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PROPHYLACTI C OR THERAPEUTI C AGENT FOR | RRI TABLE

BONEL SYNDROVE 5 Technical Field The present
invention relates to a prophylactic or therapeutic
agent for irritable bowel syndrone. Background Art 10
Irritable bowel syndrone (IBS) is a disorder that
shows dysfunction of |ower bowel such as abnor nal
defecation (diarrhea or constipation) and conconitant
abdom nal synptons of abdom nal pain and di sconfort
lasting for several months. 15 The pathophysi ol ogy of
|11t ablgpaeh s yAAsR Bl Sapiidld AtRRCEOR BRATHRIES soNEL
known that nental stress is closely involved in th
devel opment of synptom and aghigRomEOI NCi dence rate
of nental disorder such as depression and hysteria
has been nade known. Sl eep disorder is often 20
observed in patients with irritable bowel syndrone,

and ife 1S LePPELed recently that sleep disorder in
patients with irritable bowel syndrome correl ates

with the gegres-ofenabdop nal o5y rRi9pss (382 QOE)rQ@E?ﬁ]Ectlc or
docurment 1). I'n addition, there is a report that

conpaerhee@ab@ut% beakt hyod ncliwizdiuales b@melpgyh@f&ﬁe with
irritabl e bowel 2° syndrone having no depressive
synptons, patients with irritable bowel syndrone
havi ng depressive synptons show
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Background Art

Irritable bowel syndrome (IBS) 1is a disorder that
shows dysfunction of lower Dbowel such as abnormal
defecation (diarrhea or constipation}) and concomitant
abdominal symptoms of abdominal pain and discomfort lasting
for several months.

The pathophysiclogy of irritable bowel syndrome 1is
still wunclear, but it is known that mental stress is
closely involved in the development of symptom, and a high
coincidence rate of mental discrder such as depression and
hysteria has been made known. Sleep disorder 1is often
observed in patients with irritable bowel syndrome, and it
is reported recently that sleep disorder in patients with
irritabkle bowel syndrome correlates with the degree of
abdominal symptoms (see non-patent document 1).

In addition, there is a report that, compared to

healthy individuals and patients with irritable bowel



nore severe abdom nal synptons and sl eep disorders
(see non-patent docunent 2). 5 Further, there is a
report that nelatonin, known as a hornone regul ating
sl eep-wake cycle, inproves signif%cantly t he

abdom nal synptons such as abdom pai n, abdom na

bl oati ng and sense of urgency for defecation in female
patients suffering fromirritable bowel syndronme (see

non- atenthgocune nt 3), Furthernore
avi1n

repor?yq4z “rel"&t'onPn SRows“Bh S hif b|€@P§O§%$ig§agﬁents with
partla“H&%_ ralgt %frgss i nduc g def e %atlon whi % o h
an experurrer%t el SBASEd BN HéP%cgt PSﬁsﬁbﬁgrﬁé’mpt S show
for |rru§ab£g bome%d %ndgg e 15 n gte i ers (see
docurient. 4y5 Th° oA * pat ﬁi H@cdﬁ%nt o s 115588

t hat

[Za(]éQQ'PﬁfepgtFgﬁyﬂentzgilndeno[5 4-b] f ur an- 8-
yl)ethyl]&r%QE% nk%%f%%ﬁgeggl PS?F RanE|tf% J%%Sknown as a

rrel atonin recep or IC acC |on

pat%ﬂﬁFQ%%u”%ﬁhléngg té%“wiﬁg cyc%%ﬁsg non gagfgnlflcantly

docunen

Di seases g@cﬁ’orﬁi’laelncggmopwnlls s%i:h\]enm $O%)§J_6}ép$abdom1nal

952 9 [ non- pat ent umrent

t Di \al
RN e e S
docu%%&ﬁe%ks su%fe&!nstfrgﬁ iréiﬁgg{g bowel syndrome (see non-

10 patent document 3).

Furthermore, there is a report that melatonin shows an
inhibitory action on partial restraint stress-induced
defecation which is an experimental model based on
defecation abnormality for irritable bowel syndrome (see

15 non—pateﬁt document 4).

In addition, patent document 1 discloses that (S)-N-
[2-(1,6,7,8~tetrahydro-2H-indenc(5,4-b]lfuran-8-
yliethyllpropionamide ({general name: Ramelteon) has a
melatonin receptor MTl/MT2 agonistic actiocn.

20 [patent document 1] US patent Nc. 6034239

[non-patent document 1] Monica Jarrett et. al.,
Digestive Diseases and Sciences, Vol. 45, No. 5 (May 2000),
pp. 952-959

[non-patent document 2] Jennifer J. T. Rocbert et. al.,

25 Digestive Diseases and Sciences, Vol. 49, Nos. 7/8 (August




Phar macol Ther 2005; 22: pp. 927-934 [ non-patent
docunent 4] G S. Song et. al., 5 Neurogastroentero
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Disclosure of Invention

Problems to be Solved by the Invention

The object ©of the present invention is to provide a
prophylactic or therapeutic agent for irritable bowel

syndrome.

Means of Solving the Problems

The present inventors found cut that certain melatonin
agonists are effective for a prevention or treatment of
irritable bowel syndrome, and resulted in the completion of
the present invention.

That is, the present invention provides:
[1] A pharmaceutical composition for a prevention or
treatment of irritable bowel syndrome, which comprises a

compound represented by formula (I):




5 a hydrogen atom or an optionally substituted

hydr ocarbon group, R3 represents a hydrogen atom an
optionally substituted hydrocarbon group or an
optionally substituted heterocyclic group, X
represents CHR4, NR4, CO, Oor S *(wherein, R4
represents a hydrogen atom an optionally 10
substituted hydrocarbon group or hydroxyl group), Y
represents C, CHor N, ------ represents a single bond
or doubl e bond, ring ﬁﬁrepresents an optionally
substituted 5- to 7- nenbered heterocyclic ring

cont ai ni ng an oxyj;26@50n1 B3 ring B represents an
d

optionally substit ene ring, and mrepresents

an integer_of 1 ta 4, or salt thereof; [2] The

phar macqut i Ce ﬂ%mti for a prevention or

treat meqt [ §ab|e bowel syndronme according to the
above- nen

A gherein t he conpound represented
3prRa salt thereof is
5 85

(S)-N-[2- (1677, : .
t et rahydr o- 2H i ndeno[ 5, 4- b] f uran- 8-yl ) et hyl ] pr opi onan

de;. &ﬁgré%ngEthqg fo%e%rgggxegtlognor Eé€§éggffy0f substituted
irritable owel” syndromng, ich conprises

adniﬁl%h%&!@%o%n %EBeCtiV%xnaHQ%it ofﬁ%sgogﬁgu d ino group or

repre§’ente§1 y f 8 it & ?Iil): 7 /r}T%l[y\/5 0 ‘(%%-@Tma

f B‘én,%%tf%nally substituted heterocyclic group, R? represents

5 a hydrogen atom or an optionally substituted hydrocarbon
group, R® represents a hydrogen atom, an optionally
substituted hydrocarbon group or an optionally substituted
heterocyclic group, X represents CHR4, NR4, co, O or S
(wherein, R! represents a hydrogen atom, an optionally

10 substituted hydrocarbon group or hydroxyl group), Y

represents C, CH or N,

______ represents a single bond or double bond,

ring A represents an opticonally substituted 5- to 7-
membered heterocyclic ring containing an oxygen atom,

15 ring B represents an optionally substituted benzene ring,
and m represents an integer of 1 to 4, or a salt thereof;
2] The pharmaceutical composition for a prevention or
treatment of irritable bowel syndrome according to the

above-mentioned [1], wherein the compound represented by

20 formula (T} ¢er a salt thereof 1is (S)-N-[2-(1,6,7,8-



wherein, Rl represents an optionally substituted

hydr ocar bon group, an optionally substituted am no
group or an optionally substituted heterocyclic
group, R2 represents a hydrogen atom or an optionally
substituted hydrocarbon 10 group,5R3 represents a
hydrogen atom an optionally substituted hydrocarbon
group or an optionally substituted heterocyclic

%aorgﬁ?x qegg%%%%§3P§%E%t%:{$%]éﬁ%%ﬁ%ﬁqg&iﬁF§$@?ggégionamide;
bst | d h b . hyd | A
LR, OO MR LB gt oo

doubl e band, rjng A represents an opti.onall , ,
SubstT T e B TH<T- “faiier SPRRTEr OEJR ML 1T Rid an effective
contai ni ng an oxygen atom rin represents.an _,

opt | HETTHY Zund: FPOP QU Bersaie I s BYod oaRaLan (1)
represents an integer of 1 to 4, or a salt thereof; 6

[4] The nethod for a pEevention or treatment according

to the above-nentiongd [3], wherein the conpound

represented by formuNa (I)Rdr a salt thereof is
(S)-N[2-(1,6,7,8-

tetrahydrgo-2Hin nol5,4&ﬁ]furan-8-yl)ethyl]propionam
de; 5 [%] .Use of G oind represented by fornul a
(1): RE AR (CHZPmOOAIBY‘ -R3

.

wherein, Rr! represents an optiocnally substituted
hydrocarbon group, an optionally substituted amino group or
an optionally substituted heterocyclic group, R® represents
.a hydrogen atom or an optionally substituted hydrocarbon
10 group, R® represents a hydrogen atom, an ©optionally
substituted hydrocarbon group or an optionally substituted
heterocyclic group, X represents CHR4, NR4, co, O or &
(wherein, R® represents a hydrogen atom, an optionally
substituted hydrocarbon group or hydroxyl group), Y

15 represents C, CH or N,

_______ represents a single bond or double bond,
ring A represents an optionally substituted 5- to 7-
membered heterocyclic ring containing an oxygen atom,

ring B represents an optionally substituted benzene ring,

20 ‘and m represents an integer of 1 to 4, or a salt thereof;



x~ wherein, Rl represents an optionally substituted

hydr ocar bon group, an optionally substituted am no

group or an optionally substituted heterocyclic

group, R2 represents 10 a hydrogen atom or an

optionally substituted hydrocarbo group, R3

represents a hydrogen atom an optionally substituted

hydr ocar bon group or an optionally substituted

het er clic grou represents CHR4 4, CO_0 or S .
Conor BT n g FEEHEL oot 8 REEPETert o o F ot GRTorTfgFding €0
15 su i ed hydr.ocarpon, gro or. hydroxyl group)., Y
reprég%%tég%fgdﬁgﬁhl%ﬁe regyéséﬁ§§x§j§iqb eg%%a%F #)rePresentEd
doubl.e, ban LNng, -A represents_an.optionally .. .. _
subst?%u?ggmggatoﬂﬁt ﬁ%nﬁ%r%%f%efgfrgﬁgli%?lﬂ(ﬁé N-l2-(l.6,7,8

0
cont aj oxy.gen Q.ring B.represen an . .
oo o) PRS2 B TSR BRR S onamse
epresent.s _an d nt r of ;1. to 4 r sal.t _thereof, .
Por thal mesirdc furetsr o prbrrsaa LBV EBRbOLt L | oh
for a prevention or treatnent of irritable bowel
syndrone; [6] The useﬂgccording to the above-nentioned
(5), wherein 5 the cqnpoundlrepresented by formula
NJis R
tra 0- 2H-i ndeno|[ 5, 4- b] f ur an- 6-
; agd the like. Brief Description
L IS graph show ng
rg@sponse test for conpound A

wherein, R? represents an optionally substituted
hydrocarbon group, an optionally substituted aminc group or
an optionally substituted heterocyclic group, R? represents
10 a hydrogen atom or an opticnally substituted hydrocarbon
group, R® represents a hydrogen atom, an optionally
substituted hydrocarbon group or an opticnally substituted
heterocyclic group, X represents CHR4, NR4, co, O or 8
(wherein, R? represents a hydrogen atom, an optiocnally
15 substituted hydrocarbon group or hydroxyl group), Y

represents C, CH or N,

______ represents a single bond or double bond,
ring A represents an optionally substituted 5- to 7-
membered heterocyclic ring containing an oxygen atom,

20 ring B represents an optionally substituted benzene ring,



Fig. 2 is a graph showi ng restraint stress-induced
defecation test for conpound A Fig. 3 is a graph
showi ng normal defecation test for 15 conpound A

Fig. 4 is a graph showing a restraint stress-induced
defecation test for nelatonin. Bedt Mbde for Carrying
Qut the Invention 20 Exanpl es of nelatonin agonists to
be used for a preventive or therapeutic agent for
|rr|taQAe b n the present invention

i ncl ut %ﬁﬁ%ﬁﬁ% rSBreﬁéﬁ?%ﬂ T HE dbo?& FoFﬁﬁF thereof,
MG e i e

?g? " J:t‘ehv(eelnr])tl o?‘le gcrg g}?g% ?%gxﬁggéf Isjgrn%e ga\fbg.le L’&‘”’e? 309 Ere

Z'f o B b o ST | P LEET ap B pe TRy, vhereis
Sormud ('Jdﬂ%oudaroc Rl Zsdor gffo%%@”yailﬁ; or a salt thereof

Subst | al

substitute oup- 0 naII bst

heter&%ycllc groE9 QERE Fe%f%§e &réﬁ ﬁnﬁ %h#gﬂfmran 8-
an o qnal ly substltut d h r carb n group, R3

reprgéengg a)j drégen a oh11§g qbptl%ﬁally substi tut ed

hydr ocar bon group or an optionally 10 substituted
heterocyclic group, X represents CHR4, NR4, CO, O or

S (w@&r é E??u?ﬁen%SD mﬂydrogen atom an

optlona y su rocarbon group or hydroxyl

l@rouD) Fig. 1 is a graph showing viscerosensory response test
for compound A.
Fig. 2 is a graph showing restraint stress-induced
defecation test for cohpound A.
Fig. 3 is a graph showing normal defecation test for
i5 compound A,
Fig. 4 is a graph showing a restraint stress-induced

defecation test for melatonin.

Best Mode for Carrying Out the Invention
20 Examples of melatonin agonists to be used for a
- preventive or therapeutic agent for irritable bowel
syndrome in the present invention include a compound
represented by the above formula (I) or a salt thereof,
VEC-162 (Vanda), LY-156735 (Lilly), Agomelatine (Servier),

25 and the like. Among them, the compound represented by the



Y represents C, CHor N, .__ represents a single

bond or double bond, 15 ring A represents an

optionally substituted 5- to 7- nenbered heterocyclic

ring containing an oxygen atom ring B represents an

optionally substituted benzene ring, and mrepresents

an integer of 1 to 4. Preferably, in case that X

represents CH2, Yis Cor 20 CH In this

speci fi [ anples . .o " r-Ro [ noin

t he "%%?ﬁ%ﬁg f@ﬁéhgggi§5tédgﬁg%r%%%%%%ﬁl%r%ﬁggegggé'

i ncl ude aﬂﬁ%%hﬂﬂ&&%% h%ﬁﬁPQ§g L ré%e%QQQCXﬁ}lfbrmula (I)

sat ur at ed hydrocarboh group arid an aronatic

hydr ocar bo r : f ' group havi ng

o 56 Larband g Rg AR PhE PRSI TS an

al kyl gro I , nd .an roup -

a cycloalE@i-g?%S%ﬁﬁﬁ% %@%ﬁﬁgré&g’afg rgégﬁggﬁégtﬁg eptionally

sal Kyl arouiiee J Of, X305, ag@M%! Al kYL T QP 1 P Bfstituted
K i % alkyl

the |ike are preferred, and a group such as

met hy T&éﬁf@@ou %ngk’oh@?@ﬁg?ygﬁﬂﬁ%g@@?utk%ongékocyclic group,

sec- tert-butyl, penty exyl s use

generl@da:r%grfé%eweg "aalhgﬁg%%ﬁgr ?FE" ! of_’ogneé?@ljﬁalfy sdu%stituted

| ower group e are preferred, an
C2_6 @) KWy HIHOUR o8 Sugh gﬁeaa\:’t‘e%'msl' Br ORGA¥bgen atom, an

al l'yl’,” 1'sopropenyl®; "buf enyl i sobutenyl is uSed

gener@ééjyonaﬁiyt h'ﬁ.lb"s%lkc)ﬁ@éld Q{y%l‘fl%'ézarEeB %)J(:%qu ©r %n opticnally

| ower “al kynyl

10 substituted heterocyclic group, X represents CHR?, NR?Y, coO,
0 or S (wherein, R? represents a hydrogen atom, an

optionally substituted hydrocarbon group or hydroxyl group},

Y represents C, CH or N,

represents a single bond or doubkle bond,
15 ring A represents an optionally substituted 5- to 7-
membered heterccyclic ring containing an oxygen atom,
ring B represents an optionally substituted benzene ring,
and m represents an integer of 1 to 4.
Preferably, in case that X represents CH;, Y is C dr
20 CH.

In this specification, examples of the "hydrocarbon
group" in the "optionally substituted hydrocarbeon group"
include an aliphatic hydrocarbon group, a monocyclic
saturated hydrocarbon group and an aromatic hydrocarbon

25 group, and preferred is a group having 1 to 16 carbons.



group and the like are preferred, and a C2_6 al kynyl.
group such as ethynyl, propargyl and 1-propynyl is
used generally. 15 As the "cycl oal kyl group”, for

exanpl e, a |lower cycl oal kyl group and the like are

preferred, and a C3_6 cycl oal kyl

group such as

cycl opropyl, cycl obutyl, cyclopentyl and cycl ohexyl
is used generally As the "aryl group"”, for exanple a

C6 14 0 |
2~ map M AT e Pﬁf’g%mpi%f ha?§|ya%w§ BRE Ty fah gp beeny? oroup,

Genor 81y BRawphas Sor Phe® sORCITUBH SMtEnaFRoerv srous are

"hydroc bon group" of the "optionally substituted
hydr otarbon group” 25 nay have, include a hal ogen
atom (e. 9.y fl uor,in

hi 10 br di
nitro, cyano,t¥ydf é3¥90g5§5%g$|%ﬁﬁnﬁ%fmpﬁéroaekgvéﬁ “1ky1 group

¢

1" Aty bR <t e FEuR . BR o ek rTIL Stoue such as

dlfluor thyI |chloro th I trlfluoro hyl )
et hy 12 9! et hy Pr3Y5 2 Y59ider Ry ssobutyl,  sec

pe”t%§'5ﬁfo% %lbugggpyl ?t§&:%ﬁ%tﬂg%%lug%grrogy?énerally

i sopropyl’,” but

,B-tri

buPy sec-~ but

p6 6, tT |afT|puor'ohex

4 4 4-tri H Uq{ ObU.t y]ierp ;%v/rldu |,,Sog_=ent yelx rleopent Ciwer alkenyl

uor open

etc.) r&h | o%ygc[ n@%kgf(x:ykegroﬁéjxélee&rre% 6a 10 aldgg%yalkenyl group

grou

su OpOoXy, |sopr

IE’Ut Oxélucl'{ SOSbUJ: e%try)% hg?ﬁ/ 9Xy{.s$%fogendﬁ.d_ %%tgnyl and

al kyI
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ho group
fHBHH%enyl is used generally.

P, a ITDHO

As the "alkynyl group", for example, a lower alkynyl
group and the like are preferred, and a Co.¢ alkynyl group
such as ethynyl, propargyl and l-propynyl is used generally.

As the '"cyclcalkyl group", for example, & lower
cycloalkyl group and the like are preferred, and a Cs-g
cycloalkyl group such as cyclopropyl, cyclobutyl,
cyclopentyl and éyclohexyl is used generally.

As the "aryl group", for example, a Cgiq4 aryl group
such as phenyl, 1l-naphthyl, 2-naphthyl, biphenylyl, 2-
anthryl and the like are preferred, and for example, phenyl
group is used generally,

Examples of the substituent which the "hydrocarbon
group" o©f the "optionally substituted hydrocarbon group"”

may have, include a halogen atom (e.g., fluorine, chlorine,



group such as nethylam no, ethylamno, etc.), a

di -l ower alkylamno group (e.g., di-Cl_6 al kyl am no
group such as 15 dinethyl am no, diethylam no etc.), a
car boxyl group, a |ower alkylcarponyl group (e.g.,
Cl1_6 al kyl -carbonyl group such a%oacetyl, propi onyl ,
etc.), a lower al koxycarbonyl group (e.g., Cl1 6

al koxy-carbonyl group such as nethoxycarbonyl,

th bonyl bonyl, 20 b
ot o)1 A chbati foli” A e ol o hgpesonons

et by CARSg ”°&%6CZL%%%J§?r IEPE) q%‘)ﬁf’wi%%'ﬁ pcionally
| kyl b -Cl 6 al
o on g T B s et i TR e | BBy oronethyL,

ot o s ARl oo PRI QSRR 0 et ey, -

LAY sk < AR e B, e
aryl ;‘{(% %r% lf&H?gy %y-f'o a'r%/l O)%:/%)yq.r OUB %U h af'sobutyl sec—

phenyl’oXy, ~~nap ‘et C ptlona

hal ogenat edter f\lky 2 btonyg A | o'isopentyl,
8héll 1% uk I-ca ?

an op Enat &l
gr oup such a acety 0, rlfluor a etylam _
et c. )neo enté’réup, a%ﬂglﬂ tﬁli ey ydrocar%o%l 6:6.6

grou@;lgﬁuoﬁgheg nE%IIé(sugstltutr:el:d{3| §Qro%ﬁ%gghe (e.9., Ci-e

group nma era

sl ol e o i onrros

SUbSt L W& tslsﬁﬁugo%{hgggnecr}/elto@% r%%&?ﬁ&(y, etc.), amino group,

substituent s may

a mono- lower alkylaminc group (e.g., mono-Ci.g alkylamino
group such as methylamino, ethylamino; etc.), a di-lower
alkylamino group (e.g., di-C;-¢ alkylamino group such as
15 dimethylamino, diethylamino etc.), a <carboxyl group, a
lower alkylcarbonyl group (e.g., Cis alkyl-carbonyl group

such as acetyl, propicnyl, etc.), a lower alkoxycarbonyl

group {e.g., Ci-6 alkoxy-carbonyl group such as
methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl,
20 butoxycarbenyl etc.), a carbamoyl group, a mono-lower

alkylcarbamoyl group (e.g., mono-C;_¢ alkyl-carbamcyl group
such as methylcarbamoyl, ethylcarbamoyl, etc.), a di-lower
alkylcarbamoyl group (e.g., di-Cj-¢ alkyl-carbamoyl group
such as dimethylcarbamoyl, diethylcarbamoyl, etc.), an

25 arylcarbamoyl group (e.g., Cs10 aryl-carbamoyl group such



or different. In this specification, exanples of the
"heterocyclic 15 group" of the "optionally
substituted heterocyclic group” include a 5- to
14-menbered (preferably 5- to 10-£fnbered)
(rmonocyclic to tricyclic, preferabty nonocyclic or
bi cyclic) heterocyclic group containing one or two
kinds of 1 to 4 (preferably 1 to 3) heteroatons

m and_ a

Sele%&?dheny car%ap?yoh g?ébéﬁﬁﬁgar 1 OX gen kaﬁplaryl group

sul fur atom’in a

5-nme ered rin Loup contalnln 1 to 4 hetero at.ons
sel ected fro . ]gng E 8h°ar o SuCha SUPFTPY bt oMRINd Ly ster). an

nitrao om.n dHlonto crb n atons, such as
or 3- 5§ g;?uPoﬁ nguryflolg Ox%wgﬁf%ﬁs?ﬁéﬁwaslg%enyloxy’

1:: iaﬁ% hgl rollgin%k ) Ogglgn?ﬁfgighéh?gﬁ??ti9 lower

6xaz

?%%gé%%g Xaﬁléo grou85 Inﬁég?éﬁ ygpﬁf?ﬂ%ft%;g%iogenated

t I
;L[?efrazoﬁéryla%%égfég%gﬁiﬁ%p yérﬁéﬁgegél rlng grcﬁﬁ?tylamlno’
Cont%&ﬁ%ﬂ%o}ogge€¥?§$fﬂ g{gnF Sgkgc g%%, gnthe like. The

oxygen “atom “a suf fur at'om and ‘a

addlhl 5%8a38590n4 6ﬁg§d Sg%h aEEQ '"%gt? nél%%rlcgqbstltuted

N- oxi d or pyri

N- oxiy S@ Fré rga‘Byr&n@%dlh@%l’ 10c4c§ h O”QEQQ&}A&VJ 1 to 3 of
nmor pholin & drno
1d hi OR¥fe a%ovel 3@5':}1.{39\{‘&’ 1a Fbg‘éiﬂy%abl]e 3pos.‘r.t:.ons of the
t hi azi nyl, plperaz nyl, tr|a2|ny
4- py%@@éébg¥£on group, and when the number of the substituents
is 2 or more, the respective substituents may be the same
or different.
In this specification, examples of the "heterocyclic
15 group" of the "optionally substituted heterocyclic group"
include a 5- to 14-membered (preferably 5- to 1l0-membered)
{(monocyclic to tricyclic, preferably monocyclic or
bicyclic) heterocyclic group containing one or two kinds of
1 tc 4 (preferably 1 to 3) hetercatoms selected from a
20 nitrogen atom, an oxygen atom and a sulfur atom in addition
to carbon atoms. For example, 5-membered ring group
containing 1 to 4 hetero atoms selected from an oxygen atom,
a sulfur atom and a nitrogen atom in addition to carbon
atoms, such as 2- or 3-thienyl, 2- or 3-furyl, 1-, 2- or 3=~

25 pyrrolyl, 1-, 2- or 3-pyrrolidinyl, 2-, 4- or 5-oxazolyl,




pyrazinyl, N oxido-3- or 4-pyridazinyl, and the |iKke,

and

a bicyclic or tricyclic fused ring group

containing 1 to 4 15 hetero atons selected from an
oxygen atom a sul fur atom and a%gitrogen atomin

addition to carbon atons (prefera

y, a group forned

by condensing the above-nentioned 5- or 6- nenbered

ring with one or two of 5- or 6-nmenbered ring group
optionally containing I 4,04 heterp atoms geleched 2Q_ .
from-arf oxygéen atom ‘a Sulfdr “atomand a i rogeﬁ atom’

in Idition _to.carbog atops), such as _indolyl, . _ _
benzo dfyt%lagg%ygfhigzbly¥? 6@hzoxé?%P€P?Y5' 27, 37 or 4
benzi_m dazal.y]. ui nglyl, , isoquinal vyl t hal azi nyl,_ _
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"het c .G .. group” of .t "optiqnal,l i tuted
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thiazinyl, piperazinyl, triazinyl, 3- or 4-pyridazinyl,
pyrazinyl, N- oxido-3- or 4-pyridazinyl, and the like, and
a bicyclic or tricyclic fused ring group containing 1 to 4
hetero atoms selected from an oxygen atom, a sulfur atom
and a nitrogen atom in addition to carbon atoms (preferably,
a group formed by condensing the above-mentioned 5- or 6-
membered ring with one or two of 5- or 6-membered ring
group optionally containing 1 te 4 hetero atoms selected
from an oxygen atom, a sulfur atom and a nitrogen atom in
addition to carbon atoms), such as indolyl, benzofuryl,
benzothiazolyl, benzoxazolyl, benzimidazolyl, gquinolyl,
isoquinolyl, phthalazinyl, guinazolinyl, quinoxalinyl,
indolizinyl, quinolizinyl, 1,8-naphthyridinyl,

dibenzofuranyl, carbazolyl, acridinyl, phenanthridinyl,



cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl,
etc.), a l|ower alkynyl group (e.g., C2_6 al kynyl
group such as 15 ethynyl, 1-propynyl, propargyl,
etc.), a lower alkenyl group (e.? C2_6 al kenyl
group such as vinyl, allyl, isop %penyl, but enyl ,
i sobutenyl, etc.), an aral kyl group (e.g., C7_11
aral kyl group such as benzyl a- nethylbenzyl

phene h gr I
or ous "SER™30: 2SRRI S ABKR: Ry ok zm%refapébﬁhe tike are
phenyl lﬂﬁgr?on hle%vyer ag kotxél 'g-trrﬁeu e dg %Dre]f-erably 5- or 6-
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cyclecalkyl group (e.g., Csg cycloalkyl group such as
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, etc.), a
lower alkynvl group (e.g., Cs.¢ alkynyl group such as
i5 ethynyl, 1—pr6pynyl, propargyl, etc.), a lower alkenyl
group {e.g., Cz-s alkenyl group such as wvinyl, allyl,
isopropenyl, butenyl, isobutenyl, etc.), an aralkyl group
(e.g., Cy.31 aralkyl group such as benzyl, o-methylbenzyl,
phenethyl, etc.), an aryl group (e.g., Csgi10 aryl group such
20 as phenyl, naphthyl, etc., preferably phenyl group}, a
lower alkoxy group {e.g., Ci-s alkoxy group such as methoxy,
ethoxy, propoxy, isopropoxy, butoxy, iscobutoxy, sec-butoxy,
ter-butoxy, etc.), an aryloxy group (e.g., Csi1p aryloxy

group such as phenoxy, etc.), a lower alkanoyl group {(e.g.,

25 Ci-¢ alkyl-carbonyl group such as formyl, acetyl, propionyl,



benzyl oxycar bonyl, etc.), a carbanoyl group, a nono-,
di - or tri-hal ogeno-1lower al kyl group (e.g., nono-,
di- or tri 15 hal ogeno-Cl_4 al kyl group such as
chloronethyl, dichloronethyl, trjfluoronethyl,
2,2,2-trifluoroethyl, etc.), oxolﬁroup, am di no
group, imno group, am no group, a nono-l|ower

al kyl am no group (e.g., nono-Cl 4 alkylanino gr oup

such a hylanlno et hyl am n prop no, 20
lSOpr%W'g ?RH§N 'nOEtgtg éFY gagponyl (e.g., Ce-10

al kyl am.n r |-C1 aIk am no group such
as ﬁ.aﬁeftlhﬂ%%?ﬁg? S5k g1 Ab 2P AGE B TSI group,

diiso ro ylanln di butyl am n | et hy nlno
etc. )eDc R %erFoer qu}‘ amgr%’ Pgro Ci-¢ alkyl-
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N-methyls ; + ethylsulfa

N—propy%sﬁ g%%% %b#§y5§opfbpyléurgannyfal$¥loxycarb°nyl group
(e.g., Cr-11 aralkyloxycarbonyl group such as

benzyloxycarbonyi, etc.), a carbamoyl group, a mono-, di-
or tri-halogeno-lower alkyl group (e.g., mono-, di- or tri-
15 halogenoeclq alkyl group such as chloromethyl,
dichloromethyl, trifluoromethyl, 2,2,2-trifluorocethyl,
etc.), oxo group, amidine group, imino group, amino group,
a mono-lower alkylamino group (e.g., mono-Ci-4 alkylamino
group such as methylamino, ethylamino, propylamino,
20 isopropylamino, butylamino, etc.), a di-lower alkylamino
group (e.g., di-Ci_4 alkylamino group such as dimethylamino,
diethylamino, dipropylamino, diisopropylamino, dibutylamino,
methylethylamino, etc.), a 3- to 6-membered cyclic amino
group optionally containing 1 to 3 hetercatoms selected

25 from an oxygen atom, a sulfur atom and a nitrogen atom in



but yl sul fanmoyl, etc.), di-alkylsulfanmoyl group (e.g.,
di- C1_6 al kyl sul fanoyl group such as

N, N- di net hyl sul fanoyl, 15 N, N-di et hyl sul f amoyl ,

N, N- di propyl sul fanoyl, N, N dlbut¥ésulfannyl etc.),
an al kylthio group (e.g., C1_6 yl thi o group such
as nethylthio, ethylthio, propylthio, isopropylthio,
butyl thi o, sec- butylthio tert- butylthio etc.), an

aryl t{ﬂcﬁ] r?luFEo aQHoH.@éttoI?l grgﬂ’ eong{:_ g?rﬁﬁ:h ni??f 20 3- to

pheny napht etc a | ower
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may e sanme or ent nth
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group i ncl udes an am no gro

alkylsulfamoyl group such as N-methylsulfamoyl, N-
ethylsulfamoyi, NQpropylsulfamoyl, N-isopropylsulfamoyl, N-
butylsulfamoyl, etc.), di-alkylsulfamoyl group ({(e.g., di-
Ci-¢ alkylsulfamoyl group such as N,N-~dimethylsulfamoyl,
15 N,N-diethylsulfamoyl, N,N-dipropylsulfamoyl, N,N-
dibutylsulfamoyl, etc.), an alkylthio group (e.g., Cig
alkylthico group such as methylthio, ethylthio, propylthio,
isopropylthio, butylthio, sec-butylthio, tert-butylthio,
etc.), an arylthic group (e.g., Cs-10 arylthio group such as
2Q phenylthio, naphthylthio, etc.), a lower alkylsulfinyl
group (e.g. Ci-¢ alkylsulfinyl group such as methylsulfinyl,
ethylsulfinyl, propylsulfinyl, butylsulfinyl, etc.), an
arylsulfinyl group (e.g., Cg-10 arylsulfinyl group such as
phenylsulfinyl, naphthylsulfinyl, etc.), a lower

25 alkylsulfonyl group (e.g. Ci-¢ alkylsulfonyl group such as



have one or two of the above-nentioned "optionally

substi tuted hydrocarbon group” and the like as a 15
substituent. As a preferred substituent that the

"am no group” may have, for exanPé an optionally
substituted C1_6 alkyl group and &n optionally

substituted C6-10 aryl group are exenpllfled As the
substituent that the "Cl_6 alkyl group” and "C6-10

aryl ﬁgéﬁyisuq%%ngﬁve SUbStl%ggnaffgﬁ lar 20 t8r££§féulfonyl

t hat may 'be posseséed b t he ove- menhti oned

Ilhydr kgylfgkgﬁé .\ useng g%fghﬂfa%sﬁntﬁroup (e.g., Ce-10
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tert and may have 1 17 to 3 of the
§ubst|tueq%% tha ses y th
above-nmenti oned 3g¥8ggcgg§ gr%ﬁﬁygl § subé%ltuecﬁmionally

I'n t%b%rtmregds 8%%&?&&3{‘ egdrtc{gf- lng a%kwo HOUR roraply

of the "optional y su oxy gr oup
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t hat possesse e above: nent1 onéd
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present speC|f|cat|on the "optiona stitute

1enzene thinganLndi cat £5.,24enzene ring that may have
one or two substltuents sel ected froma hal ogen at om

In the present specificaticn, the "optionally

substituted amino group” includes an amino group that may

have one or two of the above-mentioned "optionally
substituted hydrocarbon group" and the 1like as a
15 substituent. As a preferred substituent that the "amino

group" may have, for example, an optionally substituted Ci-g

alkyl group and an optionally substituted Cgj1p aryl group

are exemplified. As the substituent that the "Cj-¢ alkyl

group"” and "Cg-10 aryl group" may have, substituents similar

20 to those that may be possessed by the above-mentioned
"hydrocarbon group" are used.

In the present specification, the "lower alkyl group"

of the "optionally substituted lower alkyl group"” indicates

Ci-s alkyl group such as methyl, ethyl, propyl, isopropyl,

25 butyl, isobutyl, sec~butyl and tert-butyl, and may have 1



(e.g., fluorine, chlorine, bromne, iodine), an
optionally substituted hydrocarbon group, an
optional ly substituted 15 ami no group, an ami do group
(e.g., Cl1_3 acylam no group such s formam de,
acetam de, etc.), hydroxy group, & optionally
substituted | ower al koxy group and | ower al kyl ene
di oxy group (e.g., Cl_3 al kyl ene dioxy group such as
met hyl gne di px et Q%Y. etc.
8 g b+P ¥58 Jﬁg§¥¥%d%n%§5 ese agptlongPFsessed by the

substituta positions
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sane- or ferent. Pre erre €S O
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fluorine, chlofin al k
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group. ‘I n the above-nention

represent s @R+;40-Qqptionally substituted hydrocarbon
group, an optionally substituted am no group or

i@ptional | yosubshitutgd het erogye] # Lo AP the "optionally

substituted benzene ring" indicates a benzene ring that may
have one or two substituents selected from a halcgen atom
(e.g., fluorine, chlorine, bromine, iodine), an optionally
substituted hydrocarbon group, an opticnally substituted
15 amino group, an amido group (e.g., Ci-3 acylamino group such
as formamide, acetamide, etc.), hydroxy group, an
optionally substituted lower alkoxy group and lower
alkylené dioxy group (e.g., Cj-3 alkylene dioxy group such
as methylene dioxy, ethylene dioxy, etc.), at substitutable

20 positions.
As these "optionally substituted hydrocarbon group",
"optionally substituted amino group" and Toptionally
~ substituted lower alkoxy group", for example, groups

similar to those detailed above are used. When the number

25 of the substituents that these "hydrocarbon group", "amino




Preferred exanpl es of the "hydrocarbon group” in the
"optionally substituted hydrocarbon group” include an
al kyl 15 group (e.g., Cl-6 al kyl group such as

nmet hyl , ethyl, propyl, isopropyl, gtc.), an al kenyl

gr oup (e g., C2 6 alkenyl group $fch as vinyl, etc.),
an al kynyl group (e.g., C2-6 al kynyl group such as

et hynyl , etc ), a cycloalkyl group (e g., C3-6
cycloal ggo P, SUC obut

20
cycl open cléwgfyﬁik8¥§ % Eﬁﬁy %?yygay%ub 3 g more, the
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such 799 uorlne e preferre ’sGbsti%t
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opt i #E%qgfsubstltuted | oner al kyl group, an
opti onha substituted aryl group and the like are
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heterocyclic group.

Preferred examples of the "hydrocarbon group”™ in the
"optionally substituted hydrocarbon group" include an alkyl
15 group (e.g., C:-g alkyl group such as methyl, ethyl, propyl,
isopropyl, etc.), an alkenyl group (e.g., Cz.¢ alkenyl group
such ‘as wvinyl, etc.), an alkynyl group (e.g., Cze alkynyl
group such as ethynyl, etc.), a cyclocalkyl group (e.g., Cz-¢
cycloalkyl group such as cyclopropyl, cyclobutyl,
20 cyclopentyl, cyclohexyl, etc.), and aryl group (e.g., Cs-1a
aryl grcup such as phenyl, etc.), and in particular, an
alkyl group (e.g., Ci-g alkyl group such as methyl, etc.)
and a cycloalkyl group {(e.g., Cs-s cycloalkyl group such as
cyclopropyl, etc.} are used widely. The "alkyl group”,

25 "alkenyl group"™, "alkynyl group", "cycleoalkyl group" and



butyl is used. The "l ower al kyl group"” may have 1 to 3
substituents that may be possessed by, for exanple,
the 15 above-nenti oned "hydrocarbon group”. As the
“aryl group", for exanple, C6-10 ryI group such as
phenyl group and the like is useﬁ The "aryl group”
may have 1 to 5, preferably 1 to 3, substituents such
as those that the above-nentioned "hydrocarbon group”

may h‘%\f: 1 prﬁﬁggﬁablﬁ{a hqlrao en at @S%Ch é e@éra l%S 1 to 3,

fluorin oxy "group suc
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propyl, isopropyl, butyl, isobutyl, sec-butyl and tert-

butyl is wused. The "lower alkyl group" may have 1 to 3

substituents that may be possessed by, for example, the

15 above-mentioned "hydrocarbon group™. As_the "aryl group",

for example, Cg-10 aryl group such as phenyl group and the

like is used. The "aryl group" may have 1 to 5, preferably

1 to 3, substituents such as those that the above-mentioned

"hydrocarbon group" may have, preferably, halogen atom such

20 as fluorine, chlorine, etc., C;-¢ alkoxy group such as

methoxy, ethoxy, etc. As the "“optionally substituted amino

group”, for example, phenyl amino group substituted with 1

to 3 lower alkoxys (e.g., Ci.q4 alkoxy group such as methoxy,

etc.) or mono=-alkylamino group substituted with lower alkyl

25 group {e.g., Ci_4 alkyl group such as methyl, ethyl, propyl,




A 6-nenbered nitrogen contai ni ng-heterocyclic group
etc.) and the like are particularly
preferably 15 used. As the preferred substituent of
substituted hetgﬁfcyclic group", for

(e.g., pyrid

t he "optional

exanpl e, a halogen atom (e.g.,

yl,
Iy

orine, fluorine,

etc. ), a Cl1 6 alkyl group (e.g., nethyl, ethyl,
etc.), Cl1_6 al koxy group (e.g., 20 nmet hoxy, et hoxy,
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2-, 3- or 4-pyridyl, 2-furyl or 3-furyl,

2-pyrimidinyl, 3-pyrrolyl, 3- pyridazinyl, 3-

3-iscoxazelyl, and the like are exemplified.

A 6-membered nitrogen containing-heterocyclic group (e.g.,

10 or 3-thienyl,
pyrazinyl,
isothiazolyl,
pyridyl, etc.

15 used.

As the

)

and the 1like are particularly preferably

preferred substituent of the ‘"optionally

substituted heterocyclic group", for example, a halogen

atom (e.g.,

(e.g., methyl,

20 methoxy,

25

chlorine, fluorine, etc.}, a Ci-s alkyl group

ethyl, etc.), ¢Ci-¢ alkoxy group f(e.g.,

ethoxy, etc.), aralkyloxycarbonyl group (e.g., Ci-

12 aralkyloxy-carbonyl such as benzyloxycarbonyl), and the

like are used.

R! is

substituted

preferably, for example, (i} an optionally

lower alkyl group, (ii} an optionally

substituted 1lower c¢ycloalkyl group, (iii} an optiocnally



group” are C2_6 al kenyl group such as vinyl,
1-propenyl, butenyl, and the |Iike. Preferred exanples
of the "aryl 15 group” are 06_10 aryl group such as
phenyl, 1-naphthyl, 2- naphthyl, ggd the |ike
Preferred exanples of the "Il ower | kyl am no group”
are nono- or di-Cl_6 al kylam no group such as
nethylanino ethylanr no, propylanrno i sopr opyl am no,
butyla rt utﬁlanr neth%lanrn

sningteay 28k etaﬁ?raxr RRE ha 7 Ke.

drethy am no,
Preferre X I f the rylamr1 [0 _
arylan%ﬁglgrggg su% %fouﬁdhe |gﬁ188% igh E?%e bifx%&%ed mona
Preferred, npLes Q " or,_._6- nenb

fo.t
contarnrng he?erocycjj%ﬂﬁPéﬁa' ate &’5- or

nltro a|n|n eterocycl group such. 2-
%%StﬁrP%§?, nPlkgrOfﬁesngroEps ﬁaygéal$ptlonally
2 1.t stituent U t hose o
%bove%%%t 3%%% %ydrocarbzsn%b(r%%ﬁ%%dnay§ é%”fntﬁﬁ%galnlng
specr | resents a single bond or doubl e
%%$h09§%%% re erred exanpl es of Rl include i)

Cl 6 alkyErEQ%PQQdWQi%Q%%EycH?E}%bik %8t§9n¥!$ﬁk .J%&ﬁ%r alkyl

an optionally

g_nrgrog %Ptlonally

of haloge ydr oxy group
| kyl , | K ,
S SRR o] U SR ST A ) o
f C
glky%ﬁ@g@%éﬁ%{éﬁ?ﬁ%{ggmﬂﬁﬁgggﬁgg%ggyi and the llke Preferred

1 Gy ge g 30 arplom g B i

or. V%hkh6a99998155&opy1, cyclobutyl, cyclopentyl and cyclohexyl,
and the 1like. Preferred examples of the "lower alkenyl
group" are Ciz.¢ alkenyl group such as vinyl, l-propenyl,
butenyl, and the like. Preferred examples of the "aryl

13 group"™ are C(C¢-10 aryl group such as phenyl, l-naphthyl, 2-
naphthyl, and the like. Preferred examples of the "lower
alkylamino group" are mono- or di-C;-s alkylamino group such

as methylamino, ethylamino, propylamino, isopropylamino,
butylamino, tert-butylamino, dimethylamino, diethylamino,

20 methylethylamino, and the like. Preferred examples of the
"arylamino group" are Cgyp arylamine group such as
phenylamino, and the like. Preferred examples of the "5- or
é-membered nitrogen containing-heterocyclic group" are a 5-

or 6-membered nitrogen containing-heterocyclic group such

25 as 2-, 3- or 4-pyridyl, and the like. These groups may each



ni trogen contai ni ng- heterocyclic group which may be
substituted with 1 or 2 of C7_11 aral kyl oxycar bonyl
group. 15 In particular, an optionally hal ogenated
Cl1 6 alkyl group (e.g., nethyl, g | or onet hyl ,

di fluoronethyl, trichloronmethyl,“Trifluoronethyl,
ethyl, 2-bronoethyl, 2,2,2-trifluoroethyl,
pentafluoroethyl propyl, 3,3,3- trifluoropropyl,

! | t ) ‘

ZSZDZ trlf gt ty %g%% S%ﬁggué%ttpggeng%&e9$5¥% mentioned

5 5 S5r " £ 6, 6- fl hexyl ,
Hﬁdﬂ;c%g§%Pe§%§ P DE?e g., E;LIoggggyFXy

cyclobutyl lo cycl ohex IL_etc
nono- Cl.- 6Ig|%%ﬁa %ﬁgcé?%cay %nb ’ ﬂEthy?%%%sents a single bond

ethykgnhggbl%Sbgﬁgpylanlno |sopropylan1no
butyl'am no, tert-butyl an no, etc.) are used

g dely, angl agpng ?ngérfﬁh‘%gdéﬁ}' d¥%r @@'9951@5&“&) Ci¢ alkyl

Cl1_6 al kyl group of nono-C an1no group

pa”'g%u@r%iaazh %g;%@'l 1{}341%%%@%?1&9_@ ac'ki of halogen,

group, Inter group
et hyly,, RLQRY Ce) . I SR . the a
fornula ? brOuéri%r%%eﬁ%% 5&%3&%% énhggtgnw £§@T%alkyl group,

opt i quéil | kzsé"bQ-‘fﬁér{gled?ML% OC%;)bOE ?I t%{&ed%f&p @hich may be

hydrogen atom or an optionally su

(Cl @ub@ltlﬁ¥btgfiouﬁthslprt%f er 6}% U?‘*Qlkc%!}%;@fﬁ 1%alogeno(}1 6

preferably a hydrogen atom or a ower
1@ OUR, kA - c9§55h§y$r@{no Aoy YNGR AL 2R, S vzeqﬂcmode' ¥r di-Cie

In the above formula (1) , R3 represents a hydrogen
alkylamino group, vi) Cg1p arylamino group which may be

substituted with 1 to 3 of Cj.¢ alkoxy or vii) 6-membered
nitrogen COntaining—heterocyclic group which may be
substituted with 1 or 2 of Cy.1;7 aralkyloxycarbonyl group.
15 In particular, an optionally halogenated Cj.¢ alkyl group
(e.g., methyl, chlorcomethyl, difluoromethyl,
trichloromethyl, triflucromethyl, ethyl, 2-bromoethyl,
2,2,2-trifluorcethyl, pentafluoroethyl, propyl, 3,3,3~
trifluorcpropyl, isopropyl, butyl, isobutyl, sec-butyl,
20 tert-butyl, 4,4,4-trifluocrobutyl, pentyl, isopentyl,
neopentyl, 5,9,5-trifluoropentyl, hexyl, 6,6,6-
triflucrehexyl, etc.), Ci-g cycloalkyl group (e.g.,
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, etc.) or

mono-Ci-¢ alkylaminoe group (e.g., methylamino, ethylamino,

25 propylamino, isopropylamino, butylamino, tert-butylamino,




atom an optionally substituted hydrocarbon group or
an optionally substituted heterocyclic group. 15 As
the preferred exanples of the "hydrocarbon group" in
the "optionally substituted hydrog rbon group”
represented by R3, al kyl group (e g A _6 al kyl group
such as nethyl, ethyl, propyl, |sopropyl, etc.),

al kenyl group (e.qg. , C2 6 alkenyl group such as

vinyI Sgtc. al k roup g
group > 'sudh ég et%g qéi a§§c|%ﬁ?$%|§§¥%up g optionally

| oal I h I
&S il o oL R gine ovee,
grousa(%u% lagﬁyaﬁﬁ9rgltgggg¥l gl%%e h Eélwhetc lkyl group,

in rticul rou gt olp

such ﬁlsce%S St hylc fclk)azha%o%rpyl OUD rr(eetl'g(dl Wi —]fiyz!l. propyvl,

aryl "group suc dre us

he ! | .qr kenyl gr oup" , "al kynyl group"”
cycf%k¥ﬁyﬁg HBferrﬁ% "aryl group” may have 1 to 5,

ferabl b .
the ZLive*neH%n%aO?%y SRS P ou. “BehRgS i nyarogen

pref erall v, bal agen.at %Smfp 4O B.8L Oy r-‘o“up
% J?@s of the ete& r§

As the preferred exa ocyc

in the "op g %ak?y W&d tn“@@'orﬁ‘eé?r %ycéﬂt%o%r ‘31%} substituted

represente - menber ed heterocyc

grougo%@rcon&alplqg_ JTO te{Qaﬁﬂﬁﬁf by eg LiOM &g more
n

Y |
ni trogen aton] a yge n1and a sﬁ ur aton1 h

1@ddi tﬁr%'%ekgb‘fgrg%d%&ms ajt%ny%%da §8§g5¢f '(@1_6)| yalliﬁl.r group, in
exanpl e or- 3-
particular, a hydrogen atom is used widely.

In the‘ above formula (I), R® represents a hydrogen
atom, an optionally substituted hydreocarbon group or an
optionally substituted heterocyclic group.

15 As the preferred examples of the "hydrocarbon group”
in the "optionally substituted hydrocarbon group"
represented by R?, alkyl group (e.g., Ci-s alkyl group such
as methyl, ethyl, propyl, isopropyl, etc.), alkenyl group
(e.g., Cz-¢ alkenyl group such as vinyl, etc.), alkynyl

20 group (e.g., Cz.g alkynyl group such as ethynyl, etc.),
cycloalkyl group (e.g., Cizs cycloalkyl group such as
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, etc.) and
aryl group (e.g., Ce14 aryl group such as phenyl, etc.), in
particular, alkyl group {(e.g., Ci-¢ alkyl group such as

25 methyl, etc.) and aryl group {(e.g., Cg-12 aryl group such as



pyrrolidinyl, 2- or 4-imdazolinyl, 2-, 3- or 4-
pyrazolidinyl, piperidino, 2-, 3- or 4-piperidyl, 1-
or 2 15 piperazinyl, norpholinyl, 2- or 3-thienyl, 2-,
3- or 4- pyridyl, 2- or 3-furyl, f%razinyl,
2-pyrimdinyl, 3- pyrrolyl, 3-pyridazinyl,
3-isothiazolyl, 3-isooxazolyl, and the |like are
exenplified A 6- nenber ed nitrogen cont ai ni ng

heter cI|c ro e. d. i.d tc. s used ;
par t FREFAPry SBref o 5Bl JoeAHEHal bt ot tal b ug gy "alkenyl
t he substhtuen

| tituted
het er'6cy &l irc g?%gﬁnyrep?%§§higgqﬁy%lﬁggﬁ u%gﬂﬂb|e and “aryl
hal , |
omaaleg. Lol Al i

g nethox

aralkf& ygaFggﬁﬁl é?&u%goegﬁoetc gﬁE?oneé "hydrocarbon group"
| kyl b T b
S n&gr ot %aeifo%g)ééir%gf& kYT and ox&lcar Zln - Ai%dine atom,

am no é’ro
met hyl.anmi no, ethylamno, etc.), di- Cl 6 alkylanlno
group f% g., dinethylanino di ethyl amino, 5 etc. )

and the |ike are us referapl r_.exa
(i) a hyd?ogéﬁ a on?erf |)eﬁﬁgop |oﬁgll§ Sﬂb EF¥ht§ ic group"”

oesgeL bt MR bl IR SHRRIMA. e

aryl group, (iv)“an op

6- ne@%?&%@en?égr%§y%blc grgupogr ngmkggg %%tﬁrofyclic group

furthernore ror e ah drogen at om

1d oweé:onQLaFXhé LgutPo 3( l'l)et)er%gt%%tsl g zu:%/e% f tnlltuéu.%rogen atom,

an optlona y Su Tut®e
6- m%ero%%éytrg%P and a sulfur atom in addition to carbon

atoms is used. Specifically, for example, 1-, 2- or 3-
pyrrolidinyl, 2- or 4-imidazolinyl, 2-, 3- or 4-
pyrazolidinyl, piperidino, 2-, 3- or 4-piperidyl, 1- or 2-
15 piperazinyl, morphelinyl, 2- or 3-thienyl, 2-, 3- or 4-
pyridyl, 2- or 3-furyl, pyrazinyl, 2-pyrimidinyl, 3-
pyrrolyl, 3-pyridazinyl, 3-isothiazolyl, 3-isocoxazolyl, and
the like are exemplified. A 6-membered nitrogen containing

heterocyclic group {e.g., pyridyl, etc.} is used

20 particularly preferably.

As the preferred examples of the substituent of the
"optionally substituted heterocyclic group" represented by
R3, for example, a halogen atom (e.g., chlorine, fluorine,

etc.), a Cj-¢ alkyl (e.g., methyl, ethyl, etc.), a Cis

25 alkoxy group (e.qg., methoxy, ethoxy, etc.), an




cont ai ni ng heterocyclic group or the like is
preferred. Exanples of the substituent include a

hal ogen atom a Cl-6 15 alkyl, a Cl1_6 al koxy group,
am no group, nono-Cl 6 alkylan1no group, di-Cl_6

al kyl ami no group, and the |ike. FOr R3, a hydr ogen
atom phenyl group and 2-, 3- or 4- pyr|dyl group are
nore preferred. Particularly preferred is a hydrogen

2;E£1£§%ig{iﬂﬁﬁ%a6£Ong ab (éﬁérgrnuaaré%% XareBLefoxy carbonyl

AUl S
R4 .

opt:ona Iy s&%ygf geégtguérg%%ﬂy e 5 afgyﬁaéggognetc Voodi-
e ach%%?%ﬁ%‘%m fetPhe Lidre rauf vy ktngg areshylamino,

pr ef er'a he' s neani n

gbov%ﬁ%g %d% CEEKQ 9. § . Xis preferably CHR4

Re sane neani ng as the

above- mentfeaoq%d %rta%% aboy® TOLIM A (L1} 'hNGyArogen atom,

represents an Shatl'y ‘su ed 5

I nenp@HeQHFQ%ﬁﬁgﬁ% l&cghbggl$899&aigwg %?%hqf (iii) an

atom EXa memnber e h

t
rlng eregaugg g?g Fy&ggh égyl 9@? g)ahetérg%?cIOptlonally
5 ng Qsqnakly 30 89”8%5}&6&& th%t% gegei%a&wupl S the like,

of one or two heteroatons selecte roma nitr

1@t OM£ AR LRXYESR %9%9@1@ syl fur Rlemddh afddid, O(fll a lower

carbon atons and an oxyg
alkyl group, (iii) an optionally substituted Cg1p aryl

group, (iv) an optionally substituted 6-membered nitrogen
containing heterocyclic group or the like is preferred.
Examples of the substituent include a halogen atom, a Ci
15 alkyl, a Ci.¢ alkoxy group, amino group, mono-Cj;-¢ alkylamino
group, di-Cj;.¢ alkylamino group, and the like. For R3, a
hydrogen atom, phenyl group and 2-, 3- or 4-pyridyl group
are more preferred. Particularly preferred is a hydrogen
atom for R®.
20 In the above formula (I), X represents CHR‘, NR4, co,
C or S (wherein, R* represents a hydrogen atom, a hydroxyl
‘group or an optiocnally substituted hydrocarbon group).
Preferred examples of R! include a hydrogen atom, a
hydroxyl group and an optionally substituted lower (Ci-g)

25 alkyl group, and a hydrogen atom is used widely.



atom and the like. As the ring, the ring represented
by formula: (rj-E O 15 wherein, E represents (i)
CH2CH2, (ii) CH=CH, (iii) CH2O, (iv) OCH2, (V)
CH2S(O g- (' is an integer of 0.to 2), (vi) S(Oq¢
CH2 (g is as defined above), (vid® CH2NH, (viii)
NHCHQ, (ix) N=N, (x) CH=N, (xi) N=CH or (xii) CONH
and n'" 20 represents an integer of 0 to 2, is

N e i T Tk e
(i) 8&@8%Qm tionﬁdls @éﬁf rng prgferreggr r%%%?ably CHR' or

Specﬁﬁhcﬁbl%as tgenga CLAH eroc%%llgb mentioned) .
cont al ni g an oxygen a on1suc ro ur an,

furan, 1,3- dh?é“"a% é’xa%%' kn]'(l_eLa E%azgiln% B ofepresents  an

1, 2, 3- oxadlazole and 5 oXazo

f?etergg%g éflrlngbggfégigang—agg §&¥g%ge?£8n%%%%goé§cllc ring

2H 3 ran

dehydr o= inlﬁ%Q§§Q’ dehydror .-oline are
preferre re pr ferre |s a ring represented by

formul a: ﬁ&aﬂ§ﬁ¥@65§'Qhe J§gn€§e9tﬁeﬁgo%%&egggggéfgcllc ring

to 2, and -- represents a sing or

?Ordco§9§£ﬁiﬁ§alhy oL?&eﬁX%ﬂpﬁﬁ gnglgé$yQJogurQHa 7~-membered

{preferably 5- or ¢-membered) heterocyclic ring opticnally

10 containing 1 to 3 (preferably 1 or 2) of one or two

15

20

heterocatoms selected from a nitrogen atom, an oxygen atom
and a sulfur atom in addition to carbon atoms and an oxygen
atom, and the like. As the ring, the ring represented by

formula:

wherein, E represents (i} CH2CH,, (ii) CH=CH, (iii) CH0,
(iv) CCH., (wv) CHZS(C)¢ {g'" is an integer of 0 to 2), (vi)
5(0)q» CHz (g' is as defined above}, (vii) CHpNH, (viii)
NHCH,, (ix) N=N, (x) CH=N, (xi) N=CH or {(xii) CCNH, and n'
represents an integer of 0 to 2, is preferred.

For E, (i) CHCH,, (ii) CH=CH, (iii) CHz0, (iv) OCHg,
(v} CHoNH, (wvi} NHCH,, {vii) N=N, (viii) CH=N or (ix) N=CH

is preferred, and in particular, (i) CH,CH; or (ii) CH=CH



2H 3, 4-di hydropyran and 2H pyran are used w dely. As
the substituent for ring A for exanple, a halogen 15
atom (e.g., fluorine, chlorine, bromne, iodine), an
optionally substituted | ower alky% group, an
optionally substituted cycl oal kyf“group, an
optionally substituted |ower alkynyl group, an
optionally substituted | ower al kenyl group, an

optlonaILy:éubstltuted aryl group, a 20 | ower al koxy
group:?é)f 6 al koxy group such as net hoxy,

et hoxy, p r opox tox S buto .
sec butoxiﬁP aEE?Oxy,E%tc # r1%ﬁ§§?oxyh %f?§y61lc ring

u
go%dran, furan,

1Q arylox roup such as h ngx et

Iomer dﬁ%ﬁﬁ&ﬂg gpbﬁéy elg 2 ?SSufg % %lxéhyd

alkyl Q@QB%)OlegrOUQa B g? @&§£¥zolpr°p'95y5 oxadlazole and
butyryl 'S0 tyryF ? an ary cafbonyl group

or ogpdxa 120;}}&” é?g[jp C&{ %@tﬁ%’ruo\ig/cqslcggrﬁg%y contalnlng an

group, myl o I nyl oxy,..q -

éé%hcetyF8£ wuﬁy as g%k% q- ﬁ%kyggoﬁgryA ¥H 59%Qn, 2,3

such OXy,” propi onyl oxy,

| soby ééﬁﬁq egg Langna§£¥£Q?Q%aaéhQ%y gr?fgne(gfg preferred.

Co-1 o ar ca(bon group 'suc benz6&y

napht hoyl qxy. carb ,

alkoxycarbonylgégg%rr%d £ Qé%rgﬁ %%&efgggggﬁ ¥Iformula

such 10 as nethoxycarbonyl et hoxycar bonyl ,

|sopropoxycarbonyl butoxycarbonyl,
tert- butoxycarbonyl, etc.), an
group (e.g., Cr_11

ar al kyl oky- carbonyl group such as benzyl oxycarbonyl,

etc.), a carbanoyl group, a nono-, di

10 wherein, n represents an integer of 0 to 2, and

represents a single bond or double bond.

Specifically, for example, 2,3-dihydrcfuran, furan,
2H-3,4-dihydropyran and 2H-pyran are used widely.

As the substituent for ring A, for example, a halogen
15 atom (e.qg., fluorine, chlorine, bromine, iodine), an
optionally substituted lower alkyl group, an optionally
substituted cycloalkyl group, an optionally substituted
lower alkynyl group, an optionally substituted lower
alkenyl group, an optionally substituted aryl group, a
20 lower alkoxy group f{e.g., Ci-¢ alkoxy group such as methoxy,
ethoxy, propoxy, isopropoxy, butoxy, iscbutoxy, sec-butoxy,
tert-butoxy, etc.), an aryloxy group (e.g., Cgi10 aryloxy

group such as phenoxy, etc.), a lower alkanoyl group (e.g.,




15 or tri-hal ogeno-lower alkyl group (e.g., nono-, di-
or tri- hal ogeno-Cl_4 al kyl group such as

chl oronmet hyl, dichloronethyl, trifluoronethyl,
2,2,2-trifluoroethyl, etc.), oxozgroup, am di no
group, imno group, am no group, nono- | ower

al kyl am no group (e.g., nono-Cl_4 al kyl am no 20 group
such as nethylan1no ethylan1no propylan1no

I sopropyl rﬁm gr"é QH%Z& am, fo m@l 3| oulpk a iy Leet 1. piopionyl,

al kyl'am Ian1no grou

& st Zmlﬂ%dbuﬁ’b& p %%Ph PLeRPP o some (o,
etc. )O a %rgoocgrg@ er Sgog%c h%hargsn%enszog/e étoué) 29r1aphthoyl

opt i ontal’l ntar ni n Ret er G at ons
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on atons an one n n atg

R I e
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pi peri pho dropyti‘dyl,

N—wet efazi nyl.,, 1 N; , a
a1yl S B vl br SEBC Ca%gﬂé%’%? ﬁy%enéggﬁo@sgiboe Foyloxy,

such n%fzf'h[l!ﬁgpﬂagye di 0%y 1) et hyz; ene. :r.q:B ' e%)ﬁ:rregépt o lower

hydr oxyl group, nltro group, cyano group,

grlou%’lk%Qk/EQrQ&%JP Eltk . FOoup,_ 6p£1 cﬂ{}o@()arg)o%lﬂ'@ group such

famoyl “group, fanoyl

no-Gl 6 | | gr
1dl{|-0rretaﬁy Sae{%&%&%?kgéﬂg%’hy S%FH%FF‘T%?%@&WL propoxycarbonyl,

ik gpmilecdb) SpTpUALIAI, 1 frcnoprcarsonn
di tert-butoxycarbonyl, etc.), an aralkyloxycarbonyl group
(e.g., Cro11 ' aralkyloxy-carbonyl group such as
benzyloxycarbonyl, etc.), a carbamoyl group, a mono-, di-

15 or tri-halogeno-lower alkyl group (e.g., mono-, di- or tri-
halogeno~Ci.4 alkyl group such as chloromethyl,
dichloromethyl, trifiuoromethyl, 2,2,2-trifluoroethyl,
etc.}, oxo group, amidino group, imino group, amino group,

a mono-lower alkylamino group (e.g., mono-C;-4 alkylamino

20 group such as methylamino, ethylamino, propylamino,
isopropylamino, butylamino, etc.), a di-lower alkylamino

group {e.g., di-Cj.y alkylamino group such as dimethylamino,
diethylamino, dipropylamino, diisopropylamino, dibutylamino,

methylethylaminc, etc.), a 3- to 6-membered cyclic amino

25 group optio_nally containing 1 to 3 hetero atoms selected




15 C1_6 al kyl sul fanoyl group such as

N, N- di net hyl sul fanmoyl, N, N-di et hyl sul fanoyl ,

N, N- di propyl sul fanoyl, N, N- di butyl sul fanoyl, etc.),

an alkylthio group (e.g., C1L 6 alkylthio group such

as nmethylthio, ethylthio, propylt%ﬁ(x I sopropyl thio,
butylthio, sec-butylthio, tert-butylthio, 20 etc.), an
arylthio group (e.g., C6-lo arylthio group such as

phenyl t hi o, naphthylthio, etc.), a_|lower alkylsulfinyl ,
G oup=CB. 8" CRYA°R) RYPEGI Pi Ay TG 0B SBueR ag »itroulh atom in

thylsulfinyl, _ethylsylfinyl, | sul finyl,
at yRSOLFHY! - FE0F o YrauBRPRYt Eopetih qiemy (e-a+r 3 to
CB- | L finyl gr ch as 25 phenylsulfinyl, . . .
maphergPEREFrhyt rstad” Sither c5geBar iGATul { Byl aziridinyl,
.g. Cl 6 al kyl.sul f qnyl h -
O R Pl T Y SRR b s smscorern,

butyl sul fonyl, etc,), Lsyl fonyl . .
08 1671 AFG1 LU 1 ony ™ HRIH EUER Las prBHITSU Yyl , morenolinyl,

napht.hyl sul f on 5 etg, and the |ike are, used., The _
R T S ” ) kbt aE eny! YGPOBILS P ERRA LIS
al kyn roup”, .l ower cycloal k oup",and "ar
grou8¥LY%%§p§%%%”¥%VoE%fxg(eﬁgrégrgiﬁﬁ cgﬁﬁx%ﬁgﬁﬁ#? (e.g.s Cis
substituents t.hat nay be possessed by.the .

abov e HUETTS 0 et Sy T bedt bBaE A 0t gr sy IBpgmtiey ethylene
t he gggstitu%nt for an A ingclude a., hal ogen_ato an

. < q%

opt i onal ¥y Shost it dts 56 %f%@?’gpéﬁﬁ? oup, <Ccyano group,

[ ' C I k hyd I
ljgptlBQQL%??ﬁ%Rﬁﬁgt%ﬁﬁgb éggag géyfgﬁgu E%%%phono group,

rou
roup, grdup, cya bup, an optiondl |
SUbSEhngﬁgyfn&Eghp, mono-alkylsulfamoyl group ({(e.g., mono-Ci_g

alkylsulfamoyl group such as N-methylsulfameyl, N-
ethylsulfamoyl, N-propylsulfamoyl, N-isopropylsulfamoyl, N-

butylsulfamoyl, etc.), di-alkylsulfamoyl group (e.g., di-

15 Ci-¢ alkylsulfamoyl group such as N,N-dimethylsulfamoyl,

N,N-diethylsulfamoyl, N,N-dipropylsulfamoyl, N,N-
dibutylsulfamoyl, etc.), an alkylthio group (e.g., Ci-g
alkylthio group such as methylthic, ethylthio, propylthio,

isopropylthio, butylthioc, sec-butylthio, tert-butylthio,

20 etc.), an arylthio group (e.g., Cs10 arylthic grcoup such as

25

phenylthio, naphthylthio, etc.), a lower alkylsulfinyl
group {e.g. Ci-s alkylsulfinyl group such as methylsulfinyl,
ethylsulfinyl, propylsulfinyl, butylsulfinyl, etc.), an
arylsulfinyl group (e.g., Csi1p arylsulfinyl group such as

phenylsulfinyl, naphthylsulfinyl, etc.), a lower



15 group, oxo group, and the like. The substituent of
the "optionally substituted C1_6 al kyl group”
"optionally substituted Cl1_6 al koxy group" and
"optionally substituted am no group” nay be the
substituents that may be possessé@ by the

above- nenti oned "hydrocarbon group”. 20 The ring A may
have 1 to 4, preferably 1 to 2 of the above-nentioned

subst i at substitutable 05|t|$9§ﬁ%9§g§§9|89038 such as

| u?nti

the FitkgISFZ2EOMRhdIRREBR ¢ Red nunbér 26

substituents._i,s 2. or nore, the r ective substituents
o he L R

may "BEVASISERRY by di ff er BREYI DB BNl es of rHg A SHLEonY .

arontorid e 2o fE, raSunth, SR SUBRLS AP TR oo
g BHSaTher Sy B 5 s SHRE AT hallE, U hgenaconr
4 G ar SR Dol S G5B hnar sttt uren

ctom (unssil: Foret PG RS S2ai s el (HAE e vsover
3" phorupll FRRRERR: S8t B0Ep b Dbty 2y 290 sroner
Formr i neatr o BRsteb i G BRaly Se sumerizencs

SUbS%%%%t%%yb Q?%Qé%ééé&&j by the above-mentioned "hydrocarbon

10 group”.

Examples of the substituent for ring A include a

halogen atom, an optionally substituted C:-¢ alkyl group, an
optiénally substituted C;.s alkoxy group, hydroxyl group,
nitro group, cyano group, an optionally substituted amino
15 group, OXO group, and the like. The substituent of the
"optionally substituted Ci¢ alkyl group", "optionally
substituted Ci.¢ alkoxy group" and "optionally substituted
aminoc group" may be the substituents that may be possessed
by the above-mentioned "hydrocarbon group".
20 The ring A may have 1 to 4, preferably 1 to 2 of the
above~-mentioned substituents at substitutable positions
depending on the ring size, and when the number of the
substituents is 2 or more, the respective substituents may
be the same or different.

25 Examples of ring A include



Exanpl es of the substituent for ring B include the 15
"substituent” of the above-nentioned "optionally
substituted benzene ring". Inter alia, a hal ogen atom
hydroxyl group or an optionally substituted | ower
(C1_6) alkyl group is preferred,3}n particular, a

hal ogen atom hydroxyl group or a lower (Cl_6) alkyl
group (preferably 20 nethyl) is used w dely. The
"substituepg” of the ™"optionally substituted | ower
group” may be the substituents that may
by the above-nenti oned "hydrocarbon

e~nmentioned substituents at substitutable
positions, and when the nunber of the substituents is

G eI R T AR A e o
05 9, PL0LS 3 B L OO
Iomer % %tg%en kx&nsggggg n,an 0 thﬁgllghsub%tl u&ed
| over® (¢ koxy gf ot 0 RE"T's Pief 8Fabty °4
Lot el S, SR ¥, meresn o
R b BB R M A R scnes
'S a%u%@%%%%tegf & alkwpr (ﬁFfergg ar%?cgils 2 is a
, n-partictl a referréﬁ i 7t hB2EESE
hydrogen atom (unsubstituted ring A), is used widely.
In the formula, n represents an integer of 0 to 2, and
10 n 1is preferably an integer of 0 or 1. Particularly,
preferred is the case when n is 0.
In the above formula (I), ring B represents an
optionally substituted benzene ring.
Examples o¢f the substituent for ring B include the
15 "substituent" of the above-mentioned "optionally
substituted benzene ring". Inter alia, a halogen atom,
hydroxyl group or an optionally substituted lower (Ci-g)
alkyl group is preferred, in particular, a halogen atom,
hydroxyl group or a lower (Ci-g) alkyl group (preferably
20 methyl) is  used widely. The "substituent” of the
"optionally substituted lower (Ci-g) alkyl group”" may be the

substituents that may be possessed by the above-mentioned

"hydrocarbon group”.




mis 2. Preferred exanples of the noiety represented
by the formula A OY B >R3 Xinclude 33 AOBR3

h
OABR3I R4 4. AAOO BRZEBR3I NR4' R4, AOI
BR3IOA \ BR3 0 wherein, R4 _represents an
optionally substituted hydrocarb%% group or hydroxyl
group, and the other 5 respective synbol is as defined

above.
The ring B may have 1 or 2, preferably 1 of the above-

mentioned substituents at substitutable positions, and when
the number o¢f the substituents is 2, the respective
substituents may be the same or different.

5 Preferred examples of ring B include

wherein, R® represents a hydrogen atom, hydroxyl group, a
halocgen atom, an optionally substituted lower (Ci-¢) alkyl
group or an optionally substituted lower (Ci-¢) alkoxy group.
i0 R® is preferably a hydrogen atom, hydroxyl group, a halogen
atom or lower (Ci-g) alkyl group (preférably methyl) . R is
more preferably a hydrogen atom.

In the above formula (I), m represents an integer of 1
to 4. Preferably m is an integer of 1 to 3. More preferably,
15 m is 2 or 3, and in particular, preferred is the case when
mis 2.

Preferred examples of the moiety represented by the

formula

I
Y,

.>¥R3

X include




R4,

is preferably an optionally substituted | ower (Cl_

3) alkyl. Oher preferred exanples of the noiety
represented by the formula Al OY B '}-R3 10
include 3. AOBRZEOABR3 AAO BRIBRs [/ H/
N H wherein, each synbol is as i ned above. Anbng
them preferredis OAA O3 BRZSIRBRIN H 5
wherei n, each synbol is as defined above.

Ra
Rg

R4
wherein, represents an optionally substituted

hydrocarbon group or hydroxyl group, and the other
respective symbol is as defined above.

R* is preferably an optionally substituted lower (Ci-
3) alkyl.

Other preferred examples of the meciety represented by

the formula

o Y,
@ .>‘R3
X include



Inte
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opti
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10

r alia, AA CBKR3 |1 B R3 wherein, each synbol is

efi ned above, is preferred. Particularly

erredis A OB R3 10 / wherein, each synbol is

efined above. 35 1In addition, preferred exanples

onpound (1) include a conpou%ﬁ wherein RL is (i)

ptionally substituted | ower al kyl group, (ii) an

onal Iy substituted | ower cycloal kyl group, (iii)

5 optionally substituted | ower al kenyl group, (iv)

p{1omng [ group, (v) an

ohahl or di-Ilower alkylam no

7 ed aryl am no group
% ¥ ad 5- or 6-nenbered

ogel g —Rtoup, R2 is a

FsubStituted | oner

6) al kyl group, R3 is (i) a hydrogeh atom (ii) an

onal |y bstituted |ower_alkyl group or (iii) an

onal | pbstityted aryl

wherein, each symbel 1s as defined above. Among them,

preferred is

wherein, each symbol is as defined above.

Inter alia,

wherein, each symbol is as defined above, is preferred.

Particularly preferred is

A

-

wherein, each symbol is as defined above.



U‘I

Xis CHR4 or NR4 (R4 represents a hydrogen atom or
lower (Cl1_6) alkyl group optionally substituted with
oxo group), Yis C, CH or N (provided that, when X
represents CH2, Yis Cor CH), represents a single
bond or double bond, ring Ais a optronally
substituted 5- to 7-nenbered heterocyclic ring
contai ning an oxygen atom ring Bis an optionally
substrtut d ben erin d a
i ke, e bt S oL AP S n 36 cRiPpERd ()
i) Cl 6 aIkyI r ou thlonally substituted with 1 to 4
of haFSé%ﬁ %V%ng Cﬂ 6 alkoxy group,ll)
1 C, cI | k [ al k .
C6 18 égyl %gf%hﬁgbpfggnl % su51¥u?e$n%m” éﬁ%%; oup, (1)

grkg% Sa?%g§§¥lﬁ¥g%8%$t Ié%eﬂxggho%: a&%xl group, {iii) an

L ky C6_10
opt 1 5R6¢ Py Mt PRPEatind, Hots rl%#%ﬁ TRy v an
nb t
%e?gr ;cg:%iﬁroup ognﬁgna r%gsgs%f?%%eglqgeh 0y gOptionally
f 7. 11 | Kyl b
0 bé% e & LKy LOXYs ca 0 %weng#E&lgglﬁgR%roup(.)v1 an

hydrogen atomor a ower roup,

o AR AT, [T 8 U Ll e s
reprSﬁ?P &af%?%%ﬁ% %Qu%%%nkorokoﬁeﬁemﬂéEéénﬁfprﬁéeﬁlcontalnlng

group” opt stituted wth oxo gro

10 heterocyclic group,

15

20
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R is a hydrogen atom or an opticnally substituted lower
(C1-¢) alkyl group,

R’ is (i) a nydrogen atom, (ii) an optiocnally substituted
lower alkyl group or (iii) an optionally substituted aryl
group,

X is CHR? or NR® (R represents a hydrogen atom or lower
(C1-6) alkyl group optionally substituted with oxo group),

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

C or CH),

represents a single bond or double bond,

ring A 1s an optionally substituted 5- to 7-membered
heterocyclic ring containing an oxygen atom,

ring B is an opticnally substituted benzene ring, and

m is 1 or 2, and the like.

More preferably, a compound wherein



Yis C CHor N (provided that, when X represents CHZ2,
Yis Cor CH, represents a single bond or double
bond, ring Ais R5 J-E O 20 wherein, each synbol is
as defined above, ring Bis 37 al wherein, R6a
represents a hydrogen atom a hal'ogen atomor a | ower
(C1_6) alkyl group, and mis 1 or 2, and the like. 5
Anmong t hese, a compound represented by fornula b On

IS R Kt ongﬁy%%ﬁav nOIE{LJk?oefif_ﬂcifrngs'q{btsscﬁu@%ﬂéi6 5th L tod

al kyl™ grou group
h d t | s
" opr Blonreenoar Prare Rt ll r%ﬁeﬁ?f%‘mfgﬁfq’@n sige 1) G

bond g, doppl £ Bond,, and ;aheq, Xbaﬂﬁeﬁgfeg&%ugﬁw Coro aryl
group optionally substituted with 1 to 4 of Ciy-¢ alkoxy
5 group, nitro, halogenoC;-¢ alkyl-carbonylaminc or halogen
atom, v) mono- or di-Ci¢ alkylamino group, (vi) Ce-10
arylamino group optionally substituted with 1 to 3 of Ci
alkoxy group or  wvii) 6~membered nitreogen-containing
heterocyclic group optionally substituted with 1 to 2 of
10 Cq-11 aralkyloxy-carbonyl group,
R® is a hydrogen atom or a lower (Ci-s) alkyl group,
R’ is (i) a hydrogen atom, (ii} a lower (Cj;.g) alkyl group
or (iii) a Ce-14 aryl group,

X is CHR?! or NR? (R' represents a hydrogen atom or lower

15 (C1-¢) alkyl group optionally substituted with oxo group),
Y is C, CH or N (provided that, when X represents CHy, Y is

C or CH),

represents a single bond or double bond,

ring A is

R5
(Pl
[
20

wherein, each symbol is as defined above,

ring B is



when
bond
conp
% R3
grou
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and
subs

is als referred. ng. t hes a conpound wher ei n,
ien SRS 5L BF i B s

10

15

atomor p

------ represents a single bond or double bond and

Xb a represents NH, -------- represents a single
, or asalt thereof is preferred. In addition, a
ound represented by fornmul a %?a N Rlb (OnA HB
a 15 X, wherein, Rib represents a C1_6 al kyl
p optionally having a hydroxyl group, 38 X
esents CH2, NH or NCHO, R3a represents a hydrogen
henyl group, represents a single bond
E' represents CH2CH2, CH=CH, CH20,
dqr CH2ZNH, 5 na represents O or 1, ring A"
n oxygen-containing 5- or 6-nenbered
ing which may have 1 or 2 of Cl_6 al kyl

;Rsaoptionally substituted with a hydroxyl group,
[ ' repre ts enzene, ri tionall
e B S Patogen ars it or e e att Trgsgss 2tom or

m is 1 or 2, and the like.

Among these, a compound represented by formula

F
Rsb/ X

wherein, R represents a Ci;_s alkyl group optionally having

a hydroxyl group, REP represents a hydrogen atom or a

halegen atom, n represents 0 or 1, === represents a

single bond or double bkond, and when XP represents CHjp,

-------- represents a single bond or double bond and when X°

represents NH, -------—- represents a single bond, or a salt

thereof is preferred.

In addition, a compound represented by formula

wherein, R' represents a C;-¢ alkyl group optionally having

a hydroxyl group,



------ is a single bond or double bond and when X is
NH, ------ is a single bond, or a salt thereof is

al so preferred. Preferabl e exanples of conmpound (1)
include N-[2- 15

(1,6, 7, 8-tetrahydro-2Hindeno[5, 4380]furan 8 yl)

et hyl ] acet am de,

N[2-.(I,86,7, 8 tetrahydro 2H i ndeno[ 5, 4- b] f ur an- 8-

|)§&?y| B’% gort r&#yd - 9% I'88ho[ 5, 4- b] furan-8- 20
P%%'%E?i“%%%%%%&%ﬂ PIeFISHSH. proves

Lt ?5- + a%?%eo%g%t% BT PEPEcFEofBIE LT 1171 benzop
ARG ?JQH%B% A T

yl ] but
“120 %erg: exa%ydr opyr ano[3 2- e] i ndol -1- y1)

<
1
/\%

N D

By %? ¥%f‘€” %mﬂ S TS o B PR o5
E} E(l ﬁ%g%/%]%&%y#a@ P’éﬁ)}?dr ol BRE P %Ilen%lf%upéf k?]nfjura
S RISCE yé@%‘%‘%%*%?ﬁ?ﬁ?%f*giﬁ N55RG[ SPEASPRLI g, SgDstituted

]lyl)GEE¥£]Br%Qh88§H]g%Dm, or a salt therecf is alsoc preferred.
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Among these, a_compound wherein, when X' 1s CH> or NCHOQ,

is a single bond or double bond and when X' is NH,

_______ is a single bond, or a salt therecf is also preferred.

Preferable examples of compound (I} include N-[2-

15 (1,6,7,8-tetrahydro-2H-indeno[5,4-b] furan-8-
yl)ethyllacetamide,
N-[2~(1,6,7,8-tetrahydro-2H-indenc(5,4-b] furan-8-
yl)ethyl]lbutylamide,
N-[2-(1,6,7,8-tetrahydro-2H~indeno[5,4-b]}furan-8-

20 vl)ethyllpropiconamide,
N-[2-(3,7,8,9-tetrahydropyranc[3,2-elindol-1-
yl)ethyl]propionamide,
N~[2=-(5-fluoro-3,7,8,9-tetrahydrocycopenta[f] {l]lbenzopyran-
8-yl)ethyllpropionamide,

25 N-T12-(3,7,8,%tetrahydropyrano[3,2~e]indol~1-



(R-N[2-(1,6,7, 8-tetrahydro-2Hindeno[ 5, 4-Db] f uran- 8-
| )eth [ id
Kl-%g ()1/ ]6|,Or702| ?Q?Irrnahsdro 2H i ndeno[ 5, 4-b] furan-8- 15
yl ) et hyl ] butyl am de,
N-[ 2- (1, 6-di hydro-2H-i ndeno[ 5, 4- b?]%uran 8- vyl)
et hyl ] acet am de,
N[ 2- (1 6- di hydro 2H i ndeno[ 5, 4- b] f ur an- 8-
1) et d 20
Kl-%gy %H eclierfdeno[s 4-b]furan-8 yl)
th t
ey Uty éaﬁ"ydfo T By DT L3 A Bkt 1
I d
KI—%%%% gg Ionﬁp%ﬁemdaeénom 5-d] -1, 3-di oxol -8- 25
I h t
KI—EE& 551% ‘)9/ ?m%ra’hygjro STRRE hol'd! [2: %Telll%i Hioxi n-9
BN{Zb&gggxglgm?Pl r uero 7H i ndeno[ 4, 5-b] -1, 4-di oxi n-9
-yl |} b
o 2R PRHIGRR 5%?5 SoTeFGR By 79 B T AT S i) Furen-e-
th
ﬁp[yk’%‘ggg%?@g\ﬁﬁa{%dﬁo 2H-furo[ 3, 2-e]i ndol - 8- yl)
th t
R e L e C e S LTSI E s
I
Kl-%egz?%!e ﬁg?@%;%;&gg %ﬂhd&o 2H i ndeno[ 5, 4- b] f ur an- 8-
10 (S}-N-[2-(1,6,7,8-tetrahydro-2H~-indeno[5, 4-b] furan-8-

ylyethyl]propicnamide,
(R)-N-[2-(1,6,7,8~tetrahydro-2H-indeno[5,4-b] furan-8-
yl)ethyl]lprepionamide,
N-[{2-(1,6,7,8-tetrahydro-2H-indeno[5,4-b] furan-8-

15 yl)ethyl]lbutylamide,
N-[2-(1,6-dihydro-2H~indeno([5,4-b] furan-8-
yl)ethyllacetamide,
N-[2-(1,6~-dihydro-2H-indeno[5,4-b] furan-8-
yl)ethyllpropionamide,

20 N-[2-(1, 6~dihydro-2H-indeno[5,4~-b] furan-8-
yl)ethyl]lbutylamide,
N-[{2-(7,8~-dihydro-6H-indeno[4, 5-d]) -1, 3~dioxol-8-
vl)ethyl]lpropicnamide,

- N-[2-(7,8-dihydro-6H-indeno[4, 5-d]~-1, 3-dioxol=~8~

25 yvl)ethyllbutylamide,



yl)ethyl ] butyl am de,

(2S)-2-hydroxy-N-[2-[(BS)-1, 6, 7, 8-tetrahydro-2H i ndeno

[5,4- b] furan-8-yl)ethyl]propi onam de, 15

N-[2-[(6R)-6-0x0-1,6,7,8-tetr ahyqlroo- 2H i ndeno[ 5, 4-b] fu

ran- 8-yl ) ethyl]propi onam de,

2- hydroxy-N-[2-[ (BR) - 6- oxo0-1, 6, 7, 8-t et rahydr o- 2H

i ndeno[ 5, 4- b] furan-8-yl)ethyl ] propi onam de,

N[ 25,L(BR) 515 hydroxy.-1,.6,.7, 8-t.etrah -2h-i ndenol.5,. 4
bF E? 253 ? ¢ ?%%ﬁﬁﬁ}dno 7% Eagéggfg,glﬂ qq% %L%Xln 8

20 bJfuran-8-{Tjet opi-onam

N[ 2- - 1= - 6- -1,6,7,8-tetrahydro-2H
[ nEJIe [%E Egﬁy%i $%(?%%&ga1§1 )é(?hyl ] pr opi oﬁa:nad)é, e
N-[ 25 R) = 65 hyd -1, 8=1.e -2H-i ndenq]. = _o_
¥ {2pLERE 65y 0B, BB B 2 Lt
2-h - 3).- 6- hyd -1,6,7,8-tetrahydro-2H
41 y?,%ggé ﬁg%ﬁfﬁlﬁﬁq%yy{?é?hyl ] pr opi oﬁa:nad)é, e
N[ 25 4:h -1, 8-t.e - I ndenol[ 5, 4-
5b] 1£ uP%&g { ?é‘%’%—ﬁi%;r%ag&g%gng:’Eﬁgﬁgg{%e%ﬁid&ﬂe%g e

f . d). is NN[2-[(1,6,7,8- 5
Itocrefr gmgr% %ﬁﬁ%e%r}h%[“éd)f'lk)]sf ur Ea\_n- EBEyI ) et hyl ] acet am de,
V(261,00 7. 8Lty alyaca:-2ht Lageps) S drbldaiian-8
yl) ethyl ] propionam de,
N[ 23[&8%%#9{%}?%%3]73“%@% tetrahydrocycopenta[f][|] benzop

yran- propi‘onani de, 10

I\I-[2 (— Zil'yl_ ~ 2..! 3a Zac?a Ye - -] 5 -bl1f -
exahy 47 oty coTt AT T beaEen s s e e T oran Sna
lOm de

n

8
¥
S
8
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hd -

yl}ethyl]propicnamide,
N-{2-{7-phenyl-1, 6-dihydro-2H-indeno[5,4-b] furan-8§-
vl)ethyl]lbutylamide,
(28) ~2-hydroxy-N-{2-[(8S8)-1,6,7,B8-tetrahydro-2H-indenc[5, 4-
b]furan~-8-yl)ethyl]lpropionamide,
15 N-[2-[ (8R)-6-0xc-1,6,7,8-tetrahydro-2H-indeno[5, 4-b] furan-
S—yl)ethyl]propionamide,
2-hydroxy-N-[2-[ (8R)-6-0ox0~-1,6,7,8-tetrahydro-2H~
indeno[5,4-b]furan-8-yl)ethyl]propionamide,
N-[2~[ {8R)-1-hydroxy~1l,6,7,8~tetrahydro-2H-indenol[5, 4~
20 blfuran-8~yl)ethyl]lpropionamide,
N-[2-[ (8R)=1-hydroxy=-6-oxo-1,6,7,8-tetrahydro-2H-
indeno|5,4-b] furan-8-yl)ethyl]propicnamide,
N-[2~[ (8R)-6-hydroxy-1,6,7,8-tetrahydro~-2H-indeno([5, 4-
b]furan-8-yl)ethyl]lpropionamide,

25 Z2-hydroxy-N-[2-[ (8R)-6-hydroxy-1,6,7,8-tetrahydro~2H-



(S)-N-[2-(1, 6,7, 8-tetrahydro-2Hindeno[ 5, 4- b] f ur an- 8-

yl) ethyl] propi onam de,

(R-N[2-(1, 6,7, 8-tetrahydro-2Hindeno[ 5, 4-b] f uran- 8-

15 yl)ethyl ] propi onam de,

N[2-(1,6,7,8-tetrahydro-2Hi ndenqol[ 5, 4-b] f uran- 8-

yl ) et hyl ] butyl am de,

N-[ 2- (1, 6-di hydro-2Hi ndeno[ 5, 4-b] furan-8- yl)
t hyl, tami 0 . .

A i R AR R AT AR I AR S SRLTLLEES
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X1 o 2R, AT 2 B BPFER R FyEndemo 5/ 4-
th ' . . .

N [ 25 P LR 8 s omonaPaf's: 281 eI L s
|) et hyl [ ] 2 .

X 1o (1 6Po28. PR ERCHE S0on SRR - efno g 121 (/67,8
I 1 d .

Lo S pReeye P Sisanadss 20 FhaERaT V. B GRS amice,
I t hyl [ ' .

X1 2N hens P e R srananantere S bR ST S
I j :

{2)8) 9;5‘%%?%%1!%%%, 1,6,7,8-tetrahydro-2H i ndeno
5, 4y-bh_{ WL an; 8-yl ! . . zopyran-

127 OB 6 Diand 4y et B R SR sy

on- 3103 Pe it v pigpiagam de. e cularly

10 N-[2-(5-fluoro-1,2,3,7,8,9~-

hexahydrocycopenta[f] [1]lbenzopyran-9-yl)ethyl]propionamide,
(S} ~N-[2-(1,6,7,8-tetrahydrc-2H-indeno{5,4-b] furan-8-
vl)ethyl]propionamide,

(R)y-N-[2-(1,6,7,8B~tetrahydro-2H-indeno[5,4-b] furan-8-

15 yl)ethyl]lpropionamide,

20

25

N-[{2-(1,6,7,8~tetrahydro-2ZH-indeno[5, 4-b] furan-8-
yl)ethyl]lbutylamide,
N-[2-(1,6-dihydro~2H-indeno[5, 4-b)furan-8-
yl)ethyl]acetamide,
N-[2-(1,6-dihydro-2H-indeno[5, 4-b] furan-8-
yllethyl]propionamide,

N-{2-{1, 6-dihydro-2H-indeno[5, 4-b]furan-8-
yl)ethyl]butylamide,
N-[2-(1,6,7,8-tetrahydro-2H-furo[3,2-e]lindol-8-

yl)ethyl]propionamide,
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7,8-tetrahydro-2H i ndeno[ 5, 4-b] furan-8- yl)

] pr opi onam de,
-(1,6,7,8-tetrahydro-2Hfuro[ 3, 2-e]indol-8- 15
t hyl ] propi onam de,

(

h

(

-(1,6,7, 8 tetrahydro-2H f ur o[ % 2- e]i ndol - 8-

yl ] but yl am de,

7- phenyl - 1, 6- di hydr o- 2H i ndeno|[ 5, 4- b] f ur an- 8-
I [ 1 de, .20 .

Y esaes T SR e A T asRsPs2as i PR i B

et
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z et hyl ] propi onam de. 43 As a salt of
ﬁ§§P§%ﬂ §%%%%£%Tﬁﬁ%ﬁarnula (1) of the present
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Particularly preferably, compound (I) is (S8)-N-[2-
(l,6,7,8~tetrahydro-2H-indenc {5, 4-b] furan-8-
yl)ethyl]propionamide,
N-[2-(1,6,7,8-tetrahydro-2H-furo[3,2-e]indol-8-
yl)ethyllpropionamide,
N-[2-(1,6,7,8-tetrahydro-2H-furof3,2-e]indol-8-
yl)ethyllbutylamide,

N-[2-(7-phenyl=-1, 6-dihydro-2H-indeno[5, 4-b] furan-8-
yl)ethyllpropionamide,

N-[2-(7-phenyl-1, 6-dihydro~-2H-indeno[5,4-b]furan-8-
yl)ethyllbutylamide,
(28)-2-hydroxy-N-[2-[(88)-1,6,7,8-tetrahydro-2H~-indeno[5%, 4~
b] furan-8-yl)ethyl]propionamide, or

N-[2-[ (8R)-6-0ox%x0-1,6,7,8~tetrahydro-2H-indeno[5,4-b]furan-

8~yl)ethyl]propionamide.



trimethylam ne, triethylamne, pyridine, picoline,
2,6- lutidine, ethanolam ne, diethanol am ne,

tri et hanol am ne, cycl ohexyl am ne, dicycl ohexyl am ne,
N, N 15 di benzyl et hyl enedi am ne, d the |liKke.
Preferred exanples of the salts th inorganic acid
include salts with hydrochloric acid, hydrobromc
acid, nitric acid, sulfuric acid, phosphoric aci d,
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acid, m acid,

examples of the salts with organic base include salts with
trimethylamine, triethylamine, pyridine, picoline, 2,6~
lutidine, ethanolamine, diethanolamine, triethanoclamine,
cyclohexylamine, dicyclohexylamine, N,N'-
15 dibenzylethylenediamine, and the like. Preferred examples
of the salts with inorganic acid include salts with
hydrochloric acid, hydrobromic acid, nitriec acid, sulfuric
acid, phosphoric acid, and the like. Preferred examples of
the salts with organic acid include salts with formic acid,
20 acetic acid, trifluoroacetic acid, phthalic acid, fumaric
acid, oxalic acid, tartaric acid, maleic acid, citric acid,
sucecinic acid, malic acid, methanesulfonic acid,
benzenesulfonic acid, p-toluenesulfonic acid, and the like.
Preferred examples of the salts with basic amino acid

25 include salts with arginine, 1lysine, ornithine, and the



succi nic acid, nethanesul fonic acid, p-toluenesulfonic
acid, and the like are exenplified, furthernore in
case that the conpound represented by formula (I) has
a acidic functional 15 group, alkali nmetal salts such
as sodiumsalt and potassium sal £4 alkaline earth
netal salts such as calciumsalt and nmagnesium salt,
amoni um salt, and the |like are exenplifi ed. In
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fumarie acid, tartaric acid, maleic acid, citric acid,
succinic acid, methanesulfonic acid, p-toluenesulfonic acid,
and the like are exemplified, furthermecre in case that the
compound represented by formula (I} has a acidic functional

15 group, alkali metal salts such as sodium salt and potassium
salt, alkaline earth metal salts such as calcium salt and
magnesium salt, ammonium salt, and the like are exemplified.

In addition, the compound represented by formula (I)
of the present invention may be a hydrate or non-hydrate.

20 As the compound represented by formula (I) or a salt
thereof, particularly preferred 1is {(8)-N-[2-(1,6,7,8-
tetrahydro-ZH-indeno[5,4-b] furan-8-yl)ethyl]lpropionamide
{generic name: Ramelteon) (hereinafter, sometimes referred

to as compound A).

25 The compound represented by formula (I} or a salt



thereof can be used for a prevention or treatnent of
irritable bowel syndrone, and for a prevention or

treatment of abdom nal pain associated with irritable

bowel syndronme 15 and bowel novenent di sorder

associated with irritable bowel q@@ndrone. In

addi tion, since the conpound represented by fornula

(1) or a salt thereof has an antianxiety action, it
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t herapeutic agents
The compound represented by £formula (I} or a salt

thereof can be used for a prevention or treatment of
irritable bowel syndrome, and for a prevention or treatment
of abdominal pain associated with irritable bowel syndrome
and bowel movement disorder associated with irritable bowel
syndrome.

In addition, since the compound represented by formula
(I} or a salt thereof has an antianxiety action, it can be
used as a prophylactic or therapeutic agent for irritable
bowel syndrome known for involvement of mental stress.

The compound represented by formula (I} or a salt
thereof can alsoc be used for a prevention or treatment of
inflammatory bowel disease (IBD), functional dyspepsia and
gastroesophageal reflux disease (GERD).

Further, since the compound represented by formula (I)




for irritable bowel syndrone include al osetron,
tegaserod, polycarbophil calciumand trinebutine. In
addi tion, since the conpound represented by fornul a
15 (I') or a salt thereof is extrepely lowtoxic, it
may be wused in conbination with e or nore of other
gastrointestinal notilitystinulant, sedative drug,
anti depressant, and/or antianxiety drug. Exanples of
t he "gastr0|q; |naI nDtI|It¥éStaniant" 20 ingclude

E eof mel ?x1c, 1T can be used
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Examples o0f such prophylactic or therapeutic agents
for irritable bowel syndrome include alosetron, tegaserod,
polycarbophil calcium and trimebutine.

In addition, since the compound represented by formula
15 (I) or a salt thereof is extremely low tocxic, 1t may be
used in combination’ with one or more of other
gastrointestinal motilitystimulant, sedative drug,
antidepressant, and/or antianxiety drug.

Examples of the "gastrointestinal motility stimulant”™
20 include domperidone, metoclopramide, mosapride, itopride,
tegaserod, and the like.

Examples of the "antidepressant" include tricyclic
antidepressants [e.g, Doxepin, Imipramine hydrochloride,
Amitriptyline, Clomipramine], tetracyclic antidepressants

25 [e.g., Mianserine, Setiptiline, Maprotilinel, S8SRI [e.g.,



Cl otiazepam Etizolam Hydroxyzine, Al prazol am

Fl udi azepam  Chl ordi azepoxi de, C oxazol am

Cl orazepate, Oxazolan], serotonin antianxieties
[e.g., Buspirone, Tandosplrone] 15 and the like. In
addi ti on, the conpound representéﬁ by formula (1) or
a salt thereof may be used in conbination with the
follomﬁng drugs. (a) 5 FW3 receptor antagonist: for

exa Iasetron al onosetron, al osetron, ,
o 2o BUTBHC BRps et 1 GHE LT dBun: e, CAPARFOLr on, Citalopram,
tro isetro ondansetron an ndi.setron; (| ,
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g!%%(Zth h %%L&E % dlpgﬁ%lanx1ety drug" include GABA-A

ri done and levosu%g%é:??cél;Ferotonln 2

10 agonistic antianxieties [e.g., Diazepam, Flutazolam,

Lorazepam, Ethyl leoflazepate, Flutoprazepam, Mexazoclam,
Clotiazepam, Etizolam, Hydroxyzine, Alprazolam, Fludiazepan,
Chlordiazepoxide, Cloxazolam, Clorazepate, Oxazolam],

serotonin antianxieties J[e.g., Buspirone, Tandospironel,

15 and the like.

In addition, the compound represented by formula (I}
or a salt therecf may be used in combination with the
following drugs.

{a} 5-HT3 receptor antagonist: for example, dolasetzron,

20 palonosetron, alosetron, azasetron, ramosetron, mitrazapine,
granisetron, tropisetron, E~-3620, ondansetron and
indisetron;

{b) 5-HT, receptor agonist: for example, tegaserod,

25

mosapride, cinitapride and oxtriptane;

{c) laxative agent: for example, Trifyba (trade name),
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nmor phol i nyl ] met hyl ]-1, 2-di hydro-3H 1, 2, 4-tri azol e- 3-0n
e (MK-869), I|anepitant, dapitant4§nd 3-[[ 2- met hoxy-5
15
(trifluoronethoxy)phenyl ] net hyl am no] - 2- phenyl - pi perid
ine (2S, 33) (f) vanilloid receptor 1 antagonist: for

exarr_pﬂ,)((aIj ogdf gﬁlrad angalcf‘\/\i)70§4g§ 1 (9 %Iarel I#fﬁ %%Oogrel (trade

agoni's fohorefin an

h) AchE I t f 33
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d e,
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antag 'St 8%§5mf§gnpl%ECégtog]feQﬂk% %ﬂgs@nd for example,

O g- 3 cannabi noi'd“recept or oni st: for

pomias TR o S M e il (o
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(conc i t rugs) ree
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timng o m ni stration 10 proph ic or

therapeut| g ggent for irritahle bgpel syndrome gf the 7_(3,5-
ugs

pr esent ivention and the concom tant dr
bis(trifluoromethyl)benzyl]-8,9,10,1l-tetrahydro-%-methyl-

10 5-(4-methylphenyl)-7H-[1,4]diazocino{2,1-
gl {1, 7]lnaphthyridin-6,13-dione, 5~[[(2R,35)-2-[(1R)-1-[3,5-
bis{trifluoromethyl)phenyl]ethoxy-3-(4-fluorophenyl)-4-
morpholinyl]methyl]-1,2-dihydro-3H-1,2,4-triazole-3-one
(MK-869) , lanepitant, dapitant and 3-{[2-methoxy-5-
15 {(trifluoromethoxy)phenyl]methylamino] -2-phenyl-piperidine
(25,38);
(f) vanilloid receptor 1 antagonist: for example, AMG-517
and GW-705498;
(g} ghrelin receptor agonist: for example, capromorelin and
20 TZP-101;
(h) AchE release stimulant: for example, Z-338 and KW-50092;
(i) CRF antagonist: for example, CP-316311 and TS-041;
{j) vasopressin antagonist: for example, SSR149415 and
SRX251;

25 (k) glucocorticoid receptor antagonist: for example,



is not limted, and these can be adm nistered to the
subj ects sinultaneously or at different tines.
Exanpl es of admi nistration forns include 15 (1)

adm ni stration of a single preparation obtained by
formul ati ng the nel atonin agonist4%o be used in the
present invention and concom tant drug
sinultaneously, (2) simultaneous admnistration via
the sane adm ni stration e of two preparations
obt aiegPBy SFEP fuf A Q&Pt%é§%920 mel at oni n agoni st to
be us d in th% gre ent invention and oncon1tﬁnt qf“%ﬂc CPp-
r espe i&@ﬁ?a (8718 e parak B adid i stratiBn F

i nter stratlon route of two
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g itratlon via different routes of two

%rep P4t i ons obt ai ned by formulating the melatonin

agoni st u in th prese t.inventi.on, and . e
conconita ea?udftgﬁkp% GelVo% {B) ShpAFafdon (concomitan
adm nj stration t an |nterval via_different t{é&ff?ségbeptable

two Prefar affen8obt & REd BY™f SF nfil BETFHY THE

nelatoq}n agoni st to be used in the present invention
and offcom t ant drug respectively (for exanple,

admi ni St r?tl Oth N tgeseor d%r Of FCOTTEOU%%HS 1tsggation of the
pr esent i nVenti'oi 16°E6Acom drug, or inthe

(Snverseﬁgr gg%igndoéhe 444%peut@%sag8egé Cf%%“”gffygable bowel
ug Fea € appropriate
syndrome of the present invention and the concomitant drugs
is not limited, and these can be administered to the
subjects simultaneously or at different times.
.Examples of administration forms include
15 (1) administration of a single preparation obtained by
formulating the melatonin agonist to be used in the present
invention and concomitant drug simultaneously,
(2) simultaneous administration via the same administration
route of twe preparations obtained by formulating the
20 melatonin agonist to be used in the present invention and
concomitant drug respectively,
(3) separate administration at an interval via the same
administration route of two preparations obtained by

formulating the melatonin agonist to be used in the present

25 invention and concomitant drug respectively,



sel ected on the basis of the clinically used dosage.
In addition, the conbination ratio of the conpound of
the present invention and concomtant drug can be
appropriately 15 sel ected dependu&g on a subject to be
adm ni stered, an adm nistration ut targeted

di seases, synptons, conbinations thereof or the |ike.
For exanple, when the subject to be admnistered is a
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content Ogogeggrof concomitant drug can be appropriately
selected on the basis of the clinically used dosage. In
addition, the combination ratio of the compound c¢f the

present invention and concomitant drug can be appropriately

15 selected depending on a subject to be administered, an

administration route, targeted diseases, symptoms,
combinations thereof or the like. For example, when the
subject to be administered is a human, the concomitant drug

may be used with an amount of (.01 to 100 parts by weight

20 based on 1 part by weight of compound A. In case of other

25

melatonin agonist, dosage of the concomitant drug can be
decided according to compound A.

The melatonin agonist to be used in the present
invention can be safely administered crally or parenterally

{e.g. topically, rectally, intravenously etc.) as it is or



mel at oni n agoni st can be deci ded according to conpound
A. The dose of the nelatonin agonist to be used in the
present invention differs depending on nel atonin
agoni st to 15 be used, admnistr {lon subj ect,

adm ni stration route, and the Iik For exanpl e, when
conpound A is admnistered to an adult as an oral
agent, the dose is about 0.0005 to 2 ng/kg body

MEIght preferabl about .0.001 to bhody .
wei ght® nor pre?%?ar%“i“if_’ua ouq 0. Olccfmg%fl%l/)ﬁlg bodif¥ed  wWith
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resuffin Fan material I's crus d
by 1.5 wn%h%ugggkggtsng%mpound A in the pharmaceutical
p
10 composition is usually about 0.01 tc 100% by weight based

on a total weight of the composition. The content of other
melatonin agonist can be decided according to compound A.
The dose of the melatonin agonist to be used in the
present invention differs depending on melatonin agonist to
15 be used, administration subject, administration route, and
the like. For example, when compound A is administered to
an adult as an oral agent, the dose is about 0.0005 to 2
mg/kg body weight, preferably about 0.001 to 1 mg/kg body
weight, more preferably about 0.01 to 1 mg/kg body weight
20 as an active ingredient. The pharmaceutical composition
may be administered once to several times in divided doses

per day. The dose of other melatonin agonist can be decided

according to compound A.

25 [Examples]




using a power mll apparatus to obtain uniform
granules. To the uniformgranules (3894 g) are added
corn starch (124 g) 15 and nagnesi um stearate (12.4
g), and the mxture is mxed to give granul es for
tabl eti ng. These granules are tab eted in a wei ght of
130 ng per tablet with a 7.0 m#i die using a

tabl eti ng machine to prepare bare tablets. The

obt ai ned gare tab

| ets .are rayed with a sol ut.ion of .
20 hydr oxJ fPopyl SEtTyi *08FToReee oo HRd B ERTdome detail
i1 i A P e e e e oho ek o §F & e Bxamples.
25000, t abl et ich are_  filmcoated table each
cont%qmeﬁ§r4sﬁ% %fpfgﬁﬁgﬁnEQKeﬁg?ontdﬁieFO ﬁdjﬂﬁJFﬁb Ry these

pres%&gggh%g shown in Table 1. 25 [Table 1) 53
Conposi Fon Bl ending Quantity (ng) Conpound A 4.0

actose 101.6 Corn Starch 20.0 Hydroxypropyl
Cellulose 4.0 5 Magnesium stearate 0.4 Bare Tabl et

130. | | cel I ul 2910 3.74
Copo%ir\?%%g)%gr?g%q&rfet hyl cel | ul ose

_ one aniumoxide 0.5 Yellow Ferric
Oxi de 0-0%om5853é &3§190 g), lactose (4064 g), and corn starch

(640 g) are mixed uniformly in a fluidized bed granulation
dryer, and the mixture is granulated with spraying a

1b solution of hydroxypropyl cellulose (160 g) in water in the
dryer, followed by drying in said drier. The resulting
granulated material is crushed by 1.5 mm¢ punching screen
using a power mill apparatus to obtain uniform granules. To
the uniform granules (3894 g) are added corn starch (124 g)

15 and magnesium stearate (12.4 g), and the mixture is mixed
to give granules for tableting. These granules are tableted
in a weight of 130 mg per tablet with a 7.0 mm¢ die using a
tableting machine to prepare bare tablets. The obtained
bare tablets are sprayed with a scolution of

20 hydroxypropylmethylcellulose 2810 and copolividone wherein
titanium oxide and yellow ferric oxide are dispersed, in a
film ceating machine, to give about 25000 tablets which are
film-coated tablets each containing 4 mg of compound A per
tablet and having a prescription shown in Table 1.

25 [Table 1]




10 Test Exanple 1 (Action of conpound A on

vi scerosenditivity) [Method] For the experinent, 7 to
8 week-old male SD rats (CREA Japan, Inc.) were used.
Under ether anesthesia, the 15 r #s were sutured with

a force transducer (F12-1S-SL, St

Medical Inc.) on

t he abdom nal oblique nuscle, and used for the

experinment after waiting at | east one day or nore

post opetdbisyeliynf or recovery of the ani pBésdiAft@iantity (mg)
fasting for 18 hours, 1 % acetic acid was 20

i nsti IY¥®IC % he colon to produce a hypersendi?ive
conditioqﬁﬁghe hour after the instillation of acetic

aci d, "%

1l oon was inserted into the colon}

ed
and ca oni% di stensi on stinmulus was | oaded fgﬁ &0
i

m nut e’ By

"AfC4ti ng 54 the ball oon. The col

di st ensi on sti nul us oaded two times before and
afterqgﬁwpﬁﬁgfpgy'oﬁgﬁfuL%ﬂ%ound A, and the obs®rved

e

S

ntrg@%%gn.nunbgr of , the abdom nal obli que scle

€31 "Fha

c PBEGFT was expressed as inhibftfon 5

per ceptreDetpBI®E Nati on of the abdom nal nusci®s .o
contractjon was conducied with the naked eye and
wavef oTEFYPEPREIME HanstRicerlosCorrpdind A was - 74
suspended . i.n a 0.5% nethyl cellul ose, and

adm ni"$P&r&d18PARIy with a vol une of 4nl/kg 30°mihutes
10 befqgre the second col oni c di stension stinul§§5(0.3,

3 and T4GRgPRgYEICe

10

15

20

Yellow Ferric Oxide 0.01

Tctal 135.0

Test Example 1 (Action of compound A on viscerosenditivity)
[Method]

For the experiment, 7 to 8 week-old male SD rats
(CREA Japan, Inc.) were used. Under ether anesthesia, the
rats were sutured with a force transducer (F12-15-81L, Star
Medical Inc.) on the abdominal obligue muscle, and used for
the experiment after waiting at least one day or more
postoperatively for recovery of the animals.

After fasting for 18 hours, 1 % acetic acid was
instilled into the colon to produce a hypersensitive
condition. One hour after the instillation of acetic acid,
a2 balloon was inserted into the colon, fixed, and ceolonic

distension stimulus was loaded for 10 minutes by inflating




[Result] The result was shown in figure 1 (n=4 to 5,

**P<0.025 vs. control group, Wllianms test). As is

clear fromthis 15 figure, conpound A shows a

dose- dependent significant inhibition action on

vi scerosensory response. Test Exalfple 2 [Method] 20

For the experinent, 10 week-old nmale Wstar rats (SLC)

were used. Conpound A (0.3, 3, 10 and 30ng/kg) or a

vehicle (control group,. 0.5% net hyl cel | ul pose) was

adni ('St ?éhoﬁ?alﬂiﬁ V&P‘ilt?”a}cd&%étS SARR/ Kt diSertoaded two
15 m.nutes, a restraint stress was | oaded. Feca

pel | ELESFerETE5 e & df 2 HOUTS HerPhe hegt iRy 2+ and
of the restraint 55 stress |oading, and the punber of _

f eced i Ra O PEGHTERd, SHT  25aaPR SHT0RE 197 RoF naPagFofpl obliaue
rats were left in their _individual cages wthout a

n e
aft ePURANT nI'SEr BPFBRC0f TRRMSIELL dIfF (HETRITEEr o6f Lopibition

feces for 2 hours was counte Furt her, .a study

.5 on .
nor nRF 08P bealF b e E1E © iU RGeSy tract ton

before the e riment, t rat wer e kept in a_.cage

and HBEUSTEHHE €8 UHe e BaGr PRFeSoon ¢ PO, "G SChedsyt foree
of exgerigent, conpound A or a vehicle (contro

gr oupI 3BS85 Rkt hyl cel | ul ose) was 10 adni ni st er ed

orally w

h a d f am/ka, fter 15..ni ,
t he rreasu{;%rﬂ@?ﬁ&g?p‘ggfaéscasﬁ%ﬁr\%%g %nﬁea%mﬂ?% Vicellulose,

Pﬁr?lgég?%ﬁ}cn?ﬁfs?té"r’aesd counted two hourg atter the 1o 30 minutes

10 before the second celonic distension stimulus (0.3, 3 and

30mg/kg) .
[Result]
The result was shown in figure 1 {(n=4 to 5, **P£0.025

vs. control group, Williams test). As is clear from this

15 figure, compound A shows a dose-dependent significant

inhibiticn action on viscercsensory response.

Test Example 2

[Method]

20 For the experiment, 10 week-old male Wistar rats

25

{SLC) were used. Compound A (0.3, 3, 10 and 30mg/kg) or a
vehicle {control group, 0.5% methylcellulose) was
administered orally with a dose of 4ml/kg, and after 15
minutes, a restraint stress was loaded. Fecal pellets were

retrieved 2 hours after the beginning of the restraint



of neasurenent, and the result was expressed by the
nunber of feces per two rats. 15 [Result] The result
was shown in figure 2 (***P<--0.001 vs. nornmal group
(Student's t-test), #P<0.025 vs. ntrol group
(Paranmetric Wllians test) and fi% re 3. As seen from
figure 2, conpound A inhibited significantly the
restraint 20 stress- induced defecation in the 30ng/ kg

adn1n|stered r ot her _han S is clear

fr om T3> Q%daﬁal Egsaﬁﬁg'eﬁaé)no e?%%iﬁ?? gounted. In
even i the adn1n| tratlon ! k 25 Test . .
Exanrﬁ%i%lf&rrpaa?lzfﬁ'ﬁ I%?&r%il rr}g I\/g?ﬁod]weéfpelreft ng? thelr

d d T t Ex
foager HERECR S %%%%%ng?«%&gu}aifaa& il L%ﬂpoudfa“ifseﬂf“atm oz

adm ni st.er.ed oral Resul t]. The result

in figureE (@p%ngﬁ Bﬁ%b%r Ogrﬁﬁfﬁh f%ﬁouph%ﬁf ggwbounted
-test)). hown in fi atonin

%nhibit t IF%?fralﬁt F?é |nducedm£gefec |on |n as also

t he 10 a d 30y [k rgqn1nlz&%ﬁébggbréothgd%& r%hent, two rats

App|| qﬁf Ac I ng present inve

g;ggp%' actig sPoui hhel aReL! ©REeN cl Qe dddd ! %%' etRQW%easumng

condition. On the day of experiment, compound A or a
vehicle (contrel group, 0.5% methylcellulcse) was

10 administered orally with a dose of 4ml/kg, and after 15
minutes, the measurement of defecation was commenced. The
number of feces was counted two hours after the initiation
of measurement, and the result was expresséd by the number
of feces per two rats.

15 [Result]

The result was shown in figure 2 (***P<0.001 vs.
normal group (Student's t-test), #P<0.025 vs. control group
{(Parametric Williams test} and figure 3. As seen from
figure 2, compound A inhibited significantly the restraint

20 stress-induced defecation in the 30mg/kg administered group.
‘On the other hand, as is clear from figure 3, normal

defecation was not inhibited even in the administraticn of

30mg/kg.

25 Test Example 3 (Comparison Example)



57 CLAIMS 1. A pharnmceutical conposition for a
prevention or treatnent of irritable bowel syndrone,
whi ch conprises a conpound represented by fornul a
(1): Rz (CH2)mO O AY> B-R _5 X werein, Rl
represents an optionally subst i t tt%d hydr ocar bon
group, an optionally substituted am no group or an
optionally substituted heterocyclic group, R2
repr?ﬁ?n%s ? hydr ogen atom or an optionally
substi'fafed’ 10 hydr ocar bon group, R3 represents a
hydr ogen_at om an_opti onal I itute

| bst . hyd b
ot oup of EARCBITT OhaT1S SATBSEt (PEdREPEPbRY 1] deot Example 2,

Xr ts. CHR4, NR4, S in, R4
oo O bahp L Sohe I kBT ran Apan Taoase) onab st bl oBfpouna »

substi tuted, hydrocarbon .group or hydroxyl group), Y
reprggén?gmtfyiﬁf%ﬁér@rqg&iﬂ- represents a single bond

or daqubl e nd, ring A represents an optionally
E%ubsﬁ#FﬁPéE?S to 7- 20 nenbered heterocyclic ring

Contalnlnghgn LY EE" %ggnjshown in figure 4 (***P20.001 vs.

normal group (Student's t-test)). As shown in figure 4,
melatonin did not inhibit the restraint stress-induced
defecation in the 10 and 30mg/kg administration.
10
Industrial Applicability
Acceording to the present invention, a prophylactic or

therapeutic agent for irritable bowel syndrome is provided.




58 ring B represents an optionally substituted

benzene ring, and mrepresents an integer of 1 to 4,

or a salt thereof. 2. The pharmaceutical conposition

for a prevention or treatnent of _irritable bowel

syndrone according to claiml1, 5 erein the conmpound
represented by formula (1) or a salt thereof is
(S)-N-[2-(1, 6,7, 8-tetrahydro-2H i ndeno[ 5, 4-
b]furan-8-y|)ethy|]propionanid% ATRS A nethod for a
prevention or treatnent of irritable bowel syndr one,

whi ch, conpri Lnistering an effective 10 _anpunt .

of 5 Conpend FEaF SERkT AL by YO E 1 ) TorRpa( BrSvention o
[ H/Ri mO. AL.Y B, .- X _wherein, : .

epr ot SR ok 1 ek ParLBeelh: sl Shour bcagh comerises
gr oup ti LI stitut am .group or an

optiéﬁ% ﬁﬁghﬁgggfﬁ gggﬁe%%r%%§c:V% b oup, 15 R2

represents a hydrogen atom or an optionally

substituted hydrocargén group, R3 represents a

hydr ogen atom an optijonally substituted hydrocarbon

group or an optioiinN subsRilt ut ed heterocyclic

(CHz)p O
0 A 1
! 3
N
R
5 X
wherein, R represents an optionally substituted

hydreccarbon group, an optionally substituted amino group or

an optionally substituted heterocyclic group,

Rr? represents a hydrogen atom or an optionally substituted
10 hydrocarbon group,

R’ represents a hydrogen atom, an optionally substituted

hydrocarbon group or an optionally substituted heterocyclic

group,

X represents CHR*, NRY, CO, O or S (wherein, R® represents a
15 | hydrcgen atom, an optionally substituted hydrocarbon group

or hydroxyl group),

Y represents C, CH or N,

represents a single bond or double bond,

ring A represents an optionally substituted 5- to 7-

20 membered heterocyclic ring containing an oxygen atom,




group, 20 X represents CHR4, NR4, CO, 0 or S (wherein,
R4 represents a 59 hydrogen atom an optionally
substituted hydrocarbon group or hydroxyl group), Y
represents C, CHor N, ------ represents a single bond
or double bond, 5 ring A represen?% an optionally
substituted 5- to 7- nenbered heterocyclic ring
cont ai ni ng an oxygen atom ring B represents an

optional ly substituted benzene ri nd .m represents .
an i mdger® of S YT Y5 Gi° aO%%Wnat]ﬂgfr esol‘i‘%.sdu?gut?ﬁe%enzene ting,

met hod for a preventio t t t di to 1
Cl ai 8, FWRGPBFASEhG COrUUiAS & ot dsAt 40 By T ol huf & nezeot-

gg-%'[Z?F :aegfﬁlg%r_‘eﬂgagfe:uath%&llo_%?_rlr_lposition for a prevention or
- ComGtier bp eoht ELEy~ (M SUCTy TRoSCRE PR GFf < aim L.
ot 1 OGS S 560 (P g A OER BORC oP SufErATe 117 o @ salt
O s hotha ooy 28 SN2 Br AR 9L e20aRPLEEM A dndeno s, 4
b]furan-8-yl)ethyl]propicnamide.
3. A method for a prevention or treatment of irritable

bowel syndrome, which comprises administering an effective

1¢ amount of a compound represented by formula (I):
R2
l
AN
(CHy)p O
o A4
", 3
@ "‘. R
X
wherein, R! represents an optionally substituted

hydrocarben group, an optionally substituted amino group or
an optionally substituted heterocyclic group,

15 R? represents a hydrogen atom or an optionally substituted
hydrocarbon group,

R® represents a hydrogen atom, an optionally substituted
hydrocarbon group or an optionally substituted heterocyclic

group,

20 X represents CHR?, NR*, CO, O or S (wherein, R! represents a
P




R2 represents a hydrogen atomor an optionally

substituted hydrocarbon group, 20 R3 represents a

hydrogen atom an optionally substituted 60

hydr ocar bon group or an optionally substituted

het erocyclic group, X represent “CHR4, NR4, CO, O or

S (wherein, R4 represents a hydrogen atom an

optionally substituted hydrocarbon group 5 or

hydr oxyl group), Y represents. C, CHor, N, ------

or S58re 58 B e P BoRHC o Sbtibl EUBGHE Lng A Tocarbon group
represents an optionally substituted 5- to 7- nenbered
heteP6cg¥aF8X¥ ﬁﬁ“&ﬁﬂVaining an oxygen atom 10 ring B
represents an optjonall ubstituted benzene ring,

and ﬁ\FSBF@E%ﬂYg %m(ﬁLféb r of 1 to 4, or a salt

thereof, for the manufacture of a pharnmaceutica
conpasii-rohtFBF St HraeventitGn P8Rt PRat Einte grond.

irritabl e powel syndrone. 6. The u according to

Cl o B3 hor i TG GonBBurtPt 4 Ay oSehebitpysd 5= o -

f | | |t thereof i S)-N-T2-
(1, oy Rsbets Mgt Tashe s%ak ] iy omvsen avom

yl)eEQXE]%r%%p%%%ghgg'an optionally substituted benzene ring,

L

and m represents an integer of 1 tc 4, or a salt thereof.

4. The method for a prevention or treatment according to
10 claim 3, wherein the compound represented by formula (I) or
a salt thereof is {(S)y-N-[2-(1,6,7,8-tetrahydro-2H~

indeno([5,4-b]furan-8-yl)ethyl]propionamide.

5. Use cf a compound represented by formula (I):
R2
|
AN
(CHz)m 0
A I
0 Y
o\ 3
(L )
X
15 wherein, R! represents an optionally substituted

hydrocarbon group, an optionally substituted amino group or
an optionally substituted heterocyclic group,

R? represents a hydrogen atom or an optionally substituted
hydrocarbon group,

20 R’ represents a hydrogen atom, an optionally substituted



10

15

60

hydrocarbon group or an optiocnally substituted heterocyclic
group,

X represents CHR®, NR®, CO, O or S (wherein, R! represents a
hydrogen{atom, an optionally substituted hydrocarbon group
or hydroxyl group),

Y represents C, CH or N,

represents a single bond or double bond,

ring A represents an optionally substituted 5~ to 7-
membered heterocyclic ring containing an oxygen atom,

ring B represents an optionally substituted benzene ring,
and m represents an integer of 1 to 4, or a salt thereof,
for the manufacture of a pharmaceutical composition for a
prevention or treatment of irritable bowel syndrome.

6. The use according to claim 5, wherein the compound
represented by formula (I) or -a salt thereof is (S)-N-[2-
(1,6,7,8~tetrahydro-2H~indenc[5, 4-b] furan-8-

yl)ethyl]lpropionamide.



