented by Formula [I], the
following compounds:

20 2-[7-Chloro-4-(3-chlorophenyl)-6-methyl-2-oxo-2H-chromen-3-
y1]-N-[4-chloro-2-(trifluoromethyl)phenyl]acetamide;
2-[7-chloro-4-(3-chlorophenyl)-6-methyl-2-oxo-2H-chromen-3-
yl]-N-[4-fluoro-2- (trifluoromethyl)phenyl]acetamide;
2-[7-chloro-4-(3~chloro-4-fluorophenyl)-6-methyl-2-oxo-2H~

25 chromen-3-yl]-N-[4-chloro-2-



2-[7-chloro-6-[[4-(3-nethyl phenyl ) pi peridin-1-yl]nethyl]-2-

0X0- 4- phenyl - 2H chr onen- 3-yl ] - N-[ 4- chl or o- 2-
(trifluoronethyl)phenyl]acetan de;
2-[7-chloro-6-[[4-(3-nethyl phenyl ) pi peridin-1-yl]nmethyl]-2 25

0X0- 4- phenyl - 2H- chromen-3-yl ] -N-[ 4-f |l uor @72 88
(trifluoronethyl)phenyl]acetam de; or a salt thereof are enployed
preferably. A conpound represented by Forrmula [I] or a salt thereof
enconpasses any known conpounds and novel conpounds. 5 Such known _
conmpounds [Ktriflubkpmandyl)pheapdll tbetamsdkl;s are di scl osed for exanple in
EPA585913, EPA602598 and JP-A- 6-263736 and the like, the disclosure in

whi ch are fa+[owedl6rbesprdduhiotbescoponbghendal deravehytonpenadsnlV] and
[VIT and their salts can be produced for exanple by the 10 follow ng

met hods. ThaosromenoBRpoUNENEL-61uarsabt thereof can be produced by known
nmet hods for produci ng Conpounds [I1], [III] and [IV] described above or by

t he nmet hods(fo1fflpoeeretngl ConpayndscEevhmand;[VI] described bel ow, or any
anal ogous net hods. 15 A conpound [V] or a salt thereof can be produced, as

shown belOMQ—DY-&E@@fbng—ﬂeﬁﬁyleﬁPQBdhéﬁh9Q§HEh%m?aQebké—zHaEEQQH@thaFiVe

[VII], or a salt thereof or a derivative thereof which is reactive at its

carboxyl greup-N¥i thcRloeenpouUnd; £ epsesRBtRY1 PynEAy ULt Mk bk
2-[7-chloro-6-methyl-4- (3-methylphenyl)-2-oxo-2H~-chromen-3-

. y1l]-N-[4-fluoro-2-(trifluoromethyl)phenyl]acetamide;
2-[7-chloro-2-oxo-4-phenyl-6-[ (4-phenylpiperazin-1-

10 yl)methyl]-2H~chromen-3-yl]-N-[4-chloro-2-
(trifluoromethyl)phenyl]acetamide;
2-[7-chloro-2-oxo-4-phenyl-6-[ (4-phenylpiperazin-1-
yl)methyl]-2H-chromen-3-y1l]-N-[4~fluoro-2-
(trifluoromethyl)phenyl]acetamide;

15 2—[7-chloro-6—[[4—(4—chlorophenyl)—3,6—dihydropyridin—
1(2H)—yl]methyl]—2—oxo—4—phenyl—ZH—chromen—B—yl]—N—[4—

. chloro-2-(trifluoromethyl)phenyl]acetamide;
2=[7-chloro-6-[[4-(4-chlorophenyl) -3, 6-dihydropyridin-
1(2H) -yl]lmethyl]-2-oxo-4-phenyl-2H-chromen-3-yl]-N-[4-

20 fluoro-2-(trifluoromethyl)phenyl]acetamide;
2-[7-chloro-6-[[4~-(3-methylphenyl)piperidin-1-yl]lmethyl]-2-
oxo-4-phenyl-2H-chromen-3-yl]-N-{4-chloro-2-
(Erifluoromethyl)phenyl]acetamide;
2-[7-chloro-6-[[4-(3-methylphenyl)piperidin-1-yl]lmethyl]-2-

25 oxo-4-phenyl-2H-chromen-3-yl]-N-[4-fluoro-2-



20 wherein each synbol is as defined above or a salt thereof. Such a
reactive derivative of a carboxylic acid -may, for 89 exanple, be an acid
hal i de (for exanple, chloride, bromde and the lIike), acid anhydride,
m xed acid anhydride (for exanple, anhydride with nethyl carbonate,
anhydride with ethyl carbonate, anhydrid8 w th isobutyl carbonate and the
5 1like), activated ester (for exanple, ester with hydroxysuccini m de,
ester with 1-hydroxybenzotriazole, ester with
N- hydr oxy- 5- nor bor nene- 2, 3-di car boxyi m de, ester wth p-nitrophenol, ester
wi th 8-oxyqutniblineramdthheé)phkeyl]avethmadeaci ¢r hal | dalbei tige ©speciaald v
preferred. 10 A conmpound [V] or a salt thereof can be produced al so by
reacti ng a emphayedepeefeeabtiyd derivative [VII] or a salt thereof with a
conpound represented by Fornmula [VIII] or a salt thereof in the presence
of a coupling reagestmpoSeh pespepentigdr agertormyla f orI exawl & kela
carbodiimde 15 (for exanpl e, dicyclohexylcarbodiimde, N[3-
(di net hyl antheypoopyhtohbaekbyl eaybedbivil dempbuerel aReXyibvel compounds.
N - (2-norpholin-4-ylethyl)carbodiimde, Ncyclohexyl-N-[4
(di et hgl ani se¢ey&hehaxddrgrhiel i i de) . [earbhorwhdijridazetheir salts
N- et hyl - 5- phenyl i soxazol i um 3' -sul fonate, N-ethyl-2' 20
hydr oxybenzisexazetiyselr ebluekahglat en 2rRbH8%Y 3l - Eehlb@XY¥oar henylrpla-
2- di hydr oqui nol i ne, 2-isobutyl oxy-1I -

6-263736 and the like, the disclosure in which are followed

. to produce the compounds. Said novel compounds [V] and

[VI] and their salts can be produced for example by the

10 following methods. Thus, a compound [I] or a salt thereof

can be produced by known methods for producing Compounds

[IT], [III] and [IV] described above or by the methods for

producing Compounds [V] and [VI] described below, or any
analogous methods.

15 A compound [V] or a salt thereof can be produced, as

shown below, by reacting a corresponding coumarineacetic

. acid derivative [VII], or a salt thereof or a derivative

thereof which is reactive at 1its carboxyl group, with a

compound represented by Formula [VIII]:

H2
20

wherein each symbol is as defined above or a salt thereof.

Such a reactive derivative of a carboxylic acid -may, for



i sobutyl oxycar bonyl -1, 2-di hydroqui noline, (benzotriazolyl-

N-hydroxytri sdi et hyl am nophosphoni um hexaf | uor ophosphi de salt,

di phenyl phosphoryl azide and the like. In some cases, 25 a carbodiim de can
affect the reaction advantageously when 90 conbi ned with additives. Such
additives are N- hydroxysuccini m de, 1-hygly oxybenzotriazole, 3-hydroxy-4-
0xo0- 3, 4-di hydro-1, 2, 3- benzotri azi ne, N hydrpxy-5-

nor bor nene- 2, 3-di carboxylic acid imde, ethyl 2 5 _ _
hydr oxyi m no- 2- cyanoacet ate, 2-hydroxyi m no-2- cyanoacetan de and the |ike.

A salt of aegampdupdbeVian dsiditdlidet ofbheesahblefl ahleedpRYN®dddide
descri bed above. R10 1 10 This reaction is conducted usually in a solvent

by which thadreaesi bhkép, nelcial faeh g 2ayer sekyd( fa¥ieXaARy8ridd (for
hal ogenat ed hydrocarbon such as chloroform dichl oronet hane, ethyl ether,

t et rahydr of ekampldi oxaiteydr iidreirshexy ehdangl ebhvondtel at gnnPERZEOC with
tol uene, pyridine, 15 N, N-dinethylformam de and the |ike, ether, ester,

hydr ocar bonetaydmekirboaBiteg, aaHyde-iard ¢ienh | 1 kedudPi ScQivbRacki gRgacamn e
conducted in the presence or absence of a

5 like), activated ester (for example, ester with

hydroxysuccinimide, ester with l1-hydroxybenzotriazole,

ester with N-hydroxy-5-norbornene-2,3-dicarboxyimide, ester

‘ with p-nitrophenol, ester with 8-oxyquinloine and the like),
with an acid halide being especially preferred.

10 A compound [V] or a salt thereof can be produced also

by reacting a coumarineacetic acid derivative [VII] or a

salt thereof with a compound represented by Formula [VIII]

or a salt thereof in the presence of a coupling reagent.

Such a coupling reagent may, for example, be a carbodiimide

15 (for example, dicyclohexylcarbodiimide, N-[3-

(dimethylamino)propyl]-N'-ethylcarbodiimide, N-cyclohexyl-

‘ N'-(2-morpholin-4-ylethyl)carbodiimide, N-cyclohexyl-N'-[4-

(diethylamimo)cyclohexyl]carbodiimide), carbonyldiimidazole,

N-ethyl-5-phenylisoxazolium-3'-sulfonate, N-ethyl-2'-

20 hydroxybenzisoxazolium trifluoroborate, 2-ethoxy~-1-

ethoxycarbonyl-1, 2-dihydroquinoline, 2-isobutyloxy-1-

isobutyloxycarbonyl-1,2-dihydroquinoline, (benzotriazolyl-

N-hydroxytrisdiethylaminophosphonium hexafluorophosphide

salt, diphenylphosphoryl azide and the like. In some cases,

25 a carbodiimide can affect the reaction advantageously when



base. The reaction tenperature is usually about -10C to 120C, preferably
about 0C to 100C. The reaction tine is wusually about 5 mnutes to 48
hours, preferably about 0.5 5 to 24 hours. The anpunt of a conpound [VIII]
or a salt thereof is about 1 to 5 nolar equivalents, preferably about 1
to 3 nolar equivalents, per 1 nole of a &mpound [VII] or a salt thereof
or a reactive derivative thereof. The base nmay, for exanple, be an

al kyl am ne such as triethylamne, a 10 cyclic am ne such as

N- et hyl nor phol i ne and pyridine, an aromatic am ne such as

N, N-di met hy¢tanmbinaé and th N- adicktthiwleani | i ne, sashal kaddiei vt al gar borat e
such as sodium carbonate and potassi um carbonate, an al kal i ne net al
hydrogen cahpanakgssochnamidedi um-waiaggmpaardonataand 15-pohassiu-
hydr ogen carbonate and the |ike, and the anbunt of which is about 1 to 5
nol ar equi vakenB s4-pieyerably2, 3abedkotrtiaz3napl ar equi val gphgapekylsnol e
of a conpound [VIII] or a salt thereof. Wen using a solvent whichis

i i sci bl e mbibovaéne,2] Benigdasbbkable amawiqdof waiefe My o20he added to
the reaction systemto conduct the reaction in a biphasic systém Wen
using 8 coupldpgxyendest2-tyahsacetgterable usually to_gopduet ilhhgoreaction
under an anhydrous condition. The anmount of said couplihg reagent 1s

about 1 to dPamBhasteaubyaleat sheprekerably about 1 to 3 25 nolar
equi valents per 1 nole of a conpound [VII] or a salt

A salt of a compound [VII] is similar to the salt of a

. compound [I] described above.
10
R 0 0
H
+ 2
< p COOH
........ R
(viil)]
(Vi)
—_—
10 This reaction is conducted usually in a solvent by

which the reaction is not affected adversely (for example,
a halogenated hydrocarbon such as chloroform,
dichloromethane, ethyl ether, tetrahydrofuran, dioxane,
dimethoxyethane, ethyl acetate, benzene, toluene, pyridine,
15 N, N-dimethylformamide and the like, ether, ester,

hydrocarbon, aromatic amine, amide and the like). This



92 thereof. Wien an additive is enployed, the anount is about 1 to 5 nolar
equi val ents, preferably about 1 to 2 nolar equivalents per 1 nole of the
coupling regent. 5 A starting conpound [VII] or a salt thereof enployed in
the reaction descri bed above can be obtained for exanple by the nethod
descri bed in EPA585913 or an anal ogous ne€tlhod. A starting conpound [VII]
or a salt thereof enployed in the reaction descri bed above can be obt ai ned

al so by the 10 nethods described below. (V1 I' ) 0 (VII" OOH Reaction
step 3 (MI"" " (VIl) wherein Rc is an alkyl group (methyl, ethyl, propyl,
t butyl andréhetliokecand bet hesndyatbed siar ehas paefsiened ahovebsdhcdeaet hon
step 1 is acconplished by condensing a 93 conpound [VII'] or a salt thereof

with a reacbave. ddhevateaet fn atenperataracid npaeasierabdut eacbPueto
derivative of a succinic acid nonoester may, for exanple, be an acid

hal i de (forlegadpl preéarapig about 0°C to 100°C. The reaction time is

usually about 5 minutes to 48 hours, preferably about 0.5

5 to 24 hours. The amount of a compound [VIII] or a salt

thereof is about 1 to 5 molar equivalents, preferably about

1 to 3 molar equivalents, per 1 mole of a compound [VII] or

. a salt thereof or a reactive derivative thereof. The base

may, for example, be an alkylamine such as triethylamine, a

10 cyclic amine such as N-methylmorpholine and pyridine, an

aromatic amine such as N,N-dimethylaniline and N,N-

diethylaniline, an alkaline metal carbonate such as sodium

carbonate and potassium carbonate, an alkaline metal

hydrogen carbonate such as sodium hydrogen carbonate and

15 potassium hydrogen carbonate and the like, and the amount

of which is about 1 to 5 molar equivalents, preferably

. about 1 to 3 molar equivalents per 1 mole of a compound

[VIII] or a salt thereof. When using a solvent which is

immiscible with water, then a suitable amount of water may

20 be added to the reaction system to conduct the reaction in

a biphasic system. When using a coupling reagent, it is

preferable wusually to conduct the reaction wunder an

anhydrous condition. The amount of said coupling reagent

is about 1 to 10 molar equivalents, preferably about 1 to 3

25 molar equivalents per 1 mole of a compound [VII] or a salt



5 chloride) of a succinic acid nonoal kyl ester (e.g., nmethyl ester, ethyl
ester, propyl ester), with ethylsuccinicyl chloride being enployed
preferably. The anmount of a reactive derivative of a succinic acid
nonoest er enployed is usually an equi nol ar anount to about 10-fold nol ar
10 anmount, preferably an equi nol ar anmount92 o about 3-fold nol ar anount,
based on a conpound [VII'] or a salt thereof. Usually, said reaction is
conduct ed advantageously in the presence of a base, and such a base is an
organic or inorganic base. Such an organic base may, for exanple, be 15 a
tertiary antherébdr eWhapl en tdiéthykadisnempldivespprapykbebhntanisnapout

di azabi cycl oundecene and the |ike). An inorgani c base may, for exanple,
be an al kal Lneared amolydr oxdqulevsleit 85 birtliewaphydrapdude, 1sadi um hypdaexi de,
pot assi um hydroxi de and the like; an al kaline nmetal 20 carbonate such as
sodi um car begal ealpntaspeynicabhbenaterheesbupleagbesatatand the like;, an
al kal i ne netal hydrogen carbonate such as sodi um hydrogen carbonate,

pot assi um hydrogen carbonate; an al kaline nmetal hydride such as sodi um
hydri de and potassi um hydride. The anmount of a base 25 enployed is an

equi nobar amount At gtakeuhgl Gdndid®! pr1fF 8rountsa Iy efREAbLY aRpegyllp! ar
anount to about 3-fold nolar anount, based on a conpound [VII'] or ~"a salt

thereof. Saifl tRacteQbtisncasduetBddadyantagaaupky obRadngal ¥82t example
by the method described in EPA585913 or an analogous method.
. A starting compound [VII] or a salt thereof employed

in the reaction described above can be obtained also by the

10 methods described below.

Reaction step 1 ‘ Reaction step 2

Vil

OOH

Vi3

wherein R° is an alkyl group (methyl, ethyl, propyl, t-

butyl and the like and other symbols are as defined above.

15 Reaction step 1 1is accomplished by condensing a



Such a solvent is a solvent by which the reaction is not 5 affected
adversely, including a hydrocarbon (for exanple, pentane, hexane,

cycl ohexane, benzene, toluene and the |I|ike), a halogenated hydrocarbon
(for exanple, dichloronethane, chloroformand the like), an ether (for
exanpl e, diethyl ether, tetrahydrofuran, 9 oxane and the 10 like), an

am de (for exanple, N, N-dinethylformm de, hexanethyl phosphoryl triam de
and the like), an urea (for exanple, _ o
1,3-dimethyl -3, 4,5,6-tetrahydro-2(1H) -pyrimdine and the like), a nitrile
(for exanpl epmpoendni tIMIIE,) propiani bailke amdrdes | ikegh Aay ekachese

sol vents can be 15 enpl oyed alone or in conbination with each other in a
sui tabl e radeoivd@hévanofinh sticaisdtvesotdemphogeders usually about 1 to 100
m, preferably about 10 to 50 ml per 1 g of a conpound [VII'] or a salt
thereof . The reahtreacteupedatiuvetiseustakl yuabout c- 38€dt Aohbeskeil khag, 20
tenperature of the solvent enployed for the reaction, preferably about 25C

to 100C. Theoreastimpld, Mbemynvanyidepeadiag opcéhe dypgsiof dmheabage and
the reaction solvent enployed and the reaction tenperature, it is about 10

mnutes to gHlbouds) preferabtyin?d abeout mhdEIKfRSHD 12 hOUr SmefBy1
Reaction step 2 is acconplished by treating a conpound [VII"] with & base.

Sai d base maytetpr exapl estke,t hpegpyl ester), with ethylsuccinicyl

chloride being employed preferably. The amount of a

. reactive derivative of a succinic acid monoester employed

is usually an equimolar amount to about 10-fold molar

10 amount, preferably an equimolar amount to about 3-fold

molar amount, based on a compound [VII'] or a salt thereof.

Usually, said reaction is conducted advantageously in the

presence of a base, and such a base is an organic or

inorganic base. Such an organic base may, for example, be

15 a tertiary amine (for example, triethylamine,

diisopropylethylamine, diazabicycloundecene and the like).

‘ An inorganic base may, for example, be an alkaline metal

hydroxide such as lithium hydroxide, sodium hydroxide,

potassium hydroxide and the like; an alkaline metal

20 carbonate such as sodium carbonate, potassium carbonate,

cesium carbonate and the like; an alkaline metal hydrogen

carbonate such as sodium hydrogen carbonate, potassium

hydrogen carbonate; an alkaline metal hydride such as

sodium hydride and potassium hydride. The amount of a base

25 employed is an equimolar amount to about 10-fold molar



exenplified in Reaction step 1, and the anmobunt of a base enployed is
usual |y about 0.1-fold nolar amount to 10-fold 5 nolar anmount, preferably
about 0.1-fold nolar amount to 1- fold nolar ambunt based on a conpound
[MII"] or a salt thereof. Said reaction is conducted advantageously in a
solvent. Such a solvent is a solvent by ahich the reaction is not 10

af fected adversely, including a hydrocarbon (for exanple, pentane, hexane,
cycl ohexane, benzene, toluene and the |I|ike), a halogenated hydrocarbon
(for exanple, dichloronethane, chloroformand the like), an ether (for
exanpl e, di anbyhtet hereféedl by dirof exaimodiaexasfioand the Hbditkeps-ranqam de
(for exanple, N, Ndinethylformam de, hexanethyl phosphoryl triam de and

the |ike), molareambtint, BX88pl 6n a compound [VII'] or a salt thereof.
1,3-dinmethyl -3,4,5,6-tetrahydro-2(1H)-pyrim dine and the like), a nitrile

(for exanpl e, acs&@altéhbelonpigpbéﬂdhbtbé aBdahhRagkbke) yARY: af sbheset.
sol vent can be 20 enpl oyed al one or in conbination with each other in a

suitabl e ragheh Ehescisd 0f a sIMRMt 59! MHedni helUsHal dyi @bout %ofto 100
m, preferably about 10 to 50 ml per 1 g of a conpound [VII'] or a salt

thereof. TheffestéhoRdvieaiERaRAt Uikl sdiskah! h 2 1 2n t 0 Pe chaidiing 25
tenperature of the solvent enployed for the reaction, 96 preferably about
25C to 120Gpentane, hexane, cyclohexane, benzene, toluene and the
like), a halogenated hydrocarbon (for example,
. dichloromethane, chloroform and the like), an ether (for
example, diethyl ether, tetrahydrofuran, dioxane and the
10 like), an amide (for example, N, N-dimethylformamide,
hexamethyl phosphoryl triamide and the like), an urea (for
example, 1,3-dimethyl-3,4,5, 6-tetrahydro-2 (1H) -pyrimidine
and the like), a nitrile (for example, acetonitrile,
propionitrile and the like). Any of these solvents can be
15 employed alone or in combination with each other in a
suitable ratio. The amount of a solvent employed is
‘ usually about 1 to 100 ml, preferably about 10 to 50 ml per
1 g of a compound [VII'] or a salt thereof. The reaction
temperature is usually about -20°C to the ©boiling
20 temperature of the solvent employed for the reaction,
preferably about 25°C to 100°C.
The reaction time may vary depending on the types of
the base and the reaction solvent employed and the reaction
temperature, it is about 10 minutes to 24 hours, preferably

25 about 20 minutes to 12 hours.



The reaction tinme may vary depending on the types of the base and the
reaction solvent enployed and the reaction tenperature, it is about 30
mnutes to 24 hours, preferably 5 about 1 hour to 12 hours. Said reaction
may sonetimes be acconplished advantageously by removing water generated
during the reaction for exanple by usirgpa Dien-Stark azeotropic
dehydration device. 10 It is also possible that the reaction step 1 and the
reaction step 2 can be acconplished in one pot. For exanple, by using as a
reactive derivative of a succinic acid nonoester an acid halide (e.g.,
aci d chloride anHetheiohi keppob assueebmptistied Bneakkylingskeko@oiind

met hyl 15 ester, ethyl ester, propyl ester) and as a base a tertiary am ne
(for exaaneVIIF]ewmyhamIhaséh|ssai@pbbgbhﬁ3yprmbr eghmgab) cyel eupdecene
and the like) in excess, a conpound [VIIT"'"] or a salt can be produced al

at once froekampmoﬁpeunddﬂﬂé dt¥n aseapt 1t hefedf thdhammints Of sapaci d

20 halide enployed in such a case is usually about 1.5-fold nolar anpunt to

10-fol d nol afpaspeat i spuetanall wmhauto 1. 5ro 1@l fo 19} aEmaARENt ot @ 03¢,9lyd
anount based on a conmpound [VII"] or a salt thereof. The anount of a base

enpl oysd |Smoy§ﬂahh&uﬁ@?“br@f@@b@l@o%%bd%“@“ﬁ £ d0adphd QﬁbéﬁtagBu@L 25
preferably about 2-fold nolar anount to 5-fold anmount based
fold molar amount based on a compound [VII"] or a salt
thereof.
. Said reaction is conducted advantageously in a solvent.
Such a solvent is a solvent by which the reaction is not
10 affected adversely, including a hydrocarbon (for example,
pentane, hexane, cyclohexane, benzene, toluene and the
like), a halogenated hydrocarbon (for example,
dichloromethane, chloroform and the like), an ether (for
example, diethyl ether, tetrahydrofuran, dioxane and the

15 like), an amide (for example, N, N-dimethylformamide,

hexamethyl phosphoryl triamide and the like), an urea (for

‘ example, 1,3-dimethyl-3,4,5, 6~tetrahydro-2 (1H) -pyrimidine
and the 1like), a nitrile (for example, acetonitrile,
propionitrile and the like). Any of these solvent can be

20 employed alone or in combination with each other in a
suitable ratio. The amount of a solvent employed is

usually about 1 to 100 ml, preferably about 10 to 50 ml per
1 g of a compound [VII'] or a salt thereof. The reaction
temperature is usually about 20°C to the boiling

25 temperature of the solvent employed for the reaction,



on a conpound [VI1"] or a salt thereof. Said reaction is conducted

advant ageously in a solvent. Such a solvent is a solvent by which the
reaction is not affected adversely, and the type and the anount of a 5

sol vent enployed are simlar to those the reaction step 1. The reaction
tenperature is usually about 20C to the 9%iling tenperature of the solvent
enpl oyed for the reaction, preferably about 25C to 60C. The reaction tine
may vary depending on the types of the acid halide and the 10 base, the
type of the reaction solvent and the reaction tenperature, it is about 30
m nutes to RdeheuablypabbetaBbyC abouR03Q.m nutes to 4 hours. Reaction step

3 is acconplished by treating a conpound [VII'''"] wth an acid or base. 15
Such an aci d mayThéoreaxarnpne,t e atapr gapiyc dagethdingr orexem®! eypkor BirC
acid, acetic acid, trichloroacetic acid, trifluoroacetic acid,

benzensulfonhe hasd apdtahuensubtaahcsandn@ndmbmaybukahd Qhea&eb&QﬁaﬁniC
acid (for exanple, hydrochloric acid, hydrobrom c acid, sulfuric acid,

nitric 20 aemﬁerahasehontclacaaoaad3ohmlhuk@b t@nY4OBoWQbCh mRYeh@ply
enpl oyed al one or in conbination with each other in a suitable ratio. Said

base ndy, faboexampheurbecan2ahkakkne metal hydroxide (for exanple,
l'i thi um hydroxi de, sodium hydroxide, potassium hydroxide and the Iike), an
al kal i ne 25 net abacarborabetibar exanpl e,ssmsh una £ar bgpat e RELRAISHAY
advantageously by removing water generated during the
. reaction for example by using a Dien-Stark azeotropic
dehydration device.

10 It is also possible that the reaction step 1 and the
reaction step 2 can be accomplished in one pot. For
example, by using as a reactive derivative of a succinic
acid monoester an acid halide (e.g., acid chloride and the
like) of a succinic acid monoalkyl ester (e.g., methyl

15 ester, ethyl ester, propyl ester) and as a base a tertiary
amine (for example, triethylamine, diisopropylethylamine,

‘ diazabicycloundecene and the like) in excess, a compound
[VII"'] or a salt can be produced all at once from a
compeund [VII"] or a salt thereof. The amount of an acid

20 halide employed in such a case is usually about 1.5-fold
molar amount to 10-fold molar amount, preferably about 1.5-
fold molar amount to 3-fold amount based on a compound
[VII"] or a salt thereof. The amount of a base employed is
usually about 2-fold molar amount to 10-fold molar amount,

25 preferably about 2-fold molar amount to 5-fold amount based



98 carbonate, cesiumcarbonate and the |like), an alkaline netal hydrogen
carbonate (for exanple, sodium hydrogen carbonate, potassium hydrogen
carbonate and the like). The amount of an acid or base enployed is usually
about 1 nolar 5 anmount to 100-fold nolar anount, preferably about 1 nolar
anount to 10-fold nol ar anpbunt based on &@Tonpound [VII'"]. Said reaction
is conducted advantageously in a solvent. Such a solvent is a solvent by
which the reaction is not affected adversely, including a hydrocarbon (for
exanpl e, 10 pentane, hexane, cyclohexane, benzene and the like), a |ower
al cohol (foenezamphppundt H¥@a!l"] ethanskltproparelf.and the |ike), an ether
(for exanple, diethyl ether, tetrahydrofuran, dioxane and the |like), an
am de (for exanphéed Neblediort hyl tondanidd, abesaragkyusphospher yb1int .
triamde and the |ike), an urea (for exanple, 1,3-dinethyl- 3, 4, 5,

6-t et r ahydr Bu2h( AH)sclpyaritn déne aud tdige | bikeyhibR ahd eagdd©on/Sk B ndf
acid, an acid described above can be enpl oyed as a solvent. Any of these

sol vent canabéceaploygdvaroaey pr drd CAiHy natjipen whbth ersh shdeft i @ 520
suitable ratio, or in conbination with water. The anount of a sol vent

enpl oyed i sstsvehtyeapodyed teel@Anilar HEfEHad yeRbOUEAL0ibA 30epl 1per 1
g of a conmpound [VII""] or a salt thereof. The reaction tenperature is
usual |y aboné -284ezt Doh he-idididiteney atdg19f thso8e! Ve to the
boiling temperature of the solvent employed for the
' reaction, preferably about 25°C to 60°C. The reaction time
may vary depending on the types of the acid halide and the
10 base, the type of the reaction solvent and the reaction
temperature, it is about 30 minutes to 24 hours, preferably
about 30 minutes to 4 hours.
Reaction step 3 is accomplished by treating a compound
[VII'''] with an acid or base.
15 Such an acid may, for example, be an organic acid (for
example, formic acid, acetic acid, trichlorocacetic acid,
‘ trifluoroacetic acid, benzensulfonic acid, p-toluensulfonic
acid and the like), or an inorganic acid (for example,
hydrochloric acid, hydrobromic acid, sulfuric acid, nitric
20 acid, phosphoric acid and the like), any of which may be
employed alone or in combination with each other in a
suitable ratio. Said base may, for example, be an alkaline
metal hydroxide (for example, lithium hydroxide, sodium
hydroxide, potassium hydroxide and the like), an alkaline

25 metal carbonate (For example, sodium carbonate, potassium



25 enpl oyed for the reaction,
time may vary depending on the types of the

preferably about 15C to 120C. 99 The reaction
acid and the reaction sol vent

enpl oyed and the reaction tenperature, it is about 10 minutes to 24 hours,

preferably

condensed with a

about 30 minutes to 12 hours. 5 Furthermore, a coumarinam de
cycl oal kane whi ch has ®®& group can be synthesized al so

by subjecting a coumarinam de condensed with a cycloal kane to an
oxi dation reaction at an appropriate stage of the synthesis. Such an

oxi dation reaction can be acconplished

10 using an oxidant (for exanple,

per manganat earichnahaf e @sslithe dakeindne aamet heHeknDike per 5 Ri®a1exanpl e,

A.B. Smth,

p3239- 3241, mé&885) . hat dgenf ddeoctapoundsod Vidzdmpleyl | "sodangh [ Mikdrohenld
enpl oyed in the reactions described above are simlar to
conpound [ | ¢adessatbedpabaxei umAhgarpgandchYbbnateaasal ththerngef) .cannhe

11, et. al., The Journal of O ganic Chem stry, Vol.50,

produced by, for exanple, the following nethod [1] or [2] shown bel ow.

Met hod [ 1]

5

10

15

20

25

dbudt G&PHan acid or base employed is usually about 1 molar
amount to 100-fold molar amount, preferably about 1 molar

amount to 10-fold molar amount based on a compound [VII'"].

Said reaction is conducted advantageously in a solvent.

Such a solvent is a solvent by which the reaction is not
affected adversely, including a hydrocarbon (for example,
pentane, hexane, cyclohexane, benzene and the 1like), a
lower alcohol (for example, methanol, ethanol, propanol and
the like), an ether (for example, diethyl ether,
tetrahydrofuran, dioxane and the 1like), an amide (for
example, N,N-dimethylformamide, hexamethyl phosphoryl
triamide and the like), an urea (for example, 1,3-dimethyl-
3,4,5,6-tetrahydro-2 (1H) -pyrimidine and the 1like). In a
reaction using an acid, an acid described above can be
employed as a solvent. Any of these solvent can be
employed alone or in combination with each other in a
suitable ratio, or in combination with water. The amount
of a solvent employed 1is wusually about 1 to 100 ml,
preferably about 10 to 50 ml per 1 g of a compound [VII"']
or a salt thereof. The reaction temperature is usually
about -20°C to the boiling temperature of the solvent

employed for the reaction, preferably about 15°C to 120°C.

those salts of a

20



(X) 0 1 wherein each synbol is as defined above. The reaction of a
carboxylic acid represented by Fornula [IX] or a salt thereof or a
reactive derivative 5 thereof with a conpound represented by Forrmula [ X]
or a salt thereof is an am de bond- or urea bond-formng reaction, which
can be acconplished by various known net h&#l. For exanple, when reacting a
conpound [IX] or a salt thereof (for exanple, a salt with an al kaline netal
such as 10 sodium potassium magnhesiumand the |ike, alkaline earth netal
and the like) with a conpound [X] or a salt thereof (for exanple, a salt
with an i nofganireaadiidrs ucimasmahy draoghl dspendchg, oaulthar i tywes doand Hehe
like, a salt with an organic acid such as nethanesul fonic acid, 15
benzenesul f 8piid amidl, thel usrmstddonisolaeind, e@xsldgedciathd fREBIHG AGIoGh

mal eic acid and the like), it is preferable 101 usually that an appropriate
condensi ng ageperasuespl ayedsonbotihatl Osmdhut egoftpo@ad hbXls , O ra fadlalb 1y
thereof is once derivatized to its reactive derivative and subsequently
reacted w tabautofpomhdufEXk ob azsaburkhereof. Such a 5 condensing agent
may, for exanple, be dicyclohexyl carbodiim de,

1- (3-dbnet hyl am Rapthpyhprs; a coumarinamide condensed with a

cycloalkane which has oxo group can be synthesized also by

subjecting a coumarinamide condensed with a cycloalkane to

. an oxidation reaction at an appropriate stage of the
synthesis. Such an oxidation reaction can be accomplished
10 using an oxidant (for example, permanganate, chromate and

the like) by a method known per se [for example, A.B. Smith,

ITIT, et. al., The Journal of Organic Chemistry, Vol.50,
p3239-3241, 1985).

Salts of the compounds [VII'], [VII"] and [VII"']

15 employed in the reactions described above are similar to

those salts of a compound [I] described above.

A compound [VI] or a salt thereof can be produced by,
for example, the following method [1] or [2] shown below.

20 Method [1]



et hyl carbodi i m de hydrochl ori de, diethyl cyanophosphate,

di phenyl phosphoryl azide and the |ike. Wen using such a condensi ng agent,
the reaction can be conducted 10 advantageously in a solvent by which the
reaction is not affected adversely (for exanple, ethers, esters,

hal ogenat ed hydrocarbons, hydrocarbons, anm@@es, sulfoxides such as

t et rahydof uran, di oxane, di net hoxyethane, ethyl acetate, dichl oronethane,
1, 2-di chl or oet hane, benzene, 15 toluene, N, N-dinethylformam de,
dinethylsulfoxidq and the 1Ilike). This reaction can be pronoted in the
presence of a-4®R base,~and _phe reaction is conducted a_t enperature of
about -10C to 100C, y abobh ﬁC to 60C.lIBe \on tinme is

usual ly aboyt 1 to ¢ rgieivAl y 20 about'® purs. The amounts
of a conmpound-|1 £ saflt tllereof and a condensi ny-agént enpl oyed are
about 1 to 5 nolar equival ¢nts, preferably about 1 to 3 nolar equivalents
per 1 nole of a conpound [X]xar a salt thereof. A bayg enployed may, for
exanpl e, be an al kylam n as 25 triethylamne, cyclic am ne such as

N- et hyl nor phol i ne and 102 _py¥i di ne, and the anount enployed is about 1 to
5 nolar equivalents, preferably about 1 to 3 nolar equivalents per 1 nole
of a conpound [1X] or[§X§aIt thereof. 5 A reactive derivative of a conpound
[1X] may, for exanple, be an acid hﬂgide (for exanple, chloride, brom de

— ( i O 7NN
H

H

o

wherein each symbol is as defined above.

The reaction of a carboxylic acid represented by

Formula [IX] or a salt thereof or a reactive derivative

5 thereof with a compound represented by Formula [X] or a
salt thereof 1is an amide bond- or urea bond-forming
reaction, which can be accomplished by various known method.

. For example, when reacting a compound [IX] or a salt
thereof (for example, a salt with an alkaline metal such as

10 sodium, potassium, magnesium and the like, alkaline earth
metal and the like) with a compound [X] or a salt thereof

(for example, a salt with an inorganic acid such as
hydrochloric acid, sulfuric acid and the like, a salt with

an organic acid such as methanesulfonic acid,

15 benzenesulfonic acid, toluenesulfonic acid, oxalic acid,

fumaric acid, maleic acid and the like), it is preferable



and the like), acid anhydride, m xed acid anhydride (for exanple, _
anhydride with methyl carbonate, anhydride with ethyl carbonate, anhydride
with isobutyl carbonate and the 10 like), activated ester (for exanple,
ester with hydroxysuccinimde, ester with 1-hydroxybenzotriazole, ester
wi th N-hydroxy- 5-norbornene- 2, 3-di car boxyiod de, ester w th p-nitrophenol,
ester with 8-oxyquinloine and the Iike). The reaction between a conmpound
[IX] or a salt thereof and 15 a reactive derivative of a conpound [X] is
conducted wusually in a solvent (for exanple, hal ogenated hydrocarbons,
ethers, estessalhydtbear banspamndpatiades conelenas nghla@edftoli® employed or

di chl oronet hane, 1, 2-dichl oroethane, ethyl ether, tetrahydrofuran,

di oxane, di tbahoxyethane, @iMpduratetjatg, 3@ banzeser twhdwser MY i FRe

N, N-di met hyl f ormami de and the |ike). This reaction can be pronoted in the
presence of daribaseézedhets edaly Orebste@adugé Ldvat i fel &IMET AW Rler@lqut
-10C to 120C, preferably about 0OC to 100C. The reaction tine is usually
about 0.5 teed8tbauna. thpref aour’b aRPuUlorl £0 24 thouyrsredhe angynt of a
compound [X] or a 103 salt thereof enployed is about 1 to 5 nolar

equi vabent sconpleakengbl y abeuntl to 3napl ar eqqualentseggﬁpﬂenDIe (o]
reactive derivative of a compound [IX]. A base enployed nay, for exanpl e,
be an al kyl antpelsHekyasatbbat hyhagl ne, a §—Qﬁcbﬁﬁe%ﬂbﬁ%mﬁﬂ%er%§yl)—3—

N- et hyl nor phol i ne and pyridi ne, an

ethylcarbodiimide hydrochloride, diethyl cyanophosphate,

. diphenylphosphoryl azide and the like. When using such a
condensing agent, the reaction can be conducted

10 advantageously in a solvent by which the reaction is not
affected adversely (for example, ethers, esters,
halogenated hydrocarbons, hydrocarbons, amides, sulfoxides

such as tetrahydofuran, dioxane, dimethoxyethane, ethyl

acetate, dichloromethane, 1l,2-dichloroethane, benzene,

15 toluene, N,N-dimethylformamide, dimethylsulfoxide and the
like). This reaction can be promoted in the presence of a
‘ base, and the reaction is conducted at a temperature of

about -10°C to 100°C, preferably about 0°C to 60°C. The
reaction time is usually about 1 to 96 hours, preferably
20 about 1 to 72 hours. The amounts of a compound [IX] or a
salt thereof and a condensing agent employed are about 1 to
5 molar equivalents, preferably about 1 to 3 molar
equivalents per 1 mole of a compound [X] or a salt thereof.
A base employed may, for example, be an alkylamine such as

25 triethylamine, cyclic amine such as N-methylmorpholine and



aromatic am ne such as N N-dinethylaniline and N, N diethylaniline, an
al kaline metal carbonate such as sodium carbonate and potassium carbonate,
an al kaline netal hydrogen carbonate such as sodi um hydrogen carbonate and
10 potassi um hydrogen carbonate, and the anount enployed is about 1 to 5
nmol ar equi val ents, preferably about 1 to B2 ol ar equi val ents per 1 nole of
a compound [IX] or a reactive derivative thereof. Wien using a solvent
which is immscible with water in this reaction, water nay be added 15 in
a suitable ratio to the reaction systemto performthe reaction in a
bi phasi ¢ syBYERALNFet R [ 2he 1@nountxOep NePed=0 s, .about . 1. .to whemeilareach
synbol is as defined above. This nethod is a nethod for formng a urea
derivative eajivadentag aredrinadlderabatt Ve tonpomndafXehudvad edalst pdr
thereof (e.g., salt with a mineral acid such as hydrochloric acid, sulfuric
acid and the mpke, od sakbmmbuhd 4AXdr ganiac saditd theeke ofs met hanesul f oni ¢
acid, O benzenesul fonic acid, toluenesul fonic acid, oxalic acid,
5 A reactive derivative of a compound [IX] may, for
example, be an acid halide (for example, chloride, bromide
and the like), acid anhydride, mixed acid anhydride (for
. example, anhydride with methyl carbonate, anhydride with
ethyl carbonate, anhydride with isobutyl carbonate and the
10 like), activated ester (for example, ester with
hydroxysuccinimide, ester with l-hydroxybenzotriazole,
ester with N-hydroxy-5-norbornene-2, 3-dicarboxyimide, ester
with p-nitrophenol, ester with 8-oxyquinloine and the like).
The reaction between a compound [IX] or a salt thereof and
15 a reactive derivative of a compound [X] 1is conducted
usually in a solvent (for example, halogenated hydrocarbons,
‘ ethers, esters, hydrocarbons and amides such as chloroform,

dichloromethane, 1,2-dichloroethane, ethyl ether,

tetrahydrofuran, dioxane, dimethoxyethane, ethyl acetate,

20 benzene, toluene, pyridine, N,N-dimethylformamide and the
like). This reaction can be promoted in the presence of a
base. The reaction is conducted at a temperature of about
-10°C to 120°C, preferably about 0°C to 100°C. The

reaction time is usually about 0.5 to 48 hours, preferably

25 about 1 to 24 hours. The amount of a compound [X] or a



fumaric acid, nmaleic acid and the like) with an isocyanate 10 derivative
conpound [XIIl. In this nethod, a reaction using such an isocyanate form
[ XIl] and a conmpound [XI] or a salt thereof yields an urea derivative.
Wiile this reaction can be conducted wi thout using any solvent, it is
effective to conduct the reaction in a sol@&nt. Such a is solvent may be
any solvent provided that it does not interfere with the reaction, and is
preferably an ether 105 (e.g., diethyl ether, diisopropyl ether,
tetrahydrofuran, dioxane, dinethoxyethane and the like), an aromatic
hydr ocar bonsgétg.thaymwfenenptoyednds xgpbane andd he hbke), ecn-westeartd.e. 9.,
net hyl acetate, ethyl acetate and the like), 5 an am de (e.g.,
N, N- di et hybrefraabdy abduthel |idke}, malasuldquxivig drsg.pe i TeRHBYL Sl foxi de
and the like). When wusing a conmpound [XII] in a formof a salt, the
reaction camabéizecapliwhedadvantageasdundy [adding & gasal tdpd Agent if
desired. Such a desalting agent may, for exanple, 10 be a tertiary am ne
such as trimeyhyfam seamplieet byl an aekyNamBhly lstehphel ine «ahd 1he rld kg, and
an aromati c am ne such as pyridine, picoline and N, N-di nethylaniline. The
anount 5 of suchia desiald i sgchgent ®AREONEUNSSpROOUHe 1 AR %gpléf_ne an
equi val ents, preferably about 1 to 3 nolar equival ents per 15 1 mole of a
salt of a cenpmandc| XlanineThesieact han N, eMREMANHE 4rSi sl | ¥hgbowt 10C
to 180C, preferably !
diethylaniline, an alkaline metal carbonate such as sodium

’ carbonate and potassium carbonate, an alkaline metal

hydrogen carbonate such as sodium hydrogen carbonate and

10 potassium hydrogen carbonate, and the amount employed 1is

about 1 to 5 molar equivalents, preferably about 1 to 3

molar equivalents per 1 mole of a compound [IX] or a

reactive derivative thereof. When using a solvent which is

immiscible with water in this reaction, water may be added

15 in a suitable ratio to the reaction system to perform the
reaction in a biphasic system.

‘ Method [2]



about 0C to 120C. The reaction time is usually about 15 mnutes to 40
hours, preferably about 30 mnutes to 20 hours. The anount of a conpound

[ XIl] or a salt thereof 20 enployed is about 1 to 5 nolar equival ents,
preferably about 1 to 3 nolar equivalents per 1 nole of a compound [XI]

or a salt thereof. A starting conpound [ID]4 [XI] or a salt thereof

enpl oyed in the reaction descri bed above can be obtained 25 for exanple by
t he net hod described in EPA602598 or an 106 anal ogous nethod. I n each
reaction for pro@ycing a conmpound [V], [VI] or a salt thereof described
above and eagtr-React i of forg 5 synthesizing a starting-cqmpound, a starting
conpound hayi ng an & gr oyp, ,carboxy group gb_yd oup as its
substi tuent \nay be A8 a npound in ir¢h'a ective group

enpl oyed or dinag' pepti de chemi stfy has been iwtroduced into such a
substituent, and an ended conpound can be obtained by deprotection
if necessary after the re fon. A protective group for an am no group
may, for exanple, be a flp or each optionally substituted Cl1L 6 al kyl -
carbonyl (for exanple, et hyl car bonyl and the[*Ltf), 15

phenyl carbonyl, Cl1_6 al kyl -‘6xycarbonyl (for exanple, hoxycar bonyl ,

et hoxycar bonyl and t hé€Xlike),

oS!
—_— o R13 O / N N

H H

(Vi)

wherein each symbol is as defined above.
This method is a method for forming a urea derivative
by reacting an amine derivative compound [XI] or a salt
5 thereof (e.qg., salt with a mineral acid such as
hydrochloric acid, sulfuric acid and the like, a salt with
an organic acid such as methanesulfonic acid,
‘ benzenesulfonic acid, toluenesulfonic acid, oxalic acid,
fumaric acid, maleic acid and the like) with an isocyanate
10 derivative compound [XII]. In this method, a reaction
using such an isocyanate form [XII] and a compound [XI] or
a salt thereof yields an urea derivative. While this
reaction can be conducted without using any solvent, it is
effective to conduct the reaction in a solvent. Such a
15 solvent may be any solvent provided that it does not

interfere with the reaction, and is preferably an ether



phenyl oxycar bonyl, Cr-'-0O aral kyl -carbonyl (for exanple, benzylcarbonyl),
trityl, phthal oyl, N N dinethylam nonethylene and the like. Its .
substituent may, 20 for exanple, be a hal ogen atom (for exanple, fluorine,
chlorine, bromne, iodine), C1_6 al kyl-carbonyl (for exanple,

net hyl car bonyl, ethyl carbonyl, butylcarboh@ and the Iike), nitro and the
l'i ke, and the nunber of the substituents may be 1 to 3. 25 A protective
group for a carboxy may, for exanple, be 107 each optionally substituted
C1_6 alkyl (for exanple, nmethyl, ethyl, n-propyl, i-propyl, n-butyl,
tert-butyl dedgthe didtke)l pheayl, diridofrorsil yethsed, t hedridkedddfiran,
substituent -may, for exanple, be a hal ogen atom (for exanple, fluorine, 5
chlorine, bdéokaee,i odlimethd:orenands &nal kythecarbowy), (fah exdmde.c
acetyl, ethylcarbonyl, butylcarbonyl and the like), nitro group and the

l'i ke, and thgdmorbebonf (ehe., Sdntdridjenisludmye pextléfe3and phHet aGidalg
group for a hydroxy may, for exanple, be 10 each optionally substituted

Cl_6 al kyl ghoesexammkeg.pembyhyl atBybien- tOgil acetPi@P¥nd RhULYke)
tert-butyl and the |I|ike), phenyl, C7.10 aral kyl (for exanple, benzyl and

the |bke), ahoragide Ota. @l kyh, Na-ﬁb.ﬁiékﬂhy(lff%rrn@frﬁ@él eandcetit. like), a
et hyl carbonyl and the |ike), phenyloxycarbonyl benzoyl, 15

sulfoxide (e.g., dimethyl sulfoxide and the like). When
using a compound [XII] in a form of a salt, the reaction
. can be accomplished advantageously by adding a desalting
agent if desired. Such a desalting agent may, for example,
10 be a tertiary amine such as trimethylamine, triethylamine,
N-methylmorpholine and the like, and an aromatic amine such
as pyridine, picoline and N,N-dimethylaniline. The amount
of such a desalting agent employed is about 1 to 5 molar
equivalents, preferably about 1 to 3 molar equivalents per
15 1 mole of a salt of a compound [XII]. The reaction
temperature is wusually about -10°C to 180°C, preferably
‘ about 0°C to 120°C. The reaction time is usually about 15
minutes to 40 hours, preferably about 30 minutes to 20
hours. The amount of a compound [XII] or a salt thereof
20 employed is about 1 to 5 molar equivalents, preferably
about 1 to 3 molar equivalents per 1 mole of a compound

[XI] or a salt thereof.
A starting compound [IX], [XI] or a salt thereof
employed in the reaction described above can be obtained

25 for example by the method described in EPA602598 or an



C7-10 aral kyl -carbonyl (for exanple, benzyl carbonyl), pyranyl, furanyl,
silyl and the like. Its substituent may, for exanple, be a hal ogen atom
(for exanple, fluorine, chlorine, bromne, iodine and the |ike), Cl_6 alkyl
(for exanple, nethyl, ethyl, n-propyl), phenyl, C7_10 aral kyl 20 (for
exanpl e, benzyl and the like), nitro and ltdte |i ke, and the nunber of the
substituents nmay be 1 to 4. A deprotection nmethod nmay be a nethod known per
se on an anal ogous nmethod, for exanple, a treatnment with an acid, base,
reduction, WV, hydrazine, phenyl hydrazine, sodium N 25
met hyl di chi acaibamasenpetbbddabut yl ammoni um fl uori de, 108 pal | adi um acet ate
and the like. A conpound [V], [VI] or a salt thereof obtained by a nethod
descri bed above can be isolated and purified by an ordinary separation
means such as recrystallization, 5 distillation and chromatography. Wen an
inventive conpoIndefdh oeafV¥Vidnt hus pbbaunedqgi & ktBmpolinage (o miviry ogan be
converted into a salt by a nethod known per se or an anal ogous nethod (for
exanpl e, neatredlgatimeoMidesdr OPOWKbYe] 1d [ Walcnhireh dts oebt &bred in
the formof a 10 salt can be converted into a free formor another salt by
a nmethod kapnbheelzSegoraansenategguscoRbBadd, Si Bceseachial | BYARbLYE
conpounds [I], [II], [IIl],

having an amino group, carboxy group or hydroxy group as

its substituent may be present as a compound in which a

. protective group employed ordinarily in a peptide chemistry

has been introduced into such a substituent, and an

10 intended compound can be obtained by deprotection if
necessary after the reaction.

A protective group for an amino group may, for example,

be a formyl or each optionally substituted C,, alkyl-

carbonyl (for example, acetyl, ethylcarbonyl and the like),

15 phenylcarbonyl, Ci6 alkyl-oxycarbonyl (for example,
methoxycarbonyl, ethoxycarbonyl and the like),

. phenyloxycarbonyl, C,.-.y aralkyl=-carbonyl (for example,
benzylcarbonyl), trityl, phthaloyl, N, N-
dimethylaminomethylene and the like. Its substituent may,

20 for example, be a halogen atom (for example, fluorine,

chlorine, bromine, iodine), C,; alkyl-carbonyl (for example,
methylcarbonyl, ethylcarbonyl, butylcarbonyl and the like),
nitro and the like, and the number of the substituents may
be 1 to 3.

25 A protective group for a carboxy may, for example, be



[1V], [V], [M] and their salts and prodrug (hereinafter 15 abbrevi ated as
i nventive conpounds) has a lowtoxicity and also is safe while having a
lipid-rich plaque regressing effect, it can be enployed as a prophylactic
or therapeutic agent in mammals (for exanple, nouse, rat, rabbit, dog, cat,
cattle, pig, nonkey, human and the |ike) HYai nst acute 20 coronary artery
syndrone such as acute nyocardial infarction, unstable angina and the |ike,
peri pheral artery occlusion, restenosis after percutaneous translum nal
coronary angioplasty (PICA), ischem c heart disease such as nyocardi al
infarction endhangitinanpédyosubstdtueridossl eadkiys, (2ori Rikemplll efethyl,

cl audi cati on, apoplexy (cerebral infarction, 109 cerebral enbolism

cer ebral heﬁbhyhagenapdoppe I|ke@ropyapum%bmﬁﬁfucnﬁézt KREE e QMRS C Whar
denentia, and is useful as a plaque regressing agent. Each of novel

conmpounds [ Vike] VI phanglt herttyal t sihgs ahdamhACAT kienhi hitlsi Repefifieclent
(preferably macrophage ACAT inhibiting effect, ACAT of subtype 1

i nhi biting efmfAget Forseramplby be &nﬁamoqeﬁp@uams bk e&bhbieL'EhhorthW
and their salts, and has a low toxicity S|n1IarIy to [1], ], Iy,

[1V] aBd thehLlosaht, Bmemeaech ebdihe) noelrmganpeunds ik l[—\é]aﬂ:bbw_y]l %xi hei r
salts and prodrug can be enployed as a safe prophylac ic or therapeutlc

2gﬁ22 in meRaks1éf Ohceey@NPEehyMBHEBonY AL . buaRERrbERYT GRE tERI §L&e)PI T,
g nitro group and the 1like, and the number of the
. substituents may be 1 to 3.

A protective group for a hydroxy may, for example, be

10 each optionally substituted C, alkyl (for example, methyl,

ethyl, n-propyl, i-propyl, n-butyl, tert-butyl and the

like), phenyl, C,,, aralkyl (for example, benzyl and the

like), formyl, C,, alkyl-carbonyl (for example, acetyl,

ethylcarbonyl and the 1like), phenyloxycarbonyl, benzoyl,

15 Ci10 aralkyl-carbonyl (for example, benzylcarbonyl),

pyranyl, furanyl, silyl and the like. Its substituent may,

‘ for example, be a halogen atom (for example, fluorine,

chlorine, bromine, iodine and the 1like), C,.¢ alkyl (for

example, methyl, ethyl, n-propyl), phenyl, C.,;; aralkyl

20 (for example, benzyl and the like), nitro and the like, and
the number of the substituents may be 1 to 4.

A deprotection method may be a method known per se on

an analogous method, for example, a treatment with an acid,

base, reduction, UV, hydrazine, phenylhydrazine, sodium N-

25 methyldichiocarbamate, tetrabutylammonium fluoride,



human and the |ike) against hyperchol esterem a, atherosclerosis and

di seases caused thereby (for exanple, 15 ischem c heart disease such as
nyocardi al infarction, cerebrovascular inpairnent such as cerebral
infarction and apopl exy) simlarly to known conmpounds [I], [IIl], [IIl1],
[IV] and their salts and prodrug. Al so add® ding to the invention, an
arteriosclerotic 20 focus progression inhibitor conprising a conpound
having a lipid-rich plaque regressing effect or a salt thereof
(preferably a conpound of the present invention) is provided, and such an
progressi onpahhaitor acetetpl agedthpr 2ieeably in conbination with an

HMG CoA reductase 25 inhibitor. 110 In the treatnent of each of the

di seases |isted AbevepouadcdviQunvDf dheapragenttHanest | v aByedebenal oyed
alone in the treatnent, or may be conbined with other 5 pharmaceuti cal

conponent s mathods deshetibeyipelbidiiclesa s Bgeakolat chy parhohest £1 & syagent ,
myocardi al protecting agent, coronary artery disease treating agent,

di abet es treadingryageriparbtyroe d myshancikuen treati pacagentl1nephiohi,c
syndronme treating agent, osteoporosis treating agent or 10 chronic renal

failure treaispglagenbn amed N e S@sony. | S prefear abhe t hateaagheof
t hese conpounds is admnistered in an oral fornulation, or in a
supposi t or yc@sp8uh@Cl&] or [VI] thus obtained is in a free form, it
can be converted into a salt by a method known per se or an
. analogous method (for example, neutralization), while a
compound [V] or [VI] which is obtained in the form of a

10 salt can be converted into a free form or another salt by a

method known per se or an analogous method.

Since each of inventive compounds [I], [II], [III],

[IV], [V], [VI] and their salts and prodrug (hereinafter

15 abbreviated as inventive compounds) has a low toxicity and
also is safe while having a lipid-rich plaque regressing

‘ effect, it can be employed as a prophylactic or therapeutic
agent in mammals (for example, mouse, rat, rabbit, dog, cat,
cattle, pig, monkey, human and the 1like) against acute

20 coronary artery syndrome such as acute myocardial
infarction, unstable angina and the like, peripheral artery
occlusion, restenosis after percutaneous transluminal
coronary angioplasty (PTCA), ischemic heart disease such as
myocardial infarction and angina pectoris, arteriosclerosis,

25 intermittent claudication, apoplexy (cerebral infarction,



formulation if desired. In such a case, a possible conpound to be conbi ned
may, for exanple, be a fibrate [for 15 exanple, clofibrate, bezafibrate,
genfibrosil and the like], nicotinic acid, derivatives and anal ogues

t hereof [e.g., acipinox and probcol], bile acid-binding resin [e.g.,

chol estyl am ne, chol estipol and the |ike]l0%hol esterol absorption

i nhi biting conpound [e.g., sitosterol, neomycin 20 and the like],

chol esterol biosynthesis inhibiting conpound [e.g., an HMG CoA reductase

i nhi bitor such as l|ovastatin, sinvastatin, pravastatin and the |ike],

squal ene epeogiréasel i ehbbiltisng agemebralg. hekBrT®8 gand aanil aguwes landg )t,he
like]. Still other conponents to be conbined are 25

oxi desqual erechanostiefelrctyohasesreberbvascaldecalementlh,demidvatsd Y&eful
azadecal in derivative and indane derivative. Al so when conbining wth:

Di abet es treat englagert regeessinbodigghitt. azon, ki nedak, penfill, humalin,
eugl ucon, glimcron, daonil, novolin, 5 nonotard, insulins, glucobay,

di el in, rastinoBachacifl cveldesmdunds [1WEgj | ws] ; ahdpehBYHOis@il$® tHagat i ng
agent [dried thyroid gland (thyreoid), |evothyroxine sodium (thyradin S),
|'i ot hyboni dan sAQRUM (hhyboning, thyeem n)prdEphadlivC HHURGLRMR Gl ealdaRy
agent: predni solone 10 (Predonine), prednisolone succinate sodi um

(Predoni ne) inhiret by hpr e sof onecagc ch patseistFem ( Sohnk ¥R ) effect)

similarly to known compounds [I], [IT], [III], I[IV] and

' their salts, and has a low toxicity similarly to [I], [II],
[TIT], [IV] and their salt, and each of the novel compounds
10 (V], [VI] and their salts and prodrug can be employed as a

safe prophylactic or therapeutic agent in mammals (for

example, mouse, rat, rabbit, dog, cat, cattle, pig, monkey,

human and the like) against hypercholesteremia,

atherosclerosis and diseases caused thereby (for example,

15 ischemic heart disease such as myocardial infarction,

cerebrovascular impairment such as cerebral infarction and

. apoplexy) similarly to known compounds [I], [II], [ITII],
[IV] and their salts and prodrug.

Also according to the invention, an arteriosclerotic

20 focus progression inhibitor comprising a compound having a

lipid-rich plaque regressing effect or a salt thereof

(preferably a compound of the present invention) is

provided, and such an progression inhibitor is employed

preferably in combination with an HMG-CoZ reductase

25 inhibitor.



bet amet hasone (rinderon)]; anticoagulating agent [dipyridanole
(Persantin), dilazep hydrochloride (conelian), ticlopidine, clopidogrel,
Xa inhibitor]; chronic renal 15 failure treating agent [diuretics [e.g.,
furosenmi de (lasix), bunetanide (lunetron), azosenmide (diart)], hypotensive
agent (e.g., ACE inhibitor, (enalapril mal®ate (renivase)) and Ca

ant agoni st (neni di pi ne), a-receptor blocker, Al antagonist
(candesartan)]; an oral administraiton is 20 preferred. In view of the
lipid-rich plaque regressing effect, the conpound of the present invention
is suitable for preventing and treating a thrombus fornmation. For this 25
purpose, it is enployed alone or in conbinaiton with a 112 known

t herapeutic agenfin| ktaeedreatownand fadaichi Sifr ethe RIiefeaR Y 1\Wita AR,
route. Thronbus formation preventing agent: anticoagulating agent [e.g.,
heparin sodaumonipepard rofHotasspuasenar fiaridht iDrPAAFT HE E¥BIHIEEN)1 N
inhibitor], thronbolytic agent [e.g., tPA, urokinase], antiplatelet agent

[e.g., aspriin, thdfiopgraamene,(andyuramhy digyri damliecdPersaati Nhrher
ticlopidine (panaldine), cilostazol (pletal), GPIIb/Illa antagonist

(ReoPr6)]; phaEmaosatycydsedinbdhentsagaeh: aBl bedeR RYpodibiREE™ agent
nicorandil, nitrous acid agent;
or hypocholesteremic agent, myocardial protecting agent,
coronary artery disease treating agent, diabetes treating
. agent, thyroid dysfunction treating agent, nephrotic
syndrome treating agent, osteoporosis treating agent or
10 chronic renal failure treating agent, and in such a case it
is preferable that each of these compounds is administered
in an oral formulation, or in a suppository as a rectal
formulation if desired. In such a case, a possible
compound to be combined may, for example, be a fibrate [for
15 example, clofibrate, bezafibrate, gemfibrosil and the like]d,
nicotinic acid, derivatives and analogues thereof [e.q.,
‘ acipimox and probcol], bile acid-binding resin [e.q.,
cholestylamine, cholestipol and the like], <cholesterol
absorption inhibiting compound [e.g., sitosterol, neomycin
20 and the like], cholesterol biosynthesis inhibiting compound
[e.g., an HMG-CoA reductase inhibitor such as lovastatin,
simvastatin, pravastatin and the like], squalene epoxidase
inhibiting agent [e.g., NB-598 and analogues and the like].
Still other components to be combined are

25 oxidesqualene-lanosterol cyclase, such as a decalin



Myocar di al
ant agoni st

protecting agent: Cardiac ATP-K oral fornulation, endoserine
urotensin antagoni st and the like. An inventive conpound can

be given orally or parenterally, 15 by injection, infusion, inhalation,

rectal adm

nistration, or topical admnistration, and can be used as it

is

or in a pharmaceutical formulation (for kEXanple, powder, granule, tablet,

pill, capsule, injection, syrup, enulsion, elixir, suspension, solution
and the like). Thus, at |east one 20 inventive conpound can be enpl oyed

alone or in a mxture wth a pharnmaceutically acceptable carrier

(adj uvant,
phar maceut i

dextvptéme, aaaribkcalynademtvandier add dedtanandetrhealtiike).. A
cal conposition can be fornulated in 25 accordance with an

ordi nary met hod. ASachwhehocombahing @anh113 be produced usually by

m xi ng/ kneadi ng an active conponent

means to i

intranuscul penthject ilmmalnhf apeigl ened) idljieetd@h,0r dadriARi NG okBfiYsi on

ncl ude subcut aneous injection, intravenous injection, 5

and the like. A formulation for 1njection such as aseptic aqueous

suspensi on

wonotayd40isgspensi, oy fifoddy ecdimel L@ besPLAGHCeB a3 RGna

wi th additives such as an exci pi ent,
di luent and carrDieabetén theatspgcabeaat i[aptos, pavaigerak zadn Riskdalki,on

sui tabl e di spersing agent or wetting agent and a suspendi ng agent by 10 a

net hod knowdeamelbr 8ftIsBuUChnan;asepbieykelmikat keBathgl BhREEI QRARY be

an aseptic

10

15

20

25

i njectable solution or
thyroid gland (thyreoid), levothyroxine sodium (thyradin S),

liothyronidin sodium (thyronine, thyromin);

Nephrotic syndrome treating agent: prednisolone
(Predonine), prednisolone succinate sodium (Predonine),
methylprednisolone succinate sodium (Solu medrol),
betamethasone (rinderon)]: anticoagulating agent
[dipyridamole (Persantin), dilazep hydrochloride (comelian),
ticlopidine, clopidogrel, Xa inhibitor]; chronic renal
failure treating agent [diuretics [e.g., furosemide (lasix),
bumetanide (lunetron), azosemide (diart)], hypotensive
agent (e.g., ACE inhibitor, (enalapril maleate (renivase))
and Ca antagonist (manidipine), «a-receptor blocker, AIT
antagonist (candesartan)]: an oral administraiton is

preferred.

In view of the lipid-rich plaque regressing effect,
the compound of the present invention is suitable for
preventing and treating a thrombus formation. For this

purpose, it 1is employed alone or in combinaiton with a



suspension in a diluent or solvent which can be non-toxic and adm nistered
parenteral 'y, including an aqueous solution. An acceptable vehicle or

sol vent which can be 15 enpl oyed may, for exanple, be water, Ringer's
solution, isotonic saline and the like. An aseptic non-volatile oil can
al so be used usually as a solvent or suspelritli ng nedium For such purpose,
any non-volatile oil or fatty acid can be enployed, including naturally
occurring or synthetic or 20 sem -synthetic fatty oil or fatty acid, as
well as naturally occurring or synthetic or sem -synthetic nono- or di-
or tri-glycknpdes. tAegappuogiitor yadeort r ectsteddnbalsyr abhdn eamibd stpreeduced
by m xing an active ingredient with a suitable 25 non-irritating excipient
which i s sobrdfatabibi gent afhdoredpepatere but becomes liquid at the
tenperature in an intestinal tract to nmelt in rectum whereby rel easing the
active ingredi enThrembhsasf coeoa dwt peevandipgl y&idwt enantglopeohs ati nd

sui tabl e base (e.g. polyner of butyric acid, polynmer of glycolic acid,
copol ymer oégéntyriiec. qaci dhapdrghycddum,achdpatiii st Uset £ s BulP! WEBIr a0fin
butyric acid and a polymer of glycolic acid, polyglycerol fatty acid ester
and the |ikeptamyuhe ¢wabtaedn)o fEam anstsiabred reheas®ofigrel abiyant 10

[e.g., tPA, urokinase], antiplatelet agent [e.g., asprin,
sulfinpyrazone (anturan), dipyridamole (persantin),
" ticlopidine (panaldine), cilostazol (pletal), GPIIb/IIIa
antagonist (ReoPro)]:;
10 Coronary vasodilating agent: nifedipine, diltiazem,
nicorandil, nitrous acid agent;
Myocardial proteéting agent: Cardiac ATP-K oral formulation,
endoserine antagonist, urotensin antagonist and the like.
An inventive compound can be given orally or parenterally,
15 by injection, infusion, inhalation, rectal administration,
or topical administration, and can be used as it is or in a
’ pharmaceutical formulation (for example, powder, granule,

tablet, pill, capsule, injection, syrup, emulsion, elixir,

suspension, solution and the like). Thus, at least one
20 inventive compound can be employed alone or in a mixture
with a pharmaceutically acceptable carrier (adjuvant,

excipient, auxiliary agent and/or diluent and the like).

A pharmaceutical composition can be formulated in

25 accordance with an ordinary method. Such a formulation can



A solid dosage formfor oral adm nistration may, for exanple, be a powder,
granule, tablet, pill, capsule and the like, as described above. The
formul ation of such a dosage formcan be produced by m xi ng and/ or
kneadi ng an 15 active conpound with at |east one of the additives, such as
sucrose, mlk sugar (lactose), cellulosiclsaccharide, rmannitol
(D-nmennitol), nmaltitol, dextran, starches (e.g., corn starch), .
mcrocrystalline cellulose, agar, alginates, chitins, chitosans, pectins,
tragacanth gunms, gum arabic, 20 gelatins, collagens, casein, albumn,

synt hetic obeS@moduQﬂdtuﬁuailyﬂmemeQﬁggkuégaiﬂgsansﬁ%kl%ed@%%ﬁéﬂé%ﬁ1Ca”

further contain additives as usual, |nclud|ng inert diluents, l|ubricants
such as nagwe$humdﬂmtﬂvﬁiasu@Meaer%@II Qgh;asdpgu@Q@ngnanQéyyﬂgfz
acid, 25 antioxidants such as ascorbic aci a-tocopherol and 115 cysteine,

dlSlntegranEs teig. specagcatfebnhose @@@bﬁ%bmalbb@ﬂﬁ51@%r%tuCQYQEQ%¥PQQPy|
cel lulose), thickening agents, buffering agents, sweeteners, flavoring

agents, pertumeadeanduieiddnkodusA tak &bt A6 pi hht?ﬁ¥e£8ﬁ%he 3%cet’1t gric s

coated. An oral liquid fornulation may, for exanple, be a pha naceutlcally

accept abl e efukam@BcuSHEUP, ire{dotfon, SUSRERSHAR tSRkUR! ONy ﬁﬁgcﬁfgnll
whi ch may contain a pharnaceutlcally custonary inert dilu such as mater

and if desiagedppadditiveasisuch -3 or@dle | iguid fornyl atiop ¢afion  for
injection such as aseptic aqueous suspension or oily
. suspension for injection can be produced using a suitable
dispersing agent or wetting agent and a suspending agent by
10 a method known in the art. Such an aseptic formulation for
injection may be an aseptic injectable solution or
suspension in a diluent or solvent which can be non-toxic
and administered parenterally, including an aqueous
solution. An acceptable vehicle or solvent which can be
15 employed may, for example, be water, Ringer's solution,
isotonic saline and the like. An aseptic non-volatile oil
‘ can also be used usually as a solvent or suspending medium.
For such purpose, any non-volatile oil or fatty acid can be
employed, including naturally occurring or synthetic or
20 semi-synthetic fatty oil or fatty acid, as well as
naturally occurring or synthetic or semi-synthetic mono- or

di- or tri-glycerides.
A suppository for rectal administration <can be
produced by mixing an active ingredient with a suitable

25 non-irritating excipient which is solid at ambient



10 be produced by m xing an active ingredient, inert diluent and other
additives if necessary in accordance with a customary nethod. An oral
formul ation usually contain about 0.01 to 99% by weight, preferably about
0.1 to 90% by weight, usually about 0.5 to 50% by wei ght of an inventive
15 active conpound, although the anount nieM vary depending on the dosage
form The dose in a certain patient is determ ned considering the age,
body wei ght, general condition, sex, diet, admnistraiton tine,

adm ni straiton node, excretion 20 rate, drug conbi nation, degree of the

di sease trehéemderastinrentdut abewehksasl ioflied hactithis. tAmbiephaduricchi pl ague
regressing agent containing a conpound of the present invention has a |ow
toxicity andnteahibelusedhcsafedymeand ird srdatly dosecrsr i £5168pengi Reieon 25
the condition and body weight of the patient, the type of 116 the conpound
and the adnaotsteatimyredisrg angduchonsexeopbe, buther used aslgephonbylactic
and therapeutic agent against hyperlipidema, it may be about 1 to 500 nm,
preferably gaboulsl0 to 200 ng as an active ingredient [I] in an oral 5
formul ation, and about 0.1 to 100 ng, preferably about 1 to 50 ng, usually

about 3 to 20 ngaasuababltiMeskngeediepblimbr bR Bubgrent geal,f poTyhati on
for an adult (60 kg), a dose wi thin which exhibited no toxicity.

of glycolic acid, copolymer of butyric acid and glycolic
acid, mixture of a polymer of butyric acid and a polymer of
‘ glycolic acid, polyglycerol fatty acid ester and the like)

may be combined to form a sustained release formulation.

10

A solid dosage form for oral administration may, for
example, be a powder, granule, tablet, pill, capsule and
the like, as described above. The formulation of such a
dosage form can be produced by mixing and/or kneading an
15 active compound with at least one of the additives, such as
sucrose, milk sugar (lactose), cellulosic saccharide,
. mannitol (D-mannitol), maltitol, dextran, starches (e.g.,
corn starch), microcrystalline cellulose, agar, alginates,
chitins, chitosans, pectins, tragacanth gums, gum arabic,
20 gelatins, collagens, casein, albumin, synthetic or semi-
synthetic polymers or glycerides. Such a dosage form can
further contain additives as usual, including inert
diluents, lubricants such as magnesium stearate,
preservatives such as parabens and sorbic acid,

25 antioxidants such as ascorbic acid, a-tocopherol and



10 The present invention also provides: (1) a pharnmaceutical conposition
conprising a conpound of the present.invention with a concomtant drug
(hereinafter referred to as a concomtant fornulation), (2) a nmethod for
regressing a |lipid-rich plaque which 15 conprises administering a _
conmbi nation of an effective anount of a rbHpound of the present invention
and an effective anount of a concomtant drug to a mammal, and, (3) a
nmet hod for preventing and treating acute coronary artery syndrome such as
acute nyocardial infarction and 20 unstable angina, peripheral artery
occl usion, restenosis afitssmtEercuitaneols. §I AnskydkBakmeanesary spgiepl asty
(PTCA), hyperchol esterem a, atherosclerosis, ischemc heart disease such

as nyocar di alinfdetar(@.igon, neishygeseul atel IRabEEENt th3e&Bnas sCelehial
infgyction and apopl exy by admi nistering a 25 conbi nation of an éﬁ%ﬁctlve

anount of aboéfipoind cdgdrves 11éweasenird, NVenhyoriaAgd Adeef £ eCtjee grmunt
of a conconitaﬁ? drug to a mammal . A concom tant druag %gﬁch can be used in

conbi nat i onan8 wihieh Xi konpoand 0f1dtheapd epent mMENt L ShdRYpef QL 4aR! e,
40 be the pharmaceutical conmponents other than the inventive conpounds

descri bed aboseednd @hherrayperduiRi desimut4€add Ny 2080 SexdinHi gL 63 4
hypertension treating agents, cardi ac
pharmaceutically acceptable emulsion, syrup, elixir,
suspension, solution and the 1like, which may contain a

‘ pharmaceutically customary inert diluent such as water and

if desired, additives. Such an oral liquid formulation can

10 be produced by mixing an active ingredient, inert diluent
and other additives if necessary in accordance with a
customary method. An oral formulation usually contain
about 0.01 to 99% by weight, preferably about 0.1 to 90% by
weight, usually about 0.5 to 50% by weight of an inventive

15 active compound, although the amount may vary depending on
the dosage form.

‘ The dose in a certain ©patient is determined
considering the age, body weight, general condition, sex,
diet, administraiton time, administraiton mode, excretion

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

A lipid-rich plaque regressing agent containing a

compound of the present invention has a low toxicity and

can be used safely, and its daily dose varies depending on

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



failure treating agents, arrhythma treating agents, 10 anticoagul ants,
antiplatel et agents, diabetes treating agents, HDL increasing agents,
unstabl e plaque stabilizing agents, vasodilators, vasoconstrictors,
hypertensive agents, antibacterial agents, antifungal agents, _
non-steroidal antiinflammatory agents, stkoidal agents, inmmunoregulating
15 agents, antiprotozoal agents, anti-ulcer agents, bronchospasnolytic
expectorants, sedatives, narcotics, anxi ol ytic agents, antipsychotic
agents, nuscle relaxants, antiepileptic agents, antidepressants, narcotic
ant agoni st stheanbmpbundr aagenhe, adntiniaktirergion agemes and,! @M exanididyi n
20 derivatives, bone-cal cium netabolizing agents, osteoporosis treating
agents, artfhehi sistedeats ng pgephylaanticr ket herapgeti s, aghht- agthmmid C
agents, pollakiuria/incontinence treating agents, renal failure/nephrosis
treating agepperliptdpintaderimtnaiys e eabbng agenss.s0dl | g9 o ricHdHaldly 25
treating agents, endotoxin antagonists or antibodies, 118 signal

transni ssi oabbnhi hidt ars, 20 Mfhanast any arkdivat ingreaffast [nhi bhitanSoral
inflammatory nedi ating effect inhibiting antibodies, anti-inflamuatory

medi at bng efbentlasbohjt ena, abaati ol nf kanMBboRy , "pdkeakir-ag16f Lol ¢ Ahitki ting
anti bodies 5 and the like, with hyperlipidematreating agénts, diuretics,

hypertensi oB0tngat iBgadUenhBoutaldiacobanhueg ahr §2kiRe 39gRed k! ythm a
treati ng agents, anticoagul ants,
in a parenteral formulation for an adult (60 kg), a dose

. within which exhibited no toxicity.

10 The present invention also provides:
(1) a pharmaceutical composition comprising a compound of
the present invention with a concomitant drug (hereinafter
referred to as a concomitant formulation),
(2) a method for regressing a lipid-rich plaque which
15 comprises administering a combination of an effective
amount of a compound of the present invention and an
‘ effective amount of a concomitant drug to a mammal, and,
(3) a method for preventing and treating acute coronary
artery syndrome such as acute myocardial infarction and
20 unstable ‘angina, peripheral artery occlusion, restenosis
after percutaneous transluminal coronary angioplasty (PTCA),
hypercholesteremia, atherosclerosis, ischemic heart disease
such as myocardial infarction, cerebrovascular impairment
such as cerebral infarction and apoplexy by administering a

25 combination of an effective amount of a compound of the



antiplatel et agents, diabetes treating agents, HDL increasing agents,

unst abl e pl ague stabilizing agents being 10 preferred. Conconitant drugs
ot her than those described above are specifically those listed below (1)
Hyperlipidem a treating agents HMG CoA reductase inhibitors _
(e.g.,fluvastatin, 15 cerivastatin, atorMastatin and the like), fibrates
(e.g., sinfibrate, clofibrate alumnium clinofibrate, fenofibrate and
the like), anion exchange resins (e.g., cholestyram de and the like),

nicotinic acid fornulations (e.g., niconol, niceritrol, tocopherol _
ni cotinate Bnesehe lihkeptipol yval emt <X entsiatairahednt abfy aacioncdariitealti ves
(e.g., ethyl icosapentate, polyene phosphatidyl choline, nelinam de and

the |ike), degetabl e maemels (e.g., y-oryzanol, soysterol and the like),
el ast ases, sodi um dextran sul fate, squal ene synthetase inhibitor, CETP
inhibitor, ethyl 2-chloro-3-[4 25

(2- net hyl - 2- phenyl propoxy) phenyl ] propi onate [Chem Pharm 119 Bull., 38,
2792, 2796 (19902] camdociie anitkedrud 2hBctr etdrcspdhiazidlei fli eoabiestion
(benzyl hydro-chl or ot hi azi de, cycl openthi azide, ethiazide,
hydrOCBIOrOWhthzhdepmpﬁuhwdb&ﬂﬂhﬁﬂﬂﬁéﬁéﬁ&hiﬁﬁéﬁWﬁé@tﬁhﬂzlﬂ@r example,

penfl ut hi azi de, pol ythi azide, trichloronethiazide and the |ike), |oop
di uretics (loéotheargidone caltfeiantdepohddepadic@r than the inventive
compounds described above and other hyperlipidemia treating

. agents, diuretics, hypertension treating agents, cardiac
failure treating agents, arrhythmia treating agents,

10 anticoagulants, antiplatelet agents, diabetes treating
agents, HDL increasing agents, unstable plaque stabilizing
agents, vasodilators, vasoconstrictors, hypertensive agents,
antibacterial agents, antifungal agents, non-steroidal
antiinflammatory agents, steroidal agents, immunoregulating

15 agents, antiprotozoal agents, anti-ulcer agents,
bronchospasmolytic expectorants, sedatives, narcotics,

. anxiolytic agents, antipsychotic agents, muscle relaxants,
antiepileptic agents, antidepressants, narcotic antagonists,
anti-tumor agents, anti-allergic agents, vitamins, vitamin

20 derivatives, bone-calcium metabolizing agents, osteoporosis
treating agents, arthritis treating agents, antirheumatic

agents, anti-asthmatic agents, pollakiuria/incontinence

treating agents, renal failure/nephrosis treating agents,

atopic dermatitis treating agents, allergic rhinitis

25 treating agents, endotoxin antagonists or antibodies,



mefruside, neticrane, sotolazone, tripan de, quinethazone, netolazone,
furosem de, nefruside and the like), potassium 10 retaining diuretics
(spironol acton, trianterene and the |like). (3) Hypertension treating
agents [1] Synpathetic nerve suppressants a2 stinulants (e.g., clonidine,
guanabenz, guanfacine, 15 nethyl dopa anditdhe |ike), ganglionic blocking
agents (e.g., hexamethonium trinethaphan and the |ike), presynaptic

bl ockers (e.g., alseroxylon, dinethylaninoreserpinate, rescinamne,
reserpine, syrosingopine and the like), neuron blockers (e.g., betanidine,

guanet hi di neignelt he danesyi,ssalon20 DAOOKEESré £ JinfDEHRAAZOSKY, WRBZAGIHY
prazosin, terazosin, wurapidil and the like), R blockers (e.g.,

propranol ol gffesadotinhibtitoRko! infilpmadicbel, mauRialth@looler ddrdenallbi ting
penbutol ol , carteolol, carvedilol, pindolol, acebutolol, atenolol,

bi soprol ol , anetbpaaksl,, antheti?lflammfesy) ahddiat 2ogakekbpel Alhrand (g,
like). 120 [2] Vasodil ators Cal ci um channel antagonists (e.g., manidipine,

ni car di pi neandiil-yadi BinREtoRlyS Oh&d PhPEng Nid £ £NGH PiNg i RSP RIS bodies
am odi pi ne, aranidipine and the |ike), 5 phthal azine derivatives (e.qg.,

budr al 8zi neangadredeazi neke, ecajazi Nenyprdnabaznsa todralazipe and fhe
| i ke) and the

diuretics, hypertension treating agents, cardiac failure

treating agents, arrhythmia treating agents, anticoagulants,

. antiplatelet agents, diabetes treating agents, HDL

increasing agents, unstable plaque stabilizing agents being

10 preferred. Concomitant drugs other than those described

above are specifically those listed below.

(1) Hyperlipidemia treating agents
HMG-CoA reductase inhibitors (e.g.,fluvastatin,
15 cerivastatin, atorvastatin and the 1like), fibrates (e.qg.,
simfibrate, clofibrate aluminium, clinofibrate, fenofibrate
. and the like), anion exchange resins (e.g., cholestyramide
and the 1like), nicotinic acid formulations (e.g., nicomol,
niceritrol, tocopherol nicotinate and the like), polyvalent
20 unsaturated fatty acid derivatives (e.g., ethyl
icosapentate, polyene phosphatidylcholine, melinamide and
the like), vegetable sterols (e.gq., Y-oryzanol, soysterol
and the like), elastases, sodium dextran sulfate, squalene

synthetase inhibitor, CETP inhibitor, ethyl 2-chloro-3-[4-

25 (2-methyl-2-phenylpropoxy)phenyl]propionate [Chem. Pharm.



like. [3] ACE inhibitors Alacepril, captopril, cilazapril, delapril,

enal april, 10 lisinopril, tempcapril, trandolapril, quinapril, imdapril,
benazepril, perindopril and the like. [4] Al antagonists Losartan, _
candesartan, valsartan, telimsartan, irbesartan, forasartan and the |iKke.

15 [5] Diuretics (for exanple, diuretics described above) (4) Cardiac
failure treating agents Cardiotonic agents (e.g., digitoxin, digoxin,

met hyl di goxin, |anatoside C, proscillaridine and the like), a, Rstinmulants
(e.g., epinephrine, norepinephrine, 20 isoproterenol, dopam ne,

docar pam neBuddbut afi n2792¢deadpani(aedand the khkelikehosphodi esterase
inhibitors (e.g., anrinone, mlrinone, olprinone hydrochloride and the

l'i ke), calci(B@in Dhanaelicsensitivity pronoters (e.g., pinpbendan and the
like), nitrate agents (e.g., 25 nitroglycerin, isosorbide nitrate and the

like), ACE 121 imhibitdes (fafiweite, ACKEbenkiyhihiers-@aseiiched sahene) .
diuretics (for exanple, diuretics described above), carperitide,

ubi decar enoagclypenahinanee, ani nopbyhkkagedand thenkigkechd okBk kAN a
treating agents
5 hydroflumethiazide, methyclothiazide, penfluthiazide,
polythiazide, trichloromethiazide and the 1like), loop
diuretics (clortharidone, clofenamide, indapamide,
‘ mefruside, meticrane, sotolazone, tripamide, qguinethazone,
metolazone, furosemide, mefruside and the like), potassium
10 retaining diuretics (spironolacton, triamterene and the
like).
(3) Hypertension treating agents
[1] Sympathetic nerve suppressants
a, stimulants (e.g., clonidine, guanabenz, guanfacine,
15 methyldopa and the like), ganglionic blocking agents (e.g.,
hexamethonium, trimethaphan and the 1like), presynaptic
. blockers (e.g., alseroxylon, dimethylaminoreserpinate,
rescinamine, reserpine, syrosingopine and the like), neuron
blockers (e.g., betanidine, guanethidine and the 1like), o
20 blockers (e.g., bunazosin, doxazocin, prazosin, terazosin,
urapidil and the 1like), B blockers (e.g., propranolol,
nadolol, timolol, nipradilol, bunitrolol, indenoclol,
penbutolol, carteolol, carvedilol, pindolol, acebutolol,
atenolol, bisoprolol, metoprolol, labetalol, amosulalol,

25 arotinolol and the like).



Sodi um channel bl ockers (e.g., quinidine, procainamde, disopyram de,

ajimaline, cibenzoline, lidocaine, diphenyl hydantoin, nexiletine,

pr opaf enone, fl ecainide, pilsicainide, phenytoin and the like), R-blockers
(e.g., 10 propranolol, alprenolol, bufetolol, oxprenolol, atenolol,
acebutol ol , netoprolol, bisoprolol, pindal2d, carteolol, arotinolol and
the like), potassium channel blockers (e.g., am odarone and the |ike),

cal cium channel bl ockers (e.g., verapam|, diltiazemand the |Iike) and the

like. 15 (6) Anticoagulants and antiplatelet agents Sodiumcitrate,
activated pidievas€dilassune factor pat hway inhibitors, anti-thronbin I11]
dal teparin sodium argatroban, gabexate, sodium ozagrel, ethyl

i cosapentate, beaaptost seHaufelal paaskgdntistpent qxi. byl | i n@anticsgkinegse,
20 streptokinase and the like. (7) D abetes treating agents Sul fonyl ureas
(e.g., tol buieardepinb) or prapaidieinegl ycl @pysaaigene pcet ghexamadpine,

tol azam de, gli benclam de, glybuzole and the Iike), biguanides (e.g.,

metformn 2behydipehbori demibaigimen hyskpchhosige andhd he dike) ;3iqe}22

gl ucosi dasei nhibitor (e.g., voglibose, acarbose and the [like), insulin
sensitpzer fRtPalaPifgl idazonerit&oal id azone niid 1ths dd kekadiraguliife,
gl ucagon, diabetic conplication treating agent (e.g., epalrestat ang t he

like) and tbeathkene, hydralazine, todralazine and the like) and the

like.
‘ [3] ACE inhibitors
Alacepril, captopril, cilazapril, delapril, enalapril,
10 lisinopril, temocapril, trandolapril, quinapril, imidapril,

benazepril, perindopril and the like.
[4] AIT antagonists
Losartan, candesartan, valsartan, telimisartan,
irbesartan, forasartan and the like.
15 [5] Diuretics (for example, diuretics described above)
(4) Cardiac failure treating agents
. Cardiotonic agents (e.qg., digitoxin, digoxin,
methyldigoxin, lanatoside C, proscillaridine and the like),
o, B-stimulants (e.g., epinephrine, norepinephrine,
20 isoproterenol, dopamine, docarpamine, dobutamine,
denopamine and the 1like), phosphodiesterase inhibitors
(e.g., amrinone, milrinone, olprinone hydrochloride and the
like), calcium channel sensitivity promoters (e.qg.,
pimobendan and the like), nitrate agents (e.qg.,

25 nitroglycerin, isosorbide nitrate and the 1like), ACE



5 (8) HDL increasing agents Squal ene synthetase inhibitors, CETP
inhibitors, LPL activators and the Iike. (9) Unstable plaque stabilizing
agents MW inhibitors, kinase inhibitors. 10 (10) Vasodilators
Oxyphedrine, diltiazem tolazoline, hexobendine, bamethan, clonidine,
met hyl dopa, guanabenz and the |ike. (1l1)l2lasoconstrictors Dopamine,
dobut am ne denopam ne and the like. 15 (12) Hypertensive agents Dopam ne,
dobut am ne, denopam ne, digitoxin, digoxin, net hyl di goxin, |anatoside C
G Strophantin and the like. (13) Antibacterial agents [1] Sufonam des 20
Sul f amet hi zohlejbsubf s sdfazolexampild anhaanehdtitor s uésaeibed obBove) ,
sal azosul fapyridine, silver sulfadiazine and the like. [2] Quinolones
Nal i di xi c adidrepipen difomrci dxamphydr atéjueaovxasi ndestirinayd | oxaeivs,) ,
of  oxacin, tosufloxacin tosilate, 123 ciprofloxacin hydrochloride,
| onef | oxaci cathyerbchdiey i deidespaechbaracivesid i namntophellike. ahal
Anti -t ubercul ous agents
the like.
5 (5) Arrhythmia treating agents
Sodium channel blockers (e.g., quinidine, procainamide,
disopyramide, ajimaline, cibenzoline, lidocaine, diphenyl
. hydantoin, mexiletine, propafenone, flecainide,
pilsicainide, phenytoin and the 1like), P-blockers (e.qg.,

10 propranolol, alprenolol, bufetolol, oxprenolol, atenolol,
acebutolol, metoprolol, bisoprolol, pindolol, carteolol,
arotinolol and the like), potassium channel blockers (e.q.,
amiodarone and the like), calcium channel blockers (e.qg.,
verapamil, diltiazem and the like) and the like.

15 (6) Anticoagulants and antiplatelet agents

Sodium citrate, activated protein C, tissue factor

‘ pathway inhibitors, anti-thrombin III, dalteparin sodium,
argatroban, gabexate, sodium ozagrel, ethyl icosapentate,
beraprost sodium, alprostadil, pentoxifylline, tisokinase,

20 streptokinase and the like.

(7) Diabetes treating agents
Sulfonyl wureas (e.g., tolbutamide, chlorpropamide,
glyclopyramide, acetohexamid, tolazamide, glibenclamide,

glybuzole and the 1like), biguanides (e.g., metformin

25 hydrochloride, buformin hydrochloride and the 1like), o-



| soni azi d, ethanbutol (et hanbutol hydrochloride), p- 5 am nosalicylic acid
(cal cium p-am nosal i cyl ate), pyrazi nam de, ethionam de, prothionam de,
rifanmpicin, streptonycin sulfate, kananycin sulfate, cycloserine and the
like. [4] Anti acid-fast bacteria agents 10 Di aphenyl sul fone, rifanpicin
and the like. [5] Anti-viral agents |doxddine, acyclovir, vidarabine,
ganciclovir and the like. [6] Anti-HV agent 15 Zidovudine, didanosine,
zal citabine, indinavir sulfate ethanol adduct, ritonavir and the like.
[7] Anti-spirochete agents [8] Antibiotics Tetracyclln hydr ochl ori de,
ampi ci | i n, gpupesadabeinhib2Bogentanycj n,valj hitkaws N, Han@ulanycind the
l'ividonmycin, tobranycin, am kacin, fradionycin, sisomcin, tetracyclin,
oxytetracyclihe)roihseliacyehbmtidexy¢¢chp,p&ﬁ@ﬂ@tbbbﬁe, RirBglagklkzbhe,

ticarcillin, cefalotin, cefapirin, cefaloridine, cefaclor, cefalexin,
cef r oxadi neandeftds oxiilke )25 ¢Eéammﬁd0|gﬂu@éﬁdﬁﬁﬁﬂala&ﬁﬁthlEBm QQE@Eh%ﬂl
cefotiam 124 hexetil, cefuroxinme axetil, cefdinir, cefditoren pIVOXI|

cefta2|d|netreetpngaagdﬁt ¢@t§u106palr@§£aeeaﬁ&lﬁﬁe like) and the like.
5 (8) HDL increasing agents
Squalene synthetase inhibitors, CETP inhibitors, LPL

activators and the like.

‘ (9) Unstable plaque stabilizing agents
MMP inhibitors, kinase inhibitors.
10 (10) Vasodilators
Oxyphedrine, diltiazem, tolazoline, hexobendine,

bamethan, clonidine, methyldopa, guanabenz and the like.
(11) Vasoconstrictors
Dopamine, dobutamine denopamine and the like.
15 (12) Hypertensive agents
Dopamine, dobutamine, denopamine, digitoxin, digoxin,
‘ methyldigoxin, lanatoside C, G-Strophantin and the like.
(13) Antibacterial agents
[1] Sufonamides
20 Sulfamethizole, sulfisoxazole, sulfamonomethoxin,
sulfamethizole, salazbsulfapyridine, silver sulfadiazine
and the like.
[2] Quinolones
Nalidixic acid, pipemidic acid trihydrate, enoxacin,

25 norfloxacin, ofloxacin, tosufloxacin tosilate,



cef podoxi me proxetil, cefpironme, cefozopran, cefepine, cefsulodin,

cef nenoxi ne, cefnetazole, cefmnox, cefoxitin, 5 cefbuperazone, | atanoxef,
fl onmoxef, cefazolin, cefotaxime, cefoperazon, ceftizoxinme, noxalactam

t hi enanycin, sulfazecin, azthreonamand their salts, griseofulvin,

| ankacidin [J. Antibiotics, 38, 877-885 (198%)] and the like.

Antifungal agents 10 [1l] Pol yethyl ene-based anti biotics (e.qg.,

(14)
anphotericin

B, nystatin, trichonycin). [2] Giseofulvin, pyrrolnitrin and the |ike.

[3] Cytosine netabilismantagonists (e.g., flucytosine). [4]

| m dazol e

derivati vesciergflogashazohgdrocbioirides! e lomeF luixaariaz olhg dticahdtos,ide,
bi f onazol e, croconazole). [5] Triazole derivatives (e.g., fluconazole,
i traconazol éparfagsbeibasédecorpoindaph2- fh&R1iRR).- 2- (2, 4-di f | uor ophenyl ) - 2-

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

(2, 2,3, 3-tefPaf Robiopnbpozy)phengbe8t62H, 4H) - 1, 2, 4- 20 triazol one). [6]

Thi ocarbam c acid derivatives (e.g., trinaphthol). [7] Echinocandi n-based
derivatives (e.glIsondspotiangehbambl(todGa8th¥mbahblocagdrbcandrtie)l,i ke (15)
Non-steroidal antiinflamatory agents 25 Acetami nophen, fenasetin, _

et henzanm deamsubpylinglid¢25 amdpyri ne,(galgriem N, agpphminosERieami-e)acid,

fl uf enam c

pyrazinamide, ethionamide, prothionamide, rifampicin,

streptomycin sulfate, kanamycin sulfate, cycloserine and

‘ the like.

[4] Anti acid-fast bacteria agents

10 Diaphenylsulfone, rifampicin and the like.

[5] Anti-viral agents

Idoxuridine, acyclovir, vidarabine, ganciclovir and

the like.

[6] Anti-HIV agent

15 Zidovudine, didanosine, zalcitabine, indinavir sulfate

ethanol adduct, ritonavir and the like.
‘ [7] Anti-spirochete agents

[8] Antibiotics

Tetracyclin hydrochloride, ampicillin, piperacillin,

20 gentamycin, dibekacin, kanendomycin, lividomycin,

tobramycin, amikacin, fradiomycin, sisomicin, tetracyclin,

oxytetracyclin, rolitetracyclin, doxycyclin, ampicillin,

piperacillin, ticarcillin, cefalotin, cefapirin,

cefaloridine, cefaclor, cefalexin, cefroxadine, cefadroxil,

25 cefamandole, cefotoam, cefroxime, cefotiam,

cefotiam



acid, diclofenac sodium | oxoprofen sodium phenyl butazone, indonethacin,

i buprof en, ketoprofen, naproxen, oxaprozin, flurbiprofen, fenbufen,
pranoprofen, floctafenine, epirizol, 5 tiaranide hydrochloride,

zal toprofen, gabexate nmesilate, canpstat nesilate, ulinastatin, _
col chi cine, probenecid, sulfinpyrazone, izhzbromarone, allopurinol, sodium
gold thionalate, sodium hyaluronate, sodium salicylate, norphine

hydrochl oride, salicylic acid, atropine, scopolanine, 10 norphine,
pet hi di ne, |evorphanol, ketoprofen, naproxen, oxynorphone and their salts.
(16) Steroi Hakesgént sdloxaneinmsanet i hexestfidiini nyet befazobeenbetiamsiingsone,
trianci nol one, trianctinol one acetoni de, fluorocinonide, 15 fluorocinol one

acetoni de, peétarsdinag, netefbpradidegl oneceFeillicsidng acetifthenoxime,
hydrocorti sone, fluoronethol one, beclonetasone di propionate, estriol and

the |ike. (&&fpbonunneeguratdend 13gentsfEYEIRSPOr EBEokBpEah], Mite FAPSRRS, MUS,
azathioprine, 20 anti-lynph serum dried sul fonated i mrunogl oburin,

eryt hropoi ecefisutotony steiffienatding,f acd Bietdd B edkiFRinokNt @ifrefan s3nd the
i ke. (18) Antiprotozoal agents Metronidazole, tinidazole,

di et hybcar baefidiperaizbnal e latamokeifi NELdskOEN! 86Ed801 OHI NiRE oTUkfide and
the like. 126
cefoperazon, ceftizoxime, moxalactam, thienamycin,
sulfazecin, azthreonam and their salts, griseofulvin,
‘ lankacidin [J.Antibiotics, 38, 877-885 (1985)] and the like.

(14) Antifungal agents

10 [1] Polyethylene-based antibiotics (e.g., amphotericin B,
nystatin, trichomycin).
[2] Griseofulvin, pyrrolnitrin and the like.
[3] Cytosine metabilism antagonists (e.g., flucytosine).
(4] Imidazole derivatives (e.g., econazole, clotrimazole,

15 miconazole nitrate, bifonazole, croconazole).
[5] Triazole derivatives (e.gq., 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-tetrafluoropropoxy)phenyl—3—(2H,4H)—1,2,4—

20 triazolone).
[6] Thiocarbamic acid derivatives (e.g., trinaphthol).
[7] Echinocandin-based derivatives (e.g., caspofamgine, FK-
463, V-Echinocadin) and the like.

(15) Non-steroidal antiinflammatory agents

25 Acetaminophen, fenasetin, ethenzamide, sulpyrine,



(19) Anti-ulcer agents Metoclopran de, histidine hydrochloride,

| ansopr azol e, netoclopram de, pirenzepine, cinetidine, ranitidine,
fanotidi ne, urogastrine, oxethazaine, proglumde, 5 onmeprazole, sucralfate,
sul piride, cetraxate, gefarnate, aldioxa, teprenone, prostaglandin and the
l'ike. (20) Bronchospasmol ytic expectorartz5 Ephedrine hydrochl ori de,
noscapi ne hydrochloride, codeine phosphate, dihydrocodei ne phosphate,

i soproterenol 10 hydrochloride, ephedrine hydrochloride, nethylephedrine
hydrochl ori de, noscapine hydrochloride, aroclamde, chlorfesianol,

pi coper i danknéipgiroper astigmesnipr,ot akpliolin, nedmeiarenatidsultutramini c
terbutaline, oxymetebanol, norphine hydrochloride, dextronethorphan

hydr obr ori degidb diytodenechgdudchl, olbstep rdifermecbanmyhesrhgheuthi-ReRri di ne
hi benzate, pentoxyverine citrate, clofedanol hydrochloride, benzonatate,
guai f enesi nintdonehbache, hyidrgetd e de keaspioxeh, Nykh@edt & | d@xaprozin,
acetyl cysteine, ethylcysteine hydrochloride, carbocysteine and the |ike.

20 (21) Sedﬁlhrb$thEenprﬁéﬁbhﬂ@nhyg&QﬁBbeEdﬁy_QRBQEEEQnEHEtaE?irizpl,
phenobarbital, barbital, anmobarbital, pentobarbital, thiopental sodium

thianybal soflanamidet riegepschlepiag ol amltdproldn 2z epayaxNal oxazehaik,
triazolam flunitrazepam
camostat mesilate, wulinastatin, colchicine, probenecid,
sulfinpyrazone, benzbromarone, allopurinol, sodium gold
‘ thiomalate, sodium hyaluronate, sodium salicylate, morphine
hydrochloride, salicylic acid, atropine, scopolamine,
10 morphine, pethidine, levorphanol, ketoprofen, naproxen,
oxymorphone and their salts.
(16) Steroidal agents
Dexamethasone, hexestrol, methimazole, betamethasone,
triamcinolone, triamcinolone acetonide, fluorocinonide,
15 fluorocinolone acetonide, prednisolone, methylprednisolone,
cortisone acetate, hydrocortisone, fluorometholone,
‘ beclometasone dipropionate, estriol and the like.
(17) Immunoregulating agents
Cyclosporin, tacrolimus, gusperimus, azathioprine,
20 anti-lymph serum, dried sulfonated immunogloburin,
erythropoietin, colohy stimulating factor, interleukin,
interferon and the like.
(18) Antiprotozoal agents
Metronidazole, tinidazole, diethylcarbamadine citrate,

25 quinine hydrochloride, quinine sulfate and the like.



25 bromoval erylurea, chloral hydrate, triclofos sodiumand the 127 |ike.
(22) Anesthetics (22-1) Local anesthetics Cocaine hydrochloride, procaine
hydrochl odie, 5 |idocaine, dibucaine hydrochloride, tetracaine
hydrochl ori de, nepivacaine hydrochloride, bupivacaine hydrochloride,
oxybuprocai ne hydrochl ori de, ethyl ani nobénzoat e, oxethazai ne and the
like. (22-2) System c anesthetics 10 [1] Inhal ation anesthetics (e.g.,
ether, halothane, nitrous oxide, enflurane, enflurane), [2] Intravenous
anesthetics (e.g., ketamine, droperidol, thiopental sodium thianylal
sodi um pentdéBar Bntakulaed thentlki ke. 15 (23) Anxiolytic agents D azepam
| orazepam oxazepam chl ordi azepoxi de, medazepam oxazolam cloxazolam
cl otiazepam pra¥epaniogtramdbam hfilstdidazepapd ridyan@eisene 1amd ddia Ad1ke .
(24) Antipsychotic agents 20 Chlorpronazi ne hydrochl oride,

prochl or opemazbnéppramitielopergiziditzegitayr | dagimnet Dydrhechl orda@@tidine,

per phenazi ne hydrochl ori de, perphenazine nmal eate, fl uphenazi ne enanthate,
prochl oper afemetidlaat e, | emyRE QG4 ne nabﬁéiﬁazaine, proglumide,
5 omeprazole, sucralfate, sulpiride, cetraxate, gefarnate,
aldioxa, teprenone, prostaglandin and the like.
(20) Bronchospasmolytic expectorants
. Ephedrine hydrochloride, noscapine hydrochloride,
codeine phosphate, dihydrocodeine phosphate, isoproterenol
10 hydrochloride, ephedrine hydrochloride, methylephedrine
hydrochloride, noscapine hydrochloride, aroclamide,
chlorfesianocl, picoperidamine, cloperastine, protokylol,
isoproterenol, sulbutamol, terbutaline, oxymetebanol,
morphine hydrochloride, dextromethorphan hydrobromide,
15 oxycodone hydrochloride, dimemorfan phosphate, tipepidine
hibenzate, pentoxyverine citrate, clofedanol hydrochloride,
‘ benzonatate, guaifenesin, bromhexine hydrochloride,
ambroxol hydrochloride, acetylcysteine, ethylcysteine
hydrochloride, carbocysteine and the like.
20 (21) Sedatives
Chlorpromazine hydrochloride, atropine sulfate,
phenobarbital, barbital, amobarbital, pentobarbital,
thiopental sodium, thiamylal sodium, nitrazepam, estazolam,
flunitrazepam, haloxazolam, triazolam, flunitrazepam,

25 bromovalerylurea, chloral hydrate, triclofos sodium and the



pronet hazi ne hydrochl oride, hal operidol, bronperidol, 25 spiperone,
reserpine, clom pram ne hydrochloride, sulpiride, 128 zotepine and the

| i ke. (25) Muscle relaxants Pridinol, tubocurarine, pancuronium

tol perisone hydrochloride, chlorphenesin carbamate, baclofen, 5

chl or mezanone, mephenesin, chlozoxazone, epggrisone, tizanidine and the
like. (26) Antiepileptic agents Phenytoin, ethosuxim de, acetazolam de,
chl ordi azepoxi de, trinethadione, carbanazepine, 10 phenobarbital,
primdone, sulthiam sodiumvalproate, clonazepam diazepam nitrazepam
and the |ikéike27) Antidepressants |nipranine, cl om pram ne, noxiptiline,
pheneridine, amtriptyline hydrochloride, nortriptyline hydrochloride, 15
anoxapi ne, fahsdneathydioshl oride, maprotiline hydrochl oride, sul piride,
fl uvoxam ne nal eate, trazodone hydrochl oride and the like. (28)

Anest heti c &dgaybnlLetsllLenakthephas, nal or phi ne, nal oxone and their salts
and 20 the like. (29) Antitunor agents

Cocaine hydrochloride, procaine hydrochlodie,
5 lidocaine, dibucaine hydrochloride, tetracaine
hydrochloride, mepivacaine hydrochloride, bupivacaine
hydrochloride, oxybuprocaine hydrochloride, ethyl

‘ aminobenzoate, oxethazaine and the like.

(22-2) Systemic anesthetics

10 [1] Inhalation anesthetics (e.g., ether, halothane, nitrous
oxide, enflurane, enflurane),
[2] Intravenous anesthetics (e.g., ketamine, droperidol,

thiopental sodium, thiamylal sodium, pentobarbital) and the

like.
15 (23) Anxiolytic agents
Diazepam, lorazepam, oxazepam, chlordiazepoxide,
. medazepam, oxazolam, cloxazolam, clotiazepam, prazepam,

etizolam, fludiazepam, hydroxyzine and the like.
(24) Antipsychotic agents

20 Chlorpromazine hydrochloride, prochloroperazine,
trifluoperazine, thioridazine hydrochloride, perphenazine
hydrochloride, perphenazine maleate, fluphenazine enanthate,
prochloperazine maleate, levomepromazine maleate,
promethazine hydrochloride, haloperidol, bromperidol,

25 spiperone, reserpine, clomipramine hydrochloride, sulpiride,



6- 0- (N- Chl or oacetyl carbanmoyl ), fumagilol, bleomycin, nethotrexate,
actinonycin D, mtomycin C, daunorubicin, adrianycin, neocarcinostatin,
cytosi ne arabi noside, 25 fluorouracil, tetrahydrofuryl-5-fluorouracil,
picibanil, 129 lentinan, |evanm sole, bestatin, azinmexon, glycyrrhizin,
doxor ubi ci n hydrochl ori de, acl arubicin hyl@®chl oride, bleonycin
hydr ochl ori de, peplomnmycin sulfate, vincristine sulfate, vinblastine

sul fate, irinotecan hydrochloride, 5 cycl ophosphanm de, nel phal an,

zi sul phan, thiotepa, procarbazine hydrochloride, cisplatin, azathioprine,
mer capt opr i Aetepagaf and thendfike. cytarabi ne, nethyltestosterone,
testosterone propionate, testosterone enanthate, nepitiostane, fosfestrol,
chl or madi nohés>acHnarée t6lkhmsaptel i ne acetate, buserelin acetate and the
lile. (30) Anti-allergic agents D phenhydram ne, chl orphenyram ne,

tri pel ennam ne, Préthodilyam hepbochenairzake, dipphenybpytal,i netolperisone

nmet hoxyphenam ne, sodium cronoglicate, tranilast, 15 repirinast, anl exanox,
i budi | ast, kgdobchéoriteyfenadimieyrph@gisirazi necafzghasé] ne, epicnagiknne,
ozagrel hydrochloride, pranlukast hydrate, seratrodast and the like. (31)
Li pi d- §ol ubtkloihamansng]l] Vit amphedisssMitani n Akl oYokakoneA2pard stk Nol

tizanidine and the like.

(26) Antiepileptic agents

. Phenytoin, ethosuximide, acetazolamide,
chlordiazepoxide, trimethadione, carbamazepine,
10 phenobarbital, primidone, sulthiam, sodium valproate,

clonazepam, diazepam, nitrazepam and the like.
(27) Antidepressants
Imipramine, clomipramine, noxiptiline, pheneridine,
amitriptyline hydrochloride, nortriptyline hydrochloride,
15 amoxapine, mianserin hydrochloride, maprotiline
hydrochloride, sulpiride, fluvoxamine maleate, trazodone
. hydrochloride and the like.
(28) Anesthetic antagonists
Levallorphan, nalorphine, naloxone and their salts and
20 the like.
(29) Antitumor agents
©-0- (N-Chloroacetylcarbamoyl), fumagilol, bleomycin,
methotrexate, actinomycin D, mitomycin C, daunorubicin,
adriamycin, neocarcinostatin, cytosine arabinoside,

25 fluorouracil, tetrahydrofuryl-5-fluorouracil, picibanil,



20 palmtate. [2] Vitamn Ds: Vitamn Dﬁ, D|2, Dg,tD4 aRd D|5 [3] Vitam n
Es: a-tocopherol, R-tocopherol, y-tocopherol, -t ocopherol,
dI-a-tocopEeroI nicotina?e. [ 4] Vitamin Ks: Vitam n K1, K21 K3 and K4 .
25 [5] Folic acid (vitamn M and the Iike. 130 (32) Vitanmi n derivatives
Various vitamn derivatives such as vitamihe D3 derivarives including

5, 6-trans-chol ecal ci ferol, 2,5- hydroxychol ecalciferol, . . .
1-a- hydroxychol ecal ciferol and the 5 like, vitamn D2 derivatives including
5,6-trans 0 ergocalciferol and the like. (33) Anti-asthmatic agents

| sopr enal i néehydnechl oliedemisallleyt amels tautlihgt €.az ipfed@at, er @1 Jaydnoah 91,1 de,
terbutaline sulfate, 10 trimetoquinol hydrochloride, tubobuterol .
hydrochloridexor@bdbnnenah@d&o&hﬂb&ﬁ@e!fenqk&b&hbhtﬁmobrg?dy§cﬁygyyyg,ne
hydrochl oride, ipratropium bromni de, oxitropium broni de, | ut ropi um

broni de, thbdpbplkine, hpdroohbykliteg, sosi sk omnglfinat e, ikl ast,e
repirinast, am exanox, ibudilast, 15 ketotifen, terfenadine, nequitazine,

pranl ukast bydfate, seéndleedase, @e1FaREhHasSeRenRERAN SA NS chioride,

hydr ocorti sone, becl onet aason di propi onate and the i ke,

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

. methyltestosterone, testosterone propionate, testosterone

enanthate, mepitiostane, fosfestrol, chlormadinone acetate,
10 leuproline acetate, buserelin acetate and the lile.

(30) Anti-allergic agents

Diphenhydramine, chlorphenyramine, tripelennamine,

methodiramine, clemizole, diphenylpyraline,

methoxyphenamine, sodium cromoglicate, tranilast,
15 repirinast, amlexanox, ibudilast, ketotifen, terfenadine,

mequitazine, azelastine, epinastine, ozagrel hydrochloride,

. pranlukast hydrate, seratrodast and the like.

(31) Lipid-soluble vitamins

(1] Vitamin As: Vitamin 4,, Vitamin A, and retinol
20 palmitate.

[2] Vitamin Ds: Vitamin Diy D,y D3, D, and D..

[3] Vitamin Es: o-tocopherol, B-tocopherol, vy-tocopherol,

d-tocopherol, dl-a-tocopherol nicotinate.

[4] Vitamin Ks: Vitamin K,, K,, K, and K,.

25 [5] Folic acid (vitamin M) and the like.



(34) Pollakiurialincontinence treating agents Flavoxate hydrochloride and
the like. 20 (35) Atopic dermatitis treating agents Sodium cronoglicate
and the like. (36) Allergic rhinitis treating agents Sodi um cronoglicate,
chl orphenyrani ne mal eate, alinmemazine tartrate, clemastine funarate, 25
honmochl or cycl i zi ne hydrochloride, terfenddithe, mequitazine 131 and the
like. (37) Qthers Hydroxycam diaserine, megestrol acetate, nicergoline,
pl ostagl andins and the like. 5 By nmeans of a conbination of a conpound of
the present invention with a concomtant drug, for exanple, the
foll owi ng efBett¥iaamiaxpgerieatedes(1l) The dose or the side effect of a
conpound of the 10 present invention or a salt thereof or a prodrug
thereof and a cUacbousantvidiang ncarddie datigred hagutéhosaswhen tginder  apone.
(2) A synergistic therapeutic effect can be obtained against acute

coronary artleryvayhdesnme sticbudsngcut e, 6ibrayecandiakailafideebion ands-
unst abl e angi na, peripheral artery occlusion, restenosis after percutaneous
hydroxycholecalciferol, 1l-oa-hydroxycholecalciferol and the
5 like, vitamin D, derivatives including 5,6-trans-
ergocalciferol and the like.
(33) Anti-asthmatic agents
. Isoprenaline hydrochloride, salbutamol sulfate,
procaterol hydrochloride, terbutaline sulfate,
10 trimetoquinol hydrochloride, tubobuterol hydrochloride,
orciprenaline sulfate, fenoterol hydrobromide, ephedrine
hydrochloride, ipratropium bromide, oxitropium bromide,
flutropium bromide, theophylline, aminophylline, sodium
cromoglicate, tranilast, repirinast, amlexanox, ibudilast,
15 ketotifen, terfenadine, mequitazine, pranlukast hydraté,
seratrodast, dexamethasone, prednisolone, hydrocortisone,
‘ beclometaason dipropionate and the like,
(34) Pollakiuria/incontinence treating agents
Flavoxate hydrochloride and the like.
20 (35) Atopic dermatitis treating agents
Sodium cromoglicate and the like.
(36) Allergic rhinitis treating agents
Sodium cromoglicate, chlorphenyramine maleate,

alimemazine tartrate, clemastine fumarate,

25 homochlorcyclizine hydrochloride, terfenadine, mequitazine



transl um nal coronary angi opl asty (PTCA), hyperchol esterem a,

at heroscl erosis, ischemc heart disease such as nyocardial infarction and
angi na pectoris, 20 cerebrovascul ar inpairment such as cerebral infarction
and apoplexy as well as thronbus formation. (3) A w de therapeutic effect
can be obtained against various diseasesl3cconpani ed with di seases

devel oped in association with acute coronary artery syndrone such as 25
acute nyocardial infarction and unstabl e angi na, peripheral 132 artery
occlusion, restenosis after percutaneous translum nal coronary angi opl asty
(PTCA), hypedchbeesikeeni a, atherosclerosis, ischemic heart disease such
as nyocardial infarction and angina pectoris, 5 cerebrovascul ar inpairnent
such as cer éB7al Othéasction and apoplexy as well as thronbus formation.
When using a conpound of the present invention in conbination with a
conconi tant drugflydhexycainpgdiatethre, adaynbsstbat hersaek,t he ceedpound ,of
the present invention 10 and the conconmitant drug are not particularly
limted, andloshegtengibnadanfi the piesent invention or its pharnmaceuti cal
conposition and the concomitant drug or its pharmaceutical conposition can
be given to a subject sinmultaneously or at a certain tinme interval. The
dose of a concomtant drug 15 may be in accordance with a dose enpl oyed
clinically, and By means of a combination of a compound of the present

invention with a concomitant drug, for example, the
. following effects are experienced.
(1) The dose or the side effect of a compound of the
10 present invention or a salt thereof or a prodrug thereof
and a concomitant drug can be lower than those when given
alone.
(2) A synergistic therapeutic effect can be obtained

against acute coronary artery syndrome such as acute

15 myocardial infarction and wunstable angina, peripheral
artery occlusion, restenosis after percutaneous
. transluminal coronary angioplasty (PTCA),

hypercholesteremia, atherosclerosis, ischemic heart disease

such as myocardial infarction and angina ©pectoris,
20 cerebrovascular impairment such as cerebral infarction and

apoplexy as well as thrombus formation.

(3) A wide therapeutic effect can be obtained against

various diseases accompanied with diseases developed in

association with acute coronary artery syndrome such as

25 acute myocardial infarction and unstable angina, peripheral



sel ected appropriately depending on the target, route, di sease,

conbi nation and the |like. The adm nistration node of the concom tant

formul ation of the present invention is not particularly limted, 20
provided that the conpound of the present invention and the concom tant
drug are combi ned upon adninistration. Suc¥ an adm nistration node may,
for exanple, be (1) an admnistration of a single fornulation obtained by
formul ating a conpound of the present invention and a 25 concomitant drug
si mul t aneously, (2) a sinultaneous 133 adm nistration via an identi cal
route of twerteryul at bonsusobhai nedrbgtbapsibkat i ngfaezonpowed coft ank@us
present invention and a concomtant drug separately, (3) a sequential and
interm ttentradalnmshadti on vi acannadgnti cal magtiepdhstwo 5 for mpTaa)gns

~ obtained by formulating a conmpound of the present invention and a

conconm t ant hdpegckepasateeyia(dptherssnilkirasegys iadhemi st hakbiréN Mis@ase
different routes of two fornulations obtained by fornulating a conpound of

the presensuchvents onmgadaadéabconidfictlialy sapar atedying 5) pectb@is,
sequential and intermttent adm nistration via different routes of two

for mul &t i onseobbabnedchyatotnphatringgta suedMmoinde ébtHE Phesenst ibAVERd on
and a concomtant drug separately (for exanple, inventive conpound or its
phar maceut i spbpTerposst wenlf gkl enedmbyscenensttant drug or
When using a compound of the present invention in
‘ combination with a concomitant drug, the timings of the
administrations of the compound of the present invention
10 and the concomitant drug are not particularly limited, and
the compound of the present invention or its pharmaceutical
composition and the concomitant drug or its pharmaceutical
composition can be given to a subject simultaneously or at
a certain time interval. The dose of a concomitant drug
15 may be in accordance with a dose employed clinically, and
selected appropriately depending on the target, route,
. disease, combination and the like.
The administration mode of the concomitant formulation
of the present invention 1is not particularly limited,
20 provided that the compound of the present invention and the
concomitant drug are combined upon administration. Such an
administration mode may, for example, be (1) an
administration of a single formulation obtained by
formulating a compound of the present invention and a

25 concomitant drug simultaneously, (2) a simultaneous



15 its pharnaceutical conposition, or inverse order) and the like. is A
concom tant formul ation of the present invention has a lowtoxicity, and
thus a conmpound of the present 20 invention and/or a concontant drug
descri bed above are mxed with a pharnacol ogically acceptable carrier in
accordance with a nethod known per se to ¥3¥ma pharnaceuti cal _
conposi tion, for exanple, a tablet (including sugar-coated and film coated
tabl ets), powder, 25 granule, capsule (including soft capsule), solution,
134 injection formul ati on, suppository, sustained release formulation and
the like, wafmhntahrshiehy e givendentlityl aouar enf etabl fofewdations
topically, rectally, intravenously). An injection formulation may be given
i ntravenoustytadnedt bunfiscubhaatyngsabcumpoendsby, thet praseatgdnvedition
directly into a lesion. A pharnacologically acceptable carrier which my
be  enpl oyaddf ar pondominhgna cneprsepatratelgl atdpnaofsédgentpi£5eand
invention may, for exanple, be various organic and 10 inorganic carrier
materi al s enpteyeilt test omeminy sasatiloar e ush cademtiesilal sowtehoas two
exci pients, lubricants, binders and disintegrants in a solid formulation,
sol venbs, fiossolationsaiastaiuspendi ngoagantsinigsokontshpyundpat | ke
present invention and a concomitant drug separately, (4) a
simultaneous administration via different routes of two
. formulations obtained by formulating a compound of the
present invention and a concomitant drug separately, (5) a
10 sequential and intermittent administration wvia different
routes of two formulations obtained by formulating a
compound of the present invention and a concomitant drug
separately (for example, inventive compound or its
pharmaceutical composition followed by concomitant drug or

15 its pharmaceutical composition, or inverse order) and the

like.

A concomitant formulation of the present invention has

a low toxicity, and thus a compound of the present

20 invention and/or a concomitant drug described above are
mixed with a pharmacologically acceptable carrier in
accordance with a method known per se to form a
pharmaceutical composition, for example, a tablet
(including sugar-coated and film-coated tablets), powder,

25 granule, capsule (including soft capsule), solution,



agents, bufferring agents and anal gesic agents in a liquid 15 formulation.
Furthernore, other additives such as ordinary preservatives, antioxidants,

col orants, sweeteners, adsorbents, wetting agents nmay al so be added in
suitable amounts. An excipient may, for exanple, be lactose, sugar, D 20
manni tol, starch, corn starch, crystalling4&ellulose, light silicate

anhydride and the like. A lubricant may, for exanple, be magnesi um
stearate, calciumstearate, talc, colloidal silica and the Iike. A binder
may, for exanple, be crystalline cellulose, 25 sugar, D-mannitol, dextrin,
hydr oxypr opyhjeetiahoseort88 dtyidimpxy psappbetthbyl, cel dustosimedol yeilapse
pyrrolidone, starch, sucrose, gelatin, nethyl cellul ose, sodium

car boxynet hjbrmel ati oseaadd thie lliikes. whidilsicdregsafélyaye Hoveaxampley be
starch, 5 carboxynethyl cellulose, calcium carboxynethyl cellulose,

sodi um car boxypetéytesbaigh(elghydtopypaopy, eekkuloge andratbaoliske). A
sol vent may, for exanple, be water for injection, alcohol, propylene

gl ycol, machogolinjsesaoh OiflormuQatiein , makp abévegovbnandnthavehkesis,

di ssolution aid may, for exanple, be polyethylene glycol, propylene
glycol 5 D nbnorémehscheazyl, beugeat&neously, into an organ, or directly

into a lesion.
A pharmacologically acceptable carrier which may be
' employed for producing a concomitant formulation of the
present invention may, for example, be various organic and
10 inorganic carrier materials employed customarily as
pharmaceutical materials such as excipients, lubricants,
binders and disintegrants in a solid formulation, solvents,
dissolution aids, suspending agents, isotonicity imparting

agents, bufferring agents and analgesic agents in a liquid

15 formulation. Furthermore, other additives such as ordinary

preservatives, antioxidants, colorants, sweeteners,

’ adsorbents, wetting agents may also be added in suitable
amounts.

An excipient may, for example, be lactose, sugar, D-
20 mannitol, starch, corn starch, crystalline cellulose, light
silicate anhydride and the like.
A lubricant may, for example, be magnesium stearate,
calcium stearate, talc, colloidal silica and the like.
A binder may, for example, be crystalline cellulose,

25 sugar, D-mannitol, dextrin, hydroxypropyl cellulose,



et hanol, trisam nonet hane, cholesterol, triethanolam ne, sodium carbonate,
sodiumcitrate and the |ike. 15 A suspendi ng agent may, for exanple, be a
surfactant such as stearyl triethanolam ne, sodiumlauryl sulfate,
| aur yl am nopropionic acid, |ecithin, benzal koni um chl ori de, benzethoni um
chloride, glycerin nonostearate and the 11l3%e; hydrophilic polyner such as
pol yvi nyl al cohol, polyvinyl 20 pyrrolidone, sodium carboxynet hyl
cel lul ose, methyl cellulose, hydroxynethyl cellulose, hydroxyethyl _
cel lulose, hydroxypropyl cellulose and the like. An isotonicity inparting
agent may, hpdrexgppbeylbethglucosell®lissebit opplgudhyin chpgrirdéidghgceri n,
D-mannitol 25 and the like. 136 A buffering agent may, for exanple, be a
buf fer solstaoohpf asydwosphat e,gedcetiat,e, certdhgriat ecediltufletse,andsotiieml i ke.
An anal gesic may, for exanple, be benzyl alcohol. 5 A preservative nmay, for
exanpl e, becarlperyybehgbate]l lutbker ahdt anel 1ikenzyl al cohol, phenet hyl
al cohol, dehydroacetic acid, sorbic acid and the |ike. An antioxidant may,
for exanple, be A sulfsimtegascor bimayci d,for t oespRigIel, andet heskkkehn, 10
5 carboxymethyl cellulose, calcium carboxymethyl cellulose,

sodium carboxymethyl starch, L-hydroxypropyl cellulose and

the like.

. A solvent may, for example, be water for injection,
alcohol, propylene glycol, macrogol, sesame oil, corn oil,

10 olive oil and the like.

A dissolution aid may, for example, be polyethylene
glycol, propylene glycol, D-mannitol, benzyl benzoate,
ethanol, trisaminomethane, cholesterol, triethanolamine,
sodium carbonate, sodium citrate and the like.

15 A suspending agent may, for example, be a surfactant
such as stearyl triethanolamine, sodium lauryl sulfate,

. laurylaminopropionic acid, lecithin, benzalkonium chloride,
benzethonium chloride, glycerin monostearate and the like;
hydrophilic polymer such as polyvinyl alcohol, polyvinyl

20 pyrrolidone, sodium carboxymethyl cellulose, methyl
cellulose, hydroxymethyl cellulose, hydroxyethyl cellulose,
hydroxypropyl cellulose and the like.

An isotonicity imparting agent may, for example, be

glucose, D-sorbitol, sodium chloride, glycerin, D-mannitol

25 and the like.



The rati o between a conpound of the present invention and a concomtant
drug in a concomtant fornulation of the present invention nmay be sel ected
appropriately on the basis of the target, route and di sease. 15 For
exanpl e, the anpbunt of a conpound of the present invention contained in a
concomtant fornulation of the present li3tventionis usually about 0.01 to
100 % by wei ght, preferably about 0.1 to about 50 % by wei ght, nore
preferably about 0.5 to about 20 % by wei ght based on the 20 entire

formul ation, although it may vary depending on the dosage form The anount
of an concomitank druffevnh@i negenth anaygoncong t andanfpdreyul atd o obutfifer
present invention is usually about 0.01 to 100 % by wei ght, preferably
about 0.1 tso28tabouto50a Ypihy spiaglet,, asteatps of esaboynagzkoutcDfat® abaut
137 20 % by wei ght based on the entire formulation, although it may vary
dependi ng onhéhkikdesage form The anpunt of an additive such as a carrier
contained in a concomtant fornulation of the present inventionis 5
usual Iy about 1 aAn aheUye99c9Rafy byoveeghiplpl eber BBhyyabautoh81to about 90

% by wei ght based on the entire fornulation, although it may vary
dependbng on theadpsegervh@ife may, for example, be a p-oxybenzoate,
chlorobutanol, benzyl alcohol, phenethyl alcohol,
dehydroacetic acid, sorbic acid and the like.
. An antioxidant may, for example, be a sulfite,
ascorbic acid, a-tocopherol and the like.
10
The ratio between a compound of the present invention
and a concomitant drug in a concomitant formulation of the
present invention may be selected appropriately on the
basis of the target, route and disease.
15 For example, the amount of a compound of the present
invention contained in a concomitant formulation of the
. present.inventionis usually about 0.01 to 100 % by weight,
preferably about 0.1 to about 50 &% by weight, more
preferably about 0.5 to about 20 % by weight based on the
20 entire formulation, although it may vary depending on the
dosage form.
The amount of an concomitant drug contained in a
concomitant formulation of the present invention is usually
about 0.01 to 100 % by weight, preferably about 0.1 to

25 about 50 % by weight, more preferably about 0.5 to about



Simlar anobunts may be enpl oyed al so when a conmpound 10 of the present

i nvention and a concomtant drug are fornulated separately. Such a
formul ati on can be produced by a nmethod known per se which is enpl oyed
usually in a pharmaceutical 15 process. For exanple, a conpound of the
present invention and a concomitant drugan be fornulated with a

di spersant (e.g., Tween 80 (ATLAS PONDER, USA), HCO60 (NI KKO CHEM CALS),
pol yet hyl ene gl ycol, carboxynethyl cellul ose, sodium 20 al gi nat e,

hydr oxypr opyl net hyl cel |l ul ose, dextrin), a stabilizer (e.g., ascorbic
aci d, sodiug?pyroguwéigb}, basedunhathanenterg. fopnuyaadbat e a8@honmgtr agol ),
a solubilizing agent (e.g., glycerin, ethanol), a buffering agent
(phosphori cmagi daapddéepsndikgl onnehal dsaktye €okmi.c acid and 25 its al kal
netal salt and the like), an isotonizing agent 138 (e.g., sodiumchloride,
pot assi um chl orifee emonntobf asorduididliveglsicdseds a pHrmbdirf cehtaengd,
hydrochl oric acid, sodium hydroxide), a preservative (e.g., ethyl p-

oxybenzoate;nbenzooncamudanﬂetﬂthm&amﬂﬂe offf 0PN & Pasraadtes 5nb@ﬂtﬁbn1s
al cohol), a solubilizer (e.g., concentrated glycerin, nmeglumne), a

sol ubi bi zi ngsaatl{e.gboutpr opyienabghiycod9. osugardy akeiafal gepirere@adly
gl ucose, benzyl al cohol) into
about 10 to about 90 % by weight based on the entire
formulation, although it may vary depending on the dosage
. form.
Similar amounts may be employed also when a compound

10 of the present invention and a concomitant drug are

formulated separately.

Such a formulation can be produced by a method known
per se which 1is employed usually in a pharmaceutical

15 process.
For example, a compound of the present invention and a
' concomitant drug can be formulated with a dispersant (e.g.,
Tween 80 (ATLAS POWDER, USA), HCO60 (NIKKO CHEMICALS),
polyethylene glycol, carboxymethyl cellulose, sodium
20 alginate, hydroxypropylmethyl cellulose, dextrin), a
stabilizer (e.g., ascorbic acid, sodium pyrosulfite), a
surfactant (e.g., polysorbate 80, macrogol), a solubilizing
agent (e.g., glycerin, ethanol), a buffering agent
(phosphoric acid and its alkali metal salt, citric acid and

25 its alkali metal salt and the like), an isotonizing agent



an aqueous fornulation for injection, or dissolved, suspended or

enul sified in a vegetable oil such as olive 10 oil, sesane oil, cottonseed
oil and corn oil and in a solubilizing aid such as propyl ene glycol to
forman oily fornulation, whereby producing an injection fornulation. In
order to obtain an oral dosage form a netdgd known per se is enployed to
conpact an inventive conpound or a 15 concomitant drug for exanple with an
excipient (e.g., lactose, sugar, starch), a disintegrant (e.g., starch,

cal cium carbonate), a binder (e.g., starch, gum Arabic, carboxynethyl

cel lul ose, pel yvjnylsopyiumol ichrgiddlydrpxypsopyh cehlvk98e) Omadndlticdant
(e.g., talc, 20 nmagnesium stearate, polyethylene glycol 6000) into a

desi red shaperbwbblh gsutbes),i b pacassaryercqated, fQF/dtrl&%hlI@)lﬂlQO%%lQif a
taste nmasking, an enteric property or a sustained release perfornance by

nmeans of a seatumg redweskidaown per peesehenehyeobt aingng ani@l desage
form Such 25 a coating may, for exanple, be hydroxypropyl nethyl” 139

cel I ul ose, 6&?Mén§65£é|0%%nz@ﬁ@rQ%¥ﬂPthMétH?inLQﬁ@ne,hé@%@§ﬂ@%§%ﬂene,
cel | ul ose, yoxyehty ene gl ycol Tween 80 Pl uroni ¢ | ul ose

T P T T R T
aci d copol ygegl uaife®, Cod OrNyHi®1%ing aid (e.g., propylene glycol,
sugar), an analgesic (e.g., glucose, benzyl alcohol) into
. an aqueous formulation for injection, or dissolved,
suspended or emulsified in a vegetable o0il such as olive
10 oil, sesame o0il, cottonseed o0il and corn oil and in a
solubilizing aid such as propylene glycol to form an oily

formulation, whereby producing an injection formulation.

In order to obtain an oral dosage form, a method known
per se is employed to compact an inventive compound or a
15 concomitant drug for example with an excipient (e.g.,
lactose, sugar, starch), a disintegrant (e.g., starch,
‘ calcium carbonate), a binder (e.g., starch, gum Arabic,
carboxymethyl cellulose, polyvinyl pyrrolidone,
hydroxypropyl cellulose) or a glidant (e.qg., talc,
20 magnesium stearate, polyethylene glycol 6000) into a
desired shape, which is then, if necessary, coated for the
purpose of a taste masking, an enteric property or a
sustained release performance by means of a coating method

known per se, whereby obtaining an oral dosage form. Such

25 a coating may, for example, be hydroxypropylmethyl



iron oxide red, titaniumdioxide). An oral dosage formmay be an

i nstant aneous rel ease fornulation or a sustained release fornulation. 10
For exanple, in order to obtain a suppository, a nethod known per se is
enpl oyed to convert an inventive conpound or conconitant drug into an oily
or aqueous solid, sem-solid or liquid siggpository. An oily base enpl oyed
in a conposition described above may, for exanple, be a higher 15 fatty
acid glyceride [e.g., cocoa butter, U TEPSOL (DYNAM TE NOVEL, Cermany)], a
mediumfatty acid [e.g., MGRIOL (DYNAM TE NOVEL, Cermany)], or a

veget abl e océllelgse, sesatieyDi | ,ceslayilesde 0i | hyeid:gaeaed 101 | Fe1ADloa@yeous
base may, for exanple, be pol yethylene glycol and 20 propyl ene glycol, and

an aqueous ptirbagpropyl tetllexaspl e polyoiiaiHiilergiingly&sl) urpsen 8o,
derivatives, vinyl polyners and acrylic acid polynmers. A sustained rel ease

formul ati onPiiesenibed ab@es,my, derlexa®le, bgcatstst ai neghtakease,
m crocapsul e. 25 While a sustained-rel ease m crocapsul e can be obtained 140

by a met hodh¥apvRypPEsp$Eme BhgUSt abETL TG4 £aSPH M AME@L,i ONhyshewdmicRnGact i on
[ 2] described belowis formed and administered in a preferred Case. "An

conpoufd of céheupsesentadetsart i osutsiRs€s er alphraifor mktRd age2Ragr al
dosage form such as a solid
methacrylic/acrylic acid copolymer) and a colorant (e.g.,
iron oxide red, titanium dioxide). An oral dosage form may
. be an instantaneous release formulation or a sustained
release formulation.

10 For example, in order to obtain a suppository, a
method known per se is employed to convert an inventive
compound or concomitant drug into an oily or aqueous solid,
semi-solid or liquid suppository. An oily base employed in
a composition described above may, for example, be a higher

15 fatty acid glyceride [e.qg., cocoa butter, UITEPSOL
(DYNAMITE NOVEL, Germany)], a medium fatty acid [e.qg.,

. MIGRIOL (DYNAMITE NOVEL, Germany)], or a vegetable oil
(e.g., sesame o0il, soybean o0il, cottonseed oil). An
aqueous base may, for example, be polyethylene glycol and

20 propylene glycol, and an aqueous gel base may, for example,
be natural gums, cellulose derivatives, vinyl polymers and
acrylic acid polymers.

A sustained release formulation described above may,

for example, be a sustained-release microcapsule.

25 While a sustained-release microcapsule can be obtained



formul ation (e.g., powder, granule, tablet, capsule), or as a rectal
formul ati on such as a suppository. An oral dosage formis particularly
preferred. A conconmitant drug can be fornulated into a dosage 10 form
descri bed above based on the type of the drug. The follow ngs are the
descriptions with regard to [1] an injectd®n fornulation of a conmpound of
the present invention or a concomtant drug and a nethod for producing 15
the sane, [2] a sustained-release or immedi ate release fornulation of a
drug of a conpound of the present invention or a concomtant drug and a
met hod for Ppyodudietddcheksaure, pg8] sa,sublsugtmineduecdbase @bahulation

i nst ant aneous disintegration formulations enpl oyi ng of a conpound of the

20 present shuention oSeatdenconilantdelugisdl a&rdhodisor rprRdUci Badt he
sanme, and [4] a solid dispersion of a conpound of the present invention or

a conconi t antimtinugt andd annet pedféerepr edyeing the same. [1] Injection
formul ati on and nmethod for producing the sane 25 A solution obtained by

di ssol ving a conpeuntbngfourdie 341 {pHeS@Hesdtteniho8noiod GANCERLapktpdiug in
water is enployed preferably. Such injection forrmulation may contain a

benzoate anflboiudasadi cy¥kat an Sajr@ 1 njREden fosrml abhen | gsobpai gedily
dissolving a 5 conpound of the present invention or a concomtant drug in
formulation (e.g., powder, granule, tablet, capsule), or as
a rectal formulation such as a suppository. An oral dosage
‘ form is particularly preferred.

A concomitant drug can be formulated into a dosage

10 form described above based on the type of the drug.

The followings are the descriptions with regard to [1]
an injection formulation of a compound of the present
invention or a concomitant drug and a method for producing

15 the same, [2] a sustained-release or immediate release
formulation of a drug of a compound of the present
‘ invention or a concomitant drug and a method for producing
the same, [3] a sublingual, buccal or oral instantaneous
disintegration formulations employing of a compound of the
20 present invention or a concomitant drug and a method for
producing the same, and [4] a solid dispersion of a
compound of the present invention or a concomitant drug and

a method for producing the same.
[1] Injection formulation and method for producing the same

25 A solution obtained by dissolving a compound of the



wat er together with a benzoate and/or a salicylate in water as desired.
benzoate and/or a salicylate descri bed above may be an alkali netal salt
such as sodi um and potassiumsalts, an 10 alkaline earth netal salt such
as cal cium and magnesi um salts, an amonium salt, a nmeglum ne salt as well
as a salt of an organic acid such as tradnet anol. The concentration of a
conpound of the present invention or a concomtant drug in a injection
formulation 15 is 0.5 to 50 wv % preferably about 3 to 20 wv % The
concentration of a benzoate and/or a salicylate is 0.5 to 50 wv %
preferably Breserd winventihe fornukat iconcomyteont admugddihi vestenpl dyed
20 customarily in a injection formulation, such as a stabilizer (ascorbic
aci d, sodi uempypysdl f prefamdbtllye | i kegych a smjéactanmt Epohyiathahe @Ry
macrogol and the like), a solubilizing agent (glycerin, ethanol and the
i ke), a babhetaingaabentobéphoaphdpircaaebdiandakes al kali netal salt, 25
citric acid and its alkali netal salt and the like), an 142 isotonizing
agent (sodi um chbaiddénjpotasai fiormblecide asdobthénkdke)y, dasdioIpens aY
agent (hydroxypropyl methyl cellul ose, dextrin), a pH nodifier

(hydroghl or compoiidd ofodhemprediemd denwditt idie di k&) coBcpnesgrvatirvg (et hyl

p 5 oxybenzoate, benzoic acid and the like), a solubilizer
water together with a benzoate and/or a salicylate in water
as desired.

. A benzoate and/or a salicylate described above may be
an alkali metal salt such as sodium and potassium salts, an
10 alkaline earth metal salt such as calcium and magnesium
salts, an ammonium salt, a meglumine salt as well as a salt

of an organic acid such as trometamol.
The concentration of a compound of the present
invention or a concomitant drug in a injection formulation
15 is 0.5 to 50 w/v %, preferably about 3 to 20 w/v %. The

concentration of a benzoate and/or a salicylate is 0.5 to

‘ 50 w/v %, preferably 3 to 20 w/v %.

The formulation may <contain additives employed

20 customarily in a injection formulation, such as a
stabilizer (ascorbic acid, sodium pyrosulfite and the like),

a surfactant (polysorbate 80, macrogol and the 1like), a
solubilizing agent (glycerin, ethanol and the 1like), a

buffering agent (phosphoric acid and its alkali metal salt,

25 citric acid and its alkali metal salt and the like), an

A



(concentrated glycerin, meglumne and the like), a solubilizing aid

(propyl ene glycol, sugar and the like), a  painkiller (glucose, benzyl

al cohol and the like) as appropriate. Any of these additives is added in an
anount 10 enployed customarily in a formulation for injection. The pH of
an injection fornulation is adjusted at 242 12, preferably 2.5 to 8.0
with a pH nodifier. An injection formulation is obtained by dissolving a
conmpound of the present invention or a conconmitant drug if 15 desired
together with a benzoate and/or salicylate in water if desired together
with the adilsbtupszingt edeaboviaodiesechl margonens sas@yubecHlsgolivednidn any
order as appropriate simlarly to a customary preparation of a formulation
for injecttba. 2Diwm)aquenusdﬂﬁpﬂﬂsﬂmd(ﬂ‘d@@ﬁmtiQﬁyd&oﬂ&@&@b@@hﬁtﬂ@&”ﬁd
and given as a fornulation for injection after sterilizing by filtration

or autocl aveesiulbae|y dexerinp) orar pH f efoad fldron (hedriodhaedien. afid,
aqueous solution for injection is preferably 25 autoclaved at 100 to "121C

for 5 to 30sotpunesydkdXilief cimal 8heOmn i@ bea PraeRlrvdt idreSOleth PN p-
inparted with an antibacterial activity for the purpose of using several

times bn diykgeendeses, Sdrdopistaiinedahal eage ofidyrediat §onehbedsser
formul ati on and

(concentrated glycerin, meglumine and the like), a

solubilizing aid (propylene glycol, sugar and the like), a

‘ painkiller (glucose, benzyl alcohol and the 1like) as

appropriate. Any of these additives is added in an amount

10 employed customarily in a formulation for injection.

The pH of an injection formulation is adjusted at 2 to
12, preferably 2.5 to 8.0 with a pH modifier.

An injection formulation is obtained by dissolving a
compound of the present invention or a concomitant drug if

15 desired together with a benzoate and/or salicylate in water
if desired together with the additives listed above. These

. components may be dissolved in any order as appropriate
similarly to a customary preparation of a formulation for
injection.

20 An aqueous solution for injection is preferably warmed,
and given as a formulation for injection after sterilizing
by filtration or autoclave similarly to a customary
formulation for injection.

An aqueous solution for injection 1s preferably

25 autoclaved at 100 to 121°C for 5 to 30 minutes.



met hod for producing the same A sustained release formulation obtained by
coating a core containing a conpound of the present inventiond or a
concomtant drug with a coating agent such as a water 10 insoluble nmaterial
or a swelling polynmer as desired is enployed preferably. For exanple, a
sustai ned-rel ease oral fornulation of alsingle daily dose is preferred. A
wat er -i nsol uble materi al enployed as a coating agent nay, for exanple, be
cel lulose ethers such as ethyl 15 cellulose and butyl cellulose, cellulose
esters such as cellulose acetate and cellul ose propionate, polyvinyl

esters such as pdl ywirmyll addetratrea pnbep@nedentt  but W at@luacsy| iiapacicddbased
pol ymers such as an acrylic acid/ nethacrylic acid copolyner, a nethyl

met hacryl ateigb enpohyhﬁbacaerEhmoxyﬁﬁhwhanEbacHmhatthFaaéﬁuﬁﬁhmglng
nmet hacryl at e/ am noal kyl nethacryl ate copol ymer, polyacryli acid

pol ymet hacrgéirerati dimasnehagtiyitiedagbdeal kyl ami de copol yner, a

pol y(nethyl nmethacrylate), a polynethacrylate, a polynethacrylam de, an

am noal kyl methacryl ate copolymer, 25 a poly(nethacrylic anhydride), a

gl ycidyl methacrylate 144 copol yner, especially, a series of Eudragit (Rohm

Pharmay such] asubudingit rBP=388, R -1k diRT 3001 & s30B, - Rh1 EPi oRSy BO

(ethyl acrylate/nethyl nethacrylate/chlorotrinmethyl nethacrylate/et

amoni um copetyo@r foangdr Eade a8ht t NE- 39kk

A sustained release formulation obtained by coating a

‘ core containing a compound of the present inventiond or a

concomitant drug with a coating agent such as a water-

10 insoluble material or a swelling polymer as desired 1is

employed preferably. For example, a sustained-release oral
formulation of a single daily dose is preferred.

A water-insoluble material employed as a coating agent

may, for example, be cellulose ethers such as ethyl

15 cellulose and butyl cellulose, cellulose esters such as

cellulose acetate and cellulose propionate, polyvinyl

‘ esters such as polyvinyl acetate and polyvinyl butyrate,

acrylic acid-based polymers such as an acrylic

acid/methacrylic acid copolymer, a methyl methacrylate

20 copolymer, an ethoxyethyl methacrylate/cinnamoethyl

methacrylate/aminocalkyl methacrylate copolymer, polyacrylic

acid, polymethacrylic acid, a metacrylic acid alkylamide

copolymer, a poly(methyl methacrylate), a polymethacrylate,

a polymethacrylamide, an aminoalkyl methacrylate copolymer,

25 a poly(methacrylic anhydride), a glycidyl methacrylate



5 (nmethyl nethacrylate/ethyl acrylate copolyner), hydrogenated oils such
as a hydrogenated castor oil (e.g., Lubri wax (FREUND), waxes such as
carnauba wax, a fatty acid glycerin ester and paraffin and a polyglycerin
fatty acid ester. 10 As a swelling polyner, a polyner having an acidic

| eaving group and exhibiting a pH dependent4 swelling is preferred, and an
aci di c | eaving group-bearing polyner which undergoes a |less swelling at an
acidic pH such as in stonmach but is swollen extensively at a neutral pH
such as 15 in small and large intestines is preferred. Such pol ynmer having

an aci di ¢ | eapphgmgroupspretialdxhi b t sagiaspidfdepancegit SWRbhinn@ha@yna )f or
exanpl e, be a crosslinked polyacrylic acid polymer such as Carbomers 934P,
940, 941, 934fh 880EudB4giandsthec) i Re-1P0l, yesBophi R1and D20 REaPO, UMS -

Pol ycar bophi | (BF Goodrioch), H BI'S Wakos 103, 104, 105 and 304 (Wako Pure

Cheni cal ). BOcoatétigy Bgenicranplteyek thyla snstabeedlnekease orberireatian may
further contain a hydrophilic material. Such hydrophilic material may, for

exanpl e, bematRZacpyplysacebhyl damwdingimMogtaveer)sUdhd@t Bugbayprsueh 339 145
pul lul an, dextrin and alkali netal alginates, a polysaccharide having a

hydroxyal kykmgteyp or amethabeyyatkyktByOUP SugBrgsafydr oxypoeRYlmer),
cel I ul ose,
hydrogenated oils such as a hydrogenated castor oil (e.qg.,
Lubri wax (FREUND), waxes such as carnauba wax, a fatty
' acid glycerin ester and paraffin and a polyglycerin fatty
acid ester.

10 As a swelling polymer, a polymer having an acidic
leaving group and exhibiting a pH-dependent swelling 1is
preferred, and an acidic leaving group-bearing polymer
which undergoes a less swelling at an acidic pH such as in
stomach but is swollen extensively at a neutral pH such as

15 in small and large intestines is preferred.

Such polymer having an acidic leaving group and

. exhibiting a pH-dependent swelling may, for example, be a
crosslinked polyacrylic acid polymer such as Carbomers 934P,

940, 941, 974P, 980, 1342 and the like, Polycarbophil and

20 Carcium Polycarbophil (BF Goodrioch), HIBIS Wakos 103, 104,
105 and 304 (Wako Pure Chemical).

A coating agent employed in a sustained release
formulation may further conﬁain a hydrophilic material.

Such hydrophilic material may, for example, be a

25 polysaccharide which may have a sulfate group such as



hydr oxypropyl met hyl cel I ul ose and sodi um carboxynethyl 5 cellul ose as well
as nethyl cellulose, polyvinyl pyrrolidone, polyvinyl alcohol and

pol yet hyl ene gl ycol. The water-insoluble material content in a coating
agent of a sustained release fornulation is about 30 to about 90 % (wWw),
preferably about 35 to about 80 % (ww), 14bnore preferably about 40 to
about 75 % (ww, and the swelling polyner content is about 3 to about 30
% (ww, preferably about 3 to about 15 % (ww) A coating agent nmay
further contain a hydrophilic nmaterial, the content of which in the
coating is pholtls6,% (déwkran | eand 15apkefiér abietabout a3 digadeeyt 4Q %
(Ww), nore preferably about 5 to about 35 % (ww. A %(ww referred
here neans poay%abyhaeigbt basedngn the cogdirdgyeQmRasitig@puphi chd s the
remai nder of the coating solution after deleting any solvent (e.g., water

and a | owercakbokohliryth agroms harelch 20aand wfdwhedrogy Busiaiined ol ease
formulation is produced, as exenplified below by preparing a core

contai ni ng Aydregypkeplonednby cealling cdd esihd anko8OLR Wk xSarting 25
sol ution obtained by nelting a water-insoluble nmaterial or 146 “a swelling
pol ynmeg or by1uissskvi ngsor wésper ddg stdhyimat eidial, gy Sob%qr%'inyl
pyrrolidone, polyvinyl alcohol and polyethylene glycol.
The water-insoluble material content in a coating
‘ agent of a sustained release formulation is about 30 to
about 90 % (w/w), preferably about 35 to about 80 % (w/w),
10 more preferably about 40 to about 75 % (w/w), and the
swelling polymer content is about 3 to about 30 % (w/w),
preferably about 3 to about 15 % (w/w). A coating agent

may further contain a hydrophilic material, the content of

which in the coating is about 50 % (w/w) or less,

15 preferably about 5 to about 40 % (w/w), more preferably
about 5 to about 35 % (w/w). A $ (w/w) referred here means
. a % by weight based on the coating composition which is the

remainder of the coating solution after deleting any
solvent (e.g., water and a lower alcohol such as methanol

20 and ethanol).

A sustained release formulation is produced, as
exemplified below, by preparing a core containing a drug
followed by coating a resultant core with a coating

25 solution obtained by melting a water-insoluble material or



|. Drug-containing core preparation \Wile a coated drug-containing core
(hereinafter 5 sonetines referred to sinply as a core) may be in any non-
limting shape, it is formed preferably as a particle such as a granule or
a fine particle. Wen a core is a granule or a fine particle, it has a nean
particle size preferable of about 150 to 24®00 10 nore preferably about
500 to 1,400 pm pm A core can be prepared by a standard method. For
exanple, a drug is conbined with suitable excipient, binder, disintegrant,
glidant, stabilizer and the like, and then subjected to a wet extrusion
granul at i onaorswe¥lingli pedvioed &5 granuliatsicdvinbheodr ugh o £ivig | Buahcor e
is about 0.5 to about 95 % (ww, preferably about 5.0 to about 80 %
(ww), noremptefréndbliy abeofivéftto about 70 % (w w). An excipient contai ned
ina core my, for exanple, be 20 a saccharide such as sucrose, |actose,
manni t ol and.gbuugsepntatiainl, corgspakbbratdéenl ul ose, cal ci um phosphate and
corn starch. Anong these, crystalline cellulose and corn starch are

preferred. A bindktleaya f aozpeaipl @rudechpot yivhiyd ateebol ,(he22inafter

hydr oxypr opyl cellul ose, polyethylene glycol, polyvinyl 147
5 sometimes referred to simply as a core) may be in any non-
limiting shape, it is formed preferably as a particle such

as a granule or a fine particle.
. When a core is a granule or a fine particle, it has a
mean particle size preferable of about 150 to 2,000 pum,
10 more preferably about 500 to 1,400 um.

A core can be prepared by a standard method. For
example, a drug is combined with suitable excipient, binder,
disintegrant, glidant, stabilizer and the like, and then
subjected to a wet extrusion granulation or a fluidized bed

15 granulation.
The drug content in a core is about 0.5 to about 95 %
‘ (w/w), preferably about 5.0 to about 80 % (w/w), more
preferably about 30 to about 70 % (w/w).
An excipient contained in a core may, for example, be
20 a saccharide such as sucrose, lactose, mannitol and glucose,
starch, crystalline cellulose, calcium phosphate and corn
starch. Among these, crystalline cellulose and corn starch
are preferred.
A binder may, for example, be polyvinyl alcohol,

25 hydroxypropyl cellulose, polyethylene glycol, polyvinyl



pyrrolidone, Pluronic F68, gum Arabic, gelatin and starch. A disintegrant
-may, for exanple, be cal cium carboxynethyl cellulose (ECGO05), sodium
croscarnel |l ose (Ac-Di -Sol), crosslinked polyvinyl pyrrolidone
(crospovidone) and a low 5 substituted hydroxypropyl cellulose (L-HPC).
Anong these, hydroxypropyl cellul ose, pdl4ninyl pyrrolidone and a | ow
substituted hydroxypropyl cellulose are preferred. A glidant and an

anti coagul ant nmay, for exanple, be talc, magnesiumstearate and its
inorganic salts, and a lubricant 10 may, for exanple, be polyethylene
glycol . A spubrblidonenypPliisonéxamsite, dien Araria, sgehatbnt antlasicaradi.d,
citric acid, succinic acid, fumaric acid and maleic acid. In addition to
the nmet hodsAddssinbedrahbvemagt heffor ldxamihwdsbeanabeienpkayedxipetarym a
core, such as an agitating granulation method wherein an inert carrier
particle ascalkekdséor (ERe€506ne | sscjinayedcindsbamdl neles di(gsebvedoiln,a
sui tabl e sol vent such as water and a | ower alcohol (e.g., nethanol and

et hanol ) wi thobel hgkd8 suppteneht pdrpolitenyi servkpbvadeney ahdaamisture
thereof w th an excipient and a glidant as well as a pan coating method,

a fluidi zedshiedt toat éaghyarbagpasgya melilil®segr@nuimi) on sRbAgdcnARBei nert
carrier particle -may, for exanple, be one prepared from sugar, |actose,
starch, 25 gyysbérybiropyleldeulosesand ysxpsin@ndphascaiABal Rald i 5! €o448
substituted hydroxypropyl cellulose are preferred. A
. glidant and an anticoagulant may, for example, be talc,
magnesium stearate and its inorganic salts, and a lubricant
10 may, for example, be polyethylene glycol. A stabilizer may,

for example, be an acid such as tartaric acid, citric acid,

succinic acid, fumaric acid and maleic acid.

In addition to the methods described above, other

15 methods can be employed to form a core, such as an
agitating granulation method wherein an inert carrier

. particle as a seed for the core is sprayed with a binder
dissolved in a suitable solvent such as water and a lower
alcohol (e.qg., methanol and ethanol) with being

20 supplemented portionwise with a drug or a mixture thereof
with an excipient and a glidant as well as a pan coating
method, a fluidized bed coating method and a melting
granulation method. An inert carrier particle -may, for
example, be one prepared from sugar, lactose, starch,

25 crystalline cellulose and waxes, and has a mean particle



size preferably of about 100 pmto about 1,500 pm In order to separate a
drug contained in a core froma coating, the surface of the core may be
covered with a protective naterial. Such protective material may, for 5
exanpl e, be a hydrophilic nmaterial described above and a water-insoluble
material. A preferred protective materialld8 s pol yethylene glycol or a

pol ysacchari de having a hydroxyal kyl group or a carboxyal kyl group, nore
preferably, hydroxypropyl methyl cellulose and hydroxypropyl cellulose. 10
The protective material may contain, as a stabilizer, an acid such as
tartari c acsilzecpreferabld, oSusbbntclaoi dn tbuabeiie agbdoaps.nal eic acid,
as well as a glidant such as talc. A protective material, when enpl oyed,
is coated at a Iaterdérabousepatatabautirty Yohwhwhedphiaf ar abky @kemt sl to
15 about 10 % (w w), nore preferably about 2 to about 8 % (ww based on a

core. A probetinyp rmbeersabfaas hff cepteddue amsyansar doveeati neitret hod,
and specifically a core is spray-coated wth the protective material by a

fluidized bpdoteatitig m2eawmidiod anghén paroteaitiing "ehbediall mdpat icpg of
core with coating agent A core obtained as descri bed above in Section | is

coat ed5wi t heRapBé | NBeSA Uhiy@RoBANY RbNinRe & AL e 58808l @bt NBLErkal, a
pH dependent swel ling polynmer and a hydrophilic 149
water-insoluble material. A preferred protective material
is polyethylene glycol or a polysaccharide having a
. hydroxyalkyl group or a carboxyalkyl group, more preferably,
hydroxypropylmethyl cellulose and hydroxypropyl cellulose.
10 The protective material may contain, as a stabilizer, an
acid such as tartaric acid, citric acid, succinic acid,
fumaric acid and maleic acid, as well as a glidant such as
talc. A protective material, when employed, is coated at a
rate of about 1 to about 15 % (w/w), preferably about 1 to
15 about 10 % (w/w), more preferably about 2 to about 8 %
(w/w) based on a core.
‘ A protective material can be coated by a standard
coating method, and specifically a core is spray-coated
with the protective material by a fluidized bed coating

20 method and a pan coating method.

I1. Coating of core with coating agent
A core obtained as described above in Section I 1is
coated with a coating solution containing a water-insoluble

25 material, a pH-dependent swelling polymer and a hydrophilic



material being nelted therein by heating or being dissolved or dispersed
in a solvent to obtain a sustained release fornulation. A nmethod for
coating a core with a coating solution 5 may, for exanple, be a spray
coating. The ratio between a water-insoluble material, a swelling polyner
and a hydrophilic material in a coating 1sid ution may be sel ected _
appropriately in such a manner that respective contents in the coating
beconme those 10 specified above. The rate of coating agent is about 1 to
about 90 % (ww), preferably about 5 to about 50 % (W w), nore preferably
about 5 to mbbetri8b Be{mfjwhebhsddtbarehe borreatexgl vdi beihbe dpsebastkidve
material coating). 15 A solvent for a coating solution is water or an

or gani ¢ sol ¥entdisghircledminba esployed albonsb©dinna cONDENEie®N reilkhseach
other. The ratio between water and the organi c sol vent when bei ng enpl oyed
i n conbi natformulaaien/ organi ¢ solvent: weight ratio) may vary from1l to 20
100 % and is preferably 1 to about 30 % Wile said organic solvent is
not limted partihcmeahoyl aford 0B8ga8snit a Cadrdli Gsehve acyet Bigi BeoLbbLE

material, it may, for exanple, be a | ower al cohol such as nethyl alcohol,
ethyl 5al cohey, fsopeepyplal cobok 8pdap-bukykngl cohol, a | ower
The ratio between a water-insoluble material, a
swelling polymer and a hydrophilic material in a coating
‘ solution may be selected appropriately in such a manner
that respective contents in the coating become those
10 specified above.
The rate of coating agent is about 1 to about 90 $
(w/w), preferably about 5 to about 50 % (w/w), more
preferably about 5 to about 35 % (w/w) based on the core
(excluding the protective material coating).
15 A solvent for a coating solution is water or an
organic solvent, which may be employed alone or in
. combination with each other. The ratio between water and

the organic solvent when being employed in combination

(water/organic solvent: weight ratio) may vary from 1 to

X

20 100 %, and is preferably 1 to about 30 %. While said
organic solvent is not limited particularly as long as it
can dissolve a water-insoluble material, it may, for
example, be a lower alcohol such as methyl alcohol, ethyl
alcohol, isopropyl alcohol and n-butyl alcohol, a lower

25 alkanone such as acetone, as well as acetonitrile,



25 al kanone such as acetone, as well as acetonitrile, 150 chloroform

ethyl ene chloride and the like. Amng those Iisted above, a |ower alcohol
is preferred, with ethyl alcohol and isopropyl alcohol being especially
preferred. Water and a mixture of water and an organic solvent are 5

enpl oyed preferably as solvents for a coatithg. In such a case, an acid
such as tartaric acid, citric acid, succinic acid, fumaric acid and nmaleic
acid may be added to the coating solution for the purpose of stabilizing
the coating solution. 10 Wen the coating is effected by a spray coating,
a standardcbbatpfigrmet keddhhydemebeckebpt dyed anandtispetikiecal | méngcah@ddes
sprayed with a coating by a fluidized bed coating nethod and a pan coating
met hod. Durlngteli skpweess, bowkubrdlsstiosudls apréakeredl t anitim exinda,
magnesi um stearate, 15 calciumstearate and light silicic anhydride and a
pl asti ci zerasuchoas agldy cesdprd gl yaesblbl hasidenedsgasiflly @irkefetiricet hyl
citrate, cetyl alcohol and stearyl alcohol nmay also be added. After
coating w thageeoatnidga ageéRturan @t kataki Gind0aAgIHgaIUE 3S1Rehel & rZRY

al so be incorporated if necessary. An instantaneous release formulation may
be a |bqui demp3ob el pRefeuaPEnSiald, sEIRASE HNFopr ad Rldidg.parthckgenpial |
tablet). While an oral fornulation and a parenteral

case, an acid such as tartaric acid, citric acid, succinic

acid, fumaric acid and maleic acid may be added to the

. coating solution for the purpose of stabilizing the coating
solution.
10 When the coating is effected by a spray coating, a

standard coating method can be employed, and specifically a

core is sprayed with a coating by a fluidized bed coating

method and a pan coating method. During this process, a

lubricant such as talc, titanium oxide, magnesium stearate,

15 calcium stearate and 1light silicic anhydride and a

plasticizer such as glycerin fatty ester, hardened castor

‘ oil, triethyl citrate, cetyl alcohol and stearyl alcohol
may also be added.

After coating with a coating agent, an antistatic

20 agent such as a talc may also be incorporated if necessary.

An instantaneous release formulation may be a liquid
(solution, suspension, emulsion) or a solid (particle, pill,
tablet). While an oral formulation and a parenteral

25 formulation such as an injection formulation may be



25 formul ation such as an injection formulation may be 151 enpl oyed, an
oral fornulation is preferred. An instantaneous rel ease fornulation nmay
usually <contain, a carrier, additive and excipient (hereinafter sonetines
abbrevi ated as excipient) which are enployed 5 customarily in the _
pharmaceutical field, in addition to a drilg which is an active ingredient.
Such a fornulation excipient is not limted particularly as long as it is
an exci pi ent enpl oyed usually as a formul ati on exci pient. For exanple, an
excipient for an oral solid formulation may be 10 lactose, starch, corn
starch, crysmnplbyaé, cehl ukedefpAnahitikaseis, phAeifeelreBH101 and t he |ike),
powder sugar, granulated sugar, mannitol, light silicic anhydride,

magnesi um car bonahe, icaltentemeausonatel,edseystermel antoh hemhivke uswiatthy corn
starch and mannitol being preferred. Any of these 15 excipients may be

enpl oyed al coetainjn £ondaimdldrgn wdthtigachand hesxcibhieeranmounkrefinafter

exci pient may, for exanple, be about 4.5 to about 99.4 ww % preferably

about 20 tosahetim88. Sambiediavese PsefaradyyerdboutwhBitH 0 AROUEnPT oYW %
based on the entire anount of an instantaneous 20 release fornulation. The

drug cbnt entustomariDgt dnt aNROUSh4E £heaset 1 EQT makatliqon imayadnei Sebected s
within the range from about 0.5
drug which is an active ingredient. Such a formulation
excipient is not limited particularly as long as it is an
‘ excipient employed usually as a formulation excipient. For
example, an excipient for an oral solid formulation may be
10 lactose, starch, corn starch, crystalline cellulose (Asahi
Kasei, Avicel PH101 and the like), powder sugar, granulated
sugar, mannitol, light silicic  anhydride, magnesium
carbonate, calcium carbonate, L-cysteine and the like, with
corn starch and mannitol being preferred. Any of these
15 excipients may be employed alone or in combination with
each other. The amount of an excipient may, for example,
‘ be about 4.5 to about 99.4 w/w %, preferably about 20 to
about 98.5 w/w %, more preferably about 30 to about 97
w/w %, based on the entire amount of an instantaneous
20 release formulation.

The drug content in an instantaneous release
formulation may be selected within the range from about 0.5
to about 95 %, preferably about 1 to about 60 %, based on

the entire amount of an instantaneous release formulation.

25



to about 95 % preferably about 1 to about 60 % based on the entire
anount of an instantaneous release fornmulation. 25 152 An oral solid

i nst ant aneous rel ease fornulation contains a disintegrant in addition to
the ingredients described above. Such a disintegrant nay, for exanple, be
cal ci um car boxynet hyl cel |l ul ose (GOTOKUYAKZHI N, ECG505), 5 sodium
croscarnel |l ose (for exanple, Asahi Kasei, Ac-Di-Sol), crospovidone (for
exanpl e, BASF, Coridon CL), low substituted hydroxypropyl cellulose
(Shin-Etsu Chem cal K K. ), carboxynmethyl starch (Matsutani Chem cal

I ndustry K. K ),Asodioralcar dokydet Hylstahanekofléi mirel daskist folkmi1ation
EXCORI TAB), partial a starch (Asahi Kasei, PCS) and the |like, any of which
may, for exeaopteinbe dr aighinteyrartontiact adtiibionates theef iagretatats
absorption or swelling, or to make a channel between a core-formng active

i ngredi ent aagcanbegxabpirent , sueer ebyd ik it Qedrad | gy A _ﬁéﬂnékgmp{f@% (213
these 15 disintegrants nay be enployed al one or in conbination wt each

ot her. Wi | €al8eudnedtb®f yrie €thpl Nt@dratods REoTOKIYAKRRIAL, edEiBY 086,
sel ected appropriately based on the type and the anmount of the drug

enpl oyed, isodBy¥m EP6scE¥PEDPLEseberabodkaflp®s,t AsaRUka38iW W% ipEshgrably
about 20 0.5 to about 15 w w % based on tﬁe entire anmount of an
i nst ant aneodiBo &b LaEENEOr MARAL | OBxample, BASF, Coridon CL), low-
substituted hydroxypropyl cellulose (Shin-Etsu Chemical
‘ K.K.), carboxymethyl starch (Matsutani Chemical Industry
K.K.), sodium carboxymethyl starch (Kimura Industy K.K.,
10 EXORITAB), partial o starch (Asahi Kasei, PCS) and the like,
any of which may, for example, be brought into contact with
water to effect water absorption or swelling, or to make a
channel between a core-forming active ingredient and an
excipient, whereby disintegrating a granule. Any of these
15 disintegrants may be employed alone or in combination with
each other. While the amount of a disintegrant to be
‘ incorporated may be selected appropriately based on the
type and the amount of the drug employed, it may, for
example, be about 0.05 to about 30 w/w &, preferably about
20 0.5 to about 15 w/w % based on the entire amount of an
instantaneous release formulation.
An oral solid instantaneous release formulation
contains additives employed <customarily in a solid
formulation if desired in addition to the components

25 described above. Such additives may, for example, be



An oral solid instantaneous release formulation contains additives

enpl oyed customarily in a solid fornulation if desired in addition to the
conmponents 25 described above. Such additives may, for exanple, be 153

bi nders (for exanple, sucrose, gelatin, powdery gum Arabic, nethyl

cel lul ose, hydroxypropyl cellulose, hydribgpropylmethyl cellulose,
carboxynet hyl cellul ose, polyvinylpyrrolidone, pulluran, dextrin),

| ubricants ( for 5 exanple, polyethylene glycol, magnesium stearate, talc,
light silicic anhydride (for exanple, aerosil (N PPON AERCSIL)),

sur f act ant sbfhderexafipreexanpasi c ssgrbaet agk3atiughpandeedl ymmahkubsd fat e,
noni oni ¢ surfactants such as pol yoxyethylene fatty ester and

pol yoxyet hyhehky%or bi t ancdDl i bbsey, ester, Hpal dwtiene casteniQilbse,
derivatives), colorants (for exanple, tar-based colorants, caranel, red

ocher, titahydprorypdepylimbehyavi MellidfldRGess@iyobRaRbfey1 Wckh 188a%@Ni Ngs
(for exanple, sweetener and flavor), adsorbents, preservatives, wetting

agents, antpslavifnylpyagedigoaayd phe lhirke, A& Stabi|ig@eFi 2 o' 9aki-¢ acid
such as tartaric acid, citric acid, succinic acid and fumaric acid may

al so be addedamplb} ndes1 geskyided aboyeoBr e iy iall ¥ SHedn@pdr opgh ¢,
cel l ul ose, polyethylene glycol and polyvinyl pyrrolidone.

light silicic anhydride (for example, aerosil (NIPPON

AEROSIL)), surfactants (for example, anionic surfactants

‘ such as sodium alkylsulfate, nonionic surfactants such as

polyoxyethylene fatty ester and polyoxyethylene sorbitan

10 fatty ester, polyoxyethylene castor oil derivatives),
colorants (for example, tar-based colorants, caramel, red
ocher, titanium oxide, ribofravin), if necessary together
with seasonings (for example, sweetener and flavor),
adsorbents, preservatives, wetting agents, antistatic

15 agents and the_like. As a stabilizer, an organic acid such
as tartaric acid, citric acid, succinic acid and fumaric

. acid may also be added.
A binder described above are preferably hydroxypropyl
cellulose, polyethylene glycol and polyvinylpyrrolidone.

20 An instantaneous formulation can be prepared based on
an ordinary formulation technology by mixing the components
described above and kneading if necessary and then molding.
Such a mixing may be accomplished by an ordinary method,
such as mixing and kneading. Typically, when an

25 instantaneous release formulation is formed as a particle,



20 An instantaneous fornmul ati on can be prepared based on an ordinary
formul ati on technol ogy by m xi ng the .conponents described above and
kneading if necessary and then nolding. Such a mixing may be acconplished
by an ordinary nmethod, such as m xing and kneadi ng. Typically, when an 25
i nst ant aneous release fornulation is forres¥ as a particle, 154 then a
nmethod simlar to that for preparing a core of a sustained rel ease
formul ation described above is enployed to mix the materials using a
vertical granulator, nulti- purpose kneader (HATAKE TEKKOSHO), fl uidized
bed granul atben5 sFDré&Sh¢Pownrient]l aanctd hehbhtk&orafpespabind a grarl akien is
effected using a wet extrusion granulation or a fluidized bed granulation.
Each of an bnstamhadeous dealecaserhiol atieohi desardbad Hsdwd ned kelrased
formul ation thus obtained may be 10 fornulated separately by a standard
nmet hod as itoi sior tie aambiriallisorusirdd) an wediRiAant gAsnapPRESR! | afug tand
then provided as a final formulation for simultaneous admnistration or
i nterm ttenpuspgsenkhahdadmARTAKEL TORKOSAD) |, he 1094k za8y vhe Lermuhated in a
single oral formulation 15 (e.g., granule, fine powder, tablet, capsule) as
they abe OFDFBSCQFRwRakiOmnd tth@nl exel Pl rasviaRiH opr hahfu1dPeon RQLH
formul ati on may be fornul ated al so as granules or fine

effected using a wet extrusion granulation or a fluidized

bed granulation.
. Each of an instantaneous release formulation and a
sustained release formulation thus obtained may be
10 formulated separately by a standard method as it is or in
combination with an excipient as appropriate and then
provided as a final formulation for simultaneous
administration or intermittent sequential administration,

or the both may be formulated in a single oral formulation

15 (e.g., granule, fine powder, tablet, capsule) as they are
or in combination with an excipient as appropriate. The
‘ both formulation may be formulated also as granules or fine

powders, which are then filled in a single capsule for oral
administration.
20
[3] Sublingual, buccal or intraoral instantaneous
disintegration formulations and method for producing the
same
Any of sublingual, buccal or intraoral instantaneous

25 disintegration formulations may be a solid formulation such



powders, which are then filled in a single capsule for oral

adm nistration. 20.[3] Sublingual, buccal or intraoral instantaneous

di sintegration formulations and nethod for producing the sane Any of
subl i ngual, buccal or intraoral instantaneous 25 disintegration

formul ations may be a solid fornulation siich 155 as a tablet, or may be an
oral nucosa plaster (film. Each of sublingual, buccal or intraoral
instantaneous disintegration fornulations is preferably a fornulation
contai ning an inventive conpound or a concomtant drug 5 together with an
exci pient. Aa aukdblary agemeynhy ahsorbé moonstai pédssech (s la)l.ubri cant,
iotonizing agent, hydrophilic carrier, water-dispersible polymer and
stabilizer. For Eadehpefpesdlihguadnotiurgrdheonbsotptboal dndtemhaneiong the
bi oavailability, R-cyclodextrin or 13- 10 cyclodextrin derivatives (e.g.,
hydr oxypr opgisRategcadient r foymubyt abse bis cpiefierablBuch dorexdiapiient
-may, for exanple, be |actose, sugar, D-mannitol, starch, crystalline

cel lul ose, toghaisihgcian dmhydriide andmbbeand ker Al Worouadittdrmy, drok
exanpl e, be 15 magnesi um stearate, calciumstearate, talc, colloida
silicaband tbgeth&e, withhanmagrespienst eapat auandiaell agdak may also be

contained such as a lubricant, iotonizing agent,
hydrophilic carrier, water—-dispersible polymer and
. stabilizer. For the purpose of promoting the absorption

and enhancing the bioavailability, p-cyclodextrin or p-
10 cyclodextrin derivatives (e.qg., hydroxypropyl-f-
cyclodextrin) may also be contained.

Such an excipient -may, for example, be lactose, sugar,
D-mannitol, starch, crystalline cellulose, light silicic
anhydride and the 1like. A lubricant may, for example, be

15 magnesium stearate, calcium stearate, talc, colloidal
silica and the like, with magnesium stearate and colloidal

. silica being preferred. An iotonizing agent may, for
example, be sodium chloride, glucose, fructose, mannitol,
sorbitol, lactose, saccharose, glycerin and urea, with

20 mannitol being preferred especially. A hydrophilic carrier
may, for example, be a swelling hydrophilic carrier such as

a crystalline cellulose, ethyl cellulose, crosslinked
polyvinyl pyrrolidone, 1light silicic anhydride, silicic

acid, dicalcium phosphate, calcium carbonate and the 1like,

25 with a crystalline cellulose (e.g., microcrystalline



silica being preferred. An iotonizing agent may, for exanple, be sodium
chloride, glucose, fructose, mannitol, sorbitol, |actose, saccharose,
glycerin and urea, with 20 mannitol being preferred especially. A _
hydrophilic carrier may, for exanple, be a swelling hydrophilic carrier
such as a crystalline cellulose, ethyl cédulose, crosslinked polyvinyl
pyrrolidone, light silicic anhydride, silicic acid, dicalciumphosphate,
cal cium carbonate and the like, 25 with a crystalline cellulose (e.g.,

m crocrystalline 156 cellul ose) being preferred. A water-dispersible

pol yner - maglltbosekabplieg @&efqyn@dftgA,watagadﬁspérgﬂbleapagyﬁergum
guar gum), alginate (e.g., sodiumalginate), cellulose derivative (e.qg.
met hyl cel Imapse focardyoaaypiss hybecal |gthsee . §. hy diraga®idyd  geh| uleseia
hydr oxypropyl cellul ose, hydroxypropyl nmethyl cellul ose), gelatin, _
wat er - sol ubfem, sgaaehgupp| yatgyhaeeacedg( ¢. godicar BogBhhtehQl YeRtiNaCLE iC
acid, polyvinyl alcohol, polyethylene glycol, polyvinylpyrrolidone,

pol ycar bophéiériastovbate. gal mnbahgl i61egleseandatrbexkmkenyw tB1lulose,
hydr oxypr opyl net hyl cel |l ul ose, polyacrylic acid, alginate, gelatin,

car boxymet hiyydreglmethge, polognilngloy,r ol i deperanso PebyEt hyl ere 1ghweel
being preferred. Hydroxypropylmethyl cellulose is especially preferred. A
stabi | i zer npyrokpprepalpbehybe leerymsiesdr, thRjosarhitol yatartabienael d,
citric acid, sodium

starch, polyacrylic acid (e.g., carbomer), polymethacrylic

‘ acid, polyvinyl alcohol, polyethylene glycol,
polyvinylpyrrolidone, polycarbophil, ascorbate palmitate

10 ester and the 1like, with hydroxypropylmethyl cellulose,
polyacrylic acid, alginate, gelatin, carboxymethyl

cellulose, polyvinylpyrrolidone and polyethylene glycol

being preferred. Hydroxypropylmethyl cellulose is
especially preferred. A stabilizer may, for example, be
15 cysteine, thiosorbitol, tartatic acid, citric acid, sodium

carbonate, ascrobic acid, glycine and sodium sulfite, with

‘ citric acid and ascorbic acid being preferred especially.

Each of sublingual, buccal or intraoral instantaneous

20 disintegration formulations can be produced by mixing an
inventive compound or concomitant drug with an excipient by

a method known per se. If desired, an auxiliary agent
described above, such as lubricant, iotonizing agent,
hydrophilic carrier, water-dispersible polymer, stabilizer,

25 colorant, sweetener and preservative, may also be



carbonate, ascrobic acid, glycine and sodiumsulfite, with citric acid
and ascorbic acid being preferred especially. Each of sublingual, buccal or
intraoral instantaneous 20 disintegration formulations can be produced by
m xing an inventive conpound or conconitant drug with an excipient by a
met hod known per se. If desired, an auxilizry agent described above, such
as lubricant, iotonizing agent, hydrophilic carrier, water-dispersible

pol ymer, stabilizer, 25 colorant, sweetener and preservative, may also be
157 incorporated. After m xing the conponents descri bed above

si nul t aneoushyoppoattadcer it ineiny efival cohpendhkbUbescik$beanaaeked and
nol ded into each of sublingual, buccal or intraoral instantaneous

di si nt egr at sbmuf oanwbatlonsr R & tbBetBYhPaseneofi ol &4 N0+ Re SHii kRS
har dness, a solvent such as water and al cohol may be enployed to wet the

m xture bef psecompattes the trhlRd iImactdsm @f‘dsﬁbfﬂn%ugﬂeguff:hﬁ@ by-
When a oral nucosa plaster (film is to be nolded, an 0 inventive

conpound Or i §OAEOFE L artin sHaid aHG V\@i@inté&;:’?&)@iéﬁb'f%xﬂ&'lw{gron@r ef gpably,
hydr oxypropyl cellul ose, hydroxypropyl nmethyl cellul ose) and exci pi ent

described aheve AR s§el \éﬁ?céiﬂli%fphv%ﬁi%l@ ag,vahess, and tsgg(}egghe
resultant solution is casted into aTilm Additives 15 may al so be added
such as pl astégi 284 Swatledbdi Lhger$iconol may be employed to wet the
mixture before or after the tablet impaction, and then
. dried finally.
When a oral mucosa plaster (film) is to be molded, an
10 inventive compound or concomitant drug and a water-
dispersible polymer (preferably, hydroxypropyl cellulose,
hydroxypropylmethyl cellulose) and excipient described
above are dissolved in a solvent such as water, and then
the resultant solution is casted into a film. Additives
15 may also be added such as plasticizers, stabilizers,
antioxidants, preservatives, colorants, buffering agents
. and sweeteners. A glycol such as polyethylene glycol or
propylene glycol may be added for the purpose of imparting
a film with an appropriate elasticity, and a bioadhesive
20 polymer (e.g., polycarbophile, carbopol) may be added for
the purpose of enhancing the adhesion of the film to the
oral mucosal lining. The casting may be accomplished by
pouring a solution onto a non-adhesive surface, spreading
the solution using a coater such as a doctor blade into a

25 uniform thickness (preferably about 10 to 1000 microns),



anti oxi dants, preservatives, colorants, buffering agents and sweeteners.

A

gl ycol such as pol yet hyl ene glycol or propylene glycol nay be added for the

pur pose of

bi oadhesi ve 20 pol yner (e.g., polycarbophile, carbopol) my be added for

inparting a filmwth an appropriate elasticity, and a

the purpose of enhancing the adhesion of 3% filmto the oral mucosa
lining. The casting may be acconplished by pouring a solution onto a
non- adhesi ve surface, spreading the solution using a coater such as a
doctor blade into a 25 uniformthickness (preferably about 10 to 1000

m crons),

1g8dahbenhgnydnyi hpet belstliohi oo forfonmfa 1fi.| nThEheifln fohiulaus
formed is dried at roomtenperature or with warmng, and then cut into

pi eces eachfbamedg im disieddasurdaare temperStérer ererwiah | Whradig) and
i nst ant aneous disintegration formulation may, for exanple, be a rapid

di f fusi on

i nventive conpound or concomtant drug together with a water-sol uble or
wat er-di ffusable carrier which is inert to

tbenutati ontbnptbeeboeachf havsabi d Hetweel earshsti Ageal an

10 the inventive conmpound or

conconmitant drug. Said network is obtained by sublimating a solvent froma

solid 5conpositiAn poaseskedy ohteasehlti @Asebn@AnkBUSNt Y8 in¢ARRAYAENOT

concomtant drug in a suitable solvent. In addition to an inventive

conmpound orfepmebatiant mbdy,druthr a RhmpXef Or BeNg Agepip8Ad A1$eGaREArY

conponent are

10

15

20

25

formulation in the form of a solid network consisting of an
inventive compound or concomitant drug together with a
water-soluble or water-diffusable carrier which is inert to
the inventive compound or concomitant drug. Said network
is obtained by sublimating a solvent from a solid
composition consisting of a solution of an inventive
compound or concomitant drug in a suitable solvent.

In addition to an inventive compound or concomitant
drug, a matrix-forming agent and a secondary component are
contained preferably in the composition of said intraoral
instantaneous disintegration formulation.

Said matrix-forming agents may, for example, be an
animal or vegetable protein such as a gelatin, dextrin and
soybean, wheat and psyllium seed proteins; a gummy material
such as gum Arabic, guar gum, agar and xanthane gum;
polysaccharide; alginate; carboxymethyl cellulose;
carrageenan; dextran; pectin; synthetic polymer such as
polyvinylpyrrolidone; a material derived from a gelatin-gum

Arabic complex. Those which are also included are



contai ned preferably in the conposition of said intraoral I nst ant aneous
disintegration fornulation. Said matri x-form ng agents nmay, for exanple, be
an animal or vegetable protein such as a gelatin, dextrin and 20 soybean,
wheat and psyllium seed proteins; a gurmy material such as gum Arabic, guar
gum agar and xant hane gum  pol ysaccharilke® al gi nate; carboxynet hyl

cel lulose; carrageenan; dextran; pectin; synthetic polymer such as

pol yvinyl pyrrolidone; a material derived froma gelatin-gum 25 Arabic

conpl ex. Those which are also included are 159 saccharides such as

manni tol , deatrbsejdkactosd, sgalretroserl andektebsépstaceyski C gsacehasides
such as cyclodextrin; inorganic salts such as sodi um phosphate, sodi um
chloride aaddaltunehmlossil icatld,c ashnehaeideshasiclg 24 0cl2loackeris ;at ons
such as glycine, L-alanine, L-aspartic acid, L- glutanic acid,

L- hydr oxypr bhongankei selleuscisiech Las egoidiam aitbdppany| sbanime ch@ae igle nMor e
matri x-form ng agents may be introduced into a solution or suspension

before sol i dnhéli eatimdniuBuch 1 ik tee ;medriio f eEMHBY hagenly MAYtHe1pr esepboni N
addition to a surfactant, or may be present in the absence of the

surfacbant . afbms magutix- fos Mdiy@gent geraemingd, onl-adddrdi)f Mz Bt ripx
itself, but also to aid in nmaintaining an
glutamic acid, L-hydroxyproline, L-isoleucine, L-leucine
and L-phenylalanine.

‘ One or more matrix-forming agents may be introduced
into a solution or suspension before solidification. Such
10 a matrix-forming agent may be present in addition to a
surfactant, or may be present in the absence of the
surfactant. The matrix-forming agent serves not only to
form a matrix itself, but also to aid in maintaining an
inventive compound or concomitant drug as being diffused in

15 the solution or suspension.
A secondary agent may be contained in a composition
" such as a preservative, antioxidant, surfactant, thickening
agent, colorant, pH modifier, flavor, sweetener or taste
masking agent. A suitable colorant may, for example, be
20 iron oxide red, black and yellow, FD&C dyes available from
ERIS AND EVERALD such as FD&C Blue No.2 and FD&C Red No.40.
A suitable flavor may, for example, be mint, raspberry,
licorice, orange, lemon, grape fruit, caramel, vanilla,
cherry and grape flavor as well as a combination thereof.

25 A suitable pH modifier may, for example, be citric acid,



inventive conpound or conconmitant drug as being diffused in 15 the _
sol ution or suspension. A secondary agent may be contained in a conposition
such as a preservative, antioxidant, surfactant, thickening agent,
colorant, pH nodifier, flavor, sweetener or taste masking agent. A
sui tabl e col orant may, for exanple, be 20L4G¢ on oxide red, black and yell ow,
FD&C dyes available from ERI'S AND EVERALD such as FD&C Bl ue No.2 and FD&C
Red No.40. A suitable flavor may, for exanple, be mnt, raspberry,
licorice, orange, I|enon, grape fruit, caranmel, vanilla, cherry and grape
flavor as weRFtasig cesbinat bbaspheréof. a28dj sbiydablohlphiimndisfdier ey for
exanple, be citric acid, 160 tartaric acid, phosphoric acid, hydrochloric
acid and naRépécaciald.A suitabitabheetssrartemmy, fhay, exanpl exabple, be
aspartanme, acesul fame K and thaumatine. A suitable taste masking agent
may, for exaspkelabe,sediesmlifiager Fonate, thanmatéxehange sastableyalaegextrin
i nclusion conpound, adsorbent and m croencapsul ated aponorphine. A
f or mul at i onmeskiagnsganti magnt ificer carpeing, ose sodtom bashrébugtie) akn
anount usual ly of about 0.1 to about 50 % by weight, preferably about 0.1
to abofit 30e%cbyndgd weisght,, qnrd ddeyefrer abdyusidor avhpbiag, ( SWRlorbgwal or
buccal fornul ati on descri bed above) which allows 90 % or

and microencapsulated apomorphine.

A formulation contains an inventive compound or

. concomitant drug in an amount usually of about 0.1 to about
50 % by weight, preferably about 0.1 to about 30 % by
10 weight, and is preferably a formulation (sublingual or

buccal formulation described above) which allows 90 %.or
more of the inventive compound or concomitant drug to be
dissolved (in water) within a time period of about 1 to
about 60 minutes, preferably about 1 minutes to about 15
15 minutes, more preferably about 2 minutes to about 5 minutes,
or a intraoral instantaneous disintegration formulation
. which disintegrates within about 1 to about 60 seconds,
preferably about 1 to about 30 seconds, more preferably
about 1 to about 10 seconds after being placed in the oral

20 cavity.

The amount of an excipient described above based on
the entire formulation is about 10 to about 99 % by weight,
preferably about 30 to about 90 % by weight. The amount
of B-cyclodextrin or PB-Cyclodextrin derivative based on the

25 entire formulation is about 0 to about 30 % by weight. The



nore of the inventive conpound or concomtant drug to be dissolved (in
water) within a.tine period of about 1 to about 60 m nutes, preferably
about 1 mnutes to about 15 15 mnutes, nore preferably about 2 mnutes to
about 5 mnutes, or a intraoral instantaneous disintegration formnulation
whi ch disintegrates within about 1 to abdifl 60 seconds, preferably about 1
to about 30 seconds, nore preferably about 1 to about 10 seconds after
being placed in the oral 20 cavity. The anount of an excipient described
above based on the entire fornmulation is about 10 to about 99 % by wei ght,
preferably aouht 3Gft ;a ababiti88n aswei ght . thbe carmind fofmBReycbodext rin
or R-Cyclodextrin derivative based on the 25 entire fornulation is about O
to about 30aBoby GedDghtto Hiultb11l Gmdubl, ofe iahltybrd seafdrdisisedalosut he ewtire
formulation is about 0.01 to about 10 % by weight, preferably about 1 to

about 5 % bybwet gbt .¢ Thye asbght.of Te i sabontziofg aAgensobaseding bhengntire
formulation is about 0.1 to about 90 % 5 by weight, preferably about 10 to

about 70 %byseei ght théhengiRentt odinud atydrophd ldsowearej ertbassduenophe
entire formulation is about 0.1 to about 50 % by wei ght, preferably

about 30 topabeiltigd@,%byefeighty AbeuanoLnt tef Bowat enodisspey sivelignpol ymer
based on the entire forrmulation 10 is about 0.1 to about 30 % by wei ght,
preferably shoutambdint of a hydrophilic carrier based on the entire
formulation is about 0.1 to about 50 % by weight,
‘ preferably about 10 to about 30 % by weight. The amount of
a water-dispersible polymer based on the entire formulation
10 is about 0.1 to about 30 % by weight, preferably about 10
to about 25 % by weight. The amount of a stabilizer based
on the entire formulation is about 0.1 to about 10 % by
weight, preferably about 1 to about 5 % by weight. The
formulation described above may further contain additives
15 if desired such as colorants, sweeteners and preservatives.
[4] A solid dispersion of an inventive compound or a
‘ concomitant drug and a method for producing the same
When a compound of the invention [hereinafter
sometimes referred to as lipid-rich plaque regressing
20 substance] or a concomitant drug is hardly soluble or
insoluble in water, then it may be formulated into a solid
dispersion (e.g., a solid dispersion containing a hardly
water-soluble or water-insoluble lipid-rich plaque
regressing substance and a hydrophilic polymer).

25 "A solid dispersion” mentioned here means a dispersion



to about 25 % by wei ght. The anount of a stabilizer based on the entire
-formulation is about 0.1 to about 10 % by weight, preferably about 1 to
about 5 % by weight. The fornulation described above may further contain
additives 15 if desired such as colorants, sweeteners and preservatives.

[4] A solid dispersion of an inventive comgpund or a  concomtant drug and
a method for producing the sanme Wen a conpound of the invention
[hereinafter sonetines referred to as lipid-rich plaque regressing 20
substance] or a concomtant drug is hardly soluble or insoluble in water,

then it mayibhewhdrchubatedoiret acaivel iitgréidipensi apreFetabld,SAndtphous
di spersion containing a hardly water-soluble or water-insoluble I|p|d rich

pl aque regeesiivag isgheiddret gndif bydpepbeli 6npQl Ye®Fdie®S50r AaSAladtd-ix
di spersion" nmentioned here neans a di spersion 162 in which one nore active

i ngredi ent sthprebér alilich amer phadis  aat itk | pEERdiENt §) 4o id sper ged %p a
carrier or a matrix thereof which is inert inthe formof a solid (e.g., a

hydrophl|iChpdkypﬁﬁllcwbebm%&O,b@HﬁdﬂﬁﬁéﬁiEdeEéﬁgPég Y5 e%aﬁﬁ%bo%y
net hod, sol vent nethod or fusion-solvent netho Pharm Sci ., 60,

1281-1801, Aa9FhpioMhinkenbhe BB@ﬂeB@rhé%h@dsb%efﬁ%l%nsgbﬂ@eﬁksﬂﬁg%b%n J'S

not limted particularly, the lower |imt is usually about
nore, prefepnblky.abeut,Ovdipmeor HRBE-1ABRE 1971) .

While the mean particle size of a solid dispersion is

' not limited particularly, the lower limit is usually about

0.05 um or more, preferably about 0.1 um or more, more

10 preferably about 1 um or more, further preferably 3 um or

more, while the upper 1limit is about 30 mm or less,

preferably about 100 um or less, more preferably about 50

um or less, further preferably about 10 um or less.

15 A  hydrophilic polymer employed in said solid

dispersion may, for example, be a water-soluble polymer,

. enteric coating polymer, gastric coating polymer and the
like, with an enteric coating polymer being employed
preferably.

20 A water-soluble polymer may, for example, be [1] a
cellulose derivative including a hydroxyalkyl cellulose
such as hydroxypropyl cellulose and hydroxypropylmethyl
cellulose and an alkyl cellulose such as methyl cellulose
and ethyl cellulose; [2] a polyalkenyl pyrrolidone such as

25 polyvinyl pyrrolidone; [3] a polyalkylene glycol such as



10 preferably about 1 pmor nore, further preferably 3 pmor nore, while
the upper Iimt is about 30 mmor |less, preferably about 100 pm or |ess,
nore preferably about 50 pmor |less, further preferably about 10 pm or
less. 15 A hydrophilic polymer enployed in said solid dispersion may, for
exanpl e, be a water-soluble polynmer, entkg3c coating polymer, gastric
coating polyner and the like, with an enteric coating pol yner being

enpl oyed preferably. 20 A water-soluble polyner nay, for exanple, be [1l] a
cel lul ose derivative including a hydroxyal kyl cellul ose such as

hydr oxypr opgblgethullese ghgcbydaaxdypnepylimethyl cellul ose and an al kyl

cel lul ose such as nethyl cellulose and ethyl cellulose; [2] a polyal kenyl

pyrrolidone suchaas &b-qelyvicowt ipyy rpbil gaee; nd}, amel yakkypese dacal
such as 163 pol yethyl ene glycol and the like. An enteric coating pol yner

may, for exaggtexyhekal hydroxyalkybseel | ul asecmphithad at e sughhias as
hydr oxypr opyl net hyl cell ul ose phthal ate; a hydroxyal kyl 5 cellul ose acetate

succi nate shghresypydpoxyetnpy! nekhylilosel | ghepgiacetat ¢ sucairag :1k§,1
car boxyal kyl cellul ose such as carboxynethyl ethyl cellul osé; cellul ose

acetat® phtbalalesea sopphysersicaldwd agiof ate aRgamBLhACHE I Geagld such
as nethacrylic acid copolyner L-100-55; a
cellulose acetate succinate; a carboxyalkyl cellulose such
as carboxymethylethyl cellulose; cellulose acetate
. phthalate; a copolymer of ethyl acrylate and methacrylic
acid such as methacrylic acid copolymer L-100-55; a
10 copolymer of methyl methacrylate and methacrylic acid such
as methacrylic acid copolymer L, methacrylic acid copolymer
S and the like.

A gastric coating polymer may, for example, be an
aminoalkylmethacrylate copolymer E; polyvinyl acetal amino

15 acetate and the 1like.
In addition, a copolymer of ethyl acrylate and methyl
. methacrylate containing a small amount of a quaternary
ammonium group such as methacrylic acid copolymer RL and
methacrylic copolymer RS, a hydrophilic polymer capable of
20 dispersing a hardly water-soluble or water-insoluble lipid-
rich plaque regressing substance such as carboxymethyl
cellulose, carboxyvinyl polymer, polyvinyl alcohol, gum
arabic, sodium alginate, alginic acid propylene glycol
ester, agar, gelatin, chitosan and the like may be employed.

25 Any of these hydrophilic polymers can be employed in



10 copol yner of nethyl nethacrylate and nethacrylic acid such as _
nmet hacrylic acid copolynmer L, nethacrylic acid copolynmer S and the I|ike.
gastric coating polynmer may, for exanple, be an am noal kyl methacryl ate
copol ymer E; polyvinyl acetal amino 15 acetate and the like. In addition,
a copolyner of ethyl acrylate and nethyl la#ethacryl ate containing a snall
anount of a quaternary ammoni um group such as nethacrylic acid copol yner
RL and nethacrylic copolyner RS, a hydrophilic polymer capable of 20

di spersing a hardly water-soluble or water-insoluble lipid- rich plaque
regressing soabsinateosuehthseaahboxyeet hyl cellul ose, carboxyvinyl

pol ymer, polyvinyl alcohol, gum arabic, sodiumalginate, alginic acid
propyl ene glycol ester, agar, gelatin, chitosan and the |ike may be

enpl oyed. 25 Any of these hydrophilic polymers can be enployed in 164

conmbi nati on wit hArany ottherse i sS1As0ag t hoseel,i Stk aboved ph?ﬁ@bbﬁ@llc
hydrophilic polynmers are a hydroxyal kyl cellul ose, alkyl | ul ose

pol yal kenyl ppyymetsdanss ol yabkykeaekghycedll weddacr Wik, 1 aekdiaepakyner
and carboxymethyl cellulose and the Iike, and those preferred especially
are hyslr oxypodpylvenhy! pyeeldlulase phpbalal ry188EY\dIpdo YT ek hdereiic
acid copolymer and carboxymethyl cellulose and the 1like,
and those preferred especially are hydroxypropylmethyl
‘ cellulose phthalate, polyvinyl pyrrolidone,
hydroxypropylmethyl cellulose, carboxymethylethyl cellulose,

10 methacrylic acid copolymer L and the 1like.

Any of the solid dispersions described above may
contain additives employed generally in the field of the
pharmaceutical formulations.

15 Such additives are pharmaceutically acceptable

carriers such as various organic and inorganic carrier

' materials employed customarily as pharmaceutical materials,

and are incorporated as excipients, lubricants, binders,

disintegrants and surfactants. If desired, pharmaceutical

20 additives such as preservatives, antioxidants, colorants
and sweeteners may also be added.

Preferred examples of excipients are lactose, sugar,
D-mannitol, starch, crystalline cellulose, sucrose, porous
starch, mannitol, calcium silicate (trade name: Fluorite

25 RE), magnesium methasilicate aluminate (trade name:

A



hydr oxypropyl net hyl cel | ul ose, carboxymethylethyl cellulose, 10 _

met hacrylic acid copolymer L and the like. Any of the solid dispersions
descri bed above may contain additives enployed generally in the field of
the pharmaceutical fornulations. 15 Such additives are pharnmaceutically
acceptable carriers such as various orgdrfix and inorganic carrier

mat eri al s enpl oyed custonarily as pharmaceutical materials, and are

i ncorporated as excipients, lubricants, binders, disintegrants and
surfactants. |If desired, pharmaceutical 20 additives such as

preservati vBEUSAhINbxi ddwths, <l iocbmt anhgddideeettanets naye al sysheradged.
Preferred exanpl es of excipients are lactose, sugar, D-mannitol, starch,
crystalIinesughrﬂbbae¢hsuspbszicmbrqmmnuﬂéucmnxﬁﬁnnhbﬁb; cabepufesilhi cate
(trade nane: Fluorite 25 RE), magnesium nethasilicate alum nate (trade

name: 165 NEUBst&N)inéi gkl 1silbisel/caabdydimede vt raslel yiasgs CYShddAhame:
sugar/starch spherical granule (trade nane: nonpareil), crystalline

cel | ul ose/ carbox¥nRChyl hgekbulpsepyir agdersBnBhd AMkCcel kBC), hydroxypropyl
starch and the like. 5 Preferred exanples of |ubricants are nagnesi um

stearabe, cal ci uRrstearaie, dnplew! | eirdal 1gbticanedd the | hknesium
Preferred exanpl es of binders are crystalline
stearate, calcium stearate, talc, colloidal silica and the
like.
. Preferred examples of Dbinders are crystalline
cellulose, sugar, D-mannitol, dextrin, hydroxypropyl
10 cellulose, hydroxypropylmethyl cellulose, polyvinyl
pyrrolidone and the like.

Preferred examples of disintegrants are starch,
carboxymethyl cellulose, calcium carboxymethyl cellulose,
croscarmellose sodium, sodium carboxymethyl starch, methyl

15 cellulose (trade name: METHOLOSE SM), croscarmellose sodium,

carmellose calcium, low-substituted hydroxypropyl cellulose,

. sodium starch glycolate, partially alpha-derivatized starch
and the like.

Lubricants employed are, for example, talc,

20 crystalline cellulose, magnesium stearate, corn starch,
magnesium oxide and the like.

Surfactants employed are, for example, polyoxyethylene
polyoxypropylene glycol (trade name: Pluronic), glycerin
fatty acid ester, sucrose fatty acid ester, polyoxyethylene

25 hydrogenated castor oil, polysorbate 80, cetanol and the



cel lul ose, sugar, D-mannitol, dextrin, hydroxypropyl 10 cellul ose,

hydr oxypr opyl net hyl cel | ul ose, . pol yvinyl pyrrolidone and the |iKke.
Preferred exanpl es of disintegrants are starch, carboxynethyl cellul ose,
cal ci um car boxynet hyl cellul ose, croscarnellose sodium sodium

car boxymet hyl starch, nmethyl 15 cellul ose.ddrade name: METHOLOSE SM),
croscarnel |l ose sodium carnellose cal cium |ow substituted hydroxypropyl
cel | ul ose, sodi um starch glycolate, partially al pha-derivatized starch
and the like. Lubricants enployed are, for exanple, talc, 20 crystalline
cel l ul ose, Imlgeesium stearate, corn starch, nagnesium oxide and the |ike.
Surfactants enpl oyed are, for exanple, polyoxyethylene polyoxypropyl ene
glycol (trade nameef@ruednerpmplby¥Ceri prebatiutaced agkeproxybeaseatakty
acid ester, polyoxyethylene 25 hydrogenated castor oil, polysorbate 80,
cetanol andchberdbbthh&e, Pnefrefyled exaaphes,of HrsedMafl Vesatehol,

p- oxybenzoates, chl orobutanol, benzyl al cohol, phenethyl al cohol,

dehydr oacet #ehgatdacseibi scagj dsapdithach bkenaStReefigkeed exanpl es of
antioxidants are sulfites, ascorbic acid and the |iKke.

5 Preferred examples of antioxidants are sulfites,
ascorbic acid and the like.
Any of these additives may be used alone or 1in

. combination with each other.

10 While a solid dispersion described above can be
produced by a method known per se, it can specifically be
produced for example by a spray dry method, solvent method
such as a rotary evaporation method; a fusion method such

as twin-screw extruder method; mixing pulverization method;

15 ultrasonic method using an ultrasonic molding machine and
the like.
‘ More specifically, a solid dispersion described above

can be produced by a solvent method shown below:

(1) dissolvong a lipid-rich plaque regressing substance in
20 a suitable organic solvent;

(2) to this solution, adding a hydrophilic polymer to

prepare a suspension;

(3) to this suspension or solution, adding additives such

as excipients, disintegrants, lubricants and surfactants if

25 necessary; and then,



Any of these additives may be used alone or in conbination with each
other. 10 Wiile a solid dispersion described above can be produced by a
met hod known per se, it can specifically be produced for exanple by a
spray dry nethod, solvent method such as a rotary evaporation nmethod; a
fusion nmethod such as tw n-screw extrudekré'het hod; m xi ng pul verization
nmet hod; 15 ultrasonic nmethod using an ultrasonic nolding nachine and the
like. More specifically, a solid dispersion described above can be
produced by a solvent nethod shown below (1) dissolvong a lipid-rich _
pl aque regrédsi dgssibdtagcefifnth20oaganitalkbé vengarfirens ehientionceridus hi s
sol ution, adding a hydrophilic polymer to prepare a suspension; (3) to

t hi s suspensiispensisol undey, beldiogd agdiesisues Snﬁhatmésﬁnérﬂbegk%ssure

di sintegrants, lubricants and surfactants if 25 necessary; and then, 167
(4) distillbpgaofdorttentarayesli cmethy@nfot r eXainbile , NANDYSRDYS dr §USREMTION
under reduced pressure or atnmospheric pressure by a conventional

met hod, f or extapyeevapspasyoflr yefRbHOend ktakanykevaporation method and the

like. 5 For obtaining a further honogenous solid dispersion, the
honbgehous suspeRsiopbtsiprieparLedruptBeep Hoo#esiid P8d1id dispersion,
the homogenous suspension is prepared in Step (2) described
above and then subjected sequentially to the following
. steps:
(5) dissolving a suspension prepared in Step (2) described
10 above in a suitable organic solvent;
(6) adding additives such as excipients, disintegrants,
lubricants and surfactants if necessary; and then,
(7) distilling off the organic solvent under reduced
pressure or atmospheric pressure by a conventional method,
15 for example, a spray dry method, rotary evaporation method

and the like.

An organic solvent employed in Step (1) described

above 1is not limited specifically provided that it can

20 dissolve a hardly water-soluble or water-insoluble lipid-
rich plaque regressing substance and a hydrophilic polymer,

and may, for example, be an alcohol such as methanol,
ethanol, propanol, isopropyl alcohol, butanol,
monomethoxyethanol, ethylene glycol monomethyl ether and

25 the like; an ether such as diethyl ether, dibutyl ether,



above and then subjected sequentially to the following steps: (5)

di ssol ving a suspension prepared in Step (2) described 10 above in a

sui tabl e organic solvent; (6) adding additives such as excipients,
disintegrants, [lubricants and surfactants if necessary; and then, (7)
distilling off the organic solvent under Iréxluced pressure or atnospheric
pressure by a conventional method, 15 for exanple, a spray dry method,
rotary evaporation method and the like. An organic solvent enployed in
Step (1) described above is not limted specifically provided that it can
20 di ssol vedaihapdbpyhat erttent bl eiokawal er -t ssd i Lo Fh i, T icthyRleague
regressi ng substance and a hydrophilic polynmer, and may, for exanple, be

an al cohol glgboas amet hamol 1iket haitol al psopenel hydseraeR¥n ait@hoks n-
but anol , nononet hoxyet hanol, et hyl ene gl ycol nononethyl ether and 25 the

| i ke; an ethexasagh c@,&ldﬂﬁ)dmyie Cthehepthhdt Wnet bge, 1168 ;di 4 sopreRMk j6t her,
di oxane, tetrahydrofuran, ethylene glycol and the like; an aliphatic

hydr ocar bonhgtéba 85on- stiexase, béMﬁéﬁB?XﬁBQueHeheﬂpﬁaﬁeaBﬁdtQﬁelUﬁﬁe ag
aromati ¢ hydocarbon such as benzene, tol uene ene and the |ike;
nitril® suchiesiasetHudK ridse; a@@t@hﬁ%&h@e@c'QnSUSPgéﬁlc acid such as
acetic acid, propionic acid and the like; an ester such as
ethyl acetate; an aliphatic halogenated hydrocarbon such as
‘ dichloromethane, dichloroethane, chloroform and the like; a
ketone such as acetone and methylethyl ketone; an amide
10 such as dimethylformamide, dimethylacetamide and the like;
or a mixture thereof in a suitable ratio. Among those
listed above, a low-boiling solvent such as a ketone or
alcohol 1is preferred, with acetone and ethanol being
especially preferred.
15 |
While the operating conditions such as the treatment
. temperature and the treatment time period may vary
depending on the starting compounds and organic solvent
employed, the treatment temperature is usually 200°C or
20 below.

In a fusion method, a hardly water-soluble or water-
insoluble lipid-rich plaque regressing substance is heated
at a temperature higher than the melting point to fuse it,
and then a hydrophilic polymer, and additives such as

25 excipients, disintegrants, lubricants and surfactants, if



acetic acid, propionic acid and the |ike; an ester such as ethyl acetate;
an aliphatic hal ogenated hydrocarbon such as dichl or onet hane,

di chl oroet hane, chloroformand the like; a ketone such as acetone and

nmet hyl et hyl ketone; an amide 10 such as dinmethylformam de, _

di met hyl acetam de and the like; or a m xtlg% thereof in a suitable ratio.
Anmong those |isted above, a | owboiling solvent such as a ketone or

al cohol is preferred, with acetone and ethanol being especially preferred.
15 While the operating conditions such as the treatnent tenperature and

t he treat neneceésaerper iante mali ssarlywedependi 1ig, oraridhe takar t i Hg iconpowndst and
organi c solvent enployed, the treatnent tenperature is usually 200C or 20
bel ow. In arépsddp rret hodorp hisldl yheaterocaitide or Feat esxangls)| ubhea
lipid-rich plaque regressing substance is heated at a tenperature higher
than the nmetvingspoent éerttuderi tmetand,than aahwdiophikiee-polypee, ard
additives such as 25 excipients, disintegrants, lubricants and surfactants,

if 169 necesstey-inseldbisollvedd-rriich, pntiideredtessik@okelstaaptdhndt o
acconplish the production. For exanple, in a twn-screw extruder mnethod, a

har dl yswat esi - 5plinbbriDic palgherNsokuhkeckbRirg- EbgBrRbaduwethegrassiRgs
subst ance and

such as excipients, disintegrants, lubricants and

surfactants, are mixed mechanically and then heated under a

' high pressure to fuse the hardly water-soluble or water-

insoluble 1lipid-rich plaque regressing substance at a

10 temperature lower than the melting point, and then the
mixture is cooled rapidly to accomplish the production.

In a mixing pulverization method, a hardly water-
soluble or water-insoluble lipid-rich plaque regressing
substance and a hydrophilic polymer, if necessary together

15 with additives such as excipients, disintegrants,
lubricants and surfactants, are mixed mechanically and then
‘ pulverized with mixing to accomplish the production.
In an ultrasonic method, a hardly water-soluble or
water-insoluble lipid-rich plaque regressing substance and
20 a hydrophilic polymer, if necessary together with additives -
such as excipients, disintegrants, lubricants and
surfactants, are mixed mechanically and then charged into a
mortar to pre-mold the mixture, and then irradiated with an
ultrasonic wave for example by using a ultrasonic molding

25 machine to accomplish the production.



5 a hydrophilic polyner, if necessary together with additives such as

exci pients, disintegrants, lubricants and surfactants, are m xed
mechani cal ly and then heated under a high pressure to fuse the hardly

wat er -sol ubl e or water- insoluble lipid-rich plaque regressing substance at
a 10 tenperature lower than the neltinglp@ nt, and then the mxture is
cooled rapidly to acconplish the production. In a m xing pul verization

nmet hod, a hardly water- soluble or water-insoluble lipid-rich plaque
regressing substance and a hydrophilic polyner, if necessary together 15
w th additives such as excipients, disintegrants, |lubricants and
surfactants, are m xed nechanically and then pul verized with mxing to

acconpl i sh the prbduciicamt | afam uhiydasphiitifgetgwidmer hasdlpotat ehiselubl e
or water-insoluble lipid-rich plaque regressing substance and 20 a

hydrophi | i copptyoelarl{, nesessalay t bgetdgy Widveladdist | ¥8EgSUEH A%  can
exci pients, disintegrants, lubricants and surfactants, are m xed

nmechani cal | yigpériben aiwrdqed waterasomapiar dro Wﬁﬁéfﬁﬁﬁbéf@bﬂéXEEF@d—and
then irradiated with an ultrasonic wave for exanple by using a ultrasonic

mol di ng  25ri@ghi padqueaccoapréshithe RLAHGH-RN. 170plhe ampuynt: of aj
hydrophilic polynmer is not limted particularly, and nay be any level as
long as it gasredhsper seyar ¢hy iwat 6F - 30! Hhheoghivatersd NspLHbl g d i gid
hardly water-soluble or water-insoluble lipid-rich plaque
. regressing substance is 0.01:1 to 100:1, preferably 0.02:1
to 50:1, more preferably 0.1:2 to 20:1, further preferably
10 0.3:1 to 10:1, still further preferably 1:1 to 10:1,
especially 3 to 5 (especially 4):1.
While the amount of an additive is not limited
particularly, a preferable weight ratio of an additive such
a an excipient, disintegrant, lubricant or surfactant and a
15 hardly water-soluble or water-insoluble lipid-rich plaque
regressing substance is usually 0.1:1 to 20:1, preferably
. 0.3:1 to 10:1, more preferably 1:1 to 3:1.
An organic solvent employed in Step (5) described

above is not limited particularly, and may be any solvent

20 as long as it is capable of dissolving the suspension in
Step (2) described above such as chloroform and
dichloromethane.

A solid dispersion described above can itself be used

25 as an oral pharmaceutical formulation, and may also be



5 rich plaque regressing substance. For exanple, a preferable weight ratio
of a hydrophilic polynmer and a hardly water-soluble or water-insoluble
lipid-rich plagque regressing substance is 0.01:1 to 100:1, preferably
0.02:1 to 50:1, nore preferably 0.1:2 to 20:1, further preferably 10 0.3:1
to 10:1, still further preferably 1:1 to1lll: 1, especially 3 to 5
(especially 4):1. Wiile the anmount of an additive is not limted
particularly, a preferable weight ratio of an additive such a an

exci pient, disintegrant, lubricant or surfactant and a 15 hardly _
wat er - sol ubferoulabedr -asso uldwvdemi d-friirch ploagies, r egaesdieng substkance is
usually 0.1:1 to 20:1, preferably 0.3:1 to 10:1, nore preferably 1:1 to
3:1. An orgeapsude| vénteenpbay€d rinulStepn( Bndleses i beke BHo¥s bgdadhry
limted particularly, and nay be any solvent 20 as long as it is capable
of di ssol vimgthbé.suspension in Step (2) described above such as chl orof orm
and dichl oronethane. A solid dispersion described above can itself be used

25 as an oral phar mpteutiacaiutiiesiul afdamul &bdofay cahngaibent7l 4 or guhaged as
a powder, fine powder, granule, tablet, capsule, injection formulation and

the |ike bydaspersiearydesethpdd AaplaieTacriil i cednt LIl 8héonaaentaieisng a
soltd described above, namely, colorants, sweeteners, flavors,
such as sucrose, lactose, starch, crystalline cellulose,

‘ synthetic ammonium silicate, magnesium stearate, talc and
other diluents and lubricants in an oral pharmaceutical

10 formulation. The surface of the formulation can be coated
to obtain a sustained-release formulation.
Since a lipid-rich plaque regressing substance
is wusually hardly water-soluble or water-insoluble, the
ratio at which it is absorbed actually into blood based on
15 the dose given orally is low, resulting in a
problematically low bicavailability.

' Nevertheless, various formulations _obtained by
converting a solid dispersion described above into wvarious
dosage forms have markedly improved performances of

20 dissolution, oral absorption or(and) absorption into blood,
when compared with a crystal of a hardly water-soluble or
water-insoluble lipid-rich plaque regressing substance
itself.

Thus, a solid dispersion described above enables the

25 solubilization of a hardly water-soluble or water-insoluble



5 di spersion described above may contain the additives described above,
namely, colorants, sweeteners, flavors, such as sucrose, |actose, starch,
crystalline cellulose, synthetic amoniumsilicate, magnesi um stearate,
talc and other diluents and lubricants in an oral pharmaceutical 10

formul ation. The surface of the fornul atiloi2 can be coated to obtain a
sustai ned-rel ease fornulation. Since a lipid-rich plaque regressing .
substance is usually hardly water-sol uble or water-insoluble, the ratio at
which it is absorbed actually into blood based on 15 the dose given orally
is low, resuipidgricha plreqid ereyirealsling osubsoanak| ahild taby Naveoihelgess,
various fornul ati ons obtai ned by converting a solid dispersion described

above into vhei bisavdddape 1fiaymeohavke mhakedly wageovad psrd osranees el 20
di ssol ution, oral absorption or(and) absorption into blood, when conpared

with a crystabobtibaehartdbydvei el - gpladhe ofegmedfing Nsalvdlshdd pitds 1 ibeh
pl ague regressing substance itself. Thus, a solid dispersion described
above enabl efptrbeed28rapbubehization of a hardly water-sol ubl e or

wat er-insoluble 172 lipid-rich plaque regressing substance, whereby
allowisg the bioavailability of the hardly water-soluble or water-
insoluble lipid-rich plague regressing substance to be

The amount of a hardly water-soluble or water-
insoluble lipid-rich plaque regressing substance in a solid

’ dispersion described above may vary depending on the dosage
form, administration mode, carrier and the like, and it is

10 usually 0.1 to 99% by weight based on the total amount of
the formulation.

The amount of a hydrophilic polymer in a solid
dispersion described above may vary depending on the dosage
form, administration mode, carrier and the like, and it is

15 usually 1 to 99.9% by weight based on the total amount of
the formulation.

. The amount of an additive in a solid dispersion
described above may vary depending on the dosage form,
administration mode and the like, and it is usually 0 to

20 99% by weight based on the total amount of the formulation.

The amount of a solid dispersion described above in an
inventive pharmaceutical formulation may vary depending on
the dosage form, administration mode, carrier and the like,
and it is usually 0.1 to 100% by weight based on the total

25 amount of the formulation.



i nproved dramatically. 5 The amount of a hardly water-soluble or water

i nsoluble lipid-rich plaque regressing substance in a solid di sper si on
descri bed above nmay vary dependi ng on the dosage form adm nistration node,
carrier and the like, and it is 10 usually 0.1 to 99% by wei ght based on
the total amount of the fornulation. Théd7dwunt of a hydrophilic pol yner
in a solid dispersion described above may vary dependi ng on the dosage
form adm nistration node, carrier and the like, and it is 15 usually 1 to
99.9 % by weight based on the total ampunt of the formulation. The anount
of an additive iTha smbudtdbspeddiohvedesar chednabave vanyhwamgceeper@ilng on
the dosage form admnistration node and the like, and it is usually O to
20 99% by webghtldased omathe il aspenting the fammil agbsage Theranount
of a solid dispersion described above in an inventive pharmaceuti cal

fornul ati onadmynvatyatdependiodg ahd tbkedosags fadn iaddisnivduaatipno mede,
carrier and the like, and it is usually 0.1 to 100% by wei ght based on the

total 25 agdudbs obyt hevdfightul dddswy 138 Thaeamiwialof afslidt vessi ntag
i nventive pharmaceutical fornulation nmay vary dependi ng on the dosage

form 5 formulation.

While the dose of an inventive concomitant formulation

. may vary depending on the type of the inventive compound,

the subject's age, body weight, condition, and the dosage

10 form as well as administration mode and duration, for

example, the daily dose in a patient having hyperlipidemia

(adult, body weight: about 60 kg) is about 0.01 to about

1000 mg/kg, preferably about 0.0l to about 100 mg/kg, more

preferably about 0.1 to about 100 mg/kg, particularly about

15 0.1 to about 50 mg/kg, especially about 1.5 to about 30

mg/kg as an inventive compound, which is given

' intravenously at once or in several portions. It is a

matter of course that the dose may vary depending on

various factors as described above, and a less amount may

20 sometimes be sufficient and an excessive amount should
sometimes be required.

A concomitant drug may be employed in any amount

within the range causing no problematic side effects. The

daily dose of a concomitant drug is not limited

25 particularly and may vary depending on the severity of the



adm ni stration node and the like, and it is usually O to 99.9% by wei ght
based on the total anpunt of the 5 formulation. Wile the dose of an
inventive concomtant fornulation may vary depending on the type of the
i nventive conpound, the subject's age, body weight, condition, and the
dosage 10 formas well as adninistrationl™de and duration, for exanple,
the daily dose in a patient having hyperlipidema (adult, body weight:
about 60 kg) is about 0.01 to about 1000 ng/ kg, preferably about 0.01 to
about 100 ng/ kg, nore preferably about 0.1 to about 100 ng/kg,
particularralﬁﬁéﬁﬁrIS e t sudiedt '50 ngdkg, especi abbgyaboutigh® t @mabout
30 ng/kg as an inventive conpound, which is given intravenously at once
or in sever@ahspeptibadityt ks awwdtlt eranf Tihuesseahdat ihherdaie &y ey
depending on various factors as described above, and a | ess anount may 20
soneti mes bedwihistireniocandirah theessiaracremint istul greparetiors hgpe
required. A concomtant drug may be enployed in any amount wthin the
range causi agdnaqriotd efagrredséede eff eche. dhermaleelyicobe fofrmy16@ACENY t ant
drug is not limted 25 particularly and may vary depending on the severity
of the5174 addsehse datily sutjlecdose aper &ex bdagdywerejtghti@ng mammal is
about 0.001 to 2000 mg, preferably about 0.01 to 500 mg,
more preferably about 0.1 to about 100 mg as medicaments,

‘ which is given usually in 1 to 4 portions.

When an inventive concomitant formulation is

10 administered, it may be administered at the same time, but
it is also possible that a concomitant drug is first
administered and then an inventive compound is administered,

or that the inventive compound is first administered and

then the concomitant drug is administered. When such an

15 intermittent administration is employed, the time interval
may vary depending on the active ingredient administered,

. the dosage form and the administration mode, and for
example, when the concomitant drug is first administered,
the inventive compound may be administered within 1 minute

20 to 3 days, preferably 10 minutes to 1 day, more preferably
15 minutes to 1 hour after the administration of the
concomitant drug. When the inventive compound is first
administered, for example, then the concomitant drug may be

administered within 1 minute to 1 day, preferably 10

25 minutes to 6 hours, more preferably 15 minutes to 1 hour



susceptibility as well as time and interval of the admnistration and the
characteristics, preparation, type and active ingredient of the . o
pharmaceutical fornulation, 5 and the daily oral dose per kg body weight in
a mammal is about 0.001 to 2000 ny, preferably about 0.01 to 500 ngy, nore
preferably about 0.1 to about 100 ng as rEw canents, which is given
usually in 1 to 4 portions. \Wen an inventive concomtant fornulation is

10 admi nistered, it may be adm nistered at the sanme tinme, but it is also
possible that a concomtant drug is first admnistered and then an

i nventive cafpeunthesaddmhnsstrerédn oﬁrthbaﬁnbbﬁtﬁnéeabmpapﬁanpound I'S
first admnistered and then the concomtant drug is adm nistered. Wen

such an 15 interfnt aepreédrrabstoaindstiratesnl aped, the bkaRpilRtenyalr My
vary depending on the active ingredient adm nistered, the dosage form and

the adm ni sbrablononade megukd o6f esanphneomnitentt B tPNEORhE Bt el HY kS
first admnistered, the inventive conmpound nay be adm nistered wthin 1

mnute 20 toraldairmylrsafiesably 1&%@%&%111? laday, AREeyPr&f&s abbyy, 15
mnutes to 1 hour after the administration of the conconitant drug. Wen

the inyentiaeteonpoisut i 857 ifistut 4N Bbshier &d,od=r texang emgmen dfean
concom tant drug may be admnistered within 1 mnute to 1 day, preferably
10 25 mi nut esvént SvBOWdpdIHE Boehanabbd 15s Maput §8a10 do M il is
given orally as a daily dose.
The invention 1is further detailed in the following

10 Examples, Formulation Examples and Experiments, which are

not intended to restrict the invention.

A 'H NMR spectrum was measured by VARIAN GEMINI 200
(200 MHz) spectrophotometer using tetramethylsilane as an
15 internal standard, and entire & values are represented in
ppm. A value indicated for a solvent mixture is a volume
. ratio of each solvent, unless otherwise specified. A % is
a % by weight, unless otherwise specified. A ratio of the
elution solvent in a chromatography on a silica gel is a
20 volume ratio, unless otherwise specified. Room temperature
(ambient temperature) employed here usually means a
temperature from about 20 to about 30°C.

Each symbol in Examples is defined as shown below.

AcOEt: ethyl acetate, Me: methyl, Et: ethyl, THF:

25 tetrahydrofuran, IPE: isopropylether, Et,0: diethyl ether,



after the adm nistration of the inventive conpound. In a preferred

adm ni stration node, for exanple, about 0.001 to 200 ng/ kg of a
concomtant drug formulated as an oral fornmulation is given orally as a
daily dose, and, 5 after about 15 mi nutes, about 0.005 to 100 ng/ kg of an

i nventive conpound fornmul ated as an oral Ifidrnul ation is given orally as a
daily dose. The invention is further detailed in the following 10
Exanpl es, Fornul ati on Exanpl es and Experinments, which are not intended to
restrict the invention. A 1H NVR spectrum was neasured by VARIAN GEM N 200
(200 MHz) s@ectmpphotiecemposising,tetraimeyghygksi Handoablan,1h:i nrepnak,
standard, and entire 5 values are represented in ppm A value indicated for
a sol vent nixt unmitetg vddunmedoulléo dfubdanh sakvendioubhé ess-igilher W fe
specified. A %is a % by weight, unless otherw se specified. A ratio of the
el ution solmebtipbed, chramabogadphy :onceusiingacgtstanta 28y vopymedyati o,
unl ess otherw se specified. Roomtenperature (anbient tenperature)

enpl oyed hebBU us Ui d yalEans] cund€dges at WMr f r dinmaboyt fAraamialeQut p8GE: Each
synbol in Exanples is defined as shown below. AcCOEt: ethyl acetate, Me:
(rjrpt hKI? Et h dephehy1ghbsphdbyl et & abyely ofhean, HBfind , SOMOPY ekhen, EBRO

i et hyl ether,

phenyl, Ts: tosyl, mCPBA: m-chloroperbenzoic acid, ‘Bu:

tert-butyl.

10 REFERENCE EXAMPLE 1

EXAMPLS

Synthesis of 6, 7-dichloro-2-oxo~-4-phenyl-2H-chromene-3-

carboxylic acid

Cl

Cl

A mixture of (4,5-dichloro-2-
15 hydroxyphenyl) (phenyl)methanone (1.5 g), diethyl malonate
(1.28 ml) and DBU (0.25 ml) was stirred at 170°C for 30
minutes. The reaction mixture was dissolved in ethyl
acetate (50 ml), and washed with water followed by a 1 N

solution of hydrochloric acid and a saturated aqueous



176 deconp.: deconposition, s: singlet, d: doublet, t: triplet, q:
quartet, dd: double doublet, dt: double triplet, m nultiplet, br: broad,
J: coupling constant, Py: pyridyl, DBU diazabicycloundecene, DW:
di met hyl f or mam de, DPPA: 5 di phenyl phosphoryl azide, hex: hexane, Ac:
acetyl, Ph: phenyl, Ts: tosyl, nCPBA: micil or oper benzoi c acid, tBu:
tert-butyl. EXAVPLS 10 REFERENCE EXAMPLE 1 Synthesis of .
6, 7- di chl or o- 2- oxo- 4- phenyl - 2H chr onene- 3- carboxylic acid C C A mxture
OH (4, 5-dichloro-2 15 hydroxyphenyl) (phenyl) methanone (1.5 g), diethyl
mal onate (4o028tmb) arfid <ol 0. Zblotjdeas fiteredmfindy 0&vE0r mAQneRifut €s.
The reaction m xture was dissolved in ethyl acetate (50 m), and washed
with water Solfated byha 1sbllventutivae o8ibydidell obif¢ achdeand radsatkur at ed
agqueous 177
presurre, and the residue was purified by a column
chromatography (packing: silica gel, eluent: ethyl acetate-

5 hexane=1:9). The resultant crude product of ethyl 6,7-
dichloro-2~oxo-4-phenyl-2H~-chromene-3-carboxylate was
dissolved 1in acetic acid (10 ml) and concentrated

' hydrochloric acid (5 ml), and heated under reflux for 1
hour. The reaction solution was concentrated under reduced
10 pressure, and the resultant residue was dissolved in a
solvent mixture of THF (10 ml) and ethyl acetate (50 ml),
and then washed with water followed by a saturated aqueous
solution of sodium hydrogen carbonate and a saturated
aqueous solution of sodium chloride. After drying over
15 magnesium sulfate, the solvent was distilled off under
reduced pressure, and the residue was purified by
‘ recrystallization from ethyl acetate to obtain the title
compound (0.65 g, yield: 34%).
Melting point: 233-234°C.
20 NMR (CDC13) &: 7.29-7.40 (3H,m), 7.48-7.58 (4H, m).
IR(KBr): 3400-2400, 1748, 1717 cm™.
Analysis for C;H,0,Cl,:
Calcd (%): C:57.34 H:2.41
Found (%): C:57.30 H:2.50

25



solution of sodiumchloride. After drying over magnesium sulfate, the
solvent was distilled off under reduced presurre, and the residue was
purified by a columm chromat ography (packing: silica gel, eluent: ethyl
acetate 5 hexane=1:9). The resultant crude product of ethyl 6,7 40

di chl or o- 2- ox0- 4- phenyl - 2H chr onene- 3- carlbkikyl ate was di ssolved in acetic
acid (10 m) and concentrated hydrochloric acid (5 m), and heated under
ref lux for 1 hour. The reaction solution was concentrated under reduced
10 pressure, and the resultant residue was dissolved in a solvent mxture
of THE (10 REYFEBENCBt A¥AMBCTEt até (50 m ), and then washed with water

foll owed by a saturated agqueous sol ution of sodi um hydrogen carbonate and
a sat ur at edThaqueauysosndst ich afakdedi am ebker i detaié@r sl yitkg owerhbbl
magnesi um sul fate, the solvent was distilled off under reduced pressure,
and the ressimelamstputhétednbReferentystabipzatiion fromethyl acetate to
obtain the title conpound (0.65 g, yield: 34%. Melting point: 233-234C.
20 NWR (CDCr3p16:17.29-7.40 (3H,m, 7.48-7.58 (4H, m. |IR(KBr) :

3400- 2400, 1748, 1717 cm.-. Analysis for Cl6H8OQ4Cl12: Calcd (%: C: 57.34
H 2. 41 FOUEF (%9: C57.30 H 2.50

5
Ref.Ex. Yield Melting Point (°C)
number R! R? R? (%) (Recrystallization
solvent)
2 Cl Me H 63 227-228 (AcOEt)
3 Cl Me Me 58 226-227 (AcOEt)
4 Me Me Me 81 205-206 (AcOEt)
5 Me Me Me 27 222-223 (AcOEt)
6 (CH,) , H 7 92-93 (AcOEt)
. REFERENCE EXAMPLE 7
Synthesis of (6, 7-dichloro-2-oxo-4-phenyl-2H-chromen-3-

yl)acetic acid



25 178 REFERENCE EXAMPLE 2-6 The conpounds of table 1 were obtained by the
method .simlar to that in Reference Exanple 1. Table 1 OH 0 5

Ref . Ex. Yi el dMel ting Point (C) nunmber RLR2R3($) (Recrystallization sol vent)
2C1 MeH63227- 228 (AcOEt) 3C MeMe58226-227 (AcOEt) 4MeMeMe81205- 206 (AcCEt)
SMeMeMe27222-223 (AcOEt) 6(CH2) 4H792-93 {PEOEt) REFERENCE EXAMPLE 7
Synthesis of (6, 7-dichloro-2-oxo-4-phenyl - 2H chronmen-3- yl)acetic acid 179
A solution of 6,7-dichloro-2-o0xo0-4-phenyl -2H chronene- 3-carboxylic acid
(0.8 g) in THE (10 mM) was conbined with DWW (1 drop) and oxalyl chloride

(0.31. m), ftfnlj stirred at 0 0

Cl

. A solution of 6,7-dichloro-2-oxo-4-phenyl-2H-chromene-
3-carboxylic acid (0.8 g) in THF (10 ml) was combined with

DMF (1 drop) and oxalyl chloride (0.31 ml), and stirred at

5 room temperature for 1 hour. After the reaction solution
was concentrated under reduced pressure, the resultant

residue was dissolved in THF (10 ml), and to which a
solution of diazomethane prepared from N-methyl-N'-nitro-N-
nitrosoguanidine (1.68 g) and potassium hydroxide (3.0 g)

10 in ether (30 ml) was added dropwise. After the
‘ effervescence had ceased, the reaction solution was
concentrated under reduced pressure. The resultant residue

was dissolved in methanol (50 ml), combined with silver

oxide, and héated under reflux for 30 minutes. After the

15 insolubles were filtered off, the filtrate was concentrated
under reduced pressure, and the residue was purified by a

column chromatography (packing: silica gel, eluent: ethyl
acetate-hexane=1:4). The resultant crude product of methyl

(6,7-dichloro-2-oxo-4-phenyl-2H-chromen-3-yl)acetate was



5 roomtenperature for 1 hour. After the reaction solution was
concentrated under reduced pressure, the resultant residue was dissol ved
in THE (10 m), and to which a solution of di azonethane prepared from
N-nethyl -N -nitro-N nitrosoguani dine (1.68 g) and potassi um hydroxide (3.0
g) 10 in ether (30 m) was added dropw seL80After the effervescence had
ceased, the reaction solution was concentrated under reduced pressure. The
resultant residue was dissolved in nethanol (50 m), conbined with silver
oxi de, and heated under reflux for 30 mnutes. After the 15 insol ubles were

filtered ofdlissbevédl triat e wastdenceatiat eds ungey regducedphesshateand
the residue was purified by a columm chromatography (packing: silica gel,

el uent: et hyydracrlatechaxadesL.4) .mihe sgqUhkaRkdC R DI 88ETHx OFcpet hy|
(6, 7-di chl or o- 2- oxo- 4- phenyl - 2H chronen- 3-yl )acetate was 180 di ssolved in

acetic aci dhé¢brnl ) Thadreaseeshr abedtiBydwashkehicenaehdel2uddel) reandeeat ed
under reflux for 1 hour. The reaction solution was concentrated under

reduced prgségserepncridiethesubéant taRsi duss Mase divasol yedsbnvagd spl yent
m xture of THE (10 m ) and ethyl acetate (50 m), and then washed with

wat er $ol | oyeUvéyt amsaturatl &F agueousy meh Ubingn &fhSI0di bk dydr eg96Nm1 ),
carbonate and a saturated aqueous solution of sodi'umchloride. After
drying overangBgnesi Wassull atien the ol mentoas v shi khedratlquadetous
solution of sodium hydrogen carbonate and a saturated
. aqueous solution of sodium chloride. After drying over
magnesium sulfate, the solvent .was distilled off under
10 reduced ©pressure, and the residue was ©purified by
recrystallization from ethyl acetate to obtain the title
compound (0.52 g, yield: 62%).
Melting point: 222-223°C,
NMR (CDCl,;) &: 3.43 (2H, s), 7.10 (1lH, s), 7.20-7.36 (2H,
15 m), 7.50-7.64 (4H, m.).
IR(KBr): 3400-2400, 1725, 1599 cm™.
‘ Analysis for C,;H,;,0,C1,°0.3H,0
Caled (%): C€:57.59 H:3.01

Found (

oo

)¢ C:57.44 H:2.99

20
REFERENCE EXAMPLE 8-12
The compounds of table 2 were obtained by the method
similar to that in Reference Example 7.

Table 2



10 reduced pressure, and the residue was purified by recrystallization from
ethyl acetate to obtain the title conpound (0.52 g, yield: 62%. Melting
poi nt: 222-223C. NWR (CDC13) 6: 3.43 (2H, s), 7.10 (1H, s), 7.20-7.36 (2H,
15 nm, 7.50-7.64 (4H, m). IR(KBr) : 3400-2400, 1725, 1599 cm1. Analysis
for Cl7H1004C12.0.3H20 Calcd (%: C 57.5983 3.01 Found (% : C. 57.44 H 2.99
20 REFERENCE EXAMPLE 8-12 The conpounds of table 2 were obtained by the
nmethod simlar to that in Reference Exanple 7. Table 2 181 CH

Ref . Ex. Yi el dMel ting Point (C) nunmber RLR2ZR3(% (Recrystallization sol vent)

8d NEI-|50216%17(ACCH) 9C %%45206- 205(AcCEt) 10MeMeH43228-229( AcOEt)
11MeMeMe49206% ACEL)

Ref.Ex. _ Yield Melting Point (°C)

. number R! R? R® (%) (Recrystallization
solvent)

8 Cl Me H 50 216-217 (AcOEt)

9 Ccl Me Me 45 204-205 (AcOEt)

10 Me Me H 43 228-229 (AcOEt)

11 Me Me Me 49 205-206 (AcOEt)

12 (CH,) , H 52 196-197 (AcOEt)

REFERENCE EXAMPLE 13
Synthesis of (2-oxo-4-phenyl-2,6,7, 8-

5 tetrahydrocyclopenta[g]chromen-3-yl)acetic acid

A solution of (6-hydroxy~-2, 3~dihydro-1H-inden-5-

yl) (phenyl)methanone (1.0 g) and triethylamine (0.98 ml) in



12(CH2) 4H52196-197( AcOEt) REFERENCE EXAMPLE 13 Synt hesi s of _ _

(2- oxo-4-phenyl -2,6,7,8 5 tetrahydrocycl openta[ g] chronen-3-yl)acetic acid
OH A solution of (6-hydroxy-2,3-dihydro-|Hinden-5- yl)(phenyl)nethanone
(1.0 g) and triethylamne (0.98 m) in 182 THE (20 m) was conbined with

et hyl succinyl chloride (0.55 m) at 0Cl&nd stirred for 1 hour. The
reaction solution was conbined wiwth water, and the product was extracted
with ethyl acetate. The extract was washed with a 1 N solution 5 of
hydrochloric acid foll owed by a saturated aqueous solution of sodium
chloride. ATHEr (2Pymhy wmer comphesdumitauktaye, subeingllvent owasedi(st.islsl ed
of f under reduced pressure. The resultant residue was dissolved in tol uene
(10 m), combjned W°Ch BRJ (kizred )fomd heat ed TRderedBtishl Bo1i@ioa 5
hours. After cooling, the reaction solution was diluted with ethyl acetate
(60 n), andasasbtedinetihwivhteatéel | anadthy prddbcsoluki ertehchydr gghhoric

acid and a saturated aqueous solution of sodiumchloride. After drying

over magneséethysubtatetet he Tsel eaitirasds wlisStuddi®H with a 1 N solution

5 of hydrochloric acid followed by a saturated aqueous

solution of sodium chloride. After drying over magnesium

sulfate, the solvent was distilled off under reduced

‘ ' pressure. The resultant residue was dissolved in toluene

(10 ml), combined with DBU (0.25 ml), and heated under

10 reflux for 2.5 hours. After cooling, the reaction solution

was diluted with ethyl acetate (60 ml), and washed with

water followed by a 1 N solution of hydrochloric acid and a

saturated aqueous solution of sodium chloride. After

drying over magnesium sulfate, the solvent was distilled

15 off under reduced pressure, and the residue was purified by

a column chromatography (packing: silica gel, eluent: ethyl

’ acetate-hexane=1:2). The resultant crude product of ethyl
(2-oxo-4-phenyl-2,6,7,8-tetrahydrocyclopenta[g]chromen-3-

vl)acetate was dissolved in acetic acid (20 ml) and

20 concentrated hydrochloric acid (10 ml), and heated under

reflux for 1 hour. The reaction solution was concentrated

under reduced pressure, and the resultant residue was

dissolved in a solvent mixture of THF (5 ml) and ethyl

acetate (50 ml), and then washed with water followed by a

25 saturated aqueous solution of sodium hydrogen carbonate and



15 of f under reduced pressure, and the residue was purified by a columm
chromat ogr aphy (packing: silica gel, eluent: ethyl acet at e- hexane=1: 2).
The resul tant crude product of ethyl

(2- oxo- 4- phenyl -2, 6, 7, 8-t etrahydrocycl opent a[ g] chronen-3- yl)acetate was

di ssolved in acetic acid (20 m) and 20 18&hcentrated hydrochloric acid (10
m ), and heated under reflux for 1 hour. The reaction solution was
concentrated under reduced pressure, and the resultant residue was

di ssolved in a solvent m xture of THE (5 m) and ethyl acetate (50 m),
and t hen washedtwindtesat equéolisowed unicn 26fsatadiairedcagoeads . sol Affices of
sodi um hydrogen carbonate and 183 a saturated aqueous sol ution of sodi um

chl oride. Adteingdoyiery magne shgnesiulfasel,f atlee khe veakvenis was sdistied ed
of f under reduced pressure, and the residue was purified by

recrystal | i affi andéromeetbyll peesateej sapdopyk etbedubowad phtairAchheytitle
conpound (0.95 g, yield: 709%. Melting point: 216-218C. NMR (CDC1l3) 5: 2.09

(2H m, 2.83ctPbtalllidatith),f2o@9 ddtyl abetlte-Haoprdl (2Hhey) . 6. 82
(1H, s), 7.20-7.30 (3H, nm, 7.50-7.60 (3H, m. 10 IRFKBr): 3400- 2400,

1714, 3622 eptainAoRtysitléoechmBOtaND, 68l 6d (KR 14€: 74299 H 5.03 Found
(%9: C74.75 H5.13
Melting point: 216-218°C.
NMR (CDCl;) &: 2.09 (2H, m), 2.81 (2H, d, J=7 Hz), 2.99 (2H,
. d, J=7 Hz), 3.41 (2H, s), 6.82 (lH, s), 7.20-7.30 (3H, m),
7.50-7.60 (3H, m).
10 IR(KBr): 3400-2400, 1714, 1622 cm™.
Analysis for C,,H,;3NO,

Calcd (%): (C:74.99 H:5.03

Found (%): C:74.75 H:5.13

15 REFERENCE EXAMPLE 14-20
The compounds of table 3 were obtained by the method
. similar to that in Reference Example 13.

Table 3



15 REFERENCE EXAMPLE 14-20 The conpounds of table 3 were obtained by the
nmet hod simlar to that in Reference Exanple 13. Table 3 184 OH 40

Ref . Ex. Yi el dMel ting Poi nt nunber (C) RLIR2R3R4(% (Recrystallization sol vent)
140 d d H13244- 246( AcOEt) 15FFHH64164- 166(1 PE) 16MeC HH65222- 224( AcCOEt)
17(CH2) 3H3- Me63183- 184( AcOEt) 18(CH2) 3HB4 Me81231-233(AcOEt) 19(CH2) 3H3,
4-di - Me70193- 194( AcCEt) 20(CH2) 3FM-F86231-234(ACCEt) REFERENCE EXAMPLE 21
Synt hesi s of ethyl 2-(7-chloro-6-nethyl-2-o0xo-4-phenyl-2H 5

chronen-3-yl )acetate OCHZCHB 185 A solution of (4-chloro-2-hydroxy-5-

met hyl phenyl) (phen)R met hanone (5.0 g) and triethylam ne

Ref.Ex. Yield Melting Point
number (°C)
R® R® R* R (%) (Recrystallization
solvent)

14 Cl C1 Cl1 H 13 244-246 (AcOEt)
15 F F H H 64 164-166 (IPE)
16 Me Cl H H 65 222-224 (AcOEt)
17 (CH,); H 3-Me 63 183-184 (AcOEt)
18 (CH,); H 4-Me 81 231-233 (AcOEt)
19 (CH,); H 3,4-di-Me 70 193-194 (AcOEt)
20 (CH,); H 4-F 86 231-234 (AcOEt)

REFERENCE EXAMPLE 21
’ Synthesis of ethyl 2-(7-chloro-6-methyl-2-oxo-4-phenyl-2H-

5 chromen-3~yl)acetate




(5.65 mM) in THE (100 M) was conbined wth ethyl succinyl chloride (3.47
m) at 0C, and stirred for 1 hour. The 5 reaction solution was conbi ned
with water, and the product was extracted with ethyl acetate. The extract
was washed wth a 1 N solution of hydrochloric acid foll owed by a

sat urated aqueous sol ution of sodium chl drade, and after drying over
magnesi um sul fate, the solvent was distilled 10 off under reduced
pressure. The resultant residue was dissolved in toluene (50 m), conbi ned
with DBU (1.25 nml), and heated under reflux for 2.5 hours. After cooling,
the reaction sohution wasldtliohed w tho€t hyl aceuatd16¥062rh)droaRdswashed
with water followed by a 1 N solution of 15 hydrochloric acid and a

saturated ageehyspkehyl) ophehylsmdtHanehkor {8e0 Aff erar@d Vichd c@¥EM affBgRESI UM
sul fate, the solvent was distilled off under reduced pressure, and the

resi due was (pusbfingdl by aueol o mmorm§%@w@yné@aﬁktngethgul is@dca 1
el uent: ethyl acetate-hexane=1:4) and further 20 purified

recrystalligatbendér qm.athyhl pcgtaterdiexang @ 1 roigi fut he tHcidr_e corpaund
(3.86 g, yleld 530). Melting point: 132-133C. "NVR (CDC13) 5: 1.23 (3H, t,

J=7 Hz}, 2.28a€EtbnS}o13t36n(AHs Ombiheld idh tdatdr/ Egﬁ tﬁe reaﬂcts)
7.20-7.35 (2H, m, 25 7.41 (1H, s), 7.45-7.60 (3H, n§ Br) : 1728,
1609, 1366,wdd88xEMudted with ethyl acetate. The extract was washed
with a 1 N solution of hydrochloric acid followed by a
. saturated aqueous solution of sodium chloride, and after
drying over magnesium sulfate, the solvent was distilled
10 off under reduced pressure. The resultant residue was
dissolved in toluene (50 ml), combined with DBU (1.25 ml),
and heated under reflux for 2.5 hours. After cooling, the
reaction solution was diluted with ethyl acetate (100 ml),
and washed with water followed by a 1 N solution of
15 hydrochloric acid and a saturated aqueous solution of
sodium chloride. After drying over magnesium sulfate, the
‘ solvent was distilled off under reduced pressure, and the
residue was purified by a column chromatography (packing:
silica gel, eluent: ethyl acetate-hexane=1:4) and further
20 purified by recrystallization from ethyl acetate-hexane to
obtain the title compound (3.86 g, yield: 53%).
Melting point: 132-133°C.
NMR (CDCl;) &: 1.23 (3H, t, J=7 Hz), 2.28 (2H, s), 3.36 (2H,
s), 4.13 (2H, t, J=7 Hz), 6.84 (1H, s), 7.20-7.35 (2H, m),

25 7.41 (1H, s), 7.45-7.60 (3H, m).



Anal ysis for C20H17C104 Calcd (%: C 67.32 H4.80 Found (%9: C 67.55

H 5.13 5 REFERENCE EXAMPLE 22-23 The conpounds of table 4 were obtained by
the nethod simlar to that in Reference Exanple 21. Table 4 OCH2CH3 10 O

187 Ref.Ex.YieldMelting Point (C) nunber RLR2(% (Recrystallization sol vent)
22MeH7891- 92( Hexane) 23C Me71oi | REFERENGEB EXAVMPLE 24 Synt hesi s of

2-[ 6- (bronmonet hyl ) - 7- chl or o- 2- oxo- 4- phenyl -2H 5 chronen-3-yl]acetic acid

OH A solution of ethyl (7-chloro-6-nethyl-2-oxo-4-phenyl- 2H chronmen-3-yl)
acetate (3.5 g) in ethyl acetate (50 mM) was conbined with

N-br omosuccir{xsele: (2278 ,9)1 600, 21256,101 pg@i gpbutyronitrile (48.3 ny), and

heat ed under ref lux for 1 hour. After cooling, the reaction solution was
washed Analysis for C,yH;,C10,

Calcd (%): C:67.32 H:4.80

Found (%): C:67.55 H:5.13

5
REFERENCE EXAMPLE 22-23
The compounds of table 4 were obtained by the method
. similar to that in Reference Example 21.
Table 4
10




with water followed by a saturated aqueous solution of sodium hydrogen
carbonate and a saturated aqueous solution of sodiumchloride. After
dryi ng over nagnesium sul fate, 15 the solvent was distilled off under
reduced pressure, and the residue was purified by a silica gel colum
chromat ogr aphy (el uent: ethyl acetate-hexi#iie=1:4) to obtain 188 the crude
crystal (approximately 2.6 g) of ethyl 2-[6-

(bromomet hyl ) - 7- chl or o- 2- oxo- 4- phenyl - 2H chronen- 3- yl]acetate. The crude
crystal was dissolved in acetic acid (50 m) and concentrated hydrochloric
acid (25 m), and 5 heated under reflux for 30 mnutes. The reaction

solution w Hrder—reduced = t
Af s58t ved , sol Vet I

resi due was in a dri Madrtelng Podmy and et hy

acet at e (5()nmnl?1erande henRuashdd)wi t h Ry st irgdd By solseantrlat ed
aqueous sol &Zi on of M&di uth hyd8gen 1@lcddotiesmrand a saturated aqueous
sol ution of28odium_ @hl orMde. Aflt er drofilng over magnesi um sul fate, the
solvent was distilled off under reduced pressure, and the residue was
washed with ethyl acetate to obtain a crude crystal (1.78 g, yield: 44%

of the titl d ogpound 15 was used in the next reaction
W t hout fur?%ggﬁg@¢EfF§%Q?%ﬁ.HHNNR (CDC13) 5. 3.43 (2H, s), 4.58 (2H, s),
Ltt (1 Shuoends28 430 (88 o Mhnome By ) T -2h1 02020 8024 e n T - oni

5 chromen-3~yllacetic acid

Cl 0 0

Br

A solution of ethyl(7-chloro-6-methyl-2-oxo-4-phenyl-
2H-chromen-3-yl)acetate (3.5 g) in ethyl acetate (50 ml)

. was combined with N-bromosuccinimide (2.1 g) and 2,2'-
10 azoisobutyronitrile (48.3 mg), and heated under reflux for

1 hour. After cooling, the reaction solution was washed

with water followed by a saturated aqﬁeous solution of

sodium hydrogen carbonate and a saturated aqueous solution

of sodium chloride. After drying over magnesium sulfate,

15 the solvent was distilled off under reduced pressure, and
the residue was purified by a silica gel column

chromatography (eluent: ethyl acetate-hexane=1:4) to obtain



20 The conpounds of table 5 were obtained by the nethod simlar to that in
Ref erence Exanple 24. Table 5 189 OH Ref. Ex. nunber. R1 R2 25 CH2Br H
Yield NMR (CDC13) 3.44(2H, s),4.49(2H, s), 7.03(1H, d,J=2H), 20-7.35

(1H, M, 7.41 (1H, d, J=8 Hz), 7.50-7.65 (5H, n). 26 A CH2Br 43 3. 44 (2H,
s), 4.71 (2H, s), 7.06 (1H, s), 7.20-7.I88 (6H, m. REFERENCE EXAMPLE 27
Synt hesi s of ethyl (2, 8-0x0-4-phenyl-2,6,7,8 5

t et rahydr oxycycl opent a[ g] chr onmen- 3-yl )acetate OCH2CH3

the crude crystal (approximately 2.6 g) of ethyl 2-[6-
(bromomethyl)-7-chloro-2-oxo-4-phenyl-2H~chromen-3-

yllacetate. The crude crystal was dissolved in acetic acid

(50 ml) and concentrated hydrochloric acid (25 ml), and

5 heated under reflux for 30 minutes. The reaction solution

was concentrated under reduced pressure, and the resultant

residue was dissolved in a solvent mixture of THF (10 ml)

. and ethyl acetate (50 ml), and then washed with water

followed by a saturated aqueous solution of sodium hydrogen

10 carbonate and a saturated aqueous solution of sodium

chloride. After drying over magnesium sulfate, the solvent

was distilled off under reduced pressure, and the residue

was washed with ethyl acetate to obtain a crude crystal

(1.78 g, yield: 44%) of the title compound. The compound

15 was used in the next reaction without further purification.

NMR (CDCl;) &: 3.43 (2H, s), 4.58 (2H, s), 7.11 (1H, s),

. 7.20~7.30 (2H, m), 7.48 (1H, s), 7.50-7.65 (3H, m).

REFERENCE EXAMPLE 25-26
20 The compounds of table 5 were obtained by the method
similar to that in Reference Example 24.

Table 5



190 A suspension of chrom um oxide (33 g) in nethylene chloride (300 m)
was conbined with 3,5-di nethyl pyrazole (32 g) at -10C in one portion.
After stirring at the same tenperature for 15 m nutes,

et hyl (2- oxo- 4- phenyl -2,6,7,8 5 tetrahydrocycl opent a[ g] chronen-3-yl)acetate
was added. After the reaction solution Vi stirred at -10C for 2 hours,
and conbined with water, and the organic |ayer was washed with diluted
hydrochl oric acid and water, and dried over magnesium sulfate. The sol vent
was distilled off 10 under reduced pressure, the resultant residue was
purified by& silica gel cQlum cﬁromat ography (eluent: ethyl acetate),
and further*% N zation from ethyl acetate to obtain the
title conpound ( 5% . fb Mel ting point: 145-148C. NWR
(CDC13) 6: 1.23 ( , 2.7p (2H, t, J =6 Hz), 3.08 (2H, t, J
= 6 Hz), 3.4]1( - 9 Hz), 7.10 (1H, s), 7.28 (2H, m,
7.55 (3H, : 0, 1715, 1615, 1563 cm 1.

Anal ysis fo C.72.92 ¥'5.01 Found (% : C 73.15 H:5.20

Ref.Ex. Yield NMR
o number  R! R (%) (CDCl,)
25 CH,Br H 50 3.44 (2H, s), 4.49 (2H, s),

7.03 (1H, d, J=2H),
20-7.35 (1H, m),
7.41 (1H, d, J=8 Hz),
7.50-7.65 (5H, m).

26 Cl CH,Br 43 3.44 (2H, s), 4.71
(2H, s), 7.06 (1H, s),
7.20-7.70 (6H, m).

REFERENCE EXAMPLE 27

Synthesis of ethyl (2, 8-oxo-4-phenyl-2,6,7, 8-

5 tetrahydroxycyclopenta[g]chromen-3-yl)acetate

0




25 REFERENCE EXAMPLE 28 191 Synthesis of (2, 8-dioxo-4-phenyl-2,6,7,8

t et rahydr ocycl opent.a[ g] chronen-3-yl )acetic acid OH 0O

Et hyl (2, 8- di oxo- 4- phenyl -2,6,7,8- 5 _

t et rahydrocycl opent a[ g] chronmen-3-yl)acetate (1.2 g) was dissolved in acetic
acid (20 m) and concentrated hydrochlorlig® acid (10 m ), and heated under
ref lux for 30 mnutes. The reaction solution was concentrated under
reduced pressure, and the resultant residue was di ssolved 10 in a sol vent

m xture of THE (10 m ) and ethyl acetate (50 mnl), and then washed with

wat er followed by &wtarrsdteed ofqugntsnisod ubkddeof (ZDdigym iy dmeg®ylene
carbonate and a saturated aqueous solution of sodiumchloride. After

drying overchngnﬁdéum3nﬂfml¢,WAKEeehbeﬁéwmﬁiﬂﬂSBLELadmbSh?ﬁby&ﬁd%&e
reduced pressure, and the residue was purified by recrystallization from

ethyl aceta(s2tg)obtarnotbeihi bhe peefpednd AB+87 grivirehd: af9%he Maklki ng
poi nt: 240C (deconp.). 192
temperature for 15 minutes, ethyl(2-oxo-4-phenyl-2,6,7,8-
5 tetrahydrocyclopenta[g]chromen-3-yl)acetate was added.
After the reaction solution was stirred at -10°C for 2
hours, and combined with water, and the organic layer was
. washed with diluted hydrochloric acid and water, and dried
over magnesium sulfate. The solvent was distilled off
10 under reduced pressure, the resultant residue was purified
by a silica gel column chromatography (eluent: ethyl
acetate), and further purified by recrystallization from
ethyl acetate to obtain the title compound (1.2 g, yield:
15%).
15 Melting point: 145-148°C.
NMR (CDCl;) &: 1.23 (3H, t, J = 9 Hz), 2.75 (2H, t, J = 6
‘ Hz), 3.08 (2H, t, J = 6 Hz), 3.41 (2H, s), 4.14 (2H, q, J =
9 Hz), 7.10 (1H, s), 7.28 (2H, m), 7.55 (3H, m), 7.71 (1H,
s).
20 IR(KBr): 2980, 1715, 1615, 1563 cm™.
Analysis for C,,H;,0;
Calecd (%): (C:72.92 H:5.01

Found (

o

)+ C:73.15 H:5.20

25 REFERENCE EXAMPLE 28



5 NV\R (CDC13 + DVMSO-d6 1 drop) 5: 2.74 (2H, t, J =6 Hz), 3.08 (2H,
6 Hz), 3.40 (2H, s), 7.11 (1H, s), 7.32 (2H, m , 7.56 (3H m , 7
3400- 2400, 1713 cm 1. Analysis for C20H1406 Calcd (% : C 71.

s) | R(KBr)

t
. 68

H:4.22 Found (%: C.71.40 H 4.50 EXAMPLE 1 10 Synthesis of

N- (2, 6-di net hoxyphenyl ) - 2- ( 2- oxo- 4- phenyl1:91 _
2,6,7,8-tetrahydrocycl openta[ g] chronen-3-yl)acetam de A solution of
(2- oxo-4-phenyl -2, 6,7, 8 tetrahydrocycl openta[g] chronen-3-yl)acetic acid
(150 ng) in 15 THE (10 m) was conbi ned with di nmet hyl formam de (DMF, 1

drop) and ofmhyheshkoride (0.06fm ),

30 m nut es.

to 193 a solution of 2,6-dinethoxyaniline (79 ng) and

m) in THE

‘10

15

and st(kr, Bediakoraephehgper, &t gr, e —f or

The reaction solution was concentrated under reduced pressure,
and the restétrnabhydresydluepensady$shkvmdni-8-JiHEacé@inl heiand added dropwi se

(%rﬂ) . After stirring at

Ethyl(2,8-dioxo-4-phenyl-2,6,7, 8-
tetrahydrocyclopenta[g]chromen-3-yl)acetate (1.2 q) was
dissolved in acetic acid (20 ml) and concentrated
hydrochloric acid (10 ml), and heated under reflux for 30
minutes. The reaction solution was concentrated under
reduced pressure, and the resultant residue was dissolved
in a solvent mixture of THF (10 ml) and ethyl acetate (50
ml), and then washed with water followed by a saturated
aqueous solution of sodium hydrogen carbonate and a
saturated aqueous solution of sodium chloride. After
drying over magnesium sulfate, the solvent was distilled
off under reduced pressure, and the residue was purified by
recrystallization from ethyl acetate to obtain the title
compound (0.87 g, yield: 79%).

Melting point: 240°C (decomp.).

triethylamne (0.1



roomtenperature for 1 hour, the solvent was distilled off under reduced
pressure, and the resultant residue was 5 conbined with water, and
extracted with ethyl acetate. The extract was washed with dil uted
hydrochloric acid followed by a 1 N solution of sodi um hydroxi de and
water, dried over magnesium sulfate, and%%en concentrated. The resultant
residue was purified by recrystallization fromethyl 10 acetate-THF to
obtain the title conpound (146 ng, yield: 64% . Mlting point: 213-215C
NVMR (CDC13) 5: 2.09 (2H, m , 2.81 (2H, t, J =7 Hz) , 2.99 (2H, t, J =7
Hz), 3.46 (MR HCPC3.378+ (BMSOsy, 6. odopdH, od, 2.7 J(2H,8 tiz) J, 6. 85HEIH, S)
, 7.14 (1H, t, J =8 Hz) , 7.26 (1H, s) , 7.43 (2H m , 7.50 (1H m

| RCKBr): 1787081686, 15087 cal 6 HANgl y3i40 f Q2HLC28K25N0E.10. P1HROs Cal ad 309 :
C.73.25 H'5.58 N3.05 20 Found (%: C: 73.04 H 5.79 N 3.14 EXAMPLE 2-14 The
conpounds of2HEabhe, 67wWe6e (BR} anned7usBNg1H2- 8X0- 4-

phenyl -2, 6, 7, 8-t etrahydrocycl opent a[ g] chronen-3-yl )acetic 25 acid by the
met hod si m tr(xa#) ¢ tod+edbo@mierd. k94 Table 6

5 Analysis for C,,H,,0O,
Calcd (%): C:71.85 H:4.22

Found (%): C:71.40 H:4.50

EXAMPLE 1
10 Synthesis of N- (2, 6-dimethoxyphenyl) -2- (2-oxo-4-phenyl-

2,6,7,8-tetrahydrocyclopenta[g]chromen-3-yl)acetamide

0 0 HC
0
=
N
H
OCH,
[
A .solution of (2-oxo-4-phenyl-2,6,7,8-

tetrahydrocyclopenta[g]chromen-3-yl)acetic acid (150 mg) in
15 THE (10 ml) was combined with dimethylformamide (DMF, 1
drop) and oxalyl chloride (0.06 ml), and stirred at room
temperature for 30 minutes. The reaction solution was
concentrated under reduced pressure, and the resultant

residue was dissolved in THF (10 ml), and added dropwise to



Exanpl eYi el dMel ti ng Poi nt nunber (C) RLR2R3( o) (Recrystallization sol vent)
20Et OEt H64216- 219AcOEt - THF) 3CH( CH3) 2CH( CH3) 2H40261- 263( AcOEt - THF)
AEt Et H54279- 281( AcCEt - THF) 5MeOVEHA42232- 237( AcOEt )
6Et HH46234- 237( AcCEt - THF) 70MeHH40219- 222( AcCEt - THF)
8OV OVeMe73237- 239( AcCOEt - THF) 90VBOHH7217193181( AcOEt) 100VeOVEOH40160
(deconp.) (AcOEt) 110H OMeOWE32170-172(AcOE) 120CF3 HH21191- 194( AcCEt)
130CH (CH3) 2 OCH (CH3) 2H33181-186( AcCEt) 14cycl opentyl oxy
HA7224- 226( AcCEt) cycl opentyl oxy EXAMPLE 15 5 Synt hesi s of
N—(3,5-diChaorosdlpyibdyl)oZ—(ZQD%Dd&mﬁﬁﬂuﬂyaniline (79 mg) and
2,6,7,8-tetrahydrocycl opent a[ g] chronen- 3-yl )acet am de
triethylamine (0.1 ml) in THF (5 ml). After stirring at
room temperature for 1 hour, the solvent was distilled off
under reduced pressure, and the resultant residue was
5 combined with water, and extracted with ethyl acetate. The
extract was washed with diluted hydrochloric acid followed
by a 1 N solution of sodium hydroxide and water, dried over
. magnesium sulfate, and then concentrated. The resultant
residue was purified by recrystallization from ethyl
10 acetate-THF to obtain the title compound (146 mg, yield:
64%) .
Melting point: 213-215°C.
NMR (CDCl;) &: 2.09 (2H, m), 2.81 (2H, t, J = 7 Hz), 2.99
(2H, t, J =7 Hz), 3.46 (2H, br) 3.78 (6H, s), 6.54 (2H, d,
15 J =8 Hz), 6.85 (lH, s), 7.14 (1H, t, J = 8 Hz), 7.26 (lH,
s), 7.43 (2H, m), 7.50 (1H, m).
. IR(KBr): 1707, 1686, 1508 cm™.
Analysis for C,gH,NO,0.2H,0
Calcd (%): C:73.25 H:5.58 N:3.05

20 Found (%): C:73.04 H:5.79 N:3.14

EXAMPLE 2-14
The compounds of table 6 were obtained using (2-oxo-4-
phenyl-2,6,7,8-tetrahydrocyclopenta[g]chromen-3-yl)acetic

25 acid by the method similar to that in Example 1.



195 A solution of (2-oxo-4-phenyl-2,6,7,8

t et rahydr ocycl opent a[ g] chronen-3-yl )acetic acid (150 ng) in THF (10 m)
was conbined with DM (1 drop), and the m xture 5 solution was conbi ned
with oxalyl chloride (0.06 mM), and stirred at roomtenperature for 30
m nutes. The reaction solution was concérfi4 at ed under reduced pressure,
and the resultant residue was dissolved in THF (10 m ), and added
dropwi se to a suspension of 4-am no-3, 5-dichloropyridine 10 (100 ng) and
sodi um hydride (60% in oil) (40 ng) in THF. After stirring at room

t enper at ur eTabkenbght, the reaction solution was conbined with water, and
extracted with ethyl acetate. The extract was washed with water, dried
over magnesium sulfate, and_then concentriated. The resul4ant 15 residue
was purified b Lal | i Zgt| ; - to obtain the

title conpound el ting point:
257-259C. NMR , 2.90 (2H, t, J = 196

. Example Yield Melting Point

number (°C)
R! R? R® (%) (Recrystallization
solvent)
2 OEt QOEt H 64 216-219 AcCOEt-THF)
3 CH(CH;), CH(CH,), H 40 261-263 (ACOEt-THF)
4 Et Et H 54 279-281 (AcCOEt-THF)
5 Me OMe H 42 232-237 (AcOEt)
6 Et H H 46 234-237 (AcOEt-THF)
7 OMe H H 40 219-222 (AcOEt-THF)
8 OMe OMe Me 73 237-239 (AcOEt-THF)
9 OMe OH H 72 179-181 (AcOEt)
10 OMe OMe OH 40 160 (decomp.)
({AcOEt)

11 OH OMe OMe 32 170-172 (AcOE)
12 OCF, H H 21 191-194 (AcOEt)

‘ 13 OCH (CH,), OCH(CH,), H 33 181-186 (AcOEt)
14 cyclopentyloxy H 47 224-226 (AcOEt)

cyclopentyloxy

EXAMPLE 15

5 Synthesis of N-(3,5-dichloro-4-pyridyl)-2-(2-oxo-4-phenyl-

2,6,7,8-tetrahydrocyclopentalg]chromen-3-yl)acetamide



57 Hz) , 2.99 (2H, t, J =7 Hz) , 3.71 (6H, s) , 6.54 (1H, s) , 6.56 (2H,
d J =8 Hz), 6.86 (1H, bs), 7.06 (1H, s), 7.15 (1H t, J =8 Hz) , 7.33
(5H, m . IR(KBr) : 1699, 1655, 1306, 1144 cm 1. Analysis for
C25H18N2C3C12. 0. 3H20O Calcd (% : C. 63.79 H 3.98 N:5.95 Found (% : C: 63.56

H 4.10 N:5.71 EXAVPLE 16-21 10 The conpourftss of table 7 were obtained using
(2- oxo-4- phenyl-2,6,7,8-tetrahydrocycl opental g] chronmen-3-yl)acetic acid
by the nethod simlar to that in Exanple 15. Table 7 Exanpl eYiel dMelting
Point (C) nunber RLR2R3(% (Recrystal l i zati on sol vent)

16CF3HC 55198- 200(AcCEt) 17FRF46247 49('8r(l;l | PE) 18CF3FH19194- 196( AcOEt)
190CF3HC 84189~4 ( F 3HCF338220- 221( AcCEt)

e -
197 EXAMPLE 4 '
Y
‘ A solution of (2-oxo-4-phenyl-2,6,7, 8-

tetrahydrocyclopenta[g]chromen-3-yl)acetic acid (150 mg) in
THE (10 ml) was combined with DMF (1 drop), and the mixture
5 solution was combined with oxalyl chloride (0.06 ml), and
stirred at room temperature for 30 minutes. The reaction
solution was concentrated under reduced pressure, and the
resultant residue was dissolved in THF (10 ml), and added

dropwise to a suspension of 4-amino-3,5-dichloropyridine

10 (100 mg) and sodium hydride (60%, in oil) (40 mg) in THF.
. After stirring at room temperature overnight, the reaction

solution was combined with water, and extracted with ethyl

acetate. The extract was washed with water, dried over
magnesium sulfate, and then concentrated. The resultant
15 residue was purified by recrystallization from ethyl

acetate-THF to obtain the title compound as a colorless
crystal (60 mg, 28%).
Melting point: 257-259°C.

NMR (CDCl;) &: 2.11 (2H, m), 2.27 (3H, m), 2.90 (2H, t, J



The conpounds of table 8 to table 11 were obtained by the nethod simlar
to that in Exanple 1. 5 Table 8 ExanpleYieldMelting Point (O
nunber RLR2ZR3( % (Recrystal li zati on sol vent) 220VeOVeH57231-232( AcCOEt)
230MeOVEME61176- 177( AcCEt) 24CEt OEt H54235- 236( AcCEt )
25CH( CH3) 2CH( CH3) 201 51245- 246( AcOEt ) 26EtIE1453250- 251( AcOEt) Table 9
Exanpl e nunber Yield Melting Point (C 198 RRRR4( % ) (Recrystallization
solvent) 27MeMeOMEH75236- 237( AcCEt) 28MeMeOVEME74166- 167 ( AcCOEL)
29MeMeCEt H75230- 231( AcCEt ) 30MeMeEt H74259- 260( AcCEt ) 31MeMeCH ( CH3)
2H74252- 2537 ABOEL ) 2320CHI2H, 4BVe 63227 -12228( AR CFL ) (88( CGsl2) 6.54 (1H, s),
40Et H60196- 197( AcCEt )

6.56 (2H, d, J = 8 Hz), 6.86 (1lH, bs), 7.06 (1H, s), 7.15

(l1H, t, J = 8 Hz), 7.33 (5H, m).

IR(KBr): 1699, 1655, 1306, 1144 cm™.
5 Analysis for C,H;¢N,0,C1,:0.3H,0

Calcd (%): C:63.79 H:3.98 N:5.95

Found (%): C:63.56 H:4.10 N:5.71

EXAMPLE 16-21
10 The compounds of table 7 were obtained using (2-oxo-4-
phenyl-2,6,7,8~tetrahydrocyclopenta[g]chromen-3-yl)acetic

acid by the method similar to that in Examplé 15.

Table 7
R3
R2
Example Yield Melting Point (°C)
number R? R? R® (%) (Recrystallization
solvent)
16 CF, H Cl 55 198-200 (AcOEt)
17 F F F 46 247-24% (THF-IPE)
18 CF, F H 19 194-196 (AcOEt)
19 CCF; H Cl 84 189-191 (AcOEt)
20 CF, H F 57 186-187 (AcOEt)
21 CF, H CF, 38 220-221 (ACOEt)




34(CH2) 4CH (CH3) 2H53235-236( AcOEt) 35(CH2) 4Et H55240-241(AcCEt) 0 Table
.10 Exanple Yield Melting Point (C nunber RLR2ZR3(% (Recrystallization

sol vent) 36C HOVE48249- 250( AcOEt ) 370 HOEt 55246- 247 ( AcCEt)

38C HEt 48296- 297( AcCEt) 39C HCH (CH3) 255289-290( AcOEt)

40C C1Owve83289- 291( THF) 41FHOWE73196- 198(1ACIOEL - THF) 42FHCH ( CH3)

275255- 256( AcCEt - THF) 43FHOCH( CH2) 355249- 252( AcCOEt ) 44FHcycl openty
38253-254(AcCEt) loxy 1 2 3 5 Table 11

EXAMPLE 22-46

The compounds of table 8 to table 11 were obtained by the
method similar to that in Example 1.

5 Table 8

Hy

® Cl

2
R
Example Yield Melting Point (°C)
number R! R? R (%) (Recrystallization
solvent)
22 OMe OMe H 57 231-232 (AcOEt)
23 OMe OMe Me 61 176-177 (AcOEt)
24 OEt OEt H 54 235-236 (AcOEt)
25 CH(CH,), CH(CH,), Cl 51 245-246 (ACOEt)
26 Et Et H 53 250-251 (AcOEt)
. : Table 9
3
R
Example Yield Melting Point (°C)

number



199 ExanpleYieldMelting Point (C nunberRIR2(% (Recrystallization sol vent)
450MeH60247- 249 (THF) 46CH (CH3) 2H42280-282 (THF) EXAMPLE 47-69 The

conpounds of table 12 were obtained by the nethod 5 simlar to that

Exanpl e 15. Table 12 ExanpleYieldMelting Point (C

nunber RLRZR3R9( % (Recrystal |l i zati on sol velri§ 47FFH2- CF3, 4- C155172- 174
(AcCEt) 480 O H2- CF3, 4- C161203- 206 ( AcOEt) 49MeClH2- CF3, 4- C174236- 239
(AcCOEt-1PE) 200 50Me ClH2- CF3 4- F78224- 226(AcCEt-I Pg)lSSi\I\/EOEC] :_%E) 453:\/9

CF3) 51239- 240( AcCEt 54 PE),, ClHz2- 37214 t-

&3- )C12- CF3, 4(c:| 51202- 2 4(A t-I PE)O%g R/EHZ é&@crﬁséﬁg%%it%@(m@t)

55C MeH2- GE3,—4-C-93214- 216( AcCEL) solvent
27’

in

7

Me Me OMe H 75 236-237 (AcOEt)
28 Me Me OMe Me 74 166-167 (AcOEt)
29 Me Me OEt H 75 230-231 (AcCOEt)
30 Me Me Et H 74 259-260 (AcOEt)
31 Me Me CH(CH;), H 74 252-253 (AcOEt)
32 (CH,),  OMe H 63 227-228 (AcOEt)
33 (CH,),  OEt H 60 196-197 (AcOEt)
34 (CH,), CH(CH,), H 53 235-236 (AcCOEt)
35 (CH,), Et H 55 240-241 (AcOEt)
. Table 10
3
R

Example Yield Melting Point (°C)

‘ number R' R? R® (%) (Recrystallization
solvent)

36 Cl H OMe 48 249-250 (AcOEt)

37 Cl H OEt 55 246-247 (AcOEt)

38 Cl H Et 48 296-297 (AcOEt)

39 Cl H CH(CH,), 55 289-290 (AcOEt)

40 Cl Cl1 OMe 83 289-291 (THF)

41 F H OMe 73 196-198 (AcOEt-THF)

42 F H CH (CH,), 75 255-256 (ACOEt-THF)

43 F H OCH (CH,) ,4 55 249-252 (AcOEt)

44 F' H cyclopenty 38 253-254 (AcOEt)

loxy

5 Table 11



56( CH2) 3H2- CF379191-193( AcCEt) 57(CH2) 33- Me2- CF368205-207( AcOEt) 58( CH2)
33- Me2- CF3, 4-F77204-205(AcCEt) 59(CH2) 33- Me2-CF3, 4-C 59182-184(AcCEt)
60( CH2) 34- Me2- CF364224-226( AcCEt) 61(CH2) 34-Me2-CF3, 4-F68234-236( AcOEt)
62(CH2) 34-Me2-CF3, 4-C 61235-236(AcCEt) 63(CH2) 33,

5-di - Me2- CF381264- 265( AcOEt) 64(CH2) 33, 134di - Me2- CF3, 4-F72226-228( AcCEt)
65(CH2) 33, 5-di - Me2-CF3, 4-0 78221-223(AcCOEt) 66(CH2)

34- F2- CF374221- 223( AcOEt) 67(CH2) 34-F2-CF3, 4-F88234-236(AcOEt) 68(CH2)
34-F2-CF3, 4-F71232-234(AcCEt) 69Me O H CF363224- 225( AcOEt - | PE) EXAMPLE 70
Synt hesi s of (3- g) hyl agisno) nethy! } - 2- oxo- 4-

phenyl - 2H chr one & met@o!:xjp ; '

sol ution of 2-[6- -7-chlidr o- 2- -4 phenyl - 2H chronmen- 3-yl ]
acetic acid (0. 13 < ad_ conbi h DVE (1 drop) and oxal yl
chl ori de (51s|3 ‘ Hrrpe afdre for 1 hour. The reaction

R
Example Yield Melting Point (°C)
number R! R? (%) (Recrystallization
solvent)
@ 15 OMe H 60  247-249 (THF)
46 CH(CH,), H 42 280~-282 (THF)

EXAMPLE 47-69
The compounds of table 12 were obtained by the method
5 similar to that in Example 15.

Table 12

R4
Example Yield Melting Point (°C)
nmber R R R R (%) (Recrystallization
solvent)
47 F F H 2-CF;, 4-Cl 55 172-174 (AcOEt)
48 Cl Cl H 2-CF,;, 4-Cl 6l 203-206 (AcOEt)
49 Me Cl H 2-CF,;, 4-Cl 74 236-239 (AcOEt-IPE)




201 solution was concentrated under reduced pressure, and the resultant
resi due was dissolved in THE (2 m), and added . dropwi se to a solution of
2, 6-di met hoxyaniline (46 m) and triethylamne (86 mM) in THE (2 m) at
OC. After stirring 5 for 1 hour, the reaction solution was conbined with
water, and the solution was extracted wad9 et hyl acetate. The extract was
washed with a 1 N solution of hydrochloric acid followed by a saturated
aqueous sol ution of sodiumchloride, a saturated agueous solutlon of

sodi um hyd a?ur t
sl

chloride, a after dryi over madn ul

distilled o under re EC pressur gc 13u n ( %solved
in THE (2 , CO ne a soldt H o i get hyl g i n THE
(1 m), and; 15 stlmrffred wover nrallght THe eqlc Lon ol ;}?8% lf‘)r at ed
under reduc%j pres anlg the res IgEa lsi in ethyl
acetate (30g4l), ary ?Hen ywashed wi th @.sa ura 33 Yon of
sodiun1ch|o 4 de. Aﬂ drying over esiums 'ﬁt mas

distilled of f re ed pressire. he g S
purified bysa sili c(@ - 3el cg m chr &Eogr;phy5 eI ue% O%
chIoroforn}gpthanoltg'heoq§ moni a 3 21:°071), cand f ﬁ

fied by
recrystalligation f&gzlgﬁ et hy acetatg Eé Qbfai n68the téﬁlﬁG r%gg nd (81 ny,

(
yield: 50%¢; (CH);  4-Me 2-CF,, 4-C1 61 235-236 (ACOEt)
63 (CH);  3,5-di-Me 2-CF, 81 264-265 (ACOEL)
64 (CH);  3,5-di-Me 2~CF,, 4-F 72 226-228 (ACOEL)
o 65 (CH),  3,5-di-Me 2-CF,, 4-C1 78 221-223 (ACOEt)
66 (CH),  4-F 2-CF, 74 221-223 (ACOEt)
67 (CH),  4-F 2-CF,, 4-F 88 234-236 (ACOELt)
68 (CH),  4-F 2-CF,, 4-F 71 232-234 (ACOEt)
69 Me CL H 2-CF, 63 224-225 (ACOEt-IPE)
EXAMPLE 70

Synthesis of 2-[7-chloro~6-{ (dimethylamino)methyl}-2-oxo-4-
phenyl-2H—chromen—3—yl]—N—(2,6—dimethoxyphenyl)acetamide

Cl 0 0 HC
0

o () _

!

OCH,

A solution of 2-[6-(bromomethyl)-7-chloro-2-oxo~4-
phenyl-2H-chromen-3-yllacetic acid (0.13 g) in THF (3ml)
was combined with DMF (1 drop) and oxalyl chloride (56 ml),

and stirred at room temperature for 1 hour. The reaction



25 Melting point: 221-223C. 202 5 NWR (CDC13) 5: 2.17 (6H, s), 3.41 (2H,
s), 3.48 (2H, brs), 3.79 (6H, brs), 6.54 (2H, d, J=8 Hz), 7.08 (1H, brs),
7.15 (1H, t, J=8 Hz), 7.35-7.60 (8H, nm. IR(KBr): 1732, 1661, 1560, 1478
cm'. Analysis for C28H27N206C1 Calcd (% : C:66.33 H'5.37 N:5.53 Found (%:
C.66.17 H:5.38 N 5.22 EXAMPLE 71-73 10 TH®Ilconpounds of table 13 were
obtained by the nmethod simlar to that in Exanple 70. Table 13
Exanpl eYi el dMel ting Poi nt nunber (% (C) RLR2(Recrystallizati on solvent)
71nor phol i n-4-yl OM53209-211 (AcCEt) 72NMe2CH (CH3) 254301- 303 (AcOEt)
73nor phol i nsdiyt bl Craks2 533069 At ChJe 203 cB¥ANAL lorbs sure, and the
resultant residue was dissolved in THF (2 ml), and added
dropwise to a solution of 2,6-dimethoxyaniline (46 ml) and
triethylamine (86 ml) in THF (2 ml) at 0°C. After stirring
5 for 1 hour, the reaction solution was combined with water,
and the solution was extracted with ethyl acetate. The
extract was washed with a 1 N solution of hydrochloric acid
. followed by a saturated aqueous solution of sodium chloride,
a saturated aqueous solution of sodium hydrogen carbonate
10 and a saturated aqueous solution of sodium chloride, and
after drying over magnesium sulfate, the solvent was
distilled off wunder reduced pressure. The resultant
residue was dissolved in THF (2 ml), combined with a
solution of dimethylamine (200 mg) in THF (1 ml), and
15 stirred overnight. The reaction solution was concentrated
under reduced pressure, and the resultant residue was
‘ dissolved in ethyl acetate (30 ml), and then washed with a
saturated aqueous solution of sodium chloride. After
drying over magnesium sulfate, the solvent was distilled
20 off under reduced pressure. The resultant residue was
purified by a silica gel column chromatography (eluent:
chloroform-methanol-aqueous ammonia=30:1:0.1), and further
purified by recrystallization from ethyl acetate to obtain

the title compound (81 mg, yield: 50%).

25 Melting point: 221-223°C.



Synt hesis of 2-[7-chl oro-6-{(norpholin-4-yl)nethyl}-2-oxo-

4- phenyl - 2H chronen- 3-yl ] -N-(4-chloro-2- trifluoronethyl phenyl)acetamde 5
A sol ution of 2-[6-(brononethyl)-7-chloro-2-o0xo0-4- phenyl -2H chronen- 3-yl ]
acetic acid (0.20 g) in THE (5 mM) was conbined with DM (1 drop) and
oxalyl chloride (86 m), and stirred at 20@m tenperature for 1 hour. The
reaction 10 solution was concentrated under reduced pressure to obtain the
resi due, which was dissolved in THE (3m ), and added dropwi se to a

suspensi on of 4-chloro-2- trifluoronethylaniline (69 m) and sodi um hydride
(60% in oONMR i(GDTHE (&:nR) 14t (68, ANHter3stlir(2mg &f,reoasliouenpaisture
for 12 hours, the reaction solution was conbined with water, and the
product was3eX®rdeétedbwishh ety (canetdt es=Fhezpxt racs was,wasked witiy a 1
N solution of hydrochloric acid followed by a saturated aqueous sol ution
of sodium chilByide, Jag8sHEU; avedsaqueousssg!l wyi.on 204 of sodi um hydrogen
carbonate and a saturated aqueous solution of sodiumchloride, and after
drying over IR(mgresi umsul fede, 1560 solyemtopms distilled of f under

reduced pressure. The resultant residue was dissolved in 5 THE (2 m),

combi ned V\jAhampgpbotbgecgagzgjzomj), and stirred

Calcd (%): C:66.33 H:5.37 N:5.53

Found (

oe

): C:66.17 H:5.38 N:5.22

EXAMPLE 71-73

10 The compounds of table 13 were obtained by the method
similar to that in Example 70.

Table 13

Cl 0 0 R

) L
Example Yield Melting Point
number (%) (°C)
R* R? (Recrystallizati
on solvent)
71 morpholin-4-yl OMe 53 209-211 (AcOEt)
72 NMe, CH(CH,), 54 301-303 (AcOEt)

73 morpholin-4-yl CH(CH,), 53 296-298 (ACOEt)




for 3 days. The reaction solution was concentrated under reduced pressure,
and the resultant residue was dissolved in ethyl acetate (30 nl), and then
washed with a saturated aqueous solution of sodiumchloride. After drying
over 10 magnesium sulfate, the solvent was distilled off under reduced
pressure. The resultant residue was purifa®d by a silica gel colum
chromat ogr aphy (el uent: chloroform nethanol-aqueous ammoni a=40:1:0.1), and
further purified by recrystallization fromethyl acetate to obtain the
title 15 conmpound (112 ng, yield: 57%. Melting point: 205-207C. NWR
(CDC13) 5: BXBBMPRE4B4(4H, m), 3.45-3.65 (8H m, 7.21 (1H, s), 7.30-7.40
(2H, m, 7.45 (1H s), 7.45-7.65 (5H m, 8.08 (1H d, J=9 Hz), 8.24 (1H,
brs). 20 | RE¥Bthesiz2mf 18637-th30rot81Q (awkrphAlanyai-51f) ale tGAH2IN2RAHCL2F3
Calcd (99: C58.90 H 3.92 N:4.74 Found (%: C 58.90 H 3.89 N 4.61 25
EXAMPLE 75- #9pR6byTh2Heohpomads3ei/ 11 akl-¢4i4hwere-obt ai ned by t he net hod
simlar to that in Exanple 74. Table 14 C

trifluoromethylphenyl)acetamide

>

CF,

A solution of 2-[6-(bromomethyl)-7-chloro-2-oxo-4-
phenyl-2H-chromen-3-yl]acetic acid (0.20 g) in THF (5 ml)

was combined with DMF (1 drop) and oxalyl chloride (86 ml),

and stirred at room temperature for 1 hour. The reaction

10 solution was concentrated under reduced pressure to obtain
. the residue, which was dissolved in THF (3ml), and added
dropwise to a suspension of 4-chloro-2-
trifluoromethylaniline (69 ml) and sodium hydride (60%, in

oil) in THF (2 ml) at O0°C. After stirring at room

15 temperature for 12 hours, the reaction solution was
combined with water, and the product was extracted with

ethyl acetate. The extract was washed with a 1 N solution

of hydrochloric acid followed by a saturated agueous

solution of sodium chloride, a saturated aqueous solution



5 Exanpl eYi
4- phenyl -1 -

el dMelting Point (C nunber R (% (Recrystallization solvent)
75pi perazi nyl H74201- 203 (AcCEt -1 PE) nethyl

76CH2NMe2H35176- 178 ( AcCEt - | PE) 77nor phol i n-4- H36171-172 ( AcCE- | PE)
yl met hyl 7801 CH2NMe295215- 217( AcOEt - | PE)  79C1 nor phol i n- 4- 69216- 218

( ACCEt - | PE)

yl met htyl EXAMPLE 80 Synt hesiX)4f

[ 7-chl oro-3-{2-(2, 6-di net hoxyani | i no) - 2-
oxoet hyl } - 2- oxo- 4- phenyl - 2H chronen- 6-yl ] net hyl acetate 206 CH3COO

10

15

20

25

of sodium hydrogen carbonate and a saturated agueous
solution of sodium chloride, and after drying over
magnesium sulfate, the solvent was distilled off under
reduced pressure. The resultant residue was dissolved in
THFE (2 ml), combined with morpholine (0.21 ml), and stirred
for 3 days. The reaction solution was concentrated under
reduced pressure, and the resultant residue was dissolved
in ethyl acetate (30 ml), and then washed with a saturated
aqueous solution of sodium chloride. After drying over
magnesium sulfate, the solvent was distilled off under
reduced pressure. The resultant residue was purified by a
silica gel «column chromatography (eluent: chloroform-
methanol-aqueous ammonia=40:1:0.1), and further purified by
recrystallization from ethyl acetate to obtain the title
compound (112 mg, yield: 57%).

Melting point: 205-207°C.

NMR (CDCl,) &: 2.35-2.45 (4H, m), 3.45-3.65 (8H, m), 7.21
(14, s), 7.30-7.40 (2H, m), 7.45 (1H, s), 7.45-7.65 (5H, m),
8.08 (1H, d, J=9 Hz), 8.24 (1lH, brs).

IR(KBr): 1725, 1663, 1530, 1310 cm™.

Analysis for C,4H,;N,0,Cl,F,

Calcd (%): (C:58.90 H:3.92 N:4.74

Found (%): C:58.90 H:3.89 N:4.61

EXAMPLE 75-79



A sol ution of 2-[6-(brononethyl)-7-chloro-2-oxo0-4- phenyl -2H chronen- 3-yl ]
acetic acid (0.13 g) in THE (3 mM) was conbined with DM (1 drop) and
oxalyl chloride (56 m), 5 and stirred at roomtenperature for 1 hour. The
reaction solution was concentrated under reduced pressure, and the
resultant residue was dissolved in THE (208 ), and added dropwi se to a

sol ution of 2,6-dinethoxyaniline (46 m) and triethylamne (86 m) in THE
(2 M) at OC. After stirring 10 for 1 hour, the reaction solution was
conbined with water, and the product was extracted with ethyl acetate. The
extract wasThashmdnpiurdds bfN sablei o ofwehyedr epbhonka asy d tHeol hewadgby a
satur ated aqueous solution of sodiumchloride, a saturated aqueous

sol uti on ofssoiliam hydthgeninarkampte 1%.and a saturated aqueous sol ution
of sodiumchloride, and after drying over nmagnesium sul fate, the solvent
was distiltaedieff4under reduced pressure. The resultant residue was
dissolved in DVF (2 m), conbined with anhydrous sodium acetate (150 ng),
and stirred_at 60C for 207 3 hours, The reaction solution was conbi ned with
wat er, andR+ 2% i and the extract
was washed wth™d : ! Oeli um chl ori de. After
dryi ng over nagneg istilled off under
reduced pressure i g/pu ified by

recrystalli pd

Example _ Yield Melting Point (°C)
number R! R? (%) (Recrystallization
solvent)

75 4-phenyl-1- H 74 201-203 (AcOEt-IPE)
piperazinyl
methyl

76 CH,NMe, H 35 176-178 (AcOEt-IPE)

77 morpholin-4- H 36 171-172 (AcOE-IPE)
ylmethyl

78 Cl CH,NMe, 95 215-217 (AcOEt-IPE)

79 Cl morpholin-4- 69 216-218 (AcOEt-IPE)

. ylmethtyl
5
EXAMPLE 80
Synthesis of [7-chloro-3-{2-(2, 6-dimethoxyanilino)-2-

oxoethyl}-2-oxo-4-phenyl-2H-chromen-6-yl]lmethyl acetate



THE to obtain the title conpound (61 ng, yield: 36%. Melting point:
229-231C. NMR (CDC13) 6: 1.99 (3H, s), 3.50 (2H, brs), 3.78 (6H, brs), 10
5.09 (2H, s), 6.55 (2H, d, J=8 Hz), 7.06 (1H, brs), 7.16 (1H, t, J=8 Hz),
7.25-7.60 (8H, m. IR(KBr) : 1737, 1732, 1477, 1260 cm1l. Analysis for
C28H24NO7CL Calcd (%: C 64.43 H 4.63 N. 2088 15 Found (% : C 64.45 H 4.95
N 2. 64 EXAMPLE 81 Synthesis of [7-chloro-3-{2-(2,6-isopropylanilino)-2-
oxoet hyl } - 2- oxo- 4- phenyl - 2H chronen-6-yl ] ] met hyl acetate 208 CH3COO 0 The
title conpound (yield: 27% was obtained by the nmethod simlar to that in
Exanpl e 80. Nbltinggygint: 292 ) 5N (CbCc13) 5: 1.15 (12H, d, J=7
Hz), 1.99 (3H s), ¥0b3 0a ), 7.00-7.60
(11H, m. IR(KBr) : 1732

1532, ) or C32H32NO5CL
.0 Fouynd (9| C: 70. 4 67 N 2.58

‘ A solution of 2-[6-(bromomethyl)-7-chloro-2-oxo-4-
phenyl-2H-chromen-3-yl]lacetic acid (0.13 g) in THF (3 ml)

was combined with DMF (1 drop) and oxalyl chloride (56 ml),

5 and stirred at room temperature for 1 hour. The reaction
solution was concentrated under reduced pressure, and the
resultant residue was dissolved in THF (2 ml), and added
dropwise to a solution of 2,6-dimethoxyaniline (46 ml) and
triethylamine (86 ml) in THF (2 ml) at 0°C. After stirring

10 for 1 hour, the reaction solution was combined with water,
. and the product was extracted with ethyl acetate. The
extract was washed with a 1 N solution of hydrochloric acid
followed by a saturated aqueous solution of sodium chloride,

a saturated aqueous solution of sodium hydrogen carbonate

15 and a saturated aqueous solution of sodium chloride, and
after drying over magnesium sulfate, the solvent was
distilled off wunder reduced pressure. The resultant

residue was dissolved in DMF (2 ml), combined with

anhydrous sodium acetate (150 mg), and stirred at 60°C for



EXAMPLE 82 Synthesis of [7-chloro-3-{2-(4-chloro-2
trifluoronethylanilino)-2-oxoethyl}-2-o0xo0-4-phenyl-2H 15
chronmen-6-yl ] nmethyl acetate 209 C1\ i0O\/0 ,. C CH3COO CF3 A solution of
2-[ 6- (brononet hyl ) -7-chl oro- 2-oxo0-4 0 phenyl -2H chronen-3-yl] acetic acid
(0.30 g) in THE (6 m) was conbined withZ2DVF (1 drop) and oxalyl chloride
(130 M), 5 and stirred at roomtenperature for 1 hour. The reaction

sol ution was concentrated under reduced pressure to obtain the residue,
whi ch was dissolved in THE (3 m), and added dropw se to a suspensi on of
4- chl or o- 2- 3| hougwet hyThai Ireretiphldsedyt bovd sadi uontyididdew{ 60 Ywaiter,
oil)(121 ng) in THE (2 10 M) at OC. After stirring for 1 hour, the
reacti on sahdtitbe wadduatbiwesl skthameder wighd &gy lproskicdt d\asan@xtchact ed
with ethyl acetate. The extract was washed with a 1 N solution of

hydr ochl or i extaicadt f eldsowesdshgda wiadhur at edh taERUS agakblis0s ST utsosh umfe

chloride, a saturated aqueous 15 sol ution of sodi um hydrogen carbonate and
a sat urat edsodfjueous160k dei on AFft esod rymrith| ®Fd Hlema gnéls ahih esulEYERY @ver
5 solvent was distilled off under reduced pressure, and the
resultant residue was purified by recrystallization from
THF to obtain the title compound (61 mg, yield: 36%).
‘ Melting point: 229-231°C,
NMR (CDCl;) &: 1.99 (3H, s), 3.50 (2H, brs), 3.78 (6H, brs),
10 5.09 (2H, s), 6.55 (2H, d, J=8 Hz), 7.06 (1H, brs), 7.16
(lH, t, J=8 Hz), 7.25-7.60 (8H, m).
IR(KBr): 1737, 1732, 1477, 1260 cm™.

Analysis for C,gH,,NO,C1

Calcd (%): C:64.43 H:4.63 N:2.68

15 Found (%): C:64.45 H:4.95 N:2.64
. EXAMPLE 81
Synthesis of [7-chloro-3-{2-(2, 6~isopropylanilino)-2-

oxoethyl}—2—oxo—4—phenyl—2H-chromen—6—yl1]methyl acetate



magnesi um sul fate, the solvent was distilled off under reduced pressure.
The resultant residue was dissolved in DWMF (3 m), conbined wth anhydrous
sodi um acetate (121 ng), 20 and stirred at 60C for 3 hours. The reaction
solution was 210 conbined with water, and the product was extracted with
ethyl acetate, and the extract was washed®0f th a saturated aqueous
solution of sodiumchloride. After drying over nmagnesiumsulfate, the
solvent was distilled off under 5 reduced pressure to obtain the residue,
whi ch was purified by a silica gel colum chromatography (eluent: ethyl
acet at e- hexane=1:2), and further purified by recrystallization from ethyl
acetate to obtain the title conmpound (126 ng, yield: 45%. 10 Melting
poi nt: 186-187C. NN@&CDClS) 5: 1. ) , s), 5.10 (2H s),
7.08 (1H, s), 7.30 D

8.17 (1H, brs). IR(KBr):
C27H18NOSC12F3 Calcd (99 :
N: 2. 25 EXA
met hod sim | to tha

The title compound (yield: 27%) was obtained by the method
similar to that in Example 80.
Melting point: 290-292°C.

5 NMR (CDCl;) &: 1.15 (12H, d, J=7 Hz), 1.99 (3H, s), 3.03
(2H, m), 3.53 (2H, s), 5.10 (2H, s), 7.00-7.60 (11H, m).
IR(KBr): 1732, 1647, 1532, 1364 cm’

Analysis for C,;,H;,NO.,C1

Calcd

oe

y: C:70.39 H:5.91 N:2.57

.10 Found (%): C:70.41 H:5.67 N:2.58

EXAMPLE 82
Synthesis of [7-chloro-3-{2-(4-chloro-2-
trifluoromethylanilino)-2-oxoethyl}-2-oxo-4-phenyl-2H-

15 chromen-6-yl]lmethyl acetate



Table 15 211 G Exanple nunber Rl R2 Yield Melting Point (C (s)
(Recrystallization solvent) 83 CH20OAc H 35 184-185 (AcOEt) 84 O CH2QAc 56
237-238 (AcCEt-1PE) EXAWMPLE 85 Synt hesis of

2-[7-chl oro- 6-{(hydr oxyl net hyl ) - 2- oxo-4- 5 _

phenyl - 2H chr onen- 3-yl ) - N- (4-chl or o- 2- tra0fd uor onmet hyl phenyl ) acet am de HO
[ 7-chl oro-3-{2-(2-chloro-4-trifluoronethylanilino)-2-

oxoet hyl } - 2- oxo- 4- phenyl - 2H chronen-6-yl] methyl acetate 10 ester (81 np)
was dissolved in a solvent mxture of THE (4 nl) and nethanol (2 m),

conbi ned with DBU 8 11 m), aad 21205tirred at roomtenperature for 30

m nutes. The reactV bn Cl

CH,G00

A solution of 2-[6-(bromomethyl)-7-chloro-2-oxo-4-

‘ phenyl-2H-chromen-3-yl]lacetic acid (0.30 g) in THF (6 ml)
was combined with DMF (1 drop) and oxalyl chloride (130 ml),

5 and stirred at room temperature for 1 hour. The reaction
solution was concentrated under reduced pressure to obtain

the residue, which was dissolved in THF (3 ml), and added
dropwise to a suspension of 4-chloro-2-fluoromethylaniline

(104 ml) and sodium hydride (60%, in oil) (121 mg) in THF (2

10 ml) at 0°C. After stirring for 1 hour, the reaction
solution was combined with water, and the product was

' extracted with ethyl acetate. The extract was washed with
a 1 N solution of hydrochloric acid followed by a saturated

aqueous solution of sodium chloride, a saturated aqueous

15 solution of sodium hydrogen carbonate and a saturated
aqueous solution of sodium chloride, and after drying over
magnesium sulfate, the solvent was distilled off under

reduced pressure, The resultant residue was dissolved in

DMF (3 ml), combined with anhydrous sodium acetate (121 mg),

20 and stirred at 60°C for 3 hours. The reaction solution was



solution was diluted with ethyl acetate (30 m), and then washed with a 1
N sol ution of hydrochloric acid followed by a saturated aqueous sol ution
of sodiumchloride, a 5 saturated aqueous sol ution of sodi um hydrogen
carbonate and 40 a saturated aqueous solution of sodiumchloride, and after
dryi ng over nmagnesium sul fate, the solvertlGvas distilled off under reduced
pressure. The resultant residue was purified by a silica gel colum
chromat ography (eluent: 10 ethyl acetate), and further purified by
recrystallization fromethyl acetate to obtain the title conpound (34 ny,
yi el d: 80%) comkinedg widimt waRdt, 243C¢ kMR (GRELR)t Swak. SxtfAdttdeqd IFGhHz),
3.48 (2H, s), 4.70 (2H, 15 d, J=6 Hz), 7.21 (1H, s), 7.30-7.40 (2H, m,
7.45-7.65 (€thylnpce8ab8, ( BHd dhel=kttgct 8vdd dshedrslth bRsKBu)xatel699,
1655, 1306, 1144 cm 1. Analysis for C25HI6NOACLI2F3 Calcd (%: C.57.49

H: 3. 09 N 2. 88u@0ufFowsrd ytan Co57.EinB. 6A1Nr2de7 EXAWPEE &fr@ihdhever
conpounds of table 16 were obtained by the method simlar to that in
Exanpl e 85.m2&ndable 16uPfBte, the solvent was distilled off under

5 reduced pressure to obtain the residue, which was purified
by a silica gel column chromatography (eluent: ethyl
acetate-hexane=1:2), and further purified by

. recrystallization from ethyl acetate to obtain the title

compound (126 mg, yield: 45%).

10 Melting point: 186-187°C.
NMR (CDCl;) &: 1.99 (3H, s), 3.49 (2H, s), 5.10 (2H, s),
7.08 (lH, s), 7.30-7.40 (2H, m), 7.45-7.65 (6H, m), 8.08
(1H, d, J=9 Hz), 8.17 (1H, brs).
IR(KBr): 1725, 1663, 1530, 1310 cm™.

15 Analysis for C,;H;(NO,Cl,F,

Calcd (

oe

): C:57.46 H:3.21 N:2.48

‘ Found (%): C:57.20 H:3.25 N:2.25

EXAMPLE 83-84
20 The compounds of table 15 were obtained by the method
similar to that in Example 82.

Table 15



Cl Exanple Yield (%9 Mlting Point (C) nunber R1L R2 (Recrystallization
solvent) 86 CH2OH H 37 226-227 (AcOEt) 87 C CH2OH 46 220-222 (AcCEt -1 PE)
EXAMPLE 88-89 The conpounds of table 17 were obtained by the nethod 5
simlar to that in Exanple 15. Table 17 Exanple Yield Melting Point (C)
nunber R ($) (Recrystallization solvent)2188 F 52 180-183 (AcOEt) 89 O 33
189-192 (THF-1PE) 214 REFERENCE EXAMPLE 29- 31 The conpounds of table 18
were obtained by the method simlar to that in Reference Exanple 7. 5

Table 18 OH

Cl
CF,

Example Yield Melting Point (°C)
number (%)

R' R? (Recrystallization

. solvent)

83 CH,OAc H 35 184-185 (AcCOEt)
84 Cl CH,0Ac 56 237-238 (AcCOEt-IPE)
EXAMPLE 85
Synthesis of 2=[7-chloro-6-{ (hydroxylmethyl)-2-oxo~-4-

5 phenyl-2H-chromen-3-yl)-N-(4-chloro-2-

trifluoromethylphenyl)acetamide

HO

Cl 0 0 Cl

CF,

[7—chloro—3—{2—(2—chloro—4—trifluoromethylanilino)—2—

oxoethyl}-2-oxo-4-phenyl-2H-chromen-6-y1] methyl acetate

10 ester (81 mg) was dissolved in a solvent mixture of THF (4

ml)

and methanol (2 ml), combined with DBU (0.11 ml), and



Ref . Ex. YieldMelting Point (C nunberR(% (Recrystallization solvent)
293- CF382159- 161( Et 20- hexane) 304- CF382202- 204( | PE)
313, 5-di - (CF3) 75193- 195( | PE- hexane) REFERENCE EXAMPLE 32-34_The conpounds
of table 19 were obtained by the method 10 similar to that in Reference
Exanpl e 27. Table 19 215 OCH2CH3 Ref.Ex.21Znunber 32 Yield Melting Point
(O R(% (Recrystallization solvent) 3,5-di-Me 16 174-276 (AcCEt) 33 3-Me
12 182-184 (AcOEt) 34 3-CF3 22 142-143 (Et 20 hexane) REFERENCE EXAMPLE
35-37 The conpounds of table 20 were obtained by the method 5 simlar to
that in RefeténcedEnammqym&lemperature for 30 minutes. The reaction
solution was diluted with ethyl acetate (30 ml), and then
washed with a 1 N solution of hydrochloric acid followed by
a saturated aqueous solution of sodium chloride, a
5 saturated aqueous solution of sodium hydrogen carbonate and
a saturated aqueous solution of sodium chloride, and after
drying over magnesium sulfate, the solvent was distilled
. off under reduced pressure. The resultant residue was
purified by a silica gel column chromatography (eluent:
10 ethyl acetate), and further purified by recrystallization
from ethyl acetate to obtain the title compound (34 mg,
yield: 80%).
Melting point: 241-243°C.
NMR (CDCl;) &: 1.85 (1H, t, J=6 Hz), 3.48 (2H, s), 4.70 (24,
15 d, J=6 Hz), 7.21 (1H, s), 7.30-7.40 (2H, m), 7.45-7.65 (6H,
m), 8.08 (1H, d, J=9 Hz), 8.19 (1lH, brs).
. IR(KBr): 1699, 1655, 1306, 1144 cm™.
Analysis for C,H;,NO,Cl,F,

Calecd (%): C:57.49 H:3.09 N:2.68

20 Found (%): C:57.52 H:3.09 N:2.57

EXAMPLE 86-87
The compounds of table 16 were obtained by the method
similar to that in Example 85.

25 Table 16



Table 20 0 OH Ref.Ex.YieldMelting Point (C nunberR (% (Recrystallization
sol vent) 353,5-di-Me 70187-190 (AcOEt) 363-Me 89247 (deconp.) (AcCEt) 216
37 3-CF3 90 200-202 (Et20-1PE) EXAMPLE 90-95 The conpounds of table 21 were
obtained by the nmethod simlar to that in Exanple 15. 5 Table 21 Exanpl e
nunber R1 R2 Yield Melting Point (C (%21Recrystallization solvent) 90 F
3-CF3 58 213-214 (AcCEt-IPE) 91 O 3-CF3 70 206-207 (THF-1PE) 92 F 4-CF3
78 250-252 (THF-1PE) 93 O 4-CF3 55 249-250 (AcCEt)

Cl
CF,
Example . Yield (%) Melting Point (°Q)
number R? R? (Recrystallization
. solvent)
86 CH,OH H 37 226-227 (AcOEt)
87 Cl CH,OH 46 220-222 (AcCOEt-IPE)

EXAMPLE 88-89

The compounds of table 17 were obtained by the method

5 similar to that in Example 15.
Table 17
0
o R
CF,
Example Yield Melting Point (°C)
number R (%) (Recrystallization
solvent)
88 F 52 180-183 (AcOEt)

89 Cl 33 189-192 (THF-IPE)




94 F 3,5-di-(CF3) 58 278-280 (THF-IPE) 95 A 3,5-di-(CF3) 70 254-256
(THF-1 PE) EXAMPLE 96- 101 The conpounds of table 22 were obtained by the
met hod 217 simlar to that in Exanple 15. Table 22 Exanpl eYi el d Melting
Point (C) nunber RLR2(% (Recrystallization solvent) 96F3, 5-di-Me19274-276
(AcCEt-1PE) 970 3, 5-di - Me12274-276 (THF- 12REB) 98F3- Me49216-217( AcCEt)
99C 3- Me60225- 227( AcCEt -1 PE) 100F3- CF319227- 229( AcCEt - | PE)
101C 3- CF343122- 123( AcCEt - hexane) 5 REFERENCE EXAMPLE 38 Synt hesi s of
3- (2- et hyl phenyl ) -6, 7-di hydr o- 5H i ndeno[ 5, 6- b] furan-2-carboxylic acid 218
A solution of (6-hydroxy-2,3-di hydro-IHinden-5-yl)(2-
nmet hyl phenyl ) net hanone (2.0 g) in DM (50 m) was conbined wth sodium
hydri de (60REFERENOE | FXAMPOENPY-Bith cooling in 5 ice. After stirring at
the sane tenperature for 30 m nutes,

The compounds of table 18 were obtained by the method

similar to that in Reference Example 7.

5 Table 18

Ref.Ex. Yield Melting Point (°C)

number R (%) (Recrystallization
solvent)

29 3-CF, 82 159-161 (Et,0-hexane)

30 4-CF, 82 202-204 (IPE)

31 3,5-di- (CFy) 75 193-195 (IPE-hexane)

REFERENCE EXAMPLE 32-34
The compounds of table 19 were obtained by the method
10 similar to that in Reference Example 27.

Table 19



the m xture was conbined with ethyl bronvacetate (1 m), and stirred for 1
hour. The reaction solution was conbined wth water and extracted with
ethyl acetate. The extract was washed with water, and then dried over
magnesi um 10 sul fate, and the solvent was distilled off under reduced
pressure. The resultant residue was diss®Med in toluene (50 m), and
conbined with DBU (2 m ). The reaction solution was heated under refl ux
overnight, and then conbined with water, and extracted with ethyl acetate.
The 15 extract was washed with water, and then dried over nagnesium
sul fate, anddthe solvent was distilled off under reduced pressure. The
resul t ant 1 yfiedpgpy a colum chromatography (packing: silica
gel, eluent: - ‘ exreXang=1: 3) to obtain a crude product of ethyl
6, 7- di hydr §- 5H i ndeno[ 5, 6- b] furan-2- car boxyl at e.

C er was dissolved in a solvent m xture of
), COOHICHd with a 1 N solution of sodi um
stirred at room tenperature for 3 hours. The
trated under reduced pressure, and the
ed with water and extracted with ethyl acetate
<[ Rhydrochloric acid. The extract was washed
4T ed over magnesi um and t he sol vent was

THE (50 m) and nettranol
hydroxide 5 (30 m), and
reacti on solution was co
resul tant residue was
after acidifying with
with water, and 10 ther

distilled ,
Ref.Ex. Yield Melting Point (°C)
number R (%) (Recrystallization solvent)
‘ 32 3,5-di-Me 16 174-276 (AcOEt)
33 3-Me 12 182-184 (AcOEt)
34 3-CF, 22 142-143 (Et,0-hexane)
REFERENCE EXAMPLE 35-37
The compounds of table 20 were obtained by the method
5 similar to that in Reference Example 28.
Table 20
0

Ref.EX. Yield Melting Point (°C)
number R (%) (Recrystallization solvent)
35 3,5-di-Me 70 187-190 (AcCEt)

36 3-Me 89 247 (decomp.) (AcOEt)



of f under reduced pressure. The resultant residue was purified by
recrystallization fromethyl acetate to obtain the title conpound (0.9 g,
yield: 3999 as a colorless crystal. 15 Melting point: 213-215C. NWR
(CbC13) b: 2.13 (2H mM , 2.17 (3H, mM , 2.91 (2H, t, J = 8 Hz) , 3.04
(2H, t, J =8 Hz) , 7.11 (1H, s) , 7.26 (24 m , 7.32 (2H m, 7.45 (1H,
s). IR(KBr) : 3400-2400, 1720 cm1. 20 Analysis for Cl19H1603 Calcd (%:
C.78.06 H'5.52 Found (%: C 77.82 H 5.59 REFERENCE EXAMPLE 39-53 25 The
conpounds of-table 23 .and tablg, 24 ined by the 220 is 5 nethod
simlar to %%at in ée erPence EXanpl %‘%I Q:‘etzg_ég;‘:.)Ex. Yield (%9 Mlting
Point (C) nuaoberR(Recrystallization solvent) 393 - Me7224Q-244( AcCEt)

404- Me76240- 244( AcCEt)

EXAMPLE 90-95
The compounds of table 21 were obtained by the method
similar to that in Example 15.

5 Table 21

CF,

Example Yield Melting Point (°C)
number R! R? (%) (Recrystallization

solvent)
90 F 3-CF, 58 213-214 (ACOEt-IPE)

. 91 Cl 3-CF, 70 206-207 (THF-IPE)

92 F  4-CF, 78 250-252 (THF-IPE)
93 Cl 4-CF, 55 249-250 (AcOEt)
94 F 3,5-di-(CF,;) 58 278-280 (THF-IPE)
95 Cl 3,5-di-(CF;) 70 254-256 (THF-IPE)

EXAMPLE 96-101

The compounds of table 22 were obtained by the method



41H63230- 231( AcOEt) 424- F48215-218( AcCEt) 434- OVe85240- 243(AcCEt) Table 24
222 indeno[ 5, 6-Db] furan-2-carboxylic acid (3 g), triethylamne (2.2 m) and
DPPA (2.9 m) in benzene (200 m) was stirred at roomtenperature for 1
hour, and then heated under reflux for 1 hour. After cooling to room
tenperature, to 5 the reaction solution 2B#dinethoxyaniline (1.6 g) was
added and then heated under reflux for 1 hour. The reaction solution was
conbined with water and chloroform O and the organic |ayer was washed with
di luted hydrochloric acid foll owed by a saturated aqueous sol ution of

sodi um 10 hydidgentoathenate Amdmpdakens.and after drying over nagnesium
sul fate, the solvent was distilled off under reduced pressure. The

resul tant r@&sbdee2®as purified by a silica gel colum chronat ography
(eluent: chlorofornm), and further purified by recrystallization from
THF-chl orof orgn 15 to obtain the title conpound as a colorless crystal (2.4

g, 53%. “ting point: 270C (deconp.). NMR (CDC13) 5: 2.11 (2H, m, 2.27
(3H, m, 2.90\(2H, t, AHz) , 299 (2H, t, J =7 FE)R13.71 (6H, s),
6.54 (1H, s), Q, Q Hii’ 6. 86 syyN7.06 (1H, s), 7.15

N
H
® CF,
Example Yield Melting Point (°C)
number R! R? (%) (Recrystallization solvent)
96 F 3,5-di-Me 19 274-276 (ACOEt-IPE)
97 Cl 3,5-di-Me 12 274-276 (THF-IPE)
o8 F 3-Me 49 216-217 (AcOEt)
99 Cl 3-Me 60 225-227 (AcOEt-IPE)
100 F 3-CF, 19 227-229 (AcOEt-IPE)
. 101 Cl 3-CF, 43 122-123 (AcOEt-hexane)

5 REFERENCE EXAMPLE 38
Synthesis of 3-(2-methylphenyl)-6,7-dihydro-5H-indenol[5, 6-

bl furan-2-carboxylic acid



(1H, t, J = 8 Hz), 7.33 (5H, n). IR(KBr) : 3241, 1659, 1557 cm'. Analysis
for C27H26N204 Calcd (%: C 78.28 H 5.92 N 6.33 25 Found (%: C 73.15

H 6.00 N 6.29 221 Ref.Ex.YieldMelting Point (C nunberRl

R2R3(% ( Recrystal l i zation solvent) 442-Me C Me53224-225 (AcCOEt) 45H
MeMe46268- 269 (AcOEt) 462- Ve MeMe39218- 229 8(AcOEt) 473-Me MeMe62224- 226
(AcOEt) 482-Me Med 78190-220 (AcOEt) 493-Me Med 33210-213 (AcCEt) 0502-Me
G 62193-195 (AcCEt - hexane) 512-Me FF40206-208 (AcOEt) 522-Me (CH2) -

486AmDr phous 533- Me (CH2) 434228-230 (AcOEt) EXAVPLE 102

N- (2, 6- D net hoxyphenyl ) -N -[ 3- (2- net hyl phenyl ) - 6, 7-di hydr o-

5FL|ndeno[5 6-Alf ur o |Jur@a 5 A solution of

‘ A solution of (6-hydroxy-2,3-dihydro-1H-inden-5-yl) (2-

methylphenyl)methanone (2.0 g) in DMF (50 ml)

was combined

with sodium hydride (60 %, in oil) (400 mg) with cooling in

5 ice. After stirring at the same temperature for 30 minutes,

the mixture was combined with ethyl bromocacetate (1 ml),

and stirred for 1 hour. The reaction solution was combined

with water and extracted with ethyl acetate.

The extract

was washed with water, and then dried over magnesium

10 sulfate, and the solvent was distilled off under reduced

. pressure. The resultant residue was dissolved in toluene

(50 ml), and combined with DBU (2 ml).

The reaction

solution was heated under reflux overnight, and then

combined with water, and extracted with ethyl acetate. The

15 extract was washed with water, and then

dried over

magnesium sulfate, and the solvent was distilled off under

reduced pressure. The resultant residue was purified by a

column chromatography (packing: silica gel,

eluent: ethyl

acetate-hexane=1:3) to obtain a crude product of ethyl 3-



EXAMPLE 102- 103 The conpounds of table 25 and table 26 were obtained by the
method simlar to that in Exanple 101. 5 Table 25 Exanpl eYi el dMel ti ng
Point (C) nunber RLIR2 R3R4(% (Recrystallization solvent) 1023- MeOVe
OVeH19208 (deconp.) (AcOEt) 1034- MeOVe OVeH53236 (deconp.) (AcOEt) 104HOWe
OveH50238- 241( AcOEt ) 1052- MeEt Et H28250 (dexonp.) (AcOEt) 1063- MeEt
Et H23225- 228( AcOEt ) 1074- MeEt Et H26250- 254( AcCEt) 108HEt
Et H42248- 251( AcOEt ) 1092- MeCEt OEt H45227 (deconp.) (AcOEt)
(2-methylphenyl) -6, 7-dihydro-5H-indeno[5, 6-b] furan-2-
carboxylate. The resultant crude product of ester was
dissolved in a solvent mixture of THF (50 ml) and methanol
(30 ml), combined with a 1 N solution of sodium hydroxide
5 (30 ml), and stirred at room temperature for 3 hours. The
reaction solution was concentrated under reduced pressure,
and the resultant residue was combined with water and
. extracted with ethyl acetate after acidifying with diluted
hydrochloric acid. The extract was washed with water, and
10 then dried over magnesium, and the solvent was distilled
off under reduced pressure. The resultant residue was
purified by recrystallization from ethyl acetate to obtain
the title compound (0.9 g, vyield: 39%) as a colorless
crystal.
15 Melting point: 213-215°C.
NMR (CDCl;) &: 2.13 (2H, m), 2.17 (3H, m), 2.91 (2H, t, J =
‘ 8 Hz), 3.04 (2H, t, J = 8 Hz), 7.11 (1H, s), 7.26 (2H, m),
7.32 (2H, m), 7.45 (1lH, s).
IR(KBr): 3400-2400, 1720 cm™.
20 Analysis for C, H,O,

Calcd (%): CC:78.06 H:5.52

): C:77.82 H:5.59

oe

Found (¢

REFERENCE EXAMPLE 39-53

25 The compounds of table 23 and table 24 were obtained by the



1103- MeOEt CEt H14210-212( AcCEt) 111HOEt OEt H45210-212( AcOEt) 1122- MeCH
(CHs). 2 CH (CHs) 2H33238 (deconp.) (AcOEt) 235 1133-MeCH (CH3) 2 CH (CH3)
2H34A (deconp.) OEt ( ¢ ) 1143- MeOve MeH19208 (deconp.) (AcCEt)

1152- MeOVe OVEMe69280 (deconp.) (AcOEt-hex) 1162- MeOVe OHH78210-212 (THF)
224 1172- MeOVEOMEOH27224-227( AcCEt ) 1182-ANHOVEOHOVE 36218-221( AcOEt)

1192- MeOVeOMEF45280 (deconp.)

method similar to that in Reference Example 38.

Table 23

Ref.Ex. Yield (%) Melting Point (°C)
number R (Recrystallization

solvent)

39 3-Me 72 240-244 (AcOEtL)

40 4-Me 76 240-244 (AcOEt)

41 H 63 230-231 (AcOEt)

42 4-F 48 215-218 (AcOEt)

43 4-0OMe 85 240-243 (AcOEtL)

5 Table 24

R3 0



(CH2C12) 1204- FOVeOMeH36246(deconp.) (AcCEt) 1214-Ove OveOMeH58238
(deconp.) (AcOEt) Table 26 ExanpleYieldMelting Point (C) nunberR R2R3R4(
o) (Recrystallization solvent) 1222-Me C MeOW35282 (deconp.) (THF) 123H
MeMeOVE28252 (deconp.) (THF) 1242-Me MeMeOWe39238 (deconp.) (AcCEt) 1253-Me
MeMeOVe47230 (deconp.) (AcOEt) 1262-Me MZR32OMe34242 (deconp.) (AcCEt)
1273- Me MeCl OVe34238 (deconp.) (AcCEt) 1283-Me Med Et 23235-239 (AcOEt)
1292-Me G A OW17275-277 (THF) 225 130 2-Me F F Ove 26 194-196 (THF)

indeno[5, 6-b] furan-2-carboxylic acid (3 gq), triethylamine
(2.2 ml) and DPPA (2.9 ml) in benzene (200 ml) was stirred

at room temperature for 1 hour, and then heated under

reflux for 1 hour. After cooling to room temperature, to
5 the reaction solution 2,6-dimethoxyaniline (1.6 g) was
added and then heated under reflux for 1 hour. The

reaction solution was combined with water and chloroform,

‘ and the organic layer was washed with diluted hydrochloric
acid followed by a saturated aqueous solution of sodium

10 hydrogen carbonate and water, and after drying over
magnesium sulfate, the solvent was distilled off under

reduced pressure. The resultant residue was purified by a

silica gel column chromatography (eluent: chloroform), and

further purified by recrystallization from THF-chloroform

15 to obtain the title compound as a colorless crystal (2.4 g,
53%).
‘ Melting point: 270°C (decomp.).

NMR (CDCl,) &: 2.11 (2H, m), 2.27 (3H, m), 2.90 (2H, t, J =
7 Hz), 2.99 (2H, t, J = 7 Hz), 3.71 (6H, s), 6.54 (1H, s),
20 6.56 (2H, d, J = 8 Hz), 6.86 (lh, bs), 7.06 (1H, s), 7.15
(lH, t, J = 8 Hz), 7.33 (5H, m).
IR(KBr): 3241, 1659, 1557 cm™.
Analysis for C,;H,,N,0,
Calcd (%): C:78.28 H:5.92 N:6.33

25 Found (%): C:73.15 H:6.00 N:6.29



131 2-Me (CH2) 4 Owe 26 195 (deconp.) 132 133 3-Me (CH2) 4 3-Me (CH2) 4
(AcCEt) Owe 47 215 (deconp.) (AcCeEt) Et 32 235 (deconp.) (AcCEt)
REFERENCE EXAMPLE 54-63 The conpounds of table 27 were obtained by the
method simlar to that in Reference Exanple 13. 5 Table 27 OH Ref

YieldMelting Point (C) Ex . . nunber 3@Rdcrystallization
Ref.Ex. Yield Melting Point (°C)
number  R! R? R’ (%) (Recrystallization solvent)
44 2-Me C1 Me 53 224-225 (AcOEt)

45 H Me Me 46 268-269 (AcOEt)
46 2-Me Me Me 39 218-219 (AcOEt)
47 3-Me Me Me 62 224-226 (AcOEt)
48 2-Me Me C1 78 190-220 (AcOEt)
49 3-Me Me Cl 33 210-213 (AcOEt)

‘ 50 2-Me Cl1 Cl 62 193-195 (AcOEt-hexane)

51 2-Me F F 40 206-208 (AcOEt)
52 2-Me (CH,), 86 Amorphous

53 3-Me (CH,), 34 228-230 (AcOEt)

EXAMPLE 102
N-(2, 6-Dimethoxyphenyl)-N'-[3-(2-methylphenyl) -6, 7-dihydro-

S5H-indeno[5, 6-b] furan-2-yl]urea

o H;0

0
CU
H H
0CH,
HC

A solution of 3-(2-methylphenyl) -6, 7-dihydro-5H-



2 1 R Rsolvent) R 54(CH2) 43-Me89203-206 (AcOEt-1PE) 55Me O 3-C 58262- 264

(AcOEt - | PE) 56(CH2) 33-d 63210-213 (AcOEt-| PE) 57(CH2). 43-d 73233- 238
(ACcOEt - | PE) 231-234 58Me O 4- CF396 ( AcOEt - hexane) 59( CH2) 33,

4- Me287189- 191 (AcOEt) 60(CH2) 33-Cl, 4-F97243-244 (AcCEt)
C 3, 4- Me286225- 227 (AcOEt) 62Br _
(AcOH H20) REFERENCE EXAMPLE 64- 65 The conpounds of table 28 were obtained

by the nethod 226 simlar to that in Reference Exanple 27. Table 28 CEt

Ref . EX. R

61Me

MeH82256-2257 (THF) 630ve O H61254- 257

EXAMPLE 102-103
The compounds of table 25 and table 26 were obtained by the

method similar to that in Example 101.

Table 25
R R’
0
o M
SPVa'n
R2
R1

Example Yield Melting Point (°C)

number R* R® R’ R' (%) (Recrystallization
solvent)

102 3-Me OMe OMe H 19 208 (decomp. )
(AcOEt)

103 4-Me OMe OMe H 53 236 (decomp. )
(AcOEL)

104 H OMe OMe H 50 238-241 (AcOEt)

105 2-Me Et Et H 28 250 (decomp. )
(AcOEt)

106 3-Me Et Et H 23 225-228 (AcOEt)

107 4-Me Et Et H 26 250-254 (AcOEt)

108 H Et Et H 42 248-251 (AcOEt)

109 2-Me OEt OEt H 45 227 (decomp. )
(AcCQEt)

110 3-Me OEt OEt H 14 210-212 (AcOEt)

111 H OEt OEt H 45 210-212 (AcOEt)

112 2-Me CH(CH,), CH(CH,;), H 33 238 (decomp.)
{AcOEt)

113 3-Me CH(CH,), CH(CH;), H 34 235 (decomp.)
(AcOEt)

114 3-Me OMe Me H 19 208 (decomp. )
(AcOEt)

115 2-Me OMe OMe Me 69 280 (decomp.)
(AcOEt-hex)

116 2-Me OMe OH H 78 210-212 (THF)



Melting Point (C) nunberYield(Recrystallization solvent) 643-C 82164-165
(AcCEt) 654-CF337134-135 (Et20-hexane) 5 REFERENCE EXAMPLE 66-67 The
conmpounds of table 29 were obtained by the method sinilar to that in

Ref erence Exanple 28. Table 29 OH Ref.Ex. nunber R Yield Melting Point
(O (0) (Recrystallization solvent) 66224 89 173 (deconp.) (AcCEt) 67
4- CF3 84 245 (deconp.) (Et20-1PE) 10 EXAMPLE 134- 153 The conpounds of table
30 were obtained by the nmethod 227 simlar to that in Exanple 1. Table 30

117 2-Me OMe OMe OH 27 224-227 (AcOEtL)

118 2-Me OMe OH OMe 36 218-221 (AcOEt)

119 2~-Me OMe OMe F 45 280 (decomp.)
(CH,C1,)

120 4-F OMe OMe H 36 246 (decomp.)
(AcOEt)

121 4-0OMe OMe OMe H 58 238 (decomp.)
(AcOEt)

Table 26

R4

R % H H 1Y
1y
/
Example Yield Melting Point (°C)
number R! R® R® R! (%) (Recrystallization
solvent)
‘ 122 2-Me C1 Me OMe 35 282 (decomp.) (THF)
123 H Me Me OMe 28 252 (decomp.) (THF)
124 2-Me Me Me OMe 39 238 (decomp. )
(ACOEt)

125 3-Me Me Me OMe 47 230 {decomp. )
(AcOEt)

126 2-Me Me Cl OMe 34 242 (decomp.)
(AcOEtL)

127 3-Me Me Cl OMe 34 238 (decomp.)
(AcOEt)

128 3-Me Me Cl Et 23 235-239 (AcOEt)

129 2-Me C1 Cl1 OMe 17 275-277 (THF)



R R2 R3 RO Yield Melting Point (C) Exanple (0) (Recrystallization

nunber solvent) 134 .(CH2) 2CO 3-d 2,6-(i-Pr)2 11 232-234 (THF-AcOEt) 135
(CH2) 2CO 3-Me 2,6-(i-Pr)2 4 203-206 (THF-AcOEt) 136 COQCH2)2 3-d
2,6-(0Owe)2 46 268-271 (THF-AcCEt) 137 Me O 3-Cl1 2,6-Me2, 4-Cl 16 292-295
(THF-1PE) 138 M d 3-Cl 2-Me, 4-C 42 285249 (AcCEt-IPE) 139 M O 3-C1
2-Me, 4-F 74 242-245 (AcCEt-IPE) 140 M d 3-d 2-CH2OH, 4-d 41
150(deconp. ) (THF AcCEt) 141 l\/e a 3- CI 2- CH2Owe, 4-d 34 180-184

AcCEt - | PE) . . 142 48_126- 128 t-1PE) 4-Cl 143
o o 5 e 762508 56 (Ac O e 8y NS 188 R 50 2b1- 205

(AcOEt-1PE) 145 Me O 3-C 2-i Pr 64 205-207 %AcCEt-IPE) 146 Me O 3-C
2-Et, 4-0d 581228-23Me(fFH)acOEtGMe 14260 O 3981 2-Et, 4tde@mm6- 227
(THF-ACOEt) 148 Me O 3-O 2, 3-Me2 56 250- 251ACUBE) AcOEt) 149 Me O 3-C
2, 4-Me2 69 gg@-2223(ﬁ@C§tHIPE) 450 Mg;C 3-Chq2, 5- Me2 59c%§%m%g§
(AcCEt-1PE)” 151 Me 2,3-(CH2) 4 48 2427 gégg% c OEt 152 Me G
3-C 2,4-Cl2 54 207-210 (AcCEt-1PE) 153 Me O 4-F 44 211-213
( AcCEt - | PE)133 3-Me (CH,), Et 32 235 (decomp.)
(ACOEt)

REFERENCE EXAMPLE 54-63
. The compounds of table 27 were obtained by the method
similar to that in Reference Example 13.

5 Table 27

Yield Melting Point (°C)

Ref.Ex (Recrystallization

number R? R? R® (%) solvent)

54 (CH,), 3-Me 89 203-206 (ACOEt-IPE)
. 55 Me Cl1 3-Cl 58 262-264 (AcOEt-IPE)

56 (CH,), 3-Cl 63 210-213 (AcOEt-IPE)

57 (CH,), 3-Cl 73 233-238 (AcOEt-IPE)

231-234

58 Me Cl  4-CF, 96 (AGOEt-hexane)

59 (CH,), 3,4-Me, 87 189-191 (AcOEt)

60 (CH,), 3-Cl, 4-F 97 243-244 (AcOEt)

6l Me Cl1 3,4-Me, 86 225-227 (AcOEt)

62 Br Me H 82 256-257 (THF)

63 OMe C1 H 6l 254-257 (AcOH-H,0)

REFERENCE EXAMPLE 64-65

The compounds of table 28 were obtained by the method



5 EXAMPLE 154-179 The conpounds of table 31 were obtained by the nethod
simlar to that in Exanple 15. Table 31 228 R R2 R3 R4 Exanpl e nunber 154
(CH2) 200 3-d 2-CF3, 4-d 155 (CH2) 200 3-C 2-CF3, 4-F 156 CO (CH2) 2
4-CF3 2-CF3, 4-F 157 CO(CH2) 2 H 2-CF3, 4-C 158 CO (CH2) 2 H 2-CF3, 4-F
159 (CH2) 4 H 2-CF3, 4-d 160 (CH2) 4 HZ24F3, 4-F 161 (CH2) 3 3, 4-Me2
2-CF3, 4-d 162 (CH2) 3 3, 4-Me2 2-CF3, 4-F 163 (CH2) 3 3-d, 4-F 2-CF3,
4-C 164 (CH2) 3 3-C, 4-F 2-CF3, 4-F 165 (CH2) 4 3-Me 2-CF3, 4-d 166
(CH2) 4 3-Me 2-CF3, 4-F 167 Me 3-d 2-CF3, 4-F 168 (CH2) 3 3-d 2-CF3,
4-C 169 (&£HR}13r3t€l tRa€F3n HeFerdrBe( EkAnpde32d. 2- CF3, 4-C

Table 28

Melting Point (°C)
(Recrystallization

solvent)
. 64 3-C1 82 164-165 (AcOEt)
65 4-CF, 37 134-135 (Et,0-hexane)

5 REFERENCE EXAMPLE 66-67

The compounds of table 29 were obtained by the method
similar to that in Reference Example 28.

Table 29

Ref.Ex. R Yield Melting P01?t ('c)
number (%) (Recrystallization
solvent)
66 3-C1 89 173 (decomp.) (AcOEt)
_ 245 (decomp.)
o7 4-CF, 84 (Et,0-IPE)

10
EXAMPLE 134-153

The compounds of table 30 were obtained by the method



171 (CH2) 4 3-d 2-
2-CF3, 4-F 174 Me
Me H 2- CF3,

176 Br

CF
c
4-

3
c

Yield Melting Point (O
(AcOEt) 27150 (deconp.)

, 4-F
3, 4- Me2

17
2
177 Br

(o) (Recrystallization

2 d
- CF3,

4-

4-CF3 2-CF3, 4-Cd

173 M d 4-CF3

175 M A 3,4-Me2 2-CF3, 4-F
Me H2-CF3, 4-F 178 Owe O H 2-CF3, 4-d

solvent) 31180 (deconp.)

(AcOEt) 34146-148q7THF-1 PE) 32257-260 ( THF- AcOEt)
51257- 259 (THF- AcOEt) 85232-234 (THF- AcCEt) 47231-232 (AcCEt) 83236-238
(AcOEt) 71253-254 (AcCEt) 85221-223 (AcCEt) 57219-222 (AcCEt) 42192-196
(AcCEt -1 PE) 60215-216 (AcCEt-1PE) 50210-211 (AcCEt-hexane)

similar to that in Example 1.

Table 30
<y

R R® R R* Yield Melting Point (°C)
Example o (Recrystallization
number (% solvent)
134 (CH,) ,CO 3-Cl 2,6-(i-Pr), 11  232-234 (THF-ACOEL)
135 (CH,) ,CO 3-Me 2,6-(i-Pr), 4 203-206 (THF-ACOEt)
136 CO(CH,), 3-Cl 2,6-(OMe), 46  268-271 (THF-ACOEt)
137 Me Cl 3-Cl 2,6-Me, 4-Cl 16  292-295 (THF-IPE)
138 Me Cl 3-Cl 2-Me, 4-Cl 42 247-249 (ACOEt-IPE)
139 Me Cl 3-Cl 2-Me, 4-F 74  242-245 (ACOEt-IPE)
140 Me C1 3-CL 2-CHOM, 4-C1 41 o) foecome.) (THE-
141 Me Cl 3-Cl1 2-CHOMe, 4-Cl 34 180-184 (AcOEt-IPE)
142 Me Cl 3-C1 i:gTZOCZH“OMe’ 48 126-128 (AcOEt-IPE)
143 Me Cl 3-Cl 2-Me 79 239-240 (ACOEt-IPE)
144 Me Cl 3-Cl 2-Et 80  201-203 (ACOEt-IPE)
145 Me Cl 3-Cl 2-iPr 64  205-207 (AcOEt-IPE)
146 Me Cl 3-Cl 2-Et, 4-CL 66  228-231 (THF-ACOEt)
147 Me Cl 3-Cl 2-Et, 4-F 37  226-227 (THF-AcOEt)
148 Me Cl1 3-Cl 2,3-Me, 56  250-251 (THF-ACOEt)
149 Me Cl 3-Cl 2,4-Me, 69  220-222 (AcOEt-IPE)
150 Me Cl 3-Cl 2,5-Me, 59  224-226 (ACOEt-IPE)
151 Me Cl 3-Cl 2,3-(CH,), 48  242-247 (ACOEt-IPE)
152 Me Cl 3-Cl 2,4-Cl, 54  207-210 (ACOEt-IPE)
153 Me Cl 3-Cl 2-Cl, 4-F 44  211-213 (ACOEt-IPE)

EXAMPLE 154-179

The compounds

similar to that in Example 15.

Table 31

of table 31 were obtained by the method



78215- 219 (AcCEt-hexane) 82219-222 (AcCEt-hexane) 40214-217 (AcCEt - hexane)
45220- 224 ( AcCOEt - hexane) 71261-264 (AcOEt-1PE) 67250-252 (AcCEt-1PE)
67253-254 (THF-1PE) 67240-241 (THF-1PE) 58223-225 (AcCOEt) 56237-238 (AcCEt)
81246-247 (THF-EtOH) 229 179 Ove O H 2-CF3, 4-F 52 218-220 (THF-Et OH)
EXAMPLE 180-202 The conpounds of table 3228nd table 33 were obtained by the
method simlar to that in Exanple 74. 5 Table 32 is Exanple nunber R 180
NHVEe 181 NH (CH2) 30 (CH2) 3CH3 182 NEt2

\+.R4

Example R" R R R Yield Melting Poi1:1t ("’C)

number (%) 5(-, Eo{is;}ﬁt):alllzatlon

154 (CH,) ,CO 3-Cl 2-CFy, 4-C1 31 180 (decomp.) (AcOEt)

155 (CH,) CO 3-Cl 2-CF,, 4-F 27 150 (decomp.) (AcOEt)
. 156 CO(CH,), 4-CF, 2-CF;, 4-F 34 146-148 (THF-IPE)

157 CO(CH,), H 2-CFy, 4-Cl 32 257-260 (THF-AcOEt)

158 CO(CH,), H 2-CFy, 4-F 51 257-259 (THF-AcOEt)

159 (CH), H 2-CF;, 4-Cl1 85 232-234 (THF-AcOEt)

160 (CH), H 2-CF,, 4-F 47 231-232 (AcOEt)

161 (CHy);  3,4Me, 2-CF;, 4-C1 83 236-238 (AcOEt)

162 (CH,); 3,4-Me, 2-CF,, 4-F 71 253-254 (AcOEt)

163 (CH))s  3-Cl, 4-F2-CF,, 4-C1 85 221-223 (AcOEt)

164 (CH,);  3-Cl, 4-F2-CF,, 4-F 57 219-222 (AcOEt)

165 (CH,), 3-Me 2-CF;, 4-C1 42 192-196 (AcOEt-IPE)

166 (CH,), 3-Me 2-CF,;, 4-F 60 215-216 (AcOEt-IPE)

167 Me 3-C1 2-CF,;, 4-F 50 210-211 (AcCEt-hexane)
. 168 (CH,) 5 3-Cl 2-CF;, 4-C1 78 215-219 (AcOEt-hexane)

169 (CH,) 5 3-Cl 2-CF;, 4-F 82 219-222 (AcOEt-hexane)

170 (CH,) , 3-Cl 2-CFy;, 4-C1 40 214-217 (AcOEt-hexane)

171 (CH,) , 3-Cl 2-CF,;, 4-F 45 220-224 (AcOEt-hexane)

172 Me Cl 4-CF, 2-CF;, 4-C1 71 261-264 (AcOEt-IPE)

173 Me Cl 4-CF, 2-CF,, 4-F 67 250-252 (AcOEt-IPE)

174 Me Cl 3,4-Me, 2-CF,, 4-C1 67 253-254 (THF-IPE)

175 Me Cl 3,4-Me, 2-CF,, 4-F 67 240-241 (THF-IPE)

176 Br Me H 2-CF;, 4-C1 58 223-225 (AcOEt)

177 Br Me H 2-CF,;, 4-F 56 237-238 (AcOEt)

178 OMe C1 H 2-CF;, 4-C1 81 246-247 (THF-EtOH)



183 -N "N-Nk 184 -N jN-S2Me 185 -N N-CH2Ph YieldMelting Point (C R2 R3
(%9 (Recrystallization solvent) CF3 O 65 205-207 (AcCEt) CF3 d 104-106
(ACCEt - hexane) CF3 O 87 163-164 (AcCEt-1PE) CF3 O 58 159 (AcOEt-IPE) CF3
C 73 205-208 (AcCeEt-1PE) CF3 O 49 158-160 (AcCEt-1PE) 186

-NON- (CH2) 2Q(CH2) 2CH3 CF3 O 50 173-175 (@ROCEt-1PE) 187 -NTN-(2-Py) 188 189
-NJ 190 -<D-OH CF3 d 96 205-207 (AcOEt-IPE) OH CF3 Cd 77 193 (deconp.)
(AcCEt- IPE) CF3 O 74 191-194 (AcCEt-1PE) CF3 C 86 203-207 (AcCEt) 230

179 OMe C1 H 2-CF;, 4-F 52 218-220 (THF-EtOH)

EXAMPLE 180-202
The compounds of table 32 and table 33 were obtained by the
method similar to that in Example 74.

5 Table 32

YieldMelting Point (°C)

Example
number g R R (%) {(Recrystallization
solvent)

180 NHMe CF; Cl1 65 205-207 (AcOEt)

181 NH (CH,) 10 (CH,) ,CH,4 CF, Cl 104-106 (ACOEt-hexane)

182 NEt, CF;, C1 87 163-164 (AcOEt-IPE)

183 —N] N-Me CF, Cl 58 159 (ACOEt-IPE)
oY

184 —N N—SO,Me CF; C1 73  205-208 (AcOEt-IPE)

® N

185 —N N—CH,Ph CF; C1 49 158-160 (AcOEt-IPE)
N\

186 —N_ )N—(CH,),0(CH,),CH; CF; Cl 50  173-175 (AcOEt-IPE)
S

187 —N_ N—(2-Py) CF, Cl 96 205-207 (AcOEt-IPE)

v 193 (decomp.) (AcOEt-
188 NN D—oH  cE 1 7T o
189 —N_ > CF; C1 74 191-194 (AcOEt-IPE)

190  —N__>—oH CE, Cl 86 203-207 (ACOEL)




Table 33  191Ph CF 89194-197(AcCEt-tPE) -<::Xd OH3 192- N~- PhCF3

C 73196- 197( AcCEt - | PE) 193- N~\ PhCF3 C 20201- 204( AcCEt -1 PE) 194- N~N TCF3
Cl 32186- 188( AcCEt) 195. Me CF3 C 20219-220( THF-1 PE) - N 206- 207( AcOEt -
196NEt 2CF 25 F 3hexane) (AcCEt- 200-203 197- NCOCF 87 F 3hexane)

230
Table 33
3
cl 00, R
1
R y N
H R2
191 N’:><Ph CF, C1 89 194-197 (ACOEt-IPE)
OH 3
@ 192 —N__>—ph CF, C1 73 196-197 (ACOEt-IPE)
193  —N_ D—Ph CF, C1 20 201-204 (AcCOEt-IPE)
194 —N_ >N CF, Cl 32 186-188 (ACOEt)
195 Me F, C1 20 219-220 (THF-IPE
\(2-Py) C 3 - ( )
196  NEt, CE,F 25 206-207 (ACOEt-
hexane)
VannN 200-203 (ACOEt~-
197 N © CF, F 87 hexane)
— 203-204 (ACOEL -
. 198 N. N-Ph CF, F 83 hexane)
199 —N_ N-SO,Me CF, F 82 216-218 (AcOEt-IPE)
198-200 (ACOEt -
N
200 N Ph CF, F 84 E+OH)
201 Me CF, F 32 207-208 (THF-IPE
2Py : ( )
N\
202 —N. N-Ph Me Cl 22 239-241 (THF-IPE)

5 EXAMPLE 203



(AcCEt - 203-204 198-NTN-PhCF 83 F 199- NEN- SO2Me3 82hexane) (AcCEt-1PE) CF3
F216- 218 200- N~\ PhCF 84198- 200( AcOEt- F 201-N.Me 3 32EtCOH) (THF-1PE) ' CF3
F207- 208 (2-PY) 202-NN- PhMe O 22239-241(THF-1PE) 5 EXAVMPLE 203 231

Synt hesi s of 2-[7-chl oro-2-o0xo0-4-phenyl -6-[ (pyridine-2-

yl t hi o) met hyl ] - 2H-chronen-3-yl]-N-[4-chl @33-2- (trifluoronethyl)
phenyl ] acet am de Cl1

Synthesis of 2-[7-chloro-2-oxo-4-phenyl-6-[ (pyridine-2-
ylthio)methyl]-2H-chromen-3-yl]-N-[4-chloro-2-

(trifluoromethyl)phenyl]acetamide

Cl (o) 0o Cl
|N\ S Z N
7 O H  ¢cF,
. 5 A solution of 2-[6-(bromomethyl)-7-chloro-2-oxo-4-

phenyl-2H-chromen-3-yllacetic acid (0.21 g) in THF (5 ml)
was combined with DMF (1 drop) and oxalyl chloride (86 ml),
and stirred at room temperature for 1 hour. The reaction
solution was concentrated under reduced pressure, and the
10 resultant residue was dissolved in THF (3 ml) and added
dropwise to a suspension of 2-chloro-4-
trifluoromethylaniline (72 ml) and sodium hydride (60%, in

0il) (23 mg) in THF (2 ml) at 0°C. After stirring at room

. temperature for 12 hours, the reaction solution was
15 combined with water, and the product was extracted with
ethyl acetate. The extract was washed with a 1 N solution

of hydrochloric acid followed by a saturated aqueous
solution of sodium chloride, a saturated aqueous solution
of sodium hydrogen carbonate and a saturated aqueous
20 solution of sodium chloride, and after drying over
magnesium sulfate, the solvent was distilled off under

reduced pressure. The resultant residue was dissolved in



5 A solution of 2-[6-(brononethyl)-7-chloro-2-oxo-4-

. phenyl - 2H chronen-3-yl] acetic acid (0.21 g) in THE (5 mM) was conbi ned
with DVF (1 drop) and oxalyl chloride (86 m), and stirred at room
tenperature for 1 hour. The reaction solution was concentrated under
reduced pressure, and the 10 resul tant res2due was dissolved in THE (3 ml)
and added dropw se to a suspension of 2-chloro-4- trifluoronethylaniline
(72 mM) and sodium hydride (60% in oil) (23 nmg) in THE (2 n) at OC.
After stirring at room tenperature for 12 hours, the reaction solution was
15 conbi nedrd#'t hldvahky, aowdbihedpwbthcp-masceptopgredinet h0.68ByL)aaatat e.
The extract was washed with a 1 N solution of hydrochloric acid foll owed
by a saturabed g@uadss myp| utdrah etizeddum€hlrecndetefpsabtnatekanguequs
solution of sodium hydrogen carbonate and a saturated aqueous 20 sol ution
of sodi um cihbwrs de, ThEd rabl@i odl Wolaitdvey wadBohsshimesul{ehevatBe, sahyent
was distilled off under reduced pressure. The resultant residue was

di ssol ved iéxPecTélE (10hnkihytoabierad e t Tk net€ot©OPy4s diyasnéq. Q88n0)
and DBU (0.118 m), and stirred at roomtenperature for 24 hours. The

reacti®n sod Ubhelrwesdc@HinRkgd yd htMehelriand o ragseds Wik hsat b¥ke,

acetate. The extract was washed with 5 a saturated brine, and then dried

over magnesipdn i@ rated under reduced pressure. The resultant
residue was recrystallized from ethyl acetate-diisopropyl

' ether to obtain the title compound as a colorless crystal

(205 mg, 65%). Melting point: 213-215°C.

10
EXAMPLE 204
Synthesis of 2-[7-chloro-2-oxo-4-phenyl-6-[ (pyridin-2-
ylthio)methyl]-2H~chromen-3-yl]~N-{4-fluoro-2-
(trifluoromethyl)phenyl]acetamide

ci 0.0 F
NS N
"' | F H CF;
15

The title compound (yield: 71%) was obtained by the
method similar to that in Example 203. Melting Point: 195-

196°C (AcOEt-IPE).

20 EXAMPLE 205
Synthesis of 2-[6-[[acetyl (methyl)amino]lmethyl]-7-chloro-2-

oxo-4-phenyl-2H-chromen-3-yl]-N~-[4-chloro-2-



and concentrated under reduced pressure. The resultant residue was
recrystallized fromethyl acetate-diisopropyl ether to obtain the title
conpound as a colorless crystal (205 ng, 65%. Melting point: 213-215C. 10
EXAMPLE 204 Synt hesis of 2-[7-chl oro-2-o0xo0-4-phenyl-6-[(pyridin-2-

yl thi o) met hyl ] -2H-chronmen-3-yl]-N-[4-flu@33-2- (trifluoronethyl)

phenyl ] acetam de 15 The title conpound (yield: 71% was obtai ned by the
method simlar to that in Exanple 203. Melting Point: 195- 196C
(AcCEt-1PE). 20 EXAMPLE 205 Synt hesis of

2-[ 6- [ [ acet yt £ el iyt Jraert mp] hehéyl ] } deehbni ge 2-

0x0- 4- phenyl - 2H chronen- 3-yl ] - N-[ 4-chl oro-2 233

(trifluoromethyd, phenyb] agpt am de O solution of 2- [ 6- [ (nethylam no)
nmethyl ] -7 -Wel'0 ¥ OKO0- O- p ~ZH chronen-3-yl]-N[4-chloro-2 5
(trifluoronetn | Lacekani Exanmple 180) (0.20 g) in THE (5 m) was
conbi ned wi th triet an ne (,’If). 11 mM) and acetyl chloride (0.033 m), and
stirred for 3 hours. S CF3

yl

A solution of 2-[6-[(methylamino)methyl]-7-chloro-2-
oxo-4-phenyl-2H-chromen-3-yl]-N~[4-chloro-2-

‘5 (trifluoromethyl)phenyl]acetamide (Example 180) (0.20 g) in
THE (5 ml) was combined with triethylamine (0.11 ml) and
acetyl chloride (0.033 ml), and stirred for 3 hours. The
reaction solution was combined with water and extracted
with ethyl acetate. The extract was washed with a

10 saturated aqueous solution of sodium bicarbonate followed
by a saturated brine, and then dried over magnesium sulfate,
and concentrated under reduced pressure. The resultant
residue was purified by column chromatography (packing:

' silica gel, eluent: ethyl acetate-hexane=1:4), and further

15 recrystallized from ethyl acetate-diisopropyl ether to

obtain the title compound as a colorless crystal (105 mg,

\e]

48%). Melting point: 199-201°C.

EXAMPLE 206
20 Synthesis of 2-[6-[[benzoyl (methyl)amino]methyl]-7-chloro-
2-oxo-4-phenyl-2H-chromen-3-yl]-N-[4-chloro-2-

(trifluoromethyl)phenyl]acetamide



reaction solution was conbined with water and extracted wth ethyl
acetate. The extract was washed with a 10 saturated aqueous sol ution of
sodi um bi carbonate foll owed by a saturated brine, and then dried over
magnesi um sul fate, and concentrated under reduced pressure. The resultant
resi due was purified by colum chromat ogeaghy (packing: silica gel,
el uent: ethyl acetate-hexane=1:4), and further 15 recrystallized from ethyl
acetate-diisopropyl ether to obtain the title conpound as a col orl ess
crystal (105 ng, 48%. Melting point: 199-201C. EXAMPLE 206 20 Synthesis
of 2-[6-[[benzoyl ( thyl)aginQ%nethyI]-%ﬂchloro-
2- 0x0- 4- phe 2HMenhrgnen< 3° ON- [2 or o- 2-
(trifluorone aceride 43 The title conpound (yield: 66% was
obt ai ned by the imlar tﬂ)t'at in Exanple 205. Melting Point: 215-
2160C ( AcCEt - HexX@ne) . MBLE 207 SyRFhesis of
2-[7-chl or o- 2- oxo- 4- phen (pi perazin-|-
yl ) met hyl - 2H chr onen- 3-yl [4-chloro-2- (trifluoromnethyl)
phenyl ]acetam de C1 5

The title compound (yield: 66%) was obtained by the

method similar to that in Example 205. Melting Point: 215-
216°C (AcOEt-Hexane).

" 5
EXAMPLE 207
Synthesis of 2-[7-chloro-2-oxo-4-phenyl-6- (piperazin-1-
yl)methyl-2H-chromen-3-yl]-N-[4-chloro-2-
(trifluoromethyl)phenyl]acetamide

[0 Rge] Cl

N
H ¢k,
10
‘ A solution of 2-[6-(bromomethyl)-7-chloro-2-oxo-4-
phenyl-2H-chromen-3-yl]lacetic acid (0.28 g) in THF (7 ml)
was combined with DMF (1 drop) and oxalyl chloride (120 ml),
and stirred at room temperature for 1 hour. The reaction
15 solution was concentrated under reduced pressure to obtain

the residue, which was dissolved in THF (5 ml) and added
dropwise to a suspension of 2-chloro-4-
trifluoromethylaniline (101 ml) and sodium hydride (60%, in

0il) (32 mg) in THF (3 ml) at 0°C. After stirring at room



10 A solution of 2-[6-(bronmonethyl)-7-chloro-2-o0xo-4-

phenyl - 2H chronmen-3-yl] acetic acid (0.28 g) in THE (7 mM) was conbi ned
with DMF (1 drop) and oxalyl chloride (120 m), and stirred at room
tenperature for 1 hour. The reaction 15 solution was concentrated under
reduced pressure to obtain the residue, 28% ch was dissolved in THE (5 ml)
and added dropw se to a suspension of 2-chloro-4- trifluoronethylaniline
(101 m) and sodium hydride (60% in oil) (32 ng) in THE (3 m) at OC
After stirring at room 235 tenperature for 12 hours, the reaction solution
was conbi neempéthtuater foand 1lhe hpruadyct ties exédacied Wsbbut €bhyl was
acetate. The extract was washed with a 1 N solution of hydrochloric acid
fol | owed bycemisahedatwed aguedes, 5 ssel uthen pfodinti uneehlait st ed Satiyhat ed
aqueous solution of sodium hydrogen carbonate and a saturated agueous

sol uti on ofeskhdi uatebhoel deThanéxafraer Giay RG] wimgnesi um sulifaien the
solvent was distilled off under reduced pressure. The resultant residue
was di ssol vefl iRydfodiibot1® nh¢idcoabineded tbyt eat - BHt¥kated aqueous

pi peri di necarboxylate (0.191 g) and triethylamne (0.14 m), and heated

under sefl uxof@fibnhedr sodihgn r&aLd+ Dile SObUlda@hrated aqueous solution
of sodium hydrogen carbonate and a saturated aqueous

solution of sodium chloride, and after drying over

. magnesium sulfate, the solvent was distilled off under
reduced pressure. The resultant residue was dissolved in
10 THF (10 ml), combined with tert-butyl 1-

piperidinecarboxylate (0.191 g) and triethylamine (0.14 ml),
and heated under reflux for 5 hours. The reaction solution
was combined with water and extracted with ethyl acetate.

The extract was washed with a saturated brine, dried over

15 magnesium sulfate, and then concentrated under reduced
pressure. The resultant residue was dissolved in acetic
. acid (10 ml), combined with concentrated hydrochloric acid

(10 ml), and then heated under reflux for 30 minutes. The
reaction solution was combined with water and extracted
20 with ethyl acetate. The extract was washed with a
saturated sodium bicarbonate followed by a saturated brine,
dried over magnesium sulfate, and then the extract was
concentrated under reduced pressure. The resultant residue
was recrystallized from ethyl acetate-diisopropyl ether to

25 obtain the title compound as a colorless crystal (122 mg,




was conbined with water and extracted with ethyl acetate. The extract was
washed with a saturated brine, .dried over 15 nmagnesium sul fate, and then
concentrat ed under reduced pressure. The resultant residue was dissolved in
acetic is acid (10 m), conbined with concentrated hydrochloric acid (10
m ), and then heated under reflux for 302861wutes. The reaction solution
was conbined with water and extracted 20 with ethyl acetate. The extract
was washed with a saturated sodi um bi carbonate foll owed by a saturated
brine, dried over magnesium sulfate, and then the extract was

concentr at edl0#@nderMe edicedopiessu2@7-The°cesul t ant resi due was
recrystallized fromethyl acetate-diisopropyl ether to 25 obtain the title
conpound as a colorless crystal (122 ng, 236 30%. Melting point:
237-242C. EXAMPLE 208 Synt hesis of

2- (7- chl or oEXAMYDE 0X§8 2- 0x0- 4- phenyl -2H 5 chromen-3-yl)-N-[4-chl oro-2
(trifluoronethyl) phenyl]acetam de 40 A sol ution of

2-(7-chl or osgntRé HOXY- 2- 6K0- 4- phenybh2brocBrRYBAoRyY D)} ool 4=pRkak =210
(trifluoronethyl)phenyl]acetam de (Exanple 178) (3.20 g) in nethylene
chlorige (1&hfbpemas-¢gopbNnegd-whibra-i-M sol ution of boron
tribrom de/ nethylene chloride (31.6 m, 13.6 mmol),

(trifluoromethyl)phenyl]acetamide

Cl

A solution of 2-(7-chloro-6-methoxy-2-oxo-4-phenyl-2H-
chromen-3-yl)~-N-[4-chloro-2-

10 (trifluoromethyl)phenyl]acetamide (Example 178) (3.20 g) in

methylene chleoride (10 ml) was combined with a 1 M solution

of boron tribromide/methylene chloride (31.6 ml, 13.6 mmol),

and stirred at room temperature for 3 days. The reaction
. solution was poured 1into an ice water, to which
15 concentrated hydrochloric acid was then added. The

precipitate was filtered and washed with isopropanol
followed by ether to obtain the title compound as a
colorless crystal (2.05 g, 64%) . An aliquot was
recrystallized from THF-isopropyl ether to measure a

20 melting point. Melting point: 246-247°C.

EXAMPLE 209



and stirred at roomtenperature for 3 days. The reaction solution was
poured into an ice water, to which 15 concentrated hydrochloric acid was
then added. The precipitate was filtered and washed wi th i sopropanol
foll owed by ether to obtain the title conpound as a colorless crystal
(2.05 g, 64% . An aliquot was recrystall2a3zed from THF-i sopropyl ether to
nmeasure a 20 nelting point. Melting point: 246-247C. EXAMPLE 209 237
Synt hesi s of 2-(7-chl oro-6-hydroxy-2-oxo-4-phenyl - 2H
chromen-3-yl)-N[4-fluoro-2 (trifluoronethyl) phenyl]acetanmide CI 0 O 5
The title cOppohmsiéyi el df 58%@-waschbbabredhbyrbhe-2rekbed-phankaroto t hat
in Exanple 208. Melting Point: 240- 243C ( AcCEt - Hexane). EXAMPLE 210 10
Synt hesi s ofhPerign€bt oI p-R- p&xof Buphengyt- 6- ( 2-
pr opoxyet hoxy) - 2H chr onene- 3-yl ) - N- [ 4- chl or o- 2-
(trifluoromethyt)pbecyttiage] phedel Chcéesnigei on of
2- (7-chl or o- 6- hydr oxy- 2- oxo- 4- phenyl -2H 15 chronen-3-yl)-N[4-chloro-2
(trifluorongﬁhyl)panyb]acetanidg (Exanmpl e 208) (0.30 g) in

0

I=z

CF,

‘5 The title compound (yield: 58%) was obtained by the
method similar to that in Example 208. Melting Point: 240-

243°C (AcOEt-Hexane).

EXAMPLE 210
10 Synthesis of 2-(7-chloro-2-oxo-4-phenyl-6- (2~
propoxyethoxy) -2H-chromene-3-yl)-N-[4-chloro-2-

(trifluoromethyl)phenyl]acetamide

Ci 0. .0 Cl

A solution of 2-(7-chloro-é-hydroxy-2-oxo-4-phenyl-2H-
15 chromen-3-yl)~-N-[4~chloro-2-
(trifluoromethyl)phenyl]acetamide (Example 208) (0.30 g) in
DME (5 ml) was combined with 2-chloroethyl ethyl ether
(0.31 ml), potassium carbonate (0.23 g) and sodium iodide

(0.15 g), and stirred at 120°C for 30 minutes. The



DMF (5 ml) was conbined with 2-chloroethyl ethyl ether (0.31 m),
pot assi um carbonate (0.23 g) and sodiumiodide (0.15 g), and stirred at
120C for 30 m nutes. The 238 reaction solution was conbined with water and
extracted with ethyl acetate. The extract was washed with a saturated
brine, and then dried over nmagnesium sul 288e, and concentrated under
reduced pressure. The resultant residue 5 was recrystallized from ethyl
acetate-diisopropyl ether to obtain the title conpound as a col orl ess
crystal (151 ng, 43%. Melting point: 170-171C. is EXAMPLE 211-213 10 The
conmpounds ofed@bl en 34oleitd cabt akpetcdyb ihed metikdd wstdt| aind oekbBabcikad
Exanpl e 210. Table 34 C O O Exanple Yield Melting Point (O
nunber RLR2M(Reler ystiayl i zatéoatsol venThe 2180t ¢6ER) R8s(CWakhed with a
2CH3F329%161- 162( AcOEt - | PE) 2120( CH2) 20PhCl 549%4.76- 177( AcCEt - | PE)

saturated brine, and then dried over magnesium sulfate, and

concentrated under reduced pressure. The resultant residue
5 was recrystallized from ethyl acetate-diisopropyl ether to

obtain the title compound as a colorless crystal (151 mg,

X

43%). Melting point: 170-171°C.

EXAMPLE 211-213

10 The compounds of table 34 were obtained by the method

similar to that in Example 210.

Table 34

cl 0.__0 R2

R N

H ¢k,
1 2 ' ) : )

' Example R R Yield Melting Po:.let (.C)

number (%) (Recrystallization

solvent)

211 O(CH,;),0(CH,),CH, F 32% 161-162 (AcCOEt-IPE)

212 O (CH,) ,0Ph Cl b54% 176-177 (AcOEt-IPE)

213 O (CH,) ,OPh F 52% 189-190 (AcOEt-IPE)

15 EXAMPLE 214
Synthesis of N-[4-fluoro-2-(trifluoromethyl)phenyl]-2-(8-
hydroxy-2-oxo-4-phenyl-2,6,7,8-

tetrahydrocyclopenta[g]chromen-3-yl)acetamide



2130( CH2) 20PhF529%4.89- 190( AcCEt - 1 PE) 15 EXAMPLE 214 Synt hesi s of
N-[4-fluoro-2-(trifluoronethyl)phenyl]-2-(8-

hydr oxy- 2- oxo- 4- phenyl - 2, 6, 7, 8-

t et rahydrocycl opent a[ g] chr onen- 3-yl ) acet am de 239 HO A suspensi on of NaBH4
(30 ng) in DME (2 M) was conbined with 2392, 8-di oxo-4-phenyl -2,6,7,8

t et rahydrocycl openta[ g] chronmen-3-yl)-N-[4-fluoro-2 5
(trifluoronethyl)phenyl]-acetam de (Exanple 88) (170 ng) with cooling in

ice, and further conbined with nethanol, and stirred at roomtenperature
for 10 m nuH@s. The reaction solution was poured into diluted hydrochloric
acid, which dh o el wFth ethyl acetate. The extract 10 was

gd over magnesium sul fate, and concentrated

O Wtynh the title conmpound as a colorless crystal
An 8 i gt was recrystallized fromethyl acetate to
oint. Melting point: 217-218C. 15 EXAMPLE 215

under reduced
(110 ng, yield:
is neasure a nelti
Synt hesis of N-[4-

A suspension of NaBH, (30 mg) in DME (2 ml) was
combined with 2-(2,8-dioxo-4-phenyl-2,6,7,8-
tetrahydrocyclopenta[g]chromen-3-yl)-N-[4~-fluoro-2-

.5 (trifluoromethyl)phenyl] -acetamide (Example 88) (170 mg)
with cooling in ice, and further combined with methanol,
and stirred at room temperature for 10 minutes. The
reaction solution was poured into diluted hydrochloric acid,
which was then extracted with ethyl acetate. The extract

10 was washed with water, and then dried over magnesium
sulfate, and concentrated under reduced pressure to obtain

the title compound as a colorless crystal (110 mg, yield:

65%). An aliquot was recrystallized from ethyl acetate to
. measure a melting point. Melting point: 217-218°C.

15
EXAMPLE 215
Synthesis of N-[4-fluoro-2-(trifluoromethyl)phenyl]-2-[8-
hydroxy-4- (3-methylphenyl)-2-ox0-2,6,7, 8-

tetrahydrocyclopenta[g]chromen-3-yl]acetamide



hydr oxy- 4- ( 3- net hyl phenyl ) - 2- oxo- 2, 6, 7, 8-

t et rahydr ocycl opent a[ g] chronen- 3-yl Jacetam de 240 HO The title conpound
(yield: 82% was obtained by the nethod simlar to that in Exanple 214.
Melting Point: 225- 227C (AcOEt). 5 EXAMPLE 216 Synthesis of
N-[4-fluoro-2-(trifluoronethyl)phenyl]-22@ phenyl-2-o0xo-2,

6- di hydr ocycl opent a[ g] chronen- 3-yl )acetam de 10 A sol ution of
N—[4-f|uoro-2-(trif|uoronethyl)phenyl]-

2- (8- hydr oxy- 2- oxo- 4- phenyl -2,6,7, 8

t et r ahydr ocHQl opent a g]chronen 3- yI)acetanlde (Exanmple 214) (250 ng) in
tol uene (50 vas-eQr wiNLAFp- TsOH  nonohydrate (300 ng), and heated
under reflu 3 m ¢ After the reaction solution was

concentr at ed, S a Nesi due was purified by a silica gel colum
chronatography (el ught : hekbnaﬂgthyl acetate=3:1) to obtain the title
conpound as a col os crystal (200 ng, yield: 74%. An aliquot was
recrystallized fromskigy,o neasure a 241 nelting point. Melting point:
217-218C. EXAWVPLE 217

The title compound (yield: 82%) was obtained by the

method similar to that in Example 214. Melting Point: 225-

227°C (AcCOEt).

o
EXAMPLE 216

Synthesis of N-[4-fluoro-2-(trifluoromethyl)phenyl]-2- (4~

phenyl-2-0xo-2, 6-dihydrocyclopenta[g]chromen-3-yl)acetamide
o ()o F
i li 7 N
i]l] H o cr,

10 A solution of N-[4-fluoro-2-(trifluoromethyl)phenyl]-
. 2- (8-hydroxy-2-oxo-4-phenyl-2,6,7, 8-
tetrahydrocyclopenta[g]chromen-3-yl)acetamide (Example

214) (250 mg) in toluene (50 ml) was combined with p-TsOH
monohydrate (300 mg), and heated under reflux for 30
15 minutes. After the reaction solution was concentrated, the
resultant residue was purified by a silica gel column
chromatography (eluent: hexane-ethyl acetate=3:1) to obtain
the title compound as a colorless crystal (200 mg, yield:

74%). An aliquot was recrystallized from THF to measure a



Synthesis of N-[4-fluoro-2-(trifluoronethyl)phenyl]-2-14- 5

( 3- net hyl phenyl ) - 2- oxo- 2, 6- di hydrocycl opent a[.g] chronen-3- yl]acetam de The
title conpound (yield: 55% was obtained by the mnmethod simlar to that in
Exanpl e 216. Melting Point: 196- 10 197C (AcCEt - Hexane). EXAMPLE 218
Synthesis of methyl (2E)-3-[3-[2-[[4-flu@da-2 O
(trifluoronethyl)phenyl]am no]-2-oxoethyl]-7-nmethyl-2-oxo 15

4- phenyl - 2H chr onmen- 6-yl ] propenoate MeO A sol uti on of

2- (6- brono- 7- net hyl - 2- oxo- 4- phenyl - 2H chronen-3-yl)-N[4-fl uoro-2
(trifluoroneéhylnphesiht acemant teg (Exanpt 2177216500 ng) in 242 DMF (5 ni)
was conbined with nethyl acrylate (0.14 nm.), Et3N (0.21 nL), Pd(QAc)2 (5
ng) and triphenyl phosphine (10 ng) under argon atnosphere, and stirred
with heating at 120C for 10 hours. The reaction solution was conbined 5
wth water exavextracted wth ethyl acetate. The extract was washed with
diluted hydrochloric acid foll owed by an aqueous solution of NaHCO3 and

water, and gherhesied oFern- [fﬂigf'!?fébk'm-?u'("c@lﬁlu@f’gméﬁﬁgﬂ‘fshélﬁ?@]UQd%—
reduced pressure to obtain the title conpound as a colorless crystal (360

ng, 5 (3-methylphenyl)-2-oxo0-2, 6~dihydrocyclopenta[g] chromen-3-
yllacetamide
4'.“[3 o) 0o F
@ R
O H  cr,
Me

The title compound (yield: 55%) was obtained by the
method similar to that in Example 216. Melting Point: 196-

10 197°C (AcOEt-Hexane).

EXAMPLE 218

Synthesis of methyl (2E)~-3-[3=-[2-[[4-fluoro-2-
. (trifluoromethyl)phenyl]amino] -2-oxoethyl]-7-methyl-2-oxo-
15 4-phenyl-2H-chromen-6-yl]propenoate

Me 0. .0 F

A solution of 2-(6-bromo-7-methyl-2-oxo-4-phenyl-2H-
chromen~3-yl)~N-[4-fluoro-2-

(trifluoromethyl)phenyl]acetamide (Example 177) (500 mg) in



10 yield: 729% . An aliquot was recrystallized fromethyl acetate to neasure
a nelting point. Melting point: 233- 236C. REFERENCE EXAMPLE 68 15

Synt hesi s of ethyl 2-(6, 7-di net hyl - 2- oxo-4-phenyl - 2H chronen-3-yl)acetate
0O CeEt The title conmpound (yield: 7599 was obtained by the nethod simlar
to that in Reference Exanple 21. Melting2420 point: 127-128C ( AcCEt - Hxane)
REFERENCE EXAMPLE 69 243 Synt hesis of ethyl

2-[6, 7- bi s(acet oxynet hyl ) - 2- oxo-4 phenyl - 2H chronmen- 3-yl Jacetate AcO AcO
OEt A solution of ethyl 2-(6,7-di nmethyl -2-o0xo-4-phenyl-2H 0 5

chr onene- 3-pMyadét atk) (¥a50 @mbined hyli tacetetieyl 2@ cry)lavas conbi nad)wi t h
N- br onosuccinim de (0.66 g) and 2,2'- azoisobutyronitrile (24.4 ng), and
heat ed undeEtNef {wx2TonL) 1 BPaUOACALt €6 ROl iaigd thepheaglpRdspRinéi qQnowas

washed wth water followed by a saturated aqueous solution of 10 sodi um
hydr ogen canppnaineieandaagsat Wadepragsousngoldtimoied with heating at
120°C for 10 hours. The reaction solution was combined
5 with water and extracted with ethyl acetate. The extract
was washed with diluted hydrochloric acid followed by an
aqueous solution of NaHCO; and water, and then dried over

‘ magnesium sulfate, and concentrated under reduced pressure

to obtain the title compound as a colorless crystal (360 mg,

10 yield: 72%). An aliquot was recrystallized from ethyl
acetate to measure a melting point. Melting point: 233-
236°C.

REFERENCE EXAMPLE 68
15 Synthesis of ethyl 2—(6,7—dimethyl—2—oxo—4—phenyl—ZH-

chromen-3-yl)acetate

0.0

The title compound (yield: 75%) was obtained by the
method similar to that in Reference Example 21. Melting

20 point: 127-128°C (AcOEt-Hxane)

REFERENCE EXAMPLE 69



of sodiumchloride. After drying over magnesium sul fate, the solvent was
distilled off under reduced pressure. The resultant residue was di ssol ved
in DM (10 m), conbined wi t h anhydrous sodi um acetate (488 ng), and
stirred at 60C 15 for 5 hours. The reaction solution was conbined with
water, and the product was extracted w H3et hyl acetate, and the extract
was washed with a saturated aqueous solution of sodiumchloride. After
dryi ng over nmagnesium sul fate, the solvent was distilled off under reduced
pressure. The 20 resultant residue was purified by a silica gel colum

chr omat ogr apyyt et ient : ot hyétiagkt at 2- héxank] s (andtbuymnbehyl) erypsbaklki zed
fromether-diisopropyl ether to obtain the 244 title conpound (281 ng,
yi el d: 42%phemvel +2mgcipoomén -5y DBa-e REEERENCE EXAMPLE 70 5 Synt hesi s of

et hyl 2-[6, 7-bi s(hydroxynet hyl ) - 2- oxo-4- phenyl - 2H chronen- 3-yl ] acetate

OEt A solution of eth %5[6,7-bis(acetoxynethyl)-2-oxo-4-

phenyl - 2H cAe@ey ac@ ate (240 ng) in ethanol (4 m) 10 was conbi ned
wi th DBU ( 0adoJr 8t i peed at room tenperature for 30 mnutes. The
reaction solution was] diTut@8twith ethyl acetate (30 m), and then washed
with a

A solution of ethyl 2-(6,7-dimethyl-2-oxo-4-phenyl-2H-

‘ 5 chromene-3-yl)acetate (0.50 g) in ethyl acetate (20 ml) was
combined with N-bromosuccinimide (0.66 qg) and 2,2'-
azoisobutyronitrile (24.4 mg), and heated under reflux for

1 hour. After cooling, the reaction solution was washed

with water followed by a saturated aqueous solution of

10 sodium hydrogen carbonate and a saturated aqgueous solution
of sodium chloride. After drying over magnesium sulfate,

the solvent was distilled off under reduced pressure. The
resultant residue was dissolved in DMF (10 ml), combined

‘ with anhydrous sodium acetate (488 mg), and stirred at 60°C
15 for 5 hours. The reaction solution was combined with water,
and the product was extracted with ethyl acetate, and the

exXtract was washed with a saturated aqueous solution of

sodium chloride. After drying over magnesium sulfate, the
solvent was distilled off under reduced pressure. The
20 resultant residue was purified by a silica gel column

chromatography (eluent: ethyl acetate-hexane), and further

recrystallized from ether-diisopropyl ether to obtain the



1 N solution of hydrochloric acid followed by a saturated aqueous sol ution
of sodiumchloride, a saturated aqueous 15 solution of sodi um hydrogen
carbonate and a saturated aqueous solution of sodiumchloride, and after
drying over magnesium sulfate, the solvent was distilled off under
reduced pressure. The resultant residue sl recrystallized fromether to
obtain the title conpound (167 ng, yield: 20 86% . Melting point:
130-131C. REFERENCE EXAMPLE 71 245 Synt hesis of et hyl
2- (2, 8-di oxo- 4- phenyl - 6, 8-di hydro-2H furo[ 3, 4-g] chronmen-3-yl)acetate 0 CEt
A sol ution bitékéehyglompoudr- 2 &Y hydy oxprichy| )29y oX0Me 1k ing point: 95-
phenyl - 2H chronen-3-yl] acetate (150 ng) in dichloronethane (3 m) was
conbi ned wi 96°@anganese dioxide (1.5 g), and stirred at roomtenperature
overnight. After the catalyst was filtered off, the filtrate was
concentrated under reduced pressure to obtain the residue, which was 10
recrystallized fromTHE to obtain the title conpound (98 ny, vyield: 66%.
Mel ting poi REFERERCRZ2BLAMPREFFRENCE EXAMPLE 72 15 Synthesis of
2- (2, 8-di oxo- 4- phenyl - 6, 8-di hydr o- 2H-f ur o[ 3, 4-

5 Synthesis of ethyl 2-[6,7-bis (hydroxymethyl)-2-oxo-4-

phenyl-2H-chromen-3-yl]acetate

0.0

HO

’ HO

A solution of ethyl 2-[6,7-bis(acetoxymethyl)-2-oxo-4-
phenyl-2H-chromen-3-yl]lacetate (240 mg) in ethanol (4 ml)

10 was combined with DBU (0.4 ml), and stirred at room
temperature for 30 minutes. The reaction solution was
diluted with ethyl acetate (30 ml), and then washed with a

1 N solution of hydrochloric acid followed by a saturated

. aqueous solution of sodium chloride, a saturated aqueous
15 solution of sodium hydrogen carbonate and a saturated
aqueous solution of sodium chloride, and after drying over
magnesium sulfate, the solvent was distilled off under
reduced pressure. The resultant residue was recrystallized

from ether to obtain the title compound (167 mg, yield:

20 86%). Melting point: 130-131°C.

REFERENCE EXAMPLE 71



g] chronmen- 3-yl )acetic acid OH Et hyl

2- (2, 8-di oxo- 4- phenyl - 6, 8-di hydro-2Hfuro[ 3,4 g]chronen-3-yl)acetate (58
ng) was dissolved in acetic acid 246 (2 m) and concentrated hydrochloric
acid (1 m), and heated under reflux for 30 m nutes. The reaction sol ution
was concentrated under reduced pressure t2d5btain the residue, which was
di ssolved in a solvent m xture of THE5 (10 mM) and ethyl acetate (50 m),
and then washed with water foll owed by a saturated agueous sol ution of
sodium chloride. After drying over magnesium sul fate, the solvent was
distilled ofyntindetsredficedtpyessor¢2, 8rdibhe-nephdhel -eng-desyMsbabli-zed
from THF-i sopropyl ether to obtain the 10 title conpound (72 ny, vyield:
929 . Mel tifHgreppd nd+gPhrod@dC3-FXPMPEEaRE9 Synt hesi s of

2-[ 7-chl oro- 6- (cyanonet hyl ) - 2- oxo- 4- phenyl - 2H 15

chronmen- 3-yld - N- (4-chl oro-2-trifl uoronethyl phenyl)acetam de A solution of
2-[6-(brono SN g H ¢ 0- 2- ox0-4- phenyl - 2H-chromen-3-yl] acetic acid
(1.6 g) in OHE Jlas conbi ned with DVF (5 drops) and oxalyl chloride
(0.7 20 m), f red aOEt oom tenperature for 1 hour. The reaction

sol uti on was conce ated under reduced pressure

A solution of ethyl 2-[6,7-bis (hydroxymethyl)-2-oxo-4-

‘ 5 phenyl-2H-chromen-3-yl]acetate (150 mg) in dichloromethane

(3 ml) was combined with manganese dioxide (1.5 g), and

stirred at room temperature overnight. After the catalyst

was filtered off, the filtrate was concentrated under

reduced pressure to obtain the residue, which was

10 recrystallized from THF to obtain the title compound (98 mg,
yield: 66%).

Melting point: 222-223°C.

‘ REFERENCE EXAMPLE 72
15 Synthesis of 2-(2,8-dioxo-4-phenyl~-6,8-dihydro-2H-furo[3, 4-

g]chromen-3-yl)acetic acid

Ethyl 2-(2,8-dioxo-4-phenyl-6, 8-dihydro-2H-furo[3, 4-

glchromen-3-yl)acetate (58 mg) was dissolved in acetic acid



to obtain the residue, which was dissolved in THE (20 m) 247 and added
dropwi se to a suspension of 2-chloro-4- trifluoronethylaniline (0.55 m)
and sodium hydride (60% in oil)(176 ng) in THE (20 m ) at OC After
stirring at roomtenperature for 12 hours, the reaction solution was 5
conbined with water, and the product was2&éracted with ethyl acetate. The
extract was washed with a 1 N solution of hydrochloric acid followed by a
saturated aqueous solution of sodiumchloride, a saturated aqueous
solution of sodium hydrogen carbonate and a saturated aqueous 10 sol ution
of sodi um ch2omle, aand abheendiypitegd oNgdrosBRysestumasidif atle, nilthe sahwent
was distilled off under reduced pressure. The resultant crude crystal of

2-[6- (bronoaztdy| hndeehlrefouz- @oe- 400 heintedt chriggrengadt ¥obh- Bolution
(4-chloro-2-trifluoronethyl phenyl)acetam de was di ssolved 15 in DVF (6 nml),

conmbi ned W was sasbrergyedisle (thder 9)redttibd Stgredsetirdeor t3 hewtsinThehe
reaction solution was conbined wth water to forma precipitate, which was

filtered andeypghef whikhwaisd &0556Ve8dbY nmel hasoleand @titeire THe THEF
precipitate thus obtained was purified by a silica gel 20 columm

chromeg ography mehuestd ebhonofidrptdylsacehate iexanesh LifBhefNgG:iEHr t her
recrystallized from THF- diisopropyl ether to obtain the title conpound
(480 ny, water followed by a saturated aqueous solution of sodium
chloride. After drying over magnesium sulfate, the solvent
. was distilled off under reduced pressure, and the residue
was recrystallized from THF-isopropyl ether to obtain the

10 title compound (72 mg, yield: 92%). Melting point: 226-

227°C.

EXAMPLE 219
Synthesis of 2-[7-chloro-6-(cyanomethyl)-2-oxo-4-phenyl-2H-

15 chromen-3-yl]-N-(4-chloro-2-trifluoromethylphenyl)acetamide

Cl
N ;
H

CF,

Cl 00

‘. NC

A solution of 2-[6-(bromomethyl)-7-chloro-2-oxo-4-
phenyl-2H-chromen-3-yl]acetic acid (1.6 g) in THF (40 ml)

was combined with DMF (5 drops) and oxalyl chloride (0.7

20 ml), and stirred at room temperature for 1 hour. The
reaction solution was concentrated under reduced pressure

to obtain the residue, which was dissolved in THF (20 ml)



yield: 559 . Melting point: 247-248C. 25 EXAMPLE 220 248 Synthesis of
2-[ 6- (am noet hyl ) -7-chl or o- 2- oxo- 4- phenyl - 2H . .
chromen-3-yl]-N-(4-chloro-2-trifluoronethyl phenyl)acetam de A sol ution of
2-[7-chl or o- 6- (cyanonet hyl ) - 2- oxo0-4- 5 _
phenyl - 2H- chronen- 3-yl [ - N- (4-chl oro- 2 tri2dluor omet hyl phenyl ) acet am de (100
mg) in THE (5 mM) was conbined with Raney-cobalt (100 ng), and stirred
under hydrogen atnosphere (4.5 atn) at roomtenperature for 7 hours.
After the catalyst was filtered off, the filtrate 10 was concentrated under
reduced pressdr e adaledbt adropiese r esodues weuspewasonecrysst abltredrbram
ethyl acetate to obtain the title conmpound (27 ng, yield: 27%. Mlting
poi nt: 165-467f] uoASmEXAWPLIL P2de SYOLBESInSL )of and sodium hydride (60%,
2- (2, 8-di oxo- 4- phenyl - 6, 8-di hydro-2H-furo[ 3, 4- g] _
chromen-3-yin-di[4{iVaoma) 2 ift riHE upz@mel hybk: pitenyl |eeedansder248gThe
title conpound (yield: 719 was obtained by the nethod simlar to that in
Exanpl e 15.rdf&nht icegpBeatiire25or 254CHAEL - tIPE) reaction solution was
5 combined with water, and the product was extracted with
ethyl acetate. The extract was washed with a 1 N solution
of hydrochloric acid followed by a saturated aqueous
‘ solution of sodium chloride, a saturated aqueous solution
of sodium hydrogen carbonate and a saturated aqueous
10 solution of sodium chloride, and after drying over
magnesium sulfate, the solvent was distilled off under
reduced pressure. The resultant crude crystal of 2-[6-
(bromomethyl)-7-chloro-2-oxo-4-phenyl-2H~chromene-3-yl]-N-
(d-=chloro-2-trifluoromethylphenyl)acetamide was dissolved
15 in DMF (6 ml), combined with sodium cyanide (0.13 g), and
stirred for 3 hours. The reaction solution was combined
‘ with water to form a precipitate, which was filtered and
washed with water followed by methanol and ether. The
precipitate thus obtained was purified by a silica gel
20 column chromatography (eluent: chloroform-ethyl acetate-
hexane=5:1:4), and further recrystallized from THF-

diisopropyl ether to obtain the title compound (480 mg,

yield: 55%). Melting point: 247-248°C.

25 EXAMPLE 220



5 EXAMPLE 222 Synthesis of 2-[7-chloro-6-[(l-oxide-4-phenyl-I-

pi per azi nyl ) met hyl ] - 2- oxa- 4- phenyl - 2H chronen- 3-yl ] - N-[ 4-

chl oro-2-(trifluoronethyl)phenyl]acetam de C 10 A sol ution of

2-[ 7-chl or o- 2- oxo- 4- phenyl - 6- [ (4- phenyl -

1- pi perazi nyl ) met hyl ] - 2H chr omen- 3-yl ] - N2[4#- chl or o- 2-
(trifluoronethyl)phenyl]acetamde (1.0 g) in chloroform (5 m) was
conmbined with nCPBA (0.41 g), and stirred at room tenperature for 30

m nutes. The reaction solution was 15 subjected as it was to a silica gel
col utm chr ot dige apdy offel 2ené = (ehhybethgl at2-oklbaseb-agueduphenyl-2H-
ammoni a=85:15:1) for purification, and followed by recrystallization from
et hyl acet atlercthésoprppy+Net hiechl orobat nifbeokbmbehylpnpayniacdt8mibe
yield: 21%. Melting point: 157-159C. 20 EXAMPLE 223 Synt hesi s of

2-[7-chl oro- 6- [ (4- 0xi dgg 4- henyl -

2
%—chromen-3-y|]-N—[4

pi per azi nyl ) met hyly ‘*ox-
chl oro- 2- (théJ Jetamide Cl A solution of
2-[7-chloro phenyl 0 5

1- plpera2|nyl)nethyl]
(trifluoronethyl)phen

~3yl]-N-[4-chl oro-2
jcetam de (1.0 g) in chloroform (5
A  solution of 2-[7-chloro-6-(cyanomethyl)-2-oxo-4-
. 5 phenyl-2H-chromen-3-yl]-N-(4-chloro-2-
trifluoromethylphenyl)acetamide (100 mg) in THF (5 ml) was
combined with Raney-cobalt (100 mg), and stirred under
hydrogen atmosphere (4.5 atm) at room temperature for 7
hours. After the catalyst was filtered off, the filtrate
10 was concentrated wunder reduced pressure to obtain the
residue, which was recrystallized from ethyl acetate to
obtain the title compound (27 mg, yield: 27%). Melting

point: 165-167°C.

15 EXAMPLE 221
Synthesis of 2—(2,8—dioxo—4—phenyl—6,8—dihydro—2H—furo[3,4—
glchromen-3-yl)-N-[4-fluoro-2-

(trifluoromethyl)phenyl]acetamide

Cl




m ) was conbined with nCPBA (0.41 g), and stirred at room tenperature for
30 m nut.es. The reaction solution was subjected as it was to a silica gel
col um chr omat ography 10 (el uent: ethyl acetate-nmethanol - aqueous

ammoni a=85: 15: 1) to fractionate 2-[7-chloro-6-[(1-oxide-4-phenyl-I-

pi perazi nyl ] met hyl ] - 2- oxo- 4- phenyl - 2H- chi2zdi®en- 3-yl ] - N-[ 4-
chloro-2-(trifluoronethyl)phenyl]acetam de (Exanple 222), after which the
remai ni ng trace conponents were further =15 purified by HPLC (CH RALCEL QOD,
hexane- et hanol =8:2) to obtain the title conmpound (71 ng, yield: 7%.
Melting point: MB3- 184Ce ROMEFMMP24y2818ynthesi swag obtained by the

2-[ 7-chl or o- 2- oxo- 4- phenyl - 6-[ (4- phenyl -1 -

pi per azi nylpeehdy| iR ebr awerchiktyl in NEkdmphkons-.2-Melting Point: 253-
(trifluoronethyl)phenyl]acetam de hydrochl oride 251 A solution of

2-[ 6- (br onop®4 Nyl JAZOED+DPBY 2- 0X0- 4- phenyl - 2H chronen- 3-yl] acetic acid
(0.41 g) in THE (10 mM) was conbined with DMF (1 drop) and oxalyl chloride
(0.2 M), 5 and stirred at roomtenperature for 1 hour. The reaction

sol ution was concentrated under reduced pressure to obtain the residue,
whi ch svas digmebned2en THE (5 m) and added dropwi se to a suspension of
2-chloro-4- trifluoronmethylani line (0.14 m) and sodi um hydride (60%

Synthesis of 2-[7-chloro-6-[ (1l-oxide-4-phenyl-1-
piperazinyl)methyl]-2-oxo-4-phenyl-2H-chromen-3-yl]-N-[4-

' chloro-2-(trifluoromethyl)phenyl]acetamide

10 A solution of 2-[7-chloro-2-oxo-4-phenyl-6-[ (4-phenyl-
l-piperazinyl)methyl]-2H-chromen-3-yl]-N-[4-chloro-2-
(trifluoromethyl)phenyl]acetamide (1.0 g) in chloroform (5
ml) was combined with mCPBA (0.41 g), and stirredlat room

‘ temperature for 30 minutes. The reaction solution was

15 subjected as it was to a silica gel column chromatography
(eluent: ethyl acetate-methanol-aqueous ammonia=85:15:1)
for purification, and followed by recrystallization from
ethyl acetate-diisopropyl ether to obtain the title
compound (218 mg, yield: 21%). Melting point: 157-159°C.

20
EXAMPLE 223

Synthesis of 2-[7-chloro-6-[ (4-oxide-4-phenyl-1-



10 inoil) (44 mg) in THE (5 m) at OC. After stirring at roomtenperature
for 12 hours, the reaction solution was conbined with water, and the
product was extracted with ethyl acetate. The extract was washed with a 1
N solution of hydrochloric acid followed by a saturated aqueous 15
solution of sodiumchloride, a saturated2xgueous solution of sodium
hydr ogen carbonate and a saturated aqueous solution of sodium chloride,
and after drying over nagnesiumsulfate, the solvent was distilled off
under reduced pressure. A solution of the resultant crude 20 crystal of
2-[ 6- (br onopepdyh ) idyThhetly P} 6X00dophephbni-2H-chromen-3-y1] ~N-[4-
chronmen-3-yl]-N(4-chloro-2-trifluoronethyl phenyl)acetamde in DVF (10 ml)
was corbi nech ot 5-3- phe0yl ok ore 8y 1P0EOn $86agEanghicand pot assi um
carbonate (0.285 g), and stirred at 80C for 30 mnutes. After cooling, the
reaction sot:ih?n was diluted with ethyl acetate (5 nml), and poured into

f

water (120 . ecpreci pigatg forne filtered and washed 5 with
water (20 m | oWed ¥ ol9(1 . The crystal filtered was

di ssol ved in THEN(6Nr ned with concentrated hydrochloric
acid (0.26 m), and tes. The precipitate was filtered,
and washed wth ethyl ace Y8 the title conmpound (491 10 ny,

yield: 7099. Melting point

A solution of 2-[7-chloro-2-oxo-4~phenyl-6-[ (4-phenyl-
' 5 l-piperazinyl)methyl]-2H-chromen-3-~yl]-N-[4-chloro-2-

(trifluoromethyl)phenyl]acetamide (1.0 g) in chloroform (5
ml) was combined with mCPBA (0.41 g), and stirred at room
temperature for 30 minutes. The reaction solution was
subjected as it was to a silica gel column chromatography
10 (eluent: ethyl acetate-methanol-aqueous ammonia=85:15:1) to
fractionate 2-[7-chloro-6-[ (1l-oxide-4-phenyl-1-

piperazinyl]lmethyl]-2-oxo-4-phenyl-2H-chromen~3-yl]-N-[4-
chloro-2-(trifluoromethyl)phenyl]lacetamide (Example 222),
‘ after which the remaining trace components were further
15 purified by HPLC (CHIRALCEL OD, hexane-ethanol=8:2) to
obtain the title compound (71 mg, yield: 7%). Melting

point: 183-184°C.

EXAMPLE 224
20 Synthesis of 2-[7-chloro-2-oxo-4-phenyl-6-[ (4-phenyl-1-
piperazinyl)methyl]-2H-chromen-3-yl]-N-[4-chloro-2-

(trifluoromethyl)phenyl]lacetamide hydrochloride



EXAMPLE 225 Synt hesis of 2-[7-chl oro-2-o0xo0-4-phenyl -6-[(4-phenyl-1I-

pi per azi nyl ) met hyl ] - 2H chronen-3-yl]-N-[4-chl oro-2- 15
(trifluoronethyl)phenyl]acetanm de nethansulfonate C The title conpound
(yield: 67% was obtained by the nethod simlar to that in Exanple 224.
Melting Point: 198- 204C (THF-EtOH). 20 BEWAMPLE 226 Synt hesis of

2-[7-chl or o- 2- oxo- 4- phenyl - 6-[ (4- phenyl -1 253

pi perazi nyl ) nmet hyl ]-2H chronen-3-yl]-N-[4-chloro-2- (trifluoronethyl)
phenyl ] acetanmi de (Alternative synthesis nethod of the conmpound of Exanple
75) CI 5 A ution of 2-[6-(brononethyl)-7-chloro-2-oxo-4- _
phenyl - 2H ckgolen-3- el 41cg) in THE (10 M) was conbi ned
with DMF (1 drop 2 m), and stirred at room
tenperature for |} € Iutlon was concentrated under
reduced pressure t btain 1p the rI-ESI Jue, which was dissolved in THE (5
m ) and added dro%’é] )

A solution of 2-[6-(bromomethyl)-7-chloro-2-oxo-4-
phenyl-2H-chromen-3-yl]acetic acid (0.41 g) in THF (10 ml)

was combined with DMF (1 drop) and oxalyl chloride (0.2 ml),

‘ 5 and stirred at room temperature for 1 hour. The reaction
solution was concentrated under reduced pressure to obtain

the residue, which was dissolved in THF (5 ml) and added
dropwise to a suspension of 2-chloro-4-
trifluoromethylaniline (0.14 ml) and sodium hydride (60%,

10 in o0il) (44 mg) in THF (5 ml) at 0°C. After stirring at
room temperature for 12 hours, the reaction solution was

combined with water, and the product was extracted with

ethyl acetate. The extract was washed with a 1 N solution
‘ of hydrochloric acid followed by a saturated aqueous
15 solution of sodium chloride, a saturated aqueous solution

of sodium hydrogen carbonate and a saturated aqueous
solution of sodium chloride, and after drying over
magnesium sulfate, the solvent was distilled off wunder
reduced pressure. A solution of the resultant crude
20 crystal of 2—[6—(bromomethyl)—7—chloro—2-oxo—4—phenyl—2H—
chromen-3-yl]-N-(4-chloro-2-trifluoromethylphenyl)acetamide

in DMF (10 ml) was combined with l-phenyl-piperazine (0.166



trifluoronmethylaniline (0.14 m) and sodium hydride (66% in oil) (44 ng)
in THE (5 m) at OC. After stirring at roomtenperature.for 12 hours, the
reaction solution was 15 conbined with water, and the product was
extracted with ethyl acetate. The extract was washed with a 1 N sol ution
of hydrochloric acid followed by a satura&®ed aqueous solution of sodium
chloride, a saturated aqueous solution of sodium hydrogen carbonate and a
saturated aqueous 20 solution of sodiumchloride, and after drying over
magnesi um sul fate, the solvent was distilled off under reduced pressure. A
sol uti on ofgl hendepotasti uor utkerXEb i ct§s2@b of, and stirred at 80°C

2-[ 6- (bronmonet hyl ) - 7- chl or o- 2- oxo- 4- phenyl - 2H

chr onmen- 3- yfér N304 mdhmudre-.2- t Af févocooit hyl phéry | Jenetiash deoludi OMFwa30 ml)
was conbi ned with 1-phenyl piperazine (0.166 g) and potassi um carbonate

(0.285 g), ahtlusédr wedhatet3fl SatetaB® nishutles, Ahtiehce@@d Nhtd h@ateaction
solution was diluted with ethyl acetate (5 nml), and poured into water

(120 m). Thexprachpit atkee foreetobiestéi Fbemed, wand mashakd Whd wakged( 20
m) followed by ethanol (10 m) . The <crystal filtered was dissolved in

THE (65m ), watl theded0 (eonbinned #61TowadC eyt r akadnbydr pebl afic. aci @nk0. 26
m), and stirred for 20 mnutes. The precipitate was filtered and washed
with ethyl aegéesde. fAIsusReNskal HiddewEeCchpi tB® (6 ml), and then
combined with concentrated hydrochloric acid (0.26 ml), and
. stirred for 20 minutes. The precipitate was filtered, and
washed with ethyl acetate to obtain the title compound (491

10 mg, yield: 70%). Melting point: 238-239°C.

EXAMPLE 225
Synthesis of 2-[7-chloro-2-oxo-4-phenyl-6-[ (4-phenyl-1-
piperazinyl)methyl]-2H-chromen-3-yl]-N-[4-chloro-2-

15 (trifluoromethyl)phenyl]acetamide methansulfonate

<y

o N

-2CH;SO,H

o) C)o Cl

Iz

CF,3

The title compound (yield: 67%) was obtained by the
method similar to that in Example 224. Melting Point: 198-
204°C (THF-EtOH).
20
EXAMPLE 226

Synthesis of 2-[7-chloro-2-oxo-4-phenyl-6-[ (4-phenyl-1-



filtered in ethanol (10 m) was conbined with a saturated aqueous solution
of sodi um hydrogen carbonate (30 m ), and 15 stirred for 20 m nutes. The
precipitate was filtered and washed with water (20 n) foll owed by ethanol
(10 m). The crystal filtered was dissolved in THE (20 m ), and then
dried over magnesium sul fate, and then c@dSentrated under reduced
pressure. The resultant residue was recrystallized 20 from THF-ethanol to
obtain the title conpound as a colorless crystal (0.431 g, yield: 63%.
Melting point: 201-203C. REFERENCE EXAMPLE 73 25 Synthesis of ethyl

[ 7- chl or 0- 2poperdz phehythe Bh{ [ #-2B5chromen-3-yl]-N-[4-chloro-2-

phenyl pi perazi n-1-yl ) nmet hyl ] -2H chronen-3 yl ] acet at ehydr ochl ori de COOEt

Et hyl (7-chlordf BuoedhythPl ppisedy bheoyta@iHehr ofpar-e¥nativwd ) asghahes(i$00
g), N-bromosuccinimde (59.9 g) and 2-2' azobis-2,4-dinethylvaleronitrile
(3.48 g) wemetlospefdelde i compeahdBuof 7@Ramb)eunder nitrogen at nosphere, and
stirred at 80C for 2 hours. The reaction solution was cool ed, and treated
dropwi se w rlethylanlne (34.03 g) at 25C or 10 lower over 10 m nutes,
fol |l onwed by eng} pi perazine (45.47 g) at 40C or

| ower interna es. After conpleting dropw se

" 5 A solution of 2-[6-(bromomethyl)-7-chloro-2-oxo-4-
phenyl-2H-chromen-3-yl]acetic acid (0.41 g) in THF (10 ml)

was combined with DMF (1 drop) and oxalyl chloride (0.2 ml),

and stirred at room temperature for 1 hour. The reaction
solution was concentrated under reduced pressure to obtain

10 the residue, which was dissolved in THF (5 ml) and added
dropwise to a suspension of 2-chloro-4-
trifluoromethylaniline (0.14 ml) and sodium hydride (66%,

in o0il) (44 mg) in THF (5 ml) at 0°C. After stirring at

. room temperature for 12 hours, the reaction solution was
15 combined with water, and the product was extracted with
ethyl acetate. The extract was washed with a 1 N solution

of hydrochloric acid followed by a saturated aqueous
solution of sodium chloride, a saturated aqueous solution

of sodium hydrogen carbonate and a saturated aqueous

20 solution of sodium chloride, and after drying over
magnesium sulfate, the solvent was distilled off under

reduced pressure. A solution of the resultant crude



addition, the m xture was stirred for 2 hours. To the reaction solution
was added dropw se ethanol (500 m ) over 15 15 m nutes, and further added
dropwi se water (200 m ) over 15 mnutes. After conpleting dropw se
addition, the mxture was stirred at roomtenperature for 30 m nutes, and
further stirred with cooling in ice for 23our. The crystal forned was
filtered and washed with 50% et hanol to 20 obtain the crude crystal (100 g,
yield: 69% of ethyl [7-

chl or o- 2- oxo- 4- phenyl - 6- [ (4- phenyl pi perazi ne-1-yl ) net hyl ] -

2H chr omenecByytdhcedfit e2-266 (Fhemomsthyyant 7echtierergsbab-G#8hghynagH-
suspended in a mxture solution of ethanol (280 m) and AcGBu (280 m),
and conbi nechroménedagentNal édchydroeptoriclacrdmétRy2pabhylabc40emidkt er
stirring at 40C for 30 minutes, the 5 m xture was cooled to room

t enper at ur ein abidF f L 0 heel ) cwas edombi hdcwathny-pReh¢e, papdrakiheedof akel
hour. The crystal fornmed was filtered and washed with 50% et hanol to
obtain thegtithe epotpewitm Ghrhondted d(09988 a5 ,aand ter Fysd aht BRC
(CDC13) 6: 1.23 (3H, t, J =7 Hz), 3.20-3.50 (4H, 10 m, 3.41 (2H, s),
3.50-3565 (26k BD, mdntl@e3..90 APter Ntootidd, (2He beaktioh HEd1ubidR- ¢#add
(2H, m, 6.95-7.10 (3H m, 7.20-7.40 (5H, m, 7.52 (1H,s), 7.50-7.65

(3H M, 7.89:10t89 (ibh iyl 15cEEFERENGE fX¥AVPLEd7$oured into water
(120 ml). The precipitate formed was filtered, and washed

. with water (20 ml) followed by ethanol (10 ml). The
crystal filtered was dissolved in THF (6 ml), and then

10 combined with concentrated hydrochloric acid (0.26 ml), and
stirred for 20 minutes. The precipitate was filtered and

washed with ethyl acetate. A suspension of the precipitate

filtered in ethanol (10 ml) was combined with a saturated

aqueous solution of sodium hydrogen carbonate (30 ml), and

15 stirred for 20 minutes. The precipitate was filtered and
washed with water (20 m) followed by ethanol (10 ml). The
‘ crystal filtered was dissolved in THF (20 ml), and then

dried over magnesium sulfate, and then concentrated under

reduced pressure. The resultant residue was recrystallized

20 from THF-ethanol to obtain the title compound as a
colorless crystal (0.431 g, yield: 63%). Melting point:
201-203°C.

REFERENCE EXAMPLE 73

25 Synthesis of ethyl [7-chloro-2-oxo-4-phenyl-6-[ (4-



Synthesis 0 of [7-chloro-2-o0xo0-4-phenyl-6-[(4

phenyl pi perazi n-1-yl ) nmethyl ] -2H chronen-3-yl]acetic acid COOH Et hyl

[ 7- chl or o- 2- ox0- 4- phenyl - 6-[ (4- phenyl pi perazi n- 20 1-yl) et hyl

] - 2H chronen- 3-yl ] acet at ehydrochl ori de (40 g) was suspended in ethanol (120

m ), and conbined with a 2 N aqueous sol2®5 on of sodi um hydroxide (144.5

m). A vyellow 257 clear solution obtained by stirring at 70C for 1 hour was

added dropwi se to a m xture solution of ethanol (40 mM) and 6 N

hydrochloric acid (49.4 m) over 45 mnutes. The reaction solution was

adj ust ed t oplpehpliviperHz Onvl + Pl sodt iyl b-Dydengenenabonate at 40C. After pH

becane stable, the mxture was stirred at 35 to 40C internal tenperature

for 15 m nyl PSceBitte tQalre@dnli®rig@m tenperature, and stirred at room

tenperature for 30 mnutes. The crystal forned was filtered and washed

with 30% et | to obtain the title 10 conmpound (34g, yield: 96% as a

white cryst NV\% y. 2045-2.70 (2H, m, 2.90-3.25 (3H M, 3.39
39

(2H, s), 3. 0-4.40 (2H, n), 6.80- 7.00 (2H, m,
7.10-7.70 (10H,

Ethyl (7-chloro-6-methyl-2-oxo-4-phenyl-2H~-chromen-3-

. 5 yl)acetate (100 g), N-bromosuccinimide (59.9 g) and 2-2'-
azobis-2,4-dimethylvaleronitrile (3.48 g) were suspended in

AcOBu (700 ml) under nitrogen atmosphere, and stirred at

80°C for 2 hours. The reaction solution was cooled, and

treated dropwise with triethylamine (34.03 g) at 25°C or

10 lower over 10 minutes, followed by treatment dropwise with

phenylpiperazine (45.47 g) at 40°C or lower internal

temperature over 15 minutes. After completing dropwise
addition, the mixture was stirred for 2 hours. To the

‘ reaction solution was added dropwise ethanol (500 ml) over
15 15 minutes, and further added dropwise water (200 ml) over
15 minutes. After completing dropwise addition, the

mixture was stirred at room temperature for 30 minutes, and
further stirred with cooling in ice for 1 hour. The
crystal formed was filtered and washed with 50% ethanol to
20 obtain the crude crystal (100 g, yield: 69%) of ethyl [7-
chloro-2-oxo-4-phenyl-6-[ (4-phenylpiperazine-1l-yl)methyl]-

2H-chromene-3-yl]acetate.



Synt hesi s of [6-(brononethyl)-7-chloro-4-(3-chl orophenyl) -

2- 0xX0- 2H chronene-3-yl ]Jacetic acid B OH The title conpound was obtai ned by
the nethod simlar 20 to that in Reference Exanple 24. NWVR (CDC13) 5: 3.36
(1H, d, J = 17 Hz), 3.47 (1H, d, J = 17 Hz), 4.60 (2H, s), 7.07 (1H, s),
7.18 (1H, m, 7.28 258 (1H, n) , 7.48 (1B56s) , 7.55 (2H, n) . EXAMPLE 227
Synt hesi s of 2-[7-chl oro-2-o0xo0-4-phenyl-6-[(4-phenyl-1- 5

pi perazi nyl ) nmet hyl ]-2H chronen-3-yl]-N-[4-chloro-2- (trifluoronethyl)
phenyl ] acetam de (Alternative synthesis nethod of the conmpound of Exanple
75) C [7-Chl orph@- pxsudtphenygkube| c4vphany! (ioperaziae-susgénded in a
yl)ymet hyl ] - 2H chronen-3-yl Jacetic acid (500 g) was suspended in a m xture
sol ution ofmtfufé kplandoRMof( Setthadnol andsooalled drod SE-OTBU OVWES 0 Wity
cooling in ice. Thionyl <chloride (150 mM) was added dropw se at the sane

t enper at ur eand\f tembLaep! etiithg cdnernitse taddinydbciher b 4 xd ure2 wasmal | owed
to warmto roomtenperature, and stirred at 25 to 30C for 5 hours. The

reaction sodtutis@fc. After stirring at 40°C for 30 minutes, the
5 mixture was cooled to room temperature, and further cooled
with cooling in ice, and stirred for 1 hour. The crystal

formed was filtered and washed with 50% ethanol to obtain

‘ the title compound (72 g, yield: 96%) as a white crystal.
NMR (CDCl;) &: 1.23 (3H, t, J = 7 Hz), 3.20-3.50 (4H,
10 m), 3.41 (2H, s), 3.50-3.65 (2H, m), 3.70-3.90 (2H, m),
4.14 (2, g, J = 7 Hz), 4.20-4.35 (2H, m), 6.95-7.10 (3H,
m), 7.20-7.40 (5H, m), 7.52 (1lH,s), 7.50-7.65 (3H,m), 7.80-

7.90 (1H, brs).

15 REFERENCE EXAMPLE 74
Synthesis of [7-chloro-2-oxo-4-phenyl-6-[ (4-
. phenylpiperazin-1l-yl)methyl]-2H-chromen-3-yl]acetic acid

Q\Nﬁ o 0.0

LN _~_ COOH

g

Ethyl [7-chloro-2-oxo-4-phenyl-6-[ (4-phenylpiperazin-
20 l1-yl)methyl]-2H~-chromen-3-yl]acetateshydrochloride (40 qg)
was suspended in ethanol (120 ml), and combined with a 2 N

aqueous solution of sodium hydroxide (144.5 ml). A yellow



was conbined with toluene (2 L) and concentrated under reduced pressure.
The resultant residue was suspended in THE (5 L), conbined with 4-chloro-2
20 (trifluoromethyl) aniline (250 g), and refluxed at 80C for 5 hours. The
reaction solution was cooled to 40C, and conbined with acetone (5 L) and
water (2.5 L). The m xture 259 was adjustéd to pH 7.6 with 25% aqueous
ammoni a, and stirred at 15 to 20C for 30 m nutes. The crystal precipitated
was separated by centrifugal separator, and washed with acetone and water
to obtain the title compound 5 (487 g, yield: 710). Melting point:
201-203C. &EXMPLEOCPZBi@A80Bbainedpbynas iafrinablaa 3 Werfoobl ahoed hyst he
method 10 simlar to that in Exanple 74. Table 35 R ExamId Melting Point
(O leYi p &R®ed dropwise to a mixture solution of ethanol (40 ml) and
6 N hydrochloric acid (49.4 ml) over 45 minutes. The
reaction solution was adjusted to pH 5.5 to 6.0 with sodium
5 hydrogen carbonate at 40°C. After pH became stable, the
mixture was stirred at 35 to 40°C internal temperature for
15 minutes, and cooled to room temperature, and stirred at
' room temperature for 30 minutes. The crystal formed was
filtered and washed with 30% ethanol to obtain the title
10 compound (34g, yield: 96%) as a white crystal.
NMR (CDCl,) o&: 2.45-2.70 (2H,m), 2.90-3.25 (3H,m),
3.39 (2H, s), 3.40-3.85 (4H, m), 4.20-4.40 (2H, m), 6.80-

7.00 (2H, m), 7.10-7.70 (10H,m).

15 REFERENCE EXAMPLE 75
Synthesis of [6-(bromomethyl)-7-chloro-4-(3-chlorophenyl)-

‘ 2-oxo-2H-chromene-3-yl]acetic acid

Cl 0.0

Br.

Cl

The title compound was obtained by the method similar
20 to that in Reference Example 24.
NMR (CDCl,) o&: 3.36 (1H, d, J = 17 Hz), 3.47 (1H, 4, J

= 17 Hz), 4.60 (2H, s), 7.07 (1H, s), 7.18 (1H, m), 7.28



R1 nunber (o) (Recrystallization sol vent)
2284-C 2- CF3, 4- A 47215- 217( AcCEt - hexane)
2294- d 2- CF3, 4- F22185- 187( THF- AcCEt )

2303- d 2- CF3, 4- C 42203- 205( AcCEt - hexane)
2313-d 2- CF3, 4- F59180- 182( THF- AcOEt ) 258

2324- F2- CF3, 4- C 48205- 208( AcCEt - hexane) 2334- F2- CF3, 4- F43201- 202( THF- AcCEt )

2343- F2- CF3, 4- C 86196- 199( THF- AcOEt ) 2353- F2- CF3, 4- F61180- 182( THF- AcCEt )

2363, 4- F22- CF3, 4- C 55192- 195( THF- AcOEt ) 2373,

4- F22- CF3, 44 TAB 196, 1D04THFLACCEL ) 2383, (2HF2@) Me, 4- O 55203- 206( THF- AcOEt )

2393- Me2- CF3, 4-C 58190-192( THF- AcCEt) 2403- Me2- CF3, 4- F49168- 170( THF- AcCEt)

2413- Me2- Mg, 4- C167235- 238( THF- AcOEt )
2423, 4- (Me) 22- CF3, 4- O 70208- 211( THF- ACOEt) 260 2433, 4- (M)

22- CF3, 4- FTT4R6PIB 72 THF- ACOEt) 2443- CF32- CF3, 4- O 41183- 186( AcCEt - hexane)
2453- CF32- CF3, 4- F62198- 201( THF) 2463- CF32- Me, 4- C189232- 234( THF) 2472, 3,

(Me) 3, 4- ORyEFBed: £ 22346- 228( THER Pe£E+ 2 -84824 -Bhehyl £ bB) (4-phenyl-1-

3, 4- OH2- CF3, 4- F22220- 221( THF- AcOEt )

5 piperazinyl)methyl]-2H-chromen-3-yl]-N-[4-chloro-2-

(trifluoromethyl)phenyl]acetamide (Alternative

method of the compound of Example 75)

o ©\N cl 00 ¢ cl

i.m CF,3

synthesis

[7-Chloro-2-oxo-4-phenyl-6-] (4-phenylpiperazine-1-

10 yl)methyl]-2H-chromen-3-yl]lacetic acid (500

suspended in a mixture solution of THF (5 L) and DMF

and cooled to 5°C or lower with cooling in ice.

chloride (150 ml) was added dropwise at

g) was

Thionyl

the same

. temperature. After completing dropwise addition, the

15 mixture was allowed to warm to room temperature, and

stirred at 25 to 30°C for 5 hours. The reaction solution

was combined with toluene (2 L) and concentrated under

reduced pressure. The resultant residue was suspended in

THFE (5 L), combined with 4-chloro-2-

20 (trifluoromethyl)aniline (250 g), and refluxed at 80°C for

5 hours. The reaction solution was cooled to 40°C, and

combined with acetone (5 L) and water (2.5 L). The mixture

(S ml),

5-



EXAMPLE 249-268 The conpounds of table 36 were obtained by the nethod
simlar to that in Exanple 74. 5 Tahle 36 is Exanple R1IR2Yield Melting
Point (C) nunber (9% (Recrystallization solvent) 249H2- Me,

4-Cl 66213-216( AcCEt -1 PE) 250H2, 3, 4-F347169-174( AcCEt -1 PE)

2514- C 2- CF3, 4- C 49194- 197( THF- AcCEt - hex 2r1)

2524- C 2- CF3, 4- F49178- 184( THF- AcCEt - hexane)

2534- C12- Me, 4- C 55218- 220( THF- AcCEt - hexane)

2543-C 2- CF3, 4- A 51193- 195( AcCEt - hexane)

2553- 0 2- CR3a4- FBIivdedd 4(tAc Opli- h@xaneyith 25% aqueous ammonia, and
2563- Cl 2- Me, 4- Cl 41199- 200( AcCEt - hexane)

2573- F2- CF3s481 £+d9118¢ 11184 AckEt -dt%@n&or 30 minutes. The crystal
2583- F2- CF3, 4- F40184- 187 ( AcCEt - hexane)

2593- F2- Mg, gré&d bp244t a7 (#AeCOEtepexabell by centrifugal separator, and
2604- Me2- CF3, 4- C 56217- 222( THF- AcCEt - hexane)

2614- Me2- CR3adh&45¢10n2386tbheAclt Wa@6AN&)o obtain the title compound
2624- Me2- Me, 4- C127189- 191( THF- AcCEt - hexane)

2633- Mp2- CFB4 g7 Gy 478314 88( A6 OEL - hexane)

2643- Me2- CF3, 4- F37134- 135( AcCEt - hexane)

2653- Me2- Meydt €1 291961 200( Ao 0Eb o hepane) 2663- CF3 2- OF3, 4- O 10194- 196( AcOEt )

‘ EXAMPLE 228-248
The compounds of table 35 were obtained by the method
10 similar to that in Example 74.
Table 35
=
R
-
C <l
. Melting Point (°C)
Example R R? Yield (Recrystallization
number (%)
‘ solvent)
228 4-Cl 2-CF;, 4-Cl 47 215-217 (AcCEt-hexane)
229 4-C1l 2-CF,, 4-F 22 185-187 (THF-AcOEt)
230 3-Cl 2-CF,;, 4-Cl 42 203-205 (AcOEt-hexane)
231 3-Cl 2-CF;, 4-F 59 180-182 (THF-AcOEt)
232 4-F 2—-CF;, 4-Cl 48 205-208 (AcOEt-hexane)
233 4-F 2-CF,, 4-F 43 201-202 (THF-AcOEt)
234 3-F 2-CF5, 4-Cl 86 196-199 (THF-AcOEt)
235 3-F 2-CF,, 4-F 6l 180-182 (THF-ACOEL)
236 3,4-F, 2-CF;, 4-Cl 55 192-195 (THF-AcOEt)
237 3,4-F, 2-CF,;, 4-F 46 196-199 (THF-AcOEt)
238 3,4-F, 2-Me, 4-Cl1 55 203-206 (THF-AcOEt)
239 3-Me 2-CF,;,4-C1 58 190-192 (THF-AcCEt)
240 3-Me 2-CF,, 4-F 49 168-170 (THF-AcCEt)
241 3-Me 2-Me, 4-Cl1 67 235-238 (THF-AcOEt)
242 3,4-(Me), 2-CF,;, 4-Cl1 70 208-211 (THF-AcOEt)



2673- CF3 2- CF3, 4- F53164- 167( AcCEt - hexane) 2683-CF3 2- Mg, 4- O 14120 (deconp.)
(AcCEt) 261 EXAMPLE .269-271 The conpounds of table 37 were obtained by the
method simlar to that in Exanple 74. Table 37 H3C Exanpl eRYield Melting
Point (C) nunber(o) (Recrystallization solvent)

2692- CF3, 4- C133208- 211( AcCEt - hexane) 2702603, 4-F 37182- 184( AcCEt - hexane)
2712-Me, 4-C 34177- 180( AcCEt - hexane) EXAMPLE 272-273 The conpounds of table
38 were obtai ned by the nethod simlar to that in Exanple 74. 10 Table 38
[T NI IeRYleId | ting Point

nunber(%( ﬁﬁﬁx? 20n sol ve 'F 27 §5272714 ZzlaﬁCAézfiTﬁFPEOEt
273F55203- 2 o PE) EXAVMPLE Z7%Fa76-Cl 183-186 (AcOEt-hexane)

3- 2-CF;, 4-F 62 198-201 (THF)
246 3—CF3 2-Me, 4-Cl1 89 232-234 (THF)
247 2,3,5-(Me);, 4-OH 2-CF,, 4-Cl 22 216-218 (THF-AcOEt)
248 2,3,5-(Me),;, 4-OH 2-CF,, 4-F 22 220-221 (THF-AcOEt)

EXAMPLE 249-268
The compounds of table 36 were obtained by the method
similar to that in Example 74.

. 5 Table 36

\:—R2

Example R? Yield Melting Point (°C)
number (%) (Recrystallization solvent)
249 H 2-Me, 4-Cl 66 213-216 (AcOEt-IPE)
250 H 2,3,4-F, 47 169-174 (AcOEt-IPE)
251 4-Cl1 2-CF,, 4-Cl 49 194-197 (THF-AcOEt-hexane)
252 4-Cl1 2-CF,, 4-F 49 178-184 (THEF-AcOEt-hexane)
253 4-C1 2~-Me, 4-Cl1 55 218-220 (THF-AcOEt-hexane)
254 3-Cl1 2-CF,, 4-Cl 51 193-195 (AcOEt-hexane)

. 255 3-Cl1 2-CF,;, 4-F 37 170-174 (AcOEt-hexane)
256 3-C1l 2-Me, 4-C1 41 199-200 (AcOEt-hexane)
257 3-F 2-CF,, 4-Cl 49 110-114 (AcOEt-hexane)
258 3-F 2-CF,, 4-F 40 184-187 (AcOEt-hexane)
259 3-F 2-Me, 4-Cl1 52 211-217 (AcOEt-hexane)
260 4-Me 2-CF;, 4-Cl1 56 217-222 (THE-AcOEt-hexane)
261 4-Me 2-CF,;, 4-F 45 210-219 (THF-AcOEt-hexane)
262 4-Me 2-Me, 4-C1 27 189-191 (THF-AcOEt-hexane)
263 3-Me 2-CF;, 4-Cl 47 183-188 (AcOEt-hexane)
264 3-Me 2-CF,, 4-F 37 134-135 (AcOEt-hexane)
265 3-Me 2-Me, 4-Cl1 28 196-200 (AcOEt-hexane)
266 3-CF, 2-CF,, 4-Cl 10 194-196 (AcOEt)
267 3-CFy 2-CF,, 4-F 53 164-167 (AcOEt-hexane)
268 3-CF, 2-Me, 4-Cl1 14 120 (decomp.) (AcOEt)




The conpounds of table 39 were obtained by the nethod 2 62 simlar to that
in Exanple 74. Table 39 NCI O ON Exanple RYield Melting Point (O
nunber (% (Recrystal l i zation solvent) 2-C F3,4 27467216-218( THF AcCEt) 0d
2-CF3,4 27564227-229( THF- AcCEt) 276F 473240-242( THF- AcOEt) 2-Me, d _
5EXAMPLE 277-283 The conpoundsoftabl e40 w&leobt ai ned by the nmethod siml ar
to that in Exanple 203. Table 40

EXAMPLE 269-271
The compounds of table 37 were obtained by the method

similar to that in Example 74.

Table 37
“
HiC \\%—R
@®°
Example R Yield Melting Point (°C)
number (%) (Recrystallization solvent)
269 2-CF,, 4-Cl133 208-211 (AcOEt-hexane)
270 2-CF,, 4-F 37 182-184 (AcOEt-hexane)
271 2-Me, 4-Cl 34 177-180 (AcOEt-hexane)

EXAMPLE 272-273
The compounds of table 38 were obtained by the method

similar to that in Example 74.

10 Table 38

o (I

N,~\1C| o} C)o /[;:],R

7 N
<
Example Yield Melting Point (°C)
number (%) (Recrystallization solvent)
272 Cl 52 214-217 (AcOEt-IPE)
273 F 55 203-205 (AcOEt-IPE)

EXAMPLE 274-276

The compounds of table 39 were obtained by the method



R Exanpl elzYiel dMelting Point (C) RR(Recrystallization nunber (% sol vent)
277S C 64227-230( THF- AcOEt) 278"N sCl 57262- 264( THF- AcOEt) 2791 S
F24212- 215( THF- AcOEt ) sus- 263 280U F43245-247( THF- AcCEt) |~ r~s 2810}-s-
C172254- 256 (THF- AcCEt) N O 282s-F59251-253( THF- AcCEt) 283CH3 (CH2) 11S
Cl 6120- 122( THF- AcCEt ) REFERENCE EXAMPLE 2&287 The conpounds of table 41
were obtained by the nethod simlar to that in Reference Exanple 13. 5
Table 41 CIS ,0 -.1-0O

similar to that in Example 74.

Table 39

Z 1
L Nk
Example Melting Point (°C)
number (Recrystallization solvent)
. 274 216-218 (THF-ACOEt)
275 227-229 (THF-AcCOEt)
276 240-242 (THF-AcCOEt)

5 EXAMPLE 277-283
The compounds of table 40 were obtained by the method

similar to that in Example 203.

Table 40
R2
CF;
. Melting Point (°c)
Example o rp Yield (Recrystallization
number (%)
solvent)

S,
277 (o= c1 64 227-230 (THF-ACOEt)

/
278 M c1 57 262-264 (THF-ACOEt)

# 8

279 » N/>—s— F 24 212-215 (THF-ACOEt)



OH Ref. Ex. R12Yi el dMel ting Point (C nunberR(% (Recrystallization sol vent)
76Me3- Me80250- 253 (AcOEt) 77Me3, 5- Me261228-230 (AcCEt-1PE) 78Me4- F8Q253- 257
(AcOEt) 79Me4-C187238-241 (AcOEt) 80Me3-Fl, 88258 (deconp.) (AcCEt) 81Me3,
4- F277262- 264 (AcOEt) 82Me3-Br93270 (deconp.) (AcOEt) 83Me4- OCF393183-186
(AcOEt) 84Me3-0OCF371187-191 (AcOEt) 85FH2E309- 210 (AcCEt - hexane)

86F3-C 77213- 215 (| PE- hexane) 87Me3- NO274260 (deconp.) (AcCEt) EXAMPLE

284- 307 The conpounds of table 44 were obtained by the nmethod 264 simlar
to that in Exanple 15. Table 44 Exanpl eRLR2 R3Yi el dMelting Point (O

nurber (% (Reggyst al | i@&gn sokveny) 284Mpek_ 3583300237 THF- AcCOEt)

281 Clps c1 72 254-256 (THF-ACOEt)
282 CLys F 59 251-253 (THF-ACOEt)
283 CH, (CH,) ;S C1 6 120-122 (THF-ACOEt)

REFERENCE EXAMPLE 76-87
‘ The compounds of table 41 were obtained by the method
similar to that in Reference Example 13.

5 Table 41

Ref.Ex. R R? Yield Melting Point (°C)
number (%) (Recrystallization solvent)
76 Me 3-Me 80 250-253 (AcOEt) '
77 Me 3,5-Me, 61 228-230 (AcOEt-IPE)
‘ 78 Me 4-F 80 253-257 (AcOEt)
79 Me 4-Cl 87 238-241 (AcOEt)
80 Me 2:?1’ 88 258 (decomp.) (AcOEt)
81 Me 3,4-F, 77 262-264 (AcOEt)
82 Me 3-Br 93 270 (decomp.) (AcOEt)
83 Me 4-0CF,; 93 183-186 (AcOEt)
84 Me 3-0OCF, 71 187-191 (AcOEt)
85 F H 92 209-210 (AcOEt-hexane)
86 F 3-Cl 77 213-215 (IPE-hexane)
87 Me 3-NO, 74 260 (decomp.) (AcOEt)

'EXAMPLE 284-307

The compounds of table 44 were obtained by the method



285MeF 3- Me67218- 220( THF- AcOEt) 286MeCl 3, 5- 65266- 267( THF) (Me) 2 287Me F
3,5- 68274-275(THF) (Me) 288Me2 80284- 286( THF- ACOEt) O 4-Cl 289MeF

4- C177272- 273( THF- ACOEt ) 290Med  4- F73272- 273( THF- ACOEt) 291MeF

4- F70271- 272( THF- AcOEt ) 292Med  4- FI ' 83240- 241( THF- AcOEt) 293MeF

3-d, 86230-231( THF- AcCEt) 4-F 294Med 3, 264F269248- 251( THF- AcOEt) 295MeF
3, 4- F271253- 255( THF- ACOEt ) 296MeC  3- Br 81221- 222( THF- AcOEt) 297MeF

3- Br80222- 223( THF- AcCOEt) 298Med  4- OCF376239- 241( THF- AcOEt ) 299MeF

4- OCF370239- 240( THF- ACOEt) 300Med  3- OCF340171- 175( THF- AcOEt) 301MeF

3- OCF351166s 169] THFe ACEEA} B0 2Beshp Be NOR80234- 236( THF- AcCOEt )

Table 44

RZ

Example R R R Yield Melting Point (°C)
number (%) (Recrystallization solvent)
284 Me C1l 3-Me 85 235-237 (THF-AcOEt)
@ 285 Me F 3-Me 67 218-220 (THF-ACOEt)

286 Me C1°7°7 65 266-267 (THF)

(Me),
287 Me F 10T 68 274-275 (THF)

(Me),
288 Me C1l 4-Cl 80 284-286 (THF-AcOEt)
289 Me F 4-Cl 77 272-273 (THF-AcCOEt)
290 Me Cl 4-F 73 272-273 (THF-AcOEt)
291 Me F 4-F 70 271-272 (THF~AcOEt)
292 Me C1 o7 83 240-241 (THF-ACOEt)

3-C1,
293 Me F 4-F 86 230-231 (THF-AcOEt)
294 Me C1 3,4-F, 69 248-251 (THF-AcOEt)
295 Me F 3,4-F, 71 253-255 (THF-AcCOEt)
296 Me Cl1 3-Br 81 221-222 (THF-AcOQEt)

. 297 Me F 3-Br 80 222-223 (THF-AcOEt)
298 Me C1l 4-0OCF, 76 239-241 (THF-AcOEt)
299 Me F 4-0CF; 70 239-240 (THF-AcOEt)
300 Me C1 3-OCF; 40 171-175 (THF-AcCOEt)
301 Me F 3-0OCF, 51 166-169 (THF-AcCOEL)
302 Me C1 3-NO, 80 234-236 (THF-AcCOEt)
303 Me F 3-NO, 80 235-238 (THF-AcCOEt)
304 F ClH 63 199-203 (AcOEt-hexane)
305 F F H 68 204-206 (AcOEt-hexane)
306 F Cl3-Cl 67 200-201 (AcOEt-hexane)
307 F F 3-Cl 77 206-207 (AcOEt-hexane)
5 EXAMPLE 308

Synthesis of methyl (2E)-3-[3-[7-chloro-3-(2-[[4-chloro-2-



303MeF 3- NO280235- 238( THF- AcOEt ) 304FC H63199- 203( AcCEt - hexane) 305FF
H68204- 206( AcCEt - hexane) 306FC 3-C 67200- 201( AcCEt - hexane) 307FF

3-C 77206- 207( AcCEt - hexane) 5 EXAMPLE 308 Synt hesis of methyl
(2E)-3-[3-[7-chloro-3-(2-[[4-chloro-2 265
(trifluoronethyl)phenyl]am no]-2-oxoet hyRp56- net hyl - 2- oxo

2H chronen- 4-yl ] phenyl ] - 2- propenoate A sol ution of

2-[4- (3-bronmophenyl )-7-chloro-6-nmethyl- 5

2- 0x0- 2H chromene-3-yl]-N-[4-chloro-2 (trifluoromnethyl)phenyl]acetam de
(500 ng) i n({OME (ko rdnetgb) Sioshy D i d h- 2redhyétiagl y+atret Ry 142 AbXo-
triethylamne (0.21 m), pd(QAc) 2 (5 m) and tri phenyl phosphi ne (10 ng)
under ar gorer dcrsqiet-4 - phrbheay o2t pd2Péndote 3 hours. 10 After the
reacti on was conpleted, the m xture was conbined wth water, and extracted
with ethyl Scerai® A act was washed with water, dried over
magnesi um sul fiqt' ) i concentrated. The resultant residue was
purified byM%. silli ca g§I pronatography (el uent: hexane-ethyl 15
acetate=2:1), an@then recfystallized from T THE-ethyl acetate to obtain the
title conpound a ghgLgss crystal (333 ng, yield: 67%. Melting point:
202- 204C. EXAMPLE 309 2

A solution of 2-[4-(3-bromophenyl)-7-chloro-6-methyl-

5 2-oxo-2H-chromene-3-yl]-N-[4-chloro-2-
. (trifluoromethyl)phenyl]acetamide (500 mg) in DMF (5 ml)
was combined with methyl acrylate (0.14 ml), triethylamine
(0.21 ml), pd(OAc), (5 ml) and triphenylphosphine (10 mg)
under argon atmosphere, and heated at 120°C for 3 hours.
10 After the reaction was completed, the mixture was combined
with water, and extracted with ethyl acetate. The extract
was washed with water, dried over magnesium sulfate, and
then concentrated. The resultant residue was purified by a
silica gel chromatography (eluent: hexane-ethyl
‘15 aceta'te=2:1), and then recrystallized from THF-ethyl
acetate to obtain the title compound as a colorless crystal

(333 mg, yield: 67%). Melting point: 202-204°C.

EXAMPLE 309
20 Synthesis of (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-propenocic acid



20 Synthesis of (2E)-3-[3-[7-chloro-3-(2-[[4-chloro-2-
(trifluoronethyl)phenyl]am no]-2-oxoet hyl)-6-net hyl - 2- oxo-

2H chr onen- 4-yl ] phenyl ] - 2- propenoic acid 266 CI 0 A solution of ethyl (2E)
-3- [3- [7-chloro-3- (2- [ [4-

chloro-2-(trifluoronethyl)phenyl]am no] - 2aoet hyl ) - 6-

nmet hyl - 2- oxo- 2H- chr onen- 4-yl ] phenyl ] - 2- propenoate (200 ng) 5 in a mxture
of ethanol (5 m) and THE (2 m) was conbined wth a 1 N aqueous sol ution
of sodi um hydr oxi de 3 m), and stirred at roomtenperature for 4 hours.
After 1 N e 910 n) was added, the mixture was extracted
w th ethyl Ibe act was washed vmth 10 water, dried over
magnesi um su?fate and Bhefy concentrated. The resultant crude crystal was
recrystallized f THF- e Hyl acetate to obtain the title conpound as a
colorless «crysta L3 gg yield: 70%. Melting point: 191-194C. ~5
EXAMPLE 310 Synt hesi s of [ 4- (3- am nophenyl ) - 7-chl or o- 6- net hyl - 2- oxo-

2H- chronen- 3-yl |AN- [ &cihlordn 2-oﬂtl’eft1h|yl10rQIZE1) hssL)[3pme%h]1@@@L@m de 3Q-A

m xture solution of 2-[7-chloro-6-nethyl-

ni t r ophenyl ¢hPepxoz 2kk ehf DBRoBeYhY 1 b\bhénymh Qih@na] 26Zoxo0ethyl) -6-

methyl-2-oxo-2H-chromen-4-yl]lphenyl]-2-propencate (200 mg)
5 in a mixture of ethanol (5 ml) and THF (2 ml) was combined
with a 1 N aqueous solution of sodium hydroxide (3 ml), and
stirred at room temperature for 4 hours. After 1 N
hydrochloric acid (10 ml) was added, the mixture was
extracted with ethyl acetate. The extract was washed with
10 water, dried over magnesium sulfate, and then concentrated.
The resultant crude crystal was recrystallized from THF-
ethyl acetate to obtain the title compound as a colorless

crystal (137 mg, yield: 70%). Melting point: 191-194°C.

‘15 EXAMPLE 310
Synthesis of 2-[4-(3-aminophenyl)-7-chloro-6-methyl-2-oxo-
2H-chromen-3-y1l]-N-[4-chloro-2-

(trifluoromethyl)phenyl]acetamide

Cl

20 A  mixture solution of 2-[7-chloro-6-methyl-4-(3-

nitrophenyl)-2-oxo-2H~chromen-3-yl]-N-[4-chloro-2-



(trifluoronethyl)phenyl]acetam de (300 ng) in ethanol (2 m) and THF (5
m ) was conbined with Raney-nickel (50 ng), and stirred under hydrogen

at nosphere at roomtenperature for 5 hours. After catalyst was filtered
off, the reaction 5 solution was concentrated. The resultant residue was
purified by a silica gel chromatography @@&7uent: hexane- ethyl
acetate=2:1), and further recrystallized from THF- ethyl acetate to obtain
the title conpound as a colorless crystal (166 ng, yield: 59%. Mlting
poi nt: 206-207C. 10 EXAVPLE 311-316 The conpounds of table 43 were obtai ned
by the met hodriSluwtanetioyl haliehnl Exaspieide Tedd® 43)Clin” etBanol ObD 15
Exanple RL nunmber R2 Yield Melting Point (C (% (Recrystallization

sol vent) 31l B-&hd3TBF( CE3m)7Zas3kbndbide®?, whth (Kh3dy2nHdkel (50 mg),

and stirred under hydrogen atmosphere at room temperature
for 5 hours. After catalyst was filtered off, the reaction
5 solution was concentrated. The resultant residue was
purified by a silica gel chromatography (eluent: hexane-
ethyl acetate=2:1), and further recrystallized from THF-
‘ ethyl acetate to obtain the title compound as a colorless
crystal (166 mg, yield: 59%). Melting poinf: 206-207°C.
10
EXAMPLE 311-316
The compounds of table 43 were obtained by the method

similar to that in Example 1.

Table 43
=
A 2
S % R
15
. Melting Point (°C)
Example  p, R Yfeld (Recrystallization
number (%)
solvent)
311 3-Cl 3,5-(CFy), 72 236-237 (THE-AcCOEt)
312 3-Cl 2,5-(CF;), 64 242-244 (THF-AcOEtL)
313 3,5-(Me), 2-Me, 4-Cl 64 275-276 (THF)
314 Me 2,3,5-(Me),;, 4-CH 49 150-151 (THF-AcOEt)
315 Me 2,3,5-(Me),;, 4-CH 70 173-176 (THF-AcOEL)
316 Me 2,3,5-(Me),, 4-OH 73 248 (decomp.) (THF-IPE)

REFERENCE EXAMPLE 88-93



313 3,5-(Me)2 2-Me, 4-C 64 314 Me 2,3,5-(Me)3, 4-04 49 315 M 2, 3, 5-
(M) 3, 4-0H 70 316 Me 2, 3, 5- (M) 3, 4-OH 73 236-237 (THF- AcOEt)
242-244 (THF- AcCEt) 275-276 (THF) 150-151 (THF-AcCEt) 173-176 (THF- AcCEt)
248 (deconp.) (THF-1PE) REFERENCE EXAMPLE 88-93 268 5 10 The conpounds of
table 44 were obtained by the nmethod sim®d8ar to that in Reference Exanple
13. Table 44 OH Ref.Ex. RYieldMelting Point (C nunber(% (Recrystallization
sol vent) 887-C 83178-181( AcCEt -1 PE) 896- OWe, 7- C186226- 229( AcOH H20)

906, 7- Me290213- 215( AcCH)

10

The compounds of table 44 were obtained by the method

similar to that in Reference Example 13.

Table 44
A o 00
R—
P a_ OH
Cl
Ref.ExX. R Yield Melting Point (°c)
number (%) (Recrystallization solvent)
88 7-Cl 83 178-181 (AcOEt-1IPE)
89 6-0OMe, 7-Cl86 226-229 (AcOH-H,0)
90 6,7-Me, 90 213-215 (AcOH)
91 6-Cl, 7-Me 85 218-220 (AcOH)
92 6,7-Cl, 79 231-233 (AcOH)
93 6, 7-F, 80 199-201 (AcOH)

EXAMPLE 317-328

The compounds of table 45 were obtained by the method

similar to that in Example 15.

Table 45

2
oy SN 0 C)o R

U
P a N
H  ¢r,
Cl

Example _; R Yield Melting Point (°C)
number (%) (Recrystallization solvent)
317 7-C1l Cl 70 160-164 (AcCEt~hexane)
318 7-C1l F 6l 170-175 (AcOEt-hexane)
319 gngfe, cl1 78 209-211 (AcOEt-hexane)
320 6-OMe, 78 202-206 (AcOEt-hexane)



916-C, 7-Me 85218-220(AcOH) 926, 7-C1279231-233(AcOH) 936,

7- F280199- 201( AcOH) EXAMPLE 317-328 The conmpounds of table 45 were obtai ned
by the nethod simlar to that in Exanple 15. Table 45 Exanple Rl nunber
317 318 319 320 R2 Yield Melting Point (C (% (Recrystallization solvent)
7-c A 70 7-AA F 61 6-Ovk, 7-d 6-0OWwe9 7-CAA A 78 F 78 160-164
(AcCEt - hexane) 170-175 (AcCEt - hexane)

321 6,7-Me, Cl 76 206-208 (AcOEt-hexane)
322 6, 7-Me, F 76 200-202 (AcOEt-hexane)
323 s:lii’ cl 82 222-225 (AcOEt-hexane)
6-Cl,
324 7-Me F 85 196-199 (AcOEt-hexane)
325 6,7-Cl, Cl 82 213-215 (AcOEt-hexane)
326 6,7-Cl, F 87 222-224 (AcOEt-hexane)
327 6,7-F, Cl 85 192-194 (AcOEt-hexane)
328 6,7-F, F 70 176-178 (AcOEt-hexane)

REFERENCE EXAMPLE 094

. (4-Chloro-2-hydroxy-5-methylphenyl) (pyridin-3-yl)methanone
Cl OH
Me 0
@
N
5 A solution of 3-pyridinecarbaldehyde (2.2 g) in THF

(50 ml) was treated dropwise with a solution (50 ml) of
Grignard reagent prepared from l-bromo-4-chloro-2-methoxy-

S-methylbenzene (5.0 g) and magnesium (0.8 g) in THF at 0°C,

. and stirred for 1 hour. The reaction solution was combined
10 with a saturated aqueous solution of ammonium chloride, and
extracted with ethyl acetate. The extract was washed with

water, dried over magnesium sulfate, and concentrated under
reduced pressure. The resultant residue was used in the
next step without purification, combined with toluene (150
15 ml) and manganese dioxide (15 g), and heated under reflux

with dehydrating using Deen Stark for 1 hour. After the



209- 211 (AcCEt - hexane) 202-206 (AcCEt-hexane) 269

3216, 7- Me2C 76206- 208( AcCEt - hexane) 3226, 7- Me2F76200- 202( AcCEt - hexane)
3236-Cl, C 82222-225( AcCEt - hexane) 7-Me 3246-Cl, F85196-199 (AcCEt - hex
7- Me 3256, 7- C12C 82213- 215( AcCEt - hexane) 3266, 7- CL2F87222- 224( AcCEt - hexane)
3276, 7- F2C 85192- 194( AcOEt - hexane) 3286, 2-71B2F70176- 178( AcCEt - hexane)
REFERENCE EXAMPLE 94

(4- Chl or o- 2- hydr oxy- 5- net hyl phenyl ) (pyri di n-3-yl ) net hanone C'S -, -z-
A sol ution of 3-pyridinecarbal dehyde (2.2 g) in THE (50 m) was treat
dropwi se W tdaat soh uvhencohPleltrdof the it Jreagenit psepraedrinesred
1- br ono- 4- chl or o- 2- met hoxy- 5-net hyl benzene (5.0 g) and magnesium (0.8 g)
in THE at Ofsin@ndedticeredtHeorrll hewte The RAAHAHT a3t hdde WageaarRNed
10 with a saturated aqueous sol ution of amoni um chl ori de, and

10

15

20

pressure. The resultant residue was combined with
methylene chloride (50 ml) and a 1 N solution of
BBr,/methylene chloride (60 ml), and stirred at room
temperature overnight. After the reaction was completed,
water was added, and the solvent was distilled off under
reduced pressure. The resultant residue was neutralized
with the addition of a saturated aqueous solution of sodium
hydrogen carbonate, and then extracted with ethyl acetate.
The extract was washed with water, and then dried over
magnesium sulfate, and concentrated under reduced pressure.
The resultant residue was purified by a silica gel column
(eluent: ethyl acetate) to obtain the title compound as an
oil (2.4 g).

NMR (CDCl,;) &: 2.28 (3H, s), 7.14 (1H, s), 7.37 (1H, s),
7.50 (1H, dd, J = 8 Hz, 4 Hz), 8.00 (lH,m), 8.84 (1H, dd,

J=4Hz, 2H), 8.90 (1H, d, J=2 Hz), 11.75 (1H,s).

REFERENCE EXAMPLE 95
Synthesis of (7-chloro-6-methyl-2-oxo-4-pyridin-3-yl-2H-

chromen-3-yl)acetic acidrhydrochloride

ane)

-OH 5
ed



extracted with ethyl acetate. The extract was washed with water, dried
over magnesi um sul fate, and concentrated under reduced pressure. The
resultant residue was used in the next step w thout purification, conbined
with toluene (150 15 m) and manganese di oxide (15 g), and heated under
reflux wth dehydrating using Deen StarR7lor 1 hour. After the 270
reacti on was conpleted, the reaction solution was filtered wusing celite,
the filtrate was concentrated under reduced pressure. The resultant

resi due was conbined with nethylene chloride (50 mM) and a 1 N solution of
S BBr 3/ net hy,ene chhorijgde (60 m), and stirred at room tenperature

overni ght. Af eaction was conpleted, water was added, and the

sol vent was_dj of€oymder reduced pressure. The resultant residue
was neutral Med  wiTh the addition of a saturated aqueous sol ution of
sodi um 10 hydroge rbgapte, and then extracted with ethyl acetate. The
extract was washe it h water, and then dried over magnesium sulfate, and
concentrat ed under “¥Yeduced pressure. The resultant residue was purified by
a silica gel colum (eluent: ethyl acetate) to obtain the title conpound

15 | (2 S 1% 1H,
2§,an - SOOklkf %ﬁegglzmeﬁgg@%ﬁﬂd g@ezg (3?7 5)waz %ﬁt@%ﬂeéﬂby tﬁe (

method similar to that in Reference Example 13. Melting

Point: 279-281°C (methanol).
")5
REFERENCE EXAMPLE 96
Synthesis of [4-chloro-2-hydroxy-5-[(4-phenylpiperazin-1-

yl)methyl]phenyl] (pyridin-3-yl)methanone

Q\Nﬁ cl OH

LN o

~
N
10 The title compound (yield: 63%) was obtained by the method
. similar to that in Reference Example 93.

NMR (CDCl;) &: 2.65 (4H, t, J = 5 Hz), 3.14 (4H, t, J = 5

Hz ), 3.59 (2H, s), 6.80-9.00 (12H, m).

15 REFERENCE EXAMPLE 97
Synthesis of ethyl [7-chloro-2-oxo-6~[ (4-phenylpiperazin-1-

yl)methyl]-4-pyridin-3-yl-2H-chromen-3-yl]acetate



J=4Hz, 2H), 8.90 (1H, d, J=2 Hz), 11.75 (1H, s) . 20 REFERENCE EXAMPLE 95
Synt hesi s of (.7-chl oro-6-net hyl - 2- oxo-4-pyri di n-3-yl -2H chronen-3-yl)
acetic acid-hydrochloride 271 QS ,0Q, .,-OThe title conpound (yield: 67%
was obtained by the nethod simlar to that in Reference Exanple 13.
Melting Point: 279-281C (nethanol). 5 RERERENCE EXAMPLE 96 Synthesis of

[ 4- chl or o- 2- hydr oxy- 5-[ (4- phenyl pi perazi n-1| -

yl ) met hyl ] phenyl ] (pyri di n-3-yl ) met hanone 10 The title conpound (yield: 63%
was obt ai ned by the nethod simlar to that in Reference Exanple 93. NWR

(CDC13) 5: (4H, t, J =5 Hz) , 3.14 (4H, t, J =5 Hz ), 3.59 (2H, s),
6.80-9. 00 ( " E EXAMPLE 97 Synt hesis of ethyl
perazin-1 -

[7-ch|oro-2-oxo-%aL 4-p
yl ) met hyl ] - 4- pyr N FRFL3-yl Jacetate 272 0 5 10

The title compound (yield: 22%) was obtained by the
method similar to that in Reference Example 21. Melting

Point: 153-157°C (ethyl acetate-isopropyl ether).

REFERENCE EXAMPLE 98
Synthesis of ethyl [7-chloro-6-methyl-2-oxo]-4-pyridin-3-
yl-2H-chromen-3-yl]acetate (Alternative synthesis method of

the compound of Reference Example 21)

Ci 0.0
Me S COzEt
10 l
.. (4-Chloro-2-hydroxy-5-methylphenyl) (phenyl)methanone
(130 g) was suspended 1in acetonitrile (325 ml), and

combined with DBU (217 g) at room temperature. The mixture
was heated to approximately 40°C, and treated dropwise with
15 a solution of ethylsuccinyl chloride (147 g) in
acetonitrile (234 ml) with keeping the reaction temperature
at 40 to 45°C,. After completing dropwise addition, the
mixture was stirred at 40 to 45°C for 30 minutes. The

mixture was combined with water, stirred at 40°C for 30



CO2Et The title conpound (yield: 229 was obtained by the nethod simlar
to that in Reference Exanple 21. Melting Point: 153-157C (ethyl
acet at e-i sopropyl ether). REFERENCE EXAMPLE 98 Synt hesi s of ethyl
[ 7- chl or o- 6- et hyl - 2- oxo0] - 4- pyri di n-3- yl-2H chronen-3-yl]acetate
(Al'ternative synthesis nethod of the co@dund of Reference Exanple 21)
CQO2Et (4- Chl or o- 2- hydr oxy- 5- net hyl phenyl ) (phenyl ) net hanone (130 g) was
suspended in acetonitrile (325 m), and conbined with DBU (217 g) at room
tenperature. The m xture was heated to approximately 40C, and treated
dropwi se winhindtes, scboiteédntof redthytsmperaylirehl anddéutthérgptinred at
acetonitrile (234 m) wth keeping the reaction tenperature at 40 to 45C
After conpletitpg Stopihseraddi tiempeddtaarar wighe amasl isig ried izle 4€bt 0145C
for 30 mnutes. The mxture was conbined with water, stirred at 40C for 30
273 m nut esoucool erthd ock9stnl empesdipitetandvisr tthark edled, I esh@t wa@hka 5C
internal tenperature with cooling inice for 1 hour. The crystal
preci pi t at ewi wascbbléer ed,cxvuonasized o Wrdnigpalied CHIMN EBRs3uRdt asolt ai n
the title conmpound as a

5 slightly tan white crystal (140 g, yield: 74

oo

).
NMR (CDCl,;) &: 1.23 (3H, t, J=7 Hz), 2.28 (2H, s), 3.36 (2H,
s), 4.13 (2H, t, J=7 Hz), 6.84 (lH, s), 7.20-7.35 (2H, m),

‘ 7.41 (1H, s), 7.45-7.60 (3H, m).

10 EXAMPLE 329-330
The compounds of table 46 were obtained by the method

similar to that in Example 15.

Table 46
cl 0._.0 R
Me' 7 N
P H o ¢r,
N
‘ Example Yield Melting Point (°C)
number (%) (Recrystallization solvent)
329 Cl 64 212-215 (THF-AcCOEtL)
330 F 53 213-215 (THF-AcCOEt)

15
EXAMPLE 331
Synthesis of 2-[7-chloro-2-oxo-4-phenyl-6-[ (4-phenyl-1-
piperazinyl)methyl]-2H-chromen-3-yl]-N- (4-hydroxy-2, 3, 5-

trimethylphenyl)acetamide



5 slightly tan white crystal (140 g, yield: 74%. NWR (CDC13) 6: 1.23 (3H,
t, J=7 Hz), 2.28 (2H, s), 3.36 (2H, s), 4.13 (2H, t, J=7 Hz), 6.84 (1H,
s), 7.20-7.35 (2H, m, 7.41 (1H, s), 7.45-7.60 (3H, m. 10 EXAMPLE 329- 330
The conpounds of table 46 were obtained by the method simlar to that in
Exanpl e 15. Table 46 Exanple R Yield naewer (% 329 A 64 330 F 53 15
EXAMPLE 331 Synthesis of Melting Point (C) (Recrystallization solvent)
212-215 (THF-AcCEt) 213-215 (THF- AcCEt)

2-[ 7-chl or o- 2- oxo- 4- phenyl - 6- [ (4- phenyl -1

piperazinyléiiihyl]-2H—chronen-3- o]-N—(4-hydroxy-2,3,5

tri met hyl ph | ) acet,am de 274 A sQ utoiHon of

2- [ 7- chl or 0-27 ONO Y%= Dy >6- P 4{PhEhyl -
1- pi per azi nyl)ni{,h @' P \ ML-I\I—(4-hydroxy-2,3,5-

A solution of 2-[7-chloro-2-oxo-4-phenyl-6-[ (4-phenyl-
l-piperazinyl)methyl]-2H-chromen-3-yl]-N=-(4-hydroxy-2, 3, 5-
trimethylphenyl)acetic acid (200 mg) in DMF (2 ml) was

. 5 combined with 4-amino-2,3,6-trimethylphenol (68 mg), 1-
ethyl-3-(3-dimethylaminopropyl)carbodiimide (118 mg) and 1-
hydroxybenzotriazole (83 mg) , and stirred at room
temperature overnight. The reaction solution was combined
with water, and the precipitate formed was filtered. The

10 resultant crude crystal was purified by a silica gel
chromatography (eluent: hexane-ethyl acetate=1:1), and
further recrystallized from ethyl acetate to obtain the
title compound as a colorless crystal (84 mg, yield: 33%).

‘ Melting point: 193°C (decomp.).

15
EXAMPLE 332-333
The compounds of table 47 were obtained by the method
similar to that in Example 331.

Table 47



trimethyl phenyl) acetic acid (200 ng) in DM (2 mM) was is 5 conbined with
4-am no- 2, 3, 6-tri net hyl phenol (68 ng), 1-

et hyl - 3- ( 3- di et hyl am nopr opyl ) carbodii m de (118 ng) and 1-

hydr oxybenzotri azole (83 ng), and stirred at room tenperature overnight.
The reaction solution was conbined wth2wdter, and the precipitate fornmed
was filtered. The 10 resultant crude crystal was purified by a silica gel
chromat ography (el uent: hexane-ethyl acetate=1:1), and further
recrystallized fromethyl acetate to obtain the title conpound as a
colorless crystal (84 ng, yield: 33%. Mel ting point: 193C (deconp.). 15
EXAMPLE 332E:§§ The conpoanqg of table 47 were obtained by the method
simlar tot 47 275 Exanple Melting Point (C
Yield R (Recrys#aLN' solvent) 3322-Me, 4-C 20290-292
(AcCEt -1 PE) 3332, 3, 5-(Nbl/ 4- AH 36242-246 (AcCEt-1PE)

Melting Point (°C)

Example Yield . .
number R (%) (Recrystallization
solvent)
332 2-Me, 4-Cl 20 290-292 (AcOEt-IPE)
333 2,3,5-(Me),, 4-0OH 36 242-246 (AcOEt-IPE)
. EXAMPLE 334
Synthesis of 2-[7-chloro-2-oxo0-6-[ (4-phenyl-1-

5 piperazinyl)methyl]-4-(3-pyridinyl)-2H-chromen-3-y1]-N-[4-

chloro-2-(trifluoromethyl)phenyl]acetamide

[::LN/\1m ?/ 0, /L;:rm

N
P H ¢,
SN
.' A suspension of ethyl 7-chloro-2-oxo-6-[(4-phenyl-1-

piperazinyl)methyl]-4-(3-pyridinyl)-2H-chromen-3-yl]acetate
10 (500 mg, 0.97 mmol) in ethanol (10 ml) was combined with a
2 N aqueous solution of sodium hydroxide (1.5 ml), and
heated and stirred at 70°C for 1 hour. After allowing to
cool, the mixture was combined with 1 N hydrochloric acid
(3 ml), and neutralized with a saturated aqueous solution
15 of sodium hydrogen carbonate. The solvent was distilled

off under reduced pressure, and the residue was boiled



EXAMPLE 334 Synthesis of 2-[7-chloro-2-o0x0-6-[(4-phenyl-I- 5

pi perazi nyl ) nmet hyl ]-4-(3-pyridinyl)-2H chronmen-3-yl]-N[4-

chl oro-2-(trifluoronethyl)phenyl]acetam de CI A suspension of ethyl

7-chl or o- 2- oxo0- 6-[ (4- phenyl -1 -

pi perazi nyl ) met hyl ]-4-(3-pyridinyl)-2H cliéren- 3-yl Jacetate 10 (500 nyg,
0.97 mmol ) in ethanol (10 M) was conbined with a 2 N aqueous sol ution of
sodi um hydroxide (1.5 m), and heated and stirred at 70C for 1 hour. After
allowing to cool, the m xture was conbined with 1 N hydrochloric acid (3
m ), and neateatrepidcallh waisht tohtede agoepemosel whtoen. 15Thé sedulimant

hydr ogen carbonate. The solvent was distilled off under reduced pressure,
and t he resyellkowasobdet ed3 20 tmay ews s opomlal hgdwiwibht DHEens ind) [ epEye (vat er.
The resultant vyell ow powder (350 ng) was conbined with THE (5 m), DV (1
drop) and tdropyl anll ahideyl0.&2 odi)de andl. 321 mLeg ahnd e rdeipet akub for
2 hours. The solvent was distilled off 5 under reduced pressure, and the

resi due wastsopdraedrad tthr THEhoLTsN ) aRd ZsaIvere: Swebl afihenzidd i blrgor i de
(0.38 M, 2.1 mol), and stirred at 80C for 15 hours. After allowing to

cool, the nixderervdaceanpireedumd,h a4y agheowssidue was combined with
THF (15 ml) and 2-amino-5-chlorobenzotrifluoride (0.38 ml,
2.1 mmol), and stirred at 80°C for 15 hours. After
. allowing to cool, the mixture was combined with an aqueous
solution of ammonium chloride, and extracted with ethyl
10 acetate. The extract was washed with a saturated aqueous
solution of sodium chloride, and dried over magnesium
sulfate, and then the solvent was distilled off wunder
reduced pressure. The resultant residue was purified by a
silica gel column chromatography (eluent: hexane-ethyl
15 acetate=1:1), and further recrystailized from ethyl
acetate-isopropyl ether to obtain the title compound as a
. colorless crystal (102 mg, yield: 21%). Melting point:

214-216°C.

20 EXAMPLE 335
Synthesis of 2-[7-chloro-2-oxo-6-[ (4-phenyl-1-
piperazinyl)methyl]-4-(3-pyridinyl)-2H-chromen-3-yl1]-N-[4-

fluoro-2-(trifluoromethyl)phenyl]acetamide



sol ution of amoni um chloride, and extracted with ethyl 10 acetate. The
extract was washed with a saturated aqueous solution of sodium chloride,
and dried over magnesium sulfate, and then the solvent was distilled off
under reduced pressure. The resultant residue was purified by a silica
gel colum chromat ography (el uent: hexan&/gthyl 15 acetate=1:1), and
further recrystallized fromethyl acetate-isopropyl ether to obtain the
title conpound as a colorless crystal (102 ng, yield: 21%. Mlting
point: 214-216C. 20 EXAMPLE 335 Synt hesi s of

2-[7-chloro 0X0- 6- [ (4- phenyl -1 -
piperazinyliza\ ] 4-( 3- yr%dlnyl -2H-chronmen-3-yl ]-N-[ 4-

fluoro-2-(trit e nyl etam de 277 The title conpound (yield:
2199 obt ai ned b NI to that in Exanple 334. Melting point:
202-205C (et hyl acetate-J soprdpylceet her). 0 5 EXAMPLE 336-337 The
conpounds of table 48 relobtalned by the nethod simlar to that in
Exanpl e 308. Table 48 10N

The title compound (yield: 21%) obtained by the method
similar to that in Example 334. Melting point: 202-205°C

(ethyl acetate-isopropyl ether).

EXAMPLE 336-337

The compounds of table 48 were obtained by the method

similar to that in Example 308.

Table 48

10
Example oy Melting Point (°C)
number R rield (%) (Recrystallization solvent)
‘ 336 Cl 64 118 (decomp.) (AcOEt)
337 F 39 193-196 (AcOEt)

EXAMPLE 338
Synthesis of ethyl 3-[3-[7-chloro-3-(2-[[4-chloro-2-
(trifluoromethyl)phenyl]amino]-2-oxoethyl)-6-methyl-2-oxo-

15 2H-chromen-4-yl]phenyl]-2-propionate



Example R Yield (%9 Mlting Point (C) nunber (Recrystallization solvent)

336 G 64 118 (deconp.) (AcOEt) 337 F 39 193-196 (AcCEt) EXAWPLE 338

Synt hesis of ethyl 3-[3-[7-chloro-3-(2-[[4-chloro-2-

(trifluoromethyl)phenyl]am no]-2-oxoet hyl)-6-mnet hyl -2-oxo- 15

2H-chr onen- 4-yl | phenyl ] - 2- propi onate 278278 m xture sol ution of ethyl

(2E)-3-[3-[ 7-chl oro- 3-( 2-

[[4-chloro-2-(trifluoronethyl)phenyl]am no]-2-oxoethyl) - 6-

nethyl-2-ox8-2F+chronen 4- yI]ghenyI]-Z-propenate (138 ng) 5 in ethanol (5

m ) and THE™(: v43>cgz$gﬂ d wth Raney- nickel (approximately 100 ng),

stirred undg { y sphere at roomtenperature for 4 hours. After

the catalys was fllteHedcpff using celite, the filtrate was

concentrated. The& fesul tant residue was purified by a 10 silica gel

chromat ogr aphy (Shuent~chgxane-ethyl acetate=2:1), and recrystallized from

ethyl acetate to obtaln The title conpound as a colorless crystal (131 ng,

yield: 950). MelAingxpoket soll&Condecond:hyl 5 (ENAVPLE3339-tR1348-3heo-

conpounds of table 49 were obtai ned by the nethod
[[4-chloro-2~-(trifluoromethyl)phenyl]amino]-2-oxoethyl)-6-

methyl-2-oxo-2H-chromen-4-yl]phenyl]-2-propenate (138 mg)

5 in ethanol (5 ml) and THF (2 ml) was combined with Raney-
. nickel (approximately 100 mg), stirred under hydrogen
atmosphere at room temperature for 4 hours. After the

catalyst was filtered off using celite, the filtrate was
concentrated. The resultant residue was purified by a
10 silica gel chromatography (eluent: hexane-ethyl
acetate=2:1), and recrystallized from ethyl acetate to
obtain the title compound as a colorless crystal (131 mg,

yield: 95%). Melting point: 116°C (decomp.).

‘15 EXAMPLE 339 to 340
The compounds of table 49 were obtained by the method

similar to that in Example 3009.

Table 49

Example R X Yield Melting Point (°C)
number (%) (Recrystallization solvent)

339 F CH=CH 80 260-262 (AcOEt)



simlar to that in Exanple 309. Table 49 ci Exanple R nunber 339 F X

Yield (0) CH=CH 80 Melting Point (C) (Recrystallization solvent) 260-262

(AcOEt) 279 340 O CH2-CH2 89 170-172 (AcCEt) In the Formul ati on Exanpl es

and Experinments described below, Conpounds A, B and C are those shown

bel ow, respectively. 5 Conmpound A 279

2-[ 6-chl or o- 2- oxo- 4- ( 2- et hyl phenyl ) -2H chronen-3-yl ]-N-(2,

6- di met hoxyphenyl ) acet am de; Cowpound B: N(2,6- dinethoxyphenyl)-N'a[g-(Z-
7- dr o 5,6-b a ;  Conpoun :

L ehremysde 2 L ey O SeRhao iy °, % 21 14b2092 YhLEke: o

oxo- 4- phenyl -2, 6, 7, 8- tetrahydrocyclopenta[g]chronen 3- yl)acetam de.

In the Formulation Examples and Experiments described
below, Compounds A, B and C are those shown below,
respectively.

5 Compound A: 2-[6-chloro-2-oxo-4-(2-methylphenyl)-2H-
chromen-3-yl]-N-(2, 6-dimethoxyphenyl)acetamide;

Compound B: N- (2, 6-dimethoxyphenyl)-N'-[3-(2-

‘ methylphenyl) -6, 7-dihydro-5H-indeno[5, 6—b] furan-2-yllurea;

Compound C: N-(4-chloro-2-trifluoromethylphenyl)-2-(2-

10 oxo-4-phenyl-2,6,7,8-tetrahydrocyclopenta[g]chromen-3-

yl)acetamide.

Formulation Examples
A lipid-rich plaque regressing agent containing as an
15 active ingredient a compound [I], ([II], [III], [IV], [V] or
[VI] or its salt of the present invention can be produced

for example in the following formulations.

1. Capsule
(1) Compound A 10 mg
20 (2) Lactose 90 mg

(3) Microcrystalline cellulose 70 mg
(4) Magnesium stearate 10 mg
1 Capsule 180 mg

(1), (2) and (3) and 1/2 of (4) are mixed and



Formul ati on Exanples A lipid-rich plaque regressing agent containing as an
15 active ingredient a conmpound [I], [II], [1Il], [IV], [V] or [VI] or its
salt of the present invention can be produced for exanple in the
following formul ations. 1. Capsule (1) Conpound A 10 ng 20 (2) Lactose 90
mg (3) Mcrocrystalline cellulose 70 ng2804) Magnesium stearate 10 ng 1
Capsule 180 ng (1), (2) and (3) and 1/2 of (4) are m xed and 280

granul ated. To this, the renainder of (4) is added and the entire is
encapsul ated into a gelatin capsule. 2. Tablet (1) Conpound A 10 mg 5 (2)
Lact ose 35 gBan@Bat&irn sbathbhs 150he0Urehdlnbikber o€r yst alkki Badeal hHhosge30 ngy
IS (5) Magnesium stearate 5 ng 10 1 Tablet 230 ng (1), (2), (3), 2/ 3 of (4)
and 1/2 of 45)ineeis xpdapsdlageanvhabed. gd0athhscgpanuke, the reminder of

(4) and (5)
2. Tablet
(1) Compound A 10 mg
5 (2) Lactose 35 mg
(3) Corn starch 150 mg

(4) Microcrystalline cellulose 30 mg

. (5) Magnesium stearate 5 mg
1 Tablet 230 mg
10 (L), (2), (3), 2/3 of (4) and 1/2 of (5) are mixed and

granulated. To this granule, the remainder of (4) and (5)

are added and compressed into a tablet.

3. Injection formulation

15 (1) Compound A 10 mg
(2) Inositol 100 mg

. (3) Benzyl alcohol 20 mg
1 Ampoule 130 mg

(1), (2) and (3) are dissolved in distlled water for
20 injection to make the total volume 2 ml, and charged in an

ampoule. All processes are conducted aseptically.

4, Capsule
(1) Compound B 10 mg
(2) Lactose 90 mg

25 (3) Microcrystalline cellulose 70 mg



are added and conpressed into a tablet. 3. Injection formulation 15 (1)
Compound A 10 ng (2) Inositol 100 mg 1S (3) Benzyl alcohol 20 ng 1
Ampoul e 130 ng (1), (2) and (3) are dissolved in distlled water for 20
injection to make the total volume 2 m, and charged in an anpoule. All
processes are conducted aseptically. 4. Gaasule (1) Conmpound B 10 ng (2)
Lactose 90 ng 25 (3) Mcrocrystalline cellulose 70 ng 281 (4) Magnesi um
stearate 10 ng 1 Capsule 180 ng (1), (2) and (3) and 1/2 of (4) are m xed
and granulated. To this, the renmainder of (4) is added and the 5 entire

i s encapsul &4 pdMamhes huigesaéanacapsul e. 5. Tableg (1) Conpound B 10 ng

(2) Lactose 35 ng 10 (3) Corn starch 150 ng (4) Mcrocrystalline cellul ose

30 my (5) Magmesulen stearate 5 ng 180 mg
(1), (2) and (3) and 1/2 of (4) are mixed and

granulated. To this, the remainder of (4) is added and the

5 entire is encapsulated into a gelatin capsule.
5. Tablet
. (1) Compound B 10 mg
(2) Lactose 35 mg
10 (3) Corn starch 150 mg

(4) Microcrystalline cellulose 30 mg
(5) Magnesium stearate 5 mg
1 Tablet 230 mg
(1), (2), (3), 2/3 of (4) and 1/2 of (5) are mixed and
15 granulated. To this granule, the remainder of (4) and (5)

are added and compressed into a tablet.

' 6. Injection formulation
(1) Compound B 10 mg
(2) Inositol 100 mg
20 (3) Benzyl alcohol 20 mg
1 Ampoule 130 mg

(1), (2) and (3) are dissolved in distlled water for
injection to make the total volume 2 ml, and charged in an

ampoule. All processes are conducted aseptically.

25



1 Tablet 230 ng (1), (2), (3), 2/3 of (4) and 1/2 of (5) are m xed and 15
granul ated. To this granule, the renmainder. of (4) and (5) are added and
conpressed into a tablet. 6. Injection formulation (1) Conpound B 10 ng
(2) Inositol 100 my 20 (3) Benzyl alcohol 20 ng 1 Ampoule 130 ng (1), (2)
and (3) are dissolved in distlled water 282 injection to make the total
volume 2 m, and charged in an anpoule. All processes are conducted
aseptically. 25 282 7. Capsule (1) Conmpound C 10 ng (2) Lactose 90 ng (3)
M crocrystalline cellulose 70 nmg 5 (4) Magnesium stearate 10 ng 1 Capsule
180 nmg (1),7(QPapedlé3) and 1/2 of (4) are m xed and granul ated. To this,
the remainder of (4) is added and the entire is encapsulated into a

gel atin capsl) eCorfodnd Tabl et (1) Conpound C d0ngy

(2) Lactose 90 mg
(3) Microcrystalline cellulose 70 mg
5 (4) Magnesium stearate 10 mg
1 Capsule 180 mg
(1), (2) and (3) and 1/2 of (4) are mixed and
‘ granulated. To this, the remainder of (4) is added and the
entire is encapsulated into a gelatin capsule.

10 8. Tablet

(1) Compound C 10 mg
(2) Lactose 35 mg
(3) Corn starch 150 mg

(4) Microcrystalline cellulose 30 mg

15 {5) Magnesium stearate 5 mg

1 Tablet 230 mg
‘ (1), (2), (3), 2/3 of (4) and 1/2 of (5) are mixed and
granulated. To this granule, the remainder of (4) and (5)

are added and compressed into a tablet.
20

9. Injection formulation

(1) Compound C 10 mg
(2) Inositol 100 mg
(3) Benzyl alcohol 20 mg

25 1 Ampoule 130 mg



(2) Lactose 35 ng (3) Corn starch 150 ng (4) Mcrocrystalline cellul ose
30 ng 15 (5) Magnesium stearate 5 ng 20 1 Tablet 230 ng (1), (2), (3), 2/3
of (4) and 1/2 of (5) are mxed and granulated. To this granule, the
remai nder of (4) and (5) are added and conpressed into a tablet. 9.
Injection fornulation (1) Conpound C 10 83 (2) Inositol 100 ng (3) Benzyl
al cohol 20 ng 25 1 Anpoule 130 ng 283 (1), (2) and (3) are dissolved in
distilled water for injection to nake the total volunme 2 nl, and charged
in an anpoule. Al processes are conducted aseptically. 10. Capsule 5 (1)
Conpound C 10 ng(l{2) (Ractaoske 9 ngre ( d)ishbaredr \ist adidtnel &l vatese £é6@ ngy
(4) Magnesium stearate 10 ng 1 Capsule 180 ng

injection to make the total volume 2 ml, and charged in an

ampoule. All processes are conducted aseptically.

10. Capsule
5 (1) Compound C 10 mg
(2) Lactose 90 mg

(3) Microcrystalline cellulose 70 mg

‘ (4) Magnesium stearate 10 mg
1 Capsule 180 mg
10 (1), (2) and (3) and 1/2 of (4) are mixed and

granulated. To this, the remainder of (4) is added and the

entire is encapsulated into a gelatin capsule.

11. Tablet
15 (1) Compound C 10 mg
(2) Lactose 35 mg
. (3) Corn starch 150 mg

(4) Microcrystalline cellulose 30 mg
(5) Magnesium stearate 5 mg
20 1 Tablet 230 mg
(1), (2), (3), 2/3 of (4) and 1/2 of (5) are mixed and
granulated. To this granule, the remainder of (4) and (5)
are added and compressed into a tablet.
12. Capsule

25 (1) Compound C 10 mg



10 (1), (2) and (3) and 1/2 of (4) are mxed and granulated. To this, the
remai nder of (4) is added and the entire is encapsulated into a gelatin
capsule. 11. Tablet 15 (1) Conmpound C 10 ng (2) Lactose 35 ngy (3) Corn
starch 150 ng (4) Mcrocrystalline cellulose 30 ng (5) Magnesium stearate
5nm 20 1 Tablet 230 nmg (1), (2), (3), 283 of (4) and 1/2 of (5) are m xed
and granulated. To this granule, the remainder of (4) and (5) are added
and conpressed into a tablet. 12. Capsule 25 (1) Conmpound C 10 ngy 284 (2)
Lactose 90 ng (3) Mcrocrystalline cellulose 70 ng (4) Magnesi um stearate
10 ng 1 Cap3ulbkadBOsag 5 (1), (2) and (3) apd &2 of (4) are mixed and
granul ated. To this, the remainder of (4) is added and the entire is
encapsul at ed3) nibceogeyatabl capsubeluldseTabietmgd0 (1) Conpound B 10 ny

(4) Magnesium stearate 10 mg
1 Capsule 180 mg
5 (1), (2) and (3) and 1/2 of (4) are mixed and

granulated. To this, the remainder of (4) is added and the

entire is encapsulated into a gelatin capsule.

13. Tablet

10 (1) Compound B 10 mg
(2) Lactose 35 mg
(3) Corn starch 150 mg

(4) Microcrystalline cellulose 30 mg

(5) Magnesium stearate 5 mg

15 1 Tablet 230 mg
(1), (2), (3), 2/3 of (4) and 1/2 of (5) are mixed and
‘ granulated. To this granule, the remainder of (4) and (5)

are added and compressed into a tablet.
14. Capsule

20 (1) Compound B 10 mg
(2) Lactose 90 mg
(3) Microcrystalline cellulose 70 mg
(4) Magnesium stearate 10 mg
1 Capsule 180 mg

25 (1), (2) and (3) and 1/2 of (4) are mixed and



(2) Lactose 35 ng (3) Corn starch 150 ng (4) Mcrocrystalline cellul ose
30 ng (5) Magnesium stearate 5 ng 15 1 Tablet 230 ng (1), (2), (3), 2/3 of
(4) and 1/2 of (5) are m xed and granul ated. To this granule, the
remai nder of (4) and (5) are added and conpressed into a tablet. 14.
Capsul e 20 (1) Conpound B 10 ng 25 (2) La®Sose 90 ng (3) Mcrocrystalline
cellulose 70 ng (4) Magnesium stearate 10 ng 1 Capsule 180 ng (1), (2)
and (3) and 1/2 of (4) are m xed and 285 granul ated. To this, the remai nder
of (4) is added and the entire is encapsulated into a gelatin capsule. 15.
Tabl et 5 (1grBonbaued. A 16 bpis(2)htactmsendsrngf (38) Cer adsedr ahdlbBeny
(4) Mcrocrystalline cellulose 30 ng (5) Magnesium stearate 5 ng

entire is encapsulated into a gelatin capsule.

15. Tablet
5 (1) Compound A 10 mg
(2) Lactose 35 mg
(3) Corn starch 150 mg
‘ (4) Microcrystalline cellulose 30 mg
(5) Magnesium stearate 5 mg
10 1 Tablet 230 mg

(1), (2), (3), 2/3 of (4) and 1/2 of (5) are mixed and
granulated. To this granule, the remainder of (4) and (5)

are added and compressed into a tablet.

15 16. Tablet
According to the formulation indicated below, a
. mixture of 175 g of Compound C, 175 g of D-mannitol, 118.65
g of corn starch and 105 g of croscarmellose sodium is
mixed thoroughly using a vertical granulator (Model FM-VG-
20 10, Powrex), and then kneaded with an aqueous solution in
which 19.25 g of hydroxypropyl cellulose 1s dissolved
(kneading condition: 400 rpm, 10 minutes). After drying
the kneaded white material in a fluidized drier (FD-38§,
Powrex) at the blowing temperature of 60°C for 30 minutes,

25 the material is sieved through a 1.5 mm¢ punching screen



10 1 Tablet 230 nmg (1), (2), (3), 2/3 of (4) and 1/2 of (5) are m xed and
granul ated. To this granule, the remainder of (4) and (5) are added and
conpressed into a tablet. 15 16. Tablet According to the fornulation

i ndi cated bel ow, a m xture of 175 g of Conpound C, 175 g of D-mannitol,
118.65 g of corn starch and 105 g of cros nell ose sodiumis m xed

t horoughly using a vertical granulator (Mdel FM VG 20 10, Powrex), and

t hen kneaded with an aqueous solution in which 19.25 g of hydroxypropyl
cellulose is dissolved (kneading condition: 400 rpm 10 mnutes) . After
drying theukieaded whpdeerat eiildl i (medél ui d-38] driowAHAERS Rownex) at
the bl ow ng tenperature of 60C for 30 minutes, 25 the material is sieved
through a 1KGSAKwUSBOhchi ng 526eed 286 usingtaipowegramhle (nodal Ry 3Ser
SHOWAKAGAKU KI KAl KOSAKUSHO) . 525.14 g of this granule, 31 g of

croscar nel | osessadneblasd 3086us ehdnagmesigMsteagaéei@nestaddede and

m xed in a mxer (nodel TM 15, SHOMKAGAKU Kl KAl 5 KOSAKUSHO) for 5 m nutes

to obtain aagdeapl enfonikedl eh gompacti GRodEhi $MIN8NUEROWAKABRRYERIRATI N
180 ng aliquots by a tabletting machine (Correct 19K, KIKUSU SEI SAKUSHO)

i283ggi ?gb? ?O@AKMH@F’Q%JCD' 8 hifRllea! thdebt@ih tPNLERRL1eWNESLDY 2phERI Ni Ng
, apl ets.

compaction. This granule is compressed in 180 mg aliquots

by a tabletting machine (Correct 19K, KIKUSUI SEISAKUSHO)

‘ using a 8.0 mm¢ edged plain mallet under 0.7 ton/cm2,

whereby obtaining 2,350 tablets.

10 Compound C 50 mg
D-Mannitol 50 mg
Corn starch 33.9 mg
Croscarmellose sodium 40 mg
Hydroxypropyl cellulose 5.5 mg

15 Magnesium stearate 0.6 mg

Total 180.0 mg (per tablet)

17. Solid dispersion A
Compound of Example 75 0.4 ¢
20 Hydroxypropylmethyl cellulose phthalate 1.4 g
Lactose 0.2 g
Total 2.0 g
The compound of Example 75 (0.4 g) was dissolved in
methylene chloride (24 ml) and ethanol (16 ml), to which

25 hydroxypropylmethyl cellulose phthalate (HP-50,



10 Conpound C D-Mannitol Corn starch Croscarnellose sodi um Hydroxypropyl
cellul ose 15 Magnesium stearate Total 50 ng 50 ngy 33.9 ng 40 ng 5.5 ny
0.6 ng 180.0 ng (per tablet) 17. Solid dispersion A Conmpound of Exanple 75
0.4 g 20 Hydroxypropyl nethyl cellulose phthalate 1.4 g Lactose 0.2 g
Total 2.0 g The conpound of Exanple 75 (8% g) was dissolved in nethylene
chloride (24 m) and ethanol (16 m), to which 25 hydroxypropyl net hyl
cel l ul ose phthalate (HP-50, 287 SH NETSUKAGAKU, 1.4 g) was added and
di ssolved. To this

SHINETSUKAGAKU, 1.4 g) was added and dissolved. To this

solution, lactose (0.2 g) was added and suspended uniformly,

and then the organic solvent was distilled off using a

spray drier (YAMATO KAGAKU). The product was dried under

5 reduced pressure using a vacuum drier for 14 hours to
obtain a solid dispersion (1.4 g) of the compound of

Example 75.

18. Solid dispersion B
10 Compound of Example 75 0.6 g
Hydroxypropylmethyl cellulose phthalate 1.2 g
Lactose 0.2 g
Total 2.0 g
The compound of Example 75 (0.6 g) was dissolved in
15 methylene chloride (24 ml) and ethanol (16 ml), to which
hydroxypropylmethyl cellulose phthalate (HP-50,
‘ SHINETSUKAGAKU, 1.2 g) was added and dissolved. To this
solution, lactose (0.2 g) was added and suspended uniformly,
and then the organic solvent was distilled off using a
20 spray drier (YAMATO KAGAKU) . The product was dried under
reduced pressure using a vacuum drier for 14 hours to
obtain a solid dispersion (1.4 g) of the compound of

Example 75.

25 19. Tablet



solution, lactose (0.2 g) was added and suspended uniformy, and then the
organi c solvent was distilled off using.a spray drier (YAVATO KAGAKU). The
product was dried under 5 reduced pressure using a vacuumdrier for 14
hours to obtain a solid dispersion (1.4 g) of the conpound of Exanple 75.
18. Solid dispersion B 10 Conpound of Ex&a®8 e 75 0.6 g Hydroxypropyl net hyl
cellul ose phthalate 1.2 g Lactose 0.2 g Total 2.0 g The conpound of
Exanple 75 (0.6 g) was dissolved in 15 nethylene chloride (24 m) and
ethanol (16 m), to which hydroxypropyl methyl cellul ose phthal ate (HP-50,
SHI NETSUKAGAKV, S¢12dgiismsraiddedAand di ssol ved50Tegt his solution, |actose
(0.2 g) was added and suspended uniformy, and then the organic sol vent
was distill éd) otdcussag a 20 spray drier (YAVAB® KAGAKU). The product was
dried under reduced pressure using a vacuumdrier for 14 hours to obtain
a solid dispeystConmn(4tdrgh of the conpound of 1Ex@mpke 75. 25 19. Tabl et
288
(4) Corn starch (gelatinized) 5 mg
5 (5) Magnesium stearate 0.4 mg
(6) Calcium carboxymethyl cellulose 20 mg
Total 120 mg
. According to an ordinary method, (1) to (6) were mixed
and compressed into a tablet using a tabletting machine.
10 Using Solid dispersion B instead of Solid dispersion A, a

tablet was also obtained.

Experiments
The lipid-rich plaque regressing effect of a compound
15 (rj, [(IT1, I[IITI], [IV], [V] or [VI] or its salt of the
present invention 1is discussed below with referring to
‘ Experiments.
Experiment 1
[Method] A 5-week o0ld male apo-lipoprotein E deficient
20 mouse which exhibits a vascular lesion similar to a human
arteriosclerotic lesion (hereinafter referred to as male
apoE mouse) was maintained with an arteriosclerotic diet
which was a CE-2 diet (normal diet, NIPPON CLEA)
supplemented with 1.25% cholesterol for 8 weeks.

25 Subsequently, each of only CE-2 powder, which is a normal



(1) Solid dispersion A50 ng (2) Lactose 34 ng (3) Corn starch 10.6 ng
(4) Corn starch (gelatinized) 5 ng 5 (5 Mgnesiumstearate 0.4 ng (6)

Cal ci um car boxymet hyl cellulose 20 ng Total 120 ng According to an
ordinary method, (1) to (6) were m xed and conpressed into a tablet using
a tabletting machine. 10 Using Solid di 98 sion B instead of Solid

di spersion A, a tablet was al so obtained. Experinments The lipid-rich

pl aque regressing effect of a compound 15 [I], [II], [I1I], [IV], [V] or
[VI] or its salt of the present invention is discussed below wth
referring taiet Expeohteolsgrbxper inteitlerl diVeiha] 146y weegl okd2mpbeder
apo-lipoprotein E deficient 20 nouse which exhibits a vascul ar [esion

simlar to suppbamentedenose! @opidour®shon (ftigbernadt eamiefarded t Qaas
mal e apoE nouse) was maintained with an arteriosclerotic diet which was a

CE-2 diet (govenladi eibidhikPEr ChEALheSPeRl6AERLEM WhEhoEtn2Q%ekhebeshear ol
for 8 weeks. 25 Subsequently, each of only CE-2 powder, which is a nornal
289 12th week. ©Each animal was sacrificed by decapitation 12
5 weeks after initiation of the experiment, the vessel from
the aortic arch to the femoral bifurcation was isolated and
opened in the direction of the vascular axis, stained with
‘ oil red O (Sigma Aldrich Japan), photographed closely using
a medical Nikkor (NIKON), and the photograph was scanned
10 using a scanner (GT-6000, EPSON) and the image was
processed using Adobe Photoshop. Thus, the image of the
vessel was trimmed and the red color was extracted and
modified into a two-tone gradation.
The two-tone image was subjected to an NIH image
15 (National Institute of Health) to count pixels, whereby
calculating the % lesion area based on the entire surface
. area of the internal wall of the vessel.
[Results] The lesion (plaque) area based on the wvascular
internal surface area was 31 % in the group fed only the
20 normal diet after 9th week. On the contrary, the
administraiton of Compound A mixed with the normal diet at
the dose of 27 mg/kg/day resulted in a marked reduction in
the wvascular lesion area to 15%, showing a significant
(p<0.01, student's test) plaque regressing effect.

25



di et,

Japan

phot ograph was scanned

(control group, nunber of aninals=8) and CE-2 powder supplenente
wi th Compound A (nunber of aninals=8) was given ad |ibitumduring the
period fromthe 9th week to the 12th week. Each aninmal was sacrificed
decapitation 12 5 weeks after initiation of the experiment, the vessel

the aortic arch to the fenoral bifurcati d®Was isolated and opened in
direction of the vascular axis, stained with oil red O (Sigma Al drich

),

phot ographed closely using a medical N kkor (N KON), and the
10 using a scanner (GT-6000, EPSON) and the inmage

was processBdpasimgnAd@be Phot oshop. Thus, the inmage of the vessel was
trimed and the red color was extracted and nodified into a two-tone

gradation. THethwdt ohe G-negek wad dsuhpiet espd ol apopkbtétRge Lo filNatdranal
Institute of Health) to count pixels, whereby calculating the %/ esion
area based mnuthe exihibetsngface vaaeaaf tbheiont esnakiveal | tof 4 hewpssel .
[Results] The lesion (plaque) area based on the vascular internal surface
area was 3la¥ténithelgroupct ekboidry there2@ameeml réietradten 9% wrak On
the contrary, the adm nistraiton of Conmpound A m xed with the nornmal di

at the dosepokE RG muhkg)daysrfsthtadnen aimarked redusbisen ot itthgiet

vascul ar

| esion area to 15% showi ng a significant (p<0.01, student's

test) plaquehienresaisng £ffeet2 2%iet  (normal diet, NIPPON CLEA)

10

15

20

25

supplemented with 1.25% cholesterol for 8 weeks.
Subsequently, from the 9th week to the 12th week, Compound
B (0.5% methyl cellulose suspension: at 30 mg/kg/day) was
administered orally, during the period only CE-2 powder,
which is a normal diet, was given. The control group was
maintained with only CE-2 diet. Each animal was sacrificed
by decapitation 12 weeks after initiation of the experiment,
the vessel from the aortic arch to the femoral bifurcation
was isolated and opened in the direction of the vascular
axis, stained with oil red O (Sigma Aldrich Japan), and
subjected to an image analysis similarly to Experiment 1 to
calculate the % lesion area based on the entire vascular
internal wall area. The vessel specimen after the image
analysis was homogenized in saline, and the amount of
cholesteryl ester content in the aorta was measured in
accordance with the method by Hara and Radin (Lipid Extract
of tissues with a low-Toxicity solvent, Anal. Biochem.,
90:420-426, 1978), that is, from the aorta stained with the

oil red O was extracted the lipid by a glass homogenizer

d

by
from
t he

et



290 Experinent 2 [ Method] A 6-week old nmal e apo-Ilipoprotein E deficient
nouse exhibiting a vascular lesion simlar to a human arteriosclerotic

| esion (hereinafter referred to as nale 5 apoE KO nouse) was mai ntai ned
with an arteriosclerotic diet which was a CE-2 diet (nornmal diet, N PPON
CLEA) supplenented with 1.25% chol esterglg;for 8 weeks. Subsequently, from
the 9th week to the 12th week, Conpound B (0.5% nethyl cellul ose
suspensi on: at 30 ng/ kg/day) was 10 admi ni stered orally, during the period
only CE-2 powder, which is a nornmal diet, was given. The control group was
mai nt ai ned yith omlak ggﬁggyﬁyb ach, ppj .sacrifieced itation
12 weeks after initié%ion 0 tﬁgﬁéxp%??%ﬁﬁé,mﬁ?ﬁzave§%g fFSﬁ%Eg§%§%Pfic
arch to thegfgapgabybhlur ¢ati i e? ned.in the direction
of the vascular &axPs,§éta?%egﬂﬁ%%ﬁ10|fnfgﬁﬁ% %?gﬁ%gﬁﬁd?P%heXSBSﬁfFe d
subj ected tp,any, angl, ysi | Myl er. t 1.to calcylate the %
| esion area %ase on UhegéﬁtHﬁgﬁtgggg%égvgﬁnﬁéfngFgggTI %ﬁ%ﬁﬁnﬁhzlv255e
speci men aff t hei:nag nal ysi s h nized {n saline, and the
amount  of cﬁé?es?g%gﬁ gg%gﬁéggktent &%%thgﬁg%ﬁya_éggiﬁﬁggﬁ?gd Fﬁé%ent
accordgnce BgléggeggﬁhedtQ¥REZWﬂK§?ggﬁgg%He(Ekgbdcgéagg%%rogfc%h %% S

with a low Toxicity solvent,

(Free Cholesterol C test, WAKO) were examined. The data

obtained were corrected for the wet weight of the aorta.

‘ The cholesteryl ester content (CE) was obtained by
subtracting the free cholesterol content from the total

10 cholesterol content. Since the sample, which was extracted

with hexane:isopropyl alcohol and then evaporated to

dryness, contained the o0il red 0 which interferes_with the
absorption wavelength for the cholesterol measurement, the

cholesterol content was calculated for each sample by

15 subtracting the blank level (absorbance of o0il red 0 in

sample) .

. [Results] The results are shown in Table 50.
Table 50

Control group Compound B group
_ (n=8) (n=4)

% Lesion area 22.6 £ 3.0 16.9 + 1.6
Aortic cholesteryl 9,42 + 0.66 4,76 + 0.46%*
Ester content
(ug/mg)

n: Number of animals,
20 **: P<0.05% (Dunnett’s test)

After maintaining apoE KO mice with the



90: 420-426, 1978), that is, fromthe aorta stained with the 25 oil red O
was extracted the |ipid by a glass honogeni zer 291 with hexane:i sopropyl

al cohol (3:2) and centrifuged. Subsequently, the supernatant was recovered
and evaporated to dryness, and then dissolved in TESIT: dioxane (1:1).
Fromthis solution, its total cholesterolpogontent 5 (Cholesterol C test,
WAKO) and the free chol esterol content (Free Cholesterol C test, WAKO
were exam ned. The data obtained were corrected for the wet weight of the
aorta. t The cholesteryl ester content (CE) was obtained by subtracting the

free chol estetelr ieeriieotiloraide atalg &QeEQO'f%ﬁ_tl%%'d tgﬂ%; n%ﬂr?aelthe
sanmpl e, which was extracted with hexane:isopropyl alcohol he

evapor ated Haetdrygiess, ksl Nedet ke Pé%léﬁdaQég“&%' ?Ee% %%eﬁestégbthe

absorpti on wavel ength for the chol esterol  measur émen

content was ae@hGuyl %Mé@ieﬁﬁfheé%@' EC%%’?} H?grag:twgﬁg?e 1P “k 'eve'

(absorbance of oil red 0 in " sanple) od B The re%) . 2; % SIOﬂ

Tabl e 50. 50 n I r QUR n ()

Table S0, 88190 GnLRe canap neRmmoud B0UR o IR () Jides
5 weeks followed by the normal diet with 30 mg/kg/day of

Compound B given by oral administraiton for 4 weeks

resulted in the marked reduction of the lesion area to

‘ 16.9 % and the aortic cholesteryl ester content to 4.76
ng/ml, which shows a plaque regressing effect.
10
Experiment 3
[Method] A 6-week old male apo-lipoprotein E deficient
mouse exhibiting é vascular lesion similar to. a human
arteriosclerotic lesion (hereinafter referred to as male
15 apok KO mouse) was maintained with an arteriosclerotic diet
which was a CE-2 diet (normal diet, NIPPON CLEA)
. supplemented with 1.25% cholesterol for 8 weeks.

Subsequently, during the period from the 9th week to the
12th week, and Compound C (0.5% methyl cellulose
20 suspension: at 10 mg/kg/day) was administered orally only,
during the period only CE-2 powder, which is a normal diet,
was given. The control group was maintained with only CE-2
diet. Each animal was sacrificed by decapitation 12 weeks
after initiation of the experiment, the vessel from the

25 aortic arch to the femoral bifurcation was isolated and



Ester content (ug/ng) n: Nunmber of animals, 20 **: P<0.05% (Dunnett's test)
After nmaintaining apoE KO mce with the 292 arteriosclerotic diet for 8
weeks followed by the normal diet for 4 weeks, the %/ esion area was 22.6
% and the aortic cholesteryl. ester content was 9.42 pg/m (control

group). On the other hand, the arteriosclgggptic diet for 8 5 weeks foll owed
by the normal diet with 30 ng/kg/day of Conmpound B given by oral .
adm nistraiton for 4 weeks resulted in the marked reduction of the |esion
area to . 16.9 % and the aortic cholesteryl ester content to 4.76 pg/m,

whi ch shows opelealUe: e essi&@t £54 €6k - 10 §xpe %H?F“ax%s[,'\’%té%‘ﬂed“ Wryeek

old mal e apo-Ilipoprotein E deficient nouse exhibiting a'vascular |esion

simlar to gilurl @rierdpschrapriés beshon, (BRpeLNALLek Lefier red {0 as
ik 6

a .
mal e 15 apoE KO nouse) was mai nt al ned an arteriosclerotic hi ch

was a CE-2 dingll i@ ”gh.mgﬁgkﬂ.yl\llfg%)%%f@meﬁypﬂ' eqgnt ggl%%%t%f O/%h bl

chol esterol for "8 weeks. Subséquently,” during the perio e

to the 12th uweek 2% SRURY GHO 2Rt rQlyalsc(f_ﬁ.lalruli?ﬁ:eé\ernal wall area.

5 The vessel specimen after the image analysis was
homogenized in saline, and the amount of cholesteryl ester
content in the aorta was measured by an enzymatic method

. similarly to Experiment 2 described above.

[Results] The results'are shown in Table 51.

10 Table 51

Control group Compound B group

(n=10) (n=10)

% Lesion area 31.2 + 1.6 23.3 £ 1.8*
Aortic cholesteryl 6.83 + 0.42 5.30 + 0.37
Ester content

(ng/mg)

n: Number of animals

*: P<0.05% (Dunnett’s test)
. After maintaining apoFE KO mice with the
arteriosclerotic diet for 8 weeks followed by the normal
15 diet for 4 weeks, the % lesion area was 31.2 % and the
aortic chdlesteryl ester content was 6.83 ﬁg/ml (control
group). On the other hand, the arteriosclerotic diet for 8
weeks followed by the normal diet with 30 mg/kg/day of
Compound B given by oral administraiton for 4 weeks
20 resulted in the marked reduction of the lesion area to

23.3 % and the aortic cholesteryl ester content to 5.30



20 suspension: at 10 ng/ kg/day) was adm nistered orally only, during the
period only CE-2 powder, which is a nornmal diet, was given. The control
group was maintained with only CE-2 diet. Each aninal was sacrificed by
decapitation 12 weeks after initiation of the experinent, the vessel from
the 25 aortic arch to the fenoral bifurcajgpn was isolated and 293 opened
in the direction of the vascular axis, stained with oil red 0 (Signa

Al drich Japan), and subjected to an inmage analysis simlarly to Experinment
1 to calculate the % |esion area based on the entire vascul ar internal
vall area. fojhe Vesieh SHOWSTEN bkl G LTIRANG SIS was  homgeni zed
in saline, and the anmount of cholesteryl ester ontent i'n the aorta was
nmeasured by an enzymatic met hod simlarly to Experinent 2 described
above. [Results] The results are shown in Table 51. 10 Table 51 Control
group Conpo QP = +40) % Lesion area 31.2 1.6 23.3 1.8*
Aortic Ch0|g§?§?§%1%$8ﬁP@gFﬁ%bgﬁﬁg%oo_37 Ester content (ug/ng) n: Nunber

of animals Since the lipid-rich plaque regressing agent

5 containing the compound [I], [II]}, [III], [IV], [V] or [VI],
or their salts, or the prodrug thereof, of the present
invention exhibits an excellent lipid~rich plaque

' regressing effect, they are wuseful 1in preventing and
treating acute coronary artery syndrome such as acute
10 myocardial infarction and unstable angina, peripheral

artery occlusion and the like.



* -
arteriosclerotic diet for 8 weeks followed by the nornal
the %l esion area was 31.2 % and the aortic chol esteryl ester

P<0. 05% (Dunnett's test) After maintaining apoE KO mce with the

weeks,
content was 6.83 pg/m (control group). On the other hand, the
arteriosclerotic diet for 8 weeks followdb by the normal diet with 30
ng/ kg/ day of Conpound B given by oral admnistraiton for 4 weeks 20
resulted in the marked reduction of the lesion area to 23.3 % and the

aortic chol esteryl
regressing effect.

15 diet for 4

ester content to 5.30 294 pg/m, which shows a plaque
| NDUSTRI AL- APPL| CABIAIME" Since the |ipid-rich plaque

regressing agent 5 containing the conmpound [I], [II], [1Il], [IV], [V] or
[Vi], _
exhibits an excellent lipid-rich plaque regressing effect, they are useful

in preventiocgnpodndr eapragentdtiebgoropanyYaartery syndronme such as acute

myocar di al
the Iike.
a

10

15

20

or theirAsalipjiderithe pledusg tbgreekingfl hBenpresemprikAyignt ihon

10

infarction and unstabl e angi na, peripheral artery occlusion and
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in which ring A 1is an optionally substituted cyclic
hydrocarbon or an optionally substituted heterocyclic ring;
ring B is a 5- or 6-membered homocyclic or heterocyclic
ring; each of X and Y is -NR'- (in which R! is a hydrogen
atom, optionally substituted hydrocarbon group, optionally
substituted hydroxyl group or optionally substituted amino
group), -0-, -S-, -CO-, =-CS-, ~-C(R}»)R*®- (in which each of
R® and R*® is a hydrogen atom, optionally substituted
hydroxyl group or optionally substituted hydrocarbon group),
-N= or =CR’- (in which R® is a hydrogen atom, halogen atom,
optionally substituted hydrocarbon group, optionally
substituted hydroxyl group, or a mercapto group which may
be substituted by an optionally substituted hydrocarbon
group); D is a C,; alkylene group which may be substituted
by an oxo group or thioxo group, -NH- or -CH,NH-; E is =~
NR‘~ (in which R! is a hydrogen atom or optionally
substituted hydrocarbon group), -0-, -S(O)n- (n is 0, 1 or

2) or -CONR’- (in which R® is a hydrogen atom or optionally

SLAIMS 1. Alipid-rich plaque regressing agent conpri sing



conmpound represented by Formula [I]: ,G E Ar 5 in which ring Ais an
optionally substituted cyclic hydrocarbon or an optionally substituted
heterocyclic ring; ring Bis a 5- or 6-nmenbered honocyclic or heterocyclic
ring; each of X and Yis -NR - (in which RL is a hydrogen atom optionally
substituted hydrocarbon group, optionallydd substituted hydroxyl group or
optionally substituted am no group), -0-, -S, -CO, -CS, -C(R2) Ra- (in
whi ch each of R2 and R2a is a hydrogen atom optionally substituted

hydr oxyl group or optionally substituted hydrocarbon group), -N= or =CR3-
(in which R3ubstathyddobgdratambohabegep)at amisla ephidonal lgy_.subkkltued
hydr ocar bon group, optionally substituted hydroxyl group, or a nercapto

group whi chgnayp; beAsubsd i tant ecbgnyi catalopt | enaldus tsithst | tautyad Rydigcaphon
group); Dis a Cl_3 al kylene group which may be substituted by an oxo

group or thépxbogadlp, sublgt iaute@HiNtsrdey sl i 20gNR3p, (DN Wy Che RR alkend
hydrogen atomor optionally substituted hydrocarbon group) -0-, -S(On-

(nis 0, 1 otgehedrwitNRScohbPivhesh RBomSoa BMgr99§g EtQB‘@Brﬂpﬁ'@nal|y
296 substituted hydrocarbon group); Gis a bond or al kyl ene group; Ar
is an ®ptional Tymembsted Ut eflgakii cHr @YP BE substituted by an oxo group
or thioxo group, R* may be taken together with a
constituent atom of the ring B to form a 5- to 7-membered
. ring which may be substituted by an oxo group or thioxo
group, and the ring B may have a further substituent in
10 addition to -D-E-G-Ar or a salt thereof.

2. The 1lipid-rich plaque regressing agent according to

Claim 1 comprising a compound represented by Formula [II]:

in which ring A' is an optionally substituted 6-membered
15 cyclic hydrocarbon group; ring C 1s an optionally
substituted benzene ring; one of X' and Z is -NR''- (in
which R' is a hydrogen atom, optionally substituted
hydrocarbon group or optionally substituted amino group), -

O- or =-S- and the other is -CO-, -CS- or -C(R*)R®'- (in



optional Iy substituted heterocyclic group, D may be taken together wth a
constituent atomof the ring Bto forma 5 5 to 7-nenbered ring which may
be substituted by an oxo group or thioxo group, R4 may be taken together
with a constituent atomof the ring Bto forma 5- to 7-membered ring
whi ch may be substituted by an oxo group 227 thi oxo group, and the ring B
may have a further substituent in 10 addition to -D-E-GAr or a salt
thereof. 2. The lipid-rich plaque regressing agent according to Caiml
conprising a conpound represented by Fornula [I1]: .Ar" 40 in which ring A
is an optiowaitly sebsticfutRéd nderbiered alhywedden hyesmcarbeptgbauplyri ng
Cis an optionally substituted benzene ring; one of X and Z1s -NRLl'- (in
whi ch Rl' isulashytudgenhgtescaeponongldup)subst i bHéed s MHdmOCaE boR=gpaup or
optional |y substituted am no group), - O- or -S- and the other is -CO,
-CS- or -C{RR' o4 i i BCRIZ whiigh ®BEBhOfRTRZ' i andy Regdricyed hydbage
atomor optionally substituted hydrocarbon group), or one of themis -N=
and the othelogén=GR¥m, (ioptiuredlIR3' dubst itHRDE R yalrBa rbdal 0geByugt om
optionally substituted hydrocarbon group, 5 optionally substitutéd am no
group, 5opt i opied byasUPskubeteluted amino group, optionally substituted

hydroxyl group or a mercapto group which may be substituted

by an optionally substituted hydrocarbon group); - —

. is a single bond or double bond; Y', when
—CR%-
adjacent to Y' is a single bond, is | (in which R® is
10 a hydrogen atom, hydroxyl group or optionally substituted

hydrocarbon group) or a nitrogen atom, Y', when

adjacent to Y' is a double bond, is a carbon atom; D' is a

C,.; alkylene group which may be substituted by an oxo group

or thioxo group; E' is -NR’- (in which R’ is a hydrogen
15 atom or optionally substituted hydrocarbon group), -0O- or -
' S(O)n- (in which n is 0, 1 or 2); G' is a bond or C,,

alkylene group; Ar' is an optionally substituted aryl group
or optionally substituted heterocyclic group, D' may be
taken together with Z to form a 5- to 7-membered ring which

20 may be substituted by an oxo group or thioxo group, R’ may
be taken together with Z to form a 5- to 7-membered ring
which may be substituted by an oxo group or thioxo group,
or a salt thereof.

3. The 1lipid-rich plaque regressing agent according to



hydr oxyl group or a nercapto group which may be substituted by an
optional |y substituted hydrocarbon group); 1is a single bond or double
bond; Y, when - CR6 adjacent to Y is a single bond, is | (in which R6 is
10 a hydrogen atom hydroxyl group or optionally substituted hydrocarbon
group) or a nitrogen atom Y, when adjac®&#t to Y is a double bond, is a
carbon atom D is a Cl1_3 alkylene group which may be substituted by an
0X0 group or thioxo group; E is -NR - (in which R7 is a hydrogen 15 atom
or optionally substituted hydrocarbon group), -0- or S(On- (in which n
is 0, 1 or Qaie 1isompbbsingraCioRpatkyl eaprgsetipedAby Fermnlaptronakly
substituted aryl group or optionally substituted heterocyclic group, D

may be taken together with Zto forma=>5x to 7-nenbered ring which 20 may
be substituted by an,0xo group..Qlh thoup, R may be taken together
5 v
Y

INR ych may be substituted by an oxo
or a salt thexeo 3. The lipid-rich plaque

di ng to 298 Caim 1l conprising a conmpound represented
g eagh of ring A", ring C and ring Dis an
zgne|ring, X' is -NRB- (in which 5 R8is a
y/;uustituted hydr ocar bon

group or thi
regressi ng ag
by Formula [ :
optionally substituted b
hydr ogen at om or opti onal

in which each of ring A", ring C' and ring D is an

. optionally substituted benzene ring, X" is -NR®- (in which
5 R® is a hydrogen atom or optionally substituted hydrocarbon
group), -0- or -S-, U is -(CH,)m- (in which m is 1 or 2) or

-NH-, R® 1is a hydrogen atom or optionally substituted

hydrocarbon group), or a salt thereof.

4. The lipid-rich plaque regressing agent according to
10 Claim 1 comprising a compound represented by Formula [IV]:
Tb
N

v
Yoy —c0NH~®

in which ring A"' is an optionally substituted benzene ring,

Q is an optionally substituted aromatic ring, W is -CH,-,

—CH— —N—
CO- or -CS~-, V 1is I or | , or W and V are taken

15 together to form



group), -0- or -S, Uis -(CH2)m (in which mis 1 or 2) or -NH, Rais a
hydrogen atom or optionally substituted hydrocarbon group), or a salt
thereof. 4. The lipid-rich plaque regressing agent according to 10 Claim1l
conprising a conpound represented by Fornula [IV]: Rb -CONH in which ring
A"' is an optionally substituted benzene29dng, Qis an optionally
substituted aromatic ring, Wis -CHR-1 -CH -NCO or -CS-, Vis | or |

or Wand V are taken 15 together to form299 HC=C Y" is -CH2-, -0-, -S,
-CO, -CS- or -NR9 (in which RO is a hydrogen atom or hydrocarbon group),
U is -NH, «CH2- bt CH2NH, Rb is a hydrogen atom or optionally _
substituted Schygrocarbon group, - bond, or a salt thereof. is a single
bond or doubfe 5N\ The lipid-rich plaque regressing agent according to
Claim 1 conprising a conpound represented by Formula [V]: 10 in which each
of R10 and Rlliks-&Hhydre@en asem -balpgens- or -NR® (in which R® is a

hydrogen atom or hydrocarbon group), U' is =NH-, -CH,- or -

CH,NH-, R"” is a hydrogen atom or optionally substituted

5 hydrocarbon group, —  1s a single bond or double

bond, or a salt thereof.
‘ 5. The 1lipid-rich plaque regressing agent according to

Claim 1 comprising a compound represented by Formula [V]:

10 in which each of R' and R"™ is a hydrogen atom, halogen
atom, optionally substituted linear hydrocarbon group, or

‘ hydroxyl group which may be substituted by an optionally
substituted linear hydrocarbon group, or the both may be

taken together with the adjacent carbon atoms to form an

15 optionally substituted cyclic hydrocarbon or a dihydrofuran
ring which may be substituted by an oxo group, ring I is an
optionally substituted benzene ring or optionally
substituted pyridine ring, ring J is an optionally
substituted benzene ring or optionally substituted pyridine

20 ring, or a salt thereof.



atom optionally substituted Iinear hydrocarbon group, or hydroxyl group
whi ch may be substituted by an optionally substituted |inear hydrocarbon
group, or the both may be taken together with the adjacent carbon atonms to
forman 15 optionally substituted cyclic hydrocarbon or a di hydrofuran
ring which may be substituted by an oxo @oxup, ring | is an optionally
substituted benzene ring or optionally substituted pyridine ring, ring J
is an optionally substituted benzene ring or optionally substituted
pyridine 20 ring, or a salt thereof. 300 6. The lipid-rich plaque
regressi ng @gent Thecdridiing-rich Chabgub Whajeids @ashagbnR10: sk Rldg i 02
hydr ogen atom hal ogen atom or optionally substituted |inear hydrocarbon
group, or tOkabmt s mayebeihakerct oget ef winidh khe adj acaefyq st bar oat ons
to forman optionally substituted cyclic hydrocarbon. 7.” The lipid-rich
pl aque regreasoganagenin ancopgt NEnk 01y ClsiiyBtl oA | 51/ A ﬁ?ﬁEQH@%b n
represented by Fornmula [VI]: 10 in which each of R12 and R137is a ygrogen

atom hal oggpougf 08 OthepboRRhaklay BEStdtdH et dd NESF ﬁ¥9ﬁ°€ﬁéb88'g?8HE’ or

the both may be taken together with the adjacent carbon atons £4-form an

optional |y sabséht WEsheyadd C i 0GR bRRLiPnAUAYy substituted cyclic
hydrocarbon.

7. The lipid-rich plaque regressing agent according to

. Claim 1 comprising a compound represented by Formula [VI]:

----- R o 0
( P

10 in which each of R¥ and R™ is a hydrogen atom, halogen
atom or optionally substituted linear hydrocarbon group, or

the both may be taken together with the adjacent carbon

‘ atoms to form an optionally substituted cyclic hydrocarbon,
group
15 i1s an optionally substituted phenyl group, and ring L is an

optionally substituted benzene ring or optionally
substituted pyridine ring, or a salt thereof.

8. The lipid-rich plaque regressing agent acchding to
Claim 1 which is a prophylactic and therapeutic agent

20 against acute coronary artery syndrome.



15 is an optionally substituted phenyl group, and ring L is an optionally
substituted benzene ring or optionally substituted pyridine ring, or a
salt thereof. 8. The lipid-rich plaque regressing agent according to Caim
1 which is a prophylactic and therapeutic agent 20 against acute coronary
artery syndrone. 301 9. The lipid-rich pl3que regressing agent according to
Caim1l which is a prophylactic and therapeutic agent against acute
nyocardi al infarction. 10. The lipid-rich plaque regressing agent according
to 5 Cdaiml which is a prophylactic and therapeutic agent agai nst

unstabl e an®i na.THd. Ifipe d-irpich r pLhqgpeaqueyseagyiessi Ageagec@SEDT K NG ot 0
Caiml1l which is a prophylactic and therapeutic agent agai nst peripheral
artery occl@saim. 110whichA denpaunsrostpyeseried dnd Fehadapduic | Bgehicch
each of R10 and R' is a hydrogen atom halogen atom optionally

substi t ut edadahest hydtecayboargialupinbarbydeaxyl group which may be
substituted by an optionally 15 substituted |inear hydrocarbon group, or

t he both mayobe tl&{@enlipg@t-bﬂbhwgilfhddée e PEEHE n§ankRMm tat HiBo Q1 AP Fhan
optionally substituted cyclic hydrocarbon or a di hydrofuran ring which my
be substitutEsiBy BanweXeHIr 08P, al igoph{ Ba @ c ORfrlPNahley 2Pk tid Ubgdnt
benzene ring or optionally

against unstable angina.
11. The lipid-rich plaque regressing agent according to
. Claim 1 which is a prophylactic and therapeutic agent

against peripheral artery occlusion.

10 12. A compound represented by Formula [V]:

in which each of RY and R" is a hydrogen atom, halogen

‘ atom, optionally substituted linear hydrocarbon group, or
hydroxyl group which may be substituted by an optionally

15 substituted linear hydrocarbon group, or the both may be
taken together with the adjacent carbon atoms to form an
optionally substituted cyclic hydrocarbon or a dihydrofuran

ring which may be substituted by an oxo group, ring I is an
optionally substituted benzene ring or optiocnally

20 substituted pyridine ring, ring J 1is an optionally

substituted benzene ring or optionally substituted pyridine



20 substituted pyridine ring, ring J is an optionally substituted benzene
ring or optionally substituted pyridine 302 ring, provided that when R10 is
a hydrogen atom then R' is an optionally substituted |inear hydrocarbon
group, or a salt thereof. 13. The conpound according to Caim 12 wherein
each of RLO 5 and R' is a hydrogen at om30Z2al ogen atomor optionally O
substituted |inear hydrocarbon group, or the both are taken together with
t he adj acent carbon atons to forman optionally substituted cyclic
hydr ocarbon. 14. The conpound according to Caim 12 wherein each of R10 10
and R11 i s aim@l ogeoviaded thabpwhenaRlYy isuksthdi@serClatomal Kiyén grRBUps 15.
The conpound according to Claim 12 wherein the cyclic hydrocarbon is a
C5_7 cycli camydptdanbdiy l6ubdtit coapolideaecdigdngcd o&h aigiobp , wher ekn t he
ring J 15 is a benzene ring substituted by hal ogenated al kyl group and/or
hal ogen at osalt lFheddef conpound according to Claim 12 wherein the ring | is
a benzene ring which may be substituted by al kyl group, hal ogenated al kyl
group or haldgenhat 68mp2Unds.ackcrAIRRUND reps aenednky for mdch [ 1 k0303
5 and R'" is a hydrogen atom, halogen atom or optionally
substituted linear hydrocarbon group, or the both are taken
together with the adjacent carbon atoms to form an
' optionally substituted cyclic hydrocarbon.
14. The compound according to Claim 12 wherein each of R*®
10 and R" is a halogen atom or optionally substituted C,.,
alkyl group.
15. The compound according to Claim 12 wherein the cyclic
hydrocarbon is a C,, cyclic hydrocarbon.
16. The compound according to Claim 12 wherein the ring J
15 is a benzene ring substituted by halogenated alkyl group
and/or halogen atom.
. 17. The compound according to Claim 12 wherein the ring I
is a benzene ring which may be substituted by alkyl group,

halogenated alkyl group or halogen atom.

20 18. A compound represented by Formula [VI]:



O Hin which each of R12 and R13 is a hydrogen atom hal ogen atom or
optionally substituted |inear hydrocarbon group, or the both may be taken
together with the adjacent carbon 5 atons to forman optionally
substituted cyclic hydrocarbon, group is an optionally substituted phenyl
group (provided that 2- chlorophenyl and 331 uorophenyl are excluded), and
ring L is an optionally substituted benzene ring or optionally 10
substituted pyridine ring, provided that when group is a phenyl group,
then R13 is not a nethyl group, and when group is a 2-nethyl phenyl group,
then R13 is not alxhlorine atom 15 or a sal ereof. 19. The conpound

according to UE M8 v @ach of @12 is a hal ogen atom or
Claim 18 wherein the

Cl_3 al kyl group. 304 Qnpound accordldg t
cyclic hydgocarbon i ./21. The conpound
pﬁ5 is ﬁ phenyl group which may be

according to.C gi18

in which each of RY and R™ is a hydrogen atom, halogen
‘ atom or optionally substituted linear hydrocarbon group, or
the both may be taken together with the adjacent carbon

5 atoms to form an optionally substituted cyclic hydrocarbon,
group

is an optionally substituted phenyl group (provided that 2-
chlorophenyl and 2-fluorophenyl are excluded), and ring L
is an optionally substituted benzene ring or optionally

10 substituted pyridine ring, provided that when
group
is a phenyl group, then R™ is not a methyl group, and when
group

is a 2-methylphenyl group, then RY is not a chlorine atom,
15 or a salt thereof.
19. The compound according to Claim 18 wherein each of R

and R" is a halogen atom or C,; alkyl group.



group. 22. The conpound according to Claim18 wherein the ring L is a
substituted benzene ring. 23.

2-[7- Chl or o- 4- (3-chl orophenyl ) - 6- met hyl - 2- oxo- 2H 10
chromen-3-yl]-N-[4-chloro-2 (trifluoronethyl) phenyl]acetanm de;
2-[7-chl or o-4- (3-chl orophenyl ) - 6- met hyl - Z0a@xo0- 2H chr onen- 3-
yl]-N-[4-fluoro-2-(trifluoronethyl)phenyl]acetam de;

2-[7-chl oro-4-(3-chl oro-4-fl uorophenyl) - 6- net hyl - 2- oxo-2H 15
chromen-3-yl]-N-[4-fluoro-2 (trifluoronethyl)phenyl]acetam de;

2-[ 7-chl or 02@: ( 3hehlcanmpotirdd wraph®ityg ) £6- ekl 13- aXoe2dtn the cyclic
chronmen-3-yl]-N[4-fluoro-2 (trifluoronethyl)phenyl]acetamde; 20

2- [ 7- chl or orgdnethybed- { 8- aeChy| phehyd ) hPd 0xea 2bbg hr onen- 3-
yl]-N-[4-chloro-2-(trifluoronethyl)phenyl]acetam de;

2-[ 7-chl or 026: nEhéytedpOGnteabybplieny! to2cdxOm2iH8Chherenn 3-
yl]-N-[4-fluoro-2-(trifluoronethyl)phenyl]acetam de;

2-[7-chl oro- - 4- phenyl - 6- [ (4- phenyl pi perazi n-1 305
yl ) met hyl ] -@ pren- Sgiphip - N-[ 4-chl oro-2- (trifluoronethyl) _
phenyl ] acet a 2-[ 7-chl or o- 2- oxo- 4- phenyl - 6- [ (4- phenyl pi perazin-| -

yl)methyl]-2H-chromen-3-yl]-N-[4-fluoro-2 5
(triflsoroneshyl ppleRyl lperipniKliech may be substituted by a C,; alkyl
group.
. 22. The compound according to Claim 18 wherein the ring L

is a substituted benzene ring.
23. 2-[7-Chloro-4-(3-chlorophenyl)-6-methyl-2-oxo-2H-

10 chromen-3-yl]-N-[4-chloro-2-
(trifluoromethyl)phenyl)acetamide;
2-[7-chloro-4-(3-chlorophenyl)-6-methyl-2-oxo-2H-chromen-3-
yl]-N-[4-fluoro-2-(trifluoromethyl)phenyl]acetamide;
2—[7—chloro—4—(3—chloro—4—fluorophenyl)—6—methyl—2—oxo—2H—

15 chromen-3-yl]-N-[4-fluoro-2-

‘ (trifluoromethyl)phenyl]acetamide;
2-[7-chloro-4~(3-chloro-4-fluorophenyl)-6-methyl-2-oxo-2H-
chromen-3-yl]-N-[4-fluoro-2-
(trifluoromethyl)phenyl]acetamide;

20 2-[7-chloro-6-methyl-4-(3-methylphenyl)-2-oxo-2H~-chromen-3-
yl]-N-[4-chloro-2-(trifluoromethyl)phenyl]acetamide;
2-[7-chloro-6-methyl-4- (3-methylphenyl)-2-oxo-2H-chromen-3-
yl]-N-[4-fluoro-2-(trifluoromethyl)phenyl]acetamide;

2-[7-chloro-2-oxo-4-phenyl-6~[ (4-phenylpiperazin-1-



2-[7-chloro-6-[[4-(4-chl orophenyl) -3, 6-di hydropyri di n-

1(2H) -yl ] nmet hyl ] - 2- oxo- 4- phenyl - 2H chronen- 3-yl ] - N-[ 4-

chl oro-2-(trifluoronethyl)phenyl]acetan de; o
2-[7-chloro-6-[[4-(4-chl orophenyl) -3, 6-di hydropyridin- 10

1(2H) -yl ] met hyl ] - 2- oxo- 4- phenyl - 2H chr om&®-53-yl ] - N-[ 4-
fluoro-2-(trifluoronethyl)phenyl]acetam de;

2-[7-chl oro-6-[[4-(3-nmethyl phenyl) pi peridin-1-yl]nethyl]-2-

0Xx0- 4- phenyl - 2H chr onen- 3-yl ] - N-[ 4-chl or o- 2-

(trifluorongt hypéybhbhy2liacetamede3-¢b]-N-[4-chloro-2-
2-[7-chloro-6-[[4-(3-nmethyl phenyl) pi peridin-1-yl]nethyl]-2-

0x0- 4- pheny(t2HE thooomat By Y| phéh {81 dtabanide;
(trifluoromethyl)phenyl]acetam de; or a salt thereof. 24. A prodrug of a
conpound aczef @+ clgl o voakyoraes oph&h @l A6- 124 -3Beny188pe 28z 2R-1A
pharmaceuti cal conposition conprising a conpound according to any one of
G aim 12, 181 pne?By D -2Hpelodsmign -8RI pofi- [ 26£1ABragent for inhibiting
progression of an arteriosclerotic focus conprising a conmpound having a

25 |ipbd-ri cthrpf hgpeomeg esspign ¢l f eeétomigesal t thereof. 306 27. The agent
according to Claim26 in conbination with an HMS CoA reductase inhibitor.

28. A met hozh-  Drcpr otltes ng 4 hed cONPOLEEhas ¢y I3 Ng-4onFhabpyridinr a salt
t hereof , which conprises reacting a conpound
1(2H)—yl]methyl]-2—oxo—4—phenyl—2H—chromen-3—yl]—N-[4—
‘ chloro-2- (trifluoromethyl)phenyl]acetamide;
2=[7-chloro-6-[[4-(4-chlorophenyl)-3, 6-dihydropyridin-

10 1(2H)-yl]lmethyl]-2-oxo-4-phenyl-2H-chromen-3-yl1]-N-[4-
fluoro-2-(trifluoromethyl)phenyl]acetamide;
2-[7-chloro-6-[[4-(3-methylphenyl)piperidin-1-yllmethyl]-2-
0xXo-4-phenyl-2H-chromen-3-yl1]-N-[4-chloro-2-
(trifluoromethyl)phenyl]acetamide;

15 2—[7—chlorof6—[[4—(3—methylphenyl)piperidin—l—yl]methyl]—2—
0xXo-4-phenyl-2H-chromen-3-yl]-N-[4-fluoro-2~

. (trifluoromethyl)phenyl]acetamide; or a salt thereof.
24. A prodrug of a compound according to any one of Claim
12, 18 or 23.

20 25. A pharmaceutical composition comprising a compound
according to any one of Claim 12, 18 or 23 or a prodrug
thereof.

26. An agent for inhibiting progression of an

arteriosclerotic focus comprising a compound having a

25 lipid-rich plaque regressing effect or a salt thereof.



5 represented by Formula [VII]: [in which each synbol is as defined in
Claim12] or a salt thereof or.a reactive derivative thereof with a
conmpound represented by Formula [VIII1]: 10 [in which each synbol is as
defined in Claim112] or a salt thereof. 29. A nethod for producing the
conmpound according to Claim 18 or a sal 80thereof, which conprises reacting
a conpound 15 represented by Forrmula [IX]: 307 ........ COCOH [in which
each synbol is as defined in Claim18] or a salt t hereof or a reactive
derivative thereof with a compound represented by Forrmula [X]: 5 CX) [in
whi ch each 3YnbBhei sgastdetneding Claidhal® 26 i sabdbindeieofwiBb. aA

nmet hod for producing the conpound according to Claim 18 or a salt thereof,
whi ch conprild@sCokacedungt @ase oimlolinitod. represented by Fornula [XI]: 1

28. A method for producing the compound according to Claim

12 or a salt thereof, which comprises reacting a compound

5 represented by Formula [VII]:
R 00
(\ _— COOH
‘ R11
(vii)

[in which each symbol is as defined in Claim 12] or a salt
thereof or a reactive derivative thereof with a compound

represented by Formula [VIII]:

H
2 (VIII)

";O
[in which each symbol is as defined in Claim 12] or a salt
thereof.
29. A method for producing the compound according to Claim

18 or a salt thereof, which comprises reacting a compound

15 represented by Formula [IX]:



....... RI NH2 [XI) [in which each synbol is as defined in Claim 18] or
a salt thereof with a conmpound represented by Fornula [XI1]: 308 0=C= (X
1) [in which each synbol is as defined in Jaim18] or a salt thereof. 31.
A method for regressing a lipid-rich plaque in a mammal, 5 which conpri ses
adm nistering an effective anmount of the307conpound according to aim1l or
a salt thereof to a manmal. 32. A nethod for preventing and treating acute

coronary artery syndrone in a mamal, which conprises administering an
effective anmount of the conpound according to Claiml or 10 a salt thereof
to a mammal . 33, 2nethod for preventing and treating acute nyocardi al
infarction isi a F ddnpri ses adm nistering an effective anount
of the conmppund accor ClaNm1 or @Q It thereof to a mamual . ~5 34.
A met hod foy preventi gy TS Q angina in a mamml, which
conpri ses adfj_ni gildrt anount of the conpound according to

Caim1l or a sal thereof to a

(X3

[in which each symbol is as defined in Claim 18] or a salt

. thereof or a reactive derivative thereof with a compound

represented by Formula [X]:

H,N
2 [X)

[in which each symbol is as defined in Claim 18] or a salt

thereof.

30. A method for producing the compound according to Claim
18 or a salt thereof, which comprises reacting a compound

.‘].O represented by Formula [XI]:

(X1

[in which each symbol is as defined in Claim 18] or a salt

thereof with a compound represented by Formula [XII]:



manmal . 35. A nethod for preventing and treating peripheral artery 20
occlusion in a mammal , which conprises admnistering an effective anount

of the compound according to Claim1 or a salt thereof to a mammal. 36. A
method for regressing a lipid-rich plaque in a manmal, 309 which conprises
adm ni stering an effective anmount of the308onmpound according to Claim12, a
salt thereof or a prodrug thereof to a mammal. 37. A nethod for regressing

a lipid-rich plague in a mammal, 5 which conprises adm nistering an
effective anount of the conpound according to Claim 18, a salt thereof or
a prodrug thereof to a—mgamual. 38. A use of the conpound according to
Claiml or a salt ’ or producing a lipid-rich plaque regressing
agent. 10 80 s¢ of |t he conpqpop|§ccording to Claim1 or a salt thereof
for producing a propX i£ and 1 herapeutic agent against acute coronary

artery syndrone. 40. 3€ of the conpound according to daim1l or a salt
thereof for producing a prophylactic and therapeutic agent 15 agai nst

acute nyocarih abhi¢h asgthobymBdl Asuse ofe flite AP QIE RCLOT dbRgat gaftai m 1
or a salt t hereof for producing a prophylactic and therapeutic agent
agai nst unstidt&o@ngi na.
31. A method for regressing a lipid-rich plaque in a mammal,
5 which comprises administering an effective amount of the
. compound according to Claim 1 or a salt thereof to a mammal.
32. A method for preventing and treating acute coronary
artery syndrome in a mammal, which comprises administering
an effective amount of the compound according to Claim 1 or
10 a salt thereof to a mammal.
33. A method for preventing and treating acute myocardial
infarction in a mammal, which comprises administering an
effective amount of the compound according to Claim 1 or a
salt thereof to a mammal.
‘15 34. A method for preventing and treating unstable angina in
a mammal, which comprises administering an effective amount
of the compound according to Claim 1 or a salt thereof to a
mammal.
35. A method for preventing and treating peripheral artery
20 occlusion in a mammal, which comprises administering an
effective amount of the compound according to Claim 1 or a

salt thereof to a mammal.

36. A method for regressing a lipid-rich plaque in a mammal,



42. A use of the conpound according to Claiml or a salt 20 thereof for
produci ng a prophylactic and therapeutic agent against peripheral artery
occlusion. 43. A use of the conpound according to Caim12, a salt thereof
or a prodrug thereof for producing a lipid-rich plaque regressing agent.
25 44. A use of the conmpound according t®@08 aim 18, a salt 310 thereof or a
prodrug thereof for producing a lipid-rich plaque regressing agent. O
which comprises administering an effective amount of the
cdmpound according to Claim 12, a salt thereof or a prodrug
thereof to a mammal;
37. A method for regressing a lipid-rich plaque in a mammal,

5 which comprises administering an effective amount of the
compound according to Claim 18, a salt thereof or a prodrug
thereof to a mammal.

' 38. A use of the compound according to Claim 1 or a salt
thereof for producing a lipid-rich plaque regressing agent.

10 39. A use of the compound according to Claim 1 or a salt
thereof for producing a prophylactic and therapeutic agent
against acute coronary artery syndrome.

40. A use of the compound according to Claim 1 or a salt
thereof for producing a prophylactic and therapeutic agent

15 against acute myocardial infarction.

41. A use of the compound according to Claim 1 or a salt
. thereof for producing a prophylactic and therapeutic agent

against unstable angina.

42. A use of the compound according to Claim 1 or a salt

20 thereof for producing a prophylactic and therapeutic agent
against peripheral artery occlusion.

43. A use of the compound according to Claim 12, a salt
thereof or a prodrug thereof for producing a lipid-rich
plaque regressing agent.

25 44, A use of the compound according to Claim 18, a salt



310

thereof or a prodrug thereof for producing a lipid-rich

plaque regressing agent.



