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1 TABLET CONTAI NI NG HARDLY SCLUBLE ACTI VE | NGREDI ENT
Technical Field The present invention relates to a
tablet, 5 particularly a tablet containing a hardly
sol ubl e active ingredient. Background Art In a tabl et
containing a hardly soluble actjve 10 ingredient, a
variation arises in dlssolutlon behavi or of an . active
i ngredient in sone cases. Since this variation is
associated with a variation in absorption of the

acti verahNgf eAbRPAINTNE RRRBEYOEOLDBLYARCRTVEN INGREDIENT
reaching to a certain level or nore may result in a
variation in efficacy 15 of a nedicanment as well. In
addi tion, even when there is not such a substantia

p&%@hﬁﬁhahtEﬁ%l re desirable that there is no ,
vartatron in quality in products if at all possible.

This i ot Pifted s &S0 Lrueeaplet,
in aII%B%odu%t@g€§§[]sc osure oftﬁ? ﬁiention

Probl eré%lta?rl ‘_jL Sy é&?%ém%% an ey e%%'ltuble active

t5Hs enS|ve stud e as a res f ound
ogt th t. a VISCOSIty of a binder generally 25 used in
P865F & associated with a variation in

Background Art

In a tablet containing a hardly soluble active
ingredient, a variatién arises in 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 -

_cértain level or more may result in a variation in efficacy
of a medicament as well. In addition, even when there is -
not such a substantial problem, it is more desifable that
there is no. varlatlon in quallty in products,. if at all
-poésible. ThlS is not llmlted to a medlcament but is also'

true in all products.

Disclosure of the Invention
Problems to be"éolved by the invention
.The present inventors intensively studied and, as a

result, found out that a viscosity of a binder ‘generally

used in a tablet is associated with a variation in



2 dissolution behavior of an active ingredient, and
further studied, resulting in conpletion of the
present invention. Means to solve the problens 5 The
present invention provides: [1] a tablet containing
fromabout 3 to about 50% wei g (wWw) of a hardly
sol ubl e active ingredient based on the whole tablet,
magnesi um st earate, and hydroxypropyl cel | ul ose havi ng
a viscosity of about 1 to 10 about 4 nPas, [2] the

tﬁ?‘gblﬁ%ﬁ%§*63h§6h$}]ofw@ﬁ“%ékf$%UthkbmleBtth%nd further

hara y SO | e active |ngred|ent in watér is about

[ f?gé\l\ﬁ%gfe?%%%%g]lh? é‘] y so I’éeﬁ {Pl et age Qfgldé%ﬁ Oinvention.

15 active ingredient
is a hardly sol uble conpound represented by the
fornula N $1 82p][ O Q [wherein Rl represents a

drocarbon group.Q II havi ng a substituent, an
eﬁ8SgF8uS gptl%ﬁa 1y ngﬂﬁg a substituent or a

> g§t$28&§§LhF§ dfp ng#lﬁ¥n%ye ydrocafggﬁtltuent’

[1] a tablet containing from about 3 to about 50% weight

(w/w) of a hardly soluble active ingredient based on the
thole : tablet, magnesium ' stearate, and
hydroxypropylcelluleose having a 'viecosity of about 1 to

10 abeut 4 mPars,
t2] the tablet according_to_[l], wherein—solubilityeof the
“_hardly soluble ac£ive ingredient,in’water is about O.QOSetd
aboutil g/L, |

[3] the tablet according to [1]; wherein the hardly soluble
. 15 active ingredient is a hardly soluble compound represented'

by the formula:

[wherein R represents a hydrocarbon ‘group optionally
having.a‘substituent, an amino group optionally having‘a

substituent or a heterocyclic group optionally having a
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group optionally having a substituent, R3 represents a

hydr ogen atom a hydrocarbon group optionally having a
substituent or a heterocyclic group optionally having

a 5 substituent, X represents CHR4, NR4, O or S (R4
represents a hydrogen atom or # hydrocarbon group

optionally having a substituent), Y represents C, CH

or N (provided that when X represents CH2, Y is C or

CH), represents a single bond or a double bond, the

A Syt MRS eSS rdpredents ) Hhpfthejas sxygesr a hydrocarbon
at om cont ai ni ng heterocycle optionally having a

Syshigd Uept.i 2@ 18 r hagihgPr 8Sesitss @i besAene ki ngepresents a
optionally having a substituent, and mrepresents an

| MReYged htbm, 4] a0 hid8etdrbber epfoudd dplidly having a

tabl et 'according to [1], wherein the hardly sol uble

aGhingg iicrRdi gRt 4 S HePerldy2r1Gh bgfofipt &dp@iyi Pt ¢Hhaving a
i ndeno[ 5, 4-b] furan-8-yl)ethyl]propironam de, [5] a

MRLBRG 1o drigulatd g Sadad 1 aiRd, N s sel dii an (af ﬁegzéesents a

hardly sol ubl'e active ingredient in a tablet which

Cc ri f | at.i Dy, u i og _
VPTRECRED GFEH, 8, e BB Mo oL 90 Hving 2

”%Eix%%%i%%%rtﬁic,gl L %%%eﬁ@tcﬁi BP%r ¥ ( rovided that when X

hydr oxypr opyl aving a viscosity of
RSl Gt Sy T T S R CRepraoents o sinale
a[)%h%lr egf | 4 -%%lu%citeedbgriléf eq:ﬁgt I-'? J:.%a’ represehts a 5- to 7-
membered oxygen atomfcontaining hetexocY;le optionally
-having a éubstituent,'the B ring':eéﬁééenfs'a beniene'ring
.optionélly having a substituent, énd m .repfésents an
integer of 1 to 4]

or a salt therebf; |

[4j the tabiet according to'[l], wherein ﬁhe hardly éolublé
active  ingredient is (S)—N-[2-{1;6,7,8—tetrahydro-2H--
ind¢n0[5,4—b]furah-S—yl)ethyl]propionamide,

[5] a method of regulating variation in dissolution of a
hardly soluble active ingrediént in a tablet which
comprises formﬁlating' hydroxylbropy1Cellulose having a
viscosity of 1 to 4 mPa+s into the tablgt,

[6] & the method according | to 51, containing
hydroxypropylcellulose héving a,viscositf.of l1 to 4 mPar*s,
wherein a similarity‘faétor between pfeparationé with the

same formulation in arbitrarily ‘selected different 2 lots,
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4 represented by the follow ng equation is 50 to 100:
n f2=50 log{[1+(1/n) E (At-Bt)2] 0.5 X 100} t=1
wherein At and Bt are average dissolution rates of a
test preparation A and a test preparation B,
respectively, at each dissolutjon conparison tine
point, nis the nunmber of 5 the tinme points at which
an average dissolution rate is conpared, and is not

|l ess than 6, the test preparation A and the test
pripredrite B BY ahdrfdlicwinnsequd ti seisah® to 100:
formulation in arbitrarily selected different 2 |lots,
10 the dissolution conparison tinme points are set as
follows: (1) when averagen 85% or gorg ,—?f a h]?rdly
sol uigPe=g¢x i 1 t]e31® pr pP@f ati on A
S elfgt eaﬁgi n\%{glggg%% At B?S] 30, 45 mnutes, 15
(2) when average 85% or m)re of a hardly sol uble
active ingredient in the test preparation Ais eluted

afRIreidy AW NYHESBOI aFY exviitadd Aideblatdoheshteisneif a test

Ta/4 2Tal 4, 3Tal/4, Ta, wherein Ta represents a

ilelrat ildnea pahat At teBikclhidimmmeragendi ssdipddively, at

rate of the 20 test preparation A attains about 85%

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 aﬁd the test preparation B are

preparations with the same formulation in arbitrarily

selected different 2 lots,

the dissolution comparison time points are set as
follows: - |
(1) when éverage 85% or more of a hardly soluble active
ingredient in the test preparation A is eluted in 15 to 30
ﬁinutes: 15, 30; 45 ﬁinutes,” |
(2) when average 85% or more of a hardly soluble active
ingredient in-the test pteparation 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
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
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(3) when average 85% or nore of a hardly sol uble
active ingredient in the test preparation A is not
eluted in a 5 defined test time: Tal/4, 2Tal4, 3Tal4,
Ta, wherein Ta represents a suitable tinme point at
whi ch an dissolution rate attaifis about 85% of an
average dissolution rate of the test preparation Ain
5 a defined test tine, [7] a tablet which conprises a
hardly sol uble active ingredient, nmagnesi um stearate,

ank vy | ul ose having a viscosity of
about 1 to about 4 nPas, and in which variation in

ditssal utseq,of Bha/MIrdiy, sehekkenactd veepiBsents a suitable
|ngredlent is regulated, [8] the tablet according to

[ HimeMiS 8t S Skilaridy df 864 0at16pr egept e i dd@bout 85%
followng equation is 50 to 100: n f2=501log{[1+(1/n)E

(Ar Bl Zhrepeb0laitssbo1 Wheheifa Al @G 246t aYLERPLation B in

di ssolution rates of a test preparation A and a test
PreRRIFALY tRst @SRREtively, at 15 each dissol ution

conmparison time point, nis the nunber of tinme points

'%B]M'a‘?hté 18YEer H%cg' Séﬁhﬂﬂ@@sr%e hird£9Pa58lple active

and’is not less than 6, the test preparation A and the

tg%%r%&ﬁ%ﬂiétwﬁb&%§iﬁh stearate, and hydroxypropylcellulose
having a viscosity of about 1 to about 4 mPaess, and in
which variation in dissolution of the hardly soluble active
ingredient is regulated,

[8] the tablet according to [1], wherein a similarity

factor represented by the following equation is 50 to 100:

. n ' :
£2=50 log{[1+(1/n)  (At-Bt)*]"° ® X100}
: t=1 :
wherein At and Btlare average dissolution rates of a test
preparatidn A and a test preparation B, respectively( at
each dissolution comparison time point, n,is the number of
time points <at which an average dissolution rate is
compared, and is not leéé than 6,
rthe test preparation A and the test'preparation B are
preparations with the same -formulapion in arbitrarily
sélected different 2 lots,
the dissolution compaiison time point is set as

follows:
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preparations with the sanme fornmulation in arbitrarily
20 selected different 2 lots, the dissolution
conmparison time point is set as follows: 6 (1) when
average 85% or nore of a hardly soluble active
ingredient in the test preparat®on Ais eluted in 15
to 30 mnutes: 15, 30, 45 mnutes, (2) when average
85% or nore of a hardly soluble active 5 ingredient

in the test preparation Ais eluted after nm nut .
or Inor BhBTt AYPLEfef P RBd WestOLT m@’% T/ E‘,ar%QFX/ fomubefe active
3Ta/ 4, Ta, wherein Ta represents a suitable _ti .
SOMIAE S GiH GH t Fa® abBF BGBTEPASAEIORoR it it Thein 15 to 30
test preparation A attajns about 85% 10 (3) when
aWdPadeEeB5%or Hor A DMENHRIM y sol ubl e acti ve

ingredient in the test preparation Ais_not _eluted in )

a (Aef vhen veeragae$dTars, mI%g 40f3m@y harddywigldinle active

‘Ta represents a suitable tinme point at which an

dilsgslagiient r dne t4e atast afsRPEEHicrs Bf idh glBkgge after 30
di ssolution rate of the test preparation Ain a

definvde st et manee b figrta dleideed nvest i BHMAtcor di ng

to the present invention, a tablet showing 20 ‘

r §guldat eWTxAd i atdTer( 4i,n Tassvheredn :BF zehzedepts a suitable

sol ubl e
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

ingredient in.the test preparation A is not eluted in a

defined test time:

Ta/4, 2Ta/4,_ 3Ta/4, Ta wherein Ta represents a suitable

time‘péint at“which,an dissolution rate attéins about 85%
._of-an average dissolution rate of the tést preparation A in

a defined test time..

Effect of the Invention

According to the present invention, a tablet showing
regulated variation in dissolution -of 'a hardly soluble

active ingredient is provided.

Brief description of the drawings
Fig. "1 is a graph .showing dissolution . behavior of ‘a

preparation of Comparative Example.
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active ingredient is provided. Brief description of
the drawings Fig. 1 is a graph show ng dissol ution
behavi or of a 25 preparation of Conparative. Exanple.
7 Fig. 2is a graph show ng desqution behavi or of a

preparation of Exanple. Best Mfde for Carrying Qut the

Invention 5 In-the present invention, the term"hardly
squbIe nmeans that an active ingredient is hardly

Sglybl el nian adueous sobusnhgsushsas:achedy thikdior of a

hardly sol.ubl e IIy a varlatlon in
dP§$RQﬁﬁQHWbéﬁ5%%§% the active ingredient 10 is

extremely small. Therefore, the present invention is
preferably applied to a hardly soluble active
ingredient. In the reset de t|o hardly
&e§$I@°d§b&ﬂq|Q§£q rkﬂ?qty in water

at 20C_is about 1 g/l or Ies g present , |nve t|onOluble
is rmrénpr‘é‘?%ré’gﬁﬁeﬁlﬁpl}‘é‘de‘%lﬁ’é'tFF eac’f‘?% nt

having solubility in water (20C) of b ab §§_ t
| @eansstihat naRe #F ek ee aBPIE S oG bF Y Ag Bﬁi? in an
limt of a degree of hardly solubility E me
| PRVECYE SHLKANT t§RChs agota p‘a@iivc§+lé}|l|dy andri £ 8, ke

the present invention is usuallﬁ app||ed to the active
26 hengreddiventinena i ol 4si NPty hprdly + gpriginally, a

When

‘about 0.005

variation in dissolution behavior of the active ingredient
is extremely‘small.- Therefore, the present invention is
preferably applied to a hardly soluble active ingredient.

'in the preset description, "hardly soluble" specifically

. means that solubility in water at 20°C is about 1 g/l or

iess; The'present invention is more preferably applied to
the active ingredient having eolubility in water (20°C) of
.aboﬁt 0.7 g/L or less, still more preferably 0.5 g/L or
1ees. An upper limit of e degree of hardly solubility (i.e.
lower limit of solubility) ie not particularly limited, but
the present invention is  usually' applied to the active
ingredient haﬁiﬁg solubility in water’(20°C) of about 0.005
g/L or more.

The .hardly soluble -ective ingredient : herein is a |

hardly soluble compound represented by the formula (I):
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g/L or nore. The hardly sol uble active ingredi ent
herein is a hardly sol ubl e conpound represented by
the formula (I): 8 NJtl1 (CB2)mO0O AQ"."~,,, t g3
[wherein R1l represents a hydrocarbon group optionally
having a substituent, an aninoibrOUp optional ly having
a  substituent or a heterocyclic group optionally
having a substituent, R2 represents a hydrogen atom
or a hydrocarbon 5 groupoptionally having a
substituent, R3 represeETS a hydrogen atom a
hydr ocarbon group optiodally havijng a substituent or
a heterocyclic group ogpf¥«gnal ﬂtLaving a substituent,
X represents CHR4, , 0 (R4 represents a
hydr ogen Qm or a hydrocargon group optionally having
It 0 auqpresents C, CH or N

repres singhe bond or a double bond, an A ring
repr esent 3y BSag*loly, 7- nenber ed oxygen at om cont ai ni ng
het er ocycl i} havi ng a substituent, a B ring

represents 21 e ring optionally having a
substituent, and Mrepresents an 15 integer of 1 to

4kwherein R'! represents a hydrocarbon group optionally

having a substituént, an amino group optionally having a
substituent or a heterocyclic group optiocnally having a
substifuent, R? represents a hydrogen atom or a hydrocarbon
group optionally having a substituent, R3 represents a
hydtogen atom, a hydrocarbon group optionaliy having a

substituent or a heterocyclic group optionally having a

w

substituent, X represents CHR?, NR4, 0 or S (R? represents
hydrogen atom or a hydrocarbon group optionally having a
substituent}, Y represents C, CH or N, sesee éépresents a
single'bond or a dpuble bond, an A ring represeﬁts a 5- to
T—membered oxygen atom¥contaiﬁing heterocycle optionally
having a sﬁbstituent, a B ring'represents a,benZene,ring
:optibnallf"having Aa' sﬁbstituent, and m represents_ an
'integer of 1 to 4] |

.or a salt therebf (heréinaffer, simply referfed to as a

compound.of'formula (I) in some cases). When X represents

CHz, Y is preferably C or CH.

Examples o©of the T“hydrocarbon group” of a term
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or a salt thereof (hereinafter, sinply referred to as
a conpound of formula (1) in sonme cases). Wen X
represents CH2, Y is preferably C or CH Exanples of
the "hydrocarbon group” of a term9 "hydrocarbon
group optionally having a subst Ptuent" as used herein
include an aliphatic hydrocarbon group, a nmonocyclic
saturated hydrocarbon group and an aronatlc

Qé‘ﬂ%f?f ko | iy SoE Ba i e Qﬁvifég%%’cgent" as used

a]la%‘erg?/l %f%‘gpa%\r%fbg%%glﬁsgyaggﬁﬁrgéﬁggglmlﬁ rOl‘l%ocycllc

e% t%{-’l C% rgqajf:cg‘?g(é%pglgih léef%?%ﬁebaqiﬁl %ydrocarbon
10

PR, PRI Bl aoBul gec e bl it o,

the "al kenyl group", faor exanple, a I al ken
gridi ewn@%%f ePRbIA-KYANHTPH s eRBnHIL enéflcﬁ@%?keﬁsﬂ alkynyl
group such as vinyl, 1-propenyl, allyl, isopropenyl,

m&%ﬂﬂﬂ %n&YC#§GB&MénHIQ%Pg%ﬂ%réﬂ3PR&%dgrQBPtﬁée ised. As
"al kynyl group”. for 15 exanple, a |ower alkyn rou )
i Sadrketler AR@IPAnd, IPBr CERERPRe, & CﬂQW%ﬂkyﬂ¥¥Ygroﬂ oup 1s
such as ethynyl, propargyl and 1-propynyl is
g@refHIapliseandas op pEdd kyP dreapalkylorgroup such as
exanpl e, a |lower cycloal kyl group is preferable, and,

f oretéwdnpl etaye3_epegprdal kisomFempl sudhitasl, isobutyl, sec-

cyl opropyl,
butyl and tert-butyl, pentyl and hexyl is generally used.
As the “alkenyl group”, for example, a lower alkenyl group
is preferable, and, for_example, a Cy¢ alkenyl group such
as vinyl, l-propenyl,  allyl, isoprepenyl, butenyl and
isobutenyl is generally used. As the “alkynyl group”, for
example, a lower alkynyl groﬁp is preferable, aﬁd, for

| example, a Cz.¢ alkynyl group such as ethynyl, propargyl and
l-propynyl is generally used. As the §Cycloalkyl group”,

for example, a lower cycloelkyl group is preferable, and,

- for example a Cs;-¢ cycloalkyl group such as cylopropyl,

cyclobutyl, cyclopentyl and cyeloheXYl is.generally used.
As the “aryl group”,'for example, a Cg14 aryl gfoup such as
phenyl, 1-naphthyl, 2—naphfhyl, biphenylyl ehd 2—anthryl is
preferable,-fer example, a phenyl group generally is used.

As a substituent which may ‘be possessed by the

~ . “hydrocarbon group” of the “hydrocarbon group optionally
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20 cycl obutyl, cyclopentyl and cycl ohexyl is generally
used. As the "aryl group", for exanple, a C6-14 aryl
group such as phenyl, 1-naphthyl, 2-naphthyl,

bi phenylyl and 2-anthryl is preferable, for.exanple,
.a phenyl group generally is usfd. As a substituent

whi ch may be possessed by the 25 "hydrocarbon group”
of the "hydrocarbon group optionally 10 having a

bStltuenEﬁPEP%ﬁ exaqghsnggaﬂgkg%gﬁﬁggon]ggi%gen atom (e.g.

gr roup, drox rou 0 t|o

aﬁ%%mee Gttt kwo $88p G FOREht | Bndiito “group, a

halo enated Cl1 6 al rou such as thyl
@?’&mﬂﬁ(y”}‘p'dl‘i‘llﬁ‘é?r‘/j&r?é‘thygr uPri HI ofB tly halOgenated

tnfummmmhw eth 2- br onpet

2 lowen @liHydo r@oréiw yerfbnt%ﬁl%‘i %‘?%HY 'b‘?Jo%?/‘Fna%e% Gi-s alkyl
trifluoropropy i sopropyl, but i SO

SGER y) Suchar t2but FELRYLy 4. CHPEGBROBILY! ﬁ%ﬁ%g}?’,—'omethylr
i sopentyl, 10 neopentyl, 5,5, 5- trlfluor0£en yI €¥I chvl
aid iehd cgomeatyy lyor of@bfLPoreMesRyL ral k8% Ydr oup? TREGROethyL,
a Cl-6 al koxy group such as nethoxy, ethoxy, propoxy,

i So@nGpdRLE Inaregthy ] s ob@esky £ LseFopte randP OP l' 3,3,3-
hexyl oxy), an am no group, a nono- | ower al kyl a
gﬁ@dﬁlﬁgqypn¥nﬁﬁuy(jﬁgpﬁﬂnqﬂéunbﬂﬁxﬂ(nw%SQEPEM%h agec bUtyl
nmet hyl am no and ethylaninoi a di -l ower al kylam no
gteap-butyl.a di 4, batkyfauwprebyeplp suderdyl,  isopentyl,
di met hyl ami no and di et hyl am no), a carboxyl group,

| osepealtknil,car bpnyl 5- trlfluoropentyl, hexyl and 6,6,6-

trlfluorohexyl), a lower alkoxy group (e.g. a Ci-s alkoxy
group such as methoxy, etﬁoxy, propoxy, isopropoxy, butoxy,
isobutoxy, bentyloxy and hexyloxy), an amino_group, a mono-
lower alkylamino group {e.g. a mono-Ci-g alkyiamino gtoupﬂ
such as methylamino and ethylamino), a di-lower alkylamino
group (e.g. a di-Cj;-g alkylamino group . such as dimethylamino
.and diethylamino), a carboxyl g:oup} a lower alkylcarbonyl
group (e{g.’a Ci-¢ alle-carbonyl grouﬁ such as‘aéetyl and
propionyl),’ a iowér. alkoxycarbdnyl group (e.g. a Ci-¢

alkoxy-carbonyl group such as methoxycarbonyl,

ethoxycarbony, propoxycarbonyl and butoxycarbonyl), a

cérbamoyl_group, a mono-lower alkylcarbamoyl group (e g a
ﬁono-cls alkyl-carbamoyl group such as‘methylcarbamoyl and
thylcarbamonyl), a di-lower alkylcarbamoyl‘group (e g. a

di-Ci.¢ alkyl- carbamoyl group such as dlmethylcarbamoyl and
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group (e.g. a Cl_6 al kyl-carbonyl group such as acetyl
and propionyl), a | ower al koxycarbonyl group (e.g. a
Cl_6 20 al koxy-carbonyl group such as net hoxycarbonyl,
et hoxycar bony, propoxycarbonyl and butoxycarbonyl), a
car banoyl group, a nmono-|ower aRkyl carbanoyl group
(e.g. a nmono-Cl_6 al kyl -carbanoyl group such as

nmet hyl car banoyl and et hyl carbanonyl), a di-I ower

al kyl carbamyyl group (e.g. a_25 di-Cl .6 ( a C
alddA A RHRANC Y loup Buc RIS F arFaiy 1 ‘Ehd 11 610
di et hyl carbanoyl ), an aryl carbanoyl group (e.g._:

CRUYd ~ SaBRarCsthamog ¥ OWP oupSEEERh adSphe qﬂ##%ﬁékﬁmoyl and
and napht hyl carbanoyl), an aryl group (e.qg. S?CB_lo 1
amAPhflsa st s phehy Prind hyF)9- aft dreytiodFy- 9Teup

group (e.g. a C6-1o 5 aryloxy group such as ghenylox% c
arsdahasa MY anth naphilonb) 1 y2haf bYersY ed PERer €Y. & Ce-10
al kyl car bonyl ami no group (e.g. an optionally

h&zogexat e gIOMEE HUYSH - &F b A Y grang  B¥ehthyloxy), an
acetylam no and trifluoroacetyl anmino), and an oxo

- gropu caved Lys dvk 1 cen @t rlsweg h ol e ke b oy taeing group (e.g.

“hydrocarbon gr.oup optionally having a substituent"”
may batéobafldys, hplegienabed 1Cie 3abkylhearbonylamino group
above-described substituents at replaceabl e positions
ofsuche 4w daceaybeningr cupl arhi f herca¢et nhapbpops and an oxo
substituents is 2 or nore, respective substituents
may o t hersammserd di ff erBve . IByBxenplkbonof gheup” of the
"heterocylclic group”" of the term
“hydrocarbon group optionally having a substituent” may
have 1 to 5, preferably 1 to 3 of the above-described
substituents at replaceable positions of the hydrocarbon
.grouﬁ and, when the number of substituents is 2 or more,
respective substituents may be the same or different.
Examples of the “heterocylclic group” of the term

“heterocyclic group optionally having a substituent” as

-used herein include a 5- to l4-membered (preferably 5- to

~ 10-memebered) (monocyclic - to tricyqlic, preferably -

monocylcic or dicyclic) heterocyclic group containing 1 to

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 cyciic group containing 1 to 4 heteroatoms

selected from an oxygen atom, a sulfur atom and a nitrogen

atom in addition to carbon atoms such'as 2- or 3~thienyl,
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"heterocyclic group optionally having a substituent™
as used herein include a 5- to 14-nenbered
(preferably 5- to 10-nenebered) (nonocyclic to
tricyclic, preferably nonocylcic or dicyclic)

het er.ocycl i c group cont ai ning $%t0 20 4 (preferably 1
to 3) of one or two different heteroatons selected
fron1a nitrogen aton1 an oxygen atom and a sul fur

rn| n ad _car ato For npl e, _a_
eF@d g ?Wﬁ? roup’ co?talﬁfngglpygrggﬁgfergafoné or -3
sel ect ed oxy en_ at atom and a_
nIHYII(ﬁng‘P‘% g]t ‘gdo‘ﬁ |%r9’f%z%j;¥{)bn at ohs ehch hgoxazolyl,
- or 3-thienyl, 12 2- or 3-furyl, _ _
3 Z5yr ro1 YT Ei'th:EazBJrYlB 5pyr 51 di %Ilso}hlafc’lo‘%l r 4 or

5- oxazol yl, 4- or 5-i soxazol - _
ﬁ1ﬂﬁ£ﬁﬂ%ﬂ¥lr3- 74 59 |sog 3%8F?Pld§nyl4 Gr 4= or 5

5 pyrazolyl 2-, razol i din 5 ‘

i idaAAaiy L1, 3, §4t3r fcaitélzyﬁyll 21424 X S{bﬁ;PlYiH ﬁi“ or 2H-

2H tetrazolyl and the like, a 6-nenbered cyclic grou

comtEatalyll tapd heher odtidily sef ecPEBEPPERSEh oX group

atom a sulfur atomand a n|trogen atom in addition

t srdEiainatioy dudieteroatoms QF‘b%i ggpm an oxygen atom,

N-oxi de-2-, 3- or 4 10 pyridyl, 2-, 4

5apysuhfar nptom\-asxd de- 211t ZRg e Qtoﬁyr-‘-rf’m adﬁyFlon to carbon

t hi onor phol i nyl, norpholinyl, piperidino, 2-, or

4-aioper | slyth &S Gbyr aRyl ,oml, 4=BYAHANY), Nrmutc!ﬁa%-nyﬁ“ or 4-

1, 3-thi adi nyl, plpera2|nyl triazinyl, 3- or

4pg¢dH@dzin9F, 4+ or 5+pyrimidinyl, N-oxide-2-, 4- or 5-
pyrimidinyl, thiomorpholinyl, morpholinyl, piperidine, 2-,
3- or 4-piperidyl, thiopyranyl, 1,4-oxadinyl, 1,4-thiadinyl,
1,3-thiadinyl, piperazinyl, triazinyl, 3- or 4-pyridazinyl,

' pyrazinyl, N-oxide-3- or 4—pYridazinyl and - the like, a
dicyclic or tricyclic fused cyclic group containing 1 to 4
hetersatoms selected from an oxygen atom, a sulfur atom and
+a nitrogen atom in addition_to carbon atoms such as indolyl,
benzofuryl, benzothiazolyl, behszazolyl,m benzimidazolyl,
quinolyl, = isoquinolyl, phthalazinyl, ‘quinazolinyl,
quinoxalinyl, indolizinyl, quinolizinyl, 1,8-naphthyridinyl,

dibenzofuranyl, carbazolyl, acridinyl, phenanthridinyl,

_ chromanyi, phenothiazinyl, phenoxazinyl and the like

(preferably a group formed by fusing the above 5- to 6-_

" membered ring with 1 or 2 of 5- to 6-membfed cyclic groups

optionally containing 1 to 4 hetercatoms selected from an
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pyrazinyl, N-oxide-3- or 4-pyridazinyl and the like, a
15 dicyclic or tricyclic fused cyclic group containing
1to 4 heteroatons selected froman oxygen atom a
sul fur atomand a nitrogen atqQmin addition to carbon
atons such as i ndolyl, benzof&@yl, benzot hi azol yl ,
benzoxazol yl-, benzi m dazol yl, quinolyl, isoquinolyl,
pht hal azi nyl, qui nazolinyl, 20 quinoxalinyl,

“indoli zi

nyl . quinolizinyl, 1,8-naphthyridinyl . .
GBS e @ carbERBl groma@rimytteiceel atom in addition
phenant hri di nyl , . chraomanyl ,, phenot hi azi nyl _
e ooy SLRSY nand B3 (L6 cFBBI 5y oA e 2
by fusin he gbove 5- to 6- nbere% ring with 1, or 2 .
e T BlgbRgsdy S ESErt o bY o 55 dstiedate) ‘netefocyelic
containing 1 to 4 heteroatons sel ected fLon%aa1%3
OXBFERHP AT I fhirt At OrASHRE SR HTF GBRHGEOfh FROT a0 OXygen
addition to carbon atons) and the |ike are used. dditi c
ARGTRI hBmS L BLT { EPMedifr 8d FPrEPSFRDAFR R addition to
6- menbered) heterocyclic roup containing 1 to 3
heteaent Griemse et tREe F9 %R B oxygen 5 atom a sul fur
atomand a nitrogen atomin addition to carbon atons
i s prefis abPe. ABbatitpsntt ueweighi cHratay e . possessed by
possessed by "heterocyclic group” of the .

" Rdediereryidld ratpuppt PEnghley “hedsanasye it sgrewenpptionally
for exanple, a halogen atom (e.g. 10 fluorine,
clhleoringe, a bsukisitd tarsati“odi fey , exampwer & khplogegumtom (e.g.
(e.g. a C1_6 alkyl group such as nethyl, ethyl,
pddpyplrine, chlorine, bromine and ilodine), a lower alkyl
group {e.g. a Ci-¢ alkyl group such as methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl,
and hexyl), a cycioalkyl’groﬁp {e.g. a Ciz-g cycloalkyl group
such “as cyclopropyl, gyclobutyl, cyclopentyl and
cyclohexyl),‘ a lower alkYnyl grodp (e{g. a Cz-¢ alkynyl
group such as ethynyl; 1-propynyl and propargyl), a lower
-alkenyl group {e.g. a Cs.¢ -alkenyl group such as vinyl,
allyl, isopropenyl, butenyl and isobutenyl}, an aralkyl
group (e.g. a Ci-11 aralkyl_ group such as benzyl, o-
methylbenzyl and phenethyl), .an"aryl group. (e.g. a Ceg-10
'aryl‘group‘éuch”as phenyl and naphthyl, preferabiy a phenyl"

group), a lower alkoxy group (e.g.ﬁa Ci-¢ alkoxy group such

as methoky, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy,

rsec—bﬁtoxy and tert-butoxy), an aryloxy group (e.g. a Ce-1o

arvloxy group such as phenoxy), a lower alkanoyl group (e.gd.
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i sopropyl, butyl, isobutyl, sec-butyl, tert-butyl,
pentyl, and hexyl), a cycloal kylgroup (e.g. a C3-6
cycl oal kyl group such as cyclopropyl, cyclobutyl,
cycl opentyl and 15 cycl ohexyl), a Iomer al kynyl group
(e.g. a C2_6 alkynyl group sudd as ethynyl,

1-propynyl and propargyl), a |ower al kenyl group

(e g. a C2_6 alkenyl group such as vinyI allyl,

nyI but e ut en ral k .

ST & GioeA YA %}?Y r%?)'}{%u%%c Bohy1, pgepiony,
nethylbenzyl and heneth an aryl (e.
R T ARG oRP U EERY b pﬁBn)?IrY&ﬁd‘r BWtinygEctio e . a Cis
preferabl a phenyl group), a lower al kox rou
G A R %%Prg AR %%n-’n%if%o%gugt ﬂ8§ a naphthoyl
propoxy I sopropoxy, . but.oxy, i sobutoxy sec- buto
ardiF Q- bt dRYRr a%l]éfi‘?‘P XYr GFPYFe. be - CBOFBY EQXY’ a Ci-s
aryl oxy group such as phenoxy), a | ower alkanoyl g g
( @lkylrsFanhanplioxy GIogPal W%arao%nﬁpegwé&wsucn gglonyloxy,
acetyl, propionyl, butyryl and isobutyryl),
abptyardeny  @neupieebytyaydexs) rar $h- cAFY ﬁ?lrbﬁflé’&ﬁx? group

such as a benzoyl group and a napht hoyl roup),
| d®erd -alk Pyl Y BT errPerY KoXY ogHPIBXFUchk @E epegmzoyloxy and

-al kyl - carbonyl oxy group such as acetyl oxy,

pmepihdinpydoxy) budyr ghokRgxuhd JrkRi y@y| gs@y)e,r aplkoxycarbonyl
aryl carbonyl oxy group (e.g. a C6-lo aryl-carbonyl oxy
gouempsuclieag.benzoyl @iy ared kargptaawydmxdy) , group:  such  as

carboxyl group, a | ower al koxycarbonyl group (e.g. a
Chet halxlvaayrbeantiony| gr capheuotadsonyl, propoxycarbonyl,
isopropoxycarbonyl, butoxycarbonyl, isobutoxycarbonyl and

tert-butoxycarbonyl), an aralkyloxycarbonyl group (e.g. a

Cs-11 aralkyloxycarbonyl ‘group such as benzyloxycarbonyl

- .etec.), a carbamoyl group, a mono-, di- or tri-halogeno-

lower alkyl group (e.g. a mono~f'di— or tri-halogeno-Ci_4
alkyl group such .as chloromethyl, dichloromethyl,
| trifluoromethyl and 2,2,2-trifluoroethyl), an oxo group, an
amidino group, an imino group, an amino group,.a mono-lower
Valkylamino group (e.g. a mono-Cj.q alkylamino group suqh as
ﬁethylamiho, -ethylamine, .propylamino, iéopropylamino and.
bﬁtylamino), a di-lower alkylamino group (e;g; a di-Cj-q
.alkylamino group .such"as dimethylamino,' diethylamino,
dipropylamino, ' diisdpropylamino, dibutylamino ° and
methylethylamino), a 3- to 6-membered ¢yclic amino group

optionally containing 1 to 3 heterocatoms selected from an



10 net hoxycar bonyl, ethoxycarbonyl, propoxycarbonyl,

I sopropoxycar bonyl, butoxycarbonyl, isobutoxycarbonyl

and tert-butoxycarbonyl), an aral kyl oxycarbonyl group
(e.g. a Cr_11 aralkyloxycarboné group such as

benzyl oxycarbonyl etc.), a cat anoyl group, a nono-,

di- or tri-halogeno 15 | ower al kyl group (e.g. a

mono-, di- or tri-halogeno-Cl_4 alkyl group such as

chl.or onet hyl dichl omet hyl r|qu hy,
2 SXYISY | q%ﬁ%rd%t%? §“r ﬁg%Qoaﬁgoup an%‘qﬁgncfilt'cﬁ’ll;]ln addition
gr.oup, aﬁ i mno roulgd an an1n gr.oup, mong-lower 5_ L 4

altey | aff gnﬁbn%l ﬁeﬁlﬁﬁqghlﬁe 47 olip
h 20 t.hyl th
| SR me i e‘é’rﬁ%iucqhao%o TR arqpiainyl,

rou e.g. ad-Cl 4 am no
R (iﬁﬁm&r oi?%‘fmlr’a?ﬁ o, PY&FB%% ?Hﬁi?f?zoalyl pyrazolyl,
dllsopropylanlno di buty] am no and |.et hy
5 aigidegodifdmydred E&E??Ed%hinomﬁFgﬁﬁ ¥&pt|o %r%pyrldyl
containing 1 to 3 heteroatons _selected froman 15
oRYFaRYdronN-Beshyinirsramiand aaRf: r¥gehh QBhP?ﬁaZlnY“ an
addition to carbon atons and one nitrogen atonwé
aadkylengdipxyb Grewrc )@ -idc anidies gridtipt
aziridinyl, azetidinyl, pyrrolidinyl, pyrrolinyl,
ppetbineneidiiogaz oind ethwrlensidioxss i i JRFHY rgFoup, a nitro
- pi peridyl, nDrphollnyI di hydropyridyl, pyridyl

Ngweubyl pi peyazpngiroapd N eRdyEpPEer #ZOWH,) @ afulfo group, a
al kyl enedi oxy group (e.g. a Cl1_3 al kyl enedi oxy group

10 ssohfago group, a phosphono group, a sulfamoyl group, a

roé% such as

monoalkylsulfamoyl group (e.g. mono-Ci—g alkylsulfamoyl

groﬁp such as N-methylsulfamoyl, N—ethylsulfamoyl, N-
propylsulfamoyl, N—isopropylsulfamoyl and N-butylsulfamoyl),

_é ~dialkylsulfamoyl group (e.g. a di_CLﬁ: alkylsulfamoyl

15 group such as N,N-dimethylsulﬁamoyl, N,N—diethylsulfamoyl,
" N,N-dipropylsulfamoyl and N,N-dibutylsulfamoyl), an
alkylthio group (e.g. a Ci-g Valkylthio group  such as
,mefhylthio, ethylthio, propylthio, isopropylthio, butylthio,
sec-butylthio and tert-putylthio), an arylthio ‘group (e.g.

720‘ "a Cg-10 arylthio group such as phenylthio and naphthylthio),
a lower alkylsulfinyl group (e.g. a Ci- alkYisulfinyl group

such as:nwthylsulfinyl;_ethylsulfinyl, propylsulfinyl and
butylsulfinyl),‘ an arylsulfinyl group (e.g.- a 'C&j@
afylsulfinyl group  such as phenylsulfinyl and

25 naphthylsulfinyl), a lower ‘alkylsulfonyl group (e.g; a Ci-¢
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nmet hyl enedi oxy and et hyl enedi oxy), a hydroxy group, a
nitro group, a cyano group, a nercapto group, a sulfo
group, a 10 sulfino group, a phosphono group, a

sul famoyl group, a nonoal kyl sul fanoyl group (e.g.
mono- C1_6 al kyl sul fanmoyl group®such as

N- et hyl sul fanmoyl, N-ethyl sul fanmoyl, N
propyl sul fanoyl; N-i sopropyl sul fanoyl and

N-but yl sul famoyl ), a dial kyl sul f I oup (e.g.
dia-léﬁ@%franyéu|3w| syghgpsu Pttt st fonyl, “ethyfsulfony1,
N, N- di. met hyl sul_fanmoyl, N, N-di et hyl sul f anoyl ,

NERCBYErahAaN Y afBll ney N WL BPRYL Lt s AT apdylpuldpnyl group
al kylthio group (e.g.. a CL 6 al kylthio group such ?f _
meEhy -t i oS e-et RPIMISW, EOdp VI E¢iE, SPEBpASp R gL sulfonyl and
butylthio, sec-butylthio and tert-butylthio), an ”
appbhivhy lguddienyd)g. 2o asesl-10 Fh t et eFetpcslich woup” of
phenyl t hi o and naphthylthio), ~a lower alkylsulfinyl "
gitbgp (keteracyelscaldanusul PPAYPNGAdYp hakmd ag sSubstituent
met hyl sul finyl, ethylsul finyl, propylsulfinyl and i
boayl hdve nyi §o &n ampfexiabily|l gieug ©F. Ghen dpeye-described
arylsul finyl group such as phenyl sulfinyl and 25 _
napbsipiitsentisnydt)  replaveable kyboglitdops o g ehgrekocyclic
ClL 6 16 al kyl sul fonyl group such as nethyl sul fonyl,
eghrpluguldrahy | yhepr apyl suinitper | ofind uhstbiltagftenyl § , 2arpr more,
aryl sul fonyl group (e.g. a C6_10 arylsulfonyl group

suebpeas tpkenpubsiticmen tanda yndphtthe ssdrfeormyy )Jdefferent.

used. The "heterocyclic group"” of 5 the "heterocyclic

group @gpbmpnalsl wihaHegtermsubshihoegirbup optionally having a

substituent” as used herein include an amino group

ooptionally having, for example, 1 to 2 of the above-

~ described “*hydrocarbon groups optionally having a

substituent” as a substituent. A preferable substituent
which may be possessed by the “amino group” is, for example,
a Ci-¢ alkyl group optionally having a substituent, and a
C@@o aryl group opticnally having a substituent. As a
substituent whish may be possessed by the “Ci-¢ alkyl group”
.sr the “C¢-10 aryl group”, the same substituents as those
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 Ci-¢ alkyl group such

as methyl, ethyl, propyi, isopropyl, butyl, isobutyl, sec-

butyl, and tert-butyl, and may have, for example, 1 to 3 of
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may have 1 to 5, preferably 1. to 3 of the
above-descri bed substituents at replaceabl e positions
of the heretocyclic group and, when the nunber of
substituents is 2 or nore, respective substituents
may be the same or different. 3@ Exanples of the term
"am no group optionally having a -substituent” as used
herein include an am no group optionally having, for
exanple, 1 to 2 of the aboye- described "h drgcarbgnd bon
gPORSS 1IEHEGRal FRLRRYITRY aPesuBREFERRAE . s Lhe Thydrocarbo
substituent. A preferable substitugnt 15 i ch may be,
pEESERSe @ SpyasiE tbad RbYoupThs, Jf%fe%x%%%? grpup” of the
Cl 6 al kyl grouE optionally having a subpsti tuent, %Qd . "
atecs TOLQHSA @t baBY oFEionFal I8 HeRAhhY ahaUhBei Auefiibstituent
As a substituent which nay be possessed by the "Cl 6
apRylugpduperedn tFrfers 1o arfPr geda@prlerheCsanglkoxy group
substituents as those 20 which may be possessed. by '
t Bachhy @soc MEFGP3ghouFthexy «de RAIRSEH abAEORFRP U, Putoxy,
The "l ower al kyl group"” of a term"lower alkyl group
opsobrsloky , haseagbatsupstandieertabutpxyd pedeinpy have, for
refers to, for exanple, a C1_6 al kyl group such as
mexhybleet Hylto pBop§l subsddrtomits behich  magbbeyposggssed by
25 butyl, and tert-butyl, and may have, for exanple, 1
t thd Shytizocaubshi grewps W cleswmyidssd miwressed by t he
"hydrocarbon group" as described above. The "I ower :

al koxy Tgeoup'teafn t he'beneeme' | owsmal kogtigmailply  having a
optionally having a substituent”

substituent” as used herein refers to, for example, a

benzene ring optionally having 1 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,
an amide group (e.g. a Ci-3 acylamino group such as
_formamide and acetamide}, a lower. alkoxy group optionally
having a substituént, and a lower alkylenedioxy Qioup (e.g.
a Ci-3 alkylenedioxy group such as methylenedioxy and
efhylenedioxy} at repiaceable ?ositions} ~ As thé
“hydrocarbon groﬁp optionally having a substituent”, the
“Yamino group optionally having a substituént” 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

by the “hydrocarbon group”, the “amino group” and the
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as used herein refers to, for exanple, Cl_6 al koxy
group 5 such as nethoxy, ethoxy, propoxy, isopropoxy,
but oxy, isobutoxy, sec-butoxy and tert-butoxy and nay
have, for exanple, 1 to 3 of g bstituents which may
be possessed by the "hydrocarbon group” as descri bed
above. The term "benzene ring optionally having a 10
substituent” as used herein refers to, for exanple, a

be? Eg% ra'lfkr%éc yrﬁmﬁ:!’l ylgaf' 89 gnotrg 21%% t<:jtt:'Ll4?Q-1ntsﬁ.lbstituents

gen atom ( "fluori ne,

'chI oripe, t)rr‘1omsnaenleandO Q%fl}%)re &E hydrggarpgg KQPzene ring

op??ona?ly avifg a substituent, 'an am no group

Ogt Iﬁgggl‘agyaar\éalc;% SUbSS‘hI’StéJen&é ‘11'5 agfgmﬁé?ﬁr%{féﬂg a benzene

o group SUCH
tamd Qpt |
SERLBI GBhioRanats s “c"?ﬁkt%rdZﬁE&. By 2o (i"""véd%tuents
| kyl di th

cPryrehst) Syt pabPHacr oA Hloriner, o
" hyd t || bsti t uent"
tﬁyer-‘-’%mi”ga%bﬁ%ﬁpi’f’ob&”?ﬁ B "SR e | mono-Cans
the, "l ower al koxy group opt: naIIy havi ng a

SEE§Y?P@éHP"grPBP 1 xQﬁﬁI@r & *sane groups as those

speC|f|caII descri bed gve ar g used. n the hvd b
nunber Bf‘gﬁbs@FFW§ht§°§@§ é§$ed325r8§r?ﬁ§nts a hydrocarbon
“hydr ocar bon group”, the "ami no group” and the 18

" g EREP a‘PR‘ék?ng%Mp"hﬁng‘Jorar‘rD"f‘g:’SPe’é‘b"e‘&F‘rvean amino group

substituents .
optionally having a substituent or a heterocyclic group

optionally having a substituent. As a pieferable
“hydrocarbon group” of the “hydrécarbon group optionally
ﬁaving a substituent” represented by R!, for example, an
alkyl group (e.g. a Cj-¢ alkyl group such as methyl, ethyl,
propyl and isopropyl), an alkenyl group (e.g. a Ci-¢ alkenyl
group such as wvinyl), an _a'nkynyl grqué (e.g. a Cz alkynyl
group such as ethynfl), a cycloalkyl group {(e.g. a Cs-¢
| cyqloalkyl groub such as cycloprqpyl, cyclobutyl,

cyclopentyl and cyclohexyl) and an aryl group {e.g. a Ce-14

- aryl group such as phenyl), particﬁlarly, an alkyl group

{e.g. a Ci.¢ alkyl group such as methyl) ‘and a cycloalkyl
group ({e.g. a Cz¢ cyclopropyl such as cyclbpropyl) are
generally used. The “alkyl group”, the “alkenyl group”,
the “alkynyl group”, the “cycloalkyl group” and. the “aryl

groﬁp” may have, for example, 1 to 5, preferably 1 to 3 of



10

15

20

25

may be the sanme or different. As the "benzene ring
optionally having a substituent”, for exanple, a
benzene ring optionally substituted with 1 to 2
substituents 5 selected froma Ealogen atom (e.g.
fluorine, chlorine), a Cl1_6 al group (e.g. nethyl,
ethyl) and a nono-Cl-6 alkylan1no group is
preferable. In the above formulas, Rl represents a

h%%%%%ﬁ%%%%tsg8ﬁﬂﬂﬁpg%%f Léogggbggdagéy L#&fﬁﬁﬁrb&H‘group”

am no grou ving a su ent or

hgter sgeggseg &tg%&@“ %lfleYralﬂﬁ\Q ng,a r?é‘f%éﬁu%’c‘ mA§.uch as

a pre er a ocarbon “group™ ‘of "t he dr ocar b
R%B o%tlonally having a substituent” represented by
or anple an alkyl group (e.g. a Cl1_6 al kyl

group such _as ne thyl 4 5 I ony| d 1;s0pro
an alkgﬁyl %gr 8t ééigle Hﬁ %ﬁgd%§sucﬁﬁdﬁo group

!b@lﬁ'i)glgzi?wyn{i%‘ Ynagm&%&%ﬁ&?ntu&f% f%"P’E%”%nEﬁgr %P », for

chEehifey A At ohelgFEREEE arghborbl iy pavins
4 20

R e @a%fﬁyfgépbap"?{é#%g%hyﬁfmg a

and a cgcloalkyl‘ roup cyclopro

e. 6
aSUByEr Bﬁaﬁmrearaseaen( gwq}saer&wmen% Shiex alkyl

group”, the "al kenyl group” the "al k ou t he
--ayepaawml@?wpv BT ie 2arspbots %1% %ay ﬁ Je, Bs the

for exanple, 1 to 5, preferably 1to 3 of
“lower alkyl group for example, a Cji-g alkyl group such as

methvyl, 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 be
possessed by_the “hydrocarbon group” as described. above.
As the “aryl group”, for example, a Cs-10 aryl group sﬁéﬁ as
‘a phenyl group is used. The “aryl group*_ﬁay have, for
exampie, l'to 5, preferably 1 to 3 of substituents that may
be possessed by the “hydrocarbon group” as described above
(preferably, a halbgen atom such as fluorine and chlorine;
and a Cj-¢ alkoxy group such as methoxy ana ethoxy) . as the.
“amino group optionally having a substituent”, for example,
a phenylamino group substituted with 1 to 3 of lower alkoxy

groups (e.g. a Ci;4 alkoxy group such as methoxY), or a

" monoalkylamino group substituted with a lower .alkyl group

(e.g. a Ci.q alkyl group "such as methyl, ethyl, propyl,
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19 substituents which may be possessed by

"“hydr ocarbon group” as described above (preferably, a
hal ogen atom such as fluorine). As a preferable
substituent of the "am no group, 5 optionally having a

-substituent” represented by RLTY“for exanple, 1 or 2

of a | ower al kyl. group optlonally havi ng a
substituent and an aryI group optionally having a

S G%&ht%%%ﬁt% e 1 ﬁé?él 3bst|fpf a | ower

group opt i ondl uent is used.

h "L “
S\f kty| “BPoup®suc rgkgﬂb?éwp h?%%%"%?%? FETPopy ¢

buh&.tre Légf%gltliéll c%rec():u bUt ltl%ﬂgxltl?zrt lkl)é%.%jl S useﬂlbs%ltuent”

of the

The for- exa

"ﬁﬁ%%S%Sb%g éhpﬁi nay@ixléggﬁégzge Q{SSAE e 6-membered
n | h

g%ﬁsa? E?sup‘?fé%eﬁga t?hgmgryioa?éy%- ReatehslSselectea

preferably 1 of subs ituen

eﬁarﬁgn&y SRR SR by SPh YRR, AR rsus-“'liélr atom in
agrlbed above §$referabl% halo n ato %ﬁ%} amples
FER8ManHCchFRFPAR %50% d %SCHU% rkoxy(§n SucH AP

as_nethoxy and et hoxy " a @ linvl, 2-
oﬁPF6H9ﬁ|§l haki g &~ §u5§9.ltla‘éﬁeflr faoT @azaﬁﬁrl 1da§° inyl, 2-,
phenylan1no gro ﬁlsubstltuted with 1 to 3 gf

aPRORF rl%ws RELdinyl C1PAPSEREARCyr iy sdchOds 4-piperidyl,

net hoxy), or ) .
1- or 2—p1pera21nyl morpholinyl, 2- or 3-thienyl, 2-, 3-

or 4-pyridyl, 2-furyl or 3-furyl, pyrazinyl, 2-pyrimidinyl,

' 3-pyrrolyl, 3-pyridazinyl, 3-isothiazolyl and 3-isoxazolyl.

Particﬁlarly' préferably, a 6-membered nitrogen-containing
heterocyclic gréup (e.g. pyridyl) is used. As a preferable
substituent of the heterocyclic group optionally having a
substituent” represented by RY, for example, a halogen atom
(e.qg. chloriné and fluorine),‘ a Ci-g alkyi group f{e.g.
methyl and ethyl}, a Cj;-¢ alkoxy group (e.g. methéxy and
lethoxy), an aralkyloxycarbonyl group (e.g. qué'aralkyloxy—
carbonyl such‘as-benzylo#ycarbonYl) and thé liké are used.
as RY, for example, (i) a lower alkyl group optionally
having a substituent, (ii) é llower cycloalkyl group
optionally having a substituent, _(iii). a lower alkenyl
groﬁp optionally having a substituent, (iv) an aryl group

optionally having a substituént,l(v) a mono- or di-lower
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- afFHEk9]
“the like are used. As Rl1, for exanple, (i) a |ower

nonoal kyl am no group substituted with a | ower al kyl
group 25 (e.g. a Cl_4 alkyl group such as nethyl,
ethyl, propyl, 20 butyl and tert-butyl) is generally
used. As a preferable "heterocgﬁlic group” of the

"“heterocyclic group optionally“having a substituent®
represented by Rl, for exanple, a 5- to 6-nenbered 5
heterocylic group containing 1 to 3 heteroatons

S ?@Lf&argd%%?gﬁﬂ?sigaab YRBTGE 1) an
3-

E%%&a?ﬁggga Vol éﬁ%ﬁn%&i%rhaygﬁ?azg%h%%%ﬁgh%%& 3% {vii) a

Lperidin

d |
| 2 plngaz?n@?mbﬁB?ﬁhd?l%€?$eél %?t% ﬁngno?et5r00§cllc group

rid 2-fur or r a2|n I
20 EyﬁlH%&Fﬁylhav%n%yﬁ}oﬁygsxétﬁfﬁl %F% referable. As the
ot hi azol yl and azol Part | c
REPYSHSRA SR I W e R o uaﬂdﬂﬁ group such as
het erocycl i ou . 0. r use
pF‘@FBV?k/)I Sthy i, -bﬁﬁgwﬁm %P ﬁ’é’YIJret é%fcig]m BeaFésﬁpand hexyl

optional Ly havi ng substituent” represent y "
f &f eRéﬁﬁPéabéehalog%ﬁ atn (%pﬁercrﬁ¥ﬁ}%%f%%ﬁ Group”, for
fluorlne) a ClL 6 alkyl group (e met hyl and

‘ePhplplea ct 6CatkoRYChpPapyle ggouﬁet aﬁc‘ﬁ cyclopropyl,

ethoxyL an aral kyl oxycar bonyl
Bky 120 cyaliamant wlucands Cb'é’lgr?g‘leéik’}c alrfboﬂy?f expahle. As

atRg| “gpvap @éﬁpgﬁé|g§oup”, for example, a Ci-¢ alkenyl group
such as viﬁyl, l-propenyl and butenyl is preferable. As
the “aryi group”, for example, a Cg10 aryl group such as
phenyl, 1l-naphthyl and 2-naphthyl is preferable. 'As the
“lower alkylamino group",. for éxample, a mono-or di-Cj-¢
alkylamino grbup such as methylamino, ethylamino,

propylamino, 'isopropylamino; butylamino, tert-butylamino,

_ dimethylamino,' diethylamino and methylethylamino is

preferable. As the “arylamino group”, for example, a Ceg-10
arylamino group such as phenylamino is preferable. As the

“5- or 6-membered nitrogen-containing héterocyclic group”,

- for example, a 5- or o6-membered hitrogen—containing
‘heterocyclic group such as 2-, 3- or 4-pyridyl is
preferable. As a substituent that may be possessed by

' these groups, for example, 1 to 5 substituents which may be

possessed by the “hydrocarbon group” as described above are
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having a substituent, (ii) a |lower cycloal kyl group
optionally having a substituent, (iii) a |ower alkenyl
group optionally having a substituent, (iv) an aryl
group 25 optionally having a sggstituent, (v) a nono-
or di-lower 21 alkylamno gro optionally having a
substituent, (vi) an arylam no group optionally
having a substituent or (vii) a 5- or 6-nmenbered

ni tragen-contai ning heterocyclic group optionally
h59ﬁﬁg a substituent is preferable. As the 5 "l ower

al kyl group", for exa e, a Cl .6 alkyl 0

net hyl | ué#ﬁfﬂr, %’F%%F?Bi&%oper"oaﬁ“ﬁi,e%uf% ,%e%ﬁ??ag%daﬂ 8 Ci-s
hexyl . is preferable. the "I r ,cycloal kyl grougp',
oLk, ghie S PBLi) BiPryHClFa, YEER LLto JUOUE reach of
cyclopropyl, cyclob |, cyclopentyl a cycl ahe
EEaPBRET i @ e 16T KV PEREP- aliingl Giro e Gyl groe,
exanple, a al kenyl grou such, as vinyl, .
SR o B o B bl o optionatay
group", for exanple,_ a C6_10 aryl group such as .
pEERYLEItREREONVATR ahd @Qnébhﬁﬁylesggprgiergbfﬁ;kﬁéy' nitro,
the_ "lower al kyl am_no group”, for exanple, a nono-or
dhaeasnes Gitey ARG SRR AR ok PPRIGORG. atom, v)  a
et hyl am no, propyl am no, isopropylam no, butylanjno,

t BPRObUPY| S Ros 2HkEERYPENDABUPHi ¥ihyRaferie Hngtamino group
met hyl ethylamno is preferable. As the "aryl am no
gﬁﬁnpbpaiiw evdatlidutedewibh érﬁ“hn§nGLgréiﬁ°§McW§£¥Psf and

phenyl anino is preferable. As the o ]
'vii) a 6-membered nitrogen-containing heterocyclic group

optionally substituted With 1 to 2 Cq.1; aralkyloxycarbonyl
groups. Particularly, an optionally halogenated Cj;-¢ alkyl
group | {(e.g. methyl, chloromethyl, difluoromethyl,
trichioromethyl, trifluoromethyl, ethyl, 2-bromoethyl,
.2,2,2~trifluorocethyl, pentafluorocethyl, ©propyl, 3,3,3-
trifluoropropyl, = isopropyl, butyl, isobutyl, éec—butyl,
tert-butyl, - 4}4,4—trifluorobutyl, pentyl, iSopentyl,

neopentyl, 5,5,5-trifluorcpentyl, hexyl, and 6,6,6-

trifluorchexyl), a Cs3-g cycloalkyl. group {e.g. cyclopropyl,

cyclobutyl, cyclopentyl and cyclohexyl) or a mono-Ci-e

~alkylamino group (e.g. methylamino, ethylamino, propylamino,

'isopropylamino,' butylamino and tert-butylamino) is
generally used, and amohg them, an optionally halogenated
,cgg alkyl group or a mono~Ci-¢ alkylamino  group,

particularly, an optionally halogenated Cj;-¢ alkyl group,
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20 "5- or 6-nenbered nitrogen-containing heterocyclic
group", for exanple, a 5- or 6-nenbered
nitrogen-containing heterocyclic group such as 2-, 3-
or 4-pyridyl is preferable. As_a substituent that may
be possessed by these.groups, 2for exanple, 1 to 5
substituents which nmay be 25 possessed by the
"hydr ocarbon group" as descri bed above are 22 used.
Furt her ef erabl e exa es of Rl ingclude i 1 6
aIlWIergrgibaopt? ofvat] ygggﬁiti?ﬁ?%ﬂ T 1 (“Z?tilygf’ e§ERyL and
~of halogen or a Cl_6 al koxy group, ii) a C3-6
cPEPRAMRY P SgPE§Feshli§) a C2 6 al kenyl group, iv) a

C6_10 aryl group optionally substituted mﬁtq11 to 4

of _eachNofthel Qv EPrHdo R™ FERFGSFSLS. % hydrogen atom or
al kyl - car bonyl am no or hal ogen atom  v) a npno-_or 2
dB- eYSE ogRrPeANFEW SRELanaly dRviiPary | sWPAbigretp- AS R
optionally substituted with 1 to 3 Cl1 6 al koxy groups, .

afd MOIxeden gagomerder @d ¥MehgdRicontad iyhggroup optionally
heterocyclic group optionally substituted with 1 tgo 2
Chayingr al kybskyicaendnis ngleé{ﬁ?@‘.bll?ar"{ﬁﬁrl dexe pgpferably, a
optionally hal ogenated C1_6 al kyl group (e.g. nethyl
chiydrogenhyptomdior] @olomerhyiCa-e)t mildhilorgauamy particularly, a
trifluoronethyl, ethyl, 2-bronpethyl, 15 3
2hgd2ogenf lagomdtshydengent by | usedet hyin theophovey, Bogmula, R
trifluoropropyl, isopropyl, butyl, isobutyl, '
seepbabghts Beydnagan atdnd- ar hiydyocelbop gnsam yptionally
i sopentyl,

having a substituent or a heterocyclic group optionally

having a substituent. As a preferable “hydrocarbon group”
of the “hydrocarbon group optionally having a substituent”
represented by R®, for example, an alkyl group {e.qg. a.Cbg
alkyl group such as methyl, ethyl, propyl and”isopropyl)}
an alkenyl group (e.g. a Cz-¢ alkeﬁyl group such as vinyl),
an alkynyl grdup (e.g. a Cz-¢ alkynyl group such as ethynyl),
and a cycloalkyl group (e.g. a Cs.¢ cycloalkyl group such-as
cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl) and an

aryl group (e.g. a Cg-14 aryl grdup such as phenyl),

particularly, an alkyl group (e.g. a Cj-¢ alkyl group such

as methyl) and an aryl group (e.g. a Co-14 aryl,group such
as phenyl) aré generally used. The “alkyl Qroup”, the
“alkenyl group”, the “alkynyl group”, the “cycloalkyl
group”; and the “aryl group” may have, for example, 1 to 55

preferably 1 to 3 substituents which may be possessed by
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neopentyl, 5,5, 5-trifluoropentyl, hexyl, and 6, 6, 6-
trifluorohexyl), a C3-6 cycloal kyl. group (e.qg.

cycl opropyl, 20 cyclobutyl, cyclopentyl and

cycl ohexyl) or a nono-Cl_6 al kylam no group (e.qg.

net hyl am no, . et hyl ani no, propyF4ni no, i sopropyl ani no,
butylam no and tert-butylamno) is generally used,
and anong them an optionally hal ogenated Cl1_6 al kyl

gr.oup nono- C1- 6 al kyJ am no, grou 5
I Chudr GCARCE i SR RasHaitias cabgvy (preferably a
grouyp, 23 .inter %lia, ClL 3 al kyl group (e.g.

IeTeARA™ SiF p?rsop@i")orijsn%referabl e. In the above
formula, R2 represents_a hydrogen atomaqr a "
hydrocﬁﬁbonagroBEeéﬁFﬁgﬁEIIy ﬁg§FﬁQC§C§&ESti958HP. AsOf  the
RZ, 5 a hydrogen atomor a |ower (Cl 6é_alkyl groug . .
optIEFRHAGY HahA ngIBOLRbs CRtIEN2 LY pr BRELAH| y Ausefubstituent
nore preferably, .a ,hydrogen atomor a | ower (C1-6%
alepregeated pd | Rilrar 50T a SK§EPSBen &t omis OF o-membered
general ly used. In the above formula, R3 represents a
hy@tegesysida FEINRIr 6eEBALHLE0Up BPt PohglgrogFoms selected
having a substituent or a heterocyclic group _
ofEicBna |7 tre@emgahoBubani raen fstemppefepaiivd fur atom in
"hydrocarbon group” of the "hydrocarbon group _
optiddfalony teavtagbansabomst uehtusedepr Spawtidd qil IRz, examples
for exanple, an alkyl group (e.g. a C1-6 alkyl group
stoklagendthyl2- erhy@-pysrmopyildiand 4 sdpropydjimiidazmlinyl, 2-,
al kenyl group (e.g. a C2_6 al kenyl group such as
vBrylor, 4-pyrazolidinyl, piperidino, 2-, 3- or 4-piperidyl,

l1- or 2-piperazinyl, morpholinyl, 2- or 3-thienyl, 2-, 3-
or 4-pyridyl, 2- or 3-furyl, pyrazinyl, 2-pyrimidinyl, 3-
pyrrolyl, 3-pyridazinyl, 3-isothiazolyl, and 3-isoxazolyl.
Particularly preferably, a 6-membered nitrogen-containing
heterocyclic group (e.g. pyridyl) is used. As a preferablé
.substituent of the “heterocyclic grdup optionally having a
substituent& represented by R?, for example, a halogen atom

(e.g. chleorine -and fluorine), a Cji-¢ alkyl group (e.g.
methyl and ethyl), a Ci¢ alkoxy group {(e.g. hethoxy and .
ethoxy}, an aralkyloxycarbonyl group (e.g. Cs-12 aralkyloxy-
carbonyl such as benzyloxycarbonyl),_'an amino group, a
mono-Ci-g alkyklamino group (e.qg. methylamino and
eﬁhylamind), a di-C;.¢ alkylamino group (e.g. dimethylémino

“and diethylamino) are used. R® is preferably, for example;

(i) a hydrogen atom, (ii} a lower alkyl group optionally
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an al kynyl group (e.g. a C2_6 al kynyl group such as
ethynyl), and a cycloal kyl group (e.g. a C3_6
cycl oal kyl group such as cycl opropyl, cyclobutyl,
cycl opentyl and cycl ohexyl) an% an aryl group (e.g. a
C6- 14 aryl group such as phenyFy, 20 particularly, an
al kyl group (e.g. a Cl1_6 al kyl group such as nethyl)
and an aryl group (e.g. a C6-14 aryI group such as
are eraII d...The " I P
Eaawéﬁiﬂ R ety R Gt ot TR Re LRy 1y having
and t he have for, exa
L6 53 ‘%%tb?%?‘éFabla&fycjl 27" s%ngtut%ntsmﬁﬁ‘bc‘?ﬁeﬁp ﬁ%t&mcycnc
possessed b ocarb as_d scr hed
BB reS 2381 }Y o haboen e e TP | gy examele,
a preferable "hetero %£|IC %f fg £ ) acC
"Héteﬁoéﬁﬂ qg%ﬂwﬁﬁ?ﬁbpt )al § n@ Y u%g?PPUeﬁ%ll 6-10
5 represented by R3, for_exanp or re 6—
hé& o GrAUR @P%han%%rabﬁ ﬁgglatos‘sbwa‘é?%%*fmén Uv a
selected froma nitrogen atom _an oxygeT atom and a 11
s TEMRE T 8C0 A trF OGRS BFR LRI R Bsﬁeapsaf& 6 grqpp optionally
Sge0|f|cally, exanpl es include 1-
3hgyingl jadihs t XUt 21 Baze| Pﬁ?ﬁerfblelo Exagples of the
érazolldlnyl pi peridino, 2-, 3- or 4-piperidyl,
statpepér dnicipde r@orfmvl@qulatozﬂr Gt B¢ Rildpyli grpup, a Ci-
3- or 4-pyridyl, 2- or 3-furyl, pyra2|nyl
26 RARIR Y THOUD 3- 2py AMENY) gr@qwruajemw 1-¢ alkylamino group

3-isothiazolyl, and 3-isoxazol yl. 3 .
and a di-Cj;-¢ alkylamino group. More preferably, R is a

‘hydrogen atom, a phenyl group, or a 2-, 3~ or 4-pyridyl
group. Particularly preferably, it is a hydrogen atom.

In the above formula, X represents CHR?, NR!, O or S
(wherein R® re;ﬁrese_nts a hydrogen atom or a hydrocarbon'
gr_éup optionally having a substituent). X® represents CHR*?,
NR**, © o-r S (wherein R** represents a hydrogen atom or a
hydrocarbon grogp dptionally_hayipg a substituent). As R*
or R“ﬂ a  hydrogen atom or a lower (Ci-g} alkyl group
optionall_y having a substituent | is p’feferable, and a
hydrogen atom 1is gen_erally used. X is pieferably CHR*
(wherein R? is the same as defined above), O or S.
Alterna_tiveiy, X is preferably CHR* or NR* (wherein R® is
the same as defined above). X* is preferably CHRéa or NR*?
('wherein R* is the same as defin_éd above) . k In the above

formula, Y represents C, CH or N. Preferably, it is C or
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Particularly preferably, a 6-nenbered

ni trogen-containing 15 heterocyclic group (e.qg.
pyridyl) is used. As a preferable substituent of the
"heterocyclic group optionally_having a substituent”
represented by R3, for exanple26a hal ogen atom (e.g.
chlorine and fluorine), a Cl1_6 alkyl group (e.g.
methyl and ethyl), a Cl_6 al koxy group (e..g. methoxy

2;g&22 rggggﬁé%§n%§a? h§y|§u Ei;kl ?ﬁf%ﬁ§¥§c§%bgﬁyfiFr CH.
CL 6 i no, A
ot hyl 48 PR LT Py | SRR o e CR 0 ity 1 f5E A" Ting

group di met hyl ami no_ and. di et hyl am no) arge use

R§ep§e%F@%§raﬁiy,5Tort8xaﬁpP§mb?§eF|) fﬂ%ﬁﬁ' ?P@u?ﬁﬁtalnlng
a lower al kyl group optionally %ﬁ% havi n g 1 £

sﬁ@§€F9E§ﬁ@e(99?5°¥ﬂ9%¥ypa§FBHp%nﬁ? G PyemGyi nfxapples o

substituent, and (iv) a 5- or 6-nenbered heterocyclic

git&8p "ot i bAall weﬁmr@ 2O%XVFRR | BEER CORL@inAgY heterocycle™

exanmpl e, i) a hydrogen atom (ii) a |lower alky

gRBGR g | 1%7 st ©p Tranembgrgd gl @&ﬁf) @edyal Py h%’d?l R rembered)

substituent, and (iv) a 6- nmenbered

nhetegenyedat Antimnaldier oeytairindodp tépt3 ofBrpferably 1 or

havi ng a substituent are nore preferable. Exanples of .

t B qﬁnﬁnet@éntwpn@uééenemﬁnqﬁgmsaﬁeh?CEeénfﬁom|annltrogen

group, a Cl- 6 al koxy group, an am no group,

meRomCl_#n alokyigem netgmoupnd 0 aanduafyr- Gt en aIJJDyI affdagion to

group. Mre preferably, R3 is a hydrogen atom a

phgdybcgrbop, abemg 2and dxygendapypmsdy|l The ring is preferably

a ring represented by the formula:

(P;,—-E

O

wherein E represents (i) CH2CHp, (ii) CH=CH, (iii) CH20, (iv)
OCHL(V).EHhS(O)q' (wherein g’ is an integer of O to 2),

{(vi} S{0)g’CH, {wherein g’ is the‘same as defined-above),
(vii) CH,NH, (viii) NHCH, (ix) N=N, (x) CH=N, (xi} N=CH or
(xii) CONH; and n’ represents an integer of 0 to 2. E is
preferably (i) CHZCHz,-(ii) CH=CH, (iii) 'cszo, (i-vr) OCHg, (v)
CHoNH, (vi) NHCHZ,(vii) N=N,. (viii) CH=N or (ix) N=CH, and

especially (i) ‘CHyCH; or (ii) CH=CH. Specifically, an

' oxygen atom-containing S5-membered heterocycle such as 2,3-

dihydrofuran,‘ furan, 1,3- leXOl oxXazoline, isoxazole,

1,2,3~- oxadlazole and oxazole, and an oxygen atom-containing
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group. Particularly preferably, it is a hydrogen atom
In the above formula, X represents CHR4, NR4, O or S
(wherein R4 represents a hydrogen atomor a
hydrocarbon 15 group optional Ly having a
substituent). Xa represents CHéﬁa, NR4a, 0 or S
(wherein R4a represents a hydrogen atomor a

hydr ocar bon group optionally having a substituent). As

i SRR LR 2 borag-6She 8Ly g byran,  20-

group ubstituent 7§ prée
d 20 t [ ! | ' - .
320, DU BN &SP oo By ggquorphoLine
b 0 . At tivel X_i bl.y CHR4 .
oA IR PERTEFERT A | SPoehe BENESREPRN| HEA aBOUS). Xa @ Ting

is preferably CHR4a or NR4a (wherein R4a is the sane
a§e§’§ﬁsﬁé’&e§%5\¥e)ti‘.e Ig‘? %tbove 25 formula, Y

represents C, CHor N Preferably, it is Cor 26 CH
eprgsents C, CH or N - Preferably, it is Cor CH
ﬁe bove fornmula, the Aring or the A ring
s a 5- to 7-nenbered oxygen at om cont ai ni ng
cycle optionally having a substituent. Exanples
of 5the "5- to 7-nmenbered oxygen atom cont ai ni ng

het erocycl e", include 5- to 7-nenmhered (preferably. 5-...
OPDBE R o) Lot By BF OGHBRaPEy Eont AR T ALY, for
3 referably 1 or 2)_of one_or two differe al ons
s@§tgwpé&ffr2mﬁ-aim%%féﬁ% ohf T &R/ odygen LhiirpRyzan, and
sylfur atomin additign to

ZH-pyran are generally used.

As a substituent of the A ring and the A' ring, for
example, a halogen atom (e.g.-fluorine, chlorine, bromine
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,
a lower alkoxy group (e.g. a Ci-¢ alkoxy group such as
methoxy, 'ethoxy, propoxy, isopropoxy, butoxy, isobutoxy,
secfbutoky and tert-butoxy), an aryioxy group f{e.g. a Cs-10
aryloxy group such as phenoxy), a lower alkanoyl group (e.g;
formyl; a Ci _alkyl4carb9nyl' group such as ‘acetyl,
propionyl,.butyryl and isobutyryl), an arylcarbonyl group
(e.g. a Ce-10 aryl—carbonyl group such as é benzoyl group

and a naphthoyl group}, a lower alkanoyloxy group (e.g.
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10 hydrocarbon atonms and oxygen atons. The ring is
preferably a ring represented by the formula: " E O
wherein E represents (i) CH2CH2, (ii) CH=CH, (iii)
CH2Q, (i'v) OCH2, (v) CH2S(O Qg (wherein g is an
integer of 0 to 2), (vi) S(OY CH2 (wherein q' is the
sane as defined above), 15 (vii) CH2NH, (viii) -
NHCH2, (i x) N=N, (x) CH=N, (xi) N=CH or (xii) CONH, and

.('F re esents Ic?-é%%ﬁr I:b% gﬁ%\( Erk,?p(%ﬁgfhe %bla)éetyloxy

awa%glé%i%ﬁrry G b %&%xgr(zl ehl SNy I, an

ererorsereyLath ar S Th By arbr arh, 5‘%»'59 sGalBERFLERy group

1, 3-di oxol , oxazoline, isoxa 3- oxadlazo

AP x 850 REN 2 Qﬁycﬁﬁﬁeﬂagﬁgh}g&ﬁﬁg nlﬁb %%rboxyf group, &
6- menbered heteroc such as 2H 3, 4-di drop ran,
21PWRY ol k %%%Jé‘ﬁ% _ 195CWP ox Kfed and? L koxy-carbonyl
2, 3-dehydronor pholine are preferab]e. re pref ferab
tHEOWP ng | §Uh Hlu;a%epré@%ﬁ?%ﬁyﬁﬁr?ﬂﬁyrgrnul nﬁxﬂ %?bonyl
wherein n is the sane as defined above. pemtbl % ))/ bonvl
fDFOPRKEPPFRONYL 8- di hyidrRUARATY FaRRERY L, butoxycarbony-,

- 2H 3, 4- di hydr opyran, and

1sobutoxycarbonyl and tert¥butoxycarbonyl), . an
aralkyloxycarbonyl (e.g. a _qul aralkyloxy—carbonfl group
such as benzyloxycarbonyl), a carbamoyl group, a mono-, di-
or triéhalogéno—lower alkyi group (e.g. a mono-, di- or
tri-halogeno-C;-y alkyl group. such as chlordmethyl,
dichloromethfl, trifluoromethyl and 2,2,2-trifluorocethyl),
an oxo group, . an amidino group, an imino group; an amino
group, a mono-lower alkylamino group (e.g. a mono-Ci-g
alkylamino group such as methylamino, ethylamino,
propylamino, isopropylamino and butylamino), a di-lower
_alkylamino.group (e.g. a di"Cpg alkylamino group sUch as
dimethylamino, diethylamino, dipropylamino,
diisopropylamino, dibutylamino‘and methylethylamino), a 3-

to 6—mémbered‘cyclié amino group optionally containing 1 to
3 heterocatoms 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

such as aziridinyl, azetidinyl, pyrrolidinyl, pyrrolinyl,



10

15

20

25

2H pyran are generally used. As a substituent of the A
ring and the A' ring, for exanple, a hal ogen atom
(e.g. fluorine, chlorine, bromne 10 and iodine),

cycl oal kyl group optionally ha¢fng a substituent,
| ower al kynyl group optionally having a substituen
a |l ower al kenyl group optionally having a

substituent,, an. aryl group optianally. hayi . .
St st ol WA ot S Ry, piperianl,
al kox roup such,as nethoxy, ethox r opoXx . ]
SRR ot Gy SPURRONS,  SEL Uty gy Lpiperazinyl
tert-butoxy), .an aryl ox rou e.g. a,Cob-1o aryl ox

o NSO P R e | Gt YRR Y GRS, (S @ Cum

fornyl; a Cl-6 al kyl -carbonyl group such as. acetyl., 20
prRIHYIAACIINRK r yI TARYP; sob%‘f‘?‘gyl),asan ar"ﬁﬁéa’ﬁse}% joxy  and

. a C6_10 aryl-carbonyl group.such as a

a
‘| ower al kyl group optionally having a substituent, a
a
t,

group  (e.
,b@ﬁMe ¥)and2a HibyPr§HBup)@ RitrQe group, a cyano

al kanoyl oxy group (e.g. 28 fornyloxy; a Cl 6 ,
algRPULD ardh M AEL Yr SEPURUCA 88 1AGeOfIosRy, & sulfino group, a
propi onyl oxy, butyryloxy and isobutyryl oxy), an
applosPhiensy | 8X9UBr o EBLEamays AXPURy| A JPBBRATE bxjsulfamoyl
group such as benzoyl oxy and napht hoyl oxy) , a .
carioupy| (group, a a riawre apkbxyeat bangylgrekpup e Sjicty as N-
Cl1_6 al koxy-carbonyl group such as met hoxycarbonyl, :
enhahwd@mddmmqylrprdb@ﬂﬁxﬁ&nﬁﬁﬁmokamwﬁmﬁ&?Eﬁ#%%ﬁ§¢$oylr N-
but oxycar bonyl ,

isopropylsulfamoyl and © N-butylsulfamoyl), a

dialkylsulfamoyl group (e.g. a di-Cji-¢ alkylsulfamoyl group
such as N,N-dimethylsulfamoyl, N, N-diethylsulfamoyl, N, N-

dipropylsulfamoyl and N,N—dibutylsul_famoy_l), an alkylthio

group (e.g. a Cis alkylthio group such as methylthio,

~ethylthio, | propylthio, isopropylthio, butylthio, sec-
butylthio and tert-butylthio), an arylthio group (e.g. a
Ce-10 arylthio gf:oup such as phenylthio and naphtylthio), a
-lower alkylsulfinyl group (e.g. a Ci-g alkylsulfinyl group
such as. methylsulfinyl, ethylsulfinyl, propylsulfinyl and
butyls_ulfiﬁyl), 'én arylsulfinyl group {e.qg. a  Cg-10

arylsulfinyli group such as phenylsulfinyl and

' naphthylsulfinyl), a lower alkylsulfonyl group (e.g. a Ci-g

alkylsulfonyl group such as methylsulfonyl, ethylsulfonyl,
propylsulfohyl' and butylsulfonyl), and an A,aryl_sulfonyl

group' (e.g. a Ce-10 arylsulfonyl . group such. as
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i sobut oxycar bonyl and tert-butoxycarbonyl), an

aral kyl oxycarbonyl (e.g. a C7_11 aral kyl oxy-car bonyl
group 10 such as benzyl oxycarbonyl), a carbanoyl
group, a nono-, di- or tri-halggeno-lower alkyl group
(e.g. a nmono-, di- or tri-halégeno-C1_4 al kyl group
such as chloronethyl, dichloronethyl, trifluoronethyl
and 2 2, 2- trifluoroethyl), an oxo group, an am di no

an [ Py a2 j no, 15 up,..a I "

f&wﬁp A grogR RS RGP Bra B, oL "1ower
such}gsﬁﬂgﬁr n1no,uftq%hgﬂgj pro Ian1@g }ower alkynyl
group . a gl Cl 4 alk rou such "
SR R T PN sgﬁypgmﬁ& 3316 aryl group”
di i sopropyl am no, _di but yl am noand nethyl I .am no :
3Mmayo Metifnbler k@) éycPF€¥§ﬁ\aﬁéyglloG§’ &ptﬁ‘ﬁ?ﬁ"}/ﬁ Ments which may
containing 1 to 3 heteroatons selected froman ox
absmpos saRsad bt dhe ﬁwdg%wt@w%&l&’n.??a ??F ed above.
to carbon atons and one nitrogen atom (e. v s
6- menmb@ref capbiliec s Tol grops 2%t stif er&i‘lgr |ad?q1ﬁhe A’ ring
azetidinyl, pyrrolidinyl, pyrrolinyl, 29 pyrrolyl,
i hingdadleyla halranest yAtomm dlaGok ikl | IFRgRrPRYIonally having
nmor phol i nyl, di hydropyridyl, pyridyl,
Nanesngaspiipeeay,nya Gnd RIROWM piggeuRzi ApLjionagdly having a
al kyl enedi oxy group (e.g. a C1_3 alkyl enedi oxy group
s salvsds tvenity| enddidnax yn drsous hyd ewefepm@/;ouar h dEBXHC group.,

group, a nitro group, a cyano
an amino group optionally having a substituent, and an oxo

group. The "substituent" of the "C;.¢ alkyl group
optionally having a. substituent”, the "C;.¢ alkoxy group
optionally having a substituent"”, and the "amino group
optionally.haVing'a substituent"™ represents, for example,
substituents that may be posSeésed by the "hydrocarbon
group” as described above; The A ring and the A' ring,may
have 1 to 4, preferably 1 or 2 of the above-described
substituents at feplaceable positions depending on a size
of the ring énd, when the number of substituents is 2 or
more, respectivé'substituents may be the same or different.

Examplés of the A ring and the A' ring include, for example,
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group, a nercapto group, a sulfo group, a sulfino
group, a phosphono group, a sul fanoyl group, a
monoal kyl sul fanoyl group (e.g. a nono-Cl_6

al kyl sul fanoyl group such as N nethyl sul fanoyl ,

R-et hyl sul famoyl, N-propylsul fahoyl, N 10

i sopropyl sul fanoyl and N-butyl sul fanoyl), a _

di al kyl sul fanoyl group (e.g. a di-Cl_6 al kyl sul fanoyl
group _such as N, N-di net hyl

fampyl, N 5 '
NWHEEEAD §uPPaﬁ§ylt,heN,sﬁ-medi‘%uFJdﬁﬁrE§pLﬁk?%‘fﬁfyla%%dR represents a
N, N- di butyl sul fanmoyl ), an al kyl thi q rqu e.d. .
Cry8rapr)l t#F 9 grdup tsueh & 3’(9’1%6‘%%5 Sts%ﬁl%ﬁido,as the
propyl thio, isopropylthio, butylthio, sec- buty]thiq, A
atereéetableylsuishituants y‘P?hi)‘(- SgrivupPe. ¢ ‘g L"c‘%- ?‘o rings.
arylthio group such as Ehenylthgo_and naphtylthi%), a e
| BRengakkemgukthenyrngr #hgredng R’ al 126 ERKPOER ACRYr ©F & *1-
group such as. nethylsul finyl, ethylsulfinyl, ]
pe Gl dioip epieionably yhatiponyl SubstidmAant maRficularly,
group (e.g. a C6-1o0 arylsulfinyl group such as |,
pREnyissubf imydregren mdisi hyesul dnsypstifutede® ring and an
al kyl sul fonyl group (e.g. a C1_6 al kylsul fonyl group
sunhubstibuhgHsal' f oapg) dshgesegireddy usest-opyl sul f onyl
and butyl sul fonyl), and an aryl sul fonyl 25 group (e.g.
a C6- 10nathlks akicorey | £ grmoil® s Uche aB  8dngprepyes@ntenyd benzene
and napht hyl sul fonyl) are used. The "lower alkyl )
grong" opthensldwerhay kemyh gubsp'ituend: ."| ofbe #Wophyiituent of
group", the "l ower cycl oal kyl group", and the "aryl
gthEp'B ring includes, for example, "substituents" of the

"benzene ring.optionally having a substituent" as described

above. Among them, a halogen atom or a lower (Ci-g) alkyl

- group optionally having a substituent is preferable and,

pértiéularly, a halogeﬁ atom or a lower (Ci-¢} alkyl group
(preferably methyl} is'generally used. The "substituent"
of the "lower (C;-¢) 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 1 or 2, preferably 1 of the
subétituents~at replacéable'positions and, when the qumber
of substituents is 2, :espective substituents may be the

same or different. Prefefably, the B ring is, for example,
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may have, 1 to 5, preferably 1 to 3 substituents which
may 5 be possessed by the "hydrocarbon group" as
descri bed above. Preferable substituents of the A
ring and the A" ring include a halogen atom a Cl_6
al kyl group optionally having 3£ substituent, a Cl_6
al koxy group optionally having a substltuent a
hydroxyl group, a nitro group, a cyano group, 10 an

am no group optionally having a substituent, and an
oxo gnoup. The "substituent” of the "Cl_6 alkyl group

0 aving a substituent”, the "Cl 6 al koxy
gro ionally having a substituent”, and the
"am up optionally having a substituent”

repr for exanple 15 substituents that may be

ssed by the "hydrocarbon group" as described
above. The A ring and the A ring may have 1 tq 4,
- pihargigbl § 1T6PTesentehea abbﬁ@éoa%cﬂ% a” halogen atom, a
substituents at | aceabl e positions dependlng on
silavenf (§he) r?hﬁyg @ L oWie PRtHENIRYe D %ﬁl%%bétFPE§H%§uent or
is 2or 20 nore, respective' substituents may be th
sad ayenli (Grecleral koY upPeR oPtipeahlyi hgvand Phéu}astltuent
r|ng include, for exanple, R5 O 31 wherein n is as
t S sanmeprefénail phofer ARRAIRE.Qep?ebyAregen rﬁﬁﬂfbgeﬁ halogen
atomor 1 or 2 substituents described as the
"m‘t@ﬁreraablae Isavestt | t@uenl@lbylt@eowprKpgeéﬁdabhﬁ methyl). More
ring"

preferably, it is a hydrogen atom.

In the above formula, m represents an integer of 1 to
4. Preferably, m is‘an integer of 1 to 3. More preferably,
m is 2 or 3, particularly, m is preferably 2. In the above
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

~include
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Anong them the ring wherein R5 is a hydrogen atom or
a Cl 56 al kyl group optionally having a substituent,
particularly, R5 is a hydrogen atom (an unsubstituted
A ring and an unsubstituted A':%lng) is generally
used. In the above fornula, the ring represents a
benzene ring optionally having a substituent. The
substituent of 10 the B ring includes, for exanple,
"substituents” of the "benzene r|ng optlonally haV|ng

as descri Anong t hep
Qqm or a | ower group Qp
%uent i's %pd, part'
kOr a | ower XKyl group 1 :

o / used The
| of the "lower (Qg46) al kyl group R*
optionally having a substituent"” represents, for
exanpl e, substituents that may be possessed by the
pon group” as described above. The B ring
or 42, preferably 1 of the 20 substituents
G CRip pogj, tions and, when the nunber of
subst i t {ieBt $ »"respective substituents may be the
sanme or FfeNent. Preferably, the Bring is, for
exanple, 32 RB wherein R6 represents a hydrogen atom

a halogen atom a lower (Cl1_6) alkyl group optionally '
~ havin tirtuent or alo Cl 6 Ikox ou :
6¥} I}y aV|ﬁ§ §ﬁ&5§ttﬁywhyéroca b&h ¥og Bptlonally

nt

having a substituent, and other respective symbols are the
same as defined above. Preferably, R is lower (C1-3)
alkyl optionally having a substituent.

As preferable examples of

wherein respective symbols are the same as defined . above

are exemplified. -Among them,



R6 is preferably, for exanple, a hydrogen atom a

hal ogen 5 atomor a lower (Cl_6)alkyl group
(preferably nmethyl). Mre preferably, it is a
hydrogen atom |In the above f Qula, m represents an
integer of 1 to 4. Preferably; " mis an integer of 1
to 3. More preferably, mis 2 or 3, particularly, m
is preferably 2. In the above 10 fornula, n represents
an integer of O to 2. Preferably, n is an integer of

00 Particularly, n hreferably 0. Exanp

i nd S AAAs. IS R4 R+ ~ g

RA Bt 3\ a,pydrocar bo gonal |y 3
subst 4 2Rd ot her Cili ve/synbol s* are thegf a4,
sane a¥ de™M ned above. Pref&rab™, R4' is lower (CL_3

5 al kyl optionally having a substituent. As preferaBI@
exanpl es of $a wherein respective synbols are the

same as defined.above 10 are exenplified. Anong %hen&
Jdherein respective symbols are the same as de ine above

are preferred.

In addition,

or

wherein respective symbols are the same as defined above

are preferably used. Among them,



h A A 18 ga ga wherein respective synbols are the
sane as defined above are preferred. In addition, a
Bgs, (ii) AAxa BR or ABs B~ s 5 wherein
respective synbols are the sanme _as defined above are
preferably used. Anpng them 33°A A wherein respective
synbol s are the sane as defined above are preferred.
Particularly, R3 wherein respective synbols are the

defined above is 5 prefe d. Examples of E
} include

wherein respective symbols are the same as defined above

are preferred. Particularly,

wherein respective symbols are the same as defined above is

preferred.

Examples of




UA* A BBas B R Ra RO3 RV 36 wherein
respective synbols are the sane as defi ned above. As
preferable exanples of ~. pt 4 g~~~Ys s.ti. Ya
~ 5 wherein respective synbols arg the same as defined

above are exenplified. Anobng fﬂ%n] n A OaAOj] R3
B\ \ R8 BR3 H wherein respective synbols are the
same as defined above is preferred. In addition, 37
T8&ss.B 8 '

relin régpective symbols are the same as defined above.

As preferable examples of

wherein respective symbols are the same as defined above

are exemplifieq. Among them,

wherein respective symbols are the same as definéd above is
preferred. .

In'additipn,'



k ~, g n wherein respective synbols are the sane as
defi ned above t~-R are preferably used. Anong them
nA'" nA OB R3 O B R3 wherein respective synbols are
the sane as defined above 5 a preferred. Further,
38 Hg~a U a' wherein respéctive synbols are the
sane as defined above are also preferred.
Particularly, n O B R3 wherein respective synbols are
the sane as defined above is preferred. 5 As the

co oun@ of the presen anention, for exanple,
coagbun 1)
39 i

tructural f or nul as:
(=

or

wherein respective symbols are the same as defined above

are preferably used. Among them,

wherein respective symbols are the same as defined above

are pre ferred. Further,



RS OnlI-ENRL.IKOHR3 RR5 0 n- I-ENR OHI
R3 Rs H wherein respective synbols are the sane as
defi ned above are particularly generally used. '
Pref erabl e exanpl es of the conpound (1) include
conpounds represented by the fornulas: 40 R6 0 R5 0 b
HH ' $ ~Rs ReRe RBRRHBH3RRa ~bBe RS0
Rb 0 \.q H : , o . -

wherein respective symbols are the same as defined above

are also preferred. Particularly,

wherein respective symbols are thé same as defined above is
preferred.

As the compound (I) of the present invention, for
example, compounds having the following structural

formulas:



Il ~\'b~" ~Ra ReRe:50~-bHH B ~ B3 R5Re
wherei n respective synbols are the sanme as defined
~above. - In addition, preferable exanples of the
conmpound (I) . include a conmpound in which R
represents (i) a |lower alkyl --group optionally having
a substituent, (ii) a |ower 53gycloal kyl group
optionally having a substituent, (iii) a [|ower _
al kenyl group optionally having a substituent, (iv) 41
h an aryl group optionally having a substituent, (v) a
mondR® or di -1 ower abkyl ami no group optionally having a
i gituent, . (vi)Jllan aryl am no group optionally

haw sybst nnrent™pt (vii) a 5- or 6-nenbered
niP. -cont ai nithg 5 heterocyclic group optionally
hav Pstituent, R2 represents a hydrogen atom or

) kyl group optionally having a
sub geim~" R3 represents (i) a hydrogen atom (ii)
a IFower al kyl group optionally having a substituent
or (iii) an aryl group optionally having a -

( ﬁ—Ts
' —E
O

R® H |
wherein respective symbols are the same as defined above
are particularly generally used.

Preferable examples of the compound (I) include

compounds represented by the formulas:



10 substituent, X represents CHR4A or NR4 (R4

- represents a- hydrogen atomor a lower (Cl_6) alkyl
group optionally substituted with an oxo group), Y
represents C, CH or N (provided that, when X
represents CH2, Yis Cor CH, represents a single
bond or a double bond, an A rﬂﬂg 15 represents a 5- to
7- menber ed oxygen atom contai ning heterocycle

~optionally having a substituent, a Bring represents

_a benzene ring optionally having a substituent, and m
IS lgg 2. Mre pregerably, the conpound ¢§ a conpognd

in whfch 20 Rl repgiesents-i) a C1_6

opt NVE%@R’ with'1to 4 haNogemk*
or () 6al kaxy dtoup, .ii) a C3_6 gr ofip,
i) ﬁﬂyl group, iv) a C6_1I4 g o§g
optloall tuted with 1 to 4 of C* 6

al koxyi~&fi tr@, hal ogeno Cl1_6 al kyl - car Pe®yl @ no or a

25 RAf ogen aton] v) a nono+* or di-CIR¥ al kyl am no .
group, vi) a Y 42 (C6_10 arylam no group optionally
substituted with 1 to 3 C1-6 al koxy groups or vii) a
6- wemﬁered nitroge contalnlng heterocynd C group 0

With 1 to 2 -

exy CerO vyl grfoups, R2 repr en
(C1-6) al kyl group s
\ gprom (ii) a lower Réoup,

RS 0

' R )i

wherein respective symbols are the same as defined above.
In addition, preferable examples of the compound (i)

include a compound in which R!' represents (i) a lower alkyl

group optionally having a substituent, (ii) 'a lower

cycloalkyl group optionally having a substituent, (iii) a

lower alkenyl group optionally having a substituent, (iv}
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group, X represents CHR4 or NR4 (wherein R4 represents
a hydrogen atomor a |ower (Cl-6) alkyl group
optionally  substituted with an oxo group), Y

represents C, CH or N 10 (provided that, when X

represents CH2, Yis Cor CH), represents a single
bond or a double bond, an A ridng represents RS O

“wherein respective synbols are the.sanme as defined

above, a Bring represents 15 R6a R6a represents a
hydrogen atom a hal ogen atomor a lower (O _6) alkyl
gro@rylargronp sogt bon2l 1y 3hamibgg at erpstd tammjountv) a mono-
represented by the fornula: O %JLRTh XR6b wherein - ’
Rrb rdprésertrs aalkybamikpl ggoopp R6bptépna§ér_7ts having a
hydrogen atom or a hal ogen atom nis O or "1, b
sepsedentnta si{wny) eahonﬂrplamdoukglr@mndptaodamhgn bébrlng a
;zbstituent or (Vii) a 5- or'6—membered nitrogen-containing
heterocyclic- group opticnally havingl a substituent, R®
represents a hydrogen atom or a lower (Ci-g) alle group
optionally having a substituent, R’ representé (i) a
hydrogen-atom, (ii) a lower alkyl group optionally having a
substituent or (iii) an aryl group optionally having a
$ubstituent, X represents CHR' or NR? (R* represents a
hydrogen atom or a lower (Ci.g) alkyl group optionally
substituted with an oxo group), Y represents C, CH or N
(provided that, whenlx represents CH?, Y is C or CH), eee
represents a single bond ot a double bond, an A ring
represents a 5— to 7-membered oxygen atom containing
heterocyclé optionally having a substituent, a B ring
represents a benzene ring optionally having a substituent,
and m is 1 or 2.

More preferably, the compound is a compound in which
R represents i} a C;-s alkyl group optionally substituted
with 1 to 4 of each of halogen or a C;-g alkoxy group, ii) a
C3z.¢ cycloalkyl group, iii) a Cjz-¢ alkenyl éroup, iv) a Cs-1g
aryl group optionally substituted with 1 to 4 of each of

Cy-¢ alkoxy, nitreo, halogeno Ci_g alkyl—carbdnylamino or . a

halogen atom, v) a mono~- or di-Ci-¢ alkylamino group, vi) a
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15

5 CH2, a represents a single bond or a double bond,

' and when Xb is NH, a represents a single bond or a

salt thereof is preferred. In addition, a conpound
represented by the fornula: Ona Ea ~Rtb A" H B

R3a X 10 wherein Rib represents a Cl1_6 al kyl group,

X' represents CH2, NH or NCHO4ZR3a represents a

hydrogen atom or a phenyl group, represents a single-

bond or a double bond, 44 Ea represents CH2CH2,

CH=CH, CH2O, CH=N, CONH or -CH2NH, n8 represents 0 or
Kes-anakylaminog grempe sgrttiorel ox ygels 8l burednwathi Agto 3 Ci¢
5- or 6- nenbered heterocycle optionally having 1 or 2

GlL M08y KYdrodpr @ps vaft)i osal by membeiredit @d twiolgendcontaining
hydroxyl group, and a B' ring represents a benzene _

Hetge ot yONBE | yroupsbptibadlly substituted with 1 to 2 Coopg

aralkyloxy-carbonyl groups, R? represents a hydrogep atom
or a'loﬁer (Ci1-6) alkyl grduﬁ, R? represents (i) a hydrogen
atom, (ii} a lower (Ci-¢) alkyl groﬁp, or (iii) a Cg-14 aryl
group, X represents CHR! or NR! (whereih R! represents a
hYdrogen atom or a lower (Ci_g) a;kyl ‘group optiocnally
substituted with an oxo group), Y represents C, CH or N
(provided "that, when X represents CHz, Y is C or CH), eee
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 :

5
Vadl
Rﬁa
R“‘represents a hydrogen atom, a halogen atom or a lower

(Ci-6)alkyl group, and

mis 1 or 2.
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w th a hal ogen atomor a salt thereof is also
preferred. Anong them a conpound in which when X' is
CH2 or NCHQ, is a single bond or a double bond, and
when X' is WHO, 10 is a single bond, or a salt '
thereof is also preferred. The compound (I) is
particularly preferably (S)-N4B2-

(1, 6, 7,8-tetrahydro-2H i ndeno[ 5, 4- b] f ur an- 8-

~yl)ethyl]propi onanmi de (general nane: Ranelteon)

hereinafter referred to as. Conpound A in so cases
(15 Thlémeaﬁp&hlﬁahua) Q@W%rﬁm%ﬁﬁ%ﬁug’%s’gﬁl %%meé?n"?" '

agent for preventing or treating sleep disorder,

Vdescribed in JP-A-1§-287665, and can be produced

ding to the knpwn nethods such as the nethod
_ [ pJgqugtron or the |like. 20 The
tmbl et Jof tHe prjaent Fvent i on contai ns about 3 % by
\ re of such a hardly soluble active
i ngriedi erft "b&sed on the whole tablet. Wien a content
of by soluble active ingredient is |ess than
'tgk% , originally, a variation in dissolution
behavi or of 25 the active ingredient is extrenely
®HBLE kN therggggghntﬂ‘ﬁ a 10g tabkeh Qfrddle, PR®Sepresents a

I nvention contains such a hardly “soluble active

&gggggkm}%&ﬁ 2 amuitogdn RhEr aPlds a1 5% by

or nore, nore preférabl’y about 7% by
wei ght (ww) or nore, particularly, preferably about
T0G-by- '

répresents a single bond or a double bond, and when XP is

‘ CHZr

-

represents ‘a single bond or a double bond, and when xP is
NH,

represents a single bond or a salt thereof is preferred.

- In addition, a compound represented by the formula:

wherein R' represents a C;-¢ alkyl group,
X' represents CH, NH or NCHO,
R%'represents a hydrogen atom or a phenyl group,

s+s+ represents a single bond or a double bond,
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5 weight (ww or nore. In addition, a content of the:
hardly soluble active ingredient in the tablet of the
present invention is usually not nore than about 50%

by weight (ww). The tablet of the present invention
contai ns magnesium 10 stearate. Magnesiums.tearate

i's . a general-use lubricant, &ud is available as a

commerci al product. Such a comercially avail able

product of nmagnesium stearate usually contains

conponent s ot her than magnesium stearate. In the

Free gy € sendrs | GieCHer ofHECH), eGPoD Nt CBENy eGANH! od CH2NH,
variation in dissolution of an active ingredient and
mﬁprepe&eantﬁnanmaﬂe of the dissolution, magnesium

stearate in which the proportion of stearic acid in a

faat t3' ' acidgf regrie@enttshearst eaygenaaitdrecaringi miatg - or 6-
val ues about 90% or nore is suitably used. The
stettieiredachdtesntente?2opaidmal by chlasdlngi ell ancoedidige alkyl
to the nethod described in the Japanese.

dranipac epadioha 14t hsulsktitnced heitiabd ehy@toxybegroup, and
present invention preferably contains magnesi um

st e ating Nr@praseuds af balekined. ri%dYopel @& 1 (W W)Jb@l:ltuted
nore based on the whole tablet. The upper limt of

Wieh2% NRYNEgEHMaURAr 8 CaCHHIRN t hEr8Ot R tA x4l ag,lreéferred
limted, but 46 usually is not nore than about 2%

Weioglat t(MérH\D Basesh®dund NenWhl £ci abheh- X7 is CH, or NCHO,
sees i35 a single bond or a double bond, and when X’ is NHO,
**++ is a single bond, or a salt thereof is also preferred,.

The compound (I) is particularly preferably (8)-N-[2-
(1,6,7,8-tetrahydro-2H~indeno([5, 4-b] furan-8-
vl)ethyl]propionamide {general name: Ramelteon)
(hereinafter referred to as Compound A in some cases).

The compound (I) is the known-compound useful as an
agent for preventing or treating sleep disorder, described
in J?—A-10-287665, and can be produced according to the
known methods such as the method described in the
publication br the like.

The tablet of the present invention contains about 3 %
by weight (w/w} or more of such a hardly soluble active
ingredient based on the whole tablet. When a content of
the hardly soluble active ingredient is less than this
amount, originally, a variation in dissoclution behavior of

the active ingredient is extremely small in the tablet.
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The tabl et of the present invention contains

hydr oxyl propyl cel | ul ose having a viscosity of about 1
to 5 about 4 nPas (preferably viscosity of about 2 to
about 3.4 nPas). Hydroxpropylcellulose is a

general -use binder, and wusually, when it is used as a

bi-nder  for the tablet, hydr oxgyspr opyl cel | ul -ose havi ng

a higher viscosity is used. The present invention is
characterized in that 10 hydroxypropyl cel |l ul ose having
arelatively low viscosity is  used. -Such.

My doatplreopyd £etheal presestavaivientlion foyntexompl euchas hardly
a comercially available product (e.g. SSL type, SL
tsyylerbleNigapoiwesottlagedieht dip. ahb dnrbvart abf apreferably about
hydr oxypr opyl cel | ul ose having a | ow m neral obtained

5% riepetietighnt ofwpwy i bircaiden, | sopeefErefeirabhpd about 7% by
hydr oxypropyl cel | ul ose having a residue on ignition of :

weli gy e(vhan aboubre, zgfaaﬁlﬁaa&uag»d Afdfsrdlgly talboust 105 by
60050C i s preferred. Further‘ hydr oxypropyl cel | ul ose

2@ 1Whitc N /Sr)S A ildrd N VBt edd el ¢ POA aEoREEABI 6f the hardly
sol vent such .as an al cohol at nornal tenperature and

Ragudneat getigel ubhgiédiéAt Walier the pegheetedof | RHepresent
present specification, a nunmerical value of a

Y heeotiiln | $sa d%@lfl}galno\éal HEr&f thad seBsuty 86% by welght
nmeasured 25 using a 2% Aqueous Sol ution Type B

Vigeqneter at 20C

The tablet of the present invention contains magnesium
stearate. Magnesium stearate is a general-use lubricant,
and is available as a commercial product. Such a
commercially available product of magnesium étearate
usually contains componénts other than magnesium stearate.
In the'-present “invention, from a viewpoint of régulated
variation 1in dissolution of an active ihgredient and
improvement in a rate of the dissolution, magnesium
stearate'in.which the proportion of stearic acid in a fatty
acid fraction (the sfearic acid content ratio) values about
90% or more is suitably used. The stearic acid content
ratio is calculated according to the n@thod 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 the

magnesium stearate content is not particularly limited, but
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47 * The tablet of the present invention preferably

cont ai ns about 3% by weight (ww of such a

hydr oxypropyl cel | ul ose based on the whol e tabl et. The
tabl et of the present invention may optionally 5
contain other active ingredients, and other conponents
such as other additives. The g4@bl et of the present

i nvention can be produced by nixing a hardly soluble
active ingredient, magnesium stearate, and
hydoxypr opyl cel I ul ose having a viscosity of 10 about 1

thwswidyt ¥s nlas msreekhaas abicwtr ptbyneeight (w/w) based on

i ncor porated conponents at a predeterm ned ratio, and

adreprersliengddleetni xture to tablets according to a
normal method which is used for preparation. Mre

speci filgal | yabillee t abfet €ld beryEsxhuced idwentildn contains

exanple, by the followi ng nmethod. After a hardly

$61d 167 1t dpael dTIgINEIH St haﬁdngomleﬂ@bb)éllt@ﬁ%ﬁohm 1 to -
conmponents (excipient, etc.) are honbgeneously m xed

laboutf [UintHzzead Qaeh O Bl Ptd D VEY  of t BBolitXbUES hBout 3.4
sprayed wi th an aqueous solution in which 20

Iedr-@y.pr APt S dIeMl Tk & Vi S£0gehyr8i -aBeubidder, and

to about nmPas i s dissolved to granulate in the
@rsh%rl’lyandwhbﬂenltdri§d uded hgssage giyedr s the tablet, _

resultant granules are ground to obtain a particle
hydroxypropylcellulose having a higher viscosity is used.
The present invention is characterized in  that
hydroxypropylcellulose having a relatively low viscosity is
used.

Such hydroxyprdpylcellulose is available, for example,
as a commercially available product {(e.g. SSL type, SL fype,

Nippon Soda Co., Ltd.).

Inter alia, hydroxypropylcellulose having a low

mineral obtained by repetition of purification is preferred,

and hydroxypropylcellulose having a residue on ignition of -
not more than about 0.2% as .measured after ignition at
600+50°C is preferred. Further, hydroxypropylcellulose
which is soluble in water and a polar organic solvent such
as an alcohel at normal temperature and has greater
solubility in water is pﬁeferxed.

In the present specification, a numerical value of a

viscosity is a numerical value of a viscosity as measured

using a 2% Agueous Solution Type B Viscometer at 20°C.
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Si ze- adj ust ed powder. 25. Magnesi um stearate and
optionally incorporated 48  conponents (disintegrating
agent, etc.) are added to the particle size-adjusted
powder, and m xed to obtain granules  for naking

tabl et. The granules are conpressed into a.tablet on a
tablet 5 press to obtain an wwcoat ed t abl et . The

"resul tant uncoated tablet is sprayed with a film

coating solution in a filmcoating device to obtain a

film coated tablet. According to the present

i nventiten, sahteétan ofl0 ﬂhesopuﬂaamufuzmménalbard@weferably
sol ubl e acti ve ingredient is inproved, and the
dicasits on aledwet | S ¥Pnvdbged veight appwdwi)nat ef such a
defined value, the tablet of the present invention '

sl rosvedmtlete Xl whed et hased adh athenwhblea habdey .
sol uble active ingredient. In the present

speci fiieat tapletS dhe vrgubatedndi sbOveht 08nVald Bt bptionally
means that a simlarity factor (f2 function) which is

Fortdex Jille ASEESSIO N nE@] éhiYys Pf afiiS§ehki @Bmponents such
behavi or between preparations with the sane

fa@r Ry udicrdd trarily selected different 2 lots
1§ 50 to 100. The simlarity factor (f2 function) is

fga?rEgﬁiiﬁgﬁgﬁgégﬂA%%Qgﬁ@%%ﬁ%”&hééﬁﬂybﬁtbQH BBaB#oduced by
mixing a hardly soluble active ingredient, magnesium
stearate, and hYdoxypropyléellulosé having a viscesity of
aboutr 1 to about 4 mPa;s as well as other optionally
incorporated cohponents at a predefermined ratio, and
compressing the mixture to tablets according te a normal
method which is used for preparation. -

More specifically, the tablet can be pfoduced, for
example, by the following method.

After a hardly soluble active ingredient and
optionally incorporated components (excipient, etc.) are
homogeneocusly mixed in a fluidized bed granulation drYer,
the mixture is sprayed with an aqueocus solution in which
hydroxypropylcellulose having a viscosity of about 1 to
about 4 mPaes 1is dissolved to granulate in the dryer, and
then, dried in the same dryer.

"The resultant granules are ground tc obtain a particle
size-adjusted powder.

Magnesium stearate and optionally incorporated
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conmponents to be incorporated. are substantially the

same, and lots of conmponents to be incorporated may

be the sane - or different. 25 The simlarity factor is
expressed by the followi ng 49 equation. Equation: n
f2=50 log{[1+(1/n) Z (At-Bt)21 .5x100) t=1 wherein

“At and Bt -are average dissol utdgon rates of a test

preparation A and a test preparation B, respectively,"

at 5 each dissolution conparison tinme point, nis the

nunber of the tinme points at which an average

dicspaingriten (dieinsegratpagedygeamd, i €taot) | @58 taldaleds, to the
the test preparation A and the test preparation B are
[Braaarcdid anisz ent 4dyj W deed apewder puandi nhxed apbobtadnl yranules
10 selected different 271ots, the dissolution

o aiakion tdamleroj nts are set as follows: (1) when

average 85%or nore of a hardly soluble active

i ngr editentgdanites t €8¢ pompaeatiedn iAtics 2! t4lelet nodba tablet
to 30 15 m nutes: 15, 30, 45 mnutes, (2) when

@ws%giﬁ%%tqlmm Wcdated dtab ot ubl e active

The resultant uncoated tablet_ié sprayed with a film
coating solution in a film_coéting_device to cbtain a film
coated tablet. |

- According to the present invéntion, since an
dissolution rate of a hardly soluble active ingredient is
improved, and the dissolution rate is conﬁerged to an
‘approximate defined value, the tablet of the present
invention has a regulated diséolution variation of a hardly
soluble active ingredient. In the present specification,
the regulated dissclution vériation means that a similarity
factor (f2 fﬁnction) which is an index for assessing
equality of dissolution behavior between preparations with
the same formulation in arbitrarily selected different 2
lots is 50 to 100. The similarity factor (f2 function) is
preferably 70 to 100. |

The same formulation means that names and amounts of
components to be incorporated are substantially the same,
and lots of components to be incorporated may be the same
or different.

The similarity factor is expressed by the following
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ingredient in the test preparation Ais eluted after

- 30 nminutes-or nore but in a defined test time: Ta/4,
- 2Tal 4, 3Tal 4, Ta, 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 nore of a hardlgme sol uble active 50

ingredient in the test preparation Ais not eluted in

a defined test tine: Ta/4, 2Ta/4, 3Tal4, Ta, wherein

Ta represents a suitable tinme point at which an
awmpregieondi ssol ution rate attains 5 about 25% of an

average dissolution rate of the test preparation Ain

a def iBipthttiesi: ti me. The tablet of the present

i nvention can be orally.- adm ni stered according to the

usual tablet adm nistration reginen. 10 Specifically,

for exanple, 4 to 16 ngy "of a hardly sol uble active

| ngfRexB0t logr (U (qrhi)l ¥ a@t—ll Fi%ed }100}a day

bef ore going to bed 5 The represent

invention wll be descrlbed in nore detail by the

foll owi ng Ref erence Exanpl es and Exanples, but the

phesein Al eahdoBti agwtadéradeddibedottieiohn ddtms of a test
fol | owi ng Exanpl es, as hydor xypropyl cel | ul ose

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 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

selected different 2 lots,

the dissolﬁtion comparison time points are set as
folloﬁs: |
(1) when average 85% or more of a hardlj soluble actife
ingredient in the test preparation A is eluted in 15 to 30
minutes: 15, 30, 45 minutes,
(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
test preparation A attains about 85%,

(3) when average 85% or more of a hardly soluble active
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(viscosity of 2 to 3.4 nPas), 1 to 2 g of 20

hydr oxypropyl cel l ul ose that is precisely weighted, and
has a residue on ignition of not nore than 0.2% as
measured after ignition at 60050C was used. In the

“follow ng Exanpl es and Conparative Exanples, as a

preparati on additive, productssmhich neet the Japanese
25 Pharmacopoei a, 14th Edition or the Pharnaceuti cal
51  Exci pients Standards 2003 were used,  provided that
anong preparation additives, as nmagnesium stearate,
preghted senthiah thet tebe J@rwmeﬁaatﬂmr PRCOPORIcR, dhited in a
Edition is used in the sane manner as ot her

dehbiead | tesadgihe ves, and 5 particul arly, magnesi um
stearate having a stearic acid content ratio of

anod, 99%ay e 4, TATER! WEdEMiGALT, | et {0a. suitable
LTD.) was used. Ref erence Exanple 1 10 After Conpound

AineChesatantk GRHRKSt a4 ChvaRe hQIBIBNERYSHY f@%@d attains
in a fluidized bed granul ation ryer according to the .

fagat atgisan b Tah! Caderihe MHXESELuVBSn SPARYEL M thhe test

an aqueous solution in which hydroxypropylcellulose

ds50 Meds the S A0 AL S i Pi kS the dryer, and

then, dried in the sane dryer. The resultant granul es

. were g.Lr n@aﬂl‘elﬁ At QHHT”P%%%%”gm%ﬁﬁ%nu%% be orally

power to obtain par
adminlstered according to the usual tablet administration

regimen.
Specifically, for example, 4 to 16 mg of a hardly
soluble active ingredient can be orally administered once a

day before going to bed.

Examples

The represent invention will bé described in more
detail by the followihg Reference Examples and Examples,
but the present invention is not limited thereto.

In the following Examples, as hydorxypropylcellulose
{viscosity ©of 2 to 3.4 mfa°s), 1 to 2 g of
hydroxypropylcellulose that is precisely weighted, and has
a residue on ignition of not more than 0.2% as measured
after ignition at 600%x50°C was used.

In the following Examples and Comparative Examples, as
a preparation additive,‘products which meet the Japanese

Pharmacopoeia, 14th Edition or the Pharmaceutical
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adj usted powder. Corn starch .and nmagnesi um st earate
were added to the particle size-adjusted powder, and
mxed in a 20 tunbler nmixer to obtain granules for
maki ng tablet. The granules were conpressed into a
tabl et weighing 130 ng on a tablet press using a 7.0
myd mall et to obtain an uncoatsgd tablet. The

resul ting uncoated tablet was sprayed with a- solution’
of titanium oxide, hydroxypropyl nethylcellul ose 25
2910 in which yellow iron sesqui oxi de had been

- dspisisatt s 53t aadd reepo §OB derad nusedj | preodided) that among

device to obtain each about 270000 fil m coat ed

tpﬁﬂpﬂﬁﬁtﬁﬁﬁeﬂdﬂdmtﬁves,oraB ngaghesCanposneakater, products
tablet. Table. 1 4 ng 8 ng Uncoated tablet Conpound A '

4K h Gredtaciios e7dPdn §s8 TPRarkeeopstabch139hd4Et4on is used
Hydr oxypr opyl cel | ul ose (viscosity 6 to 10 nPas) 4.0

4.0 tMegnesheMnidaedat @sl. Bthe? piépasfeibng additives, and
Hydoxypr opyl met hyl cel | ul ose 2910 3.75 3.74
%%mlmeyo fadhedPium stearate having a stearic acid

content ratio of  about 90% or more (TATHEI CHEMICAL

INDUSTRIAL CO., LTD.) was used.

Reference Example 1

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 aquéous solutioh in which

"hydroxypropylcéllulose had been dissolved to granulate iﬁ

the dryer, and then,' dried in the same dryer. The

resultant granules were ground with a 1.5 mm¢ 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
tumbler mixer to obtain granules for making tablet. The
granules were compressed into a tablet weighing 130 mg on a
tablet press using a 7.0 mm$¢ mallet to obtain an uncoated
tablet. The resulting uncoated tablet was sprayed with a
solution of titanium oxide, hydroxypropylmethylcellulose

2910 in which yellow iron sesquioxide had been dispersed,
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Titaniumoxide 0.5 0.5 Yellowiron oxide - 0.01

~Total 135.0 135.0 5 Exanple 1 After Conpound A,

| act ose and_corn starch were honopgeneously mnixed in a

f1 ui di zed ‘bed granul ati on dryer according to the
formul ati on of Table 2, the mxture was - 10 sprayed

W th an aqueous solutlon in whyxh

hydr oxypropyl cel | ul ose had been dissol ved to granul ate

in the dryer, and then, dried in the sane dryer. The

resul tant granules were ground with a 1.5 m punchi ng
sieetopsipgidopewdn nal fille chdstiing davicel eesi zbtdbn each
adj ust ed powder. Corn starch and nmagnhesi um st earate

ot @itherdd of 1 I Scsa zed atabbéed powdeiniagd4inimgedri 8 mg of
a tunbler mxer to obtain granules for making tablet.
Teawuanllzepdd blevere conpressed into a tablet

wei ghing 130 ng on a tablet press using a 7.0 Mm%

melyiet ito obtain a uncoated tablet. The resulting

||nrnnf ed nI ni n tabhlet was Spr ::l\/pri with a . .soluti rm of
Y

mﬂnchayeﬂloabﬂean OX|de'or'red |ron OXIde had been
dCspposead, Aand copol yvidone in a filmoOoating devs c@
tDactose 101.6 - 97.6

. Corn starch 19.4 19.4

Hydroxypropylcellulose (viscosity

6 to 10 mPa*s) 4.0 4.0
Magnesium stearate 1.0 "1.0
Film coating

Hydoxypropylmethylcellulose 2910 3.75 3.74
Copolyvidone -0.75 0.75
Titanium oxide _ 0.5 0.5
Yellow iron oxide - 0.01
Total . 135.0 135.0
Example 1

After Compound A, 1lactose énd corn starch were
homogeneously mixed in a fluidized bed granulation dryer
raccording to the formulation of Table 2,'the mixture was
sprayed with an agueous solution in which
hydroxypropylcellulose had been dissolved to granulate in
the dryer,f and rthen, dried in the same dryer. -The
resultant granules were ground with a 1.5 mm$¢ punching
screen using a power miil to obtain a particle size-
adjusted powder. Corn starch and magnesium stearate were

added to this size-adjusted powder, and mixed in a tumbler

" mixer to obtain granules for making tablet. The granules
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obtain filmcoated tablets of Preparation A

- (Conpar ative Exanple) and Preparati on B (Exanple) -

containing 16 ng of Conpound A per tablet. The
procedure was repeated three 10 tinmes to obtain each 3
| ots of preparations (Preparation A. Lot No. Z515AQ1,
Lot No. Z515A02, Lot No. Z515AQ8) (Preparation B: Lot

“No. Z515@01, Lot No. Z515@02, Lot No: Z515@®3). Table

2 Preparation A Preparation.B (Conparative (Exanple)
Exanpl e) Uncoated tabl et Conmpound A 16.0 16.0 Lactose

81t SCorfipr&evedstatoh alkablld: 4weighing 130 mg on a tablet
Hydr oxypropyl cel | ul ose (viscosity 6 to 10 nPas) 4.0
X Y DRy | gel7l. 0l eegp hyi BEOSEhY oBbtladnd £+ GRashtdd0 tablet.

Magnesi um stearate 1.0 1.0 Filmcoating

Hydy OxpBuORY haet iybestbyl qsEaiR9 3l el @ad4 sprayed with a
Copol yvi done 0.75 0.75 _ _

sclution of titanium oxide, hydroxyprqpylmethylcellulose
2810 in which yellow iron oxideror 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

times to obféin each 3 lots of preparations (Preparation A:

Lot No. Z515A01, Lot No. 2515A02, Lot No. 2Z515A03)

(Preparation B: Lot No. 2Z515G01, Lot No. 2515G02, Lot No.

2515G03).
. Table 2
Preparation A Preparation B
(Comparative (Example) .
_ Example)
Unceoated tablet :
Compound A 16.0 - 16.0
Lactose - 89.6 89.6
Cone starch 19.4 19.4
Hydroxypropylcellulose
(viscosity 6 to 10 mPaes) 4.0
Hydroxypropylcellulose
(viscosity 2 to 3.4 mPas*s) : 4.0
"Magnesium stearate 1.0 1.0

Film coating
Hydroxypropylmethylcellulose

2910 3.74 3.74
Copolyvidone 0.75 0.75
Titanium oxide 0.5 0.5
Yellow iron sesquioxide 0.01 -
Iron sesquioxide - 0.01

Total 135.0 135.0
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Titaniumoxide 0.5 0.5. Yellow iron sesqui oxide 0.01 -
Iron sesquioxide - 0.01 Total 135.0 135.0 54 Test
Exanple 1 According to the paddle nmethod in the
Japanese Pharnmacopoeia (50 rpm- 37C, 900 nL of water
n=6), the 5 dissolution behavior of Conpound A in
each 3 |lots of Preparation A E@onparative Exanple) and
Preparat|on B (Exanple). was neasured. Results are

shown in Fig. 1 and Fig. 2. In addition, Table 3 and

Table 4 show results of calcul ation of each-
simlarity factor. 10 Table 3 Sinilarity factor of
Preparati on A Conparison of Z515A01 and Z515A02 43
CenpaExamplef 1ZS15A0L and Z515A03 29 Conpari son. of

- Z515A02 and Z515A03 45 Table 4 Sinmlarity factor of
PrepapaidoaliBg Canpartisen phddd&SChibkthed Z5kbC0Eh81 Japanese

Conpari son of Z515Q01 and Z515G38 98 Conparison of
ELS a2 opd 14519568 | Bdlest rivalo ARD! o¥abhhté¥, n=6), the

dissolution behavior of Compound A. in each 3 lots of
Preparation A (Comparative Examplej' and Preparation B
(Example) was measured. Resulté are shown in Fig; 1 and
Fig. 2. 1In addition, Table 3 and Table 4 show results of

calculation of each similarity factor.

Table 3
Similarity factor of Preparation A
Comparison of Z515A01 and Z515A02 43
- Comparison of Z515A01 and Z515A03 29
Comparison of Z515A02 and Z515A03 45
Table 4
Similarity factor of Preparation B
Comparison of 2515G01 and Z515G02 81
Comparison of Z515G01 and Z515G03 98
Comparison of Z515G02 and Z515G03 - 85

Industrial Applicability
According to the present invention, a tablet showing
regulated variation in disscolution of a hardly soluble

active ingredient is obtained.



15 According to the present invention, a tablet

showi ng. regul ated variation in dissolution of a.
hardly soluble active ingredient is obtained. 55 |
CLAMS 1. A tablet containing about 3 to about 50% by
wei ght (w'w) of

(S)-N-[2-(1,6,7, 8- tetrahydro 2% i ndeno[ 5, 4- 5

b] f uran- 8-yl )ethyl] propi onanm de based on the whole
tabl et, nmagnesium stearate, and
hydroxypropylcellulose havi ng a viscosity of about 1
to about 4 nPas. - CLAMS

1. A tablet.containing abouﬁ 3 t;‘aﬁouf 50% 5y weight
(w/w) of  (8)-N-[2-(1,6,7,8-tetrahydro-2H-indeno(5, 4~
b]furan—B—yl)ethyl]propiohamide based on the whole tablét,
magnesium stearate, and hydroxypropylcellulqse having é

viscosity.of about 1 to about 4 mPaes



