11 JAN 2005 1 LIPID-RI CH PLAQUE REGRESSI NG AGENTS TECHNI CAL FI ELD Th? 005
present invention relates to a |lipid-rich plague 5 regressing agent JS@N&
in preventing or treating acute coronary artery syndrone such as acute
nyocardi al infarction, unstable angina and the |like, peripheral artery
occlusion and the |ike. 10 BACKCGROUND ART As an agent for reducing the

| evel of blood cholesterol which causes arteriosclerosis, an agent which

i nhibits the absorption of bile acid by Eapturing it such as

chol estyram ne and chol esti pol (US Patent 4027009), an 15 agent which

i nhibits the absorption of cholesterol via an intestinal tract by

I nhi biting an acyl coenzyme A chol esterol acyl transferase (ACAT) such -as
mel i nam de (French PaL&pTDIRIGCHOPLADUE &REIRHIEHING AGRYDE hesi s i nhi bitor
especi ally an agent which inhibits 3-hydroxy-3 20 nethyl gultaryl coenzyne A
(HMG CoA) reductase such as |ovastatin (US Patent 4231938), sinmvastatin
(US Patent 4444784) and pravastatin (US Patent 4346227) are enployed in
phar maceut¢gad§rckpweyet,p an HVG CoA reduct ase inhibitor nmay cause a 25
probl em associated wth side effects due to its inhibitory 1 1 JAN 2005 2

The present invention relates to a lipid-rich plaque

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 like.

10 BACKGROUNS ART
As an agent for reducing the level of Dblood
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-Col reductass inhibitor may cause a

25 problem associated with side effects due to its inhibitory



effect not only on chol esterol biosynthesis but also on a biologiqg@hgﬂ
essential conponent such as ubi qui none, dolichol and hem A Acut @ry
artery syndrone (for exanple, unstable 5 angina, acute nyocardi al
infarction and i schem ¢ sudden death) is caused by the destruction of a
coronary artery plaque (atheroma) followed by the formati on of a thronbus
and the resultant plugging of the lunmen of the coronary artery. Peripheral
artery occlusion is caused by the 10 desZruction of an artery plaque
(atheroma) followed by the formation of a thronbus and the resultant

pl uggi ng of the Ilumen of a peripheral artery. These diseases are rel ated
closely with the characteristics of the plaque, and a |ipid-rich plaque

formed by theedeposid iom of oa whenephage 1lHieiphihagisi BuES sSWh &8 a
chol esterol extensively onto an inner wall of a blood vessel is believed

to cause agub@ogERRINY Y SAd&KYiSYNdLerRoRRE tPeriphRr aly Ar t gk yeeahHai on.
Accordingly, thé regréssion and renoval of a lipid- rich plaqué are very

i nport ant BBEiEBS!eQQHn ff atreating 20 acute coronary artery syndrone
such as acute myocardi a |nﬁérction and unstabl e angina as well as

peri pheral arte C i i n j I d=ri c ue i s_observed in
a human whose g%%%% g%%ﬁgﬁ}rﬁ%éﬁé£%lgﬁggﬁé#ghﬂgﬁré%#%ﬁg%%bi%9?E%§ESIaque
once éorned is difficult to be r aned,f%it%giggeg%dpagggke of rggéggging

such 3 |ipfa9Ffeh pfadte FYTHAN 2005 " émic

death) 1is caused by the destruction of a coronary artery

plague (atheroma) followed by the formation of a thrombus

and the resultant plugging of the lumen of the coronary

artery. Peripheral artery occlusion 1is caused by .fhe

10 destructi&n of an artery plaque (atheroma) followed by the

formation of a thrombus and the resultant plugging cf the

lumen of a peripheral artery. These diseases are related

closely with the characteristics of the plaque, and a

lipid-zrich plagque 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 plague are very important for preventing or treating

20 acute coronary artery syndrome such as acute myocardial

infarction and unstabls 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 plague once formed is difficult to be removed,

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



3 efficiently has been desired. Since a lipid-rich plaque is observed inl&
human whose bl ood chol esterol level is not high, the ACAT inhibitidi ANL
reduce the intestinal absorption of cholesterol is not considered to be 5
sufficient for regressing and renoving the lipid-rich plaque. SUWARY OF
THE | NVENTI ON The present invention provides a lipid-rich plaque i0
regressing agent useful in preventing or treating acute coronary artery
syndrone such as acute myocardial infar@tion and unstable angina as well

as peripheral artery occlusion. The present invention also provides a

i pid- rich plague regressing agent which is mgrated readily into 15 a

bl ood vessel or tissue to act directly on a macrophage in which lipids -

such as chelfestcakelt 137 qdetRidiediext sl ved yncahgr eby i axentbhng1a i acd
regressing effect on an arteriosclerotic focus. In considerafion of the

above, we %b%@&%@djQﬁ?nﬁhﬂﬂdéQZQhégg’H%%&%Jéﬁ&iést@@o&ow% é&”i&ﬂ?ﬁn@ﬂ

ACAT inhibitor having a certain structure has an unexpectedly hig | pi d-
rich plaque;kegressing E&ﬂ?Ct“rﬁﬂi' is sufficientl e cti, en _at a
concentratié% ahiéﬁ{does not a egﬁnfhe b %oerQOC%%teé% Iéégﬁ, éﬁ@3
t her eby CO@B'S%E:E@itOQe pcl;gse%tl'lolzeSStIenrvoelnt ! QQ lno]t JAyo%ggge%ed to be

5 sufficient for regressing and removing the lipid-rich

plaque.

SUMMARY OQF THE INVENTION
The present invention provides a lipid-rich plaéue
10 regressing agent useful in preventing or treating acute
coronary  artery syndrome such as acute myccardial
infarction and unstable angina as well as peripheral artery
occlusion. The present invention also provides a lipid-
rich plague regressing agent which is migrated readily into
15 a blecod vessel or tissue to act directly on a macrophage in
wnich 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
20 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 1is sufficiently
effective even at a concentration which does not affect the
blood cholesterol level, and thereby completed the present

25 invention.



Thus, the present invention relates to: (1) a lipid-rich plagqg
agent conprising a conpound represented by Fornula [I]: BD,

which ring Ais an optionally substituted cyclic hydrocarbon
optionally substituted heterocyclic ring; ring Bis a 5- or

honocyclic or heterocyclic ring; each of X and Y is -NRl- (in
hydrogen atom optionally substituted hydrocarbon group, opt
substituted hydroxyl group or optionallyd4substituted amno ¢
-5-, -CO, -CS-, -C(R) Rea (in which each of R2 and R2a is
atom optionally substituted hydroxyl group or optionally su
hydr ocarbon group), -N= or =CR3- (in which R3 is a hydrogen

atom 15 optionalHus Subtsd igrd £chthyOn @SaF DOR 9L O¥PesOpLEONal Iy
hydr oxyl group or a nercapto group which may be substituted

ue regressing

E G Ar13 jaN 200

or an
6- menber ed

which RL is a
ionally 10
roup), -0-,

a hydrogen
bstituted
atom hal ogen

substituted
by an

Optionally(%Hbs%itﬁ&ﬁ@dhXQE%pagqgﬁuegrgg essPnlg® agEhsd %E%%kﬁﬂ%f&f%ﬁgNH_

whi ch may be substituted by an oxo group or thi"oxo “group,

o g gt s en e oo onlly,

substi t ut ed
(in which RS

is a hydroge oW or optiognally substituted hydrocarbon group); Cis a
bond or Cl1 al kyl exe i 2005 S group; Ar is an optionally substituted
aryl group for D. .G.
A B E Ar
5 in which ring A 1is an optionally substituted cyclic

10

15

20

hydrocarbon or an optionally substituted heterocyclic ring;
ring B is a 5- or 6-membered homocyclic or heterocyciic
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* 1is a hydrogen atom or optionally
substituted hydrocarbon group), -0-, -8{0)n- (n is 0, 1 or
2} or -CONR°-~ (in which R® is a hydrogen atom or optionally

substituted hydrocarbon group); G 1s a bond or C,, alkylene



optional |y substituted heterocyclic group, D may be taken together with
constituent atomin the ring Bto forma 5- to 7-nenbered ring mhlcn1né @@
substituted by an oxo group 5 or thioxo group, R nay 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 the ring B may
have a further substituent in addition to -DE-GAr or a salt thereof; 10
(2) the lipid-rich plaque regressing agest according to the

above-nentioned (1) conprising a conpound represented by Formula [Ii]: in
which ring A" is an optionally substituted 6-nmenbered 15 cyclic

hydr ocarbon group; ring Cis an optionally substituted benzene ring; one of

X and Z igzoBl- fin 1whi 6R RbpckSnaihydr agen rakemedoPtignal Ly siibsti:t ut ed
hydrocarbo% grgup or oétlonallypgubgtltgfed am no groupaf%? g%O%HpS%h%nd

the other isti60a11vCSuddtifut&’ heRedoc a/(:'lrlcl c%rbcg iﬁtgg?inagg/\cwocar %%h of

R' and R2," is a hydr ogen at om or opti onal st

01 OuP) L OrBae Al NA 5 dShand dde 2 %S%ﬁsthec@hygb“ggﬁg'&%@&%gS a

hydr ogen at an en atom optiona ituted roc

°pt%’P?;L?gsgriﬁ%ﬁ%ﬁfgﬁf%‘éﬂer@mtﬁt'tzi’%a%' St OREranar! Jratse: Froved

hydrogar bogrgrqc"l!'f)loxo I Sg?oSI ngl %“bor&\dayor doub gkggnd to\gethvgqren 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' i1s an optionally substituted 6&-membered
i5 cyclic hydrocarbon group; ring C 1is an optionally
substituted benzene ring; one of X' and 2 is -NR!Y'-~ (in
which R'Y is a hydrogen atom, optionally substituted
hydrocarbon group or optionally substituted amino group), -

O- or -5- and the other is -C0-, -CS- or -C{R*)R**'- (in



- CO adjacent to Y' is a single bond, is | (in which R is 10 a hydrogen
atom hydroxyl group or optionally substituted hydrocarbon group) PI AN 2005
nitrogen atom Y, when adjacent to Y' is a double bond, is a carbon atom
D is a Cl1_3 alkylene group which nay be substituted by an oxo group or
thioxo group; E is -NR - (in which R is a hydrogen 15 atomor optionally
substituted hydrocarbon group), -O or - S(On- (in which nis 0, 1 or 2);
G is a bond or C -3 alkylene group; Arg is an optionally substituted aryl
group or optionally substituted heterocyclic group, D nay be taken
together with Zto forma 5- to 7-nmenbered ring which 20 may be substituted
by an oxo group or thioxo group, R7 may be taken together with Z to forma
5- to 7-nenbered ring Lch nma g substituted by an oxo group.or thioxo
oroup or | ARSEY AL et R(BFTENGU i ot | BHOPAATe TG G20 RECAGEALLY
according to the 1 1 JAN 2005 7 above-nentioned (1) conprising a conpound

r epr esent e§UBY "SR [YG1qCa TENRaIYOBP) < | #OMAEH @Bch ishg-%, apdng C
and ring His an 5 optionall*_substituted benzene ring, X' is -NR8- (in
which R8 ithea aydeogehs atwdRor opinondlish sdBst iitut ed hydroganboatogs oup) ,
-0- or -S-, Uis -(CH2)m (in which mis 1 or 2) or -NH, Rais a hydrogen
atom or ophkdngkehy substitoapedonally substituted hydrocarbon group,

5 optionally substituted amino group, opticnally substituted

hydroxyl group or mercapto group which may be substituted

by an optionally substituted hydrocarbon group); ————

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

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

adjacent to Y' 1s 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 atcm or coptionally substituted hydrocarbon group), -0- or - y
S{O)n- {(in which n is 0, 1 or 2); G' is a bond or C,, -

alkylene group; &r' is an coptionally subkstituted 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 oxc group or thioxo group or
a salt thereoi;

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



hydr ocar bon group) or a salt thereof; 10 (4) the lipid-rich plaque
regressing agent according to the above-nentioned (1) conprising %
conmpound represented by Forrmula [IV]: CONH in which ring A"" is an 118N 200
optionally substituted benzene ring, 15 Qis an optionally substituted
aromatic ring, Wis -CH -, 11 .1QN 20058 -CH -NC- or -CS-, Vis | or

| , or Wand V are taken together to formyY" is -CH-, -0-, -5-, -CO, -CS&
or -NR9- (in which RO is a 5 hydrogen atom or hydrocarbon group), U is
-NH-, -CH,- or CH NH, Rb is a hydrogen atomor optionally substituted
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 conpound, represented. by Formul a .1 in which each of
RID ana RLFPYSATRIUTGER afom FaTGEnInGt G CopPPERGI Iy AT 1A v

| i near hydrocarhon group or 15 hydroxyl group which may be substituted by
an opti onafFPy§m @bé&ﬂﬁdﬁed | i near hydrocarbon group, or the both may be
taken together with the adjacent carbon atons to forman 1 1 .1AN 2005

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 -5-, U is -(CH,)m- (in which m is 1 or 2} or
-NH-, R* 1is a hydrogen atom or optiocnally substituted
hydrocarbon group) or a salt theresof:

16 {4) the lipid-rich plagque regressing agent according to the
above-mentioned (1) comprising a compound represented by

Formula [IV]:

Y7 U —CONH

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

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



9 optionally substituted cyclic hydrocarbon or a di hydrofuran

ring which

may be substituted by an oxo group, ring | is an optionally substist E“?
benzene ring or optionally substituted pyridine ring (preferably Aptlna P
substituted 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-nentioned (5) wherein each of R10 8nd R11 is a 10 hydrogen atom
hal ogen atom or optionally substituted |inear hydrocarbon group, or the
both may be taken together wth the adjacent carbon atons to form an
optionally substituted cyclic hydrocarbon; (7) the lipid-rich plaque
regressi ng agent according to the 15 above-nentioned (1) conprising a

conpound represented by Formla

CHvr]: o \N"H H in which each of R12 and

R13 is a hydrogen atdm Kaligen Lt om arr opt ||onal lyr sdbsinidt W edréi neden
hydr ocarbon group, or 1 1 , tN 2005 10 the both nmay be taken together with
t he adjacent c%rbon qgs to forman optionally substituted cyclic

hydr ocar borCSGroFg =°

H
N e
C=C
r
¥"* is ~CH,-, -0-, =5-, -C0-, -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, — is a single bond or double

bond or a salt theresof;

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

10 above-mentioned (1) comprising a compound represented Dby

Formula ([V]:

R

10

in which each of R and RY" 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

taksen together with the adjacent carbon atoms to form an



is an optionally substituted phenyl group, ring L is an 5 optionally
substituted benzene ring or optionally substituted pyridine ring ﬁl @N?@Et
thereof; (8) the lipid-rich plaque regressing agent according to the-
above-nmentioned (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-nentioned (1) which is a prophylactic and

t herapeutic agent against acute myocardial infarction; (10) the lipid-rich
pl aque regressing agent according to the above-nentioned (1) which is a
prophylactic and 15 therapeutic agent agai nst unstable angina; (11) the
lipid-rich plague regressing agent according to the above-nentioned (1)

which is ao?t@.l@h)é'ld@} istbd cdthef appaiti € @%@f@c@ﬁ@bﬁlsbrp@rH@h?ﬁ@bf@rﬂa@{y
occlusion; (12) a conpound represented by Formula (V]: 11 JAN 2005 11 | in

whi ch -each;gly Rhiahd By ive &bl 0980 AU ahab09€5-0a850M: 1 Bt T0RA lay

substituted |i'near hydrocarbon group or hydroxyl group which may be

bsti t ut i 5 tit ' . hyd b .Qup,
substitu e%@!g@%l@ Iowﬂ%lht.e!.?&gv?\ft;] t%%r‘??eﬁé “eanEul?éc{ rogar Ogﬁgﬁt%gﬁfl&

-the both ken toge e adj acent carbon at m an
0Pt onal | BURRLISALEN OISl S VAP 00 o1y 1 INELRLUS 9 L0 e oY
benzege riugt%r 8g££gga14§hg], ring J i1s an opticnally substituted
benzene ring or optionally substituted pyridine ring or a
salt thereof;
{6) the lipid-rich plague regressing agent according to the
above-mentioned (53) wherein each of R¥ and RY is a
10 hydrogen atom, halocgen atom or optionally substituted
linear hydrocarbon group, or the both may be taken together
with the adiacent carbon atoms to form an optionally
substituted cyclic hydrocarbon;
{7) the lipid-rich plaque regressing agent according to the
15 above-mentioned (1) comprising a compound represented by

Formula [VI]:

0

O //H\\ :
Y -
in which each of RY and R is a hydrogen atom, halogen

atom or optionally substituted linear hydrocarbon group, or



10 substituted pyridine ring (preferably optionally substituted beT%eQ%ZMS
ring), ring J is an optionally substituted benzene ring or optionally
substituted pyridine ring, provided that when R10 is a hydrogen atomthen
R' is a substituted linear hydrocarbon group, or a salt thereof; 15 (13)

t he conpound according to the above-nentioned (12) wherein each of RL0 and
R' is a hydrogen atom hal ogen atom or tionally substituted |inear

hydr ocarbon group, or the both are taken together with the adjacent carbon
atons to forman optionally substituted cyclic hydrocarbon; 20 (14) the
conpound according to the above -nentioned (12) 11 JAN 2005 wherei n each, of

R10 and R 1.i_s bhal om_qr__optionall substituted O -, alkyl group;
(15) the c%ﬁ%%u§3“§c§%§8i§% F@R%ﬁé g889§hﬁ%nﬂV§ﬁédt%fZ)ad%%%¢%fn‘%hégﬁyclic
hydrocarbon . is a C5 cyclic drocarbon; 5 (16) ;the conmpound according to
t he above- r?etr?ﬂsor?eod_fﬁré‘{ %é?%'%o?%ﬁﬂ ?\@bﬁt?éu‘é‘l’ﬁeﬁig & Sr PG rOFSHM ed

al kyl group and/or hal ogen atom (17) the conpound
ybove-nmenti oned (12) wherein the ring | is a benzene ring
whi ch may be Ki psti t B¥®HPby al kyl group, hal ogenated al kyl grcup or

hal ogen atonj—(1 a conpound represented by Formula [VI]: O ~L N N HH

1s an optionally substituted phenyl group, ring L is an
5 opticonally substituted banzens ring or optionally

substituted pyridine ring or a salt thereof;

{8) the lipid-rich plague regressing agent according to the

above-mentiocned (1) which is a prophylactic and therapeufic

agent against acute coronary artery syndrome;

10 (9) the lipid-rich plague regressing agent according tc 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 1is a prophylactic and

15 therapeutic agent against unstable angina;

(11) the Llipid-rich plague regressing agent according to .
the above-menticned (1) which 1s a prophylactic and
therapeutic agent against peripheral artery occlusion;

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



i n which each of R12 and R13 is a hydrogen atom halogen 15 atom or
optionally substituted |inear hydrocarbon group, or the both may bq'naum%

together with the adjacent carbon

cyclic hydrocarbon, Group 1 1 JAN 2005 13 is an optionally substituted
phenyl group (provided that 2- chlorophenyl and 2-fluorophenyl are

excl uded),

substi t ut
t hen R13
then R13

according to the above-nentioned (18)
hal ogen atom gi0C1. 3 aIkyI ;
above- nenti q
hydrocarbory, 15 (

wher ei n:
group;

15

20

ed pyridine ring, provided that ldhen group 5 is a phenyl group,

is not a nethyl group, and when group is a 2-nethyl phenyl group,
Is not a chlorine atom or a salt thereof; 10 (19) the conpound
wherein each of R12 and R13 is a-

0) the compound according to the
l'ic hydro nis aC5_1 cyclic
ding t/o0 the\above-nentioned (18)

g@oup i's

g

in which each of RY and R'" is a hydrogen atom, halogen
atom, optionally substituted linsar hydrocarbon group or
hydroxyl group which may be substituted by an optionaily
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
substituted pyridine ring {preferably optionally
substituted benzene ring)}, ring J 1is an optionally
substituted benzene ring or optionally substituted pyridine
ring, provided that when R! is a hydrogen atom then R is
a substituted linear hydrocarbon group, or a salt thereof;
(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;

(14) the compound according to the above-mantioned (12)

atons to forman optionally substituted

ring L is an optionally substituted benzene ring or optionally



20 (22) the conpound according to the above-nentioned (18) wherein the
ring L is a substituted benzene ring; (23)

2-[7- Chl or 0- 4- (3-chl or ophenyl ) - 6-net hyl - 2-oxo0-2H 1 1 JAN 2005 14 41 AN 2005
chromen-3-yl]-N-[4-chloro-2- (trifluoronethyl)phenyl]acetanm de;

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; 5

2-[7-chl oro-4-(3-chl oro-4-fl uorophenyl) - gonet hyl - 2- oxo- 2H
chromen-3-yl]-N-[4-chloro-2- (trifluoronethyl)phenyl]acetan de;

2-[7-chl oro-4-(3-chl oro-4-fl uorophenyl) - 6- net hyl - 2- oxo- 2H
chronmen-3-yl]-N-[4-fluoro-2 10 (trifluoronethyl)phenyl]acetam de;

2-17-chl ety 4- (3= metohyl ) - 2- 0xQ- J3. . '
11N TR STes AH I hr ot ) phefyt T ac gt de, Lok 8¢ optionally

2-[7-chl or @-.6- | - A4-(3- hyl phenyl ) - 2- oxo- 2H- chr onen- 3-
yl]- N[4-f$&gf'gﬁ%@(¥“terdf rcl(lmggﬁr%?h NO#enyl ] acet ami de; 15

2-[7-chl or g 2-0x0-4- phenyl - 6-[ (4- phenyl pi perazi n-1 - _
y|)nEthyI]R%éhﬂ#%%eﬁgﬂghﬁqq+ 4p%m _2Eo the above-mentiocned (12)
(trifluoronethyl)phenyl]acet am de, i ,
2-[7-chl or Q-E?J—”S%B- Egﬁn&mlﬁ& [EAHERRR pet a2i G-t -Cyclic hydrocarbon;
yl)methyl]-2Hchronen-3-yl]-N-[4-fluoro-2 20 .
(trifﬁuorOﬁé@hy|§%%e§ﬂqgﬁﬁw%nﬁ§§prdlng to the above-mentioned ({12}
2-[7-chloro-6-[[4-(4-chlorophenyl)-3, 6-di hydropyridin-
1( 2H) - yl | n€RBRYELN2- 5k6- 4rphenyl- 2Hschaoneandepg] - Kifg- substituted by
nalogenated alkyl group and/or halogen atom;
(17) the compound according to the above-mentioned (12)
wherein the ring I 1is a benzene ring which may -be
10 substituted by alkyl group, halogenated alkyl grcup or
halogen atom:

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

0

L
N)-LN/
H H

0
Y

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

..... R
.".H

R"‘--...._.—R

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

atoms to form an optiocnally substituted cyclic hydrocarbon,

group



chl oro-2-(trifluoronethyl)phenyl]acetanm de;
2-[7-chloro-6-[[4-(4-chl orophenyl) -3, 6-di hydropyridi n- 25

1(2H) -yl ) met hyl | - 2- oxo- 4- phenyl - 2H-chromen-3-yI J-N-[4 1 1 JAN 20061 1#N 2005
fluoro-2-(trifluoronethyl)phenyl]acetam de;
2-[7-chloro-6-[[4-(3-nethyl phenyl ) piperidin-|-yl]nethyl]-2-

0X0- 4- phenyl - 2H chr onen- 3-yl ] - N-[ 4- chl or o- 2-
(trifluoronethyl)phenyl]acetam de; 5 3
2-[7-ch|oro-6-[[4-(3-nethy|phenyl)piperiéln-l-yl]nethyl]-z-

0X0- 4- phenyl - 2H- chronen- 3-yl ] - N-[ 4-f | uor o- 2-
(trifluoronethyl)phenyl]acetam de; or a salt thereof; (24) a prodrug of the

conmpound accordi ng t.o any one of the bove-nentioned (12), (18) and (23);
0 8) o piarin COREA Lo MO U DA T3 hoTF RS coRFatHdS dakbardRTg 1 o
any one of the above-nentioned (12), (18). and (231 or a prodrug thereof;
(26) an agé&htorePheanilbiaichy Hrichresdiviy bfash euftededsel BibYi & fecas
conprising a conmpound having a 15 lipid-rich plaque regressing effect or a
sal t theredpbtiP2?) itvhe Syt idodmdi ndanzede abbies nenttonedpt26haildy
conmbi nation wth an HMG CoA reductase inhibitor. (28) a nmethod for
produci ng tshéstampdend pgocalidieng itray t her oabdad - neat | wned (12) or a salt

t her eof , whi gh—eponprises 20 reacting a conmpound represented by Fornul a

[MIT]: y 1/
group
5
is a phenyl group, then RY is not a methyl group, and when
group
is a 2-methylphenyl group, then RY 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-menticned (18) .
wherein:

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

20 (22) the compound according to the above-menticoned (18)

wherein the ring L is a substituted benzene ring;

{23) 2-{7-Chloro-4-{3-chlorophenyl)-o-methyl-2-oxo-2H-



16 1 [in which each synbol is as defined in the above-nentioned (12)] or a
salt thereof or a reactive derivative thereof wth a conpound rep{?ﬁﬁﬂ%ﬁﬁ
by Formula [VII1]: 5 (in which each synbol is as defined in the
above-nmentioned (12)] or a salt thereof; (29) a nmethod for producing the
conpound according to the above-nentioned (18) or a salt thereof, which
conprises 10 reacting a conpound represented by Formula [IX]: [in which
each synbol is as defined in the above-manti oned (18)] or a salt thereof or
a reactive derivative thereof 11 JAN 2005 17 with a conpound represented by
Formula [X]: (X) [in which each synbol is as defined in the above-nentioned
(18)] or a salt thereof; 5 (30) a method for producing the conpound

according %%EJH%n{?l Qve-TRD{ 4 O £38)_or a salt thereof, which conprises
reacting a conpoun represente y Formula [XI]: NH2 i (XI) [in which each

synbol is ag ?“dy?%dé£%J¥?éﬁ%ﬁ§if§@é%£ﬂf§e,10 (18)] or a salt thereof

with a conpound r€epresent'e
2-[7~chloro-4~(3-chlorophenyl)-6-methyl-2-cxo-2H-chromen-~3-

yl]-N-[4-fluoro-2-(trifluoromethyl)phenyl]acetamide;

5 2-[7-chloro-4-(3-chloro-4-fluorophenyl) -6-methyl-2-oxc-2H~-
chromen-3-yl]-N-[4-chloro-2-
(triflucromethyl)phenyl]acetamide;
2-f7-chloro-4-(3-chloro-4-flucrophenyl)~-6-nethyl-2-oxo~2H-
chromen-3-yl]-N~[4~-fluoro-2- B

10 {triflucromethyl)phenyl]acetamide;
2-{7-chloro-6-methyl-4-(3-methylphenyl)-2-oxo-ZH-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]lacetamide;

15 2-[{T7T-chloro-Z2-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-I{4-phenylpiperazin-1-
yl)methyl]-2H-chromen-3-yl]-N-[4-fluoro-2-

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

25 1{2H) -yvl]lmethyl]-2-oxo~4-phenyl~2H~-chromen-3-y1l]-N-[4-



Formula [XII]: o=C (Xl 1) [in which each synbol is as defined in the
above-nentioned (18)] or a salt thereof; 15 (31) a nethod for regfes '3 a
lipid-rich plaque in a nmanmmal, which conprises admnistering an e‘fézhi&%
amount 11 JAN 2005 18 of the conpound according to the above-nentioned (1)
or a salt thereof to a mammal ; (32) a nethod for preventing and treating
acute coronary artery syndrone in a mammal, which conprises adm ni stering
5 an effective anmbunt of a conpound accoindi ng to the above- nentioned (1)
or a salt thereof to a manmal; (33) a nethod for preventing and treating
acute nyocardial infarction in a mammal, which conprises adm nistering an
ef fecti ve anount of the conpound according to the above- 10 nentioned (1)

or a salt thereef A0 @ iMaMMond34)1 et pfadofaRiguenting and treating
unstabl e angina in a mamml, which conprises administering an effective

ot f SRS SO SO et I RO 08031 g 50
pert DNer o LAty ALY O TRV LS BOPBLY seS oo i Ster 0 an
salt there%&r&%fﬁ&?%ggﬁﬁyl)phenyl]acetamide;

5 2-{7-chloro-6~[[4-{3-methylphenyl)piperidin-l-yl]methyl]-2-
oxo-4-phenyl-2H-chromen-3-yl] -N-[4-fluoro-2-
(trifiuvoromethyl)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 ons 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 plagque 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 therecf, which comprises

20 reacting a compound represented by Formula [VII]:



(36) a nethod for regressing a lipid-rich plaque in a 20 manmal,
conpri ses adm ni stering an effective anount of the conpound according to
the above-nentioned (12), a salt thereof or a prodrug thereof to a hﬁmmnﬂm5

(37) a nethod for regressing a lipid-rich plaque in a mamal,

to the above-nentioned (18), a 1 1 JAN 2005 19 salt thereof or a
thereof to a mammal ; (38) a use of the cespound according to the

whi ch

whi ch
conprises adm ni stering an effective amunt 25 of the conpound accordi ng

pr odr ug

above-nmentioned (1) or a salt thereof for producing a lipid-rich plaque

regressing agent; 5 (39) a use of the conpound according to the

above-nentioned (1) or a salt thereof for producing a prophylactic and-
t herapeutic age fl0agai nst acute coropary artery syndrone; (40) a use of
t he conpoung'ac S st he-thoyes ntioned (1) or a salt thereof for

infarctioni (41) a usg
(1) or a salt t hqy eof
agai nst unstabl R [

%g ﬁ ding to the above-nenti oned

é | actic and therapeutic agent
5 gf the conpound according to the

above-nenti oned 15 (1) or a salt t hereof for producing a prophylactic and

t herapeutic agent agai nst pe --eral artery occlusion; (43) a use of the

conmpound according to the gbove-
prodrug thereof for producfng R

enti onfd\/ q1q)] a salt thereof or a

([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
(viIiri)
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]:

‘ p \ __COOH

(X1

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

(18] or a salt therscf or a rzactive derivative t



lipid-rich plaque regressing agent; 20 (44) a use of the conpound according
to the above-nentioned (18), a salt thereof or a prodrug thereof f?q 2005
producing a |lipid-rich plaque regressing agent, and the |like. BEST NCHQ
FOR CARRYI NG OQUT THE I NVENTION 25 In Fornmula [I; shown above, a cyclic
hydrocarbon in an 1 1 JAN 2005 20 optionally substituted cyclic hydrocarbon
represented by ring A may, for exanple, be a C3_10 saturated hydrocarbon
ring (e.g., cyclopropane ring, cyclobutange ring, cyclopentane ring,

cycl ohexane ring, cycloheptane ring and 5 the like); C5-8 unsaturated
hydrocarbon ring (e.g., cyclopentene ring, cyclohexene ring, cycloheptene
ring, benzene ring and the like) . Anong those |isted above, a Co_, .
sat ur at ed oga [WaYs) . Ag T4 N cycl ohexane ring and
the |ike), Q%gﬁGQUEQQ 8?2?e§%§§%83g§¥%%n 1g$r|ndi%egg , cycl opentene ring,
cycl ohexene ring, benzene ring and the like) are preferred, with a benzene
ring being especidally~preferred. A substituent in an optionally
substitute?‘ f hydnocar bon descri bed above may for exanple be: 15 (i)
an optionalz& ha ogenat-d C1 tgﬁikyl group (for exanple, nethyl,

chl oronet hyl, di f\uor okt hyl , chl oronethyl, trifluoronethyl, ethyl,

2- bronoet hyl, 2,2, 2- trlfluoroethyl, propyl, i sopropyl,

3,3,3-trifluoropr gyl butyl and the Iike
[in w lC gach symbol is as de ined in the above-mentioned

(18)] or a salt there=sof;
5 (30) a method for producing the compound according to the
above-mentioned (18) or a salt thesreof, which comprises

reacting a compound represented by Formula [XI]:
VAR

(X1]

[in which each symbol is as defined in the above-mentioned
10 {18)] or a salt therecf with a compound represented by -

Formula [XII]:

0=C= (X1 1)

[in which each symbol is as defined in the above-mentioned
{18)] or a salt thersof;
15 {31) a method for regressing a lipid-rich plague 1in a

mammal, which comprises administering an effective amount



20 (11) a Cl_, alkyl group substitute y an am no group or exanple,
am nonet hyl, 2-am noethyl and the like); (iii) a Cl1_4 al kyl group
substituted by a mono- or di-Cl-4 alkylanino group (for exanple, 11 JAN?20
met hyl am nonet hyl , di net hyl am nonet hyl , 2-net hyl am noet hyl, 2- 25
di et hyl am noethyl and the like); 1 1 JAN 2005 21 (iv) a Cl_4 al kyl group
substituted by a carboxyl group (for exanple, carboxynethyl, carboxyethyl
and the like); (v) a Cl_4 alkyl group su?gtituted by a Cl-4 al koxy-carbonyl
group (for exanple, methoxycarbonyl ethyl;” 5 ethoxycarbonyl ethyl and the
like); (vi) a Cl_4 alkyl group substituted by a hydroxyl group (for
exanpl e, hydroxynet hyl, hydroxyethyl and the like); (vii) a ClL_4 alkyl
group substituted by a Cl-4 al koxy group which may be substituted by a’
Cl_4 al kox9fgEbgp ormphendx§cceodgnaup A fiore exbapeencerbipbRYnetiNy|or  a
met hoxyet hyl, ethoxyethyl and the like); (viii) a C3_6 cycloal kyl group
(for exanpbaltcybeopedpyb, 2 oyoimeldut yl , cycl opentyl, cycl ohexyl and the
like); (ix) a halogen atom (for exanple, fluorine, chlorine, 15 broni ne,
i odi ne and(Bhg la kegthéad) fmiprovgnding Al )tfesyang @oauR céxbhprg
hydr oxyl group; (xiii) a -, alkoxy group which may be substituted by an
artery syndrome in a mammal, which comprises administering

5 an effective amount of a compound according to the above-
mentioned (1) or a salt thereof tc 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 abcn.r.e—

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 methed 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 plagque 1in 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 plague in a

mammal, which comprises administering an effective amount

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




20 optionally hal ogenated C1_4 al koxy group (for exanple, methox
di f1 uor omet hoxy, trifl uoromethoxy, ethoxy, 2,2, 2- trlfluoroethoxy 11 JAN 2005
propyl oxy, butoxy, isopropyloxy and the 1like), C, _4 al koxy group or
phenoxy group; (xiv) a Cl.4 alkylthio group which nmay be substituted by an
25 optionally hal ogenated C, _4 alkylthio group (for exanple, y 1 1 JAN 2005
22 methylthio, difluoronethylthio, trifluoronethylthio, ethylthio,
propylthio, isopropylthio, butylthio andltthe 1I|ike), Cl.4 al koxy group or
phenoxy group; (xv) an amno group: 5 (xvi) a nono- or di-Cl-4 al kylam 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- nenbered eWelH<eRMMNA I3 YA € FBYE COAt 3l Radmb®;3 10 heteroatons
such as oxygen and sulfur atons in addition to nitrogen atons,

speci fical ljgg)pyr ﬁgé Qlﬂfwdhe m%d&wy&compﬁé%nxhe %59@%%&& nd; the

like); (XVIII) a Cl al kyl - car bonyl an1no group ( exanpl e, acety am no,

proplonylaqhgo pu%yryéfg1g§13% dhe,l % Cé&§J%§|é) A fgn£%§nrgﬁg QXY

group; (xx) "a mono- or di Ky Ta oxy grou Al e,
met hyl am nogar bonyl oxy, thylan1nocarbony|oxy, di met hyl am nocar bonyl oxy,

dlethylan1568§F53 qg>ag%ﬂmfthe

5 (39) 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-mentiocned
(L) or a salt thereof for producing a prophylactic éﬁd

10 therapeutic agent against acute myocardial infarction;
141) 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 tnereof 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 therecf for producing a

lipid-rich plagque regressing agent, and the like.

BEST MCDE FOR CARRYING OUT THE INVENTION

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



li ke);
like);

20 (xxi) a Cl.4 al kylsul fonylam no group (for exanple,
met hyl sul f onyl am no, ethyl sul fonyl am no, propyl sul fonylam no and t?ﬁ 05
(xxii) a Cl_4 al koxy-carbonyl group (for exanple, nethoxyca owu

et hoxycar bonyl , propoxycarbonyl, 25 isobutoxycarbonyl and the |ike);
JAN 2005 23 (xxiii) a benzyl oxycarbonyl group; (xxiv) a carboxyl group;
(xxv) a C._5 al kyl-carbonyl group (for exanple, nethylcarbonyl,
et hyl carbonyl, butyl carbonyl and the like); 5 (xxvi) a C3_6

cycl oal kyl -

carbonyl (for exanple, .cyclohexylcarbonyl and the |ike);

(xxvii) a carbanmoyl group; (xxviii) a nono- or di-Cl-4 alkylcarbanDyI

(for

exanpl e, net hyl carbanoyl, ethyl carbanoyl, propyl carbanoyl, :
but yl car ba ; hy quﬁQ9¥ ]QQP i X) a
Cl_6 aIkyI§E¥FSHgF§grd%%§ ggagégng#gyfy 4 ony ,Egpﬁfﬁgﬁﬁ%bny ¥
propyl sul fon
[1] CL_4 af

POl DS AR cte " ot i AP SyBELLL UL b

nethylsulfonég) [3] ‘ a Co6 1Clggyépgroup whi ch naylﬂgmﬁjo ti onal |

hal ogenat ef

10

15

20

ring, oy ane Yng,
cyclopentane ring, cyclohexane ring, cycloheptane ring and
the like); Ce.g unsaturated hydrocarbon ring (e.qg.,
cyclopentene ring, c¢yclohexene ring, c¢ycloheptene ring,
benzene ring and the like). Among those listed above, a
C,., saturated hydrocarbon ring ({e.g., cyclopentane ring,
cyclohexane ring and the like), C,, unsaturated hydrocarﬁon
ring (e.g., cyclopentene ring, cyclohexene ring, benzene
ring and the like) are preferred, with a benzene ring being
especially preferred.

A substituent 1in an opticnally substituted cyclic
hydrocarbon described above may for example be:
(1) an optionally halcgenated C,, alkyl group (for example,
methyl, chloromethyl, difluoromethyl, trichloromethyl,
trifluoromethyl, ethyl, 2-bromoethyl, 2,2,2-trifluoroethyl,
propyl, isoproopyl, 3,3,3-trifluocropropyl, butyl and the
like);
(ii) a C,, alkyl group substituted by an aminc group (for
example, aminomethyl, Z-aminoethyl and the like):
(iii) a C,, alkyl group substituted by a mono- or di-C.,
alkylamino group (for example, methylaminomethyl,
dimethylaminomethyl, 2-methylaminoethyl, 2-

dimethylaminoethyl and the like):



al kyl (e.g., nethyl, trifluoromethyl), halogen (e.g., fluorine, chlorine)
or a hydroxyl group (for exanple, 20 phenyl, naphthyl, hydroxypheng&, 2005
nmet hyl phenyl, chl orophenyl and the like), [4] C, _15 aral kyl (for XJABI%,
benzyl), [5] Cl1_4 al koxy-Cl-4 al kyl (for exanple, propoxyethyl and the
like), [6] a 5- to 9-nenbered heterocyclic group which contains 1 to 3
het eroat ons such as nitrogen, oxygen and 25 sulfur atons in addition to
carbon atons (for exanple, 1 1 JAN 2005 24 pi peridi nyl, piperazinyl,
nmor pholinyl, thienyl, furyl, pyridyl, pyrimdinyl, thiazolyl,
benzot hi azol yl, benzoi sot hi azol yl, benzoxazol yl, benzoi soxazolyl and the
like), [7] a cyclic am no group substituted by one or two 5 substituents
sel ected from hydroxyl, thiol, oxo, thioxo and the IiK§%§for exanple, a 5-
to 9-menberd&d) cgcFie” ankHd IGPIED SHRSTH the & rFareer Bl nefeMBat bR such
as oxygen and sulfur atons in addition to nitrogen atons, specifically,
pyrrol i di ngkampilper carkpKymsitherlazigRaboy -0l A dilody+i¥eh: 1(2H) -yl ,
[1,3]thiazol o[ 4,5-b] pyridin-3(2H)- yl, norpholinyl), (for exanple,
mor phol i nofet hyl C,4- phdnyll -gdeopp perbziaylmethyly, 2-@mpr phbkdnpechybpnyl
3- pi perazi nyl propyl, 4-nethyl sul fonyl - pi perazi nyl net hyl, 4-benzyl -1-
pi per azi nygmethyl, 4-(4<{bydr oxyphemdngple pi per azimytmethghrbdbylethyl,
4- hydr oxypi peri di nyl met hyl , 4-hydroxy-4-phenyl - pi peridi nyl met hyl ,
4- phepyl pi penbdiyaykaehlykthd-1( 2ndowHedyl Dkd - pi per azi nyl met hyl ,
4- (4- hydr oxyphenyl ) - 1-

(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 pheﬁéxy
10 group (for example, methoxymethyl, methoxyethyl,

ethoxyethyl and the like):

(viii) a Cy, cyclecalkyl group (for example, cyclopropyi,

cyclobutyl, cyclopentyl, cyclohexyl and the like):

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

(x} a nitro group:

(¥1) a <¢yano group;

{(xii) a hydroxyl group:

(xiii) a C,., alkoxy group which may be substituted by an
20 cptionally halogenated C,, alkoxy group (for example,

methoxy, difluoromethoxy, trifluoromethoxy, ethoxy, 2,2,2-

trifluorocethoxy, propyloxy, butoxry, isopropyloxy and the

like), C,., alkoxy group or phenoxy group;

{xiv) a C,, alkylthioc group which may be substituted by an

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



pi perazi nyl net hyl, (4-phenyl -3, 6-di hydropyridin-1(2H)- yl)nethyl and the
like); 20 (xxxi) a Cl-4 alkyl group substituted by a Cl-6 al kyl - 11 JAN 2005
car bonyl oxy group (for exanple, nethylcarbonyl oxy, ethylcarbonyl oxy,

but yl car bonyl oxy and the like); (xxxii) a Cl_4 alkyl group substituted by
an amno group substituted by a 5- to 9-nenbered heterocyclic group which
25 contains 1 to 3 heteroatons such as nitrogen, oxygen and 1 1 JAN 2005 25
sul fur atonms in addition to carbon atons,pfor exanple, thienyl, furyl,
pyridyl, pyrimdinyl, thiazolyl, benzothiazolyl, benzoisothiazolyl,
benzoxazol yl, benzoi soxazolyl and the like) (e.g., nethyl(2- 5
pyridyl)amno); (xxxiii) a ClL_, alkyl group substituted by an am no group

bstit ut ed I kyl gnd Lkyhsgarbonyl (e, e
et hyl (et BYCAPRBIYIY ami ny - CHERTOT 6T al ky! 6 BHBOERBEEAYATEd %y an
ami no grou

met hy! (met Ay )
o CecnBepbatiie) . Meesoptar P e s o (i
al kyl - carbonyl oxy group (for exanple, nethylcarbonyl oxy,
et hyl car bory&y, Chut FLERKEOAFICSEY PRSIy EICURS (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., butdxyprepyleatingo)groyxixxvii) a Cl.4 al kyl group substituted by a 5-
te 9-5 (xvi} a mono- or di-C,, alkylamino group (for example,
methylamino, ethylaminc, propylamino, dimethylamino,
diethylamine 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 atems 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;
{¥x) a mono- or di-C,, alkylamino-carbonyloxy group (for |

example, methylaminocarbonyloxy, ethylaminccarbonyloxy,

dimethylaminocarbonyloxy, diethylaminocarbonyloxy and the

like) :
20 {xxi) a Cios alkylsulfonylamino group (for example,
methylsulfonylamino, ethylsulfonylamino,

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

25 isobutoxycarbonyl and the like);



menber ed heterocyclic group which contains 1 to 3 heteroatons such as
nitrogen, oxygen and sul fur atons in 20 addition to carbon atons (foriAN 2005
exanple, thienyl, furyl, pyridyl, pyrimdinyl, thiazolyl, benzothiazolyl,

benzoi sot hi azol yl , benzoxazol yl, benzoi soxazolyl and the |ike)-thio group
(e.g., 2-pyridylthio); (xxxviii) an oxo group; 25 (xxxix) a Cl.4
al koxy- car bonyl C2-6al kenyl group (e.g., | 1 JAN 2005 26

met hoxycar bonyl vinyl and the like); (xxx%B a C2_6 al kenyl group substituted
by a carboxyl group (e.g., carboxyvinyl and the like); (xxxxi) a C_4

al kyl group substituted by a cyano group 5 (e.g., cyanonethyl), and "an
optionally substituted heterocyclic group” described belowitself nmay al so

be enplquqxgqig Ui Aoty Qs @l cy€diys; hydrocarbon. The sane or
difference 1 to 5, preferably 1 to 3 of these substituents may be in any

substitutaq&%igqs%ti NSy éy& those listed above, preferred
substituents are (ﬁ% ach | ogen atom (for exanple, fluorine, chlorine,

b ' the |i y (0 ti | hal ted I
(or oxanpl &< ot hyt | citr orBe T, 1558 tuor SHECRy . (1971 uoPRBERST.
t hyl , |, i I t.he ik AN C3.6 I kyl, .
(i o7 exhmplEchsdsarsry! St oy b e he 8 kg oy L (K5 Bty ai g
a Csg cycloalkyl-carbonyl (for example,

5 (xxvi)
cyclohexylcarbonyl and the like}:
(xxvii}) a carbamoyl group;
(xxviii} a mono- or di-C,., alkylcarbamoyl group ({(Ior
example, methylcarbamoyl, ethylcarbamoyl, prOpylcarbamggl,

10 butylcarbamoyl, diethylcarbamoyl, dibutylcarbamoyl and the
like),
(xxix) a Cig alkylsulfonyl group (for example,
methylsulfonyl, ethylsulfonyl, propylsulfonyl and the
like);

15 (xxx) a C,4 alkyl group substituted by [1] C,, alkyl (e.g.,
methyl), {21 C,., alkylsulfonyl (e.g., methylsulfonyl), [3],
a C,,, aryl group which may have optionally halogenated C,_,
alkyl (e.g., methyl, trifluorcmethyl}, halogen (e.g.,
fluorine, <chlorine) or a hydroxyl group (for example,

20 phenyl, naphthyl, hydroxyphenyl, methylphenyl, chlorophenyl
and the like), {4] C,,,s aralkyl (for example, benzyl), {5]
C,, alkoxy-C,, alkyl (for example, propoxyethyl and the
like), [6] a 5- to 9-membered heterocyclic group which
contains 1 to 3 hetercatoms such as nitrogen, oxygen and

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



group, (v) an optionally hal ogenated Cl_4 al koxyl group (for exanple,

met hoxy, difl uoronethoxy, trifl uoronmethoxy, ethoxy 20 and the Iikei,Jﬁvia
an optionally hal ogenated Cl1_4 alkylthio group (for exanple, methylt N&}E
trifluorothio, ethylthio and the like), (vii) an amno group, (viii) a
nono- or di- Cl-4 al kylam no group (for exanple, nethylam no, ethylan no,
di met hyl am no, diethylam no and the like), (ix) a Cl-4 25 al koxy-car bonyl
group (for exanple, methoxycarbonyl, 11 JAN 2005 27 et hoxycar bonyl and the
like), (x) a C1_6 alkyl group substituted by a cyclic am no group (for
exanple, a 5- to 9-nenbered cyclic am no group which may contain 1 to 3
het eroat ons such as oxygen and sulfur atons in addition to 5 nitrogen

atoms, specifically, pyrrolidiny|], piperidinyl, rphol i nyl —and _t he Iike)
whi ch may B&P&IBSETYdred P ;n;if, arE}‘Pré’PS&ﬁn(qugr eé)%%ﬁ(%l,rphéHw,l:

naphthyl and the like), (for exanple, norpholinomethyl, 4-phenyl-]|-
pi perazi nyPastRyL, 2- noPphéMidéathyl , 3- phpaeaziviyl prophenzothhdzehe i ke)
and (xi) a carboxyl group and the like, with (i) a halogen atom (for
exanpl e, fbeorelsclihoraodnd t heenziokazol(yl,) &eolzod sgxadol(flor agxanphe,
met hyl, ethyl and the 1like), (iii) a C3_6 cycloal kyl group (for exanple,
cycl opropyllikeycl diit ya apdithe atike) ,gfowy suhypdioxykedlByraup,cfviwa Cl. 4
al koxy group (for exanple, nethoxy, ethoxy and the like), (vi) a ClL 6
al kyl sgr oupupehs tijeuted shyl et <oy ol ddn angdwogy buptfiol, esaopl ehiaxb- ahal
9- menbered cyclic
the like (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,
specifically, pyrrolidinyl, piperidinyl, piperazinyl, 3,6-

10 dihydropyridin-1(2H)-y1, [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)-l-piperazinylmethyl, 4-(d-hydroxyphenyl)-1-
piperazinylmethyl, (4-phenyl-3, 6-dihydropyridin-1{2H) -
vl)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 S9-membered heterocyclic group which

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



am no group which may contain 1 to 3 heteroatons such as oxygen and sul fur
atons in addition to nitrogen atoms, 20 specifically, pyrrolidiny]] JaN2005
pi peridinyl, piperazinyl, 3,6- dihydropyridin-1(2H)-yl, norpholinyl and the
| i ke) which nay be substituted by a C6-12, aryl group (for exanple,

phenyl, naphthyl and the like), (for exanple, norpholinonethyl,

4- phenyl -1 - pi perazi nyl methyl, 2 25 norphol i noet hyl,

(4- phenyl - 3, 6-di hydropyridin-1(2H) 1 1 JAN 2005 28 yl nethyl) ,

3- pi perazi nyl propyl and the like) and (vii) a carboxyl group being
especially preferred. In Formula [I] shown above, a heterocyclic ring in an
5 optionally substituted heterocyclic group represented by ring A may, for
exanpl e, beudatfhr teatSmsenher edidipriefrer abl ycabboar Htaresberfed: acasmbile,
heterocyclic ring having 1 to 4, preferably 1 to 2 heteroatons such as

nitrogen, exyeepiand sukfar, atopgriiayagditi pprieieanhan at orsiak@19ugh an
aromati c heterocyclic group nmay, for exanple, be an aromatic nonocyclic

het erocycl bgnhibRgisyeh as furan pehBgisbRinaRReNs i ng, pPYpERLExhi-RI ],
oxazoline ring, 1soxazoline ring, thiazoline ring, isothiazoline ring,

i m dazol e &%ggoég$%gé%hsﬁaing%n%,§:359§adiqéﬁkg rinqe_ 1,2,ﬁé§§gqu zol e

ring, 1,3,4-oxadiazole g, oxadi azol e ring, 1,72,/3-thia zol'e

ring, <1, 2, 4-t hi,adi I ring, 1,3,4-thiadiazole ring, 1,2,3-triazole ring,
1,2,4-5 tri§¥%33§g9%§?nggfrazole ring, pyridine ring, pyridazine

{xxxiii) a C,, alkyl group substituted by an amino group
substituted by C,, alkyl and C,, alkyl-carbonyl (e.g.,
methyl (methylcarbonyl)amino);

(xxxiv) a C,, alkyl group substituted by an amino gréup

10 substituted by C;, alkyl and Cg,, aryl-carbenyl (e.g.,
methyl (benzoyl)amino);

(xxxv) a C;, alkyl group substituted by a C,, alkyl-
carbonyloxy group (for exanple, methylcarbonyloxy,
ethylcarbonyloxy, butylcarbonyloxy and the like);:

15 (xxxvi) a C,,, alkyl group substituted by a mono- or di-C,,
alkoxy-C, ,~alkyl-amino group (e.g., butoxypropylamino);
(xxxvii) a C,, alkyl group substituted by a 5- to 95-
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)-thic group (e.g., Z-pyridylthio);

(xxxviil) an oxo group:

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



ring, pyri
those |isted above, furan ring, thiophene ring, pyrrole ring, oxaqql{a
ring, isoxazole ring, imdazole ring, pyrazole ring, 1,2,3-thiadiazo

ring, 1,2,
t hi azol e

t hi ophene
29 A substituent which may be possessed by an optionally substituted

het er ocycl

m dine ring, pyrazine ring, triazine ring and the 20 |ike. Anobng

4-triazole ring, tetrazole ring, pyridine ring, pyridazine ring,

ring and thiadiazoline ring are preferred, wth furan ring,

ring and pyridine ring being especially preferred. 1 1 JAN 2005

i c group described above may, for exanple, be (i) an optionally

hal ogenat ed Cl-4, al kyl group (for exanple, nethyl, chloronethyl,
di fluoronethyl, 5 trichloronethyl, trifluoronethyl, ethyl,

2,2-dib i f thyl ,q: yl, i I, 3,3, 3-
OB phygefopedi e eyl | oot on

trifluoropropy
exanple, c

utyl an _, cycloal kyl group (for

| | | | | i ke) :
(iii) a hal %6%%53% 2(6?§$lkceéx§’tr%l%‘f§ B ?Yqﬁgﬁﬂﬁgtgéﬁ@%}%ﬁgaﬁg"tgggk%’gg

and the |i

e), (i

ni t.ro_group;

V) . V), . ano group; (vi) a hydrox
group; (vitf)9an SGFgBﬁXWF?YﬁaFEGeﬁ&%@éjéﬁ§% alkgxy groﬁp %for yexan%le,

met hoxy, fluoronethoxy, dif]uoromethoxy, trifluoronethoxy, ethoxy,

2,2, 2-triflEsrée! hoky Crpr

(viii) an

met hybt hi o(e.di§ | uororRemgtRRE b, t rdfd uor'ewet hgPERPB2

optionally halogenated Cl-4 alkylthio grouE (for exanple,
ét/hy| $wpstltuted

propylthio, isopropylthio, butylthio and the like); (ix) an

10

15

20

25

heterocyclic group" described below itself may also be
employed as a substituent on said cyclic hydrocarbon. The
same or difference 1 to 5, prefesrably 1 to 3 of these

substituents may be in any substitutable positions.

Among those listed above, preferred substituents are

(i) a halogen atom (for example, fluorine, chlorine,
bromine and the like), (ii) an optionally halogenated C,,
alkyl group {(for example, methyl, chlorcmethyl,

difluoromethyl, trifluoromethyl, ethyl, propyl, isoprcpyl
and the 1like), (iii) a C,, cycloalkyl group (for example,
cyclopropyl, cyclobutyl and the 1like), (iv) a hydrexyl
group, (v) an optionally halogenated C,, alkoxyl group (for
example, methoxy, diflucromethoxy, triflucoromethoxy, ethoxy
and the like), (vi) an optionally halogenated C,, alkylthic
group (for example, methylthio, trifluorothio, ethylthioc
and the like), (vii) an amino group, (viii) a mono- or di-
C,., alkylamino group (for example, methylamino, ethylamino,
dimethylamine, diethylamino and the like), ({(ix) a C,,

alkoxy-carbonyl group (for example, methoxycarbonyl,

opyioky ITERHUBYPSEY EUtEGhr BBy | DX FYIR® t BECHPKe) ;



am no group; (x) a nono- or di-Cl-4 al kylam no group (for 20 exanpl e,

nmet hyl am no, et hyl am no, propylam no, dinethylam no, dlethylan1n01énHNﬂm§
like) (xi) a cyclic amno group [for exanple, a 5- to 9-nenbered cyclic
amno group which may contain 1 to 3 heteroatons such as oxygen and

sul fur atons in addition to nitrogen atons (for exanple, 25 pyrrolidino,

pi peridi no, norpholino and the like) and the 1 1 JAN 2005 30 like]; (xii) a
Cl_4 al kyl -carbonyl am no group (for exanphe, acetylam no, propionylam no,
butyrylam no and the like); (xiii) an am nocarbonyl oxy group; (xiv) a
nmono- or di-Cl-4 al kyl am nocar bonyl oxy group (for exanple, 5

met hyl am nocar bonyl oxy, ethyl am nocarbonyl oxy, di methyl am nocar bonyl oxy,.

di et hyl ani QQHS%%PQl%Béélan%n he v id k%keﬂxvgwgsul?“ al ky'éfkffnylg%ghBO

group (for exa t hyl'sul f onyl amno t onytanm n

propyl sul f I nd t he 10 c rbon up

(for exanp% bs ﬁnggiécg?bé%y?YCfé? 8%9%5%63%?&3 Lf%ﬁo??égp Snyl "85

i sobut oxyc r bon d the (xvi a carboxyl group; (xvij |) acCle

Ry - o BORETEEFBdn Sokiexaming P%'}?I SRy e RyPEaBonyl To I

butyl carbonyl and the like); (xix) a C3_6 cycloal kyl carbonyl 15 groug (for
K

exanpl e, cyRFBRERGPEAEr BURYI P FEED | RBY, SPAyEL &téﬁﬁbdﬁby¢ dgjklolpn LRxi) a

nono- or di-Cl-4 al kyl car banoyl rou? (for exa met hyl car banoyl ,
ehtyl ear bafbykogen atoms, specifically, pyrro 1d1nyl piperidinyl,

morpholinyl and the like) which may be substituted by a C..
12 aryl group (for example, phenyl, naphthyl and the like),
(for example, morpholinomethyl, 4-phenyl-1-
piperazinylmethyl, 2-morpholinocethyl, 3—piperazinylprb§yl
10 and the like) and (xi) a carboxyl group and the like, with
(1) a halogen atom (for example, fluoro, chloro and the
like), (1ii) a C,, alkyl {for example, methyl, ethyl and the
like), (11i) a Cy,; cycloalkyl group {for example,
cyclopropyl, c¢yclobutyl and the 1like), (iv) a hydroxyl
15 group, (v) a C,, alkeoxy group (for example, methoxy, ethoxy
and the 1like), (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, pyrrelidinyl, piperidinyl, piperazinyl, 3,6-
dihydropyridin-1{(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 morpholinosthyl, {d-phenyl-3, 6~-dihydropyridin-1(2H) ~



propyl car banmoyl , butyl carbanoyl, diethyl carbanoyl, dibutyl carbanoyl and
the like) ; (xxii) a Cl_6 al kylsulfonyl 20 group (for exanple, 11 JAN 2005
met hyl sul fonyl, ethylsul fonyl, propylsulfonyl and the like); (xxiii) a
C3_6 cycloal kyl sul fonyl (for exanple, cyclopentyl sulfonyl,
cycl ohexyl sul fonyl and the like), (xxiv) a C6-10 aryl group (for exanple,
phenyl, naphthyl and the l|ike); (xxv) phenoxy, 25 benzoyl, phenoxycarbonyl,
phenyl -C, _, al kyl carbanoyl, 11 JAN 2005 33 phenyl car banmoyl, phenyl -Cl-4
al kyl - car bonyl am no, benzoyl am no, phenyl-Cl-4 al kyl sul fonyl,
phenyl sul fonyl, phenyl-Cl.1 al kyl sul finyl, phenyl-Cl_4 al kyl sul fonyl am no
or phenyl sul fonyl am no group [each phenyl group or naphtyl 5 group nay .
have in it st iztutialle AStd Q5,11 Qa3 theubsitiduentsgsuch; ; 1_4
al kyl grouglﬁgg?§ggénglg%%%ithyﬁﬁ}E%thyl, propip% gﬁf&?, i%ggrog&f@an t he
(

like), Cl - l.e, , h- I , -
pLoS;Ioxyfé%?%§g$¥o§gggH8b%%gal?Egggl%éﬁgggﬂ%g%gﬁﬁg g?yloneggﬁgre?xghlgro,

brono, iodo and the |ike), hydroxyl group, benzyloxy group, am no group,
nono- or di-Cl_4 alkylamno group (for exanple, nethylam no,

di et hyl am no, et hyl am no, I et hyl ami no, diisgppropylam.no and the |ike),
N tro o oup . CirGtaER oo ADT B ExBRGRED T hige IS 51 187
oxopropyl, 1-oxobutyl and the |ike) and the like] The same or different 1
to 5, °pref %P’éb?&}_?il%’o FFL 1Y ARPSRETIUETHEC @y B | hSRAFSENBSE tBY abl e

positions.
ring A may, for example, be a 5- to 3-membered, preferably

5- or 6-membered aromatic heterocyclkic ring having 1 to 4,
preferably 1 to 2 hetercatoms such as nitrogen, oxygen and
sulfur atoms in addition to carbon atoms. |

10 Such an aromatic hgterocyclic group may, for example,

be an aromatic monocyclic heterocyclic ring such as furan

ring, thiophene ring, pyrrole ring, oxXazoline ring,
isocxazoline ring, thiazoline ring, 1isothiazoline ring,
imidazole ring, pyrazole ring, 1,2,3-cxadiazole ring,
15 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 ring, 1,2,3-triazcle ring, 1,2,4-
triazole ring, tetrazole ring, pyridine ring, pyridazine
ring, pyrimidine riﬁg, 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-triazcle ring,
tetrazole ring, pyridine ring, pyvridazine ring, thiazole
ring and thiadiazoline ring are preferred, with furan ring,

25 thiophene ring and pyridine ring being especially preferred.



Anong those |isted above, preferred substituents are 20 (i) a hal ogen atom
(for exanple, fluorine, chlorine, bromne and the like), (ii) an optippthg%S
hal ogenated Cl-4 al kyl group (for exanple, nethyl, chloronethyl, '

di fluoronethyl, trifluoromethyl, ethyl, propyl, isopropyl and the like),
(tii1) a C7_6 cycloal kyl group (for exanple, 25 cyclopropyl, cyclobutyl and
the like) , (iv) a hydroxyl 11 JAIN 2005 32 group, (v) an optionally

hal ogenated C1_4 al koxyl group (for exadfl e, nethoxy, difl uoronethoxy,
trifluoronethoxy, ethoxy and the like), (vi) an optionally hal ogenated
Cl 4 alkylthio group (for exanple, nethylthio, trifluoromethylthio, 5
ethylthio and the like) (vii) an amino group, (viii) a nono- or di-Cl-4

al kyl am no group (fudrstexangtte, wethyhagi be, postdsdsad oy @nnephybamilig,

di ethylam no and the like), (ix) a Cl-4 al koxy-carbonyl group (for

exanpl e, neubexycarkanyheteethgxydar bgpyglipande §beibéke)atanee (xayg ca@bloxyl
group and 10 the like, with (i) a halogen atom (for exanple, fluoro,

chloro andekhepliieke)se (ih) arClogt abkyli(¢f anleyamhked mgt hydiky et bybugnd
the like), (ii1) a C3_6 cycloal kyl group (for “exanple, cyclopropyl,

cyclobutyl (@pd thedide)s, (i1 \hedhyhydraxy]o8sQapny (V) aqCtidoablk@¥yy,aroup
(for exanple, 15 nethoxy, ethoxy ‘and the like) and (vi) a carboxyl group
a

0el N0 5eSpegl-alhy RILGIRNAT. LP; Foraubaethl i shauh ahove, >34 9p - BholeipTber ed

honocyclic ring represe y ring B may; for exanpl
2,2,2-trifluoroethyl, propyl, isopropyl, 3,3,3-
trifluoropropyl, butyl and the like); {(ii) a C,, cycloalkyl

group (for example, cyclepropyl, cyclobutyl, cyclopentyl,
cyclohexyl and the like); (iii) a halogen atom (for examéle,
10 fiuorine, chlorine, bromine, iodine and the likes); (iv) a
nitro group; ({v) a cyano group; (vi) a hydroxyl group;
(vii) an optionally halogenated C,, alkoxy group (for
exanple, methoxy, fluoromethoxy, difluoromethoxy,
trifluecromethoxy, ethoxy, 2,2,2-trifluoroethoxy, propyloxy,
15 butyloxy, 1sopropyloxy and the like); (viii) an opticnally
halogenated C,., alkylthio group (for example, methylthio,
difluoromethylthio, trifluoromethylthio, ethylthio,
propylthio, isopropylthioc, butylthio and the like); (ix) an
amino group; (x) a meno- or di-C,, alkylamino group (for
20 example, methylamino, ethylamino, propylamino,
dimethylamino, diethylamino and the 1like); (xi1) 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 tc nitrogen atoms {for example,

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



20 a cyclopentane ring, cyclohexane ring, cyclopentene ring, cyclohexene
ring, cyclopentadiene ring, cyclohexadiene ring, benzene ring and {hejaN 2005
li ke. Anpbng those |isted above, a cyclohexane ring, cyclohexene ring,

cycl opentadi ene ring and benzene ring are preferred, with a cycl ohexane
ring and 25 cyclopentadiene ring being especially preferred. 1 1 JAN 2005
33 In Fornmula [I] shown above, a 5- or 6-nenbered heterocyclic ring
represented by ring B nmay, for exanple, 3pe a 5- or 6-nmenbered heterocyclic
ring which contains 1 to 3 heteroatons such as nitrogen, oxygen and sul fur
atons 5 instead of 1 to 3 carbon atons in the cycl opentane ring or

cycl ohexane ring (e.g. pyrrolidine ring pyrroline ring, imdazolidine

ring, imdazgldine {:\&1”1@1} Qytam' ghne LiBgy l%ﬂl%@l(?f@u[.r)l N8or PERS E(i'e“e
ring, plpera2|ne ring, priol |né rlng, t hi onor phol i ne ring, dihy rof uran

ring, 10 t rof uran i er rane 9. p A Rydry pyrane
ring, tetra y% %§ﬁa# Eoggfn thlacgkloh gnélg%ﬁﬁg 5%% = c%é%b éxene
ring, 1-thia- .3,5-¢C cIohexa i gne ring and the

aromati c he(f(érl&éycal‘ cPREEE: SHYLP ar? 1Y, ﬁr’LX héan ‘1%°r| 85 @B@%e
ring, oxazolin rlng, oxazoline ring, thlazollne ring, isothiazoline
ring, im dézeiveFiAg ﬁ%ﬂ%ﬁkﬁ%¥rlng 15 %O%Poxadlazéfgrrlng example,

1,2, 4- oxadlazole rlng, 1, 3, 4-oxadi azol e ring, 1,2, 5-oxadi azole ring

1,2, 35 t hi SGtEYHETGFR S0 W% adi azol e ri ng,eEhBlﬂmtlﬁP§éif§?6Wéoxyr

dimethylaminocarbonyloxy, diethylaminocarbonyloxy and the

like); (xv) a Cy.,, alkylsulfonylamino group (for example,

methylsulfonylamino, ethylsulfonylamino,
propylsulfonylaminc 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, cycloalkyicarbonyl
15 group (for example, cyclohexylcarbonyl and the like), (xx)
a carbamoyl group; (xxi) a mono- or di-C,., alkylcarbamoyl
group (for exanple, methylcarbamoyl, ehtylcarbamoyl, -
propylcarbamoyl, butylcarbamoyl, diethylcarbamoyl,
dibutylcarbamoyl and the like); (xxii) a C,; alkylsulfonyl
20 group {for example, methylsulfonyl, ethylsulfonyl,
propylsulfonyl and the like); (xxiii) a Cag
cycloalkylsulfonyl {for example, cyclopentylsulfonyl,
cyclohexylsulfonyl and the like), (xxiv) a C4,, aryl group
{for example, phenyl, naphthyl and the like); ({(xxv} phenoxy,

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



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

pyridine ring, pyridazine ring, pyrimdine ring, pyrazine ring, ?i1d£“#@5
ring and the like) . Anmong those listed above, a pyrrolidine ring,
pyrroline ring, piperazine ring, norpholine ring, thionorpholine ring, 25
di hydrofuran ring, tetrahydrofuran ring, a-pyrane ring, y 1 1 JAN 2005 34
pyrane ring, dihydropyrane ring, furan ring, thiophene ring, pyrrole ring,
oxazol ine ring, isoxazoline ring, thiazolsjne ring, isothiazoline ring,

i m dazol e ring, pyrazole ring, 1,2,3-oxadiazole ring, 1,2, 4-oxadiazole
ring, 1,3,4 5 oxadi azole 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-tria [ ef erred, i §-h an a-pyrane, ring_and fyran ring
bei ng espe?%aﬁq}%lé%% erred. 10 VWehr?erﬁlngc’alB has a ?EH’%?%&B&M dedt i n
addition tq - D-E-GAr-, then said substituent, may, for exanple, be
gr oup deri3¥EQQﬂii%q%ﬂﬁﬁan BEFPXﬁéﬁﬁy sd%kﬁﬁtﬁﬁkﬁ?%%&ﬂ icpgﬁQgﬁéééﬁHEW%or an
optionally substituted heterocylic_ring 15 _described above in addition to
an oxo gro&%@ﬁﬁ}qumx%Pk%}%%bgl%M%ngﬁﬂ%&¥§1QHﬁeﬁﬁ%ﬁkﬁ&%f?W¥l%m§?%uﬁf
derived froma substituted cyclic hydrocarbon, (ii) an oxo group, (iii) a
t hi oxo gr o5 edyyel rlefarlaniyg t W ravopt pesal | phesubstdresred Qhempbhgrdup,
oxo group and thioxo group being

5 group may have in 1ts any substitutable positions 1 to 3

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

ethyl, propyl, butyl, isopropvl and the like), 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,
Ci.¢ alkylcarbonyl group (for example, l-oxoethyl, 1~
15 oxopropyl, l-oxobutyl and the like) and the like]. 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 like), (ii) an optionally halogenated C,_,
alkyl group (for example, methyl, chloromethyl,
aiflucoromethyl, trifluoromethyl, ethyl, propyl, isopropyl

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

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




20 especially preferred. A substituent which may be possessed by said
phenyl group has a neaning simlar to the substituent in an option Iﬂ3? 0
substituted cyclic hydrocarbon described above. A hydrocarbon groug [ &ﬁq
optionally substituted 25 hydrocarbon group represented by R, R2, R2a,

R3, R and R5 1 7 JAN 2005 35 in Fornmula [I] described above may, for
exanple, be an aliphatic |linear (acyclic) hydrocarbon group, alicyclic
hydr ocar bon group and aryl group, with apmzaliphatic |linear hydrocarbon
group being preferred. 5 An aliphatic |inear hydrocarbon group in said

hydr ocar bon group may be a straight or branched aliphatic hydrocarbon
group such as an al kyl group, al kenyl group, alkynyl group and the |ike.

One prefer SPeGh Y A tyr. t ed r Sueh,-an
2yl mmy, For5; (ﬁﬁ'xan% S e Sian G et TP S BFopyl

LZSB(%E’%I h%ﬁ@ Hyi BF%%@W' ot jiondy 0% @fifh%l%o rf@?%%%yr LeRBEp YL
220 e UL i TR DA oy B ST ey ¢ e L but

| sobutyl, neopentyl being preferred and i sobutyl and, _neopent ei n
especralIyQEPEPerré@orSaNﬁx%WR%ﬂyl JRoupy L g fort%&%ﬂﬁﬁ Om%éhég g

al ken such as vinyl, allyl, isopropenyl, 2-nethylallyl 1-pro enI
2_netgy|_|ebh5é§hypy and t% lkﬂf{ aVl{) an aml%o ggoup, [%Vﬁll]y a

mono- or di-C,., alkylamino group {for example, methylamino,
ethylamino, dimethylamino, diethylamino and the like), (ix)
a C,., alkoxy-carbonyl group (for example, methoxycarbonyl,
ethoxycarbonyl and the like} and (x) a carboxyl grouplend
10 the 1like, with (i} a halogen atom (for example, fluocro,
chlore 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 1like) and (vi} a carboxyl group

being especially preferred.

In Formula [I] shown above, a 5- or 6&-memnbered
nomocyclic 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, cyclochexene ring, cyclopentadiene ring

and benzene ring are preferred, with a cyclohexane ring and

25 cyclopentadiene ring besing aspecially preferred.



20 2-net hyl - 2-propenyl, 1-butenyl, 2-butenyl, 3-butenyl, 2-

et hyl -1 -butenyl, 2-nethyl-2-butenyl, 3-nethyl-2-butenyl, 1- pentenyf1JAN2m5
2-pentenyl, 3-pentenyl, 4-pentenyl, 4-nethyl-3- pentenyl, 1-hexeny

2- hexenyl, 3-hexenyl, 4-hexenyl, 5- hexenyl and the like, with V|nyI

allyl, isopropenyl, 2 25 nethylalllyl, 2-nethyl-I|-propenyl,

2- et hyl -2-propenyl and 1 1 JAN 2005 36 3-nethyl -2-butenyl being especially
preferred. Said alkynyl group may, for gxanple, be a C2_6 al kynyl such as
et hynyl, 1-propynyl, 2-propynyl, 1-butynyl, 2-butynyl, 3- butynyl,
1-pentynyl, 2-pentynyl, 3-pentynyl, 4-pentynyl, 1 5 hexynyl, 2-hexynyl,

3- hexynyl, 4-hexynyl, 5- hexynyl and the |ike, with ethynyl, 1-propynyl .and

2- propynyl bein ec efer ed. An allcyclc ydrocargon
sai d hydrocarbo% %p FW@& fd‘;r}1 ibmﬁ%?v%@ & sat ur at ed ﬁﬁé %Pated
alicyclic hydrocarb gro such as a.c cIoaIk group, Ioalken
group, cycpogﬁ%g&ﬁ§ﬁ91 tH HRBFERENFFRe DY S&dﬁga cV@W@aI%@W GFBWB
preferably a cycloalkyl group having 3 to 9 carbon atons such as
cycl opropybe @yérolbut Wi-merdesad SFaft5ACY &Ykt ohiedg | whigk| epepayns 1 to
cyclooctyl, cyclononyl and the like, with a C3_6 cycloal kyl group such as
cycl 0pr0py|3, hgfct obat9hs epsihopeat yiltarmbaycl ohgggh  drd ngudspeci akbys
preferred. Said cycloal kenyl group may, for exanple, be a C5 5
cycl oal kenyhsgeadp ofuch tas 2 28rkycl epensennl-tyle, Gracyapopemensinyl or
2-cycl ohexen-1-yl, 3-
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,
i0 tetrahydrofuran ring, o-pyrane ring, y-pyrane ring,
dihydropyrane ring, tetrahydropyrane ring, 1-
thiacyclohexane ring, I1-thia-5-cyclohexene ring, l1-thia-
3,5~cyclohexadiene ring and the like); a 5- or 6-membered
aromatic heterocyclic ring (e.g., furan ring, thicphene
15 ring, pyrrole ring, oxazoline ring, isoxazoline ring,
thiazeline ring, isothiazoline ring, imidazele ring,
pyrazole ring, 1,2,3-oxadiazole ring, 1,2,4-oxadiazole ring, .
1,3, 4-oxadiazole ring, 1l,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, pyrreline ring,

viperazine ring, morpholine ring, thiomorpholine ring,

25 dihydrofuran ring, tetrahydrofuran ring, «-pyrans ring, y-



cycl ohexen-1-yl, 1-cycl obuten-1-y1, 1-cyclopenten-l-yl and the |like. Said
cycl oal kadi enyl group may, for exanple, be a C5-6 cycloal kadi enyl gnqumy 2005
such as 2, 4-cycl opentadi en-1-yl, 2, 4-cycl ohexadi en-1-yl,

2,5-cycl ohexadi en-1-yl. 25 An aryl group in said hydrocarbon group may, for
1 1 JAN 2005 37 exanple, be a nonocyclic or fused polycyclic aromatic

hydr ocar bon group having 6 to 16 carbon atonms, such as phenyl, naphthyl,
anthryl, phenanthryl, acenaphthylenyl ands4 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, -

opt i onal |y ysld buted 16XSAaRH e 950D, OF, EXE! oBhienvh gEOURe ring,

optional |y ““substitut®€d heterocyclic gr optiona substituted "amno

group, optionall-y substit oxyl gra tiona substi_tut thio
group, acypiﬁ%ﬁﬁf #%1 beﬁggg g%g%eEEFgﬁI%ﬁ%%%uéi%ﬁﬂo%#g ! g?é%&%&gﬁ%xhne
and the 15 l.ike), . rou ar boxy!

. ) t : ’

opt i onal |'y St | +80ER-AFRY-G Gup end THETARE,  AATTsal ™ Fth Do dBo
b bstituted by 1 to 5 f bl 1l ta 3) of th ti I
unsti T uentis A PR ut GRS podt Oy OnE a8 918 11 2Grup | A Said

optionally substituted aryl grogg_nay,.for exanpl e, be_a SB-16 aryl group
such @& phémgdiazole ring, T,2,5-cxadiazole ring, 1,2,3-thiadiazole
ring, 1,2,4~-thiadiazole ring, 1,3,4-thiadiazole ring,
1,2,3-triazole ring, 1,2,4-triazcle ring are preferred,
with an o-pyrane ring and furan ring being especially
prefexrred. |
10
When ring B has a further substituent in addition to -
D-E-G-Ar-, then said substituent may, Zfor example, be a
group derivatized from an optionally substituted cyclic
hydrocarbon or an optionally substituted heterocylic ring
15 described above 1in addition to an oxc group and thioxo
group. Among those listed above, (1) a group derived from
a substituted cyclic hydrocarbon, (ii1) an oxec group, {(iii) .
a thioxo group are preferred, with an optiocnally
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 repressnted by R', R’, R®™, R’, R' and R’



napht hyl , anthryl, phenanthryl, acenaphthylenyl and the Iike, with a C6_10
aryl group such as phenyl, 1-naphthyl and 2-naphthyl being espeC|aIIy
preferred. A substituent on 25 said aryl group may, for exanple, Hel (AN 2085
optionally 11 Jp;~ 20D5 38 hal ogenated Cl1.6 al koxy group (e.g., methoxy,

et hoxy, propoxy, trifluoronethoxy and the like), (ii) a halogen atom
(e.g., fluorine, chlorine, bromne, iodine), (iii) an optionally

hal ogenated C1_5 al kyl group (e.g., nmethyls, ethyl, 5 propyl,

trifluoronethyl 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 cycl oal kyl group may, for exanple, be a C3_, cycloal kyl group

such as cygloprepyhlacytl pbueycrigwel oppdt¥l .map, cyrelrohexyhplsyclwhepty!
and the |like. The substituents on said cycloal kyl group and the nunber of

the substi tautiicdng i JTBY iBR Y M(ladf 1 )0 dird e ePt Gerall,y §¥Q§Pbﬁgkﬁd
aryl group described above. A cycloalkenyl group in Said optionall

SUbSt'tUte%gd¥§m%Mﬁk9?hﬁ§$¥ S OE ?2%910%% enﬁnﬁieanbﬁlepcyc? cighgglkenyl

group such as cycl propehy ycl opent eny ohexeny and

the liKke. r%%%o%ug%to%sporb$aﬁ§l D %/%Pgégenyl group and the nunber of

t he substlt I ons ey 0se’in the optionally substituted

2L%Ltﬁfgtg&oup ngcr Pfghgggge fﬁnsggro%xpkbca oup |nngld optlonally

hydrocarbon group may be a straight or branched aliphatic
hydrecarbon 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, 1iscobutyl, sec-butyl, tert-butyl, n-
pentyl, isocopentyl, necpentyl, l-methylpropyl, n-hexyl,
isohexyl, 1,1-dimethylbutyl, 2,2-dimethylbutyl, 3,3~
dimetnylbutyl, 3,3-dimethylpropyl, 2Z-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 wvinyl, allyl,
isopropenyl, 2-methylallyl, l-propenvl, 2-methvl-l-propenyl,
20 2-methyl-Z-propenyl, l-butenyl, 2-butenyl, 3-butenyl, 2Z-
ethyl-1-butenyl, 2-methyl-Z-butenyl, 3-methyl-Z-butenyl, 1-
pentenyl, 2-pentenyl, 3-pentenyl, 4-pentenyl, 4-methyl-3-
pentenyl, 1l-hexenyl, 2-hexenyl, 3-hexenyl, 4-hexenyl, 5-
hexenyl and the like, with wvinyl, allyl, iscpropenyl, 2-

25 me

rt

hylalllyl, 2-methyl-l-propenyl, 2-methyl-Z-propenyl and



het erocyclic group may, for exanple, be an aromatic heterocyclic 3roup or

a saturated or unsaturated non 25 aromatic heterocyclic group (al ilghsN 805
het erocyclic group), 11 JAN 2005 39 which contains at least 1, preferably 1
to 4 heteroatons of oxygen, sulfur and nitrogen as atons formng the ring
system (ring atons), preferably an aromatic heterocyclic group. Said
aromati c heterocyclic group may, for exanple, 5 be a 5- to 6-nenbered
aromati ¢ nmonocyclic heterocyclic group ge.g., furyl, thienyl, pyrrolyl,
oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, imdazolyl, pyrazolyl

1, 2, 3- oxadi azolyl, 1,2, 4-oxadiazolyl, 1,3, 4-oxadiazolyl, furazanyl,
1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, 1,3,4 10 thiadi azolyl,

1,2,3-triazokuknyl, 3-butbindao!l Yheihgt r 2z, 15 rig¥bfe9¥&h@aZiHYEaig
1 ke) an

pyrimdinyl, pyrazinyl, trrazinyl and the an aromatic fuse

het er ocycl i p y e | of .t r thr - to 6 ered

rings (5- F%k%5§§ é?%g?g?%ﬁﬁtﬁgﬂﬁnﬁggééfgb %&tg$o§y6|?é%gﬁﬁé f%“%ég%g?bed

above, benzene ring), (e.qg., benzofuranyl, . ispbenzofuranyl,

bonsof bl ¢ nEGRYPY LT bt Syt hagr S BHY J naloan o oY ben A RitRbib | 3-

benzoxazolyl, 1, 2- genzoisox%;ol |, benz%thfzol I, 1 Z-genzoisothiazolyl,

T bensot PRESBIGY | IGRERGRAY Lry SSATOIAL ) SRR IRl SOPARFRRFOHy b

quinoxalinxl, pht harazi nyl , napht hyli di nyl, puriqﬁl, puteririnyl,

car baZol yl NeEYRE L poPT AFFY L rc & BGAHRH L VA By by | 2 "RR¥Y@y Aypnd the

phenoxazinY[ _ .
like, with ethynyl, l-propynyl and 2-propynyl being

especially preferred.

An alicyclc hydrocarbon group in said hydrocafﬁon

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, cycleohexyl, 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(C,, cycloalkenyl group such as 2-

20 cyclopenten-1-yl, 3-cyclopenten-1l-yl, 2-cyclohexen-1-yl, 3-

cyclohexen-1-yl, 1l-cyclobuten-1-yl1, 1l-cyclopenten-l-yl and

the like. Said cycloalkadienyl group may, for example, be

a C,; cycloalkadienyl group such as 2,4-cyclopentadien-1-yl,
2,4~cyclohexadien-1-yl, 2,5-cyclchexadien-1-yl.

25 An aryl group in sald hydrocarbon group may, for



phenot hi azi nyl , phenazi nyl, phenoxathiinyl, thianthrenyl,
phenant hrol i nyl, indolidinyl, pyrrolo[1,2 25 b]pyridazinyl,
pyrazol o[ 1, 5-a] pyridyl, imdazo[1,2 11 JAN 2005 40 a]pyridyl, 11 JAN 2005
i m dazo( 1, 5-a] pyridyl, imdazo[1, 2-b]pyridazinyl,

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 sggh 5 as furyl, thienyl, indolyl,

i soi ndol yl, pyrazinyl, pyridyl and pyrlnrdlnyl bei ng preferred. Sai d
non-aronatic heterocyclic group may, for exanple, be a 4- to 9-nenbered
non-aromati c heterocyclic group such as oxylanyl azethidinyl oxet anyl ,

t hi et anyl lidipyl, 10 tetrahydrofury t hi.or an er|d|nyI

t et r ahydr of %%5&3 EﬁrpﬁolWHQPCYFﬁFEHDPEhofPﬁﬁﬁ B?éé?ﬁ?#ﬁ?l aRANERAC i ke
(especiallg - to 9-menbered cyclic anrndﬁgroup which may contain 1 to

3 het er oat ﬁfﬁirﬁ’ﬁé‘ﬁbé’@ o%ygeR JVIing f ér tat FArkedi t3lepmeo rAudogen
atons, specifically, 15 pyrrolidinyl, piperidinyl, piperazinyl,

mor phol i nyPhesyd- @ﬁ@%&h@@yﬂaﬂﬂhﬂxhﬁﬂpﬁﬂn&nnhxmbrIi@@?&pﬁhhﬂlhevéreowclic
group may have 1 to 4, preferably 1 to 2 substituents, and such

subst i t uentsemay kef,owitaml @, ;berglCgroug ledchgraauphdreyl, , 1arbapiknyét hyl ,
propyl, n-butyl, n-hexyl and the 20 like), C6_1, aryl group (e.g., phenyl),

hydr o%y- C6ahad, 2atgbh t@ryaupe(ieig.espdiydripx yphefytyed C1_4 al kyl sul f onyl
group (e.g., nmethylsulfonyl), Cl1_15 aral kyl group (e.g., benzyl),

phenant hri di nyl,

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

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, iocdine and the

15 like}, oxo group, carboxyl group, nitro group, cyano group,
opticonally substituted alkyl group and the like, and said
hydrocarbon group may be substituted by 1 to 5 (preferably
1 to 3} of these cptional substituents in any substitutable
positions.

20 An aryl group in said opticnally substituted aryl
group may, for example, be a C.,; aryl group such as phenyl,
naphthyl, anthryl, phenanthryl, acenaphthylenyil and the
like, with a C,.,; aryl group such as phenyl, l-naphthyl and
Z2-naphthyl being especially preferred. A substituent on

25 said aryl group may, for example, be (1) an opticnally



C, _4 al koxy-Cl-4 al kyl group (for exanple, propoxyethyl and the like),
5- to 9-nenbered heterocyclic group which 25 contains 1 to 3 heteroatons

such as ni

carbon atons (for exanple, piperidinyl, piperazinyl, norpholinyl,

trogen, oxygen and 1 1 JAN 2005 41 sul fur atons in addltl?ﬂ Ql?ﬁ
i"eny

fury!, pyridyl, pyrimdinyl, thiazolyl, benzothiazolyl,

benzoi sot hi azol yl , benzoxazol yl, benzoi soxazolyl and the 5 like), hyroxyl

group, oxo group, thioxo group and the | 3zke. A substituent on said
optionally substituted am no group (including am no group, nono- or

di -substit

uted amno group) may, for exanple, be a lower (Cl_,) alkyl
nmet hyl, ethyl, propyl and the like), a 5 to 9- nenbered

heterocycl i ch~ cont et 1.0
oxygen andhgagégﬁggggthin aégpgﬁgé grgupboﬁ %%or e aonEﬁBgﬁlenyl

(e.g., 10
furyl, pyr
benzoxazol

(e.g., met

g%%@yr'@}ﬂfﬂ%w%ph g Y PE0" &@ég' i PFizol gt Biagol 1.

benzol soxazo car bony

h | carbon t h carbon and th I|k ary ;ca bonyI
group (e.g? Heﬁ zo I'aﬁg" ln?ke ’aI %%*f&ﬁ?% dUp, 24

al koxy- C1-

4 al kyl _group _and the |ke Vhen t he hydrocarbon group i yfn

opti onal | yogélgaeﬁm Bed @ IRESCarDon Adikdtp Fepiesént®d RERYEs ahh

alicyclic

hydr ocarbon group or aryl gro then the substituent may

furthér bebPioeYle &nAlupramsihely. anqére*égw Likep mylandhrspyd | 2Ry bugypup
n- hexyl and the |ike).

10

15

20

may be substituted by 1 or 2 of these optional substituents.

A cycloalkyl group 1in said optionally substituted
cycloalkyl group may, for example, be a C,, cycloalkyl
group such  as cyclopropyl, cyclobutyl, cyclOpenth,
cyclohexyl, cycloheptyl and the like. The substituents on
sald 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
cycloalkenyl group may, for example, be a C, cycloalkenyl
group such as cyclpropenyl, cyclobutenyl, cyclopentenyl,
cyclohexenyl and the like. The substituents on said
cycloalkenyl group and the number of the substitutions may
be similar to those in the optionally substituted aryl

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-

aromatic heterocvclic group (aliphatic heteroccyclic group),

group



Said optionally substituted hydroxyl group may, for 25 exanple, be a

hydr oxyl group, an optionally hal ogenated C1_ 1 1 | AN 2005 42 161@U&NX%5
group, preferably an optionally hal ogenated Cl_4 al koxy group, nore
preferably a Cl_4 al koxy group (for exanple, nethoxy, ethoxy, propoxy,

but oxy, t-butoxy and the 1Ilike), Cl1_6 al kyl-carbonyl oxy group (for exanple,
5 net hyl car bonyl oxy, ethyl carbonyl oxy, butyl carbonyloxy and the |ike),

am nocar bonyl oxy group, nmono- or di-Cl-43%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 C, _16 10 al kylthi o group,
preferably an optionally hal ogenated C -, alkylthio group, nore preferably

a Cl_4 al kyhtikhocgheupnil e lexmle, gweitytidip, L ethydthéoeandtbhe bitke),
a 5- to 9- nmenbered heterocyclic group which contains 1 to 3 heteroatons

such as ni bkogen, oxyeefrandnguldis-a4ons 4 ko Addi temilg canBon rahems
(for exanpl e, thlenyl furyl, pyridyl, pyrimdinyl, thiazolyl,

benzot hi az b S ol y z |, %Qi-SO t he
benzot 1t A20lken DERZRL Sgaol o Bevaaszaly) .akr‘%%sé%.é HEERLYL S i

for exaﬂD|SrOB§Oa1g%fgﬂa§g§yplc ﬁgt%%eggah§%| thyﬁggr ony??éﬁéﬁ any

d -, al kyl “carbonyl™ ~"gr oup arbon
oo Laggontl groun (¢ g el pryesbond ). Lo 8L s3bLLoiy i o
group {e.g., furyl, thienyl, pyrrolyl, oxazeclyl, isoxazolyl,
thiazolyl, isothiazolyl, imidazolyl, pyrazolyl, 1,2,3-
oxadiazolyl, 1,2,4-0oxadiazolyl, 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-triazelyl, 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 haterocyclic ring
15 described above, benzene ring) (e.g., benzofuranyl,
isobenzofuranyl, benzo[blthienyl, indolyl, isoindolyl, 1H-
indazolyl, benzimidazolyi, benzoxazolyl, 1,2~

benzoisoxazolyl, benzothiazolyl, 1,2-benzoiscthiazolyl, 1H-

benzotriazolyl, guinclyl, isoguinolyl, cinnnolinvl,
20 guinazolyl, guinoxalinyl, phtharazinyl, naphthylidinyl,
purinvyi, puteririnyl, carbazolyl, a—carbolinyl, B-
carbolinyl, yv-carbolinyl, acridinyl, phenoxazinyl,

phenothiazinyl, phenazinyl, phenoxathiinyl, thianthrenyl,
phenanthridinyl, phenanthrolinyl, indolidinyl, pyrrolofl,2-

25 bipyridazinyl, pyrazolol[l,5-alpyridyl, imidazo{l, 2-



met hyl sul fonyl, ethylsulfonyl), Cl_4 al koxy-sul fonyl group 25 (e.g.,

nmet hoxysul fonyl ), benzyl oxycarbonyl group, C3.6 1 1 JAN 2005 43 11{AN2W5
cycl oal kyl - carbonyl, carbanmoyl group, nono- or di-Cl-4 al kyl car banoy

group and the |ike. Mdrre specifically, substituents on said hydrocarbon
group are 1 to 4 substituents selected from hal ogen atons; 5 am no group;
nmono- or di-Cl-4 al kyl am no group; carboxyl group; Cl_4 al koxycarbonyl
group; hydroxyl group; optionally halogepated Cl.4 al koxy group; C3_6

cycl oal kyl group; nitro group; cyano group; optionally hal ogenated Cl_4

al kylthio group; cyclic amno group (for exanple, a 5- to 9-nenbered 10
cyclic amno group which may contain 1 to 3 heteroatons such as oxygen -and

sul fur atong R additi; iir { , egifieal by abidinyl ,
oy et 1 iy PREAST A raT o o ot T it ha The) (o o jPAEAGRESDL,

| kyl - car bgpyl ani o308 nacay bonyl : L Cl4415
ar ey’ - car iy amnq %r—ga;ﬁg{};pr;ﬁ@ld}ﬂ, s QKPPPangQgEb?iag%yg{dyl,

al kyl anm nocarbonyl oxXy kyl sulfohyl am no gr
21Kyl Loar bangy GroaRods Ly A B bor . G oahb§l Joru Fads- or
ubst it ut o2tk BRI | SRS GG £ | SESEReEY N 60 TP | 5UaT
groups selected from[1] C1_4 alkyl, [2]. C1_4 al kylsulfonyl, [3] C6 12
aryl groupakhifeh ey Hav@R Bl hydPaRyYigr dFP ALY ~ AYTaF Yt BYedp Yl 5]
Cl. 4 al koxy-Cl1-4 alkyl, [6] 5- to 9- _ .
and pyrimidiny being preferred. Said non-aromatic
heterocyclic group may, for example, be a 4- to 9-membered
non-aromatic heterocyclic group such as oxylanyl,
azethidinyl, oxetanyl, thietanyl, pyrrolidiﬁQl,
10 tetrahydrofuryl, thicranyl, piperidinyl, tetrahydropyranyl,
morpholinyl, thiomorpholinyl, piperazinyl and the like
(especially, a 5- to S-membered cyclic amino group which
may contain 1 to 3 heteroatoms such as oxygen and sulfur
atoms in addition to nitrogen atoms, specifically,
15 pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl, 3,6~
dihydropyridyl-1{(2H})-yl1 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), C,.,» aryl group (e.g., phenyl}, hydroxy-Cs,, aryl
group (e.g., 4-hydrpxyphenyl), C,, alkylsulfeonyl group
(e.g., methylsulfonyl), C,,, aralkyl group (e.g., benzyl),
C,., alkoxy-C,, alkyl group (for example, propoxyethyl and
the like), a 5- to 9-membered heterocyclic group which

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



menber ed heterocyclic group which contains 1 to 3 25 heteroatons such as

ni trogen, oxygen and sulfur atons in 1 1 JAN 2005 44 addition to cardomaN 2005
atons, [7] hydroxyl group (for exanple, a 5- to 9-nenbered 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, S piperidinyl,
pi perazi nyl, norpholinyl and the like); Cl-6 alkyl-carbonyl oxy group;

am no group substituted by a C1_4 alkyl4and a 5- to 9-nenbered

het erocyclic group which contains 1 to 3 heteroatons such as nitrogen,
oxygen and sulfur atons in addition to carbon atons; am no group 10
substituted by a C _4 alkyl and a C1_4 al kyl-carbonyl; am no group
substitut edud¥ud Atdmal kit anrdiia iGh 2oaryireafbeadrns GEG example,

al kyl - car bonyl oxy group; nono- or di-Cl_4 al koxy-Cl-4 alkyl-am no group;

5- to 9- mepheled delAar0CYe] p&r HF OhPL, whm@Epﬁ@m&ayns 1 #1905 et er gakome such
as ni trogen, oxygen i5 and sulfur atons in addition to carbon atons-thio

group, OX y&r oup and th2EhK%1nég Opt'OEﬁLE¥O§P?St'tUtSQn9¥QBQé¥Engi0Up

represente by ‘Rf, R2 a and in Formula descri bed above

20 exarrple,be %o @% %hoxghgﬁyl PQUR A7 %QQ@ C%agz%&%%¥%£¥’ p %%pr

exanple pr'opoxy, | sop ut ox ut oxy an the

i ke) on rou (for e nple hen | o X apht | oxy
and tée e?ccquexyl ca#%é%‘? xy‘%%éﬂﬁj( or " an%ltﬂ fgrgéloxy,
acet oxy,

A substituent on said optionally substituted amino
group (including amine group, mono- or di-substituted amino
group) may, for example, be a lower (C,,} alkyl (e;d.,

10 methyl, ethyl, propyl and ths like), a 5- to 9-membered
heterocyclic group which contains 1 to 3 heterocatoms 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 like), C,, alkyl-carbonyl group
(e.g., methylcarbonyl, ethylcarbonyl and the 1like), Cq»
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 representad 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 examol be a hydroxyl group, an optionally halogenated C,.



25 propionyloxy and the like), (v) a C _6 al kanoyloxy group I 1 1 .IAN 2005
45 (for exanpl e, acetyl oxy, propionyloxy, valeryloxy and the Iikei aﬂﬂ2m5
t

(vi) a C6-..0 aryl-carbonyl oxy group (for exanple, benzyloxy, naphtHyl oxy
and the like), with hydroxyl group and Cl-4 al koxy group (for exanple,
met hoxy, ethoxy, propoxy, 5 isopropoxy and the like) being preferred. In
Formula (I] shown above, an optionally substituted am no group represented
by R may, for exanple, be an am no groyp whi ch nmay be substituted by 1 to
3 substituents selected from (i) a Cl_4 alkyl group (for exanple, nethyl,
10 ethyl, propyl, isopropyl and the like), (ii) a Cl_, alkyl- carbonyl
group (for exanple acetyl, proplonyl butyryl and the like), (iii) a C _
al koxy- car bony|, group (for exan? nethox carboni] ethoxécarbonl

l(yf

pr opoxycar bon¥t X&hy Sﬁ@uﬁflkﬁfe erobly 10 o§BR a1 ora E3GeRa kedf (Quer i ne,
chlorine 15 and the like), (v) a pheny roup, (vi) a Cl-4 al kyl -phenyl

group (foraé%QWﬁlegrﬂuﬁeth@@ﬁﬁem9¥eL%rﬁbghyl@héhyd ad kot hgrpHenyl(faid t he
like), (vii) a hal ogenated phenyl group (for exanple 4- chl or ophenyl ,
3-ch|oropheﬁpm9127 clelthoephemtihand threepdake)  babex¢vi thpubogy, apd the
al koxy- phenyl 20 group (for exanple, 4-nethoxyphenyl, 3-nethoxyphenyl, 2
met hoxyphenylkeand tixg_J i keglkwi +da aivorayl ooy gr ogpoand a (fmwno- ekadplE, 4
al kyl am no group (for exanple, nethylan no,
5 methylcarbonyloxy, ethylcarbonyloxy, butylcarbonyloxy and
the like}, aminocarbonyloxy group, mono—- or di-C,,
alkylaminocarbonyloxy group and the like.
Said optionally substituted thiol group may, for
example, be a thiol group, an optionally halogenated C;m
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
heterocatoms such as nitrogen, oxygen and sulfur atoms in
15 addition to carbon atoms (for example, thienyl, furyl,
pyridyl, pyrimidinyl, thiazeolyl, benzothiazolyl,
benzoisothiazolyl, benzoxazolyl, benzoisoxazolyl and the -
like)-thio group (e.g., 2-pyridylthic) and the like.
Said acyl group may, for example, be a formyl group,
20 C,.¢ alkyl-carbonyl group, preferably C,, alkyl-carbonyl
group (e.g., methylcarbonyl, ethylcarbonyl), C,, alkoxy-
carbonyl group {e.g., mehtoxycarbonyl), €, alkyl-sulfonyl
group, preferably a C,., alkyl-sulfonyl group {(e.g.,

methylsulfonyl, ethylsulfonyl), C,, alkoxy-sulfonyl group

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



et hyl am no, propylam no, dinmethylam no,

especially preferred. 25 1 1 JAN 2005 46 In Fornula [I] shown abové‘

di ethyl am no and the like)

PShftdos

mercapt o group which may be substituted by an optionally substituted

hydr ocar bon
whi ch may be substituted by an optional
simlar to the optionally substituted

and anong these a C1_4 alkylthio group
ethylthio, propylthio and the like) is

group represented by R3 may,

for exanple, be a nmercapto group
|y substituted 5 hydrocarbon group
hydr ocar bon group descri bed above,
égor exanpl e, methylthio,

pecially preferred. In Formula

[1] shown above,
may be substituted by an oxo group

for exanpl e,

a Cl_3 alkylene group in a 10 C1_3 al kyl ene group which
or thioxo group represented by D may,
- CH2CH2CH2- and -CH(CH3)-CH, - and the

be -CH, - - CH2CH2- ,

li ke, withCYcEpRlkYhaCaERoEME- beiNPHIRY br r 882 Bai d T3 al Y1 efe Gnoup

substituted by an oxo group or

15 thioxo group may, for exanple, be -CO,

-CS-, -CHeabtkylcachpmsyl gcrreH2od thecHi®.CS- and the i ke.

Dis

preferably (i) a d -,

al kyl ene group which may be

substituted by an oxo

group,

-CH2CO-, -CH2CH2CO-, - 20 NH-. In Formnu

(ii) -NHMpréiispecTHRMRL ] yandsubbdiosieugnes erredsespechafitycarbonCH2- ,

la [I] shown above, when D is taken

t oget her

5

15

20

25

grbhpaaeendt idaent sabotiotiehhe sengcBetio frammlea bogdw Ztoms;

amino group; mono- 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

cyclic amino group which may contain 1 to 3 heterocatoms

such as oxygen and sulfur atoms in addition to nitrogen

atoms, specifically, pyrrelidinyl, piperidinyl, piperazinyl,

morpholinyl and the like); C,,, alkyl-carbonylamino group;

aminocarbonyloxy group; mono-— or di-C,_,

alkylaminocarbonyloxy group; C,, alkylsulfonylamino group;

Cioy alkoxy-carbonyl group; benzyloxycarbonyl group;

carboxyl group; C, alkyl-carbonyl group; C,; cycloalkyl-

carbonyl; carbamoyl group; monc- or di-C,., alkylcarbamoyl

group; C,.; alkylsulfonyl group; C,, alkyl group substituted

by a cyclic amino group which is substituted by 1 te 2

groups selected from {1] C,, alkyl, [2] C,, alkylsulfonyl,

[3] C,.: aryl group which may have a hydroxyl group, {4] C,.

aralkyl group, (%] C,., alkoxy-C,, alkyl, [6] 5- to 9-

13

membered heterocyclic group which «contains 1 to 3

hetercatoms such as nitrogen, ozygen and sulfur atoms in



menbered ring which may be substituted by an oxo group or thioxo 8rou

then a preferred exanple of said 5- to 7 25 nenbered ring is a 5-1

QAN

s

7-menbered saturated heterocyclic 1 1 JAN 2005 47 ring containing 1 to 3
nitrogen atons which may be substituted by an oxo group or thioxo gro

where a

constituent atomof the ring B adjacent to the constituent

of the ring Bto which Dis attached is taken together, 5 with a 5- or
6- menbered saturated heterocyclic ring g@entaining one nitrogen atom being

especially preferred. A typical

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

whi ch may be substituted by an oxo group or 10 thioxo group is represented

by Formil a5aBiCioff k> MAa NaLoRg MRy hed eftd'sx; d( By 20,814 OuP

or thioxo group;

above,

is an i1ntegéf of ol s"are ef

f bl by F la: B Ma_E, , ., wh i i
o be Puber it EDREREREEE MY aing dRaie uRicR | sl abBod

JAN 2005 48
to

10

15

20

3 heteroatoms such as oxygen and sulfur atoms in
addition to nitrogen atoms, specifically, pyrrolidinyl,
piperidinyl, piperazinyl, morpholinyl and the 1like}; C,,
alkyl-carbonyloxy group; aminc group substituted by a C,,
alkyl and 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; amino graup
substituted by a C,, alkyl and a C,, alkyl-carbonyl; amino
group substituted by a C;, alkyl and a C;,.., aryl-carbonyl;
Ci.g 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
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
example, be (i} a hydroxyl group, (ii) a C,, alkoxy group
(for example, methoxy, ethoxy, propoxy, 1sopropoxy, butoxy,
t-butoxy and the like), (iii) a C;,, aryloxy group (for
example, phenyloxy, naphthyloxy and the 1like), ({iv) C.
alkyl-carbonyloxy group {(for example, formyloxy, acetoxy,

propionyloxy and the 1liks), (v) a C., alkanoyloxy group

up

atom

preferred exanpl e when D is taken together

i ned

Ml
.11



A preferred exanple of Ein Fornmula [I] shown above is -NR''- (in1WhMﬁQM§'
is a hydrogen atomor a Cl1L 6 al kyl such as nethyl, ethyl, n-propyl, *
n-butyl, isopropyl, hexyl and the |ike, which may be substituted), -CONRS
- (in which R5, 5 is a hydrogen atomor a Cl1 6 al kyl such as nethyl, ethyl,
n- propyl, n-butyl, isopropyl, hexyl and the Iike, which may be
substituted). The substituent which may be possessed by said R' and R5,
may be simlar to the substituent which ﬁﬁy be possessed by an optionally
substituted hydrocarbon group 10 descri bed above. Mre preferably, E is
-CONR5' - (in which R5, is a hydrogen atomor a -, alkyl such as nethyl,
ethyl, n-propyl, n-butyl, isopropyl, hexyl and the |ike, which may be "
substi t ut ed)fol reFPRbta [RIdeSheOwY abbveRlANEhoRY | &7 aldken ¢agethér this
with a constituent atomof the ring Bto forma 5- to 7- nmenbered ring

whi ch may be ksubstid uted) by dh-g@xerghiogproonytitixgx oy graup foherxamplef,err ed
exanple of said 5- to 7- nenbered ring is a 5- to 7-nmenbered saturated

het er ocycl itenxilngacontaphthgl2xtyo ahdnititogénkat Qe h chydayxbe 2Qoup
substituted by an oxo group or thioxo group where a constituent atom of

the ring Baadj aggntlkedyhe eanstifdenixangiom alethiexy) NgtiBok @, WoE6BoRY, i S
attached is taken together, with a 5- or 6-nenbered saturated heterocyclic

ring cont aiikici dpexk NiddOgeie at Ops) bed Ngyespeebakby. 25 preferred. 1 1 JAN
2005 49

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

szlected ﬁrom (1) a C,, alkyl group (for example, methyl,

i0 ethyl, propyl, isopropyl and the like), (ii) a C,, alkyl-
carbonyl group (for example, acetyl, propionyl, butyryl and

the 1like), (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 like), (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 like)}, with an amino group and a

mono- or di-C., alkylamino group (for example, methylamino,
ethylamine, prepylamino, dimetnylamino, diethylamine and

the like) belng especially preferrsd.

o
(@3]



A typical preferred exanple when R' is taken together wth a constituent
atomof the ring Bto forma 5- to 7- nenbered ring which may be 11 JAN 2005
substituted by an oxo group or thioxo group is represented by Formul a:
wherein ring Mnmay be substituted by an oxo group or thioxo group; i is an
integer of 1 to 3; provided that the total nunber of carbon atonms in the
constituent atons of D and -(CH2)i- is 2 to 4; and other synbols are as
defined 10 above, preferably represented®by Formula: a ED) | aA, k 'Ar D
G wherein Da and E3 are -CH2- or -CO; and other synbols are as defined
above. 15 In Formula [I] shown above, a Cl1_3 al kyl ene group represented by
G may, for exanple, be nethylene, ethylene, propylene and the I|ike. ;
Preferred exanplles FefrniDlaE [drld sGewre dbhereondi matcapso 1drotpNRO0B BAyi n
which (i) Dis -CO, Eis -NR (in which R'" is as defined above), Gis
-CHZ- or -@dZCHdpst{tikel iby- G&r, optii®nalNR4- sGbetwhiuekdR hidrasadebnned
above), Gis a bond; (iii)

group represented by R’ may, for example, be a mercapto
group which may be substituted by an optionally substituted
5 hydrocarbon group similar to the optionally substituted
hydrocarbon group described above, and among these a C,,
alkylthico group {for example, methylthio, ethylthio,
propylthio and the like) is especially preferred.
In Formula [I} shown above, a C,.; alkylene group lna
10 C,.; alkylene group wnhich may ke substituted by an oxo group
cr 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 thicxo group may, for example, be -CO-, -C5-, -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 oxc group or
thioxo group, then a preferred example of said 5- to 7-

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



Dis -CH2CO or -CH2CH2CO-, Eis -NR (in which R" is as 5 defined above),
Gis a bond; (iv) Dis -CH2CO or -CH2CH2CO, Eis -NR'- (in V\hlcg_j‘\’mhgn%
as defined above), Gis -CHZ- or -CH2CH2-; (v) Dis -CHZ- or

is -0-, Gis -CH,- or -CH2CH2-; (vi) Dis -CHZ- or -CHZCHZ-, Eis -NR -
(in which Ris as defined above), Gis -CHZ- or CH2CH2 (vii) Dis 10 -NH,
Eis -CORB- (in which R5 is as defined above), Gis a bond and (viii) Dis
-CH2- or -CHZCHZ-, Eis -S or -SO, G g -CHZ- or -CH CH -. In Fornula
[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 C6-10 aryl group

such as phen and napht.h with a yl roup_peing e iall
roferred Taibh SHTAAH Grbup 2073 apy odbl Bty APCiy cBALann Yo Be
preferably 1 to 3 same or different substituents. The substltutlon may
occur in SNPSHdSiUtiesh BY t BRE r PHg. SFONPa Sibs LREQERt FEPUPf ol eé)@arrﬁl e,
be (i) an optionally halogenated C1_, alkyl group (for exanple, nethyl,
chl or onet hgbnsdiiftugsytorstdny | o f 26ner kéhboPormstimdent rid | toe oﬂenﬁyn,tuemw :
2-bronoethyl, I 1 JAN 2005 51 2,2,2-trifluoroethyl, propyl, isopropyl,
3,3, 3- trikltoor ofdr apy ribwt W tendviiiheh | D kieg ,aftadhead Cls 4takkyl togabskirt ut ed
by an ami no group (for exanple, am nomethyl, 2- am noethyl and the |ike),
(iii)sa Clw4tdl kd gFoupor 6E-membered saturated 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 7f

membered ring which may be substituted by an oxo group or

10 thioxo group is represented by Formula:

¥ Y\

T—

E/G“‘Ar

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:
m a‘
B M

|

B AT
15 G

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

symbols are as defined above.



5 substituted by a nono- or di-Cl-4 al kylam no group (for exanple, 11

nmet hyl am nonet hyl , di net hyl am nonet hyl, 2- net hyl am noet hyl JAN 2005
2-di met hyl am noet hyl and the like), (iv) a C, _4 alkyl group substituted by

a carboxyl group (for exanple, carboxynethyl, carboxyethyl and the like),

(v) a 10 C1_4 al kyl group substituted by a Cl_4 al koxycarbonyl group (for
exanpl e, net hoxycar bonyl et hyl, et hoxycarbonylethyl and the like), (vi) a
Cl 4 al kyl group substituted by a hydroxyg group (for exanple,

hydr oxynet hyl , hydroxyethyl and the |Ilike), (vii) a Cl1_4 alkyl group
substituted by a Cl.4 15 al koxycarbonyl group (for exanple, nethoxynethyl,

nmet hoxyet hyl , et hoxyethyl and the like), (viii) a C3_6 cycloal kyl group

(for exanple, Cxcgeerf%@f'ea OHGgRW Y5 £ O |%ﬁﬁﬂ’%ﬁ?’%ﬂ$ﬁ%y%}aé{?g t e

like), (ix) a hal 6gen atom (for exanple, fluorine, orine, brom ne,

I odi ne and _t.he 20, .l ] Xpaa.njt 0 L. .a ro Li.L.a
hydr oxyl grggp, dﬁqtﬁa%ﬁﬁo%tié%%f{ghg%Tg %ﬁg?gémcf%ﬁégﬁ%g&y¥95¥%ﬁ%L%Por
exanpl e, nethoxy, difluoromethoxy, trifluoronethox et hoxy,

L thi T Flomsiaxy. Sorobyl oxyrorh oy Sk S0t opsPBRg PYTe Y KBS,
xiv) an optionally 25 hal ogenated Cl1 4 al kylthio for exampl e, ..
gret hgllthi ol,%f rllljﬁ/q Zgw%zgﬂyf %’ﬁor%ﬁ%?tﬁﬁﬁﬁ ,'It—r&fgq?%gﬂ() Wi %,R
et hylthio, propylthio, isopropylthio, hutylthio and the |jike), (xv) an
am no3groups ExWYRrRIRENGLG I -aci4 AKYlarfiHS GO ok, ekB¥pr e

met hyl am no, ethyl am no, propylam no ) .
propyl, n-butyl, lsopropyl, 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 posses;ed by an optiocnally substituted hydrocarbon grgup
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 sald 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 thicxo group where a
constituent atom of the ring B adiacent tc 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 praeferred.



5 di net hyl am no, diethylam no and the like), (xvii) a cyclic am no group
(for exanple, 5- to 9-nenbered cyclic am no group which nmay contalm‘njnwﬂES
het er oat ons such as oxygen and sulfur atons in addition to nitrogen atons,
specifically, pyrrolidino, pyperidino, norpholino and the 10 |like); (xviii)
a Cl_4 al kyl -carbonyl am no group (for exanple, acetylam no,

propi onyl am no, butyrylam no and the like), (xix) an am nocarbonyl oxy
group, (xx) a mono- or di-Cl-4 alkyl am #écar bonyl oxy group (for exanple,
met hyl am nocar bonyl oxy, et hyl am nocar bonyl oxy, 15 di met hyl am nocar bonyl oxy,
di et hyl am nocar bonyl oxy and the 1like), (xxi) a Cl_4 al kyl sul fonyl am no
group (for exanple, nethylsulfonylam no, ethyl sul fonyl ani no,

propyl sul fonyl am RGN 1t herd fkerefi X ¥kinpd eClittb Al KOXYs €K HONY bgatoLR (for
exanpl e, met hoxycarbonyl, 20 ethoxycarbonyl, propoxycarbonyl,

| sobut oxycgrbany @msébé‘unhtk@)com(w'wear%azxel oxycappanyl r oug, 7(xxiv)
a carboxyl group, (xxv) 6 al kyl - carbonyl group (for exanpl e,

t hyl b h
Cycl vl kyl TekpEE S e “Z*E%*h e et S
0 - di Cl 4
grﬁ;:L;rgaﬁgrgagoﬁﬁp%rﬁgg g%g;n) ,ég&ﬁﬁglca anD;? ae?ﬁS?caSLangyl

propyl carbanmoyl, butyl carba di et hyl car banoyl , di butyl car banoyl and
the Iike) {xod | sul fonyl group (for exanpl e,

N6—Ar
5
wherein ring M° may be substituted by an oxo group or
thioxo group; 1 1s 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:
m/\
L
Y D /N\G"‘Ar ‘
wherein D® and E* are —-CH,- or -C0-; and other symbcls are
as defined above.
15 In Formula [I] shown above, a C,; alkylene group

represented by G may, for example, be methylene, ethylene,
propyiene and the like.

-

Preferred examples of D, E and G are the combinations



5 net hyl sul fonyl, ethyl sul fonyl, propylsulfonyl and the like), as well as
an optionally substituted heterocyclic group represented by Ar deschiibg 2005
bel ow which may itself be enployed as a substituent on the aryl group.

Such an optionally substituted heterocyclic group nmay, for exanple, 10 be

a 5- or 6-nenbered aromatic nonocyclic heterocyclic group (for exanple,
furyl, thienyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, imdazolyl,
pyrazolyl, 1,2,3 oxadiazolyl, 1,2, 4-oxadisazolyl, 1,3, 4-oxadiazolyl,
furazanyl, 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, 1,3,4 15 thi adi azolyl,
1,2,3-triazolyl, 1,2,4-triazolyl, tetrazolyl, pyridyl, pyridazinyl,
pyrimdinyl, pyrazinyl, triazinyl and the |ike) which nmay be substituted

by 1 to 3 subsihtugnte , sel ecteddg.om gi )lban-ﬁ@‘ﬂon(aﬂd ywﬂ%ﬂgewatfg Gs
al kyl group (for exanple net hyl,  chl oromet hyl, difl uoromet hyl,

ric orongﬁgﬁ_ {il%géd€3r° fyl.cgu ;% Zﬂg%hpn?sﬁg¥zoropropyl butf1 and

2,2,2-trifluoroe propy I soprop

h ik | . kyl | |
Lol b : NRL BB lfLC*“Cciiﬁsﬁéiw L4 AasrarPe. 155 BRERR et o
, 25 di | i 11 JAN
I(§|8954 hyerO;j%tl SE@EFS(? ?\r‘?I n:&@ﬁ?&éﬁar I I;l;:oh]]a?ngg gtfa ?&1 ﬁ‘%@o&i) b?o&‘ﬁ (for

exanpl e, met hoxy, difluoronethoxy, trifl uoronethox ,
Dt i TR SAch BB hogy | b PHRYI 639 Peopr oSy S EheH: e,

(V|) an opthnallﬁlq . . . ,
E is -NR (in which R! is as defined above), G is -CH,- or

-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,~; (wvii) 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 -$- or -30-, 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 grcocup 1in an optionally

substituted aryl group represented by Ar is preferably a
Ceyp @2ryl group such as phenyl and naphthyl, with a phenyl
group being especlally 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,

N
wn

trichloromethyl, trifluoromethyl, ethyl, 2-bromoethyl,



5 hal ogenated Cl1.4 al kylthio group (for exanple, nethylthio,

di fl uoronethylthio, trifluoromethylthio, ethylthio, propylthio, 71.MN2ME

i sopropylthio, butylthio and the like) , (vii) an amno group, (viii) a

nono- or di-Cl-4 al kylam no group (for exanple, nethylam no, ethylanm no,

propyl am no, 10 di net hyl am no, diethylamno and the like), (ix) a Cl1_4

al koxy-carbonyl group (for exanple, nethoxycarbonyl, ethoxycarbonyl,

propoxycar bonyl , isobutoxycarbonyl and the I|ike) , (x) a carboxyl group

and a Cl-6 al kyl -carbonyl group (for exanple, nethylcarbonyl,

et hyl carbonyl, butyl carbonyl 15 and the like). Preferred anong the

substituents |listed above are (i) an optionally hal ogenated C1L 4 al kyl -

group (for-exa : hl oro diflu i Pt ,, tricht og oget hyl,

20 trifl uo?b%é?ﬁ%??’fétgﬁ)%lef\éltgygforme??i};l O ot uocﬁ%%lt'hyl , %r%pgﬁ

I sopropyl, -tritl opr a he i k (11);a,hal ogen for
fF§i§l§o£oE%P§§? Q@%&l Qﬂuﬁ & e ?lrﬁ 2%??.?& gen al pgy{

exanpl e, uori ne, fhe, onmine and thée &é), i) a ni‘tro gfoup,

' hyd . opt i || I ted Cl 4
(101 25 exanseitAECHORY. i PRIOPORORGL Sr LB oW STy, ZAL JAN

10'5 55 2,2,2-trifluoroethoxy and_.the like),, (vi) _an_am no .qrqup, vii) a
C, _4 al kyl 28+BaptBlbst 06 ed* By alibRo- or?%ﬁkknfﬁ gﬁkyléﬂgﬁ’ gr DUPR f or
exanpl e, nethyl am nonmet hyl, di met hyl am nonet hyl , 2-nethyl am noethyl, 2 5
di met Ayl anFRdBERYPEaAd Re 4 i RENO- (9Fi 191 L mondLkgl agine- group (rfor
example, 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), {Vf.a
io C,., 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 Cy,

cycloalkyl group (for example, cyclopropyl, cyclobutyl, .
cyclopentyl, cyclohexyl and the like), (ix) a halogen atom
(for example, fluorine, chlorine, bromine, lodine 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-trifluorosethoxy, propyloxy,
butoxy, isopropylexy and the like), (xiv}) an optionally

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



al kyl am no group (for exanple, nethylam no, ethylamno, dinethylam no
diethylam no and the like), (ix) a Cl_4 al koxy-carbonyl group (f011JANZMS
exanpl e, met hoxycarbonyl, ethoxycarbonyl and the like), (x) a carboxyl
group and (xi) 10 a carbanoyl group, with an optionally hal ogenated Cl_4
al kyl group (for exanple, nmethyl, chloronethyl, difluoronethyl,
trichloronmethyl, trifluoronethvl, ethyl, 2-bronoethyl, propyl, isopropyl
and the like), a halogen atom (for exanpte, fluorine, chlorine, bromne
and the like) and an 15 optionally hal ogenated Cl_4 al koxy group (for
exanpl e, nethoxy, trifluoromethoxy, ethoxy, propoxy and the like) being
especially preferred. In Formula [I] shown above, a heterocyclic group i.n

an 20 optégggk%¥?§ggﬁkgkgggq hete@yagydd%dﬂégﬂngﬁg@§entedeguyffhmgy, for

exanple, b ered, preferably 5- or 6-nenbered aronmatic

het er ocycl e group haviBgodobg e, r effralln o 4y 2olet ef pa omy gychinas

: ( ion to carbon atons. 25 Such an
orormt1 6, NELeooylle, 1 UR I, oot examlec, L AN 2005, 58, e, o0 st i
172 3 oxadbHEBPYF, 1 2 M KA RSyl 1. 3CAYORAI Yoy, PEPRYRAPETOL, 2, 3
D kit o aey gtV Sailat PhAL ! (dy B 1 LYARY

amino group (for example, 5- to O-membered cyclic amino
group which may contain 1 to 3 heteroatoms such as oxygen
and sulfur atoms in addition to nitrogen atoms,
specifically, pyrrolidino, pyperidino, morpholino and the

10 like); (x;iii) a C,., alkyl-carbonylamino group (for example,
acetylamino, propionylamino, butyrylaminoe and the like),
(xix) an aminocarbonyloxy group, (xXX) 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,
propylsulfomylamine and the Llike), (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) & C, alkyl-carbonyl group (for example,
methylcarbonyl, ethylcarbonyl, butylcarbonyl and the like),

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

25 cyclohexylcarpbonyl and the like), (xxvii) a carbamovyl group,



pyridazinyl, pyrimdinyl, pyrazinyl, triazinyl and the like, or an aromatic
fused heterocyclic group such as benzofuranyl, isobenzofuranyl, 11 JAN 2005
benzo[ b]thienyl, indolyl, 10 isoindolyl, 1Hindazolyl, benzim dazolyl
benzoxazol yl, 1, 2-benzoi soxazol yl, benzothiazolyl, 1, 2-benzoi sothiazolyl,

1H benzotriazolyl, quinolyl, isoquinolyl, cinnnolinyl, quinazolyl,

qui noxal i nyl , phtharazinyl, naphthylidingg, purinyl, puteririnyl,

carbazolyl, a-carbolinyl, p 15 carboliny y-carbolinyl, acridinyl
phenoxazi nyl, phenot hi azi nyl, phenazinyl, phenoxathiinyl, thianthrenyl,
phenant hri di nyl, phenanthrolinyl, indolidinyl, pyrrolo[1,2- b]pyridazinyl,
pyrazol o[ 1, 5-a] pyridyl, imdazo[1,2- a]pyridyl, imdazo[1l,5-a]pyridyl,

i m dazo[ 1, 2xR}pyii daai nylonc20 iod daZofd,, 2- & ldyrlicdbamdyl group (for
1,2,4-triazolo[4,3-a]pyridyl, 1,2,4-triazolo[4, 3-b]pyridazinyl and the

li ke. AnongyibRg1Bet eimAel dLrigesps, destiilbadbalowd,, apbepplcabbanahér ed
het erocyclic group is preferred, and those 25 enployed preferably are

furyl, thignykcRybRalbY, a@zolylcadodnd@N 2085ub7 licsexazelyl ,andi dazol yl
pyrazolyl, pyfidyl, pyfimdinyl, pyridazinyl, quinolyl, isoquinolyl,
thi azol yl, lrimgadlea{@: ?(quixt)hl@pbenylala@qstdlefddﬁe- gFyay! , (fAd¥ eayhnpnd,

pyridyl are esSpecially preferreﬂf 5 A’substituent which may be possessed
by anopti gnahly o S¥Rstiit Uted NehArawel | G HUPs EeRs RPNt Rd BieALiRBY, for
as well as an optionally substituted heterocyclic group
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 exam@ie;
10 be a b5- 'or g-membered arcmatic monocyclic heterocyclic
group {(for example, furyl, thienyl, oxazolyl, isoxazclyl,
thiazolyl, isothiazolyl, imidazolyl, ©pyrazolyl, 1,2,3-
oxadiazolyl, 1,2,4-oxadiazolyl, 1,3,4-o0xadiazolyl,
furazanyl, 1,2,3-thiadiazolyl, 1,2,4-thiadiazelyl, 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 te 3 substituents

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

{for example, methyl, chloromethyl, difluocromethyl,
20 trichloromethyl, trifluoromethyl, ethvyl, 2-buromoethyl,
2,2,2-trifluoroethyl, propyl, isoprepyl, 3,3,3-

trifluoropropyl, butyl and the like}, (ii} a C;, cycloalkyl
group (for example, cyclopropyl, cycleobutyl, cyclopentyl,
cyclohexyl and the 1like), (iii) a halogen atom ({e.g.,

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



exanple, be (i) an optionally hal ogenated C1_, al kyl group (for exanple,
net hyl, chloronmethyl, difluoronethyl, trichloronethyl, trifluorone{wy §2Nﬁ
et hyl, 2,2-dibronoethyl, 10 2,2,2-trifluoroethyl, propyl, isopropyl é
trifluoropropyl, butyl and the like), (ii) a C3.6 cycloal kyl group (for
exanpl e, cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl and the |ike),
(ii1) a hal ogen atonl(for exanple fluorine, chlorine, bromne, iodine and
the like), (iv) a 15 nitro group, (v) a Qano group, (vi) a hydroxyl group,
(vii) an optionally hal ogenated Cl_, al koxy group (for exanple, nethoxy,

fl uor onet hoxy, difluoronethoxy, trifluoronmethoxy, ethoxy,
2,2,2-trifluoroethoxy, propyloxy, butyloxy, isopropyloxy and the |ike) -,
(viii) an nptirorgll y2ithal dgénaded ot iorallkyl t ha bogevapedf di,.exahkbrey

met hylthi o, difluoronethylthio, trifluoronethylthio, ethylthio,

propyl t hi ogrbgppr opy{fdit 0, buteridlicq and khbehbkke), (id)fhmoranétisogyoup,
(x) a mono- or di-Cl_, alkylamno group (for exanple, nethylam no,

et hyl ani no;  propyk-8RERAox25 iRty @ 2@ - wh et hyd e t1oo apngd ph@pngy (xi)
a cyclic 1 1 JAN 2005 58 amino group (for exanple, a 5- to 9-nenbered

cyclic am B0 gL oup, Whi b PEYy £eRbaidhd t@e3 hekey oatwins suchogsi oxygenp and
sul fur atons fn addition to n|trogen at ons, speC|f|caIIy pyrrolidino,

P oena AR B0 ARy Bk ok o8 Gl nsenpunl o
like), diflucromethylthio, trifluoromethylthio, ethylthio,
propylthio, isopropylthio, butylthio and the like), (vii)
an amino group, (viii) a mono- or di-C,, alkylaminc group
(for example, methylamino, ethylamingo, propylamiﬁo;

10 dimethylamino, diethylamino and the 1like), (ix] a Cy,
alkoxy-carbonyl group {for example, methoxycarbonyl,
ethoxycarbonyl, propoxycarbonyl, isobutoxycarbonyl and the
like), (x) a carboxyl group and a C, alkyl-carbonyl group

(for example, methylcarbonyl, ethylcarbonyl, butylcarbonyl

15 and the like}.

Preferred among the substituents listed above are (1)
an optionally halogenated C,, alkyl group (for example,
methyl, chloromethyl, difluoromethyl, trichloromethyl,

20 trifluoromethyl, ethyl, 2-bromoethyl, 2,2,2-trifluocroethyl,
propyl, isopropyl, 3,3,3-triflucoropropyl and the like),
(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,



(xiii) an
group (for exanple, nethylam nocarbonyl oxy, ethylaninocarbonyIOﬂ%,%&pl

di met hyl am nocar bonyl oxy, di et hyl am nocar bonyl oxy and the 1|ike)

Cl.1 al kyl

et hyl sul f onyl am no,

am nocar bonyl oxy group, a nono- or di-Cl-4 al kyl am nocar bonyl oxy

sul fonyl am no group (for exanple, nethylsulfonylam no,

carbonyl group (for exanple, nethoxycarbonyl, 15 ethoxycarbonyl,

propoxycar bonyl, isobutoxycarbonyl and t3e |ike), (xvi) a carboxyl group,

(xvii) a Cl.6 al kyl-carbonyl group (for exanple, nethylcarbonyl,
et hyl carbonyl, butyl carbonyl and the like), (xviii) a C3-6

cycl oal kyl carbonyl group (for exanple, cycl ohexyl carbonyl 20 and the |ike)
, (xix) a zazpamoylroneupetacRPN@ndorcith - Cik4) , al (kyl)caabaamyhogrgtpugf or
exanpl e, nethyl carbanmoyl, ehtyl carbamoyl, propylcarbamoyl, butyl carbanoyl,
di et hyl car paypyl g i butyl egr bgreyb anthdtiecdti&ke) by(X)ménoClor di-c,_,

al kyl sul fonyl group (for exanple, nethylsul fonyl, 25 ethylsulfonyl,
pr0py|SU|f£fN|l§ﬂdn%heldﬂﬁﬁp’ (XxbY a(%%éhﬂié,JANmaywiﬂgﬁinomethYl,
cycloalkylsul¥onyT for "exanpl e, cyclopentyl'sul fonyl, cyclohexyl sulfonyl
and the |ike | ] |, napht hyh, RAXY noRenzayl , -
phenoxycar%ﬁ%§?§§%%%%9$wggﬁgz’aIkyIcarbgng§PE9%%én§Fca?§gﬁnyl, pheny?-C1-4

I kyl .5 carbonyl ani no, b Lami n9,. pheny - CL: 4. ai kyl sulfol .
She%y?suf$%H§$¥hgﬂ%ﬁgP9ﬁggﬁggﬁgg}gﬁﬁfﬁ%§%¥fph n§f?£1¥4%%noon¥5r di-¢,_,

10

15

20

25

alkylamino group (for example, methylamino, ethylamino,

dimethylamino, diethylamino and the like), (ix) a Cy,
alkoxy-carbonyl group (for example, methoxycarbonyl,
ethoxycarbonyl and the like), (x) a carboxyl group and (ii)

a carbamoyl group, with an optionally halogenated C, , alkyl
group (for example, methyl, chloromethyl, difluoromethyl,
trichloromethyl, trifluoromethvl, athyl, 2-bromoethyl,
propyl, isopropyl and the 1like), a halogen atom (for
example, fluorine, chlorine, bromine and the like) and an
optionally halogenated C,, alkoxy group (for example,
methoxy, trifluoromethoxy, ethoxy, propoxy and the like)

being especially preferred.

In Formula [I] shown above, a heterocyclic group in an
opticnally 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 hetercatoms such as nitrogen, oxygen and
sulfur atoms in addition to carbon atoms.

Such an aromatic heterccyclic group may, for example,

XIv) a

propyl sul fonyl am no and the Iike) (xv) a Cl-4 al koxy-



al kyl sul fonyl am no or phenyl suof onyl am no and the |ike, whose phgny ﬁ¢5
napht hyl group nay be substituted by 1 to 3 substituents sel ecte fAB
Cl 4 al kyl group such as nethyl, 10 ethyl, propyl, butyl and isopropyl,
Cl_4 al koxy group such as nethoxy, ethoxy, n-propyloxy, i-propyloxy and
n- but yl oxy, 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, Cl1 6 al kyl carbonyl group and the $%ke. 15 Anong those |isted above,
preferred substituents may, for exanple, be (i) a hal ogen atom (for
exanple, fluorine, <chlorine, bromne and the like), (ii) an optlonally
hal ogenated C1_4 al kyl group (for exanple, nethyl, 20 chl oronethyl,

di fl uoronephyhn &rbhhboeofehbylclethylete moraapylic igaprppyictands theryl ke) ,
(itii) a C3_6 cycloalkyl group (for exanple, cyclopropyl, cyclobutyl and

t he |ike):th£ér‘f%la hygpmsllyqroupox@z)ol optionatd 3o hal ogene 2dz &1y 2,
al koxyl group (Tor exanple, nethoxy di uoronethoxy 25 trifl uoronethoxy,

ethoxy and;Lhe i%%giyl,(v' ml‘%{hﬂﬁx/?nal by=b 201 3AN 2005 50 had enenat gd, CL

al kylthio group t hi friflldorothi'o, ethylthio and the

i ke), (vil %agnﬁﬁﬁgﬁgﬁg oyp, (flé 4- 5&£@f ?%%}dl Gl gggéthan1poQg§Qup

(for exa "et hyld@m noO, am no, i“et’hyl ahi ho and

he | ik | k f |
Le?ho§y§;r5é %laéP Biygargﬁnﬁr%rﬁgﬂ¥ﬁ8-%{qﬂﬂ-( of £8P thiadiazolyl,

1,2,3-triazolyl, 1,2,4-triazolyl, tetrazolyl, pyridyl,
pyridazinyl, pyrimidinyl, pyrazinyl, triazinyl and the like,
or an aromatic fused  heterocyclic group such as
benzofuranyl, isobenzofuranyl, benzo[blthienyl, indoi&l,
10 isoindolyi, IH-indazolyl, benzimidazolyl, benzoxazolyl,
1,2-benzoisoxazolyl, benzothiazolyl, 1l,2-benzeoisothiazolyl,
1H-benzotriazolyl, guinolyl, isoquinolyl, cinnnolinyl,
quinazolyl, quinoxalinyl, phtharazinyl, naphthylidinyl,
purinyl, puteririnyl, carbazolyl, a—-carbolinyl, B-
15 carbolinyl, y-carbolinyl, acridinyl, phenoxazinyl,
phenothiazinyl, phenazinyl, phenoxathiinyl, thianthrenyl,
phenanthridinyl, phenanthrolinyl, indolidinyl, pyrrolo[l,2- }
blpyridazinyl, pyrazolo(1l,5-ajpyridyl, imidazo!ll,Z-
alpyridyl, imidazo[l,5-alpyridyl, imidazo{l,2-b]pyridazinyl,
20 imidazo[1l,2-alpyrimidinyl, 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
§-membered heterocyclic group is preferred, and those

23 employad preferably are furyl, thienyl, pyrrolyl, oxazolyl,



i ke) and (x) a carboxyl group and the like, with a hal ogen aton1(for
exanpl e, fluoro, chloro and the like), C1 9 alkyl (for exanple, mefhylAN 2005
ethyl and the like), C3_6 cycloal kyl 10 group (for exanple, cyclopropyl,

cycl obutyl and the like), hydroxyl group, Cl_, al koxy group (for exanple,
met hoxy, ethoxy and the |ike) and carboxyl group being especially
preferred. 15 Ar is preferably a phenyl group which nmay be substituted by
1 to 3 substituents selected from hal ogesi7 atons (for exanple, fluorine,
chlorine and the like), an optionally hal ogenated C1_, al kyl group (for
exanple, methyl, difluoronethyl, trifluoronethyl, ethyl, 2,2,2 20
trifluoroethyl, propyl, isopropyl and the like) and an optionally

hal ogenat ed Gl @ onylﬂiggpoi§9r qgf APLE1 v1 Methexydy O f Igiof oned 1Yoxy,
trifluoromet oxy, hoxy, 2,2, 2= trif uor oet hoxy,” propoxy, |sopropoxy and

the like) A 5: t B
ot or oat orkY {14¢ L% ”58539&2@; S et i v ey b1

| f t I ke) th th t f I f 4
pyridyl . pyriap ?mﬁ PRT B0 LAzl DT hiA el v And TR ke uhi ch

may be substituted by a substltuent selected from an optlonally
hal ogenat e@Se2c1ab1X%| RYPEGESEH (for exanple, methyl, trifluoronethyl, ethyl

and the |ike Cl al kox r ou for exanpl e, nethaoxy, ethox 0X
and the |.ke§ aﬁdseeseléyélngawgué flRgy © be'possessed By an optiodally’”

substituted heterocyclic group represented by Ar may, for
example, be (i) an optionally halogenated C,, alkyl group
{(for example, methyl, chloromethyl, difluorcmethyl,
trichloromethyl, t:ifluo'romethyl, ethyl, 2, 2-dibromoethyl,
10 2,2,2-trifluorocethyl, propyl, isopropyl, 3,3,3-
trifluoropropyl, butyl and the like), (ii} a Cy, cycloalkyl
group (for example, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl and the like), (iii) a halcgen atom (for example,
fluorine, chlorine, bromine, iodine and the like), (iv) a
15 nitroe group, (v) & cyano group, (vi) a hydroxyl group,
(vii) an optionally halogenated C,, alkoxy group (for
example, methoxy, fluocromethoxy, difluoromethoxy,

trifluoromethoxy, ethoxy, 2,2,2-trifluoroethoxy, propyloxy,

butyloxy, isopropyloxy and the like), (viii) an optionally
20 halogenated C,, alkylthio group (for example, methylthio,
difluoromethylthioc, triflucromethylthio, ethylthio,

propylthic, isopropylthio, butylthio and the like}, (ix) an
amino group, (x) a mono- or di-C,, alkylamino group {for
example, methylamino, ethylamino, propylamino,

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



exanpl e, cyclopropyl and the like) is also preferred. One especi al
preferred as Ar may, for exanple, be a 10 phenyl group or pyridyl éidﬂMZME
whi ch may be substituted by 1 to 4 substituents selected from hal ogen
atonms (for exanmple, <chlorine, fluorine and the like), optionally
hal ogenated Cl_4 alkyl group (for exanple, nethyl, trifluoronethyl,
ethyl, isopropyl and the like), optionally hal ogenated C1_4 15 al koxy group
(for exanple, nethoxy, trifluoromethoxy,sgethoxy and the like), di-ClL_,
al kyl am no group (for exanple, dinethylamno and the |like), Cl_3 acyl oxy
group (for exanple, acetoxy and the |ike) and hydroxyl group. 20 A
prefe{redbconpound represented by Fornula [I] or a salt thereof may, for
exanpl e, bgpa,gogpaund represeahedeby o Fr mub aglhbhbeted AN 1200 in
whi ch ring %?nlsggn Opt{onaITy SE Sfituted 6-nenbered eﬁyé&@%%%%dﬁngggup;
ring Cis an _optionall bst | d nzene, ' e of. X |
- (i R A S o S
ydr ocar bon_grou optioonal ly substituted am po grou -0- or.-S- and
t hg other a7 - e Lfups’ aoit (R RELALLEOR whieh eﬁ%ﬁ}%?e% acr‘n%io%a is a
ydrogen atom or optionally supstjtuted hydrocarbon group), or one of them
is -N= andSPRel&ifellys AOFE weq'nWﬁﬁéﬁdﬁe@Oriéngrmﬁib@%n%n?he
hal ogen atom optionally substituted hydrocarbon group, optionally

5 like)}, (xii) "a C,, alkyl-carbonylamino group (for example,

acetylamino, propionylamino, butyrylamino and the Llike),

{xiii) an aminocarbonyloxy group, a mono- or di-C,,
alkylaminocarbonyloxy group (for example,
methylaminocarbonyloxy, ethylaminocarbonylééy;
10 dimethylaminoccarbonyloxy, diethylaminocarbonyloxy and the
like), (xiv) a C,, alkylsulfonylamino group (for example,
methylsulfonylamino, ethylsulfonylamino,
propylsulfonylamino and the like), (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 Ciss

cycloalkylcarbonyl group (for example, cyclohexylcarbonyl

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

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

25 ethylsulfonyl, propylsulfonyl and the like), (xxi) a Ci,q



substituted am no group, optionally substituted hydroxyl group or

nmer capt o group which may be substituted by an optionally substltutéH1JAN2W5
hydr ocarbon group) ; is a 15 single bond or double bond; Y, when adjacent
to- CR6 Y is asingle bond, is (in which R6 is a hydrogen atom hydr oxyl
group or optionally substituted hydrocarbon group) or a nitrogen atom Y',
when adjacent to 1 1 .1AN 2005 63 5 Y is a double bond, is a carbon atom
D is a Cl1_3 alkylene group which may b&%substituted by an oxo group or
thioxo group; E is -NR- (inwhich R is a hydrogen atomor optionally
substituted hydrocarbon group), -0- or -S(C»n- (inwhichnis O, 1 or 2) ;
G is a bond or Cl1-3 al kylene group; Ar' is an optionally substituted aryl
group or eptienalhy ssulFsinlut ed et er ceyamhp e gr oupyc Dhpemyybsul Ssagl,
together with Z2 to forma 5- to 7-nmenbered ring which may be substituted

by an oxo &&e!IBh%Ecylﬂé'uO&%rgflo%d Rhdrayi e 10(taken 4 ogieéhel, WhbphZhto, form
a b to 7- nenbered ring wh may be substltuted by an oxo group or t hi oxo

group, or ﬁggggthereognnEgXEornula_ESE%P§ggg@b@ggqe a subsfiptyert which

may 15 be pos ed by rin “'and ri a neaning simlar-to tHe

Pyar ocar o FUBFASERE iy 11 Rk § Tee oL O [ ¥neAYRSE, U1 ClaBAGLE

5 carbonylamino, benzoylamine, phenyl-C,_, alkylsulfonyl,
phenylsulfonyl, phenyl-C, _, alkylsulfinyl, phenyl-C,_,
alkylsulfonylamino or phenylsuofonylamino and the like,
whose phenyl or naphthyl group may be substituted by 1 to 3
substituents selected from C,, alkyl group such as metﬁ&l,

10 ethyl, propyl, butyl and isopropyl, C,., alkoxy group such
as methoxy, ethoxy, n-propyloxry, 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.

i5

bmong those listed above, preferred substituents may,
for example, be (i) a halogen atom {for example, fluorine,
chlorine, bromine and the 1like), (ii) an optionally
halogenated C,.y alkyl group {for example, methyl,

20 chloromethyl, difluocromethyl, trifluorcmethyl, ethyl,
propyl, isopropyl and the like), (iii) a G, cycloalkyl
group (for example, cyclopropyl, cyclobutyl and the like),
(iv) a hydrexyl group, (v) an opticnally halogenated C,,
alkoxyl group (for example, methoxy, diflucromethoxy,

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



Formula [I] shown above. In Formula [I1] shown above, "an optionally 20
substituted hydrocarbon group", "an optionally substituted ani no driouwN 2005
"an optionally substituted hydroxyl group”, "nmercapto group which nay be
substituted by an optionally substituted hydrocarbon group", "C:_3

al kyl ene group which nmay be substituted by an oxo group or thioxo group",
"C -, 25 al kylene group”", "an optionally substituted aryl group or 1 1 .I1AN
2005 64 optionally substituted heterocyck?c group” have the meanings
simlar to those described above. "A 5- to 7-nenbered ring which may be
substituted by an oxo group or thioxo group” forned by D taken together
5wth Z has the neaning simlar to "a 5- to 7-nenbered ring which nay be

substit ut edabyganaexd gr,0upa Dyl X0 ggawp” (£éor prdmpyle) trakiemyt Oyt her
with a constituent atomof the ring B. "A 5- to 7-nenbered ring which may

be substituted;Qyrotflian 0XOngIeHRoOrakhdi axe gnawe) f orred )byaR7 dakes
together wth Z has the neaning simlar to "a 5- to 7-nenbered ring which

may be su\tz?;:'hﬁgt, ed by; ap 0X0 GrUD Qi t hisax0 gr guRyiah@hBEdgbyup4 {aken
t oget her t constituent atomof the ring B. 1% Anot her "preferred

exanpl e ofegaﬁéﬂggund rﬁ@ﬁﬁ?f&%?ﬂoPy Fo&gy&gaéliopr a s@lhethel £RInARY.

for exanpl €,
5 diethylamino and the 1like), (ix} a C,, alkoxy-carbonyl

group (for example, methoxycarbonyl, ethoxycarbonyl and the
like) and (x) a carboxyl group and the liks, with a halogen
atom (for example, fluoro, chloro and the like), C,, alkyl
(for example, methyl, ethyl and the like}, Ci, cycloaiﬁyl
10 group (for example, cyclopropyl, cyclobutyl and the like),
hydroxyl group, C,., alkoxy group (for example, methoxy,

ethoxy and the like) 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 like), an
optionally halogenated C,, alkyl group {for example, methyl,
difluoromethyl, trifluoromethyl, ethyl, 2,2,2-

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

to é-membered heterocyclic group c¢ontaining 1 to 3

N>
¥

heteroatoms (for example, nitrogen atoms, oxygen atoms,



conpound represented by Fornmula [II11]: CONRa \ D/ 20 in which each o{ BI%S
A", ring C and ring Dis an 1 1 JANN 2005 65 optionally substituteé AN
benzene ring, X' is -NR8- (in which R8 is a hydrogen atomor optionally
substituted hydrocarbon group), -0- or -S-, Uis -(CH2)m (in which mis 1
or 2) or -NH, Rais a hydrogen atomor optionally substituted 5

hydr ocarbon group), or a salt thereof. In Fornula [Il11] shown above, a
substituent which nmay be possessed by rifi§s A", C or D has a neaning
simlar to the substituent which nay be possessed by an optionally 10
substituted cyclic hydrocarbon represented by ring Ain Formula [I] sho
above. In Formula [II11] shown above, "an optionally substituted ’
hydr ocar boaufjfonp“athass t hednmedm ngisien lartheéo thiaat deskbonbedaatxovéfotb A
further preferred exanple of a conpound represented by Formula [I] or a

salt thereekanmpy¥e, f duexXanpberibdela Eonpoldinyepr eserirsd. bytidasulal] ! V]:

CONH 20 in which ring A"" is an optionally substituted benzene ring, Qis

an optionakthyaguhsbil,ut ethar oAt il Hd)NOwh WehS maGHbe shbsdANLZRE5 B a
substituent selected from an opticonally halogenated C_,

5 alkyl group (for example, methyl, trifluoromethyl, ethyl
and the 1like), ¢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, bé.a

10 phenyl gréup or pyridyl group which may be substituted by 1
to 4 substituents selected from halogen atoms (for example,
chlorine, fluorine and the like}, optionally halogenated

C,.y 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 b preferred compound represented by Formula [I] or a
salt thereof may, for example, be a compound represented by

Formula [II]:



-CH -NCO or -CS, Vis | or together to forml , or Wand V are taken Y"
is -CH -, -0-, -5-, -CO, -CS or -NRO (in which RO is a 5 hydrogen ftsi0h
or hydrocarbon group), U is -NH, -CH - or CH2NH, Rb is a hydrogen atom
or optionally substituted hydrocarbon group, is a S|ngle bond or doubl e
bond, or a salt thereof. 10 Ring A"" represents an optionally substituted
benzene ring, and ring Q represents an ggtionally substituted aromatic

ring. A substituent on such a benzene ri and aromatic ring may, for
exanple, be (i) a halogen atom (for exanple, fluorine, chlorine, brom ne,
iodine and the like, 15 preferably chlorine and fluorine), (ii) an alkyl
group which may be substituted by a halogen, (iii) an al koxy group whi'ch
may be substituted byya hal ogen, (iv) an alkylthio group which may be

: dé (v) a Cl_, acylamno group (for exanple, a C1_6
al kanoyl ani[no 20 droup séch as fornyl am no, acetyl am no, propi onyl am no and
but yryl am no, as |benzoyl am no group and the like), (vi) an amno
group whic . supstituted. by a GiAr'1 1 JAN 2005 67 al kyl ami no group
(for exanpl e,™~a nonoYor di:[Fl_4 alKylanmino group such as methyl anino,
et hyl am no, propylam pho, dinethylam no, nethylethylam no and
nmet hyl pr opyl am no),

in which ring A' is an optionally substituted 6-membered

hydrocarbon group; ring C 1is an optionally substituted

benzene group; one of X' and Z is -NR'- (in which R' is a
> hydrogen atom, optionally substituted hydrocarbon group or
optionally substituted amino group), -0- or =-5- and the

other is -CO-, -CS- or -C{R*)R®™- (in which each of R® and
R® is a hydrogen atom or opticnally 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, 1is | {(in which R® is a hydrogen

atom, hydroxyl group or optionally substituted hydrocarbon

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



(vii) a Cl_3 acyloxy group (for exanple, formnyloxy, acetoxy, 5

propi onyl oxy group and the like) , (viii) a hydroxyl group, (ix) a dﬂmMﬂZmS
group, (x) a carboxyl group and the |ike. An al kyl group which may be
substituted by a hal ogen described above may, for exanple, be a straight

or branched al kyl group having 1 of 6 carbon atons unsubstituted or 10
substituted by 1 to 5 halogen atons (for exanple, fluorine, chlorine,

brom ne, iodine and the |like, preferablyg3 chlorine and brom ne), and those
enpl oyed widely are nmethyl, chloronmethyl, difluoromethyl, trichloronethyl,
trifluoronethyl, ethyl, 2-buronvethyl, 2,2,2-trifluoroethyl, 15

pent af | uoroet hyl, propyl, 3,3,3-trifluoropropyl, isopropyl,

2-trifluormet hylethyl; by tosqd %ééégft{éygég&w yb 1559b@£ﬁta1§§j‘feﬁétyl

tert-butyl, pentyl |sopent neopenty 5-trifluorop

4- trlfluoronethyl Ut Q- I ex :
5-trifl uorgll‘}eflﬁyl % C%ﬁyl %%0 Stl%sq:l &{écfl %mstér'(%?g 98 bC)rranEﬂeaxgl Kyl
group having 1 to 4 carbo ato . uns b ed or bs |tuted y 1to 3
hal ogen at 8%\? UBéscFi bed abg’\% bei'ry ﬁfj prléf e?a%i%firoqeh%l ddioly Hét hyl
chl or onet hyl , dlfluoronetq¥ trlﬁhlorone |, trifluor XI
2-br onoet hYPLio5a3ly AUBIFLsrerd yﬁr05ﬁob9% B PR trllﬁxﬂ%prﬁgé 11

. 14N 2005 68 i sopropyl, 2- trlfluoronethylethyl but yl ,
triflGorobdtpl WhisgbudyEs Sbc- bulyl 2 tier®! b&tSylaaHanfih@r I¢1ke alkylene

group; Ar' 1is an optiocnally substituted aryl group or
cpticnally 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 thiocxo group, R’ may“be
10 taken togéther with Z to form a 5- to 7-membered ring which
may be substituted by an oxo group ©r thioxo group, or a

salt thereot.

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

15 be possessed by ring A' and ring € 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
20 substituted hydrocarbon group", "an optionally substituted
aminc 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,_;

25 alkylene group"”, "an optionally substituted aryl group or



5 An al koxy group which may be substituted by a halogen and an al kylthio
group which may be substituted by a hal ogen are an al koxy group whiich |g3005
be substituted by a halogen and an al kylthio group which may be
substituted by a halogen fornmed by binding an al kyl group or a hal ogen 10
substituted al kyl group described above with 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 br anch&d al koxy group having 1 to 6
carbon atons unsubstituted or substituted by 15 1 to 5 hal ogen atons as
descri bed above, and those enployed w dely are nethoxy, difl uoronethoxy,
trifluoronmethoxy, ethoxy, 2,2,2-trifluoroethoxy, propoxy, isopropoxy,
but oxy, 4pgtdeteilfluorabus okyutegobutanssoseet but oxyrousent okyyve hekoxy
and the like, with a straight or branched al koxy 20 group having 1 to 4
carbon at ofeanfnagbstitified ao thobst idasceddnd lbdwore3. hal ogen at ons as
descri bed above being enpl oyed preferably, including nethoxy,

di f I uor onet hoxy;at =i-f |uor pARERORY =detrhoxy , Wik & 2nayr bkl waroset roxyed ppepoxy,
i sopropoxy, butoxy, 4,4,4- 25 trifluorobutoxy, isobutoxy, sec-butoxy and
the like. 4n1cIAN 2005 69r Ashabkyl tgicmgr otpridd cChymay heilsibstbyatrdrby a
hal ogen may, for exanple, be a straight or branched al kylthio group having
1to § car Qgehatzomsuwszﬁééwr@jd 9mi SHPSt bt ued by ol t-gnSnthat ogen; agons
as descri bed above, and

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 T7-membered ring which may be substituted“by
10 an oxo group or thioxo group" rformed 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' taker 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 1s an



5 those enpl oyed widely are nethylthio, difluoronethylthio,
trifluoronethylthio, ethylthio, propylthio, isopropylthio, b“tylth{gqgulmﬁ
4,4, 4-trifluorobutylthio, pentylthio, hexylthio and the like, with'a-
straight or branched alkylthio group having 1 to 4 carbon atons
unsubstituted or substituted by 10 1 to 3 hal ogen atons as described above
bei ng enpl oyed preferably, including nethylthio, difluoronethylthio,
trifluoronethylthio, ethylthio, propylthbd, isopropylthio, butylthio,
4,4, 4-trifluorobutylthio and the |ike. The expression "which nay be
substituted by a hal ogen" 15 hereinafter nmeans that 1 to 3 hal ogens may be
possessed as described above. A preferred substituent on a benzene ring
represent edptbynhilng Aubsand oredirbedogméi eihgng xmepresemked bynrvhgc® 20
is (i) a ha?ogen atom (ii) a C _, alkyl group which may be substituted by
a hal ogen, r{iid )3 anhfdr8gahkaxymgbeURpHiloha1a v N Dyt O &4 Phy £ ¥dcaRbaRl no
group which may be subs?ltuted by a C, _4 alkyl group and (vi) a ClL_3
acyl oxy groupyskacheaf o thetens {i)(d@,)0d ) ihasdihe meand ng desgyi bed
above. 25 subsfituent on a’benzene ring represented by ring 1 1 JAN 2005
70 A'"' and_@p_an omatic rj es d ring: be Lh any
substitutabﬁg bos?{ig% o% thgggéﬁgénegg%ﬁg Bgndb$ﬁégg$g%%ti%ug%ﬁgﬁﬂgﬁg when
the s bsti%ution o&curs twi ce aqr nDre]j{ qﬂﬂ;heﬁsubstituents may be sane or
[

5 difPer entY “SARAPFREMMIRBEP 6f Fhé Sibs &

uents may be 1 to 4,

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 optionéily

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

In Formula PIII} shown  above, an opticnally
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
i
N
~
1
VY
v TN
Y U —CONH
20 in which ring A"' is an optionally substituted benzene ring,

Q 1s an optionally substituted aromatic ring, W is -CH.-, -



preferably 2 or 3. It is also possible that adjacent carbon atons on the
ring Aor the ring Qare taken together wth -(CH2)4- (g is an |ntébbdﬂﬁﬂm5
3tob5) toforma 5- to 7-nmenbered ring, and such a case is al so
enconpassed in the 10 conpound represented by Fornula [II1]. As ring A a
benzene ring substituted by 1 to 4 substituents selected from a hal ogen
(for exanple, <chlorine), Cl_4 alkyl group which nay be substituted by 1 to
3 hal ogens (for exanple, nethyl, ethyl, é4&opropyl, 15 trifluoronethyl and
the like) and C1_4 al koxy group (for exanple, nmethoxy and the like) is
enpl oyed, with a benzene ring substituted by a single hal ogen (having the
meani ng descri bed above) or a single d-, alkyl group (for exanple,

met hyl , ethyl, isopropyl and the Ilke) belg@_preferred 20 An aromatic ring
represented by ring Q may, for anple - or 6-nmenbered aromatic
ri ng whi chCérayolrave€s-1, t9 Aﬁpwéferabby 1to 2, oR¥géh,ardll Vuarer mkebgen
atons in addition to carbon atoms, preferably a 5- or 6-nmenmbered aromatic
ring which, tﬂg & gé A nitrogen atons in 25 addition to carbon atons,
nor e prefera %1} énzene 1 1 JAN 2005 71 ring, (2) a pyridine ring,
(3) a pyra2|ne rlng, (4) a pyrimdine ring, (5) a pyridazine ring and the

i ke, still prefggably a benzene ring or pyrimdine ring, especially a
benzene ring. 5 RWng Q my have sane or different 1 to 4 substituents,
/7N
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, ——— 1is a single bond or docuble

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 halocgen, (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 benzoylaminc group and the likej,

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



and such substituents are preferably (i) halogens (for exanple,, fl hde,
chlorine and the like), (ii) a C _, alkyl group which nay be sdbgﬂﬁfg$£d
by a hal ogen (for exanple, nmethyl, ethyl, isopropyl, trifluoromethyl and
the like), 10 (iii) a C,_, alkoxy group which may be substituted by a

hal ogen. (for exanple, nethoxy, ethoxy, isopropoxy, trifluoronethoxy and
the like), (iv) a di-Cl-4 al kylam no grggp (for exanple, dinethylamno

group and the like), (v) a Cl_3 acyloxy”group (for exanple, acetoxy group)
or (vi) a 15 hydroxyl group, especially hal ogens (having the neaning

descri bed above), a Cl1_4 al kyl group (having the meaning described above)
whi ch may be substituted by a hal ogen, a Cl1.4 al koxy group (having the’
meani ng degtkybatiabogapuphildier maprrd sustientedbyda-Gal cjery l20ing
Forrmula [I11] described above, an optionally substituted hydrocarbon group
repr esent edrbypRb fash t hes nemrihyldesapi bedetbplaniAchydrmcay hbrmgnoup
represented by RO has the neani ng 25 descri bed above. 1 1 JAN 2005 72 In
Formul a [ | ¥lmsbawharbave, WeishyGhllafio or anGS- ,mgrtef gyl aitRe} , - CO-.

-CH -N In Formula [IV] shown above, Vis | or I , or 5 Wand V are taken
together tovi®§mu C, . acyloxy group (for example, formyloxy, acetoxy,
5 propionyloxy group and the like), {(viii) a hydroxyl group,

{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-br

10 substitutéd by 1 to 5 halegen atoms (for example, fluorine,
chlorine, bromine, iocdine and the like, preferably,
chlorine and bromine), and those employed widely are methyl,
chloromethyl, difluoromethyl, trichlorcmethyl,
triflucromethyl, ethyl, 2-buromoethyl, 2,2,2-trifluorocethyl,

15 pentafluorcethyl, propyl, 3,3,3-trifluorcpropyl, isopropyl,
2-trifluoromethylethyl, butyl, 4,4, 4-trifluorobutyl,
isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl,
neopentyl, 5,5,5-trifluocropentyl, 4-trifluoromethylbutyl,
hexyl, 6,6, 6~-trifluorchexyl, 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, triflucromethyl, ethyl, 2-bromoethyl,

25 2,2,2-trifluoroethyl, propyl, 3,3,3-trifluocrcpropyl,



HC-C-CH -Npreferably, Vis | or In Fornula [IV] shown above, Y" is
-CH2-, -0-, -5-, - CO, -CS- or -NRO- (in which RO has the neaning AN 2005
descri bed above), preferably, -CH -, -0-, -CO, -NR 9a- (in which Léa'

10 a C1.6 al kyl group such as nethyl, ethyl, propyl, isopropyl and the
like), with -CH2-, -0- being especially preferred. In Formula [IV] shown
above, U is -NH, -CH -, CH2NH, preferably -NH, -CH2-. 15 Anot her
preferred exanpl e of a conpound represent®d by Forrmula [I] may, for
exanpl e, be a conpound represented by Formula [V]: y 11 AN 2005 73 1 in
whi ch each of R10 and R11 is a hydrogen atom halogen atom optionally
substituted |inear hydrocarbon group or the both may be taken together-
with the agpasespytarbon 5-atdfibubooherhyaathpti onal | yusubstituted cyelic
hydr ocarbon group or a di hydrofuran ring which nay be substituted by an

OX0 group, ++i RYubrbeudp1opt ienBliktylsubstitytedibenzepe-pugl oin@pttigaal |y
substituted pyridine ring, ring J is an optionally substituted benzene
ring or opjippally 10 substituted pyridine ring (preferably, when R10 is a

5 An alkoxy group which may be substituted by a halogen
and an alkylthio 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 halogén—

10 substitutéd 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, diflucromethozxy, triflucromethoxy,
ethoxy, 2,2,2-trifluorocethoxy, propoxy, isopropoxy, butoxy,
4,4,4-triflucrobutoxy, isobutoxy, sec-butoxy, pentoxy,
hexyloxy and the like, with a straight or branched alkoxy

20 group having 1 to 4 carbon atoms unsubstituted or

substituted by 1 to 3 halogen atoms as described above

being employed preferably, including methoxy,
difluoromethoxy, trifluoromethoxy, ethoxy, 2,2,2-
triflucroethoxy, pPropoxy, isopropoxy, butoxy, 4,4,4-

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



hydrogen atom then R11 is a substituted |inear hydrocarbon group), or a
salt thereof, and each of R10 and R11 is preferably a hydrogen atdrty JAN 2005
hal ogen atom or optionally substituted |inear hydrocarbon group or the
both may be 15 taken together with the adjacent carbon atons to form an
optionally substituted cyclic hydrocarbon group or a dihydrofuran ring

whi ch may be substituted by an oxo group. "Llnear hydr ocar bon group” in "an
optionally substituted |inear hydrocarb®® group” and "hydroxyl group 20
whi ch may be substituted by an optionally substituted i i .I1AM 2005 74

| i near hydrocarbon group” represented by R10 and R11 in Forrmula [V] shown
above may, for exanple, be an al kyl group, alkenyl group and al kynyl

group. An al kyl Agr oapkiy$taist rarghp orhiclancieed égreoupubatingtes 1lbyo T
carbon atons, preferably a straight or branched group having 1 to 4 carbon

atonms, suchaasggrt hyhy,et iylr, oxaopille, | S@pr opylstdaight isobuwbydnched
sec-butyl, tert-butyl and the |ike. An alkenyl group is an al kenyl group

having 2 talﬁyltal@af;&@@pammngsqcrtoa% el et ,afumepamd ubd oL openyk,
but enyl, isobutenyl, sec-butenyl and the like, preferably an al kenyl group

havi ng 2 t@uﬂsEQ&QQQdaEQWE t%ﬂ@hh%iod@d“ﬁﬁémslﬁéﬂﬁﬁgﬁrlbéﬁﬂﬁﬁﬁﬁ@y|aﬁad the
| i ke. An al kynyl group i's an al kynyl ‘group having 2 to 15 carbon atons,

such as ethypyb, HARKWA . iSQRRORYW! nethylthio, difluoromethylthio,

trifluoromethylthio, ethylthio, propylthic, iscopropylthio,

butylthio, 4,4,4-trifluorobutylthio, pentylthio, hexylthio

and the like, with a straight or branched alkylthic group

having 1 to 4 carbon atoms unsubstituted or substituted“bf

10 1 to 3 halogen atoms as described above being employed

preferably, including methylthio, diflucromethylthio,

trifluoromethylthio, ethylthio, propylthio, isopropylthio,
butylthio, 4,4,4-trifluorcbutylthio and the like.

The expression "which may be substituted by a halogen®

15 hereinafter means that 1 to 3 halcgens 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) & C,.; alkyl group which may be
substituted by a halogen, {(iii) a C, alkqu group, f{(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 substitusnt on a benzene ring represented by ring



butynyl, i
having 2 to 4 carbon atoms, such as _ ethynyl, propynyl, isopropynyh jamngd 2005

the |ike.

sobutynyl, sec-butynyl and the like, preferably an al kynyl group

A linear hydrocarbon group described above is 20 preferably a
straight or branched al kyl group having 1 to 6 carbon atons, especially a

straight or branched al kyl group having 1 to 4 carbon atons such as

nmet hyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl

and the |

ike. 25 1 1 .1AN 2005 75 A sub%®ituent on "an optionally

substituted |inear hydrocarbon group” and "hydroxyl group which may be
substituted by an optionally substituted |inear hydrocarbon gr oup”
represented by R0 and Rllnay be a substituent in "an 5 optionally

substitutegnhinear dwdeacanben taroupngesepirbedntabors; Each of RBLP Bad
R11-may, for exanple, be a halogen atom (e.g., fluorine atom chlorine

at om bron%?gséhen?m Qaegutﬁe%%t tg;o%ci&on Gth KY b oG H: eﬁﬁ@

Cl_4 10 al

gg;;gg;‘:'érgédg%é tﬁ%smg%&@ al!éil}g@mg} Qgéﬁg;?heexgﬂﬂg@ﬁt@c%wl cBhis

al kyl grou

nmet hoxy) ,
5

10

15

20

25

group, such as nethyl, ethyl and propyl, especially ne

optronally substi
MECTE MNCEE QIR R
different, and the number of the substituents may be 1 to 4,
preferably 2 or 3. it 1is 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 35) to form a 5- to
7-membered ring, and such a case is also encompassed in.ﬁhé
compound represented by Formula [III].

As ring A, a benzene ring substituted by 1 to 4
substituents selected from =z halogen {for example,
chlorine), C,, alkyl group which may be substituted by 1 to
3 halogens (for example, methyl, ethyl, isopropyl,
trifluoromethyl and the like) 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.

An aromatic ring represented by ring Q may, for
example, be a 5- or 6-membered aromatic ring which may have
1 to 4, preferably 1 to 2 oxygen, sulfur or nitrogen atoms
in addition to carbon atoms, preferably a 5- or bt-membered
aromatic ring which may have 1 or 2 nitrogen atoms in

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

Q

ed d -,



Cl_, alkyl being preferred. "A d-, alkyl group” in "an optionally
substituted C1_, al kyl group"” has an oxo group as a substituent, a?g ﬁ@?ﬂ%
said oxo group is present in an a- position, then a d-, al kanoyl grou

such as fornyl and 20 acetyl may be formed. A preferred substituent on a
C. _, alkyl group described above may for exanple be: (i) a hydroxyl group,
(ii1) a nono- or di-Cl-4 al kyl am no groupaﬁs.g., 25 di net hyl am no,

diethylamno), 1 1 JAN 2005 76 (iii) an no group substituted by a C1_4
al kyl and a 5- to 9-nenbered heterocyclic group which contains 1 to 3
het er oat ons such as nitrogen, oxygen and sulfur atons in addition to
carbon atons (for exanple, thienyl, furyl, 5 pyridyl, pyrimdinyl,
thi azol yl , Th8fAzot hf bzdl yPYTriBéRZoi bR azollyl & behFaxagel yiing, (4] a
benzoi soxazolyl and the Ilike) (e.g., methyl (2-pyridyl)amno), (iv) an
am no groupysubstiingt edngy al’0, & pvkytlzandearChgd ara Kghe chvbonybtfielyg. ,
nmet hyl (met hyl car bonyl )am no), 10 (v) an am no group substituted by a Cl-4
al kyl and ar€6et2blar v -ardomy | r{eggor metrhwlidherz ayilamaer)sc{al)yaanono-
or di-Cl-4 al koxy-Cl-4 al kyl-am no group (e.g., butoxypropylamno), (vii)
5- to 9-nebberedecydhigc am no group which may contain 15 1 to 3
het eroat ons such as oxygen and sul fur atons in
5 Ring Q may have same or different 1 to 4 substituents,
and such substituents are preferably (1} halogens (for
example, fluorine, chlcrine and the likes), (ii) a C,, alkyl
group which may be substituted by a halogen (for example,
methyl, ethyl, 1sopropyl, trifluorcmethyl and ths liké),
10 (11i) a C,, alkoxy group whicn may be substituted by a
nalogen {for exanpls, methoxy, ethoxy, iscpropoxy,
trifluocromethoxy and the like), (iv) a di-C,, alkyiamino
group (for example, dimethylaminc grcup and the like), (v)
a C,.; acyloxy group {for example, acetoxy group) or (vi) a
15 hydroxyl group, especially halcogens (having the meaning
described above), a2 C,,, alkyl group {(having the meaning
described above) which may be substituted by a halogen, a
C,., alkoxy group (having the meaning described apove) 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 represanted by R’ has the meaning

25 described above.



addition to nitrogen atons (e.g., pyrrolidinyl, piperidinyl, piperazinyl,
nor phol i nyl , 3, 6-di hydropyridin-1(2H)-yl), optionally substituted b S 2005
C6.1, aryl which may have 1 to 4 substituents selected froma Cl_@ y §I
(e.g., nethyl), 20 hal ogen atons, hydroxy group and optionally hal ogenated
Cl_4 alkyl (e.g., phenyl, 4-hydroxyphenyl, 4-chlorophenyl, 3-

nmet hyl phenyl ), Cl1_, al kylsulfonyl (e.g., nethylsulfonyl), C - 15 aral kyl
(e.g., benzyl) which may have 1 to 4 substituents selected from hal ogen
atons, hydroxy group 25 and optionally hal ogenated Cl1-4 al kyl, Cil-4

al koxy-C1-4 alkyl I 1 .1AN 2005 77 (for exanple, propoxyethyl and the
like), 5- to 9-nenbered heterocyclic group which contains 1 to 3

het eroat ons suchn @§rRulEOJEV] ®HEaN dksulduisatonp- i n-@sldi 1 oncko,
carbon atons (for exanple, piperidinyl, piperazinyl, norpholinyl, 5

thi enyl, fgggkerggigdybﬁﬂpyri@@d[nyI, thi azolyl, benzothiazolyl,
benzoi sot ht azol yl, benzoxazol yl, benzoisoxazolyl and the |ike), hydroxyl
group and the like, (viii) a Cl_6 alkyl-carbonyloxy group (for exanple,
met hyl car bonyl oxy, ethyl carbonyl oxy, butyl carbonyl oxgHand 10"tNe | ke),
(ix) a 5- to 9-mniperadlbet/@vacytdwn gitoske Whv chscontainsck to'3 , or

het eroat orns such as nitrogen, oxygen and sulfur atons in addition to

carbon ato for, example, thienyl, furyl yridyl, pyrimdinyl,
thiazolyl,HgéﬁgophPé?gﬁﬁl?nlgoﬁgﬁﬂﬁﬁs i%&%fyl, benzoxazol yl ,
benzoi soxazol yl aqq t he

5 ~ /
C=C 4
7 N
~CH—  —N—
preferably, V is | or |
In Formula [IV] shown abowve, Y" is -CH,-, -0-, -5-, -
CO-, =-CS- or -NR?’- (in which R? has the meaning described
above), preferably, -CH,-, -0-, -CO-, -NR®- (in which R is

1C a C,, alkyl group such as methyl, ethyl, propyl, isopropyl
and the like), with -CH,-, -0- being especially preferred.
In Formula [IV] shown above, U' 1is =-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]:



|ike)-thio group (e.g., 2-pyridylthio) and the like. A preferred
substituent on said C2_6 al kenyl group may, for exanple, be a Cl 4 11 1N 2005
al koxy-carbonyl (e.g., nmethoxycarbonyl) and the like. 20 A cyclic o
hydr ocar bon when R10 and R11 in Fornula [V] shown above are taken together
with the adjacent carbon atons to forman optionally substituted cyclic
hydr ocarbon may, for exanple, be a saturated or unsaturated cyclic
al i phati c hydrocarbon (for exanple, cycl®al kane, 25 cycl oal kene,
cycl oal kadi ene and the like) and aryl. Such a | 1 .1AN 2005 78 cycl oal kane
may, for exanple, be cycl opropane, cyclobutane, cyclopentane, cycl ohexane,
cycl ohept ane, cycl ooctane, cyclononane and the like, preferably a C3-7-
cycl oal kane syth as cycl oprgpane, gycl obutane, cycl opentane, cycl ohexane

i 0, for exanpte~be a Cs-6 cycl oal kene
c(bbuten-, cygl opentene and the |iKke.
pbe a cu_GchoIoaIkadiene such as

such as cygl opent elfe cy
Sai d cycl oal kadi eng
2,4- cycl opent adi eAg
i ke. An ary+RdeScri be
pol ycyclic aromati c hydrocar
benzene ring, naphthal ene
acenapht hal ene 15 ring and

b€ a nonocyclic or fused
hbon having 6 fjo 16 carbon atons, such as

riing, anthrace ring, phenanthrene ring,

ike, with a C6_10 aryl such as benzene ring

in which each of R'Y and R* is a hydrogen atom, halogen

atom, optionally substituted linear hydrocarbon group or

the both may be taken togsther with the adjacent cafﬁoﬁ

5 atoms to form an opticnally substituted cyclic hydrocarbon
group or a dihydrofuran ring which may be substituted by an

0X0 group, ring I is an optionally substituted benzene ring

or optionally substituted pyridine ring, ring J 1s an
opticnally 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" 1is
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 opticnally substituted



and napht hal ene ring being especially preferred. Preferred exanples of a
cyclic hydrocarbon which nmay be fornmed when R1O and R' are taken‘tg ﬁq
with the adjacent carbon atons are a C5-1 cyclic hydrocarbon,

as a saturated or unsaturated cyclic aliphatic hydrocarbon (for exanple,
cycl oal kane, cycl oal kene, cycl oal kadi ene and the like), especially,

cycl opropane, cycl obutane, cycl opentane, cyclohexane, cycl oheptane,

cycl ooctane, cyclononane and the |ike, Wth a 3.7 cycl oal kane such as 25
cycl opropane, cycl obutane, cycl opentane and cycl ohexane 11 A 2005 79 being
particularly preferred. A substituent which may be possessed by said cyclic
hydr ocarbon has the neaning simlar to t he substituent |n "an optlonally
substit ut edingdrocaydoncgrbop” deser’ bk apoveed A ubs' t aadt BH amn
unsaturated cyclic aliphatic hydrocarbon described above is preferably an
0X0 group écrmhydr g¥yl sgreup abAveulbsty,t et commanl opthbeonah | y1substrouped
benzene 10 ring and optionally substituted pyridine ring represented by
ring | andaareapli graliby asdbstlidwityad deenzene ring and optional ly
substituted pyridine ring represented by ring J in Formula [V] shown above

has the neani ngasi @ilkan trdie isubsstiueghei br' ¥rHRH&Na) FouSURSTLAY! ed
hydr ocarbon 15 group™ represented by ring A described above. Rng | iIs

prefesabl yia thenzeng; fbHg WSy Myr€erably 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 1s an alkenyl group having 2 td.é
10 carbon atoms, such as ethenyl, propenyl, 1isopropenyl,
butenyl, isobutenyl, sec-butenyl and the like, preferably
an alkenyl group having 2 to £ carbon atoms, such as
ethenyl, propenyl, isopropenyl and the like.
An alkynyl group 1is an alkynyl group having 2 to 6
15 carbon atoms, such as ethynyl, propynyl, 1isopropynyl,
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



substituted by an al kyl group, hal ogenated al kyl group or a hal ogen atom
with a benzene ring which may be substituted by a Cl1 6 al kyl groupq (AN 2005
hal ogenated Cl_4 al kyl group or 20 hal ogen atom bei ng especially '
preferred. Ring J is preferably a benzene ring which nmay be substituted by
a hal ogenated al kyl group or a hal ogen 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. 11 JAN 2005 80 A preferred exanple of a conpound
represented by Fornmula [I] or a salt thereof is a conpound represented by
Formula [VI]: O 5 in which each of R12 and R13 is a hydrogen atom hal ogen
atomor optionally substituted |inear hydrocarbon group, or the both may

be taken tooet har whEhctbecadi agent: Sor bR JLOTY (9.L3LMR A0t § paLlLY

substituted cyclic hydrocar O group, groupi's an o _
11 uor ophEHPTOT RGP BPREEL | SBh optr Orarry s Geeett urdl HonsBRE TPRg or
15 optionaily SURStLiLed BY Ut e Y S ARy ) WhED, 9L 24P carbon
group" represented by R and R may be a substituent in "an
5 opticonally substituted linear hydrocarbon group" described
above.
Each of R' and RY ~may, for example, be a halogen atom
(e.g., fluorine atom, chlorine atom, bromine atom),
opticnally substituted C,.; alkyl group (preferably artzﬂ
10 alkyl groﬁp, such as methyl, ethyl and propyl, especially
methyl), optionally substituted C,; alkenyl group (for
example, ethenyl) cr  hydroxyl group which may be
substituted by an opticnally 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 oxc 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:
(i) a hydroxyl group,
(11} a mono- or di-C,_, alkylamino group (e.qg.,

25 dimethylamine, diethylamino),



is a phenyl group, then R13 is not a nethyl group, and 1 1 JAN 2005 81
group is a 2-nethyl phenyl group, then R13 is not a chlorine atom or fk§§*5W5
thereof. In Formula [VII shown above, "an optionally 5 substituted | i
hydr ocar bon group” represented by R12 and R13 is simlar to "an optionally
substituted |inear hydrocarbon group” represented by RLO and R11 descri bed
above. An optionally substituted cyclic hydrocarbon which may 10 be forned
when R1- and R13 are taken together with'Bhe adj acent carbon atons has the
meaning simlar to "an optionally substituted cyclic hydrocarbon” which
may be forned when R10 and R71 are taken together with the adjacent

carbon atons described above. 15 Preferred exanples of a cyclic hydrocarbon
in a cyclidlihydrBcarbow WCsH riayp e fuwrard whenCRl 2 Bl Rirsd az e>taken
together with the adjacent carbon atons are a C5_1 cyclic hydrocarbon, as
wel | as a Saremaeeddor heftsatamatled cygtoee awhphht i comydriasar bon €& or 3
exanpl e, cycl oal kane, 20 cycl oal kene, cycl oal kadi ene and the I|ike),

especi al | yheteyohapmepanesh cysl ohitranggsn cyckgpent ared sytEabexaritens in
cycl ohept ane, cycl ooctane, cyclononane and the |like, with a C3_7

cycl oal kangdauehoas €yclapropanetayL! qruranexangyel opent anglandruryl,
cycl ohexane being particularly preferred.

5 pyridyl, pyrimidinyl, thiazolyl, benzothiazolyl,
benzoisothiazolyl, benzoxazolyl, benzoisoxazolyl and the
like}) (e.g., methyl (2-pyridyl})amino},

(iv) an aminoc group substituted by a C,, alkyl and a C,,
alkyl-carbonyl {(e.g., methyl (methylcarbonyl)amineg),
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-aminc group (e.qg.,
butoxypropylamino),
(vii) 5= to S-membered cyclic aminoc group which may contain
15 1 to 3 hetergatoms such as oxygen and sulfur atoms in
addition to nitrogen atoms (e.g., pyrrolidinyl, piperidinyl,
piperazinyl, meorpholinyl, 3,6-dihydropyridin-1(2H)~y1l), -
optionally substituted by a C4.,, 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



Il JAN 2005 82 Each of Rl and R13 is preferably a hal ogen atomor a qlﬂﬁfm%
al kyl group. In Fornmula [VI] shown above, "a substituent” on an 5 11
optionally substituted phenyl group represented by Fornula: group has the
meaning simlar to "a substituent” on an optionally substituted benzene
ring represented by ring | shown above. A preferred exanple of group 10

may, for exanple, be a phenyl group which nay be substituted by a C1_3

al kyl group. In Formula [VI] shown abovej7"an optionally substituted
benzene ring and optionally substituted 15 pyridine ring" represented by
ring L has the neaning simlar to "an optionally substituted benzene ring
and optionally substituted pyridine ring" represented by ring J shown.

above. %Bsrgggmgylsub ogJ rgéqu%l MBYa fae exqmp! eisbec@ 92ﬂeﬁye§gat ut ed

benzene I‘I rreanl ng si ml ar

subet| Cuem ytih ey be mosecoees buciiae L deceribed i 4 comppun
as nitrogen, oxygen and sulfur atoms in addition to carbon
atoms (for example, piperidinyl, piperazinyl, morpholinyl,

5 thienyl, furyl, pyridyl, pyrimidinyl, thiazolyl,
benzothiazolyl, benzoisothiazolyl, benzoxarzolyl,
benzoisoxazolyl and the like), hydroxyl group and the like,
(viii) a C,. alkyl-carbonyloxy group (for example,
methylcarbonyloxy, ethylcarbonyloxy, butylcarbonyloxy 'énd

10 the like},

(ix) a 5- to 9%-membered hesterocyclic group which contains 1
to 3 heterocatoms such as nitrogen, oxygen and sulfur atoms
in addition to carbon atoms ({for example, thienyl, furyl,
pyridyl, pyrimidinyl, thiazolyl, benzcthiazolyl,

15 benzoiscthiazolyl, benzoxazolyl, benzoisoxazeclyl 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 Cis alkoxy~-carbonyl (e.g..
methoxycarbonyl) and the like.

20 A cyclic hydrocarbon when R* and RY 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, cyclcalkane,

25 cycloalkene, cycloalkadiene and the like) and aryl. Such a



83 [IV], [V] or [VI] in a free formand a pharmacol ogically acceptable
salt thereof are enconpassed in the present invention. Wen a conpomeMNlmﬁ
represented by Formula [I], [1I], [I1I], [IV], [V] or [VMI] has an acidic
group such as 5 a carboxyl group, such a salt may be a salt with an

i norgani c base (e.g., alkaline netals such as sodium and potassium

al kaline earth netals such as calciumand nagnesium transition netals
such as zinc, iron and copper) or an orfanic base (e.g., organic ani nes
such as 10 trinethylam ne, triethylam ne, pyridine, picoline,

et hanol am ne, di et hanol am ne, triethanol am ne, dicycl ohexylam ne and

N, N - di benzyl et hyl enedi am ne, basic am no acids such as arginine, |ysine
and orni t htpe)oaVYhene amgoppavidekappesented de lkyrapand | Jed1dddtand) 1],
[1V], [V] or [VI] has a basic group such as an anmino group, it my forma

salt with apc189E888hE, OF @ggaah@xagbq (@ Lol origy@rdsbraméfic
acid, sulfuric acid, phosphoric acid, carbonic acid, bicarbonic acid,

formc acj Le.aghd, Oopi;QRi C i ifl oa i Cii mari c
aci d, oxal? G%%?%ﬁéggrgggigﬂgc?&?%ﬁmq;%?%iﬁ%ig %ﬁ???gﬁéggﬁﬁl%ﬂg%%%%%yacid,

mal i aci d,. et hanesyl Log! oc s, benzencayl ol e pol & erdlusnesylfoni c

acid and t Werl sTacidrc am s such as ‘aspartic acid,

[g: ﬂ[ ?gq (1:1a IIK% %8#22 lgakj_ed %?fc'%.‘o% q{%%uendmglefzpr etsoernt %%albn%llé?r nklajﬁleaa[ | J:;_G[ T,
cycloalkene such as cyclopentene, cyclohexene, cyclobutene,
cyclopentene and the like. Said cycloalkadiene may, for
example, be a Cs_s cycloalkadiene such as 2,4~
cyclopentadiene, 2,4-cyclohexadiene, 2,5-cyclohexadiene énd

10 the like.

An aryl described above may, for example, bke a
monocyclic or fused polycyclic aromatic hydrocarbon having
6 to 16 carben atoms, such as benzene ring, naphthalens
ring, anthracene ring, phenanthrene ring, acenaphthalene

15 ring and the like, with a C4,, aryl such as benzene ring
and naphthalene ring being especially preferred.

Preferred examples of a cyclic hydrocarbeon which may -
be formed when R and R'' are taken together with the
adjacent carbon atoms are a C,., cyclic hydrocarbon, as well

20 as a saturated or unsaturated cyclic aliphatic hydrocarbon
(Eor example, cycloalkane, cyclcalkene, cycloalkadiene and
the like), especially, cyclopropane, cyclobutane,
cyclopentane, cyclohexane, cycloheptane, cyclococtane,
cyclononane and the like, with a C,, cycloalkane such as

25 cyclopropane, cycleocbutane, cyclopentane and c¢yclohexane



[IV], [V] or [VI] or a salt thereof can be enployed also as a prodrug.
Said prodrug is a conmpound which is converted into a conpound requgﬁﬁ&&d
o]

by Forrmula [I], [II], [t1l], [IV], [V] or [VI | or a salt there under a
physiological 5 condition in a living body as a result of a reaction with
an enzyme or gastric acid, and thus a conpound which undergoes an
enzymati c oxidation, reduction or hydrol¥3|s to forma conpound
represented by Fornmula [I], [1I1], [111],72[1V], [V] or [MI] or a salt

t hereof and a compound which is 10 hydrol yzed by gastric acid to forma
compound represented by Formula [I], [Il], [IIl], [IV], [V] or [VI] or a
salt thereof. A prodrug for a conpound represented by Formula [I], [II],
[111], [!Vbeih¥] pertiVL]aodvapsaifterndwet.eof may, for exanple, be a conpound
obt ai ned by subjecting an am no 15 group in a conpound represented by
Formula [I], [IR],sddddilcuedd VivhiE¥] noay [ ME] parssessadd bhersedfd t oyabic
acyl ation, alkylation or phosphorylation when said conpound has an am no
group (e.ghyd2oeaBeHnNtha@btehdemdehy: isubj L6t NG afo aReNG U RUR idhd in

conpound represented by Formula [1], [II], 20 [I1I], [IV], [V] or [VI] or a
salt thereefnt Ooaeloﬁafwan@a(&@&&eateal aﬂya@éegemﬁen@;yb@@ nogagbpnylati on,
(5- nethyl-2-oxo-1, 3-dioxol en-4-yl) et hoxycarbonyl ati on,

tetrahydro yl atjo reold.dyl net hyl I and
t- but?lat|EH§?Qa ch gﬁﬁ ¥§t%f%§élﬁ§dgﬁya£% ?%%%?%%éaqﬁkﬁ?oxy%fgégégg?n a
conmpound 1h§d% agggﬁ %%scrlbed above is preferably an oxo group or

hydroxyl group.

A substituent on an optiocnally substituted beniéhe
10 ring and optionally substituted pyridine ring represented
by ring I and an opticnally substituted benzene ring and
optionally substituted pyridine ring represented by ring J
in Formula (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 1is preferably a benzene ring which may be
substituted by an alkyl group, halocgenated alkyl group or a
halcgen 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 1s 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 especlally preferred.



represented by Formula [1], [II], [1I1], (IV], [V] or [MI] or a salt
thereof to an acylation, alkylation, phosphorylation or boration when 1s#iN2005
conpound has a hydroxy group (e.g., a conpound obtained by subjecting the
5 hydroxyl group to an acetylation, palmtoylation, propanoylation,

pi val oyl ati on, succinylation, fumarylation, alanylation,

di met hyl am nonet hyl car bonyl ation); a conpound obtained by subjecting a
carboxyl group in a conmpound represented’by Forrmula [I], [II], [III],
[IV], [V] or [VI] 10 or a salt thereof to an esterification or am dation
when said conpound has a carboxyl group (e.g., a conpound obtained by
subj ecting the carboxyl group to an ethylesterification, ’
phenyl esterification, carboxynmethylesterification,

di met hyl am noesterification, 15 pival oyl oxynmethyl esterification,

et hoxycar bonyl oRkyephgfestedi fégatpda, ophthalcaypestdriféepatsented by
(5-met hyl - 2- oxo-1, 3-di oxol en-4- y1) nethylesterification,

cycl ohexyl payaaihornyl ethylesielt filcatéof Anda 20mpeting ardpdstdeaamedindyt he

| i ke. These prodrugs can be produced froma conpound represented by
Formul a [| Forfbbk, (vEhkl], [IV], [V] or [VI] or a salt thereof by a method
known per se. A prodrug for a conpound represented by Fornmula [I], 25
[y, [riey, [-V]1,2 [V] or [MI] or a salt thereof may also 11 | AN 2005 86

;_,_f"’rmR 0 0
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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 carboen
atoms teo form an optiocnally substituted cyclic hydrocarbon

10 group,

group

is an optionally substituted phenyl group (preferably,
except for 2-chlorophenyl ring and 2-flucrophenyl ring),
ring L is an optionally substituted benzene ring or

15 optionally substituted pyridine ring (preferably, when

group

is a phenyl group, then R™ is not a methyl group, and



be one which is converted into a conpound represented by Formula [I%,

[11], (111], [IV], [V] or [VI] or a salt thereof under a physiol ogi ¢dIJAN 2005
condition, such as those described in "IYAKUH N no KAI HATSU ( Devel opnent

of 5 Pharmaceuticals)", Vol.7, Design of Ml ecules, p.163-198, Published
by H ROKAWA SHOTEN (1990). A conpound represented by Formulae [I], [II],
[rrey], [1V], [V] or [VI' I or asalt my be present as a hydrate or
anhydride thereof. 10 A conpound represehted by Fornmulae [I], [II], [II1],
[1V], [V] or [VI] or a salt may be | abeled with an isotope (o g 3H 14C,
ass 1251 and the like). Preferred exanples of a conpound represented by 15
Formula [1] her than those represented by Fornulae [I1] to [VI] are those
di scl osed i ‘ EPA602598, JP-A- 6-263736, JP-A-6-340647,

JP- A- 8- 295667 an --4-3%83 Anong t hose conpounds represented by Formul a
[1], the wi/ng conpounds: 20

2-[ 7- Chl or 0~4=3- chl or ophenyl ) - 6- net hyl - 2- oxo- 2H- chr onen- 3-

y1] - N-[ 4- chl og 092 f k t h et ; a

2-[7-chi org£4g(:2% E“(ﬁ?:g%%ﬁ%#%e-%ﬂnepfhﬁ%ﬂ 29139 d8e 2 chjorine atom)
yl]-N-[4-fLyoto t onet hyl ) phenyl ] acet am de;

2-[7- chlor%y4g(§gléléb%k§giluorophenyl) 6- met hyl - 2- oxo- 2H 25

chromen- 3-yl ] loros;2 1 2005 87 " .
(trifluoronethgi phe 3¥T5%%tan$%éJ Shown above, an optionally

9 substituted linear hydrocarbon group" represented by RY

and RY is similar to "an optionally substituted linear
hydrocarbon group" represented by R and RY described
above.
An oétionally substituted cyclic hydrocarbon which may
10 be formad when R™ and RY are taken together with the
adjacent carbon atoms has the meaning similar to M"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 RY 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,
240 cycloalkene, cycloalkadiene and the 1ike), especially,
cyclopropane, cyclobutane, cyclepentane, cyclohexane,

cycloheptane, cyclooctane, cyclononane and the like, with a
Cy_4 cycloalkane such as cyclopropane, cyclobutane,

cyclopentane and cyclcohexane being particularly preferred.



2-[7-chl oro-4-(3-chl oro-4-fl uorophenyl) - 6- net hyl - 2- oxo- 2H
chronmen-3-yl]-N[4-fluoro-2 (trifluoronethyl)phenyl]acetamde; 5 11JAN2NE
2-[ 7-chl or o- 6- net hyl - 4- ( 3- met hyl phenyl ) - 2- oxo- 2H chr onen- 3-
yl]-N-[4-chloro-2-(trifluoronethyl)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-fIuoro-2-(trif|uoronethyl)pheny%%acetanide;

2-[ 7- chl or o- 2- oxo- 4- phenyl - 6- [ (4- phenyl prfperazin-1 10

yl')met hyl ] - 2H chronen- 3-yl ] - N-[ 4- chl or o- 2-
(trifluoronethyl)phenyl]acetam de;
2-[7-ch|oro-2-oxo-4-phenyL-6-[(41$henyIpiperazin-l-

yl ) met hyl ] - 2H chaehe3-§1] aNd] /&' | ier preferably a halogen atom or a
(trifluoronethyl)phenyl]acetam de; 15

2-[7-chl or 6;6-§ ¥yl 4gchlpr ophenyl ) - 3, 6- di hydr opyri di n-

1(2H) -yl ] nmet hyl ] - 2- oxo- 4- phenyl - 2H chronen-3-yl ] - N-[ 4-

chl oro-2-(trifluoronethyl)phenyl]acetan de;
2-[7-chloro-6-[[4-(4-chl orophenyl) -3, 6-di hydropyri di n-

1(2H) -yl ] et hyl Fn2-ox@ndt Phamyli- 2khshhonibwde Yyl F'aN-§do2ituent” on an
fluoro-2-(trifluoronethyl)phenyl]acetam de;

2-[7- ghl or g6+ - ; M I df 5uds Y: hted-by Formula:
oxo-4?phensPﬁikbg%ggngﬁ%%¥;ﬁFﬁﬁﬁz-4ﬁﬁ¥%i§%?dp ﬁ&ﬁ%@@@ Y
(trifluorong phenyl ] acet am de;

2-[7-chl or 3-netg%b§Fenyl)piperidin-l-yl]nethyl]-z 25

0X0- 4- phen romen-3yl{-N-[4-fluoro-2 11 JAN 2005 88

(trifluoro phenyl ] acetam de; or a salt thereof are

has the meaning similar to "a substituent" on an optionally
substituted banzene 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 opticnally
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 c¢f 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 Formela [I], (I}, [III],



enpl oyed preferably. A conpound represented by Formula [I] or a satt|&nzmﬁ

t hereof enconpasses any known conpounds and novel conpounds. nown
conmpounds [II], [Ill] and [IV] and their salts are disclosed for exanple in
EPA585913, EPA602598 and JP-A- 6-263736 and the like, the disclosure in
which are followed to produce the conpounds. Said novel conpounds [V] and
[VI] and their salts can be produced for exanple by the 10 foll ow ng

met hods. Thus, a conpound [I] or a salt 8hereof can be produced by known
met hods for producing Conpounds [II1], [III] and [IV] described above or by
the nethods for producing Conmpounds [V] and [VI] described bel ow, or any
anal ogous nethods. 15 A conpound [V] or a salt thereof can be produced,

shown bel OMVPY [1§3Ctd NQ [ @IGOrLSPORLLRY GAWTBShACACEIH LrmaAcd o §leth Vayi ve
[MII], or a salt thereof or a derivative thereof which is reactive at its

car boxyl  95oupe: whih & COMAML PLESENLED y Faml anl VEAL :p20:uher ei n

each synbo 'S”as defined above or a salt the a reactlve
aci d nal YS&R{’?%‘Ff%‘{zS%Y@hgeﬁf%?.c B 595 %‘%50% K2R SHEar fde,
anhydr  de beth  LERSD” cAmBonata a%yﬁ\f“i’ﬂ%%fet Aol dsber “Y'gcréﬁ‘ui?ﬁﬁ&?“ a8 the
5 a carboxyl group, such a salt may be a salt with an
inorganic base (2.g., alkaline metals such as sodium and
potassium, alkaline earth metals such as calclum and

magnesium, transition metals such as zinc, iron and copper)

or an organic  base (e.g., organic amines such as
10 trimethylamine, triethylamine, pyridine, picoline,
ethanclamine, 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 [III], [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.g., hydrochloric acid, nitric acid, sulfuric acid,
phosphoric acid, carbonic acid, Dbicarbonic acid, formic
acid, acetic acid, propionic acid, trifluorcacetic 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 aminc acids such as aspartic acid,
glutamic acid and the like.

25 A compound repressnted by Formula [T], [IT], [III],



5 like), activated ester (for exanple, ester with hydroxysuccinim de,
ester with 1-hydroxybenzotriazole, ester with 005
N- hydr oxy- S- nor bor nene- 2, 3-di car boxyi m de, ester wth p-nitrophenoﬂf‘égqér
wi th 8-oxyquinloine and the like), wth an acid halide being especially
preferred. 10 A conpound [V] or a salt thereof can be produced also by
reacting a coumari neacetic acid derivative [VII] or a salt thereof with a
conmpound represented by Fornula [VIII] 6# a salt thereof in the presence
of a coupling reagent. Such a coupling reagent may, for exanple, be a
carbodiimde 15 (for exanple, dicyclohexylcarbodiimde, N/[3-
(dlnethylan1no)propyl] N -et hyl carbodi i m de, N cycl ohexyl -

- (2- nor pheksiin gvxl et-hykgarodi idd de, e M ciet ohexVibe Nembp Aoy é di 1 byl agi mo)
cyclohexyl]carbo i imde), carbonyldiimdazol e,

N-et hyl - 5- thﬂkaz azoééf?*éro@%ﬁ%0@§§ea NeogbBY¥ha2'wha®h is converted

hydr oxybenzi unltrl or oborate, 2- ethoxy I- ethoxycarbonyl-l

2-di hydr oq line ut y.

2- di hydr oqglhggl |anneCO%B!é§§§t r |€laDzo‘lS%nt%\§h gr OXYL T Sdl g?%yl ;{%Irqdphgspﬁg)hl um
hexafluoro phi sal hen hosp zid and t |lk one
cases, o5 A203r bddth el KR BT G the A gmaag%h%%w SRR T
JAN 2005 90 conblned with additives. Such adgitl re

hydr oXysucEPRPAdEn J}rhy?drﬁk\}%’éﬂzgf)?iyafoﬁ & 32HY Fo@ 7 Teaction with

0x0- 3, 4-di hydro-1, 2, 3-benzotri azi ne, N-hydrpxy-5-
nor bor nenea®, 3LWFEBEHORY| i $2HeF HCi M@ etdfl ~ zhus 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 therecf and a compound which“is
10 hydrolyze é by gastric acid to form a compound represented
by Formula (I], [II], ({III], [IV], [V] oxr [VI] or a salt
thereof. A prodrug for a compound represented by Formula
(11, (II], [IIIl, [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 [TII}, [IV], [V] or [VI}! or a salt therecf to an

eicosanoylation, alanylation, pentylaminocarbonylation, (5-
methyl-2-oxo-1, 3-dioxolen-4-yl)methoxycarponylation,

tetrahydrofuranylation, pyrrolidylmethylation,
pivaloyloxymethylation and t-butylation): a compound

25 obtained by subjecting a hydroxyl group in a compound



5 hydroxyi m no- 2-cyanoacet ate, 2-hydroxyi m no-2- cyanoacetam de and the
like. A salt of a conmpound [VII] is simlar to the salt of a conpou?qb@hhm5
descri bed above. 1 10 This reaction is conducted usually in a solven

which the reaction is not affected adversely (for exanple, a hal ogenated
hydrocar bon such as chloroform dichl oronet hane, ethyl ether,

t et rahydr of uran, di oxane, dinethoxyethane, ethyl acetate, benzene,

t ol uene, pyridine, 15 N, N-dinethyl formanBde and tine |ike, ether, ester,
hydr ocarbon, aromatic am ne, amde and the like) This 11 JON 2005 91
reaction can be conducted in the presence or absence of a base. The
reaction tenperature is usually about -10C to 120C, preferably about OC to
100C. The reaclds@mtiddrey Sroutuah | yraboytr1h, minutgs tprw8 hpwr serpreferably
about 0.5 5 to 24 hours. The anount of a conpound [VITI] or a salt thereof

is about 140 550l gp)equiygleats, pggferggly 8b0uL lénto 3aﬂ?p§5tlon,
equi val ents, per 1 nole of a conpoun [VIT] or @& salt fhereof”or

reactive dg rl%@ o8 1ReIG0T .o The, Diase o rﬁmywh v tﬁo?ﬁgrp aj, 5%' agi ne

such as triethylam'ne, 'a 10 ¢ cI|c anlne suc ol rne and
pyri di ne, %P %&pnatl an ne such as Qg;h éillne ﬁ$ h%
di et hyl ani YA&EC%n S i He” Fret af ESPBSH e BT s 54 tivv I et boRaf82and
potas%lunlgarbonate an al kal i ne net al . . .
ydroxyl group to an acetylation, 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 [?I]
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-dioxolen—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 |[VII or a salt thereof by a method

known per se.
A prodrug for a compound represented by Formula ([I],

25 (Ir:;, (Irri, f[zv}, [V] or [VI] or a salt thereof may also



hydr ogen car bonate such as sodi um hydrogen carbonate and 15 pot assi 0
hydr ogen carbonate and the |ike, and the anbunt of which is anhﬂﬁﬁﬁi% 5
nol ar equi valents, preferably about 1 to 3 nolar equivalents per 1 nole of
a compound [VIII] or a salt thereof. Wen using a solvent which is

imm scible with water, then a suitable amount of water may 20 be added to
the reaction systemto conduct the reaction in a biphasic system Wen
using a coupling reagent, it is prefera%@e usually to conduct the reaction
under an anhydrous condition. The anpunt of said coupling reagent is
about 1 to 10 nol ar equivalents, preferably about 1 to 3 25 nvol ar

equi valents per | nole of a conpound [VII] or a salt Y 1 1 JAN 2005 92

t hereof . V\ben care adidithvesi scanmpdoyed, inhe anpoonposndbawpresant <l nblyar
equi val ents, preferably about 1 to 2 nolar equivalents per 1 nole of the

coupling regeptilad ALpfartimg compaund [W1] ofvia salt [vhereaf enpkayed in
the reaction descri bed above can be obtained for exanple by the nethod

described iR.ERAP85943e0r AN A QNS L hebnA tSilaH ! | R&ceonaeundhbYEl ] or
a salt thereotf enployed in the reaction described above can be obtai ned

al so by thq.s1Q;pBEhods, desarifiedi el oMo ' -HA Ethddu 41-(De@Robhent  of

5 Pharmaceuticals)", Vol.7, Design of Molecules, p.l63-198,
Published by HIROKAWA SHOTEN {1990;.
A compound represented by Formulae [I], ([II], [III],
[IV], (V] or [VI] or a salt may be present as a hydrate or
anhydride therecof. |
10 A coﬁpound represented by Formulae ([I], ([(II], ([III].
[IV], [V] or [VI] or a salt mav be labeled with an isotope

(e.g., *H, *c, **s, I and the like).

Preferred examples of a compound represented DY

15 formula [I] other than those represented by Formulae [II]
to [VI] are those disclosed in EPA585913, EPAG0O2598, Jp-&-
6-263736, JP-A-6-340647, JP-A-8-295667 and WO99-33825.

Among those compounds represented by Formula [I], the
following compounds:

20 2-[7-Chloro-4- (3-chlorophenyl) -6-methyl-2~oxo-2H-chromen-3-
yl]-N—[4—chloro—2-(trifluoromethyl)phenyl}acetamide;
2-[7-chloro-4-(3-chlorophenyl)-6-methyl-2-oxo-2H-chromen-3-
yl]—N—[4—fluor0*2—(trifluoromethyl)phenyl]acetamide;
2-[7-chloro-4-(3-chloro-4-fluorophenyl)-6-methyl-2-0xo-2H~

25 chromen-3-yl}-N-[4-chloro-2-



(M1" ) 11 CVIl' ' Reaction step 1 CVI |I' (VI1) OOH wherein R is a£1ah§%g
group (nmethyl, ethyl, propyl, t butyl and the |Iike and ot her synbol s$'a @
defined above. 15 Reaction step 1 is acconplished by condensing a 1 1 | AN
2005 93 conmpound [VII1'] or a salt thereof with a reactive derivative of a
succi nic acid nonoester. A reactive derivative of a succinic acid nonoester
may, for exanple, be an acid halide (fogﬂexanple, an acid 5 chloride) of

a succinic acid nonoal kyl ester (e.g., nmethyl ester, ethyl ester, propyl
ester), with ethylsuccinicyl chloride being enployed preferably. The
amount of a reactive derivative of a succinic acid nonoester enployed . is
usual Iy an equi nol ar anmpunt to about 10-fold nolar 10 anmount, preferably an
equi ol ar dfddAt Ues cRSGHY L BeY L nteramkdfint, based on a conpound [VII']
or a salt thereof. Usually, said reaction is conducted advantageously in

the presercd’ofhdopasd - @mFhsiaate +# Hakeosephen vl jahireohyl rAoegantd-base.

Such an organi c base may, for exanple, be
chromen-3-yl]-N-[4-fluoro-2-

(trifluoromethyl)phenyl]acetamide;

5 2-[7-chloro-6-methyl-4-{3-methylphenyl}-2-oxo-2H-chromen-3-
y1]-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-(triflucromethyl)phenyl]acetamide;
2~ [7-chloro-2-oxo-4-phenyl-6-[ (4-phenylpiperazin-1-

10 yl)methyli—2H—chrqmen—3—yl]—N—[4-chloro~2—
(trifluoromethyl)phenyllacetamide;
2-[7-chloro-2-oxo-4-phenyl-6-[ (4-phenylpiperazin-1i-
yl)methyl]-2H~-chromen-3-yl]-N-[4-fluoro-2-
{triflucromethyl)phenyl]acetamide;

15 2=-[7-chloro-6-[[4-(4-chlorophenyl) -3, 6-dihydropyridin-
1{2H})-yllmethyl]-2-oxo-4-phenyl-2H-chromen-~3-yl]-N-[4-
chloro-2-(triflucromethyl)phenyljacetamide;
2-17-chloro-6-{{4-(4-chlorophenyl)-3, 6-dihydropyridin-
1{2H)~-yllmethyl]-2-oxo-4-phenyl-2H-chromen-3-yl]-N-[4-

20 fluoro-2-(trifluoromethyl}phenyl]acetamide;
2-{7-chloro-6-[[4-(3-methylphenyl)piperidin-l-yllmethyl}-2~
oxo~4-phenyl-2H-chromen-3-ylj-N-[4-chloro-2-
(trifluoromethyl)phenyl}acetamide;
2-{7-chloro-6-[[4-(3-methylphenyl)piperidin-1l-yl]lmethyl]-2-

25 oxc-4-phenyl-2H-chromen-3-yl]-N-[4-fluoro-2-



15 a tertiary amne (for exanple, triethylamne, diisopropylethylam ne,

di azabi cycl oundecene and the like). An inorganic base nmay, for exanple, be
an al kaline netal hydroxide such as |ithium hydroxide, sodiun1hyﬁanNdﬁﬁ
pot assi um hydroxi de and the like; an al kaline nmetal 20 carbonate such as
sodi um car bonat e, potassium carbonate, cesium carbonate and the |ike; an
al kal i ne netal hydrogen carbonate such as sodi um hydrogen carbonate,

pot assi um hydrogen carbonate; an al kalige nmetal hydride such as sodi um
hydri de and potassi um hydride. The anmount of a base 25 enployed is an

equi nol ar anount to about 10-fold nolar 1 1 JAN 2005 94 anount, preferably
an equi nol ar anount to about 3-fold nolar anount, based on a conpound

[VIT"] or gﬁgﬁlftlub%&%%fnyﬁ%rférrmcg&waﬂ@dépn@ictsd SMANLAGEQULH yag:@ a

sol vent . a solvent “is "a sol vent by which the reaction is not

off ected Sdigiaoht gAdliling 2 Tvdrocarbon (1o example, pentane, nexane.
xanpl o i ot hyl obREPOUREL  ERPAFOFLIER MlonARE Snd « &1 100 kE) | S8 tani de
(for | exanple, Mo ety formm e o IeXBIEL Y] PROSRNOLYL b8 g 13

1,3-dinethyl-3,4,5,6-tetrahydro-2&|FD-p_rinidine and the like), a nitrile
(for éxanpPechaddtdfl t$PRROUNGF oilddict ril%l landndhd IVi kR A bF FRESE
sol vents can be
are disclosed for example in EPA585913, EPA602598 and JP-A-
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‘ﬁhe
10 following‘methods. Thus, a compound [I] or a salt thereof
can be produced by known metheds for producing Compounds
[II], [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]:

20

wherein each symbol is as defined above or a salt thereof.

Such a reactive derivative of a carpoxylic acid -may, for



15 enpl oyed alone or in conbination with each other in a suitable ratio.
The anpunt of a solvent enployed is wusually about 1 to 100 m, prefpughﬂ&ﬁ
about 10 to 50 ml per 1 g of a conpound [VII'] or a salt thereof. The
reaction tenperature is usually about -20C to the boiling 20 tenperature
of the solvent enployed for the reaction, preferably about 25C to 100C.
The reaction tinme may vary dependi ng on %Q@ types of the base and the
reaction sol vent enployed and the reaction tenperature, it is about 10
mnutes to 24 hours, preferably 25 about 20 mnutes to 12 hours. 1 1 I AN
2005 95 Reaction step 2 is acconplished by treating a conpound [VII"] with

a base. Said base for_ex Iepé@F @pose exepplifjed in Reactian, step
1, and the SBEIE 0l % BAsBC  enproy e | & U T3P tbouERGOEL For d IS
anount to 10-fold 5 _nol ar anount, preferably about 0.1-fold nolar anbunt to
1- fol d nolEdd amdeint iF8sed dRA GOMYSUAET VITEFedr 2818k InhY BT . (1S4 d
reaction is conducted advantageously in a solvent. Such a solvent is a
sol vent by SH&TWEH S-he2PBHELLER | 'Sl kbt Metdvdf f eereanadter sEMY AT iEs udiltd a
hydrocarbon (for exanple, pentane, hexane, cyclohexane, benzene, toluene
and the | iskdlyl acdetoyeiat ednhydrodar oy figrolaxanpl ez roadiehe ororetfi@ne,
chloroformand the like), an ether (for exanple, diethyl ether,

t et r albydr ofluirkarn,, di @@Eneramtt heestar (for example, ester with
hydroxysuccinimide, ester with l-hydroxybenzotriazole,
ester with N-hydroxy-5-norbornene-2,3-dicarboxyimide, ester
with p-nitrophenol, ester with B-oxyquinloine and the like),
with an acid halide bkeing especially preferred.

10 A compound [V] or a salt thereci can be produced also
by reacting a coumarineacetic acid derivative ([VII] or a
salt therecf with a compound represented by Formula [VIII]
cr a salt thereof in the presence of a coupling reagent.
Such a ceocupling reagent may, for example, be a carbodiimide
i5 {for example, dicyclohexylcarbodiimide, N-[3-
{dimethylamino)propyl]-N'—-ethylcarbodiimide, N-cyclchexyl-
N'-(2-morpholin-4~-ylethyl)carbodiimide, N-cyclohexyl-N'-{4-
(diethylamimo)cyclohexyl]carbodiimide)}, carbenyldiimidazeole,
N-ethyl-5-phenylisoxazolium-3'-sulfonate, N-2thyl-2"-
20 hydroxybenzisoxazolium trifluoroborate, 2-ethoxy-1-
ethoxycarbonyl-1,2-dihydroguinoline, 2~isobutyloxy-1-
isobutyloxycarbonyl-1,2-dihydroquinoline, {benzotriazolyl-
N-hydroxytrisdiethylaminephosphonium hexafiuorcphosphide

salt, diphenylphosphoryl azide and the like. In some cases,

25 a carbodiimide can affect the reaction advantageously when



15 like), an am de (for exanple, N, N-dinethylformam de, hexanet hyl
phosphoryl triam de and the like) , an urea (for exanple, 11jANﬂm5
1,3-dinmethyl -3,4,5, 6-tetrahydro-2(1H)-pyrimdine and the like), a nitrile
(for exanple, acetonitrile, propionitrile and the |ike) Any of these
sol vent can be 20 enpl oyed al one or in conbination with each other in a
suitable ratio. The anount of a sol vent gﬂployed is wusually about 1 to
1-00 m, preferably about 10 to 50 ml per” 1 g of a compound [VII'] or a
salt thereof. The reaction tenperature is usually about 20C to the boiling
25 tenperature of the solvent enployed for the reaction, a 11 JAN 2005 96
preferably about 25C to _120C. The.reaction tinme may ry. dependi ng on the
types of fﬁ@&3§§ anHlf%e r 8AGEF 58 S0l vent %%&Woyéﬁﬁgﬁﬁﬂﬁﬁg r@a@tioﬁ_
tenperature, jt is abqut, 30 mnutes to 24 hours, .preferabl 5 about 1 hour
to 12 hour $YISRXY U R Ay s OBy PReLYRENZOSS G S Fed éd%ﬁﬂfaéﬁc‘)ﬂsﬂ y by
renovi ng water generated during the reaction for exanple by using a
Di en- St ark%@é&rrﬂﬁﬁléwdd‘émr%%“d?ﬁrt@ﬁ%@za@ﬂt i s al so pYs8Y¥BFEXYhAr t he
reaction step 1 and the reaction step 2 can be acconplished in one pot.
For exanpl@rioyngsiond as i i viel @eri vatidve ofimddsucci neghvadcid 2-
nonoester an acid halide (e.g., acid chloride and the

5 hydroxyimino-2-cvyanocacetate, 2-hydroxyimino-2-

cyanocacetamide and the like.
A salt of a compound [VII] is similar to the salt of a
compound [I] described above.

10

’,»‘/‘m R O\/ 0
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10 This reaction 1s conducted usually in a solvent by

which the reaction is not affected adversely (for example,
a halogenated hydrocarbon such as chloroform,
dichloromethans, ethyl ether, tetrahydrofuran, dicxane,
dimethoxyethane, ethyl acetate, benzene, toluene, pyridine,
15 N, N-dimethyl{formamids and the like, ether, ester,

hydrocarbon, aromatic amine, amide and the like). This



i ke) of a succinic acid nonoal kyl ester (e.g., nmethyl 15 ester, ethyl
ester, propyl ester) and as a base a tertiary amne (for exanple,11JAN2m5
triethylam ne, diisopropylethylam ne, diazabicycloundecene and the |1 ke)
in excess, a conmpound [VII""] or a salt can be produced all at once froma
conmpound [VII"] or a salt thereof. The anmbunt of an acid 20 halide enpl oyed
in such a case is usually about 1.5-fo|d9 nol ar anmount to 10-fold nol ar
anount, preferably about 1.5- fold nolar &nount to 3-fold anmount based on a
conmpound [VII"] or a salt thereof. The anobunt of a base enployed is
usual Iy about 2-fold nolar anmount to 10-fold nol ar anount, 25 preferably
about 2-fold W%Lar amount to 5-fold anpunt based 1 1 I AN 2005 97 on_a
conpound [ VISFG- 61 £HAI Pt REPEUCEeEhi I r B3R t PERSPECBoRudRFcCe of a
advant ageously in a solvent. Such a solvent is a solvent by which the
reaction i P3%6t- af FRctEACAIPEr SRS B fhel 8 ypéludnd vt idAHountOof &5
sol vent enpl oyed are simlar to those the reaction step 1. The reaction
t enper at ur &20s Cus wraia e rmkout 2oTt O theto bt i g tBperadat&onf tine $6l vent
enpl oyed for the reaction, preferably about 2SC to 60C. The reaction tine
may vary deégerdilng arutheSt ypesitels the 48 dobaki deradd ndid viOzibase, Ot he
type of the reaction solvent and the reaction tenperature, it is about 30
m nut es tot24 hbuheprpref efladl pmoatnautoBOaniarmpesindd 4VHDUT s orReactsiadn st ep
3 is acconplished by treating a conpound

therecf 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 cor a reactive derivative thereof. The base
may, for example, be an alkylamine such as triethylamine; a
10 cyclic amins such as N-methylmeorpholine 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 1is about 1 to 5 molar equivalents, preferably
about 1 to 3 molar equivalents per 1 mole of a compound
[VIII] or a salt theresof. When using a soclvent which is
immiscible with water, then a suitable amount cf water may
20 be added to the reaction system to conduct the reaction in
a biphasic svystem. When using a coupling reagent, it 1is
preferable wusually to <c¢onduct the reaction wunder an
anhydrous condition. The amount o©of said coupling resagent
is about 1 to 10 molar eguivalents, preferably about 1 to 3

1

25 molar equivalents per I mole ci a compound [VII] or a salt



[MII'"""] with an acid or base. 15 Such an acid may, for exanple, be an
organic acid (for exanple, formic acid, acetic acid, trichloroacetid i 2605
trifluoroacetic acid, benzensul fonic acid, p-toluensulfonlc acid and the
like) , or an inorganic acid (for exanple, hydrochloric acid, hydrobromc
acid, sulfuric acid, nitric 20 acid, phosphoric acid and the like) , any of
whi ch may be enployed alone or in conbigation with each other in a
suitable ratio. Said base may, for exanple, be an alkaline netal hydroxide

(for exanple, lithium hydroxide, sodium hydroxide, potassium hydroxide and
the |ike), an aIkaIine 25 netal carbonate (For exanple, sodiun1carbonate
potassiumY | _LAN % 05 98 ¢ onate,. cesium carbonate and the Ilge

al kal i ne ﬁgFﬁFoﬁydr &R E8r Bt & oS St @Y s di TRy R bgen 2ooht’

car bonat e, _pat as |un1hydro en carbonate and the like). The anount of an
acid or ba%e E %gHéV?§eaﬁéutPF%ﬁﬂ%ﬁb%VaﬁﬁaHF to £060-4 ol8LABI ar
anount , preferably about 1 nolar anmount to 10-fold nolar anmount based on a
conpound [ FRRLVRLIENSSi @eFeactiCon o Coywd WA ‘ddvaift@Ridousl y in a sol vent.
Such a solvent is a solvent by which the reaction is not affected
adversely, including a hydrocarbon (for exanple, 10 pentane, hexane,
cycl ohexane, benzene and the like) , a |lower alcohol (for exanple,
met hafol , et handl ,stprdparnl cangoutdie (Vilke) cram esheér (fhamredanphe]odidt hyl
et her,

in the reaction described above can be obtained for example

by the method described in EPAS8S5913 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.

O0H

v’

wherein R° is an aikyl group (methyl, =thyl, propyl, <t-

butyl and the like and other symbols are as desfined above.

15 Reaction step 1 1is accomplished by condensing a



tetrahydrofuran, dioxane and the like), an amde (for exanple,

N, N- di met hyl f or mami de, hexanet hyl phosphoryl 15 triami de and the Hﬂkéwimgh

urea (for exanmple, 1,3-dinethyl- 3, 4, 5, 6-tetrahydro-2 (1H) -pyrimdine

and the like). In a reaction using an acid, an acid described above can be

enpl oyed as a solvent. Any of these solvent can be enployed alone or in

conbi nation with each other in a 20 suit%gle ratio, or in conbination with
i

wat er. The amount of a sol vent enpl oyed

s usually about 1 to 100 m,

preferably about 10 to 50 ml per 1 g of a conmpound [VII"'] or a salt

t her eof .

The reaction tenperature is usually about -20C to the boiling
tenperature of the solvent 25 enployed for the reaction,
15C to 120€°™pobrd JAN Db0oE 99T Thé r edtt on A& may Widry

preferably about

types of the acid and the reaction solvent enployed and the reaction
t enper at ur 2GiVatd VEh ARt A GUR R 30l addestepreferably about 30
mnutes to 12 hours. 5 Furthernore, a coumarinam de condensed with a
cycl oal kane whi &h de@stoxts grolUp TRrVdeo Syt hiest kedc aksbdbyonsabfect may . a

coumari nam de condensed with a cycl oal kane to

appropri at €cst ageaoplehe bsynbdhesiasid Sudcdl e ox|fat | examgdet,i omrncaachel

acconplished 10 using an oxidant (for exanple, pernmanganate, chromate and

the |ike) kphlaneidhodkknaws eerine [401fdexanmpla kyAsBteSm td,g., methyl

10

15

20

ester, ethyl ester, propyl ester}, with ethylsuccinicyl
chloride being employed preferably. The amount of a
reactive derivative of a succinic acid monoester employed
15 wusually an equimolaf amount to about 10-fold molar
amount, preferably an eguimolar amount to about 3-fold
molar amount, based on a compound [VII'] or a salt therect.
Usually, said reaction is conducted advantageously in the
presence of a base, and such a base 1s an organic or
inorganic base. Such an organic base may, for examole, be
a tertiary amine {for example, triethylamine,
diiscopropylethylamine, diazabicycloundecsne and the like).
An inorganic base may, for example, be an alkaline metal
hydroxide such as lithium hydroxide, scdium hydroxide,
potassium hydroxide and the like; an alkaline metal
carbonate such as sodium carbonate, potassium carbonate,
cesium carbonate and the like; an alkaline metal hydroegen
carbonate such as sodium hydrogen carbonate, potassium
hydrogen carbonate; an alkaline metal hydride such as
sodium hydride and potassium hydride. The amount cf a base

employed 1s an equimolar amount to about 10-fold molar

deperBPrRg LT t he

an oxi dation reaction at an



11, et.

descri bed above.
for exanple, the following nethod [1] or [2] shown below. 20 Method [1] 1
1 JAN 2005 100 COON (X) (I X) wherein each synbol is as defined above. The

al ., The Journal of Organic Chem stry, Vol.50, p3239-3241, 1985).
Salts of the conpounds [MII'], [VII"] and [MI"'] 15 enployed in thg] JAN 2005
reactions described above are simlar to those salts of a conpound (1]

0O A compound [VI] or a salt thereof can be produced by,

reaction of a carboxylic acid representef84by Fornula [I1X or a salt

thereof or a reactive derivative

Formula [X] or a salt thereof is an am de bond- or urea bond-form ng

reaction,

whi ch can be acconplished by various known net hod.
when react anguatconpoafidrhbXly osna sahimolder enfofdtor exaspbet a3sg&bildwi th
an al kal i ne net al
al kal i ne eapthr aBbahtandaidhel ldrke) dMddbencompoung §X] 3 053 at Sahkrbher, eof

such as 10 sodium potassium magnesium and the |iKke,

(for exanple, a salt with an inorganic acid such as hydrochloric acid,

sul furic acid andifhechidt8.or iSAldonMildt e B PF O o 6E By SUEN3a80 1 vent .
nmet hanesul foni ¢ aci d,

10

15

20

25

Such a solvent is a solvent by which the reaction 1is not
affected adversely, including a hydrocarbon (for example,
pentane, hexane, cvyclohexane, benzene, toluene and the
like), a haloganated hydrocarbon {(for example,
dichloromethane, chloroform and the like), an ether (for
example, diethyl ether, tetrahydrofurar, dioxane and fhé
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 sclvents can be
employed alone or 1in combination with each other in a
suitable ratio. The amount of a solvent employed 1is
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
temperatura of the solvent empleyed 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

about 20 minutes to 12 hours.

5 thereof with a conpound represented by

For exanpl-e,



15 benzenesul fonic acid, toluenesulfonic acid, oxalic acid, fumaric acid,
maleic acid and the like), it is preferable 11 JAN 2005 101 usual |y qtthagN 20b
appropriate condensing agent is enployed or that such a conpound [I'X] or a
salt thereof is once derivatized to its reactive derivative and
subsequently reacted with a conmpound [X] or a salt thereof. Such a 5
condensi ng agent may, for exanple, be dicycl ohexyl carbodiim de,

1- ( 3-di net hyl am nopr opyl ) - 3- ethylcarbod??nide hydr ochl ori de, di et hyl
cyanophosphat e, di phenyl phosphoryl azide and the |ike. Wen using such a
condensi ng agent, the reaction can be conducted 10 advantageously in a

sol vent by which the reaction is not affected adversely (for exanple, -

et hers, esters, Rehaltogenatted 1y drsocardms) 1 dlyalt dear bosst iagi despmpabifidxi des
such as tetrahydofuran, dioxane, dinethoxyethane, ethyl acetate,

di chl or onetiamé,] liZhdixhbaseet hae,d lerzeneay 15 foal wermnple, be those

N, N- di net hyl f or mam de, di net hyl sul foxide and the |Ilike). This reaction can
be pronot edxRplRe iRpHeSENCR8ELB@0oNnbagRp and hha neact b@duhs e@nducbedeat a
tenperature of about -10C to 100C, preferably about 0C to 60C. The
reaction tigBibgeusual lysbow dnder 96.10ebsd Raker aloudd eboub-iotg 72
hours. The anobunts of a conmpound [IX] or a salt thereof and a condensing

agent genpl ﬁ%@ﬁraréﬁo%lf’ﬁqa %é%%%wl%oﬁgubv?%eg@ gwl%}‘:eré}mdn@;)%tzl to 3

nol ar = equi val ent's per a conpound salt thereo
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 isrﬁot
10 affected édversely, including a hydrocarbon {for example,
pentane, hexane, cyclohexane, benzene, toluene and the
like), a halcgenated 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-dimethyi-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 1in combination with each other in a
suitable ratio. The amount of a solvent employed 1is

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,



A base enpl oyed may, for exanple, be an al kyl am ne such as 25
triethylamne, cyclic am ne such as N-nethyl norpholine and 11 JAN £0Qay 2008
pyridi ne, and the anmount enployed is about 1 to 5 nolar equivalents,
preferably about 1 to 3 nolar equivalents per 1 nole of a conpound [IX] or
a salt thereof. 5 A reactive derivative of a conmpound [IX] may, for
exanpl e, be an acid halide (for exanple, chloride, bromde and the |ike),
aci d anhydride, mixed acid anhydride (foP® exanple, anhydride w th nethyl
carbonate, anhydride with ethyl carbonate, anhydride with isobutyl
carbonate and the 10 |like), activated ester (for exanple, ester with

hydr oxysucci ni m de, ester with 1-hydroxybenzotriazole, ester with ’

N- hydr oxy- bragekacnenab2ul- ¢isCar haxyliad de, ester with p-nitrophenol, ester
wi th 8-oxyquinloine and the Iike). The reaction between a conpound [IX] or

a salt thereof aRd keatiRActtVRed@ahvaldue @édp@n@pﬂ@ouadtm i go&oHngact ed
usually in a solvent (for exanple, hal ogenated hydrocarbons, ethers,

esters, hydnacarlensnand @M desSiusD &5 FdHOrTHPTdYed dh sl ORONMBLAGREoN
1, 2-di chl oroet hane, ethyl ether, tetrahydrofuran,” di oxane,

di et hoxyet hane. .elyl, acetal %qcﬁ%e?:@%ﬁ%tésmw@éi Ry Wretoranly |

N, N- di net hy rmam de " an I's reaction can onote
presepce of,a . base. The reaction is conducted at a tenperature of about
-10C so 126E?U5rgfgpggl§Oa§%UPQﬁ%ﬁt)1OOC. The reaction time is usually

about 0.5 to 485gggrs,£g§g§%§Ply may sometimes be accomplished

advantagecusly 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 1in 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) 1n excess, a compound

[VII"'] or a salt can be produced all at once from a
compound [VII"] or a salt thereof. The amount of an acid
20 halide employed in such a case 1is 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



25 about 1 to 24 hours. The anmount of a conmpound [X] or a Il | AN 2005 103

salt thereof enployed is about 1 to 5 nolar equival ents,

pr ef er abl y taleNi2005

1 to 3 nolar equivalents per 1 nole of a reactive derivative of a conpound
[1X]. A base enployed may, for exanple, be an al kyl am ne such as

triethyl am ne,

aromati ¢ am ne such as N, N-dinethylaniline and N,N- diethylaniline, an
al kal i ne metal carbonate such as sodi um ?¢arbonate and potassi um car bonat e,

an al kal i ne net al

a 5 cyclic am ne such as N nethyl nor phol i ne and pyri dine,

an

hydr ogen car bonate such as sodi um hydrogen carbonate and
10 potassi um hydrogen carbonate, and the anount enployed is about 1 to 5

nol ar equi val ents, preferably about 1 to 3 nolar equivalents per 1 nole of

a conpoundopl X] compaundeddtlilV'd der iavata Me theresf. When using a sol vent

which is

a suitable ratigatid trleactdact iien syshiemdd perdroragddesly enst s oBolfreat .

imm scible with water in this reaction, water nay be added 15 in

bi phasic system Method [2] 1 1 JAN 2005 104 i NH2 O=C= (XI 1) (XlI)

10

15

20

25

Such a solvent is a solvent by which the reaction is not
affected adversely, and the type and the amount of a
solvent employed are similar to those the reaction step 1.
The reaction temperature 1is usually about 20°C to the
boiling temperature o©f the solvent empioyed for the
reaction, preferably about 25°C to 60°C. The reaction time
may vary depending on the types of the acid halide and.ﬁhé
base, the‘type of the reaction solvent and the reaction
temperature, it 1s 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.

Such an acid may, for example, be an organic acid (for
example, formic acid, acetic acid, trichlorocacetic acid,
trifiuorcacetic acid, benzensulfonic acid, p-teoluensulfonic
acid and the 1like}, or an inorganic acid (for example,
hydrochlecric acid, hydrobromic acid, sulfuric acid, nitric
acid, phosphoric acid and the 1like), any of which may be
employed alcne or in combination with each other in a
suitable ratico. Said base may, for example, be an alkaline
metal hydroxide (for example, lithium hydroxide, sodium
hydroxide, potassium hydroxide and the like), an alkaline

metal carbonate (For exampls, sodium carbonate, potassium



wherein each synbol is as defined above. This nethod is a nethod for
formng a urea derivative by reacting an am ne derivative conpound1ﬂ%ﬁﬂzg$
a salt 5 thereof (e.g., salt with a mneral acid such as hydrochloric
acid, sulfuric acid and the like, a salt with an organic acid such as

met hanesul fonic acid, benzenesulfonic acid, toluenesulfonic acid, oxalic

acid, fumaric acid, nmaleic acid and the %ike) with an isocyanate 10
derivative conmpound [XII]. In this nethoa, a reaction using such an

i socyanate form[XIl] and a conpound [XI] or a salt thereof yields an urea
derivative. Wiile this reaction can be conducted w thout using any
solvent, it is effective to conduct the reaction in a solvent. Such a 15
sol vent mafaBECRAYes0l GERL Uy oGRHBENERGt #8ddddse ndtikent epfier @liipLhnehe
reaction, and is Rreferably an ether 11 JAN 2005 105 (e.g., diethyl ether,
di i sopr opyhesaher hydsprgghydestoraate diléranegxdnpéehoxyedhume hndrogen
like), an aromatic hydrocarbon (e.g., benzene, toluene, xylene and the

i ke), ancesbenate.,gpotmstshydn dusimiasn etdnibomaies atred anloe t heké) ke) The an
amde (e.g., N, N-dinethylformam de and the like), a sulfoxide (e.g.,

di met hyl sakboxitdefamd taed ide)oasthesmp usyary Bs cospalhg bbbt 1L nmalaer m of
a salt, the reaction can be acconplished advantageously by adding a

desal 6i ng amgeft itfo desd+edldSuwehaa desalid NgpagestapRy, ab@iitexampbearl0 be
a tertiary am ne such as trinethylamne, triethylam ne,
amount to 10-fold mclar amount based on a compound [VII'™].
Said reaction 1is conducted advantageously in a solvent.
Such a solvent 1s a solvent by which the reaction is not
affected adversely, including a hydrocarbon (for examéie;
10 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 like), an amide (for
example, N,N-dimetnylformamide, hexamethyl phosphoryl
15 triamide and the like}, an urea (for example, 1,3-dimethyl-
3,4,5,6-tetrahydro-2 (1H) -pyrimidine and the like). In a
reaction using an acid, an acid described above can be
employed as a solvent. aAny of these solvent can be
employed alone or in combination with each other in a
20 suitable ratio, or in combination with water. The amount
of a solvent employed 1s wusually about 1 to 100 mi,
preferably about 10 to 50 ml per 1 g cf a compound [VII"']
or a salt thereof. The reaction temperature 1is usually
about -20°C to the boiling temperature of the sclvent

25 employed for the reaction, preferably about 15°C to 120°C.



N- et hyl nor phol i ne and the |ike, and an aromatic am ne such as pyridipe,
pi coline and N, N-di methyl ani | i ne. The amount of such a desalting ageht JAN 2005
enployed is about 1 to 5 nolar equivalents, preferably about 1 to 3 nolar
equi valents per 15 1 nole of a salt of a conpound [XIl]. The reaction
tenperature is usually about -10C to 180C, preferably about 0C to 120C
The reaction tinme is usually about 15 mnutes to 40 hours, preferably
about 30 minutes to 20 hours. The amoun?®of a conmpound [XII] or a salt

t hereof 20 enployed is about 1 to 5 nolar equivalents, preferably about 1
to 3 nolar equivalents per 1 nole of a conpound [XI] or a salt thereof. A
starting conpound [IX], [XI] or a salt thereof enployed in the reaction
descri bed &beve st iy obtaénaady 2621 nr derangiagbyn heheetlogsdesicrthed in
EPA602598 or an Il .1 AN 2005 106 anal ogous nethod. In each reaction for
produci ng acédnpauchd th] , r¢atttion sclatdantt hempdbyeescanded haboveaantorach
reaction for 5 synthesizing a starting conpound, a starting conpound

havi ng an aghpergraue, dariexygroud Omiydraxytgrdiphasrs) tsrefibsabl yuent
may be present as a conpound in which a protective group enpl oyed
ordinarilyabhug peptiiderehkemsstiry hdiass been i ntroduced into such a
substituent, and an 10 intended conpound can be obtai ned by deprotection if

necessary after fheeatidon. 2 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 accompliéﬁed

10 using an gxidant (for example, permanganate, chromate and

the like) by a method known per se {for example, A.B. Smith,

III, et. al., The Journal of Organic Chemistry, Vol.50,
p32395-3241, 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 compeound [VI] or a salt thereof can be produced by,
for example, the following method [l] or [2] shown below.

20 Method [1]



A protective group for an am no group may, for exanple, be a fornyl or
each optionally substituted Cl_6 al kyl - carbonyl (for exanple, acety] JAN 2005
et hyl carbonyl and the like), 15 phenylcarbonyl, Cl.6 al kyl-oxycarbonyl (for
exanpl e, nethoxycarbonyl, ethoxycarbonyl and the |ike),

phenyl oxycar bonyl, C7_10 aral kyl -carbonyl (for exanple, benzylcarbonyl),
trityl, phthaloyl, N N dlnethylanlnonethylene and the like. Its
substituent may, 20 for exanple, be a haI@@en atom (for exanple, fluorine,
chlorine, bromne, iodine), C _6 al kyl-carbonyl (for exanple,

met hyl car bonyl, ethyl carbonyl, butylcarbonyl and the like), nitro and the
| i ke, and the nquer of the substltuents my be 1 to 3 25 A protective

group for S/CQT% f exanple, be 1 1 JAN 2005 each optionally
substituted C1_6 al -xanplgb t hyl, tmy* vl , i-propyl,
n-butyl, tert-butyl e/ (Hﬂg trityl, hnd the like Its
substituent\\»m@§, ' be a halogen aton1(fo exanpl e, fluorine, 5
chl orine, brom ne, iodine), fornyl Cl 6 al kyl -carbonyl (for exanple,
acetyl, ethylcarbonyl, b f\..rbonyl and the like), [XJtro group and the

| i ke, and the nunber of ]hq substituents may be 1 to 3. A protective group
for a hydroxy nmay, for exa e, be LO each optionally substituted C, _6

al kyl (for exanple, methyl,” ethyl, n-propyl, i-propyl, n-butyl, tert-butyl
and the Cix]
12
o)
N 7NN
R H H

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
S thereof with a compound represented by Formula ([X] or a
salt thereof is 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, tocluenesulfonic acid, oxalic acid,

fumaric acid, maleic acid and the 1like), it is preferable



i ke), phenyl, C,_10 aral kyl (for exanple, benzyl and the Iike), fornyl 2005
Cl 6 al kyl -carbonyl (for exanple, acetyl, ethylcarbonyl and the IikbyﬁAN
phenyl oxycar bonyl , benzoyl, L5 C, _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,
brom ne, iodine and the like), C1 6 alkyhgifor exanpl e, nethyl, ethyl,

n- propyl ), phenyl, C, _10 aral kyl ?0 (for anpl e, benzyl and the like),
nitro and the like, and the nunber of the substituents may be 1 to 4. A
deprotection nethod may be a nmethod known per se on an anal ogous nethod,
for exanple, a_treatnent wth an acid, base, reduction, UV, hydrazine,
phenyl hydr 83HAé L Ys68RENER 25 PRAAHRA AR RN BERE S9%7t r abutPPaRUBHI 6
fluoride, 1 1 (AN 2005 108 pall adium acetate and the |ike. A conmpound (V],
[VI] or a §hBt thefkofa obteipredndy BIXhetHod adeséditbe§hab6Pd casg bence

I sol ated and purified by an ordinary separation neans such as

recrystal | dzativenlzsddi sei |1%s i oreaarid whr deatogitdptsy. aWdensahseaventilye
conmpound [V] or (VI] thus obtained is in a free form it can be converted
into a sal rebytadmstitdd Enocwempeunge [¢7] anr anatajoushestdwod (f Guaxaepl e
neutralization), while a conpound [V] or [VI] which is obtained in the
formef a tOnsahtiegn be coyetrted i mlag,a freefdorm or eavanigdiey, salt by a
met hod known per se or an anal ogous net hod.

dicyclohexylcarbodiimide, 1-{3~dimethylaminopropyl) -3-
ethylcarbodiimide hydrochlioride, diethyl c¢yanophosphate,

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, 1,2-dichleocrocethane, benzene,
L5 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 1s 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-methylmorphcline and



Since each of inventive conmpounds [I], [II], [II1], [IV], [V], [VI] and 3
their salts and prodrug (hereinafter 15 abbreviated as inventive 11 JA Nm
conpounds) has a low toxicity and also is safe while having a lipid-rich

pl aque 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) (lﬁ ainst acute 20 coronary artery

syndrome such as acute nyocardial infar unst abl e angina and t he

|'i ke, peripheral artery occlusion, resten05| s after per cut aneous

translum nal coronary angioplasty (PTCA), ischemc heart di sease such as
myocardi al infarction and angina pectoris, arteriosclerosjs,

i nterm ttewrémaurmcawénthépom@a@t(@élpé@ﬁ@rﬂ i 1§ arePMEN, L 1t39 JfANmszéés 109
cerebral enbolism cerebral henorrhage and the like), |acunar infarction,
cer ebr ovaseguar ademdist,i refmrakxlisdport astae gl afq?deﬂfr effebsrhgnhgeRer Each
of novel conpounds [V], [VI] and their salts has 5 an ACAT inhibiting

ef fect (préf ewdlsl yafnmcrammaqmdb\m] igthidigd g widwerf. ACAT of subtype 1
inhibiting effect) simlarly to knowmn conmpounds [I], [II], [IlI], [IV] and
their salts, and has a lowtoxicity simlarly to [I], [IIl], [IlI], [IV]
and their salt, and each of the novel conmpounds 10 [V], [VI] and their

sal tssand prodrieg eaachbevenpdoyeecatsva «afe ptopbyhadticIoy twagrapéotic

agent in mammals (for exanple, nouse, rat, rabbit, dog, cat, cattle, pig,
nmonkey, example, be an acid halide (for example, chloride, bromide
and the 1like), acid anhydride, mixed acid anhydride (for
example, anhydride with methyl carbonate, anhydride with
ethyl carbonater anhydride with isobutyl carbonate and fhé
10 like}, ;ctivated ester (for example, ester with
hydroxysuccinimide, ester with 1—hydroxybenzotriazole,
ester with N-hydroxy-5-norbornene-2, 3-dicarboxyimide, ester
with p-nitrophencl, ester with B8-oxyguinloine and the like).
The reaction between a compound [IX] or a salt thereof and
15 a reactive derivative of a compound [X] 1s 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 1is 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 amcount of a compound [X] or a



human and the |ike) against hyperchol esterem a, atherosclerosis and

di seases caused thereby (for exanple, 15 ischem c heart disease such aamﬁ
nyocardi al infarction, cerebrovascular inpairnent such as cerebrhl\.mN
infarction and apoplexy) simlarly to known conpounds [I], [II], [III],
[IV] and their salts and prodrug. Al so according to the invention, an
arteriosclerotic 20 focus progression inhibitor conprising a conpound
having a lipid-rich plaque regressing efifbéct or a salt thereof
(preferably a conpound of the present invention) is provided, and such an
progression inhibitor is enployed preferably in conbination with an

HMG CoA reductase 25 inhibitor. 1 1 .IN 2005 110 In the treatnent of each

of the dis@ages dHstadk abayeoyadconpoyndyef it hes pseseditad N¥gnt yan «p@y , be
enpl oyed alone in the treatnment, or may be conbined with other 5

phar maceut Leale Gmonenis, SUEhcas sother vpeli pLoerts ggent B1e of a

hypochol esterem ¢ agent, nyocardi al protectrng agent, “coronary artery

di sease tr i gent .. di estreat] e t hyr qi f ti
treating a%%%??qﬁgpﬁg% T%g§£ﬁ%r§§e r%gggﬁﬁggggﬁ?g'ostgbgﬁg%giéﬁggg tf%g
agent or 10 chrqnic renal failure treating agent, and jn.such.a case it is
orof er abl e"PHat L85CA GO fes P T b GUIRIE 7B AanT A B L &7 oit L Fh A BIAF - @
formul_ation, or in a suppository as a rectal faornulation if q§sired. In
such & Casgycél&xﬁﬂ%ﬂ% 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.énd

10 potassiumzhydrogen carbonate, and the amount employed is
about 1 to 5 molar eguivalents, preferably about 1 to 3
molar equivalents per 1 mole of a compound [IX] or a
reactive derivative therecf. 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]



conpound to be conbined may, for exanple, be a fibrate [for L5 exanple,

clofibrate, bezafibrate, genfibrosil and the like], nicotinic acid,
derivatives and anal ogues thereof [e.g., acipimox and probcol], bil IJ&N 2005
acid-binding resin [e.g., cholestylam ne, cholestipol and the Ilke],

chol esterol absorption inhibiting conpound [e.g., sitosterol, neonycin 20
and the |ike], cholesterol biosynthesis inhibiting conpound [e.g., an
HMG- CoA reductase inhibitor such as | ovagtdtin, simvastatin, pravastatin
and the |ike], squal ene epoxidase inhibiting agent [e.g., NB-598 and

anal ogues and the like]. Still other conponents to be conbined are 25

oxi desqual ene-1 anosterol cyclase, such as a decalin 1 1 | AN 2005 111

derivati ve, derij,vati ve and i ndane deri vati ve Al so when
conbining with: D ating agent [actos, |odig zon, ki nedak,
penfill, hgmalin, tNH,cron, daoni 19=Gwb 5 nonot ar d,

insulins, glucqohay,~digfety, rastinon, bacilcon, S, Iszilins];
hypot hyroi di smitreating agent [dried thyroid gland (thyreoid),

| evot hyroxi ne sodium (thyradin S), |iothyronidin sodium (thyronine,
thyrom n); Nephrotic syn treating agent: prednisolone LO (Predonine),
pr edni sol one succi nate s|0 (Predoni ne), nethyl predni sol one succi nate
sodi um (Sol u nedrol ), betaket hasone (rinderon)]; adilddagul ating agent

[ di pyridanol e (Persewfxf? di l azep hydrochl oride (conelian),

— a\\_ 13 /N N
R H H
vl

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.g., 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 vyields an urea derivative. While this
reaction can be conducted without using any solvent, it 1is
effective to conduct the reaction 1in a solvent. Such a
15 solvent may be any solvent provided that it does not

interfere with the reaction, and 1is preferably an ether



ticlopidine, clopidogrel, Xa inhibitor]; chronic renal L5 failure treating

agent [diu
azosem de
mal eate (r
Al'l antag
view of th
present in
formati on.
allJAN
preferably

anti coagul deigg, abeithyl. gthelepati rscprbhpy] képer,n petagydnpiwaafarin

retics [e.qg., furosemde (lasix), bunetanide (lunetron), \AWNNS

(diart)], hypotensive agent (e.g., ACE inhibitor, (enalapri

enivase)) and Ca antagoni st (manidipine), a-receptor bl ocker,
oni st (candesartan)]; an oral admnistraiton is 20 preferred.

e lipid-rich plaque regressing effect, the conpound of the
vention is suitable for preveﬁ@?ng and treating a thronbus

In

For this 25 purpose, it is enployed alone or in conbinaiton with

2005 112 known therapeutic agent |isted bel ow and adm ni stred
via an oral route. Thronbus formation preventing agent:

5 potasium (warfarin), Xa inhibitor], thronmbolytic agent [e.g., tPA

ur oki nase]
di pyri dano

diartinpl at eliete tdgeayefleanye, aspri mhe sullikepyr azone §aohatan),
|l e (persantin), ticlopidine (panaldine), cilostazol (pletal),

GPI I b/ 1l | ahaataganbsh ((Be@Pr,0)deni&h&pr opdn¥neasedilledls NhdAOEdE | 1ike) ,

ni f edi pi ne,
protecting

urot ensin
orally or
10

15

20

25

diltiazem nicorandil, nitrous acid agent; Mocardi al

afge8terCakdiyac AEEfmora%etfﬁ@uleaéwp,ac@ml@éeémﬁlet@@t999@9 st,

antagoni st and the Iike. An inventive conpound can be given
Rarefh i@l 1Ye.g., N,N-dimethylformamide and the 1like), a

sulfoxide {(e.g., dimephyl 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 1f desired. Such a desalting agent may, for exambie;
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 1s about 1 to 5 molar
equivalents, preferably about 1 to 3 molar equivalents per
1 mole of a salt of a compound [XII}. The reaction
temperature is usually 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
employed is about 1 to 5 molar egquivalents, preferably
about 1 to 3 molar equivalents per 1 mole of a compound
[XKI] or a salt thereof.

A starting compound {IX], [XI] or a sait thereof
employad in the reaction described above can be obtained

for example by the method described in EPA6025%8 or an



L5 by injection, infusion, inhalation, rectal adm nistration, or tOplﬁ?|
adm ni stration, and can be used as it is or in a pharnaceutlcarl1lAN

formul ation (for exanple, powder, granule, tablet, pill, capsule,

i njection, syrup, emulsion, elixir, suspension, sol ution and the l'i ke)
Thus, at least one 20 inventive conpound can be enployed alone or in a

m xture wth a pharmaceutically acceptable carrier (adjuvant, excipient,
auxi liary agent and/or diluent and the IFQ@) A pharnmaceuti cal conposition
can be fornulated in 25 accordance with an ordinary nethod. Such a
formul ati on can 11 JAN 2005 113 be produced usually by m xi ng/ kneadi ng an
active conponent wth additives such as an excipient, diluent and carrier.
I n this speckflogatisometaogar enteral administration nmeans to include

subcut aneous i njection, intravenous injection, 5 intranmuscular injection,
intraperitoneal injection or dripping infusion and the |ike. A fornulation
for injection such as aseptic aqueous suspension or oily suspension for

injection can benpe@ducedaesiitth & Uigrahlie il sPefshpGurgent] or [‘V\@!tbﬂg
agent and a suspendi ng agent by LO a nethod known in the art. Such an

aseptic foanugﬁitontﬂgieofnlssgteﬂoaay BEo@R askAti abhl epbabt eo80! whion or
suspension in a diluent or solvent which can be non-toxic and adm nistered

parenter al %Rth@%‘ﬂé%ﬁg an %%‘é 4% SQ:'&(&JOQJ}M An @CC%?piﬁgveg&ﬁ%Spg&

sol vent wh can be L5 enpl oye exanpl e, be water

sol ution, 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, andrﬂaﬁ

10 intended compound can be obtained by deprotection 1if

necessary after the reaction.

A protective group for an amino group may, for example,
be a formyl or each opticonally substituted C,; alkyl-
carbonyl (for example, acetyl, ethylcarbonyl and the like),

15 phenylcarbonyl, Cie alkyl-oxycarboenyl (for example,
methoxycarbonyl, ethoxycarbonyl and the like),
phenyloxycarbonyl, C,sp Aaralkyl-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, ilodine), 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



I sotonic saline and the |ike. An aseptic non-volatile oil can also be used
usual |y as a solvent or suspending medium For such purpose, any 11 JAN 2005
non-vol atile oil or fatty acid can be enployed, including naturally
occurring or synthetic or ?0 sem -synthetic fatty oil or fatty acid, as

well as naturally occurring or synthetic or sem -synthetic nono- or di-

or tri-glycerides. A suppository for rectal adm nistration can be produced
by mi xing an active ingredient with a sul@able 5 non-irritating excipient
which is solid at anbient 11 .1AN 2005 114 tenperature but becones liquid

at the tenperature in an intestinal tract to nelt in rectum whereby

rel easing the active ingredient, such as cocoa butter and pol yet hyl ene-

glycol s. SedcRUbpahbeabaye st@stitpaladrer, of Ity rifs acd thmppd yneethof ,
gl ycolic acid, copolymer of butyric acid and glycolic acid, mxture of a

pol ymer of cpH{Y! i chagtgpand aip@£5§§n,ofn—@by$@liCtéﬁtdbu99kygéﬁaer@hefatty
acid ester and the I|ke§ may be cohbined to forma sustained rel ease

formul atiop; L, Qﬁgghw,d%?%flf,orslmfﬁr Pl e R i st r%é@ﬁ}%@%ﬁ{éﬁégg

exanpl e, be a po r, granule, tablet, pill, capsule and

d | bed : ' b db
moxi ng and: BEY knbad G ARLPG Be AvE aonRuRt (oA TERE nat BIOTREET

addltgves,cﬁfggiggf bromine, lodine), formyl, C, alkyl-carbonyl (for

example, acetyl, ethylcarbonyl, butylcarbonyl and the like),
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
LO each opti;nally substituted C, alkyl (for example, methyl,
ethyl, n-propyl, 1i-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 like), phenyloxycarbonyl, benzoyl,
15 Cis1o 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,



sucrose, mlk sugar (lactose), cellulosic saccharide, rmannitol
(D-mannitol), maltitol, dextran, starches (e.g., corn starch), 11 AN 2005
m crocrystalline cellul ose, agar, alginates, chitins, chitosans, pect’ns,
tragacant h gunms, gum arabic, ?0 gelatins, collagens, casein, albumn,
synthetic or sem - synthetic polymers or glycerides. Such a dosage form can
further contain additives as usual, including inert diluents, lubricants
such as magnesi um stearate, preservativgsgsuch as parabens and sorbic
acid, 25 antioxidants such as ascorbic acid, a-tocopherol and 11 I AN 2005
115 cysteine, disintegrants (e.g., croscarnellose sodiun), binder (e.g.,
hydr oxypropyl cellulose), thickening agents, buffering agents, sweeteners,

flavoring agentsi:upekbuse and the like, A tablet and pill may further be
enteric 5 coated. An oral liquid fornulation may, for exanple, be a

pharmaceutical | ¥ Qﬁﬁﬁg} epﬁﬁP'%V@T,cﬁyﬁypsaféi%%Ereo%“%ﬂ&%ﬁdé& SQ! ytion

and the |ike, wnich y contain a pharnmaceutically custonmary 1 nert” diluent

such as wa d .. ire di.ti.ves. o) [ i-d foroul i on
can 10 be %?%8%@6 %%F4¥§§4m§éﬁf%cF%be%%hdﬁggggﬁg? %ﬁér?ugﬁﬁigﬁ)ﬂgngEother
addi tives if ,necessar ifcordance w th a . custonmar An, _ora

[ % N It o X: ne%hog . a
formul ati oft Séﬁgfﬁy COHH Hbouf™6"01 tB @5@685 me%%ﬁﬁy Eﬁ +%?3BF9 about
0.1 tg 90% b 'ﬁﬁi%ht’ usual l'y gbout 0.5 to 50% by_wei ght of an Lnyentive

15 acti ve BoRGEHNETIEM hoUbh 1 FEZaREGREZAR *vary dBPERdI [ oninveRtive

compound [V] 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 analocgous 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 plague regressing
effect, it can be employed as a prophylactic or therapeutic
agent in mammals (for example, mouse, raﬁ, rabbit, dog, cat,
cattle, pig, monkey, human and the like} against acute

20 coronary artery syndromé such as acute myocardial
infarction, unstable angina and the like, peripheral artery
occlusion, restenosis after percutanecus transluminal
coronary angioplasty (PTCA), ischemic heart disease such as
myocardial infarction and angina pectoris, arteriosclerosis,

25 intermittent claudication, apoplexy (cerebral infarction,



the dosage form The dose in a certain patient is determned consid rin%

t he age, body weight, general condition, sex, diet, adm nistraiton ﬂn@,ZWS
adm ni straiton node, excretion 20 rate, drug conbination, degree of the

di sease treated currently as well as other factors. A lipid-rich plaque
regressi ng agent containing a conpound of the present invention has a | ow
toxicity and can be used safely, and its daily dose varies depending on 25
the condition and body wei ght of the patl@hAt, the type of 11 JAN 1005 116

t he conmpound and the administration route and, for exanple, when used as a
prophyl actic and therapeutic agent against hyperlipidema, it my be about
1 to 500 ng, preferably about 10 to 200 ng as an active ingredient [I] “in
an oral 5 tereblratli orembanid sahoutcdrebtal 1Q0:nmy ripred erabdy abhout 1ikep, 50
ng, usually about 1 to 20 ng as an active ingredient [I] 1in a parenteral

formul ati onatohaan iadelitct(i6h KHerab €o&e cli 4 hi devdh €1 exdnhdi { eduBerul
toxicity. 10 The present invention also provides: (1) a pharmaceuti cal

conposi ti 0RsCAMPaguRd r&LAROURA Lfentt he present invention with a
concomtant drug (hereinafter referred to as a concomtant formulation),

i ni Stering & Sonnimar O or Ak SHagL T T InE e ARG patnt of2Fhe

present inggnthEﬂTanQn%ﬂbiting effect (preferably macrophage ACAT
inhibiting effect, ACAT of subtype 1 inhibiting effect)
similarily to known compounds [I], [II}, ({III], [IV] and
their salts, and has a low toxicity similarly to [I], [II],
[IIT], {IV] and their salt, and each of the novel compoﬁﬁds
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) agalnst hypercholesteremia,
atherosclerosis and diseases caused thereby {(for example,
15 ischemic heart disease such as myocardial infarction,
cerebrovascular impalrment such as cerebral infarction and
apoplexy) similarly to known compounds {I], ([II], (III],

[IV] and their salts and prodrug.
Also according te the invention, an arteriosclerotic
20 focus progression inhibitor comprising a compcund having a
lipid-rich plaque regressing effect or a salt thereof
(preferably a compound of the present invention) 1is
provided, and such an prcgression inhibitor is emploved
preferably 1in combination with an HMG-CoA reductase

25 inhibitor.



effective anmount of a concomtant drug to a mammal, and, (3) a nethod for
preventing and treating acute coronary artery syndronme such as acth1.MN2m5
nyocardi al infarction and 20 unstable angina, peripheral artery occl usion,
restenosi s after percutaneous translum nal coronary angioplasty (PTCA),
hyperchol esterem a, atherosclerosis, ischemc heart disease such as
myocardi al infarction, cerebrovascul ar inpairnent such as cerebra

i nfarction and apopl exy by adm ni steringlag25 conbi nation of an effective
amount of a compound of the 11 .1 AN 2005 117 present invention and an
effective anmount of a concomtant drug to a manmal. A concom tant drug

whi ch can be used in conbination 5 with a conpound of the present

i nvention may, for exanple, be the pharmaceutical conmponents other than the
i nventive conpounds described above and ot her hyperlipidem a treating

agents, diuretigs, +Ruperiension :orfaet |0 Agents, gﬁ%&@gn%§g$éggggpasating

agents, arrhythnmia treating agents, ant’i coagu a agent s,

di abetes treati ent s i_ncreasin ent s, _unstabl e pl ague
stabilzing e R S s S T T, B Y. By et BeT b e2Ag8RL s,
anti bacteri,al ents, antifungal agents, nop-steroidal _ anti.inflanmtory
agents, st é&foi eagéﬁ??&EWHEUnor%gul&Fﬂhg %3 adﬁﬂ@%%“%ﬂtiﬁ?ﬁ?bzoggﬁﬁﬁents,
anti-ulcer agents, bronchospasnolytic expectorants, sedatjves, narcotics,

anxi oPyt i cPAGERREE UAACRDs FORBONEgeUCh s G 9kl yRmt spidemic 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 Nor
L0 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
fermulation 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],
nicotinic acid, derivatives and analogues therecf [e.qg.,
acipimox and probcol], bile acid-binding resin [e.qg.,
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], sgualene epoxidase
inhibiting agent [e.g., NB-598 and analogues and the like].

Still other components to be combined are

1
[#2]

oxidesgualena-lanosterol cyclase, such as a decalin



antiepileptic agents, antidepressants, narcotic antagoni sts, anti-tunor
agents, anti-allergic agents, vitamns, vitamn 20 derivatives, 11 1A% 2005
bone-cal ci um et abol i zi ng agents, osteoporosis treating agents, arthritis
treating agents, antirheumatic agents, anti-asthmatic agents,

pol | aki uria/incontinence treating agents, renal failure/nephrosis treating
agents, atopic dermatitis treating agents, allergic rhinitis 25 treating
agents, endotoxin antagonists or antibodieg, 11 | AN 2005 118 signal

transm ssion inhibitors, inflanmatory mediating effect inhibitors,
inflanmatory nedi ating effect inhibiting antibodies, anti-inflammatory
nmedi ating effect inhibitors, anti-inflammtory nedi ating effect inhibiting

ant i bodi s 45, and, i he | Lku W b ¥Rerl I damhd rEd N0 Aaeft s s o di uret i cs,
hypertensi on treéati ng agents, ¢cardiac Faitlur treating agents, arrhythma
treating agents antiﬁoagulﬁﬁysw anti@Latelet agents, diabetes treating
agents, HDL iné}ggsw Snaﬁg %Flﬁﬁkﬁgﬁlé pl ague stabilizing agents being 10
preferred. Concqm tant drugs aqther than those descrjbed above are

speci fically { hDSBDPFEFed tRaGRT RNy 'Opﬁfdgrﬂél%rle Ny dyEht MG oA
reduct ase inhibitors (e.?,,fluvastatin, 15 cerivastatin, atorvastatin and
the |ike), PERblates pemglin, sj ARPHHEPR, cg%%meé?Bfal%%?%}ﬁn1 RPYPbETbr at e,
fenofibrate and the |ike), anion exchange resins (e.g., chol estyram de

and tRe |iRepctardet ilmisttldaid folwePaYondirelgn, m on, bacllcon,

deamelin S, Iszilins]; hypothyroidism treating agent {dried
thyroid gland (thyreoid), levethyroxine sodium {(thyradin S),
liothyronidin sodium (thyronine, thyromin);
Nephrotic syndrome treating agent: prednisoiéhe
L0 {Predonine), prednisolone succinate sodium (Predonine},
methylprednisolone succinate sodium {Solu madrol),
betamethasons {rinderon)]; anticoagulating agent
[dipyridamole {(Persantin), dilazep hydrochloride (comelian),
ticlopidine, «clopidogrel, Xa inhibitor]; <chronic renal
15 failure treating agent [diuretics [e.g., furosemide (lasix),
bumetanids (lunetron), azosemide (diart) ], hypotensive
agent {e.g., ACE inhibitor, (enalapril maleate (renivase)}
and Ca antagonist (manidipine), «o-receptor blocker, AII
antagonist (candesartan)]; an oral administraiton 1is

20 preferred.

In view of the lipid-rich plague regressing effect,
the compound of the present inventicn 1is suitable for
preventing and treating a thrombus formation. For this

25 purpose, it 1s employed alone or in combinaiton with a



niceritrol, tocopherol nicotinate and the |ike), polyvalent 20 unsatun&iﬁy
fatty acid derivatives (e.g., ethyl icosapentate, polyene 17 I
phosphati dyl choline, nelinam de and the like), vegetable sterols (e.qg.,
y-oryzanol, soysterol and the like), elastases, sodium dextran sulfate,
squal ene synthetase inhibitor, CETP inhibitor, ethyl 2-chloro-3-[4 25

(2- met hyl - 2- phenyl pr opoxy) phenyl ] propi onate [Chem Pharm 1 1 JAN 2005 119
Bull ., 38, 2792, 2796 (1990)] and the lik& (2) Diuretics Thiazide

di uretics (benzyl hydro-chl orot hi azi de, cycl openthi azi de, ethi azi de,

hydr ochl or ot hi azi de, 5 hydrof | unet hi azi de, net hycl ot hi azi de,
penfl ut hi azi de, pol ythi azide, trichloronethiazide and the |ike), |oop

di uretics kobent hahedepeutdicof erganite, lintapanbdécw nefmdisiadnl néstcedne,
sot ol azone, tripam de, quinethazone, netolazone, furosem de, nefruside and
the |ike),ppofassbim t0ar ehabmiadg rdiutreeti cs (spironol acton, trianterene and
the like). (3) Hypertension treating agents [1l] Synpathetic nerve
suppressant s a, TeEbfiblantfo frea @i on Clorivdintd ngguagahenz, argiecd g Dot ingS
nmet hyl dopa and the like), ganglionic blocking agents (e.g., hexamethonium
trimet haphageand ey | kBipaRh@sSyse@tiak, Bleprkans (HBtlssiah§er@xyEanin

di met hyl am noreserpinate, rescinam ne, reserpine, syrosingopine and the

like)g NeuLQPasium (warfarin), Xa inhibitor], thrombolytic agent
(e.g., tPA, urokinase], antiplatelet agent [e.g., asprin,
sulfinpyrazone (anturan), dipyridamole (persantin),

ticlopidine (panaldine), cilostazol (pletal), GPIIb/IIIa
antagonist {(ReoPreo)]; |
10 Coronary % vascdilating agent: nifedipine, diltiazem,
nicorandil, nitrous acid agent;
Myocardial protecting 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 1is 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 compesition can be formulated in

25 accordance with an ordinary method. Such a formulation can



bl ockers (e.g., betanidine, guanethidine and the like), a, 20 bloc efﬁ 005
(e.g., bunazosin, doxazocin, prazosin, terazosin, wurapidil and the &%;

(3 bl ockers (e.g., propranolol, nadolol, tinolol, nipradilol,

bu

nitrol ol,

i ndenol ol , penbutolol, carteolol, carvedildi, pindolol, acebutolol,
atenol ol , bisoprolol, nmetoprolol, |abetalol, anosulalol, 25 arotinolol and
the like). I'l JAN 2005 120 [2] Vasodilators Cal ci um channel antagoni sts
(e.g., manidipine, nicardipine, nilvadiplhe, nisoldipine, nitrendipine,
beni di pi ne, am odi pi ne, aranidipine and the |ike), 5 phthal azine
derivatives (e.g., budral azine, cadral azine, ecarazine, hydral azine,
todral azine and the like) and the Ilike. [3] ACE inhibitors Al acepril

captopril, bei bazapicield el by enakangl kneaddngi sinnepidilue t
trandolaprll qui napri l, |n1dapr|I benazepril, perindopri

and

afRsht
the like.

[4] Al anaagﬁnlamthaﬁ%r taeh caad%élaré;@éhﬁlv&ktsara@muehel Ia@@aééﬁﬁler

i rbesartan, forasartan and the |i ke

Diuretics (for exanple,

di uretics 9&855@69 3R9¥ekacidh, OO YAe Al & et agant fe AL dgt oni ¢

agents (e.g igit X|n, I goxi i 'goxi n, 1 anat osi

prosc'llarigkﬂﬁdgndgdg%dtgﬁédus injection, intravenous injection,

5 intramuscular injection, intraperitoneal injection or

dripping infusion and the like. & formulation

injecticon such as aseptic agueous suspension

or

for

oily

suspension for injection can be produced using a suitable

dispersing agent or wetting agent and a suspending agent—by

Lo a method known in the art. Such an aseptic formulation for

injection may be an aseptic injectable sclution or

suspension in a diluent or solvent which can be non-toxic

and administered parenterally, including an

agueous

sclution. An acceptable wvehicle or scolvent which can be

L5 employed may, for example, be water, Ringer's

solu

tion,

isotonic saline and the 1ike. An aseptic non-volatile oil

can also be used usually as a solvent or suspending medium.

For such purpose, any non-voiatile oil or fatty acid can be

employed, 1including naturally occurring or synthetic or

20 semi-synthetic fatty o©il or fatty acid, as

well as

naturally occurring or synthetic or semi-synthetic meono- or

di- or tri-glycerides.
A suppository for rectal administration
produced by mixing an active ingredient with a

5 non-irritating excipient which 1s solid at

can be

suil

table

ambient



a, p-stimulants (e.g., epinephrine, norepinephrine, 20 isoproterenoI41 1AN 2005
dopam ne, docar pam ne, dobutam ne, denopam ne and the |ike), .
phosphodi esterase inhibitors (e.g., anrinone, mlrinone, ol prinone

hydrochl oride and the 1|ike), calciumchannel sensitivity pronoters (e.g.,
pi nrobendan and the like), nitrate agents (e.g., 25 nitroglycerin,
| sosorbide nitrate and the like), ACE | |_ JAN 2005 121 inhibitors (for

exanpl e, ACE inhibitors described above)}lﬁiuretics (for exanple, diuretics
descri bed above), carperitide, ubidecarenone, vesnarinone, am nophylline
and the like. 5 (5) Arrhythm a treating agents Sodi um channel bl ockers
(e.g., quinidine, procainam de, disopyramde, ajinmaline, cibenzoline,

| i docai ne, teinpheaghrenylant sesonesxi Fegihd, 31 opakenverepefdioerd niige, an

pi | si cai nide, phenytoin and the like), p-blockers (e.g., 10 propranolol,

al prenol ol inbatetabhal ,tmoxpr enol aigltat 2nolralct umacebeatebpl ratetaspnmg othe

bi soprol ol, pindolol, carteolol, arotinolol and the |like), potassium
channel bl gekere (imdredi@n odanehe andcbheal ike)tecalkheidunpehastel lbhockers
(e.g., verapam |, diltiazemand the |ike) and the |ike. 15 (6)

Anti coagul gn{;soand antiplatel et agents Sodiumcitrate, activated protein C
tissue factor pathway inhibitors, anti-thronbin IIl, dalteparin sodium

argatsoban, gabgxat¢ca$9di WNs@Zagr el RiMed PSRN A& acid, polymer
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;-l.

L0 |
A solid dosage form for ocoral 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 additiwves, such as
sucrose, milk sugar (lactose), cellulosic saccharide,
mannitol (D-manniteol), 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. Sucn a dosage form can
further contain additives as usual, including inert
diluents, lubricants such as magnesiuam stearate,
preservatives such as parabens and sorbic acid,

25 antioxidants such as ascorbic acid, w«-tocopherol and



beraprost sodium alprostadil, pentoxifylline, tisokinase, 20
streptoki nase and the like. (7) Diabetes treating agents Sul fonyl urg¢asiah 2005
(e.g., tol butam de, chlorpropam de, glyclopyram de, acetohexam d,

t ol azam de, glibenclam de, glybuzole and the Iike), biguanides (e.g.,
metformn 25 hydrochl oride, buformin hydrochloride and the like), a 1 1 JAN

2005 122 ¢l

ucosi dasei nhibitor (e.g., voglibose, acarbose and the |I|ike),

insulin sensitizer (e.g., pioglitazone, tiéglitazone and the like) ,

insulin, gl

ucagon, diabetic conplication treating agent (e.g., epalrestat

and the like) and the like. 5 (8) HDL increasing agents Squal ene

synt het ase
Unst abl e pl
(10) Vasodi

baret han, ¢};onjdi N,  4ret hyl depg

Vasoconstri

inhibitors, CETP inhibitors, LPL activators and the like.
R15legbi | d 24 NG 8gehss MYRB . gnhi bidiofsua kidiasesd NhsBHE kS,
I'at ors Oxyphedrine, diltiazem tolazoline, hexobendi ne,

¥p9559@b%%§3ﬂﬂ$§éyélﬂﬁf&k?éﬂéﬁ aggané)

ct ors Dopam ne,” dobutam né denopam ne and the

e T hARRILS IR, SOAOR, SEPLAY, (ke gecdlaes

Anti bacteri

5

10

15

20

25

Sﬁdéﬁﬁgtfike. A tablet and pill may further be enteric-
coated. An oral liquid formulation may, for example, be a
pharmaceutically acceptable emulsion, sSyrup, elixir,
suspension, solution and the like, which may contain a
pharmaceutically customary inert diluent such as water and
if desired, additives. Such an oral liguid fermulation éaﬁ
be producéd 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
welght, usually about €.5 tec 50% by weight of an inventive
active compound, although the amcount 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
rate, drug combination, degree of the disease treated
currently as well as other factors.

A lipid-rich plague regressing agent containing a
compound of the pressnt invention has a low toxicity and
can be used safely, and its daily dose varies depending on

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



[ 1] Sufonam des 20 Sul fanet hi zol e, sul fi soxazol e, sul f anononet hoxi n,
sul fanet hi zol e, sal azosul fapyridine, silver sulfadiazine and the IlkéJANZME
Qui nol ones Nalidixic acid, pipemdic acid trihydrate, enoxacin, 25

nor fl oxaci n, ofloxacin, tosufloxacin tosilate, 11 JAN 2005 123

ci profl oxacin hydrochl oride, |onefloxacin hydrochloride, sparfloxacin,
fleroxacin and the like. [3] Anti-tubercul ous agents Isoniazid,

et hanbut ol (et hanbut ol hydrochl oride), p-1%sam nosalicylic acid (calcium

p-am nosal i cyl ate),

streptomycin sul fate, kananmycin sulfate, cycloserine and the |ike. [4]
Anti acid-fast bacteria agents 10 D aphenyl sul fone, rifanpicin and the

l'i ke.

10

15

[ 5] +Aat SOMFE)ﬁhda%%@t [ &ed%ﬂrﬁma@l%'pawe yﬁ@aré@fn@ ample,

ganciclovir an

zal of {abi ngnehndiaay g sul Ll AARl AdHUEhe-LHLA0Y ragaefhdctgsaihgs [7]

Anti-spiroc

l'i ke Ant i -H'V agent 15 Zi dovudi ne, Sl ne,

e agents
hyperlipidemia, it may be about 1 to 500 mg, preferably

about 10 to 200 mg as an active ingredient (I] in an oral
formulation, and about 0.1 to 100 mg, preferably about 1 to
50 mg, usually about 1 to 20 mg as an active ingredient [I]
in a parenteral formulation for an adult (60 kg), a dose

within which exhibited no toxicity.

The present invention also provides:
(1) a pharmaceutical composition comprising a compound of
the present invention with a concomitant drug (hereinafter
raferred to as a concomitant formulation},
{2} a method £for regressing a lipid-rich plaque which
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
unstable langina, peripheral artery occlusion, restenosis
after percutanecus transluminal coronary angioplasty (PTCA),
hypercholesteremia, atherosclerosis, ischemic heart disease
such as myocardial infarction, cerebrovascular impairment
such as cerebral infarction and apoplexy by administering a

combination of an effective amount of a compound of the

pyr azi nam de, ethi onam de, prothionam de, rifanpicin,



Tetracyclin hydrochloride, anpicillin, piperacillin, 20 gentanycin,

di bekaci n, kanendonycin, I|ividomycin, tobranycin, am kacin, fradiogxcmﬂzmﬁ
sisomcin, tetracyclin, oxytetracyclin, rolitetracyclin, doxycycl
anpicillin, piperacillin, ticarcillin, cefalotin, cefapirin,

cefal oridine, cefaclor, cefal exin, cefroxadine, cefadroxil, 25 cefanmandol e,
cefotoam cefroxine, cefotiam cefotiam 11 JAN 2005 124 hexetil, cefuroxinme
axetil, cefdinir, cefditoren pivoxil, ckitazidine, cefpiramde,

cefsul odi n, cefnenoxime, cefpodoxime proxetil, cefpirone, cefozopran,
cefepinme, cefsulodin, cefnenoxine, cefnetazole, cefmnox, cefoxitin, 5

cef buperazone, |atanoxef, flonoxef, cefazolin, cefotaxine, cefoperazon,

cefti zoxi nBreaBXA! 3Gl 1N eNaYsh Ne £ £54F ] 32€8kBLNAZ T eONaEn AN £ NeET
salts, griseofulvin, Jlankacidin [J.Antibiotics, 38, 877-885 (1985)] and

the Iike. Q&é)té”E'EH%&%h agents 10 [1] Polyethylene based anti biotics
(e.g., anphotéricin B, nystatin, trichonycin). [2] Giseoful vin,
pyrrolnitrin and the like. [3] Cytosine netabilism antagonists (e g.,
flucytosine). [4] Imdazole derivatives (e.0., econazole clotrimzol e,
15 m conazole n trate bi f onaz Croce nazole %ﬁ%rlazole derlvatlves

(e.g., fluconaz WQQ%HEHh 0 5 iy 5% bﬁ%%d
2R)-2-(2,4-difl he
2R 2 ) ggrc%%wyr@ 43#r?%%oprismpﬁaaﬁpfl@n[ana% for example,

be the pharmaceutical components other than the inventive
compounds described above and other hyperlipidemia treating
agents, diuretics, hypertension treating agents, cardiac
failure treating agents, arrhythmia treating ageees,
10 anticeoagulants, antiplatelet agents, diabetes treating
agents, HDL increasing agents, unstable plagque stabilizing
agents, vasodilators, vasoconstrictors, hypertensive agents,
antibacterial agents, antifungal agents, non-steroidal
antiinflammatory agents, steroidal agents, immuncregulating
15 agents, antiprotczoal 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,



(2,2,3,3-tetraf | uoropropoxy) phenyl -3-(2H,4H) -1, 2,4- 20 triazolone). [6

[ 6]
Thi ocarbam ¢ acid derivatives (e.g., trinaphthol). [7] Echinocandip1@@ﬁqm5
derivatives (e.g., caspofangine, FK- 463, V-Echinocadin) and the |ike. (15)
Non- steroi dal antiinflammatory agents 25 Acetam nophen, fenasetin,
et henzam de, sul pyrine, 11 .1AN 2005 125 antipyrine, mgrenin, aspirin,
mefenam c acid, flufenam c acid, diclofenac sodium | oxoprofen sodi um
phenyl but azone, i ndomet hacin, ibuprofenil&etoprofen, naproxen, oxaprozin,
fl urbi profen, fenbufen, pranoprofen, floctafenine, epirizol, 5 tiaramde
hydrochl ori de, zal toprofen, gabexate nesilate, canostat nesil ate,
ul i nastatin, colchicine, probenecid, sulfinpyrazone, benzbronmarone,

al | opurinokigaedi umrg@isthi ddlicial abRibsedirym hylArenale r sothédiating
salicylate, norphine hydrochloride, salicylic acid, atropine, scopolam ne,

LO nor phi nge rBetNi dhAgq tb@wor RaN Ammdeh P £k« IAPTOx -t LYY BERhRRe and

their salts. (16) Steroidal agents Dexanethasone, hexestrol, methimzole,
{1 uor oci nof bRAPRAEPSH qR DRI LLEILEY, AR, REThA eck, HoARERERLES 10
acetal e Iyt 00Or Hh SRR oF\NOGIELIGL AN, £ bEF! oEhS890%. Lo g0al 2,

5 and the like, with  hyperlipidemia treating agents,
diuretics, hypertension treating agents, cardiac failure
treating agents, arrhythmia treating agents, anticoagulants,
antiplatelet agents, diabetes treating agents, HDOL
increasing agents, unstable plagus stabilizing agents béinq

10 preferred. Concomitant drugs other than those described

above are specifically those listed below.

(1) Hyperlipidemia treating agents
HMG-ColA reductase inhibitors (e.g.,fluvastatin,
15 cerivastatin, atorvastatin and the like), fibrates (e.g.,
simfibrate, clofibrate aluminium, clinofibrate, fenofibrate
and the like), anion exchange resins (e.g., cholestyramide
and the like), nicotinic acid formulations (e.g., nicomol,
niceritrol, tocophercol nicotinate and the like), polyvalent
20 unsaturated fatty acid derivatives {(e.g., ethyl
icosapentate, polyene phosphatidylcholine, melinamide and
the like), vegetable sterols (e.g., y-oryzanol, soysterol
and the like), elastases, sodium dextran sulfate, squalene

synthetase inhibitor, CETP inhibitor, ethyl 2-chloro-3-[4-

N\
[$2)

(2-methyl-2-phenylpropoxy)phenyl]propionate [Chem. Pharm.



Cycl osporin, tacrolinus, gusperinus, azathioprine, 20 anti-|lynph serum
dried sul fonated i mmunogl oburin, erythropoietin, colony stlnulatlng1JAN2m5
factor, interleukin, interferon and the like. (18) Antiprotozoal agents
Metroni dazol e, tinidazole, diethylcarbamadine citrate, 25 quinine
hydrochl ori de, quinine sulfate and the like. 1 1 JAN 2005 126 (19)
Anti-ul cer agents Metocl opram de, histidine hydrochloride, |ansoprazole,
met ocl opram de, pirenzepine, cinetidine, 1d&nitidine, fanotidine,
urogastrine, oxethazaine, proglumde, 5 oneprazole, sucralfate, sulpiride,
cetraxate, gefarnate, aldioxa, teprenone, prostaglandin and the |Iike. (20)
Bronchospasnol yti c expect orants Ephedri ne hydrochl ori de, noscapi ne

hydrochl orisde.l . ,cadgi e gehospies e(1 T hydr oeodenael phosphat e, i soprotereno
10 hydrochl oride, ephedrine hydrochloride, mnethylephedrine hydrochl oride,
noscapi ne hydr oghl-@iiide, aroclam de, chlorfesianol, picoperidani ne,

cl operastine, protokylol, isoproterenol, sul butanol, terbutaline,

oxynet ebanol 5 R hydr dext @H?% 15
oxycodone hydrogﬁﬁ%?|§% dlngggkgg%eghospha%e P@%%?gfﬁgyg%?gégggqge

pentoxyver|ﬁgéggkﬁﬁﬁﬁﬁggkﬁiedanol5$%ﬁ%%$g%%rlde gce§gﬁigggthggglggne5|n

br omhexi ne anbr ox 1oride, cyst

ethyl%ysteh %rorlumethla21de, methyclothiazide, penfluthiazide,
poelythiazide, trichloromethiazide and the 1like), lcop
diuretics {ciortharidone, clofenamide, indapamide,

mefruside, meticrane, sotoclazone, tripamide, gquinethazone,
metolazone, furosemide, mefruside and the like), potaséium
10 retaining. diuvretics (spironoclacton, triamterene and the
like).
{3) Hypertension treating agents
[1] Sympathetic nerve suppressants
o, 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 like), a
20 blockers (e.g., bunazosin, doxazocin, prazosin, terazosin,
urapidil and the 1like), B blockers (e.g., propranoclol,
nadolol, timclol, nipradilel, bunitrolcl, indenolol,
penbutolel, carteclecl, carvedilcl, pindoleocl, acebutolol,
atenclol, bisoprolol, metoprcleol, labetalol, amosulalol,

25 arotinolol and the like).



hydrochl ori de, carbocysteine and the |ike. 20 (21) Sedatives Chlor?uaﬁaﬁﬁne
hydrochl ori de, atropine sulfate, phenobarbital, barbital, amobar bi tJ4N,
pentobarbital, thiopental sodium thianylal sodium nitrazepam estazolam
flunitrazepam hal oxazolam triazolam flunitrazepam 25 bronoval eryl urea,
chloral hydrate, triclofos sodiumand the 1 1 JAN 2005 127 like. (22)
Anest hetics (22-1) Local anesthetics Cocai ne hydrochl ori de, procaine
hydrochl odie, 5 |idocaine, dibucaine hyd¢®chloride, tetracaine

hydr ochl ori de, nepi vacai ne hydrochl ori de, bupivacai ne hydrochloride,
oxybuprocai ne hydrochl ori de, ethyl am nobenzoate, oxethazaine and the
like. (22-2) System c anesthetics 10 [1] Inhal ation anesthetics (e.g.,

et her, hal ¢2havesodifmowvss oxi de, enflurane, enflurane), [2] |ntravenous
anesthetics (e.g., ketam ne, droperidol, thiopental sodium thianylal

sodi um pent obaghiltalyr andnheell | kentbydrd¥cAnxi @ i c ageni sd Db azepam

| orazepam oxazepam chl ordi azepoxi de, nedazepam oxazolam cl oxazol am

clotiazepap cRrazgRam), etdzotampfddidi azgpasdhpdrexyzi nei ershdheihéke.
benidipine, amlodipine, aranidipine and the like),

5 phthalazine derivatives (e.g., budralazine, cadralazine,
ecarazine, hydralazine, todralazine and the like} and the
like.

[3] ACE inhibitors
Alacepril, captopril, cilazapril, delapril, enalapril,

LO lisinoprii, temocapril, trandelapril, gquinapril, imidapril,

benazepril, perindopril and the like.
[4] AII antagonists

Losartan, candesartan, valsartan, telimisartan,
irbesartan, forasartan and the like.

L5 [5] Diuretics {(for example, diuretics described above)

{4) Cardiac failure treating agents
Cardiotonic agents (e.g., digitoxin, digoxin,

methyldigoxin, lanatoside C, proscillaridine and the like),

o, R-stimulants (e.qg., epinephrine, norepinephrine,
20 iscproterenol, dopamine, docarpamine, dobutamine,
denopamine and the like), phosphodiesterase inhibitors

(e.g., amrinone, milrinone, olprinone hydrochloride and the
likey, calcium channel sensitivity promoters (e.g.,
pimobendan and the like), nitrate agents (e.g.,

25 nitroglycerin, isosorbide nitrate and the like), ACE



(24) Antipsychotic agents 20 Chl or promazi ne hydrochl ori de,

prochl oroperazine, trifluoperazine, thioridazine hydrochloride, A 2005
per phenazi ne hydrochl ori de, perphenazi ne nal eate, fluphenazine enéét%gie,
prochl operazi ne nal eate, | evonepromazi ne mal eate, pronethazine
hydrochl ori de, hal operidol, bronperidol, 25 spiperone, reserpine,

cl om pram ne hydrochloride, sulpiride, 11 .1 AN 2005 128 zotepi ne and the

i ke. (25) Muscle relaxants Pridinol, tubdturarine, pancuronium

t ol peri sone hydrochloride, chlorphenesin carbamate, baclofen, 5

chl ormezanone, nephenesin, chl ozoxazone, eperisone, tizanidine and the
like. (26) Antiepileptic agents Phenytoin, ethosuxim de, acetazol am de, -

chl ordi azepgaxigetokki NBtdadiRARp16Qr RAMZERhNBi o2 RRERADAN t @bove) ,
pri m done, sulthiam sodiumval proate, clonazepam diazepam nitrazepam

and the |y 6RTLoAN | ASPr eS8aISId M PLARI-AR, & OTHRLATY BRI NOXRLLL | Ne,

pheneridine, amtriptyline hydrochloride, nortriptyline hydrochloride, 15

aroxan . B BRASE el SLAGILAT e IoPLEELLORHUT S S PR
ant agoni st %he like.
5 (5) Arrhythmia treating agents
Sodium channel blockers (e.g., guinidine, procainamide,
disopyramide, ajimaline, cibenzoline, lidocaine, diphenyl
hydantoin, mexiletine, propafenone, flecainide,
pilsicainide, phenytoin and the like), (-blockers (e;é.,
10 propranolel, alprenolol, bufetolol, oxprenolel, atenolecl,
acebutolol, metoprolel, bisoprolol, pindelol, carteolol,
arctinolol and the like), potassium channel blockers (e.g.,
amiodarcne 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, scdium ozagrel, ethyl icosapentate,
beraprost sodium, alprostadil, pentoxifylline, tisokinase,
20 streptokinase and the like.
(7) Diabetes treating agents
Sulfonyl ureas (e.g., tolbutamide, chlorpropamide,
glyclopyramide, acetohexamid, tcolazamide, glibenclamide,
glybuzole and the 1like}, biguanides (2.g., metformin

25 hydrochlcride, buformin hydrocnloride and the like), «-



Leval | or phan, nal or phi ne, nal oxone and their salts and 20 the like. (29)
Antitunor agents 6-0-(N- Chl oroacetyl carbanoyl ), funmagilol, bleonycin

net hotrexate, actinonycin D, mtonycin C daunorubicin, adriamyciqm, jaN 2005
neocar ci nostatin, cytosine arabinoside, 25 fluorouracil,

tetrahydrofuryl -5-fluorouracil, picibanil, 11 JAN 2005 129 | enti nan,

| evam sol e, bestatin, azinmexon, glycyrrhizin, doxorubicin hydrochloride,
acl arubi ci n hydrochl oride, bleonycin hydEachl oride, peplomycin sulfate,
vincristine sulfate, vinblastine sulfate, irinotecan hydrochloride, 5
cycl ophospham de, nel phal an, zisul phan, thiotepa, procarbazine
hydrochl ori de, cisplatin, azathioprine, nercaptoprine, tegafur, carnofur,
cyt ar abi ne glureishylalsesinesidrane, (esf.Qst evaened bpiseni onahebotsest aatier ehe
enant hate, nepitiostane, fcsfestrol, chlormadi none acetate, LO |euproline

acetate, buserelinracatial eanddiedif{e.q(3Pidnticatbesgi €Erggentszone
Di phenhydr am ne, chl or phenyram ne, tripel ennam ne, nethodiram ne,

clem zol e, .disph I i ne,; t:hoxy i-ne, by rog@gﬁ' ;
tranilast,aﬁg rgg¥rﬁ%%§%!'aﬁfg¥§ﬁ§§, @Eﬁgﬁﬁgﬁ?, Egggt?}gn, ter%gﬁgg%%g,

27 DSBS AL e P P e vt
5 (8) HDL increasing agents
Squalene synthetase inhibitors, CETP inhibitors, LPL
activators and the like.
{9) Unstable plague stabilizing agents
MMP inhibitors, kinase inhibitors.
L0 (10) Vasodilators
Oxyphedrine, diltiazem, tolazoline, hexobendine,
bamethan, clonidine, methyldopa, guanabenz and the like.
{11y Vasoconstrictoers
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, suifisoxazole, sulfamonomethoxin,
sulfamethizole, salazosulfapyridine, silver sulfadiazine
and the like.
[2] Quinclones
Nalidixic acid, pipemidic acid trihydrate, enoxacin,

25 norfloxacin, ofloxzacin, tosufloxacin tosilate,



[1] Vitamn As: Vitamn Al, Vitamn A and retinol 2?0 palmtate. iﬁ] 2005
Vitamn Ds: Vitamn D, D, D3, D4 and O [3] Vitam n Es: a-tocoph o%ﬂ
(3-tocopherol, y-tocopherol, 5-tocopherol, dl-a-tocopherol nicotinate. [4]
Vitamn Ks: Vitamn K1, K, K3 and K4. 25 [5] Folic acid (vitamin M and
the like. 11 JAN 2005 130 (32) Vitam n derivatives Various vitamn
derivatives such as vitam ne D3 derivarives including
5,6-trans-chol ecal ci ferol, 2,5- hydroxychaBecal ciferol,

1- a- hydroxychol ecal ciferol and the 5 like, vitam n Dz derivatives including
5,6-trans- ergocalciferol and the like. (33) Anti-asthmatic agents

| soprenal i ne hydrochl oride, sal butanol sulfate, procaterol hydrochloride,

terbutaling;gufrab&acil0 WydRIQAW e hy drQedd sk sleint URPAUEERObride,
hydr ochl ori de, orciprenaline sulfate, fenoterol hydrobrom de, ephedrine

hydr ochl ori grfhgrgggggi@mégay%#ga éRgt%ﬁgﬂ}qQ@yonide, flutropium
S

brom de, tﬁgophyl I'ne, "am nophylTine, sodium cronoglicate, tranil ast,

repirinast, .ani,exanox, i i | ast etotifen, terfenadine, nequitazine,
pranlukast[deﬁgﬁé,%uggfé%géﬁgéfﬁg gfgnethasone, pr edni sol one,

ydrocortl sone. ¢ BecLarel a2sgn dhSLOH 1AL SN, Mol kiSen(3lae , -
5 aminosalicylic acid (calcium p-aminosalicylate),
pyrazinamide, ethicnamide, prothionamide, rifampicin,
streptomycin sulfate, kanamycin sulfate, cycloserine and
the like.
[4] Anti acid-fast bacteria agents
10 Diapﬁenylsulfone, rifampicin and the like.
[5] Anti-viral agents.
Idoxuridine, acyclovir, vidarabine, ganciclovir and
the like.
[6] Anti-HIV agent
15 Zidovudine, didanosine, zalgitabine, 1ndinavir 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



FI avoxat e hydrochloride and the |ike. 20 (35) Atopic dermatitis trffégpqm5

agents Sodiumcronoglicate and the like. (36) Allergic rhinitis
agents Sodi um cronoglicate, chlorphenyram ne nal eate, alinenazine
tartrate, clemastine fumarate, 25 honochlorcyclizine hydrochl oride,
terfenadi ne, nequitazine 11 JAN 2005 131 and the like. (37) Qhers
Hydr oxycam di aseri ne, negestrol acetate, _nicergoline, plostaglandins and
the like. 5 By neans of a conbination of1§4conpound of the present

i nvention with a concomtant drug, for exanple, the following effects are
experienced. (1) The dose or the side effect of a conpound of the 10
present invention or a salt thereof or a prodrug thereof and a concom tant
drug can b&sxewerl t haafuhesénahaxrajien cafdnnir(2)co dhffara spitgoxil,

t herapeutic effect can be obtained against acute coronary artery syndrone
such as acuedtalidyecar di atefipf@rcidon andcabstabiienangi nagfpenvpheral
artery occlusion, restenosis after percutaneous translum nal coronary

angi opl ast ye(fP0GA)x imey perchet £51 er erifa i rateer 0osod By ospisan) scheffepihear t

di sease

I ng

cefsulodin, cefmenoxime, cefmetazcle, cefminox, cefoxitin,
5 cefbuperazone, latamoxef, flomoxef, cefazolin, cefotaxime,
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] Polye;hylene—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,
L5 miconazole nitrate, bifonazole, croconazole}.
[5] Triazole derivatives (e.g., fluconazcle, itraconazole,

azole-based compound [2-{ (1R, 2R)-2-{2,4-difluorophenyl)-2-
hydroxy-l-methyl-3-(1H~-1,2,4-triazol-1-yl)propyli—-4-[4-
(2,2,3,3-tetrafluoropropoxy)pnenyl-3-(2H,4H)-1,2,4-

20 triazolone).
[6] Thiocarbamic acid derivatives (e.g., trinaphthol).
[7] Echinoccandin-based derivatives (e.g., caspofamgine, FK-
463, V-Echinocadin) and the like.
(15) Non-steroidal antiinflammatory agents

25 Acetaminophen, fenasetin, ethenzamide, sulpyrine,



such as nyocardial infarction and angi na pectoris, 20 cerebrovasculfq 1AN 2005
i npai rment such as cerebral infarction and apoplexy as well as thronbus
formation. (3) A wide therapeutic effect can be obtai ned agai nst various
di seases acconpani ed with di seases developed in association with acute
coronary artery syndrome such as 25 acute nyocardial infarction and

unst abl e angi na, peripheral 11 JAN 2005 132 artery occlusion, restenosis
after percutaneous translum nal coronaryZangi opl asty (PTCA),

hyper chol esterem a, atherosclerosis, ischem c heart di sease such as
nyocardi al infarction and angina pectoris, 5 cerebrovascul ar inpairnment
such as cerebral infarction and apoplexy as well as thronbus formation.
Wien usi ngaatdogpaned afiidienijmesespiimwventmefenamicorigiiggt i Dhufehlmac
concomtant drug, the timngs of the admnistrations of the conpound of

t he presentciigyedticon fk@aand ddiensonetgroiiedrigd ane, neteppibhcakanky
limted, and the conpound of the present invention or its pharnaceuti cal
conposi ti ORnaRA=ERBEANCOM SRS £ R UT 1t dd S RN MRGeUbikedl, 62apeskihon can
be given to a subject S|nultaneousiy or at a certain tine interval. The
dose of a ' dr j a | : oS d
cIinicalIy??gggqbggﬁggfeg%gggﬁg%¥igﬁg*gngepéﬁgi2§%§$%¢E§%§§£2?§ﬂ?gg¥gf

di sease. combl-nathan ADErbBR1LLYSe, TNEaR0BbRLELRAT QO0HRIRO M DE L ate,

concofi t an ornulatio

camostat mesilate, ulinastatin, colchicine, probenecid,

sulfinpyrazone, benzbromarone, allopurinel, sodium gold

thiomalate, sodium hyaluronate, sodium salicylate, morphine

hydrochloride, salicylic acid, atropine, scopolamiﬁé,
10 morphine, pethidine, levorphanol, ketoprofen, naproxen,

oxymorphone and their salts.

(16) Steroidal agents

Dexamethasone, hexestrel, methimazcle, betamethasone,

triamcinclone, triamcinolone acetonide, fluorocinonide,
15 fluoroccinolone acetonide, prednisclone, methylprednisoclone,
cortisone acetate, hydrocortisone, fluorometholone,

beclometasone dipropionate, estriocl and the like.
(17) Immunoregulating agents

Cyclosporin, tacrolimus, gusperimus, azathioprine,

20 anti-lymph serum, dried sulfonated immunoglecburin,

erythropoietin, colony stimulating factor, interleukin,
interferon and the like. |
(18) Antiprotozoal agents

Metronidazole, tinidazole, diethylcarbamadine citrate,

25 quinine hydrochloride, gquinine sulfate and the like.



of the present invention is not particularly limted, 20 provided that the
conpound of the present invention and the concom tant drug are combijmegay 7005
upon admi nistration. Such an adm nistration node may, for exanple, be %m%
an admnistration of a single fornulation obtained by fornulating a
compound of the present invention and a 25 concom tant drug sinultaneously,
(2) a simultaneous 11 JAN 2005 133 administration via an identical route of
two formul ati ons obtained by formul ati n2@ conpound of the present
invention and a concomtant drug separately, (3) a sequential and
intermttent admnistration via an identical route of two 5 fornul ations
obt ai ned by fornul ating a conpound of the present invention and a ’
concom t ant18yugnsépatatel ygefds a sinultaneous adm nistration via
different routes of two fornulations obtained by formulating a conmpound of
the present inMepbk0BpanflideGORGeRiibanl dryly earstdd,y, ldjomrddible,
sequential and intermttent admnistration via different routes of two
fornul ati %ét@@l@bgﬁﬁliéké, for il At M #he CONPRUREQHIRBE Presantt i dwes) i on

and a concomtant drug separately (for exanple, inventive conpound or its

phar maceut gl 6IROS L 0Nl auedh by concouthant,ideyo of pod K de,

phar maceut i cal' conpositi on, I nverse order) and the i ke. A concom tant
L OBkl D81 RE CoC L L IYERL] O PS: - 2ub PW LK SHdve, AL £ MR 2%,
aldioxa, teprenone, prostaglandin and the like.
(20) Bronchospasmclytic expectorants
Ephedrine  hydrochloride, noscapine hydrochloride,

codeine phosphate, dihydrocodeine phosphate, isoprotereﬁol

10 hydrochloride, ephedrine hydrochloride, methylephedrine

hydrochloride, noscapine hydrochloride, aroclamide,
chlorfesianol, picoperidamine, cloperastine, protokylol,
isoproterenol, sulbutamol, terbutaline, oxymetebanol,

morphine hydrochloride, dextromethorphan hydrobromide,
15 oxycodone hydrochloride, dimemorfan phosphate, tipepidine
hibenzate, pentoxyverine citrate, clofedancl 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, triazolan, flunitrazepamn,

25 bromovalerylurea, chloral hydrate, triclofos sodium and the



20 invention and/or a concom tant drug described above are mxed with a
phar macol ogi cally acceptable carrier in accordance with a nethod kn wG mﬁm%
se to forma pharmaceutical composition, for exanple, a tablet (incl é
sugar-coated and filmcoated tablets) , powder, 25 granule, capsule

(i ncluding soft capsule), solution, 11 JAN 2005 134 injection fornul ati on,
suppository, sustained release fornulation and the |Iike, which can safely
be given orally or parenterally (e.g., i&pically, rectally,

intravenously). An injection formulation may be given intravenously, 5

i ntranuscul arly, subcutaneously, into an organ, or directly into a |esion.
A pharmacol ogi cally acceptable carrier which may be enployed for producing
a concom tapk=formul ati on of the present invention may, for exanple, be
various organic and LO inorganic carrier materials enployed customarily as
pharmaceutieal RBLERhaks guch as excipients, lubricants, binders and
d|S|ntegrants ina solid formul ation, solvents, dissolution aids,

suspendi ng e t arting agents, bufferring agents and
analgesic ggn?z Lﬁbgglg% 5&%%:Q%1nulatlon Furthernore, other additives

such as ordlnar¥ reserva iV nt|o |dant colorantsql(¥€ ers
adsor bent s, Pﬁg 8 entsiwgﬁ é:l added E?]h “Ai'tabl e "4

exci pLent for exanple,, be | ctose u
p% T?éoca?ne, P& di bucafino Y och?brlde, tetracaine
hydrochleoride, mepivacaine hydrochloride, bupivacaine
hydrochloride, oxybuprocailne hydrochleoride, ethyl

aminobenzoate, oxethazaine and the like.
(22-2) Systemic anesthetics

10 [1] Inhalation anesthetics (e.g., ether, halothane, nitrous
oxide, enflurane, enflurane),
[2} Intravencus anesthetics (2.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, haloperidel, bromperidol,

spiperone, reserpine, clomipramine hydrochloride, sulpiride,

1t
w



20 mannitol, starch, corn starch, crystalline cellulose, light silicate
anhydride and the like. A lubricant may, for exanple, be magnesium {1 (AN 2005
stearate, calciumstearate, talc, colloidal silica and the Iike. A binder
may, for exanple, be crystalline cellulose, 25 sugar, D-mannitol, dextrin,
hydr oxypropyl cellul ose, 11 JAN 2005 135 hydroxypropyl net hyl cell ul ose,

pol yvi nyl pyrrolidone, starch, sucrose, gelatin, nethyl cellul ose, sodium
car boxynet hyl cellul ose and the |iKke. Aléisintegrant may, for exanple, be
starch, 5 carboxynethyl cellul ose, cal cium carboxynethyl cellul ose,

sodi um car boxynet hyl starch, L-hydroxypropyl cellulose and the like. A

sol vent may, for exanple, be water for injection, alcohol, propylene

gl ycol , neggagoine sesamehoilikeorn oil, LOolive oil and the like. A

di ssolution aid may, for exanple, be polyethylene glycol, propylene
glycol, D nijnpdgl1denrgybxhepzoate, ethanol, trisam nonethane,

chol esterol, triethanol am ne, sodium carbonate, sodiumcitrate and the
like. 15 A suspgpding,agent cgBycutakiaxanpl ganberanduid,act antl pesuictvres
stearyl triethanolamne, sodium|lauryl sulfate, [|aurylam nopropionic acid,

| eci t hin, ﬁﬁgég%g€ﬁ£9€échloﬂdﬁiorﬁgggggmpniun&gbb@ﬁhd@, gl yegrdlmfen,
an e

nonost ear at i ke; hydrophilic polynmer such as pol yvinyl al cohol
pOIyVényI chlormezanone, mephenesin, chlozoxazone, eperisone,

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 amoxapiline, 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
6-0- (N-Chloroacetylcarbamoyl), fumagilol, bleomycin,
methotrexate, actinomycin D, mitomycin C, daunorubicin,
adriamycin, neocarcinostatin, cytosine arabinoside,

25 fluorouracil, tetrahydrofuryl-5-fluorouracil, picibanil,



20 pyrrolidone, sodium carboxynethyl cellul ose, nmethyl cellul ose,

hydr oxynet hyl cel | ul ose, hydroxyethyl cellulose, hydroxypropyl cel 1l AN 2005
and the like. An isotonicity inparting agent nay, for exanple, be glucose,
D-sorbitol, sodiumchloride, glycerin, Dmannitol 25 and the like. 1 1 JAN
2005 136 A buffering agent may, for exanple, be a buffer solution of a
phosphate, acetate, carbonate, citrate and the |ike. An anal gesic may, for
exanpl e, be benzyl alcohol. 5 A preserva]tﬁ/e may, for exanple, be a

p- oxybenzoat e, chl orobutanol, benzyl al cohol, phenethyl al cohol,
dehydroacetic acid, sorbic acid and the |ike. An antioxidant may, for
exanple, be a sulfite, ascorbic acid, a-tocopherol and the like. 10 Thé
rati o bet weemt Bngonpoladanisehe, pr bsehatiinventizdmexand a Wammomhiain dr ug
in a concomtant fornulation of the present invention nay be sel ected
appropri atébyoonbfben babysdrofthibeitar,get aclawtianc di $eabmchlxFote,
exanpl e, the anount of a conpound of the present invention contained in a
conconi t arpléenpulat i opdodchiher ige esepdplswenin ons sl fistm) | wiatmistidd to
100 % by weight, preferably about 0.1 to about 50 % by wei ght, nore
preferabl ys@bpsite 0. Svignaheut n20 Uubyawei ghti Hased «am t M/drochloride,

5 cyclophosphamide, melphalan, zisulphan, thictepa,
procarbazine nydrochloride, cisplatin, azathioprine,
mercaptoprine, tegafur, carmofur, cytarabine,

methyltestosterone, testosterone propionate, testosterone
enanthate, mepitiostane, fosfestrol, chlormadinone acetate,
L0 leuproline acstate, buserelin acetate and the lile.

(30) Anti-allergic agents

Dipnenhydramine, chlorphenyramine, tripelennamine,
methodiramine, clemizole, diphenylpyraline,
nmethoxyphenamine, sodium cromoglicate, tranilast,

L5 repirinast, amlexanox, ibudilast, ketotifen, terfenadine,

mequitazine, azelastine, epinastine, ozagrel hydrochloride,

pranlukast hydrate, seratrodast and the like.

(31) Lipid-soluble wvitamins

[1] Vitamin As: Vitamin A, Vitamin A, and retinol
20 palmitate.

[2] Vitamin Ds: Vitamin D,, D,, D5, D, and Ds.

[3] Vitamin Es: wo-tocophercl, p-tocophercol, y-tocopherol,

5-tocophercol, dl-a~tocopherol nicotinate.

(4] Vitamin Ks: Vitamin K,, K,, K, and K,.

25 [5] Folic acid {(vitamin M} and the like.



20 entire formul ation, although it may vary depending on the dosage form
The anpunt of an concomtant drug contained in a concomtant fornulgqtgml%ﬁ
of the present invention is usually about 0.01 to 100 % by wei ght,
preferably about 0.1 to 25 about 50 % by weight, nore preferably about 0.5
to about 11 I AN 2005 137 20 % by wei ght based on the entire formulation,
al though it may vary depending on the dosage form The anpunt of an
additive such as a carrier contained in3® concomtant fornulation of the
present inventionis 5 usually about 1 to about 99.99 % by wei ght,
preferably about 10 to about 90 % by wei ght based on the entire
formul ation, although it may vary depending on the dosage form Simlar
anount s nag3§p~@fpg yedial s whepsa conpound 10 of the present invention
and a concomtant drug are formulated separately. Such a formul ati on can
be_produced by @, fethod kaoun.oPelycis Wit Gfed s ephoyed usudldwida ap,

or exanpl e

Pnventi on and a _concom tant drug cag be.LorTulalad wilh ol sper

b e e e o

hydrOxypro%$¢ﬁ%%ﬁ9¢6%%??gF6 gro gxtqﬁﬁwy ’%iyéﬁé'éggf%Ef%96fagﬁu the
5 like, vitamin D, derivativeas including 5,6-trans-

ergocalciferol and the like.

(33) Anti-asthmatic agents

Isoprenaline hydrochloride, salbutamol sulfate,
procaterol hydrochloride, terbutaline sulfaﬁe,
10 trimetoguinol hydrochloride, tubobutercl hydrochloride,

orciprenaline sulfate, fenoterol hydrobromide, ephedrine
hydrochloride, ipratropium bromide, oxitropium bromide,
flutropium bromide, theophylliine, aminophylline, sodium
cromoglicate, tranilast, repirinast, amlexanox, ibudilast,
15 ketotifen, terfenadine, mequitazine, pranlukast hydrate,
seratrodast, dexamethasone, prednisolone, hydrocortisone,
peclometaason 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
Scdium cromoglicate, chlorphenyramine maleate,
alimemazine tartrate, clemastine fumarate,

25 homochlorcyclizine hydrochloride, terfenadine, meguitazine



stabilizer (e.g., ascorbic acid, sodiumpyrosulfite), a surfactant Qﬁ g 2005
pol ysorbate 80, nmacrogol), a solubilizing agent (e.g., glycerin, eth L P?,
a buffering agent (phosphoric acid and its alkali metal salt, citric acid
and 25 its alkali netal salt and the Iike) , an isotonizing agent 11 JAN
2005 138 (e.g., sodiumchloride, potassiumchloride, mannitol, sorbitol,
gl ucose), a pHnodifier (e.g., hydrochlgfgc acid, sodium hydroxide), a
preservative (e.g., ethyl p- oxybenzoate; benzoi c aci d, nethyl parabene,
propyl parabene, 5 benzyl al cohol), a solubilizer (e.g., concentrated
glycerin, meglumne), a solubilizing aid (e.g., propylene glycol, sugar),
an anal gesic (e.g., glucose, benzyl alcohol) into an aqueous fornulation
for injectdosh, tioe H%ggolved, suspended or enulsified in a vegetabl e oi
such as olive LO oil, sesane oil, cottonseed oil and corn oil and in a
sol ubi l'i zi by7 hi @tRech as propyl ene glycol to forman oily fornulation,
wher eby producing an injection formulation. In order to obtain an oral
dosage form a hpdhodykaowndipeerrseei sneggistyed BeedahsactnigeigRehteve
conmpound or a 15 concomitant drug for exanple with an excipient (e.g.,
| act ose, sppyastagiandbhhs andi shet égkant (e.g., starch, cal cium carbonate),
a binder (e.g., starch, gum Arabic, carboxynethyl cellul ose, polyvinyl
pyrroti done, hydroxypropyl cellulose) or a glidant (e.g., talc, 20
magnesi um st earate, pol yethyl ene glycol 6000) into a

By means of a combination of a compound of the present

invention with a c¢oncomitant 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 unstable angina, peripheral
artery occlusion, restenosis after percutaneous
transluminal corcnary angioplasty (PTCA),

hypercholesteremia, atherosclerosis, ischemic heart disease

such as myocardial infarction and angina pectoris,
20 cerepbrovascular 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 1in

association with acute coronary artery syndrome such as

25 acute myocardial infarction and unstable angina, peripheral



desired shape, which is then, if necessary, coated for the purpo m h
taste masking, an enteric property or a sustained rel ease perforian@% %g
means of a coating nmethod known per se, whereby obtaining an oral dosage
form Such 25 a coating may, for exanple, be hydroxypropylmethyl 1 1 JAN
2005 139 cellul ose, ethyl cellul ose, hydroxymethyl cellul ose,

hydr oxypropyl cellul ose, pol yoxyehtyl ene glycol, Tween 80, Pluronic F68,
cel lul ose acetate phthal ate, hydroxyprodpad nethyl cellul ose phthal at e,
hydroxynet hyl 5 cellul ose acetate succinate, Eudragit (Rohm German,

met hacrylic/acrylic acid copolyner) and a colorant (e.g., iron oxide red,
titani um di oxide). An oral dosage formmy be an instantaneous rel ease-

fornylatiq&ggr@.sus@@émggibﬁLeaseré@t@nbaﬁbon. Hrdeor exgm@itameousler to
obtain a suppository, a nethod known per se is enployed to convert an

i nventive . COMDOURILQL conconkhaRhadkug i Nt 0 a3y iQid sy aqueous(Bptad,
sem -solid or liquid suppository. An"oily base enployed in a conposition

descri bed npl,e; = [ s 15 fatdn | '
locg | cocad b Tares b B B T RO, o T e e ety

Sosams o] $1Eh) ba o Fo LR L Bhcee i 5 (O nedl AnedEt Sdetulisfe- -
il lﬁgy b%f&'gﬁﬁ%%"gﬁ?%rg'i cal; 20929 propyleng ghygel . AN AN Aaugoys gel
apoplexy as well as thrombus formation.

Wnen using a compound of the present invention in
combination with a concomitant drug, the timings of the
administrations of the compound of the present inventioﬁ

L0 and the concomitant drug are not particularly limited, and
the compound of the present invention or its pharmaceutical
composition and the concomitant drug or 1its pharmaceutical
composition can be given to a subject simultaneously or at
a certain time interval. The dose of a concomitant drug

L5 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 is 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 Dby
formulating a compound of the present invention and a

25 concomitant  drug simultansously, (2} a simultaneocus



be natural gums, cellul ose derivatives, vinyl polyners and acrylic acid

pol yners. A sustained release formul ati on descri bed above may, for 11JANﬂm5
exanpl e, be a sustained-rel ease m crocapsule. 25 Wile a sustained-rel ease

m crocapsul e can be obtained 11 JAN 2005 140 by a nmet hod known per se, a
sustai ned rel ease formulation shown in Section [21 described below is

formed and administered in a preferred case. An conpound of the present
invention is preferably 5 fornulated asiap oral dosage form such as a

solid fornulation (e.g., powder, granule, tablet, capsule), or as a

rectal formulation such as a suppository. An oral dosage formis
particularly preferred. A concomtant drug can be fornmulated into a dosage

LO form deggpi hedtahevenbased QR LherioiRe 10f rdhes dog.wbherd ohhDat Dssar e
the descriptions wth regard to [1] an injection fornulation of a conpound

of the preﬁgg%éfing@t%%Qm%gﬁﬁéﬁgggpgéﬁﬁguégL&EEﬁHE£bf@%$ﬁ@ 1 @FcRE pEHCI Ng

15 t he sane, a sudstaine e or 1medi ate release fornulation of a

O o o SLohnd o aBieseRha, U on o1, TofE TRt snd o

20 prosent MEGSRLESRTSr SEGHCOM AGHET aPag dd SLHRr Naa™ T SPCiBr oHuchHS the

sane,sand %ng%lZ%EL%sdig gg?kgg Ogya formulating a compound of the
present invention and a concomitant drug separately, (4) a
simultaneous administration wvia different routes of two
formulations obtained by formulating a compound of the
present invention and a concomitant drug separately, (éf a

10 sequential and intermittent administration via 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,



conpound of the present invention or a concomtant drug and a nethod for
produci ng the sane. [11 Injection fornulation and nethod for producirﬂg‘ﬂm!m05
same 25 A solution obtained by dissolving a conpound of the 11 JAN 2005

141 present invention or a concomtant drug in water is enpl oyed

preferably. Such injection fornulation may contain a benzoate and/or a
salicylate. Said injection fornul ation ii %btained by dissolving a 5
conpound of the present invention or a c héomi t ant drug in water together

Wi th a benzoate and/or a salicylate in water as desired. A benzoate and/or
a salicylate described above may be an alkali netal salt such as sodi um

and potassiumsalts, an LO alkaline earth metal salt such as cal ¢ci um and

magnesi um sA0E§LiaR anfRMuh? &hPR, a SHRPAMETRE Bal t SHStRdNEcas BeigRrEe of
an organic acid such as trometanol. The concentration of a conpound of the
present i fivenmtilehion ancbridun e, dvbigchncani spéstlivobd oF kgt PoALLYS s
0.5to 50 wv % preferably about 3 to 20 wv % The concentration of a
benzoat e and/ paransalkiadylyatie .ics ,0.fogicaldly wnedgaphef etabtyvenoos29)w v %
The formul ati on may contain additives enployed 20 customarily in a
i nj ection hAAr mihgkicencrsucfo@subasiabi | hager ©ascaribien acimrsodhonsly,
pyrosul fite and the like), a surfactant (polysorbate 80, macrogol and the
like)s @ intramuscularly, subcutaneously, 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 a&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. Furthermcre, other additives such as ordinary
preservatives, antioxidants, colorants, sweeteners,
adsorbents, wetting agents may alsc be added in suitable
amounts.

An excipient may, for example, be lactose, sugar, b-

20 mannitol, starch, corn starch, crystalline cellulose, light
silicate anhydride and the like.

A lubricant may, for example, be magnesium stearate,
calcium stearate, talc, colleidal silica and the like.

A binder may, for example, be crystalline cellulose,

25 sugar, D-mannitol, dextrin, hydroxypropyl cellulose,



sol ubilizing agent (glycerin, ethanol and the like), a buffering agent
(phosphoric acid and its alkali metal salt, 25 citric acid and its afRajpN 200
netal salt and the like), an 1 1 JAN 2005 142 isotoni zing agent (sodium

chl oride, potassiumchloride and the |ike), a dispersing agent

(hydr oxypropyl nethyl cellul ose, dextrin) , a pH nodifier (hydrochloric
acid, sodium hydroxide and the |ike) , a3§reservative (ethyl p 5

oxybenzoat e, benzoic acid and the |ike) 1 sol ubilizer (concentrated
glycerin, neglumne and the like), a solubilizing aid (propylene glycol,
sugar and the like), a painkiller (glucose, benzyl alcohol and the |ike)
as appropriate. Any of these additives is added in an anount 10 enpl oyed
cust omar i | Zyidmox vboomylLaeitdry if or deadjledtdsm. T iy ofvian ipyeeel bdone,
formulation is adjusted at 2 to 12, preferably 2.5 to 8.0 with a pH

nodi fier. Amnarahecti enctosmyl at gehatsnpbt anaedyby dessbhiosg,a sodpomnd of
the present invention or a concomtant drug if 15 desired together with a

benzoat e ardrebxSakiteyliatee lilmlwaleerarnd tdesiliad together with the additives
| i sted above. These conponents may be di ssolved in any order as

appropriate similagh¥ih@cgraust OMRRY,preparati epampla, f orpul atsearény
injection. 20 An aqueous solution for injection is preferably warnmed, and

givensas achopuulali-en1f okel DiiesEE On Afitarst ehkbbziRatnlY fédiratben, or
autoclave simlarly to a customary
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 éii,

L9 olive o0il and the like.

A dissolution aid may, for example, be polyethylene
glycol, propylene gilycol, 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
celliulose, 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.



formulation for injection. An aqueous solution for injection is prefqnp?bwﬂms
25 autoclaved at 100 to 1210C for 5 to 30 mnutes. 11 JAN 2005 143 A
formul ati on may be present as a solution inparted wth an antibacteri al
activity for the purpose of using several tines in divided doses. 5 [2]
Sust ai ned-rel ease or imedi ate rel ease fornul ati on and nethod for
produci ng the sane A sustained release formul ati on obtai ned by coating a
core containing a conpound of the presen¥3§nventiond or a concomtant drug
with a coating agent such as a water 10 insoluble material or a swelling
pol ymer as desired is enployed preferably. For exanple, a

sustai ned-rel ease oral fornulation of a single daily dose is preferred.” A
wat er - i nsol ubl eAnabeffalirgpl agedt asraycoafdng aganplemaybef ox exahpte, be
cellul ose ethers such as ethyl 15 cellul ose and butyl cellul ose, cellul ose
esters suchoasttehl Whse ateisptmtand eetbvkese qgupioaat 2, cpakyptienydnd
esters such as pol yvinyl acetate and pol yvinyl butyrate, acrylic

aci d- basedtpel yares such as an acrylic acid/nmethacrylic acid copolyner, a
met hyl nmet hacryl ate 20 copol yner, an et hoxyet hyl nethacryl at e/ ci nnanoet hyl

net hacryl at e/ anhpoghkyhelBthagky! abe eceRaMREr b UatasFyld coragl d,
pol ynethacrylic acid, a netacrylic acid alkylam de copolyner, a
pol y(gethyl net RacyahQ)ar i&rPahyPEt RREr Waalfhle, 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, «-tocophercl and the like. |

10

The ratio betwaen 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 cf 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 % Dby weight, more
preferably about 0.5 toc 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



a pol ynet hacryl am de, an am noal kyl nethacryl ate copol ynmer, 25 a
pol y(net hacrylic anhydride), a glycidyl nethacrylate 11 JAN 2005 1ﬁE‘AAN2m5

copol ynmer, especially, a series of Eudragit (Rohm Pharma) such as
RS-100, RL-100, RS-30D, RL-30D, RL-PO, RS- PO (ethyl acryl ate/nethyl
met hacryl ate/ chl orotri net hyl nethacrylate/ethyl anmoni um copol yner) and
Eudragit NE-30D 5 (nethyl nethacryl ate/et acryl ate copol yner),

hydr ogenated oils such as a hydrogenatedléist 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
pol ymer having an acidic |eaving group and exhibiting a pH dependent -
swel ling i 80 prelkewredhtabdsan acn dibe |seavirsg grouptdeasn nge pahguen itwhi ch
undergoes a less swelling at an acidic pH such as in stomach but is
swol | en exmepsidelydabeadiayt bal tpd mehrg@s fkmin snall and | arge
intestines is preferred. Such polyner having an acidic |eaving group and

exhibiting a pHraepapdent w¥eldd ngadayivéosuexampl & e 8o Xrasstinked
pol yacrylic acid polynmer such as Carboners 934P, 940, 941, 974P, 980, 1342

and the |i 0 r il aRd, u ol B ( )
B S Vakos T 16, R s R 3 CRaes Put o hort oot T L aER

ﬁgg'rgéﬁ:jl : g raf%[%%?f ga}&ﬁfk rgl epge aﬂ&!ﬁ“b@?'?}@“ ey, f U&EQSBt?‘”EPéf‘e@ably

ragit

about 10 to about 90 % by weight based on the entire
formulation, although it may vary depending on the dosage

form.
Similar amounts mav be employed also when a compoﬁnd
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 1s employed usually in a pharmaceutical
15 process.

For example, a compcound of the present invention and a
concomitant drug can be formulated with a dispersant (e.g.,
Tween 80 (ATLAS POWDER, USA), HCO&0 (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.qg., glycerin, ethancl), a buffering agent
(phosphoric acid and its alkali metal salt, citric acid and

25 its alkall metal salt and the like), an isctoenizing agent



Such hydrophilic material may, for exanple, be a 25 pol ysacchari de which
may have a sulfate group such as 1 1 ,1AN 2005 145 pullul an, dextrin gag 2005
al kali metal al ginates, a polysaccharlde havi ng a hydroxyal kyl group or a
car boxyal kyl group such as hydroxypropyl cellul ose, hydroxypropyl nethyl
cel l ul ose and sodi um car boxynet hyl 5 cellul ose as well as nethyl cellul ose,
pol yvinyl pyrrolidone, polyvinyl alcohol and pol yet hyl ene gl ycol. The

wat er-i nsol ubl e material content in a coki$n agent of a sustained rel ease
formulation is about 30 to about 90 @6(m/mb , preferably about 35 to about
80 % (wWw 10 nore preferably about 40 to about 75 % (ww) and the

swel l'ing polynmer content is about 3 to about 30 % (ww, preferably about
3 to about (459% (wswiiAmcoath oy adent pobgsbuntthechdomiaien a tymndphilic
material, the content of which in the coating is about 50 % (ww or |ess,
15 preferabbybabous 5lteoabouta4@ﬂ%mbamﬁﬁarIMEXQ4Heﬁyﬁﬁﬂﬂbioﬁbouacﬁdto
about 35 % (wWw. A% (Ww referred here neans a % by wei ght based on the
coating cogp@sihi omyit&hi &s) | he a r epaieddaryafivde qealg.ng sekuyion piter
deleting any solvent (e.g., water and a | ower al cohol such as nethanol 20

and et hanob}ynénsystal nednRlieasec{Qr mb@hw@alréb@m@ducg% Spa £X68RL1 fi ed
bel ow, by preparing a core contalnlng a drug fol | owed by coatlng a

resul tant gore W LN-8n698ti B0so1ubilizer (e.g., concentrated glycerin,

meglumine), a solubilizing aid (e.g., propylene glycol,
sugar), an analgesic (e.g., glucose, benzyl alcohol) into
an agqueous formulation for injection, or dissolved,

suspendedAor emulsified in a wvegetable oil such as olive

L0 0il, sesame o0il, cottonseed oil and corn <il and in a

solubilizing aid such as propylene glycol to form an olly
formulation, whereby producing an injection formulation.

In order to obtain an oral dosage form, a method known

per se is enployed to compact an inventive compound or a

L5 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 celluliose) or a glidant (e.g., talc,
20 magnesium stearate, polyethylens glycol 6000) inte 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



25 solution obtained by nelting a water-insoluble material or 11 JAN 2005
146 a swel ling polynmer or by dissolving or dispersing such nateri@ﬂ,ﬂﬂ?ﬂﬁ
solvent. |. Drug-containing core preparation Wile a coated drug-containing
core (hereinafter 5 sonmetines referred to sinply as a core) nmay be in any
non- limting shape, it is fornmed preferably as a particle such as a
granule or a fine particle. Wien a core is a granule or a fine particle, it
has a mean particle size preferable of aB8ut 150 to 2,000 pm LO nore
preferably about 500 to 1,400 um A core can be prepared by a standard

met hod. For exanple, a drug is conbined with suitable excipient, binder,
disintegrant, glidant, stabilizer and the like, and then subjected to a
wet extrusicenlglasel, ati ehhgl a €eélidieed, bedhydbogymathatli onceTheldsag
content in a core is about 0.5 to about 95 % (ww), preferably about 5.0

t o about 80y#Hrowipropydr ecelinefesabl yoabouleBOylanabautyce. ,% Twéav) . 3An

exci pient contained in a core may, for exanple, be 20 a saccharide such as

sucrose, | 2et;@e@.icmanni trdg and gl yedselosst ar chacestal | i nepeehhubese,
cal ci um phosphate and corn starch. Anong these, crystalline cellul ose and

Cfrnhsltarclﬂyd%%y@&%fp@rz&r@%ﬁ bi pden uTR%e fopnexamate, benpaly¥iR¥tnyl
al conoi ,

5 cellulose acetate succinate, Eudragit (Rohm, German,
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 fgrmulation. |

10 For example, 1in order to obtain a supposiﬁory, a
method known per se 1is employed to convert an inventive
compound or concomitant drug intec an oily or aqueocus solid,
semi-solid or liguid suppository. An oily base employed in
a composition described above may, for example, be a higher

15 fatty acid glycerids (e.g., cocoa  butter, UITEPSCL
(DYNAMITE NOVEL, Germany)], a medium fatty acid [e.g.,
MIGRIOL (DYNAMITE NOVEL, Germany)], or a vegetaﬁle oil
(e.g., sesame o0il, soybean oil, cottonseed oil). An
aqueous base may, for example, be polyethylene glycol and

20 propylene glycol, and an agueous 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 microgzapsule can be cbtained



25 hydroxypropyl cellul ose, polyethylene glycol, polyvinyl 11 JAN 2005 147
pyrrolidone, Pluronic F68, gum Arabic, gelatin and starch. A disinﬂébﬂkﬁﬂmS

_n‘ay,

for exanple, be calcium carboxynmethyl cellulose (ECG05), sodium

croscarnel |l ose (Ac-Di-Sol), crosslinked polyvinyl pyrrolidone

(crospovidone) and a low 5 substituted hydroxypropyl

cel lul ose (L-HPC).

Anong these, hydroxypropyl cellul ose, polyvinyl pyrrolidone and a | ow
substituted hydroxypropyl cellul ose are preferred. A glidant and an
anti coagul ant may, for exanple, be talc, magnesiumstearate and its
inorganic salts, and a lubricant LO may, for exanple, be polyethyl ene

gl ycol .
citric aci
t he nmet hods” des
such_as

core,

particle
sui tabl e sol vent such

A stabilizer nay,

Y,
above,

S (WY
sSlere

for thé cor s sprayed wth a

a |l ower. al cohol (e.g., nmethanol and

t d
et hanol ) m??%l%é?Fﬁrﬁﬂaiﬂgglg%ﬁ%géaeSOFﬁﬁgnmjse with a drug or a mixture

t her eof

W th an excipient a

| i dant |l . ] t hod,
a fluidized bed?@o&GHRPHRA hg’% :ngia ﬂ%%ﬁai%mqgﬁgﬁ%|l§PPgﬂs ?rg%a%éoﬂgr%%nﬂf ngrt

carrier particle -may, for exanple, be one prepared from sugar, |actose,
Fehrd

st arch,

L0

15

20

25

25t e¥Ryat aFefine agel 1B oS dnd IR5@Ee ah@RasSHChead Sparti ¢

formulation (e.g., powder, granule, tablet, capsule), or as
a rectal formulation such as a suppository. An oral dosage
form i3 particularly preferred.

A concomitant drug can be formulated into a dosége

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
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
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

A solution obtained by dissolving a compound of the

for exanple, be an acid such as tartaric acid,
h %@gﬂfsieq aci g apgi ABkeire1a6kd. Adyraddidiom to
ther L5 nethods can be enployed to forma

n itati ranuj-ati i.n i rri
a%h%W§eegg abl-n9 H g%] &ggéT%ﬁ@@ mﬂgigk aQ | Yy LA &

I nder issolved in a



11 JAN 2005 148 size preferably of about 100 amto 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 material. Such protective rek ¢t 205
may, for 5 exanple, be a hydrophilic material described above and a

wat er-insoluble material. A preferred protective material is polyethylene
gl ycol or a polysaccharide having a hydroxyal kyl group or a carboxyal kyl
group, nore preferably, hydroxypropyl methyl cellul ose and hydroxypropyl
cellul ose. 10 The protective material nmay contain, as a stabilizer, an
acid such as tartaric acid, citric acid, succinic acid, fumaric acid and
mal eic acid, as well as a glidant such as talc. A protective material, -
when enpl oyeslsens coavedtabna orate otcakoutithnto alrogt 15 Y%wadewy ,is
preferably about 1 to 15 about 10 % (ww), nore preferably about 2 to about

8 % (W Wehassfe®N BregeeabAyirot ectime mehgetalogan fhemtateddy eay
standard coating nethod, and specifically a core is spray-coated wth the

protective-gaterhal bynac-htui dhagdrbadsgoatingte20 method and a pan coating
met hod. 11. Coating of core with coating agént A core obtained as descri bed

above in Sectiogagi fn-geekﬁﬂ %Emugafeqe i NG s@lutin@d eQNIAITNIY By a
wat er - i nsol ubl e et er i a , a pHdependent swelling polyner and a

hydroghlllgoééogfgl%Qoﬁhe present invention or a concomitant drug in

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
Lo 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
i5 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 injecticn formulation, such as a
stabilizer (ascorbic acid, sodium pyrcosulfite and the like},

a surfactant (polysorbate 80, macrogol and the like}, 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



149 materi
di spersed
for coatin
coating. The ratio between a water-insoluble material, a swelling polyner

and a hydr
appropri at
becone tho

al being nelted therein by heating or being dissolved or
in a solvent to obtain a sustained release formulation. A nethod
g a core with a coating solution 5 may, for exanple, be a shtagN 2005

ophilic material in a coating solution nmay be sel ected
ely in such a manner that respective contents in the coating
se LO specified above. The rat«2of coating agent is about 1 to

about 90 % (ww), preferably about 5 to about 50 % (W w), nore preferably

about 5 to
material ¢
organi ¢ so
ot her. The

about 35 % (w w) based on the core (excluding the protective
oating). L5 A solvent for a coating solution is water or an -
L ¥8Rbn: Whhgh s the Ll 19y esh b 818e OF pbil ase@iBi i Ié t ingach
rati o between water and the organic solvent when being enpl oyed

i n conbi natjgn £¥€%gr/organi§i§§gy§ggé wej treudfydgggypggﬂyjﬁgﬁm ito 20

100 % and
not linmte
mat eri al |
ethyl alc
such as ac
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IS pre ably 1 to about 30" % I l'e sai organi ¢ 'solvent is
GeRILSHerhnabon, e bk fam oo e ol oty
902’ SURIE! GO0 A0 LBV Yo L PONELy 0 eck ! fanore
oxybenzoate, benzoic acid and the 1like), a solubilizer
(concentrated glycerin, meglumine and the like), a
solubilizing aid (propylene glycol, sugar and the like), a
painkiller (glucose, Dbenzyl alcohol and the 1like) as
appropriate. Any of these additives is added in an amo&nt
employed customarily in a formulaticon 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
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.

An agqueous 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 1is preferably

autoclaved at 100 to 121°C for 5 to 30 minutes.



150 chloroform ethylene chloride and the |ike. Anbng those
a |lower alcohol is preferred, with ethyl alcohol and isopropyl alcohol
bei ng especially preferred. Water and a nixture of water and an or §ani 2005

solvent are 5 enployed preferably as solvents for a coating.

| i sted above,

In such a

case, an acid such as tartaric acid, citric acid, succinic acid, fumaric

acid and nal eic acid may be added to the coating solution for the pur pose
of stabilizing the coating solution. 10lf¥en the coating is effected by a
spray coating, a standard coating nmethod can be enployed, and specifically

a core is sprayed with a coating by a fluidized bed coating

net hod and a

pan coating nmethod. During this process, a |lubricant such as talc,

titani um oxi de, Amﬁpﬂﬁﬂlﬂﬁ@@@amaVebeumcabennm&ﬁearémdqﬂﬂbd|thastﬁdcic
anhydride and a plasticizer such as glycerin fatty ester, hardened castor
oi |, triethykhcidm abefribetyle rdladohett andlt gt efary| talkecopotposay cd sosbheg
added. After coating with a coating agent, an antistatic 20 agent such as
a tal c naysakseabetimeer por alied dofd rrRGessary. An instantaneous rel ease

formul ation may be a liquid (solution, suspension, enulsion)

or a solid

(particle, pill, tablet). Wile an oral fornulation and a parenteral 25
formul ati on such as an injection fornmulation my be 11 JAN 2005 151
5 [2] Sustained-release or immediate release formulation and

method for producing the same

A sustained release formulation obtained by coating a

core containing a compound of ths present inventiond or a

concomitant drug with a coating agent such as

a water-

10 inscluble material or a swelling polymer as desired 1is

emplcyed 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
15 cellulose and butyl cellulose, cellulose esters

cellulose acetate and cellulose propionate,

as ethyl

such as

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 thoxyethyl methacrylate/cinnamoethyl

methacrylate/aminoalkyl 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



enpl oyed, an oral formulation is preferred. An instantaneous release

formul ation may usually contain, a carrier, additive and excipiehﬂ.MszE
(hereinafter sonetines abbreviated as excipient) which are enpl oyed 5
customarily in the pharnmaceutical field, in addition to a drug which is an
active ingredient. Such a formulation excipient is not limted
particularly as long as it is an excipient enployed usually as a
formul ati on excipient. For exanple, an E&%ipient for an oral solid
formul ati on may be 10 | actose, starch, corn starch, crystalline cellul ose
(Asahi Kasei, Avicel PH101 and the |ike), powder sugar, granulated sugar,
mannitol, light silicic anhydride, magnesi um carbonate, cal cium carbonate,
L- cyst ei necapdlyherlilespadiittl lycora sediels and Fadnprgol béiohg pPledens bd

Any of these i5 excipients may be enpl oyed alone or in conbination with
each ot her suFhezanBudtagfitaRSex@iOpi &it-Lddy, For3Exaril€30DbRabbdt BSS to
about 99.4 ww % preferably about 20 to about 98.5 wWw % nore preferably
about 30 tpoabouti9yl Wak X9l dmskk oyl he mestthaer anoie clof o st ¥ xsé almy Aneous
20 rel ease fornul ation. The drug content in an instantaneous rel ease

fornul ati Oﬂﬂeﬁﬁacbglﬁﬁbﬂéﬁ:ﬁ‘?lwaﬁrﬁﬂdhitdw E@PgeyhE oM ahaUE Xirkgii mbosdD95 %

preferably about to about 60 % based on the entire anmount of an

i nst agt anegys+hoh ease LREAHLRLIARe 22nlA JAN 2005, k52 copolymer),
hydrogenated oils such as a hydrogenated castor cil (e.g.,
Lubri wax (FREUND), waxes such as carnauba wax, a fatty
acid glycerin ester and paraffin and a polyglycerin fatty
aclid 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 934°P,
940, 941, 974pP, 980, 1342 and the like, Polycarbophil and

20 Carcium Polycarbophil (BF Goodrioch), HIBIS Wakos 103, 104,
105 and 304 (Wake Pure Chemical).

& coating agent employed in a sustained release
formulation may further contain a hydrophilic material.

Such hydrophilic material may, for example, be a

25 polysaccharide which may have a sulfate group such as
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lid instantaneous release fornulation contains a disintﬁgiﬁnh i
RN 2005

o the ingredients described above. Such a disintegrant

e cal cium carboxynet hyl cellul ose (GOTOKUYAKUHI N, ECG505), 5

scarnel | ose (for exanple, Asahi Kasei, Ac-Di -Sol), crospovidone
| e, BASF, Coridon CL), |low substituted hydroxypropyl cellul ose
Chem cal K K.), carboxynethyl starch (Matsutani Chem ca
K. K. ), sodium carboxynet hyl stadéh (Kinmura Industy K K, 10

partial a starch (Asahi Kasei, PCS) and the like, any of which

xanmpl e, be brought into contact with water to effect water

or swelling, or to nake a channel between a core-form ng active

paNd paRn, eXCidai:@tin Whelreby disidt £9r ahdhg) a 9§§~?Eh§te§\[‘y ofy
Isintegrants may be enpl oyed al one or in conbina

of LS|t egr anty, . i rpo may ,.be
Eg,rly%%.c%'ﬁ%% g aq}lsdgge o anty { o ai}E‘f}P &E&%S?he %Fug a

riately based on t type and the ahount~o

Bl SPGBy bt puster ot

us, rel ease formul ation.. An,oral solid instantaneous rel eas
Ry BT s Gab b ete cuetomariqiah ataeppgvrethy
n if desired in addiéion to the _conponents 25 described above.
Feed Uy f oPSexalffilté, bésI| BANCFH05 §853luloss,  polyvinyl

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/%),
more preferably about 40 to about 75 % (w/w), and the
swalling polymer content is about 3 to about 30 % (w/w),
preferably about 3 tc about 15 % (w/w). A coating agent
may further contain a hydrophilic material, the content of
which in the c¢oating 1is about 50 % (w/w) or less,
preferably about 5 to about 4C % (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

and ethanol).

A sustained release formulaticon 1s produced, as
exemplified below, by preparing a core containing a drug
followed by coating a resultant core with a coating

solution obtained by melting a water-insoluble material or

ion with each



bi nders (for exanple, sucrose, gelatin, powdery gum Arabic, nethyl
cel l ul ose, hydroxypropyl cellul ose, hydroxypropyl nmethyl cellul os 1 JAN 2005
car boxynet hyl cellul ose, polyvinyl pyrrolidone, pulluran, dextriﬁf, '

| ubricants ( for 5 exanple, polyethylene glycol, magnesium stearate, talc,
l'ight silicic anhydride (for exanple, aerosil (NIPPON AERCSIL)),
surfactants (for exanple, anionic surfactants such as sodium al kyl sul fate,
noni oni ¢ surfactants such as pol yoxyethyjene fatty ester and

pol yoxyet hyl ene sorbitan 10 fatty ester, pol yoxyethyl ene castor oi
derivatives), colorants (for exanple, tar-based colorants, caranel, red
ocher, titaniumoxide, ribofravin), if necessary together wth seasonings

(for exanp] e, et epe nd flayor) es j i ng
agents, an i§?§wﬁ€'§g ?8@ gran§9tﬁ%yli 33*ﬁ§”§ﬁgtgéi|§§%§%f§§§%r§§%?% acid
such as tartaric,acid C|iric acid, succinic acid and fumaric acid may
al so be adBRtFrihi hdef d83EFIHed above are preferably hydroxypropyl

cel | ul ose, _pol yet hyl ene gl ycol and pol yvinyl pyrrolidone. 20 An
instantane%usD¥%gﬁﬁP%F?b%l%ﬁncﬁéeppgﬁgééétﬁﬁged on an ordinary fornul ation
t echnol ogy by m xing the conponents described above and kneadi ng if
necessary and tWehlfol @i ngoatSigeh W XFAYEREGLIBE aEEERpl | SIFE MALHET
ordinary nethod, such as mxing and kneadi ng. Typically, when an 25
instahtane@msetémgaséefarﬁﬁﬁaﬁpo@lm§ﬂﬂbﬁﬁ%daa%oéegam@Yc €, 1R1 AN PUB5 154

limiting shape, it is formed preferably as a particle such
as a granule or a fine particle.

When a core 1is a granule or a £fine particle, it has a
mean particle size_preferable of about 150 to 2,000-ﬁm,

LO 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 liks, and then
subjected to a wet extrusion granulation or a fluidized bec

L5 granulation.

The drug content in a core 1s about 0.5 to about 95 %
(w/w), preferably about 5.0 to about B0 % (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.

2 binder may, for example, be polyvinyl alcohol,

25 hydroxypropyl cellulose, polyethylene glycol, polyvinyl



then a nmethod simlar to that for preparing a core of a sustained rel?ﬁﬁ@
formul ati on descri bed above is enployed to mx the materials u5|n A
vertical granulator, nulti- purpose kneader (HATAKE TEKKOSHO), fl uidized
bed granulator 5 FD-5S (Powex) and the |ike, after which a granulation is
effected using a wet extrusion granulation or a fluidized bed granulation.
Each of an instantaneous rel ease fornmulation and a sustained rel ease
formul ati on thus obtained may be 10 foryag ated separately by a standard
method as it is or in conmbination with an excipient as appropriate and then
provided as a final formulation for sinultaneous admnistration or
intermttent sequential admnistration, or the both may be fornulated iin a

si ngl e Oraﬂ%ﬁ%w& éonpiér@al% Fed Ak, nELBEcPORden, 1hablef %@&nﬁyl e) as

they are I N conbi hation wi th an ‘exci pient as approprlate

formil atf o RY ReckoLuy! aked, 2l a0, a5, granyl eBeOr Lt RAIRL At ph ar e

t hen f|IIe rn-a si caps or aﬂn1n|strat|on

and. mothodorS %?aauc. e ra'sathosé&ﬁ@% o CElBF AT o BuacAT Bt T T o ol

I nst ant aneous 2 S|nte ratloT formul atjons n%y be a(f I|d f<§nulﬁt|on
such Al JAS4999 lg gd polyvinyl pyrrolidone ospovidon a low-
5 substituted hydroxypropyl cellulose (L-HPC). Ameong these,

hydroxypropyl cellulose, polyvinyl pyrrolidone and a low-
substituted hydroxypropyl cellulose are preferred. A
glidant and an anticoagulant may, for example, be talc,
magnesium stearate and its incorganic salts, and a lubricéht
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 malesic acid.

In addition tc the methods described above, other

L5 methods c¢an be employed to form a core, such as an
agitating granulation method wherein an inert carrier
particle as a seed for the core 1s sprayed with a2 binder
dissolved in a suitable solvent such as water and a lower
alcohol {fe.g., methancl 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 c¢ocating 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



as a tablet, or may be an oral mucosa plaster (film. Each of subl1pggﬁnm5
buccal or intraoral instantaneous disintegration formulations is
preferably a fornulation containing an inventive conpound or a conconitant
drug 5 together with an excipient. An auxiliary agent nay al so be

cont ai ned such as a lubricant, iotonizing agent, hydrophilic carrier,

wat er - di spersi bl e polynmer and stabilizer. For the purpose of pronoting the
absorption and enhancing the bioavail abiBBty, p-cyclodextrin or (3 10

cycl odextrin derivatives (e.g., hydroxypropyl-(i- cyclodextrin) may al so be
cont ai ned. Such an excipient -may, for exanple, be |actose, sugar,
D-mannitol, starch, crystalline cellulose, light silicic anhydride and 't he

like. A | uBhizeaptrefayabler ofxaimie: 1B 1bn Magnesdwn 51 ©@l e, cal ci um
stearate, talc, colloidal silica and the Iike, w th nagnesium stearate and

col loidal siliga BelRg RIeiRS fprae:cbte% | DhQNI 2 BQeAt i By, cheE rexanal e,
be sodium chloride, glucose, fructose, mannitol, sorbitol, |actose,

sacchar 0se o gy gl N ld e bR émee' Lol mde! G pesieresd aspecial ly.

A hydrophlllc carrier may, for exanple, be a swe Ilng hydrophilic carrier

such as  a Coret al;line, gel Lyl Se“ gh*& §?5£8E9§9e e% fxed i, ﬁo' i Lnyl

pyrrolldongr ht SI|ICIC an Icr¢ -acrd, crum osp at e,
cal ¢l p‘ygtag&g“ag Uk {08 i Eiors RN a&ééé‘?ﬂ%&' 4hgee (&
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 celluléée.
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 1is spray-coated
with the protective material by a fluidized bed coating

20 method and a pan coating method.

II. Coating of core with coating agsent
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



cellul ose) being preferred. A water-dispersible polyner - may, for £ EW@E?’
be a gum (e.g., tragacanth gum acacia gum guar gun), alginate (k.g.,
sodi um al gi nate), cellulose derivative (e.g., nethyl cellul ose,

car boxymet hyl cellul ose, 5 hydroxynethyl cellul ose, hydroxypropyl

cel lul ose, hydroxypropyl nethyl cellulose), gelatin, water-soluble starch,
polyacrylic acid (e.g., carboner), polynethacrylic acid, polyvinyl

al cohol, polyethylene glycol, polyvinylpb4®rolidone, polycarbophil
ascorbate palmtate 10 ester and the |like, w th hydroxypropyl net hyl

cellul ose, polyacrylic acid, alginate, gelatin, carboxynethyl cellul ose,
pol yvi nyl pyrrolidone and pol yet hyl ene glycol being preferred. :
Hydr oxypr opyt 8Bt 8y| peehbuhese s t neSRAG &y Ynreflfy red. A 8 i ss3evequy,
for exanple, be 15 cysteine, thiosorbitol, tartatic acid, citric acid,

sodi um capboRAlGe A3 OBRC ACLdsvEhyCine 8BdasadiaMsaUkblhgy Willeagliric
acid and ascorbi ¢ acid being preferred especially. Each of sublingual,
buccal or ipirapLal jnstantaneous 20 disintegration fornulations can be
produced by m xing an’inventive conmpound or concomitant drug with an
exci pi ent by met hod known per..se. If desired, .an_auxili.ary agent.

descri bed abovg§ gﬁéﬁogg f%ﬁr%ggﬁﬁpgi6?03?5?nd“§6§n?,COW?&P pﬁ??f%t%%?rier
mater-dispersiﬁte pol ymer, stabilizer, 25 cql orant, sweetener and
breservat | 987 nky” aPS8PBAC11PFAR 668 Y157 A por at ed. After mixing the

conponent s descrj bed above ) .
The ratico between a water-insoluble material, a

swelling polymer and a hydrophilic material in a coating
scluticon may be selected appreopriately in such a manner
that resgective contents in the coating become thgse

LO specified above.
The rate of coating agent 1is 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).

L5 A solvent for a coating soluticn 1s 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 1in combination
(water/organic solvent: weight ratic) may wvary from 1 to
20 10¢ %, 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 alcohecl, ethyl
alcchol, isopropyl alcohol and n-butyl alcohol, a lower

25 alkanone such as acstons, as well as acetonitrile,



simul taneously or at a certain tinme interval, the mxture is conpacted and
nmol ded into each of sublingual, buccal or intraoral instantaneous 17 JAN 2005
di sintegration formul ations. For 5 the purpose of obtaining a suitable

har dness, a solvent such as water and al cohol may be enployed to wet the

m xture before or after the tablet inpaction, and then dried finally. Wen
a oral mucosa plaster (film is to be nolded, an 10 inventive conpound or
concomtant drug and a water- dispersiblespol ymer (preferably,

hydr oxypropyl cellul ose, hydroxypropyl nmethyl cellul ose) and exci pi ent
descri bed above are dissolved in a solvent such as water, and then the
resultant solution is casted into a film Additives 15 may al so be added

such as pl ggtbehLzekES, %@Q‘{ié‘g@réhlo%hieolxérgﬁnkﬁe pfie,f@.rvat;{;aefoﬁgg gg%e ants,

buffering agents ana sweeteners. A glycol such as polyethy ycol or

I : d t f ' il i.th
ppr opr | at S1Ar g | Yo b8 B Ao mo el R0 SR . st cahSbi 1 e
car bopol )

e.added for _the.pur,pose .of enhanci ng t.he .adhesi on_of .t he
Tl b0 naregRer DS ar CPFRPR, TR Hoas PRy o T ol P EReAzR5e"
pouring a solution onto a non-adhesive surface, spreadin t he sol ution
ot ho 3 coNREF TSR a8 A st DEadl ek ? B0 o5 un T B Chitareds. are
(preferably about 10 to 1000 microns), 11 JAN 2005 158 and then drying the
sol ut Pon t BTPOPHEE PUSRSIARS Y i3 FRGY¥ENES Zor a coating. Ir such A

case, an acid such as tartaric acid, citric acid, succinic
acid, fumaric acid and maleic acid may be added to the
coating sclution for the purpose of stabilizing the coating
solution.t
10 When the coating is effected by a spray coating, a
standard coating method can be employed, and specifically a
core 1is sprayed with a coating by a fluidized bed coating
method and a pan ccating method. During this process, a
lubricant such as talg, titanium oxide, magnesium stearate,
L5 calcium stearate and 1light silicic anhydride and a
plasticizer such as glycerin fatty ester, hardened castor
0il, triethyl citrate, cetyl alcohel and stearyl alcchol
may alsc be added.
After cocating 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 ligquid
(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



formed is dried at roomtenperature or with warmng, and then cut into

pi eces each having a desired surface area. 5 A preferred intraoraﬂ"JANl%S

i nst ant aneous disintegration formulation may, for exanple, be a rapid
diffusion fornulation in the formof a solid network consisting of an

i nventive conpound or concomtant drug together with a water-soluble or
wat er-di ffusable carrier which is inert to 10 the inventive conpound or
concom tant drug. Said network is obtaiméd by sublimting a solvent froma
solid conposition consisting of a solution of an inventive conpound or
concomtant drug in a suitable solvent. In addition to an inventive
conpound or concomtant 15 drug, a matrix-form ng agent and a secondary

conponent @h%ldygaﬁﬂdﬁﬂ$ﬂHfﬁfﬁéﬂﬂDéﬂibﬂfE%¢§ﬁ@P@£fé@ﬂ of said intraora
i nst ant aneous di'sintegration formulation. Said matrix-form ng agents nay,

for example beian aniymleoycyeget abhe, Lot eidiniiich @% a 48} alhBuadestrin

and 20 soybean, wheat and psyllitum seed proteins; a gummy material such as

X | y it eri ol St
ar boxynet T S2eTul Bs ot L ERPF agabrants Hontrsh, CRosPLa oy hiRaF B2 EEPS

car boxymnet ul 0se; ~carrageenan; sy I'c polyner
such as polyvinyl pyrrolidone; a material .derived froma gelatin-gum 25
Arabi ¢ conBPER T Higee ANRIEN S Chl €5 | REFidad Are 11I9AN 3605 FABOVe
sacchari des such as .nmannito], dextrose, |.act.ose, | act ose, ..and trehal ose;
cycl i saCEHéﬁoa@srlsldchl%stEﬁc|p§1@efﬂaﬁ8ﬁl,tlcal Flefd, in"aaaition <0

drug which 1is 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 feormulation may“be
10 lactose, starch, corn starch, crystalline cellulose (Asahi
Kasei, Avicel PH1Cl and the like), powder sugar, granulated
sugar, mannitel, 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 akout 20 to
about 98.5 w/w %, more preferably about 30 to about 87
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
te about 95 %, preferably about 1 to ebout 60 %, based on

the entire amount cf an instantaneocus release formulation.



I norgani ¢ salts such as sodi um phosphate, sodium chloride and alum nium
silicate; amno acids having 2 to 12 carbon 5 atons such as glycine41 JAN 2005
L-al anine, L-aspartic acid, L- glutam c acid, L-hydroxyproline,

L-isol eucine, L-leucine and L-phenylal anine. One or nore matrix-form ng
agents may be introduced into a solution or suspension before
solidification. Such 10 a matri x-form ng agent may be present in addition
to a surfactant, or nay be present in thezabsence of the surfactant. The
matri x-form ng agent serves not only to forma matrix itself, but also to
aid in maintaining an inventive conpound or concom tant drug as being
diffused in 15 the solution or suspension. A secondary agent may be

contained in a 6oMPOSIL]ON SRR a%n2cRheSEENaL! Ve A OX! #8Bhu1ar son

surfactant t hi ckeni ng ~ agent,” col orant, p fier avor, sweetener or
Laste muskLog d9ents A giﬁ@%@%%ﬁﬁ'yé’{sggtvaf ly%%%n°¥ ko ﬁ?éiﬁﬁbéﬁé/%&ﬁﬁo
PO S R S St ol éﬁ'}—ﬁé%rmi% g
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2005 160 tartaric acid, phosphorlc acid, hydrochloric acid and maleic
aci d. PA suFPEBME SheSCERER ImEe f Jio et € hebsabi Kasei, Ac-Di-Sol),

cregspevidone (for example, BASF, Coridon CL), low-
substituted hydroxypropyl cellulose (Shin-Etsu Chemical
K.X.), carboxymethyl starch (Matsutani Chemical Industry
K.K.}), sogium carboxymethyl starch (Kimura Industy K. K
10 EXCRITAB), partial o starch (Asahi Kasei, PCS) and the like,
any of which may, for example, be brought into contact with
water to effect water abscorption or swelling, or tc make =z
channel between a core-forming active ingredient and an
excipient, whereby disintegrating a granule. Any cf 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, Ifor
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 formulaticn.
An oral solid instantanecus release formulation
contains additives employed <customarily in a  sclid
formulation if desired in &ddition tTo the components

=

25 described above. Such additives may, for example, be



aspartame, acesulfanme K and thaumatine. A suitable taste masking agent
may, for exanple, be sodium bicarbonate, ion 5 exchange resin, cthqnmﬂmﬁin
i ncl usi on conpound, adsorbent and m croencapsul ated aponor phi ne. A
formul ati on contains an inventive conpound or concomtant drug in an
anount usually of about 0.1 to about 50 % by weight, preferably about 0.1
to about 30 % by 10 weight, and is preferably a formul ation (sublingual or
buccal fornulation described above) whichcallows 90 %or nore of the

i nventive conpound or concomtant drug to be dissolved (in water) within a
time period of about 1 to about 60 mnutes, preferably about 1 mnutes to
about 15 15 m nutes, nore preferably about 2 mnutes to about 5 m nutes,

or a intra?;al instﬁptaneous i sintegration formulat

a 0] n io$ mhicg i
di si nt egr ated i S Py abEUtCO By sEebhus, BYRFEF KoY Mabbabit to
about 3C seconds, nore preferably about. 1 to about 10 seconds fier bei ng
pl aced in f5&eral 20 G&ﬁ#ﬁ&?sﬁhe amountY8F OZHPERBY i ent de§€FﬁB 858bove
based on the entire formulation is about 10 to about 99 % by wei ght,
pr ef er abl y NaSER= 30 QY Aoty 00 9ebyuherght . CRI@ ANy of pedyeledextrin
or R-Cyclodextrin derivative based on the 25 entire fornulation is about O
to about 3@ybyinwimhtrolidorne, JAN 200580 16deamnant , ofl Wwdidatttant based on
the entire formulation is about 0.01 to about 10 % by wei ght, preferably
about 51 toexample, polyethylene glycel, magnesium stearate, talc,
light silicic anhydride (for example, aerosil (NIPPON
AEROSIL)), surfactants (for example, anionic surfactants
such as sodium alkylsulfate, nonicnic surfactants such as
polyoxyethylene fatty ester and polyoxyethylene sorbitan
10 fatty -ester, polyoxyethylene castor o©¢il derivatives),
colorants (for example, tar-based colorants, caramel, red
ocher, titanium oxide, ribofravin), 1f necessary together
with seascnings {for example, sweetener and flavor)},
adsorbents, preservatives, wetting agents, antistatic
15 agents and the like. As a stebilizer, an organic acid such
as tartaric acid, citric acid, succinic acid and fumaric
acid may also be added.
A binder described above are preferably hydroxyprcpyl
cellulose, polyethylene glycol and polyvinyipyrrolidone.
20 An instantanecous 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 ke accomplished by an ordinary method,

such as mixing and kneading. Typically, when an

25 instantaneous release formulation 1s formed as a particle,



about 5 % by wei ght.

entire

formulation is about 0.1 to about 50 % by wei ght,

10 to about 30 % by wei ght. The anobunt of a water-dispersible polyner
based on the entire forrmulation 10 is about 0.1 to about 30 % by wei ght,
preferably about 10 to about 25 % by weiight. The amount of a stabilizer

based

on the entire fornmulation is about 0.1 to about 10 % by weight,
preferably about | to about 5 % by weight. The fornulation described above
may further contain additives 15 if desired such as col orants,

and preser tafenves. mekhboA S0k th di $BerH AN obran ddpanidy escomaungds op a

concomtant drug and a nethod for producing the same Wen a conpound of the

invention [hereiinafd efe1 sQ0Et ifmuﬁ%ftﬁ%edd%gc@%bé&piagg[éec hi?t%ﬁgﬁgyed
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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
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 seqguential administration,
or the both may be formulated in & single oral formulation
(e.g., granule, fine powder, tablet, capsule) as they are
or in combination with an excipient as appropriate. The
both formulation may be formulzted zlso as granules or fine
powders, which are then filled in a single capsule for oral

administration.

33 Sublingual, buccal or intraoral instantaneous
disintegration feormulations and methoed for producing the
same

Any of sublingual, buccal cr intracral instantaneous

disintegration formulaticns may be & solid formulation such

The anmount of an isotonizing agent based on the entire
formulation is about 0.1 to about 90 % 5 by weight, preferably apwqmﬂﬂmﬁto
about 70 % by wei ght. The anount of a hydrophilic carrier based on the

pr ef erabl y about

sweet eners



t hereof which is inert in the formof a solid (e.g., a hydrophilii 3
pol ymer), which can be prepared for exanple by 5 a fusion neth&dl“é@‘vent
nmet hod or fusion-solvent nmethod (J. Pharm Sci., Vol. 60, 1281-1301,
1971). Wile the nmean particle size of a solid dispersionis not limted
particularly, the '"Lower limt is usually about 0.05 pmor nore,
preferably about 0.1 pmor nore, nore 10 preferably about 1 pmor nore,
further preferably 3 pmor nore, while the upper limt is about 30 nm or
| ess, preferably about 100 pmor less, nore preferably about 50 pm or
| ess, further preferably about 10 pmor less. 15 A hydrophilic pol yner
enployed in said solid dispersion may, for exanple, be a water-soluble-
pol ymer, teri ti | , ' ' r the 1ike,
N th a0 enflr e SEbaR g ol et bal he BbI B g - praFer 4B §£ 258
wat er - sol ubl e pql yner or exanple, be [1] a .  cellu]ose rivatiyv
i ncl uding a hyd%@f&MQ£ﬁgﬁgi+%g%§g' bﬁgﬁagsqguﬁQ5§&ﬁ%$%ll%%?%ﬂ#%§%05§d
hydr oxypr opyl net hyl cel lul ose and an al kyl cellulo such as net hyl,
cel | ul ose YafdréEHFRTEEaN u|f8§él,ﬁ[af]l°élspo|lfal Péﬁnfrerf};?ﬁﬁ/ol Pdo 8%&@#&8“25
pol yvinyl pyrrolidone; [3] a polyal kylene glycol such as 1 1 JAN 2005 163
pol yet hyl ef€N§RAIEGNGanant hENYEREBIVAN @PHRPYRAcOHE | iy FENGRBALARY, FEEEI
exanpl e, be a hydroxyal kyl cellul ose phthal ate such as

5 together with an excipient. BAn auxiliary agent may also be

contailned such as a lubricant, ictonizing agent,
hydrephilic carrier, water-dispersible polymer and
stabilizer. For the purpose of promoting the absorption

and enhanping the bicavailability, p-cyclodextrin or “B—
10 cyclodextrin derivatives (e.G., hydroxypropyl-p-
cycleodextrin) may also be contained.

Such an excipient -may, for example, be lactose, sugar,
D~mannitol, starch, crystalline cellulecse, 1light silicic
anhydride and the like. A lubricant may, for example, be

15 magnesium stearate, calcium stearate, talc, colloidal
silica and the like, with magnesium stearate and collcidal
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
peclyvinyl pyrrolidone, light silicic anhydride, silicic
acid, dicalcium phosphate, calcium carbonate and the like,

25 with a «crystalline cellulese (e.g., microcrystalline



hydr oxypr opyl net hyl cel |l ul ose pht hal ate; a hydroxyal kyl 5 cellulos? qﬁﬁqmﬁe
succi nate such as hydroxypropyl nethyl cellul ose acetate succinate
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yl cellul ose such as carboxynethyl ethyl cellul ose; ceIIquse
acetate phthalate; a copolynmer of ethyl acrylate and nethacrylic acid
such as nethacrylic acid copol ynmer L-100-55; a 10 copol yner of nethyl
nmet hacryl ate and nethacrylic acid such as nethacrylic acid copolyner L,
met hacrylic acid copolynmer S and the |ike&g A gastric coating polymer nmay,
e, be an am noal kyl met hacryl ate copol ynmer E; polyvinyl acetal
amno 15 acetate and the like. In addition, a copolymer of ethyl acrylate
net hacryl ate containing a snall anount of a quaternary '

anmoni um grQup SiucdL @scaeh§apk ke ragi d gopel yarrgRipandi et Baakeirc -
RS, a hydrophlllc pol yrner capable of 20 dispersing a hardly

?‘Lﬁfx

' @ uble Li Lgn Q pl aque. JearEsshAg, sukstance
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ul ose, ¢ yl polymer, pol yvi nyl alcohol
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ﬂy(¥g£;%é%e§lalkyleiﬁl gg%?e hydroxypropyl celiulose,
hydroxypropylmethyl cellulose), gelatin, water-soluble
starch, polyacrylic acid (e.g., carbomer), polymethacrylic
acid, pelyvinyl alcohol, polyethylene glycol,

polyvinylpyrrolidone, polycarbophil, ascorbate palmitate

ester and the 1like, with hydroxypropylmethyl cellulose,

polyacrylic acid, alginate, gelatin, carboxymethyl

cellulose, polyvinylpyrrolidene and polyethylene glycol

being preferred. Eydroxypropyimethyl cellulose is

especially preferred. A stabilizer may, £for example, be

cysteine, thicscrbitel, tartatic acid, citric acid, sodium

carbonate, ascrobic acid, glycine and sodium sulfite, with

citric acid and asceorbic acid being preferred especially.

Each of sublingual, buccal or intraoral instantaneous

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
descrikbed above, such as lubricant, ictenizing agent,
hydrophilic carrier, water-dispersible polymer, stabilizer,

colorant, sweetener and preservative, may also be



5 pol yal ke
and car box
are hydr ox
hydr oxypr o
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descri bed

the pharmaceutical formulations. 15 Suchsgadditives are pharmaceutically

accept abl e
material s

I ncor por at
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cel | ul ose,
Fluorite 2

nyl pyrrolidone, polyal kylene glycol, nmethacrylic acid copol yner

ymet hyl cellul ose and'the |ike, and those preferred esmcjﬁfﬁlm%
ypropyl met hyl cel |l ul ose phthal ate, polyvinyl pyrrolidone,

pyl met hyl cel |l ul ose, carboxynethyl ethyl cellul ose, 10
c acid copolynmer L and the |like. Any of the solid dispersions

above may contain additives enployed generally in the field of

carriers such as various organic and inorganic carrier
enpl oyed customarily as pharmaceutical materials, and are
ed as excipients, lubricants, binders, disintegrants and
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¢ch spherical granule (trade nanme: nonpareil), _crystalline
CABERTE hwg

the like. 5 Preferred exanples of |ubricants are magnesi um
the purpose of obtaining a2 suitable hardness, a sclvent

such as water and alcohocl may be employed to wet the
mixture before or after the tablet impaction, and then
dried finally.

Whenta oral mucosa plaster (film) 1is to be molded,”an
inventive compound or concomitant drug and a2 water-
dispersible polymer (preferably, hydroxypropyl cellulecse,
hydroxypropylmethyl cellulcse) and excipient described
above are dissolved in a sclvent such as water, and then
the resultant soluticn 1is casted into a film. Additives
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 biocadhesive
polymer (e.g., polycarbophile, carbopol) may be added for
the purpese of enhancing the adhesion of the film to the
oral mucosal lining. The casting may be accomplished by
pouring a solution cnto a non-adhesive surface, spreading
the sclution using a coater such as a doctor blade into a

uniform thickness (preferably about 10 te 1000 microns),

EBPFaneses (el R t1oki EeFMRER T 1RYEr oxy pPEpPY



stearate,

calciumstearate, talc, colloidal silica and the like. Preferred
exanpl es of binders are crystalline cellulose, sugar, D-nannitolh}ﬂiﬁamﬁn,

hydr oxypropyl 10 cel | ul ose, hydroxypropyl net hyl cell ul ose, pol yvi

pyrrolidone and the |ike.

sodi um sodi um car boxynet hyl starch, nmethyl 15 cellul ose (trade nane:

METHOLOSE SM), croscarnel |l ose sodium cabBell ose cal cium | ow substituted

hydr oxypropyl cellul ose, sodiumstarch glycolate, partially
al pha-derivatized starch and the |ike. Lubricants enployed are, for

exanpl e,

talc, 20 crystalline cellulose, magnesium stearate, corn starch

nmagnesi um exidde hand dha rd kere JYIfAG @IS erpHRYyLdr 21, foRe€XANR! Ehus

pol yoxyet hyl ene pol yoxypropyl ene glycol (trade name: Pluronic), glycerin

fatty acidgeshely SUCHPSEJ! &l Yr8&hd 188N a thQley Xy el hyheng, ﬁ%ékﬁa',d
castor oil, polysorbate 80, cetanol and the 11 JAN 2005 166 like. Preterred

exanpl es. of pRreservaliye

al cohol ,

. - : b I
phenet hyl  al cohg)ll,%rceecfgﬁy%%gg{;%{)ﬁcge:%id ﬂs%%cgl écﬁgfcl%%e a%gg%ﬁe li ke.

5 Preferred exanples of antioxidants are sulfites,
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A preferred intracral instantaneous disintegration
formulation may, for example, be a rapid diffusion
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 inerflfo
the inventive compound or concomitant drug. Said network
is obtained by sublimating a solvent from a solid
compositicn «consisting of a scolution of an inventive
compound or concomitant drug in a suitable solvent.

In addition to an inventive compound or ceoncomitant
drug, a matrix-forming agent and a secondary component are
contained preferably in the composition of said intracral
instantaneous disintegraticn 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

Preferred exanples of disintegrants are starch,
car boxymet hyl cel |l ul ose, cal cium carboxymethyl cellul ose, croscarnellose

rog nat ed



ascorbic acid and the like. Any of these additives may be used alone or in
conbi nation with each other. 10 Wile a solid dispersion described.gfgéﬁzms
can be produced by a nmethod known per se, it can specifically be uced
for exanple by a spray dry nethod, solvent nethod such as a rotary
evaporation nethod; a fusion nethod such as tw n-screw extruder mnethod;
:ni xi ng pul verization nethod; 15 uItraso?EP nmet hod using an ultrasonic

c

nol di ng machine and the |ike. Mre spec ally, a solid dispersion
descri bed above can be produced by a sol vent nethod shown bel ow (1)

di ssolvong a lipid-rich plaque regressing substance in 20 a suitable
organi ¢ sol vent; gé%ato this solutign, adding a hydrophilic polyner to -~
prepare a SEHEFHIGES (FYCh 02 hPenBdSFensiGK G0 ol utd oOSaddPAG2EEEFEI ves

such as excipients, disintegrants, lubricants and surfactants if 25
necessary; tKehalese: | ARC2005 IBTChapide st i9UGhg 26f f CYRECOBRYARLE/
solvent fromthis honbgenous suspension under reduced pressure or
at nospher i ¢ nergsgure sdlta comhersts omadliwet hbdsbbetexarmt@dium shiayidey
met hod, rotary evaporation nmethod and the like. 5 For obtaining a further
honogenous asal i all wilsperrsi snlicthe; hamigencusiduspansngn 2i S@rEpacedbbn Step
(2) described
5 atoms such as glycine, L-alanine, L-aspartic acid, L-
glutamic acid, L-hydroxyproline, L-isoleucine, L-leucine
and L-phenylalanine.

One or more matrix-forming agents may be introduced
into a solutiocn or suspension before sclidificaticen. Sﬁch

10 a matrix-forming agent may be present in addition tc 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, colcrant, 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,



abdve and then subjected sequentially to the follow ng steps: (501 JAN 2005
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,
di sintegrants, lubricants and surfactants if necessary; and then, (7)
distilling off the organic solvent under reduced pressure or atnospheric
pressure by a conventional nethod, 15 f@EOexanple, a spray dry net hod,

n

rotary evaporation nmethod and the |ike. organi ¢ sol vent enpl oyed in
Step (1) described above is not Iimted specifically provided that it can
20 dissolve a hardly water-soluble or water-insoluble lipid- rich plaque

i oa ohor ‘S A metnae: IS PRt Giny e EY et L2 oBKAIPRa P
[ker “an eFRAFISUCCAE: di ok s GrRar, ENBRE ST =Bt D 130T AT 2000 T6a50
di i sopropyl ether, dioxane,_tetrahydrofuran, ethylene_glycol and the I|ike;
an al i phat PEPRFFTEar RFESUEREBE K- 30k a2 URg el bhexarde, Shi Hept@nkaahE t he
| i ke; an aromatic hydocarbon such as benzene, tol uene, xylene and the
like; a 5 masking swgsntasnaicet bart EKPEPlan Sregaifidl et suehonsteacérnc
acid, propionic acid and the |like; an ester such as ethyl acetate; an
al i phdtic kadbgens e iy ocrebodestchnagnclusion compound, adscrbent
and microencapsulated apomorphine.
A formulation <ceontains an inventive compound or
1 concomitant drug in an amount usually of about 0.1 to about
50 % by weight, preferably abcocut 0.1 to about 30 % by
10 welght, ;nd is preferably a formulation (sublingual or
buccal formulation described abecve) 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 weilght,
preferably about 30 to about 90 % by weight. The amount

of B-cyclodextrin or B-Cyclodextrin derivative based on the

25 entire formulation is about 0 to about 30 % by weight. The



di chl or onet hane, dichl oroethane, chloroformand the |like; a ketone such as
acetone and net hyl et hyl ketone; an am de 10 such as dinethylfornaniqq, 2005
di mret hyl acetam de and the like; or a mxture thereof in a suitable ra%ﬁw)
Anong those |isted above, a |ow boiling solvent such as a ketone or

al cohol is preferred, with acetone and ethanol being especially preferred.
15 Wil e the operating conditions such as the treatnent tenperature and
the treatnent tinme period may vary dependilng on the starting conpounds and
organi ¢ solvent enployed, the treatnent tenperature is usually 200C or 20
below. In a fusion nethod, a hardly water-soluble or water- insoluble
lipid-rich plague regressing substance is heated at a tenperature higher

t han t he nmelmourg: pof ne tlubbuseant, bazged tdrenthehydriopts | ferpolyneen amsd
additives such as 25 excipients, disintegrants, lubricants and surfactants,
if 11 JAN 20@mt160, hecessabyutarld dé sbol wed ghnt,i tpreaferdtien &bois toaleed
rapidly to acconplish the production. For exanple, in a tw n-screw

extruder methet @ Rangd) ywaegrt : soltid eapbunaber -dmMsokybbai ki phdakietht
pl aque regressing substance and 5 a hydrophilic polyner, if necessary

together Widhcaddi ives eflEReasqexrilRlans i dislatedsant so LuBLLCAOls and
surfactants, are m xed nechanically and then heated under a
5 by weight, preferably about 10 to about 70 % by weight.
The amount 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 basecd on the entire formulafion
10 is about b.l to about 30 % by weight, preferably about 10
to about 25 % by weight. The amount of a stabilizer based
on the entire formulation i1s about 0.1 to about 10 % by
weight, preferakly 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 s0lid dispersion of an inventive compound or a
concomitant drug and a method for producing the same
When a compound of the inventiocon [hereinafter
sometimes referred to as lipid-rich plague regressing
20 substance] or a concomitant drug is hardly soluble or
insoluble in water, then it may be formulated into a sclid
dispersion (e.g., a solid dispersion containing a hardly
water-soluble or water-insocluble lipid-rich plaque
regressing substance and a hydrophilic polymer).

25 "A solid dispersion” menticned here means a dispersion



hi gh pressure to fuse the hardly water-soluble or water- insoluble 1#ﬁN2m5
lipid-rich plague regressing substance at a 10 tenperature | ower than
melting point, and then the mxture is cooled rapidly to acconplish the
production. In a mxing pulverization nethod, a hardly water- sol uble or
wat er-insoluble lipid-rich plaque regressing substance and a hydrophilic
polymer, if necessary together 15 with additives such as excipients,
disintegrants, lubricants and surfactant$Z are mi xed mechanically and then
pul verized with m xing to acconplish the production. In an ultrasonic

met hod, a hardly water-soluble or water-insoluble lipid-rich plaque
regressing substance and 20 a hydrophilic polyner, if necessary together
with additiivesshiuth cage exiei Bnt Sye dirsgrd@geans s(prebeighbys amdrphous
surfactants, are m xed nechanically and then charged into a nortar to

pre-nold tl&%tmv)ét Wﬁr@d‘ﬁezﬁ@@ﬁ iBr adisplea@ o t1h ag culrtriasonix sametkok
exanpl e by using a ultrasonic nolding 25 machine to acconplish the

productionenblodAN gQ9sKH 140 Thesapount phea Mgy oghi ld cspokMMele i, NOk
limted particularly, and may be any level as long as it can dlsperse a

gﬁgglgnggt%rd§%l%mr%éﬂpgf%greferg% gﬁﬁg%hpb% g?%%ﬁﬂ% aaﬂggropﬁﬁﬁlélﬂglyner
Fear odsi ng “sbees %{;@e‘%' o 4%85%?"%#‘& crafy o gt Heenoa (0.
Pharm. Sci., Vol. 60, 1281-1301, 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, ﬁéré
10 preferabl§ about 1 um or more, further preferably 3 pm or
more, while the upper limit is about 30 mm or less,

preferably about 100 um or less, more preferably about 50

um or less, further preferably akout 10 pm or less.

15 A  hydrophilic polymer employed in said soclid
dispersion may, for example, be a water-scluble polymer,
enteric ceoating peclymer, gastric coating polymer and the
like, with an enteric c¢oating pelymer being employed
preferably.

20 A water-soluble polymer may, for example, be [1] 2
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 glycel such as



to 50:1, nore preferably 0.1:2 to 20:1, further preferably i tih 0
10: 1, still further preferably 1:1 to 10:1, especially 3 to 5 (esp éi ’ﬂ@
4):1. Wiile the anount of an additive is not limted particularly, a

preferable weight ratio of an additive such a an excipient,

10 O

di si

. 3:

nt egrant,

| ubricant or surfactant and a 15 hardly water-soluble or water-insol uble
lipid-rich plague regressing substance is usually 0.1:1 to 20:1, preferably
0.3:1 to 10:1, nore preferably 1:1 to 3:163An organi ¢ sol vent enployed in
Step (5) described above is not limted particularly, and may be any
solvent 20 as long as it is capable of dissolving the suspension in Step

(2) described above such as chl orof orm and dichl or onet hane.
di sper si onpdeserhhednabepe eAn d-idealfe e ksed 25 as an oral

A's
phar

olid
maceuti ca

formul ation, and nmay al so be 11 JAN 2005 171 fornul ated as a powder, fine
powder, granul eant abhebricCapsit ngi HEAGHON haful abirorneafiebide lbekeaby an
ordinary nethod. A pharmaceutical formuilation containing a solid 5

dispersionh9g§%&§gq@yqbove M 169NtRlN the addinbiives descrisbed abovegs

nanel y, col orant

sweet eners, flavors, such as sucrose, |actose, starch,

crystallin I Sy heti m ' . magnes| e,
talc and g ﬁnggkﬁaﬁ%% ananluﬁ%gggggg%ﬂ1éﬁ#%§g%€%har%ac§g§?é§P§§E9i
5 cellulose acetate succinate such as hydroxypropylmethyl

cellulcse acetate succinate; a carboxyalkyl cellulose such

as carboxymethylethyl cellulose; cellulose

a

cetate

10

15
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phthalate; a copolymer of ethyl acrylate and methacrylic
acid such as methacrylic acid copclymerx L-100-55; é
copolymer‘of methyl methacrylate and methacrylic acid such
as methacrylic acid copolymer L, methacrylic acid copolymer
S and the like.

A gastric ccating polymer may,‘ for example, be an
aminoalkylmethacrylate copoclymer E; polyvinyl acetal amino
acetate and the like.

In addition, a copolymer of ethyl acrylate and methyl
methacrylate containing a small amount o¢f a quaternary
ammonium group such as methacrylic acid copeolymer RL and
methacrylic copolymer RS, a hydrophilic polymer capable cf
dispersing a hardly water-soluble or water-insoluble lipid-
rich plagque regressing substance such as carboxymethyl
cellulose, carboxyvinyl polymer, polyvinyl alcochel, gum
arabic, sodium alginate, alginic acid propylene glycol
ester, agar, gelatin, chitosan and the like may be employed.

Any of these hydrophilic polymers can be employed in



10 formul ation. The surface of the fornulation can be coated to Obt%ln ﬁi
sustai ned-rel ease fornulation. Since a lipid-rich plaque regressmg1 JAN 2005
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, resulting in a problematically |ow bioavailability. Nevertheless,
various fornul ati ons obtained by converting a solid dispersion described
above into various dosage fornms have nankdly inproved perfornances of 20
di ssol ution, oral absorption or(and) absorption into blood, when conpared
with a crystal of a hardly water-soluble or water-insoluble lipid-rich

pl ague regressing substance itself. Thus, a solid dispersion described.

above enablﬁgmHJH%t- l.ubi l i zat i f a hardly water-sol uble or
wat er - i nsol ub é’llj%ikﬁgﬁgg %.%ﬁﬁ%éﬁ%???ich pl aque regressing substance,
whereby allowing the bioavailability of the hardly water-soluble or water-

I nsoluble lipid-rich plaque regressing substance to be inproved

d ti lly. 5_Th t f t er - sol ubl |
L Bid i oh i aqddtisly cEaPAE s bibe FHORCsol 1S AR o1 BNIGBEER LB

above may vary dependi n on the dosa for dm ni stration carrier
and t he Ylgga%gﬁﬁgitaggg a hydroxyaf&yl celléﬁose, alkyl cg??ulose,

5 polyalkenyl pyrrolidone, polyalkylene glycol, methacrylic
acid copelymer and carboxymethyl cellulcse and the like,
and those preferred especially are hydroxypropylmethyl
celluloese phthalate, polyvinyl pyrrolidone,
hydroxypropylmethyl cellulose, carbcxymethylethyl celluiésé,

10 methacrylic acid copolymer L and the like.

Any of the solid dispersiocons 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 emplcyed 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 cellulocse, sucrose, porous
starch, mannitol, calcium silicate (trade name: Fluorite

25 RE), magnesium methasilicate aluminate (trade name:



10 usually 0.1 to 99% by wei ght based on the total ampunt of the 11 JAN2005
formul ati on. The anmount of a hydrophilic polynmer in a solid dispersion
descri bed above nay vary dependi ng on the dosage form adm nistration

node, carrier and the like, and it is 15 usually 1 to 99.9% by wei ght based
on the total amount of the fornulation. The anount of an additive in a
solid dispersion described above may varéédepending on the dosage form

adni nistration node and the like, and itt usually 0 to 20 99% by wei ght
based on the total anpbunt of the fornulation. The anount of a solid

di spersion described above in an inventive pharmaceutical formulation may
vary depending on the dosage form adm nistration node, carrier and the

li ke, andNEUSIS.Iduyalliget 1stidit0@%dynyer e Hasedeomanhre: t GYELLIRS,
anount of the forrmulation. 11 JAN 2005 173 The anount of additives in an

i nventive phafarecesriatal sphermdadt | gramay evar y rddpendiang :onnbhpadesage
form admnistration node and the like, and it is usually 0 to 99.9% by
wei ght based @it Aihe reot @b 1 BaDLSE / 0£ rbBRym&th 9L MdlealliabseMit eaddbendnge of

an inventive concomtant forrmulation nay vary depending on the type of the

i nventive o@mpQUNGc) b he, BUIBGLSSy RO a bodYa el ght , 1 cpadi tion, and the
dosage 10 formas well as admnistration node and duration, for

5 Preferred examples o¢f lubricants are magnesium

stearate, calcium stearate, talc, colleoidal silica and the

like.
Preferred examples of binders are crystalline
celiulose, sugar, D-mannitol, dextrin, hydroxyprbéyl
10 cellulose; hydroxzypropylmethyl cellulose, pelyvinyl

pyrrolideone and the like.

Preferred examples of disintegrants are starch,
caﬁboxymethyl 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 staxrch,
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 o©il, polysorbate 8G, cetanol and the



exanple, the daily dose in a patient having hyperlipidem a (aduli ‘Q®QWE
wei ght: about 60 kg) is about 0.01 to about 1000 ng/kg, preferabIQ out
0.01 to about 100 ng/kg, nore preferably about 0.1 to about 100 ny/ kg,
particularly about 15 0.1 to about 50 ny/kg, especially about 1.5 to about
30 ng/kg as an inventive conpound, 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 descri béf®above, and a | ess anpunt nmay 20
sonetines be sufficient and an excessive anmount should sonetines be
required. A concomtant drug nay be enployed in any anobunt wthin the
range causing no problematic side effects. The daily dose of a concom tant
drug is notlilkemited 25 particularly and nmay vary depending on the severity
of the 11 JAN 2005 174 di sease, the subject's age, sex, body wei ght and

susceptibility asawldreas diampland dnterasd reft ihes ael piskyBéhopatsd, t he
characteristics, preparation, type and active ingredient of the

phar maceut i-gal, fohFulhi on, BeaRdithe Haidnopral dogpepeny kg badyoMeight in
a mammal is about 0.001 to 2000° ny, preferably about 0.6& to 500 ng, nore

pref erably safopt Qckilia ahaut 100010, a5 P EMBIM )i ch (s given
usual ly in 0 portions. en an 1 nventive concomtant fornmulation is

10 adglnlstered?r%%egaeéxeéﬁg%gﬂgéerg a%n%?%x%% négrn%rQUtsulfites,

ascorbic acid and the like.
Any of these additives may be used alone or in

combination with each other.

10 Whilé a solid dispersion described above can be
produced by a method known per se, it can specifically be
produced for example by a sprey dry method, solvent method
such as a rotary evapcration method; a fusion methed such
as twin-screw extruder method; mixing pulverization method;

15 ultrasonic method using an ultrasonic molding machine and
the like.

More specifically, a sclid dispersion described above
can be produced by a solvent method shown below:
(1) dissolvong a lipid-rich plagque 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,



it is also possible that a concomtant drug is first adm nistered and then
an inventive conpound is adm nistered, or that the inventive conpOﬁﬁq N§m5
first adm nistered and then the concomtant drug is adm nistered. ﬁ
such an 15 intermttent adm nistration is enployed, the tine interval may
vary depending on the active ingredient adm nistered, the dosage form and
the adm ni stration node, and for exanple, when the concomtant drug is
first adm nistered, the inventive conpouéd may be admi nistered within 1
mnute 20 to 3 days, preferably 10 mnutes to 1 day, nore preferably 15
mnutes to 1 hour after the admnistration of the concomtant drug. Wen
the inventive conpound is first admnistered, for exanple, then the

concom tant4drygsiayihag adw Rihst erednaic RigL v rft Nt @ toh s deymo e ebes abl y
10 25 minutes to 6 hours, nore preferably 15 mnutes to 1 hour 1 1 JAN 2005

175 after Lhep éﬁg‘lBhStJrﬁiéxO”rQ&u&Qé 'pri\é%%tdr‘ée BP”BQ%!&%ph'é}ﬁl: %@é@éuﬁé’

adn1n|strat|on node, exanp e about 0.001 to 200 ngy/ kg of” a
Concer S L4 120 5. 0 SR B GeRy ShR: 5,
dai y. héiec°$ﬁai’f?%véﬁ%?‘éhalto§%%?@ﬁ§r B fred i the folloving 10 0
ExampLes, Formulation Bxanples and Bxperiyents, which aue gol intended to
the homogenocus suspensiocn is prepared in Step (2} described
above and then subjected seguentially to the following
steps:
{5) dissolving a suspension prepared in Step (2) descriﬁed
10 above 1in é suitable organic sclvent;
{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,

i5 for example, a spray dry method, rotary evaporaticn method

and the like.

An organic solvent employed 1in Step (1) described

above is not 1limited specifically provided that it can

20 dissclve a hardly water-soluble or water-inscluble lipid-
rich plague regressing substance and a hydrophilic polymer,

and may, for example, be an alcohcl such as methanol,
ethanel, propanol, isopropyl alcochol, butanol,
monomethoxyethanol, ethylene glycol monomethyl ether and

25 the like; an ether such as diethyl ether, dibutyl ether,



A 'H NWR spectrum was neasured by VARIAN GEM NI 200 (200 MHz)
spectrophot oneter using tetranethylsilane as an 15 i nternal standqﬂdJN‘hRBfi

entire 5 values are represented in

Is a %by weight, unless otherw se specified. Aratio of the elution

solvent in a chromatography on a silica gel
ot herwi se specified. Roomtenperature ( fbi ent t enperature) enpl oyed here

usually neans a tenperature fromabout 20 to about 30C. Each synbol in
Exanpl es is defined as shown below. AcOEt: ethyl acetate, Me: nethyl,

ethyl, THF: 25 tetrahydrofuran, IPE isopropylether, Et,Q diethyl ether,
11 JAN 2008iizerdepodp. : etleevnposiitdxemes: tengebycrdivdenbl etethylenepl et

g: quartet, dd: double doublet, dt: double triplet, m nultiplet, br:

broad, J:

ghypbilngarebnshantli iy aayr edybhatRBU: hyldazadr oyl surnte aenen- DVF

di met hyl f or mam de, DPPA: 5 di phenyl phosphoryl azi de, hex: hexane, Ac:
acetyl, Phhepheayl ciSlch@syhe, "oPBAptaneh| grapenkenzoke; acird, arBuatic
tert-butyl. EXAMPLS 10 REFERENCE EXAMPLE 1 Synt hesis of

6, 7- di chl 0193 dc@Xxeoh BRRMY las2 Qe ne-Jruddd boxyl d ke agid the like; a

5

10

15

20

25

nitrile such as acetonitrile; an organic acid such as
acetic acid, propionic acid and the like; an ester such as
ethyl acetate; an aliphatic halogenated hydrocarbon such as
dichloromethane, dichloroethane, chlorcform and the like; a
ketone such as acetone and methylethyl ketone; an amide
such as d;methylformamide, 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 is preferred, with acetone and ethancl being

especially preferred.

While the operating conditions such as the treatment
temperature and the treatment time pericd may vary
depending on the starting compounds and organic solvent
employed, the treatment temperature is usually 200°C or
below.

In a fusion method, a hardly water-scluble or water-
insoluble lipid-rich plague regressing substance 1s heated
at a temperature higher than the melting point to fuse it,
and then & hydrophilic polymer, and additives such as

excipients, disintegrants, lubricants and surfactants, 1if

ppm A value indicated for a sol vent
m xture is a volunme ratio of each solvent, unless otherw se specified. A %

is a 20 volune ratio, unless



Cl A mxture OH of (4,5-dichloro-2 15 hydroxyphenyl) (phenyl) nethan

(1.59) ,
for 30 m

presurre,
( packi ng:

diethyl malonate (1.28 m) and DBU (0.25 m) was stirred Q?FJ%%@N5
nutes. The reaction m xture was dissolved in ethyl acetate (50

m ), and washed with water followed by a 1 N
and a saturated aqueous 11 JAN 2005 177 solution of sodium chloride.
dryi ng over magnesium sulfate, the solv§8 was distilled off under reduced

and the residue was purified b colum chr onmat ogr aphy

silica gel, eluent: ethyl acetate 5 hexane=l:9). The resultant

crude product of ethyl 6,7-

di chl or o- 2- oxo- 4- phenyl - 2H- chr onene- 3- car boxyl ate was ,
acid (10 nhycaRdacdncent?atEdsHyRbchiTor ey ackd (Fh8Y) , {dndifeateet eRder

1 hour. The reaction solution was concentrated under reduced 10
aadithy riesvkcapnpieshdidanasrelissolord | FAr SHEAVEAE, niblt uke of
) and ethyl acetate (50 m), and then washed with water foll owed

reflux for
pressure,

THE (10 n
by a satur
sat ur at ed
magnesi um

awved-aquewus exsalugieiron meft headi um hydroblen caatbonatelante a or
aqueous solution of sodiumchloride. After drying over 15

sHttaténsbheblel Vantidvasiah splédeed otfraesdéng rethesthqy essdre

and the residue was purified by

5

10

15

20

25

a hydrophilic polymer, if necessary together with additives
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-
inscluble lipid-rich plague regressing substance at-—é
temperatuée lower than the melting point, and then the
mixture is coocled rapidly to accomplish the production.

In a mixing pulverization method, a hardly water-
soluble or water-insoluble 1lipid-rich plaque regressing
substance and a hydrophilic polymer, if necessary together
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, & hardly water-soluble or
water—-insoluble lipid-rich plague regressing substance and
a hydrophilic polymer, if necessary together with additives
such as exclipients, disintegrants, lubricants and
surfactants, are mixed mechanically and then charged intoc a
mortar to pre-mold the mixture, and then irradiated with an
ultrasonic wave for example by using a ultrasonic molding

machine to accomplish the producticon.

sol ution of hydrochloric acid
After

di ssolved in acefic



recrystallization fromethyl acetate to obtain the title conpound (Oiﬁimﬁﬂmﬁ

yield: 34%. Melting point: 233-234C. 20 NMR (CDC13) 6: 7.29-7.40 (3H
7.48-7.58 (4H, nm). |R(KBr): 3400-2400, 1748, 1717 cm. Analysis for

Cl6H8MACA 2: Calcd (99: C57.34 H2.41 Found (%: C57.30 H2.50 25 11 JAN

2005 178 REFERENCE EXAMPLE 2-6 Table 1 The conpounds of table 1 were

obtained by the nmethod simlar to that in Reference Exanple 1. OH 5 Ref.

Ex. Yiel dMel ting Point (°C nunmber RRR3($){Recrystallization solvent)

20 MeH63227- 228 (AcOEt) 3C MeMe58226-227 (AcCEt) 4MeMeMe81205- 206 ( AcCOEt)

S5MeMeMe27222-223 (AcOEt) 6(CH,)4H792-93 (AcOEt) REFERENCE EXAMPLE 7
Synt hesis of (6, 7-dichl oro-2-o0xo0-4-phenyl - 2H chr onen- 3-

1C

15

20

25

The amount of & hydrophilic polymer is not limited
particularly, and may be &any 1level as long as it can
disperse a hardly water-scluble or water-inscluble lipid-
rich plaque regressing substance. For example, a
preferable weight ratic of a hydrophilic polymer and a
hardly water-soluble or water-insoluble lipid-rich plague
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 preferéﬁlf
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 1s not limited
particularly, a preferable weight ratio of an additive such
a an excipient, disintegrant, lubricent or surfactant and a
hardly water-scluble or water-inscluble lipid-rich plague
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 1in Step (5) described
above is not limited particularly, and may be any solvent
as long as it is capable of dissolving the suspensicn in
Step (2) described above such as chloroform and

dichloromethane.

A sclid dispersion described zbove can itself be used

as an oral pharmaceutical formulation, and may also be



yl)acetic acid 11 JAN 2005 179 A solution of 6,

7-di chl or o- 2- oxo- 4- phenyl - 2H chronene- 3-carboxylic acid (0.8 g)1]ﬂA&Ag5(10
m) was conmbined with DM (1 drop) and oxalyl chloride (0.31 m), and
stirred at 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 diazonethane prepared from
N-net hyl -N -nitro-N- nitrosoguani dine (1188 g) and potassi um hydroxi de (3.0
g) 10 in ether (30 m) was added dropw se. After the effervescence had
ceased, the reaction solution was concentrated under reduced pressure. The
resul tant residue was dissolved in nethanol (50 m ), conmbined with silver

oxi de, and rheatadtwleray efd upokarr30 fingt epowdktrer thanhbe, nsoklbkes were
filtered off, the filtrate was concentrated under reduced pressure, and

the residuepas 1RUrififtOYoR £68hUIMAL €BRORBROGHRPIY KePasKi 89 oshih haaygel ,
el uent: ethyl acetate-hexane=l:4). The resultant crude product of nethyl
(6, 7-di chl grQ+2;pxo0- 4- phenyl - 2H chronmen- 3-yl ) acetate was 11 JAN 2005 180
di ssolved in acetic acid (5 m) and concentrated hydrochloric acid (2.5

m), d h d d f Lux.f h il I QE lLuti
Concentrated undbr £ BAGREESLhF68%ur TN ATET oohP DA 708 ol weg 1d

di ssolved in a . . L
5 dlspersion described above may contain the additives

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 pharmaceutiéal

10 formulatién. The surface of the formulation can be ccated
to cbtain a sustained-release formulation.

Since a lipid-rich plagque regressing substance
is usually hardly water-scluble 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 cbtained by
converting a sclid dispersion described above into various
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 1lipid-rich plague regressing substance
itself.

Thus, a solid dispersion described above enables the

25 solubilization of a hardly water-soluble or water-insoluble



5 sol vent
washed with water foll owed by a saturated aqueous solution of sodiuﬂﬂ JAN 2003

hydr ogen car bonate and a saturated

After dryi

m xture of THE (10 m ) and ethyl acetate (50 m), and the

10 reduced pressure, and the residue was purified by recrystallization

from et hyl

acetate to obtain the title conpound (0.52 g, yield: 62%.

Mel ting point: 222-223C. NMR (CDCl 3) 6: 8743 (2H, s), 7.10 (1H, s),

7.20-7.36

(2H, 15 n), 7.50-7.64 (4H, m). IR(KBr): 3400-2400, 1725, 1599

cml. Analysis for Cl7HIOM4A 2 0. 3H20 Calcd C57.59 H:3.01 Found (%:

C. 57.44 H
obt ai ned byithd-methodplsgne| aredreddiaig i suReftemece Ehampby 7alYabieg2 1 1

2.99 20 REFERENCE EXAMPLE 8-12 The conpounds of table 2 were

JAN 2005 181 OH Ref. Ex.YieldMelting Point (C
nunber RIR2RBES Hilkesrahstagd iizat | on solev e )d BP1VetEO21612b1AEL yater-

10

15

20

25

inscluble lipid-rich plaque regressing substance to be

improved dramatically.

The amount of &a hardly water-scluble or water-
insoluble lipid-rich plague regressing substance in a solid
dispersion described above may vary depending on the dosage
form, administration mode, carrier and the like, and iﬁ'is
usually 0.1 to 99% by weight based on the total amount of
the formulation.

The amount of &a hydrophilic pelymer 1in a solid
dispersion described above may vary depending on the dosage
form, administration mode, carrier and the like, and it is
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 desage form,
administration mode and the like, and it is usually 0 to
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

amount of the fermulation.

aqueous sol ution of sodium chl ori de.
ng over nmagnesium sulfate, the solvent was distilled off under



90 MeNEA5204- 205( ACCEt) 10MEMEHA3228- 229( ACOEt) 11MeMeMe49205- 206( AdCEAN 1005
12(CH2) , H52196- 197( AcOEt ) REFERENCE EXAMPLE 13 Synt hesi s of

(2- oxo-4-phenyl -2,6,7,8 5 tetrahydrocycl opent a[ g] chronen-3-yl)acetic acid
OH A solution of (6-hydroxy-2,3-di hydro-1Hinden-5 yl)(phenyl)nethanone
(1.0 g) and triethylamne (0.98 m) in 11 JAN 2005 182 THE (20 m) was
conbi ned with ethyl succinyl chloride (0.55 m) at 0OC, and stirred for 1
hour. The reaction solution was conbined’®ith water, and the product was
extracted with ethyl acetate. The extract was washed 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
of f under reducé&the pressiur exf Bulirteisudd ant aresitoen wase dbssphaeduincadl uene
(10 M), conmbined with DBU (0.25 m), and heated under 10 reflux for 2.5

hours. Aft €oreéeQlaitien t heay eackicon sRIp#idimg Wasndi klieed gdddget hybracet ate

(60 m), and washed with water followed by a 1 N solution of hydrochloric

acid and azgaahll-ated ;atHefise sahut itafe of 1 podi umachior i deustfdiary o0 to
99.9% by weight based on the total amcunt of the

5 fecrmulation.

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 doéégé

10 form as ;ell as administ;ation mode and duraticn, for
example, the daily dose in a patient having hyperlipidemia
(adult, body weight: about 60 kg) is about 0.01 to abcut
1000 mg/kg, preferably about 0.01 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 docse 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 reguired.

A concomitant drug may be employed 1in 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




dryi ng over magnesium sul fate, the solvent was distilled 15 of f under
reduced pressure, and the residue was purified by a colum chronatqqrﬁﬂpm%

(packi ng:

silica gel, eluent: ethyl acetate-hexane=1:2). The resultan

crude product of ethyl
(2- oxo- 4- phenyl -2, 6,7, 8-tetrahydrocycl opent a[ g] chronen-3- yl)acetate was

di ssolved in acetic acid (20 mM) and 20 concentrated hydrochloric acid (10

m ), and heated under reflux for 1 hour * "fhe reaction sol ution was
concentrated under reduced pressure, and the resultant residue was

di ssolved in a solvent mxture of THE (5 m) and et hyl
and then washed with water followed by a 25 saturated aqueous sol ution of
sodi um hyddagem ssar bohhee asuwbidcMN 2005:,1835&%sat upaded atfiedus sahdtion
of sodiumchloride. After drying over magnesi um sul fate, the sol vent was

acetate (50 m),

distilled sofsicegrdén ldeducets pressur easand ifiee ragsd duentwasvalr i bEedthy

recrystallization fromethyl acetate-isopropyl ether to 5 obtain the title
conpound ( @d9B rd,stytiaalidin 788Q. dvid t thgrpotetkis216s5218G e CBC 3k ybe 2. 09
2.81 (2H, d, J=7 Hz), 2.99 (2H, d, J=7 Hz), 3.41 (2H, s), 6.82

(2H m,

(1H, s), 7220 7230it8HinYrediler®®- 6£60t k SHphBrmakRUtR(JHr ) fo2400a2468,

1714, 1622 cm1l. Analysis for C20HL3NGG Calcd (%: C 74.99 H 5.03 Found

(N: G74. LadHthdXaily oral dose per kg body weight in a mammal is

10

15

20

25

about 0.001 tc 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
administefed, it may be administered at the same time, but
it is &lso possible that a concomitant drug 1s 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
intermittent administration is employed, the time interval
may vary depending on the active ingredient administered,
the dosage form and the administraetion mode, and for
example, when the concomitant drug is first administered,
the inventive compound may be administered within 1 minute
to 3 days, preferably 10 minutes to 1 day, mcre preferably
15 minutes to 1 hour &after the administration o¢f the
concomitant drug. When the inventive compound is first
administered, for example, then the concomitant drug may be
administered within 1 minute toc 1 day, preferably 10

minutes to 6 hours, more preferably 15 minutes to 1 hour



15 REFERENCE EXAMPLE 14-20 The conpounds of table 3 were obtained by th

nmet hod

140 O O H13244- 246( AcOEt) 15FFHH64164- 166(1 PE) 16MeCl HH65222- 224( AcOEt )
17(CH2) 3H3- Me63183- 184( ACOEt) 18(CH2) 3H4- Me81231- 233( AcOEt) 19( CH2)

3H3, 4-di - Me70193-194( AcOEt) 20(CH, ), HA- F86231- 234( AcCEt ) REFERENCE EXAMPLE

21 Synthesis of ethyl 2-(7-ch|oro-6-neth%ﬁ52-oxo-4-phenyl-2H— 5
chronmen-3-yl )acetate OCH2CH3 1 1 JAN 2005 185 A sol ution of

(4-chl or o- 2- hydr oxy-5- net hyl phenyl) (phenyl)nethanone (5.0 g) and
triethylamne (5.65 nm) in THE (100 mM ) was conbi ned with ethyl succinyl

10

15

20

25

after the administration of the inventive ccmpound.

In a preferred administration mcde, for example, about
0.001 to 200 mg/kg of a concomitant drug formulated as an
oral formulation is given orally as a daily dose, and,
after about 15 minutes, about 0.005 to 100 mg/kg of an
inventive compound formulated as an oral formulation 1is

given orally as a daily dose.

The invention 1is further detailed in the followihg
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
internal standard, and entire & values are represented in
ppm. A value indicated for a solvent mixture is a volume
ratic 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
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:

tetrahydrofuran, IPE: isopropylether, Et,0: diethyl ether,

il

simlar to that in Reference Exanple 13. Table 3 11 JAN 204d5)4%8
Ref. EX.YieldMelting Print nunber(C) R2ZR3R4( % ) (Recrystallization solvent)



chloride (3.47 m) at OC, and stirred for 1 hour. The 5 reaction 5C1|1JUAN)E005
was conbined with water, and the product was extracted with ethyl acétate.
The extract was washed with a 1 N solution of hydrochloric acid foll owed
by a saturated aqueous solution of sodiumchloride, 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), conbined with DBU
(1.25 m), and heated under reflux for 27% hours. After cooling, the
reaction solution was diluted with ethyl acetate (100 m), and washed with
water followed by a 1 N solution of 15 hydrochloric acid and a saturated
aqueous solution of sodiumchloride. After drying over nmagnesi um sul f atwe,
the sol verteammp di si¢dorrbaitiamdes: redtuckdt préssdeshbland the trigdiedue was
purified by a columm chromat ography (packing: silica gel, eluent: ethyl
acet at e- hexgnegtiz4)Yedand ddrt hbrul2Ge puciubled ,bydiecrygstial ¢i zatimiet r om:et hyl
acet ate-hexane to obtain the title conpound (3.86 g, yield: 53%. Mlting
poi nt: 132ml33GpINVR (BPT Yrdid,l. 23 (@dpling=Foheran2,28¢2Hpys)idy3., 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), 7.0H5:7. 60 231 dPol ckhdbAMR005 086 | REKBEhy 1¥62%hark6R9, 1366, 1188
cm'. Analysis for C20HLI7C1O4 Calcd (%: C 67.32 H 4.80

5 diphenylphosphoryl azide, hex: hexane, Ac: acetyl, FPh:
phenyl, Ts: tosyl, mCPBA: m-chloroperbenzoic acid, °‘Bu:

tert-butyl.

EXAMPLS
10 REFERENCE EXAMPLE 1
Synthesis of €&, 7-dichloro-2-¢gxo-4-phenyl-2H-chromene-3-

carboxylic acid

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 1in ethyl
acetate (50 ml}, and washed with water followed by a 1 N

solution of hydrochioric acid and a saturated agueous



Found (% : C:67.55 H 5.13 5 REFERENCE EXAMPLE 22-23 The conpounds q{b;ﬁﬁh@5

4 were obtained by the nethod simlar to that in Reference Exanple
Table 4 2 OCH2CH3 10 11 JAN 2005 187 Ref.Ex.YieldMelting Point (C

nunber RLR2( % (Recrystal li zati on sol vent) 22MeH7891-92( Hexane) 23C Me71o0i

REFERENCE EXAMPLE 24 Synt hesi s of

2-[ 6- (brononet hyl ) - 7- chl or o- 2- oxo- 4- phenyl -2H chronen-3-yl] acetic acid OH

A sol ution of ethyl (7-chloro-6-nethyl-2ldxo-4-phenyl - 2H chromen-3-yl)
acetate (3.5 g) in ethyl acetate (50 mM) was conbined with

N- bronmosuccinimde (2.1 g) and 2,2' 10 azoi sobutyronitrile (48.3 ng), and
heat ed under reflux for 1 hour. After cooling, the reaction solution was

washed wi tdowatiern f of | ewdduby chlsatideat edAdgeeous wiolait pvar ofmagsediivm

hydr ogen carbonate and a saturated aqueous sol ution

of sodi um chl ori de.

After dryi rmlofeete magitesi wpbwdiat ejas distilled off under reduced

10

15

20

25

presurre, and the residue was purified by a column
chromatography (packing: silica gel, eluent: ethyl acetate-
hexane=1:9). The resultant crude product of ethyl 6,7~
dichloro-2-0xo-4-phenyl-2H-chromene-3-carboxylate was
dissolwved in acetic acid {10 ml) and concentrated
hydrochloric acid (5 ml), and heated under reflux for 1
hour. The reaction soluticn was concentrated under redﬁéed
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 agueous
solution of sodium hydrogen carkonate and a saturated
agueous sclution of sodium chloride. After drving 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 (0.65 g, vield: 34%).

Melting point: 233-234°C.

NMR (CDC13) &: 7.29-7.40 (3H,m), 7.48-7.58 (4H, m).

IR(KBr): 3400-2400, 1748, 1717 cm™.

Analysis for C;Hg0,Cl,:

Calcd (%): (C:57.34 H:2.41

Found (%): C:57.30 H:2.50



15 the solvent was distilled off under reduced pressure, and the rfii1N%m5
was purified by a silica gel columm chromatography (el uent: ethyl J

acet at e-hexane=l:4) to obtain 11 JAN 2005 188 the crude crystal
(approximately 2.6 g) of ethyl 2-[6-

(bromonet 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 flg8 30 m nutes. The reaction
solution was concentrated under reduced pressure, and the resultant

resi due was dissolved in a solvent mxture of THE (10 ml) and et hyl
acetate (50 m), and then washed with water followed by a saturated
aqueous SOIREHERENDE sEXfiMBDEWyZF®gen 10 carbonate and a saturated aqueous
solution of sodium chloride. After drying over magnesium sulfate, the
solvent wahedi slondothddf f cindebpledutedsPressitaimed the rnesd duetnheas
washed with ethyl acetate to obtain a crude crystal (1.78 g, yield: 44%
of the t|tléimgygynﬂyjtﬁ@gafﬁnng¥gggﬁéEW@.aﬂggg in the next reaction

wi thout further purification. NWR (CDC13) 5: 3.43 (2H, s), 4.58 (2H, s),
7.11 (1H, %).p1/-120-7.30 (2H, m, 7.48 (1H, s), 7.50-7.65 (3H, m.

REFERENCE EXAMPLE 25-26 20 The conpounds of table 5 were obtained by the
met hod sinibar to that in Reference Exanple 24. Table 5 11 JAN 2005

R 0

5
Ref.Ex. vield Melting Point (°C)
number R} R? R? (%) (Recrystallization
solvent)

2 Cl Me H 63 227-228 (AcOEL)

3 Cl Me Me 58 226-227 (AcOEL)

4 Me Me Me 81 Z205-206 (AcOEL)

5 Me Me Me 27 222-223 (AcCQEL)

6 (CH.), H 7 92-93 (ACOEt)

REFERENCE EXAMPLE 7
Synthesis of (6,7-dichloro-2-oxo-4-phenyl-2HE-chromen-3-

vl)acetic acid



189 OH Ref.Ex. nunber RI1 R2 25 CH2Br H 50 3.44(2H, s),4.49(2H, s),

7.03(1H, d,J=2H), 20-7.35 (1H,n), 7.41 (1H, d, J=8 Hz), 7.50-7.65 1(15AN 2
26 C CH2Br 43 3.44 (2H, s), 4.71 (2H, s), 7.06 (1H, s), 7.20-7.70 (6H,

m . REFERENCE EXAMPLE 27 Synthesis Yield NVR (% (CDC13) of
et hyl (2, 8- oxo- 4- phenyl -2,6, 7, 8

t et rahydr oxycycl opent a[ g] chronen-3-yl )acetate OCH2CH3 1 1 JAN 2005 190 A

suspensi on of chrom um oxide (33 g) in nethylene chloride (300 m) was
conbined with 3,5-di methyl pyrazole (32 g) at -10C in one portion. After
stirring at the sanme

15

Cl

Cl

A solution of 6,7-dichlorc-2-o0xo~-4-phenyl-2H-chromene-
3-carboxylic acid (0.8 g} in THF {10 ml) was combined Qith
DME (1 drop) and oxalyl chloride (0.31 ml), and stirred at
room temperature for 1 hour. After the reaction sclution
was concentrated under reduced pressure, the resultant
residue was dissolved 1in THF (10 ml}, and to which a
solution of diazomethane prepared from N-methyl-N'-nitro-N-
nitroscguanidine (1.68 g) and potassium hydroxide (3.0 g)
in ether (30 ml) was added dropwise. After the
effervescence had ceased, the reaction solution was
concentrated under reduced pressure. The resultant residue
was disseclved in methanel (50 ml), combined with silver
oxide, and heated under reflux for 30 minutes. After the
insolubles were filtered off, the filtrate was concentrated
under reduced pressure, and the residue was purified by &
ceolumn chromatography (packing: silica gel, eluent: ethyl
acetate-hexane=1:4). The resultant crude product of methyl

(6, 7-dichloro-2-oxc-4-phenyl-2H-chromen-3-yl)acetate was



tenperature for 15 m nutes, ethyl (2-o0xo-4-phenyl-2,6,7,8 5 :
t et rahydrocycl opent a[ g] chronen- 3-yl )acetate was added. After the rLQJFNGW
solution was stirred at -10C for 2 hours, and conmbined with water, and the
organic |l ayer was washed with diluted hydrochloric acid and water, and
dried over magnesium sul fate. The solvent was distilled off 10 under
reduced pressure, the resultant residue was purified by a silica gel

col umm chromat ography (eluent: ethyl aceésate), and further purified by
recrystallization from ethyl acetate to obtain the title conpound (1.2 g,
yield: 15%. 15 Melting point: 145-148C. NWR (CDA3) 6: 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 g, J Ai%ddalved . 10n(1lHic&ic 7. 2&8i(RH (B) . n: PS5 Bfd MbondehirbiBg )
20 I R(KBr): 2980, 1715, 1615, 1563 cm1. Analysis for C22H18C5 Cal cd

(%: C72. : Found: £ %5 € 73415 H 5. 28 1 1
\(]A/\()N 2005 s@%tdﬁgghgjeoﬁl%gi@l(%,%? digoz(%-)éi- pdr?lecgyll%ig%?%fi?!é gl%@%WEEI E

tetrahydr0%$%&QDGWﬁﬂ(ﬂéﬁH{ﬁEﬂFé%ﬁﬂefEﬁﬁﬁgga@éﬁcentrated under reduced

pressure, and the resultant residue was dissolved in a
5 solvent mixture of THF (10 ml) and ethyl acetate (50 ml),

and then washed with water followed by a saturated aqueous

soluticn o©f sodium hydrogen carbonate and a saturated

agueous solution of scodium chloride. After drying over

magnesiumr sulfate, the solvent was distillied off uﬁ&er
10 reduced pressure, and the residue was ©purified by

recrystallization from ethyl acetate to obtain the title

compound (0.52 g, yield: 62%).

Melting peint: 222-223°C.

NMR (CDCl,) &: 3.43 (ZH, s), 7.10 (1H, s), 7.20-7.36 (Z2E,
15 m), 7.50-7.64 (4H, m.). |

IR(KBr): 3400-2400, 1725, 1599 cm’.

Analysis for C;;H,,0,C1,-0.3H.0

Calcd (%): (C€:57.59 H:3.,01
Found (%): C:57.44 H:2.89

20
REFERENCE EXAMPLE 8-12
The compounds of table 2 were c¢btained by the method
similar to that in Reference Example 7.

Table 2



OH Et hyl (2, 8- di oxo-4-phenyl -2,6,7,8- 5

t et rahydrocycl openta[ g] chronen-3-yl )acetate (1.2 g) was dissolved in a @ C
acid (20 m) and concentrated hydrochloric acid (10 m), and heat &d lmqf’
reflux for 30 mnutes. The reaction solution was concentrated under
reduced pressure, and the resultant residue was dissolved 10 in a sol vent

m xture of THE (10 mM) and ethyl acetate (50 m), and then washed with

wat er followed by a saturated aqueous salgati on of sodi um hydrogen
carbonate and a saturated aqueous sol ution of sodiumchloride. After

dryi ng over magnesium sul fate, the solvent was distilled 15 of f under
reduced pressure, and the residue was purified by recrystallization from
ethyl acetgi® to obtain the title conmpound (0.87 g, yield: 79%. Melting
poi nt: 2400 (< | £) 192 NVR (CDC13 + DMBO-d6 1 drop) 6: 2.74
(2H, t, J = J =0 Hz), 3.40 (2H, s), 7.11 (1H, s),
7.32 (2H, m, | s). I R(KBr): 3400-2400, 1713 cm 1.

5 Analysis for :[11.85 H.4.22 Found (%: C 71.40

H:. 4. 50 EXAIﬁ’L , B 'Iq'et hoxyphenyl ) - 2- (2- oxo- 4- phenyl -

Ref.Ex. Yield Melting Point (°C)}
number  R* R? R’ (%) (Recrystallization
solvent)
g8 cl Me H 50 216-217 (AcOEL)
9 Cl Me  Me 45 204-205 (AcOEL)
10 Me Me 3! 43 228-229 (AcOEL)
11 Me Me Me 49 205-206 (AcOEt)
12 (CH.), H 52 196-197 (AcQEt)

REFERENCE EXAMPLE 13
Synthesis of (2-oxo-4-phenyl-2,6,7,8-

5 tetrahydrocyclopenta{g]chromen-3~yl)acetic acid

A sclution of (6-hydroxy-2, 3~-dihydro-1H-inden->-

y1l) (phenyl)methanone {1.0 g) and triethylamine (0.98 ml) in



2,6,7,8-tetrahydrocycl opent a[ g] chronmen- 3-yl ) acetam de A sol ution of
(2- oxo- 4- phenyl
(150 ng) in

30 m nutes.

The reaction solution was concentrated under reduced pressure,
and the resultant residue was dissolved in THE (10 m), and added dropw se

to 1 1 JAN 2005 193 a solution of 2,6-di @£hoxyaniline (79 ng) and

triethylamne (0.1 m) in THE (5 m). After stirring at roomtenperature
the solvent was distilled off wunder reduced pressure, and the
residue was 5 conbined with water, and extracted with ethyl
acet ate. THeIF el aclt} wass wasthiethadl ti ich | et ledl hydeochl dr chlaetidef gDl 66ed

for 1 hour,

resul t ant

by a 1 N solution of sodium hydroxi de and water, dried over nmagnesium
sul fate, amd )t hen conceatfatedrrdbe foesul tanty . r eshsluge yesipur sbiadiby

recrystallization from et hyl

(146 ny, yw@éjcodﬁiﬁed|WiﬁﬂrWhi@&ntanﬁlﬁhglég%dﬁ®Ez&ggfaﬁiréctgdoalegH
M, 2.81 (2H t. J =7 H), 2.99 (2H, t, 3= 7 Hz), 3.46 (2H, br) 3.78

(6H s), 65%%%f“$cé¥ate. The extract was washed with a 1 N sclution

5

10

15

20

25

of hydrochloric acid followed by a saturated agueous
soluticn of seodium 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 unaer
reflux for 2.5 hours. After cooling, the reaction scluticn
was diluted with ethyl azacetate (60 ml), and washed with
water fcllowed by a 1 N solution of hydrochloric acid and a
saturated aqueous soluticon of sodium chloride. After
drving 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=1:2). The resultant crude product of ethyl
(Z2-oxo-4-phenyl-2,6,7,8~tetrahydrocyclopenta[g]chromen-3-

yl)acetate was dissclved in acetic acid {20 ml} and
concentrated hydrochloric acid (10 ml), and heated under
reflux for 1 hour. The reaction solution was concentrated
under reduced pressure, and the 7resultant residue was
dissolved in a solvent mixture of THF (5 ml) and ethyl
acetate (50 ml), and then washed with water followed by a

saturated agueous solution of sodium hydrogen carbonate and

11 JAN 2005
-2,6,7,8 tetrahydrocycl opental g)chronen-3-yl)acetic acid

15 THE (10 m) was conbined with dinethylformanm de (DVF, 1

drop) and oxalyl chloride (0.06 M), and stirred at room tenperature for

10 acetate-THF to obtain the title conpound



15J =8 Hz), 6.85 (1H, s), 7.14 (1H, t, J =8 Hz), 7.26 (1H, s), 7.43
(2H, m, 7.50 (1H, m. IR(KBr): 1707, 1686, 1508 cm . Analysis for 2005
C20H25NGB. O. 2H20 Calcd (%9 : C 73.25 H:5.58 N:3.05 20 Found (9% : C:;QIHW

H 5.79 N 3. 14 EXAMPLE 2- 14 The conpounds of table 6 were obtai ned using

(2- oxo-4- phenyl-2,6,7, 8-tetrahydrocycl openta[ g] chronen-3-yl)acetic 25
acid by the nethod simlar to that in Exanple 1. 11 JAN 2005 194 Table 6
Exanpl eYi el dMel ti ng Poi nt nunber (C) R RZR8Go) (Recrystallization solvent)
20Et OEt H64216- 219AcOEt - THF) 3CH( CH3) 2CH( CHI ) 2H40261- 263( AcCEt - THF)

4Et Et H54279- 281 ( AcCEt - THF) 5MeOVeHA42232- 237 ( AcCEL)

6Et HHA6234- 237( AcCEt - THF) 70MeHH40219- 222( AcOEt - THF)

80VEGVENE7%235a@§9£€€@Eta U DOVBOHHT 217 %5 A 8LoAG R ) cADOMeEEOHAREEA Y
(deconp.) (AcOE

drylng over magnesium sulfate, the solvent was distilled

cff under reduced pressure, and the residue was purified by

recrystallization from ethyl acetate-isopropyl ether to
5 obtain the title compound (0.95 g, yield: 70%).

Melting point: 216-218°C.

NMR (CDC1,) &: 2.09 (2H, m), 2.81 (2H, d, J=7 Hz), 2.99 (ZB,

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;sNOg

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 tc that in Reference Example 13.

Table 3



i 10H OveOWe32170-172( AcOE) 120CF3 HH21191- 194( AcOEt) 130CH(CH3) 2 00
OCH(CH3) , H33181- 186( AcOEt) 14cycl opentyl oxy H47224-226( AcCEt) 113AN
cycl opentyl oxy EXAMPLE 15 5 Synt hesi s of

N- (3, 5-di chl oro-4-pyridyl)-2-(2-o0xo0-4-phenyl -
2,6,7,8-tetrahydrocycl opental g] chronmen-3-yl)acetamde 1 1 JAN 2005 A
solution 195 (2-oxo-9-phenyl-2,6,7,8 of
tetrahydrocyclopenta[g]chronen-S-yI)acetF§4acid (150 ng) in THF (10 m)
was conbined with DMF (1 drop), and the m xture 5 solution was conbi ned
with oxalyl chloride (0.06 m), and stirred at roomtenperature for 30

m nutes. The reaction solution was concentrated under reduced pressure,
and the resultant Résidue was dissolved in THF (10 m ), and added

dropwi se to a suspehtsi on of 4-am no- 3, 5-di chl oropyridine 10 (100 ng) and
sodi um hydrjgle (60% in oil) (40
t enper at ur gnover ni g i sol ution was conbined with water, and
extracted with e exfract was washed with water, dried
over nmagnesi um and then condentrated. The resultant

1

in THF. After stirring at room

R OH
R4
Ref.Ex. Yield Melting Pcint
number . (°C)
rR' r* R R (%) (Recrystallization
solvent)
14 Cl C1 Cl H 13 244-246 [(AcOEL)
15 F F H H 64 164-166 (IPE)
16 Me Cl1 H H 65 222-224 (AcOEt)
17 {CH,); H 3-Me 63 183-184 (AcOEL)
18 {CH,); H 4-Me 81 231-233 (AcOEL)
19 (CH,); H 2,4-di-Me 70 163-194 (AcOEn)
20 (CH,}, H 4-F g6 231-234 (AcOEL)

REFERENCE EXAMPLE 21
Synthesis of ethyl 2-{7-chlorc-6-methyl-2-oxoc-4-phenyl-2H-

5 chromen-3-yl)acetate




15 residue was purified by recrystallization from ethyl
obtain the title conpound as a colorless crystal (60 ng, 28%49. MlIlting

poi nt :

257-259C. NMR (CDC13) 5: 2.11 (2H, m) , 2.27 (3H, m , 2.90 (2H,

acet at e- TIHF AN 2005

t,

J = 11 JAN 2005 196 7 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,

8 Hz),

7.33 (5H, m). IR(KBr): 1699, 1655

J

306, 1144 cm'. 5 Analysis for

C25H18N2C3C12. 0. 3H2O Calcd (%: C. 63.79 3. 98 N:5.95 Found (%9: C 63.56
H 4.10 N.5.71 EXAMPLE 16-21 10 The conpounds of table 7 were obtai ned using

(2- oxo-4- phenyl-2,6,7, 8-tetrahydrocycl openta[ g] chronen-3-yl)acetic
by the nethod simlar to that in Exanple 15. Table 7 anpl eYi el dMel ti ng
Poi nt (C) numbefR R2R3( R hfgr°'£'hyg S

16CF3HC155198- 200( AcCEt ) 17FFF46247-249( THF- | PE) 18CF3FH19194- 196( AcOEt)

tal lizatfon sol veht§ TOXY

190CF3HO 8me8oyilohenydst (PheocrdmEs71mens7((kedet p) and triethylamine

10

15

20

25

{5.65 ml) in THF (100 ml) was combined with ethyl succinyl
chloride (3.47 ml) at 0°C, and stirred for 1 hour. The
reaction solution was combined with water, and the procduct
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 chleoride, and after
drying over magnesium sulfate, the solvent was distiiied
off under reduced pressure. The resultant residue was
dissclved 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
hydrochloric acid and a saturated aqgueous solution of
sodium chloride. After drying over magnesium sulfate, the
sclvent 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
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 (ZH,
sy, 4.13 (2H, t, J=7 Hz), 6.84 (1K, s), 7.20-7.35 (2H, m),

7.41 (1H, s}, 7.45-7.60 (3H, m).

acid




table 8 to table 11 were obtained by the nethod simlar to that

1. 5 Table 8 Exanpl eYieldMelting Point (C nunmber R2R3(% (Recrystallization
solvent) 220veOVeH57231-232( AcOEt) 230veOVEMe61176-177( AcCEL)

240Et OEt H54235- 236( AcOEt ) 25CH( CH3) 2CH( CH3) 2C1 51245- 246( AcOEt )

26Et Et H53250- 251( AcOEt) Table 9 Exanple Yield Melting Point (C nunber 1 1
JAN 2005 198 RIR2R3R4( o )(Recrystalli zatisen sol vent)

27VeMeOVeH75236- 237( AcCEt ) 28MeMeOVEME74166- 167 ( ACcCEL)

29MeMeCEt H75230- 231( AcCEt ) 30MeMeEt H74259- 260( AcCEt )

31MeMeCH( CH3) 2H74252- 253( AcCEt )

IR(KBr): 1728, 1609, 1366, 1188 cm’l.

21CF, HCF; 38220- 221(AcOEt) 1 1 JAN 2005 197 EXAMPLE 22-46 The Conp?ﬁpgggg@?e

Analysis for C,;H,,Cl0O,
Calcd (%): C:67.32 H:4.80

Found (%): C:67.55 H:5.13

REFERENCE EXAMPLE 22-23
The compounds of table 4 were obtained by the method
similar to that in Reference Example Z1.

Table 4

10



32(CH2) 40VeH63227-228( AcOEt) 33(CH2) 4CEt H60196- 197( AcCEt)

34(CH2) 1CH( CH3) 2H53235- 236( AcOEt ) 35(CH,) 4Et H55240-241( AcCEt) Tabl e\ 11‘?& 00
Exanpl eYi el dMel ting Point (C nunberR R 2R3(a)(Recrystallization sol've “
36C HOML48249- 250( AcCEt ) 370 HOEt 55246- 247( AcOEt ) 38C HEt 48296- 297 ( AcOEt )
390 HCH( CH3) 255289- 290( AcOEt ) 40C C Ove83289- 291( THF)

41FHOVE73196- 198( AcCEt - THF) 42FHCH( CH, ) 275255- 256( AcCEt - THF) 43FHOCH (CH,)
355249- 252( AcOEt ) 44FHcycl openty 38253-2b4{AcCEt) loxy 5 Table 11 1 1 JAN
2005 199 Exanpl eYiel dMelting Point (C) nunberR RZ(% (Recrystallization

sol vent) 450MeH60247-249 (THF) 46CH(CH3), H42280- 282 ( THF)

Ref.Ex. Yield Melting Point (°C)

number R} R? (%) (Recrystallization solvent)
22 Me H 78 81-92 (Hexane)

23 Cl Me 71 oil

REFERENCE EXAMPLE 24
Synthesis of 2-[6-(bromomethyl)-7-chloro-2-oxo-4-phenyl-2H-

5 chromen-3-yl}acetic 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 aqueousl solution of
sodium hydrogen carbonate and a saturated agueous solution

=

of sodium chloride. After drying over magnesium sulfate,
15 the solvent was distilled off under reduced pressure, and
the residue was purified by & silica gel column

chromatography (eluent: ethyl acetate-hexane=l:4) to obtain



EXAMPLE 47-69 The conpounds of table 12 were obtained by the neth

simlar to that in Exanple 15. Table 12 Exanpl eYi el dMel ting Point qﬂc-iﬁ 2005
nunber R R'(~) (Recrystal lization solvent) 47FFH2- CF3, 4- C155172-174 (AcCOEt)
48C C H2- CF3, 4- C161203- 206 (AcCEt) 49Med H2- CF3, 4-C174236-239 (AcCEt-1PE)
1 JAN 2005 5 200 50Me O H2-CF3, 4-F 51Me A H2,4-di-(CF,) 52Me O H2- CCF3,

1

4-C 53Me O 3-Cl2-CF3, 4-d 54Me MeH2-CF3, 4-Cd 550 MeH2-CF3, 4-d 56(CH2)

3H2- CF3 57(CH2) 33- Me2- CF3 58( CH2) 33- Me21GRB3, 4-F 59( CH2) 33- Me2- CF3, 4-d

60( CH2) 34- Me2-CF3 61(CH2) 34- Me2-CF3, 4-F 62(CH2) 34- Me2-CF3, 4-d 63(CH2)
33, 5-di - Me2- CF3

10

15

20

the crude crystal (approximately 2.6 g) of ethyl 2-[6-
(bromomethyl)-7-chioro-2-oxc-4-phenyl-2H-chromen-3-

yl]acetate. The crude crystal was dissolved in acetic acid
(50 ml) and concentrated hydrochloric acid (25 ml), and
heated under reflux for 30 minutes. The reaction sclution
was concentrated under reduced pressure, and the resultant
residue was dissolved in a sclvent mixture of THF (10 ml)
and ethyl acetate (50 ml), and then washed with water
followed by a saturated agueous scluticn of scdium hydrééén
carbenate and a saturated agueous 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%) cf the title compound. The compound
was used in the next reaction without further purification.
NMR (CDCl,) &: 3.43 (2H, s), 4.58 (2H, s), 7.11 (lH, s),

7.20-7.30 (2H, m), 7.48 (1H, s), 7.50-7.65 {(3H, m).

REFERENCE EXAMPLE 25-26
The compounds o¢f table 5 were obtained by the method
similar to that in Reference Example Z24.

Table 5



64(CH2) 33, 5-di- Me2-CF3, 4-F 65(CH2) 33, 5-di-Me2-CF3, 4-0 66(CH2
34- F2- CF3 67(CH2) 34-F2-CF3, 4-F 68(CH2) 34-F2-CF3, 4-F 69Me O H2-

78224- 226( AcOEt - | PE) 51239- 240( AcOEt - | PE) 37214- 215( AcOEt - | PE)
51202- 204( AcOEt - | PE) 65201- 203( AcOEt) 93214- 216( AcOEt) 79191- 193( AcOEt)
68205- 207( AcOEt) 77204- 205( ACOEt) 59182- 184( ACOEt) 64224- 226( AcOEt )
68234- 236( ACOEt ) 61235- 236( ACOEt) 81264- 265( ACOEt) 72226- 228( AcOEt )
78221- 223( AcOEt ) 74221-223( AcOEt) 88234- 288( ACOEt) 71232- 234( AcOEt )

63224- 225( AcOEt - | PE) EXAMPLE 70

Ref.EX. Yield NMR

number R! R? (%) (CDC1,) -

25 CH,Br H 50 3.44 (2H, s), 4.49 (2H, s),

- 7.03 {1H, d, J=2H),

20-7.3% (iH, m),
7.41 (1B, d, J=8 Hz),
7.50-7.65 (5H, m).

26 Cil CH,Br 43 3.44 (2B, 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-

) tetrahydroxycyclopenta[glchromen-3-yl)acetate

0

%JAN 2005



Synt hesis of 2-[7-chloro-6-{(dinethylam no)nethyl }-2-oxo-4-

phenyl - 2H chr onen- 3-yl ] - N- (2, 6- di net hoxyphenyl ) acet ami de (CH3) 2 A. 11 JAN 2005
sol ution of 2-[6-(brononethyl)-7-chloro-2-o0xo0-4 phenyl -2H chronen- 3-yl ]
acetic acid (0.13 g) in THE (3m ) was conbined with DM (1 drop) and oxal yl
chloride (56 m), and stirred at roomtenperature for 1 hour. The reaction
1 1 JAN 2005 201 sol ution was concentrateg under reduced pressure, and the
resul tant residue was dissolved in THE (éJ91) , and added dropwi se to a
solution of 2,6-dinethoxyaniline (46 m) and triethylamne (86 m) in THE
(2 mM) at OC. After stirring 5 for 1 hour, the reaction solution was
conbined with water, and the solution was extracted with ethyl acetate.
The extract wa® washpdngioh =fl Nhgemdtmorcwtidaydeechybrii® aBF8hydrNEwed
by a saturated aqueous solution of sodiumchloride, a saturated agueous
sol uti on othdediiim hyd0dgerl )carbenat@tdihamnd wa tdat Biy at @dmaghpopyrsebbei on
of sodiumchloride, and after drying over nmagnesium sul fate, the sol vent
was distil(zed of fatunder® g educet: pessise. Theteesstianingresi dhe wame

di ssolved in THE (2 ml), conbined with a solution of dinethylamne (200

ng) in THEtekhpdatad £8rstigradnavesni ghthy The-seactipResglubi 6n7was
concentrated

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 hydrecchloric acid and water, and dried
over magnesium sulfate. The solvent was distilled -6ff

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 (CDC1l;) o: 1.23 (3H, t, J = 9 Hz), 2.75 {24, t, J = 6
Hz), 3.08 (2H, t, J = 6 Hz), 3.41 (2H, s}, 4.14 {(2H, g, J =
9 Hz), 7.10 (1H, s), 7.28 (24, m}), 7.55 (3H, m}, 7.71 (1lH,
s).

20 IR(KBr): 2980, 1715, 1615, 1563 cm.
Analysis for C..H¢C,
Calcd (%Y: C:72.92 H:5.01

Found (%} : C:73.15 H:5.20

25 REFERENCE EXAMPLE 28



under reduced pressure, and the resultant residue was dissolved in e,wyl 2005
acetate (30 m), and then washed with a saturated aqueous solution o JAN
sodium chl oride. After drying over nagnesium sul fate, the solvent was
distilled 20 of f under reduced pressure. The resultant residue was
purified by a silica gel columm chronat ography (el uent:

chl or of or m net hanol - aqueous ammoni a=30:1:0.1), and further purified by
recrystal lization fromethyl acetate to éBfain the title conpound (81 ny,
yield: 50%. 25 Melting point: 221-223C. 11 JAN 2005 202 NWVR(CDC
13)6:2.17(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 m. IR(KBr): 1732,
1661, 1560,Si4itdieils . 5Anal ysist for C26H27NR20%CiiCabed-phenyl-2,6,7, 8-

(99 : C 66.33H:5.37N: 5. 53 Found (% :C. 66.17H: 5. 38N: 5. 22 EXAMPLE 71-73 10 The
conpounds afe tiradi el rbd welrep cotit Al giach ytd e -nel hodet Senkbad to that in
Exanpl e 70. Tabl e 13 Exanpl eYi el dMel ti ngPoi nt nunber (s) (O

R2( Recryst al bi zati on sol vent)

Ethyl (2, 8-dioxo-4-phenyl-2,6,7, 8~

5 tetrahydrocyclopenta[g]chromen-3-yl)acetate (1.2 g 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
iO in a solvent mixture of THF (10 ml} and ethyl acetate (50
ml), and then washed with water focllowed by & saturated
aqueocus solution ¢f scdium hydrogen carbonate and a
saturated aqueous solution of sodium chloride. pfter
drying over magnesium sulfate, the solvent was distilled
15 off under reduced pressure, and the residue was purified by
recrystallization from ethyl acetate tc obtain the title

compeound (0.87 g, yield: 79%).

Melting point: 240°C (decomp.).



71mor phol i n- 4- yl OVB53209- 211( AcOEt) 72NMe, CH( CH3) 254301- 303( AcOEt) 11 JAN 2005
73nor phol i n-4-yl CH( CH3) 25: 296- 298( AcCEt) 11 JAN 2005 203 EXAMPLE 74

Synt hesis of 2-[7-chloro-6-{(norpholin-4-yl)nethyl}-2-oxo-

4- phenyl - 2H chromen- 3-yl ] -N-(4-chl oro-2- trifluoronethyl phenyl)acetam de 5
A solution of 2-[6-(bronmonethyl)-7-chloro-2-cxo-4-

phenyl - 2H chronen- 3-yl Jacetic acid (O. Zoégzgr1 in THE (5 mM) was conbi ned

with DMF (1 drop) and oxalyl chloride (8 ), and stirred at room
tenperature for 1 hour. The reaction 10 sol ution was concentrated under
reduced pressure to obtain the residue, which was dissolved in THE (3ml),
and added dropw se to a suspension of 4-chloro-2- trifluoronethylaniline
(69 m) andMBodidDOIy/dti @RISC60N li ndrapl ) Sizn 2IHE (22H1) tat DC= Aftkz) ,
stirring at room 15 tenperature for 12 hours, the reaction solution was
conbi ned wit bgwateer,, wandJt ke privzluct 3wds epit,acted Wi th (éthylslacefat2. The
extract was washed with a 1 N solution of hydrochloric acid followed by a
saturated agHeows, SQlswti(@m,0fm)sodi.ed cfipride, a saturated aqueous

solution 1 1 JAN 2005 204 of sodi um hydrogen carbonate and a saturated
aqueous  1r(KBr): 3400-2400, 1713 cm’.
5 Analysis for C,,H,,0Oq
Calcd (%): (C:71.85 H:4.22

Found (%): (C:71.40 H:4.50

EXAMPLE 1
10 Synthesis cf N- (2, é~dimethoxyphenyl) -2~ (2-oxc—-4-phenyl-

2,6,7,8-tetrahydrocyclopenta[g]chromen-3-yl)acetamide

0 H,C

0
S |
D¢

==

OCH,

A solution of (2-oxo-4-phenyl-2,6,7,8-

tetrahydrocyclopentalg)chromen-3-yl)acetic acid (150 mg) in

15 THF (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



solution of sodiumchloride, and after drying over nagnesiun1su|faHeh Q@%%
sol vent was distilled off under reduced pressure. The resultant resi é
was dissolved in 5 THE (2 nl), conbined with norpholine (0.21 m), and
stirred for 3 days. The reaction solution was concentrated under reduced
pressure, and the resultant residue was dissolved in ethyl acetate (30
m), and then washed with a saturated aqueous solution of sodium chloride.
After drying over 10 magnesi um sul fate, &£Hé solvent was distilled off under
reduced pressure. The resultant residue was purified by a silica gel

col um chr omat ogr aphy (el uent: chloroform nethanol -aqueous

ammoni a=40:1: 0. 1), and further purified by recrystallization fromethyl
acetate toaobt agiuthertitlef 152¢érpanpdhek¥Z2ndding el d7%B57%mgMel tang

poi nt: 205-207C. NWR (CDC 3) 6: 2.35-2.45 (4H, nm), 3.45-3.65 (8H, m, 7.21

(1H, s), 7t3Q=efhdQzdhe MC. 7. 45)( 1M SAF 7154%17. 65 A3Hermstif: Gy (44, d,
J=9 Hz), 8.24 (1H, brs). . 20 IR(KBr): 1725, 1663, 1530, 1310 cm1

Anal ysi s f ok of? HdIQAW 2F3r Al ednell;, €ne8.R0vend Y dN & g1 Foands€%)
C:58.90 H 3.89 N 4.61 25 EXAMPLE 75-79 11 JAN 2005 205 The conmpounds of

table 14 were Qbt aiped by bQ%s@%&@Qd 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 cof sodium hydrcxide and water, dried over
magnesium sulfate, and then concentrated. The resultant
residue was purified by recrystallization from eﬁﬁyl

10 acetate-THF to obtain the title compound (146 mg, yileld:
64%) .
Melting point: 213-215°C.
NMR (CDCl,) &: 2.09% (2H, m), 2.8% (2H, t, J = 7 Hz), 2.99
(2H, t, J =7 Hz), 3.46 (2E, br) 3.78 (6H, s), 6.54 (2H, d,
15 J = 8 Hz), 6.85 (1H, s), 7.14 (1H, t, J = 8 Hz), 7.26 (1H,
sy, 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.



simlar to that in Exanple 74. Table 14 CI Exanpl eYi el dMelting Poi nt (ﬁ)
nunber RLR2(0) (Recrystallization solvent) 4-phenyl-I|- 75piperazi nw JAN'2005
H74201- 203 (AcCEt-1PE) nethyl 76CH2NMe2H35176-178 (AcCEt -1 PE)

77mor phol i n-4- H36171-172 (AcOE-I1PE) yl et hyl

78C CH2NMe, 95215-217(AcCEt -1 PE) 79d nor pholin-4- 69 216-218 (AcCEt -1 PE)
ylmethtyl 5 EXAMPLE 80 Synt hesi s of

[ 7-chl oro-3-{2- (2, 6-di met hoxyani |l i no)-2- 154

oxoet hyl } - 2- oxo- 4- phenyl - 2H chronen- 6-yl | met hyl acetate 11 JAN 2005 206
CH3000 A solution of 2-[6-(bronmonethyl)-7-chl oro-2-o0xo-4-

Table ©
RS
RZ
!
Example Yield Melting Point
number . (°C)
R? R? R3 (%) (Recrystallization
solvent)
2 CEt CEt H 64 216-219 AcCOEt-THF)
3 CH(CH;), CH(CH;), H 40 261-263 (AcOEt-THFE)
4 Et Et H 54 279-281 (AcQOEt-THE)
5 Me OMe H 42 232-237 (AcCEL)
6 £t H H 46 234-237 (AcOEt-THF)
7 OMe H K 40 219~222 (AcOEt-THE)
8 OMe QOMe Me 73 237-23% (AcOEt-THE)
9 OMe OH H 72 175-181 (AcOEt)
i0 OMe OMe OH 40 160 (decomp.)
(AcQET)
11 CH CMe OMe 32 170-172 (AcOE)
12 OCF, H H 21 1981-194 (AcOEtL)
13 CCH(CH,}, OCH(CH,), H 33 181-186 (AcCEt)
14 cyclopentyloxy H 47 224-226 (AcCEt)
cvclopentyloxy

EXAMPLE 15

5 Synthesis of N-(3,5-dichloro-4-pyridyl)-2-(2-oxo-4-phenyl-

2,6,7,8-tetrahydrocyclopentalg]lchromen-3-yl)acetamide



phenyl - 2H chronen-3-yl] acetic acid (0.13 g) in THE (3 m) was conbi ned
with DMF (1 drop) and oxalyl chloride (56 m), 5 and stirred at rlobghN 2005
tenperature for 1 hour. The reaction " solution was concentrated under
reduced pressure, and the resultant residue was dissolved in THE (2 m),
and added dropwi se to a solution 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 conbi ned with W&ber, and the product was

extracted with ethyl acetate. The extract was washed with a 1 N solution
of hydrochloric acid

chl ori de,

foll owed by a saturated aqueous solution of sodium

a saturated aqueous solution of sodium hydrogen carbonate 15 "and
a saturated aqueous solutlo
magnesi um sul 2

of sod'un1cTi ride, and after drying over
dlstl r reduced pressure.

The resultan nmbi ned with
anhydr ous s¢ .tirred for 11 JAN 2005 207 3
hours. The r& d_conbi ped wit and t he product was

extracted wt
aqueous sol ution of
the 5 solvent was distilled
residue was purified by re
conmpound (61 ngy, yield:

15

sodlun1 hl ori de. AfteE dryin

pf f under reduded pre
ystallization from T to obtain the title

\el ting point: 229-231C.

A sclution of (2-oxo-4-phenyl-2,6,7,8-
tetrahydrocyclopenta[g]chromen-3-yl)acetic acid (150 mgj“in
THF (10 ml) was combined with DMF (1 drop), and the mixture
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 dissclved in THF (10 ml), and added
dropwise to a suspension ¢f 4-amino-3,5-dichloropyridine
(100 mg) and sodium hydride {€0%, 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
residue was purified by recrystallization from ethyl
acetate-TEF to obtain the title compound as a colorless
crystal (60 mg, 28%).

Melting point: 257-25%°C.

NMR (CDCl,) &: 2.11 (2H, m}, 2.27 (3H, m), 2.9C (ZH, t, J =

shed with a saturated
over magnesium sul fate,
ure, and the resultant



NMR (CDC13) S: 1.99 (3H, s), 3.50 (2H, brs), 3.78 (6H, brs), 10 5.0@ &2&9
s), 6.55 (2H, d, J=8 Hz), 7.06 (1H, brs), 7.16 (1H, t, J=8 Hz), 7. bEJAN &85
(8H, m. IR(KBr): 1737, 1732, 1477, 1260 cm1l . Analysis for C28H24NOrC
Calcd (%: C64.43 H4.63 N2.68 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 ] ] net hyl acetate 11 JAN 2005 208
CH3COO The title conmpound (yield: 27% wa86obtained by the method simlar
to that in Exanple 80. Melting point: 290-292C. 5 NWR (CDC 3) 6: 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 cnf''. Analysis for -
C32H32NOBCh @ahcd A %Ws @ 0.89 I 5. 91uMy2. 37 7110 dtpunghy (98 5L [0H41sh, 5. 67
N: 2. 58 EXAMPLE 82 Synthesis of [7-chloro-3-{2-(4-chloro-2

trifluorongt Byl anid i np) - 2- oxgetyl }-2-oxo1#rpheryl -2Hoe (11, 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
Caled {%): C:63.79 H:3.98 N:5.85

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-tetrahydrocyclopental{glchromen-3-yl)acetic

acid by the method similar to that in Example 15.

Table 7
RS
2
R
Example Yield Melting Point (°C}
number R’ R? R’ (%) (Recrystallization
solvent)
16 Cr, H Cl 55 198-200 (AcQEL)
17 E F F 46 247-249 (THF-IPE)
18 cFr, F H 19 194-196 (ACOEt)
19 CCF, H cl 84 189-191 (AcCEt)
20 CF, H F 57 186-187 (AcOEL}
21 CF. H CF, 38 220-221 (AcOEL)




15 chronen-6-yl)nmethyl acetate 1 1 JAN 2005 209 CI CH3COO A solutiog HBNZWS
2-[ 6- (bronmonet hyl ) - 7- chl or o- 2- oxo-4- phenyl - 2H chronen- 3-yl ] acetic l'
(0.30 g) in THE (6 mM) was conbined with DMVF (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 nl), and added dropw se to a suspension of
4-chloro-2-fluoronethylaniline (104 m)1l4dd sodi um hydride (60% in
oil)(121 ng) in THE (2 10 m) at OC. After stirring for 1 hour, the
reaction solution was conbined with water, and the product was extracted
wth ethyl acetate. The extract was washed with a 1 N solution of

hydrochl oric acid foll owed by a saturated aqueous sol ution of sodium
chloride, a saturated aqueous 15 solution of sodi um hydrogen carbonate and
a saturat egxaggueo@s-sid uti on of sodium chloride, and after drying over
magnesi um sul fate, the solvent was distilled off under reduced pressure.
The resul tant res aescdi ssehived ity MR €31M e reordymechad tiy aphydr ous
sodi um acetate (121 ng), 20 and stirred at 60C for 3 hours. The reaction

sol ution \Nﬁlgtg%d]%l\ﬂn%qoa'} 210 tprpé’g)llr}gdaggrgﬁézvaj er, and the product was

extracted wit
R1
R2

5 Table 8

Hy

Cl

Example Yield Melting Point (°C)
number R’ R? R* (%) (Recrystallization
sclvent)

22 OMe CMe H 57 231-232 (AcOEL)

23 OMe OMe Me 61 176-177 {AcOCEt}

24 OEt Okt H 54 235-236 (AcOEt)

25 CH(CH,), CH(CH)), Cl 51 245-246 (ACOEt)

26 Et Bt H 53 250-251 (AcOEtLt)

}
Table 9

Example Yield Melting Peint (°C)
number



et hyl
sol ution of sodium chloride.
solvent was distilled off under 5 reduced pressure to obtain the residue,

whi ch was purified by a silica gel
acet at e- hexane=1: 2),
acetate to obtain the title
186- 187C. NWR (CDC13) b5:
7.30-7.40 (2H, m,
| RCKBr) :

poi nt :

7.08 (1H,
8.17 (1H, brs).

acet at e,

s),

After drying over

7.45-7.65 (6H, m,
1725, 1663, 1530, 1310 cm .

col um chr omat ogr aphy (el uent:
and further purified by

and the extract was washed with a saturated aqueous
magnesi um sul fate, th§ JaAN 2009

et hyl

recrystallization fromethy

conpound (126 ny, yield: 45%.
1.99 (3H1r98),

s),

C27HL8NCBC12F3 Cal cd, (%, C: 57.46 H 3_21 N 2.48  Found
N: 2. 25 EXAMPLE 83-8% 20 Fhe BonpoundsFof table 15°%@¥¥s

net hod

AL

sini le 82. Table 15 Jo4V

nunber R1 ¥i’el d Mel ¥eng MRoi ndMé¢ C) H 75 236-237 (AcOEt)
28 Me Me OMe Me 74 166-167 (AcOEt)
29 Me Me OQEt R 75 230-231 (AcCOEt)
30 Me Me Et H 74 259-260 (AcOEt)
31 Me Me CH(CH;), BH 74 252-253 (AcOEt)}
32 (CH,), OMe H 63 227-228 (AcCEt)
33 (CH,) , QEt H 60 196-197 (AcOEL)
34 (CH,), CHI(CH,), H 53 235-236 (AcOEL)
35 (CH,), Bt H 55 240-241 (AcOEt)
Table 10

Example Yield Melting Point (°C)
number R' R* R’ (%) (Recrystallization
solvent)

36 Cl B OMe 48 248-250 (AcOETL)

37 Cl E OEt 55 246-2477 (AcOEtL)

38 Cl H Et 48 296-297 (AcOEt)

39 Cl H CE(CH,), 55 289-290 (AcOEt)

40 Cl Cl1 OMe 83 289-291 (THF)

41 F H OMe 73 126-198 (AcQOEt-THE)

42 ¥ H CH(CH,), 75 255-256 (AcOEt-THF)

43 F H OCH({CH,), 55 245-252 (AcOEt)

44 F H cyclecpenty 38 253-254 (AcCEt)
loxy

Table 11

10 Melting
3.49 (2H, s), 5.10 (2H,
8.08 (1H, d, J=9 Hz),

15 Anal ysis for
C.57.20 H 3.25
ARELDY the

Exanpl e



(%9 (Recrystallization solvent) 83 CH20Ac H 35 184-185 (AcCEt) 84 O
CH2OAc 56 237-238 (AcCEt-1PE) EXAMPLE 85 Synthesis of 11 JAN 2005
2-[ 7-chl or o- 6-{ (hydroxyl nmet hyl ) - 2- oxo-4- 5

phenyl - 2H- chr onen- 3-y1) - N- (4-chl oro-2- trifl uoronet hyl phenyl)acetam de HO
[7-chloro-3-{2-(2-chloro-4-trifluoronethylanilino)-2-

oxcet hyl } - 2- oxc- 4- phenyl - 2H chronen-6-yl ] nethyl acetate 10 ester (81 ny)
was di ssolved in a solvent mxture of THE9®#4 nl) and nmethanol (2 m),
conmbined with DBU (0.11 m), and 1 1 JAN 2005 212 stirred at room
tenperature for 30 mnutes. The reaction solution was diluted wth ethyl
acetate (30 m), and then washed with a 1 N solution of hydrochloric acid
foll owed by(; ) g s()sol utglon of _sqdi um chloride, a 5 saturated
aqueous sol uti oRt 3 a saturated aqueous

sol ution of sodi ‘ dryi ng over magnesium sul fate, the
sol vent was di st guced prlessurg. The resultant residue
was purifi @ o je shj-omategiaphy (el uent: 10 et hyl
acetate), &E furth recr Ltallilation fromethyl acetate to
obtain the title conpound |(34 ny,

R
Example Yield Melting Point (°C)
_ number R! R? (%) (Recrystallization
! solvent)
45 OMe H &0 247-249 (THF)
46 CH(CH,), H 42 280~282 (TEF)

EXAMPLE 47-69
The compounds of table 12 were obtained by the method
5 similar to that in Example 15.

Table 12

R4
Example vield Melting Point (°C)
mmber R R R K (%) (Recrystallization
solvent)
47 F F H 2-Cr,, 4-Cl 55 172-174 (AcOEL)
48 cl Cl H 2-Cr,, 4-Cl1 61 203-206 (AcOEL)

49 Me €1 H 2-CF,, 4-Cl 74 236-23% (AcCEL-~IPE)




yield: 80%. Melting point:

3.48 (2H,

S)

7.45-7.65 (6H,
1655, 1306, 1144 cmi.

conpounds of table 16 were obtained by the nethod

4.70 (2H,

7.21 (1H,
8.19 (1H, brs). IR(KBr): 1699,

241-243C. NVR (CDA3) 6: 1.85 (1H t, JF6 JhR)00
15 d, J=6 Hz), [ ﬁﬁ,
m, 8.08 (1H, d, J=9 Hz),

S), 7.30-7.40 (2

Anal ysis for C25HL6NO4ACI 2F3 Calcd (%9 : C. 57.49
H:3.09 N.2.68 20 Found (%9 : C 57.52 H:3.09 N: 2.57 EXAVPLE 86-87 The

simlar to that in

Exanpl e 85. 25 Table 16 11 JAN 2005 213 €PCExanple Yield (% Melting Point
sol vent) 86 CH2OH H 37 226-227 (AcOEt)
87 A CH20H 46 220-222 (AcCEt-I1PE) EXAMPLE 88-89 The conpounds of table 17

(O number

wer e obt ai

Rl R2 (Recrystallization

A | ar tothat——m—E*ez-%J—e%—'F&b-l—e%' . ‘0
Me Cl H 2-CF,, 4-F 78 -226 (ACCEt-IPE)
51 Me Cl H 2,4-di~(CF,) 51 239-240 (AcCEt-IPE)
52 Me Cl H 2-0CF,,4-C1 37 214-215 (AcCEL-IFE)
53 Me Cl 3-Cl 2-CF,, 4-C1 &1 202-204 (AcOEt-IPE)
54 Me Me H 2-CF,, 4-C1 &5 201-203 (AcCEL)
55 Cl Me H 2-CF,, 4-Cl 93 214-216 (ACOEL)
56 (CH;), E 2-CF,y 79 191-153 (ACOEL)
57 (CH,), 3-Me 2-CF, 68 205-207 (AcCEt)
58 (CH,) 5 3-Me 2-CF;, 4-F 77 204~205 (AcOEt)
59 (CH,) 4 3-Me 2-CF,, 4-C1 58 182-184 (AcOEL)
60 (CH,), 4-Me 2-CF, 64 224-226 (AcOEL)
61 (CH,), 4-Me 2-CF,, 4-F 68 234-236 (AcOEt)
62 (CH,) 5 4-Me 2-CF;, 4-C1 61 235-236 (AcOEt)
63 (CH,) 4 3,5~di-Me  2-CF, 81 264-265 (ACOEL)
64 (CH,) ; 3,5-di-Me 2-CF,, 4-F 72 226-228 (AcOEL)
65 (CH,) 5 3,5-di-Me 2-CF,, 4-C1 78 221-223 (AcOEL)}
66 (CH,) , 4~F 2-CF, 74 221-223 (AcCEt)
67 (CH,) ; 4-F 2-CF,, 4-F 88 234-236 (AcOEt)
68 (CH,) , 4-F 2-CF,, 4-F 71 232-234 (AcCEL)
69 Me Cl H 2-CF, 63 22£4-225 (AcOEt-IPE)
EXAMPLE 70

Synthesis of Z2~[7-chloro-6-{(dimethylamino)methyl}-2-oxo-4-

phenyl-2H-chromen-3-yl11-N-{2, 6-dimethoxyphenyl) acetamide

Cl A 5'30
(CHy), ’ N N
H

OCH,

phenyl-Z2H-chromen~3-yl]acetic acid

A scolution of

was combined with DMF

and stirred at

(1 drop)

room temperature for

2-[6-(brcmomethyl)-7-chloro-2-oxo-4-
(0.13 g) in THF (3ml)
and oxalyl chloride (56 ml),

1 hour. The reaction



Exanpl e
solvent) 88 F 52 180-183 (AcOEt) 89 C 33 189-192 (THF-1PE) 11 JAN 2
REFERENCE EXAMPLE 29-31 The conpounds of table 18 were obtai ned by the

net hod

nunber R Yield (% Mlting Point (C) (Recrystallization

simlar to that in Reference Exanple 7. 5 Table 18 OH

Ref . Ex. Yi el dMelting Point (C) nunberR(0)(Recrystallization solvent)
293- CF382159- 161( Et , O 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 simlar to that in Reference
Exampl e 27. Table 19 11 JAN 2005

10

15

20

25

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

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 agueous solution of sodium chloride,
a saturated agueous solution of sodium hydrogen carboﬁéte
and a saturated agueous solution of sodium chloride, and

after drying over magnesium sulfate, the soclvent was

distilled off wunder reduced pressure. The resultant
residue was dissolved in THF (2 ml), combined with a
solution of dimethylamine (200 mg) in TEF (1 ml), and
stirred overnight. The reaction solution was concentrated

under reduced pressure, and the resultant residue was
dissclved in ethyl acetate (30 ml}, and then washed with a
saturated aqueous solution of sodium chleride. 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-aquecus ammonia=30:1:0.1}, and further
purified by recrystallization from ethyl acetate to obtain
the title compound (81 mg, yield: 50%).

Melting point: 221-223°C.

obgAt 14



215 OCH2CH3 Ref.Ex. Yield Melting Point (C) nunber R (% (RECrystaIIizEﬁiﬁ?
solvent) 32 3,5-di-Me 16 174-276 (AcOEt) 33 3-Me 12 182-184 (AcCEt1)13 0
3-CF3 22 142-143 (Et, O hexane) REFERENCE EXAMPLE 35- 37 The conpounds of
table 20 were obtained by the nethod 5 simlar to that in Reference
Exanpl e 28. Table 20 0 OH Ref. Ex.YieldMelting Point (C nunberR
(9% (Recrystallization solvent) 353,5-di-Me 70187-190 (AcCEt) 363-Me 89247
(decomp.) (AcCEt) 11 JAN 2005 216 37 3-CEB290 200-202 (Et20-1PE) EXAVPLE
90- 95 The conpounds of table 21 were obtained by the nethod simlar to
that in Exanple 15. 5 Table 21 Exanple nunber R1 R2 90 F 3-CF3

NMR (CDCl,) &: 2.17 (6H, s}, 3.41 {(2H, s), 3.48 (ZH, brs),

3.79 (6H, brs), 6.54 (2H, d, J=8 Hz), 7.08 (1lH, brs), 7.15

(1B, t, J=8 Hz), 7.35-7.6C (BH, m).

IR(KBr): 1732, 1661, 1560, 1478 cm™.

5 Analysis for C,H,;N,0,Cl
Calcd (%): C:66.33 H:5.37 N:5.53

Found (%): 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

R2
Example Yield Melting Point
number (%) (°C)
R R? {(Recrystallizati
on solvent)
71 morpholin~4-yl OMe 33 209-211 (AcCEt)
72 NMe, CH(CH,), 54 301-303 (AcCEtL)

73 morpholin-4-yl CHI(CH,), 53 296-298 (AcOEt)




91 d 3-CF3 92 F 4-CF3 93 d 4-CF3 Yield Melting Point (C (%

(Recrystal lization solvent) 58 213-214 (AcOEt-1PE) 70 206-207 (THAT gl 2005
78 250-252 (THF-1PE) 55 249-250 (AcOEt) 94 F 3,5-di-(CF3) 58 278-280
(THF-1PE) 95 O 3, 5-di- (CF3) 70 254-256 (THF-1PE) EXAMPLE 96- 101 The
conpounds of table 22 were obtained by the nethod 11 JAN 2005 217 sim |l ar
to that in Exanple 15. Table 22 0 Exanpl eYi el dMelting Point (C)

nunber R R2(% (Recrystal li zati on sol vent) 286F3, 5-di - Me19274- 276( AcCEt - | PE)
970 3, 5-di - Me12274- 276( THF- | PE) 98F3- Me49216- 217( AcCEt)

99C 3- M260225-227( AcCEt - | PE) 100F3- CF319227- 229( AcCEt - | PE)

1010 3- CF343122- 123( AcCEt - hexane)

EXAMPLE 74
Synthesis of 2-[{7-chloro-6-{ (morphclin-4-yl)methyl}-2-oxo-
4-phenyl-2H~-chromen-3-yl]-N-{4~chloro-2-

trifluocromethylphenyl)acetamide

Cl

A solution of 2-[6-(bromomethyl)-7-chloro-2-oxo-4-
phenyl~2H-chromen-3-yllacetic acid (0.20 g) in TEF (5 ml)

was combined with DMF (1 drop) and oxalyl chloride (86 ml),

and stirred at room temperature fcr 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 suspensicn of 4-chloro-2-
trifluoromethylaniline (69 ml) and sodium hydride (60%, in

0il) in THF (2 ml) at G°C. After stirring at room

i5 temperature for 12 hours, the reaction solution was
combined with water, and the precduct was extracted with
ethyl acetate. The extract was washed with a 1 N solution

of hydrochloric acid followed by & saturated agueous

solution of scdium chloride, & saturated agqueous solution



5 REFERENCE EXAMPLE 38 Synt hesi s of
3- (2- et hyl phenyl ) - 6, 7- di hydr o- 5H i ndeno[ 5, 6- b] f ur an- 2- car boxy! i 4 TagAN£20® 1
JAN 2005 218 A sol ution of (6-hydroxy-2,3-dihydro-1Hinden-5-yl)(2-

met hyl phenyl ) net hanone (2.0 g) in DMF (50 ml) was conbined wth sodium
hydride (60 % in oil) (400 ng) with cooling in 5 ice. After stirring at
the sanme tenperature for 30 mnutes, the mxture was conbi ned with ethyl
bronpacetate (1 m), and stirred for 1 hgur. The reaction sol ution was
conbined with water and extracted with ethyl acetate. The extract was
washed with water, and then dried over magnesi um 10 sulfate, and the

sol vent was distilled off under reduced pressure. The resultant residue
was di ssolved in toluene %

50 ) nd combi ned w th déf )
reaction 98I ufPah Was WEHSE Undedt + ¥ Uk d¥g$nﬁ%ht? an %@L a%%g P ned
wth water, and extracted with ethyl acetate. The 1? extract was “?ég?d
Wi th wat er SC&Hd itHen Wi e8°8vERM i suffdt e2L5Rd t HE %519 en
distilled off under reduced pressure. The resultant r, ﬁjdue S pu&ified
by a col umagelesdne o§baphyerpatRengSosT$rta et | délleéﬁi €0y ﬁ?’? under
acet at e- hexane=|:3) to obtain a crude product of ethyl 3 I i JAN 2005 219
(2- met hy| plerdylceds, eak syl o- 5@tendes B, B2 ] Fapadue- wadr bbxsiateed The
resul tant crude product of ester was _

5 THF {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
agueous sclution of sodium chloride. After drying over

10 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

15 compound (112 mg, yield: 357%).
Melting peint: 205-207°C.
NMR (CDCl,;) &: 2.35-2.45 (4K, m}, 3.45-3.65 (8H, m}, 7.21
(1K, s), 7.30-7.40 (2H, m), 7.45 (1K, s), 7.45-7.65 (5H, m),
8.08 (1H, d, J=9 Hz}, 8.24 (1lH, brs).

20 IR(KBr): 1725, 1663, 1530, 1310 cm™.
Analysis for C,gH,;N,0,Cl.F,
Calcd (%): C:58.90 H:3.892 N:4.74

Found (%): (C:58.90 H:3.89 N:4.61

25 EXAMPLE 75-79



di ssolved in a solvent mxture of THE (50 m) and nethanol (30 m),

conbined with a 1 N solution of sodium hydroxide 5 (30 m ), and st|r1LdA&2m5
roomtenperature for 3 hours. The reaction solution was concentrated under
reduced pressure, and the resultant residue was conbined with water and
extracted with ethyl acetate after acidifying with diluted hydrochloric
acid. The extract was washed with water, and 10 then dried over nmagnesi um
and the solvent was distilled off underspeduced pressure. The resultant
residue was purified by recrystallization fromethyl acetate to obtain

the title compound (0.9 g, yield: 39% as a colorless crystal. 15 Melting
point: 213-215C. NMR (CDO 3) 5: 2.13 (2H, m, 2.17 (3H, m, 2.91 (2H, t, J

w7 a5 (FHE SFOUPRRED °5a0t Bub0," 17367 Em *U 8 Aral v & r "SRG b

Calcd (%9: C. 78.06 H: 5. 5 0 77.82 H 5.59 REFERENCE EXAMPLE
39-53 25 Tﬁ@‘ Jﬁﬂgjg% tébﬁﬂg§§£%nd§%able 24 were obtained by the Il JAN

2005 5 ZZO%EEfgxﬁfln1lar to that in Reference Exanple 38. Table 23

C
N ;
H
CF

Example Yield Melting Point (°C)
nurber R R* (%) (Recrystallization
solvent)

75 4-phenyl-1- H 74 201-203 (AcOEL-IPE)
piperazinyl
methyl

76 CH,NMe, H 35 176-176 (AcOEL-IPE)

77 morpholin-4- H 30 171-172 {(AcCOE-IPE)
ylmethyl

78 Cl CH,NMe, 95 15-217 (AcCEt~IPE)

79 Cl merpholin-4- €9 216-218 (AcOEt-IPE)

ylmethtyl
5
EXAMPLE 80
Synthesis of [7-chloro~3-1{2- (2, 6-dimethoxyanilino) -2~

oxoethyl}-2-oxo-4-phenyl-2H-chromen-6-yl]methyl acetate



Ref. Ex.Yield (o)Melting Point (C) nunberR(Recrystallization solve I‘)

393- Me72240- 244( AcOEt) 404- Me76240- 244( ACOEt) 41H63230- 231( AcOEt ) 11 AN 2005
424- FA8215- 218( ACOEt)  434- OMe85240- 243( AcOEt) Table 24 11 JAN 2005 221 5
Ref.Ex. nunber R R2 R3 44 2-Me O Me 45 HMe Me 46 2-Me Me Me 47 3-Me
Me Me 48 2-Me Me O 49 3-Me M O 50 2-Me O O 51 2-Me F F 52 2-Me

(CH2) 4 53 3-Me (CH2)9 Yield Melting Point (C (9% (Recrystallization
solvent) 53 224-225 (AcCEt) 206

A  solution of 2-{6-({(bromomethyl)-7-chloro-2-oxo-4-
phenyl-2H-chromen-3-yljacetic acid (0.13 g) in THE (3 ﬁl)

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 TEF (2 ml}), and added
dropwise to a soluticn 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 sclution of hydrochloric acid
followed by a saturated agueous solution of sodium chloride,

a saturated agueous solution of sodium hydrogen carbcnate

15 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 (2 ml), combined with

anhydrous sodium acetate (150 mg), and stirred at 60°C for



46 39 62 78 33 62 40 86 34 268-269 (AcCEt) 218-219 (AcCOEt) 224-

(AcCEt)

2
190- 220 (AcOEt) 210-213 (AcOEt) 193-195 (AcCEt-hexaneﬂ'égﬁﬂﬁﬁ%

(AcOEt) Anorphous 228-230 (AcOEt) EXAMPLE 102

N- (2, 6- D net hoxyphenyl ) -N -[ 3- (2- net hyl phenyl ) - 6, 7- di hydr o-

5H i ndeno[ 5, 6-b] furan-2-yl]Jurea A solution of

3-(2-nmet hyl phenyl ) -6, 7-di hydro-5H Il JAN 205 222

i ndeno[ 5, 6-b] furan-2-carboxylic acid (3 gp/ triethylamine (2.2 m) and
DPPA (2.9 m) in benzene (200 m) was stirred

10

15

3 hours. The reaction solution was combined with water,
and the product was extracted with ethyl acetate, and the
extract was washed with a saturated aquecus solution of
sodium chloride. After drying over magnesium sulfate, the
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;) 3: 1.99 (3H, s}, 3.50 (2H, brs), 3.78 (6K, brs),
5.09 (2H, s), 6.55 (2H, d4, J=8 Hz), 7.06 (lE, brs), 7.1l¢
(1H, t©, J=8 Hz), 7.25-7.60 (BH, m).

IR(KBr): 1737, 1732, 1477, 1260 cm'.

Analysis for C,.H,NC.,C1

Calcd (%): C:64.43 H:4.63 N:2.68

Found (%): C:64.45 H:4.85 N:2.64

EXAMPLE B1
Synthesis of [7-chloro-3-{2-(2, 6é-isopropylanilinoc)-2-

oxoethyl}-2-oxo-4-phenyl-2H-chromen-6-yl]Imethyl acetate



at roomtenperature for 1 hour, and then heated under reflux for k1 hqmﬁ.
After cooling to roomtenperature, to 5 the reaction solution 117 JAN 2005

2, 6-di met hoxyaniline (1.6 g) was added and then heated under reflux for 1
hour. The reaction solution was conbined with water and chloroform and
the organic |ayer was washed with diluted hydrochloric acid followed by a
satur ated aqueous sol ution of sodium 10 hydrogen carbonate and water, and
after drying over magnesium sulfate, th&0&ol vent was distilled off under
reduced pressure. The resultant residue was purified by a silica gel

col um chr omat ogr aphy (eluent: chloroform, and further purified by
recrystallization from THF-chl oroform 15 to obtain the title conpound as a
colorless crystal (2.4 g, 53%. Mlting point: 270C (deconp.). NWVR (CDC13)
6: 2.11 (2H, m, 2.27 (3H, mM, 2.90 (2H, t, J = T Hz), 2.99 (2H, t, J =7

Hz), 3.71 (6H, s), ER 6.86 (lh, bs),
7.06 (1H, s), 7.15 | 3241, 1659,
1557 cm. Analysis for N:6.33 25

Found (a): C 73.15 H 6.0 N 2005

conpounds oGnHtselij 25 ang ta/e 26 /r/ obt ai ned by t

-103 The

The titlexcompound (yield: 27%) was obtained by the metﬁod
similar to that in Example 80.
Melting point: 290-292°C.

5 NMR (CDCl,) &: 1.15 ({(12KE, d, J=7 Hz), 1.9%% (3H, s), 3.03
(2H, m), 3.53 (2E, s), 5.10 (2H, s), 7.00-7.60 (11H, m).
IR{KBr): 1732, 1647, 1532, 1364 cm.

Analysis for C,4,H;,NC.C1
Calcd (%): (C:70.3% H:5.81 N:2.57

10 Found (%): C:70.41 H:5.67 N:2.58

EXAMPLE 82
Synthesis of [7-chloro-3-{2-(4~chlcro-2-
trifluoromethylanilino)-2-oxoethyl}-2-oxo-4-phenyl-2H-

15 chromen-6~yljmethyl acetate



method simlar to that in Exanple 101. 5 Table 25 Exanpl eYi el dMeltin Pgint
(O nunber RR R3R4(% (Recrystallization solvent) 1023-MeO\We kamlﬂgd@
(deconp.) (AcCEt) 1034- MeOVe OWH53236 (deconp.) (AcCEt) 104HOWe
OVeH50238- 241( AcOEt ) 1052- MeEt Et H28250 (deconp.) (AcOEt) 1063- MeEt

Et H23225- 228( AcOEt) 1074- MeEt Et H26250- 254( AcOEt ) 108HEt

Et H42248- 251( AcCEt ) 1092- MeOEt COEt H45227 %deconp.) (AcOEt) 1103- MeCEt

OEt H14210- 212( AcOEt) 111HOEt OFt H45210- 222PAcCOEt)

1122- MeCH( CH3) , CH( CH3) , H33238 (deconp.) (AcOEt) 1133-MeCH (CH3)

, CH (GB)
2H34235

A solution of 2-~[6-{bromomethyl}-7-chloro-2-oxo-4-
phenyl-2H-chromen-3-yllacetic acid (0.30 g) in THF (6 ml)

was combined with DMF (1 drop) and oxalyl chloride (130.51),

5 and stirred at room temperature for i hour. The reaction
solution was concentrated under reduced pressure toc obtain

the residue, which was dissoclved in THF (3 ml}, and added
cropwise to a suspension of 4-chloro-Z2-fluorcmethylaniline

(104 ml) and scdium hydride (60%, in o0il) {121 mg) in TEEF (2

i0 ml) at 0°C. After stirring for 1 hour, the reaction
solution was combined with water, and the preduct was
extracted with ethyl acetate. The extract was washed with

a 1 N solution of hydrochloric acid followed by a saturated
agquecus solution of sodium chloride, a saturated agueous

15 solution 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

DMF {3 ml), combined with anhydrous socdium acetate (121 mg),

20 and stirred at 60°C for 3 hours. The reaction sclution was



(deconp.)
OVeMe69280 (deconp.) (AcCEt-hex) 1162- MeOVe OHH78210-212 (THF) 1 1 J
224 1172- MeOVEOVEOH27224-227( AcOEt) 1182- MeOVEOHOVE 36218-221( AcOEt)

1192- MeOVEOWVEF45280 (deconp.)

(

c

(AcOEt) 1143- MeOVe M2H19208 (deconp. Ac CEt 1152- MOk
Fivaoto o0 W U

) 1214- Ove OMeOVEH58238 (deconp.)

10

15

20

210

combined with water, and the product was extracted with
ethyl acetate, and the extract was washed with a saturated
aqueocus soliution of sodium chloride,. After drying over
magnesium sulfete, the solvent was distilled off under
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, vyield: 45%). |
Melting point: 186-187°C.

NMR (CDCl,) &: 1.99 (3H, s}, 3.49 (2H, s), 5.10 (2H, s),
7.08 (1B, s), 7.30-7.40 (ZH, m), 7.45-7.65 (6H, m), B.0C8
(1H, d, J=9 Hz), 8.17 {(1H, brs).

IR(KBr): 1725, 1663, 1530, 1310 cm™.

Analysis for C,,E;gNO;Cl1,F,

Calcd (%): (C:57.46 H:3.21 N:2.48

Found (%): C:57.20 H:3.25 N:2.25

EXAMPLE 83-84
The compounds of table 15 were obtained by the method
similar to that in Example 82Z.

Table 15

(CH2C12) 246 1204- FOMEOVEH36A (deconp.) OEt



(AcCEt) Table 26 ExanpleYieldMelting Point (C nunberR

R2R3R4(0) (Recrystal li zati on sol vent) 1222-Me C MeOWVe35282 (deconp.) 1(1“3'5& 2005
t

123H MeMeOMe28252 (deconp.) (THF) 1242-Me MeMeOME39238 (deconp.) (AcCE
1253- Me MeMeOWR47230 (deconp.) (AcCEt) 1262-Me Med OVe34242 (deconp.)
(AcOEt) 1273-Me MeCd OVe34238 (deconp.) (AcOEt) 1283-Me

MeCl Et 23235- 239( AcOEt) 1292-Me O O OMe17275-277(THF) 11 JAN 2005 225 130
2-Me FF 131 2-Me (CH2)4 132 3-Me (CH2¥4l 133 3-Me (CH2)4

Cl
N ;
H
CF,

Example Yield Melting Point (°C)
number (%)
R? R? (Recrystallization
solvent)
B3 CH,0Ac H 35 184-185 (AcOEt)
84 Cl CH,0Ac 536 237-238 (AcOEt-IPE)
EXAMPLE 85
Synthesis of 2-[7-chloro-€é-{ (hydroxylmethyl)-2-oxo-4-
5 phenyl-2H-chromen-3-yl)-N-(4-chloro-2-

trifluoromethylphenyl)acetamide

Gl 0 0 Cl
0

HO =

CF,

[7-chloro-3-{2-(2-chloro-4-trifluoromethylanilino)-2-
oxoethyl}-2-oxc-4-phenyl-2H-chromen-6-yl] methyl acetate
10 ester (81 mg) was dissolved in a sclvent mixture of THE ({4

ml) and methancl (2 ml), combined with DBU {(0.11 ml), and



Ove 26 194-196 (THF) Owe 26 195 (deconp.) (AcCOEt) Owe 47 215 (deconp.)

(AcCEt) Et 32 235 (deconp.)

of table 27 were obtained by the method simlar to that in Reference

Exanple 13. 5 Table 27 OH Ref. Lx.
ad 3-C1 56 (CH2) 3 3-C1 57 (CH2) 4 3-C

63 Yield Melting Point (© ($) 89

10

15

20

25

212

stirred at room temperature for 30 minutes. The reaction
solution was diluted with ethyl acetate (30 ml), and then
washed with a 1 N sclution of hydrochloric acid followed by
a saturated agqueous solution of sodium chloride, a
saturated agueous solution 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
purified by a silica gel column chromatography (eluéﬂt:
ethyl acetate), and further purified by recrystallization
from ethyl acetate to obtain the title compound (34 mg,
yvield: 80%).

Melting point: 241-243°C.

NMR (CDCl;) &: 1.85 (1H, t, J=6 Hz), 3.48 (2H, s), 4.70 (2H,
d, J=6 Hz), 7.21 (1H, s), 7.30-7.40 (2H, m), 7.45-7.65 (6H,
m), 8.08 (iH, d, J=9 Hz}), 8.19 (1lH, brs}.

IR(XKBr): 1699, 1655, 1306, 1144 cm.

Analysis for C,.H,NO,C1.F,

Calcd (%): C:57.49 H:3.08 N:2.68

Found (%): <C:57.52 H:32.09 N:2.57

EXAMPLE 86-87
The compounds of table 16 were cbtained by the method
similar teo that in Example 85.

Table 16

(AcCEt) REFERENCE EXAMPLE 54-63 The Coqppgmpmm

nunber RL R2 R3 54 (CH2)4 3-Me 55 Me
58 Me Cl 4-CF3 59 60 61 62



58 63 73 96 (CH/ ) 3 3,4-M2 87 (CH2) 3 3-C1, 4-F 97 M O 3,4-|\/ﬁ Jﬁmﬂ%
Br M H82 Ow O H 61 REFERENCE EXAMPLE 64-65 (Recrystallization

solvent) 203-206 (AcCEt-1PE) 262-264 (AcCEt-I1PE) 210-213 (AcCEt-IPE)
233-238 (AcCEt-1PE) 231-234 (AcCEt-hexane) 189-191 (AcCEt) 243-244
(AcOEt) 225-227 (AcOEt) 256-257 (THF) 254-257 (AcOHH O The conpounds
of table 28 were obtained by the nethod 3.1 JAN 2005 226 simlar to that in
Ref erence Exanpl e 27. 13

Cl
CF,
Example Yield (%) Melting Point (°C)
number R! R’ (Recrystallization
sclvent)
86 CH,OH H 37 226-227 (AcOEL)
87 Cl CH,OH 46 220-222 (AcCEtL-IPE)

EXAMPLE 88-89

The compounds of table 17 were obtained by the method

5 similar to that in Example 15.
Takle 17
0
R
CF,
Example vield Melting Point (°C)
number R (%) (Recrystallization
solvent)
88 F 52 180-183 (AcQOEL)

89 Cl 33 189-18%2 (THF-IPE)




Table 28 Okt Ref. Ex Yield Melting Point (C) nunberR@@(RECrystalIié@&k&@
sol vent) 643-C182164- 165 (AcOEt) 654- CF337134-135 (Et20 hexane) 5 &gﬁ

EXAMPLE 66-67 The conpounds of table 29 were obtained by the nethod

simlar to that in Reference Exanple 28. Table 29 OH Ref.Ex. R nunber
Yield Melting Point (C) (0) (Recrystallization solvent) 66 3-Cl1 89 67
4-CF3 84 10 EXAMPLE 134-153 173 (deconp.él AcOEt) 245 (deconp.)

(Et,O 1 PE) The conpounds of table 30 wer

10

bt ai ned by the met hod

REFERENCE EXAMPLE 29-31
The compounds of table 18 were obtained by the methed

similar to that in Reference Example 7.

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- (CF,) 75 193-195 (IPE-hexane)

REFERENCE EXAMPLE 32-34
The compounds of table 19 were obtained by the method
similar to that in Reference Example 27.

Table 19



1 1 JAN 2005 227 simlar to that in Exanple 1. Table 30 R R2R RYield
Melting Point (C) Exanple (o)(Recrystallization nunbersol vent) 11 JAN 2005
134(CH2) 2C03-dA 2, 6- (i -Pr)211232-234 ( THF- AcCEt)

135( CH2) 2C08- Me2, 6- (i - Pr)24203- 206 ( THF- AcCEt)

136CQO( CH2) 23-d 2, 6- (Owe) 246268- 271 (THF- AcOEt) 137Me O 3-0 2, 6- Me2,
4-C116292-295 (THF-1PE) 138Me O 3-C 2- Me, 4-Cl42247-249 (AcCEt-1PE) 139Me

Cl 3-Cl2- Me, 4-F74242-245 (AcCEt-1PE) 2-CH.S5140Me O 3-C1OH

41150(deconp. ) (THF- 4-Cl1 2 AcOEt) 141Me C 3-C, 34180-184 (AcCEt-1PE)
2-CH2Gwve, 4-C1 142Me O 3-d 2-CH OCZH Owe 48126-128 (AcCOEt-I1PE) 4-Cl2 4

0

Ref.Ex. Yield Melting Point (°C)

number R (%) (Recrystallization solvent)
32 3,5-di-Me 16 174-276 {(AcOEL)

33 3-Me 12 182-184 (AcQEt)

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 (AcOEt}

36 3-Me 85 247 (deccmp.) (AcCOEt)



143Me O 3-C 2- Me79239- 240 (AcOEt- | PE) 144Me O 3- Cl2- Et 80201- 203 ( AcTOHEAN 10RE)
145Me O 3-d 2-i Pr64205-207 (AcOEt-1PE) 146Me O 3-Cl2-Et, 4-C 66228-231
(THF- AcOEt) 147Me O 3-Cl2-Et, 4-F37226-227 (THF- AcCEt) 148Me

d 3-Cl12, 3- Me256250- 251 ( THF- AcOEt) 149Me C 3-C12, 4- Me269220- 222 (AcCEt - | PE)
150Me O 3- Cl12, 5- Me259224- 226 (AcCEt-1PE) 151Me C 3-0 2, 3- (CH2), 48242- 247
(AcCEt-1PE) 152Me O 3-Cl12,4-0,54207-210 (AcOEt-1PE) 153Me O 3-Cl2-C1,
4-F44211-213 (AcCEt-1PE) 5 EXAMPLE 154- 1796The conpounds of table 31 were
obtained by the nmethod simlar to that in Exanple 15. Table 31 1 1 JAN
2005 228 R R2 R3 Ex RYield Melting Point () m | p a

37 3-CF, 90 200-202 {(Et,0-1PE)

EXAMPLE 90-95
The compounds of table 21 were cbtained by the method
similar to that in Example 15.

5 Table 21

CF,

Example Yield Melting Point (°C)
number R} R? (%) (Recrystallization

solvent)
90 P 3-CF, 58 213-214 {(AcOEtL-IPE)
91 C1 3-Cr, 70 206-207 (THF-IPE)
92 F 4-CFy 78 250-252 (THF-IPE}
83 Cl 4-CF, 55 248-250 (AcCQEtL)
94 F 3,5-di-(CF,) ©58 278-280 (THF-IPE)
95 C1 3,5~di-(CF;) 70 254-25¢ (THF-IPE)

EXAMPLE 96-101

The compounds of table 22 were obtained by the method



e nunber (% (Recrystallization solvent) 154(CH2) 2CO 3-d 2- CF3, 4@_@“@@
(deconp.) (AcOEt) 155(CH2) 2CO 3-d 2-CF3, 4-F27150 (deconp.) (AcOEt

156CQ( CH2) 2 4- CF32- CF" 4-F34146-148 (THF-1PE) 157CQO( CH2) 2 H2- CF3,

4-Cl 32257-260 (THF- AcOEt) 158CQ(CH2)2 H2- CF3, 4-F51257-259 (THF- AcCEt)

159( CH2) 4H2- CF, , 4-C1B5232-234 (THF-AcOEt) 160(CH2) 4H2- CF3, 4-F47231-232
(AcCEt) 161(CH2) 33, 4-Me22-CF3, 4-C 83236-238 (AcCEt) 162(CH2) 33,

4- Me22- CF3, 4-F71253-254 (AcOEt) 163(CH23133-C, 4-F2-CF3, 4-C 85221-223
(AcOEt) 164(CH2) 33-Cd, 4-F2-CF3, 4-F 57219-222 (AcOEt) 165(CH2)

43- Me2- CF3, 4-C 42192-196 (AcCEt-I1PE) 166(CH2) 43- Me2-CF3, 4-F60215-216
(AcCEt-1PE) 167Me3-C 2- CF3, 4-F50210-211 (AcCEt-hexane) 168(CH2)

33-C 2-CF3siAiCbY8205+R498 (LAc Etzmindxarié). 169( CH2) 33-d 2- CF3, 4-F82219-222
(AcCEt - hexane) 170(CH2) 43-d 2-CF3, 4-C 40214-217 (AcCEt-hexane) 171(CH,)
43-Cl 2- CF3T7aB1E45220- 224 (AcCEt - hexane) 172Me O 4- CF32-CF3, 4-Cl 71261- 264
(AcCEt-1PE) 173Me O 4-CF32-CF3, 4-F67250-252 (AcCEt-1PE) 174Me

C 3,4-Me, 2-CE3, 4-0 67253-254 (THF-1PE) 175Me O 3, 4- Me22- CF3, 4-F67240- 241
(THF-1PE) 148Br MeH2- CF3, 4-Cl 58223-225 (AcCEt) :

R
N
H
CF,
Example Yield Melting Point (°C)
number R} R? (%) (Recrystallization solvent)
956 F 3,5-di~Me 19 274~276 (AcQEt-IPE)
87 Cl 3,5-di-Me 12 274-276 (THF-IFE)
98 F 3-Me 49 216-217 (&cOEL)
99 Cl 3-Me 60 225-227 {(ACOEt-IPE)
‘ 100 F 3-CF, 19 227-229 {(RcOEt-IPE)
}
101 Cl 3-CF, 43 122-123 {(AcOEt-hexane)

5 REFERENCE EXBEMPLE 38
Synthesis of 3-(2-methylphenyl)-~-6,7-dihydro-5H-indeno[5, é-

bjfuran-2-carboxylic acid



177Br MeH2- CF3, 4-F56237-238 (AcCOEt) 1780ve O H2- CF3, 4-C 81246- 247 11 JAN 2005
(THF-EtOH) 11 JAN 2005 229 179 Owve Cl H 2-CF3, 4-F 52 218-220 (THF-Eté}ﬁ
EXAMPLE 180-202 The conpounds of table 32 and table 33 were obtained by the
method simlar to that in Exanple 74. 5 Table 32 Exam Yi el dMel ti ng Poi nt

(© le p RR3(0)(Recrystallization nunber as sol vent) 180NHMeCF3

C 65205- 207 (AcCEt) 181NH (CH2) 30 (CH2) 3CH3CF3C 104- 106 (ACCEt - hexane)
182NEt 2CF3Cl 87163-164 (AcCEt-1PE) 183- NughigMeCF3C 58159 (AcCEt - | PE)

184- N N- SO2MeCF3d 73205- 208 (AcCEt -1 PE) 185- N'N- CH2PhCF3C 49158- 160
(AcCEt-1PE) 186- N*N- (CH2) 2Q( CH2) 2CH3 CF3C 50173 175 (AcCEt | PE)

187-N - (2-PY)CF3 C196205-207 (AcOEt-1PE) 188-N~ OHCFC 77193 (deconp.)
(AcOEt - 189- N93

A solution of (6-hydroxy-2,3-dihydro-1H-inden-5-yl) {(2-
methylphenyl)methanone (2.0 g) in DMF (50 ml) was combiﬁed
with sodium hydride (60 %, in o0il} {400 mg) with cooling in

5 ice. After stirring at the same temperature for 30 minutes,
the mixture was combined with ethyl bromoacetate (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 dissclved 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-



Cl 741 PE) CF3191-194 (AcCEt-I1PE) 190-Nom --OHCF, C 86203-207 (AcCOEt) 11 JAN
2005 230 Table 33 191-<~Ph CF3 C 89194- 197(AcCEt-1PE) OH 192-NFPESE§N%

Cl 73196-197( AcCEt - | PE) 193-N~\ PhCF3 C 20201- 204( AcCEt - | PE) 194V LJAN TS, op3
Cl 32186-188( AcOEt) _Me 195-NCF 20219-220(THF-1PE) A .(2 Py)3

206- 207( AcCEt - 196NEt 2CF3 F25hexane) 200- 203( AcOEt- 197- N*OCF3 F87hexane)
203- 204( AcOEt - 198-N "N- PhCF3 F83hexane) 199-N9 N- SO2MeCF3

F82216- 218( ACOEL - | PE) 198- 200( AcOEt - 200284\ - Ph

(2-methylphenyl)~-6,7-dihydro-5H-indeno {5, 6-b] furan-2-
carboxylate. The resultant crude product of ester was

dissclved in a solvent mixture of THF (50 ml} and methanecl

(30 ml), combined with a 1 N sclution 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,rénd
i0 then dried over magnesium, and the solvent was distilled
off under reduced pressure. The resultant residue was
purified by recrystallization from ethyl acetate to obtzain
the title compound (0.9 g, yield: 39%) as & 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 (1iH, s}, 7.2¢6 (2H, m),
7.32 (2B, m), 7.45 (1H, s).
IR(KBr): 3400-2400, 1720 cm™.
20 Analysis for C, H04
Calcd (%): C:78.06 H:5.52
Found (%): (C:77.82 H:5.59
REFERENCE EXAMPLE 38-53
25 The compounds of table 23 and table 24 were obtained by the



CF3 FB4EtOH) Me 201, CF, F32207-208(THF-1PE) -N 202-N ~N-PhMe
G 22239-241(THF-1PE) 5 EXAMPLE 203 1 1 JAN 2005 231 Synthesis of ANmS
-[ 7-chl or o- 2- ox0- 4- phenyl - 6-[ (pyri di ne- 2- 1"l

2

yl t hi o) met hyl ] - 2H chr omen- 3-yl ] - N-[ 4- chl or o- 2-
(trifluoronethyl)phenyl]acetamide CI 5 A solution of

2-[ 6- (bronmonet hyl ) - 7- chl or o- 2- oxo- 4- phenyl - 2H chronen- 3-yl Jacetic acid
(0.21 g) in THE (5 nl) was conbined wth-BVF (1 drop) and oxal yl chloride
(86 m), and stirred at roomtenperature for 1 hour. The reaction

sol ution was concentrated under reduced pressure, and the 10 resultant

resi due was dissol ved in THE (3 nl) and added dropw se to a suspension .of
2-chloro-4- trif uoro e. (7 hydri de (60% in
oil) (23 rrg R (g?&%é(j’n %ét%‘?%%leﬁ?gnggg térﬁ]%o)r%g tenperature for
12 hours, azrcjl on sol ution was 15 conbined with water, and the product
was extract 3t ethyl acetate. The extract was washed vm'th alN
solution of hydrochloric acid followed by a saturated aqueous solution of
sodi um chl ori de, a saturated uneous sol ution

OH

Ref.Ex. Yield (%) Melting Point (°C)
number R (Recrystallization
solvent)
39 3-Me 72 240~-244 (AcQEtL)
40 4-Me 76 240-244 (AcOEtL)
41 H 63 230-231 (AcOEL)
42 4-F 48 215-218 (AcQEL)
43 4-0OMe 85 240-243 (AcOEt)
5 Table 24
R 0
6o
R2
|e R]



of sodi um hydrogen carbonate and a saturated aqueous 20 sol ution of sodig&%
chloride, and after drying over magnesiumsulfate, the solvent was}1 JAN
distilled off under reduced pressure. The resultant residue was dissolved
in 11 JAN 2005 232 THE (10 m ), conbined with 2-nercaptopyridine (0.088 Q)
and DBU (0.118 m), and stirred at roomtenperature for 24 hours. The
reaction solution was conbined with water, and extracted with ethyl
acetate. The extract was washed with 5 aszsaturated brine, and then dried
over magnesi um sul fate, and concentrated under reduced pressure. The
resultant residue was recrystallized fromethyl acetate-diisopropyl ether
to obtain the title conpound as a colorless crystal (205 my, 65% . Melting
poi nt: 213R2E5€x.10 EXAMPLE 204 Syrnifieelsi sMeflting Point (°C)
2[£E7C?|OEE@Q?Q%Pj4?Phen%P;6'ﬁ?pYT[@HPTZ'(Regrystallization solvent)

y 10)ne | = 2ZFF CALCQMEN=3- Y I = TN &7 T T U068, 2=
(trifluoro%ﬁthyl)phgn§l ggétaﬁ%ﬁe 15 The ??ﬁ|§2§oéﬁﬁﬁﬁ )(yield: 719% was

obt ai ned byt he nmethod sjm | to that i X anpl . Melting Point: 195-
106C ( ACCELS) PE) . 28 EXAVBLE 365 Syqtrl%qhesi 2657 2% atdic)
2-[6-[[acetyl (net hyl )am no] net hyl ] -7-chl oro- 2-

0X0- 4- phenyl6- 2H chr énide- eyl | M9 [ 4-hl or 0228-219 (AcOEtL)

47 3-Me Me Me &2 224-226 (AcOEt)

48 2-Me Me (1 78 190-~220 (AcOEt)

49 3-Me Me Cl1 33 210-213 (AcOEt)

50 2-Me C1 C1l 62 193-195 (AcQEt-hexane)
51 é—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-

5H-indeno (5, 6-b] furan-2-yl]urea

o H;00
0
N
H H
OCH,
H,C

A sclution of 3-{2-methylphenyl) -6, 7-dihydro-5H-



11 JAN 2005 233 (trifluoronethyl)phenyl]acetam de A solution of 11JAN1N5
2-[6-[ (met hyl am no) net hyl ] -7-chl or o- 2-

0x0- 4- phenyl - 2H chromen-3-yl]-N-[4-chloro-2 5
(trifluoronethyl)phenyl]acetam de (Exanple 180)(0.20 g) in THE (5 m) was
conmbined with triethylamne (0.11 ml) and acetyl chloride (0.033 ml), and
stirred for 3 hours. The reaction solution was conbined with water and
extracted wth ethyl acetate. The ext ract, ,was washed with a 10 saturated
aqueous sol ution of sodium bi carbonate folT'owed by a saturated brine, and
then dried over magnesi um sul fate, and concentrated under reduced
pressure. The resultant residue was purified by colum chromat ography

King: .sili , t:, ethyl tate-h = :4), . and further 15
Feeryst al | £BEE G T i TR T E0pt oAk nor (B * obEAFhPVRENEPEl o
conmpound as _a colorless crystal (10 , 489% . Melt] int: 199-201C
EXKDI\/PEE 206226 St sD%gAz?Fsg[PgénngzlayF@Fé?&mﬁ )b%é{ﬂg‘]‘ﬁglt%ﬁ] S¥1ERFEr o-
2- 0X0- 4- phenyl - 2H chronmen- 3-yl ] - N-[ 4- chl or o- 2-

(trifl uorofst hfPPEhebsnpatatarfdefar 1 WANCE@e5 284 dihemhe hgatesd c8RP6ENnd

(yield: 669 was obtained by the nethod simlar to that in Exanple 205.
Mel ting PoiretfluxiStor 1 hour. After cooling to room temperature, to

5 the reaction solution 2,6é-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 hydrochleric
acid followed by a saturated aquecus solution of sodium

10 hydrogen carbonate and water, and after rying over
magnesium sulfate, the soclvent was distilled cff under
reduced pressure. The resultant residue was purified by a
silica gel column chromatography {eluent: chloroform), and
further purified by recrystallization from THF-chlorcform

15 to obtain the title compound as a coleorliess crystal (2.4 g,
53%) .

Melting point: 270°C (decomp.).
NMR {CDCl;) &:; 2.1l (2H, m)}, 2.27 {(3H, m), 2.9C (2H, t, J =
7 Hz), 2.9% {(2H, t, J = 7 Hz), 3.71 (6H, s), 6.54 (1lH, s),

20 6.56 (2H, d, J = B8 Hz), €.86 (lh, bs), 7.06 (1H, s), 7.15

(1§, 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:732.15 H:6.00 N:6.29



216C (AcCEt - Hexane). 5 EXAMPLE 207 Synt hesis of
2-[ 7-chl or o- 2- oxo- 4- phenyl - 6- ( pi perazi n-1-

yl ) met hyl - 2H chr omen- 3-yl ] - N-[ 4- chl or0-2- (trifl uoronet hyl ) phenyl ] addtbni 288

Cl 10 A solution of 2-[6-(brononethyl)-7-chloro-2-oxo0-4-
phenyl - 2H-chr onen- 3-yl Jacetic acid (0.28 g) in THE (7 m)

with DVF (1 drop) and oxalyl chloride (120 mM), and stirred at

was conbi ned

room

tenperature for i hour. The reaction 15 sglauti on was concentrated under
reduced pressure to obtain the residue, which was dissolved in THE (5 m)
and added dropw se to a suspension of 2-chloro-4- trifluoronmethylaniline
(101 m) and sodium hydride (60% in oil) (32 ng) in THE (3 nm) at 0OC -

After stirring at room 11 JAN 2005 235 tenperature for 12 hours,

t he

reaction solution was conbined with water, and the product was extracted
with ethyl.acet %ﬁ Q%begxtract was washed with a 1 N solution of
fo

hydrochlorlc aci

nagne5|un1sulfate t he solvent was distilled off under
thod similar to that in Example 101

5 Table 25

owed by a saturated aqueous 5 solution of sodium

Catur ot o ARG OSOIET] G 575 Lot BnT el b7 PAE, ZAndaFt SP A ERy By

zg%yd a

R’ R’
0
\ "'II 0 /JL\
/
H H Rz

Example Yield Melting Point (°C)

nurber R? R? R’ R' (%) (Recrystallization
soclvent)

102 3-Me OMe OMe H 19 208 (decomp.)
(ACCEL)

103 4-Me OMe CMe E 53 236 (decomp. )
{ACOEL)

104 H OMe OMe H 50 238-241 (AcOCEL)

105 2-Me Et Et E 28 250 (decomp.)
{AcOEt)

106 3-Me Et Et H 23 225-228 (AcCEL)

107 4-Me Et Et H 26 250-254 {(AcOCEtL)

108 H Et Et H 42 248-251 (AcOEBt)

109 2-Me OEt OEt H 45 227 {decomp. )
(AcOEtL)

110 3-Me OEt QOEt H 14 210-212 (AcQETL)

111 H OEt OEt H 45 210-212 (AcOEt)

112 2-Me CH(CH,),CH(CH;), H 33 238 {decomp. )
(AcOEL)

113 3-Me CH(CH;), CH{(CH;), H 34 235 (decomp. )
{AcOEL)

114 3-Me OMe Me H 15 208 {(decomp. )
{BcOEL)

115 2-Me OMe OMe Me 69 280 (decomp.)
{AcOEt-hex)

116 Z-Me OMe OR E 78 210-212

(THE)



reduced pressure. The resultant residue was dissolved in 10 THE (10 K
conbined with tert-butyl 1- piperidinecarboxylate (0.191 g) and 1) N 2005
triethylamne (0.14 m), and heated under reflux for 5 hours. The reaction
solution was conbined with water and extracted with ethyl acetate. The
extract was washed with a saturated brine, dried over 15 magnesi um sul fate,
and then concentrated under reduced pressure. The resultant residue was

di ssolved in acetic acid (10 m), conbi@ed with concentrated hydrochloric
acid (10 m), and then heated under reflux for 30 m nutes. The reaction
solution was conbined with water and extracted 20 with ethyl acetate. The
extract wa she mnth a saturated sodlun19|carbggg g ol | oned bi a -
sat ur at ed CedB%er neldiesi um At he (65CER¢t was
concentratédfhndeﬁ‘ﬁﬁduﬁﬁﬂ pres@fire. Th@Me3fl t ant 2485Pdde WASOEL)
recrystallilZdéd fra@mMet h§¥eacet adddedi -' i Soprdpyl et R8P t{de2Bmpbtai n t he
title conpound as a colorless crystal (122 ng, | 1(CANR2005 236 300).

Mel ting poiimg 234-~-242@MEXAMPLEMZ08 Syt hesiss of 246 (decomp. )
2- (7-chl or o- 6- hydr oxy- 2- oxo- 4- phenyl - 2H 5 chromen{3=ygE}yN[4-chl oro-2
(trifluoronethyl)ghepyl acet amele. G HY' YsH 238 (decomp. )
(AcCEL)
Table 26
R4
R { R"
R1
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. )
(ACOEL)
125 3~-Me Me Me OMe 47 230 {decomp. )
{AcOEL)
126 2-Me Me Cl OMe 34 242 {decomp.)
(AcOEL)
127 3-Me Me Cl1 OMe 34 238 (decomp.)
(AcOEL)
128 3-Me Me Cl Et 23 235-23% (AcOEt)

129 2-Me C1 Cl1 OMe 17 275-277 (THE)



A solution of 2-(7-chloro-6-nethoxy-2-oxo-4-phenyl -
chromen-3-yl)-N[4-chloro-2 10 (trifluoromnethyl )phenyl]acet am de (E?(Aa}r%ngog,
178) (3.20 g) in nethylene chloride (10 m) was conbined with a

solution of boron tribrom de/nmethylene chloride (31.6 m, 13.6 mmol), 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 andd¥dshed with i sopropanol foll owed
by ether to obtain the title conpound as a colorless crystal (2.05 g,

64% . An aliquot was recrystal i zed from THF-i sopropyl ether to neasure a

20 nelting int. gp 46 7C. LE 20 JAN 2005 237 -
Synt hesi s J‘f% -(7- g %ly &%ﬁ 0- 4- Eﬁ@%@r%é %T%FJY
chromen-3-yl)-N[4-fl uoro 2 (triflucronethyl)phenyl]acetamde 5 The title

conpound (i3l d: 58%e waSHoht ai i@tk by26he netB&d si ni | ar (decemat)
Exanpl e 208. Melting Point: 240- 243C (AcOEt- keraBe). EXAMPLE 210 10

Synt hesi s gf, % (7- fr}jjo =R7\0X0- ;b}ﬁ%en)ﬂ; 6- (2‘%15 (decomp. )

propoxyet hox 2H chro ey 3 yl [ 4-chl oro- ACOEL)
(triflucronethyl)phenyl]acetam de C
133 3-Me (CH,), Et 32 235 (decomp. )
(AcOEL)

REFERENCE EXAMPLE 54-63
The compounds of table 27 were obtained by the method
similar to that in Reference Example 13.

5 Tzazble 27

Yield Melting Point (°C)

iiiﬁii. {Recrystallization
R' R* R’ (%) solvent)

54 (CH,}, 3-Me 89 203-206 (ACOEt-IPE)

55 Me C1 3-C1 58 262-264 (ACOEt-IPE)

56 (CH,}), 3-Cl 63 210-213 {ARCOEt-IPE}

57 (CH,), 3-Cl 73 233-238 (ACOEt-I1PE}

231-234

58 Me C1 4-CF, 956 (ACOEt-hexane)

59 (CH,), 3,4-Me, 87 189-191 (ACOEt)

60 (CH,), 3-Cl, 4-F 97 243-244 (ACOEtL)

6l Me C1 3,4-Me, 86 225-227 (AcOEL)

62 Br Me H 82 256-257 (TEF)

63 OMe C1 H 61 254~-257 (AcOH-H.O)

REFERENCE EXAMPLE 64-65

The compounds of table 28 were obtained by the method



A solution of 2-(7-chloro-6-hydroxy-2-oxo-4-phenyl-2H 15
chronmen-3-yl)-N[4-chloro-2 (trifluoronethyl)phenyl]acetam de (Exarrp1 13-]25@[;05
(0.30 g) in DW (5 mM) was conbined with 2-chl oroethyl ethyl ether (0.31
m ), potassium carbonate (0.23 g) and sodiumiodide (0.15 g), and stirred
at 120C for 30 mnutes. The 11 JAN 2005 238 reaction solution was conbi ned
wth water and extracted with ethyl acetate. The extract was washed with a
saturated brine, and then dried over nagresi um sul fate, and concentrated
under reduced pressure. The resultant residue 5 was recrystallized from
ethyl acetate-diisopropyl ether to obtain the title conpound as a
colorless crystal (151 ng, 43%. Melting point: 170-171C. EXAMPLE 211-213

10 The conpgunds; oft 4 ah£r 38, WeE ge pbhaknegdaRy1bheyethod similar to that
in Exanpl e 210. Table 34 R R2YieldMelting Point (C) E | xamp e

($) (Recrystmallizaid on

Melting Point (°C)
(Recrystallization
solvent)

164-165 (AcOEL)
134-13% (Et.O-hexane)

5 REFERENCE EXAMPLE 66-67
The compounds of table 29 were obtained by the method
similar to that in Reference Example Z28.

Table 29

Melting Point (°C)
{Recrystallization
solvent)

173 (decomp.) (AcOEt)

245 (decomp.)
(Et.0-1IPE)

10

EXAMPLE 134-153

The compounds of table 30 were obtained by the method



nunber sol vent) 2110(CH2)20 (CH,)2CH3F32%161- 162( AcCEt - | PE)
212Q( CH2) 20PhCl 5494.76- 177( AcOEt - | PE) 2130( CH2) , OPhF529%4.89- 190( AcCEt - |
EXAMPLE 214 Synthesis of N-[4-fluoro-2-(trifluoronethyl)phenyl]-2-(8-
hydr oxy- 2- oxo- 4- phenyl -2, 6, 7, 8-

t et rahydrocycl opent al g] chronmen-3-yl )acetam de 1 1 JAN 2005 HO 239 A

suspensi on of NaBH4 (30 np)
2- (2, 8-di oxo- 4-phenyl -2,6,7,8

t etrahydrocycl openta gl chronmen-3-yl)-N[4-fluoro-2- 5

(trifluoronethyl)phenyl]-acetam de (Exanple 88) (170 ng) with cooling in
conbi ned wi th net hanol ,
for 10 mi nuwies.latheco rigact iion Sodmbionl was poured into diluted hydrochloric
whi ch was then extracted with ethyl
washed wi t bamateerzg and then dried over
under reduced pressure to obtain
(110 ny, yigld:

ice, and further

acid,

neasure a

acet at e.
magnesi um sul f at e,
the title conpound as a col orl ess crystal
65% . An aliquot was recrystallized fromethyl acetate to

and stirred at

in DVE (2 mM) was conbined with

roomtenperature

The extract 10 was
and concentr at ed

MelL#tng point: 217-218C.
R NS
H

R' R? Yield Melting Point (°C)
Example (2 (Recrystallization
nunber solvent)
134 (CH,) ,CO ,6-(i-Prj, 11  232-234 (THF-ACOEt)
135 (CH,) CO 4 203-206 (THF-ACOEL)
136 COICH,), , 6 (OMe), 46 268-271 (THF-ACOEt)
137 Me Cl 16 292-295 (TEF-IPE)
138 Me C1 42 247-249 (AcOEL-IPE)
139 Me C1 74 242-245 (AcOEL-IPE)
140 Me Cl 2-CHOH, 4-C1 41 iigégfcom') (THE
141 Me Cl 2-CHOMe, 4-Cl 24 180-184 (AcCEt-IPE)
142 Me Cl 2CHOCHOME, 43 126-128 (RcOEt-IPE)
143 Me C1 79 235-240 (AcCEt-IPE)
144 Me C1 20 201-203 (AcOEL-IPE)
145 Me C1 64 205-207 (AcCEt-IPE)
146 Me C1 606 228-231 (THF-AcCEt)
147 Me C1l 37 226-227 (THE-AcCOEL)
148 Me (1 56 250-251 (THF-AcOEL)
149 Me C1 , 69 220-222 (AcOEt-IPE)
150 Me C1 59 224-226 (AcOEt-IPE)
151 Me Cl 48 242-247 {(AcOEtL-IPE)
152 Me C1 54 207-210 (AcCOEt-IPE}
153 Me (1 44 211-213 {AcOEL-IPE)
EXAMPLE 154-179

The

similar to that in Example 15.

Table 31

compounds

of table 31 were

obtained by the method



15 EXAMPLE 215 Synthesis of N-[*4-fluoro-2-(trifluoronethyl)phenyl]-2-[8-
hydr oxy- 4- ( 3- net hyl phenyl ) - 2- oxo- 2, 6, 7, 8-
t et rahydr ocycl opent a[ g] chromen- 3-yl Jacet anide 11 JAN 205 240 HO The 1 tAR2005
conpound (yield: 82% was obtained by the nethod simlar to that in
Exampl e 214. Melting Point: 225- 227C (AcCEt). EXAMPLE 216 Synt hesis of
N-[4-fluoro-2-(trifluoronethyl)phenyl]-2-(4- phenyl-2-oxo-2,
6- di hydr ocycl opent a[ g] chronen- 3-yl ) acet a ?8e 10 A sol ution of
N-[4-fluoro-2-(trifluoronethyl)phenyl]-
2- (8- hydr oxy- 2- oxo- 4- phenyl -2, 6, 7, 8-
t et rahydr ocycl opent a[ g) chronen- 3-yl ) acet ami de (Exanple 214)(250 ng) in’
tol uene (5@z2nl) wa bi ned with p-TsOH nonohydrate (300 ng), and heated
under refl ux O nugesy After the reaction solution was
concentrated aph.r due was purified by a silica gel colum
chr omat ogr : thane-ethyI acetate=3:1) to obtain the title
»iess crystal (200 ng, yield: 749 . An aliquot was

HRE to neasure a 1 1 JAN 2005 241 5

Example R R F R’ Yield Melting Poizjlt (“’C)

nurtber (%) {Recrystallization

solvent)

154 {CH,),CO 3-Ci 2-Cr,, 4-C1 31 180 (decomp.) (AcOEt)
, 155 (CH,),CO 3-Cl 2~-CFy, 4-F 27 150 (decomp.) (AcCEt)
| 156 CO(CH,), 4-CF, 2-CF,, 4-F 34 146-148 (THF-IPE)

157 CO(CH,), B 2-CF,, 4-C1 32 257-260 (THF-AcOEL)

158 COICH,), B 2-CF,, 4-F 51 257-259 (THF-AcOEt)

159 (CH,), H 2-CF,, 4-C1 85 232-234 (THF-AcCEt)

160 (CH,), H 2-CF,, 4-F 47 231-232 (AcOEt)

iel (CH,) 5 3,4-Me, 2-CF;, 4-Cl1 83 236-238 (AcCEt)

i62 (CH,) 5 3,4-Me, 2-CF, 4-F 71 253-254 (AcOEt)

163 (CH,), 3-Cl, 4-F2-CF,, 4-Cl 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 (AcOEL-IPE)

166 (CH,), 3-Me 2-CF,, 4~F 60 215-216 (AcOEL-IPE)

167 Me 3-C1 2-CF,, 4-F 50 210-211 (AcOEt-hexane)

168 (CH;),  3-Cl 2-CF,, 4-C1 78 215-219 {AcOEt-hexane)

168 (CH,) 4 3-C1 2-CF,, 4-F g2 219-222 (AcOEt-hexane)

170 (CH,} , 3-C1 2-CF;, 4-C1 40 214-217 (AcCEt-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-IFE)

173 Me <1 4-CE, 2-CF;, 4-F 67 250-252 (AcCEt-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 &7 240-241 (THF-IPE)

176 Br Me H 2-CF;, 4-C1 58 223-225 (AcOEt)

177 Br Me BH 2-CF,, 4-T 56 237-238 (AcCEt)

178 OMe C1 H 2-CF,, 4-C1 81 246-247 (THF-EtOH)

3f



melting point. Melting point: 217-218C. EXAMPLE 217 Synthesis of
N-[4-fluoro-2-(trifluoronethyl)phenyl]-2-]4- N 2005
( 3- net hyl phenyl ) - 2- oxo- 2, 6- di hydr ocycl opent a[ g] chr onen- 3- yI]acetéh;dé %%e
title conpound (yield: 55% was obtained by the mnmethod simlar to that in
Exanmpl e 216. Melting Point: 196- 10 197C (AcCEt - Hexane). EXAMPLE 218
Synthesis of nethyl (2E)-3-[3-[2-[[4-fluoro-2-
(trifluoromethyl)phenyl]am no]-2-oxoet hyEp47- et hyl - 2- oxo- 15
4- phenyl - 2H chr omen- 6- yl ] propenoate MeO A sol ution of
2- (6- brono- 7- net hyl - 2- oxo- 4- phenyl - 2H chronen-3-yl)-N[4-fl uoro-2
(trifluoronethyl)phenyl]acetam de (Exanple 177) (500 ng) in 11 JAN 2005 242
DVF (5 nl) Wé&s con@ilmetl wit h met hy-Cagr ytat e $D. 248a23Q (TEFOHD. 21 nl),
Pd( QAc) 2 ( "phenylphosphin U 0 Sphere, and
stirred with heating at 120C for 10 hours. The reaction solution was
conbined 5 with water and extracted with ethyl acetate. The extract was
washed wi t BEXdMAItEed 80 ddtthl oric acid foll owed by an aqueous sol ution of
NaHCO3 and water, and then dried over nmagnesium sulfate, and concentrated
under redudéc preegsuurels taf cdl@ier Thearnd tt& ronpdundraschtanhedl bgstheyst al
(360 ny,

method similar to that in Example 74.

5 Table 32

Iz
A
w

YieldMelting Point (°C)

Example i )
nuroer gl R R (5 (Recrystallization
°’  solvent)
180 NHMe CE, Cl 65 205-207 (AcOEt)
181 NH(CH,),0(CH,)CH, CF, Cl 104-106 (ACOEt-hexane)
182 NEL, Cr, C1 87 163-164 (AcOEL-IPE)
183 —n O N-Me CF, C1 58 159 (AcOEt-IPE)
} 184 -—N N—-S0O,Me Cr, C1 73 205-208 (AcCEt-IPE)
185 —N]  N—GH,Ph CF, C1 49 158-160 (ACOEt-IFE)
TN
186 —N. N—(CH,),O0(CH,),CH, CF, C1 50  173-175 (AcOEt-IPE)
187 —N, N—{2-Py) CF, Cl 96 205-207 (AcCEt-IPE)
AN 193 (decomp.) (AcOEt-
188 NN D>—oH  cE cl 77T o
189 —N > CF; C1 74 191-1%4 (AcCOEL-IPE)

190 —N__>—OH CF, C1 86 203-207 (AcOEt)




10 yield: 729 An aliquot was recrystallized fromethyl acetate to neaiﬂge
a nelting point. Melting point: 233- 236C. REFERENCE EXAMPLE 68 1511 JANZ
Synt hesi s of ethyl 2-(6, 7-di met hyl - 2- oxo- 4- phenyl -2H chronen-3-yl) acetate
O Et The title conmpound (yield: 75% was obtained by the nethod simlar to
that in Reference Exanple 21. Melting 20 point: 127-128C (AcCOEt- Hxane)
REFERENCE EXAMPLE 69 11 JAN 2005 243 Synt hesis of ethyl

2- (6, 7-bi s(acet oxynet hyl ) - 2- oxo- 4 phenyl 2286 chronen-3-yl )acetate AcO AcO
OR A solution of ethyl 2-(6,7-dinethyl -2-oxo0-4-phenyl-2H 15

chronene-3-yl )acetate (0.50 g) in ethyl acetate (20 m) was conbined with
N- br onosuccinim de (0.66 g) and 2,2'.- azoi sobutyronitrile (24.4 ng), and
heat ed under reflux for 1 hour. After cooling, the reaction solution was
washed wth water followed by a saturated aqueous solution of 10 sodi um
hydr ogen cagporatye and a saturated aqueous solution of sodium chloride.
After drying over magnesium sul fate, the solvent was distilled off under
reduced pressure. The

3
Cl G ()0 R
1
R = N
H R2

Ph -
191 ——NC><0H CF, C1 89 194-197 (AcOEt-IPE)
192 —N__>—Ph CF, Cl 73 196-197 (ACOEt-IPE)
193 —N_ >—Ph CF, C1 20 201-204 (ACOEt-IPE)
194 —_ >N > CF, C1 32 186-188 (ACOEL)

_Me
—N - -1p
195 {2y CF, C1 20 219-220 (THF-IPE)
196 NEt, cr, ¥ 25 2067207 (RcOEE-
hexane)
SN - 200-203 (AcOEL -
197 N, o CF, F 87 [ of )
N - 203-204 (AcOEt -
198 N, N-Ph CE, T 83 | °CC
199  —N] N-SO,Me CF, F 82 216-218 (ACOEt-IPE)
198-200 (ACOEt-
_— N
200 N >—ph CF; F 84 /0
_Me
201 —NI CF, F 32 207-208 (THF-IPE)
(2-Py) i
202 —N] N-Ph Me Cl 22 239-241 (THF-IPE)

5 EXAMPLE 203



resul t ant
sodi um acetate (488 ny), and stirred at 60C 15 for 5 hours. The re :J4§QH
solution was conmbined with water, and the product was extracted w @I

acetate, and the

resi due was dissolved in DM (10 m ), conbined w th anhydrous

sodium chl oride. After drying over magnesium sulfate, the solvent was

distilled off under reduced pressure. The 20 resultant residue was purified

by a silica gel colum chromatography (elsyent: ethyl acetate-hexane),

further recrystallized from ether-diisopropyl

2005 244 t
REFERENCE
2-[6,7-bis

itle conmpound (281 ng, yield: 42% . Melting point: 95 96C.
EXAMPLE 70 5 Synthesis of ethyl

solutlon OFQMQ%Q%%gythy blg%agétoﬁPQF hy|§§écgr Pgﬂyﬁ %l]%%?&ﬁEﬁn%Eb A

phenyl -
with DBU (

1 | t
W th ;O”fﬁitgrdiﬁﬁwwt

sol uti on of sodlun1chlor|de,

RS LA Lt 10 o

a saturated aqueous 15 solution of sodium

hydr ogen car bonat@®. anpg 30 Bate amleous sol ution of sodium chloride,

and after dr%i ngs ov§

10

15

20

Iz

Y

CF;

A solution of 2-[6—(bromomethyl)-7—chloro—2—oxo—4f
phenyl-2chhromen-3—yl]acetic acid (0.21 g) in THF (5 ﬁl)
was combined with DMF (1 drop) and oxalyl chlcride (86 ml),
and stirred at room temperature for 1 hour. The reaction
solution was concentrated under recduced pressure, and the
resultant residue was disscolved in THF (3 ml) and added
dropwise to a suspension ct 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 reactiocn seclution 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 & saturated agueous
solution of sodium chleoride, a saturated agueous soclution
of sodium hydrogen carbonate and a saturated aqueous
sclution o0f scdium chloride, and after drvying <over
magnesium sulfate, the soclvent was distilled off under

reduced pressure. The resultant residue was dissolved in

extract was washed with a saturated aqueous solutlon of

ether to obtain the 11 JAN

Wi cetate (30 m), and then washed
¥ir% Egﬁl Ol 1 owed by a saturated aqueous



magnesi um sul fate, the solvent was distilled off under reduced pressure.
The resultant residue was recrystallized fromether to obtain th E%}NEMS

conpound (167 ny, yield: 20 86%. Melting point: 130-131C. REFEREN
EXAMPLE 71 11 JAN 2005 245 Synt hesis of ethyl

2- (2, 8-di oxo- 4- phenyl - 6, 8-di hydro-2H furo[ 3, 4-g] chronen-3-yl )acetate Ot A
solution of ethyl 2-[6,7-bis(hydroxynethyl)-2-o0xo0-4 phenyl -2H chronen- 3-yl]
acetate (150 nmg) in dichloromethane (3 nE¥2was combi ned with manganese
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

obt ai n t heTHiFt {8 Oc arip ourchn(88 amy, wiyh €1 thhe 66t ot { dhgepdDnD88232- 288C.
REFERENCE EXAMPLE 72 15 Synt hesi s of

2- (2, 8-di oxsu4- phenys - en18-,di hydr os i fafo[a3; 4rogincht @npar3tyt¢ ackid c2aci d
OH Et hyl 2-(2, 8-di oxo-4-phenyl -6, 8-di hydro-2H-furo[ 3, 4
g] chromen- 8oylrkacet@ie {S8ctUdnwasldissal wed idbnasietdd wrtld d#dtdAN 2085 246
extracted with ethyl &acetate. The extract was washed with
5 a saturated brine, and then dried over magnesium sulfate,
and concentrated under reduced pressure. The resultant
residue was recrystallized from ethyl acetate-diisopropyl

ether to obtain the title compcocund 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-
yvithio)methyl])-2H-chromen-3-yl]-N-[4-flucro-2-
(trifluoromethyl)phenyllacetamide
Cl 0._.0 F
NS N
| = H CF,
i5

The title compound (yield: 71%) was cbtained by the
method similar to that in Example 203. Melting Point: 195-

196°C (AcQEt-IPE).

20 EXAMPLE 205
Synthesis of 2-[6-[[acetyl (methyl)aminolmethyl]-7-chlorc-2-

oxo-4-phenyl-2H-chromen-3-yl]-N-[4-chloro-2-



(2 mM) and concentrated hydrochloric acid (1 m), and heated under reflux
for 30 minutes. The reaction solution was concentrated under reduced 1 JAN 2005
pressure to obtain the residue, which was dissolved in a solvent m xture
of THES5 (10 m) and ethyl acetate (50 m) , and then washed with water
foll owed by a saturated aqueous solution of sodium chloride. After drying
over magnesi um sul fate, the solvent was distilled off under reduced
pressure, and the residue was recrystal KilZed from THF-i sopropyl ether to
obtain the 10 title conpound (72 ng, yield: 929% Melting point: 226- 227C.
EXAMPLE 219 Synthesis of 2-[7-chloro-6-(cyanonethyl)-2-o0xo-4-phenyl-2H 15
chromen-3-yl]-N(4-chloro-2-trifluoronethyl phenyl)acetam de A sol ution of
2- [ 6- ( br ondrstifiliycrrt for o-Phexpl Yacehanydie 2H chr omen- 3-yl J acetic acid
(1.6 g in THE (40 m) was conbined with DMF (5 drops) and oxal yl chloride
(0.7 20 nml), apg stirred gt roomtenperature for 1 hour. The reaction

sol uti on was Mencg &d udder uced pressure to obtain the residue,

whi ch was dj sNQl we 20 11 JAN 2005 247 and added dropwi se to a
suspensi on triglupronmethylaniline (0.55 nm) and sodi um
hydride (60% in oil 76 ng) i@FTHE (20 nl) at OC. After stirring at
roomtenperature for hours, the reaction solution was 5 conbined with
wat er, and the produc as extracted with

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 chioride (0.033 ml), and stirred for 3 hours. The
reaction soluticn was combined with water and extracted
with ethyl acetate. The extract was washed with a

10 saturated agueous solution of sodium bicarbonate followed
by & saturated brine, and then dried over magnesium sulfate,
and concentrated under reduced pressure. The resultant
residue was purified by column chromatcgraphy (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,

48%) . Melting point: 199-201°C.

EXAMPLE 206
20 Synthesis of 2-{6-{[benzeoyl(methyl;amino]jmethyll}-7-chloro-
2-oxo-4-phenyl-2H-chromen-3-yi}-N-{4-chloro~2-

(trifluorcmethyl}phenyl]acetamide



ethyl acetate. The extract was washed with a 1 N solution of hydrochloric
acid followed by a saturated aqueous solution of sodiumchloride, af {9N2m5
saturated aqueous solution of sodium hydrogen carbonate and a saturate
aqueous 10 solution of sodiumchloride, and after drying over magnesium
sulfate, the solvent was distilled off under reduced pressure. The

resul tant crude crystal of 2-[6-

(bromomnet hyl ) - 7- chl or o- 2- oxo- 4- phenyl - 2Heghr onmene- 3-yl ] - N-
(4-chloro-2-trifluoronethyl phenyl)acetam de was di ssolved 15 in DV (6 nml),
conbined with sodiumcyanide (0.13 g), and stirred for 3 hours. The
reaction solution was conbined wth water to forma precipitate, which-was
filtered and mashed with mater foll owed by nethanol and ether. The

preci pi t at ai-med-QvasCnyri fied By a silica gel 20 col um
chr omat ogr (e+ hl ar ofjpr yl acetate- hexane=5:1:4), and
further rec 1 di ssopropyl ether to obtain the title

conmpound (480 , Nblunqg poi nt: 247-248C. 25 EXAMPLE 220 11

JAN 2005 248 Synthesis o [ 6- (am noet hyl ) - 7- chl or o- 2- oxo- 4- phenyl -
chronmen-3-yl]-N-(4-chlor trifluoronethyl phenyl)acetam de Cl A sol ution
of 2-[7-chloro-6-(cyanonet hyl)-2-o0x0-4- 5
phenyl - 2H chronen-3-yl ] -N-(4-chloro-2 triflu

oronethylphe yl)a etanide (100
ng) in THE (5 nfhewdsitle compound (yield: 66% ne the

n
) was o t ained by
method similar to that in Example 205. Melting Point: 215-

216°C (AcOEt-Hexane).

EXAMPLE 207
Synthesis of 2-[7-chloro-2-oxc-4-phenyl-6-{piperazin-1-
yl)methyl-2KE-chromen-3-yl]-N-[4-chlcro-2-

(trifluoromethyl)phenyl]acetamice

|
HN/\jCl 0.0 o c
k\/N Z N
Ei.ﬁ H  ¢F,
10

A solutien o¢f 2-{6-(bromomethyl)-7-chloro-2-oxo-4-
phenyl-2H-chromen-3~-vl]acetic 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 I hour. The reactiocn

15 solution was concentrated under reduced pressure to cbtain
the residue, which was dissolved in THF (5 ml}) and added
dropwise to a suspension cf 2-chloro-4-
triflucromethylaniline (101 ml) and sodium hydride (60%, in

0il) (32 mg) in THF (3 ml) at 0°C. After stirring at room



conbi ned with Raney-cobalt (100 ng), and stirred under hydrogen tﬁmﬁ)me
(4.5 atnm) at roomtenperature for 7 hours. After the catal yst was' fi d
off, the filtrate 10 was concentrated under reduced pressure to obtain the
resi due, which was recrystallized fromethyl acetate to obtain the title
conpound (27 ng, yield: 27%. Melting point: 165-167C. 15 EXAMPLE 221

Synt hesi s of 2-(2, 8-di oxo-4-phenyl -6, 8-di h%dro- 2H furo[ 3, 4-

chromen-3-yl)-N-[4-fluoro-2- (trifluoronB€Ryl)phenyl]acetanide C 11 JAN
2005 249 The title conmpound (yield: 71% was obtained by the nethod
simlar to that in Exanple 15. Melting Point: 253- 254C (AcCEt-IPE). 5
EXAMPLE 222 Synthesis of 2-[7-chloro-6-[(I]-oxide-4-phenyl-]|-

pi per azi nyltemgtendtiurds oxbed- phegnyhe2Hschr duien- 3rgd 9t Me1f 4-solution was
chloro-2-(trifluoronethyl)phenyl]acetamde CI N 10 A solution of

2- [ 7- chl or ecbaxedd- phehylwd:4A{,4- phenyihe product was extracted with
1- pi perazi nyl ) nmet hyl ]-2H chronen-3-yl]-N[4-chl oro-2-

(trifluoromeniyl )phamndd acetasi det£dcO ghsi WG afidin{ 51 ¥l yoMaSion
conbined with nCPBA (0.41 g), and stirred at room

of hydrochleric acid followed by a saturated agueous

5 solution of sodium chloride, a saturated agueous solution
of sodium hydrogen carbonate and a saturated agueous
solution of sodium chlorice, and after drying over
magnesium sulfate, the solvent was distilled off under
reduced pressure. The resultant residue was dissolvea-in

i0 THF (10 ml), cocmbined with tert-butvl 1-
piperidinecarboxylate (0.191 g} and triethylamine (C.14 ml}),

and heated under reflux fcor 5 hcurs. The reacticn 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}, ccmbined 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 ethyvl acetate-diisopropyl ether to

25 obtain the title compound as & colcrless crystal (122 mg,



tenperature for 30 mnutes. The reaction solution was 15 subjected as it
was to a silica gel columm chromatography (eluent: ethyl 17JAN2%5
acet at e- net hanol - agueous ammoni a=85: 15:1) for purification, and foll owed
by recrystallization from ethyl acetate-diisopropyl ether to obtain the
title conpound (218 ng, yield: 210). Melting point: 157-159C. 20 EXAMPLE
223 Synthesis of 2-[7-chloro-6-[(4-oxide-4-phenyl-1 11 JAN 2005 250

pi per azi nyl ) met hyl | - 2- oxo- 4- phenyl - 2H ch£éfen- 3-yl ] - N- (4

chl oro-2-(trifluoronethyl)phenyl]acetam de A solution of

2-[ 7-chl or o- 2- oxo- 4- phenyl - 6-[ (4- phenyl - 5

1- pi perazi nyl ) met hyl ] -2H chronen-3-yl]-N[4-chloro-2
(trifluoromdthyl ) preényirnagetiari de2J1=D4)Cin chloroform (5 m) was
conbined with nCPBA (0.41 g), and stirred at room tenperature for 30

m nutes. The reaction solution was subjected as it was to a silica gel

col um chromat ography 10 (eluent: ethyl acetate-nethanol -aqueous

anmoni a=85r¥kbMbr i @ogf ractionate 2-[7-chl oro-6-[ (1-oxide-4-phenyl -1I -

pi perazinyl] nethyl]-2-o0xo-4-phenyl-2H chronen-3-yl]-N][4-

chl or o- 2- (%@#&EHQhQﬁEth¥h9pheﬂyi4?“65f@&&36(ﬁ¥§£@£ @28%0 4a h@h Qﬁh the

remai ni ng trace conponents were further 15 purified by HPLC oD,

h t hanal _Qht | d (71 ny, Id 7o
NET?,“ﬁge pg?ﬁtorr@i%? MG ot @ nhedidle compound (71 ng, yie /()

(triflucromethyl)phenyl]acetamide

Cl Cl
0 ()0

HO N
H

A solution of 2-(7-chloro-6-methoxy-2-cxo-4-phenyl-2H-
chromen-3-yl}-N-[4-chloro-2-

10 (trifluoromethyl)phenyl]acetamide (Example 178) (3.20 g) in

methylene chloride (10 ml) was combined with & 1 M solutiocn

of boron tribromide/methylene chloride (31.6 mi, 13.6 mmol),

and stirred at room temperature for 3 days. The reaction
sclution was poured 1inte an ice water, to which
15 concentrated hydrochloric acid was then added. The

precipitate was filtered and washed with iscpropanol
followed by ether to obtain the title compound as a
colorless crystal (2.05 g, 64%) . An aliguot was
recrystallized from THF-isopropyl ether to measure a

20 melting point. Melting pocint: 246-247°C.

EXAMPLE 209



EXAMPLE 224 20 Synthesis of 2-[7-chl oro-2-oxo-4-phenyl-6-[(4-phenyl-I-
pi per azi nyl ) met hyl ] - 2H chronmen- 3-yl ] - N-[ 4- chl or o- 2-
(trifluoronethyl)phenyl]acetam de hydrochl oride 11 JAN 2005 2 5 1 Cf 1AJAN 2005
solution of 2-[6-(brononethyl)-7-chloro-2-o0xo0-4- phenyl-2H chronmen-3-yl]
acetic acid (0.41 g) in THE (10 M) was conbined with DVF (1 drop) and
oxalyl chloride (0.2 m), 5 and stirred at roomtenperature for 1 hour. The
reaction solution was concentrated undep3peduced pressure to obtain the
resi due, which was dissolved in THE (5 m) and added dropwi se to a
suspensi on of 2-chloro-4- trifluoronmethylani line (0.14 m) and sodi um
hydride (60% 10 in oil) (44 ng) in THE (5 mM) at OC. After stirring at -
room t enpec red.qr 12 hours,»the o) Wela] _gophi _wiyth
SHRIICER dours,p 1 he Juiz @‘e}?ﬁ{i,#‘w 2V8R0- 8 m%ﬂgﬁ oy

wat er, and e product was extracte acetate. The exiract was

washed Mﬁt%h%oléﬁj§ylfﬂjyl 4ﬁfrqg¥éL 1l oric acid foll owed by a saturated
aqueous 15 7sol utTon of sodibn1c oride, a saturated aqueous solution of

sodi um hydr ogen_.carbonate .and a saturated. agueous solution of sodium
chlori de, é%%l qm%% &3585?“%§Bﬁﬁggﬁ Sulfate, the solvent was
distilled off under reduced pressure. A solution of the resultant crude 20
crystal 7-Ehl or 0- 2- oxo0- 4- phenyl - 2H

chromen- 3-yl ] ) f I uor onet hyl phenyl ) acet am de
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-

(triflucromethyl)phenyl]acetamide

Cl
Ci 8} C)O

A solution of 2-(7-chleoro-6-hydroxy-Z-oxo-4-phenyl-2H-
15 chromen-3-yl)-N-[4~chloro-2-
(trifluoromethyl)phenyl]acetamide (Example 208) {0.30 g) in
DMF (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



in DMVF (10 m) was conbined with 1-phenyl-piperazine (0.166 Y 1 1 JAN 2005
252 g) and potassium carbonate (0.285 g), and stirred at 80C for ﬁo AN 2005
m nutes. After cooling, the reaction solution was diluted with e{l ﬂ
acetate (5 m), and poured into water (120 ml) . The precipitate forned
was filtered and washed 5 with water (20 m) foll owed by ethanol (10 m) .
The crystal filtered was dissolved in THE (6 m), and then conbined with
concentrated hydrochloric acid (0.26 m)Z38&nd stirred for 20 minutes. The
precipitate was filtered, and washed with ethyl acetate to obtain the
title conpound (491 10 ng, yield: 70%. Melting point: 238-239C. EXAMPLE
225 Synt hesis of 2-[7-chl oro-2-o0xo0-4-phenyl -6-[ (4-phenyl-I- ‘

pi per azi nylkreaetiyir] - 268 chi omerwss ykprdifrdcchvbtb- 2vatldr and extracted
(trifluoronethyl)phenyl]acetan de nethansulfonate y The title conpound
(yield: 67%itwas cabiyai nedtdnatche neEthod sittdar twashavabheBxanpte 2234.
Melting Point: 198- 204C (THF-EtOH). 20 EXAMPLE 226 Synt hesis of

2-[ 7- chl or @32,@%0=4 RN, - Grld 4ndie it rdd v AMZO0Es 288 sulfate, and

concentrated under reduced pressure. The resultant residue
5 was recrystallized from ethyl acetate-diisoprcpyl ether to
obtain the title compound as a colorless crystal (151 mg,

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

0.0

Iz
A
N

R1
CF,
| R R Yield Melting Point (°C)
Example . .
(Recrystallizaticn
number (%)
solvent)
211 O(CH,),0(CH,).,CH, F 32% 161-162 (RcOEL-IPE)
212 O (CH,) ,CPh Cl 54% 176-177 (AcOEt-IPE)
213 O (CH,) ,OPh F 52% 189-190 (AcOEt-IPE)
15 EXAMPLE 214

Synthesis of N-[4-flucro-Z2-(trifluorcmethyl)phenyl]-2-(8-
hydroxy-2-oxo-4-phenyl-2,6,7, 8-

tetrahydrocyclopentai{glchromen-3-yl)acetamide



pi perazi nyl ) nmet hyl ]-2H chronen-3-yl]-N-[4-chl oro- 2- 005
(trifluoronethyl)phenyl]acetam de (Alternative synthesis nethod k&JQm%
conmpound of Exanple 75) N 5 A solution of

2-[ 6- (brononet hyl ) - 7- chl or o- 2- oxo- 4- phenyl - 2H chronen-3-yl] acetic acid
(0.41 g) in THE (10 mM) was conbined with DVF (1 drop) and oxalyl chloride
(0.2 M), and stirred at roonltenperatugggfor 1 hour. The reaction

solution was concentrated under reduced ssure to obtain 10 the residue,
whi ch was dissolved in THE (5 m) and added dropw se to a suspension of
2-chloro-4- trifluoronmethylaniline (0.14 m) and sodium hydride (66% in
oil) (44 in THE (5 mM) at OC. After stirring at roomtenperature for
12 hours, Y reactbon. ol ution vas 15 conbined with water, and the product

il BNy D acet af€. The extract was washed with a 1 N

JQ

over nmagnesium s @ e, the solvent was distilled off under a reduced
pressure. A solutiowof the resultant crude 1 1 JAN 2005 254 crystal of

ol l owned by a saturated aqueous solution of
queous solution of sodium hydrogen carbonate
2-[ 6- (bronmonet hyl ) - 7- chl or o- 2- oxo- 4- phenyl - 2H
chronen- 3-yl ] - NA(4suhpenei2nt r pf| ubsBipt HBOpheoyl ) cetEfR del2 ml) was

solution of
sodi um chl ori de,
and a saturated ag

us 20 solCkti on of sodium chloride, and after drying

combined with 2-(2,8-dioxo-4-phenyl-2,6,7, 8-
tetrahydrocyclopentaf{glchromen-3-yl)-N-[4-fluoro-2-

5 {trifluoromethyl)phenyl]-acetamide (Example 88) (170 mg)
with cooling in ice, and further combined with methaﬁ&l,
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 colorliess crystal (110 mg, yield:
65%) . An aliquot was recrystallized from ethyl acetate to
measure a melting point. Melting point: 217-21B°C.

15
EXAMPLE 215
Synthesis of N-[4-fluoro-2-(trifluoromethyl)phenyl]-2-[8-
hydroxy-4-(3-methylphenyl)-2-oxc-2,6,7,8-

tetrahydrocyclopental[g]chromen-3-yl]acetamide



in DM (10 m) was conbined with 1-phenyl piperazine (0.166 g¢g) and a
pot assi um carbonate (0.285 g), and stirred at 80C 5 for 30 n1nute§'\d$ﬂg$
cooling, the reaction solution was diluted with ethyl acetate (5 m) , and
poured into water (120 m ). The precipitate formed was filtered, and
washed with water (20 m) followed by ethanol (10 m) . The crystal
filtered was dissolved in THE (6 m), and then 10 conbined with
concentrated hydrochloric acid (0.26 n1) 48nd stirred for 20 minutes. The
precipitate was filtered and washed with ethyl acetate. A suspension of
the precipitate filtered in ethanol (10 ml) was conmbined with a saturated
aqueous sol ution of sodium hydrogen carbonate (30 m), and 15 stirred for
20 m nut es.HOrhe preC|p|tate was filtered and washed with water (20 m

: -

fol | oned by £ ) o-Fcrystal filtered was di ssolved in THE (20
m), and thdﬂ. mafnesi um sul fate, and then concentrated under
reduced pressur € € reésuit a resi due was recrystallized 20 from

THF- et hanol to obt aj

t he Plthaconpound as a colorless crystal (0.431 g,
yield: 63%. Melti

0| nt: 201-203C. REFERENCE EXAMPLE 73 25 Synthesis of
ethyl [7-chl oro-2-8xe-¥ ﬂhenyI-G-[(4 11 JAN 2005 255
phenyl pi perazi n-1-yl ) nmethyl]-2H chronen-3 yl]acetate hydrochl ori de COCEt

The title compound (yield: 82%) was obtained by the

method similar to that in Example 214. Melting Point: 225-

227°C (AcOEt).

EXAMPLE 216
Synthesis of N-{4-fluoro-2-(trifluoromethyl)phenyl]-2-

phenyl-2-oxo-2, 6-dihydrocyclopenta[gichromen-3-yl)acetamide

10 A solution of N-[4-flucro-2-(trifluoromethyl)phenyll]-
2-{8-hydroxy-2-oxo-4-phenyli-2,6,7,8-
tetrahydrocyclopental[g]chromen-3-yl)acetamide (Example
214) (250 mg) in toluene (50 mi} was combined with p-TsCH
monohydrate (300 mg), and heated under reflux for 30

15 minutes. After the reaction soluticn 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 & colorless crystal (200 mg, yield:

74%) . An aliquot was recrystallized from THF to measure a



Et hyl (7-chl oro-6-net hyl - 2- oxo- 4- phenyl -2Hchronen-3 5 yl)acetate (100 g),
N-bronosucci ni mide (59.9 g) and 2-2'- azobis-2, 4-di net hyl val eroni trqi{ 8AN 2005
(3.48 g) were suspended in AcOBu (700 ml) under nitrogen atnosphere, an

stirred at 80C for 2 hours. The reaction solution was cool ed, and treated

dropwise with triethylam ne (34.03 g) at 25C or 10 | ower over 10 m nutes,
foll owed by treatnent dropwi se with phen%élel@i perazine (45.47 g) at 40C or

| ower internal tenperature over 15 mnu After conpleting dropw se
addition, the mxture 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 minutes. After cqnpleting dropw se )
addi tion, tHLLIAKtRAE Was Meltied APirbondiénpéPafure for 30 minutes, and
further stirred with cooling inice for 1 hour. 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 0- 2- oXAMEIERNZ17 6- [ (4- phenyl pi perazi ne-1 -yl ) nmethyl]-

2H-chronene- 3-yl Jacetate. 11 JAN 2005 256 The resultant crude crystal (70
g) was susmenddtesis a ofri XtWdf - 8bhotben-ot reéfhavebme28 intheand JACRBY (280
m ), and conbined with concentrated hydrochloric acid (12.2 m) at 40C.
After stirringnath#lihd oyl B0 AbRet B56- &Ry Byt Ubpenas [g9ehednrea -360m
tenperature, and further cooled wth coo?(i ng Inice, and stirred for 1

hour. The cfyd@tamide

C@ o, F
Z N
Q 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-

(triflucromethyl)phenyl]lamino)-2-oxcethyl]-7-methyl-2-oxo-

15 4-phenyl-ZH-chromen-6-yl]propencate
Me 0.0 F

N ;

H

A solution of 2-{6-bromo-7-methyl-2-oxo-4-phenyl-ZH-

chromen-3-yl)-N-[4-fluocro-2-

(triflucromethyl)phenyllacetamide {(Example 177) (500 mg) in



formed was filtered and washed with 50% et hanol to obtain the title
conpound (72 g, yield: 96% as a white crystal. NVR (CDC 3) 6: 1.231(13AN 20
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 (2H, q, J =7 Hz) , 4.20-4.35 (2H, n) , 6.95-7.10
(3H, m, 7.20-7.40 (5H, m, 7.52 (1H,s), 7.50-7.65 (3H nm, 7.80- 7.90 (1H,
brs). 15 REFERENCE EXAMPLE 74 Synthesis of [7-chloro-2-o0xo0-4-phenyl-6-[(4
phenyl pi perazi n-1-yl ) nmet hyl ] - 2H chromen-@ﬁgl ]acetic acid COOH Et hyl

[ 7- chl or o- 2- oxo0- 4- phenyl - 6- [ (4- phenyl pi perazin- 20 1-yl)nethyl]
-2H-chronen- 3-yl] acetate-hydrochl oride (40 g) was suspended in ethanol
(120 m ), and conbined with a 2 N aqueous solution of sodi um hydroxide-
(144.5 nl) DMA yé&¥F | aW) 1Iw3ANCRO05 28y ¢t elr medihytli oacopl ataed byl Stk i ng at
70C for 1 hour was added dropwi se to a m xture solution of ethanol (40 m)
and 6 N hydr®chlogilc migi,d RA90AcCH ) (Dveg) 45nal mutigsherfhphosaicinen (10
solution was adjusted to pH 5.5 to 6.0 wth sodiumb5 hydrogen carbonate at
40C. After mghl becdae siraflre, athesphexbyr eamdis sstiiririeeld @i tB35 Hemt4Q(g | At er nal
tenperature for 15 mnutes, and cooled to roomtenperature, and stirred at

room t enpenapire fof 30 Miowtes. Thiee Cresicali Jror s8tuvasn fidd ecedbandd
washed with 30% ethanol to obtain the title

5 with water and extracted with ethyl acetate. The extract
was washed with diluted hydrochloric acid followed by an
agqueous 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 vield: 72%). An aligquot 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-2H-

chromen-3-yl)acetate

The title compound (yield: 75%) was obtained by the
method similar tc that in Reference Example 21. Melting

20 point: 127-128°C (AcOEt-Exane)

REFERENCE EXAMPLE 69



10 conpound (34g, yield: 96% as a white crystal. NVR (CDC13) b: 21ﬂgA
(2H, M, 2.90-3.25 (3H,n), 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

Synt hesi s of [6-(brononethyl)-7-chloro-4-(3-chl orophenyl) -

2- 0X0- 2H-chronene- 3-yl Jacetic acid B OH The title conmpound was obtai ned by
the method simlar 20 to that in F@ferﬁ§§§ Exanpl e 24. NWVR (CDC13) 6: 3.36

(1H, d, J
7.18 (1H,

= 17 Hz), 3.47 (1H, d, J 17 4.60 (2H, s), 7.07 (1H, s),

m, 7.28 a 11 JAN 2005 258 (1H, n), 7.48 (1H s), 7.55 (2H m.

EXAMPLE 227 Synt hesis of 2-[7-chloro-2-o0xo0-4-phenyl-6-[(4-phenyl-1- 5
pi perazi nyl) nmet hyl ]-2H chronen-3-yl]-N-[4-chloro-2- (trif|luoroneth

| .
phenyl | aceCAREBESEA t erdfat i VAETSKAt hekt 60+ ﬁé@%ﬂa%?t?ﬁ)émé*éﬁidébﬁa‘éﬁggﬂanpl e

75) ClI [7-Chl oro-2-oxo0- 4- phenyl - 6-[ (4- phenyl pi perazine-1- 10

yl ) net hyl ] RENGArefesIg-opigracety ld aegtB Y500 g) was suspended in a mxture

solution of THE (5 L) and DM (5 m), and cooled to 5C or lower with

cooling in ice, Thionyl

10

15

20

A solution of ethyl 2-{6,7-dimethyl-Z-oxo-4-phenyl-2H-

chromene-3-yl)acetate (0.50 g) in ethyl acetate (20 ml) was

combined with N-bromosuccinimide {(0.66 g) and 2,2‘—
azoisobutyronitrile (24.4 mg), and heated under refiux for
1 hour. After cooling, the reaction solution was washed

with water followed by a saturated agqueous 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. The
resultant residue was dissolved in DMF (10 ml}, combined
with anhydrous scdium acetate (488 mg), and stirred at 60°C
for 5 hours. The reaction sclution was combined with water,
and the procduct was extracted with ethyl acetate, and the
extract was washed with a saturated agueocus soluticn 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: ethyl acetate-hexane}, and further

recrystallized from ether-diiscpropyl ether to obtain the

[ 2009



chloride (150 mM) was added dropwi se at the sane tenperature. After

conpl eting dropwi se addition, the 15 m xture was allowed to warmto r?qrqAN2005
tenperature, and 20 stirred at 25 to 30C for 5 hours. The reaction solution
was conbined with toluene (2 L) and concentrated under reduced pressure.
The resul tant residue was suspended in THE (5 L), conbined with
4-chloro-2- (trifluoronmethyl)aniline (250 g), and refluxed at 80C for 5
hours. The reaction solution was cool ed £6440C, and conbined with acetone
(5 L) and water (2.5 L). The m xture 11 JAN 2005 259 was adjusted to pH 7.6
w th 25% aqueous ammoni a, and stirred at 15 to 20C for 30 m nutes. The
crystal precipitated was separated by centrifugal separator, and washed
wi th acetongtaed s@fgsuid qbsai mdheyiéthe agmpaundMed t(4G7 whivi el d5-71%) .
Melting point: 201-203C. EXAMPLE 228-248 The conpounds of table 35 were

obt ai ned bygg¢te method 10 simlar to that in Exanple 74. Table 35 I d
Melting Point (O Yi e

REFERENCE EXAMPLE 70
5 Synthesis of ethyl 2-16,7-bis (hydroxymethyl)-2-cxo-4-

phenyl-2H-chromen-3-yl]acetate

0. .0

HO
HO

A sclution of ethyl 2-[6,7-bis{acetoxymethyl}-2-oxo-4-
phenyl-ZH-chromen-3-yl]acetate (240 mg) in ethancl (4 ml)

10 was compbined with DBU (0.4 ml), and stirred at room
temperature for 30 minutes. The reaction soluticon was
diluted with ethyl acetate (30 ml), and then washed with a

1 N solution cof hydrochloric acid followed by & saturated
agueous solution of sodium chloride, a saturated agueous

15 sclution of sodium hydregen carbonate and & saturated
agueous 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



Example ZR ,I1i i ( R ecrysta nunberR(s)zat on solvent) 2284-C Z-HZ%M%@S:I

47215-217( AcCEt - hexane) 2294- Cl12- CF3, 4- F22185- 187( THF- AcOEt)

2303- C12- CF3, 4- C 42203- 205( AcCEt - hexane)

2313- d 2- CF3, 4- F59180- 182( THF- AcOEt )

2324- F2- CF3, 4- C148205- 208( AcCEt - hexane) 2334- F2- CF3, 4- F43201- 202( THF- AcCEt )

2343- F2- CF3, 4- C186196- 199( THF- AcCEt ) 2353- F2- CF3, 4- F61180- 182( THF- AcCEt)

2363, 4-F, 2- CF3, 4- O 55192- 195( THF- AcOEt) 245

2373, 4-F, 2- CF3, 4- F46196- 199( THF- AcCEt )

2383, 4- F22- Mg, 4- C155203- 206( THF- AcCEt )

2393- Me2- CF3, 4- C 58190- 192( THF- AcCEt ) 2403- Me2- CF3, 4- F49168- 170( THF- AcCEt )

2413- Me2- ME A CIGY285-2B88(dtihy ACCEr X 2, 8-dioxo-4-phenyl-6, 8-dihydro-2H-

2423, 4- (Me), 2- CF3, 4-C 70208- 211( THF- AcOEt) 11 JAN 2005 260
furo[3,4-g]chromen-3-yl)acetate

A soluticn 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 tc obktain the title compound (98 mg,
yield: ©66%).

Melting point: 222-223°C.

REFERENCE EXAMPLE 72
15 Synthesis of 2~(2,8~dicxo-4-phenyl-6,8-dihydro~-2H-furc[3, 4-

glchromen-3-yl)acetic acid

Ethyl 2-{2,8-cdioxo-4-phenvl-6,8-dihydro-2H-furo(3, 4-

g)Jchromen-3-yl)acetate (58 mg) was dissolved in acetic acid



2433, 4- (Me) 22- CF3, 4- F77186- 187( THF- AcCEt ) 05
2443- CF32- CF3, 4- Cl 41183- 186( AcCEt - hexane) 2453-CF32-CF3,4-F62198-2b1@%ﬁﬁ9
2463- CF32- Me, 4- C189232- 234( THF) 2472, 3, 5-(Me) 3,

4- OH2- CF3, 4- C 22216- 218( THF- AcCEt ) 2482, 3, 5- (k) 3,

4- OH2- CF3, 4- F22220- 221( THF- AcOEt ) EXAMPLE 249-268 The conpounds of table 36
were simlar to that in Exanple 74. 5 Table 36 obtained by the nethod
Exanple R R2Yield Melting Point (C nunbéﬂé@@ (Recrystallization solvent)
249H2- Me, 4- C166 213-216 (AcCEt-1PE) 250H2, 3, 4- F347 169-174 (AcCEt -1 PE)
2514- C12- CF314- C149 194-197 ( THF- AcOrEt - hexane) 2524- C12- CF3, 4-F49 178- 184

( THF- AcCEt - hexane) 2534-Cl12- Me, 4- C155 218-220 ( THF- AcCEt - hexane)

2543- C12- CRZ, 4nC1512h63- QQEceAtEEtedebe@onBSGrinz @BFBJ 4- FB37 mll70- 12a4d
(AcCEt - hexane) 2563-Cl12- Mg, 4- C141 199- 200 ( AcCEt - hexane) 2573-F2-CF3, 4-C149
110- 114 (AdfeEitdexamdgr 26831 &R- €63, 40F4( riiB4<187 TWeCEtahexaneksolution
2593- F2- Mg, 4- C152 211-217 (AcCEt-hexane) 2604- Me2-CF3,4-C 56 217-222

( THF- Ac CEt whsx aren céiltd-disls ChihdeF4 T edletil 9 (rBdsuheCEtitchexara)in  the

residue, which was disscolved in a solvent mixture of THF

5 {10 ml} and ethyl acetate (50 ml), and then washed with
water followed by a saturated aguecus solution of sodium
chlcoride. After drying over magnesium sulfate, the solvent

! was distilled off under reduced pressure, and the residue
was recrystallized from TEF-iscopropyl ether to obtain.ﬁhe

10 title com#ound (72 mg, yield: 92%). Melting point: 226-

227°cC.

EXAMPLE 219

Synthesis of 2-[7-chloro-6-{cyanomethyl}-2-oxc-4-phenyl-2H-

15 chromen-3-yl]-N-{4-chlorc-2-trifluoromethylphenyl)acetamide
Ci 0 (o] Cl
H ¢

A solution of 2-[6-(bromomethyl)-7-chloro-2-oxo-4-
phenyl-2H-chromen-3-yllacetic acid (1.6 g) in THF (40 ml)

was combined with DMF (5 drops) and oxalyl chloride (0.7

20 ml), and stirred at rcocom temperature for 1 hour. The
reaction solution was concentrated under reduced pressure

to ocbtain the residue, which was dissolved in THF (20 ml)



2624- Me2- Me, 4- C127 189-191 ( THF- AcCEt - hexane) 2633- Me2- CF3, 4- C147 183-188
(AcCOEt - hexane) 2643- Me2- CF3, 4- F37 134- 135 (AcCEt - hexane) 2653- Me2- Mej #-8N 2085
196- 200 (AcCEt - hexane) 2663- CF32- CF3, 4- C110 194-196 (AcCEt)
2673- CF32- CF3, 4- F53 164- 167 ( AcCEt - hexane) 2683- CF32- Mg, 4-C114 120
(deconp.) (AcCEt) 11 JAN 2005 261 5 EXAMPLE 269-271 The conpounds of table
37 were obtained by the nethod simlar to_that in Exanple 74. Table 37 H3C
Exanpl e number 269 270 271 R Yield MeEfilng Point (C) (%
(Recrystallization solvent) 2-CF31 4-C133 208-211 (AcCEt-hexane) 2-CF3,
4-F 37 182-184 (AcCEt-hexane) 2-Me, 4-Cl 34 177-180 (AcCEt-hexane) EXAVPLE
272-273 ’
and added dropwise to a suspension of 2-chloro-4-

trifluoromethylaniline (0.55 ml) and sodium hydride (60%,
in o©il) (176 mg) in THF (20 ml) at 0°C. After stirring at
rocom temperature for 12 hours, the reaction soclution was
5 combined with water, and the procduct 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 agueous solution
of sodium hydrogen carbonate and a saturated aqueéﬁ§
10 solution 1of sodium chloride, and after drying over
magnesium sulfate, the solvent was distilled off under
reduced pressure. The resultant crude crystal of Z-{6-
(bromomethyl)-7-chloro~2-oxc-4-phenyl-2H-chromene-3-yl]-N-
(4-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 tc 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 EX2MPLE 220




The conpounds of table 38 were obtained by the method simlar to tqgt M{W%
Exanple 74. 10 Table 38 NIl ~ C NN H LN CF3 Exanpl eYiel dMelting oiJ

(© nunberR(% (Recrystallization solvent) 272C 52214-217( AcCEt - | PE)
273F55203- 205( AcCEt - | PE) EXAMPLE 274-276 | The conmpounds of table 39 were
obt ai ned by the nmethod 11 JAN 2005 262 simlar to that in Exanple 74. Table
39 NN H Exanple Yield Melting Point (C)248

Synthesis o¢f 2-[6-{amincethyl)~-7-chloro-2-oxc-4-phenyl-2H-

chromen-3-yl]}-N-{4-chloro-2-trifluoromethylphenyl)acetamide

Cl c._.0

H,N

Iz
e

A sclution of 2-[7-chloro-6-(cyanomethyl)}-2-oxo-4-

t5 phenyl-2H-chromen-3-y1]-N- (4-chlcro-2Z2-
trifluoromethylphenyl)acetamide (100 mg) in THE (5 ml)Aﬁaé
combined iwith Raney-cobkalt (100 mg), and stirred under
hydrogen atmosphere (4.5 atm) at room temperature for 7
hours. After the catalyst was filtered off, the filtrate
i0 was concentrated under reduced pressure to c¢btain the
residue, which was recrystallized from ethyl acetate to
cbtain 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-
gljchromen-3~-yl)-N-[4-flucro-2-

(trifluoromethyl)phenyl]acetamide

cl




nunber R (%9 (Recrystallization solvent) 274 CACF3' 4 67 216-218 2005
(THE- AcOEt) 275 CF3, 4-64 227-229 (THF-AcOEt) 276 CMe' 4 73 240- 24bt JAN
(THF- AcOEt) 5 EXAMPLE 277-283 The conpounds of table 40 were obtained by
the method simlar to that in Exanple 203. Table 40 Exanpl eR12

YieldMel ting Point (C) R2(Recrystallization nunberMsol vent) 277S
C164227-230( THF- AcCEt) >-S- 278N N C 57262-264( THF- AcOEt) ( '- )==s s 279S
F24212- 215( THF- AcOEt) * LN>-S- N 11 JAN 2865 263 |

The title compound (yield: 71%) was obtained by the
method similar to that in Example 153. Melting Point: 253-

254°C (AcCOEt-IPE).

5 EXAMPLE 222
Synthesis of 2-[7-chloro-6-[{l~oxide-4-phenyl-1-
piperazinyl)methyl}-2~oxo-4-phenyl-2H-chromen-3-yl]-N-[4-

chloro-2- (trifluoromethyl)phenyl]acetamide

10 A sclution of 2-[7-chloro-2-oxo-4-phenyl-6-[ (4-phenyl-
l-piperazinyl)methyl]-2H-chromen-3-yl]-N-{4-chlorc-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 sclution was

15 subjected as it was to a silica gel column chrcomatography
{eluent: ethyl acetate-methanol-agueous 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-



280N, N F43245-247 (THF-AcCEt) S 281s C 72254-256 (THF-AcOEt) 1% N 2 2(3 "
F59251- 253 (THF- AcOEt) i)-5- N 283CH3 (CH2) 11S O 6120-122 (THE- AcoEl) JAND
REFERENCE EXAMPLE 76-87 The conpounds of table 41 were obtai ned by the
method simlar to that in Reference Exanple 13. 5 Table 41 d, ,0 O OH

Ref . Ex. 2Yi el dMel ting Point (C) nunberRR(% (Recrystallization solvent)

76Me3- Me80250- 253 (AcCEt) 77Me3, 5- Me261228-230 (AcCEt-1PE) 78Me4- F80253- 257
(AcOEt) 79Me4- C187238-241 (AcCOEt) 80Me4- FI2%88258 (deconp.) (AcOEt)

piperazinyl)methyl]-2-oxo-4-phenyl-2H-chromen-3-yl]-N-[4-

chiorc-2-({trifluoromethyl)phenyl]acetamide

A scolution of 2-[7-chlcro-2-oxo-4-phenyl-6-[ (4-phenyl-
"5 l-piperazinyl)methyl]~2H-chromen-3-yl]-N-{4-chloro-2~
(trifluorométhyl)phenyl]acetamide (1.0 g) in chloroforﬁ‘XS
ml) was cémbined with mCPBA (0.41 g), and stirred at room
temperature for 30 minutes. The reaction sclution was
subjected as it was tc a silica gel column chromatography
10 (eluent: ethyl acetate-methanol-aqueous ammonia=85:15:1) to
fractionate 2=-{7-chloro-6-{(l-oxide-4-phenyl-1-
piperazinyl]lmethyl]-2-oxo-4-phenyl-2B~chromen-3-yl]-N-[4-
chloro-2-(trifluorcmethyl)phenyllacetamide (Example 222),
after which the remaining trace components were further
15 purified by EPLC (CHIRALCEL OD, hexane-ethancl=8:2) to

obtain the title compound (71 mg, vyield: 7%). Melting

peoint: 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-

{(triflucromethyl)phenyllacetamide hydrochloride




81Me3, 4-F, 77262- 264 (AcOEt) 82Me3-Br93270 (deconp.) (AcCEt)
83Me4- OCF393183- 186 (ACOEt) 84Me3- OCF371187-191 (AcOEt) 85FH92209-4

(AcCEt - hexane) 86F3-Cl177213-215 (I PE-hexane) 87Me3- NO, 74260 (deconp.)

(AcOEt) EXAMPLE 284-307 _,
method 1 1 JAN 2005 264 simlar to that
YieldMelting Point (C) R R nunberR(% (Recrystallization solvent) 284Med

i n Exanpl e 15. Tabl e 44 Exanpl e3

3- Me85235- 237( THF- ACOEt) 285MeF 3- Me672185220( THF- AcOEt) 286MeCl 3' 5
65266-267(THF) (Me)z 5 3 287Me,

10

15

20

N L

-2HCI ‘ CF,

A solution of 2-(6-(bromomethyl)-7-chloro-2-oxo-4-

Do oo, o

phenyl-2H~-chromen-3-yl]acetic acid (0.41 g) in THF (1C ml)
was combined with DME (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 obtéiﬁ
the resid;e, 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%,
in o0il) (44 mg) in THF (5 ml) at 0°C. After stirring at
room temperature for 12 hours, the reaction sclution was
compined 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
sclution of sodium chloride, a saturated agueous solutiocon
of sodium hydrogen carbonate and a saturated agqueous
solution of sodium chloride, and after drying over
magnesium sulfate, the solvent was distilled off under
reduced pressure. A solutioﬁ of the resultant crude
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

ﬂoJANlME

The conpounds of table 44 were obtained by the



68274-275(THF) F (Me) 2 288Med 4- O 80284- 286( THF- ACOEt) 289MeF

4-C 77272-273( THF- AcOEt ) 290Med 4-F73272-273( THF- AcOEt) 291MeF

4-F70271-272( THF- AcCEt ) 292Med 4-gl, 83240- 241( THF- AcOEt ) 293MeF

4-F, 71253- 255( THF- AcOEt ) 296MeCl  3- Br81221- 222( THF- AcCEt) 297MeF
3-Br80222-223( THF- AcOEt) 298Med 4- OCF376239- 241( THF- AcCEt) 299MeF

4- OCF370239- 240( THF- AcOEt ) 300MeCl 3- OCF329171- 175( THF- AcOEt) 301MeF
3- OCF351166- 169( THF- AcOEt ) 302MeCl  3- NO280234- 236( THF- AcOEt ) 303MeF

3- NO280235- 238( THF- AcOEt ) 304FCI H63199- 203( AcOEt - hexane) 305FF
H68204- 206( AcCEt - hexane) 306FCl 3- Cl 67200- 201( AcCEt - hexane) 307FF

3- C177206- 207 @ACORC sy} S2ERANBLEE 308 28ntdesi sndf swatpd at 80°C
(2E)-3-[3-[7-chloro-3-(2-[[4-chloro-2 11 JAN 2005 265

10

15

20

for 30 minutes. After cooling, the reaction soclution was
diluted with ethyl acetate (5 ml), and poured 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 THEF (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 conmpound fdéi

mg, yield: 70%). Melting point: 238-239°C.

EXAMPLE 225
Synthesis of 2-{7-chloro-2-cxo-4-phenyl-6-{ (4-phenyl-1-
piperazinyl)methyl]-2H-chromen-3-yl]-N-{4-chloro-2-

(trifluoromethyl)phenyl]acetamide methansulfonate

=
Q

The title compound ({yield: 67%) was obtained by the
method similar te that in Example 224. Melting Pecint: 198-

204°C (THF-EtOH).

EXAMPLE 226

Synthesis of 2-{7-chlcro-2-oxo-4-phenyl-6-[ (4-phenyl-1~-

11 JAN 2005
3- C1, 86230- 231( THF- ACOEt) 4-F 294Med 3, 4- F269248- 251( THF- AcOEt) 295MeF 3,



(trifluoromethyl)phenyl]am no]-2-oxoethyl)-6-nethyl -2-o0xo

2H chronen- 4-yl ] phenyl ] - 2- propenoate A sol ution of 11 JAN 2005
2-[ 4- (3- bronophenyl ) -7-chl oro-6-nethyl - 5

2- 0x0- 2H chromene-3-yl]-N-[4-chloro-2 (trifluoromnethyl)phenyl]acetam de
(500 ng) in DM (5 mM) was conbined with nethyl acrylate (0.14 m),
triethylamne (0.21 m), pd(QAc)2 (5 n1é%3nd tri phenyl phosphi ne (10 ng)

under argon atnosphere, and heated at 12 for 3 hours. 10 After the
reaction was conpleted, the m xture was conbined wth water, and extracted
with ethyl acetate. The extract was washed with water, dried over
magnesi um sul fate, and then concentrated. The resultant residue was
purified bPlREraringa ) §eit o] ordchzaman (e wdmN - Hnainore hyt 15
acetate=2:1), and then recrystallized from THE-ethyl acetate to obtain the
title corrpd@ﬁélfésloéom@lt@mléwe@w%sitaaieta(m g, (Ayierdaté?® . sphthagipoint:
202- 204C. EXAMPLE 309 20 Synt hesis of

(2E) - 3- [ 3- mgtbbdord- 3hE2 dofpocimdorod- Example 75)
(trifluoromethyl)phenyl]am no]-2-oxoet hyl)-6-methyl - 2- oxo-

2H chronen I]phenyl] 2- propenoi c acid 11 JAN 2005 266 Cl1 A solution of
ethyl (2E) - i 2d [4-
chl oro- 2- (trlfIJoronet phepyl Pani 2 oxoethyl) 6-

met hyl - 2- oxo- 2H"¢

2 ropenoate (200 ng) 5 in a mxture
of ethanol (5 m) and THE (A

5 A solution of 2-[6-(bromomethyl)-7-chloro-2-oxo-4-
phenyl-2H-chromen-3-yllacetic acid (0.41 g) in THF (10 ﬁlj

was combiéed 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 dissclved in THE (5 ml) and added
dropwise to a suspension of Z2-chloro~4-
trifluoromethylaniline (0.14 ml) and sodium hydride (66%,

in 0il) (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 scodium chloride, a saturated agqueous solutien

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



with a 1 N aqueous solution of sodium hydroxide (3 m), and stirred at
roomtenperature for 4 hours. After 1 N hydrochloric acid (10 m) wabk! JAN 2005
added, the m xture was extracted with ethyl acetate. The extract was
washed with 10 water, dried over magnesium sul fate, and then concentr at ed.
The resultant crude crystal was recrystallized from  THF- ethyl acetate to
obtain the title conpound as a colorless crystal (137 ng, yield: 70%.
Melting point: 191-194C. |5 EXAMPLE 310 &yAt hesis of

2-[ 4- (3-am nophenyl ) - 7-chl or o- 6- et hyl - 2- oxo-

2H chronen-3-y1]-N-[4-chl oro-2- (trifluoronethyl)phenyl]acetam de 20 A

m xture solution of 2-[7-chloro-6-nethyl-4-(3 g
ni t r ophenykyy2tedo- 2 cler-dfentd-gndmetif vl chl -of ok @rd-12 JAhb 2095n 26¢1 - 2H -
(trifluoronethyl)phenyl]acetam de (300 ng) in ethanol (2 m) and THF (5
n) was coohiroeenwit-ly IRaNey-4HtKe) r o -0- 1) £ 1 ucHihSt i ¢ 115t mDIRS c by Slh0gen

at nosphere at roomtenperature for 5 hours. After catalyst was filtered

of f, the reacbimen (3osallyt kel Wasusencent1at el pdie, 1 estbd A0t i £esiduggras
purified by a silica gel chromatography (eluent: hexane- ethyl

acetate=2: 4). and Jaudberuf cenysbaklbzed fom JHF- LRUNKL 35gate gooptain

the title conpound as a colorless crystal trng
points 20652Q7Go 10 RXAMPLE 3F12318.561ing, the reaction solution was

diluted with ethyl acetate (5 ml), and poured 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 ﬁﬁeﬁ
10 combined Qith 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, vyield: 63%). Melting point:
201-203°C.

REFERENCE EXAMPLE 73

25 Synthesis of ethyl [7-chloro-2-oxo-4-phenyl-6-[ (4-



The conpounds of table 43 were obtained by the nmethod
Exanple 1. Table 43 15 Yield Melting Point (C) Exanple ti ,ZRt Ili za on

R(0) ( numberecrys a solvent) 3113-C13,5-(CF3)272236- 237(THF AcCEt)

3123- C12, 5- (CF3), 64242- 244( THF- ACOEt) 3133, 5- (Me) 22- Me, 4- C164275- 276( THF)

314Me2, 3, 5- ( Me) 3, 4- OH49150- 151( THF- AcOEt )
315Me2, 3, 5- ( M) 3, 4- OH70173- 176( THF- AcOEt ) 316Me2, 3, 5- ( Me) 3, 4- OH73248

(deconp.) (THF-1PE) REFERENCE EXAMPLE 88283 1 1 JAN 2005 268 The conpounds

of table 44 were obtained by the method

10

15

20

phenylpiperazin-l-yl}methyl]-2H-chromen-3-

yi]acetatehydrochloride

[::I\N/\jcu 0._.0

LN N _COOEL

-HCI glm

Ethyl (7-chloro-6-methyl-2-oxoc-4-phenyl-2H-chromen-3-
yl)acetate (100 g), N-bromosuccinimide (59.9 g) and 2-2'-
azobis-2,4-dimethylvaleronitrile (3.48 g) were suspended“ih
AcO"Bu (760 ml) under nitrogen atmosphere, and stirred at
80°C for 2 hours. The reaction soclution was cooled, and
treated dropwise with triethylamine (34.03 g) at 25°C or

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. Tc the

reaction solution was added dropwise ethanol (500 ml) over
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 c¢ooling in ice for 1 hour. The
crystal formed was filtered and washed with 50% ethanol %o
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-yllacetate.

simlar to thaty UMZUUS



simlar to that in Reference Exarrpll e 13. Table 44 OH Ref.Ex. Yiel dMel ti n%
Poi nt (C) number R(% (Recrystal lization sol vent) 887-C183178- 181( AcCEt JARENS
896- Owe, 7- C186226- 229( AcOH H20) 906, 7- Me290213- 215( AcOH) 916-Cl1, 7-Me
85218-220( AcOH) 926, 7- C1279231- 233( AcOH) 936, 7-F, 80199- 201( AcOH) 5 EXAMPLE
317-328 The conpounds of table 45 were obtained by the nethod simlar to
that in Exanple 15. Table 45 10 N Exanple RIR 'YieldMelting Point (O
nunber (% (Recrystal lization solvent) 317Z2€1C 70160- 164( AcCEt - hexane)
3187- C1F61170- 175( AcCEt - hexane) 3196- Ove, C178209- 211( AcCEt - hexane) 7-C1
3206- Ove, F78202- 206( AcCEt - hexane) 7-Cl1 11 JAN 2005
The resultant crude crystal (70 g) was suspended in a
mixture solution of ethanol (280 ml) and AcO'Bu (280 ml),
and combined with concentrated hydrochloric acid (12.2 ml)
at 40°C. 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 mj, 3.41 (2H, s), 3.50-3.65 (2H, m), 3.70-3.90 (2H, m),
4.14 {2H, g, § = 7 Hz), 4.20-4.35 (2H, m), 6.95-7.10 (3H,
m), 7.20-7.40 (5H, m), 7.52 (1lHd,s), 7.50-7.65 (3H,m), 7.80-

7.90 {(iH, brs).

15 REFERENCE EXAMPLE 74
Synthesis of (7-chloro-2-oxo-4-phenyl-6-[ (4-

phenylpiperazin-l-yl)methyl]-2H-chromen-3-yl]acetic acid
LN O A cooH

Ethyl [7-chloro-2-oxo-4-phenyl-6-[(4-phenylpiperazin-
20 l-yl)methyl]-2H-chromen-3-yl]acetatehydrochloride (40 qg)
was suspended in ethanol (120 ml), and combined with a 2 N

aquecus sclution of sodium hydroxicde (144.5 ml). A vyellow




269 3216, 7- Me2C 76206- 208( AcCEt - hexane) 3226, 7- Me2F76200- 202( AcCEt - hexane)
3236- Cl, Cl 82222-225(AcCEt - hexane) 7-Me 3246-Cl, F85196- 199( AcOEt - hexad)200h
7- Me 3256, 7- C12C 82213- 215( AcCEt - hexane) 3266, 7- Cl, F87222- 224( AcCEt - hexane)
3276, 7- F2Cl 85192- 194( AcCEt - hexane) 3286, 7- F, F70176- 178( AcCEt - hexane)
REFERENCE EXAMPLE 94

(4- Chl or o- 2- hydr oxy- 5- net hyl phenyl ) (pyri di n-3-yl)nethanone CI, -CH5 A

sol ution of 3-pyridinecarbal dehyde (2.2 8%7in THE (50 m) was treated
dropwi se with a solution (50 m) of Gignard reagent prepared from

1- br ono- 4- chl or o- 2- net hoxy- 5-net hyl benzene (5.0 g) and nmagnesi um (0.8 Q)
in THE at 0OC, and stirred for 1 hour. The reaction solution was conbi ned

10 with a sakHraked udqweoush tSoiikdd osy of t apAPAURLCHIDOD d&r andhoext kast ed
with ethyl acetate. The extract was washed with water, dried over

magnesi um guhEat Broid seORCGER! MALAd AR L RAWCHE DERSSyL €(adhgL Y e§Hat ant
residue was used in the next step without purification, conblned

toluene (180 5 gir A0 JEnganess digyide 5 gle andshegtad dnder fﬁ‘é' ux
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 tiﬁlé
10 compound £34g, yield: 96%) as a white crystal.
NMR (CDCl,) &: 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 (i0H,m).

15 REFERENCE EXAMPLE 75
Synthesis of [6-(bromomethyl)-7-chloro-4-(3-chlorophenyl) -

2-0xc—-2H-chromene-3-yllacetic acid

The title cocmpound was obtained by the method similar
20 to that in Reference Example 24.
NMR (CDCl,) &: 3.36 (1H, d, 3 = 17 Hz), 3.47 (1H, d, J

= 17 H=z), 4.80 (2H, s), 7.07 (1H, s}, 7.18 (1H, m), 7.28



wi th dehydrating using Deen Stark for 1 hour. After the 11 JAN 2005 270
reacti on was conpl eted, the reaction solution was filtered using cel§?t¢gaN 20
the filtrate was concentrated under reduced pressure. The resultant

resi due was conbined with nethylene chloride (50 mM) -and a 1 N solution of
5 BBr3/ met hyl ene chloride (60 mM), and stirred at room tenperature
overnight. After the reaction was conpleted, water was added, and the
solvent was distilled off under reduced2pBessure. The resultant residue
was neutralized wth the addition of a saturated aqueous sol ution of
sodi um 10 hydrogen carbonate, and then extracted with ethyl acetate. The
extract was washed with water, and then dried over mnmagnesiumsulfate, and
concentrat gduyndgr, redgced Hr essure.s5s T regul tant residue was purified by
a silica gel colum (eluent: ethyl acetate) to obtain the title conpound
as an 15 oil (2.4 g). NWR (CDC13) S: 2.28 (3H, s), 7.14 (1H, s), 7.37 (1H
s), 7.50 (1H, dd, J =8 Hz, 4 Hz), 8.00 (1H m, 8.84 (1H, dd, J=4Hz, 2H)
8.90 (1H, XA&?%EHé?J 11.75 (1H,s). 20 REFERENCE EXAMPLE 95 Synt hesi s of
(7-chl oro-6-net hyl -2-oxo-4-pyridin-3-yl-2H chronmen-3-yl) acetic acid

hydr ochl or g ol iy JAN 2995 271 7THA, 1. SROnG, L £165 (728125, 9ptal ned

5 piperazinyl)methyl]-2H-chromen-3-yl]-N-{4-chloro-2-
{trifluoromethyl)phenyl]acetamide (Alternative synthesis

method of the compound of Example 75)

Cl

[7-Chloro-2-0x0-4-phenyl-6-{ (4-phenylpiperazine-1-

10 yllmethyl] -2H-chromen-3-yllacetic acid (500 off was
suspended in a mixture sclution of THF (5 L) and DMF {5 ml)},
and cooled to 5°C or lower with cocling in ice. Thionyl
chloride (150 mnl) was added dropwise at 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 1) and concentrated under
reduced pressure. The resultant residue was suspended in
THF {5 L}, combined with d-chloro-2-

20 (trifluoromethyl)aniline (250 g), and refluxed at 80°C for
5 hcours. The reaction solution was cooled to 40°C, and

combined with acetcne (5 L) and water (2.5 L). The mixture



method simlar to that in Reference Exanple 13. Melting Point: 2791% iﬂ%%

(met hanol ). 5 REFERENCE EXAMPLE 96 Synt hesis of

[ 4- chl or o- 2- hydr oxy- S-[ (4- phenyl pi perazi n-1 -

yl ) met hyl ] phenyl ] (pyri di n-3-yl ) met hanone N 10 The title conpound (yield:

63% was obtai ned by the net hod si m' lar to that in Reference Exanpl e 93.

NVMR (CDC13) 6: 2.65 (4H, t, J E/ééMH t, 5 Hz ), 3.59 (2H,
E

s), 6.80-9.00 (12H, m. 15 REFERENCE EXA
[ 7- chl or 0- 2- oxo0- 6- [ (4- phenyl pi perazin-| -
yl)met hyl ] -4-pyridi n-3-yl-2H chronen-3-yl]Jacetate y 11 JAN 2005 272 CO2Et
The title conpound ( ield: 229 was_obtained by the nethod sinmilar to that
in Referen(‘f’éSExé%Pé s8¢ Wl tPHg / Poi MithisFIFE78qUeO aFRCAL&- i s8pFopyl
et her). 5 REFERENCE EXAMPLE 98 nt hesi s of ethyl

[ 7- chl or o- 6LA&ERE - 2Lox8P- 4Lpyr 28I R- 3L0yl - 3P+ cRLBHERS3- yI | 3Bt afsystal
(Alternative synthesis nethod of the conpound of Reference Exanple 21)
CO2Et precipitated was separated by centrifugal separator, and

97 Synt heS| s of ethyl

washed with acetone and water to obtain the title compound
5 (487 g, yield: 71%).

Melting point: 201-203°C.

EXAMPLE 228-248

The compounds of table 35 were obtained by the method

10 similar to that in Example 74.
Table 35
RL_EZ | N Ci 0. .0 7
s
N P Ry
N
<
) Melting Point (°C)
Example o R? YiEld {Recrystallization -
nunber (%)
solvent)
228 4-Cl 2-CF;, 4-Cl 47 215-217 (AcOEt-hexane) )
229 4-C1L 2-Cry, 4-F 22 185-187 (THF-AcOEL)
230 3-Ci 2-CF;, 4-Cl 42 203-205 (AcOEt-hexane)
231 3-Cl 2-CF,, 4-F 59 180-182 (THF-AcOEL)
232 4-F 2-CF,, 4-Cl 48 205-208 (AcOEt-hexane)
233 4-F 2-CF,, 4-F 43 201-202 (THF-AcOEL)
234 3-F 2-CF,, 4-C1 86 196199 (THF-AcOEt)
235 3-F 2-CF;, 4-F 61 180-182 (THF-AcOEL)
236 3,4-F, 2-CF,, 4-Cl1 55 192-195 (THF-AcCOEt)
237 3,4-F, 2-CFy, 4-F 46 196-19% (THF-ACOEL)
238 3,4-F, 2-Me, 4-Cl1 55 203-206 (THF-ACOEL)
239 3-Me 2-CF;,4-C1 58 190-192 (THF-ACCEL)
240 3-Me 2-CF,, 4-F 49 168-170 (THE-ACOEL)
241 3-Me 2-Me, 4-Cl 67 235-238 (THE-ACCEL)
242 3,4-(Me), 2-CF;, 4-Cl 70 208-211 (THF-ACCEL)



10 (4-Chl oro-2-hydroxy-5-net hyl phenyl ) (phenyl ) net hanone (130 g) was
suspended in acetonitrile (325 m), and conbined with DBU (217 Q) a1 d@}ﬂ)}p,UED
tenperature. The mi xture was heated to approximately 40C, and treated
dropwi se with 15 a solution of ethylsuccinyl chloride (147 g) in
acetonitrile (234 m) wth keeping the reaction tenperature at 40 to 45C
After conpleting dropwi se addition, the mxture was stirred at 40 to 45C
for 30 minutes. The nixture was combined6@dith water, stirred at 40C for 30
11 JAN 2005 273 mnutes, cooled to roomtenperature, and further stirred at
0 to 5C internal terrperature with cooling inice for 1 hour. The crystal

preci pitat t and wa h ool 2. to obtdin
the title %?rpouné LLl &%?2 5 sli ghi%@an‘&l\% é gg %é E ELZ C?o;%él d: 749% .
NMR (CDCL3¥48: 1.33F%3H, t, 4z§l( “fggang) 13 (2H,
t, J=7 Hz),24B.84 81§ s), 7. 207 éf%mF 62 74?84]—1 BE) 7. 45-7.60 (3H,
m. 10 EXAVREE 328=GI30 The corrpouadée,oﬂ—@labﬁé 462\3/3T2}3405ffaf)ned by the

met hod si @élar t3,3HatMeh, E4e0ipl 2-0F, 4Fabl €246 ExandlSe (YHEtALORE)ti ng Poi nt

(O nunber 2B3(% C(ReGE-VEER,| 126 | DACEOlAGNt P2 32920204 (24P-RUB{ THE- AcCEt )

EXAMPLE 249-268
The compounds of table 36 were obtained by the method
similar to that in Example 74.

5 Table 36

\.-:“.R:e
Example Rl R? Yield Melting Point (°Cy
number {%) {Recrystallization solvent)
249 H 2-Me, 4-C1 66 213-21¢ {AcOEt-IPE}
250 H 2,3,4-F; 47 169-174 {(AcOEt-IPE)
251 4-C1 2-CF,, 4-Cl 48 194-197 (THE-AcOEt-hexane)
252 4-Cl1 2-CF,, 4-F 49 178-184 (THF-AcOEt-hexane)
253 4~-C1 2-Me, 4-Cl 55 218-220 (THEF-AcOEt-hexane) "
254 3-Cc1 2-CF,, 4-C1 51 193-195 (AcOEt-hexane)
255 3-Cl1 2-Cr,;, 4-F 37 170-174 (AcQOEt-hexane) N
256 3-C1 2-Me, 4-Cl 41 199-200 (AcOEt-hexane)
257 3-F 2-CF,, 4-Cl1 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-Cl 56 217-222 (THF-AcQEt-hexane)
261 4-Me 2-CF,, 4-F 45 210-219 (THF-AcQEt-hexane)
262 4-Ma 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-Cl1 10 194-196 (AcOEt)
267 3-CF, 2~-CF,, 4-F 53 l164-167 (AcOEt-hexane)
268 3-CF, 2-Me, 4-Cl 14 120 {(decomp.) ({(AcOEt)




330 F 53 213-215 (THF- AcCEt) 15 EXAMPLE 331 Synt hesis of

2-[7-chl or o- 2- oxo- 4- phenyl - 6-[ (4- phenyl -1 - 11 JAN 20
pi perazi nyl ) nmet hyl ] -2H chronen- 3-yl]-N (4-hydroxy-2, 3, 5-

trimet hyl phenyl )acetam de 11 JAN 2005 274 A sol ution of

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

1- pi perazi nyl ) met hyl ] - 2H chronen- 3-y1] - N- (4- hydr oxy-2, 3, 5- trinethyl phenyl)
acetic acid (200 ng) in DVF (2 m) was 5%8bnbined with

4-am no- 2, 3, 6-tri net hyl phenol (68 ng), 1-

et hyl - 3- (3-di net hyl am nopr opyl ) carbodii m de (118 ng) and 1-

hydr oxybenzotri azole (83 ng), and stirred at room tenperature overnight.
The reacti 6KAYELEL L6F Wds conbined with water, and the precipitate forned
was filtered. The 10 resultant crude crystal was purified by a silica gel
chr omat ogr dphy ¢ehpentds hexfandadtliey| 3dcevare=lodaimed wrther method
recrystallized fromethyl acetate to obtain the title conpound as a

col orl ess eipstalr €84 thgt \inelFdkar83®) .74 Melting point: 193C (deconp.). 15
EXAMPLE 332-333 The conpounds of table 47 were obtained by the nethod
simlar toThbat BfA Exanple 331. Table 47 11 JAN 2005

HaC 2
=R
R
5

Example R Yield Melting Point (°C)
number . (%) (Recrystallization solvent)
269 2-CF,;, 4-C133 208-211 {(AcOEt-hexane)

270 2-CF,, 4-F 37 182-184 ({AcOEt-hexane)

271 2-Me, 4-Cl1 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

9!

N

CF4
Example Yield Melting Point (°C)
number (%) (Recrystallization solvent)
272 Cl 52 214-217 (AcOEL-IPE)
273 F 55 203-205 (AcOEt-IPE)

EXAMPLE 274-276

The compounds of table 39 were obtained by the method



275 Exanple R nunber Yield Melting Point (C (o) (Recrystallization 005
solvent) 332 2-Me, 4-Cl 20 290-292 (AcCEt-IPE) 333 2,3,5-(M)3, 4-0 BEAN
242-246 (AcCOEt-1PE) EXAVMPLE 334 Synthesis of

2-[ 7-chl or o- 2- oxo- 6-[ (4-phenyl -1- 5

pi perazinyl ) met hyl ] -4-(3-pyridinyl)-2H chronen-3-yl]-N][4-
chloro-2-(trifluoronethyl)phenyl]acetaniggza N A suspensi on of ethyl

7-chl or o- 2- oxo0- 6-[ (4- phenyl -1 -

pi perazi nyl ) et hyl ]-4-(3-pyridinyl)-2H chronen-3-yl]acetate 10 (500 ng,
0.97 mmol) in ethanol (10 m) was conbined with a 2 N aqueous sol ution of
sodiunlhydroxlge (1.5 m), .and heﬁégg%and stirred at 70C for 1 hour. After
al | owi ng” t §1ML48F, TOnEDR Ay EXFP fined with 1 N hydrochloric acid (3
m), and neutralized with a saturated aqueous solution 15 of sodi um

hydr ogen carBéBaté@. The solvent was distilled off under reduced pressure,
and the residue was boiled 11 JAN 2005 276 azeotropically with toluene to
renove wat The resultant vyell ow powder (350 ng) was conbined with THE

(5 m), NN N PN
R O
H

cl
Example Yield Melting Point (°Cy
number (%) (Recrystallization solvent)
274 éICE“ 4= 67 216-218 (THF-AcCOEt)
275 ?‘CFN 464 227-229 (THF-ACOEt)
276 é“e 4= 240-242 (THF-ACOEL)

5 EXAMPLE 277-283
The compounds of table 40 were obtained by the method

similar to that in Example 203.

Table 40
R? b
CF,
. Melting Point {°C)
Example ., R? Yield (Recrystallization
number (%)
solvent)
S
277 |’;"ij>—s— cl 64 227-230 (THF-ACOEL)
!
278 N cl 57 262-264 (THF-ACOE:L)
# 5
WS,

279 | JF@— F 24 212-215 (THF-AcOEt)



drop) and thionyl chloride (0.22 m), and stirred at room tenperature for

2 hours. The solvent was distilled off 5 under reduced pressure, and thg JAN 2005
resi due was conbined with THE (15 m) and

2- am no- 5-chl orobenzotrifluoride (0.38 mM, 2.1 mmol), and stirred at 80C

for 15 hours. After allowing to cool, the m xture was conbined with an
aqueous sol ution of amoni um chl ori de, ggaextracted with ethyl 10

acetate. The extract was washed with a s rat ed aqueous sol ution of sodi um
chloride, and dried over magnesium sulfate, and then the sol vent was
distilled off under reduced pressure. The resultant residue was purified
by a silica gel colunn,chronatography (eluent: hexane-ethyl 15
acetate=1: 2gp and fq;g? srecrysta4$|zedjﬁsnn&ﬂhyTHFemgmgﬁp i sopropy
ether to obtain the $e conmpound as a colorless crystal (102 ng, yield:
219 . N@Itln poi nt : 4- 216C 20 EXANPLE 335 Synt hesi s of
2-[ 7-chl or 682- oxo- 6- phieny! G4 254-256" (THF-AcOEL)
plpera2|nyl)nethyl] 4- (§prr|d|nyl) 2H chronen- 3-yl ] - N—[4-
fluoro-2-(bgbfluoro J-phenyl | tam 11 10 N The title
conpound (5?5 d: Zlmbt ai netrjybya?%e rre?éﬁsold 255]3?%32&? to t )5 i n Exanpl e
334. Melting point: 202-205C

283 CH,(CH,) ;S C1 6 120-122 (THF-AcCOEt)

REFERENCE EXAMPLE 76-87
Tha compounds of table 41 were obtained by the method

similar to that in Reference Example 13.

5 Table 41

Ref.Ex. Rl R Yield Melting Pocint (°C)
number (%) {(Recrystallization solvent)
76 Me 3-Me 80 250-253 (AcOEt}

77 Me 3,5-Me, 61 228-230 (AcOEt-IPE) N
78 Me 4-F 80 253-257 (AcOEt) ’
79 Me 4-C1 87 238-241 (AcOEt)

80 Me i:gl’ 88 258 (decomp.) (AcOEt)

81 Me 3,4-F, 77 262-264 (AcOEt)

82 Me 3-Br 93 270 {decomp.) (AcQOEtL)

83 Me 4-0CF, 93 183-186 (AcOCEt)

84 Me 3-0CF, 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, 14 260 (decomp.) (AcOEtL)

EXAMPLE 284-307

The compounds of table 44 were obtained by the msthod



(ethyl acetate-isopropyl ether). EXAMPLE 336-337 The conpounds of table 48
were obtained by the method similar to that in Exanple 308. Table 48\ 1 JAN 20
Exanple RYield (9 Melting Point (C) nunber(Recrystallization solvent) 336

Cl 64 118 (deconp.) (AcOEt) 337F39193-196 (AcCEt) EXAMPLE 338 Synt hesis of
ethyl 3-[3-[7-chloro-3-(2-[[4-chloro-2-
(trifluoronethyl)phenyl]am no]-2-oxoet hyi%I
2H chronen- 4-yl ] phenyl ] -2-propionate 1 T
of ethyl (2E)-3-[3-[7-chloro-3-(2-

[ [4;]c|hl oro-2-(trifluoronethyl)phenyl]am no]-2-oxoet hyl) -6- )
met hyl - 2- oxo- 2H chr onen- 4-yl | phenyl ] - 2-propenate (138 ng) 5 in ethanol (5
m) and THElTQlﬁ*F)tWa§hé5nBPngéaWPtlﬁ Ra&ney- ni ckel (approxi mately 100 mg),
stirred under hydrogen atnosphere at roomtenperature for 4 hours. After
the catal yableaaddfiltered off using celite, the filtrate was

i 6- et hyl - 2- oxo- 15
AN 2005 278 O A mixture solution

RZ

CF,
Example Rl R R Yield Melting Point (°C)
number (%) {Recrystallization solvent)
284 Me C1l 3-Me 85 235-237 {THF-AcOEL)
285 Me F 3-Me 67 218-220 (THF-AcOEL)
286 Me CL>7°7 65 266-267 (THF)
l ( e)z
287 Me F °I0T 68 274-275 (THF)
(Me),
288 Me Cl 4-Cl 80 284-28¢6 (THEF-AcCOQEL)
289 Me F 4-C1 77 272-273 (THE-AcCOEL!}
290 Me Cl 4-F 73 272-273 (THF-AcCOEL)
291 Me F 4-F 70 271-272 (THF-ACOEL)
292 Me C1 Z’:;l’ 83 240-241 (THF-ACOEL)
3-C1, -
293 Me F o, O 86 230-231 (THF-ACOEL)
294 Me Cl 3,4-F, 69 248-251 (THF-AcOEt)
295 Me F 3,4-F, 71 253-255 (THF-AcOEt)
2596 Me Cl 3-Br 81 221-222 (THF-AcCOQEtL) -
297 Me F 3-Br 80 222-223 (THF-AcCQEL)
298 Me Cl 4-0OCF, 76 239-241 (THF-AcOEt) )
299 Me F 4-0OCF, 70 239-240 (THF-ACOEL)
300 Me C1 3-OCF, 40 171-175 (THF-AcOEt)
301 Me F 3-0OCF, 51 166-169 (THF-AcOEt)
302 Me C1l 3-NO, 80 234-236 (THF-AcOEt)
303 Me F 3-NO, 80 235-238 (THEF-AcCOEt)
304 F ClH 63 199-203 (AcQEt-hexane)
305 F F H &8 204-206 (AcQOEt-hexans)
308 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-



et hyl

10

L5

20

For mul ati on
Me

concentrated. The resultant residue was purified by a 10 silica gel
chromat ography (el uent: hexane-ethyl acetate=2:1), and recrystalliaepiﬁﬂzmﬁ
g,

acetate to obtain the title conmpound as a col orless crystal
yield: 95%. Melting point: 116C (deconp.). 15 EXAMPLE 339 to 340 The
conpounds of table 49 were obtained by the nethod simlar to that in
Exanpl e 309. Table 49 Exanple Yield Melting Point (C nunmber R X (%
(Recrystallization solvent) 339 F CH:CHzﬁg

340 A CH,-CH, 89 170-172 (AcCEt) In the Formul ati on Exanpl es and
Experiments described below, Conpounds A, B and C are those shown bel ow,
respectively. 5 Conpound A: 2-[6-chl oro-2-o0xo-4-(2-nethyl phenyl)-2H '
chr omen- 3- yitriMlap rogedihydt) mieyheran dracket 2md tee t igphpobnbe By 1~ 2-oxo~
N- (2, 6-di met hoxyphenyl )-N -[ 3-(2-

net hyl phenyH)-croreinhylcyd-15Hamdend] -5 totpdiamtam- 2- yl ] ur ea;
N-(4-chloro-2-trifl uoronethyl phenyl)-2-(2 10

0x0- 4- pheny"~27 6+ bet . ocycl opent a[ g] chronen- 3- yl)acet am de.
| 4 -rich plaque regressing agent containing as an

Compound C:

A solution of 2-{4-{3-bromophenyl)-7-chloro-6-methyl-
2-0xro-2H-chromene-3-yl] -N-[4-chloro-2-
{trifluoromethyl)phenyllacetamide (500 mg) in DMF (5 ml)
was combined with methyl acrylate (0.14 ml), triethylaﬁine
(0.21 ml), pd{CAc}, (5 ml) and triphenylphosphine (10 mg)
under argon atmosphere, and heated at 120°C for 3 hours.
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
acetate=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
Synthesis of {2E}~3~[3-[7-chloro-3-(2-[[4-chloro-2-
{trifluoromethyl)phenyl]amino}-2-oxcethyl) -6-methyl-2-oxo-

2H-chromen-4-yl]phenyl]-2-propenolc acid

260- 262 (AcCEt) 11 JAN 2005 279



15 active ingredient a conmpound [I],
salt of the present

formul ati ons.
M crocrystalline cellulose 70 nyg
180 my (1),
granul ated. To this,

ny (5) Magnesium stearate 5 ngy
and 1/ 2 of ¢
(4) and (5)

formul ati ome

A solution

chloro-2-(triflucoromethyl}phenyl]lamino]

methyl-2-oxo-2H-chromen-4-yl]phenyl]

in a mixture of ethanol

(@)}

with a 1 N agueous sclution of sodium hydroxide

stirred at

hydrochloric acid (10

extracted with ethyl acetate.

10 water,

I nvention can be produced

of ethyl

(5 ml)

rocm temperature for 4

ml)

dried over magnesium sulfate,

(el [, [V, [V] or [V']1‘PUAN2095

for exanple in the foll ow ng
1. Capsule (1) Conmpound A 10 ng 20 (2) Lactose 90 ng (3)
(4) Magnesium stearate 10 ng 1 Capsule

(2) and (3) and 1/2 of (4) are mxed and 1 11 JAN 2005 280
the remai nder of (4)g
encapsul ated into a gelatin capsule.
Lactose 35 ng 10 (3) Corn starch 150 ny
1 Tablet 230 ng (1),

5 .ase_m xed dei granul ated. To this granul e,
@ o,u aconpressed into a tablet. 3. Injection

kS added and the entire is

2. Tablet (1) Conpound A 10 mg 5 (2)

(4) Mcrocrystalline cellulose 30

(2), (3), 2/3 of (4)
t he remai nder of

(2E)-3-[3-{7-chloro-3~-(2-[1{4-

-2-oxoethyl}-6-
-2-preopenoate (200 mg)

and THE (2 ml) was combined

{3 ml), and
hours. After 1 N

was added, the mixture was

The extract was washed with

and then concentrated.

The resultant crude crystal was recrystallized from THE-

ethyl acetate to obtain the title compound as a colorless

crystal (137 mg, vyield:
3 EXAMPLE 310
Synthesis

2H-chromen-3-yl}-

70%) .

Melting point: 191-194°C.

of 2-{4-(3-amincphenyl)-7-chloro-6-methyl-Z2-oxo-

~-[4-chloro-2-

(trifluoromethyl)phenyl]acetamide

Cl

20 A mixture

nitrophesnyl)

solution

-2-0xo-2H-chromen-3-yl]-

of 2-[7-chlorc-6é-methyl-4-(3-

-[4-chloro-2-



15 (1) Conpound A 10 mg (2) Inositol 100 ng (3) Benzyl alcohol 20 ng 1
Ampoul e 130 ng (1), (2) and (3) are dissolved in distlled water for 28 005
injection to nake the total volunme 2 m, and charged in an anpoule 14 N2
processes are conducted aseptically. 4. Capsule (1) Conmpound B 10 ng (2)
Lactose 90 ng 25 (3) Mcrocrystalline cellulose 70 ng 1 1 JAN 2005 281 (4)
Magnesi um stearate 10 ng 1 Capsul e 180 n? ﬁa (2) and (3) and 1/2 of (4)
are mxed and granulated. To this, the % i nder of (4) is added and the

5 entire is encapsulated into a gelatin capsule. 5. Tablet (1) Compoun

d B
ne

10 mg (2) Lactose 35 ng 10 (3) Corn starch 150 ng (4) Mcrocrystall
cel l ul ose 30 eS|unlstearate 5 1 Tabl et 230 n% (D, (2%,
(3), 2/3 oftfi lHﬁHOTP“Z i) nafrléa;ﬁ%éi@&lleﬂﬂj ($80grBHUI dtfed ST ReNOHi s
granul e, the renai nder of (4? and (5)
ml} and THF (5 ml) was combined with Raney-nickel (50 mqg),
and stirred under hydrogen atmosphere at room temperature
for 5 hours. After catalyst was filtered off, the reaction
3 solution was concentrated. The resultant residue was
purified by a silica gel chromatography (eluent: hexane-
ethyl acetate=2:1), and further recrystallized from THE-
ethyl acetate to obtain the title compound as a colorless
crystal (166 mg, yield: 59%). Melcing point: 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
—-R?
[
15
. Melting Point (°C)
Example o, R? vield (Recrystallization
number (%)
solvent)
311 3-Cl 3,5 (CE3)2 72 236-237 (THF-AcOEL)
312 3-Cl 2,5-(CEy), 64 242-244 (THF-AcOEL)
313 3,5-(Me), 2-Me, 4- Ccl 64 275-276 (THF)
314 Me 2,3,5-{Me),, 4-0OH 49 150-151 (THF-AcOEL)
315 Me 2,3,5-(Me),, 4-OH 70 173-176 (THE-AcOEL)
316 Me 2,3,5-{Me},, 4-0H 73 248 (decomp.) (THF-IPE)

REFERENCE EXAMPLE 88-93



are added and conpressed into a tablet. 6. injection formulation (1)
Conpound B 10 ng (2) Inositol 100 my 20 (3) Benzyl alcohol 20 my 111 JAN 2005
Ampoul e 130 ng (1), (2) and (3) are dissolved in distlled water for
injection to nake the total volume 2 m, and charged in an anpoule. All
processes are conducted aseptically. 25 11 JAN 2005 282 7. Capsule (1)
Compound C 10 ng (2) Lactose 90 ng (3)_Mcrocrystalline cellulose 70 ng 5
(4) Magnesium stearate 10 ng 1 Capsule 486 ng (1), (2) and (3) and 1/2 of
(4) are mxed and granulated. To this, the renmai nder of (4) is added and
the entire is encapsulated into a gelatin capsule. 10 8. Tablet (1)
Compound C 10 ng (2) Lactose 35 ng (3) Corn starch 150 nmg (4)

M crocryst 3hei neonedindiased B30 tap LES (8) waphesiimisnedr &1 Shey method

similar to that in Reference Example 13.

Table 44
0.0
S
R—— o
LN OH
Ci
Ref.Ex. R Yield Melting Point (°C)
number (%) (Recrystallization solvent)
88 7-C1 83 178-181 (AcOEt-IPE) )
89 -6-0OMe, 7-Cl8¢ 226-229 (AcOH-H,0)
20 6, 7-Me, 30 213-215 (AcOH)
g1 6-Cl, 7-Me 85 218-220 (AcOH)
g2 6,7-Cl, 79 231-233 (AcOH)
93 6, 7-F, 80 199-201 (AcOH)
5
EXAMPLE 317-328
The compounds of table 45 were obtained by the method
similar to that in Example 15.
Table 45 -
R? )
CF,
10
Example Rl gz Yield Melting Point (°C)
number {%) (Recrystallization solvent)
317 7-Cl clL 70 160-164 (AcOEt-hexane)
318 7-Cl F 6l 170-175 (AcOEt-hexane)
319 gs:gnlqe, cL 78 209-211 (AcOEt-hexane)
320 6-OMe, F 78 202-206 (AcOEt-hexane)

7-Cl



1 Tablet 230 ng (1), (2), (3), 2/3 of (4) and 1/2 of (5) are m xed and

gr anul at ed.

conpr essed

To this granule, the renmainder of (4) and (5) are added and

into a tablet. 20 9. Injection formulation (1) Conpound C{10jANg005
(2) Inositol 100 mg (3) Benzyl alcohol 20 ng 25 1 Anpoule 130 ng y 11 JAN
2005 283 (1), (2) and (3) are dissolved in distlled water for injection to
make the total volume 2 ml, and charged in an anpoule. Al processes are
conduct ed aseptically. 10. Capsule 5 (1)Z2€8npound C 10 ny

ng (3) Mcrocrystalline cellulose 70 ng (4) Magnesium stearate 10 ny
Capsul e 180 ng 10 (1), (2) and (3) and 1/ 2 of (4) are m xed and

gr anul at ed
encapsul at

10

15

B nto Pk : I Gehaife. 112008 S Rh st C o'y

hexane)
6—-C1l,
323 7 -Me Cl 82 222-225 (AcOEt-hexane)
6-C1,
3z4 7-Me F 85 196-199 {(AcOEt-hexane)
325 6,7-Cl, Cl B2 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 924

(4-Chloro—2—hydroxy-S—methylphenyl}(pyridin—B—yl)methanone

cl OH
Me' °
7
N

A solution of 3-pyridinecarbaldehyde (2.2 g) in THFE
{50 ml) was treated dropwise with a solution (50 ml) of
Grignard reagent prepared from l-bromo-4-chloro-Z-methoxy-
S5-methylbenzene (5.0 g) and magnesium (0.8 g) in THF at 0°C,
and stirred for 1 hour. The reaction solution was combined
with a saturated agueous sclution of ammonium chleride, 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 tcluene (150
ml) and manganese dioxide (15 g), and heated under reflux

with dehydrating using Deen Stark for 1 hour. After the

(2) Lactose 90



(2) Lactose 35 ng (3) Corn starch 150 ng (4) Mcrocrystalline cellulosi
30 my (5) Magnesiumstearate 5 ng 20 1 Tablet 230 my (1), (2), (3)112A8 o0
(4) and 1/2 of (5) are m xed and granulated. To this granule, the

remai nder of (4) and (5) are added and conpressed into a tablet. 12.
Capsul e 25 (1) Conpound C 10 ng 11 JAN 2005 2B4 (2) Lactose 90 ng (3)

M crocrystalline cellulose 70 ng (4) Magnesium stearate 10 ng 1 Capsule
180 mg 5 (1), (2) and (3) and 1/2 of (4)2&Pe m xed and granul ated. To
this, the remainder of (4) is added and the entire is encapsulated into a
gelatin capsule. 13. Tablet 10 (1) Conpound B 10 ng (2) Lactose 35 ng (3)
Corn starch 150 ngy (4) Mcrocrystalline cellulose 30 ng (5) Mgnesi unr

stearate 5rggctbod Vall eforg3®tan (he (2ract3bn o3 uafiod)wands 1l 2epéd( 5)
are m xed and
using celite, the filtrate was concentrated under reduced
pressure. The resultant residue was combined with
methylene chloride (50 ml) and a 1 N solution of
5 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
raduced pressure. The resultant residue was neutralized
with the addition of a saturated agqueous solution of soaiﬁm
10 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
15 oil (2.4 g}.
NMR (CDCl,} &: 2.28 (3H, s), 7.14 (1H, s), 7.37 (lH, s),
7.50 (1H, dd, J = 8 Hz, 4 Hz), 8.00 (lH,m), 8.84 (1H, dd, .

J=4Hz, 2H), 8.90 (1H, &, J=2 Hz), 11.75 (lH,s).

20 REFERENCE EXAMPLE 95
Synthesis of (7-chloro-6-methyl-2-oxo-4-pyridin-3-yl-2H-

chromen-3-yl)acetic acid-hydrochloride



granul ated. To this granule, the remainder of (4) and (5) are added and
conpressed into a tablet. 14. Capsule 20 (1) Conpound B 10 ng (2) Lact (%
90 ng (3) Mcrocrystalline cellulose 70 ng (4) Magnesium st ear atQ‘\llI\N?;@
1 Capsule 180 nmg 25 (1), (2) and (3) and 1/2 of (4) are mxed and Il JAN
2005 285 granul ated. To this, the remainder of (4) is added and the entire
IS encapsul ated into a gelatin capsule. 15. Tablet 5 (1) Conpound A 10 ng
(2) Lactose 35 my (3) Corn starch 150 mg’1(4) Mcrocrystalline cellul ose
30 ng (5) Magnesiumstearate 5 ng 10 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. 15 16’
Tabl et Accgydi tg the fornulation indicated below, a mxture of 175 g of
Conmpound C, 0 mannitol, 118.65 g of corn starch and 105 g of
croscar nel hce) ' L8O, H

The title compound (yield: 67%) was obtained by the
method similar to that in Reference Example 13. Melting

Point: 279-281°C {methanol).

REFERENCE EXAMPLE 96
Synthesis of [4-chloro-2-hydroxy~-5-[{4-phenylpiperazin-1-

yl)methyl]phenyl] (pyridin-3-yl)methanone

[::]\N/~\1C| CH
LN 0
7
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 (1ZH, 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



m xed t horoughly using a vertical granul ator (Mdel FM VG 20 10, Pow ex) ,
and then kneaded with an aqueous solution in which 19.25 g of 2005
hydr oxypropyl cellul ose is dissolved (kneading condition: 400 rpm 1lb JAN

m nutes) . After drying the kneaded white material in a fluidized drier
(FD-3S, Powex) at the blow ng tenperature of 60C for 30 m nutes, 25 the
material is sieved through a 1.5 mm- pug ing screen 9 1 1 JAN 2005 286

using a power mll (nodel P-3S, SHOMNKA Kl KAl KOSAKUSHO). 525. 14 g of
this granule, 31 g of croscarnellose sodiumand 1.86 g of nagnesium
stearate are added, and m xed in a m xer (nodel TM 15, SHOMKAGAKU KI KAl 5
KOSAKUSHO for 5 minutes to obtain a granule for tablet conpaction. This
granule is fpressed in 180 ng aliquots by a tabletting machine (Correct
19K, KI KUSkY, SE] O8HO 0ip® a 8.0 nmd edged plain mallet under 0.7
ton/cnR, wherep @ 350 tablets. 10 Conmpound C D-Mannitol Corn
starch Croscarns SO 10 Ky propyl cellul ose 15 Magnesium
stearate Total

50 ny

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

CO,Et
Me & 2

10 I

(4-Chloro-2-hydroxy-5-methylphenyl) (phenyl)methanone -
(130 g) was suspended in 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 sclution 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



50 g 33.9ng 40 ng 55ng 0.6 ng 180.0 ng (per tablet) 17. Solid
di spersi on A Conpound of Exanple 75 0.4 g 20 Hydroxypropyl met hyl Cf"H?®§e
phthalate 1.4 g Lactose 0.2 g Total 2.0 g The conpound of Exanpl% 78 L4
g) was dissolved in nethylene chloride (24 m) and ethanol (16 m), to
whi ch 25 hydr oxypropyl net hyl cellul ose phthalate (HP-50, 1 1 JAN 2005 287
SHI NETSUKAGAKU, 1.4 g) was added and dissolved. To this solution, |actose
(0.2 g) was added and suspended uniforrﬁ%?3 and then the organic sol vent
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 conmpound of Exanple 75. 18. Solid ’
di sper si onmBn0eConpoudedoft obExamyl &<y B uy e Hedroxiipr opyt net hyredektul ose
phthalate 1.2 g Lactose 0.2 ¢

0 to 5°C internal temperature with cooling in ice for 1

hour. The crystal precipitated was filtered, and washed

with cooled CH,CN-H,0=3:2 to obtain the title compound as a
5 slightly tan white crystal (140 g, yield: 74%).

NMR (CDC1l,) &: 1.23 (3H, t, J=7 Hz), 2.28 (2H, s), 3.36 (2H,

s), 4.13 (24, t, J=7 Hz), 6.84 {(ldH, s}, 7.20-7.35 (2H, m),

7.41 (1K, s), 7.45-7.60 (3H, m).

10 EXAMPLE 329-330
The compounds of tabkle 46 were obtained by the method

similar to that in Example 15.

Table 46
ct 0.0 o R
Me o N
P H cr,
!
Example Yield Melting Point (°C)
number (%) (Recrystallization solvent) N
329 Cl 64 212-215 (THF-AcOEtL)
330 F 53 213-215 (THF-AcCOQEL)

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



Total 2.0 g The conpound of Exanple 75 (0.6 g) was dissolved in 15

nmet hyl ene chloride (24 m) and ethanol (16 m ), to which 1 2008
hydr oxypr opyl net hyl cel |l ul ose phthal ate (HP-50, SHI NETSUKAGAKU, iiﬂ&% was
added and dissolved. To this solution, lactose (0.2 g) was added and
suspended uniformy, and then the organic solvent was distilled off using
a 20 spray drier (YAVATO KAGAKU). The product was dried under reduced
pressure using a vacuumdrier for 14 howtb4to obtain a solid di spersi on
(1.4 g) of the compound of Exanple 75. ., 25 19. Tablet 11 JAN 2005 288
(1) Solid dispersion A50 ng (2) Lactose 34 ng (3) Corn starch 10.6 ng
(4) Corn starch (gelatinized) 5 ng 5 (5) Mgnesium stearate 0.4 ng (6)

Cal ci um cappoxynmet hyl cel lulose 29 ng Total 120 ng According to an
ordi nary od, (&) to 86)omere 4%g and conpressed into a tablet using
a tablettin Eﬁine [0sithg (Solyt d di spersion B instead of Solid

di spersion A, ¥a ahgo=pbtg ned. Experinents
H

Me

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 DME (2 ml) was

5 combined with 4-amino-2,3,6-trimethylphenol (68 mg), 1-
ethyl-3-(3-dimethylaminopropyl)carbodiimide (118 mg) and-i—
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-sthyl 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 te that in Example 331.

Table 47



The lipid-rich plague regressing effect of a conpound 15 [1],
[IV], [V] or [M] or its salt of the present invention is discusseﬂg@gNQMﬁ
with referring to Experinents. Experinment 1 [Method] A 5-week old I"e
apo-lipoprotein E deficient 20 nouse which exhibits a vascul ar | esion
simlar to a human arteriosclerotic lesion (hereinafter referred to as

mal e apoE nouse) was maintained with an arteriosclerotic diet

(1], [I11],

whi ch was a

CE-2 diet (normal diet, NIPPON CLEA) suppPenented with 1.25% chol esterol

for 8 weeks. 25 Subsequently, each of only CE-2 powder, which

is a nornal

.1 11 JAN 2005 289 diet, (control group, nunber of aninmal s=8) and CE-2

powder supplenented with Compound A (nunber of animal s=8) was

was sacrif
experinment,
i sol ated and

Iibitumdu the period fromthe 9th week to the 12th week.

gi ven ad
Each ani mal

eca |batbon 12 5 weeks after initiation of the
ro he”a@rgic arch to the femoral bifurcation was
Pon of the vascular axis, stained with

oil red 0 (Signa AIdrlch Japan), photographed closely using a nedical
Ni kkor (NIKON) , and thf photograph was scanned 10 using a scanner

(GT- 6000, EPSON) and théx

t¥age was processed using Adobe Photoshop. Thus,

the image of the vessel was trinmred and the red color was extracted and

Melting Point (°C)

Example R Yield (Recrystallization
number (%)
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
Synthesist of 2-[7-chloro-2-oxo-6~[ (4-phenyl-1-

5 piperazinyl)methyl]-4-(3-pyridinyl)-2H-chromen-3-yl]|-N-[4-

chleoro-2-{trifluoromethyl)phenyl]acetamide

Ci

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 agueous 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 agueous solution

15 of sodium hydrogen carbonate. The solvent was distilled

off under reduced pressure, and the residue was

boiled



nodified into a two-tone gradation. The two-tone inmage was subjected to ﬁﬁﬁ
NIH i mage 15 (National Institute of Health) to count pixels, whereb} JAN
calculating the %I esion area based on the entire surface area of the
internal wall of the vessel. [Results] The |esion (plaque) area based on
the vascular internal surface area was 31 %in the group fed only the 20
normal diet after 9th week. On the contrary, the adm nistraiton of Conpound
Amxed with the normal diet at the dosé/éf 27 my/ kg/ day resulted in a

mar ked reduction in the vascular |lesion area to 15% show ng a significant
(p<0.01, student's test) plaque regressing effect. 25 11 JAN 2005 290
Experinment 2 [Method] A 6-week old nmale apo-lipoprotein E deficient nouse
exhi bi ti ngaaevasopliaa llgsiwirthsitmlleng @ temevre weteri ostherbegeltaesion
(hereinafter referred to as male 5 apoE KO nouse) was maintai ned with an
arterioscl geotliow giotide WHiXH0 way arGE-cbrth ted not tml T e(S AL PPCDMELEA)
suppl enented with 1.25% chol esterol for 8 weeks. Subsequently, fromthe

oth week tarbhe d veeknyCorpodrdd=B (0.62%met hyhneeldtulraset ssspessnon:
at 30 ng/ kg/day) was 10 adnlnlstered oraIIy, during the period only CE-2

powder,  WhisG 'r%t%ﬂéorf@k 3 efouMas gi ved. sHN& ANt QL @fiQHR Wasi off
mai ntai ned wth only CE-2 diet. Each ani mal was sacrificed

5 under reduced pressure, and the residue was combined with
THFE (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
soluticon of ammonium chloride, and extracted with eﬁﬁyl
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 purifled 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-yl]-N-[4~-

fluoro-2-(trifluocromethyl)phenyl]lacetamide



by decapitation 12 weeks after initiation of the experinment, the vessel
fromthe aortic arch to the fenoral bifurcation 15 was isolated ang1oBﬁp@m
in the direction of the vascular axis, stained with oil red 0 (Si

Al drich Japan), and subjected to an imge analysis simlarly to Experinent
1 to calculate the %Il esion area based on the entire vascular interna
wal | area. The vessel specimen after the image 20 anal ysis was honpgeni zed
in saline, and the anount of cholestery?7éster content in the aorta was
measured in accordance with the nethod by Hara and Radin (Lipid Extract

of tissues with a |ow Toxicity solvent, Anal. Biochem, 90:420-426, 1978),
that is, fromthe aorta stained with the 25 oil red 0 was extracted the”

lipid by a glass honogeni zer 1 1 JAN 2005 291 with hexane: i sopropyl al cohol
(3:2) and ri fuged. —gubgequently, the supernatant was recovered and
evapor at ed oﬂﬁ?yne anfi tthe Solved in TESIT: dioxane (1:1). From
this solution, N\¥ | content S (Cholesterol C test, WAKO

and the free chol esterol |contehlt ¢fFree Cholesterol Ctest, WAKO were

exam ned. The data obtfined were corrected for the wet weight of the

aorta. The chol esteryl Ner content (CE) was obtained by subtracting the

free cholesterol content fromthe total 10 cholesterol content. Since the

sanpl e, whipgh fé(trc%ﬁ%%nd’“ (lyshaxanesi soprapud i g 2nd (heDoq
ontain IC

evaporated to yness ed the 0| red O interferes wth the
similar to that in Example 334. Melting point: 202-205°C

(ethyl acetate-isopropyl ether).

5
EXAMPLE 336-337
The compounds of table 48 were obtained by the method
similar to that in Example 308.
Table 48

10 _
hamber. R ¥ield () S e i isation solvent) .
336 Cl 64 118 (decomp.) (AcOEtL) )
337 13 39 153-196 (AcCOEL)

EXAMPLE 338
Synthesis of ethyl 3-[3-[7-chlcro-3-(2-[[(4-chloro-2-
(trifluoromethyl)phenyllamino] -2-oxocethyl)-6-methyl-2-oxo-

15 2H-chromen-4-yl]lphenyl] -2-propionate



absorption wavel ength for the chol esterol neasurenent, the chol esterol
content was cal cul ated for each sanple by 15 subtracting the bl ank nequmm
(absorbance of oil red 0 in sanple). [Results] The results are shown in
Tabl e 50. "Table 50 Control group Conmpound 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 (Pg/ng) n: Nunber of animals, 20 **: P<0.05% (Dunnett's test) After
mai ntai ni ng apoE KO nice with the 1 1 JAR7B005 292 arteriosclerotic diet
for 8 weeks followed by the normal diet for 4 weeks, the %I esion area was
22.6 %and the aortic cholesteryl ester content was 9.42 ug/m (control
group). C}l&he ot?er hand, th arteriosclerotic diet for 8 5 weeks fol | owed
by the norna NE ¥ g/ kg/ day of  Conpound B gi ven by oral
adm ni st rait on i e ek resulted in the marked reduction of the |esion
area to 16.9 %apd theiaqctic cholesteryl ester content to 4.76 g/m,

whi ch shows a pl@Eqpe regresding effect.

A mixture solution of ethyl (2E)-3-[3-[7-chloro-3-(2-
([4-chloro-2-({trifluoromethyl)phenyllamino}-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.).

L5 EXAMPLE 339 to 340
The compounds of table 49 were obtained by the method

similar to that in Example 309.

Table 49

Example 2 % Yield Melting Point (°C)
number (%) (Recrystallization solvent)

339 F CH=CH 8O 260-262 (AcOEtL)



10 Experinment 3 [Method] A 6-week old male apo-I|ipoprotein E deficient

nouse exhibiting a vascular lesion simlar to a human arteriosclerobﬂpéAszﬁ
| esion (hereinafter referred to as nale 15 apoE KO nbuse) was nmaint ai ne

with an arteriosclerotic diet which was a CE-2 diet (nornmal diet, N PPON
CLEA) supplenmented with 1.25% chol esterol for 8 weeks. Subsequently,

during the period fromthe 9th week to the 12th week, and Conpound C (0.5%
met hyl cellul ose 20 suspension: at 10 ngfk@/day) was administered orally
only, during the period only CE-2 powder, which is a normal diet, was

gi ven. The control group was maintained wwth only CE-2 diet. Each aninal

was sacrifhgﬁd by QEfapiEﬁtlgﬂ 122¥eeks aggéﬂljjﬂéﬂégégp of the
experi ment- . i i ion

was isolated and 11 JAN 2005 293 opened in the direction of the vascul ar
axis, stained with oil red O (Sigma Al drich Japan), and subjected to an

i mage anal ysi s1fi Whleardofrhol £t | PRAhp Lle b0 agal GdRLre idie: 90 dbesir9Rear ea
based on the entire vascular internal wall area. 5 The vessel specinen

after the jomgg anabysbanw@s ahomegenized d n sal i ngyoadd §hs.RMERY oQf

chol esteryl ester content in the aorta was neasured by an enzymatic net hod

simlarly %gsgégggbgggt 2 described above. [Results] The results are shown
51”7 |

in Table
5 Compound A: 2-[6-chloro-2-oxo-4-(2-methylphenyl)-2H-

chromen-3-y1]-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~triflucromethylphenyl)-2-(2-
10 oxo-4-phenyl-2,6,7,8-tetrahydrocyclopenta(g]chromen—3-

yl)acetamide.

Formulation Examples
A lipid-rich plague 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



10 Table 51 Control group Conmpound B group (n=10) (n=10) Lesion ar ?grﬁjﬂﬁﬂs
1.6 23.3 1.8* Aortic cholesteryl 6.83 0.42 5.30 0.37 Ester cont

(ug/ mg) n: Nunmber of animals *: P<0.05% (Dunnett's test) After rmaintaining
apoE KO mce with the arteriosclerotic diet for 8 weeks foll owed by the
normal 15 diet for 4 weeks, the %l esion area was 31.2 % and the aortic
chol esteryl ester content was 6.83 g/mL (control group). On the other
hand, the arteriosclerotic diet for 8 eRs fol I oned by the normal diet
with 30 ng/ kg/day of Conpound B given by oral adm nistraiton 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 .1 11 JAN 2005 294 pg/nm, which
shows a pl ggasulegedssi Ag éffisct .the NPUSTRIG: APPL(OABH ¢ | TdSHE needt hke
lipid-rich plagque regressing agent 5 containing the conpound [1], (Il],
[111], [1VEntiYe as pYkgppsudratcheiimisala syelort ihecqrodialg t hereof, of the
present invention exhibits an excellent lipid-rich plaque

2. Tablet

{l) Compound A 10 mg
5 (2) Lactose 35 mg

{3) Corn starch 150 mg

(4) Microcrystalline cellulose 30 mg

(5) Magnesium stearate S mg
1 Tablet 230 mg

10 {1y, {2y, {(3), 2/3 of (4) and 1/2 of (5) are mixed and
granulatead. To this granule, ths remainder of (4) and (5)

are added and compressed into a tablet.

3. Injection formulation

15 (1) Compound A 10 mg
(2) Inositol 1CC mg B
(3) Benzyl alcohol 20 mg -
1 Ampoule 130 mg

(1), (2) and (3) are dissolved 1in 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 1¢ g
(2) Lactose 90 mg

25 {3) Microcrystalline cellulose 70 mg



regressing effect, they are useful in preventing and treating acute
coronary artery syndronme such as acute 10 nyocardial infarction and 11.”—'\?\12005
unst abl e angi na, peripheral artery occlusion and the like. . 11 JAN ZOOb
295 CLAIMS 1. A lipid-rich plague regressing agent conprising a conpound
represented by Formula [I1]: 5 Al B .10 in which Ar ring Ais (1) a cyclic
hydr ocarbon selected fromthe group consisting of a C3_10 saturated

hydr ocarbon ring and a Cs-s unsaturated2%§drocarbon ring, each of which
may be substituted 15 by the sane or different 1 to 5 substituents sel ected
fromthe group consisting of (i) an optionally hal ogenated Cl1_, al kyl
group, (ii) a Cl_4 alkyl group substituted by an am no group, (iii) a CI 4
al kyl groupédsu¥sonested ByEeanawo- or di - Cl-10 m®D al kyl anmino group, (iv) a
Cl-4 al kyl group substituted by a carboxyl group, (v) a Cl_4 al kyl group
substituted Bypauled al koxy-carbonyl group,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
1C {3) Corn starch 150 mg

{4} Microcrystalline cellulose 30 mg
(35} Magnesium stearate 5 mg
1 Tablet 230 mg
(LY, (2y, (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 nmg
20 {3) Benzyl alcohol 20 mg
1 Ampoule 130 mg

(1), (2) and (3) are dissolved in distlled water for
injecticon to make the total volume 2 ml, and charged in an
ampoule. All processes are conducted aseptically.

25



(vi) a Cl1.4 alkyl group substituted by a hydroxyl group, (vii) a Cl_4 alkyl
group substituted by a Cl-4 al koxy group which may be substituted Ry aaN 2000
Cl-4 al koxy group or phenoxy group (viii) a C3_6 cycloal kyl group, (ix) a
hal ogen atom (x) a nitro group, (xi)-a cyano group, (xii) a hydroxyl
group, (xiii) a Cl-4 al koxy group which may be substituted by an

optionally hal ogenated C, -4 al koxy group,..Cl-4 al koxy group or phenoxy
group, 1 1 JAN 2005 296 (xiv) a Cl_4 aI%%%tlﬂ o0 group which nay be
substituted by an optionally hal ogenated C. _4 al kylthio group, Cl1_4 al koxy
group or phenoxy group, (xv) an amno group: 5 (xvi) a nono- or di-Cl_4

al kyl ami no group, (xvii) a 5- to 9-nenbered cyclic am no group whi ch may
contain 1 7toC3pheteroatons sel ected from oxygen and sul phur atons in
addition to nitrogen atons, (xviii) a Cl_4 alkyl-carbonylam no group, 10
(xi x) an afihoCamponyptofy group; (xx) a nonéd ow di-Cl_4

al kyl am no- car bonyl oxy group, (xxi) a Cl_4 alkylsulfonylam no group,

(xxii) a Ciz#4 shkesyecarbonyl group, 30 mg

(3) Microcrystalline cellulose 70 mg

5 (4) Magnesium stearate 10 mg
1 Capsule 180 mg
(1), {2y and (3} and 1/2 of (4) are mixed and

granulated. To this, the remainder of (4) 1s 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 ng
(LY, (2y, (3), 2/3 of (4) and 1/2 of (5) are mixed and _
granulated. To this granule, the remainder of (4} and (3)
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



(xxiii) a benzyl oxycarbonyl group; 15 (xxiv) a carboxyl group; (xxv) a
Cl 6 al kyl -carbonyl group, (xxvi) a C3_6 cycl oal kyl -carbonyl grou 1\JANIME
(xxvii) a carbamoyl group; (xxviii) a nono- or di-Cl-4 al kyl carbano

group, 20 (xxix) a Cl_6 alkylsulfonyl group, (xxx) a Cl_6 al kyl group
substituted by a 5- to 9-nenbered cyclic amno group which may contain 1
to 3 heteroatons selected from oxygen aggésulphur atons in addition to

nitrogen atons substituted by one or t ubstituents selected from[ 1)
Cl_4 25 alkyl, [ 2] -4 alkylsulfonyl, [ 3] , a C6_12 aryl group which may
have optionally hal ogenated Cl. 4 al kyl, halogen or a hydroxyl group, [ 4]
C7_15 aral kyl, 5] cl 4 al koxy-Cl-4 alk I 6] a 5- tq 9- nenbered

het erocyclic gré&b WW%%]%%%téghsafq(9%F§Rﬁ%ﬁ%a%6n§l%&%h%ﬁeﬂP??%nﬁor

ni trogen, oxygen and sulfur atons in addition to 30 carbon atons, [7]
hydroxyl, thisFtiggotoamdkehitdx, tekaki ychune £ &ﬂkyﬁqﬂwﬂhﬁ@ﬂﬂ%tiﬂuﬁéd by
a Cl_6 al kyl -carbonyloxy group, (xxxii) a Cl 4 alkyl group substituted by
an am no geoppulsubsfiliupedceyses 4rs lodndumnt ed Bsewpt Seakhper ed

het erocyclic 35 group which contains 1 to 3 heteroatons sel ected from

ni trogen, lOxygepsaté sulfur atons in addition to carbon atons, 11 JAN 2005
297 (xxxiii) a Cl_4 alkyl group substituted by an am no group substituted
by Cls4 al ky) apsip6lnd al kyl - car bonyl , 10 mg

{2) Lactose 90 mg

(3) Microcrystalline cellulose 70 mg

(4) Magnesium stearate 10 mg
1 Capsule 180 mg
10 {1y, {2) and (3} and 1/2 o¢f (4) are mixed and

granulated. To this, the remainder of (4) is added and the

entire is encapsulated intoc a gelatin capsule.

11. Tablet

15 (1) Compound C 10 mg
(2) Lactose 35 mg 3
(3) Corn starch 150 mg .

(4) Microcrystalline cellulose 30 mg
{5) Magnesium stearate 5 mg
20 1 Tablet 230 mg
{1y, (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



(xxxiv) a Cl_4 alkyl croup substituted by an am no group substituqqq”mwmﬁ
Cl-4 al kyl and C6-12 aryl-carbonyl, 5 (xxxv) a Cl_4 al kyl group substituted
by a Cl1_6 al kyl -carbonyl oxy group, (xxxvi) a Cl-4.alkyl group substituted
by a nmono- or di-Cl-4 al koxy-Cl-4-al kyl-am no group, (xxxvii) a Cl_4 alkyl
group substituted by a 5- to 9-nmenbered 10 heterocyclic group which
contains 1 to 3 heteroatons selected fr ghnitrogen, oxygen and sul fur
atons in addition to carbon atons, (xxxVili) an oxo group; (xxxix) a Cl 4
al koxy-carbonyl C2_6 al kenyl group, 15 (xxxx) a C2_6 al kenyl group
substituted by a carboxyl group, (xxxxi) a Cl_4 alkyl group substituted by
a cyano group, _and (xxxxii) an optionally sgg tituted heterocyclic ring
group sel déted3CLEF5- to 9- nenmbered heter @d?gc groups having 1 to 4

het er oat ons _sel ected from nitrogen, oxygen and sul fur atons in 20 addition
to carbon dBomblicwicely sl ais isskitirerl by’ iHeI sane or different 1 to 5
substituents selected fromthe group consisting of (i' ) an optionally

hal ogenat ed 4C1Magalelejilumyrsihgiratd i ' ) a C3_6l@&ywd oal kyl group, (iii' ) a
hal ogen atom (iv' ) a nitro group, (v' ) a cyano group, (vi') a hydroxyl
group, (viil' C2psarieopti onally hal ogenated 8@ ra koxy group, (viii') an
optionally hal ogenated Cl1-, alkylthio group, (ix') an amno group, (x' ) a
nono- sor di-Cl_41al,kyl(@m nangr oup,) (xnd al32 tef9- (deénbered my&kidc amdno
group which may contain 1 to 3 heteroatons selected from oxygen and sul fur
atons in addiahi:0Rtled .Ni tTog#ls, the remainder of {4) is added and the

entire is encapsulated into a gelatin capsule.

13. Tablet

10 (1) Compcund B 10 mg
(2) Lactose 35 mg
(3) Corn starch 150 mg

(4) Microcrystalline cellulocse 30 mg
{5) Magnesium stearate 5 mg
15 1 Tablet 230 mg
(1), (2), (3), 2/3 cof (4) and 1/2 of (5} are mixed and
granulated. To this granule, the remainder of (4) and (5) .
are added and compressed intoc & tablet.
14. Capsule
20 (1) Compound B 10 mg
{2) Lactose 90 nmg
(3) Microcrystalline cellulose 7C mg
(4) Magnesium stesarate - 10 mg
1 Capsule 180 mg

25 (1), (2y and (3) and 1/2 of (4) are mixed and



30 atons,: (xii') a Cl-4 al kyl -carbonyl am no group, (xiii' ) an [ 2005
am nocar bonyl oxy group, (xiv') a nono- or di-Cl 4 alkylaninocarbdhylgﬁy
group, (xv' a Cl_4 alkylsulfonylamno group (xvi' ) a Cl_4 al koxy-carbonyl
group, (xvii' ) a carboxyl group, (xviii' ) a G 6 alkyl-carbonyl group,
(xix" ) a C3-6 35 cycl oal kyl carbonyl group, (xx' ) a carbanoyl group,

(xxi') a nono- or di-Cl_4 alkyl carbanoyl group, (xxii' ) a Cl-6 11 JAN
2005 298 al kyl sul fonyl group, (xxiii' a Z856 cycloal kyl sul fonyl, (xxiv') a
C6_10 aryl group, and (xxv') phenoxy, benzoyl, phenoxycarbonyl,.
phenyl - C1_4 al kyl car banoyl , phenyl carbanoyl, phenyl-Cl-4 al kyl -

car bonyl am no, benzoyl am no, phenyl-Cl-4 al kyl sul fonyl, 5 phenyl sufonyl S

phenyl - C1- 4rahkyhsuebf.i nyb, tphienylctEl-renaldgd swf o)l aig neddsd and the
phenyl sul f onyl am no group [each phenyl group or naphthol group may have 1

to 3 SUbStEhH@Eési§eleﬁ%b?@ulfart@B a.rfels 4 3d0dt i Hbsw £1-4 al koxy group, a
hal ogen atom a hydroxyl group, a benzyl'oxy group, an am no group, a nono-

or 10 di-d -4 alkylamno group, a nitro group, and a Cl-6 al kyl carbonyl
croup] or (2) an optionally substituted heterocyclic ring as defined in
t he above ﬁ%) @gﬁ{éki); 15 ring Bis a 5- or 6-nenbered honocyclic ring
sel ected rom thé group consisting of a cyclopentane ring, a cycl ohexane

ring, .a cy pent ene ring, a cycl ohexene ring, cycl opentadi ene ring, a
cycloﬁexadﬁgﬁeePWﬁﬁugﬁdaa benzene ring, or gggp%br 6-

{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), {3y, 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 IM-VG-

20 10, Powrex), and then kneaded with an agueous soluticn in
which 19.25 g of hydroxypropyl cellulose 1is dissolved
(kneading condition: 400 rpm, 10 minutes). After drying
the knsaded white material in a fluidized drier (FD-3S,
Powrex) at the blowing temperature of 60°C for 30 minutes,

25 the material is sieved through a 1.5 mm¢ punching screen



member ed heterocyclic ring containing 1 to 3 heteroatons 20 sel ectiet jiN &y
ni trogen, oxygen and sulfur atons instead of 1 to 3 carbon atons in the
cycl opentane ring or cyclohexane ring, or a 5- or 6-nmenbered aronatic
heterocyclic ring; each of X and Yis.-NR - (in which R is a hydrogen
atom an optionally substituted hydrocarbon group selected froma Cl1_j 25
al kyl group, a C2_6 al kenyl group, a C2_6 al kynyl group, a C3-9 cycl oal kyl
group, a C5-6 cycl oal kenyl group, a C5-628§cl oakadi enyl group, and a
nonocyclic or fused polycyclic aromatic hydrocarbon group having 6 to 16
carbon atons, each of which may be substituted by 1 to 5 substituents

sel ected fromthe group 30 consisting of (a) a C6-16 aryl group which may
be substitytedgby a 1 pbwdrsubsilil ueninsdsel ect-e¥k f r oGHOWRKQGAKY CORSKALI ng
of an optionally hal ogenated Cl-6 al koxy group, a hal ogen atom and an
optional I yxhahrgenated Cl- 623l kyl agoups (Mnds CBgragxaleal kyl ory C3t6
cycl oal kenyl group which nmay be substituted by 1 or 2 35 substituents
selected f & c 1:S1d f opt Lenal.l genad 1

al koxy gro%%?gggﬁggégg%ea%%ﬁ#igkgﬂgﬁ %g??o aF?yﬁ% EE%Q%805 nggﬁgi%g%nated
OOl 5L b B BOUE ANELIE, SRR SRS SHOPIRADED! RRnT

consi sting nenber ed “ar onat ronocycl'i eterocyclic group,
an argmati ¢ _f terocyclic, group forned by condensation of t 0

t hr ee>5- tgoég%@gﬁ{g edt[%rr?’nd%l% et &8 fﬁt—rﬁja% 8r o%??%i%%gfyc?ﬁle{;

het erocyclic ring,and a benzene ang, and a 4- t% 9-nﬁgﬁﬁred npn-aromati c
het er ocycl FEPPEFEERMhi dit iy TNt ET ntd FBMBrREFEFod oy s &1 ct eHT P b
oxygen by a tabletting machine (Correct 19K, KIKUSUI SEISAKUSHO)

using a 8.0 mm¢ edged plain mallet under 0.7 ton/cmZ,

whereby obtaining 2,350 tablets.

1C 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 .6 mg
Total 180.0 mg (per tablet)

17. Solid dispersion A
Compound of Example 75 6.4 g
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,



and sul fur atons in addition to nitrogen atons, each of which my be
substituted by 1 to 4 substituents selected froma ClL_6 10 al kyl grou a
C6_12 aryl group, a hydroxy-C6_ 12 aryl group, a ClL 4 al kyl sul fonyl gfbd6N2m5
a C7_15 aral kyl group, a C1_4 al koxy-d _4 al kyl group, a 5- to 9-nenbered
het erocyclic group which contains 1 to 3 heteroatons selected from
nitrogen, oxygen and sulfur atons in addition to carbon atons, a hydroxyl
group, an oxo group, and a 15 thioxo grodp/ (d) an ami no group which may be
substituted by 1 or 2 substituents selected fromthe croup consisting of a
Cl 4 alkyl group, a 5- to 9-nenbered heterocyclic group which contains 1
to 3 heteroatons selected fromnitrogen, oxygen and sulfur atons in ’
addi ti on t GHIANENSYKAGHKE], al Cl 4§)alWad - sadbanynd20d s oupyved. C6 T2 this

aryl -carbonyl group, a C,_4 al kyl-sulfonyl group, and a Cl-4 al koxy-C, _4

al kyl groupgolardonwherdthedydr.ecay)bams Hdid isnd Suseyed oghkybrgioyp, a
C5_6 cycl oal kenyl group, a C5_6 cycl oakadi enyl group, or a nonocyclic or

fused pol yeyel i €nelr @Rt | 6rh¥di ecasdpregf ouR shayi Bgib1ta 16r £ankamat gns,
an 25 alicyclic hydrocarbon ™group, the substituent may be a C, _6 alkyl

group, (e) roxyd.. g i be s#g§t' b n 4 on
halogenateggé%%?éﬂg%%ilrgggﬁgé gﬁg%ﬁg)élky -ca?ggﬁggt §ﬁ§”ff%§9 BRueY

am nogar bo%:giu%%”ppﬁggggéem%%)inb@{ A 39 dn alikylam P@Earl]qgnﬁ'ou%ou% ((jf)

a thiol group which e 30 su ituted wth an optional al ogenat e

CG-16 al kyl, group. ,a o2 §i§E£P§{§9 net ef ocycl iG gLaup %Q%§BH§8?;8%”S 1

=. 1O
to 3 heteroatons selec%%% fromnitrogen,;” oxygen and sulfufF ato
addition t carli]%n7 toms, (g) an acyl group selected fromthe group
consi sti ng "6F"& or%yl group, a Cl_6 al kyl -carbonyl group,

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 disscolved 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



35 a C1_4 al koxy-carbonyl group, a C, _6 al kyl-sulfonyl group, a C3_4

al koxyl -sul fonyl group, a benzyl oxycarbonyl group, a Cl-6 11 JAN 2D05ARAGHS
cvcl oal kyl -carbonyl, a carbanmoyl group, and a nono- or di-Cl 4

al kyl car banoyl group, (h) a halogen atom (i) an oxo group, (j) a carboxyl
group, (k) a nitro group, (1) a cyano group, and (m a Cl1_6 alkyl group
whi ch may be substituted by a 5- to 9-nenbered 5 cyclic am no group which
may contain 1 to 3 heteroatons sel ected 2Effﬁomoxygen and sul fur atons in
addition to nitrogen atons, and is substituted by 1 to 2 groups sel ected
from[ 1) Cl-4alkyl, [ 2] Ci1_4 alkylsulfonyl, [3] C6-12 aryl group which
may have a hydroxyl group, [ 4] C7-15 aral kyl group, [ 5) C -4 al koxy-Cl-4
alkyl, [ 6f1b 30119 dimppabeied Reterocylic group W#hich contains 1 to 3

het er oat ons sel ected from nitrogen, oxygen and sulfur atons in addition to
carbon atof®} hadtpFe hydroxyl group, an optioralty substituted hydroxyl
group selected from (i) a hydroxy group, (ii) a Cl.4 al koxy group, (iii) a
C6. 10 aryl o3y cdbngsedpch(iv) Cl_4 al kyl - car banyl®xyggroup, (v) a C2_6

al kanoyl oxy group, and (vi) a C6_13 aryl -carbonyl oxy group, or an

optional | y(gubstihutedrani ngegeeupigegct ed frommyani no group which may
be substituted by 1 to 3 substituents selected from (i) a Cl_4 alkyl

groups (ii)sa edoAeakkyl scanbaayl group, 20 (iid)s angl_4 al koxy-carbonyl
group, (iv) a ha?ogen atom (v) a phenyl group, (vi) a C3_4 al kyl -phenyl

group, (vi i{%)%Q?EQQ&”@B?QOX%@EK%QE%‘iﬁul%%% (0 iig a Cl-4al koxy- phenyl
group), -0-, -5-, -Co-, -CS; -C(R2)R2a- (in which each of R2 and R2a is a
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 Sclid dispersion A, a

tablet was also obtained.

Experiments
The lipid-rich plagque regressing effect of a compound
15 {r], [I11, [(IIIr}, ¢{IV], [V] or |[VI] or 1its salt of the
present invention 1s 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, NIPPCN CLEA)
supplemented with 1.25% cholestercl for 8 weeks.

25 Subsequently, each of only CE-2 powder, which is a normal



, hydrogen atom or an optionally substituted hydroxyl group or 25
optlonally substituted hydrocarbon group as defined with respect to tH@1JAN2m5
above R), -N= or =CR3- (in which R3 is a hydrogen atom a halogen atom an
optionally substituted hydrocarbon group or optionally substituted

hydroxyl group as defined with respect to the above R, or a nercapto

group which may be substituted by an 30 optionally substituted hydrocarbon
group as defined with respect to the ab%g% R); Dis a Cl_3 al kylene group
whi ch nmay be substituted by an oxo group or a thioxo group, -NH or
-CH2NH-; Eis -NR4- (in which R4 is hydrogen atomor an optionally 35
substituted hydrocarbon group as defined with respect to the above R1) 7,
-0-, -S(Odietn i(sc@trdlorgrumr RGONRS-ofi anwhiadls=R5 B JAN-2005w388L is a
hydrogen atom or an optionally substituted hydrocarbon group as defined

Wi th respestippbletibatabovei Rl) Campsoandornd gqnu@het abkyl enemgieup) Arabs an
optionally substituted aryl group selected from 5 C6-10 aryl groups which

may be subgtitHtgd DyntRemsame 0l tdid frand 1f ddn Sisabsth tuent st set pet ed
fromthe group consisting of (i) an optionally halogenated Cl1_4 alkyl

group, (il zz@h%@%kba' kﬁécﬁ“@%tlhta‘it %éoysaarﬁﬂ@@dgbwmec(agﬂt)a@i&; fal kyl
group substitute y a nono- di -Cl-4 al kylamno"group, (iv) a Cl1 4 10

al kyl sgr oup, %Hgsgétleégf dj[rglytf‘ag J?%g O éi’%m@ngl _#n2l ks sl O Por,

substitute oxyca onyl group, al kyl group

substltuteghgyagrgxgrgxgk QrouR. (ddlra %&fﬁfﬁigaon_;as isolated and

opened in the direction of the wvascular axis, stained with
0il red O (Sigma Aldrich Japan), photographed closely using
a medical Nikkor (NIKON), and the photograph was scaﬁﬁed

10 using a scanner (GT-6000, EPSON) and the image was
processed using Adobe Photoshop. Thus, the image cof 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 (Naticnal 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 (plague) area based on the vascular
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 vascular lesion area to 15%, showing a significant
(p<0.01, student's test) plague regressing effect.

25



group substituted by a d -, al koxycarbonyl group, (viii) a C3_6 cy Q5M§
group, (ix) a halogen atom (x) a nitro group, (xi) a 15 cyano grou

a hydroxyl group, (xiii) an optionally hal ogenated Cl_4 al koxy group,
(xiv) an optionally halogenated C1_ 4 alkylthio group, (xv) an am no
group, (xvi) a nmono- or di-C _4 alkylamno group, (xvii) a 5- to

9- menbered cyclic am no group which nay contain 1 to 3 heteroatons

sel ected from oxygen and 20 sul fur atons 228 addition to nitrogen atons,
(xviii) a Cl_4 al kyl- carbonylam no group, (xix) an am nocarbonyl oxy group,
(xx) a nono- or di-Cl-4 al kyl am nocar bonyl oxy group, (xxi) a Cl_4

al kyl sul fonyl ai ni no group, (xxii) a Cl_4 al koxy-carbonyl group, (xviii) a

benzyl oxyc@xipemyimegitodp, (xxiv) a carboxyl group, 25 (xxv) a Cl_6

al kyl - carbonyl group, (xxvi) a C3_6 cycloal kyl - carbonyl, (xxvii) a

car banoyl dMedpod]XX®ki i 63Fwaekonoid omalie Chpb-laldop matrdanoyE  gedufe,iemexi X)
a Cl_6 al kylsul fonyl group and (xxx) a 5- or 6-nenbered aromatic

monocycl i ¢ raelser oeyxalibe tdheupawhigBculmy beesubst idhelaby tot @ 3human
substituents selected from (i) an 30 optionally hal ogenated C1_4 al kyl

group, (ii)raeedBcaraldralkylesdbauUPindtdinaprdal agan o tbi Vis arydr oxyl
group, (v) an optionally hal ogenated Cl1_4 al koxy group, (vi) an optionally

ha|09%ﬁate% pok %Oawﬂdéév<%éH(Hth&élﬁédaﬁl@ﬂ1QQ QERHP; ok¥i birhtac @@@% or
di -C, _ alkylanlno group, (ix) a Cl_4 al koxy-carbonyl 35 group, (x)

car boxyl grayprand,{xi) ja Glg.6; al kylbycar Bonyl . gr OkR e +Cr 11@11??&«20@;%%@2 an

optionally substituted heterocycllc group selected froms
supplemented with 1.25% cholestercl for 8 weeks.

Subsequently, from the 9th week to the 12th week, Compound
B (0.5% methyl cellulose suspension: at 30 mg/kg/day)rﬁas
10 administered orally, during the period only CE-Z2 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
15 was isclated and opened in the direction of the wvascular
axis, stained with o©il red © (Sigma Aldrich Japan)}, and
subjected to an image analysis similarly to Experiment 1 to -
calculate tﬁe % lesion area based on the entire wvascular
internal wall area. The vessel specimen after the image
20 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

25 0il red © was extracted the lipid by a glass homogenizer



9-menbered aromatic heterocyclic groups having 1 to 4 heteroat ons {sel g¢ed
fromnitrogen, oxygen and sulfur atons in addition to carbon atons ich
may be substituted with 1 to 4 5 substituents selected fromthe group
consisting of (i) an optionally halogenated C. _4 alkyl group, (ii) a C3_6
cycl oal kyl group, (iii) a halogen atom (iv) a nitro group, (v) a cyano
group, (vi) a hydroxyl group, (vii) an optionally hal ogenated C1_ 4 al koxy
group, (viii) an optionally hal ogenated Zat4 al kylthio 10 group, (ix) an
am no group, (x) a nono- or di-Cl 4 alkylamno group, (xi) a 5- to

9- menbered cyclic am no group which may contain 1 to 3 heteroatons

sel ected from oxygen and sulfur atons in addition to nitrogen atons, (Xii)

a Cl_4 al kyhtgar bpdradd IKop 859PDP,  Glidohb1an awri mpcabla@lryl@éatﬁmwedor a
nmono- or di-Cl_4 15 al kyl am nocar bonyl oxy group, (xiv) a Cl.4

al kyl sul f Ogﬁbg@qﬁgnt@youﬁ:he( Xéﬁp@rrg-tén@l Q%Y TeRbRemLy Q{rﬁi‘pevéfﬁé!fltéd

carboxyl group, ~ (xvii) a Cl_6 al kyl -carbonyl group, (xviil)
Yyt ey batty e B o 8 BRI S0OUBSE: 25880 ?':%’C -
S¥2L8§;E§LE%h@fn%%héﬁxr%éi.ngFEQYLar thpgkaphequgg¥ aQ%nfoyé%%E§PFC1_4
El?%lﬁ' ggiﬁg%ﬁfgﬁ%ﬁ& b%gchy:h s&{%&% thrﬁf%)ytﬁ%ﬁ@hf:% SR %jiu?%ﬁwsm 0
substi t ut ed FBFe1 Q%%e%qﬁo%?}rtﬁ ?ftegﬂs @%‘%@H fl‘%(?r?l a %ﬁlkyl Tqberoﬁﬁta

Cl_4 al koxy_graoup, a halogen atom_ a_ h droxyl rou a benzyl ox roup, an
am no groufP %élﬁ&%)w%ﬁedgoﬁfe& §9kfﬁ§¥| wet éﬁght of"he dofta

The cholesteryl ester content {CE) was obtalned. by
subtractipg the free cholesterol content £from the toéal

10 cholesterol content. Since the sample, which was extracted
with hexane:isopropyl alcohol and then evaporated to
dryness, contained the oil red O which interferes with the
absorption wavelength for the cholesterol measurement, the
cholesterol content was calculated for each sample by

i5 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)
%t Lesion area 22.6 £ 3.0 16.9 £ 1.6
Bortic cholesteryl 9 .42 + 0.66 4.76 + 0.46**
Ester content
(pg/mg)

n: Number of animals,
20 **: P<(,05% {(Dunnett’s test)

After maintaining apok KO mice with the



group, a nitro group, and a Cl_6 al kyl carbonyl, adajacent carbon 30 atons
on the ring Aor the ring Ar are taken together with - (CH2)g- (g 1S a3&N 2005
integer of 3 to5) to forma 5- to 7-nmenbered ring, D may be taken
together with a constituent atomof the ring Bto forma 5- to 7-nenbered
ring which may be substituted 35 by an oxo group or a thioxo group, R' may
be taken together with a constituent atomof the ring Bto forma 5- to
7-menbered ring 1 1 JAN 2005 303 which n&P2be substituted by an oxo group
or a thioxo group, and the ring B may have a further substituent in
addition to -D-E-G Ar, or a salt thereof. 2. The lipid-rich plaque _
regressing agent according to Caim 5 1 conprising a conpound represented
by Fornul a ddtdridfclsromimhidéktrifug: P8’ Weselan oOpllonadl pbiysublse i tniatredk 1C6
saturated or unsaturated hydrocarbon ring group as defined with respect to

ring Ain @iaitm forringw€eks, a thenzene gding Wakeh wmays be2 . sulsstihgt eghani th
the sane substituents as those of the cyclic hydrocarbon ring Ain Caim

1; one of Xowand ZchslebReryl(idstZd: WabaleRE S5 aohudr qgem Bt Q¥ondtol
optionally substituted hydrocarbon group as defined with respect to R in

Caiml, Olgr b 10pt igathy stbstifahed BRbN9rgEeYRsasdBtRed Wt Fregpect
to Rl in aiml), -0- or -5- and the other is -CO, -CS- or - C (R2" )

R A e et L R T S
Conpound 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_
ug/ml, wh}ch shows a plaque regressing effect. )

10
Experiment 3
[Method] A 6-week old male apo-lipoprotein E deficient
mouse exhibiting a wvascular lesion similar to a human
arteriosclerotic lesion (hereinafter referred to as male

15 apoE KO mouse} was maintained with an arteriosclerotic diet
which was a CE-2 diet {normal diet, NIPPON CLEA)
supplemented with 1.25% cholestercl 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 wvessel from the

25 aortic arch to the femoral bifurcation was isolated and



to RLin CQaim1l), or one of themis -N= and the other is =CR3' - qmﬁm
R3' is a hydrogen atom a halogen atom an optionally substitut ed)

hydr ocarbon group as defined with respect to R in Claim1, an optionally
substituted am no group as defined with 30 respect to RL in Claim1, an
optionally substituted hydroxyl group as defined with respect to RL in
Claiml, or a nercapto group which may be substituted by an optionally
substituted hydrocarbon group as definedosith respect to R in Caim1l);
----- is a single bond or double bond; Y, when -- -~--- adjacent to Y is
35 a single bond, is - IRs (in which R6 is a hydrogen atom a hydroxyl
group or an optionally substituted hydrocarbon group as 1 1 JAN 2005 304

defined w tdhdiRspent £ReRdibBcEiahMol e il 0HeN 2L OM s1¥ameﬁhmth
-------- adjacent to Y is a double bond, is a carbon at om is aCl_3

alkyl ene giup Ay 68 FRYghe gqta%g'chutfa%a% 2rRE I PP o @] NLRXq ol QUID:

E Is -NR7- I's a hydrogen at orh or onally subs ut ed

hyd b R

nydr oca bon i 25 'ﬂw ] R BRI CR 3
t | bst.i t ut def d to Al

Gaim 1 or S Bpedhalh ”cﬁb%ﬁ‘fﬁ%?gégﬁﬁf%‘?gagsb 8% F BB rhs LasriAed i th 10

respe% Ar in Caiiml1, ag\#acent rbonaoms on the ring A, or the
ring At' arTélet ak &R 556det hBP A RRE. ( 5?]’: (G ahMPREegddpfSBS t o WRS t o
forma 5- to 7-nmenbpered rin D may be taken together with Z to forma 5-
to 7- menberfEIII Y FH chnnﬁgllﬁée's@l%jt i tft WA ane bx6PgLBERSEN Lt IKiShHed

group, R nmay be taken
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 .83 + 0.42 5.30 £ 0.37
Ester content
(Bg/mg)

n: Number of animals
*: P<0.05% (Dunnett’s test) -
After maintaining apok 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 chélesteryl ester content was 6.83 pg/ml (control
group). On the other hand, the artericosclerotic 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



15 together with Zto forma 5- to 7-nenbered ring which may be
substituted by an oxo group or thioxo group, or a salt thereof. 34‘FU§NZNE
lipid-rich plaque regressing agent according to Claim 1 conprising a
conpound represented by Formula [I11]: 20 25 .U -CONRa \ D/ in which each
of ring A", ring C and ring Dis a benzene ring which may be substituted
with the sanme substituents as those of the cyclic hydrocarbon ring Ain
Claim1, X" is -NB?- (in which 30 RB is aghydrogen atom or an optionally
substituted hydrocarbon group as defined with respect to RL in Caim1l) ,
-0- or -S-, U is -(CH2)m '(in which mis 1 or 2) or -NH, Rais a

hydr ogen atom or an optionally substituted hydrocarbon group as defi ned
with resp 0 R i im 1), jage a n the ring A" 35 or
the ring Dﬁ/é&%'ak%hnl%hogeﬁtg%r %\A?ﬁgﬁ@%(ﬁégf%g%}ggl %@g%ci?ht eger of 3 to 5)
to forma 5- to 7-nenbered ring, or a salt thereof. 11 JAN 2005 305 4. The
lipid-rich plague regressing agent according to Claim 1 conprising a
conmpound re : 510 in which ring A"" is a benzene
ring which Wﬁ@ﬁbgg{ﬁ%%%w a substituent selected fromthe group
consi sting of (ig‘a hal ogen aion1 (iié an optionally hal ogenated Cl 6

al kyl group, (i%$39&n opi% onatt§ifaf bgBnat B42EES6 a ﬁ@)’f}?sgrlé?@p, GE N

optionally substituted C1_6 al kyltinio group, &v)£ a ClL_7 acylam no
5 containing the compound [I], (II], [ITI}, [TIV], V] or [VI],

or theilr salts, or the prodrug thereof, of the present
invention exhibits an excallent lipid-rich plaque
regressing effect, they are useful in preventingr and
treating 1acute coronary artery syndrome such as acﬁte
10 myocardial infarction and wunstable angina, peripheral

artery occlusion and the like.



15 group, (vi) an am no group which may be substituted by 1 or 2 Cl 4 0
al kyl groups, (vii) a C1_3 acyloxy group, (viii) a hydroxyl group’l’\_(JiMl)2 g
cyano group, and (x) a carboxyl group, Qis a 5- or 6-nenbered aromatic
ring which may have 1 to 4 oxygen, s@sfur or nitrogen atons in addition to
carbon atons 20 and which may"-be substituted with a substituent selected
fromthe group consisting of (i) a halogen atom (ii) an optionally
hal ogenated C, _.6 al kyl group, (iii),_an optionally hal ogenated C1_6 al koxy
group, (iv) an optionally substitut&d*&f56 alkylthio group, (v) a Cl 7
acyl am no group, (vi) an am no group which may 25 be substituted by 1 or 2
Cl_4 alkyl groups, (vii), a Cl.3 acyloxy group, (viii) a hydroxyl group,
(iX) a cdyano dfoupiPHHFIGH) PLaBboxZAIFEIPI - @FentN Womprieing- | & cO or
-GS, Vdompetn@l r¥rauhdhahe Fakenid qugt.her to form30 35 1 1 JAN 2005 =06
-0-, Co-, "-Cs- or

a

Y' is -CF2-, -s-, - -NR9 (in which RO is a hydrogen atom
or ahydro efined wwth respect to RLin daiml) , U is
-NH-, - ¢ a hydrogen atomor an optionally substituted
hydr ocar pon group s defined bpMth gespect to R' in CUaiml, is a single
bond or {oubl& bond, adj&cent]carbon atams on the ring A" or the ring Q
may be aken tog L Wth (CH2)$ - (gis an integer of 3 to 5) to form

10 in which

ring & is (1} a éyclic hydrocarbqn selected from the

group consisting of a Cj,p saturated hydrocarbon ring and a Csg

unsaturated hydrocarben ring, each of which mav be substitutad
15 Dby the same or different 1 to 5 substituents selected from the

group censisting of

(1) an optionally halogenated C;-4 alkyl group,

(ii) a Cy-4 alkyl group substituted by an amino group,

{iii}) a C;.4 alkyl group substituted by & mono~ or di-C,_,
20 alkylamino group,

(iv) a Ci-4 alkyl group substituted by a carboxyl group,

(v) a Cy-y glkyl group substituted by a ;.. alkoxy-carkonyl

group,

(vi) a C,.4 alkyl group substituted by a hydroxyl group.

(vii) a C;.4 alkyl group substituted by a Ciy alkexy group which

may be substituted by a Ci.4 alkoxy group or phénoxy group

{(viii) a Ci-5 cycloalkyl group,

{ix} a halogen atom,

{x) a nitro group,

{xi)+a cyano group,

{xii} & hydroxyl grcup,

(xiii) a CLJ alkoxy group which may be substituted by an
optionally haleg=nated C,, alkoxy group, C;4 &lkoxy group or

phenoxy group,



a 5- to 7-nenbered ring, or a salt thereof. 5. The lipid-rich olaque 1 janN2005
regressing agent according to Claim 10 1 conprising a conpound represented.
by Formula [ V] : to _ 15 Uin which each of RI and R 1 is a hydrogen

atom a halogen atom 20 an optionaltg¢ substituted |inear hydrocarbon
group selected fromthe group consisting of a G _, alkyl croup, a C, _S

al kenyl croup and a C2_6 al kynyl group which nay be substituted with the
same substituents as those of the hydrocarbon group of Rl in Caim1l, or
hydr oxyl (%r8uod wifireh iy 3E&19ubBtGUrut Bl gy 1RE veaubst gpttieshapy y an
substittggﬁglin r r 1 h h a oget her
with the ad*joggé%? gg%ﬁ%%ﬂ%egpnglt%o%?%ﬁ?g# %ﬁ%’na ll'g asll?%g#i !téﬁtlagg %gm I C
hydr ocardfemogel gceep: froma C3_9 cycl oal kane, a C5_6 cycl oal kene, a C, _6
cycl oal j\ene, agcyclic or fused polycyclic aromatic hydrocarbon
30 havi ﬁg‘q)é tgg T@Eg%?%%g&’atorm, whi ch may be substituted wth the sane
substi t uemtis asmbhoseofditiie. hytkearizonggoonp of RLin Caiml, or a

di hydrofuran . rin ich may be .substituted by an_ oxo group; ring |.is a
benyene Prag) of 9 pbt i iEbereg” SRRk dtihee bien e L s Dt Rt by
t he samrcsubsthetteentsoms -shasetell fddvm cytlden hydgocarlpbmrofatdmsngiA in
Claim 1;adJaiJEiJAN 2005 307 ‘

On to nitrogen atoms,

(xviii) a €y alkyl-carbonylamino group,
10 (xix) an aminocarbonyloxy group;
{xx) a mono- cor di-C;4 alkylamino-carbonyloxy group,
{xxi) a Ci4 alkylsulfonylamino groupg,
(xx1ii) a Ci4 alkoxy—cafbﬁnyl group,
(xxiil) a benzyloxycarbonyl group;
13 (xxiv) a carboxyl group;
{xxv) a C;_g alkyl—carbonyl group,
{xxvi) a Cs.g cycloalkyl-carbonyl group,
{(xxvii) a carbamoyl group:;
(xxviii) a mono- or di-C;_, alkylcarbamoyvl group,
20 (xxix} a Ci-s alkylsulfonyl group,
{xxx) a C;.g alkyl group substituted by a 5- to 9-membered cyclic
amino group which may contain 1 to 3 hetercatoms selected from
oxygen and sulphur atoms in  addition to nitrogen atoms
substituted by one or two substituents selected from [1] Ci-4
© 25 alkyl, [2} Ci., alkylsulfonyl, [3], a Ce¢y2 aryl group which may
have optionally halogenated C,.;, alkyl, halogen, o¢r a hydroxyl
group, [ 4] Cy.s aralkyl, [ 5] Ci., alkoxy-Cy-4 alkyl, [6] &2 5- to 9-
membered heterocyclic group which contains 1 to 3 heterocatoms
selected from nitrogen, oxygen and sulfur atoms in addi;ion ta
30 carbon atoms, [ 7] hydroxyl, thiel, oxo, and thioxo,
{xxxi) a C;., alkyl group substituted by a C;-s a2lkyl-carbonyloxy
group, ‘ .
{xxxii) a Cpq alkyl grocup substituted by an .amino group
substituted by C;.4 alkyl and & 5- to 9-membered heterocyclic
35 group which contains 1 to 3 hetercatoms -selected from nitrogen,

oxygen and sulfur atoms in addition to carbon atoms,




ring J is a benzene ring or a pyridine ring, each of which may be
substituted by the sane substituents as those of the cyclic hydroqqrM‘Q[}@Sf
ring Ain CQaiml, or a salt thereof. 6. The lipid-rich plaque regressing
agent according to daim5 5 wherein2ach of RI0O and R1' is a hydrogen
atom hal ogen atomor optionally substituted |inear hydrocarbon group, or
the both may be taken together with the adjacent carbon atons to form an
optionally substituted cyclic hydrocarbon. 7. The lipid-rich plague

regr essiltfg¥agkht Sclerdi Ab<Yo ERMR  1BRCIGHSS sPAg 3P cGMEFandSFYR esent ed
by For myhi8st Md+dd byn cphi shxgrcdhdic, R1218p0 Blddng1a hydrogen atom a

hal ogen atom 20 or an optionally substituted |linear hydrocarbon group as
def i ned (fK* &RV Y eshe®i-t 0 2R¥PLlaneF B iShbetaithied RY t F& béPARRRY ISR aken

t oget heg ¥kt Pe i a4 2CGNL1 GRT bamy &L QIs: 10 farELAM OPtional |y

substi t ut ed

cyclic hydrocarbon as defined with respect to RI0 and R11 in daim5, 25

group i $xuxphenyfi-grabiy Wirshinsypbiséisubed iyt 2dChy 3iiylsgasPoBYb®tY t uent s

as thosgrg{lﬁ)the cyclic hydrocarbon of ring Ain 30 Claiml, and ring L is
n

an optiona

y substituted benzene or. optionally substituted pyridine ring

as defi nedxwit har eqpecalkpl girpgpl supsCligiuhed, bar & s@he-t ler e@i-Ci6e The

I 'ipid-ri aque _r. essi t according to Caim 1 which
pr ophyl gg ?’E} g‘ﬂa‘ ﬁﬁg?gpgﬁ%’?‘g 92‘3’

is a

ent’ agai nst acute 35 coronary artery

syndromgéxxxvii) a C;-¢ alkyl group substituted by a 5- to S-membered

10 heterocyclic group which contains 1 to 3 hetercatoms selected

from nitrogen, oxygen and sulfur atoms in addition to carbon

atoms,
{(xxxviii) an oxo group;
(xxxix) a Cy.4 alkoxy-carbonyl C,; alkenyl group,

15 {xxxx) a Cy5 alkenyl grouprsubstituted by 2 carboxyl group,

{xxxxi) a Ci-q alkyl group substituted by a cyanoc group, and

(xxxxii) an optionally substituted heterocyclic ring group

selected from 5- to 9-membered heterocyclic groups having 1 to 4

heteroatoms selected from nitrogen, oxygen and sulfur atoms in

20 addition to carbon ztoms, which may be substituted by the sanme

or different 1 to 5 substituents selected from the.

group

consisting of ({(i") an opticnally halogenated C;, alkyl group,

(ii’) a Cs¢ cvcloalkyl group, {(iii’) a halogen atom, (iv') a

nitro group, (V') a cyaro group, (vi’} a hydroxyl group,

25 an optionzlly halogenated C;., alkoxy group, (viii’ )

(vii' )

an

optionally halogenated C;.; alkylthio group, {ix* ) an anino

group, (x') a mono- or di-C;.; alkylamino group, (xi') a 5- to 9-

membered cyclic amino group which may contain 1 to 3 hetercatoms

selected from oxygen and sulfur atoms in addition to nitrogen

30 atoms, (xii*) a Cj;4 alkyl-carbonylamino group, (xiii’) an

~aminocarbonyloxy group, (xiv') a mcno- or

di -C1_4

alkylaminocarbonyloxy group, (xv') a Ci., alkylsulfonylamino

group (xvi’) a C;., alkeoxy-carbonyl group, (xvii’)}) a carboxyl
group, (xviii") a Cig alkyl—carbonyl- group, {xix’ ) Cs¢
35 cycloalkylcarbonyl group, ({xx') a carbamoyl group, (xxi’} a
mono- or di-Cy-, alkylcarbamoyl group, (xxiif ) a Ci-g



11 JAN 2005 308 9. The lipid rich plaque regressing agent according LVUANQME
Caim 1 which is a prophylactic and therapeutic agent agai nst acuté
nyocardi al infarction. 10. The lipid-rich plaque regressing agent according
to Claim 5 1 which is a prophylacti e%and therapeutic agent agai nst
unstable angina. 11. The lipid-rich plaque regressing agent according to
Caim 1 whichis a prophylactic and therapeutic agent against peripheraI

artery occlusion. 10 12. resent rqyla n whi ch
each of 2REYLERHEGRY JROUP- hyﬁgggén aft ﬁacﬁﬁﬁgiég& épfion R
substitut ed,] ifar ci}iédbocahbomxgmunm@loem edeﬁﬁ@m tﬂs‘rﬁazg;rxquprbonsﬂ.stl ng of

acC 2 aIkyI gr oup -5 al kenyl grou and .a a% nyI p whi ch
may be ®HB8YITEted a\?rnkﬁflli‘:?ﬁ}éa%%%h]e S0BRY 'f Yats tHH%%Y T-ithe @ ocar bon
group of Ruohm &haidn 1,  mUnAxdaexib, 9r ouph DRy baalsasyllstﬂltfutwggi by t he.

above optionally substituted | i near hydrocarbon group, or the hoth may be
t akeh t ojernEsuiRnNt t he adied®AtrCear bon atbYESH i dim an 25 6pYiiofatl v

subst i tgtﬁgtgt/fgr%@ %ecasporbh%eiy@gtleéotrpml%o Cé:@uﬁyCE'éé@hka@ﬁen?l% 6

cycl oal ken cycl oal kadi ene, and ‘a nonocycClic or fused _polycyclic
aronatierhydrecambehthabiegOGPt@ai6hea¢bénbat&m@uhﬁﬁﬂéﬁeﬁﬁ§ s&lesaBstit ut ed

wth the SRS ga* g'li(yfn 2of _those of the, 30 bysr ocanhorgsH oxpoRf R in
Claim 1, ‘Hydro hg which
hydroxyl group, a benzyioxy group, an amino group, & NONo- Oor

10 di-C;-, alkvlamino group, a nitro group, and a C;¢ alkylcarbonyl
group] ,
or
(2) an optionally substituted heterocyciic ring as defined in
the above {1} {xxxxii);

15 ring B is a 5- or 6é-membered homocyclic ring selected
from the group consisting of a cyclopentane ring, a cyclohexane
ring, a cyclopentene ring, a cyclohexene xing, a cyclopentadiene
ring, a cyclohexadiene ring and a benzene ring, or a 5- or 6-
memberad hneterocyclic ring <c¢ontaining 1 to 3 hetercatoms

20 selected frem nitrogen, oxygen and sulfur atoms instead of 1 to
3 carbon atoms in the cvclopentane ring or cyclohexane ring, or
a 5- or 6-membered aromatic heterocyclic ring;

each of X and Y is —KR!'- (in which R' is a hydrogen atom,
an optionally substituted hydrocarbon group selected from a Cy

25 alkyl group, a C,¢ alkenyl group, & Czs alkynyl group, & G-
cycloalkyl group, a Cs.; cvcloalkenyl group, a Cs-g cycloakadienyl
group, and a monocyclic or fused polycyclic aromatic hydrocarbon
group having 6 to 16 carbon atoms, each of which may be
substituted by 1 to 5 substituents selected from the group

30 consisting of (&) & Ce¢1s aryl group which may be substituted by
1 or 2 substituents selected from the group consistipg of an
optionally halogenated C;¢ alkoxy group, & halogen atom, and an
opticnally haleogenated Ci.s 2lkyl group, (p) a iy cvcloalkyl or
Ci.s cycloalkenyl group which may be  substituted by 1 or 2

35 substituents selected from the group consisting of an optionally

halogenated C,.¢ alkoxy group, a halogen atom, and an optionally



may be substituted by an oxo group;. ring | is a benzene ring or a pyridine
ring, each of which may be substituted by the same substituents as t#HogN 2005
of the cyclic hydrocarbon of ring Ain Caim1; 1 1 JAN 2005 309 ring J is
a benzene ring or a pyridine ring, eash of which may be substituted by the
sanme substituents as those of the cyclic hydrocarbon of ring Ain Caim1l;
provided that when R1 is a hydrogen atom then R' is an 5 optionally
substituted |inear hydrocarbon group, or a salt threof. 13.ﬂlhe+c npound
accor di RGLPBETREFM $2¢ WREKR} nIB3EN of S IR1D BRLEIFATIHS FTRYAr 5§ ﬁca?gn] .
hal ogen £aLAM Pfe ORY4RRAl k¥nsubsidd utgd al i nearchydrasasdrant gaeupatde the
both are taken together with 10 the adjacent carbon atonms to form an

opt i onalPyosyeki¢ t tecaroeyelic ByIRRCapBoRroTAtiFhdUSEAPAFIETAE¥EHHF ng to

G ai m 1§r@g§r %EQm@?CIB of . Bh@nandi ofRlosi 8wd Bal egeBe abomeer ¢opknsaabdy
substitdted C, _7 a kyF group. 15. The conpound according to Claim 12
wher #i nriihgs cyel ¢cted 5 dopdeoc arboatis ReNBYFLégcheke +8r BoRd. 38 The
Connortd, SRR AR, L NG MRkl oA, Lk kst el g
conpoundracpowlicly hay Gteitail? wter &i mrettheoatems | select2d FTBBN2ENEER i ng
o a3 R2! btdhed 1Y AtYh o8 QP 1 cBLORCRRLAY, ALKA 8F OUR:EN
may be substituted by 1 te 4 substituents selected from . a Ci-g
10 alkyl group, a Cgiz aryl group, a hydroxy-Cgis aryl group, a Ciy
alkylsulfonyl group, & Ci-s aralkyl group, a Cy-4 alkoxy-C;-q alkyl
group, a 5- to S-membered heterocyclic group which contain_s 1 to
3 hetercatoms selected from niti:ogen, oxvgen and sulfur atoms in
addition to carbon atoms, a hydroxyl group, an oxo group, and a
15 thioxo group, (d} an-amino group which may be substituted by 1
or 2 substituents selected from the group consisting of a Ciy
alkyl group, a 5- to 9-membered heterocyclic group which
contains 1 to 3 heteroatoms selected from nitrogen, oxygen and
sulfur atoms in addition to carben atoms, a C;4 alkyl-carbonyl
20 group, a Cgiz aryl-carbornyl group, a Ci-y alkyl-sulfonyl group,
and a C,., alkoxy-C;, alkyl grocup, and, when the hydrocarbon
group is a Cs.s cycloalkyl group, a Cs cycloalkenyl group, a Cs
cycloakadienyl group, or a monocyclic or fused polycyclic
aromatic hydrocarbon group having 6 to 16 carbon atoms, an
23 alicyeclic hydrocarbon grou‘p, the substituent may be a Cig alkyl
group, (e} a hydroxyl group which may be substituted by an
cptionally halogenated C;;¢ alkyl group, a C;.¢ alkyl-carbonyl
group, an aminocarbenyl group, and a mono- Or di-Cyy
alkylaminocarbonyl group, (f} a thiol group which may be
30 substituted with an optionally halogenated Ci¢ alkyl group, a
5- to 9-membered heteroéyclic: group which contains 1 to 3
heteroatoms selected from nitrogen, oxygen and sulfur atoms in
addition to carbon atoms, (g) an acyl group selected from the
group ccnsisting ©f a formyl group, a Ci alkyl-carbonyl group,
35 a Cy.4 alkoxy-carbonyl g¢roup, a Ci.s alkyl-sulfonyl group, a Ciy

alkoxyl—-sulfonyl - group, & benzyloxycarbohyl group, a Cag



18. A compound represented by Fornmula [VI]: 12 25 R Q U 30 in which eagch é
R12 and R13 is a hydrogen atom a hal ogen atomor an optionally substffdﬁg 005
hydr ocarbon group as defined wth respect to R and R11 in daimb5,
or the both nay be taken together w tdothe adj acent carbon atons to form an

| i near

optionally

be substituted b{. the sane 5 substituents as those of the cyclic
n

hydr ocaryém o6 Xy

2-f|uor%gm§@¥grg5@b
benzene or “optional

ring |
I S not

5

10

15

20

25

35

GERINWIA o nPATRFU P WFhat2 P chl BPBPReRyl Hridi-«

substituted cyclic hydrocarbon as defined with respect to R10

and 35 Rl11 in Caimb5, 11 JAN 2005 310 gra. p is a phenyl group which may

yEXeiged) ) and e Bgeh Leodn oDf i Anably guhs,i tyyed
y substituted pyridine ring as defined wth respect to

ian qQrRcKY S, gpeemi de) thantitilee §I0Ph OP) | 8 CHABheIBAURgr GWS, (Mhen R13.

g %ﬁ&hXik§Hcﬁgbuﬁmu%f@ﬂeﬂa}Sbe substituted by a 5- to S-membered
cyclic amino group which may contain 1 to 3 heteroatoms selected
from oxygen and sulfur atoms in addition to nitrogen atoms, and
is substituted by 1 to 2 Qroups selected from {1} Cialkyl, [ 2]
CL; alkylsulfonyl, { 3) Csy2 aryl group which may have a hydroxyl
group, [ 4] Cq35 aralkyl group, [ 5] Ci-¢ alkoxy-~Ci4 alkyl, [ 6] 5-
tc 9-membered heterocylic group which contains 1 to 3
hetercatoms selected from nitrogen, oxygen and sulfur atoms in
addition to carbon atems, and [ 7] hydroxyl group,

an optionally substituted hydroxyl group selécted from (1) a
hydroxy group, (ii} a C;., alkoxy group, (iii) a C¢.jp arvlexy
group, {iv) C,., alkyl-carbonyloxy group, (v} a C;. alkanoyloxy
group, and (vi) a Cgyp aryl-carbonylexy group, or

an optionally substituted amine group selected from a amino
group which may be substituted by 1 to 3 substituents selected
from (i) a C;.4 alkyl group, (ii) a Cj., alkyl-carbonyl group,
(iii} a C;.4 alkoxy-carbonyl group, (iv) a halogen atom (v) =2
phenyl group, (vi) a C;., alkvl-phenyl group, (vii} a halcgenated
phenyl group, and (viii) a C;., alkoxy-phenyl group},

-0-, -S-, -CO-, -CS-, -C(R®*)R®- (in which each of R® and R* is a

ihydrogen atom, or an o¢ptionally substituted hydroxyl group or

optionally substituted hydrocarbon group as defined with respect
to the above R*), -N= or =CR*- (in which R® is a hydrogen atom, a
halogen atom, an optionally substituted hydrocarbon group or
optionallylsubstituted hydroxyl group as defined with respect to
the above R!, or a mercapto group which may be substituted by an
optionally substituted hydrocarbon group as definéd with respect
to the above RY); _

D is a C;.; alkylene group which may ke substituted by an
oxc group or a thioxo group, -NH- or -CH;NH-;

E is -NR'- (iﬁ which R* is - hydrogen ztom or an optionally
substituted hvdrocarbon group as defined with respect to: the

above R!), -O-, -S(0)n- (n is 0, 1 or 2) or -CONR®’- (in which R®



group is a 2-nethyl phenyl group, 2-nethy|thiopheny| group or 2-

trifluoronmethyl phenyl group, then 8113 is not a chlorine atom °r1‘§¢§?ﬁhh

thereof. 20 19. The conpound according to C aim 18 wherein each of

R13 is a hal ogen atom or Cl-3 al kyl gwoout). 20. The compound according to

Claim 18 wherein the cyclic hydrocarbon is a C5-7 cyclic hydrocarbon.

The conpound according to Claim 18 wherein 25 . group is a phenyl group

whi ch may be substituted by a Cl1_13 al kyl grogg: 22. Ihg 5

to d ai mS182 WheEEPEeRh@t oL AR PPHEEP&dhYt i *HRSEd tBERZe i FiONGIo98. 2-]
7-chl or 043,632 b oF ORRENYh- B BBE Ay |+ 21902 bk hlgen- 3-y1 | -

N-[ 4- chlor o- 2- trlfluoronethyl)phenil)acetanlde; 2-

7-chl or o- 4- ( 3<tHlsorophetydy -B-ned kylepe a3dRUPE chr onen- 3-yl ] - N-[ 4-
fluoro-2-(trif) uorongt );Rhenyl ] am de; lected f
2-[7-ch|oro-4FESS€EF§}2¥ﬁ?$$hé%%p§g§§?§%%sﬁ%§ﬁ?Plng;g-ff.?gh?oneﬁ?%-
yl |- & [ £sfib uenyl2- (rouds uehdebt hydy piienypheet dificde; BY1 BN 260% 391
2-[7-chl or.o-4-(3-chl oro-4-f | yuc nyl)sb - 25 OX9r nsisti
chronengéfyﬁf?ﬁg[g-? dgﬁépiFg¢P§$€$u%%%ﬁgfﬁgk%%ﬁeﬁ?fﬁggﬁgé%ﬂigfStl“g
2- [ 7- chlodr otif- nat hypt der(3-Ivet ial quieempk)- ZTiox 1M c larowen- 3t4i)] -2 Ci-

2 7 ChPQFEL 6 SHEeTy F e 3o he Ry ety S h ool B ort offeh- 351} - 9700
substituted by a meono- -or &i-C,4 alkylamino group, {iv) a Ci-y

10 alkyl group substituted by a carboxyl group, (v) a Ci. alkyl
group substituted by a C,., alkoxycarbonyl group, (vi) a C:o
alkyl group substituted by a hydrpxyl group, (vii} a Cy., alkyl
group substituted by a Ci, alkoxycarbonyl group, (viii) a Ci
cycloalkyl group, {ix) a halogen atom, (x) a nitro group, {xi) a

15 cyano group, (xii) a hydroxyl group, (xiii) an optionally
halogenated C,., alkoxy group, (xiv) an optionally halogenated C;.

. alkylthio group, (xv) an aminoc group, {xvi) a mono- or di-C,4
alkylamino group, (xvii) a 5~ to 9-membered cyclic amine group
which may contain 1 to 3 heteroatoms selected from oxygen and

20 sulfur atoms in addition to nitrogen atems, {xviii) a C;-, alkyl-
carbonylamino group, (xix) an aminocarbonylbxy group, (xx).a
mone- or di-C;.; alkylaminocarbonyloxy group, {xxi) a Gy
alkylsulfonyiamino group, (xxii) a Ciy alkoxy—-carbonyl group,
(xxiii) & benzyloxycarbonvl group, {xxiv) & carboxyl group,

25 (xxv) a C,.g alkyl-carbonyl group, - (xxvi}) & Cz-g cycloalkyl-
carbonyl, (xxvii) a carbamoyl group, (xxviii) a mono- or di-GCi.
alkylcarbamoyl group, (%¥xix} a C- alkylsulfonylrgroup and (xxx)}

a2 5- or 6-membered aromatic monocvclic heterocyclic group which

may be substituted by 1 to 3 substituents selected from (i) an

30 optionally halogenated Cj;.q alkyl group, (ii) a Cs-e cycloalkyl
group, (iii} a halogen s&atom, {iv) a hydroxyl group, (v} an
optionally halogenated (.4 &alkoxy grocup, {vi) an optionally
halogenated C;., alkylthio group, (vii} an amino group, {viii) a
monoc- or di-C,., alkvlaminc group, (ix) a Ci4 alkoxy-carbonyl

group, (x) a carboxyl group and (xi) a Ci alkyl-carbonyl group,

93}
L

cr

conmpound, accor di ng



N-[4-fluorp-2-(trifluoronethyl)phenyl]acetanide; 11 JAN 2005
2- (7-chl or o- 2- oxo- 4- phenyl - 6-[ (4-phehyl pi pefrazin-1-yl)nethyl]-

2H chronen-3-yl]-N-[ 4-chloro-2- (trifluoronethyl)phenyl]acetam de; 10
2-[7-chl or o- 2- oxo- 4- phenyl - 6- ( (4- phedyl pi perazi n-1-yl) met hyl]-

2H chronmen-3-yl]-N-(4-fluoro-2- (trifluoronethyl)phenyl]acetam de;
2-[7-chloro-6-[[4-(4-chl crophenyl) -3, 6-di hydropyridin7l (2H)-

yl]nEthék]%é%ﬁéﬁ%gﬁggﬁ&%ki%?ﬁggrﬁg%%?é%ﬁ@ﬂibNbEéhghLQi&Eé%éi%rom 5- to

(triflubto acetam de;

2- [ 7- chbenhemife fddt- (4rahdnrophbayé)yeSyttit hydropys i dhavig@H)1 to 4
yl'Tmethyl ] - 2- oxo- 4- phenyl - 2H chraonen-3-yl]-N-(4-fl ugrq- 2- ‘ .

(trifl ug?})%‘fﬂiﬁﬂjsphg%ﬁ%aget rﬁ“ﬂé",rgetrf-gf%cﬁlxg 896?‘Fﬁ4-s(1§-fﬁﬁt RyPBRend ) pi per
idin-1-yhiretdy! to 2c9¥0020a o eyl cl2Hnehr baeBuBsyl futd 4Tt oF 02- 4

(trifluoromethyl )tphenyl ngg amnm d% % [ 7-chl oro- 6- E‘kﬁ% §3- rrqej%hy(lighegxl ) pi per
i di 21 - FEPREY HRANED- 6ROZCEEDheAR 218REhr BRETR 3-SFAREFRI 1 | Uor 0-22-
(triflugpopatidyly pheryddaeelan,de; abiya §abipt heiepf a 25 24yAcplegrug of a
conmpound according to anX one of C ains _12,ﬂ_18 or 23. 25.vA r_har gaceutical
conposi SFOWP colpt ki Ag PELEEBRPoGHA™ acddr dithgP P andr VY of VIO 3i f¥322, 13 or
23 or agpLodlr ugy; )t hengatox30 Lhoudin @AANt ahObpt DEADILY NG 1RERYEESS @D of an
arterioSclerotic focuS conprising the conmpound according to Caiml, or a
salt therabfoxy group, (viii) an “optionally halogenated T, alkylthio

10 group, (ix) an amino group, (x) a mono- or di-C;,4 alkylamino
group, (xi) a 5- to 9-membered cyclic amino group which may
contain 1 to 3 hetercatoems sé;ected from oxygen and sulfur atoms
in addition to nitrogen atoms, (xii) a Cb; alkyl-carbonylamino
group, (xiiil) an aminocarbonyloxy group, or a mono- or di-Ci.,

15 alkylaminocarbonyloxy group, (xiv) a Ciy lalkylsulfonylamino
group, {xv) a C;, alkoxy-carbecnyl grbup, (xvi) a carboxyl group,

{xvii) a Ci-s alkyl-carbonyl groun, (xviii) a Cizg
cycleoalkylcarbonyl group, (xix) a carbamoyl group, ©Or a mono- Or
di-C,., alkylcarbamoyl group, (xx) a Ci.q alkylsulfonyl group,

20 (xxi) a Cj;s cycloalkylsulfonyl, (xxii) a phenyl, naphthyl,
phenoxy, benzoyl, phenoxycarbonyl, phenyl-Ci., &alkylcarbamcyl,
phenylcarbamoyl, phenyl-Cy., alkyl-carbenylamino, benzoylamino,
phenvl-Ci alkylsulfonyl, phenylsulfonyl, chenyl-C,_,
alkylsulfinyl, phenyl-C, alkylsulfonylamino or

25 phenylsulfcnylamino, whose phenyl or naphthyl grcup may be
substituted by 1 to 3 substituents selected from a C;-, alkyl
group, a C;., alkoxy group, a halogen atom, a hydroxyl group, a
benzyloxy group, an amino group, a mono- oI di-C;, alkylamino
group, a nitro group, and a Cy¢ alkylcarbonyl, adajacent carbon

30 atoms on the ring A or the ring Ar are taken together with -

(CHz)q- (g is an integer of 3 to 3) to form a 5- to 7T-membered
ring,
D 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 0x0o group or a thioxo group, R! mav be taken together with

Loy
Wh

a constituent atom of the ring B to form a 5- to 7-membered ring



27. The agent according to Claim246 in conbination with an HMS CoA
reductase inhibitor. 35 11 JAN 2005 312 28. A nethod for producing 1ttheaN 2005
conmpound according to Claim12 or a salt thereof, which conprises reacting
a conpound represented by Fornula [3W1] : 5 10 in which each synbol is as
defined in Caim112] or a salt thereof or a reactive derivative thereof
wth a corrpound represented by Formula [VIII1): 15 [i n whi ch each synbol is

def iml 0
he. comBBaRl BCEorH 10 e ain e Pk EATT® (horeot il i cBApr aas |

reactingha eodnpoRintky mepeesefit echdyy sﬁmsm;ltaeptﬂn .zl t3@NCOON - PrX3GTin
whi ch each synbol ) de¥| ned in Caim118] or a salt thereof or a
reacti,v@rde?”%/v%ltSﬁ/]ét ttﬁgrr% with a conpound represented by Fornmula [ X
35 2. The lipid-rich plague regressing agent according to Claim

5 1 comprising a compound represented by Formula [ I7}

10

15 in which ring A is an optiomally substituted C; saturated or
unsaturated hydrocarbon ring groﬁp as defined with respect to
ring A 4in Claim 1; ring C is a benzene ring wnich may be
substituted with the ‘same substituents as those of the cyclic
hydrocarbon ring A in Claim 1; one of X and Z 1is -NRY - {in

20 which RY is a hydrogen atom, an optionally substituted
hvdrocarbon group as defined witn respect to R' in Claim 1, or
an optionally substituted amino group as defined with respect to
R.1 in Claim 1), -0~ or -5- and the other is -CO-, -CS5- or -
C(R?)R?* - (in which each of R and R™ is a hydrogen atom or an

25 optionally substituted hydrocarbon group as defined with respect
to R' in Claim 1), or one of them is -N= and the other is =CRY -
{in which R¥ is a hydrogen atom, a halogen atom, an opticnally
substituted hydrocarbon group as defined with respect to R' in
Claim 1, an optionally substituted amino group as defined with

30 respect to R} in Claim 1, an optionally substituted hydroxyl
group as defined with respect to R! in Claim 1, or a mercapto

.group which may be substituted by an optionally substituted

is a single bond or double bond; Y, when

35 a single bond, is —?R (in which R® is a hydrogen atom, a

hydroxyl grcup or an optionally substituted hydroccarbon group &s




1 1 JAN 2005 3D (X) I,7N (in which each synbol is as defined in d ai %
or a salt 5 thereof. 30. A method for producing the conpound accordi ‘é %2005
Claim18 or a salt thereof, which conprises reacting a conpound

represented by Formula [ XI] : to 15 38 25 30 L/' in which each synbol is

as defined in Claim18] or a sa -hereof with e conpound represented by
Formula [XI1] (XI'1) [in which each synbol Is as defined in Caim18] or a

sal t tggr.gggﬂyﬁ%gﬁ(e gg/%ﬁ)gcl% [:? s - ehl o1 o8- {2- J;L4 CH%{?I&;% atom, Y',

(trifluoromet am no xoet yT 6 net hyl - 24-

e e e o B
4-chl or ox2thtiokd| yooopet yli)s phedyl J(ih amcﬂm] R2-ioxcetipdrpgén atom or
5 an optionally substituted hydrocarbon group as deflned with
respect to R! in Claim 1), -O0- or -S(0)n- (in which n is 0, 1 or
2); G is a bond or C;; alkylene group; Ar' is an optionally
substituted aryl group as defined with.respecf to Ar in Claim 1
or an optionally substituted heterocyclic group as.defined with
10 respect to Ar in Claim 1, adjacent carbon atoms on the ring &
or the ring Ar’ are taken together with —(CH;)4- (g is an integer
of 3 to 5) to form a 53- to T-membered ring, ¥ may be taken
together with Z to form a2 5- to 7-membered ring which may be
substituted by an oxo group or thioxe groﬁp, R” may be taken
15 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 Claim

1l comprising a compound represented by Formula [ ITI]:

X'I__A—CONR®

|

25

in which each of ring A”, ring C' and ring D is a benzene ring
which may be substituted with fhe same substituents as those of
the cyclic hydrocarbon ring A in Claim 1, ¥” is -¥R®- (in which
30 R® is a hydrogen atom or an optionally substituted hydrocarbon
group as defined with respect to R} in Claim 1), -0- or -5-, U
is - (CH;)m- (in which m is 1 or 2} or -NH-, R® is a hydrogen atom
or an optiocnally substituted hydrocarbon group as defined with
respect to R! in Claim 1}, adjacent carbon atoms on the ring R”
35 or the ring D are taken together with —(CH;},~ (g 1is an integer

c¢f 3 to 5) to form a 5- to 7-membered ring, ¢r a salt thereof.
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4. The lipid-rich plague regressing_égent according to Claim

1 comprising a compound represented bv Formuia [ IV]:

in which ring A" is a benzene ring which may beAsubstituted
with a substituent selected from the group consisting of (i) a
halogen atom, (ii) an optionally halogenated C,.¢ alkyl group,
(iii) an optionally halogenated C;.; alkoxy group, (iv) an
optionally substituted Ci-s alkylthio group, (v) a C,.; acylamino
group, (vi) an amino group which may be substitutad by 1 or 2 Ci.
« alkyl groups, (vii) a C,.3 acyloxy group, ({viii) a hydroxyl
group, (ix)} a cyanc group, and (X)) 2 carboxyi group,

Q is a 5- or 6-membered aromatic ring which may have 1 to

4 oxygen, sulfur or nitggggn,atoms in addition to carbon atoms

and which may He substituted with a substituent selected from

the group consisting of (i)} a g;logen atom, {iil) an optionally

halogenated C;¢ alkyl group, (iiﬁ) an optiecnally halogenated C;g
alkoxy group, ({iv) an optionally substituted ;¢4 alkylthio
group, (v} a Ci.; acylamino group, (vi) an amino group which may

be substituted by 1 or 2 Ch; alkyl groups, (vii) a C;.3 acyloxy

group, ({viii) a hydroxyi group, (ix} a cyano group, and (x) a
carboxyl group,
, .. —CH— —N—
W is -CH;-, -CO- or —-CS-, V is l or | ;, Or W

and V are taken tbgether to form

2005
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v” is ~CH;-, -0-, =-5-, =-CO-, =CS~ or -NR® (in which R® is5 a
hydrogen atcm or a hydrocarbon group as defined with respect to
R! in Claim 1), U is =-NH-, -CH,- or -CH,NH-, RP is a hydrogen
atom or an optionally substituted hydrocarbon group as defined

P e . 1. . . , oA |
with respect to R° in Claim 1, is a single bond or double

or the Q may be

} to form

‘bond, adjacent carbon atoms on the ring A" ring
o 5

taken together with - (CH2)$ - (q is an integer of 3 t

a2 5- to 7-membered ring, or a salt thereof.
5. The lipid-rich plaque regressing agent according to Claim

essin
1 comprizing a compound representad by Formula [ V] :

s as those of the hydrocarbon group of R!

group which may be substituted by

lly substituted linear hydrocarbon group,

be taken together with the adjacent carbon atoms to

optiocnally substituted cyclic hydrocarbon selected from

o}
0]

cycloalkane, a Cs_s cycloalkene, a Cs-g cyclozlkadier

monocyclic or fused polycyclic aromatic hvdrocarbon

and a
having 6 to 16 carbon atoms, which may be substituted with the
same substituents as thoese of the hydrocarbon group cf R in
Claim 1, or a dihydrofuran ring which may be substituted by an
0X0 group;

ring I is & benzsne ring or a pyridine ring, each oI
which may be substituted by ths sams substituents as thosa of
the c¢yclic hvdrocarbon ¢f ring A in Claim 1;

11 JAN 2005
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ring J is a benzene ring or a pyridine ring, each of
which may be substituted by the same substituents as those of
the cyclic hydrocarbon of ring A in Claim 1; or a salt thereof.
6. The lipid-rich plaque regressing agent according to Claim
5 wherein each of R!? and R is a hydrogen atom, halogen atom or
optionally substituted linear hydrocarbon group, or the both may
be taken togethef with the adjacent carboen atoms to form an
optionally substitutedﬁcYclic hydrccarbon.
7. The lipid-rich plaque regressing agent according to Claim

1l comprising a compound represented by Formula { VI] i

0 i L
// N’/h\\N
H H

in which esach of R and R is a hydrogen aztom, a halogen atom

or an optionally substituted linear hydrocarbon group as defined

with respect to R! and R} in Claim 5, or the both may be taken
together with the adjacent carbon atems to form an optionally
substituted cyclic hydrocarbon as defined with respect to R'® znd

R} in Claim 5,

group

—

is a phenyl group which may be substituted by the same
substituents as those of the cyclic hydrocarbon c¢f ring A in
Claim 1, and ring L 1is an optionally substituted benzene or
optionally substituted pyridine ring as defined with respect to
ring I in Claim 5, or a salt thereof.

8. The lipid-rich plaque regressing agent according to Claim
1 which is a prophylactic and therapeutic agent against acute

coronary artery syndrome.

11 JAN 2005
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9. The lipid-rich plaque regressing agent acccrding to Claim
1 which is a prophylactic and therapeutic agent against acute
myocardial infarction.

10. The lipid-rich plague regressing agent according to Claim
1 which is a prophylactig and therapeutic agent against unstable
angina. '

11. The lipid-rich pléque regressing agent according to Claim
1 which is a prophylactic and therapsutic agent against
peripheral artery occlusion.

12. A compound reprssented by Formula [ V]

in which each of R!® and R' is a hydrogen atom, a halogen atom,

an optionally substituted linear hydrocarbon group seslected from

rt

he group consisting of.a C,.; alkyl group, a Cz.s alksnyl group

'_J
rt
[
t
4!
Q
z,
[
rt
jog
t
=
©
:
P

n
and a Cs.s alkynyl group which may be substi

or hydroxvl group which may be substituted Dby the. above
optionally substituted linsar hydrocarbon group, or the both may

be taken together with the adjacent carbon atoms to form an

optionally substituted cyclic hydrocarbon salacted Ifrom =
Ci.a cvcloalkane, a Cs.s cycloalkene, a  Cs-;
cycloalkadiene, and a monocyclic or fused polycyclic

aromatic hydrocarben having 6 to 16 carbon atoms, which may be
substituted with the same substituents as those of ~the
hydrocarbon group of R' in Claim 1, or a dihydrofuran ring which
mey be substituted by an oxo group;

ring I is a benzene ring or a pyridine ring, each of

=
L

which may be substituted by the same substituents as those o

the cyclic hvdrocarbon of ring A in Claim 1;
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ring J 1s a benzenes ring -or a pyridine ring, each of
which may be substituted by the same substituents as those of
the cvclic hydrocarbon of ring A in Claim 1;
provided that when R is a hydrogen atom, then R is an
cptionally substituted 1linear hydrocarbon group, or & salt
theregof.
13. The compound according to Claim 12 whersin 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 opticnally substituted
cyclic hydrocarbon.
14. The compound accerding to Claim 12 wherein each of R' and-
' 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.
la. The compound according to Claim 12 wherein the ring J is
a Dbenzene ring substituted by halogenated alkyl group and/or
halogen atom.
17. The compecund according te Claim 12 wherein the ring I is
a Dbenzene ring which may be substituted by alkyl group,

n
healogenated a2lkyl group or halogen atom.

18. A compound represented by Formula [ VI]:
12
R Q
- 0 | L
| -
2 AN ] /\N/l\N
~R H H
™~
| K
=

in which each of R! and R'? is a2 hydrogen atom, a halogen atom
or en optionally substituted linear hydrccarbon group as defined
with respect to R*® and RY in Claim 5, or the both may be taken
together with the adjacent carbon atoms to form an optionally
substituted cyclic hydrocarbon as defined with respect to R'° and

R* in Claim 5,
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is a phenyl group which may be substituted by. the same

substituents as those of ;he'cyclic hydrocarbon of ring A in
Claim 'l- (p;ovided that 2-chlorophenyl and 2-~fluorophenyl are
excluded), and ring L is an optionally substituted benzene or
optionally substituted pyridine ring as defined with respect to

ring I in Claim 5, provided that when

group, them R’+is not a methyl group, and when

group

is a 2~meth§lphenyl group, Z2-methylthiophenyl g¢roup or 2-

trifivorcmethvlphenyl group, then RY is not a chlorine atom, or

a salt thereof.

19, The compound according to Claim 18 wherein each of R¥ and
R is a halogen atom or Cj.; alkyl group.

20. The compound according to Claim 18 wherein the cyclic
hydrocarbon is a Cs; cyclic hydrocarbon.

The compound according to Clazim 18 wherein

is a phenyl group which may be substituted by a Ci-:3 alkyl group.
22. The compound acceording to Claim 18 wherein the ring L is a

substituted benzene ring. i
23. 2-[ 7-chloro-4~(3~chiorophenyl)-6-methyl-2-cxo-2H-chromen-3-yl] -
N-[ 4-chloro~-2~(trifluoromethyl)phenyl] acetamide;

2-[ 7T-chloro-4-(3-chlorophenyl)-é-methyl-2-oxo-ZH-chromen-3-yl] -N-[ 4~

- flucro-2-(trifluoromethyl}phenvl] acetamide;

2-[ 7-chloro-4-(3-chiorc-4-fluorcphenyl) -6-methyl-2-oxo-2Hi-chromen-3-

yl] -N-[ 4-fluoro-2- (triflvorcmethyl) phenyl] acetamide;
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3lt

2—[7—chloro—4—(3—chloro—4—flucrophenyl)~6—methyi—2—oxo~2H—
chromen-3-yi] -N-{ 4-fluoro-2- trifluoromethyl)phenyl]acefamide;
2-{ 7-chloro-6-methyl-4-(3-methylphenyl) -2-oxo-2H-chromen-3-yl] -
N-{ 4-chloro-2-(trifluoromethyl)phenyl} acetamide;

5 2—L7achloro—6—methyl—4-(3~methylphenyl)—2—OX0—2H—chromen-3—le-
N-{4—fluorp-2-(trifluoromethyl)phenyl]acetamide;
2—[7—chloro—2—oxo—4—pheny146~[(4~phehylpiperazin—1—yl)methyl]—
2H-chromen-3-yl] -N-[ 4-chloro-2-

{trifluoromethyl)phenyl] acetamide;
10 2-[ 7-chloro-2-oxo-4-phenyl-6-[ (4-phenylpiperazin-1-yl)methyl] -
2H-chromen-3-yl] -N-{ 4~fluoro-2-
{trifluoromethyl)phenyl]} acetamide;
24 7—chloro—6—[[4—(4—chloro§henyl)-3,6—dihydropyridinrl (2E) -
y1l] methyl] -2-oxo-4-phenyl-2H~-chromen~3-yl] -N-[ 4-chloro-2-
i5 (trifluoromethyl)phenyl] acetamide;
2-[ 7-chloro-6- [ 4- (4-chlcrophenyl) -3, 6-dihydropyridin-1(2H) -
yll methyl] -2-cxo-4-phenyl-2H-chromen-3-yl] ~N-{ 4-flucro-2-
(trifluoromethyl)phenyl] acetamide;
2~ 7-chloro-6—{[ 4- (3-methylphenvl)piperidin-1-yll methyl} -2-oxo-

20 4~phenvl-2H-chromen-3-yl] -N-{ 4-chloro-2-
(triflucromethyl)phenyl] acetamide;
2*{7-chlorc—6—[[4-(3—meﬁhylphenyl)piperidin—l—yl]methyl]—2—oxo—
4-phenyl-2H~-chromen-3-yl} -N-[ 4-fluorc-2-
(trifiuoromethyl)phenvl] acetamide; or a salt thereof.

25 24, A prodrug of a compound according to any one o©of Claims

12, 18 or 23.
25. A pharmaceutical composition comprising a compound
according to any one of Claims 12, 18 or 23 or a prodrug
thereof.

30 - 26. An agent for inhibiting progression of an
arteriosclerotic focus comprising the compound according to
Claim 1, or a salt thereof.

27. The agent according tc Claim 26 in combination with an

HMG-CoA reductase inhibitor.
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28. A method for producing the compound according to Claim 12
or a salt thereof, which comprises reacting a compound

represented by Formula [ VII]:

[ in which each symbol is as defined in Claim 12] or a salt
thefeof or a reactive derivative thereof with a compound

represented by Formula [ VIII]:

HN—
’ Q (VIII]

[ 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 & compound

represented by Formula [ IX] :

[ ] -~ CooH
H

C1X]

[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} :



Wy

10

I~
ih

(W8 )
N
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Lad
(W]

) (K]
[in which each symbol is as defined in Claim 18] or a .salt
thersof.

30. A method ior producing the compound according to Claim 18

or 2 salt thereoi, which comprises rs2acting 2 compound

[ in which each svmbeol is as dafined in Claim 18] or 2 sait
thereof with s compound rapresentad by Formula [ XIT] :

O=C=k (X113 1

[in which each symbocl is as dafined in Claim 18] cr a salt
thereof

3. (2E)-3-3-[3-[7-chloro-3-(2-[[4-chloro-2-

{triflucoromethyliphenvl] amino] -2-cxoethyl)-6-methyl-2-oxo-2H-
chromen-4-yl) phenyl] ~2-propenoic acid;
(2E) -3-{ 3-[ 7-chloro-3-(2~[[ 4-fluoro-2-

f{trifluorcmzthyl)phenvl] amino) ~2-oxosthyl} -6-methyl-2-oxo-2H-

chromen-4~v1] phanyll -2-propenoic acid; or 3-{ 3-7-chloro-3-(2-
{[ 4-chloro-2-(crifluoromstnyl)phanyl]} amino] -2-oxoethvl) -6-
methyl-2-oxo-2H-chromen-4-yl] phenyl] propanoic acid or a salt



