
TABLET CONTAINING HARDLY SOLUBLE' ACTIVE INGREDIENT
Technical Field The present invention relates to a
tablet,  5 particularly a tablet containing a hardly
soluble active  ingredient. Background Art In a tablet
containing a hardly soluble active  10 ingredient, a
variation arises i.-.-L dissolution behavior of  an
active ingredient in some cases. Since this variation
is associated with a variation in absorption of the
active  ingredient, the range of the variation
reaching to a  certain level or more may result in a
variation in efficacy 15 of a medicament as well. In
addition, even when there is  not such a substantial
problem, it is more desirable that  there is no
variations in quality in products, if at all
possible. This is not limited to a medicament, but is
also  true in all products. 20 Disclosure of the
Invention Problems to be solved by the invention The
present inventors intensively studied and, as a
result, found out that a viscosity of a binder
generally  25 used in a tablet is associated with a
variation in 



dissolution behavior of an active ingredient, and
further  studied, resulting in completion of the
present invention. Means to solve the problems The
present invention provides. [1] a tablet containing
from about 3 to about 50% w3 fight  (w/w) of a hardly
soluble active ingredient based on the  whole tablet,
magnesium stearate, aid  hydroxypropylceilulose having
a viscosity of about 1 to  10 about 4 mPans, the
tablet according to [11, wherein of the  hardly
soluble active ingredient in water about 0.005 to
about 1 g/L, [3] the tablet according to [1], wherein
the hardly soluble  15 active ingredient is 3 hardly
soluble compound represented  by the formula: CIO y)
[wherein R1 represents a hydrocarbon group optionally
having a substituent, an amine, group opt .orally
having a  substituent. or a heterocyclic group
optionally having a substituent, R` represents a
hydrogen atom or a hydrocarbon  group optionally
having a substituent, R3 represents a  hydrogen atom,
a hydrocarbon group optionally having a  substituent
or a heterocyclic group optionally having a 5
substituent, X represents CHP4, NR4, C) or S (R1
represents a  



hydrogen atom or a hydrocarbon group optionally having
a  substituent), X represents C, CH or N (provided
that when X  represents C142, Y is C or CH), +a
represents a single  bond or a double bond, the A ring
represents a 5- to 7 10 membered oxygen
atom--containing heterocycle optionally  having a
substituent, the B ring represents a benzene ring
optionally having a substituent, and m represents an
integer of 1 to 4] or a salt thereof, 15 [4] the
tablet according to [1], wherein the hardly soluble
active ingredient is
(S)--N--[2--(l,5,a,8-tetrahydro-2H- indeno ];5, 4--b]
furan--8 --yl) ethyl] propionamide, [5] a method of
regulating variation in dissolution of a  hardly
soluble active ingredient in a tablet which  2i
comprises formulating hydr-oxylpropylcellulose having
a  viscosity of 1 to 4 mpas into the tablet, [6] t:he
method according to [5], wherein a similarity factor
between preparations with the  same formulation in
arbitrarily selected different 2 lots,  25 represented
by the following equation is 50 to 100: WHO
iog{[l.+{1/n) I (At-Bt)']--"- ' X 100} wherein At and
Bt are average dissolution rates a test  preparation A
and a test preparation B, respectively, at  



each dissolution comparison time point, n is the
number of ._ the time points at which an averae
dissolution rate is  compared, and is not less than 6,
the test preparation A and the test preparation B are
preparations with the same formulation in arbitrarily
selected different 2 lots, 10 the dissolution
comparison time points are set as  follows: (:1) when
average 85% or more of a hardly soluble active
ingredient in the test preparation A is eluted in 15
to 30  minutes: 15, 30, 45 minutes, :'.5 (2) when
average 85% or more of a hardly soluble active
ingredient in the test preparation A is eluted after
30  minutes or more but in a defined test time: Ta/4,
2Ta/4, 3Ta/4, Ta, wherein Ta represents a suitable
time point at which the average dissolution rate of
the  20 test preparation A attains about 85%, (3) when
average 85% or more of a hardly soluble active
ingredient in the test preparation A is not. eluted in
a defined test time: Tal4, 2Ta/4, 3Tal14, Ta, wherein
Ta represents a suitable  time poin at which an
dissol-ut:Lon ra attains about 35%  of an average
dissolution r:sl:.e of the test preparation [-1 in  5
a defined test time, 



[';] a tablet which comp:-rises a hardly soluble
active  ingredient, magnesium stea_ate, and
hydroxypropylcel.lulose  having a viscosity of about 1
to about 4 mPa^s, and in  which variation in
dissolution of the hardly soluble active  10
ingredient is regulated, [8] the tablet according to
[1], wherein a similarity  factor represented by the
following equation is 50 to 100:  E7 f2=50
iog{[I+(I/n) I (At-By a. IQd }  t.=1  wherein At and
Et are average dissolution rates of a test
preparation A and a test preparation B, respectively,
at 15 each dissolution comparison time point, n is the
number of  time points -at which an average.
dissolution rate is  compared, and is not less than 6,
the test preparation A and the test preparation B are
preparations with the same formulation in arbitrarily
20 selected different 2 lots, the dissolution
comparison time point is set as  follows: (1) when
2CG''f:--:r a(:(E? 85 (1 ...... more or a hardly
soluble active  ncgre.ci_ent in the test preparation A
is eluted in 15 to 30  3-5, 30, 45 (2) when average
85% or more of a hardly soluble active  



5 :ingredient: i.n the test preparation A is ell_ute:d
after 30  minutes or more but in a defined test time:
Ta/9, 2Ta/`.: Ta, wherein Ta represe nts a suitable
time point at which the average dissolution rate of
the  test preparation A attains about 85-6, 1 0 (3)
when averacte 85% or more uf a hardly soluble active
ingredient in the test prepar:at.i.on A is not eluted
in a  defined test time: Ta./I, 2Ta/4, 3'Ta/4, Ta
wherein Ta represents a suitable  time point at which
an dissolution rate attains a17~out 85%  7.5 of an
average dissolution rate of the test preparation A in
a defined test time. Effect of the invention According
to the present invention, a tablet. showing  20
regulated variation in dissolution of a hardly soluble
a:ati e ingredient is provided. Br. i.ef descript.icn
of the drawings Fig. is a graph showing dissolution
behavior of a  25 preparation of Comparative Example.
2 is a graph showing dissolution behavior of
preparation of Example. Best Mode for Carrying Out the
Invention 5 in she present invention, the term "hardly
soluble"  means that an active ingredient is hardly
soluble in an  



aqueous solvent. such as a body fluid and the like.
When f, a  the act:.':.ve ingredient is not hardly
soluble, origiral.1 variation in dissolution
behavior.: oD the active ingredient  10 I s extremely
small. Therefore, the present invention is  preferably
applied to a hard) soluble active ingredient.  in the
preset description, "hardly soluble" Specifically
means that solur_.ilit_y in water at 20C is about 1
g/l or  less, Th : pr. ,:sent: invention is more
preferably applied to 15 the active ingredient having
solubility i.n water 20 C) of  about. 0.7 oIL cress,
still more preferably 0.5 :g /L oI:  less. An upper
limit of a degree of hardly solubility (i.e,  lower
limit of solubility) is not particularly .imitted, but
the present invention is usually applied to the active
20 ingredient having solubility in water (20C) of
about 0.005  g/L or more. The hardly soluble active in
rcd:ie t herein is a  hardly soluble compound
represented by the formula (I) /<.x ;wherein R'
represents a hydrocarbon group optionally  having a
substituent, an amino group optionally having a
substituent or a heterocyclic group optionally having
a  substituent, R' represents ~. hyd,10:4on atom or a
hydrocarbon  group optionally having a
su.b:::t.ltuent, R repro cents a  



hydrogen a:om, a hydrocarbon group optionally having a
subst.i.tuent ox: a heterocyclic group optionally
having a  subst.ii:.uent, X represents CHR4, RNR4, 0
or S (P4 represents a  hydrogen atom or a hydrocarbon
group optionally having a 10 substituent) , Y
represents C, Cf-I or N, '' represents a  single bond
or a double bond, an A ring represents a 5 to
?-membered oxygen atom-containing heterocycle
optionally  having a substituent, a b ring represents
a benzene ring  optionally having a substituent, and
in represents an  15 integer of 1 to 411 or a salt
thereof (hereinafter, simply referred to as a
compound of formula (I) in some cases) When X
represents  CH2, Y is preferably C or CH. Examples of
the "hydrocarbon group" of a term 'h'ydrocarbon group
optionally having a substituent" as used  herein
include an aliphatic hydrocarbon group, a monocyclic
saturated hydr:_:carbc:n group and an aromatic
hydrocarbon  group, which preferably have 1 to 16
carbon. Spec'-:Ei_Cal ly, 5 for example, an alkyl
group, an alkenyl group, an zilkyoy:i.  group a
cycloa.lkyi. group and an aryl group are used. As
"alkyl group", for example, a lower alkyl. group is
preferable and, for example, a C1.-5 alkyl group such
as  methyl, ethyl, propyl, isopropyl, butyl, isobutyl,
sec 10 butyl and tort-butyl, pe.ntyl and hiexyl is
generally used.  



As the "allcenyl group", for ._ ample, a lower alkenyl
group  is preferable, and, for example, a C2_6
a.lkenyl group such  as vin Y. 1-- ,ropeny' all-vl
sopl-ohenyl butenyl and  isoputen yl is generally used
As the "a, kynyl group", for 15 example, a lower
alkynyl group is preferable, and, for  example, a C;
.., alkynyl group such as ethynyl, propargyl and
1-propynyl is generally used. As the "cycl.oalkyl
group",  for example, a lower cycloalkyl group is
preferable, and,  for e ;armple a C3_5 cycloalkyl
group such as cylopropyl, 20 cyclobutyl, cyclopentyl
and cyclohexyl is generally used.  As the "aryl
group", for example, a C;-11 aryl group such as
phenyl, l -r aphthyl, 2--naphthyl, biphenylyl and
2-ant.h-hryl is  preferable, for example, a phenyl
group generally is used. As a suk stituent which may
be possessed by the  25 "hydrocarbon group" of the
"hydrocarbon group oppt:i.on.al..l.y 10  having a
substituent", for example, a halogen atom (e.g_.,
fluorine, chlorine, bromine and iodine) , a nitro
group, a  cyano group, a hydrox_y group, an optionally
halogenated  lower alkyl group (e.g. an optionally
halogenated C:b_F alkyl r, groxF_ such as methyl,
chlorcmethyl, difluor.omethyl,  trichloromethyl,
trifluoromethyl, ethyl, 2--bromoethyl,
2,2,2--trifiuoroethyl, pentafluoroet:hyl, propyl,
3,3,3- trifiucropropyl, isopropyl, butyl, isobutyl,
sec t?ut.yl,  



tert---butyl, 4, 4, :-tritltlorobut:yl-, pentyl,
isopentyl, 1C neopentyl, 5,5,5-trifluoro:ethyl, hexyl
and 6,6,66-- trifluorohexVl), a lower alkoxy group
(e.g. a C, alkoxy  group such as metnoxy, et:hoxy,
propoxy, isopropoxy, butoxy,  isobutoxy, pentyloxy and
hexyloxy) , an amino group, a mono- lower
al-k:y.lam.ino group ( e . g . a mono-C-6 a.lkylamino
group l5 such a methylamino and ethylaittino) , a di
1-aver al;byla7ni71o  group (e.cr. a di-C7_5
alkylarlino group such as dime.thyl.amtaino  and di
ethylamino), a carboxyl group, a lower alkylcarbonyl
group (e.g. a C1_.c alkyl-carbonyl group such as
acetyl and  propionyl), a lower alkoxycarbonyl group
(e.g. a Ct_, 20 alkoxy-carbonyl group such as
methoxycatbonyl,  ethoxycarbony, propoxycarbonyl and
buto.ycarbonyl), a  carbamoyl group, a mono--tower
alkylcarbamoyl group (e.g. a  mono-C1_6
alkyl-carbamoyl group such as methylcarbamoyl and
ethylcarbamonyl), a di--lower alkylcarbartxoyl group
(e.g. a 25 di-C1_6 alkyl-carbamoyl. group such as
dimethyl.carhamoyl and diethylcarbamoyl), an
arylc,arbamoyl group (e.g. a C ln,,  aryl--carbamoyl
group such as phenylcarbamoyl and  naphthylcarbamoyl),
an a=:j'l group (a. g, a C5-ic aryl group  such as
phenyl and nanhthv.i), an aryloxy group (e.g. a 0Co-:o
aryloxy group such as phenyloxy and napht.hyloxy), an
optionally halogenated. low : alkylcarbonylamino group
(e.g.  an optionally halogenated C,_F
alkyl-carbonylamino group  such as z:cetylamino and
trifluoroacetylarri.no) , and an oxo  



group are used. The "hydrocarbon group" of the 10
"hydrocarbon group optionally having a substituent"
may  have I to 5, preferably 1 3 of the
above-described  substituents at replaceable positions
of the hydrocarbon  group and, when the number of subs
tit.uenta is 2 or more,  respective substituents may
be the same or different. 15 Examples of the
"heterocylclic group" of the term  "heterocyclid group
optionally having a substituen.t" as  used herein
include a 5- to 14-membered (preferably 5-. to
lO...meme,ered) (monocyclic to tricyclic, preferably
monocylcic or dicyclic) heterocyclic group containing
1 to 20 4 (preferably 1 to 3) of one or two different
heteroatoms  selected from a nitrogen atom, an oxygen
atom and a sulfur  atom in addition to carbon, atoms.
For example, a 5- membered cyclic group containing 1
to 4 heteroatoms  selected from an oxygen atom, a
sulfur atom and a nitrogen 25 atom in addition to
carbon atoms such as 2- or. 3-thienyl, 12  2- or
3-furyl, l-, 2- or 3-pyrrolyl, 1-, 2-- or -3-
pyrrolidinyl, 2-, 4- or 5--oxazolyl, 3-, 4- or
5-isoxazolyl,  2-, 4- or 5-thiazolyi, 3-, 4.- or
5-isothiazolyl, 3--, 4- or  5-pyrazolyl, 2-, 3- a.r
4-pyrazolidinyl, 2--, 4-- or 5- i 1,2,3-tri.azoly.l,
1, 2, 4-triazolyl, III- or 2H- e_trazOlyl and the 14
ke, a 6-membered Cyclic group 



containing l to 4 heteroatoms selected from an oxygen
at.o:3i,  a sulfur atom and a nitrogen atom in
addition to _:rzon  atoms such as 2-, 3- or 4-pyridyl,
N--oxide-2-, 4- 10 pyridyl, 2-, 4- or 5-py imidinyl,
N--oxide-2-, 4- or 5-- pyrimidinyl, thiomorpholinyl,
rnorpholinyl, piperidi:-o, 2--,  3- or 4-piperidyl,
thiopyranyl, 1,4--oxadinyl, 1,4-thiadi-nyl,
1,3-thradinyl, piperazinyl, triaz,nyi, 3- or
4--pyridazinyl,  pyrazinyl, N-oxide--3--- or
4-pyridazinyl and the like, a 15 Bicyclic or tricyclic
fused cyclic group containing 1 to 4  hetero'atoms
selected from an oxygen atom, a sulfur atom and  a
nitrogen atom in addition to carbon atoms such as
indolyl,  benzefuryl, benzothiazolyl, ber-izoxazolyl,
benzimidazolyl,  quinolyl, isoquinolyl, phtialazinyl,
quinazol.inyl, 20 quinoxalinyl, indolizinyl,
quinolizinyl, 1,8-naphthyridinyl,  dibenzofuranyl,
carbazolyl, acridinyl, phenanthridinyl,  chromar:yl,
phenothiazinvi, phenoxazinyl and the like  (preferably
a group formed by fusing the above 5-- to 6-
meml-)ered ring with 1 or 2 of 5- to 6-membred cyclic
groups 25 optionally containing l to 4 heteroatoms
selected from an oxygen ,at.om, a sulfur atom and
nitrogen atom in addition  5 to carbon atoms) and the
like are used. Among them, a  to 7--membered
(preferably 5- or 6-membered) heterocyclic  group
containing 1 to 3 heteroatoins selected from an oxygen



5 atom, a sulfur atom and a nitrogen atom in addition
to  carbon atoms is preferable. As a substituent Which
may be, possessed by  "heterocyclic group" of the
"heterocyclic group optionally  having a subst.
t.uent", for, example, a halogen atom (e.g. 10
fluorine, chlorine, bromine and iodine), a lower alkyl
group (e.g. a C)_c alkyl group such as methyl, ethyl,
propyl,  isopropyl, butyl, isobutyl, sec-butyl,
ter.t--butyl, pentyl,  and hexyl), a cycloalkyl group
(e.g. a C3_ cycloalkyl group  such as cyclop__opyl,
cyclobutyl, cycIopeniyl and 5 cycl.ohexyl), a lower
alkynyl group (e.g. a C2_6 alkynyl.  group such as
ethynyl, 1--propynyl and propargyl), a lower  alkenyl
group (e.g. a C2 alkenyl group such as vinyl,  ally),
isopropexayl, but.enyl and isobute.nyl), an aralkyl
group (e.g. C7.-;1 aralkyl group such as benzyl, a 20
rnethylbenzyl. and phenethyl) , an aryl group (e.g. a
C&-,o  aryl -,--cup such as phenyl and naphthyl,
preferably a phenyl  group), a lower alkoxy group
(e.g. a C1_6 alkoxy group such  as rnethoxy, ethoxy,
propoxy, isopropoxy, butoxy, isobutoxy,  sec-butoxy
and tert--butoxy), an aryloxy group (e.g. a C6-1o 25
aryloxy group such as phenoxy), a lower alkanoyl group
(e.g. 14  form yi; a aik..vlcarbonyl group such as
acetyl, prop'ion.y.l.,  hutyryl and :i.sohut:yryl.),
an arylcarbonyl group (e.g. a C1.-6  



aryl-carbonyl. group such as a benzoyl group and a
naphth.ovl  group), a lower alkanoyloxy group (i3; g.
formyloxy; a C1-6 5 alkyl arbonyloxy group such as
acetyloxy, propionyloxy,  but:yr.yloxy and
isobutyryloxy) , an ar-ylcarboni'lo3 y group  (e.g. a
",_l,, aryl-carbonyloxy group such as benz;yl::?s:y
and  naphthoyloxy) a carboxyl group, a lower
alkoxycarbonyl  group (e.g. a C_6 alroxv--carbonyl
group such as i.0 r, zethoxycarbonyl, c
ito.xycarkonyl, propoxycarbonyl,  lsopropoxycarbonyl,
butoxycarbonyl, is,b:ltoxyc:arbonyl and
tort-butoxycarbonyl) , an aralk_yloxycar'ho3 yl. group
(e.g. a  C7_11 ara k.y.loxvcarbor_yl group such as
benzyloxyccarbonyl  et..), a carbamoyl group, a mono-,
di-- or tri-halogeno-- 15 lower alkyl group (e.g, a
mono-, di- or tri-halogeno-C;_4  alkyl, gr'ou such as
chloromethyl, dichloromethyl,  trifluoromethyl aril an
oxo group, an  amic;ir.o croup, an Amino group, an
amino group, a raono-lower j. a mono C1..-4
alkyla.mino group such as  alkylar,irlo group (e.( 20
E 1 hyic3lf3 .: o, f::Yhilarn .no, propylamino, n.so}
ropyl amino atilt  utylamino), a di-lower a3 kylamirio
group (e. g. a  aikylamino ar.'oup such as
dixnethylamino, t.iethy'.lam.ino,.  dlpropylamino,
diisopropylarnino, dibutylarnino and
rnct:inylethyl.am.i3 o; , a 3- to 6-xnemhered cyclic
amino group 25 optionally containing 1 to 3
heteroatoms selected From. an 



1  oxygen at:ot, ..a sulfur atom and a nitrogen atom
in addition  to ca_:bon atoms and on.e nitrogen atom
(e.g. a 3-- to 6- Lf3F3r[ti:le _;yc:l..rc a.nun:i
group such as aziridz:-ty. aZetidinyly pyr'roli.nyl,
pyrrolyl, imidazolyl, pyrazolyl,  pi"pet:idlyl, i
orpholir_yl, dihydropyridyl,  pv..i.dyl., N
methyl.piperazir_yl and N-ethylpiperazinyl), an
alkylenedioxy group (e.g. a Ct_x alkylertedioxy group
such as  methylenedioxv and ethylenedioxy), a hydroxy
group, a n:i.tro  group, a cyano group, a rt rcapto
group, a suifo group, a 10 sulfino group, a
phr_,sphono group, a sulfamoyl group, a
e:lkylsul.fa.moy"':.  m noa11_y sulfasr.oyl grow (e.g.
mono-C'1--6 group such as N-methylsulfamoyl,
N-ethylsu.lfamoyl., N- N-i.uavlsulfamoylj,
pr"opy.lsulfamryl, N isrprcpylsnlfamoyl and a
di.alkylsulfamoyl group (e.g. a dl-(_1_H
alkylsulfamoy'  1. group such as
N,N-dir::et.hylsulfamoyi, N,N-diethylsulfamoyl,
N,N-dipropylsulfamoyl and N,N-dibutylsulfamr,yl) , an
alkylthio group (e.g. a C16 a.lkylthio group such as
methylthio, etiaylthio, pr"opy.lthio, isopropylthio,
hutylthio,  sec-b; tylt do and an ary'' thio group
(e.g. ?L' a c5-l0 ar'ylLhi"c group such as phenylthio
and rap hthylthioj ,  ;e.g. a Cy_F alk_y.lsulfinyl
group  



a 1;_)w,:: lky:E.sE .7"f" "ny.7" group such as
methyisulfi3yl, ethylsulfinyl, propylsulfinyl and
but:yl.su.lfi.ny.l), art arylsulfinyl group (e.g. a
Cfi".3.;3  ar"yisuIfi.nyl. group such as
phenylsulfinyl and 25 3t.a_:htly:E.s!y.7"fi.n.y.7"), a
lower alkylsulfonyl group (e.g. a C3. 7.6
alkylsulfonyl group such as methylsulfonyl,
ethylsulfonyl,  propylsulfonyl and hutylsulfonyl), an
arylsul.fonyl group  (e.g. a Q.10 arylsulfonyl group
such as :henylsulfonyl and  naphthylsulfonyi) are
used. The "heterocyclic group" of 5 the
"heterocyclic-, group optionally having a substituent"
may have _ to 5, preferably 1 to 3 of the
above-described  substituents at replaceable positions
of the heretocye' is  group and, when the number of
substituents is 2 or more,  respective substituents
may be the same or different. "amino group optionally
having a  10 Examples of the term a  substituent" as
used herein include an amino group  optionally having,
for example, 1 to 2 of the above- described
"hydrocarbon. groups optionally having a  substituent"
as .a substituent. A preferable substituent 15 which
may be possessed by the "amino group" is, for example,
a C'1_6 aiky], group optionally having a subs ti
:.uent, and a  C;6_i0 aryl group optionally having a
substituent. As a  



substituent which may be possessed by the "GI." alkyl
group"  or the "t`f-ic; aryl group", the same
substituents as those 20 which may be possessed by the
"hydrocarbon group" as  described above are used. The
"lower alkyl group" of a  term "lower alkyl group
optionally having a substituent" as  used herein
refers to, for example, a C1_F alkyl group such  as
methyl, ethyl, propyl, isopropyl, butyl, isohutyrl,
sac 25 butyl, and tent-butyl, and may have, for
example, 1 to 3 of 17  substituents which may be
possessed by the "hydrocarbon  group" as described
above. The "lower alkoxy group" of the  term "lower
ai.l-ox.>> group optionally having a
subsi_:i_i::ren.i::  as used herein refers to, for
example, alkoxy group 5 such as methoxy, ethoxy,
propoxy, isopropoxy, butoxy,  i.sobutoxy, sec-hutoxy
and tert-butoxy and may have, for  example, _ to 3 of
substituents which may be possessed by  the
"hydrocarbon group" as described above. The term
"benzene ring optionally having a  10 surstifuent" as
used herein refers co, for example, a  benzene ring
optionally having _ to 2 substituents selected  from a
halogen atom (e.g. fluorine, chlorine, bromine and
iodine), a hydrocarbon group optionally having a
substituent, an amino group optionally having a
substituent, 15 an amide group (e.g. a C,_3 acy;lamino
group such as  



formamide and acetarc i.de) , a lower. al_koxy group
optionally  having a substituent, and a lower
alkylenedioxy group (e.g.  a C30 alky:Lenedi.oxy group
such as methylenedioxy and  ettaylened.ioxy) at
replaceable positions. As the 20 "hydrocarbon group
optionally having a substituent", the  "amino group
optionally having a substituent" and the  "lower
alkoxy group optionally having a substituent.", .for
example, the same groups as those specifically
described  above are used. When the number of
substituents possessed 25 by the "hydrocarbon group"
the "amino group" and the 18  "lower. alkoxy group" is
2 o.. more, respective ;ubstituents  may be the same
or different. As the "benzene ring  Capt. i.ona.ll~i
having a su bs":i tu.ent", for ex aTC.1: e, a benzen
ring optionally suhsti.tuted with 1 to substituents ..
5 selected from a halogen atom (e.g. fluorine,
chlorine), C1_6 alkyl group (e..g. me .i'lyl, ethyl)
and a mono-Cj_6  alkylamino group is px-efer.able. In
the above Lormulas, R` represents a hydrocarbon  group
optionally having a substit::uent_, an amino group  10
optionally having a substituent or a heterocyclic
group optionally having a substituent As a
pre:i_erable  "hycroc,:irbon group" of the
"hydrocarbon group optionally  



having a substituent" represented by , for example, an
a.lkyrl group (e-g. a t,i_F alkyl group such as
methyl, ethyl, 15 propyl and isopropyl) , an alkenyl
grout:: (e. g. a C2_s alk :ny'l  group such as vinyl),
an ankynyl group (e. g. a C2_6 alkynyl  group such as
ethynyl) , a cycloal=::yl group (e.g. a C3_t
cycloalkyl group such as cyclopropyl, cyclobutyl,
cyclopentyl and cyclohexyl) and an aryl group (e g. a
Cy-1.4 0 aryl group such as phenyl) , particularly, an
alkyl group  (e.g. a C1-k; alkyl group such as methyl)
and a cycloalkyl  group (e.g. a C3_E cyclopropyl such
as cyclopropyl) are  generally used. The "alkyl
group", the "alkenyl group",  the "alkynyl group", the
"cycloalkyl group" and the "aryl 25 group" may have,
for exampls, 1. to 15, preferably 1 to 3 of 19
substituents which may be possessed by "hydrocarbon
group"  as described above (preferably, a halogen atom
such as  fluorine). As a preferable siakistit::aent:
of : the "amino group  tltacnt:" represented by R',
for.  ;: optionally having a subs example, 1 or 2 of a
lower a-ky.l group optionally having a  substituent
and an aryl group optionally having a  substitutet are
used, particularly, one of a lower alkyl  group
optionally having it substituent is used. As the 



such as  10 "lower alkyl group", for example, a Ca-n
alkyl group p methyl, ethyl, propyl, isopropyl, butyl,
isobutyl, sec- butyl and tert:-butyl is used. The
"lower alkyl group" may  have, for example, 1 to 3 of
substituents that may he  possessed by the
"hydrocarbon group" as described above. 1.5 As the
"aryl group", for example, a C,_10 aryl group such as
a phenyl group is used. The "aryl group" may have, for
example, 1 to 5, preferably 1 to 3 of substituents
that may  be possessed by the "hydrocarbon group" as
described above  (preferably, a halogen atom such as
fluorine and chlorine, 20 and a C1" alkoxy group such
as methoxy and etloxy). As the  "amino group
optionally having a substitutet"; for example,  a
phenylamino group substituted with I to 3 of lower
alkoxy  groups (e.g, a C1_4 alkoxy group such as
methoxy), or a  monoalkylamino group substituted with
a lower alkyl group 25 (e.g. a Cr_4 alkyl group such
as methyl, ethyl, propyl, 20  bu.i::`i.i. and
tert--butyl.) is generally used.., As 11 preferable
"heterocyclic group`" e the  a slliistit lentrr
"heterocycl..c group optionally having represented by
R', for example, a. 5-- to 6-membered  heterocyl.ic'
group containing 1 o 3 heteroatoms selected  



from a nitrogen atom, an oxygen atom and a sulfur atom
in  addition to carbon atoms is used. Specific
examples  include 1, 2 or 3-pyrrolidinyl, 2-- or
4-in:idazolinylr 2-,  3- or 4-pyra .alidiryl, p:i
er.9.di.no, 2--, 3- or 4-p -peridyl, 10 1- or
2-piperazinyl, morpho.liny.l, 2-- or 3-thienyl, 2-, 3-
or 4-:Jylldyl., L-f7iZ"y`l '.'lr'-:`Urylr pyrazinyl,
3-pyrrolyl, 3-pyr.':.dazinyl, 3--isothiazoly' and
3-.isoxazolyl. Particularly preferably, a
6-membeere::1 ni trogen containin  heterocyclic group
(e.g. pyridyl) i-s used.. As a preferable  ? 5
substituerit of the heterocycl:i.c group optionally
having a Si;l}J:itl tl:ie.rl't;. Ytl represented C:d
by R', for exampl8, a halogen atora  (e.g. chlorine
and fluorine), _ C1_5 alkyl group (e,g.  methyl and
ethyl), a C1_6 alkoxy group (e.g. metboxy and  boxy) ,
an a.ral.ky'1.+:)xycarhCil ~~_. group (e.g. 07-12
ara.lkyloxy'-' 20 carbonyl such as benzyloxycarbonyl)
and the lil e are used.  As R', for example-, (i) a
lower alkyl. group optionally  having a substituent,
(ii) a lowe r cycloalkyl group  optionally having a
substituert, (iii) a lower alkenyl  ctr-oup opt
ionallly having a substituerit, (iv) an aryl group 25
optionally having a substltuentr (v) a mono- or
di-lower 21  alkylamino group optionally having a
substituent, (vii) an  arylamino group optionally
having a substituent or (vii) a  5- or 6-membered
nitrogen-containing heterocyclic group  optionally
having a substituent is preferable. As the 



5 "lower alkyl group", for example, a Cl_f; alkyl
group such as  methyl, ethyl, propyl, isopropyl,
butyl, pentyl and hexyl  is preferable. As the "lower
cycloalkyl group", for  example, a y-n cycloalkyl
group such as cyclopropyl,  cyclobutvl, cyclopentyl
and cyclohexyl is preferable. As 10 the "lower alkenvi
group", for example, a C2_6 alkenyl group  such as
vinyl, l--propenyl and butenyl. is preferable. As  the
ary.:. group", for exaxpla, a CF_lo aryl group sac. as
phenyl, l-naphthyl and napht hvl is preferable. As the
"lower alkylamino group", for example, a mono--or
di-C.of; 15 alkylamino group such as methylamino,
ethylamino,  propylamino, i.sopropyl.azo.i-no,
butylamino, tert-butylam.i.no,  dime.thylamino,
d:i.ethyl.amino and methylethylamirio is  preferable.
As the "aryi.amino group", for example, a C:g_no
aryl.amino group such as phenylamino is preferable. As
the  5 20 .> or 6-raentt'}erred nitrogen-containing
heterocyclic group",  for example, a 5- or 6--membered
nitrogen-containing  heterocyclic group such as 2--,
3- or 4-'iyridyl is  preferable. As a substituent that
may be possessed by  these groups, for example, to 5
substituents which may be bf the "hydrocarbon group"
as described above are  25 possessed by < 22  



used Further preferable e, amples of RI in: lode i.) a
Ct_6  alkyl group optionally substituted with to 4 of
each of  halogen or a C.]--6 alkoxy group, ii) a
-ycloalkyl group, 5 iii) a C-;-6 alkenyl group, iv) a
C6-lo aryl group optionally  substituted with _ to 4
of each of ! .'.1-5alkoxy, nitro,  halogeno -i-6
alkyl-carbonylamino or halogen atom, v) a  mono- or i
Cl_5 aikyl.ar.:i.no group, vi) a -_o arylamino group
optionally substituted with _ 3 C1-6 alkoxy groups,
and 10 v' i) a 6-membered r_itrogen o:itai.n:irg
heterocyclic group  optionally substituted with 1 to 2
aralkyloxycarl:bonyl  groups. Particularly, an
optionally halogenated (1_6 alkyl  group (e.g. methyl,
chloromethyl, dl.f].uoromethyl,  trichloromet.hyl,
t.ri::1u _? :omethyl, ethyl, romoc-t.hyl, 15
2,2,2-:.rifluoroethvi, pentafluoroethyl, propyl, 3,3,
:- tri1--11-;oropr0pvl, isopropyl, butyl, isobutyl,
se:c butyl,  tort-butyl., 4,4, 4-trifluorobutyl,
pentyl, i s'openty .,  necpentx]., 5,5,5-t
rifluoropentyl, hexyl, and 6, 6, 6-
t:r.i.ilucrohexy].), a C;_6 cycloalkyl group (e.ge
cyc].ok:opyl, 20 f:y:'l.Obutyl, cyclopentyl and
cyclohexyl) or a raono-Ct-6  alkylamino group (e.g.
methyl.amino, ethylamino, propylamino,
isopropylamino, butylarr:.ino and tert-butylamino) is
generally used, and among them, an optiona:ll.,ly
halogenated  Ci_6 alkyl group or a mono-C_1._6
a].ky].am.ino group, 



25 particularly, an optionally halogenated :I-c, alkyl
group, 23 (e.g, methyl., ethyl and  inter alia, a
C1-:; alkyl group propyl) is preferable. formula, R 2
represents a hydrogen atom or  In the above a
hydrocarbon group optionally having a subs. ituent. As
R`,  a hydrogen atom or a lower (Cy_5) alkyl group
optionally  having a substitueht is preferably used,
irtore preferably, a  hydrogen at. ,rzt or a lower
(C1_5) alkyl group, particularly, a  hydrogen ator:i
l_s enerally used. i n the above formula, R3
represents a hydrogen atom, a hydrocarbon group
optionally 1J having ubs....ttu-nt or a. h terocyclic
group optionally  "  having a sL?bst:i.tu(-nt As a p-
eferable hydrocarben group  of the "h.yd.roca-bon
group optionally having a su.bstit_uent"  represented
by R3, for exam=le, an alkyl group (e.g. a C1.-6
alkyl group such as methyl, ethyl, propyl and
isopropyl), 15 an alkenyl group (e.g. a C2_6 alkenyl
group such as vinyl),  an al.kynyl. group a C2_r,
alkenyl group such as ethynyl.),  and a cycloal.kyl
group (e.g. a C3_6 cycloalkyl group such as
cyclopropyl, cyciohutyl, cyclopentyl and cyclohe.xyl.`
and an  aryl group (e.g. a CE-14 aryl group such as
phenyl), 



20 particularly, an alkyl group (e.g. a Cis alkyl
group such  as methyl) and an aryl group (e.g. a
(36-14 aryl group such  as phenyl) are generally used,
The "alkyl group", the  "`alkenyl group", the "alkynyl
group", the ""cycloalkyl  group", and the "aryl group"
may flha'v"eet, for example, 1 to 5,  preferably 1 to
3 substituents which may be possessed by  25 24  the
"hydrocarbon group" as described above (preferably a
halogen atom such as fluorine). As a preferable
"heterocyclic group" of the  "heterocyclic group
optionally having a substituent"  > represented by
R.3, for example, a 5- or 6-membered heterocyclic
group containing 1 to 3 heteroatoms selected  from a
nitrogen atom, an oxygen atom and a sulfur atom in
addition to carbon atoms is used. Specifically,
examples  include 1-, 2- or 3-py.rrol.idi.nyl, 2- or
4-imidazolinyl, 2-, 10 3- or 4-pyrazolidinyl,
p.Lper.idino, 2-, or 4-piperidyl,  or. 2-
;i.perazinyl, morpholii yl, 2- or 3-thienyi, 2-, ox
4-oyr.i.dyl.r z 2.-- or. 3-fury' pYazinyl,
2-pyrimidinyl, 3- =`  pyrrolyl, 3-pyridazinyl,
3-isothiazolyl, and 3--isoxazolyl.  Particularly
preferably, a 6-membered nitrogen-containing 15
heterocyclic group (e.g. pyridyl) is used. As a
preferable  



substituent of the "heterocyclic group optionally
having a  substltuent" represented by R`T for example,
a halogen atom  (e.g. chlorine and fluorine), a C1_6
alkyl group (e.g.  met'-hyl and ethyl), a CI-6 alkoxy
group (e.g. tethoxy and 20 ethoxyi, an
aralkyloxycarbonyl group (e.g. C-_12 aral.kyl.oxy-
carbonyl such as benzyloxycarbonyl), an amino group, a
mono-CI...F alkyklamino group (e.g. methyiamino and
ethylamino) , a di-Ci_.-,, alkylamino group (e.g.
dimethylamino  and diethylamino) are used. R3 is
pre:i'.erabl.y, for example, 25 (i) a hydrogen atom,
(ii) a lower alkyl group optionally having a substi
tuent, (i.i.:i) an aryl group optionally having  a
sub_;tit.ierit, and (i.v) a 5-- or 6-membered
heterocyclic  group optionally having a. substituent,
and, for example,  (:i.) a hydrogen atom., (i.i) a
lower alkyl group, (iii) a 0--1c 5 aryl group
optionally having a substituent, and (iv) a 6--
membered nitrogen-containing heterocyclic group
optionally  having a substituent are more preferable.
Examples of the  substituent include a halogen atom, a
CI-6 alkyl group, a C1._  s. alkoxy group, an amino
group, a mono-C1_E; alkylamino group 10 and a di-Ci_6
alkylariino group. More preferably, R3 is a .
hydrogen atom, a phenyl group, or a 2--, 3- or
4-pyr__'Ldyl group. Particularly preferably, it is a
hydrogen atom. In the above formula, X represents
CI-rn4, NO, C} or S  



(wherein }14 represents a hydrogen atom or a
hydrocarbon  15 group optionally having a
substit.uent). :x3 represents CHR4", NR `'( 0 or S
(wherein R41 represents a hydrogen atom or a
hydrocarbon group optionally having a substituent) As
R4  or R4" a hydrogen atom or a lower (Ci_) alkyl
group  optionally having a substituent is preferable,
and a 20 hydrogen atom. is generally used. X is
preferably CHR"  (wherein P4 is the same as defined
above), 0 or S.  Alternatively, X is preferably CHR`
or _vR" (wherein l is  the same as defined above) . Xa
is preferably C5R4a or NR4a  (wherein R" is the same
as defined above! . in the above 25 formula, Y
represents C, Cr or N, Preferably, it is C or 26  CH.
ye represents C, CH or N. Preferably, it is C or CH.
In the above formula, the A ring or the A ring
represents a 5- to 7-membered oxygen atom-containing
heterocycle optionally having a suhst:ituent. Examples
of 5 the "5- to 7-membered oxygen atom-containing
heterocycle"  include 5- to 7-membered (preferably 5-
or 6-membered)  heterocycle optionally containing I to
3 (preferably 1 or  2) of one or two different atoms
selected from a nitrogen  atom, an oxygen atom and a
sulfur atom in addition to 10 hydrocarbon atoms and
oxygen atoms. The ring is preferably  a ring
represented by the formula; 



wherein E represents (i) CH2CH2, (id.) CH=CH, (iii)
CH20, (ii%!)  OCl-12, (v) C1-125 (0) q' (wherein q' is
an integer o of 0 to 211,  (vi) S ((., q' C}{2
(wherein q' is the same as defined above), 15 MO
CH2NH, (viii) Ni{CH2, (ix) N=N, (3) CH=N, (xi) N==CH
or  (xii) CONH, and n' represents an integer of 0 to
2. E is  preferably (i) CH2CH2, (ii) CH=CH, (iii.)
CH20, (iv',) OCH2, (v)  CH-NH, (vi) 1IHC I2 (vii) N=N,
(viii) CH-114 or. (:i.x) N=CH, and  especially (i)
CH2CH2 or (i:i-) C,H=CH, Specifically, an 20 oxygen
atom--containing 5-membered heterocycle such as 2, 3-
dihydrofuran, furan, 1, 3-dioxol, oxazoline,
isoxazole,  1,2,3-oxadiazole and oxazole, and an
oxygen atom-containing 27  6-membered heterocycle such
as 2H-3,4-dihydropyran, 2H-- pyran, 2,3 _ehydro l,4
dicxane and 2,3-dehydromorpholine  are prere.r abie..
More preferably the ring is a ring  represented by the
formula. 5 Wherein n is the same as defined above.
Specifically, for  example, 2, 3--dihvdrofuran, furan,
2I-I--3, 4-d.ihydropyran, and  2H-pyran are generally
used. As a substituent of the A ring and the A' ring,
for  example, a halogen atom (e.g. fluorine, chlorine,
IDromi-ne  10 and iodine.), a lower alkyl group
optionally having a substituent, a cycloalkyl group
optionally having a  substituent, a lower alkynyl
group optionally having a  



substituent, a lower alkenyl group optionally having a
substituent, an aryl group optionally having a
substituent, 15 a lower alkoxy group (e.g, a C1_6
alkoxy group such as  methoxy, ethoxy, propoxy,
isopropoxy, butoxy, isobutoxy,  sec-butoxy and
tert.-butoxy), ;n aryloxy group (e.g. a C6-1e  aryloxy
group such as phenoxv), a lower alkanoyl group (e.g.
fora:lyl, a C1_.6 alkyl-carbonyl group such as acetyl,
20 propionyl, butyryl and isohuty.r.yl) , an
arylcarbonyl group  (e.g. a C6.-10 aryl.-c rboriyi
group such as a benzoyl group  and a naphthoyl group),
a lower alkanoyloxy group (e.g. fornlyioxy; a C1-c
alkyl-carborty oxy group such as acetyloxy,
e:oplonrioxy, butyryloxy and 1sobu. Vryl. C)y',r an
a:.yI.carhonyloxy group (e.g. a C6-1o
aryl-i_::tib.::)[l. Y.(Ixy group  such as benzoyloxy
and naphthoyloxy) a car:bcxyl group, a  5 lower
a.koxyc.arbonyl group (e.g. a C1._6 al.kaxy-carbonyl
group such as methoxycarbonyl, ethoxycarbonyl,
propoxycarbonyl, isopropoxycarbor:yi, hutoxycarbonyl,
isobutoxycarbonyl. and tort-bui:.ox ycarbonyl) , an
aralkyloxycar:bonyl (e.g. a C,.lr
r_r.alkyloxy-carbonyl group 10 such as
.benzyi.oxycarbonyl), a carba7Ttoyl group, a mono-,
di- of tri-h aiogeno--lower alkyl group (e.g. a mono-,
di--- or  C Icromethyl,  t.ri hal.oeno -- C; -q alkyl
group such as ci7 2, 2, tr.':.flucroethyl) ,  



dichloron-.ethyi, trifluo:roa:ei:hyl and an ox0 group,
an amidino group, an imino croup, an amino  i.`;
group, mono-lower al.kylamino group (e.g. a mono-C,-c
alkylas:ino group such as methylamino, ethylam.no,
propylami.no, i s op.r:opylamino and butylamino), a
di.-Lower:  alkyl.am.nc: group (e.g. a di-C1_4
alkylamino group such as  dimethyl.am:.ino, di ethyl
amino, dipr:opylam.i-no, 20 d.ii.sopropylamino,
dibutvlamino and methylethyl.am .nc) , a 3- to fi
membered cyclio amino group optionally containing 1 to
3 heteroatoms selected from an oxygen atom, a sulfur
atom  and a nitrogen atom in addition to carbon atoms
and one  nitrogen atom (e.g. a 3- to 6--membered
cyclic amino group 25 such as aziridinvl, azetidinyl,
pyrrolidiny.l, pyrrolir_yl, 29 pyrroly'l,
1lat_ciazoiyl-, pyrazolyl, imidazo.lidinyi, piperidyl,
morpholinyl, dihydropyi:idyl, pyridyl,
N-met1iylpi1::1:r.azi.ny-1  and an alkvlenedioxy group
(e. a. a C''_-3  ai ylenedioxy cjrcup such as
methyiened.:ioxy and 5 ethylened.oxy), a hydroxy
group, a nitro group, a cyano  group, a rr:erc:apto
group, a sulfo group, a sUlrl.Ilo group, a  phosphc:no
group, a sulfamoyl group, a monoal.kylsulfamoyl  group
(e.g. a mono-C,-.q, alkyisill famoyl r: up such as N
moyl-, N-ethylsulfamoyl, N-propyl.sulfamoyl, N-
mc-thyl- -jilfa 



10 i .opropylsulfamoyl and N-hutylsu.7.far"oyl) , a
d:i.alkylsul.famoyl grout; (e.g. a di-01-c. alkyl.
sulfamoyl group  such as N, N dimathyl;;Ulfamcyl, N,
N-d:i.c:t:ilylsuifallacy -, W,N-- dipropylsuifamoyl
and Cd,i dibut_v.':-su famoylj, an alkylthio  group
(e.g. a 0,-5 alk_y'ithi_> group such as rmethylthio,
15 ethylti-hio, propylthio, isopropylthio, butylthio,
sec- butyl.thio and tert-butt' .t:h:i.o) , an arylthio
group (e.g. a.  C6_10 arylthio group such as
phenylthio and naphtyithlo) , a (e.g. a Ci-6
alk_yisulfinyl group  owe alkylsulfinyl group such as
me tYiylsulfiny.7., ethylsulfinyl., propylsuifiny].
and  20 butylsulfinyl), an arylsulfinvi group (e.g. a
C-1o  arylsuilinyl group such as phenyl sti ir:yl. and
naphthylsilfir:y.':.i , a lower alkylsulfonyl group
(e.g. a ,CA fi  alkylsulfonyl nrou;; such as
methylsulfonyl, ei:.hylsulfonyl,  propyisul:Eoriyl.
and butylsul tonyl.) , and an aryl.sulfony_ 2.5 group
(e. as. a arylsulfonyl grou.i:p such as 30
pher_ylsulfonyl and nar:hthylsulfonyl; are used. The
"lower  alkyl group", the "lower al.tienyl group", the
"lower alkynyl  group", the "lower cyc.r.-:ai yl
group", and the "ariyl growp" - - may have, 1 to 5,
preferably 1 to 3 subst:it:u.ents which may  be
possessed by the "hydrocarbon group" as described
above. 



Preferable subst.i.tuents of the A ring and the z'
ring  include a halogen. atom, a C.i._F alkyl group
optionally having  Cz- optionally having a  a substi
cent, a alioxy g substituent, a hydroxyl group, a
ni.tr.o group, a cyano group,  10 an amino group
optionally having a substituent, and an oxo  group.
The subs t_it lent" cf the "C]-.e alkyl group
optionally having a s uent the "C1_6 alkoxy group
optionally having a :ubstituent", and the "amino group
optionally having a substituent" represent s, for
example, 1 subst:Ltue:nts that may be possessed by the
"hydrocarbon  group" as described above. The A ring
and the A' ring miay  have 1 4, preferably 1 or 2 of
the above-described  subatituents at replaceable
position., depending on a size  of the ring and, when
the number of substitue.nts is 2 or 20 more,
respective substituents may be the same or different.
Examples of the A ring and the A` ring include:, for
example,  f7" yy  J~t 31  wherein a is as the saes
defined above, and R5 represents a  hydrogen atom or I
or. 2 substituents described as the  "preferable
suhstituents of the A ring and the A` ring"Among them,
the ring wherein R5 is a hydrogen atom, or a C1- 



b alkyl. group optionally having a substituent,
particularly,  P5 is a hydrogen atom (an unsubstituted
A ring and an  unsubstituted A` ring) is generally
used. In the above formula, the B ring represents a
benzene  ring optionally having a substituent. The
substituent of  10 the B ring includes, for example,
"substi-.uents" of the "benzene ring optionally having
a substituenr" as described  above. Among them, a
halogen atom or a lower (Cl-6) alkyl  group)
optionally having a substituent: is preferable and,
particularly, a halogen atom or a lower (Cl_r) alkyl
group 15 (preferably Inet_hyi) is generally used. The
"substituent"  of the "lower ;C;~j alkyl. group
optionally having a  substituent" represents, for
example, substituents that may  be possessed by the
"hydrocarbon group" as described above.  The B ring
may have I or 2, preferably 1 of the 20 substit:ue:nts
at replaceable positions and, when the number  of
substituents is 2, respective substituents may be the
same or different. Preferably, the B ring is, for
example, 32 here.. ? represents a hydrogen atom, a
halogen atom, a  lower. (01_(,) alkyl group option lly
having a subs"ituent or  a lower (01_6) alkoxy croup o
;tiona.'..ly having a sanstit_uent.  RE is preferably,
for example, a hydrogen atcm, a halogen 5 atom or a
lower (CA.-6)alkyl. group (pre-erably methyl). More  



preferably, it is a hydrogen atom. in the above
:[orm:u.'.a, m represents an integer of 1 to  4.
Preferably, in is an integer of 1 to 3. More
preferably,  m is 2 or 3, parti.cularly, m is
preferably 2. in the above 10 formula, n. represents
an integer of 0 to 2. Preferably, n  is an integer of
0 or 1. Particularly, n is preferably 0.  Examples of
1  include 33  yx ~a wherein B4' represents a
hydrocarbon group optionally  having a substi-t.uent,
and other respective symbols are the  same as defined
above. Preferably, R43 is lower Q03)  5 alkyl
optionally having a sabstituent. As preferable
examples of  A' I wherein respective symbols are the
same as defined above  in are exemplified. Among them,
4 wherein respective symbols are the same as defined
above  are preferred. in addition, or  



e3 wherein respective symbols airs the same as defined
above  are preferably used. Among them, 35 wherein.
respective symbols are the same as defined above  are
preferred. Particularly, wherein respective symbols
are the same as defined above is  referred. Examples
of  include All 36  wherein respective symbols are the
same as defined above. As preferable examples of a
aA~.: J nfi~ R3 Rs  II  54 1 5 wherein respective
symbols are the same as defined above  are
exemplified. Among them, ra f3 R3 , 1H  wherein
respective symbols are the same as defined above is  



preferred. In addition, 3 (ice, (fly  k B k or  (iii)
wherein respective symbols are the same as defined
above  are preferably used. Among them, wher;=.::in
respective symbols are the same as defined above  5
are preferred. Further, 38 \{ Nr H e w it wherein
respective symbols are the same as defined above  are
also preferred. Particularly, fl B /\~ R3 wherein
respective symbols are the same as defined above is
preferred. 5 As the compound (1) of the present
invention, for  example, compounds having the
following structural  :formulas: 



3 /  0 4 ~ ~:..~N kR1  -E t F as N,''` R' RG H wherein
respective symbols are the sane as defined above.  are
particularly generally used. Preferable examples of
the compound ;T) include  compounds represented by the
formulas: 40  da a t,a Jt  t,'t.f, r1"r~ t f 111
wherein respective symbols are the same as defined
above.  In addition, preferable examples of the
compound (I)  in_c'ude a compound in which R'
represents (1) a lower alkyl  group opti_onail.y
having a subsni.tuent, (i.i) a lower  cycloalkyl group
optionally having a substituent, (iii) ._  lower
alkenyl group optionally having a ubstituent, (i.v) 4
l 



an aryl group optionally having a substituent, (v) a
mono- or iii-lower aikylarr:ino group optional ly
having - substituent, (vi) an ,arylamino group
optionally having  substituent or (vii) a r or
G--membered nitrogen-containing 5 heterocyclic group
optionally having a substitutet, R`  represents a
hydrogen atom or a lower (C1_6) alkyl group
optionally having a substituent, R3 represc.nts (i) a
hydrogen atom, (ii) a lower alkyl group optionally
having a.  sub Lituent or (iii) an aryl group
optionally having a 10 sF:tb titue.rt., X r-presents
-HR or C7R' (R represents a  hydrogen atom or a lower
(0':;) alkyl group optionally  substituted. with an
oxo ;Troup) , Y represents C, CH or N  (provided that,
when X rep cents CH 2, `_ is C or CH) go*  represents
a si nu l'e bond or a CF CJ: ble: bon and .T-: ring J5
represents a to -membered oxygen atom containing
heterocycle optionally having a substi.tuent, a B ring
represents a benzene ring optionally having a
stbstituent,  and m is 1 or 2. More preferably, the
compound is a compound in which  20 Ri represents i) a
C16 alkyl group optionally substituted  with 1 to 4 of
each of halogen or a Cy_ alko y group, ii) a  C3-6
ycloalkyl group, i.ii) a Cz_s al tieiiyl group, iv) a
C6_10  aryl group optionally substituted with 1 to 4
of each Of  C].s al}oxy, nitro, halogeno C:,_s
alley.':. eari:ronyla ii.r,._F or a  



2.J  /.. halogen aLom, v) a mono-- or d'_-:.l_s d.~.
%l?ell,. .-'IEO group, vi) a 42  Q..10 ar_vlatrinc
group optionally substituted with I to 3 011E  aikoxy
groups or vii) a G--membered nitrogen--containing
heterocyclic group optionally substituted with 1 to 2
C7_11  araalkyloxy-carbonyl groups, R2 represents a
hydrogen atom 5 or a lower (CI_r) alkyl group, R3
represents (1) a hydrogen  atom, (ii) a lower (C1..6;)
alkyl group, or (iii) a C6_14 aryl  group, x
represents CHR4 or tJR' (w2:erein I:`' represents a
hydrogen atom or a lower (Cp6) alkyl group optionally
substituted with an oxo group), Y represents C, CH or
N 10 (provided that, when X represents CH-, Y is C or
C;H) , a g  represents a single bond or a double bond,
an A ring represents wherein respective symbols are
the same as defined above,  a B ring represents 15 IY
4~ R03 represents a hydrogen atom, a halogen atom or a
lower  (Ci_6) a_ikyl group, and in is 1 or 2. 



4 3 Among them, a compound represented by the formula:
C f R1b  XC R6b  wherein R-v represents a t:1-6 alkyl
greug, 6b re pr;:;senE.:.s a  hydrogen atom or a
halogen atom, n is 0 or 1, b  represents a single bond
or a double bond, and when X s  5 CI1 a.  represents a
single bond or a double bond, and when Xb is  a bond
or a salt thereof is preferred.  represents a In
addition, a compound represented by the formula:  ig
1b  A" R wherein RE" represents a C1_6 alkyl group,
X1 represents CF---, NH or NCHO, R'' represents a
hydrogen atom or a phenyl group,  ... represents a
single bond or a double bond, 



44  E; represents CH2CH7, CH=CH, C}i20, CONH or CH2NH,
nc represents it or IF an A' ' ring represents an
oxygen atom-containing 5- or 6 membered heterocycle
opt i_onal. i-y having 1 or 2 C1-f, alkyl  groups
optionally substituted with a hydroxyl group, and a B'
ring represents a benzene ring optionally substituted
with a halogen atom or a salt thereof is also
preferred.  Among them, a compound in which when X' is
CH or NCHO,  ... is a single bond or a double bond,
and when X' is NHO, 10 dP. is a single bond, or a salt
thereof is also preferred.  The compound (I) is
particularly preferably (S,-N-[2-
(1,6,7,fi-tetrahydro-2I-in_deno[5,4-b]furan-8-
yl)ethyl]propionamide (gener-al name: hamelteon)
(hereinafter referred to as Compound A in some cases)
15 The compound (I) is the known compound useful an
agent for preventing or treating sleep disorder,
described  in OP-A-10-287665, and can be produced
according to the  known methods such as the method
described in the  -publication or the like. 20 The
t:ab:)le:t: :::i_ the presertt invention contains
about 3 %  by weight (WISH) or more of such a hardly
soluble active  ingredient based on the whole tablet.
When a content of  the hardy; soluble active
ingredient is less than this  



amount, originally, a variation in dissolution
behavior of 25 the active ingredient is extremely
small in the tablet. 45  The tablet of the present
invention contains such a hardly  soluble active
ingredient in an amount of preferably about  55% by
weight (w/ w) or more, more , referably about 7r by
weight (w/ w) or more, particularly preferably about
10% by 5 weight (w w) or more. In addition, a content
of the hardly  soluble active ingredient in the tablet
of the present  invention is usually not more than
about 50% by weight  (w/w}. The tablet of the present
invention cont:,_::i.r:s magnesi.um.  0 stearate..
Magnesium stearate is a C103er.al-use l.ubr.icant,
and is available as a cocm:mmercial oroduct:. Such a
commer.'ci_aily av 1 akl.e. product: of magnesium
stearate  usually contains components other than
magnesium stearate.  In the present .nvention, from a
viewpoint of regulated 15 variation in dissolution of
an active ingredient and  improvement in a rate of the
dissolution, magnesium  stearate in which the
proportion of steari:=, acid in a fatty  acid fraction
(the sLearic acid content ratio) values about  90% or
more is suitably used. The stearic acid content 20
ratio is calculated according to the method described
in  the Japanese Pharmacopoeia, 14th Edition. The
tablet of  



the present invention preferably contains magnesium
stearate in an amount of about 0.7% by weight. (w,!w)
or more  based on the whole tablet. The upper limit of
t:he ='S magnesium stearate content is not
particularly 1 . l:f ted, but 46  usually is not more
than. about 2% by weight (w/w) based on  the whole
tablet. The tablet of the present invent .on contains
hydroxylpropylcellulose having a viscosity of about 1
to  5 about 4 mPa^s (preferably viscosity of about 2
to about 3.1 mPa-s). Fydroxpropylcellulose is a
general-use b-nder, and  usually, when it is used as a
binder for the tablet,  h_vdroxypropy'cellulose having
a higher viscosity is used.  The present invention is
characterized in that .i.0 ]":ydroxypropyLCe_lulose
having a relatively low viscosity is  . Such h'<3r.
,x}'propy e_ellu:c:se is available-:, for example,  as
a commercially available product (e.g. SSL type, SL
type,  tai ppon Soda Co,, Ltd,). i.5 n" g olio, by
roxypropylcelluiose having a lobo  m.i.:n_:r.a.l
obtained by repetition o ;urification is preferred,
and iiyd:r< :~pr.:_;pylcelluiose having a residue on
ignition of  not more than about 0.2tr as teasur._sd
after inn tior: at  60050C is preferred. Further,
hy_iro _ypropyic_:,-lul.ose 



20 which is soluble in rrat_er and a polar organic
solvent such  as an alcohol at normal temperature and
has greater  solubility in water is preferred. In the
present specification, a numerical value of a
ri:cosily a numerical value of a viscosity as measured
.'~? using a 2% Aqueous Solution Type B Viscometer at
20CC. 47  The tablet of the present invention
preferably contains about 31 by weight (w/w) of such a
hydroxyp.e:opylcell.ulose based on the whole tablet.
The tablet of the preset-.it invention may optionally
contain other active ingredients, and other components
such  as other additives. The tablet of the present
invention can be produced by  mixing a hardly soluble
active ingredient, Magnesium  stearate, and
hydoxypropyicellulcse having a viscosity of 10 about _
to about 4 mraas as well as other optionally
incorporated components at a predetermined ratio, and
compressing the mixture to tablets according to a
normal  method which is used for preparation. More
specifically, the tablet: can be produced, for  15
example, by the following method. After a hardly
soluble active ingredient and  optionally incorporated
components (excipient, etc.; are  



homogeneously mixed in a fluidized bed granulation
dryer,  the mixture is sprayed with an aqueous
solution in which 20 hydroxypr.opylcel_ulose having a
viscosity of about 1 to  about 4 mPaas is dissolved to
granulate in the dryer, and  then, dried in the same
dryer. The resultant granules are ground to obtain a
particle  size-adjusted powder. 25 Magnesium stearate
and optionally incorporated 48  components
(disintegrating agent, erc, j are added to the  part
i.cle size-adjusted powder, and mixed to obtain
granules  for making tablet. The granules are
compressed into a tablet on a tablet  press to obtain
an uncoated tablet, The resultant uncoated tablet is
sprayed with a film  coating solution in a film
coating device to obtain a fil>i  coated tablet.
According to the present invention, since an:  10
dissolution _, of a hardly soluble active ingredient:
is  improved, and the dissolution rate is converged to
an  appro> mate defined value, the tablet of the
:..resent  invention has a regulated dissolution
variation of a hardly  soluble active ingredient. In
the p.-resent specification, 15 the regulated
dissolution variation means that a similarity  



factor (f1 funct:i.on) which is an index for assessing
equality of dissolution behavior between preparations
with  the same f'::;rmu:lat:i.oni i.n arbitrarily
selected different _  l::;Ls is r0 to 100. The
similarity, factor (f2 function) is  20 preferably 70
to 100. The same formulation means that names and
amounts of  components to be incorporat=ed are
substantially the .same,  and lots of components to be
incorporated may be the sam_:  or different. 2r The
similarity' factor is expressed by the following 49
equation. Equation: f2=50 logfC1(1/n) E (At
Bt)21-.)x100} t_1  wherein At. and Bt are average
dissolution rates of a test  preparation A and a test.
preparation B, respectively, at 5 each dissolution
comparison time point, n is the number of  the time
points at which an average dissolution rate is
compared, and is not less than 6, the test preparation
A and the test preparation B are  preparations with
the same formulation in arbitrarily  10 selected
different 2 lots, the dissolution comparison time
points are set as  



follows: (1) when average 85% or more of a hardly
soluble active  ingredient in the test preparation A
is eluted in 15 to 30  15 minutes: 15, 30, 45 minutes,
(2) when average 85% or more of a hardly soluble a
-t:lve  in red:ir::ol: in the test: pr :parat .onz A
LS ~~IIILE.d after 30.  m:inu.tes or. more but in a
dei`:i.ne::i test time: .'a.i 4, 2.'a/4, 3Ta/4, '.fa,
wherein Ta represents a suitable  20 time point at
which the average dissolution rate of the  test
preparation A attains about 85%, ;3) when average 85%
or more of a hardly soluble active 50  ingredient in
the test preparation A -is not eluted in a  defined
test time: Taf 4, 2Ta/4, 3T-a/4, Tar wherein Ta
represents a suitable  time point at which an average
dissolution rate attains  5 about 85% of an average
dissolution rate of the test  preparation A in defined
test time. The tablet of the present invention can be
:-;rally  a:_lrain-i aered according to the usra reg:i
men . lit Sp::?c:i.fi.asl1y, fon: :example, 4 to :1.6
n-mg of hardly  soluble active ings:e::ii.ent can be
orally administered once a  day before going to bed. 



Examples  1S The represent nvcnti3n will be described
in more  detail by the following Reference Examples
and Examples,  but the present invention is not
limited thereto. In the followin.g Examples, as
hydorxypropyl.ce7.lulose  (viscosity of _ to 3.=4
mP'a-s}, I to _ g of  20 hydroxypropylcellulose that
is precisely weighted, and has a residue on ignition
of not more than 0.2% as t::east red  after ignition
at 60050C was used. In the following Examples and
Comparative E:.-amples, as  a preparation additive,
products which meet mete Japanese.  ZS
PP:armac:cpc::e:ia, 9th Edition or the Phaa:rnace
t:i::l 51  Excipients Standards 2003 were used,
provided that among  preparation additives, as
magnesium stearate, products  which meet the Japanese
Pharmacopoeia, 14th Edition is used  in the same
manner as other preparation additives, and 5
particularly, magnesium stearate having a stearic acid
content ratio of about 90% or more (TAIHEI CHEMICAL
INDUSTRIAL CO., LTD.) was used. Reference Example 1 10
After Compound A, lactose and corn starch were
homogeneously mixed in a fluidized bed granulation
dryer  according to the formulation in Table 1, the
mixture was  



sprayed with an aqueous solution in which
hydroxypropylcellulose had been dissolved to
g4ranulaLe in 15 the dryer, and then, dried in the
same dryer. The  resultant granules were ground with a
1.5 m$ punching  screen using a power mill to obtain a
particle size-- adjusted powder. Corn starch and
magnesium stearate were  added to the particle
size-adjusted powder, and mixed in a 20 tumbler mixer
to obtain granules for making tablet. The  granules
were compressed into a tablet weighing 130 mg on a
tablet press using a 1.0 mm4 mallet to obtain an
uncoated  tablet. The resulting uncoated tablet was
sprayed with a  solution of titanium oxide,
hydroxypropy1methylce.llulose 25 2910 in which yellow
iron sesquioxide had been dispersed, 52  and
copolyv.i.done in a film coating device :o obtain each
about 270000 film coated tablets containing 4 3ng or.
8 mg of  Compound A per tablet. Table I -- . A. MS!_
.-. 8 rig  Uncoated tablet Corrr)ound. A 4 . 0 8.0
Lactose 1.0:1..6 97.6  Corn starch 19.4 19.4  



}{ydr:oxypr.:py-':.cell :lose (viscosity 6 to 10
mPa*si l.0 4.0  P'a.ene.sium tearate 1.0 1.0
----------------- ----- ............
....._.....------------._.......,..___...._____...
Film coating 1-lydoxyp; opy.':.me*.Y y cel liilcse
2910 3<.75 3.74  Copolyvidone 0.75 0.75  Titanium.
oxide 0.5 0.5  Yellow '-Op oxide 0. Ol -
------------------------------------------------------
------ ...--------------_..._...
_._______________..m...m._.._.. - 3r i~  T;.?t.a' 3Je0
J.J - - ------- - ---------- ---------- - --
----------------------------------- E.ampl.e :.. Ater
Compound A, lactose and corn starch were
homogeneously mixed in a fluidized bled granulation
dryer  according to the formulation of Table 2, the
mixture was 10 sprayed with an aqueous solution in
which  hydroxypropylcellulose had been dissolved to
granulate in  the dryer, and then, dried in the same
dryer. The  resultant Cranu.ie were around with a .5
rur.,+ punching  screen using a power mill to obtain a
riarti-le si.ze 5 adjusted powder. Corn starch and
magnesium s:.earat:e were  added to this
size--adjusted powder, and mixed in tumbler  



mixer to obtain granules for making tablet. The
granules 53  were compressed into a tablet weighing
130 mg on a tablet  press using a 7.0 rnmc mallet to
obtain a uncoated tablet.  The resulting uncoated
plain tablet was sprayed with a  solution of titanium
oxide, hydroxypropylmethylcellulose 5 2910 in which
yellow iron oxide or red iron oxide had been
dispersed, and copolyvidone in a film coating device
to  obtain film coated tablets of Preparation A
(Comparative  Example) and Preparation B (Example)
containing 16 mg of  Compound A per tablet. The
procedure was repeated three 10 times to obtain each 3
lots cf preparations (Preparation A:  Lot No. Z515A01,
Lot No. Z515A02, Lot No. Z515A03)  (Preparation B: Lot
No. Z5 5G01, Lot No. Z515G02, Lot No.  Z515G03). Table
2
------------------------------------------------------
------------------------------------------------------
-- - ------------ - ---------- Pr parat on_ A
Preparation B  (Comparative (Example)  Example)
Uncoated Tablet Compound A 16.0 16.0  Lactose 09. 6
89.6  Cone starch 19.4 19.4  



Hydroxypropylcellulose (viscosity 6 to 10 mPas) 4.0
Hydroxypropylcellulose  (viscosity 2 to 3.4 mPa-s) 4.0
Magnesium stearate 1.0 1.O --- - --- - -- -
--------------- - - Film coating
Hydroxypropylmethylcellulose  2910 3.74 3.74
Copol.yvid.one 0,75 0.75  Titanium oxide 0.5 0.5
Yellow iron sesquioxide 0.01 Tr-on. se ,qui.o :dale
0.01  -- ----- Total 135.0 135.0
---------------------
------------------------------------------------------
54.  Test Example 1 According to the paddle method in
the Japanese  Pharmacopoeia (50 rpm, 37C9900 ml., of.
water, n=6) , the  dissolution behavior of Compound A
in each 3 lots of  Preparation A (Comparative
Exam,fle) and Preparation B  (Example) was measured.
Results are shoran in Fig. I and  F'.g. 2. 1n
addition, Table 3 and Table 4 show results of  



calculation of each similarity factor. 10 Table 3
Similarity factor of Preparation A  Comparison of
Z515A01 and Z515A02 43  Comparison of ?515A01. and
Z515A03 29  Comparison of Z515A02 and Z5'5A03 45
---------------------------------- - - -
---------------------------------- -----------------
Table 4 Similarity factor of Preparation B  Comparison
of Z515G01 and Z515G02 8:L  Comparlson of Z.5-15GOI.
and Z51'.(;',)3 98  Comparison of Z515G02 and Z515G03
65 --------- - - ----- ----------- industrial- App1.
icabil.ity 15 According to the present invention, a
tablet showing  regulated variation in dissolution of
a hardly soluble  active ingredient is obtained. 55
I. A tablet containing about 3 to about 50% by weight
%i W/) of (Si-N-[2-(l,i,7,S-tetrahydro-2H-indeno[5,r_:
5 b]fu-an-S-yl)ethyl] propionamide based on the whole
tablet,  magnesium stearate, and
hydroxypropylcellu_lose having a  viscosity of about I
to about 4 mPa^s. 






