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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 active 10 ingredient, a
variation arises i.-.-L dissolution behavior of an
active ingredient in sone cases. Since this variation
is associated with a variation in absorption of the

act i v&ABLAGY PNERININGe Hrarigel STOLtHEL R Gt ViIonINGREDIENT
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
pretheigal tFisldore desirable that there is no
variations in quality in products, if at al

possi bitee Thpsessntot inmehedoto armidieanento buk istablet,
also true in all products. 20 D sclosure of the

| prvetnt ¢ 0ha Prpbkensab bebe coalteed iby tdehiamdént | opl dike active
present inventors intensively studied and, as a
rasgtddidowind out that a viscosity of a binder

generally 25 used in a tablet is associated with a
variation in

Background Art

In a tablet containing a hardly soluble active
ingredient, a variation arises in dissolution behavior of
an active ingredient in some cases. Since this wvariation
is associated with a variation in absorption of the active
ingredient, the range- of the variation reaching to a
certain level or more may result in a variation in efficacy
of a medicament as well. In addition, even when there is
not such a substantial problem, it is more desirable that
there is no variation in quality in products, if at all
possible. This is not limited to a medicament, but is also

true in all products.

Disclosure of the Invention
Problems to be solved by the invention

The present inventors intensively studied and, as a
result, found out that a viscosity of a binder ‘generally

used 1in a tablet 1is associated with a variation in
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di ssol uti on behavior of an active ingredient, and

further studied, resulting in conpletion of the

present invention. Means to solve the problens The

present invention provides. [1] a tablet containing
fromabout 3 to about 50% w3 fgght (ww of a hardly

sol ubl e active ingredient based on the whole tablet,
magnesi um stearate, aid hydroxypropyl ceilul ose having

a viscosity of about 1 to 10 about 4 nPans, the

tcbd 81 wicoor dbrgavdofrl f wher echigk tihereavhradity, and further
sol ubl e active ingredient in water about 0.005 to

aboudidd g/tesiBlinheihabbeplactondphgthe piesembeirivantion.
the hardly soluble 15 active ingredient is 3 hardly

sol ubl e conpound represented by the formula: ClOy)
[wherein Rl represents a hydrocarbon group optionally

heasd g teo sadbsté t tieat prablans ne, group opt .orally

having a substituent. or a heterocyclic group

opti onald yphewdig ansehsibhuenbvifeseepresents a

hydr ogen atom or a hydrocarbon group optionally

havi ng aasubst idsend inRBgr eppasemcuta 3 hydr egemtat ®0% weight
a hydrocarbon group optionally having a substituent

Ofw Aq)heb er acyicd i+ €1 gr aup uepti analilye haMgRgdaeht based on the
substituent, X represents CHP4, NR4, C or S (Rl

neyesents ataplet, magnesium stearate, and
hydroxypropylcellulose having a viscosity of about 1 to
about 4 mPar-s,

[2] the tablet according to [1], wherein solubility of the
hardly soluble active ingredient in water is about 0.005 to
about 1 g/L,

[3] the tablet according to [l], wherein the hardly soluble

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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hydrogen atom or a hydrocarbon group optionally having
a substituent), X represents C, CH or N (provided
that when X represents Cl42, Y is Cor CH, +a
represents a single bond or a%doubl e bond, the A ring
represents a 5- to 7 10 nenbered oxygen
atom -contai ni ng heterocycle optionally having a
substituent, the B ring represents a benzene ring
N avizn subtlte esents
gB g%g;% S ’J:E, ;’% %%gresa%sa % er el AN é@ftﬁ] 8? g h?Qrocarbon
gg?k?t gc%gggqu hg ththreéthpftggﬁgly ﬁﬂl%%bresents a
[2- trah dro 2H i ndeng
PYPERYeE T2 5r et Ay TV EFORTD e ot s br Paving
ul ati ng variation |n di ssal.ution of a

%8?66& ST VB GO 4 @ e e £65p11y having a

]

gprl ses for nul ating h %J pr oq?yl cel | ul ose Jhavin
virsEosty ot rPHIE?SAF Hhto Yhe Cabifet’ [36] rppRgsents a
method according to [5], V\,hereln a simlarity factor

BEERWRERprapAR afitors WPIHOFHébO@an%r%P meP&ticad iy having a
arbltrarl ly selected different 2 lots, 25 represented
By Fﬁétfl@F’itdvm g IR T GH L5CH 00108: (ppprided that when X
tog{[l.+{1/n) I (At-Bt)']--"- "' X 100} wherein At and
B?Pﬁfeée& &r a2 di Esdisut Forp T afBs - a Yest rgpegaratisont Asingle

and a test preparation B, respectively, at
bond or a double bond, the A ring represents a 5- to 7-

membered oxygen atom-containing heterocycle optionally
having a substituent, the B ring represents a benzene ring
optionally having a substituent, and m represents an
integer of 1 to 4]

or a salt thereof,

(4] the tablet according to [1], wherein the hardly soluble
active ingredient is (S)-N-[2-(1,6,7,8~tetrahydro-2H-
indeno[5,4—b]furan—S—yl)ethyl]propionamide,

[5] a method of regulating variation in dissolution of a
hardly soluble active ingredient in a tablet which
comprises formulating hydroxylpropylcellulose having a
viscosity of 1 to 4 mPa*s into the tablet,

[6] the method according to (51,

wherein a similarity factor between preparations with the

same formulation in arbitrarily selected different 2 lots,



10

15

20

each di ssolution conparison tine point, nis the
nunber of . _the tine points at which an averae

di ssolution rate is conpared, and is not |ess than 6,
the test preparation A and the test preparation B are
preparations with the sanme fordulation in arbitrarily
selected different 2 lots, 10 the dissol ution
conmparison time points are set as follows: (:1) when
average 85%or nore of a hardly soluble active

i ngpedienteiinbyheheesplprepagacivatAonsiel aPedo A0P5
to 30 mnutes: 15, 30, 45 mnutes, :'.5 (2) when
average 85% or nore of a hardly soluble active
ingredient in the test pfeparation A is eluted after

30 fidmbeslog{fbt€1n) Tn (AtsBt)hEd ¢ e$tl00ine: Ta/ 4,
2Tal 4, 3Tal 4, Ta, wherein; Ta represents a suitable
time point at which the average dissolution rate of
the 20 test preparation A attains about 85% (3) when
awtes agfen 8B% emdntite ofe aahiardby sidlswslleitdem veates of a test
ingredient in the test preparation Ais not. eluted in
oefanedioesh tame: aTdlest 20achar3dTapt4 B, Tarewpereinely, at
Ta represents a suitable tinme poin at which an
di sslol dus shbat i anatbapas iaboutt i36%pointan mvesagbe number of
dissolution r:sl:.e of the test preparation [-1in 5
aldef tned twsints mat 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 dissolution comparison time points are set as
follows:
(1) when average 85% or more of a hardly soluble active
ingredient in the test preparation A is eluted in 15 to 30
minutes: 15, 30, 45 minutes,
(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

ingredient in the test preparation A is not eluted in a
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[';] a tablet which conp:-rises a hardly sol uble

active ingredient, magnesium stea_ate, and

hydr oxypropyl cel .l ul ose having a viscosity of about 1

to about 4 nPa”s, and in which variation in

di ssolution of the hardly soluble active 10

ingredient is regulated, [8] the tablet according to

[1], wherein a simlarity factor represented by the

follow ng equation is 50 to 100: E7 f2=50
idgiireditegtityme:By a. 1Q } t.=1 wherein At and

Et are average dissolution rates of a test

pPaphr aller 4A aifth /A t eS8, prdsarcaitti oha Brepasseattisyed ysuitable
at 15 each dissolution conparison tinme point, nis the
nuither pofntt ierre wWidiait san atiskpthtannaverttageattains about 85%
di ssolution rate is conpared, and is not |ess than 6,

the dresaverapardat sonlAtaow theet eSt theepasat poprpBrateon A in
preparations with the sanme formulation in arbitrarily

20 sefiod@dc e fietrenf 2 | ots, the dissolution

conparison tine point is set as follows: (1) when

204G ' fa - tablalt (Ehi8&H (tomprisedree amralllyar dlojuble active
sol uble active ncgre.ci_ent in the test preparation A
lishtadiethtd N A8ghes30m 3teardle,4%2{2@) hwhienxgpepragécellulose
85% or nore of a hardly soluble active

having a viscosity of about 1 to about 4 mPares, and in

which variation in dissolution of the hardly soluble active
ingredient is regulated,
[8] the tablet according to [1l], wherein a similarity

factor represented by the following equation is 50 to 100:

n
£2=50 log{[1+(1/n) = (At-Bt)’]17% * X100}
’ t=1

wherein At and Bt are average dissolution rates of a test
preparation 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 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 dissolution comparison time point is set as

follows:
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5 :ingredient: i.n the test preparation Ais ell _ute:d
after 30 mnutes or nore but in a defined test tine:
Ta/9, 2Tal/ .: Ta, wherein Ta represe nts a suitable
time point at which the average dissolution rate of
the test preparation A attains about 85-6, 1 0 (3)
when averacte 85% or nore uf a hardly sol uble active
ingredient in the test prepar:at.i.on Ais not eluted

ipa wWQHrE¥E£§§é BisAB o damblke W/ 4, /A sdBuble active

wherein Ta represents a suitable tine point at which

afy £§§9éﬂ£iqu%ﬁget%%%akﬁ%p%%%ﬁgﬂhu§§9§s7e§u9£daﬂn.15 to 30

average dissolution rate of the test preparation Ain

an§%£Q§Q {estspimps Fffect of the invention According
t6 the p

reseht "I hvention, a tablet. showing 20

" popl ghed varl Alhongkq dissebuli of of 3hand) veselyble active

e ingre I'S provi ript.icn
of the.,drawings Fi g. .i a ar i ng, di ssal i_an
DOGEELFLar 195 ThO. kel LAPTAPPM T, Tl SOOIl arter 30

pituled BasheTe gl pn PRl
LEYERL L 9R.5 i Sfe preRent Jventiofy, YN J IR ot cabie
ﬁgﬂﬁglgoﬁgta@u: 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 1s not eluted in a
defined test time:

Ta/4, 2Ta/4, 3Ta/4, Ta wherein Ta represents a suitable
time point at which an dissolution rate attains about 85%

of an average dissolution rate of the test preparation A in

a defined test time.

Effect of the Invention
According to the present invention, a tablet showing
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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aqueous sol vent. such as a body fluid and the I|ike.
Wen f, a the act:.':.ve ingredient is not hardly
soluble, origiral.1 variation in dissolution
behavior.: oD the active ingredient 10 | s extrenely
smal |l . Therefore, the present invention is preferably
applied to a hard) soluble active ingredient. in the
preset description, "hardly soluble" Specifically

neans thatj solur grdd )éHdWl\M%} edidlsAEilch abettavior of a
g/I or less, Th: pr. ,:sent: invention is nore

%5§g{yo§p@f|§ga&9145 the active ingredient having
solu ity i.n water 20 C) of about. 0.7 olL cress,

still nore preferably 0.5 :g /L ol: |ess. An upper
limt of a degree of hardly solubility (i.e, |ower

' did @EqSOoFypi b Ly lhgsaeﬁ QF}ét rRYLALk¥n- imitted, but

e present i nvent | usua 'y applied to the active

20 ' n Eggtg&ié/ MSQH&Q E%lar S‘TP{@t %rergnzocaaf’glly soluble”

about nor e. y soluble active in

rII(l:edaIlle ‘tp'l-lgr eérp h%t?orwrrg&%?§9%§ﬂ@| %SCW&‘W soluble in an

represen byt ;wherein R
resents a hydrocarbon. groyp #ﬁ%ﬁ'Xndh%W'thke When
I“fona

SU S?OL% uen an am no group opt havi
SEALUETL o8 esionyclis: aaun pebenally bavtaassy, o
9“%;§§i§$pb%n§9g% ﬁg%hggig%ﬁg%?gfmbﬁ'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
less. The present invention is more preferably applied to
the active ingredient having solubility in water (20°C) of
about 0.7 g/L or less, still more preferably 0.5 g/L or
less. An upper limit of a degree of hardly solubility (i.e.
lower limit of solubility) is not particularly limited, but
the present invention is wusually applied to the active
ingredient having solubility in water (20°C) of about 0.005
g/L or more.

The hardly soluble active ingredient —herein is a

hardly soluble compound represented by the formula (I):
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hydrogen a: om a hydrocarbon group optionally having a
subst.i.tuent ox: a heterocyclic group optionally
having a subst.ii:.uent, X represents CHR4, RNR4, O
or S (P4 represents a hydrogeg atom or a hydrocarbon
group optionally having a 10 substituent) , Y
represents C, Cf-1 or N, '' represents a single bond
or a double bond, an Aring represents a 5 to
?-menbered oxygen at om.gentai ni ng heterocycle
optionally having a supstituent, a b ring represents
a benzene ring optionghly havpag a substituent, and

in represents an 15 j er 1to 411 or a salt
t her eof (hereinaftgrf sinp referred to as a
conpoun

fornw s}% (pone cases) Wen X
1 referably C or CH Exanples of

on roup” of a term'h'ydrocarbon group

2§VIng.a‘s hstituent” as used herein
Fisphatd€

repres nt@

the "h C
optional | |
i nclude a ydr ocarbon group, a monocyclic

saturated h r:_:Earbc n group and an aronmatic
hydrocarbon group, which preferably have 1 to 16

CaithoreiSpet” - raprledtys S f oiyéxeaptieonangablyl optionally
group, an al kenyl group, an zilkyoy:i. group a

%éﬁ}l‘i‘ﬂ; | Kylsub@rtg.lt@leaftd, adin akyingr OylPo@b € opsednaAdy having a
‘al kyl group", for exanple, a lower alkyl. group is

prafarablanandy for reami@scia Clgrdupl kybt goREplguctaving a
as nmethyl, ethyl, propyl, isopropyl, butyl, isobutyl,

%%%é%lﬂﬁgdﬂ Qﬁdﬂéﬁﬂééﬁﬁﬁ@1alﬁ§&¥d@e@ﬂ§t8meéy|alﬁydrocarbon
general ly used

group optionally having a substituent, R’ represents a
hydrogen atom, a hydrocarbon group optionally having a
substituent or a heterocyclic group optionally having a
substituent, X represents CHR4, NR4, O or S (R4 represents a
hydrogen atom or a hydrocarbon group optionally having a
substituent), Y represents C, CH or N, == represents a
single bond or a double bond, an A ring represents a 5- to
7-membered oxygen atom-containing heterocycle optionally
having a substituent, a B ring represents a benzene ring
optionally having a substituent, and m represents an
integer of 1 to 4]

or a salt thereof (hereinafter, simply referred to as a

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

CHz, Y is preferably C or CH.

Examples of the “hydrocarbon group” of a term
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As the "allcenyl group”, for ._ anple, a | ower alkenyl
group is preferable, and, for exanple, a C2_6
a.l kenyl group such as vin Y. 1-- ,ropeny' all-vl
sopl -ohenyl butenyl and isoputen yI is general ly used
As the "a, kynyl group", for 15 exanple, a | ower
al kynyl group is preferable, and, for exanple, a C

., al kynyl group such as ethynyl propar gyl and

1-pyapyBytbbs QEBQFabbiléﬁﬁdlYAﬁatvli%g ey ehbedlikdent” as used
group”, for exanple, a |lower cycloalkyl group is

pretefabl g-1884. anfQE1§ha@E€ph?d@o@%r@o%Y%&%%kky% monocyclic
group such as cyl opropyl, 20 cyclobutyl, cycl opentyl

aQQtﬁi‘&{QHeW)}dfécag:%@ﬁ ald%dﬁ'eg{nd Agnt r@roz@éﬁ’ic hydrocarbon
group”, for exanple, a C™11 aryl group such

p&f@ﬁb Fhagpéf¥k gbpgggtﬁyko E%PE%Q%5$| a@%e01flcally,

2-ant. pre for exanple, a phenyl

PRSI i SRS oo RO AR T <
%%ﬁ%ﬁcgr . Q{Q%§f)§p?upogn@ ar - Xr%' ﬁ??ﬁbn%f% used. As

tuen or “exa hal ogen

éJPIE'I‘e %h' 4 ”ef ?rorg%?n‘?al%d | odli ”f%wean opH’ LnalEgue  is

grou cya gr oup, roX_y grou

i ggengf éngj\eﬁr af%lﬁglyelx }girj(gkl(:e gc?:'ﬁ as n‘%s]th Ir|0¥lp such  as
chlﬁh%gftg%?ﬁ,dlfé%%% WEth%9858é&gcrlOrggfthy£S°butyl —
205" b Lugrostil, pettell vergeb iy PLOBYLccan1y usea.

%ﬁ? %ggt“gikenyl group”, for example, a lower alkenyl group
is preferable, and, for example, a Cy.¢ alkenyl group such
as vinyl, 1l-propenyl, allyl, isopropenyl, butenyl and
isobutenyl is generally used. As the “alkynyl group”, for
example, a lower alkynyl group is preferable, and, for
example, a Cz-¢ alkynyl group such as ethynyl, propargyl and
l-propynyl is generally used. As the “cycloalkyl group”,
for example, a lower cycloalkyl group is preferable, and,
for example a Cs-¢ cycloalkyl group such as cylopropyl,
cyclobutyl, cyclopentyl and cyclohexyl is generally used.
As the “aryl group”, for example, a Cg-14 aryl group such as
phenyl, l-naphthyl, 2-naphthyl, biphenylyl and 2-anthryl is
preferable, for 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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tert---butyl, 4, 4, :-tritltlorobut:yl-, pentyl,

i sopentyl, 1C neopentyl, 5,5,5-trifluoro:ethyl, hexyl
and 6,6,66-- trifluorohexVl), a |ower al koxy group
(e.g. a C alkoxy group such gs netnoxy, et:hoxy,

pr opoxy, i sopropoxy, butoxy, 1sobutoxy, pentyloxy and
hexyl oxy) , an am no group, a nono- | ower
al-k:y.lamino group ( e g . a nmono-C-6 a.l kylam no

Oh VPN S aS Usky o el byt @ E@rar&(aﬁﬁ}hlyé ai gt |hré1Q)ogena gtom (e.qg.
1-aver al;byla7ni 710 group (e.cr. a di-C7

affﬂ&?iﬁénocﬂﬁ%%@n%uc%fﬁhfﬂémhﬁ@yhoéﬂhébnoafﬂﬁkﬁb group, a
et hyl am no), a carboxyl group, a | owner alkylcarbonyl

0L OMRo (€% u R Cl_- 16y @YY - CArRENY! a8 Y e B halogenated

acetyl and “propi onyl) a ["ower alkoxycarbonyl group

(foler 8 %? Ca5908¥k1g59¥@y5Hﬁﬁoéénated Ci¢ alkyl
nmet hoxycat ycarbony, propoxycar bonyl and

h#tg?%aéﬂﬁﬁﬁy|)asa &%{ngvyl éﬂfaﬂbmékﬂywu}"HQW@ﬁoromethyl

r bamoyl group a nono-C

I | d
a* j\'/4:0 annny*%gro%%:fgﬁgmer %?i%?cgfgar x¥y|a3r858moethyl
&? T%f%%%%g o Ae- akkyl P Su%ﬂagyl 3,3,3-

car hanoy and d|e %anoy

3?%b€1€%’§%ap”§%p%ﬂé°”?ca%a%§r Qtynaph¥ﬁ<y°f° &E""”"’%e)c butyl,
T ST
h | h
3{% &?%‘ﬁ"r%oﬁgl 395lnlé?iap?‘i%r%%ﬂiyﬂcQ?EQ%%%WZA%??Up /61 6-
an optional | y

|
Wl%% Yahi ng %fﬁgg E%ﬁxé(s T3 y(§nPno Sang-s a1koxY

trifluoroacetylarri , . and an oxo
group such as methoxy, ethoxy, propoxy, isopropoxy, butoxy,

isobutoxy, pentyloxy and hexyloxy), an amino group, a mono-
lower alkylamino group (e.g. a mono-C;-¢ alkylamino group .
such as methylamino and ethylamino), a di-lower alkylamino
group (e.g. a di-Cj-¢ alkylamino group such as dimethylamino
and diethylamino), a carboxyl group, a lower alkylcarbonyl
group (e.g. a Ci-¢ alkyl-carbonyl group such as acetyl and
propionyl), a lower alkoxycarbonyl group (e.g. a Ci-g
alkoxy-carbonyl group such as methoxycarbonyl,
ethoxycarbony, propoxycarbonyl and butoxycarbonyl), a
carbamoyl group, a mono-lower alkylcarbamoyl group (e.g. a
mono-Ci-¢ alkyl-carbamoyl group such as methylcarbamoyl and
ethylcarbamonyl), a di-lower alkylcarbamoyl group (e.g. a

di-Ci-¢ alkyl-carbamoyl group such as dimethylcarbamoyl and
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group are used. The "hydrocarbon group” of the 10
"hydr ocarbon group optionally having a substituent”
may have | to 5, preferably 1 3 of the
above-descri bed substituents .at replaceabl e positions
of the hydrocarbon group and, when the nunber of subs
tit.uenta is 2 or nore, respective substituents may
be the sane or different. 15 Exanples of the

"@fé@ﬁ?f%’éfﬂﬁérﬁogf{?up" aRf 1he termncfet efaeye! i b 95 oUR  Couyg

optlona avihg a substituen.t" as wused herein

%f&ydgaﬁbémo (ngnoﬁgere%ukﬁief%ﬁgblYpﬁemyiearbamoyl and

nene ere clic to tricyclic, preferably
@%@&%%%re LA 1 L SRR oo
AR TP 4R HOERT i - oo
(ST e - TR PN SR OA b eo
St & Bte S %%eaa%g‘*’&?w%%-?%g B8 5885k group (e,
3- fuzﬁlﬁt&] 1132 % ggel),/r{a,gtoeldglx’gz-toq ;/ra’.szg_l’—cil_r%grnylamlno group
és@z?asg;ﬁeﬁﬂa@m S Rt Pinsbungd' o on on
4- pyrazolidinyl, 2--, tr| azol ,

9T PP 4. PFFazo‘F%ﬁFd 11 - rBJFeZI-I--hé'd(rranftﬁ N andTPHE” the

ke, a 6-nmenbered clic grou . ,
“hydrocarbon gré%% opt%onagly having a substituent” may

have 1 to 5, preferably 1 to 3 of the above-described
substituents at replaceable positions of the hydrocarbon
group 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 tricyclic, 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 b5-
membered cyclic 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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containing | to 4 heteroatons selected from an oxygen
at.o0:3i, a sulfur atomand a nitrogen atomin
addition to _:rzon atons such as 2-, 3- or 4-pyridyl,
N- - oxi de-2-, 4- 10 pyridyl -y 4- or 5-py imdinyl,
N- - oxi de-2-, 4- or 5-- pyr|n1&‘nyl t hi onor phol i nyl ,
rnor pholinyl, piperidi:-o, 2--, - or 4-piperidyl,

t hi opyranyl, 1, 4--oxadinyl, 1, 4- thladi nyl ,

13- thr ad?;%r Pi perazinyl, driaz gﬂ%r’ol%fl or -, 2- or -3-
4--pyr|da2|nyl pyrazinyl, N-oxide--3---

4%2 %6P§&+H%i a@d the 5£k§+o§a;él§lcy§L|C4QroEr5CX§bk§zolyl

cyc grioup containing 1 to 4" “hetero' at ons

sgl ecjed, Ug”‘cﬁﬂa%ggﬁ‘d‘ atom,.a sulfursatomand,1a 3-, 4- or

nitrogen atomin a i'on t'o carbon atons such as
LB e v bepo i Bl s i o -
gblnoZ?L| fqulégjgg'nox 3§ynylladglbenzo ?éﬁy ,._ or 2
Sfﬁ%%b%%%%ﬁ i Ptpht o’xa?.fﬁgé‘”éﬂé' Ot ar e, oo
b 3B g bﬁétfﬁ%@%?a’%&s$b§¥f%t%dt BraPedngeyREn 2tom
R ?a%?ﬁrrﬁﬂa'a%g%‘n’ﬁ 'fg'g” 2l 1t SEom
H4EE, BuGbode Ahong ThORT 4 F08 A orberaRie 2 B or 4-
B mG T 1 083 791 orORUGHR SCaiot 2 -Profcanbxyen ©F 5

pyrimidinyl, thiomorpholinyl, morpholinyl, piperidino, 2-,

&1 to carbon

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 1like, a
dicyclic or tricyclic fused cyclic group containing 1 to 4
hetercatoms selected from an oxygen atom, a sulfur atom and
a nitrogen atom in addition to carbon atoms such as indolyl,
benzofuryl, benzothiazolyl, benzoxazolyl, benzimidazolyl,
quinolyl, isoquinolyl, phthalazinyl, quinazolinyl,
quinoxalinyl, indolizinyl, quinolizinyl, 1,8-naphthyridinyl,
dibenzofuranyl, carbazolyl, acridinyl, phenanthridinyl,
chromanyl, 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-membred cyclic groups

optionally containing 1 to 4 hetercatoms selected from an
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5 atom a sulfur atomand a nitrogen atomin addition
to carbon atons is preferable. As a substituent Which
may be, possessed by "heterocyclic group” of the
"heterocyclic group optionallyshaving a subst.
t.uent", for, exanple, a hal ogen atom(e.g. 10
fluorine, chlorine, bromne and iodine), a |ower alKkyl
group (e.g. a Q_c alkyl group such as nethyl, ethyl,

PERPYEn atSAPT apP¥hl faut Wrond S0bUtY | nicesqdut atom in addition
ter.t--butyl, pentyl, and hexyl), a cycloal kyl group

(€o9cadbba_ a@%ﬁ%@méﬁd BHOUP; kSUghecas seye! opm®py! them, a 5-
cycl obutyl, cyclopeniyl and 5 cycl.ohexyl), a | ower

a%gYWlﬁémH@ﬂ%&EHEre@e@%b@ aldkynyl. ¢-GiaME 88N @Sterocyclic
et ynyI 1--propynyl and propargyl) a | ower al kenyl

(@ogt?fngggaik€8yb gEPUPosHERsa8YERY LD f%bhyhn oxygen

opropexay enyl and isobute.nyl), an aral kyl

9519 (% 9suffur: %t%elng%{ﬁy% OYPr $HGAnas GRZYl, &ddPrion to

rne Yyl benzyl . an aryl group (e.g. a

C§g¥era Q&ms hsnéfefgggbﬁ .phenyl and napht hyl ,

pre group a | ower al koxy group

(e.g. ﬁ.Cﬂ 6 alﬁ%é% QYR S“%chgs rﬂ§§hoﬁye et essed by

propoxy, i sopr Opoxy, butoXxy, 1Sobutoxy, sec-butoxy
A0 B SRR a iR Shconaiy
Gefrd s, I K, LI 7 QU S s (e
aPlu {rgea,rborM ﬁrnoeu,p (b ognlne and6 iodine), a lower alkyl
group (e.g. a Cj-g alkyl group such as methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl,
and hexyl), a cycloalkyl group (e.g. a Csz-¢ cycloalkyl group
such as cyclopropyl, cyclobutyl, cyclopentyl and
cyclohexyl), a lower alkynyl group (e.g. a Cz¢ alkynyl
group such as ethynyl, l-propynyl and propargyl), a lower
alkenyl group (e.g. a Cy¢ alkenyl group such as vinyl,
allyl, isopropenyl, butenyl and isobutenyl), an aralkyl
group (e.g. a Cy.11 aralkyl group such as benzyl, o~
methylbenzyl and phenethyl), aﬁ aryl group (e.g. a Ce-10
aryl group such as phenyl and naphthyl, preferably a phenyl
group), a lower alkoxy group (e.g. a Ci-g alkoxy group such
as methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy,

sec-butoxy and tert-butoxy), an aryloxy group (e.g. a Ce-10

aryloxy group such as phenoxy), a lower alkanoyl group (e.g.
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aryl - carbonyl . group such as a benzoyl group and a
napht h. ovl group), a |ower al kanoyl oxy group (i3; Q.
formyl oxy; a Cl-6 5 al kyl arbonyl oxy group such as
acetyl oxy, propionyloxy, but:yr.yloxy and

I sobutyryl oxy) , an ar- ylcarbonl lo3 y group (e.g. a
", _|I,, aryl-carbonyl oxy group such as benz;yl::?s:y
and napht hoyl oxy) a carboxyl group, a | ower

af koyycarbanyl agEQPE’aéBonl agknfpakhexvascaebenyl, propionyl,

group such as 1.0 71, zethoxycarbonyl, c
lg@t QY SOBEQQQ?XC)‘M %%n}gryldmmoxdﬁ@lﬁﬁoﬂé” . a Ci
buto car ony t oxyc: ar bonyl and

té’f%l b&é%%x‘}%b%f‘é!ué su?oxvéaékbé!h%wagréaﬁ )ﬁlnd gr QUBhthoyl

car bor _yl~group such

(ﬁeﬂ;lyﬂ) PXygear lalﬁtan?é[lf)%%e y eggouFfor%m a Cig

or tr| a ogeno-- up (e.g, a

- ha| -C al %
Rt ik OB o 3 f%ta%ét’% KEPpigayiony.
%f?t}pglﬁ&% aa{ld? ?&ﬁsodk{ut\?%rgloouﬁg an a’%m %Q:yg.z:%%onmoxy group

kyl ' h Kyl I

E!elyshé‘.%349?@?é’]—”ﬁlsf“:grvﬁ?wgipﬁyyﬁ%ousi St hobErtggPoxy and
d} }?m lnc%(y ;,I | %‘1 k)(flaé#ﬁoﬁ(éﬁm grgﬁgl _Slug\rl:elrowaesr k%'l%@xgzlc%rbonyl
R A R
rnct:inylethyl.ami3 o; fnenhered cyclic rbonyl,
R TP GrERRP D %@tlonal?§hﬁﬁﬁFﬁfh?ﬂ§ 1 to 3 PO Sxyta Y

het er oat ons sel ected From an ,
isopropoxycarbonyl, butoxycarbonyl, isobutoxycarbonyl and

tert-butoxycarbonyl), an aralkyloxycarbonyl group (e.g. a
Cs.11 aralkyloxycarbonyl group such as benzyloxycarbonyl
etc.), a carbamoyl group, a mono-, di- or tri-halogeno-
lower alkyl group (e.g. a mono-, di- or tri-halogeno-Ci-4
alkyl group such as chloromethyl, dichloromethyl,
trifluoromethyl and 2,2,2-trifluoroethyl), an o0xo group, an
amidino group, an imino group, an amino group, a mono-lower
alkylamino group (e.g. a mono-Ci-4 alkylamino group such as
methylamino, ethylamino, propylamino, isopropylamino and
butylamino), a di-lower alkylamino group (e.g. a di-Ci-
alkylamino group such as dimethylamino, diethylamino,
dipropylamino, diisopropylamino, dibutylamino and
methylethylamino), a 3- to 6-membered cyclic amino group

optionally containing 1 to 3 heteroatoms selected from an
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1 oxygen at:ot, ..a sulfur atomand a nitrogen atom
in addition to ca_:bon atons and on. e nitrogen atom

(e.g. a 3-- to 6- Lf3F3r[ti ryc:l..rc a.nun:
group such as aziridz:-ty. t|d|nyly pyr'roli.nyl,
pyrrolyl, imdazolyl, pyrazoly pl"pet idlyl,

or pholir _yl, dlhydropyrldyl .dyl., N

nethyl pi perazir_yl and N—ethylplpera2|nyl) an

%&&E‘eg’c%% ar Qup (8- Groth GncX Alkyt £5§&i XY¥mYEAURddition
suc yl enedi oxv and et hyl enedi oxy), a hydroxy

Of QUR-z r S '?E&Qs AU & QX%Q%gQBOUi)tOIﬁ‘ e ICaP403- to 6-

group, a suifo group, a 10 sulfino group, a

Hh%ﬁ?? ?n?%QIQHpamgnénéi%ggygusﬁOF?aaglrldlnyl ?zetldinyl,

1y su STr oy grow (e.g

ﬁ%g?ﬂgiﬁdlf 9ro§?r§8%?n§§ hﬁgﬁ%g%] U|fﬂﬁP¥£zolyl pyrazolyl,
prtﬁg{y? g%byl 5%8e§rgggpyl§{%#§ng#qjﬁvj adlhydropyrldyl,
s ifsﬁ%ﬁthuwf&:ps“f A SPar, papgipenssin o
AR AR L LBy s o
@%‘i?“ra:’amsw%nétmyg%ngﬁﬁogﬁ 2y EEFELANS: » nicro
.g9. ?L' a c5-10 ar' ILh|" ro%g)sucg as phely it | Ozenp, &
g LAY E0U8) oRgres G I A KOYET sl Ty
%LEH ino group, a phosphono group, a sulfamoyl group, a
monoalkylsulfamoyl group (e.g. mono-Ci-g alkylsulfamoyl
group such as N-methylsulfamoyl, N-ethylsulfamoyl, N-
propylsulfamoyl, N-isopropylsulfamoyl and N-butylsulfamoyl),
a dialkylsulfamoyl group (e.g. a di-Ci-¢ alkylsulfamoyl
group such as N,N-dimethylsulfamoyl, N,N-diethylsulfamoyl,
N,N-dipropylsulfamoyl and N, N-dibutylsulfamoyl), an
alkylthio group (e.g. a Ci-¢ alkylthio group such as
methylthio, ethylthio, propylthio, isopropylthio, butylthio,
sec-butylthio and tert-butylthio), an arylthio group (e.g.
a Cg-10 arylthio group such as phenylthio and naphthylthio),
a lower alkylsulfinyl group (e.g. a Cj-¢ alkylsulfinyl group
such as methylsulfinyl, ethylsulfinyl, propylsulfinyl and
butylsulfinyl), an arylsulfinyl group (e.qg. a Ce-10
arylsulfinyl group such as phenylsulfinyl and

naphthylsulfinyl), a lower alkylsulfonyl group (e.g. a Ci-
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al, )w:: |ky:E.se .7"f" "ny.7" group such as

nmet hyi sul fi 3yl, ethylsulfinyl, propylsulfinyl and
but:yl.su.lfi.ny.l), art arylsulfinyl group (e.g. a
cri".3.;3 ar"yisulfi.nyl. D such as
phenyl sul finyl and 25 3t.a_ ht y:E.sly. 7"fi.n.y.7"), a
| ower al kyl sul fonyl group (e g. a C3. 7.6

al kyl sul fonyl group such as nethyl sul fonyl,

engg§$L;98¥ 1 Q%%Eyhﬁﬂhfqyylm@SHgﬁEhik%H&ﬁon%k%yﬂﬁﬁlfonyl

ary ryl'sul fonyl group

AT LA A s o sl oo

erocyclic

“h

nﬁ§t§38§ ef@ %rgpre g?g&F 4? %ﬁﬂypgﬁé %HQ%&&EH@%Bnyl and
bstit t t I,

o?%ﬁ%g%ﬁi ig%%l?” B HSES ol hEDNARRANEROSd 808 up” of
or nore, substituen

stituents is respecijve "
§ rféﬁ’é:lci‘rc d?FPEPen?ptl‘cgr?ﬁfnjoy P50 oSt | ong‘ﬁStltuent
haV|n 0 Ies tuent" as
ﬂ@?@lﬁ epﬁﬁ Hgygﬁog%) % ? % %%ﬁr%fscrlbed
for exanpl e 1 to 2 of t above- descrl .
17 o af ot Btoabe G | Yo TBY NG o gue;&e- fggRtocyclic
a substituent. A pref erabl e sub tltuent 15 whi ¢h
n%&%% BBSs e by h& WRFIT raag tiEuepss danpl 8F Mores
a Cl6 aiky], group o tlonally havi ng a subs
- TP St hne %UbQ?BtPén ?ymagrBSptBﬁtﬁéﬁﬁIQfI%%ﬁQﬁf%¥t

substituent. As a
Examples of the term “amino group optionally having a

substituent” as used herein include an amino Jroup
optionally 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
Ce-10 aryl group optionally having a substituent. As a
substituent which may be possessed by the “Ci-¢ alkyl group”
or the “Cg.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, propyl, isopropyl, butyl, isobutyl, sec-

butyl, and tert-butyl, and may have, for example, 1 to 3 of
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substituent which may be possessed by the "3 ." alkyl
group"” or the "t f-ic; aryl group", the sane
substituents as those 20 which may be possessed by the
“hydrocarbon group” as descri;ped above are used. The
"l ower al kyl group” of a term"lower alkyl group
optionally having a substituent” as used herein
refers to, for exanple, a C1_F al kyl group such as

et 5 @l wﬁﬁQﬂylma%SQRfOEb%segﬁbﬁ] by SaiM yrhydrocarbon
sac 25 butyl and tent-butyl, and may have, for

%%fge&7ab§9@3t'TH@ntﬁoM@kCQlHBXyb roup” of the
possessed by t hydrocarbon group"” as descri

q&&%# ~TBGer! Qugl, r8 Qloﬁglﬁpehéﬁyﬂguéoﬁﬁbstituent”

0X.>> group o t|on aving a

q?ShFeH' ﬁ%é?h'refe?é q§?d QSEméﬁéﬁgfgs B0, fPlkoxy group

exanpl e oXy group such as net ‘et hoxy,

RLOROXYy s | SORMODOKY. gy}qﬁgg%;e Iggyioxy séﬁ&gplﬂ(gxy butoxy,

bu oxy_ and may

sub |tuents whi t
'Jﬁ;g?ocaﬁbon gro%&to descrlg%§§%gbve T%gdté?%¥ eV, Lo
"ben ne r opti o aII vin u

Eﬁé?el% ?8f§ f‘ stftuegt w%gcﬁ ;éne p¢os§éssed by

rs co or ~ exanp a ben

h
ﬁ-ﬁ{ BRERS oqaa%ﬂeo” B %52%%%%3?%9%% Feee: ﬁS afnifm )

i odi ne drocar on_group optionall haV| .
substﬂ%ﬁ%nt ‘%ﬂ“an1ﬂ% @?%%% op %%%all?gﬁ having  a
3#%%%&&%%%&5&15 anu%ghdehgrggg ( egers C%o? %&%ﬁl%wgﬁ%le, 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 Cj-3 acylamino group such as
formamide and acetamide), a lower. alkoxy group optionally
having a substituent, and a lower alkylenedioxy group (e.g.
a C;.3 alkylenedioxy group such as methylenedioxy and
ethylenedioxy) at replaceable positions. As the
“hydrocarbon group optionally having a substituent”, the
“amino group optionally having a substituent” and the
“lower alkoxy group optionally having a substituent”, for
example, the same groups as those specifically described
above are used. When the number of substituents possessed

by the “hydrocarbon group”, the “amino group” and the
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formam de and acetarc i.de) , a lower. al_koxy group
optionally having a substituent, and a | ower

al kyl enedi oxy group (e.g. a C30 al ky: Lenedi . oxy group

such as net hyl enedi oxy and etitgayl ened. i oxy) at

repl aceabl e positions. As the 20 "hydrocarbon group
optionally having a substituent", the "am no group
optionally having a substituent” and the "Il ower

at koxyr ga bkpxppyironal’l yshavioy revsubstéspeptive stpptituents
exanpl e, the sanme groups as those specifically

desger ideed thabogemar eousedi f Waeent he nunberthegf “benzene ring
substituents possessed 25 by the "hydrocarbon group”

tdier I @d oy ghawphgard shest8tuéhovwer .fat kexymgleup'a i enzene
2 0.. nore, respective ;ubstituents may be the sane
Qflﬁ@fféﬂﬁiﬁnafﬁyth§u pbenzenedrimgth Capt . to. oha. khbstituents
having a su bs":i1 tu.ent", for ex aTC. 1. e, a benzen

rddnge @td opabhy aSuhstdgdut gdomd (B . & .t Eisithsirid ueshsorine), a
5 selected froma hal ogen atom (e.g. fluorine,

Qﬂ]grlgmﬁyl(ﬂgﬁb@ﬁkykegéoupmé@hyg, nethi’l) yl anét hyl ) mono-Ci.6
and a nmono-C_6 ‘alkylam no group is px-efer.able. In

tﬂ%ﬁ%@rvﬁ&%f&hﬁ%s Roréepreseats a hydrocarbon group
optionally having a substit::uent_, an am no group 10

optiong| | yphavipgya SHQ@&&I&@ntE@r Peed &E0EYCld Chydrocarbon
group optionally having a substituent As a

Rﬁ?ﬁ?ﬁcé&h%ﬁng?%%grg%?Pgﬁgong%%%%tlQEe%he an amino group
optionally 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.g. a Ci-¢ alkyl group such as methyl, ethyl,
propyl and isopropyl), an alkenyl group (e.g. a Cz-6 alkenyl
group such as vinyl), an ankynyl group (e.g. a Cz- alkynyl
group such as ethynyl), a cycloalkyl group (e.g. a Cz-¢
cycloalkyl group such as cyclopropyl, cyclobutyl,
cyclopentyl and cyclohexyl) and an aryl group (e.g. a Ce-14
aryl group such as phenyl), particularly, an alkyl group
(e.g. a Ci-¢ alkyl group such as methyl) and a cycloalkyl
group (e.g. a Cs.¢ cyclopropyl such as cyclopropyl) are
generally wused. The “alkyl group”, the “alkenyl group”,
the “alkynyl group”, the “cycloalkyl group” and the “aryl

group” may have, for example, 1 to 5, preferably 1 to 3 of
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having a substituent” represented by , for exanple, an

a.l kyrl group (e-g. at,i_F alkyl group such as

nmet hyl, ethyl, 15 propyl and isopropyl) , an al kenyl

grout:: (e. g. a C2_s alk :ny'llo9 group such as vinyl),

an ankynyl group (e. g. a C2_6 al kynyl group such as
ethynyl) , a cycloal=::yl group (e.g. a C3_t

cycl oal kyl group such as cycl opropyl, cyclobutyl,
cycbepentyhtandhdytl akexyle ranbsassat ybyglbuprpeagboa group”
Cy-1.4 0 aryl group such as phenyl) , particularly, an
ahkyldggratipped e apova Clpkefat &yl ygr cup hsuclyeas atdhylguch as
and a cycloal kyl group (e.g. a C3_E cycl opropyl such
asleyelopropyl) are generally used. The "al kyl

group”, the "al kenyl group”, the "al kynyl group”, the
"cycl ogs kyh gpeupérapdet heubatytudhtgrotip” they Maweéno group
for exanpls, 1. to 15, preferably 1 to 3 of 19

sebst bheDy S MGy may beb possessed hyephygsioced by R', for
group” as described above (preferably, a hal ogen atom
seledn@se, fLUgki per As 1vuinefernapl egsbaki spttionahy: having a
of : the "am no group tltacnt:"™ represented by R,

fopstituOptionadld y Qﬁyiﬁgyﬁ subso@¥anpiRichaQny2 Ofa®ing a
| ower a-ky.l group optionally having a substituent

angh & Akvht 9L0UP ©PLhonghlyiRavbkRgya Subshict W etoRée alkyl
used, particularly, one of a |ower alkyl group

optd.analipt sRAUING, | ha$¥RStid uehbsics tieed AS tWh&d. As the
“lower alkyl group”, for example, a Ci-¢ alkyl group such as
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-
butyl and tert-butyl is used. The “lower alkyl group” may
have, for example, 1 to 3 of substituents that may be
possessed by the “hydrocarbon group” as described above.
As the “aryl group”, for example, a Cg¢-10 aryl group such as
a phenyl group is used. The “aryl group” may have, for
example, 1 to 5, preferably 1 to 3 of substituents that may
be possessed by the “hydrocarbon group” as described above
(preferably, a halogen atom such as fluorine and chlorine,
and a Ci-¢ alkoxy group such as methoxy and 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 Cj-q 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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such as 10 "l ower al kyl group”, for exanple, a Ca-n

al kyl group p nethyl, ethyl, propyl, isopropyl, butyl,

i sobutyl, sec- butyl and tert:-butyl is used. The

"l ower al kyl group” may have,p,dor exanple, 1 to 3 of
substituents that may he possessed by the

"“hydr ocarbon group” as described above. 1.5 As the

"aryl group", for exanple, a C _10 aryl group such as
abphenyhngr egptsutged. ifheenaryl 1gr aspd.nay have, for
exanple, 1 to 5, preferably 1 to 3 of substituents

that nay bge possessethbhy thecdyiogarhon group” asof  the
descri bed above (preferably, a hal ogen atom such as

fhpor & pecppdi ghl Q_;frlort@) 28penéha1 G}"  alkaxyy group ssbehituent”
as net hoxy and etloxy). As the am no group
opthpoalhyefavbpg &isubsbit Ukelampifor exanple, toa 6-membered
phenyl am no group substituted with I to 3 of |ower

3E59§YOCQIQED§IQ@¢Q’c@n@gxﬂlﬁékqutgrQWPhé@@Po@@oms selected
hoxy), or a nonoal kyl am no group substituted with

aff&%ﬁy?xh'ﬁ%'og%ﬁo%oc% (£ goxé’%gﬁ ﬁt%&nk}éjncgrémguﬁf'@h atom in

as met et hyl, propyl,
{é&u?&:‘r‘iy'té 'éa%}?raalﬂcﬁnéjsg% ’us%Sd 11 prs%fe%rlefq_lce examples
eterocyclic group aslliistit lentrr
. .C 0 hawi_ng, r epr -
d{}?&ﬁ&g&ggé 2 oD 991»599@}%%6;26 .#hege%gg?geglwyl 2=,

9?9“8r0%m5§£y fhf%éif“%f%é@%&fﬁo?ebeetQﬁ- or 4-piperidyl,
1- or 2-piperazinyl, 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.
Particularly preferably, a 6-membered nitrogen-containing
heterocyclic group (e.g. pyridyl) is used. As a preferable
substituent of the heterocyclic group optionally having a
substituent" represented by R!, for example, a halogen atom
(e.g. chlorine and fluorine), a Ci;-¢ alkyl group (e.g.
methyl and ethyl), a Ci-¢ alkoxy group (e.g. methoxy and
ethoxy), an aralkyloxycarbonyl group (e.g. Cy-12 aralkyloxy-
carbonyl such as benzyloxycarbonyl) and the like are used.
as RY, for example, (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) an aryl group

optionally having a substituent, (v) a mono- or di-lower
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froma nitrogen atom an oxygen atom and a sul fur atom

in addition to carbon atons is used. Specific

exanples include 1, 2 or 3-pyrrolidinyl, 2-- or
4-in:idazolinylr 2-, 3- or 4-pyra .alidiryl, p:i

er.9.di.no, 2--, 3- or 4-p -peridyl, 10 1- or

2-pi perazinyl, norpho.liny.l, 2-- or 3-thienyl, 2-, 3-

or 4-:Jylldyl., L-f7iz'y'l "."lr'-:"Uylr pyrazinyl,
3apyyI@hyho Jrpyp. 'optdazialyly Bavisogt ki azddstitmmcht, (vi) an
3-.isoxazolyl. Particularly preferably, a

6z FRIRRER6: glolp bHOGenataRt alaviimg hetenleeyttiengronp (vii) a
(e.g. pyridyl) i-s used.. As a preferable ? 5

syibstd uedifer@eddie RAHOIREY G SdntGiglioup oeptteanalyiatic  group
having a Si;I}J:itl tl:ie.rl"t;. Ytl represented Cd
bdpﬁ@népiyew{ﬁlr% a hahwgentatnta i{ epgereft@niene As the
and fluorine), _ CL 5 alkyl group (e,g. nethyl and

et Ty r §l£§L6g§bﬁﬁxy ghoupxERpde, MRt DOXYadRg1 BeXYp such as
an a.ral.ky 1. % )xycarhCG | ~~_. group (e.g. 07-12

a}ﬁ@tﬁiy,' Oéxhyi,Z%r%ﬁqnyisé%Eap$§, b%wquwt@)alnyamd hexyl
and the Iil & are used. As , tor exanple-, (i) a
lfél\erplat%ﬁé@abﬂé.OUp opt i anal | vy faw g 1ydhsdit ugloup”,  for
(11) "a Towe r cycloal kyl group optionally having a

UnahIoet L (LD Syctuenal kegybupc! bugHp 88 cyclopropyl,

y' havi ng stituerl an aryl group 25

%Q%fggﬂé%ﬁpa§PE$P§ﬁ§E §“§ﬂ&”% cigﬁéﬁyﬂoq%ﬂé¥eferable. As

ower group optionalfy having a

§H§§t¢igﬁg£’a%?%%%%?gg?é%yla?bgoe%%ﬂ%ﬁegP%iggﬂ!hgkenyl group

havi ng a subs vii nenber e

RO SAAE M DS P ELIEYSLLE dieuy OB llokamae.  ns
the “aryl group”, for example, a Cg-10 aryl group such as
phenyl, 1-naphthyl and 2-naphthyl is preferable. As the
“lower alkylamino group”, for example, a mono-or di-Ci

alkylamino group such as methylamino, ethylamino,

propylamino, isopropylamino, butylamino, tert-butylamino,

dimethylamino, diethylamino and methylethylamino is
preferable. As the “arylamino group”, for example, a Ces-10
arylamino group such as phenylamino is preferable. As the

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

for example, a b5- or 6-membered nitrogen-containing
heterocyclic group such as 2-, 3- or A4-pyridyl 1is
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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5 "l ower alkyl group", for exanple, a O _f; alkyl
group such as nethyl, ethyl, propyl, isopropyl,
butyl, pentyl and hexyl is preferable. As the "I ower
cycl oal kyl group”, for exanpl® a y-n cycl oal kyl
group such as cyclopropyl, cyclobutvl, cyclopentyl
and cycl ohexyl is preferable. As 10 the "l ower al kenvi
group”, for exanple, a C2_6 al kenyl group such as
vﬁ@gﬁ I--propenyl and butenyl. is preferable. As the
ary.:. group", for exaxpla, a CF_lo aryl group sac. as
pheny|Fuktﬂ@@hkmﬁféﬁgbm@pb&ahpﬂdﬁs@Eeﬁénﬂﬂdﬂuds tthe a Ci-¢
Iomer al kyl am no group", for exanple, a nono--or
E?Df réﬁpwdﬁﬂﬂwﬂdﬂljﬂéuﬁbEﬂ%ﬁté@ wethyllariono of each of
et hyl am no, propyl anino, i.sopropyl.azo.i-no,
wsy& ngr Lert- @@M@mlg di rp. bhykantpeloalkyl group,
et hyl . am no and nethylethj?an1r|o is preferable.
A§l£hea"@5MJa@ﬁbﬁ?lg@ﬁ%ﬁﬁ> for) exampl,g, a8y C grbBAp optionally
aryl.am no group Such as phenylan1no Is preferable. As

thehsPi €0red Uis r aentdy arred niifeQgesr centainidig,, nitro,

het erocyclic group”, for exanple, a 5- or 6- - member ed
rﬁéi@@@HoCthg'Qiﬂgl E%E%%%%M%hh%ogrQQP 8¥¢Bga8 Zatom, v) a
iyrid pref erabl a substituent that
S3ES ed X@Ip) &ryi@m
s e S O R

*%5{¥§S£1P§dsﬁBg¥EtEE%d %ﬁjﬁpS§e%%e% QA4;3¥%oxy groups, and
vii) a 6-membered nitrogen-containing heterocyclic group
optionally substituted with 1 to 2 Cy-13 aralkyloxycarbonyl
groups. Particularly, an optionally halogenated Ci-¢ alkyl
group (e.qg. methyl, chloromethyl, difluoromethyl,
trichloromethyl, trifluoromethyl, ethyl, 2-bromoethyl,
2,2,2-trifluoroethyl, pentafluoroethyl, propyl, 3,3,3-
trifluoropropyl, isopropyl, butyl, isobutyl, sec-butyl,
tert-butyl, 4,4,4-trifluorobutyl, pentyl, isopentyl,
neopentyl, 5,5,5-trifluoropentyl, hexyl, and 6,6,6-
trifluorohexyl), a Cs¢ cycloalkyl group (e.g. cyclopropyl,
cyclobutyl, cyclopentyl and cyclohexyl) or a mono—-Ci-g
alkylamino group (e.g. methylamino, ethylamino, propylamino,
isopropylamino, butylamino and tert-butylamino) is
generally used, and among them, an optionally halogenated
Ci-¢ alkyl group or a mono-Ci-¢ alkylamino group,

particularly, an optionally halogenated Ci-¢ alkyl group,
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used Further preferable e, anples of Rl in: lode i.) a
&t _6 alkyl group optionally substituted with to 4 of
each of halogen or a C.]--6 al koxy group, ii) a

-ycl oal kyl group, 5iii) a G ;>6 alkenyl group, iv) a
C6-10 aryl group optionally substituted with _to 4
of each of ! .'.1-5alkoxy, nitro, halogeno -i-6

al kyl - carbonyl am no or hal ogen atom v) a nono- or i

Qe liaar. ai . ©Q;9r0Ups1 Vighcdp _Qeaby! afd 1oy gy ourhyl and
optionally substituted with 3 C1-6 al koxy groups,

apeodP1 V' i )pReBormpbered r_itrogen oritai.niirg

het erocyclic group optionally substituted with 1 to 2

ara'kYi@XU§@féb@@@ykorﬁﬁ@HPSRzF?éﬁtégéﬁféya Blidrogen atom or
optionally hal ogenated (1_6 al kyl group (e.g. nethyl,

Q?'ﬁ&&%%%&@%ondéré&?UQﬁQHBBQ!hy hEQhﬁﬁlgr%%%%thfhent As R?,

onet h et hyl, ronoc-t. hyl,

2al 2h§_dro§lefnl ugr get B\f' a pept.at uw 08t hyh kyvBr O¥dup 3oBtionally
1--11-; oroprOpvl, 1sopropyl, butyl; isobutyl,

i ;Pytylsubggg{ugﬁgyis pééfér?ﬁi&'&gHQrOHUE¥|preferably, a

s openty ., “necpentx

'ﬂdegqéﬁng { %yiow%fdgg%sp af ?gﬁp Eartlcularly, a

ucro ycloa e. ge

09%4%ﬂ#§n tongsrgénekegﬁgIXJenyC|P£eE£¥|aBB?e formula, R3

| am no group

”Eth m no, ylani ng, propyl:
5bropf}anino % ?9?3r?t0%hoéén Q% ?a%u yl rou%)optlonally

VB ¥, e 20g rong, oo en. SBLLOPE sl optionanty
ﬂav1 gzgnéuosgigggﬁt. As a preferable “hydrocarbon group”
of the “hydrocarbon group optionally having a substituent”
represented by R}, for example, an alkyl group (e.g. a Ci-g
alkyl group such as methyl, ethyl, propyl and isopropyl),
an alkenyl group (e.g. a Cy.¢ alkenyl group such as vinyl),
an alkynyl group (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 Cg14 aryl group such as phenyl),
particularly, an alkyl group (e.g. a Ci_¢ alkyl group such
as methyl) and an aryl group (e.g. a Ce-14 aryl group such
as phenyl) are generally used. The “alkyl group”, the
“alkenyl group”, the “alkynyl group”, the “cycloalkyl
group”, and the “aryl group” may have, for example, 1 to 5,

preferably 1 to 3 substituents which may be possessed by
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25 particularly, an optionally hal ogenated :1-c, alkyl

group, 23 (e.g, nethyl., ethyl and inter alia, a

Cl-:; alkyl group propyl) is preferable. formula, R 2
represents a hydrogen atomor 5,/ n the above a

hydr ocar bon group optionally having a subs. ituent. As

R, a hydrogen atomor a |ower (Cy_5) alkyl group
optionally having a substitueht is preferably used,

| £hor erRieiRiaon Grofydr agendabcribdll Gbodrd OWereferably a
(C1_5) alkyl group, particularly, a hydrogen ator:i
Ihs16856nabtymusedn hsnriheraheye formula, R3

represents a hydrogen atom a hydrocarbon group

optiongsly 1J havig-dibse . . MHdedto&fcBich t@Fagycli Gf  the
group optionally " having a sL?bst:i.tu(-nt As a p-

e¢@é@@£8o9¥gieca@Q%%pgrQ%Pti@ﬁaim? " M4 dPC33 POR upbstituent”

group optionally having a su.bstit_uent" Trepresented

g%ié?eséﬂﬁegxagﬁleR3?n 2$%¥|§%ﬁ§#?££e.ga asCl. 56  ¢-membered

group su as net propyl and
[ . 15 I - €..g, I
ORI GNP G (008, 3 EEBILEBR! sciccted

a%]!‘(&{l]y% g%%%gg%gi t5h et%?ﬂ%{(yéen %%%ma aW&laPaguffhr atom in

group (e. cyclo roup such as
gayncgcﬁjgtglr&g?{lcp % q:ib%I?]UtéltJ.Omscy%E?%%%tdw aggegyfiggﬁl yl 'e‘xamples
yI" group (e.g. a aryl group suc §

Phemlde 1-, 2- or 3-pyrrolidinyl, 2- or 4-imidazolinyl, 2-,
3- or 4-pyrazolidinyl, piperidino, 2-, 3- or 4-piperidyl,
1- 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 preferable
substituent of the “heterocyclic group optionally having a
substituent” represented by R?, for example, a halogen atom
(e.g. chlorine and fluorine), a Ci¢ alkyl group (e.g.
methyl and ethyl), a Ci;-¢ alkoxy group (e.g. methoxy and
ethoxy), an aralkyloxycarbonyl group (e.g. Cy-12 aralkyloxy-
carbonyl such as benzyloxycarbonyl), an amino group, a
mono-Ci_¢ alkyklamino group (e.qg. methylamino and
ethylamino), a di-Ci-¢ alkylamino group (e.g. dimethylamino
and diethylamino) are used. R® is preferably, for example,

(i) a hydrogen atom, (ii) a lower alkyl group optionally
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20 particularly, an alkyl group (e.g. a Cs alkyl
group such as nethyl) and an aryl group (e.g. a
(36-14 aryl group such as phenyl) are generally used,
The "al kyl group”, the " alkenyl group", the "al kynyl
group", the ""cycloal kyl group", and the "aryl group"
may flha' v'eet, for exanple, 1 to 5 preferably 1 to
3 substituents which may be possessed by 25 24 the

"l 106 8 boib g DPEnes descyi bedaaboverbppebprabhylay having
hal ogen atom such as fluorine). As a preferable

"dhekapeeyeukatgr opd afihea "heteromyeldbegdfc@ipheterocyclic
optionally having a substituent” > represented by

Ribud ObpexarRhey andri &- rmnbher edudet eragmgl i for example,

group containing 1 to 3 heteroatons selected froma

d)r ogen, @t o n ac Oy den; at gm andraasubfugrabem ilii) a Ceig
ddition to carbon atons Is used. Specifically,

|§§ouﬁn6FHg%n%11 Zhanln?g Py. 5068kch dheRYl . a%rd Oliv) a 6-
4-1'm dazol1 ny 2-, - or 4- pyrazolldlnyl,

Hnénﬁ%récg'ﬂ?trﬁ%engé ﬂtlﬁ.ﬁ?ﬁgdﬂe’ter@cyélc group optionally

| . peraziny rph of 3-thienyi,” 2-, ox

gfaqyininagyéu s¥] @uentogres olfrey r%%aezfa@ie Examples of the
pyrim di nyT, 3 yrrolyl, 3 pyri dazi nyl,

| i a Ci-
IOF ekf er gclblfesz/noé yl%Cla&g%er edggf)(?%lgg%%o%on‘?gn n%glqa%y gEeng, 2 G
$%8% Icgrgugl; odh (a?“lq'io D@l{g)@g,l )al ﬁlOHgggl-eAglﬂylamlno group

and a di-C;.¢ 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 C‘HR4, NR4, O or S
(wherein R! represents a hydrogen atom or a hydrocarbon
group optionally having a substituent). X* represents CHR®®
NR**, O or S (wherein R®® represents a hydrogen atom or a
hydrocarbon group optionally having a substituent). As R?
or R*, a hydrogen atom or a lower (Ci-¢) alkyl group
optionally having a substituent 1is preferable, and a
hydrogen atom is generally used. X is preferably CHR*
(wherein R’ is the same as defined above), O or 8.
Alternatively, X 1is preferably CHR® or NR* (wherein R* is
the same as defined above). X® is preferably CHR*® or NR*
(wherein R*® is the same as defined above). In the above

formula, Y represents C, CH or N. Preferably, it is C or
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substituent of the "heterocyclic group optionally

having a substltuent” represented by R T for exanple,

a hal ogen atom (e.g. chlorine and fluorine), a ClL 6

al kyl group (e.g. net'-hyl ang ethyl), a C -6 al koxy

group (e.g. tethoxy and 20 ethoxyi, an

ar al kyl oxycar bonyl group (e.g. C 12 aral.kyl. oxy-

carbonyl such as benzyl oxycarbonyl), an am no group, a

nono- Cr? .xdpralderdan nacigropm (. gre Metdyigm o andc or CH.
ethylamno) , a di-G _.-,, alkylam no group (e.g.

di met hyhamino aapndcdi ebhylagl nophar e usedg R3ri Sthe A' ring
pre:i'.erabl.y, for exanple, 25 (i) a hydrogen atom
(Féprasdover al kyl group ppidnatdy heyyHena substcontaining
tuent, (i.i.:i) an aryl group optionally having a
Spbtetblyt Ll bpr2BHalWVhfrig QF sGpBenbaeed. Examples of
heterocyclic group opfionally having a. substituent,

a@ﬁe heL ec)&anﬁlrﬁemb%jfied) o@:ygﬁé%r oégt%}n-aé&W.alr(iné) h@terocycle”

| ower al kyl group, (iri) a“0--1c 5 aryl group
Oﬂn%ﬂ!i@é' )S—ha¥bng7%é%é&hhueﬂﬁreﬁgﬁaﬂ ?') HL 651 6-membered)
menbered nitrogen-contai ning heterocyclic group
i | hayj bst | t..are epr able 1y 1

%%%ﬁﬁé%y%%etﬁékfgﬁ%%?'tgéﬁﬁgﬁﬁbn'dé’gp aFog ﬁﬁgtonl gl =

-6_al kyl gro a,C y gr ) 1 N -
Focst Bhods o Sisrafl 3 SR SRR AR prsooen
al kyl arii no_gr oup. re preferably, [ - o
ﬁ?ﬂ%%geﬁnat%g 9% pﬁ%ﬁ?? 5?%bp? 5?%gig?-?%§$'o%n AlclckEionEe

-pyr__'Ldyl group. Particul arl] r ef er,abl it.i.s

RS b LTI (Ne aBbUT o WO, o § Bpf b2nte” pleferably
CIa _J:rinn4g‘ rl\é%re%ergtreds by the formula:

( E

O

1

n

wherein E represents (i) CHCHp, (ii) CH=CH, (iii) CH20, (iv)
OCHy, (v) CHS(0)qg’ (wherein g’ is an integer of 0 to 2),
(vi) S(0)g’CH, (wherein g’ is the same as defined above),
(vii) CHpNH, (wviii) 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) CHpCH,, (ii) CH=CH, (iii) CH20, (iv) OCHy, (v)
CH,NH, (vi) NHCHj, (vii) N=N, (viii) CH=N or (ix) N=CH, and
especially (i) <CHyCH, or (ii) CH=CH. Specifically, an
oxygen atom-containing 5-membered heterocycle such as 2,3-
dihydrofuran, furan, 1,3-dioxol, oxazoline, isoxazole,

1,2,3-oxadiazole and oxazole, and an oxygen atom-containing
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(wherein }14 represents a hydrogen atomor a

hydr ocarbon 15 group optionally having a

substit.uent). :x3 represents CHR4", NR "'( 0 or S

(wherein R41 represents a hydrpgen atomor a

hydr ocarbon group optionally having a substituent) As

R4 or R4" a hydrogen atomor a lower (G _) alkyl

group optionally having a substituent is preferable,
apdmamzOr &y driogesr 8t el e | Ssganer=al | yausgd-JdXhysiropyran, 2H-
preferably CHR' (wherein P4 is the same as defined

a@pﬂ@ﬁ, 02 08 -&ehydkbernativekyneX bedpr ef erabhydebRorpholine

or _VR' (wherein | is the sane as def i ned above) . Xa
'§r@r ef s @bl (BR4a Qo NRAG r{hengih Rhd s dihgysae a ring
as defined above! . in the above 25 formula, Y

rEPpESEM S & bt RE MorRneferably, it is Cor 26 CH
ye represents C, CH or N. Preferably, it is C or CH

above fornula, the Aring or the Aring

mesents a 5- to 7-nmenbered oxygen at om contai ni ng

hdt erocycl e optionally having a suhst:ituent. Exanples
o0 "5- to 7-nmenbered oxygen atom cont ai ni ng

het enocycle” include 5- to 7-nenbered (preferably 5-
or 6-nenbered) heterocycle optionally containing | to

JhPreferably dner sadk @fs oneriQled Wb shid f er epbcatromelly, for
selected froma nitrogen atom an oxygen atom and a

%&Eﬁﬁl@IOQWBndﬁﬂgakbgﬁrhﬁ 1%dfﬁywxﬁﬁt@n4a&@ﬂ§d@8§yran, and

oxygen atons. The'ring is pref erably aring

rApLSSa %dr@ygéﬁ‘@rii’wuuéed.

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,
sec-butoxy and tert-butoxy), an aryloxy group (e.g. a Ce-10
aryloxy group such as phenoxy), a lower alkanoyl group (e.g.
formyl; a Ci-¢ alkyl-carbonyl group such as acetyl,
propionyl, butyryl and isobutyryl), an arylcarbonyl group
(e.g. a Ce-10 aryl-carbonyl group such as a benzoyl group

and a naphthoyl group), a lower alkanoyloxy group (e.g.
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wherein E represents (i) CH2CH2, (id.) CH=CH, (iii)

CH20, (i19%) Od-12, (v) C1-125 (0) g (wherein q' is

an integer o of 0 to 211, (vi) S ((., g C{2

(wherein q' is the sane as defidgned above), 15 MO

CH2NH, (viii) N {CH2, (ix) NeN, (3) CH=N, (xi) N==CH

or (xii) CONH, and n' represents an integer of 0 to

2. Eis preferably (i) CH2CH2, (ii) CH=CH, (iii.)

GOy (oxy; ) a QCHR, a (MY 1-EhkNbh y {avky dtbidpl BuChii B ReRfyloxy,
(viii) CH114 or. (:1.x) N=CH, and especially (i)

GGy 1dkyj -) GoleEHy1Speci fieally, asoBOtoxydeny), an
atom - cont ai ni ng 5-nmenbered heterocycle such as 2, 3-

di Ry de Df sl ok Wil @toub  Be dyoxel ,cpxazotynecarbonyloxy group
i soxazole, 1,2, 3-oxadiazole and oxazol e, and an

0XY&ENaat OGO Nthd /naPhiBabebed) heteracysdey sughoup, a
as 2H 3, 4-di hydropyran, 2H - pyran, 2,3 _ehydro |,4

di Sxahe ane &, 3 debydr onprphol i ne. g ar e prerg. B1abixg-carbonyl
More preferably the ring is a ring represented by the

fgf&% a. S5s\hgreingy is the serp-@sosefined abevexycarbonyl,
pecifically, for exanple, 2, 3--dihvdrofuran, furan,

- dpoycdrbbh Py dr opyran,, and, R are genebahk¥rbonyl,
3%%.O%kfifsuﬁ%tltuenﬁ'oF)theX ringlgﬁ%'the A rigg,

rég%ﬁﬁfgggéﬁ%ng f!°gena§)°n1(e'&brélﬁﬁ%$§§ca§BbQ§iP?, an

iodine.), a lower alkyl group

SHESTA 0 aan e Y pent  Aelep i o v
. é%“ﬂé%?@iggyégkﬁgn§1), a carbamoyl group, a mono-, di-
or tri-halogeno-lower alkyl group (e.g. a mono-, di- or
tri-halogeno-C;_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 alkylamino group (e.g. a mono-Cig
alkylamino group such as methylamino, ethylamino,
propylamino, isopropylamino and butylamino), a di-lower
alkylamino group (e.g. a di-C;-4 alkylamino group such as
dimethylamino, diethylamino, dipropylamino,
diisopropylamino, dibutylamino and methylethylamino), a 3-
to 6-membered cyclic¢ 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,
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substituent, a | ower al kenyl group optionally having a
substituent, an aryl group optionally having a
substituent, 15 a | ower al koxy group (e.g, a Cl1_6

al koxy group such as nethoxy,,£thoxy, propoxy,

I sopropoxy, butoxy, isobutoxy, sec-butoxy and
tert.-butoxy), ;n aryloxy group (e.g. a C6-1le aryl oxy
group such as phenoxv), a |ower al kanoyl group (e.g.

2%§?r$y i, alﬁ%dagoﬁbkyl pGarbemyh  grpuBasSYehdasyacebyberidyl,
propl onyl’, butyryl and |sohuty r.yl) , an

a&gﬁgﬁéPfﬁyi ar d£5b§kl&&f}3 §y%fﬁyﬂ, - §-fRehkYbiperazinyl

gro suc ehzoyl” group and a "napht hoyl group),

&’W@r é%gfg%gmlg ouUp (f. glkw@a@@lw §@oGb Ge.g. a Ci-s

y OXy gr up such as™ acet yl oxy,

but bu, s Vryl eded®bx an
a ychééﬁfXXY u X%%%ﬁ%y a%gc%zocgai MYl e @Ylededbxy d

onyt oxy (e

T lepedbeii)) s, PG 208" AR DETSERRY o cyanc
O AR Lo L8 gﬁylsﬁ%mycagg;%ygamaxl group, a
|é§§kﬁ%carbgﬁ%ﬁ§1lsgﬁgg é¥§arb?r ?éar 8?& %%R%Q%Eulfamoyl
o o L 20 be 5}6u61%d1§&&hfamoyl group such as N-
R L
di--- or _Clcronethyl, t. r hal .

R Sucabienavh T2 tend 1 ruer Saonpy) St EdmdhAY; .

dialkylsulfamoyl group (e.g. a di-Ci-¢ alkylsulfamoyl group
such as N,N-dimethylsulfamoyl, N, N-diethylsulfamoyl, N,N-
dipropylsulfamoyl and N,N-dibutylsulfamoyl), an alkylthio
group (e.g. a Ci_¢ alkylthio group such as methylthio,
ethylthio, propylthio, isopropylthio, butylthio, sec-—
butylthio and tert-butylthio), an arylthio group (e.g. a
Ce-10 arylthio group such as phenylthio and naphtylthio), a
lower alkylsulfinyl group (e.g. a Ci-s alkylsulfinyl group
such as methylsulfinyl, ethylsulfinyl, propylsulfinyl and
butylsulfinyl), an arylsulfinyl group (e.g. a Ce-10
arylsulfinyl group such as phenylsulfinyl and
naphthylsulfinyl), a lower alkylsulfonyl group (e.g. a Ci-s
alkylsulfonyl group such as methylsulfonyl, ethylsulfonyl,
propylsulfonyl and butylsulfonyl), and an arylsulfonyl

group (e.qg. a Ce-10 arylsulfonyl group such as
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di chl oron-.ethyi, trifluo:roa:ei:hyl and an ox0 group,
an am di no group, an imno croup, an amno i. ;
group, nono-|ower al.kylam no group (e.g. a nono-C, -c
al kyl as:ino group such as nethy am no, ethylam no,

propylam .no, i s op.r:opylam no and butylam no), a
di.-Lower: alkyl.amnc: group (e.g. a di-Cl 4
al kyl am no group such as dimethyl. .ino, di ethyl

8Qy1 8h PESRPY| by i ht%@l@u'llfo‘il%r)onayﬂ@nﬂlﬁ@d The "lower
butvlan1no and net hyl et hyl . am . nc) a 3- to fi

n? Iegrgﬂﬁh'Otﬁ€1n@o@é?UQlQQBanQEbMpOQnE&bnWﬂ@wért@lkynyl
eroatons sel ected from an oxygen atom a sul fur

a%?&& p AN ANHLEQRSN AWK AIU I | 0acar bAD 60T grovp”

d one nitrogen atom (e.g 6- - menber ed

n 0 zigddyn azetikdiBYlhich
pyr oﬁ?g€Ly9|Q% ;frgﬁfg%ggtﬁébabyééogyghbs S

1%@L%8%$§§%¥& b¥5g§§;§#¥h ngggﬁf kbgbny bs RlReLiEXL above.

N'”Et?#Xégééab%e sﬁ%%FE¥uént§ngfth% kyl g Qﬁa 9hQUR' ring

enedi oxy cjrcup suc

nEthfugneanagxé gtgmgthyheneglggi)gr@upy%?Qﬁ%nally having

g up, a roup, a cyan c:apto

L ELd o S o atpsmlc i ing o
Ik [l _f ch
e AR S sl %B}lsp??ns&-fcfan@%% #2fhno srove,

lghtg%lno group optionally having a substituent, and an oxo

group. The "substituent" of the "Ci-¢ 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 possessed 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 replaceable positions depending on a size
of the ring and, when the number of substituents is 2 or
more, respective substituents may be the same or different.

Examples of the A ring and the A' ring include, for example,

( r/\/

O
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10 i .opropylsul famoyl and N-hutylsu.7.far"oyl) , a
d:i.al kylsul.fanmoyl grout; (e.g. a di-01-c. alkyl.

sul famoyl group such as N, N dimathyl;;Ufancyl, N
N-d:i.citrilylsuifallacy -, W{N-- dipropylsuifanoyl

and Cd,i dibut_v.':-su fanoylj, an al kylthio group
(e.g. a 0,-5 alk_y'"ithi_> group such as rnethylthio,
15 ethylti-hio, propylthio, isopropylthio, butylthio,

S@Hergghyh EQ'QsaQ%et%%heb@%%lnéd|bHo#8,aaﬁﬁ1Rﬂ\Héﬂﬁé%ents a
group ( . 06_10 arylthio group such as

gﬁga ggrflﬁgﬁanHhtX'tgfokl's%b@%lgue%tg Bescribed as the

group owe al kylsulfinyl group such as

"E%LZ%!E%H&&' o) i ﬁe@wssuéfl reyl'e a PEORY! WA i4Wd - A" ring".

utyl an arylsulfinvi group (e.g. a

napﬁ?ﬁy %%ﬁUIthyklggoHHe§%9H ﬁsaFEeF Ebgéﬁ Ytoma@ndr a ¢,

ower ony group

k
el Opatlg‘kgﬂeﬂ"?%#ﬁ°%F8§§.‘E§5?1%E5«.fartlcularly'
aﬁ‘ﬁ buty qu cfro M ) xo@nd 2 a0 at{ﬁg;ukﬁé"tg@lg‘%edzAS 9EAYP and an

as. A onyl grou . p suc

il émg{e‘x pSuf B ATHALELGDY il e, T

ngnﬁﬁ¥aIE§n ARo §r&$1h&ﬁgﬁphhg¥Eénﬁ§nﬁav8prf %8t§ a benzene
ooeae Bl Byt Ry oot bOHDGFONHrES detari gegotituent of
a@ﬁg 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-s) alkyl
group optionally having a substituent is preferable and,
particularly, a halogen atom or a lower (Ci-¢) alkyl group
(preferably methyl) is generally used. The "substituent"”
of the "lower (Ci-¢) 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
substituents at replaceable positions and, when the number

of substituents is 2, respective substituents may be the

same or different. Preferably, the B ring is, for example,
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Preferable subst.i.tuents of the Aring and the z'
ring include a halogen. atom a C.i._F alkyl group
optionally having Cz- optionally having a a substi
cent, a alioxy g substituent, s hydroxyl group, a
ni.tr.o group, a cyano group, 10 an am no group
optionally having a substituent, and an oxo group.
The subs t it lent” cf the "Cl-.e al kyl group
optionally having a s uent the "Cl_6 al koxy group
optionally having a :ubstituent”, and the "ami no group
havi ng a substltuent represent s, for

1 subst:Ltue:nts that nay be possessed by the
on group" as described above. The A ring
and/theé A" ring may have 1 4, preferably 1 or 2 of

t R above- descri bed subatituents at repl aceable

Lfd - ged o t 0 om, a
It[lﬂ?éfé R ogegﬁ_l%%&t%n 2 §iae 3% ahfon{l ng and.ogehent

e nunber ubstitue.nts”is nor e,

E&%ﬂgftiagffugkaiu%Q%% %ﬁ?ﬂiﬁifﬁﬁg%fﬂ?défEﬁﬁgﬁituent or

rin ri ng 1 ncl ude:

d%fln %Fa‘%zg Xylkg{% ?gouég @ignélkgdﬁévahs éagﬁbstﬁtuent

and ts a rogen at om or

Y b t en
suh§t %ﬁe %%r Yhe%§§fﬁ%gq§i§§t Qe d?%ﬁf%kﬁgﬁg“ h%n#alog
ta‘%é'é‘ a gﬁgr ﬁ?ls?afk ¥d59988 ?ﬁggkeggbﬁycﬁethyl . More

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



b al kyl. group optionally having a substituent,
particularly, P5 is a hydrogen atom (an unsubstituted
A ring and an unsubstituted A ring) is generally
used. In the above fornula, tlB3 B ring represents a
benzene ring optionally having a substituent. The
substituent of 10 the B ring includes, for exanple,
"substi-.uents" of the "benzene ring optionally having
a substituenr” as described above. Anpbng them
3 -6) al kyl group)
uent: is preferalp s

: al kyl . group N
optional | §*having a substitueRf" represents, for R
exanpl e, substituents that nay be possessed by the
"hydrocarbon group” as descri bed above. The B ring
| or 2, preferably 1 of the 20 substit:ue:nts
at re@pkadeablie positions and, when the nunber of
substi Wg_gBg respective substituents nmay be the

| Preferably, the Bring is, for
exanple, 732 Mere.. ? represents a hydrogen atom a
hal ogen atomR*a | ower. (01 _(,) alkyl group option |ly
having a subs"ituent or a lower (01 _6) al koxy croup o

oA - RY h%\éiprigzs%nsc%ns% t_ et ocaBbohs ?f:@ﬁﬁr abb¥ionally

for exanple, a hydrogen atcm a halogen 5 atomor a

lkpaV#irng( CA z8)alkylien®r ouR o Ry ey abl Yo dBLiWd ) s yBESs are the

same as defined above. Preferably, R*' is lower (Ci-3)
5 alkyl optionally having a substituent.

As preferable examples of

wherein respective symbols are the same as defined above

10 are exemplified. Among them,



preferably, it is a hydrogen atom in the above
[ormu.'.a, mrepresents an integer of 1 to 4.
Preferably, inis an integer of 1 to 3. Mre
preferably, mis 2 or 3, parti4gcularly, mis
preferably 2. in the above 10 formula, n. represents
an integer of 0 to 2. Preferably, n is an integer of
O or 1. Particularly, nis preferably 0. Exanples of

1 pel ude 33 yx ~a mher- B4' represents a

hyd rbon group optlon* havi ng a substl-tﬁu nt,

ang espective syrnE ara\}he sane as i

abov p#y, R43 is [@ Q93k: 5 al kyl R
opt i oRad Havi ng a sabst i ‘tuet As preferable

exanples of A | wherein respective synbols are the

sane as defined above in are exenplified. Anong them
4 wherein respective synbols are the sane as defined

a@ﬂgfeiﬁr%e%b%%%ﬁQ%g's&ﬁb@ﬁgi%&%ndﬂgi same as defined above
are preferred.

In addition,

(i

or

(4]
U
EN!/-R’ : [@ \\ g3

i

wherein respective symbols are the same as defined above

are preferably used. Among themn,



e3 wherein respective synbols airs the same as defi ned
above are preferably used. Anong them 35 wherein.
respective synbols are the sane as defined above are
preferred. Particularly, whergign respective synbols
are the sanme as defined above is referred. Exanples
of include All 36 wherein respective synbols are the
same_as defined above. As preferabl e exanples of a
: R3 Rs Il 54 1 5 whergin respective

wherein respective symbols are the same as defined above

are preferred. Particularly,

| B R¢

wherein respective symbols are the same as defined above is

preferred.

Examples of




preferred. In addition, 3 (ice, (fly k Bk or (iii)
wherei n respective synbols are the sane as defi ned
above are preferably used. Anong them wher;=.::in
respective synbols are the samg as defi ned above 5
are preferred. Further, 38 \{ Nr He wit wherein
respective synbols are the sane as defined above are
al so preferred. Particularly, fl B /\~ R3 wherein
respeeihvee syabol scasgmbbessape abedsbinsedsabe¥enes above.
preferred. 5 As the conpound (1) of the present

i nventaAonprépEraexanpkemptenpeands having the

foll owi ng structural :fornul as:

wherein respective symbols are the same as defined above

are exemplified. Among them,

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

In addition,



3/ 04~~..-NKkR1L -Et Fas N''°" R RG H wherein
respective synbols are the sane as defined above. are
particularly generally used. Preferable exanples of
the conpound ;T) include conpounds represented by the
formulas: 40 daat,aJt t,"'t.f, rl"r~1t f 111
wherei n respective synbols are the sane as defi ned
above. In addition, preferable exanples of the
compound (I) in_c' ude a conpound in which R

esgnt “gy oup opti _onail.y
hggﬁ qr cycl oal kyl group
optlona| .

_ lower
al kenyl ':uen}, (i.v) 4

wherein respective symbols are the same as defined above

are preferably used. Among them,

wherein respective symbols are the same as defined above

are preferred. Further,



an aryl group optionally having a substituent, (v) a
nmono- or iii-lower aikylarr:ino group optlonal Iy
having - substituent, (vi) an ,arylam no group
optionally having substituent or (vii) ar or
G - nenber ed nitrogen-containig& 5 heterocyclic group
optionally having a substitutet, represents a
hydrogen atomor a |lower (Cl_6) al kyl group
optlonally having a substituent, R3 represc.nts (i) a
ggen atom (i) oner aIkyI group optionally
v?ng a. ,sub thue"‘ﬁr (iiiy) an aryl group

OPtNE v"Raving a ¥ tue.rt., X r-presents
-HR |0 T eprese HR¥gen atomor a | ower
(0" : group opti® substituted. with an

oxo ;Troup) , Y represents C, ygCH or N (provided that,
when X rep cents CH 2, E or CH go* represents

a si nul'e bond or.a CF_CJ blg; bon and .T-: ring J5
represents a to -nﬂt ered oxyge E at om cont ai ni ng
sti.tuent, a Bring

stbstituent, and %, More preferably, the
compound is a conpd bh 20 R represents i) a
C16 al kyl group ogg' substituted with 1 to 4 of
each of halogen of a Cy_ alko y group, ‘ii) a C3-6

ycl oal kyl group, i.ii) a Cz_s al tieiiyl group, iv) a
C6_10 aryl group optionally substituted with 1 to 4
of each O (C].s a ?oxy, nitro,ﬁhalogeno C,_s

alley.':. eari: [

wherein respective symbols are the same as defined above

are also preferred. Particularly,

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

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

formulas:



2.3 /.. halogen aLom v) a nono-- or d' _-:.l_s d.~.
%?ell,. .-"IEOgroup, vi) a 42 Q.10 ar_vlatrinc
group optionally substituted with I to 3 011E ai koxy
groups or vii) a G-nenbered nitrogen--containing

het erocyclic group optionally substituted with 1 to 2
C7_11 araal kyl oxy-carbonyl gt®ups, R2 represents a
hydrogen atom5 or a lower (Cl _r) alkyl group, R3
represents (1) a hydrogen atom (ii) a lower (Cl..6;)
al k group, or (iii) a C6_14 aryl group, X
represents CHR4 or HJR (w2:erein |: ' represents a

%?%ie:en at om~Qr ower (Cp6) al kyl group optionally

ubst it ut edrwi t iNan oRd group), Y represents C, CH or
~qprovided tﬂat, when X represents CH, Y is C or

eggpsents a single bond or a double bond,
an ;/ri resents wherein respective synbols are
tq% safie as’ defined above, a B ring represents 15 1Y
4~*R0O3 represents a hydrogen atom a hal ogen atomor a
lower (G _6) a_ikyl group, and inis 1 or 2.

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:



4 3 Anong them a conpound represented by the fornula:
Cf Rlb XC R6b wherein R v represents a t:1-6 al kyl
greug, 6b re pr;:;senkE. :.s a hydrogen atomor a
hal ogen atom nis 0 or 1, b represents a single bond
or a double bond, and when X s 5 Cl1l a. represents a
single bond or a double bondﬂchnd when Xb is a bond
or a salt thereof is preferred. represents a In
addi tion, a conmpound represented by the formula: ig
1b A" R wherein RE" represents a Cl_6 al kyl group,
X1 r@presents CF--{, NH or NCHO, R repg&sents a 0
) h | group, ese
r aﬁdoubﬁgybogd, P giJL\ﬂl

. s
Rﬂ ¥ Rb
R 0 R 0
~ i H
- ps g
L
R*® ' &

RS il ,

N
H

‘RS
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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44 E; represents CH2CH7, CH=CH, C}i 20, CONH or CH2NH

nc represents it or IF an A ' ring represents an
oxygen atom containing 5- or 6 nenbered heterocycle
opt i_onal. i-y having 1 or 2 Cl1-f, alkyl groups

optionally substituted with a hydroxyl group, and a B

ring represents a benzene riﬁ@-optionally substi tuted

with a halogen atomor a salt thereof is also

preferred. Anmong them a conpound in which when X is

CH or ....l.s_a-single.bond or a double bond

T b S0UP s CREP T LHPRAE Y @ i b bt A7 baft mono-

t hereaf is also preferred. The conpoun ). .is

Oﬁart idg.mlaﬂ,vqef pr y&mnyi.n@s’ - AP P opthonglly having a

, 6,7, fi-tetrahydro-2l-in_deno[5, 4-b]furan- 8- ,

%%S&Wﬁ%ropi(sﬁim% EG¥MERLEP HRMP haRELCEGA)LY having a

ggsreinafter referred to as Conmpound A in sone cases) . .

SPS St Wdpotind ({13 i3 T hePknbwhcEBAPBHNELI HEepaR ~gANtaining

agent for. preventing or treating sleep disorder, )
Ped-1G n VYR 1287685, L and a4 be Ppr sdkedd tuent, R

according to the known methods such as the nethod

rGSIESPES | A thElrQgribl REAR oIF of thevey kéC120 Byl group

t:ab:)le:t: :::i_ the presertt inventign cont ai ns

opydpnad 19 Hawiighta (VWEptbFuadre oR suetprehardsy (1) a

sol ubl e active ingredient based on the whole tablet.

hyRaedgrcaitaant Gfi) teheldngdyalkpl ubreupcopieonally having a

ingredient is less than this

substituent or (iii) an aryl group optionally having a
substituent, X represents CHR* or NR? (R® represents a
hydrogen atom or a lower (Ci-6) alkyl group optionally
substituted with an oxo group), Y represents C, CH or N
(provided that, when X represents CHZ, Y is C or CH), ses
represents a single bond or a double bond, an A ring
represents a 5- to 7T-membered oxygen atom containing
heterocycle 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 Ci_g alkyl group optionally substituted
with 1 to 4 of each of halogen or a Ci;-¢ alkoxy group, ii) a
Cz-¢ cycloalkyl group, iii) a Cz-¢ alkenyl group, iv) a Ce-10
aryl group optionally substituted with 1 to 4 of each of
Ci-¢ alkoxy, nitro, halogeno C;-¢ alkyl-carbonylamino or a

halogen atom, v) a mono- or di-C;-¢ alkylamino group, vi) a
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15

anount, originally, a variation in dissolution

behavi or of 25 the active ingredient is extrenely

small in the tablet. 45 The tablet of the present

i nvention contains such a hardly soluble active

ingredient in an anount of preferably about 55% by

wei ght (W w) or nore, nore ,4%eferably about 7r by

wei ght (w w) or nore, particularly preferably about

10% by 5 weight (ww or nore. In addition, a content

of the hardly soluble active ingredient in the tablet

of-10 R YIrdEdit I HRMB otPral Lguarbythbttaer ¥ithad to 3 Cie
about 50% by weight (ww. The tablet of the present
FRYRAYi ORTRBRE: ,OF : iVik)s pagrfedicrtiired dtidaraged—containing
Magnesi um stearate is a ClO3er.al -use |.ubr.icant,

e FRCHVAL FaBreuas optdeemlmiereiast bEveedt WwitBudhte 2 Con

commer.'ci_aily av 1 akl.e. product: of nagnesium
a¥abkat exyusaabpyytomtraiurs .coRponentrsseniér & hamdrogen atom
magnesi um stearate. In the present .nvention, froma

@ eapdierof(Chegulatiad 16rvapi aki onepnedestol Ut) on dfydrogen
an active ingredient and inprovenent in a rate of the
digsol tiidna fegreesi (dn-e)st®bknat egirpuphi olr thieli) a Ce14 aryl
proportion of steari:=, acid in a fatty acid fraction
{tdep sLEariepoesehconC8RE raat | BR® vdlwhesedbolR® BO8resents a
nore is suitably used. The stearic acid content 20

hadiages caleul atredaactowdrng(Coe¢l healieg hodydescr iohed onally
in the Japanese Pharnmacopoeia, 14th Edition. The
duddtettwfed with an oxo group), Y represents C, CH or N

(provided that, when X represents CHz, Y is C or CH), ee e
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

R*® represents a hydrogen atom, a halogen atom or a lower
(Cizg)alkyl group, and

mis 1 or 2.



10

the present invention preferably contains magnesi um
stearate in an anount of about 0.7% by weight. (w,!w
or nore based on the whole tablet. The upper limt of
t:he =S magnesi um stearate content i s not
particularly 1 . |:f ted, but:§6 usual ly is not nore
t han. about 2% by wei ght (mrﬁ% based on the whole
tabl et. The tablet of the present invent .on contains
hydroxylpropylcellulose havi ng a viscosity of about 1

t 4 t : .
to a%gﬁ$? 1 a.s)c£€§§§§§2$%%y¥ %Boé oﬁg@a@BEmala,

general -use b-nder, and usually, mhen it is used as a

bi nder for the tabl@t h_vdr oxypropy' cel | ul ose havi ng

er viscosity s used. The present invention is
thO ]":ydroxypropyLCe_| ul ose

y |OM/VISCOSIty is . Such h'<3r.

Nl lu:c:se is available-:, for exanple, as

y avail abl e product (e.g. SSL type, SL

type ar~yfpon Soda Co,, Ltd,). i.5n" g oIio, by

r RRYypropyl cel | ui ose having alobo mi.:n_:r.a.l

obtai ned by repetition o ;urification is preferred

vreckd iy dR 1< rexpresentpy| eelchui asiscavingun, r 8% duepoasents a

ignition of not nore than about 0.2tr as teasur._sd

mfdmergdmmtdmoror ad hH0OGHC asopy efietsed. oFuilt her

hyTiro _ypropyic_:,-lul.ose

Ly

éra teriz

represents a single bond or a double bond, and when x° is

represents a single bond or a double bond, and when x® is

NH,

represents a single bond or a salt thereof is preferred.

In addition, a compound represented by the formula:

Ea

X'
wherein R represents a Ci_¢ alkyl group,

X' represents CH,, NH or NCHO,

R3?2 represents a hydrogen atom or a phenyl group,

es+ represents a single bond or a double bond,
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20 which is soluble in rrat_er and a polar organic

sol vent such as an al cohol at normal tenperature and
has greater solubility in water is preferred. In the
present specification, a nunerical value of a
ri:cosily a nunerical value of a viscosity as neasured
.'~? using a 2% Aqueous Sol utd%on Type B Vi sconeter at
20CC. 47 The tablet of the present invention
preferably contains about 31 by weight (ww of such a

E%ﬁdrox .e:opylcell.ulose based on_the wh &g tablgt.,
& TR A ot~ ¢ Her e SEFCHirt Ci%@en?ﬁﬁﬁrm&@ pPFrofary
ontain other active ingredients, and ot her conponents
SucRPrESeditTe? &Hdilti ves. The tabl et of the present
i nvention can be produced by mxing a hardly soluble
gethve frhggedqe@ﬁqsqme%muﬁ%yg?@ara%p@,-%amlng °= or 6-
hydoxyprogyicellulcse having a_viscosity of 10 about _
efeaasyad ewePPthenal her optitghalll yor 2 Ci-e alkyl
i ncorporated conponents at a predetermned ratio, and
oI s ekl i sl lel ot edbvets ackuyddpryglt eraup, and
normal method which is used for preparation. Mre _
aspeti fireal FgpreRentabketoerzameer prodopedonpdty sBbstituted
exanple, by the follow ng nethod. After a hardly
vwsiditubt ehadbioee iatgredpent agallt opheoralfl yiS ncbspopaedgrred.
conmponents (excipient, etc.; are
Among them, a compound in which when X’ 1is CH; or NCHO,
see 1is a single bond or a double bond, and when X’ is NHO,
ees is a single bond, or a salt thereof is also preferred.
The compound (I) is particularly preferably (S)-N-[2-
(1,6,7,8-tetrahydro-2H-indeno[5,4-b] furan-8-
yl)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 JP-A-10-287665, and can be produced according to the

known methods such as the method described in the

publication or 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 1less than this

amount, originally, a variation in dissolution behavior of

the active ingredient 1is extremely small in the tablet.
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honogeneously m xed in a fluidized bed granul ation
dryer, the mxture is sprayed with an aqueous
solution in which 20 hydroxypr. opyl cel ul ose having a
viscosity of about 1 to about 4 nPaas is dissolved to
granulate in the dryer, and then, dried in the sane
dryer. The resultant granul efare ground to obtain a
particle size-adjusted powder. 25 Magnesi um stearate
and optionally incorporated 48 conponents
disjntegratinggagent, erc, | are added to the part

Thgl'elidle- aflj bipedFoRAEr 1l e UD- D ) Auch a hardly
granul es for nmaking tablet. The granules are

les saelt 1 7t ol BOF @Bl ef todNa anasiduntpresspeafepehily about
an uncoated tablet, The resultant uncoated tablet is
Spraye#aiigty al¥ivm ogodtdhgy solows onreheralpiymabout 7% by
coating device to obtain a fil> coated tablet.
WRGEBYHd i iy Mo ©hempreseppritdvertirdy, migferainty apout 10% by
di ssolution _, of a hardly soluble active ingredient:
vies ghitmpimoAreld ,oamtbtde dimsofiditopnr akecPstenhvefgstiet bardly
an appro> nmate defined value, the tablet of the
solukdsentctiimeent ngnefiasnd riegultdteedtdbdstl uef orthe present
variation of a hardly soluble active ingredient. In
ihverpgiaresént speci Iy catdtonpoid ttteam eghloatted50% by weight
di ssolution variation nmeans that a simlarity
(w/w) .

The tablet of the present invention contains magnesium
stearate. Magnesium stearate is a general-use lubricant,
and 1s available as a commercial product. Such a
commercially available product of magnesium stearate
usually contains components other than magnesium stearate.
In the present invention, from a viewpoint of regulated
variation in dissolution of an active ingredient and
improvement in a rate of the dissolution, magnesium
stearate in which the proportion of stearic acid in a fatty
acid fraction (the stearic acid content ratio) values about
90% or more 1is suitably used. The stearic acid content
ratio is calculated according to the method described in
the Japanese Pharmacopoeia, 14th Edition. The tablet of
the present invention ©preferably <contains magnesium
stearate in an amount of about 0.7% by weight (w/w) or more

based on the whole tablet. The upper limit of the

magnesium stearate content is not particularly limited, but
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factor (f1 funct:i.on) which is an index for assessing
equal ity of dissolution behavi or between preparations
with the same f'::;rmu:lat:i.oni i.n arbitrarily
selected different = [|::;Ls is r0O to 100. The
simlarity, factor (f2 function) is 20 preferably 70
to 100. The same formul ati on f®ans that names and
anounts of conponents to be incorporat=ed are
substantially the .sane, and |ots of conponents to be

i ncorporated may be the sam: or different. 2r The
STYRT LR £5 ReBetore: & henprubedd By PhevpoPhbu g Mo based on
equation.1g%¥ation: f2=50 logf C1(1/n) E (At

g 24103% 19931851 wherein At. and Bt are average

di ssolution rates of a test preparation A and a test. _
prepar®®i ot lStespedti vehg, aBrss@akh divsdttepn contains
conparison time point, n_is the nunber of the tine

e FRRY ER T Y £EBC BhU b9 8 ade Wdingk of utiiGTasdttey | f about 1 to
conpared, and is not less than 6, the test preparation
FoQud 4 HePa vt (preparablvnvBsapeitygr efapRouéng Wit pbout 3.4
the sane formulation in arbitrarily 10 sel ected

ef & fer entHdt@tropriecdl $sbbacei ba eompaeiredrusiengdinder, and

points are set as
usually, when it 1is wused as a binder for the tablet,

hydroxypropylcellulose having a higher viscosity is used.
The present invention is characterized in that
hydroxypropylcellulose having a relatively low viscosity is
used.

Such hydroxypropylcellulose is available, for example,
as a commercially available product (e.g. SSL type, SL type,
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 1is preferred. Further, hydroxypropylcellulose
which is soluble in water and a polar organic solvent such
as an alcohol at normal temperature and has greater
solubility in water 1is preferred.

In the present specification, a numerical value of a
viscosity 1is a numerical value of a viscosity as measured

using a 2% Aqueous Solution Type B Viscometer at 20°C.
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follows: (1) when average 85%or nore of a hardly

sol ubl e active ingredient in the test preparation A
is eluted in 15 to 30 15 m nutes: 15, 30, 45 m nutes,
(2) when average 85% or nore of a hardly soluble a

-t:lve inred:ir::ol: in the test: pr :parat .onz A
LS ~~I1I1LE.d after 30. minftes or. more but in a
dei ":i.ne::i test tine: .'a.i 4, 2.'al4, 3Tal4, '.fa,

wherein Ta represents a suitable 20 tinme point at

whi ch .t he average dissolution rate of the est

o epaP it s R RLBEL ate abBtt GHAPSTY whBReRboPhge RERfeTabLY
or_nore of hardl y_sol upl e active 50 ingredient in

THE 7 EET [Nihﬁﬁ%lioﬁﬁA -P¥ noVeégﬁFed HW? ) defined Such  a
test time: Taf 4, 2Ta/4, 3T-al4, Tar wherein Ta
hedretEm s Gat HabPae PRREApBRRENS: YALEN tak BFer age

di ssolution rate attains 5 about 85% of an average

di ssoiiR i 5APA&e B tHE t BSESSPtepRREERGACA (TR WefPid@nally

test tine. The tablet of the present invention can be
cantain wther |3aihve hegeadaeebPdi Agdt 6thRE geFRONEgts such

men . lit Sp::?c:i.fi.aslly, fon: :exanple, 4 to :1.6

F AT RFHl§ivewi ubl e active ings:e::ii.ent can be
orally adm ni stered once a day before going to bed.

The tablet of the present invention can be produced by
mixing a hardly soluble active ingredient, magnesium
stearate, and hydoxypropylcellulose having a viscosity of
about 1 to about 4 mPa*s as well as other optionally
incorporated components at a predetermined ratio, and
compressing the mixture to tablets according to a normal
method which is used for preparation.

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

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

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

Magnesium Stearate and optionally incorporated
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Exanpl es 1S The represent nvcnti3n will be described

in nore detail by the follow ng Reference Exanpl es

and Exanpl es, but the present invention is not

limted thereto. In the follow n.g Exanples, as

hydor xypropyl . ce7.lul ose (viscosity of _ to 3.=4

mP' a-s}, | to _ g of 20 hydrd®ypropyl cel |l ul ose that

is precisely weighted, and has a residue on ignition

of not nore than 0.2%as t::east red after ignition

at 60050C was used. In the follomnng Exanpl es and
amsareitive (EisinhppEsting Worepafiti-dn 2ERi fdfed to the
products which neet nmete Japanese. ZS

PR tairere - Apre ~ad i us t ol e Edde Fonabd BhEePhha: PRhedn granules
t:i::1 51 Excipients Standards 2003 were used,

fmoviaddda Hatblatong preparation additives, as
magnesi um st earate, products which neet t he Japanese

Phar fdcoppsiray 1 44t Ar&dcompmeissedsédta i tiabbalpeon a tablet
manner as ot her preparation additives, and 5
gnﬂﬁd(ndznﬁgainngnuﬂnmwase@at@bbehaving a stearic acid
content ratio of about 90% or nore (TAI HEl CHEM CAL

| NDUSTHRI Ate €0 t ah T Duhcwas edls eéchb Retf ei ensprEvanplwitth 18 film
After Conpound A, |actose and corn starch were
drwermgeneaiisiti on xed anfalfl wicditZed; edrigreanud abbbain a film
dryer according to the fornulation in Table 1, the

dbadddl & At .

According to the present invention, since an
dissolution rate of a hardly soluble active ingredient is
improved, and the dissolution rate is converged to an
approximate defined value, the tablet of the present
invention has a regulated dissolution variation of a hardly
soluble active ingredient. In the present specification,
the regulated dissolution variation means that a similarity
factor (f2 function) which 1is 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 (£2 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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sprayed wi th an aqueous sol ution in which

hydr oxypr opyl cel | ul ose had been dissolved to

g4ranul aLe in 15 the dryer, and then, dried in the
same dryer. The resultant granules were ground with a
1.5 n$ punching screen using a power mll to obtain a
particle size-- adjusted powdt. Corn starch and
magnesi um stearate were added to the particle

si ze-adj usted powder, and m xed in a 20 tunbler m xer
to obtain granules for making tablet. The granules
s@tat tompressed into a tablet weighing 130 ng on a
tabl et press using a 1.0 mmd mallet to obtain an
uncoai@ehtiabl et. The resulting uncoated tablet was
sprayed with a solution of titanium oxide,

hydr oxypropylnet hyl ce. |l ul ose 25 2910 in which yellow

|ron ses ui oxj de had been dis d, 52 d
j MImiG[d n(H/m) %nn@thktﬁ)ﬁ)éfgoe&%domnobt ain each

about 270000 filmcoated tablets containing 4 3ng or.
8 ng of Conpound A per tablet. Table I -- . A M _
.-. 8rig Uncoated tablet Corrr)ound. A4 . 0 8.0
Wheetoise At Oand. B9l @oenageaddhsedusivg grates of a test
preparation A and a test preparation B, respectively, at
each dissolution comparison time point, n is the number of
the time points at which an 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 dissolution comparison time points are set as
follows:
(1) when average 85% or more of a hardly soluble active
ingredient in the test preparation A is eluted in 15 to 30
minutes: 15, 30, 45 minutes,
(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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}{ydr:oxypr.:py-':.cell :lose (viscosity 6 to 10
mPa*si 1.0 4.0 P a.ene.siumtearate 1.0 1.0
Filmcoating 1-1ydoxyp; opy.':.me*.Yy cel Tiilcse

2910 3<.75 3.74 Copol yvidone®. 75 0.75 Titanium
oxide 0.5 0.5 Yellow'-QOp oxide 0. A -

J.J - - -e--e-- L EE T - --
defined-test-times---------------. E.anpl.e :.. Ater

Compound A, |actose and corn starch were

TohbgedBeddl y Ifaked, | flaa fhhedmhizedThl edergressmitat i on suitable
dryer according to the fornulation of Table 2, the

nind upeiwas 40 spriayedam tdveamguddasosdaltiiononrane attains
whi ch hydroxypropyl cel | ul ose had been dissolved to
asanul &5 | of t he dayeraganddibeslutioed rattheoSankhe test
dryer. The resultant Cranu.ie were around with a .5

pidparatbiCii ngh Scdeeimesi bgsa pomer mll to obtain a
riarti-le si.ze 5 adjusted powder. Corn starch and

magnemidimesblear abre wes e pragaed t @nvBhsion can be orally
si ze--adj usted powder, and m xed in tunbler

administered 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 be described in more
detail by the following Reference Examples and Examples,
but the present invention is not limited thereto.

In the following Examples, as hydorxypropylcellulose
(viscosity of 2 to 3.4 mPaes), 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 600x50°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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m xer to obtain granules for making tablet. The

granules 53 were conpressed into a tablet weighing

130 ng on a tablet press using a 7.0 rnnt mallet to

obtain a uncoated tablet. The resulting uncoated

plain tablet was sprayed with a solution of titanium

oxi de, hydroxypropyl met hyl cel3ul ose 5 2910 i n which
yell ow iron oxide or red iron oxide had been

di spersed, and copol yvidone in a filmcoating device

to obtain filmcoated tablets of Preparation A
@W%‘%w&ta%ﬁﬁi%) BRd PiedFarasedn BHER&RS efhat among
contai ning 16 Conmpound A per tablet. The
@?@R@@@?Jeo%saggp‘éat’@ért hrée MeInpARBEM o SSEFIaTeackrpducts
|l ots cf preparations (Preparation A: Lot No. Z515A01,

wivt ciNgne 75 1620 2J apane M. PEs18AQ08poc Py epditat Eoli tBon gts used
No. Z5 5@01, Lot No. Z515Q(02, Lot No. Z515@03). Table

Pn the same manner as other preparation additives, and

partieularlyr--magnesium--steafate--having--a--steaLLG acid
e i R Pr parat on_ A

é%mxﬁﬁﬁulxﬁtfb (dbnpabautve9QExauplemorExaﬁwméﬁEI CHEMICAL
Uncoat ed Tabl et Conpound A 16.0 16.0 Lactose 09. 6
BB TR &b ay chT9) 4wd 8. dsed.

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 agueous solution in which
hydroxypropylcellulose had been dissolved to granulate in
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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Hydr oxypr opyl cel | ul ose (viscosity 6 to 10 nPas) 4.0
Hydr oxypr opyl cel l ul ose (viscosity 2 to 3.4 nPa-s) 4.0
Magnesi um stearate 1.0 1.0 --- - --- - -
--------------- - - Filmcoating

Hydr oxypr opyl net hyl cel | ul ose 2910 3.74 3.74

Copol .yvid.one 0,75 0.75 Tit@hiumoxide 0.5 0.5
Yel | ow i ron sesqui oxide 0.01 Tr-on. se ,qui.o :dale
0.01 -- ----- Total 135.0 135.0

54. Test Exanple 1 According to the paddl e nethod |n

i HERER f%r%@%‘ﬁ@eﬁ\bgsmrﬁﬁﬁ‘téii@geo‘lnf“g 557 8 mg of
water, n=6) , the dissolution behavior of Conpound A
qqmnﬁﬂﬂﬁiﬁwnﬁﬁ;?ﬁbl¢¥eparat|on A (Conparative

Exam fle) and Preparation B (Exanple) was neasur ed.
TResld tls are shoran in Fig. | and F .g. 2. 1n

addi-t+on,—Tabte—3—and—Tabte—4—show Illcﬁlkji ts—of 8 mg
Uncoated tablet

Compound A 4.0 8.0
Lactose 101.6 97.6
Corn starch 19.4 19.4
Hydroxypropylcellulose (viscosity

6 to 10 mPares) 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, lactose and corn starch were
homogeneously mixed in a fluidized bed granulation dryer
according 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, 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 this size-adjusted powder, and mixed in a tumbler

mixer to obtain granules for making tablet. The granules
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calcul ation of each simlarity factor. 10 Table 3
Simlarity factor of Preparation A Conparison of
Z515A01 and Z515A02 43 Conparison of ?515A01. and
Z515A03 29 Conparison of Z515A02 and Z5' 5A03 45

Table 4 Simlarity factor of Preparation B Conparison

of Z515&01 and Z515&02 8:L Conparlson of Z. 5-15G0.

and Z51'.(;"',)3 98 Conparison of Z515G02 and Z515@G03

wgHre .campressed.into. a .tahlet .veighhpgstpPamg Appla tablet
icabil.ity 15 According to the present invention, a
prasetushon ag7 . Oeguidatred]l veatr | abi obteandisssohceabadotablet.
a hardly soluble active ingredient is obtained. 55

The Aregblétingonta¢pihgdalolailg ttabdledut w86% $yraweghtwith a
% W) of (Si-N[2-(1,i,7,S-tetrahydro-2Hindeno[5,r _:

B lhitfiprano$- ykyeehylbn pospienanidér basedopnlinhehwhokdlulose
tabl et, nmagnesium stearate, and

290dr oxy prioijpgt ced 1 Lo osechawixigiea orvirscbsinton obxabeuhatl been
to about 4 nPa”s.

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 obtain each 3 lots of preparations (Preparation A:
Lot No. Z515A01, Lot No. Z515A02, Lot No. Z515A03)

(Preparation B: Lot No. Z515G01, Lot No. Z515G02, Lot No.

Z515G03) .
Table 2
Preparation A Preparation B
(Comparative (Example)
Example)
Uncoated tablet
Compound A 16.0 16.0
Lactose 89.6 89.6
Cone starch 19.4 19.4
Hydroxypropylcellulose
(viscosity 6 to 10 mPa-es) 4.0
Hydroxypropylcellulose
(viscosity 2 to 3.4 mPa-<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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Test Example 1

According to the paddle method in the Japanese
Pharmacopoeia (50 rpm, 37°C, 900 mL of water, n=6), the
dissolution behavior of Compound A in each 3 1lots of
Preparation A (Comparative Example) and Preparation B
(Example) was measured. Results 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 Z515G01 and Z515G02 81
Comparison of Z515G01 and Z515GO03 98
Comparison of Z515G02 and Z515GO03 85

Industrial Applicability
According to the present invention, a tablet showing

regulated variation in dissolution of a hardly soluble

active ingredient is obtained.
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CLAMS
1. A tablet containing about 3 to about 50% by weight
(w/w) of (S)-N-[2-(1,6,7,8-tetrahydro-2H~indeno[5, 4-

b] furan-8-yl)ethyl]propionamide based on the whole tablet,
magnesium- stearate, and hydroxypropylcellulose having a

viscosity of about 1 to about 4 mPac‘s.



