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DESCRI PTI ON  PROPHYLACTI C OR THERAPEUTI C AGENT FOR
ATTENTI ON DEFI Cl T/ HYPERACTI VI TY DI SORDER Techni cal
Field 5 [0001] The present invention relates to a

prophyl actic or therapeupk§cRegSffoor attention
deficit/hyperactivity disorder. [0002] (Background of

t he I nv@WW@QIﬂt OEHTHWH@WT& tAGENE (PR IAIITERT ION
di sorder (ADHD) ﬁﬁ?lz?fid H%P%RQ%T%%T@ D%ESRDER
erd ‘cha Voosy

devel opnent al di'sor racterizéed Synpt ons

Tatthiasmlhydendctivity, inattention and inpulsivity.

For exanpl e, non-patent docunent 1 describes themin
&l . The disease is often found before and after

ent erifg $resehemenianyisahpel atberes oG Aprilee isuch
as staying still and the like increase. It is
Yrararduti cc aesitderfar tddtenthiondidafdss t /hyperagépgity disorder.
gddﬁ ogy, and includes cases with no suitable

| agHosi s but with simlar synptons. Although a
(Ferkapeuiricc ofmehkodnkaathoh) been est abl i shed at

present, imrovenent of 20 daily life_is sought b , .
pr escﬁ%n&ﬁoﬁ_ aF&QﬁBWeFﬁaFYV%%M%I?e(ﬁH%ﬁ_ is said
FOEHP I il eva16gRbhehl NG ¥OKSerStdHad A HeriTed by
used for increasing the arousal |evel to prevent

SRS SUah o8 AyPerpeoiEity . t Feabpsnaien janthdmpalsivity.
j treglr 5 re, Inf 5 ]

B4 Blapa e o OB epEoafERPAL] £ alol P AP A 1o Weain,
Bid etitdessd drs diyper foundi bgfonpuhisd vaftyediesdredeinly | s

waited in the di cal racti ce, non-patent docunent .
qleenian, sRooLHBEFe SRELeht FBRES S0 o Tiftaying still and
thPeraed iHdreadesor der i s Thérmak-&di | tis iMiddaadreak tae disease
Di agnosi s and Treatnment" Disclosure of the |nvention
% o anatd hetseleay  bpnehanf hyent | Rses 00hdt no suitable

diagnosis but with similar symptoms. Although a therapeutic
method has not been established at present, improvement of
daily life is sought by prescription of medicament that
enhances attention. For example, while a central nervous
stimulant is used for increasing the arousal level to prevent
symptoms, it is a symptomatic therapy and is not a curative
treatment.

Therefore, a therapeutic drug effective for ADHD
(particularly, medicament effective for
hyperactivity/impulsivity disorder) is awaited in the medical
practice.

non-patent document 1: Barkley, R. (2006). “Attention-
Deficit Hyperactivity Disorder, Third Edition: A Handbook for
Diagnosis and Treatment”

Disclosure of the Invention
Problems to be Solved by the Invention
[0003]

An object of the present invention is to provide a novel
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35 An object of the present invention is to provide a

novel 1 prophylactic or therapeutic agent for

attention deficit/hyperactivity disorder. Mans of

pIaiphivigctthe Brobhemapei00049 gentl hiso pragemit iionvent or s

have .conduct ed i ntensiyve géudies and found that a
GKQYPgﬁﬁggéﬁﬁéﬁlﬁﬁs?ﬁ “¥ollowing formula (1) or

Mea3@ brt BBNG9hg PRE! besbBEAY, (S)-N-[2-(1,6,7,8- _

t et rahydr o- 2H i ndeno[ 5, 4- b] f uran- 8-yl ) et hyl ] pr opi onam

[@8904(0general nane: ramelteon; hereinafter sonetines to

be zo, QbE;%'sélﬁ?.diﬁé?ﬁé’g?é"&?&@d@d&é&%‘r“i'&%&%é Bfudies

prophyl'axfs or "treatnent of attention

atef ifounchypataat cwinpyund sosplessenitad by redsulfiodd owtingh€ormula

conmpl etion_of the present jnventjon., K Accordingly, _the

(et PHEntIoRePer SEE5c1 G iTaI  (opyadty B ar o

theaRRbl0HagaREnb 06, ALLPALFHN-8-181) ethyl]lpropionamide

deficit/hyperactivity disorder, conprising a conmpound

(ospegsdnreachy reneltephil kexeynd Hoos]same tgmas( CF2PH 0

é%br%v%%teé agoggg%oggdmﬂ?rf%n éé%&%rﬁgywﬁﬁg.ggphylaxis or

group optional 'y naving ° su Sstituen (s), an anino

tyreamenyt odnakkgnhavnnde f sabsthyperddts)vidry alisorder, which

het er ocycl i rou tional Ly having substituent(s),
TRPULESE RPAEBReFORPORT boh 20 by RS s HELon:
opti 0@@|cbhfdﬁﬁk_l;ﬂ§)g tRE BHBSEmt B S ioREd1ntashydr ogen
atom a h%grocar on group optionally having

[Sdbst Proenyl3ytée arheberdryerie afFdip fopt iddiamtyon
&g?ﬁdﬂ%/h%%g§5EEE@EEQS&ngrder, comprising a compound

represented by the formula (I)
[0005]

RZ
i

[0006]

wherein R' is a hydrocarbon group optionally having
substituent(s), an amino group optionally having
substituent(s) or a heterocyclic group optionally having
substituent (s),

R’ is a hydrogen atom or a hydrocarbon group optionally having
substituent (s},

R?® is a hydrogen atom, a hydrocarbon group optionally having
substituent (s) or a heterocyclic group optionally having

substituent (s),
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Xis CHR4, NR4, CO O or S wherein R4 is a hydrogen
atom a hydrocarbon group optionally having
substituent(s) or a hydroxyl groug, Yis C CHor N

%5 i[s00@Rf, [WRNY8]CO,i ® arskngherbbndrorisa adoyhiregbandtom, a
ri A is a 5- to 7-npenbered heterocycl e containing an
TSR D95 GEBHP aRET DS bal 1 il Pt Pt qent O8) &
hyidr@=B1i graupenzene ring optional Iy having
sqbstltuent(s%, and mis an integer of 1 to 4,

Y(Rér &éirnkflt e Yo be also referred to as "conpound

[ bbﬁh, or a salt thereof as an active ingredient; [2]
the agent of the above-nentioned [1], wherein conpound

(1) is or asalt thereof is

@ S)=N=[-2- (1, 6,7, 8-tetrahydro-2H i ndeno[ 5, 4- b]
furan-8-yl)ethyl]propionam de; [3] a prophylactic or
olveigapeuti c agent for attention deficit/hyperactivity
disorder, conprising, as an active ingredient,
iSoRp&tAELEI PoBE arsal downks &ind.and one or nore 20

Ind LC t er ctjc
I i e
adefi entl/ hppéoagllyibyviny saulgeri tuercom)i,nati on; [ 4]
r%%% %gﬁg;agéﬁﬁggﬁgfg%géP%g%ié¥§¥£J:ﬂdvfggegﬁbgtgggggg?g), and
m( $5- Bin[ Zn€dgbr7o8-1ets ahydiedH ridffter to be also referred to
i ndeno[ 5, 4-b] furan-8-yl)ethyl] propi onam de; [5] a

aFet ROBPPBRAt hé) Pt opPyl axsaslorthareaies agf agtisnt ipgredient;

[@3fEﬁktéB¥H€r§§t£Nétﬁbé@éﬁmékﬁioﬂéan¥ﬂ]§i%ﬂere&n e m%ound (I)
adm nistering an effective anount of “conpound ( ? r
og sabtltheheotofolia 0@t [2- ( Indd,uditng eurmydro—2H-

. inafte h 3 t he nmet hod of the
l%@%@éﬁﬁé%f%5%%gaﬁg??;%&%ﬁhgﬁﬂgﬁﬁﬁﬁﬂﬂﬁ?l V) or a salt
[BhernepkobBy Syt N[ @r (dhérap8rtiiet raaferdy Fo2Hattention

i ndeno[ 5, 4-b] furan-8-y|)ethyl]propionamde; [7] a .
dﬁgﬂﬁéaybﬁPeF%%thbE% LG (GERTESHJof 25t EBNBFBAVE

iﬂ?&%@ﬁbhﬁypﬁbﬁﬁéﬁ%&tYIﬂh%PQQQ&ﬂi?QﬁE&%%EUgand one or more
a

m ni stering an
kinds of medicaments selected from other prophylactic or

therapeutic agents for attention deficit/hyperactivity
disorder in combination;

[4] the agent of the above-mentioned [3], wherein compound (I)
or a salt thereof is (S)-N-[2-(1,6,7,8-tetrahydro-2H-
indeno[5,4-b]lfuran-8-yl)ethyl]propionamide;

[5] a method for the prophylaxis or treatment of attention
deficit/hyperactivity disorder, comprising administering an
effective amount of compound (I) or a salt thereof to a mammal
(including human: hereinafter the same);

[6] the method of the above-mentioned [5], wherein compound
(I) or a salt thereof is (S)-N-[2-(1,6,7,8-tetrahydro-2H-
indeno[5,4-b]lfuran-8-yl)ethyl]propionamide;

[7] a method for the prophylaxis or treatment of attention

deficit/hyperactivity disorder, comprising administering an
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effective anmount of conmpound (lI) or a salt thereof,

and one or nore kinds of nedicanents selected from

ot her prophylactic or therapeutic agents for
eftfleentiivenagebinti 6f hypepaatd v(l)y i sorsddre thereof, and one or

nbi t t 8] th t ho f th
My S RER, PonBaaE IPTC by S A AePEToprRBEgLACTic or
thieesgelitie & Enﬁ%[gof1a@%éhé&éﬁ“déﬂﬂﬂyﬂyﬂy?érafgfv1ty

i ndeno[ 5, 4-b] furan-8-yl)ethyl ] propi onani de;
d@@@g@@ﬁdlplyomblaaga@m t%e&é@ﬂmmﬁhruse as a

[ggoﬁﬁﬁlﬁ%Ehgd 8¥i % gﬁﬁ&glﬁé %(ﬂ% t%%%&%?ﬂ compound

ficit/ hyperac |so
CS)ON—szélt6tHe8ebéttﬁhyﬁrfN2k$+Mﬂ&hdL@—éehkbhyaBOSQH—
g %p%?glona de for e as a prophylactic or
HEBRTOTHE) &R T4 hy per act i vi ty

[@l]s%bﬁl@bun[illl copPLUESh £ Iah@fe@f S ot dsléera%ofa bebpHS€actic
as a prophylactlc 15 or therapeutic agent for

oft ttastrreRVELE| ePenhypeF arttisntion dleforaddr/ hypgractivity
Eefoleell @tlon wi th one or nore kinds of nedicanents
selected from ot her prophylactic or therapeutic agents
[ﬂ@ﬂ SDPEHﬁQemldéfVp8%témmnhydﬁo*2H1nnﬁemmﬂﬁem b[| f2kan-8-

Sy LR P BT E G 19 AR dr B s PabE| Ehgpapeutic

rapeut hetedfebh dOFiadt ajdonndtaliiait dypenagtivity
|sorder in conbination with one or nore kinds of

[Hcédu EaRBANEds T bcPE R $?b?n@1%0fpr%y43§ctalscaoprophylactlc

g f
SR ERELE L2000, | BE ML EL A, gt ymgpactivity

da@wmdamd @h)CombansaiQHtWEﬁhﬂﬁné(HItﬂu¥qnhmmmstD@nmedﬁcaments
Rr yl.actic t her ti,c. agent_.for attenti

FaRCERY 85, Gefre veoarehi e P et dordthes or

aah@melﬁﬁnHE@meﬂtPﬂﬁieraﬁmiﬁd cOimaotad-;( 1) or a salt

t hereo 6, 7, 8-t etrahydr o- 2H

1@deﬁ§[5k2iéﬁ%éﬁgn éy??%ﬁ%ﬁﬂqﬁﬂwﬁﬁ q945 ﬁIéﬂfH§én 8-

yQQe%9§@@HBg EbhaRiad s&ttuddereof ﬂprHJT%CQﬁ%d%Qtkﬁ@rapeutlc
Fact ic or ther apeut ic agent for attention

am@ﬁmcﬁpﬁhypéﬁat¢©V|@9ftw%ﬁ%h&ﬂenaﬁumyuﬂnﬁﬁlﬁ@ddwmthlnne
d%%bqﬁﬁﬁégﬁ Qgg?ogngeg£Q%gRQtﬁi %§§§9cjﬁgﬂk% Selected
from other prophylactic or therapeutic agents for attention
deficit/hyperactivity disorder;

[13] use of compound (I) or a salt thereof for the production
of a prophylactic or therapeutic agent for attention
deficit/hyperactivity disorder;

[14] the use of the above-mentioned [13], wherein compound (I)
or a salt thereof is (S)-N-[2-(1,6,7,8-tetrahydro-2H~-
indeno[5,4-b] furan-8-yl)ethyl]lpropionamide;

[15] use of compound (I) or a salt thereof for the production
of a prophylactic or therapeutic agent for attention
deficit/hyperactivity disorder to be combined with one or more

kinds of medicaments selected from other prophylactic or

therapeutic agents for attention deficit/hyperactivity
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35 therapeutic agents for attention
deficit/hyperactivity 4 disorder; [16] the use of
t he above-nentioned [15], wherein conmpound (lI) or a
ddabtrdelereof is (S)-N[2-(1, 6,7, 8-tetrahydro-2H
i.ndeno[ 5, 4-b] furan-8-yl)ethyl ] propi gnam de; 5 and the
300 EOr P Db e hes MNATIT U D09 I The b eganpomboind (1)
orn¥enki N+ RE LY Hess a(evel [ pr ophy Gt t9ahydro- 28—
therapeutic agent for attention deflcyt / hyperactivity
igideppdeér 4-bi sunae-3-hel ) ¢ eyl IBriasfidbegddept i on of the
aw ngs.,[0010] Fig. 1 is a schematic presentation
agﬁogbggi g%bs on the wall and the position of the
Eliféeet of the Iesénapparatus, is wherein Ais a house

I@gg BL and BR are cue lanps, CL and CR are
[0 actable levers, and Dis a reward delivery

openi e pkb8en? 1SvéntH GPHRRAMS ot HaReNt beBpRllactic or
total nunber of reaction during trials (conparison
therapent SFRagPNEatofc attealt iogr depycandhvikyrageivitpy disorder,
(o] [ graph show ng transition of the nunber of
agng8§th§ﬁ§mers (conpari son between SHR- SP r at
Birdelfit Dekcgipupdn ehdctWMKYratingsig. 4 is a graph
gg Lng transition of correct answer |atency
[? ﬁ%arison bet ween SHR-SP rat (control group) and VKY

25 rak)qg.Figisbal ScriedH &h fig@@r{t@t_tib@n%hbmﬁgoﬁaﬁﬁg on the
total nunber of reaction during trials gconparlson

wgedweeA SPR-Bpsihion (ebrthellegfoupt dhe SERESPPparatus,
Lt we.:dr r Fig. i '
whB28lhi Xe;d %g?ﬁ\égﬁﬁ%%népr, oﬁg §ﬁd B, AL anle 3%?@9@9 Cp and Cy

transition o 0 cofrect ans
afreomparasbabbet Weear SHRIBP I dits (ecortwagld geddpkryanodening.

R e RS Y ) B I 1 e of
reaction during trials (comparison between SHR-SP rat (control
group) and WKY rat).

Fig. 3 is a graph showing transition of the number of
correct answers (comparison between SHR-SP rat (control group)
and WKY rat).

Fig. 4 is a graph showing transition of correct answer
latency (comparison between SHR~SP rat (control group) and WKY
rat).

Fig. 5 1s a graph showing transition of the total number
of reaction during trials (comparison between SHR-SP rat
(control group) and SHR-SP rat (positive drug group)).

Fig. 6 is a graph showing transition of the number of
correct answers (comparison between SHR-SP rat (control group)
and SHR-SP rat (positive drug group)).

Fig. 7 i1s a graph showing transition of correct answer
latency (comparison between SHR-SP rat (control group) and
SHR-SP rat (positive drug group)).

[0011]
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| at ency (conparison between SHR-SP rat (control group)
and SHR-SP rat (positive drug group)). 35 [0011] 5
(Detail ed Description of the Invention) Conpound (1)
(@t ad 12all Detsbeﬁ.ﬁ’of_oﬁr@f detlseribeshtdiordetail  in the
follomﬁggsHln t he above-nmentiqoned formula (

hydr of& nds (&t ot opt FdHal theaeah ﬁ&es§€§9%ﬂéﬁﬁt%%)detall

i8Nt #919HQAY¥Rg. optional Iy having substituent(s) or a
het erocyclic gioup optionally having substituent(s),

R2 isla h?ér@@@ﬁeam©mtt¢n%dh@dmndarddn,gﬁéups a hydrocarbon
0 n stiqt t(s i_s.a hydrogen

By PR A St Ban Y o ST ST ) ot g 4808

o@lth@haﬂﬂl@rnhésin@r s@bé‘rlei’ﬁﬁem:tycé i cmgraomt@mblcgaahl:ygroup

havi n supsti tuent ( X1is CHR9 NH4, CO, O or S

QHE%PQ%H ¥l%gh§8?% briertold) a hydrocarbon group

R@P%iOQa%%d 5@%@'3%6%”3%{& ?@r%%%rBBnagkéugygﬁﬁgﬁﬁally having

S@bﬁ@ﬂéuﬁéﬁ&sbr a double bond, ring Ais a 5- to

op?gong$§§m%§J?%§%éﬁL§§%gg&%l% ?gnrﬁﬁgxégogtl IhaVlng

smbsglmpEnoma Igrhavhémpfn&yﬁlidugﬁdﬁ@,opaﬁdnaﬂuyShaﬂlng
%. ger to 4. 25 Preferably, when X is CH2, then
¢ Sz u8P [0014] In the present specification,

XE&@”QHRS Qﬁ#th@O "By di0sayRePe 95 0P Ok hl8rogen atom, a
hydrocarbon group optionally havin substltuent(s)"

hiyﬁéloﬁéébaﬂ grPpmatPel oyt bt ditimay tiggeat(s) or a

Coapt turated hydrocarbon group, an aronatic
hﬁgg % g foup and the like, with preference given

YtdstﬁoséH or N,
[0012]

[0013]
is a single bond or a double bond,
ring A is a 5- to 7-membered heterocycle containing an oxygen
atom and optionally having substituent(s),
ring B is a benzene ring optionally having substituent(s), and
m is an integer of 1 to 4.
Preferably, when X is CH,, then Y is C or CH.
[0014]

In the present specification, examples of the
“hydrocarbon group” of the “hydrocarbon group optionally
having substituent (s)” include an aliphatic hydrocarbon group,
a monocyclic saturated hydrocarbon group, an aromatic
hydrocarbon group and the like, with preference given to those
having a carbon number of 1 to 16. Specifically, for example,
an alkyl group, an alkenyl group, an alkynyl group, a

cycloalkyl group, an aryl group and the like are used.

6



10

15

20

25

30

35

having a carbon nunber of 1 to 16. Specifically, for
exanpl e, an alkyl group, an al kenyl group, an al kynyl
group, a cycloal kyl group, an aryl group and the |ike

ar e upedferlbPeetesmbl @s e;@rmieeS‘ajﬂcytlhgrbabkyIlngimdqa"a lower

nclude a lo group and the like and
a&%é(ﬁrp%oua éamget%? kﬁkﬁr [FERIPEY h | C1dt ﬁ?fwl group
s@%%pﬁg’mb%ﬁ?i0pafhypUtﬁf@p?ﬁ“ﬂﬁgdﬁbopyiecbbﬂ&ﬁ' a8dbutyl,
tert-butyl, pentyl, hexyl etc., fhe like are 5
S\mCd@wy&sédd Pestebabyl @@rﬁﬂles hﬁXYtlh@tCalrkéﬁyll the like are
r lude a |ower al kenyl group and the |ike
wgﬁ%%efgfgéxanple a C2 6 alkenyl group such as vinyl,

1-propeeybrahkéyéxamﬁbafuﬁémﬁe “dlikeeryyt| gandp” 1nclude a
I sobutenyl etc., and ike are wdely used

Loheror Bbay S rorart e KA SRS PodR G
ah@:‘@%'ylabk}éﬁié' sGERURs apth$he 145&%@3@1 fan1examkBprépenyl,

al’kynyl group such as ethynyl, propargy
bll—tﬁméyﬁyﬁ asebutanyl ehe. 4 idnd dte vildes ﬁr@s@édely used.

Pref ebalbe, sxaopLesyofed e "ol aplioH 10U, B6kUERe 2

OWer cycl oa group an
me&mpbékyayi3g60upyah@atkgIlxkenqndaudbra@xampﬂeprangﬁ

cl obut yl cl openty] cycl ohexyl etc., and th
AR Ydr S RPBEFYCisRT.  BIETED bt RSty od 57 CPHRY L op G- and
teoup'kel BRELUGEIA1E0ud4d. aryl group such as phenyl
1-napht hyl, 2-naphthyl, biphenylyl, 20 2-anthry
etc. Paﬁéerﬁl@lﬁu REABRALES f @a@anﬁw&l%lﬁﬂﬁnwogpoubmlwe a

l%%rt :&?ull'ogﬁk ﬁ_eg%gﬁl %nc':l‘sl,erge 1qg31§ndAS ftolieexample, a Cs-g

subst ent t ydrocar on group"” of
cyinidredkaibgnogpoapchbps s oratlgptraws Ing ca/uﬁsihuttu’émt ¢s¥lopentyl,
2519 tlonaI%¥ has, .a halﬁ en atom(CFe1 fluorine,

o]

et i ABS TG PGy

ety , " E NN rEGroup, a

cyano pge@dRable BYEhPXys GF Oths \aarryzptgr@m:@al"l Ynclude a Ce 14
hal ogenat ed | ower al kyl _ group §%g an optionally
HroGeRaPedUEr 8SaPRGIY r ohpn%%frb fevRpthyl, biphenylyl,

chlenenat Ryl déﬁ&“@ﬁ@”ﬁi@&'an&r|fgﬂ‘%B%HEHQV'a.phenyl group
trifluoromethyl, 30 ethyl, 2-bronoethyl,

an® thet diifkeusireevhgely pesedf | uor oet hyl ,
[0015]

As the substituent that the “hydrocarbon group” of the
“hydrocarbon group optionally having substituent(s)”
optionally has, a halogen atom (e.g., fluorine, chlorine,
bromine, iodine etc.), a nitro group, a cyano group, a
hydroxyl group, an optionally halogenated lower alkyl group
(e.g., an optionally halogenated C;.g alkyl group such as methyl,
chloromethyl, difluoromethyl, trichloromethyl, trifluoromethyl,
ethyl, 2-bromoethyl, 2,2,2-trifluorocethyl, pentafluoroethyl,
propyl, 3,3,3-trifluoropropyl, isopropyl, butyl, isobutyl,
sec-butyl, tert-butyl, 4,4,4-trifluorobutyl, pentyl, isopentyl,
neopentyl, 5,5,5-trifluoropentyl, hexyl, 6,6,6-trifluorohexyl
etc.), a lower alkoxy group (e.g., a Ci-s alkoxy group such as

methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy,
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propyl, 3,3,3-trifluoropropyl, isopropyl, butyl,
i sobutyl, sec-butyl, tert-butyl,
4,4,4-trifluorobutyl, pentyl, isopentyl, neopentyl,

penbydokli f hegyopeptytc. heand tHe QiGkel)r,i Bhuam@hexytoup, a
etc.&, a | oner _al koxy group (e.g., a Cl 6 alkoxy gr oup
LR 8§e§53ﬁ%Yh6%§noé$ﬁH%? fpﬁbpoﬁqun§oﬁwop6 §Ylamln° group

s%h%xé mb8ADYARX Yo, Jupﬁgze/u%kt&exrélnoxxh%tQikeﬁnda di-
l'ike), an am no group, a mono-1ower al kyl am ho

lgwo@rpa(léygamlao NPROULCL (6. &l KA aﬂm—rﬁ?o @raérlrpla@uoh @soup such as
FREAAkERe SLEUL AR Seo ANdANE T Kehe) 2 € carponyy

afr no gr e. g, énrno

g sumbwas 51Hyn@ﬁfbonymrgxouﬁ a@hglaWEnGLgtalkyaﬂdarbonyl
t he Iike% aa carboxyl group, a | oner alk%IcarbonI

IFYEp SPENgaS ACTRY B APKRLUBIOGHA- - GPGupPsuch gs, a lower

a@@%&&barBBleoayouﬁtFe;ganQakﬂe|éﬂﬁ%&y—%a&%@ﬁ 1 group such as
koxycar bonyl “group (e g. Cl_6 al koxy-car bonyl

Hgﬁ@@pﬁ@@h%gl n@th@&mrw racrerycarbonyl ,

y to car. t _
SFERBPASBEROT Lot o B SHET B! S meflty Dy ¢ moro
lgmoupaaaygcarhamopb g}e&pzﬂéq@ carhaﬂmyta6gamkplsuahbamoy1

as net hy carbano et h rba and th

DR SULDARS BRERY LR e R B 6T, Std, and the
1dike®]_& akkybwegagh 4 riHIQURL RS e.g., a di-C 6 alkyl-
di met hyl car banoyl, dieth Icarbanoyl is etc., and t

qarrﬂ@é)noyéngarayp cara@an@i/l dﬁgr%rdpfl(@r@amoafloeduotawFarbamoyl

r ba 0 ch
en%phtﬁgﬁca %aﬁg§ g e?@ 1%@% g??ﬂoufe 5 94 %Bciﬁ)aryl
cam@bmgyougrsuphsashp@engmenykuﬁﬂhdmdyletmaphtaylaaybomgyl
roup (e. a C6 10,aryl ox rou uch as nyl ox
Ao ngPoRs Rl e Dol st Chait Y 36vharbganatee | HetienyL,

nalpkyhear beayh anmkhRoa gy Depy (€:dhp @N g.9Pti %%'alryloxy group
hal ogenated Cl_6 aIkyI-carbonyIanrno group such_as

SYEBt YPaRPRBYLPEY f | tropbEeet sy arftfo Jet @1 cxtdopRé Ly ke)
h%rlo )éﬁ%at@[:loﬁ’é@wéﬁdaiﬁﬁloé%ﬁﬁl N6 oThe g

hydr ocar bon group dr ocar on group 25
O@pupoﬁéﬂVyhhévgﬁgaSo@s@ntL&ﬁRXkﬁcanthyﬂamen@ gooBp such as
afore nti oned nts

BT Pue bt BT R T T myirbePoah e an oxo
agioapp andhenet hekausherbofudde. substltuents is two or
fore, tge £§§Egg§£¥§nsé¥§ﬁét%ﬁyﬂ§ XWdrocarbon group
optionally having substituent (s)” may have 1 to 5, preferably
1 to 3, of the aforementioned substituents at substitutable
position(s) of the hydrocarbon group. When the number of the
substituents is two or more, the respective substituents may
be the same or different.
[0016]

In the present specification, examples of the
“heterocyclic group” of the “heterocyclic group optionally
having substituent (s)” include a 5- to l4-membered (preferably

5- to 10-membered) (monocyclic to tricyclic, preferably

monocyclic or bicyclic) heterocyclic group containing, besides
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be the sane or different. 30 [0016] In the present
specification, exanples of the "heterocyclic group"

of the "heterocyclic group optionally having
cambshihuemt(sbe onctwsleiamds dfo 114onmédmipreflerably 1 to 3)

h%greferablg to %#0 menber ed nonocyclic to

PEQCcRFEMS p7et %?% yf%%“r?o ASFE 6By c§R ?%Sifgen atom and
aheteraeystbs groupheontial Ni gy bashges, 8 SardeAPLMing

one or two kinds of 1 to 4 (prefera Iy 1to 3 hetero

gaPYRE CoRLatREHd £ riogs kden ROy nt@xﬁgbﬁt%r@n@toms
S r_at ik Eor

oBUeiBar koI o8 SR Ay i afep SXAPLL 8 i crogen

aabom siichoad het@r oBattmmnﬁ,s@l—e@:tre@—ffummlanlexy@enor 3-

ato | fur atom and a .nitroqgen_ atgom as 2-

ogroaiy Ry efivt B o8B AN e diRAD 251 97 oRuERefSedivy, 3-,

41- or2s- ngﬁa@ﬂfpl Izhnyzlﬂ & 5%1@rzo5;yqxaaol yh- 3r. 5-
4- or 5-isoxazo - or 5- thlazolyl 3-, 4-

isothiaehil kol yr,; &=, on 5opysa99lﬁlzo|%’r, =, 0B- 4oﬁayrazolldlnyl

4- pyrazal kd 2 Zo

21 ZXS ?lgz%ﬁ¥+az%9%g :%rlazoﬁi,igﬁﬂi Y EFLttr%%%%+§+

oandHPhettakelyh ﬁn@eum@rkmkaﬂrq;aymmmberedntanglggQup

besi des carbon het r 0 sel ect ed

PR B By Gen. S o2 TPt T atofoadAPEERERs Bgae selected

f@bﬁrrhnsaﬁpgeﬁSaQom, & Qi AupWiddy landNaoxideoden 3toMf such
yridyl, 2-, 4- or_15 5-pyrimdinyl, N oxide-2-,

4
a@rg54p9r|ﬁ¥dﬂmyrldyh S¥Ppifiaianyl “moEphoPYEYAyl, 2-, 4- or
5pb§§5hg599¥% “N- %X%ég 4k, —p%ﬁl%wpyrﬁﬁhgﬁﬁ anyl,

oxazin i azi'ny 1, 3- "thiazinyl,
tpup@paphnyinylr|marph¢llﬁylﬂnphpqxwdl@@z|ﬁyb, - or 4-

i d d I he |ik
pié%598¥¥rlEﬁ%$é¥¥$%¥%1l userI aé%nérouﬁ c%n?ay%fﬁg 5-

thesizdes1, cai ponaatom, ltﬁiazhdyﬂeﬂa} atrogspyeliaatedyl,
from an OXé gen atom a sulfur atom.and a nitrogen
r

PSP YFef Brabt 9~ & Roup BB Ed Y Gofdénsat bR’ of

plikecafer gpepti @ @ﬁlé £ e B-MBIPeSRMA S Ic%ataaﬁqnenebeéldes
two 5- or 6-nenbered ring groups optionally
ceghrai ALY, be@@désh@aérmrafaqmﬂnseﬂqc@em tfefp@r @napémen atom,

S%h%%h§dat%&g$%§naoﬁ%%@%béﬁ(%ECMP(%&%%%&a%ﬁgq]gnargup formed
nirtrogen a , SucC

by condensation of the aforementioned 5~ or 6-membered ring
and one or two 5- or 6-membered ring groups optionally
containing, besides carbon atom, 1 to 4 hetero atoms selected
from an oxygen atom, a sulfur atom and a nitrogen atom), such
as indolyl, benzofuryl, benzothiazolyl, benzoxazolyl,
benzimidazolyl, quinolyl, isoquinolyl, phthalazinyl,
quinazolinyl, quinoxalinyl, indolizinyl, quinolizinyl, 1,8-
naphthyridinyl, dibenzofuranyl, carbazolyl, acrydinyl,
phenanthridinyl, chromanyl, phenothiazinyl, phenoxazinyl and
the like; and the like can be used. Of these, a 5- to 7-
membered (preferably 5- or 6-membered) heterocyclic group
containing, besides carbon atom, 1 to 3 hetero atoms selected

from an oxygen atom, a sulfur atom and a nitrogen atom is
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as indolyl, benzofuryl, benzothiazolyl, benzoxazolyl,
benzi m dazol yl, quinolyl, isoquinolyl, phthalazinyl,
qui nazol i nyl, quinoxalinyl, indolizinyl, quinolizinyl,
pkeGe3@bnapht hyri di nyl, di benzofuranyl, carbazolyl,
acrﬁdlnyl phenanthrldlnyl chr omanyl ,

dth|a2|nyl phenoxa2|nyl and the like; and the

l'ke @%ntag Eﬁﬁgtléﬁeﬂ@e§ﬁétz%ﬁ% YRt brodReredroup” of the
(preferably 5- or 6-nenbered) heterocyclic group

@@rb;temon:anmbgsodEsoz@*alcmeat drpving @@shetteeotés offs

ect 3 from en ato a S r.atom a
HBhgEaatant 18 oLEEPerd o8- Lot adbnoohior e,
h&ubﬁhbgueaalhbaétthe, ‘helerocylkyd giroup' (ef gt hea Ci-6 alkyl
"heterocgcllc group optionally having substltuent(s)
IO SYRRI By BEERYL, naflbgen R e IFOPTOPYSri RBLY L,

l%fan%lyrie, seeteﬁtgf o8 NSy E)C, )per?c§1ow@1%x§llk>ékcgr OHRd the
(e group such ‘as neth yl, “et hyl

lpnk@pyl a r:s'@ép@iayyl boeyd @»sq)but%/ICs—eséfcfcﬂ@ﬁﬂtlkyl group such as

Jent n Xy d t k

lﬁgaﬁ??ﬁ grg e utgf %Y%%%gﬂl c ‘oa E&I gﬁggpgéﬁch and the
la.ScellQ ayabwptoaykyngyc@m;b yle.qyclomend wlkyaytl ghewyl such as
etc., .and th like), a lower alkynyl group_ (e.g., a
eé?Y@Y&I'an?FOBYBMb' sEJE‘PuP%%gY]et?Eﬁryl a“f‘gﬁﬁl@p#r%g' a lower
aﬁr]%@’rlglﬂroﬁbc gnd the, LikBleny |k stlckeny! vahAQUP allyl,
(e.g., a al kenyl group such as vinyl, allyl

h@@é@@ﬁ@ﬁf}b bbi}f—@]ﬁ% iselbirrny et o. ané’n&htehélk?ke) an
L kyl k
A2k @LUP Locg, Adtldlosbatlrhar gu oy

MGﬂhyﬂbeamya;ybhgneupyl(etg » 06d Ihearlilkegr,oap sugh gsoup

henyl ht t th
%Te%l C@"ggﬁﬁwagf%g%rsu%qk&a/%&e&g’g (gg gLﬁ}éﬁ(ﬁ_‘y% , and the

1alikgx ypréfreuppsch BEeRBt hgXyup Bf hoXybwed GR®O%y group (e.g.,
i sopropoxy, 20 butox I sobut oxy, sec- but oxy

Etéhﬁiﬁéﬁé%y grevp and R m@@QQXYféﬁjHP?Mo%yoﬁpéup isopropoxy,
Hﬁ? |ke %t%&¥|0é£c95998F§UC@e§§ BH@@Q%yeg&ci a%&nghe like),

| ower al kanoyl “group (e.g.,” forny
anlaiyﬁd@m gaanpomylggro@pasunndasqaaamwp Spﬁbpa@nyhenoxy etc.,

é%% 115§§°b“tX er afkan P égghﬁi é?g P ¥Jcarbonytb6
alkyl carbonyl group such as acetyl, propionyl, butyryl,
isobutyryl etc., and the like), arylcarbonyl (e.g., a Cs-10
aryl—-carbonyl group such as a benzoyl group, a naphthoyl group
etc., and the like), a lower alkanoyloxy group (e.qg.,
formyloxy; a Ci¢ alkyl—carbonyloxy group such as acetyloxy,
propionyloxy, butyryloxy, isobutyryloxy etc., and the like),
an arylcarbonyloxy group (e.g., a Cg-10 aryl-carbonyloxy group
such as benzoyloxy, naphthoyloxy etc., and the like), a
carboxyl group, a lower alkoxycarbonyl group (e.g., a Ci-g
alkoxy~carbonyl group such as methoxycarbonyl, ethoxycarbonyl,
propoxycarbonyl, isopropoxycarbonyl, butoxycarbonyl,
isobutoxycarbonyl, tert-butoxycarbonyl etc., and the like),
aralkyloxycarbonyl (e.g., a Cy.1; aralkyloxycarbonyl group such
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25 aryl -carbonyl group such as a benzoyl group, a

napht hoyl group etc., and the like), a | ower

al kanoyl oxy group (e.g., fornyloxy; a Cl-6

aal kehzgavkooyloxyyQretkp. SUﬂhiaSmﬁdﬁmﬁ QXWg, carbamoyl group, a

pfOplononx but | ox |sobut ryl.oxy etc., and the
merRey , @ }ﬁlr‘if g% pﬂy g)éogpcéeig , a mono-,

d’citybrcaﬁsb;omh@ ¥n8£@1up am@u cﬁﬁ) Q%%O)é|soéﬁloromethyl
napht hoyl oxy efc., and the |ike), car boxyl grou a
dll@hépr@mﬁéhyéar poh§lugrenat e .2, 2a 2etrgfluoroethyl etc.,

%t gé%cg?%ggnygnggggp (H%grbon3$$ |sop?%poE§LnglmlPo group.

abutexyeagbonyl , a msm@al@wammﬁlkymdmlno group (e.g., a mono-Ci_y4
et c. the Iike

rt- byt oxycar bon
a&iﬁlﬁ?ﬁ&?y@ﬁPBBnﬁgc?eaﬁ meékééﬁ“ff“hréi ﬂ&%&&grbgﬁgpylamlno,

1% %pwah\lnéo BSt PEAZVh ORI Do 8l 11 k8NY hhai-lower
, a car anDyI group, a nono-, di- or

atlﬁqylﬁatll@gegéoupwée al kyd Grdups (aélgflanamwgéoup gichogs
C 0 | or

P Sr SRERR, S de Ry b SR SR, P HTTERBY byt amino,
dntylamand, thethykethykmmxn@)qpumaaandwtﬁenduke)grauﬁr to 6-
an |n1 o gr an _am no group, nono- | ower, .

ehk fear B Eo (O HmolirlaY HrRdniRg . gPBThdes
o%t&%na&t%t ByHagh8Ooni etbydr@d i, Pr aRy|aMeh@ro atoms
i sopropyl am no, butylam no etc., and the like), a

sgileicérelr frﬁmk?ﬂaﬁ?(]ﬁ@e@r@%n( e gSUlfélmla-t@@ Aangl ﬁypaﬁrﬁaen
grQPReSBCh 35310 9'@Eﬁgﬁ% nln éh'ggbuty - oup such as

propylan1no d||sopropy
arstiyliety| amehodényl, Ewmkwlmﬁiny&»,pyxﬁblunyla pyrrolyl,

d cycllc a 0 0 cont n
PR ae YLEAPHOA=aE B arl SheS Pt ben PaFSh AT o fgronolinyL,
deleropat-edy ], splectigd, fmamﬂwmmmﬂ@n a]—sul fur
atomand a nitrogen 1ls ato - menbere
qgﬂﬂ%ﬂépﬁﬁ?ﬁénéﬂoﬁﬁcsucﬁn%sth%z¥$%Qﬂwnﬂn %%féﬂﬁ&@ﬁﬁpxy group

%y@r°|bdbn£|alE¥EéQEHD¥£ é&%&éﬂéﬂch dé“ﬂ&%H%léhedloxy,
pyrazolyl, i mdazolid Y pi peridyl, norpholinyl,

ailhmn@plypmdyepcwr adgilthwhiem)y,l A perdbsnll grjup, a nitro
SHUPRUBL LS SREChe, il a0 Al anedioc
sﬁﬂﬂxmke@edmpxya pabhyhenedyoxyp et . sulafehdyie gricke) , aa
hyd%ﬁé&& %ﬁ%é ?yg g%%gg éggggpﬁarmac?qg(gagiglsulfamoyl group
such as N-methylsulfamoyl, N-ethylsulfamoyl, N-propylsulfamoyl,
N-isopropylsulfamoyl, N-butylsulfamoyl etc., and the like), a
dialkylsulfamoyl group (e.g., a di-Ci_¢ alkylsulfamoyl group
such as N,N-dimethylsulfamoyl, N,N-diethylsulfamoyl, N,N-
dipropylsulfamoyl, N,N-dibutylsulfamoyl etc., and the like),

an alkylthio group (e.g., a Cie¢ alkylthio group such as
methylthio, ethylthio, propylthio, isopropylthio, butylthio,
sec-butylthio, tert-butylthio etc., and the like), an arylthio
group (e.g., a Cg10 arylthio group such as phenylthio,
naphthylthio etc., and the like), a lower alkylsulfinyl group
(e.g., a Ci-¢ alkylsulfinyl group such as methylsulfinyl,
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sul fino group, a phosphono group, a sulfanoyl group, a
nmonoal kyl sul fanoyl group (e.g., a nono-Cl 6
al kyl sul fanoyl group 25 such as N nethyl sul fanoyl ,

dihstiyl Suhi;apopkop it o Dpyh el frammyllsul finyl etc. and the
N-i sopropyl sul f anpyl N—butylsulfannyl efc.,.and th

1ikedy, o8 SAVAPRYF S0V} oFRUD ghnth « & (1008 AV 1EALGiny L group

ey LS UL aRDY Ly 8F 9Hp) , S digat ks ul Laaoyh
R G P hol ST Aol ™ N R R oD et gy, oAPthe 1ike)

aNINweirbei ysahl fapyl eteun thdy the IGikeplk¥dsaAfonyl group
al Ithlo a.Cl 6 Ithlo h as
Rt orr REs VIR EEPy Sttt iy Dutol TR e

Hmﬂylbhhﬁanylsechutyhﬁhtﬁe U&kb)buhnlbhymsﬁlﬁomyﬁn@roup (e.qg.,
the like), an arylthio % -10 arylthlo
3y feup kst st QJhEn AR Sucﬁ’aﬁ‘ tﬁgﬁpm—sué{feny and t he

nab%%hyl@uh@%ﬁ&laég¥lSU£$&nﬁﬂegfﬂ&g %gmf%hg 11§ecéaﬁ be used.

kyl Sul fi nyl " group such as met hyl sul fi nyl,
et hyl Sbef "heterpevpylcuyiouy/ ofhuthe s)‘dneftueﬂr@lcy@tl@.q ganpdp

g&ﬁonaﬁﬁg)hﬁggngrghﬁg£1%@%ét en??%ﬁl \ﬁyﬁ 9%—%9 preferably

I"su suc
1n&@h8hyb&bbtnﬂyénekCfrmﬂnﬂhéf&fdﬁémént1dmddowabstltuents at

alk [.sul f ony ou .0.,.a Cl fon I rou

syb, &ﬁuéégﬁﬁtﬁ F%EE‘P%E@? O%tﬂiﬁ’é"tﬁ % hen the
@R ¢l £aBYkubsbut ¥bstd f DO St ,mcﬁréd ttlm@ lrick@kct dfe
aryl sul fonyl group (e.g., a C6_10 arylsulfonyl group

st 148 ephEngRE UDE oRlpE | Satme e Iﬁﬁl%ﬁﬁﬁ%ﬁyl etc., and
Qﬁﬁ»|lke) and the |i ke can be used. The heterocyclic
group of the "heterocyclic group io optionally having
subst iThuehe( présamy Speelficat Hon prefeerdlisy ofl the 3amino

bsti tuent the af ar enent | subst tuent
SRt PRI aBRe L BoBRYT B STPEr L LG ey ORyCIE ghogpino aroup

opharrizhey RHIREE, Ohst Bebstubsiddtients diS 24 Walef ifBEBLs such
the respective substituents may be the sane or

af fiher énerersnfoorst Nﬁy%%cwé%rer&r%apml@éﬁléﬁ having

IAMILS 0T 5§ Petam NOny 9F QUP ORL T ORal 'f)érQBYbngxamples of the
substltuent(s) i nc/ude an am no group optionally

aubﬂuy}ueag sobst theehesing @w0@p%uhgnwﬂuédnsh@@cthégde a Ci-g
e .af orenenti oned rocarbo

HR G BPehbEPRaahe | By 50 %%%“&P%n"tp*f”’”a 10 @xv1 group
dﬁﬁﬂbﬂa&bbehexaﬂp|eﬁb@flth@nt and the like. As the
substituents that the “Ci-¢ alkyl group” and the “Cg10 aryl
group” optionally have, those similar to the substituents that
the aforementioned “hydrocarbon group” optionally has can be
used.

[0019]

In the present specification, the “lower alkyl group” of
the “lower alkyl group optionally having substituent(s)” is,
for example, a Ci-¢ alkyl group such as methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, sec-butyl and tert-butyl etc., and
the like, and may have, as substituents, for example, 1 to 3
substituents that the aforementioned “hydrocarbon group”

optionally has, and the like.
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substituent that the "am no group" optionally has
include a C1_6 alkyl group optionally having
substituent(s), a C6-lo aryl group optionally having

subst iTthuent( reaattt Bgedi Kecatior hQ:l‘I%Jb‘&Uw@ieat_L&okS}a@roup” of

the "Cl 6 al kyl group"” and the "C6_10 aryl groug" Y

Qﬂﬁn ‘FRHery 2hEQ8Y THOYR %P?ﬁ?%ﬁl%x)hQ%§n§U§§ﬁSF& Hegt (s)” 1is,
af gr )

optlona ﬁ?'hgsecang%gg§g %H%ﬁf001§?%¥h t%e%g esgﬁPoxy'

ﬁnmanmy,casppnppbhg, '‘bowexy al kydburaoup” ssfc-b8@oklye tert-

"l ower IkyI r,0 0 onal | y havi.ng substit ent
B, sty ariotRe BikE drd o S Suey SBRbihyFnts, for
aldnylle, propyl 3 siBepiopyhts bttt ,tHes elftndnenseenbyt vl

and tert-butyl etc., and the like, and may have, as
"AYBOCRERRPS ITPBP eS&BFrb@%alJlthba% a§{jjo§thiet if€s t hat
%ﬁ@ forenenti oned "hydrocarbon group” 35 optionally

as, and the like. 12 In the present specification,
the H@m&heapkexyngrepeCiiﬁcatimn,IUhﬂa”bﬂdz@me gdogp

t|on lLly,having_ s t uen . for exa
ey 5 e CHERLLRSRE Nyt & meFer® 2B ppRionally
HaSﬂMgOp.Objst, 2bgtibEyite0bet OxXVectsal- ﬁltﬂnqx)foﬂ example, a
but oxy etc. and the_li ke, and may, have,
r&@%ﬁ@s St gr - E%%ﬂ%%%e'JPQ%PgﬁQﬁﬂxﬁqu%ﬁ%slPﬁéPe etc.

é'ﬁ%d%&%%%%%ﬁtQQBQQ BBYQﬁQPPyh@ﬁvﬁHénghbéﬂ¥Hd%%%lsy an amino
has, and the lik 020] In the present

gg:r@em foogaones Lyt hev:tbeneeknetxw@qc;s Joptaroralide lqa@upg (e.g.,

Stl%&%?&éuengkgu ?%dggron] Q&éggﬁ%&%mlg ving 1 , and

ﬂhﬁ ddeswr ) atenh@drgxylf@nonpnea rﬁWQHiaMkoﬁy%gﬂdM@,optlonally
i odi ne e rocar bon grou o onaI haV|ng

EVEE e&%%?%‘-éyegagggm Ao T bup' Uy (€79-, a Ca-

aiuaaténfe@qetxgﬁ)g,roe@ ahicge g @d&h(gqegledl&y €thJlenedioxy etc.
rﬁg am no group such as fornmam acet am de et c. and
X

qhekéﬁkeé hyp8eoke é%@%pata§WQﬁﬁ#tQﬂ4@%Q/Hﬁﬁ%ﬁéon
R R o R U S
sUctt igsiemet(by'en8dnory, gethy | @medbroxyl ethaving
substituent(s)” and “lower alkoxy group optionally having
substituent(s)”, those similar to the groups exemplified above
can be used. When the number of the substituents that the
“hydrocarbon group’”, “amino group” and “lower alkoxy group”
have is two or more, the respective substituents may be the
same or different.

As the “benzene ring optionally having substituent(s)”,
benzene ring optionally substituted by 1 or 2 substituents
selected from a halogen atom (e.g., fluorine, chlorine etc.),
a Ci-¢ alkyl group (e.g., methyl, ethyl etc.), a hydroxyl group
and a mono-Ci-¢ alkylamino group, and the like are preferable.
[0021]

In the aforementioned formula (I), R! is a hydrocarbon

group optionally having substituent(s), an amino group
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and the like), and the |ike at substitutable
position(s). 20 As these "hydrocarbon group optionally
having substituent(s)", "am no group optionally
obaviongllguhstihgestfs) ittt (d)owr aalhle@eyoghelipc group
optionally having substltuent(s) those simlar to
OPﬁéoﬁﬁééﬁsh@Yéﬁ%I???%&F%ﬂﬁﬂ%53can be used. Wen the

nurrbe@rekemsléu&émﬁw@@t&f tm@g ) er%%armsqr egaﬁgfanof the

group”, "am no group” and "l ower al koxy group
“hszdtcmaabormgeou}p h@ptze@rp@dty mmmm@wemys b’é foe R

r_dif he "benzene rin |onaI
%%gﬁﬁé %ﬁbsi ue%¥?%§ Eeég’benzérféalkﬁfg dp BnaP?y as methyl,
esupstlpubpglbyléoprﬁysubsiJtuﬁﬂi&ﬁﬁﬂl&&b@gtad énn@m@1 group
halogen at om é fluorine, chlorine etc.), 6
&|va Srgaﬁ ¢ k%nyiﬁ%ﬁ?RR S%ﬁﬁnﬂs gp@y} eéchyd?BQthe like),
aQVQQQyn mdgﬂoﬁﬁn@ec% % ygr%%%upaQQCBh§slég§ynyl
are erable 21 he aforenentloned fornmul a
etK) , Rmdu sha hweﬁbca@ b@yplc%llgrlowomml éngdl-b yah@wingycloalkyl

t| n p ptl I a n
é% {7 ggn % }nyg%gﬁ%¥ero c:O]oJu:3C ﬁdup%%% %& X#r gyCthexyl

ehavi ngndubkéi 1ikeal (snd &% @f:@flahjlen@)(a@bes af Cghg aryl group
"hydr ocay bon_group” of the "hydrocarbon group )
Sgaby GRapPoRRL e EEP e St i el e TR0 partipularly,
adl kykyar @yeu,iee<g a 5531&_6 & K1 Qj'x‘&h% sueh as RBethAyl. etc.,
et hyl , p |sopro etc., and e like), an
a@ﬁkéh?l @% a(@yglo IKQ qﬁQﬂH«ﬁﬁwg gr@u§}5u§ﬁcé§pr0pyl

I
g&ﬂé aﬁ&ynyfagg gé&%)ﬁf;%tcetaﬂyaﬁ‘lcr et Cgﬁ{%zpaglg ghe ?lke are
whidked), uaedyclTﬁdlQAlkyknqrqu@"g “aakéﬁyﬁ gyohpajkyélmynyl
b |
SRR T nencro 1o DL SBESRYL o Sy R one8 Bt e:  for

ekem@le, a1CBo14, apybrGradpy SUuch BS petvtuehes, tBRE the
t he Iike) and the like. Particularly, an_ alkyl grou

a€@r@mengi@ﬂe@ K@?O%ﬁ¥ﬁﬁp81ﬁﬂp qﬁgqgﬂaléychas Rygeferably,
tﬂ%lbb%ﬁ)at@mc¥§éﬂaé§yfl$§f¥ﬂb( & é%#:%h@ like) anﬂethe

cycl opropyl 1s group such as cycl opropyl etc. and
likike) and the like are widely used. The ' aIkyI

%595@", "al kenyl group", "al kynyl

Preferable examples of the substituent of the “amino
group optionally having substituent (s)” for R! include 1 or 2
from a lower alkyl group optionally having substituent(s), an
aryl group optionally having substituent(s) and the like.
Particularly, one from a lower alkyl group optionally having
substituent(s) and the like is used. As the “lower alkyl
group”, for example, a Ci-g alkyl group such as methyl, ethyl,
propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl etc.,
and the like are used. The “lower alkyl group” may have 1 to 3
substituents from, for example, those optionally possessed by
the aforementioned “hydrocarbon group”, and the like. As the
“aryl group”, for example, a Cg10 aryl group such as a phenyl

group etc., and the like are used. The “aryl group” may have 1
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group", "cycl oal kyl group” and "aryl group"” nmay have,
for exanple, 1 to 5 preferably 1 to 3, substituents
that the aforenentioned "hydrocarbon group”

twepts, opakityrabd yv( pr ed ed abdyhs 2k serital dgeim,atfom ekafipds, those
fluorlngwetc and the |ike) and the 1like. [0022]

PrtBrdtVePERSAFES BY thHR neeinnest HErogarhgn group”

@ﬁ@fer%tlgonal 1’1¥18§¥hn8t§d&'b§1éﬁ UeNt (19 rih@, Rh1bR¢hUdgtc., a
or 2 25 froma lower alkyl group optionally having

GubgtlikodgnoEoyp ancarys mgidigrioptdtdwadyl )ﬁtltraw ﬁgd the like).

SSU %t ! t\\gg\n%}gs rS‘HS %?glézll%fﬁyy H aavrltnnbgc%l %btg’tu%rr]l%t (SZQm g

omer a I Ona avi stituen
pmmmyﬂhmlhbkgrbapuseﬁstﬁ@uﬁé&ibj(ﬁMﬂb23 Kylwergaoupky &oodups

exanple a Cl_6 alk roup such as nethyl, ethyl, 30
(Sr-Gpyl @ p%pﬁa{,%y %{@‘3{? SUbhift yiethosy. @E’Fyl' and’ the like),

d %foﬁqoﬁlIWHaﬁEﬁo, gr@as Lhestike & & psedowthe a1h<9we§roup

al kyl group” may have 1 to 3 substituents frony for
E@xgmpl &, Cmoeékizibtgm@m@/u@bs@agﬁdlydy efthe'l propyl, butyl,

5 frgr—%ﬂgg}g.: 8880' ngr%grpﬂge)gra%@ L ge '11% Widef? used.

for exanpl e gro
[ las a phenyl 35 group etc. and the I|ke are used

The "ary ave 14 to preferably 1,

1 ubetrelehl efateletro %xfahﬁm S tdins Ry Ig 6, fEhuplyOF the
PRI$LSTeE 1 DY t;beufaf @ﬁ@i@ﬁ&lm%vﬁﬂj@%ﬂi@ﬁheﬁmﬁp” for R!
(preferably, a hal ogen atom such as fluorine, chlorine

igxcdudega g1 eraﬁk@%)be?e@m%fbewcasclm [P €PRERYNING,
b%ts‘ld’esa%ggbgﬁ Et&tﬁ% S‘)L ,,§o r% &"H%‘Pnsgfs%li%c%%' enah! ¥

havi ng substituen , eny am no group
rddhrsigenubedmpyat bmy@emomemnahkbxy:gﬁbhpsat@mqgandathe like.

Cl 4 al kox oup. su e.l
P I RS SPOEEo S vher 14 i By e iy £ bx 4-
Jgrlmpol(leyg,, 2a, Ci-4oal kybyed 03 sush apimethivlino, 2-, 3- or
et hyl , propy but yl, io tert-butyl etc., and the
4RPPTARY Ly hd I iPRe 2aﬁ>éeﬁraéwyéseaorptleé2eylPr ¢f ePAbPathienyl,

cexampl gs af U heyynet eroeye] 16 gfoupy10f dheziny1, 2
heterocycllc group optionally haV|ng substltuent(s)

dyerinRdinydcl ddeyvarslyer S=menbdraidihet erdepthiezgigup 3-

f%%%&%oﬂ§ﬁgand the like. Particularly preferably, a 6-membered

nitrogen-containing heterocyclic group (e.g., pyridyl etc.)

and the like are used.

Preferable examples of the substituent of the
“heterocyclic group optionally having substituent(s)” for R*
include a halogen atom (e.g., chlorine, fluorine etc.), a Cig
alkyl group (e.g., methyl, ethyl etc.), a Ci_s alkoxy group
(e.g., methoxy, ethoxy etc.), an aralkyloxycarbonyl group
(e.g., Cy12 aralkyloxy-carbonyl such as benzyloxycarbonyl etc.,
and the like), and the like.

[0024]
For example, R! is preferably (i) a lower alkyl group

optionally having substituent(s), (ii) a lower cycloalkyl

group optionally having substituent(s), (iii) a lower alkenyl

15



10

15

20

25

30

IS besides carbon atom 1 to 3 hetero atons sel ected
froma nitrogen atom an oxygen atom and a sul fur

atom and the |ike. Specific exanples include 1-, 2-
gebud- pptﬁohhﬁlﬁyhavihgCﬂubbtﬂﬂﬁemaaglinxhv 2an 3ryDrgroup
4- pyrazolld er|d|no 2-, 3- or 4- pi peri dyl,
oprigpasly; B@Y%‘i‘?n %W%ﬁ%ﬁ?yl (V). apmogof hP§n9?~ 1‘2‘(’)er

a%kyl§m195 ér@ﬂﬁ'gﬁﬁloﬁ%f}§3ﬂa¢¥h ¥l cuRKERZH NYviP-an
pyri m di ny 3-pyrrolyl, "3-pyridazinyl, .
agyulgmﬂhpagabyp ogtl@@@khxzdlagﬁtlrm@mlrtweet(s), (vii) a 5-

o?a%tb%HkéE'XtH£€£§%£ﬁ Oné%f% éﬂ% eg%ocgclic grouPdyI

ni trogen-contai N n erocyclic group
o@t&ohal&pdhhhﬁn@lk@bswftmEmM( Zsquakeﬂambe exanpl es
of the sub%tltuent of the het ﬁ%C|IC group

optloHBPI9 AESTPRCS | (ARWRY DLk eTRYPT| AE| REgfgrably, for

e&@h@q@n atem (£1@y1 &f&%'sﬂfah fa@“ﬁfe‘t‘ﬁ;e{let ethyla {g}a@yl
grou fe g., methyl, ethyl etc
l@p@erQPY(te gutyhetm‘wlethﬁm/l @te.), aad the llke The “lower

I ny

Ca éx:kgxyggé%gon% géggﬁega%lﬁ&nzﬂro%}gﬁj shyf Gpg cycloalkyl
gabdpthechlks)cyahdpt$py1)I@ycldhﬁbﬂl Faycéxarpkel, R&yCSohexyl

refera | ower al.kyl gr tionally havi
Bvet rrdetbtsdifer Y RoerodbBayiy pr 980y ageretranly,
fOR! k@Babh ¥, haveng subsiyt L{f%fﬁu(gﬁ)suc(ﬂ lals) vank@Wen -propenyl,
al kenyl 15 group optional havi ng_substituent(s),
butenyaneafyl gn@ubheobxk%ﬂamh;ﬁ Ravvhgosanef i i aepe¢tgrably,

f%‘é) e@;aﬁg‘i‘gstl [ uent (ﬁ)\/\%rr()\l}l%) ‘éﬁ'cﬁ”bgopﬂé gP OPtrﬁ%&‘?éﬂyl 2-

havi ng aryrammno grou
naphitbydl bychavang shdstikeientlhs) "1owerr) adk§lamono group” is

6-nenbered nitro ontainin hete ocycl

SGSLROABITy Babi ReTBhbe |3 UBHI s Tor r1obq YL feno group
saicor eReRktBRedn T hoywestiay kKathigs omopﬁamlelfoer a@blérofJS?!Lamlno,
exanple, a C1_6 al kyl group such as nethyl, ethy

bblrtdéﬁrﬂmvséﬁ%pwtyb%mﬂymor gEHIsAR Ylt?@%ﬂore@éethéﬁamﬂﬂér

ﬂét%%leEh?lah@H@regg Cy&ﬁ@aﬁ%§|lﬁ%@UpThbs“Q59i§ﬁﬁﬁ$ygroup” is
for "exanple, a C3_6 cycloal kyl group such

ppdlespdpyk, Cey@I&ﬂMﬁ%NlHCCWGD@PeﬁUyh aeyph@hbk@mlno etc., and
t%tc 1kend f Jék 1g1membered %H%% % 9E8H€a1n§ng

prefer
heterocycllc group” is preferably, for example, a 5- or 6-

membered nitrogen-containing heterocyclic group such as 2-, 3-
or 4-pyridyl etc., and the like. As the substituents that
these groups optionally have, 1 to 5 substituents that the
aforementioned “hydrocarbon group” may have and the like are
used.

In the present specification,

[0025]

[0026]
is a single bond or a double bond.

[0027]
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for exanple, a C2_6 al kenyl group such as vinyl,

1- propenyl butenyl etc., and the |ike. The "aryl

group" is preferably, is for exanple, C6_10 aryl group
such &5rphpﬁgferabmpébtat’rwdles2-oma@hmylu@é c(i )amd:lmelkyl
i ke. The "I ower alk%{anrno group” preferably,

IERHRPPET1anAbAY- SHPSh LEaed By klyrtérn‘ln@agrloes he&erae%s
h%tr%&&@%eeu? esnal ant ng,apr&gylg%@o Iﬁ@pgoeyIGaawp@alkyl

but yl am no ert-butyl am no, “di'net hy
gmoelphyl(amhoa 2he r@lk@rhiel rpyrrcam,ndle?t ca Cand arpel |gncalp

Th I p f bl | am
TSRO RNl 0 B Py 2 51 yyleniee,

h@ﬂo@eﬁen’agfeedl]@yl-F@@ﬂﬁbrW)mn&lrm rghd raethetlog¢al atogf oupy a
IS preferably, for exanpl e, - or, 6- nenbered
Mo §éns éoﬁtalﬁrﬁbl?m&QﬁcﬁﬁRHHM:(Qﬁduﬁ §ech ey aming group

oAt 1@hat1PYELEYE i Bhfea BN the 4 ike, aﬁ%o&?egroups or v11) a

Substituents that these groups optlonal have
esmembstretuaht sog@at comiea lrnfny ekrﬁémﬁqm@dwhgerp@eapbbhonally

" Y, d,t I t
LB TRY, BR'F 80% Goon) fooutoPEiibandy SroBEEN the
lak@pubrezabmdl)arl[%g-)%ﬂ ﬁkﬁ:ﬂl\szmrael}yr hé&bgbhet'e?a@pl;esllojl group
Rl include (i) a a gr.oup o ti a
Sugur, PaEBu bychLeeometnel ARyl fighyprometyl,
terqueoeaﬁhe@hg GeQHfPXYZ%J%iﬁbe’&HyJ) & @326t(ii§h9§k5¥{:hyl
group, (iii) C2_6 al kenyl group, (|v) a C6_10 aryl

p@rr@@élgomfetbmér | grepvbi i € ut ettt fluay oprenyh  of scRrepryl,
| C | bonyl
LA U R o BRI

rgnayd,, @Ebpeatﬁﬁ, 1ﬁeam'ﬂmydn06,gi,cﬁrrtrmf;inmom@|ehyyl hexyl,

3 b e S AP PP GELR. Sot b i ig-h e GG SgPaRn (-9

o%ﬂ@lplyll | 8ysubBtit{ U edydyodertty 12, @Zzgllbhexyl etc.), a
ar al kyl oxycar bonyl groups and the |Ilike. Particularly,

mgRopt isoRaKY Y aRaR e gehatRd(TI9 6 AV IgRdme, e&hylamino,
ﬂPﬂﬁ%ﬂamlﬁgLOEQHBEB%&laﬂiﬁ&ng&g§ﬁgﬁano;'Héyy—%ﬁg§§EHXho etc.)

and the like are widely used. Among these, an optionally
halogenated Ci-¢ alkyl group or a mono-Cj.¢ alkylamino group,
particularly an optionally halogenated Cij-¢ alkyl group, among
others a C;-3 alkyl group (e.g., methyl, ethyl, propyl etc.),
are preferable.

[0028]

In the aforementioned formula (I}, R? is a hydrogen atom
or a hydrocarbon group optionally having substituent(s).

As RZ, a hydrogen atom or a lower (Ci-g) alkyl group
optionally having substituent(s) is preferably used, a
hydrogen atom or a lower (Ci-¢) alkyl group is more preferably
used, and particularly, a hydrogen atom is widely used.

[0029]
In the aforementioned formula (I), R} is a hydrogen atom,

a hydrocarbon group optionally having substituent(s) or a
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| f

ri
2,
3

t uoromet hyl, ethyl, 2-bronoethyl,
2!
3

I

2- trlfluoroethyl, pent af | uor oet hyl , propyl,
,3,3-trifluoropropyl, isopropyl, 1s butyl, isobutyl,
nege it i ct glf;bupubytlopﬂamﬁ Harx}quwaimtlychzentmemt yl,

i sopentyl, neopentyl, 5,5,5-trif]|uoropentyl,

6, 6, GPFﬁlfﬁFGQiLéh%%?mpjeef% 9t thecs3 hyamq éﬂowyer@l»lsupof the

%H?d%ocarﬁ%ﬁlgEBQBybpt§¥ f%%&ﬁgv1ﬂ@“§dy§%ﬂfﬁgnt Z” for R®
cycl ohexyl nono- I"am no group (e.g.

mﬂmyileaﬁnnalkmlhgranpnbe 20 T Gy arlilg, Group Such as methyl,

ro no., but tert tyl.a
LSRR b S5l ooy d A ARG pEloRkIpRVE groue
Ralqgenated @Lkéngn kyto@s osm:korasamm @tcﬁ abhw amanmke)
group, partlcularly an églonally halogenated
38} 1IHRYgYduFrO8RoAG - Jot heris-a K IGHOUEY SUHT( @Sy ethynyl

hyl,,,4€ I y ref erablec._
6?%%28fnﬁhkgﬁeléggfgn%n??%%%%l?%gﬁ%&ggp ?{%ﬁé 8 Cas cycloalkyl

dnpdirogeirhagsncyotonr gk ocey v wrvlup wjstliopealtlyy, cyclohexyl

Wier SRS ARS BT S bR G, g ene Syl aroup

Sﬁwmsbst@a@hys)ets preher el y1 1ised,aral ﬂnahmnmen @hmnnonlarly
a lower (Cl1_6) alkyl group IS nore

ferably
aéh@lﬁgﬁtlfﬁPer§ Jar hydriogen B o Ry 5, er%yaﬁs@&t yl etc.,
drP29 hAkkhe aﬁoggwn&t&ﬁl@d dogmula dl), aR31i §réup such as

hydr ogen aton1 a h drocarbon group optionally

Hhenvig esgost aﬂdeﬁb(ss}l 2) aand e ekidiy At whidedy used. The
t h \ t A 4
B e a AR BHEE LEHEI (D kit SRS X RIR 188 1ky1
pdhamby“hayﬂngrsupStmauema%s)l for5 Rprafrealabde anto 3,
C h I
B8 55p i Bsitny et b Pl e e T e

Al demntdbasn (aylrocardn 6gabkeny o aSYGh asasalogen atom
vinyl etc., and the like), an_ alk nyI q;oup &th , a

SCEYS a8 QI 1§F0GH Cs uchnAstize hyhka)

ﬂdd@@ a cycl oal kyl group (e.g., a C3_6 cycloalkyl

group such as cycl opropyl, cyclobutyl, cycl opentyl,
cycloﬁeﬁfbra@letexamahdSthé th&e)hetrerarydryd ggoogd of the

&ﬁ%é%foé§CEQt1%r%&¥lo%%gggally having substituent(s)” for R?
include a 5- or 6-membered heterocyclic group containing,
besides carbon atom, 1 to 3 hetero atoms selected from a
nitrogen atom, an oxygen atom and a sulfur atom, and the like.
Specific examples include 1-, 2- or 3-pyrrolidinyl, 2- or 4-
imidazolinyl, 2-, 3- or 4-pyrazolidinyl, piperidino, 2-, 3- or
4-piperidyl, 1- or 2-piperazinyl, morpholinyl, 2- or 3-thienyl,
2-, 3- or 4-pyridyl, 2- or 3-furyl, pyrazinyl, 2-pyrimidinyl,
3-pyrrolyl, 3-pyridazinyl, 3-isothiazolyl, 3-isoxazolyl and
the like. Particularly preferably, a 6-membered nitrogen-
containing heterocyclic group (e.g., pyridyl etc.) and the
like are used.

[0031]

Preferable examples of the substituent of the
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such as phenyl etc., and the like) and the |ike,
particularly an alkyl group (e.g., a Cl1_6 al kyl group
such as nethyl etc., and the like), an aryl group

“&%t@roc@c@ﬁcléraﬁy|oﬁwIbmaE&yﬂhaﬂinqﬂyﬂmﬁtlehent( antd for R
the like) and the like are widely used. The 15 "al k
igcupte, a aﬁk@aw @F%p<e I ol KYMAAT IGteou L ucrdpe| SEFK% a Ci-6

ANQuPGrand aryl gﬁ@ lr“%%ﬂyﬁ”%tkzto = CQreBQk@Q§Yg§oup
to"3, " fo exanpf stituents optional Iy possessed
(@ygthemeahQKEWEﬁthQNEdeEQnyonaﬁﬁaﬂigﬂgaﬁtar onyl group

R nG 1 1 T G SR 30 SLOBa0] B aF ehgfatznonyl ece.,

@xanplesiek)t hen” Qﬁiﬁ@O@y@ﬁpp groop-qafs thé&ylamino group

"heterocyclic group optlonall havi ng sybstituent(s)"
(Fold -RaMFFigl aBena, 5ot By L BRI ed het oy ALk ﬁseﬂbno group

@ont.al @'1ﬁ%thy9§ﬁhg85 §2EORM A8 kd.9 rkekero1akans
sel'eéted froma 2s nitrogen atom an oxygen atom and a

[§@3er atom and the I|ke Speci fi ¢ exanpl es i ncl ude

1-, or 3 ﬁr°|hﬂ' ré%eﬁ#blg '”‘QaEQBkgéén g%om, (ii) a

3- orFé?r yraz |d|nyl per
B%W@rp%ﬂk§ylgr&upObpﬁipn@EI@Zmdmdngrﬁnhﬂtﬂﬂueﬂt (s25 qiii) an
3-t hi enyl -_or. 4- EX f uryl,

aﬁsyrlaﬂrhw OQ%?PPH& Rgvi é@%ﬁﬂﬁ » (1V) a 5= or 6-
men R AR ocFei $61 Bk@é@' Uﬂ)tlé’ﬁéwmm(? adsthifRBent (s)

like. Particularly préferably, a 6-nenbered nitrogen-

aortha Ailkg - heF@:rm@@me,grm;p qrample, pydi) djpl hgggogenngton,
[ r 31 ref er I

@ﬁg suggﬁﬂ ug% gfhgg %l%ﬁgfgrocycggkggsgggp §5cBnally

haﬁmnguﬂdbﬁthameng smbsuLVUemt6smémbamed{hlﬁnugamﬁaoataining

en atom (e.qg., chlor fl 1
B rode BEOHE, CREERTI Bt igTLE oy e tensaicangt the
1GnQUR re %r@zfer%tLBOXYExﬁﬁﬁ@@ &t Ghe sAbstituent include a
ar al kyl oxycar bonyl grou Cr_12

9 Gkfearb6Ryl 24 ek %O%ﬁég'zéu%mxy@alrwwgr@p@, an amino
A dot A d he 'ﬂo%aclanﬁaggmgmgﬁeughy ﬂog]odl@cﬁs %!Ml%ml% group

m no .amno etc.), a di -
eakkww&nﬂnaegroMpre(pr@ferabluatHylaﬁ1aohydregﬁy|@¢@mm)a phenyl
g?tcgl and tgg,ll— or 4-pyridyl group. Particularly preferred
is a hydrogen atom.

[0033]

In the aforementioned formula (I), X is CHR*, NR*, CO, ©
or S wherein R* is a hydrogen atom, a hydroxyl group or a
hydrocarbon group optionally having substituent (s).

As R*, a hydrogen atom, a hydroxyl group or a lower (Ci-g)
alkyl group optionally having substituent(s) is preferable,
and a hydrogen atom is widely used.

X is preferably CHR? wherein R? is as defined above, CO,
O or S. Alternatively, X is preferably CHR? or NR! wherein R*
is as defined above.

[0034]

In the aforementioned formula (I), ring A is a 5- to 7-
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[0032] 10 For exanple, R3 is preferably (i) a

hydrogen atom (ii) a |ower alkyl group optionally

havi ng substituent(s), (iii) an aryl group optionally
mBRAVEeREASHEBEFbEeAL & Sdond )iy &m @xyGenmambar add optionally

het erocyclic group optionally having substituent(s)
héWlPEeSPPRE%tF%@¥g%%nnre, for exanple, (i) a hydrogen

atom j I Iw R g a ‘i
groupE%%?é%%%lﬁg Qﬁgvfﬁghﬁtég{itugﬁ%FS?%t%F§?¥§Qe éaﬁtalnlng
aB- neybenedtont r ogehudore dinitwy 7-rerbegedc | (pcefevaply 5- or
opti onal | aving substituent(.s) and t.he like are
coPerBranny. Pekerar SIS e i | ERsieseneragg atton and
okglyegentahpm o Cl_6pwrd kadargoup.ora 2Gl of ahkoxy gwoupinds
an amno 20 group, a nono-Cl_6 al kyl am no group, a
sgilected AFRY Anthor PP TN AhOHYHE. afypfeand a sulfur
aR6R\ 8habtie RByiS. 3\§1We09@%gat QM1 AgPPEPYE seGEQURby Hhe

a 2-, 3- or 4-pyridyl group. ﬁartlcu?arly preferre&l
fiogmalhydrogen atom [0033] 25 In the aforenentioned

[f%;Ig la (1), Xis CHR4, NR4, CO 0O -or S wherein R4 is

g ggrogen atom a hydroxyl group or a hydrocarbon
roup optionally having substituent(s). As R4, a

atom a hydroxyl group or a lower (Cl_6)
al kyl group optionally having substituent(s) is
|l e, 30 and a hydrogen atomis w dely used. X

is preferably CHR4 wherein R4 is as defined above, CO

O or'S. Alternatively, X is preferably CHR4 or NR4

[W?%% in R4 is as defined above. [0034] 35 In the
aforenenti oned fornmula (1), ring Ais a 5- to 7- 19
vitereehed het ¢t pcgui@icontia) nChgCAN Okygerclbom(amy OCH,, (v)
optiopal | havi ng substituent(s). anpl.es of 't " 5-

B O el s0 e ar byt o HoHiah Kig i 2oy géh S0 GheClz
whagkudeqd $s L9 deHERbErgsbddy eferablaw, B, otvsii) NHCH,, (ix)
6- mrenbered) heterocycl e containing, besides carbon
NaNom (#nd CHoNy géii at BngH 10¥ o8t Y )préMehamng 1 o S2pnofinteger
@@ QL HWo,Ki BdSreranie.

E is preferably (i) CHyCH,, (ii) CH=CH, (iii) CHyO, (iv)

OCH,, (v) CHyNH, (vi) NHCH,, (vii) N=N, (viii) CH=N or (ix) N=CH,
particularly preferably (i) CH,CH; or (ii) CH=CH.

Specifically, for example, 5-membered heterocycle
containing oxygen atom(s) such as 2,3-dihydrofuran, furan,
1,3-dioxole, oxazoline, isoxazole, 1,2,3-oxadiazole, oxazole
etc., 6-membered heterocycle containing oxygen atom(s) such as
2H-3, 4-dihydropyran, 2H-pyran, 2,3-dehydro-1,4-dioxane, 2,3-

dehydromorpholine etc., and the like are preferable.

More preferred is a ring represented by the formula
[0037]
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selected froma nitrogen atom an oxygen atom and a
sul fur atomand the like. As the ring, a ring
represented by the forrmula io [0035] E t O [0036]
rologgein Eis (i) CH2CH2, (ii) CH=CH, (iii) CH2O, (iv)
OCH2, (v) CH2S(Oq' wherein q' is an integer of O to
wheregn) nSEe) gn ageper & 2. &n8s defined above,
[(ﬂ)iq CH2NH, (viii) NHCH2, (ix) Ne=N, (x) CH=N, (xi)
N=CH or (xii) CONH, and n' is an integer of 0 to 2,
ls.hreferable. Eis preferably (i) CH2CH2, (ii) CH=CH,
(hldp =GERO, (iv) OCH2, (v) CH2NH, (vi) NHCH2, (vii)
N=N, (viii) CH=N or (ix) N=CH, 20 particularly
(poaberably (i) CH2CH2 or (ii) CH=CH Specifically, for
exanpl e, 5-nenbered heterocycle containing oxygen

igt enpspasachond or 32 dienkkofaaeh, furan, 1, 3-dioxole,
oXazo gggaf%é%%o'f?r T far 020 320418, g9%FR0LEA fifan, 26-

6- me et erocycl’e contaifi ng oxygén atom(sj suc

339 -23h28k8pytx an hywld oYy ar ey neme ly used.

@, g-l(jiehydr o-1, 4-di oxane, 2, 3- dehydronorpholine etc.,
Q&1dhe 1'i ke are preferable. Mire preferred is a ring

repregsentpd Bupsbechiontde ridPe37]a hanoQer0akBf38E.g.,
wherein nis an integer of 0 to 2, and [0039] 5
flgeadper sCAlerhgte DOFHLRY, alUBNS €Wond. @ lower alkyl group

TR piyaher s o atunag, G
optionally having substituent(s), a lower alkynyl group
optionally having substituent(s), a lower alkenyl group
optionally having substituent(s), an aryl group optionally
having substituent(s), a lower alkoxy group (e.g., a Ci-g alkoxy
group such as methoxy, ethoxy, propoxy, isopropoxy, butoxy,
isobutoxy, sec-butoxy, tert-butoxy etc., and the like), an
aryloxy group (e.g., a Cg1p aryloxy group such as phenoxy etc.,
and the 1like), a lower alkanoyl group (e.g., formyl; a Ci
alkyl-carbonyl group such as acetyl, propionyl, butyryl,
isobutyryl etc., and the like), an arylcarbonyl group (e.g., a
Cg-10 aryl—-carbonyl group such as a benzoyl group, a naphthoyl
group etc., and the like), a lower alkanoyloxy group (e.g.,
formyloxy; a Ci-¢ alkyl-carbonyloxy group such as acetyloxy,
propionyloxy, butyryloxy, isobutyryloxy etc., and the like),
an arylcarbonyloxy group (e.g., a Cei10 aryl-carbonyloxy group
such as benzoyloxy, naphthoyloxy etc., and the like), a
carboxyl group, a lower alkoxycarbonyl group (e.g., a Ci
alkoxy-carbonyl group such as methoxycarbonyl, ethoxycarbonyl,
propoxycarbonyl, isopropoxycarbonyl, butoxycarbonyl,
isobutoxycarbonyl, tert-butoxycarbonyl etc., and the like),
aralkyloxycarbonyl (e.g., a Cy;-11 aralkyloxy-carbonyl group such

as benzyloxycarbonyl etc., and the like), a carbamoyl group, a
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[0041] zo As the substituent of ring A a hal ogen
atom (e.qg., fluorine, chlorine, brom ne, iodine
etc.), a lower alkyl group optionally having

moubst i HuenbLsri ah V&G Kywedr @Ukyloptrbapal(kyghava ngono-,
substituent(s), a lower al kynyl group optionally
dhav PigtEinaei PURRRTS) s AL NEWSITOMPK Ny gFoGplegomethyl,

dq%hM@{nFiyéhpﬁ\/'eglﬁ u%féxﬁé‘&ﬂ}l(s)z' za@-%&xlﬂ%%ethyl etc.,

opti ona avi ng substi tuent S a | ower al oxy
agotipe( @ige) , aaCloXo af kaxy, agT@;tpOb@@hgagunet Apxymino group,

et hoxy, propoxy, iso [0)4 ut.ox i sobut ox

Bt B5 B e ¢ R e A HE Ying FEREP. ThRo-+ @ mono-Ciy

adlkyllexy ngr gubupes@eh &s Go=thoylamilrexy cghgupmsuch ﬁSopylamino,
phenoxy _etc., 20 and the like), a |ower alkanoyl gro

1@@P§OPYﬂémh?Pr BUEYLaning K§AC varBshHR gLk suéhdéslower

QQﬁlghanBr ﬁYk Utyéyﬁl Cﬂ?QQH%MEMhn%t%rouﬁnguéﬂeas

9 5 %on a

car group (e.qg.,
damrthqzaam@nyt gxetﬂpyls@mincas i pmmdyenigoeugl igopropylamino,

AR hins” e Eeny M g e h Taker , @ 3- to 6-

neirerecachony boxyi g6 oo cdoritsa iatiaigy| @egides carbon atom
propi onyl oxy, but¥ryloxy, i sobutyryl oxy etc g
arick@pe DARTRBGNcAFIBnyt okY YriftiF % AFOMSa Sééefée EZGm an

d%ﬁﬂenp%EQﬁnyhoéMlQQPUQtoﬁU&@dQ§Iﬁﬁﬂ%ﬁﬂﬁpélom (e.g., a 3 to
napht hoyl oxy etc., and the |ike), car boxyl group,

-oweweakRoRyCal oAV Ngr SUPIY eSurh aas @Fl@l@ényl, azetldlnyl
alko on suc th r
Py hox)idl% %ébr%?%@ Cé;){%gnwl %_)ﬁ}/l%l%% )%/ apgrazPlyl,

carBony pr opdXYy .’ iI’sopr opoxy ony
ﬁmﬂd@qgiaﬂhngyL,plpsobdybxymmwﬁhnmdnyl dihydropyridyl,

p&%&ﬁo&y ug%% E}%ﬁ#??gggmy %%Yaﬂr%ﬁgﬂa&)wy&a%gnw and the

19NQYpP %%CBlk?ieﬁ@ﬁlegxyﬁéﬁﬁoﬂyhgetQa(h&ﬁ@lk@@ehb&@bxy group
a carbanoy rou 1 nono-, di-

sﬂqhw §GEhY lea@é?uoamqet}gyb@rpe%@@ etg -mored thgi 1ige), a
Cl 4 _al.kyl qr su omet

IO SERRpT = rPHELL RSO, PSR SRR Bk v,

eetaml,fo @mauphealskéf;nangoa@pgr&nghosphqnn(gnmmpgr@upulfamoyl

BI04 3BT LD GLOUE: (& SO LNCC,
Sueh A8 eyl arbag, sethyhaniingetipy oyl Amdd, N-
I%gﬁ%&g&%%@&QO Nbg§¥£§?238f§$gyi andlééﬁiééJ??ulfgmoyl N-
butylsulfamoyl etc., and the like), a dialkylsulfamoyl group
(e.g., a di-Cy-¢ alkylsulfamoyl group such as N,N-
dimethylsulfamoyl, N,N-diethylsulfamoyl, N,N-dipropylsulfamoyl,
N, N-dibutylsulfamoyl etc., and the like), an alkylthio group
(e.g., a Ci¢ alkylthio group such as methylthio, ethylthio,
propylthio, isopropylthio, butylthio, sec-butylthio, tert-
butylthio etc., and the like), an arylthio group (e.g., a Cs-10
arylthio group such as phenylthio, naphthylthio etc., and the
like), a lower alkylsulfinyl group (e.g., a Ci-g alkylsulfinyl
group such as methylsulfinyl, ethylsulfinyl, propylsulfinyl,
butylsulfinyl etc., and the like), an arylsulfinyl group (e.g.,
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al kyl am no group (e.g., a di-Cl_4 al kylam no group
such as dinethyl am no, diethylam no, dipropylanm no,
di i sopropyl amino, to dibutylanino, nethylethylam no

a€kg., ARdh dherildkeyrotp3sutl s PRERGISE £Mefi c am no
group contai ni ng, besides carbon atom and one
naphbyéauatonyl 1eto- 3 and dilte dtidied rsél dewed pitbyanlfonyl

en_a sul Qﬁﬁ r 0
gréég Qe 56’ne %#%Xﬁ%éﬁ?;ﬂ ? %ﬁ%gggcﬁg Hégﬁygsulfonyl,
eahy&sP&Fyhylazpfmp@lsmlfdﬁyknnhuﬁyhﬁw%ﬁonyﬁyetoL;nghd the
rroly [ razo i m dazol i
)Lﬁél'l & ar fzwg?%%jyl‘g %%yiﬁ%@pyr idlye-10 ﬁ/ﬂﬂ%fonyl group
chKEEQYbeH 1@@19& 1N@5§Bﬂwmﬂ%n@w c8kG, , adfdthBelike)
an al kyl ene oxy group (e.g., a Cl_3

aaﬁkyhénédklx§rgr@@©d such as nethylenedloxy

et hyl di. t n [ iy “
e
ad kyulyfloggoapp, alswéfi¢ynxpamkylzgmmmﬁph@do“grgmpgraup” may

R0 LR 06 5 SPREFSERP iop| Lo bt G apsle, BubSt Stuefls

E%h@ih§u bagBkkedNbyethyl & Eb&@ﬁ@ﬁkloned “hydrocarbon group”,
propyl sul fanoyl, N-isopropylsul fanmoyl, N 25

apgt Fheullfi¥mpyl etc., and the like), a dlalkylsulfannyl

[%@%_@ (e.g., a di-C1_6 al kyl sul fanoyl group such as
, dinethylsulfanoyl, N, N-di ethyl sulfanoyl,

N, N—dmmedpybbmbfanampleshbf+th¢nﬁqbsmﬂﬂu@m¢ybfeténg Angnclude

the lik | kyl t hi 1 l.kyl t hi
PGS ISTL AR nee byrtROBYL S R Losg T e Refbo. |
éu%@ﬁmméhtchw,, butylt &l Box$egrdud wﬂﬂlcﬁmaltl@r thavmg

butylthio etc., and the |like), an arylthio group
SPSFirugneésieo aapyﬁfﬁﬁﬁlggéaﬁpsu@hnéErBh@ﬁ PPhl% cyano group,

Gf%%|%Qb9 eBﬁt&oﬁle§hﬁaViﬁ E@ubétlﬂﬂ@ﬂ% S), an oxo group
sul flny group (e.g., a 6 al kyl sulflnyl gr oup

agubhh&slméehyl&@lEhﬁyrsuQﬂU%NQﬁth @ﬁlthﬁroﬁyks@lthy@roup
but Isu fln n i ki n
%ﬁwﬁﬂ? aVlég %%t g gn{FsulTlﬁ%f6 Foup %Iﬁ%%hg ¥ptionally

Hehemy %wb%tﬁyhentmaphthyasuémimglgfﬁmp opﬂmbﬂdﬂiﬂ hke)ng
a | ower alkylsulfonyl

BGH SRSy “gr bGP SEERPLS” rr'(e%%%fdf%woptlonally

sl %@fylthepElQBYlaﬁé'hf98b{éd W&i@éﬁf&ﬁybr@i@” candbe
the s like), an arylsulfonyl group (e.g., a

Mﬂqﬂkﬂnﬂﬁonyl group
Ring A optionally contains 1 to 4, preferably 1 or 2,
substituents from the aforementioned substituents at
substitutable position(s) according to the size of the ring.
When the number of the substituents is two or more, the
respective substituents may be the same or different.
Examples of the ring A include

[0043]
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such as phenyl sul fonyl, naphthyl sul fonyl etc., and the
like) and the |ike are used. The "l ower al kyl group”
"1 ower al kenyl group", "1 ower aIkynyI group", "l ower
[ogakoal kyl group” and "aryl group” may io0 have 1 to
5, prefe%ably 1 to 3, for exanple, substituents
whpEEdAaR Wfb65§é§§§@e@yaﬁﬁ@ aFot-efBnt | Bpedtituents from the

abg¥grﬁgﬁ£P$He%e ore feréﬂﬁ%tgﬁﬁgﬂﬂ@%enkgo%%k Eiﬁéeﬁablﬁhd

exa es o stituent of ring Ainclude “is a
ohhbmgsymhbibm age Gis s e kydd grioowe, opnidotakl gzlhaw Myf these,

substi t uent §) 6 al kox roup havi_n

oBHpSrPERENt Coie 2 FYAPSRST rotp. San Rt rey Qs 7 & Cios

aqxgmo gbﬁppopﬁﬂo@£1D@ Kﬁﬁmﬂb(ﬁﬁUSﬁﬂﬂdéﬁthaVIngartlcularly one
stitu nt(s) an oxo group and the Iike.

wh@@@éflu Ruelrﬁ a 6fyctrh>@en(:ft9ma| KppugFbipuoed o&%rﬂ 1 pre

W agugg uSH@stituent(s)”, "Cl_6 al koxy group optionally
Ravi g substituent(s)" and "am no group optionally

havi ngn sbésfotrmebha () "is far iewtagsire ofs@bspi Luendsn is
s essed the af orenment i oned

%%8 @gybaﬂpg? TP cA g T dentioned. 25 Ring A

opti opaktycgoataypsn 1id Opzﬂequraeﬂq;r aghly 1 or 2,
substituents fromthe aforenentioned substituents at
[9QBsti t ut abl e position(s) according to the size of the

ring. 1n,\VWga Sggr@H@pﬁfoﬁgdtfﬁhﬁﬂ@§tﬁiUe&ﬁ%g‘% t W05 0henzene

nore, the respective substituents may be the same or
rdinfyf epmpnamthavrpm@sswswwemtn@ A include [0043]

RS 23 004?1?8 %eﬁ?ﬁesu g&&&yd@ffogﬁglga %‘iuéleo’&hé

substl ST from ove rentione era
“Substituents bﬁrthengbdve mwmtlandda“bswmbmksrang aptlonally
defi ned above, and the like. t hese, one where

MRS AURTAFGHERT AR AKYH GRFFCar GuBRaroancItet @
h@b&%&y@r%EQu@pEkOQaibNePaVG ng sHbsti tg ®hitionally having
g%%%i&%ﬂeii(y)ogg preferable, and particularly, a halogen atom,
a hydroxyl group or a lower (Ci-) alkyl group (preferably
methyl) is widely used. The “substituent” of the above-
mentioned “lower (Ci-¢) alkyl group optionally having
substituent (s)” 1is, for example, the substituent optionally
possessed by the aforementioned “hydrocarbon group”.

Ring B optionally has 1 or 2, preferably 1, substituent
at substitutable position(s). When the number of the
substituents is two or more, the respective substituents may
be the same or different.

As ring B, for example,

[0046]

IS

A
RS

[0047]

24



wherein R5 is a hydrogen atom (unsubstituted ring A,

are wdely used. Inthe fornula, nis an integer of O

to 2 and nis io preferably an integer of 0 or 1.
whekbi6URAr1y, a mydrdyeaf eral,y a0 hydro@43] gkbubpea halogen atom,

af orenmentioned fornula (1), B is a benzene, ring
appersHal Cy-shadl Ryl sTBRER tq@rﬁqr@aly élaE%&ﬁpﬁé?SB%t‘tl%t or a

t t t
l?ﬁ%%aggsgpn%g%?% e%r&%%JBﬂﬂ%B%éﬂT% ha¥4Rg EEH§EEtuQﬁt , and

nzene ring optionally having

t@@béﬂkéuene(piéfeﬁ@bh@ t oge exampikogBh xﬁ(pneﬁﬁrably a
dr ox roup

° P8ﬁ§|ﬁg°ﬂav?nﬁyg§ mfl?%é%??%ﬁ%mh%% a%Bgl gngover (Ci-

refera
paalkyyl @rdYp Ehedage] vaherhy20 . a Myt wgéfe;rr@m ier aa
| ower (C1_6) aIkyI group (preferably nethyl) is
hmdé@9§nu§§am The "substituent" of the above- mentioned
wer (C1_6) al kyl group optionally having
substituent(s)" is, for exanple, the substituent

opti odal kye pﬁesems@uiﬁwedrﬁpnmwk%n@hbiUné@ an integer of 1
hydrocarbon r ou

10 to U PERFSIIL R, 1ofdad " B IR LK RSO 1

paeFietriabnisp. ohep pﬁﬁn@mﬂpfpﬁdﬁra@@ew t uents |s
two or nore, the respective substltuents na%
same Gredrrreiene=amRles mf BN G rdx &mprese §6d[ 6@4%?@
Aorn38 5[ 0047] 24 wherein R6 is a hydrogen atom a
hydr oxyl group, a halogen atom a lower (Cl_6) alkyl
($0dP) optionally having substituent(s) or a |ower
(Cl 6) al koxy group optionally having substituent(s),
the |ike are preferable. For exanple, R6 is
-rabHy a s hydrogen atom a hydroxyl group, a
i omor a | ower (Cl_ 6) alkyl group
/g,abl %Ethyl) More preferred is a
X

15

[0050]
include
[0051]
A A
o O
RO
R¥ ; Lo
A A
O o)
OSSR OB
N , .
RY g¢
A
A
0. . S
RO
o [o]
20 [0052]

25



hydrogen atom [0048] In the aforenentioned formnula
(I'), mis an integer of 1 so to 4, preferably an
integer of 1 to 3. Furthernore, mis preferably 2 or
wherednt REUliar lay hgrebernabby @rofl ediet dnl £l lex argulies; of
the part represented by the formula [0049] A O ~y-
SPbFIBtPeXt FO08D] 2i medirreyl [DOBE. 20 °ﬁ§er/SVmBO%SR%re each
9B iheMBapBie, Rl AR "fBL Aa K3 00 20 [0052)

ereln R4" 1s a hydrocarbon group optionally
haV| ng' ssbetietfeenbly) lovea h§dsbxad kg ouy;,icaed lot herving

ach as defined above, and the like. R4,

S al.s
’ Péﬁgﬁé er%gﬁg | oner (Cl1_3) alkyl optionally having 5
subst btuent pspfethbes EriErablef axanpaes ekprbeepaet by the

represented by the fornmula [0053]
formula

[0053]

10 [0054]
include

[0055]

=
=z

[0056]

15 wherein each symbol is as defined above, and the like. Of

these,

[0057]

A .
oA A 0
O 3
= SOy L
R N
N . H

[0058]
20 wherein each symbol is as defined above, and the like are
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OY zo [0054] include [0055] A R3 Ol R3 OF3 R3 |

B\ R3 H [0056] 1ls wherein each synbol is as defined

above, and the like. Of these, [0057] AQ OI R3O
pBefeR3pblle, N R3 H [0058] 20 wherein each synbol is as

defi ned above, and the |ike are 26 preferable. Anong

theseAmOPGOSQ?S%(A OO R3 R3 5 [0060] wherein each
[ | is as defined above, and the like are
preférable. Particularly preferred is [0061] OA R3

i @ 062] wherein eagef nbol is as defined above.

[0060]

wherein each symbol is as defined above, and the like are

preferable. Particularly preferred is
[0061]

[0062]
wherein each symbol is as defined above.

[0063]

Preferable examples of compound (I) include a compound

wherein

R' is (i) a lower alkyl group optionally having substituent (s),

(ii1) a lower cycloalkyl group optionally having substituent (

(11i) a lower alkenyl group optionally having substituent(s),

(iv) an aryl group optionally having substituent(s), (v)

mono—- or di-lower alkylamino group optionally having

substituent(s), (vi) an arylamino group optionally having

substituent(s) or (vii) a 5- or 6-membered nitrogen-containing

heterocyclic group optionally having substituent(s),

a

R’ is a hydrogen atom or a lower (Ci¢) alkyl group optionally

having substituent (s),

R® is (i) a hydrogen atom, (ii) a lower alkyl group optionally

having substituent(s) or (iii) an aryl group optionally having

substituent (s),
X is CHR® or NR?! wherein R* is a hydrogen atom or a lower

alkyl group optionally substituted by an oxo group),

27
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[0063] Preferabl e exanples of conmpound (I) include a
conpound wherein 15 R is (i) a lower alkyl group
optionally having substituent(s), (ii) a |ower

YeY Gl eal kul ogr QUpwesh i onad |othavhed substctoentks,) .
(|||) a | ower al kenyl group optionally having
[O6dtli t uent (s), (iv) an aryl group optionally having
substituent(s), (v) a nono- or di-lower alkylamno

groap optronal |y having 20 substituent(s), (vi) an

ary1ammno group optionally having substituent(s) or
||) a 5- or 6-nenbered nitrogen-containing

[ @@érocycllc group optionally having substituent(s),

iR2 d siadghrdpegancat anuekb Be ved, (Cl 6) al kyl_group
optionally haV|n9 substltuent(s) s (i),
Hy@r géR at 8m tei ymanpenet heisl %@C@@tﬁ%ﬁapgyam oxygen

A onasggﬁkéb?%@-‘f(ﬁ%%%@?%%%%“s IR or s

an@r@InSRé bsnaehydrmg@nopﬁanaﬁlyiHaxmng (sCbsB)tuehkyk), and

up optional Ly substjtuted by an oxo group), 27 Y is
CE 8F R (GREnt i %?Q then Yis Cor CH, [0064]

mﬁﬁﬁﬁ] 5is a S|ngle bond or a double bond, ring Ais

a 5- to 7-nmenbered_heterocycle containing an oxygen
at om ¥RgeoprrsRaRPYe ha¥P Ryl SULS F ity SomRoRG Bhrgean

Rbeﬂéenf ring, Qpéjhlggf?ii%gd??%&%g%%?ﬁ%%ﬂ%@&ﬁ%ﬁteé@y Mto 4

or 2, and t re preferabl e
e@cmmvlfe@aulngleudeaahydnpwhdgm earrd RCis ylikoxag grogp, (ii)

al |onaIIy ubstlt 0 ach.

4( g%gg gyPuafoEp andagE G%ngféou% 159} 2 con
éﬂyD gﬁbu§3o@t@bﬁbmaykyhbgtﬁu@tedIby)lEtdlﬂ(éaﬂhk@mybl6 alkoxy,
group, (|v) roup optiona

a Co S I
TSiiFsyi taledeny ?116061'211%%.(% oL H1% < meegen atom, (V)

eh%k@ﬁﬁn%rcglac§lthk?@EﬁQﬂ&'@ﬁ@ﬁ@,aﬁﬂLaethQQeQr§1§ﬁ1no group
éptlonally substituted by 1 to 3 Ci;-¢ alkoxy groups or (vii) a
6-membered nitrogen-containing heterocyclic group optiocnally
substituted by 1 or 2 Cy;.;; aralkyloxy-carbonyl groups, R? is a
hydrogen atom or a lower (Ci) alkyl group,

R® is (i) a hydrogen atom, (ii) a lower (Ci-¢) alkyl group or
(iii) a Ce¢-14 aryl group,

X is CHR* or NR? wherein R? is a hydrogen atom or a lower {Ci_g)
alkyl group optionally substituted by an oxo group,

Y is C, CH or N (when X is CHp, Y is C or CH,

[0067]

[0068]
is a single bond or a double bond,
ring A is

[0069]

28



a nmono- or di-Cl_6 al kylam no group, (vi) a C6_10
arylamno group optionally substituted by 1 to 3 C1_6
al koxy groups or (vii) a 6-nmenbered
ni t rgggen- cont ai ni ng heterocyclic group optionally 20
S bstLEuted by 1 or 2 C7_11 aral kyl oxy-car bonyl
r‘eupbsy R2 is a hydrogen atomor a lower (Cl_6) alkyl
oup, |[R3 is (i) a hydrogen atom (ii) a lower (Cl_6)
a group or (iii) a C6_14 aryl group, X is CH™M or
NR4 iwherein R4 is a hydrogen atomor a | ower (Cl_6)
[§%765kyl group optionally substituted by an oxo group,
iISs’C, CHor N (when Xis CH2, Yis Cor CH [0067]
whe@68h e36hi symbsl ngd eadbatuf ioreda abawlel,e bond, ring A
i,;s [0069] 28 R5 I1-E a [0070] wherein each synbol is
r3fdqEf ified above, ring Bis 5 [0071] 1\ R6 [0072]
5 [yaerein Réa is a hydrogen atom a hal ogen atomor a
lower (Cl1_6) alkyl group, and 1o mis 1 or 2, and the

like. [0073] Anong them a conpound represented by
pmula [0074] b O N Rlb

Rea/ /

[0072]

wherein R® is a hydrogen atom, a halogen atom or a lower (Ci-g)
alkyl group, and

170 m is 1 or 2, and the like.

[0073]
Among them, a compound represented by the formula
[0074]
b 0O
( N/IKR1b
) H

F
RGb/ X?

15 [0075]
wherein R™ is a Ci¢ alkyl group optionally having a hydroxyl

group, R® is a hydrogen atom or a halogen atom, n is 0 or 1,
[0076]

20 [0077]

is a single bond or a double bond, when X® is CH,, then
[0078]
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0 HXb R6b 15 [0075] wherein Ribis a Cl_6 alkyl
group optionally having a hydroxyl group, R6b is a
hydrogen atom or a hal ogen atom n is 0 or 1, [0076]
b go [0077] is a single bond or a double bond, when
Xo—t+s—~H2, then [0078] 29 a [0079] 1is a single bond
of  a doubl e bond, when Xb is NH, then [0080] a is a
[gbaghe bond, or a salt thereof is preferable. In
addition, a conpound represented by the fornula
1p088g1ngle sbond\'®E H 'ddublrRlfpong, vwRea X is ¢'H,0082n
[ﬁﬁgpgin Ribis a Cl 6 al kyl group optionally having a

y xyl group, X is CH2, NH or NCHO R3a is a
hydrogen atom or a phenyl group, 1is [0083] [0084] is
afgéﬁgie bond or a double bond, Ea is CH2CH2, CH=CH,
CH20, CH=N, CONH or :

is a single bond, or a salt thereof is preferable.
In addition, a compound represented by the formula
[0081]

[0082]
wherein R™ is a C;.¢ alkyl group optionally having a hydroxyl

group,

X’ is CHz, NH or NCHO,

R* is a hydrogen atom or a phenyl group,

[0083]

[0084]

is a single bond or a double bond,

E® is CH,CH,, CH=CH, CH,O, CH=N, CONH or

CH,NH,

n® is 0 or 1,

ring A’’ is a 5- or 6-membered heterocycle containing an
oxygen atom and optionally having 1 or 2 Ci;-¢ alkyl groups
optionally substituted by a hydroxyl group, and

ring B’ i1s a benzene ring optionally substituted by a halogen

atom, or a salt thereof is also preferable. Among them, a

compound wherein when X’ is CHy; or NCHO, then

30
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20 CH2NH, na is O or 1, ring A" is a 5- or 6-nenbered
het erocycl e contai ning an oxygen atom and optionally
having 1 or 2 C1_6 al kyl groups optionally
[pobstituted by a hydroxyl group, and 25 ring B' is a
benzene ring optionally substituted by a hal ogen

atom or a salt thereof is also preferable. Anong
themr~a conpound wherein when X is CHZ or NCHO, then
30 [0085] [0086] 1is a single bond or a doubl e bond,
[@pdowhen X' is NH, then 5 [0087] [0088] is a single
.bond, .or_-a t her eof pr.ef ,[

B 8f 8rRBIE %9% Tes® o OUbi%x) (ﬁfd CLakn g h€?8§i €hten
(00867, 8-t etrahydro- Zkklndeno[S b]furan 8-yl)ethyl]a
cet am de,

MNef2-(1.-6, 7, 8-t et rahydro- 2H i ndeno[ 5, 4- b] f ur an- 8-

v+ ety but yl am de,

N-[2-(1, 6,7, 8-tetrahydro-2Hindeno[5, 4-b]furan-8- 15
[@Dﬁéﬂhyl]propionanide

lét%iﬁ%BPéSl%ﬁaﬁfgégh gfyréﬂggé%f}fgiaﬂgglb&éfgkgble.
[MoB21(5-fluoro-3,7,8,9-tetrahydrocycl openta[f][I|] benzo
ﬂ¥{2n€ge§¥%%pgégg§igp#£lc”%ugéﬁ%o&%é (I) include N-[2-
fie%ahy@L%i%ﬁg&%%ﬂiﬁ&&%@ C{%Jkﬁjrﬁﬁ’aﬂ—kewyle]:ﬁwphéétamlde,

am de 9-tetrahy rano[3 2-e]indo
Nyuy—dﬂh@bpbatypgnaﬂgdro ~-2H- 1ndeno 4-b]furan-8-

§§q%§€§%§ﬁf ZaQigehexahydropyrano[S 2-e]indol -1- 25

oplonahlde
NNH[22-((L1 162 73 8 7+ 81 Ba hpotadry2ii -ejxyderno] B, 2-kd]furdak-8i--

PO L2868 8e,
N-[2-(3,7,8,9-tetrahydropyrano[3,2-e]indol-1-
yl)ethyllpropionamide,
N-[2-(5-fluoro-3,7, 8, 9-tetrahydrocyclopental[f] [1l]benzopyran-9-
yl)ethyl]lpropionamide,
N-[2-(5-fluoro-1,2,3,7,8,9-
hexahydrocyclopenta[f] [1]benzopyran-9-yl)ethyl]propionamide,
N-[2-(3,7,8,9-tetrahydropyrano[3,2-e]indol-1-
yl)ethyl]lbutylamide,
N-[2-(1,2,3,7,8,9-hexahydropyrano[3,2-e]indol-1-
y1l)ethyl]lpropionamide,
N-[2-(1,2,3,7,8,9-hexahydropyrano[3,2-e]lindol-1~
yl)ethyl]butylamide,
N-[2-(4-fluoro-1,6,7,8-tetrahydro-2H-indeno[5,4-b] furan-8-
yl)ethyl]lbutylamide,

- (4-fluoro-1,6,7,8-tetrahydro-2H-indeno[5, 4-b] furan-8-

(S

-[2

yl)ethyl]propionamide,
)-N-[{2-(1,6,7,8-tetrahydro-2H-indeno[5, 4-b] furan-8-
1)

ethyl]propionamide,
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N-[2-(4-fluoro-1,6,7,8-tetrahydro-2H i ndeno[ 5, 4-b]fura
n-8- yl)ethyl]butylam de, 30
N-[2-(4-fluoro-1,6,7,8-tetrahydro-2H i ndeno[ 5, 4-b] fura

')8N ){lz} et byt ] preopt earapd e, 2H-indeno [5, 4-b] furan-8-
§ 52 (1,6, 7, 8-tetrahydro-2Hindeno[ 5, 4- b] f ur an- 8-
ﬁéb I PEPBpPBMAMNIe, 31

N %b le% 6186tgt§anfﬁf§¢2ﬁufhééﬁd danef;$,4zR1ur an- 8-

yl') et ] propi ona
yN—EZhyljbutyBamed$ahydro 2H i ndeno[ 5, 4- b] f ur an- 8-

| | |
MRS @ kBT o Riena g P -y P BY R PR
n-qui-de, 6- Nlb?déd— Hdiﬂfdf&tco&&m@en@[rﬁm b] f ur an- 8-

Yﬁb eth¥ pr opi onani de,
e2hyi ] BraPRGERBIFEE i ndeno| 5, 4- b] f ur an- 8-yl ) et hyl ] but

Nl'm%dhd 2H-ind 5,4-b]f 8-y1) thlbtl de,
N ?‘/ s R e g R s S on o g pp ey tamide

NyuﬁetﬁyB}anpdoaaﬁﬂdenden0[4 5-d]-1,3-dioxol-8-

di hydr o- 6H i ndeno[ 4, 5-d] - 1, 3- di oxol - 8-
0SB PEOPI PRI a
NN-[R2-((72 83 d8h§dt et 6rhitldend Hr | vdEndl,8-&tilokol -8-di oxi n- 9

-yl )ethyl] propi onam de, 15

NPF?LUéﬂgP% éaﬁé??ahydro 7H i ndeno[ 4, 5-b] - 1, 4-di oxi n-9
NL[QLNthéh%bUE¥£§§h €ro-7H-indeno [ 4, 5 bl-1,4- dlox1n 9-
N12-(1,6, 7, 8-tetrahydro-2H furo[ 3,2 e]lndol - yl)
yat) lephypd @gpﬁmaﬁamde ,

NN')et hll ?b7t9 %?E%ﬁ?&!%%@"ﬂ&‘ér&l 2, %-8)1-1d9l 84209~

kzh@l]bheyybmhdé di hydr o- 2H i ndeno|[ 5, 4- b] f ur an- 8-
propion '

N-[[ZZ Elg%l lﬁeﬁyl eir%g]}ﬂgﬁ%%%t%q L Y P an- -
wﬂ )ee;th hbeeby bagingge, 25

- hydr oxy 'N'[Z-[(8§% etracydro 2H- i ndeno
N[ﬂ2¢ lh] f7ulgaﬁ68r§h}’@¥ﬁy I]ipﬁw% e.n
@b&%%L391g§9d; 8-t et r ahydr o- 2H i ndeno[ 5, 4- b] f u

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

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

(2S) -2-hydroxy-N-[2-[(8S)-1,6,7,8-tetrahydro-2H-indeno[5, 4-

bl furan-8-yl]ethyllpropionamide,
N-[{2-[(8R)-6-0ox0-1,6,7,8-tetrahydro-2H-indeno[5, 4-b] furan-8-
yllethyllpropionamide,

2-hydroxy-N-[2-[ (8R)-6-0ox0o~-1,6,7,8~tetrahydro-2H-indeno[5, 4~
bl furan-8-yllethyl]propionamide,
N-[2-[(8S)-1-hydroxy-1,6,7,8-tetrahydro-2H-indeno[5, 4-b] furan-
8-yl]lethyl]propionamide,
N-[2-[(8R)-1-hydroxy-6-oxo-1,6,7,8-tetrahydro-2H-indeno[5, 4-
b] furan-8-yllethyl]propionamide,
N-[2-[(8R)-6-hydroxy-1,6,7,8-tetrahydro-2H-indeno[5, 4-b] furan-
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yl'] ethyl] propi onam de,

2- hydroxy-N-[2-[ (8R) - 6-oxo-1, 6, 7, 8-t et rahydr o- 2H i nden
o[ 5,4- 30 b]furan-8-yl]ethyl]propi onam de,
8Nyﬂ_2e[:f1§5]pkoﬂﬂy@1ﬁm:ydé. 6, 7, 8-t et rahydr o- 2H i ndeno[ 5, 4-

b] f ur an- pro i onani de
25Dy erPFERz] B ASAI AR et d-PerrRglyarartinden
JL%éné['L5 k Hgghrg?%iifaf%ﬂﬂ%ﬁé tg?{igjt;waghﬁo 2H—| ndeno[ 5, 4-

Nbﬁﬂuﬂéﬁ83248hyd#@%ywdaQyixﬁ1ﬂﬂgnamydro —-2H-indeno[5, 4-b]l furan-

' Hgﬁﬁgﬁéxﬁpg%p%%r anz%e yﬁ%et‘% lprk%proﬁaine:jcreahydr 0- 2k

[NOP24[ (8S) - 4- hydroxy 1,6,7,8-tetrahydro- 2H-| ndeno[5 4-
b]furan s 8-yl]eth I]pro |onamde and the |ik
[ 00901 ORBr BEBF BFEF¢ etF rlt M&Ié-6&7687t§tFéPV§ﬁ9a?%“2k+

544 d
pige ettt pdogihddasas de,

Nyﬂ?etﬁyﬁ}@rapt@hg@@ymmo 2H- 1ndeno[5 4-b]furan-8-

fI uor 7 8, 9-tetrahydrocycl openta[ f][ 1] benzo
yl&%ﬁ%&é] ?Iﬁ‘%ﬁpr 'opi onam de,

NN P2+ 65fﬂhd0693172839Jtétﬁhhydrocyclopenta[f][1]benzopyran—9—

ygﬁ]égg%/grggggkggaeg} a(Lf] [1] benzopyran-9-yl)ethyl]propion

NCSR=NsL21(3-6-7, 8; t et r@ahydr o- 2H i ndeno[ 5, 4- b] f uran- 8
yl') ethyl]propi onan de,

h@Rﬁthrgcy@lepenBaiﬁlE%&@Qn%pgyxannﬂawd[@tmy&ﬂpapﬁhoeamlde,
t hyl

RS-t R BRy PBRLEayarg 2 dndeno (5. 4op) furag=s

yﬂhhehbynbbupybaamﬂee,

N— - (1, 6-di_hydr o- 2H 4-b] f eth
R s s

yﬂlktagmybkapeah@m@aéﬂe

2 di hydr o- 2H-i ndeno] 5, 4- bgfuran 8- yl)ethyl]but
Nyﬂ 6, 7pB-tetrahydro-2H-indeno 4-b]furan-8-

y%E%h% guzy§altn§&é;ahydro 2H furo[ 3, 2-e] i ndol -

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-
yv1l)ethyl]lpropionamide,

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]indol-8~
yl)ethyl]propionamide,
N-[2-(1,6,7,8-tetrahydro-2H-furo[3,2-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-[(8S)-1,6,7,8-tetrahydro-2H-indeno[5, 4~
blfuran-8-yllethyl]lpropionamide, and
N-[2-[(8R)-6-0x0-1,6,7,8~tetrahydro-2H-indeno[5, 4-b] furan-8-
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yl') ethyl] propi onam de,
N[2-(1,6,7,8-tetrahydro- 2Fquro[3 2-e]indol-8- yl)
et hyl ] butyl am de,
ylHE2h{ T phepybrdmbdei hydr o- 2H-i ndeno[ 5, 4- b] furan-8- 30
hp gﬁhyl]propionanide,
P (7-phenyl -1, 6-di hydro- 2H i ndeno[ 5, 4- b] f ur an- 8-

yl)et @ME]:@@&YJ&@II\TEdﬁreferred are (S)-N-[2-(1,6,7,8-tetrahydro-
(2S) - 2- hydr ox i-l 6, 7, 8- tetrahydro 2f+ i ndeno

2[_Hslmde§pf[ By énnglyr?jl@t fryy )pﬁfckmldrpampd@naanﬁlezs

F&%?é@ﬁ% 9? 9§ﬁ %T%r%%ﬁ%%§%¥3ﬁﬁg:?éﬁéffgggr?fguﬁa?%;u
yﬂbeﬁhyﬂegrapeoﬁéﬁ?ﬁf[z (1,6, Ztﬁ tft:ahydroh1de ;
A R A I A e RS S e
yih behgyhbatypaﬁna@l de,

8-tetrahydro-2H-furof 3, 2-e] i ndol - 8-
Nyﬂ et yppggyyrénﬁd@lhydro ~2H-indeno [5, 4-b] furan-8-

%hkz ¥5n£m§ag|hydro 2H i ndeno[ 5, 4-b] furan-8- zo
) et y ?p pr onam de,

NN{?Z U?ppbey&%ll6GddMYQbeQHHindahaﬂﬂ}&:bJﬁp&anaﬁ-S-

§f% g%bk?@ié iﬁ%Q [(8S)-1, 6,7, 8-tetrahydro-2Hi ndeno

[253 42 b}/ twean-8- yt}{ewlspr;@,m g deh yaitd-28-indeno [ 5, 4-
2-[(8R)-6-0x0-1,6,7,8-tetrahydro-2Hindeno[5, 4-b]fu
brl HISH‘§I’]:7éﬂ ﬁyhyb}%@l%%mﬁr@éﬂer[ 3R] As the salt of

NQQQpQ%@QPLEloxEQE Gxﬁn@lfé fbh§HFHJ§ﬁ3¥d&¥n %%‘M -b] furan-8-

acceptabl e salt and' the e are used.
Yéﬂ&ﬁbWéJpaosabnaMth i norgani ¢ base, a salt mnth

ﬁlc base, a salt wth inorganic acid, a salt wth
orga ic acid, a salt wth basic or acidic amno acid
and the thkesgapb be cefnpéoned(I) Priefreradlelexaspl es of
the salt with_inorganic base include
pharmacologically acCceptable salt and the like are used. For
example, a salt with inorganic base, a salt with organic base,
a salt with inorganic acid, a salt with organic acid, a salt
with basic or acidic amino acid and the like can be mentioned.
Preferable examples of the salt with inorganic base include
alkali metal salts such as sodium salt, potassium salt and the
like, alkaline earth metal salts such as calcium salt,
magnesium salt and the like, aluminum salt, ammonium salt and
the like. Preferable examples of the salt with organic base
include a salt with trimethylamine, triethylamine, pyridine,
picoline, 2,6-lutidine, ethanolamine, diethanolamine,
triethanolamine, cyclohexylamine, dicyclohexylamine, N,N’-
dibenzylethylenediamine and the like. Preferable examples of
the salt with inorganic acid include a salt with hydrochloric
acid, hydrobromic acid, nitric acid, sulfuric acid, phosphoric

acid and the like. Preferable examples of the salt with

organic acid include a salt with formic acid, acetic acid,
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al kali nmetal salts such as sodiumsalt, potassiumsalt

and the 25 like, alkaline earth netal salts such as
calciumsalt, magnesiumsalt and the |ike, alum num
tedlftluoawapetim salitl, apdthébhec| aked, Ffeﬁera@l&cedan@kaslc acid,
of the salt wth organi c base .include a salt

A tRet fry Panfnel 2t £+ t"ﬁ?&%m?ﬂe L5y Adidre SHC&lB&Fl ﬁﬁld malic

a&ifr, | blkdhAesuetbaNe! 2 e, bl Alhangl Rwike ac3Q,
tri et hanol ami ne, cyclohexylanlne dlcyclohexylanlne

mlweneép&éﬁ@yp é@h?l@wédlﬁa@nw%mdPﬁﬁéerakée examples of the
£ f I 0 t n n
8GR, B E IR Pacid i Siilde Y, iy RSO R Bt e,
Lysume nbtnuthanedandutmmrlrkamidmembmapherexampbeﬂ @hdche
|Ik% gferable exanpl es of the s t wﬁkh 35 . .
aliERaBFYT AcPYRe 2K tIRFHIRS & Mo CadiidD geReFEic acid,
gyaﬂamlcsécgalghQOfQ@cgik@ acid, phthalic acid, fumaric
acid, oxalic acid, tartaric aC|d mal ei ¢ aC|d citric

aci d, OéuébEnaboa@rIﬂenwwd i, methareaerileaieally
z uk fo p u nj;

et hopzegesul Lop, SR FORRIAATLE) Had e pasic
ﬂmmmU1oaaﬂngraupd foclemﬁmp&sahi wahﬂ1wmum dnoeganic acid such
| ysi ne, nithine,and the |ike. Preferahle exanp l.es
B RCRIRFL ARl chdrot S AT e o Ea Rt ¢ AL Euric
aREP[I bhespBbeic gtyaa@m @k@édlﬂ&d, thesdlitkerit®f otkh@nic acid
above-nentioned salts, har macol ogi cally 1o

SHceptaBretisl fcid, pP@f}é‘—I‘ 2Che %‘?ﬁ&uﬁ&l(jlr tRasagic
%Lcmaﬁgﬁgtheﬂal {PHP: 5 rocﬁ?ﬂﬂh%u&@ Hyg%%ganesulfonic

|norgan|c acl d suc as hy oric acid, obromc
agdidd, pﬁtpducnasubfosu¢f@¢i@ am@nthe;ﬂmkﬁﬂmaﬂ @eambdtanded
Jﬂg% llk% a Saggl 85 a nafCIQJ cmg%xace alkali
acird,” p ?ﬁa I'c aci UNart e aci 0, Utpa(rtarl Pacy d

nierlagi @a&tbdsu@htéSCsaﬁiﬁbvéﬁﬂkﬂlpdtéﬁﬁﬂhm salt and the like,
met hanesul foni ¢  acid,_ p-tol uenesul fonic aC|d and the

A1 185N BE LreRE F ohetts L ESHRRET {5 hee Lt e+ magnesium

aﬁ%c%!@n%%egﬁg%ﬁ a%ho%&@ﬁpggltaEKalkhe”@ﬁﬁé §§ht§e mentioned.
such as sodi um sal t, pot assium salt and the |ike,

al kal ilhe 2ddit horet abmealnd &Lk hnas healacinydrsdket or 2 non-
gﬁ%%% sium 20 salt and the like, ammniumsalt and the

q e can be nentioned. In addition, conpound (1) may
o® %8 1hydrate or a non-

As compound (I) or a salt thereof, particularly preferred
is (S)-N-[2-(1,6,7,8~tetrahydro-2H~-indeno[5, 4-b] furan-8-
yl)ethyl]propionamide (general name: ramelteon).

[0094]

Compound (I) or a salt thereof [e.g., (S)-N-[2-(1,6,7,8-
tetrahydro-2H~-indeno[5, 4-b] furan-8-yl)ethyl]propionamide] is a
known therapeutic agent for sleep disorder, which is disclosed
in US Patent No. 6034239 and the like, and can be produced by
a known method such as the method described in the US Patent
and the like.

In addition, compound (I) can be synthesized according to

the production method described in JP-A-10-287665 or a method
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hydrate. [0093] As conpound (I) or a salt thereof,
particularly preferred 25 is

(S)-N-[2-(1, 6,7, 8-tetrahydro-2Hindeno[ 5, 4-b] f ur an- 8-
ayla)letbyk] phepebonammde lgenetedimmae saidmaketbod) in
c%%%ﬁﬁgfgggﬁgggg % %oggegtigkgltQgigggiéﬁ'égﬁhod, and the like.
roebrsahydr o- 2H-i ndeno[ 5, 4- b] furan-8-yl ) et hyl ] propi onami

de] is a 3o known therapeutic agent for sleeg

di sor 8épcenAPBPORRd d(%)clféfse?d s tUShpgeedtr RertE03L2BbY

Apdotng ki kﬁastﬁﬁ' d& LK Itgd; g‘i‘#ﬁ;&%t%r]eg%ﬁg%ﬁ;g?gﬁ?l”&é??ght and

such as the ne and
sbppeesbn1mﬁdl$1mntyponpoundkﬁdylsadwﬂmz $hatpesphgﬁax1s or

accor di ng t he producti on net hod descr,i bed
T e LY b SR e

when daskagetisd) dedBbhaeh i (I )cominakientwerBod, particularly
conventi onal oxidation nethod and the |ike, [0095]

compeEngofipolifde¥Pgcerd a3 0 Gtﬁf@rcé’dfve part thal RFpyhylaxis or
tg&%gm%ﬂ@ ég Bi’%ofgr agiLHHd L | tq\é;%l%glgn&\'aﬂrﬂ@l state) .

eficit an suppress inpulsivit It ca use
[@@@6ﬂrophylaxis or treatnment of attention

deficit/ eract | di sorder... I.n addi_ti,on ou

(1) orgRYBSRSShd b GErd et Ty i AL TR LY
c@ﬁ@@@zhadm Olbea@rﬁiﬁﬂété{@ed Ofo thepgyriephyl avhpoahd (D) or a
treatment of bipol ar_disorder (partlcularl¥ﬁnanic

seil&t é}lerFeégéPa%é‘ﬁu%%prur@“(HC)u 2 &t benapésty
2RaRLeNbRE! YingCOMPOLNEL A) it A dratanedohBodi tion

patient, conmpound (1) or a salt thereof
c(oymlatlmugaphyrmawmy carcdrg addfeeloprirger, such as

ta%EE udllngé %a?r <dgp ﬁﬁ%?e l%akoateg B blet)
conp05| |on ORAt A i'hg haT TRCo oglcal y accepta P8

pb&ﬁ@mergrsuchea5cap@m1@1 quujdundmpksuw&r coabedsion,

ablet, filmcoated tabl et anule
EABSHEET | PUBPACL EEY o1 BiE L SBES RPBErPEAON, plaster
SUPROSI 1QKY, SHsialned- ﬁé&éﬁ%%%f@ﬁgpq%ﬁkfOntoBhégi?rrectal or
intravenous administration etc.).

The content of compound (I) or a salt thereof
(particularly, compound A) 1s generally about 0.01 - 100 wt$%
of the whole composition.

While the dose of compound (I) or a salt thereof
(particularly, compound A) varies depending on the subject of
administration, administration route, disease and the like,
for example, it is about 0.0005 - 2 mg/kg body weight,
preferably about 0.001 - 1 mg/kg body weight, more preferably
about 0.001 - 0.5 mg/kg body weight, of compound (I) or a salt
thereof (e.g., compound A) as an active ingredient in the form
of an oral preparation for an adult, which can be administered
in one to several portions a day.

[0097]

Since compound A shows extremely low toxicity, it can be
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20 and the like, orally or parenterally (e.qg.,
topical, rectal or intravenous adm nistration etc.).
The content of conpound (1) or a salt thereof

dgmmmwedumathyptheﬂppn@ﬂhfﬁadtnqnﬂnﬂtﬂdnapahmub 8géidt- for
100 wt,% of _the ole co osltl Wiile th
a&¢e€$&ﬁ8uH&feF}tm£Y89§%$¥ r@PQuPéFSygor the

QuRdiA) ovarestdepens @t@hﬂf&l sHiegt /@l peractivity
adm ni stration, adm nistration route, disease and the

diiseardert, o anéxan9UEer1@r|@x@nkﬂhathﬂﬂy5 theragergibogffect

] 93 B S 21 1y BB DI o TG DOt Ol 11
iweifghitheaf egpapoaddtiidi smchidﬁmblndﬂnamemheﬁapg decreases

onpound a n active ingredient in the form of an
G ) BRet phsbhyTanii O iarabsnine Saeht kol

AdEnRiishenedicip /Q{}ﬁeie@c*@?&)’ﬂﬁ' AR AdaNS aacd@rdube994] de
35 Since conpound A shows extrenely Iom1tOX|C|ty, it

efdiese 136hasrbi ned with other prophylactic or

thera§§%%§§8§989t“§g$e¥ﬁ§£ééﬁifgkﬁ¥g Gty %ﬁEEbvég¥nt for

di sor used axis or tr atnEnt
a&t@@ﬁtbnndééﬁcmtfhyyeeaativmﬁy)dlshrmandemp deduaed in

eri | actic or her tic ct s can
SibaceioBy "L hEn S ShhsrRR Rt U, Gt g e anan fE i Lant
(ndetniyd pheht ReEceXpeohedet At , ShEBmeaAbi RAL | OBrtbEEAPYi1l etc.).
decreases the dose of other prophylactic or

dpeutic agent for attention deficit/hyperactivity

d'sor@%%seangtﬁ%guﬁgé ﬁ%ﬁ ctf%f5¥n€h%1aﬂgﬁ%lczg gent for

Exanpl es of prophylactic or therapeutic  agent
dhmentabmedﬁf@nldéhyperahypexemtdxﬂq%d&ﬁﬁsa@debe tto befree

sed in_ conbination ude_cen
STy Siro 2 BT ARE CELRBE by FRaR CALES St BERTRLEE of such
sﬂnﬂﬂmm@ﬂhﬂbL,waéﬁndaé|@rﬁgem@s)an iéMHﬁﬁ ﬂuhdfhe&el group,
"ot her prophylactic or therapeutic agent fo
%&%éﬁ%mﬁﬁedeFPGFEPH9ﬁeF%%¥$v??%hcﬁ%d% ]J-ﬁﬁ?aﬂesﬁﬁté (e.g.,

Jdd%%m %ﬁ%‘Obo%a§B§ﬁﬂa§§yﬁ'§@é|V acoentiafl @ 38ht metal salts
Exanpl es of such

(e.g., calcium salt, magnesium salt, barium salt etc.) and the
like, ammonium salt and the like can be mentioned, and when it
has a basic functional group, for example, a salt with organic
acid such as hydrochloric acid, hydrobromic acid, nitric acid,
sulfuric acid, phosphoric acid and the like, a salt with
organic acid such as acetic acid, phthalic acid, fumaric acid,
oxalic acid, tartaric acid, maleic acid, citric acid, succinic
acid, methanesulfonic acid, p-toluenesulfonic acid and the
like can be mentioned. The “other prophylactic or therapeutic
agent for attention deficit/hyperactivity disorder”
exemplified here is easily obtained as a commercially
available product, or can be produced according to a known
method.

[0099]

When compound (I) or a salt thereof (particularly,
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salt include, when the drug has an acidic functiona

group, for exanple, inorganic salts such as al kal

netal salts (e.g., 20 sodiumsalt, potassiumsalt
cempohndahkahhde“@ameh pedElylsalttis oretherapabitiamagent for

aIt barjum sa|t etc.), and the |ike,
RO G S5 £C Bh T3S K ah HETARET oged. U858 Whon
colb1Ras 18nbagksmp UBSTd ONAHe H UM F@at@¥aNEbem ansBhde
with organic acid such as hydrochloric acid,

(BydropisiEEration of t2i¥inglial Prepsradioo: pbtaéngd by
S%%ELFEE%%S?? Sré‘é‘ H‘rﬁ? od%osg('f Wt 859@”5&9&69
c funa

Such "as "ace I'C acl ri ¢ aci
@m&hu&uaaKMy,taom@mmmdam)chndnﬂahhenmpn@phgﬂactmcacrd
%PCCIHIC nFthanesquonlc

SRt eSSt o Tt b Al oy PEEaREATE bRed.

dikerget-her prophylactic or therapeutic 30 agent for
attention deficit/hyperactivity disorder"” exenplified,
(Rer eimglEasppys o@tirambﬁt%\%t@rt@ﬁréam &ingls afapregppeations

o&r%% ggupgoég? g é&%“%%%f&é%”@ﬁ%ﬁlﬂdﬁl%rﬁ om@ﬁm ound A)

nmet'ho en conpound or a sa
a@daWbthekapkyphyB&ctrmmmmnthe%apnui1fob@emtpfophytaentron
i.an

i Ot RSB EE ST Ty iF i Reh, baye een separately

proicedt, i By, tBXagPheSa@hid e admdi stdiatd,on form
include (1) administration of a single preparatlon

(St acRéaLlByratipnupt abed UstiApric 3R atérpsuRd crppound
@ 3,54l tsateetﬁeteotp%tt%%ﬁam Cm%ﬁ%dA}% agdg “other
rapeutlc agént

other prophylactic or
patopanytliech idepi cthe hypenate i agant ﬁhnuauﬂaﬁtlopz)

Ll t f d
Frasar bTBEL T BT oot (1 /1B Wi e, agparately

plrparidecy! akl XiheCQmﬁ@U@ﬁnA)lsﬁfﬁtlcﬁi herutar d}ihh)al atbiggeoed
therapeutic agent for attention deficit/hyperactivity
§i'$6der ", whi ch have been separately produced, by

t4t)e s%%@@téﬁ@bﬁbséaﬁihi)@tf%i@n dB)u@dniinicst kat beBpatations
ki nds of preparations of conpound 15 (1) or a

oialqom@erlelof I{ part fcek & | yheramipourar thcudid et kempound A)

and “other prophylactic or therapeutic agent for attention
deficit/hyperactivity disorder”, which have been separately
produced, by different administration routes,

(5) administration of two kinds of preparations of compound
(I) or a salt thereof (particularly, compound A) and “other
prophylactic or therapeutic agent for attention
deficit/hyperactivity disorder”, which have been separately
produced, by different administration routes in a staggered
manner (for example, administration in the order of compound
(I) or a salt thereof (particularly, compound A) and “other
prophylactic or therapeutic agent for attention
deficit/hyperactivity disorder”, or in the reverse order) and
the like.

From the aspect of convenience for patients,
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prophyl actic or therapeutic agent for attention
deficit/hyperactivity disorder”, which have been
separately produced, by the same admi nistration route
abRifi st ageesed £ nanielgl 2@ riebh raitAvht apeaised by

adm ni stratjon of two kinds of preparations _of
SEBHPHARECEFIY FPrecasiing Wé%“é’@ﬁm@pé&t) i el ar P9Lt corprori

(Bhrt88d1aP1 erc&ﬁmﬁyd a0t ia%cpr“ottﬂ%&aﬁ§gbh§l§9§m:h&gr

ttention deficit/hyperactivity disorder”, whi ch have
tbeeapsepacatgdyt frodivehtipn diefieisihyrantatsviayi on

routes,,25 (5) adm nistr.atiqn of Ki nds.

ARBEAEY | Dhet ACOHOHY (e Sa P PP R RRF

[Opaoticul arly, conmpound A) and "other prophylactic or

t herapeuti c agent for attention defith/hyperactivity

di sor B¢ "doghi oh e Vet KPRINLEyicpPsdbiggaPrpytic agent
@it g‘égsggiaﬁl TOESLL B ARULG oy A sSiagger edn 89

manner or exanple, admnistration in the order of
appmppundtély detarmtiad thasesbfon pduet icddhachyly conpbuyerd dose

A) .and ot her . proph t.ic o het t] e
251 £BR: PERRIGE ) 1T RS deRy v Epy T 2REg kEe A0 dtloouna (1)
ofre¥ekadt otHerdonthattieculidey,3zopomntha) aspacthef “other
conveni ence for patients, 38 admnistration of a

PEPREVE2GFE EPaPat ‘scfg%r%%%ﬁwedawt SV rtaRB5GSPY

d@EQ%@%?hPEeQQE@P@ﬂ@y(dﬂsé¥dé&4ﬁﬂd% Eﬁﬁ%%%&ogriately
(particufarly, conpound A) and "ot her prophylactic or

deterapeadi §C_agre<ﬁin<ﬁ oo atherukdededfcipdrippetaationt y
a?a%b%%%%%éiaﬁsrgu 8{h%&ﬂ%@ﬁk%hpﬁﬁ&ﬁ&ﬁ%ﬁ?o%”@%ﬂbﬁﬁg£ion drug

0se 0 er ‘prophylactic or
tbherapeudtlj canagethe Iioite at Gemkiradlgef iti tAhyperadetemined

di sor der" b i ately d i ned. b .
SERGAG T nFBE) FGHHRT YRt dbh e % R Hette PEPRRIAPE Fro®
t2dadibie0ni ct BgeAt XF 8P f@tddr Mfn cmeURY Nk raet iaisal t

thereof (particularly, conpound A) and the "other ,
dprephgdcepctbe shardpedti dhegedber 6EPapEENPF opdministration

idetipbh, hyperactiyily @isprderdo Gan-he rAPRIBhEabE! ¥ne
“other prophylactic or therapeutic agent for attention
deficit/hyperactivity disorder” can be used per 1 part by
weight of compound (I) or a salt thereof (particularly,
compound A) .

[0101]

The present invention is further explained in detail by
the following Example and Formulation Examples. These Examples
are mere Examples or Formulation Examples and do not limit the
present invention.

Examples

[0102]

Example 1

A. Test method

(1) While spontaneously hypertensive rat (SHR) is a

hypertension model rat widely used in research, this lineage
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determi ned according to the subject of adm nistration,
is administration route, condition, the kind of
conmbi nation drug to be used, and the |ike. Cenerally,

nbt 68Ny bgedlel & &1 mask rthasadbromuthalgensenbhvdsseinfldtiey in
"ot her prophylactic or therapeutic a%ent for

thet uVeBhleeft9e /Hy fAE@INA (4 thdPE6FREL® as t he

t 20
S T B@oﬁﬁd%o%%???ﬁ%;f’gm of "t he

dgﬁ?hét/ ﬁp«phqd:*ammy oilscrreie(s]:lpe WOHD) agent evorencedndy on
eficit eractivit
CBSELELbANYRER Akl AR, S B 3 Eg, REboToraEd

RBEELICVARr A¥se KONSHHIEEA) EER5 E[a&b&b]afTMe p)rzesent Rodent
invention is further explained in detai

mpgrlLwP iga Ex @it @1 2R For MRS TG TEXd @ésoﬂﬁj@ge Biol
Pgﬁgﬁggﬁ§gt3Fln1tfe EXa5m] Bs, o0 ke Py akien §ﬁﬁuﬁﬁf¥%ubtype of

the present invention. 30 Exanple
Sﬁ@lOib tEgampVen11$\sﬂ&§n etteently Weickgnized as an animal

Ry 3ar Eonar DR ROER L1 At TGS (SRR P RERaP Y PR o°F

oridieage s&91Doinothy ﬁﬁweﬁﬂp&>hmpeﬂk@mshdnguMoaﬂsK,
behaves sim | arl [

_ % in uvenil e stage tog p tlgntﬁ. .
MateNmetPeMt i ghas éf$C|¥9 eﬁnlgﬂl%Fadlsogéé? inami M,
viahti ekl an- (966 ¢l t LRSI Actd Vidnd Prsendiebl oAPER) , rasevance

evi denced by 5 disrupted retention of attention and
afhetiricke-psage obHeht aneoyeks diyPariensdge MatFoRangenanimal

E elF%%Shb 2 |CI§%%9per£§¥§§¥§erln§¥ﬂa %%aémacol 3(1): 1-

S Centi on- y di sorder
1Rgychiatry. 57(11): 1239-47). Partlcularly, SHR- SP

(U0t 8 S Ral Lol € A0e 8 LRl Y ancons
M$5¥Tﬂ% r ﬁ?@@ré@tf@k@&be&@0§Ebéﬁlm§HﬂEM§m&yc&kbhbrtnterm
the ar (Deno KI, Togashi H, Mori
memory due to attentional deficit and low anxiety condition
considered to be an index of impulsivity. In addition,
methylphenidate, which is a first choice drug for ADHD
treatment, shows an improving effect on these abnormal
behaviors of SHR-SP at a low dose. Thus, those of ordinary
skill in the art consider that SHR-SP is suitable as an ADHD
model.

Therefore, the inventor employed the SHR-SP rats and
evaluated the effect of compound A on ADHD.
(2) The test was performed using 24 SHR-SP rats and 12 WKY
rats (both 5-week-old; provided by CLEA Japan, Inc.). They
were reared at 12 hr light-dark cycle (light was on at 7:00
am) and allowed free access to water. The feeding was
restricted such that the body weight was 85% of that by free
food ingestion. All rats were subjected to handling before the

test.

As a test apparatus, 4 Skinner boxes each equipped with a
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Mat sunmoto M GChashi S, Hoshino A, Fujita T, Saito H,
Mnam M Yoshioka M (2002): Behavioural and
phar macol ogi cal rel evance of stroke-prone

4spat Faeaupkyl sy pesé&nsd ierd it Grait ran danii el yi Spanﬁﬁég
of a devel opnental disorder. Behav Pharmacol . g %
the geptesRESPhe swahbydld @ sHifw 1o GRdy FeRRaRaEgaPle lever

S_%Fgogha@ﬁgugl?ggtbl_rl t¥e (PErACH \Qéty) st Falsoy)

I mMpal rment o short-term nmenory due tO attént onal
(@ef Tbet rahd mmahmemeyd coridi 2 idpy2Fcgodsivegar pdetoing —

n i.ndex of i In addi tion

AP ReRPa BtV Pt FRfel SBisicn arnnieied @0
thrigakmert 906hews. arrwdrardiig wefrkeptreebnt B@sepabd@inmleither
behavi ors of SHR-SP at a Iom1dose Thus, those of
IeMgrnafy oreRi Fred re kel t (i dse ) nafngHR. BpZFer sound

ﬁ%@%ﬁgaéoége%@s Zpa 0dehe . TREAEAQT €n LRE tf‘é{ﬁ‘i‘i&j on the
enpl oyed“the SHR-SP rats and evaluated the effect of

imdripedndax, ofe@®OHPR 11 QY s There evttames iedflor gé@reuswmgh a
ZzzeﬁR'gggra%§ andongsvvcgl %?%¥%H%t9§gcﬂ88ktﬁé Crlte%la

FEViTde apan; Inc Were 't eared
ob%ahmhlggbo fdaed pyﬂ@tﬁélwgmlmma)oameai 7:00 am and
allowed free access. to water. The feedln

(Adsti EP8ATEEENSERLORhe? Lo VR JHt %@@%1819 fRaftion

RS k88 pbeedrhBgestiPnAld-ldtey e r$HPheel €8 £&action
handl i ng before the test. 35 As a test apparatus,

tsleiknnér S§§ﬁé§ne@@hse%¢<ﬁ>p@ﬁ W t9ets A0 WLI 45ty -tedal
i %%&%%lgf%gkngo %?X m@%&%ﬁ%%ﬂVﬁig %b@gbolgthﬁax1mum.
the wa

center a cue Tanp and retractab
Thev @éousseflanp whse sudleesdoo%ntdme ttheaystma*be ofettheseesbBiign to

A1) .. ) The rats were ned for ¥ for |ever
Hhicsth b0t Felar e al LG hs” TR Hsesiahs rppetion

o@o&ffqleSta%(im@ﬁ. ?8s gé&;@éﬁtQeﬁlﬁformfdemm@éerlmm@éelng the

present ed, pressing either ever affords feed pellets

Wevsitist sPEaR) CORRNCRI Bz Br 38 otkR LS ndPEAErngompletion of each
f%%ﬁr%9%%%%5cﬂ@slgﬁﬂewa§°£§£ﬁe&rbﬁf%bfréﬁ'EéHJMQilhﬂﬁ in a

pseudo-random order and when the animal responded to the lever
on the side where the cue lamp was on, a reward was given
along with a sound of the buzzer. In the contrary case, the
cue lamp was turned off and the next ITI began. The levers
were retracted after completion of all 30 trials, and the
house lamp was turned off 3 sec later, with which the session
was ended. The one session of the experiment was performed
once every week day except Saturdays and Sundays. To eliminate
an influence of the apparatus such as house lamp illuminance,
sound volume, lever sensitivity and the like, the Skinner box
used for the test was in rotation for each session.
(5) Drug administration

SHR-SP rats were divided into the positive drug group and
the control group (12 per group) based on the total number of

reaction during trials in the first session of the 2-lever
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initial day, feed pellets were automatically given

Wth a io buzzer every 45 seconds. Al animls reached
the criteria obtaining 30 feed pellets within 300
dseerifndhativéhecdesioseassdion, a 2-1ever discrininative
reaction task was perfornmed. In the 2-Ieve

di sor TP nBPFVE! Voot e P pasy el d¥oRIBoRLFERERT ofith

ang%aha af !LTb Iﬁgmarbé@ amlellg%e Nt efvalchef ebn%90§e§roup was

reactlon latency t sec ‘maxi mum  The housé
oka&ﬁymagmuuLﬁEdr©@ wuthr&e$qkﬂQHUﬁ O.3& gesbivdmaelbulose

di b I I
SPOGEERLE BT ChLartah SR g e | SMEL BLEPS Mharec

ﬂmleﬂealt@dycﬁéfdﬂgetMnlrhﬁsdﬁfaﬁzwﬁ idveagnplagt bad afim3Aistered
trials. After conpletlon of each 20 I TI, either cue

foznp 4WaSPEEFREEVONIAYF D 2SR Furhlin a

(pgeugo-random order and when the ani mal responded to

the I'ever on the side where the cue |anp was on, a
Br.elWest wasuyteen along with a sound of the buzzer. In

he.caon [v.ca u
e AR, o e AR DA, YR BB ot
tch@nnbelbeonoﬁf cakted0 dmsvadrs, aukrddrr aheuwee Lanpnwgsand
turned off 3 sec later, with which _the session

S
tohaddNUTREL o ERRET BT HUTING et isnine WREPRERFor MERE

RRGRreushY oveekrAgy ex€ed Jatwrdays rapdaseadarssutbment
elimnate an influence of the apparatus such as house

ANGYP WeburEhAAtBed 3008 o] MANARL 1qrewdr thensimpbert 9f
c%%‘}etcfee 5&8 sthe, lﬁéé‘{‘eéna%% %&%&Jag h%o‘t8§t niBer of

inrotat f3r sach session. mnistration
rﬁHEtSBnrdUS1mgrErdaysde&tﬁntwnmh31509|bfvéhdrpgsgtnw@ drug

681 HAnbAr GP° 380y BECT o G g A AR FRCEheT the

JElel sessheni ottt Bes2ibever 41 K discrininative
reaction task. The positive drq? group was oral

(@dniThiesteredndi CRTVesnpburee AT 1 tmfnicy %@dﬁ%é@@ht yontrol
B ent (0. 595 RaChyl cal T ol'0de & T et on varer) I 3ag
catougsodnd h8L06hoTheychved &f Preparedin the transition of “the
number of correct answers (number of reward obtained)”, which
is an “index of attentional deficit”, and the transition of
the “correct answer latency (reaction latency when correct
answer was selected)”, which 1s an “index of motivation,
sedation and the like” (see Figs. 3 and 4). However, in the
transition of the “total number of reaction during trials”,
which is an “index of impulsivity”, SHR~-SP rats showed a
significantly greater total number of reaction during trials
(p < 0.05) (see Fig. 2). From these results, the usefulness of
the SHR-SP rat as an evaluation model of impulsivity similar
to ADHD was confirmed.

(3) Simultaneously, the SHR-SP rat was studied for the effect

of continuous administration of compound A for the learning of

the 2-lever discriminative reaction task. The transition of
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i mredi ately before adm nistration every day and
adm nistered for 14 consecutive days up to session
11. [0103] B. Test results so (1) The transition of

taverageayahudise ofof hf@:tnafrarmiram@ afriatlbé, nuhben b an
“ correct answers, correct answer | at ency and t ot
ﬁaﬁlﬁér off 1PRAL I BREW U i VRSP (TS TWa® CONFEFEdon Fgrbetween

tﬁ%@@%h%?@eoér% up %n@%ewé%nﬁ:%'l LeBept edjowever, in

nmeasur enent was performed for the transition of
sebeinunbédr thei sotal rmmbansversactdonedurangwerials in the

d I
PR3 SEE. APTq! 94 8lo LIRS e ASFLLED, MUrLTg 431 2l5ue wiq. 5.

contr ohegeotpm ittesd s ipEiddromee fompbbed Kalsestfdéctive
the | ast session. (2) The |eaning curves of the VWY
foat tARISSPRESPS 3R ek oHERWIS1G-Ygr oup) were conpar ed.

Afteropr pgEESEnOf HAn$eSSiN ni®idt B ¥R ecBtdalllers (number
show nuch difference in the transition of "the nunber

O@frewarecobaﬂsmedS”(rwnimh iof qqnﬂmd$r@@témn Sdndexwhfch
aF%gntl nageé gl%hELe &5% égﬁ (H§ ase E??egCFltlve drug

AsiPri'on 9 COFTBct answer atency
drat@nqy whenoepr (es¢ Rbganswer OvmshsebEHEEdhéndNumhthe
is an "index of notivation, sedation and.the |i

"C8&& SFtgeNSEe AN UFCY HERRARIL O n AHRRCY MRS FPGhEEE ansver
wiaRe setietabanuben i of I§a§ﬁ'Wﬂhdgﬁldﬂlﬂdﬂl&bilon WRk@htion and

is an "index of impul sivity", SHR-SP rats showed a
téliegriilklecant:h? peeatEve tdred Frarze ranst theaconsiodupragp did

|%h%w3g EH 519?8?%% gﬁﬁﬁég?git aFromthese results,

he usefu ness o s an eval uati on
nodel Febmi thal sbovéeyfsndings, ito JADKDdsastoonf ithaedcompound

) .Si nul t aneousl| he SHR-SP rat was studied for the
@it dBE 06 PEORPTRUBES. BcTF i S I BB aHE A 1 or
dehenteanaiingeof ci85athfeidolh ByeFiwi scrim native
reaction task. The transition of 42 the "total nunber

[$flOddaction during trials", which is an "index of

ARSIV LY ExaiBSeSim I ar up to session 4 between the
positive drug g oup and the control group. However, in
Compound A (160 g), lactose (4064 g) and cornstarch (640

g) are uniformly mixed in a fluid bed dryer granulator, and
the mixture is granulated while spraying an aqueous solution
of hydroxypropylcellulose (160 g) in the granulator, and dried
in the granulator. The obtained granulation product is milled
in a POWER MILL using a 1.5 mme punching screen to give a
sieved powder. The sieved powder (3894 g) is taken, cornstarch
(124 g) and magnesium stearate (12.4 g) are added thereto and
they are mixed to give granules for tableting. The granules
are tableted by a tableting machine using a 7.0 mm¢ punch to
give a core tablet weighing 130 mg. A dispersion of titanium
oxide and yellow ferric oxide in hydroxypropylmethylcellulose
2910 and copolividon is sprayed on the obtained core tablets
in a film coating machine to give film-coated tablets (about

25000 tablets) containing 4 mg of compound A per tablet and
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0.09) (see Fig. 5).

1,

the total nunber of reaction during trials
in the 5 positive drug group tended to decrease (p =

teenpoundl Acisn esi®et i Me Tdiare tihe suppression of

ulsivity. On the other hand,

[Qngﬁérs (nunber ~ of reward obt ai ned) ", which is

ng@glgered an "index of io attentional deficit"”
t i se in the nnclfl\/a rirlm gLoup (n

Therefromit was clarified that

"t he nunber of correct

tabl eti ng machine using a 7.0 mmcp punch to

Ol 88ppéseeidig. 6). On the ot her handaMOMntthg)

" porrect—answer—tatency—{treacton—t=at ' rect
anSWEPOURE@ A sel ect ed) ", which is an i ndex -0

np n, sedation and the Tike", [the It4 ve|dru
gro i%§€é%§ the control group did 15 ngt qhggﬁ%ﬁih J
d ééemen£ECMSee Fig. 7). Fromthe above flnnlmgs it

i s—understood—that—conmpound— () nctrudimg—conpound A
of PRAESFYPEIRF G WA Gves  attentional defi%i%t and
imﬁgé§égiﬁﬂ.s{é£¥gge 20 Formul ation kxanpl e gl LConmpound
A it arch (R/lﬂ )
areonelt@mhéw mxed in a f|UId bed dryer drzhd at or,
an lIIC IIIALUIC I Yl aIIUI cucu VVIIIIC SHIhayl Il all
aqﬁé@H%X%EﬁQHY%W?tQﬁlQ%k%qiﬁfﬁr épyPcelll ul ose {1680 ¢) in
thSo?Sfﬂ#i&Eﬁ” and dried 25 1 n the qranuIanr75 e

0 ned granul atiaon nrnr‘lllr‘f is mlled in a POAER

M tLtansumg exildéd nmp punch| ng screeni|to g| ve) . sieved
pDWUiI“"TEE"STEVEd:PUWUET"T@ﬁ84 gy T3 takem,

cOYRSHAY cHEr 19 %% nd magnesi um st earate (2% §)

af eopdded thereto and they are mxed to give @ranul es
f i 3

give a

re_tablet weighing 130 ng. A dispersion of titanium
° [ggogé and yellow ferric oxide in

hydr oxypEsogy

sprayed o

nt

tﬁnﬁéém@&l 1l@seed 2 G aretcapeliivheobni So.

e obtained core tablets in a film

2008-

0@8&2@%5%@%%&@@@ viens i Rt Pt af@lect‘ls aefﬁbéat:ozesassed

1%59991tﬂ9

et an

%85

§) containing 4 ng of conpound A per
43 the fornulation shown in Table 1.
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[0105] Table 1 conposition amount (ng) conpound A 4.0
| actose 101.6 cornstarch 20.0 hydroxypropyl cell ul ose
4.0 magnhesium stearate 0.4 core tablet 130.0

hydr oxypr opyl nmet hyl cel | ul ose129%8 3.74 copolividon
0.75 titaniumoxide 0.5 yellow ferric oxide 0.01
total 135.0 5 [0106] This application is based on

ﬁf]‘t %n r8BR lSé’éi@nof\bth@%?éutﬁ%z%%%nft' legd bﬁtéﬁ’e%m

ntents of which are enconpassed in full herein.
deildlthspeFagﬁtAvptxogﬂmwcamﬂxo morrtme-rsaplgut B¢ -HyéAt (1op, 7,8~

t %tg%EF%g(FHe It/ngErg$¥dfg&)@ 13%&%§ﬁ]p%889553h9§e as an

abeﬁw@hydg@eatbnﬂdeno[S,4 b] f uran- 8-yl ) et hyl ] pr opi onani
de as an active ingredient. [2] A prophylactic or
therapeutic agent for attention deficit/hyperactivity

(9 Sar %Qﬁph%?gejéié' 88 £ rdbdia-i(d e?rt8 fo'roattentlon
tetra ydr o= 2H i ndeno[ 5, 4- b] f ur an- &pro pi onam

d@éla;nd/bryreeoachwetkudmmomemd:cn@mrﬂl@gséﬁ cNecﬂZbenﬁ 7,8-

rophyl r,t ut
b PR ST MO G Bbptonanide and
ohembirnabrenkihds| 3f ﬁem&ﬁimﬁhﬁsnsdﬂuaummoﬁhphamtheor
treatnment of attention deficit/hyperactivity

PECREYdEF L 1EoRpr FRERPAYH Ti i shd U 2RERFPEPPVe
dRFAL /g §£@§£Cﬁhbgt 14 Bsdrdst et Al iGradhon .

i ndeno| 5, 4- b] furan-8-yl)ethyl ] propi onam de to a
manmal .

[3] A method for the prophylaxis or treatment of attention
deficit/hyperactivity disorder, comprising administering an
effective amount of (8)-N-[2-(1,6,7,8-tetrahydro-2H-

indeno[5,4-b] furan-8-yl)ethyl]propionamide to a mammal.

[4] A method for the prophylaxis or treatment of attention
deficit/hyperactivity disorder, comprising administering, to a
mammal, an effective amount of (S)-N-[2-(1,6,7,8-tetrahydro-
2H-indeno[5, 4-b] furan-8-yl)ethyl]propionamide, and one or more
kinds of medicaments selected from other prophylactic or
therapeutic agents for attention deficit/hyperactivity

disorder in combination.

[5] (S)-N-[2-(1,6,7,8-Tetrahydro-2H-indeno[5,4-b]furan-8-
yvl)ethyl]propionamide for use as a prophylactic or therapeutic

agent for attention deficit/hyperactivity disorder.

[6] (S)-N-[2-(1,6,7,8-Tetrahydro-2H-indeno[5,4-b]lfuran-8-
yl)ethyl]lpropionamide for use as a prophylactic or therapeutic
agent for attention deficit/hyperactivity disorder in

combination with one or more kinds of medicaments selected
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20 [4] A method for the prophylaxis or treatnent of
attention deficit/hyperactivity disorder, conprising
adm nistering, to a mnmml, an effective anount of
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2H i ndeno[ 5, 4- b] furan- 8-yl ) et hyl ] propi onam de, and one
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prophyl actic or 25 therapeutic agents for attention
deficit/hyperactivity disorder in conbination.

[ 5]
[(73) -Uee 2L( AS6 - K-82Félr ahyds o- 2 andtrmo{Bl-4ndeherlan48b ] furan-
5 %Jr}éﬁge%é{ﬂlﬁgﬁglgoggggg e;]g{)rg eeé ?R@Szfcg%&:rt%powloafmal %rgbhylactic
dlefiteidaplkypecaatkevtt Yodi soteetiod Gleficit/hyperactivity
S)-N[2-(1,6,7,8-Tetrahydro-2H i ndeno[ 5, 4- b] f ur an- 8-
%QQQ?ﬂ']propionanide for use as a prophylactic or
therapeutic agent for attention deficit/hyperactivity
di sorder in 35 conbination with one or nore kinds of
fddilsmmedt S S3eNedRedl, 457 f $ obe bt dHerdpr-ciihyingeniod Sed ~b] furan-

her.apeut.i.c _agents.far entio . .
0 Gaf Sy BePREPPInt Jeaf Sbrits Prouaiieryof @ prophylactic
d1S)eHeadeliti6, dg8ntefoahytt onPibn nitefiofiT, Aryiplefracanviby

8-yl )ethyl]propi onam de for the productiqn of a ,
ractl]r”c COBPipREFAPUt R AdentT f“i‘f?reagi)éﬁ{% G medicaments

defd aldd Rar aghiY bY¥opBi $88€EE - of 8lh &ftic agents for
(S)-N-[2-(1,6,7, 8-tetrahydro-2H-indeno[ 5, 4-b] furan- zo
F-hantdomy [degiopitdhsntgect Vi tried psoerit4 on of a
prophylactic or therapeutic agent for attention
deficit/hyperactivity disorder, in conbination with

one or nore kinds of nmedicanents selected from other
prophyl actic or therapeutic agents for attention
deficit/hyperactivity disorder. 46
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