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di seases with nmany factors
cerghrgf i Sehegupndieadli Wguh ecerabetlarvasqulast disorder, diouestte Ngndrome,

Pafdiib A (RithiL ql{urﬁ‘ﬂgfbtnscﬂb?@&c meoeéreﬁaﬁrt ?& %?&V té}ecfe%tohva

d| s ses %e been found Regar
Humg ﬂ%}wtﬁglbmé@éhdﬂhyéa@esatronby,efetce);t N@S related
neﬁrb@ﬂhy NgpilepBidnsnd ﬂéurb@?géné@ﬁ&ﬂ BRGvEYReS H%bx'ﬂs ar}?)caini)les of
to be devel o ski nesia i s known t
me?aﬁa h% e(gSWSv X'rhl“g‘u 8y 5‘&@&’“ G455y dyskanesiie Mb&ﬁieoﬁcamhocyto sis,
Wilsan's dissasd| ghestiesacideaia, exdMpigh diséastS Krdpled Bfmmune diseases
whidSKEDeRI R Stoc%%?s%d prgklfalgsrlg " Sfurdg1 t IS}(f)srt]ermc lupus erythematosus,

Sydenham's chorea, and chorea gravidarum. These diseases are critical diseases with

many factors which have not been clarified including the mechanism of occurrence.
No pharmaceutical agents useful for the therapy of these diseases have been found yet.
Regarding dyskinesia which occurs following these diseases, no effective treating

means has been found and thus such means is desired to be developed.

Dyskinesia is known to be induced by various drugs used for the therapy of
various diseases. For example, it is known that dyskinesia is caused by administration

of psychotropic agents (e.g., schizophrenia therapeutic agents, selective serotonin



10

15

20

25

30

35

35 of psychotropic agents (e.g., schizophrenia

t herapeutic agents, selective serotonin 1 uptake
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cause much of these side effects is desired to be developed.

It has been reported that for the therapy of dyskinesia induced by
administration of a dopamine receptor agonist or administration of a dopamine

metabolism inhibitor, amantadine, which is a therapeutic agent for Parkinson's disease,
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2 t is effective. However, it has al so been reported

t hat amant adi ne has a possibility of decreasing the

effect of the other therapeutic agents for Parkinson's
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As understood from the above-mentioned reports, it was not necessarily
recognized that an AMPA receptor antagonist is usable for the therapy of dyskinesia.
However, recently, the following studies have been made regarding the application of an
AMPA receptor antagonist for the therapy of dyskinesia. When monkeys selected as

experimental animals, which have been treated with MPTP
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are described as having an effect on dyskinesia, but are not described as
having an effect on the symptoms of Parkinson's disease, which are side effects thereof
In addition, Topiramate shows a tendency of deteriorating the symptoms of Parkinson's

disease, although not significantly, and thus has a similar problem as the conventional
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(34)  International Publication No. 98/55480 pamphlet
(35) International Publication No. 00/07988 pamphlet
(36) International Publication No. 01/96308 pamphlet

DISCLOSURE OF THE INVENTION

The present invention is for providing a useful therapeutic agent for dyskinesia
(excluding tremor) which exhibits excellent AMPA receptor antagonism and has novel

features not provided conventionally.

The present inventors built a hypothesis that a 1,2-dihydropyridine compound
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30 DI SCLOSURE OF THE | NVENTI ON The present invention
is for providing a useful therapeutic agent for
dyski nesia (excluding trenor) which exhibits
excel I ent AMPA receptor antagoni sm and has novel
features not provided conventionally. 35 The present
inventors built a hypothesis that a
havjr: ekdeyientopRAl reveptoo mpagatismecaiat #go6d GatilRRine&VPent and

n oni sm can be a good anti dyski nesi c agent
“g§588§§§3%€%w% active studies. As a result, the

present inventors found that a 1, 2- dihydropyridine

SOTD A resuh, MeirBLAP Ncrtors fund fhatia | ordiydsoppridiag: egggpound,
Prﬁfetﬁbi& 2-on 3{Rrtysnoptenphral(2Rubidytat- ph)&hyiNQ 2- &h&%ﬁ%me 2-on

tedI a not
IREFRIbEL PRERABLE Kb, GNSSRRC bifmkist " apmpo) GRirgPeiedty has
fe@tysﬂ& ﬂ@él Bung umplﬂmston'genalonalonompdnhmllﬂ of aptfblviaiglg:‘:laﬁedyskmesm
: e u t he
EHEEAL SRSty PR LOE DTG S o
sygptoms &f Rarkigsons diseasey Mtlycfoﬁvomlhbamemrsglhe crsed abei Rgult of
i N
RPN S R ) QUL g o o
coqrﬁgltﬁgp@ls@ﬁ{apymf@w gsig |e&¢lpﬂ1|ng dremdrat The (phesantcmnqsmms ttlarified
th@VWuBH af ©rifRSE, BRUR tof t%@éeuﬁ(?v%l ﬁ&@ﬂe?fcfaﬁ CetﬁLe}é&J/éf¥ A6t 2P%n active

an actlvendﬁ nponent of an i nesra’ t hera
cogmapent pfn dyskgesia rtbeefflli’f‘r\’glcc?ﬁ%ﬁ w@lefoef«eatum db@kmesm excluding

trefnioePrefer il ff Rraabicyive @6mponede b ¥ d99{mé§'i‘aeﬂﬁaraggut?dq - agent based on

dyski nesi.a t euti.c agent based
ab Ac/‘t“?‘:\ha‘f Vigo o@ %l%&lgpewﬁe%r\ﬁé hug¢ramplpigd thaoproseat ixtentin.
present invention. The present invention is as
foll 1), A therapeutic agent for dyskinesia
(exclq'\lg\{slpr Se%’r'@ﬁ%ﬂon 1%6%1% #P¥Fng a compound 20
represented by the follomnng general formula (1), a
alt vat e 4 N ~R1 {
(1)S Rﬁ; &Ffaﬁg{lt’hc zg)%enfe‘ for dgsh&sg%ge‘xggxgmgstre{m COIPgISIng ():ompound
r CIRBSGHWQ byRBe frib vengl g&eral deminile 41)] y salt thdtdoff exraniblwite thereof:
reersent a group represented 25 by a hydrogen atom

a ha ogen aton1 a Cl-C6 al kyl group or a group
RBd by formula -X-A
“~ (1)
R® Q
R2

(in the formula,

Q represents =NH, =0 or =S;

R!, R%, R, R*and R® identically or differently represent a group represented
by a hydrogen atom, a halogen atom, a C;-C¢ alkyl group or a group represented by
formula -X-A;

X represents a single bond, a C;-Cs alkylene group which may have a
substituent, a C-Cs alkenylene group which may have a substituent, a C,-Cs alkynylene
group which may have a substituent, -O-, -S-, -CO-, -SO-, -SO-, -N(R%)-, -N(R")-CO-,
-CO-N(R®)-, -N(R®)-CH;-, -CHp-N(R'®)-, -CH,-CO-, -CO-CH-, -NR™-S(0)mr-,
-S(0)s-N(R'?)-, -CH;-$(0)p-, -S(0)q-CH;-, -CH,-O-, -O-CH-, -N(R")-CO-N(R'*)-, or
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X represents a single bond, a Cl-C6 al kyl ene group
whi ch may have a substituent, a C2-C6 al kenyl ene
group which may have a substituent, a C2-C6 al kynyl ene
group which may have a substituent, -0-, -S, -CO,
-SO, -SX2-, -N(R6)-, -N(R)-CO, 30 -CO N(R8) -

§9 CH2- CH2N(R10)- -CH2-CO, -CO CH2-,
'N(RE &55@ -S(O"-N(R12) -, -CH2-S(OQp ,

SR A AR L FL e M B ME ey

repafsent Rﬂwdrcmra atmm aF(ilGCas alisyit gromp bya 6- Cljlatkfoaygﬁidpy
r epr or a
p erﬁ,eﬁ‘ oxy% ’ Herﬂ%re@en?én %e e& iﬁggh}'ﬁ/

r epr e%émre%ﬂms ﬁtc‘eg‘éa" CJ@:loaik)drgrQup amdisfflaﬁcycmrllmghgmup, a5-to
lﬁxeﬁi%el‘%}dcﬂdﬁairlﬁﬂlhtlglheﬂéfbc %r % ﬁﬂ%l-@l | KS§ th g)Fcf%o%’rbodx cyclic

- to 14-nenbered non- et’er'dcyc
gr@jsea@m Artendrmempgrad @f,oam@@rheea;@wcbc 2Hrupy pachmf whibh ntag have a
subgiti@itber ed aromatic heter ocycl ic group, each of which
may have a substituent; wherejin three roups anong
R, R thege groypRImenges RueRti alatltg R alwags ldentlcally or
dlﬂex‘Eﬁﬂ?y ﬁﬁi&és)éntr ae@*bﬁﬁ ?éﬁres%mﬂﬂ ‘39 RXC RPARSRO tathib%e t\%gér L@)@ QIways

remainin ups al ways represent a
re%%fﬁﬁt a hyfoe éﬁ?%tﬁ 08Fn aloe 0 CalCk plkyheioup) (2) The
t her apeutl c agent according to (1), wherein the
es s dyski nesi a,. based on abnormal |y
(Zf ncr t:!}erée?‘ft\ﬂ 98PN, ACCEHASLR & Py vehergn e dl‘ikl%@)a ihdyskinesia
basdueregimot ingllypperch seacacaivity 60ddpaniiddrgicepreei n t he
dyskinesia is at least one selected fromthe group
consi sting of chorea, dystonia, tic, ballisnus,
(3ht hetldsitherapaudic agymtcicoonding 20(1( 4\)vhé|'1’eﬂ1 thbelyslpiaesid & at least one
seREER AL Gy Lol MNRLRLDN GLDEEYBKI DB 2T Subosis, and

| east one oup  const st
myp¢loaupesi a (excl udi ng trenDr) whi ch occurs follomnng
neur odegener ative di seases, netabolic diseases or
i mune dj seases, and a drug i nduced dyski nesi a

(4Y exclbaithgganeutispesnt asordgle Phd ).t Wherainethe idysldiesi i is at least one
selaae@rﬁcsxfigthb 0%{661) ,coﬁélﬁin%' b td@ﬁ(lﬂé’s%'(éggglgdgnré ?Aolr’jj'“ﬂgch occurs

OCcur s I ow ng_ neur

foﬁﬂ grqdlgg?ﬂ‘??ﬂvﬁ é§$eése(se sestabolip gliseasesnerr immbne: Hiseases, and a

dmgsmuneecn‘dyskmmlmgexatudh%asém&we sel ected fromthe group
consi sting of Tourette syndrone, spinocerebellar

ataxi a, cerebral vascul ar disorder, and head injury.
(5)30 ( Bhe Theraphidicagiit iaccaa@@pt toa¢no Rﬂieﬂsﬁn ttRe (HAkin¥¥iE(Elchuding
tre%nlaF)' %clfx cr)1é35| a Og )évcl udllg_g trenmor) which occurs
Dhg FREafdiordng newRdegeneratiyg dysensesiia dakingsiali(pwsluding
tretrx)e)rrmh)ch occurs followmg at least one selected from the group consisting of
Tourette syndrome, spinocerebellar ataxia, cerebral vascular disorder, and head injury.

(6) The therapeutic agent according to (4), wherein the dyskinesia (excluding
tremor) which occurs following metabolic diseases is dyskinesia (excluding tremor)
which occurs following at least one selected from the group consisting of

acanthocytosis, Wilson's disease, glutaric academia, and Leigh disease.

(7) The therapeutic agent according to (4), wherein the dyskinesia (excluding
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whi ch occurs followi ng at | east one selected fromthe
group consisting of acanthocytosis, WIson's disease,
glutaric academ a, and Lei gh disease. 35 (7) The
t herapeutic agent according to (4), wherein the
dyski nesia (excluding 8 trenor) which occurs
follow ng i mune di seases is dyskinesia (excluding
tremerrowlich witcuts fodlowinsg fimitunei digeaats lisedgdkinsa gt R@ingdtremor)
: cansi st f.system.c |lupus . . .
WD ek LG e AR ot s RLHRIHG: nb Sinsisting of systemic
luppsearyidiamatosus Sydintimds ¢hoesaapedithareaagranidamecor di ng t o
(4), wherein the drug-induced dyskinesia (excluding
tremor) is dyskinesia (excluding trenor) which occurs
(8 ol | dRhierfgerapenticnagent at¢onding fto 44psyleinrthpideugapended dyskinesia
i 1N 0 ISt 9) The
O e OPr San O ABEEH, Plex Bl Jrenigh. 4 pgeurs ollowing
adgynjgtratinm i@ syhatopicsigent A/ qrexddpatiimegretaporoigpniss
dyski nesia (excluding trenor) which occurs foll ow ng
adm ni stration of a dopam ne receptor agonist. (10)
Orhe tlherthgrapeutic 2agahaceoeding do K4), tvehetein thedargeindudededyskinesia

(eXblbting NeHemBE) Gy Sl H88dsH ((eﬁé(lﬁh%' '}&:xﬁorrfnafmclhl S(*1ccurs following
d SklﬂESI% (excl uding trenor) i ch occurs Tollow ng
adE%‘?’n"Bﬁ"’ﬁ@&" palopamingre¢eptRIAROBISt- a pr odr ug t her eof and a
peri pheral dopadecarboxylase inhibitor. (11) The
herﬁﬁﬁghic agent according to (1), wherein the

(o d R dFaPeic) agsat agseding ép 36k ersin g Heegindugsd dyskinesia
(exwhrtin gtxiemgr)ﬁﬂ‘s dyskinesia gexclud.in(f tlremir) vr]hich lOCC]l-JrSZ fo&l_orv]vin combined
- (2~ ophenyd ) -5-(2-pyri1 adyl).-1-phenyl -1, 2-dl hydr o
o P AEERBh Bt sty B et ey by g i
1-(3-pyridyl)- 1,2-di hydropyridi ne-2-on,
(2 idine-3-vl)-5-(2- idyl)- 1 -phepyl -
(11? (2_ g%hg%r%ﬁgxlk %igﬁrg_af_c%rﬁi%ng to(a),pxltxere% t)ne compgunc{] }/s at least one
selgeted- £ | uor ofgmi di ne- 3-th¢ ) - 5- ( 2- pyoupdy| ) - 1- ¢Gnsityingdyl ) - of
; %%’ﬁ%ﬁ’éﬁ%@%&ﬂ ‘Q’?D T Bknyl-1,2 dinydropyridine.210m, 1 5 i pyg
3-(upproriend)-2-@ryridgli 2 CepwidyBhbayd yydrdpyridine-2-on,
i(z(?omygﬁ% 3 ?Ir)(dﬁzg}igﬁdégﬁ \ -fzi&)élaﬂy'l'- 1 ,2-dihyd.ropyridinc?-%-on,
-(3-flugren u@pzfpéyl)oﬁ-(?gpm@ml);1:(3-rpbf@ﬂylb-lQ-My@ypymxm-asdn) -1
3_ 2 H l’ﬂ Py ¥ _ A TR
G dranayar e SRR Ry ) o
-(3-¢ fum}?ﬁxpgsas}ﬁ,-ﬂamygdzl oh -pb(rﬂadmmyk)el,@ ﬁgmld@eaéem
3-(a®xgr?y;ggteo3-gm?1{p5 r-si(z-rpitygﬁuli&ﬁ Q%ﬁih:yarfpyridine-}on, and
3G oo sy U iidinyind A Ay dsewridice 2qent
according to (1), wherein the conpound is a hydrate
- (25gvanophenyl ) -5- (2-pyri,dyl)-1-phenyl -1,
(3 G G BRSAR e 2gt n e o D) bt ey choemonnd s
3-(Rroganapbenyd)r S €2 eatid et -pHeay R peRHdils degspidindeor-ofly ski nesi a
35 (excluding trenor). Mre specifically, an excellent

t herapeutic agent for dyskinesia
(13) The therapeutic agent according to (1), wherein the compound is a hydrate

3-(2-cyanophenyl)-5-(2-pyridyl)-1-phenyl-1, 2-dihydropyridine-2-on hydrate.

The present invention provides an excellent therapeutic agent for dyskinesia

(excluding tremor). More specifically, an excellent therapeutic agent for dyskinesia
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9 (excluding trenor) conprising a 1, 2-di hydropyridi ne

conpound, i.e., a conpound represented by general

formula (1), preferably _

3- (2- cyanophenyl ) - 5- (2- pyridyl) - 1- phenyl - 1, 2- di hydr opy

ridine-2-on, a salt thereof, or a solvate thereof is

pr.ovi ded, and is made usable for the therapy of
(elﬁl‘i,@‘l’(linﬁeg?faoréx%qmm&mg aSM%@h!ﬂTOp?ﬁhtbﬂ@rcewnund nixentai eempound

reﬁﬁgﬁﬁedt possdybl e to ggg&fdpr m gp fgﬁ‘? j,nesi a Eer apy preferably

t hout causing the SY npt ons I nson' s di sease,
FYARORRRAYY- Dt heyngd e ﬁ@e@dds%dlhyésmafndmgta -on,of salt thereof ora

so&fété thetedf & prd QR aﬁﬁﬁg'r&d@qsé{ﬁe b t‘Bg tﬁéfﬁ%’ gﬁ@fsﬂm%&g excluding

was considered a 10 problemin t
UYYAki nesi a excl uding trenor, and pr efer ably while
clearly inproving the syrrpt ons of Parkinson's
di se BRI EFE DESCRI PTI ON. OF THE DRAW NGS Fi g
showf:‘s‘iﬁh%reé?"rt SBYLR mRkess [§ asaiklce ta @sterm g dyskinesia therapy

wn’h(ﬁ]k cneaigathe Iﬁﬁ?‘éﬁ{stdfﬁ}km% s@fdedsd QUPASRHEIE otiiewise be caused

d the horizontal axis
as ool of Bl LS HREmRbreR nervOpREnPRYHEsh 814 Wag considered a

prb)ldamematilb dherapye oﬁdi%lﬂhésh@ Teﬁ‘&iudﬁlg"trérﬁt@f' 6Rd @eefthbly WhEL %learly
;,‘;;\ atlst callfé;aaqg ant difference wth respect
X eé?ﬁ“@*é’ Soé‘f) 1SE3¥-Fi g. 2 shows the
effects of the subst ance tested oln t he synptons ?f .
K&F ical axis represents e
B sevgﬂr)lE ﬁlol?rlg% QE@QW{}Ee hori zont al an| S
r epr & rit ShOMethc iefflectafdfethe Isutﬁfﬁéﬁ méWbﬁsigrQ{m@diHj The vertical
=RIGPRAARL . BhEnBTY MRURLE wnd frechfPnil gnireaissgors the time
aﬁsi EPBN sethyilgsterapd penserazaletane adimissabd.ent (P < 0. 05,
P < 0.01, respectively). BEST MODE FOR CARRYI NG QUT

THE | NVENTI ON Herei nafter, enbodi nents of the present
i nvent | BAicales thap thegreis @rtasisticalprsignifiesint diffemence with respect to the

solwBmqBi<"®0t)s are given in order to !Ilustrate th_e _
present invention and are not 30 intended to limt
the present invention in.any way. The present

i nveﬁtg‘ Qgh@@m tHéEéffef@@rdfitl?éjs&Hﬁan&d"te%‘tﬁd bﬁwl?e ; %?f’%}(mson s
arti rom e scope ereo

dlsa%seuﬁéﬁf ertical FIHIFRIPSRID Fﬁeéstf?r&b@f disskingtias anthéhediomigental axis

represieatst the dioeuafesn tIS DORAS thethiy 1dster ind PREST AL hRMdMiRiskkdd, "+

amJjl n#g'oez?gﬁ 1cag ﬁﬁag %ﬁree 183,?%12]‘ tﬁc& QICs?gmts can%L SiE}e'rence with respect to the

solvent (P< 0 05, P <0.01, respectively).

BEST MODE FOR CARRYING OUT THE INVENTION

Hereinafter, embodiments of the present invention will be described. The
following embodiments are given in order to illustrate the present invention and are not
intended to limit the present invention in any way. The present invention can be

carried out in various embodiments without departing from the scope thereof.

The prior art documents, laid-open publications, patents and other patent

documents cited in this specification are all incorporated herein by reference.

10
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A therapeutic agent according to the present invention
contains a 1, 2-di hydropyridi ne conpound. 5 According
to the present invention, the 1,2-di hydropyridine
conmpound enconpasses a conpound represented by the
followi ng general forrmula (1), a salt thereof, and a
solvate thereof R RARL N (. I ) RZIR2 10 In
1geneﬂaldﬂbﬂnuwmd@kkpnﬁbnmmresents —NH =0 or S and

is pref neral for I
R4 and %%5}3 %‘%r}t %gcorgﬂgf Fgé‘ﬁ é%Vé’H{‘O% Coritains
1%@db@g&nwdnmnpnmohaﬂogen atom a CI C6 al kyl group or
a group represented by a fornmula -X-A 15 Herein,
exanpl es of the "hal ogen atont include atons such
f | uoAcserdingnto thd| present myvemtjonbr thei Ae- dnhwll’opymﬁn@ecompound
en byl
B it Tep RS by 18, ol Bty 3R ). o cat
th%F%@Pmb?aﬂﬁmﬁﬂvﬂﬁgga carbon number of 1 to 6. Exanpl es
of sp€h a group include nethyl group, ethyl group,
f- pr opy!l gqoup i sopropyl group, n-butyl group
R N~ group, sec-butyl group (1-nethylpropyl
tert butykI roup, n-pentyl group, isopentyl
rt-penty group (1, 1-di net hyl propy!l group),
R1,2- met @yl propyl group, 2, 2-di methyl propyl group
(neopéntyl group), 1-ethylpropyl group, 1-nethylbutyl
25 group, 2-nethyl butyl group, n-hexyl group, isohexyl
group, 1l-ethyl-I-nethyl propyl group,
1- et by gerRraldbfimlIp(ONQ repFeui, =NH 1=6 of Esnﬁfdhyb&rfé}ﬁ%lhr =0.
group, 1,2,2-trinmethylpropyl group, 1,2-dinethy ty
group, 1, 1-dinethylbutyl group, 2,2-dinethyl butyl

groufn gbn&atilfmemﬂgll(b),ltlyl EIZOB@ 1:24 an(ﬂlRT%tld&ﬁh@éﬂ br differently

b
re;ggngtﬁ P j ét?%h %,}ﬁa I 82&?} ¥ §F gﬁy[;érﬁug to @ gg&?puI%presented
yzih@mﬂyr$ tyl group, 3-nethy|penty| group, and the

like. 11 Herein, the group expressed by "X" in the

fornmula -X-A represents: a single bond,
Herem examples of the "halogen atom" include atoms such’ fluorine atom,

chlorine atom, bromine atom, iodine atom, and the like.

Herein, the "C;-Cs alkyl group" represents a straight-chain or branched-chain
alkyl group having a carbon number of 1 to 6. Examples of such a group include
methyl group, ethyl group, n-propyl group, isopropyl group, n-butyl group, isobutyl
group, sec-butyl group (l-methylpropyl group), tert-butyl group, n-pentyl group,
isopentyl ‘group, tert-pentyl group (1,1-dimethylpropyl group), 1,2-dimethylpropyl
group, 2,2-dimethylpropyl group (neopentyl group), 1-ethylpropyl group, 1-methylbutyl
group, 2-methylbutyl group, n-hexyl group, isohexyl group, 1-ethyl-1-methylpropyl
group, 1-ethyl-2-methylpropyl group, 1,1,2-trimethylpropyl group,
1,2,2-trimethylpropyl group, 1,2-dimethylbutyl group, 1,1-dimethylbutyl group,
2,2-dimethylbutyl ~group, 1,3-dimethylbutyl group, 2,3-dimethylbutyl  group,
3,3-dimethylbutyl group, 1-ethylbutyl group, 2-ethylbutyl group, 1-methylpentyl group,
2-methylpentyl group, 3-methylpentyl group, and the like.

11
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a Cl1-C6 al kyl ene group which may have a substituent, a
C2- C6 al kenyl ene group which may have a substituent,
5 a C2-C6 al kynyl ene group which nmay have a
substituent, -0-, -S-, -CO, -SO, -SO2-, -N(R6)-,
-N(R)-CO, -CONR8)-, -N(R9)-CH2- - CH2- N( R10) -
-CH2- CO-, - CO CH2- -N(R') S(Om, -S(O) N(R12) -
- CH2- Iggrgnpthe grogg @mes@b&by "XCHQt—hé)formlﬂh OH@: represents

-N(Rjasgmégbgl@@ or -N(RL5)-CS-N(RL6)-; R6, R, RS,

R13 R14, Rs and R 6 |dent|cally or
di f f e ©nth plkylene gepipewkioh mmythade ogelstiatenty a Cl- 06

al kyl 0 , p and q
e on AlehyiEnd o6 WPy BP0 Prol
the prbs alkynylepggronnwéiich Elabba\retamﬂustitumans t hat

rmy h)aVBS O0EOOr-s®-, FY- a'N{%) °fN§%’Z?{(%§ @tﬁ(ﬁg -5"2‘1(}(1{9) CH,-,

tion onbi nati oh at” a S|t

rTé(Rq . -3 h@ €5 CO-HenaNG du?p(O)mepfSé@éﬁNéR '3, -CH,-S(0),-,
-Sedydene-CHLoP, “R(R! i6The
th §§? |,k gnghﬁgoug.ﬁéégﬁc p ?ef ?e a36§
k% #e P Rawng % Cg.r b(ﬁq r ldcﬁltIQaltyoOBdlﬂerently
rem@bnewmlogen eﬂ‘onglacm @, allefr frbup 84 k¥l eng 189' Ude
(G2 cﬁél%L &5y & G gw LBy
- CH( éHs*} dWGFBI)eseméﬁéPtPgﬂié 0 i RE2. Herein,
the "C2-C6 alkenylene group" represents an alkenylene
grou haylp carbpn nunber of 2 to 6. The C2-C6
21 ket eots SR uep FBPAI DrbFdsl naes shal Snahave one or a
phahktyrofisebeitgenouin dnavpitiogalaoait0ion AU BEstifable §fe"3, and
exanpl es of such an al kenyl ene 25 group i ncl ude
-CH=CH, -CH=CH CH2-, -CH2-CH=CH , -C(CH3)=CH,
C}—l:(E(e@HB,) the "@ﬁd'(, taﬂi@lénekgroubkérreprﬁsentd?&n aﬂ%rl@fé group having a
caﬁblﬁ%ﬂﬁlb@pgf grtgldp ThERE e} %g?[l%let%re gglnh( l en bgpreye?able as X is an

having a carbon nunb
alieylqug rgroup diagingud cathoeciumhbiey gfr bfter3abind eamm)ﬂasSOfamchw "Ci-Cs

a ny. grng:lﬁm hayd a
H(gg(égwnpléergﬁgf such. a (l;}qqu n@{zﬁe gr oggé‘ﬁﬂd ug:éﬁ'l@}g@ Q8H2)3'
-CHECH et Ho-, C]CI}'@}KE@- he lhike.| | ke. Preferable

exanpl es of t he ' substltuent in the ' C1-06 al kyl ene

group, whi ch have a substituent”, "C2-C6

al keflgremehyr’ er# \mqﬁeewleﬁwrmméeme@am glkenylene guongp having a

carBbn nlbebo b ky By ! 1ﬂ‘i@CQ—" léﬂke lefid) ﬁé’c“?alﬁ' referable s X is an
Stltuen&ﬁa represen i ncl ude arf af'om

a“‘(’%y g7 EFURSRYRE aaf?g?mﬂ Dé‘mbGF PR OREHH eBrBRIcne! sitbmn alkenylene

gm@dnaedatmcm C-CH=CHCH 2 XYdH,9CHYCH- nJG(CH;%(QJI OU@H =C(CH;)-,

ancm 1997 oup, and the like. Herein, the al
’g‘ represents an al koxy group having a car bon

Herein, the "C»-C¢ alkynylene group” represents an alkynylene group having a
carbon number of 2 to 6. The C,-Cs alkynylene group especially preferable as X is an
alkynylene group having a carbon number of 2 or 3, and examples of such an
alkynylene group include -C=C-, -C=C-CH-, -CH,-C=C-, and the like.

Preferable examples of the "substituent" in the "C;-Cq alkylene group which

may have a substituent", "C,-Cs alkenylene group which may have a substituent", and

"Cy-C¢ alkynylene group which may have a substituent” represented by X include
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5 nunber of 1 to 6, which corresponds to the Cl-C6

al kyl group above. Exanples of "Cl-C6 al koxy group”

as used herein include nethoxy group, ethoxy group,

N- pr opoxy group, isopropoxy group, n-butoxy group,

i sobut oxy group, sec-butoxy group, tert-butoxy group,

n- pentyl oxy group, isopentyloxy group, tert-pentyl oxy
haje ganpatom (e2g.diflwetity Iapnm? pmhlcymg:{ gmm, l{n&mhﬁnityhpxadﬁé Qtldn, etc.),

0 ne ut oxy group,

it 885%’“%0 IRl PR BRo0n, Tsonexyl oxy

group, 1- ethyl - met hyl pr opoxy group

1-et I net h

ar oup 5 B e n%?ﬁ% B Pengp bty oh ket BaviRe Bcarbon
number fifple it ! b’d}t@x@b!@smms to xhd CaGredliyll ot xpowy. omﬂx,amples of

" []] ut

GG o0 RO NR ik SRR DY R FIOE: promos

STOUR:h OBIRRSXY gFawigp, - lnstozyegwpbusmw @iyp, sec-butoxy group,
A-buRixgy | u

g 00 SRS G, s .

1 )ﬁi élgrqﬂoxyhe gTep, osnaq>wtyl@’f>bupgroun, t th@)lylpnquoxy group,

1- hﬁﬂfyﬁﬁ%ﬁ}egrolﬂys B@methﬁguto@ g grgqlﬁylfo &7 glo’xy group,

I §é4 { and i'ncl ude nethi
Yhl-m Pm@?’%p i s&Bpy| Ifﬁlyl-ﬂ methylpragoanp, group,
1,I,Q¥tﬁnbﬂiy]ﬂroﬂd>@lgiou@rl(}}2 b fa@mbih ?%roﬁx?fg% e %@éﬁgo%ﬁ group,

alkox u e ‘group represent
1 kgun(ﬁgllb u¥> %8 d%nethp;lbgtoxpg_groq%lﬂ %F@E@eﬁwﬁ)um group,
2,3- duhetliyelbmeky oxgroep ho3)3-dimetigfoitox 8 PeBup, 97 ‘P—léﬁlyllﬁlt(y )?l group,
5. &Bglﬂﬂtox oxy gﬂr ﬂ?@? n 1but oxy group, tert-buto
group, and i k HEYRTN, HPEPer azo‘F’%h&Pﬁﬁﬁﬂl@‘é’ ofgroup,
Z%nMéwhmouﬁnwepoqsendﬁmlﬂm X i nclude a single bond,
- CH2-, -CH(OH) “CH(CN) -, -CH2-CH2-, - CH(OH)- CH2-
- CH(CN) - {CH2- CH(OH) -, - CH2-CH(CN) -, - CHECH- |
C|_|:@prqya|gle exa@p&e@ﬂf aie('OHHCs alkyl@rb:iﬁ-l—xﬁ]ﬂi@ibup represented by R®,

R’; @&'( ng) R@HﬂH‘R’2 RiA( %’I) Qﬂ;ﬁjc%’&'\l& fede nlaetpx gTouPe et%(}}l group,
n- mﬁaﬂg SEHPs elsonarosyln groelpbdnblutytscgrowten -bu@yl @rup, and the like.

Prgef%%@%@a_p‘i&ﬂg"%l Qﬁ(%ﬁ; 0 n'the &_@prgﬁ%@ byth dR7 Rs
R Ri b é{ "fﬂde?\er%ll@ mﬁhgxhsnoelpb@h@(y &rChP,-n-propoxy
groupt{sebfiopox @b up Gobutdk ¢ gfdubp! ien[mﬁ@xgpé'e{lﬁ gl ltl%hlﬂ?end a

si ngl e bond s nmost pr ef er abl rein, e group
expressed by "A" in the fornula -X-A represents: 13 a

C3- CHlenyi| rafekable gxamiplesMol ¢l pr}@E&séhtéi" By X liktGide 2 %ingle

| | | bst i t
bofe!; s SAROIADY L OHP, W%fc Gt (e CH-,

-CHMCH(O{H‘;)y, h&He-@H(CN)-, -CH=CH-, -CH=CH-CH,-, -CH=CH- -CH(OH)-,
-CH=CH-CH(CN)-, -CH(OH)-CH=CH-, -CH(CN)-CH=CH-, -C=C-, -O-, -S-, -SO-,
-S0;-, -CO-, -NH-CO-NH-, -NH-CS-NH-, and the like. Among these, a single bond,
-CH,-, -CH(OH)-, -CH(CN)-, -CH,-CH,-, -CH(OH)-CHz-, -CH(CN)-CH,-,
-CH,-CH(OH)-, -CH,-CH(CN)-, -CH=CH-, -C=C-, -CO-, and the like are more
preferable. A single bond, -CH,-, -CH(OH)-, and -CO- are still more preferable, and a

single bond is most preferable.

Herein, the group expressed by "A" in the formula -X-A represents:
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substituent, 5 a C6-Cl4 aromatic hydrocarbon cyclic
group which may have a substituent, or a 5- to

14- menbered aromati c heterocyclic group which nay have
a substituent. Herein, the "C3-C8 cycl oal kyl group”
represents a cycl oal kyl group forned of 3 10 to 8
carbon atons, and exanples of such a group include

cycl apEopykydealky, groye wbishtmydy haye aspbstityeak,opent yl

gr oup, ~CHyc : cl oheptyl grou cycl oout yl

ar ou%,c%lﬁé k?{?ﬁ%ﬂ%q;@é& %W%%{lh@%yslgvg@gégmg@tcl oal kenyl

groupt' Sr éprksmamberedcywi-araiiatinyhetgooyfic f goop dvhids mfy Bave a
subitleftar bon atons, and exanples of such a group

i ncl ude cycl opropene-1-yl, 2-cycl opropene-|-yl,

cycl derenaremgtic hﬂiregacgcumucén graupywhich may have a substituent, or

1, 3- L oputiadi 2 dagy A C e-l-vl, .. :

2- gy%?/gpeﬁjelﬁgﬂplgﬁgfl{eaSlfn&r/ncal?%pé%fg 120%&(9% ﬁr?‘}g which may have a
sustguenic| opent adi ene-1-yl, 1, 4-cycl opent adi ene-1 -yl ,

2,4-cycl opent adi ene-1 -yl , cycl ohexene-I-yl,

2-cycl ohexene-1-yl, 3-cycl ohexene-1-yl, 1,

3- cy cleaFBXIAa; Earés cycloglkyl groun’ reprapentd h excloilsylesrbuy formed of 3
to B, AroncteheXeadicRBple T ' - Vi

2, 5-cycl ohexadi enePI ; )cl)lf?ﬁbh %%%Hg%?é%%égk%% kro% s cyclobutyl
gf%‘ﬂbfé(%/leﬁ%i’ Qup. gyclotigxyh grpumeyciaheptyl group, cyclooctyl group, and
thélliky/cl ohept ene-1 -yl , 1, 3-cycl ohept adi ene-1| -yl ,

1, 4-cycl oheptadi ene- 1 -yl, 1,5-cycl oheptadiene-|-yl,

1, 6-cycl oheptadi ene- 1 -yl, 2,4-cycloheptadi ene-|-yl,

2, 5- dHectinhbpt' @gdiogrgelbalkbnyl Jrdme Y?r@i%ﬁﬁtaaé%%ﬁﬁcehylyéroup formed
of 3 § csygl 8hepttoadsl ene- (I”%){Ill 25.1, .3, b5- C}gcl q

Hepl &t 61y eh&toms, 3hd expmples;of Sigh, a R ikrlndre fyalopropene-1-yl,
2-cyglopropkend- 16ylc yqtcddb;ap:ﬂnat le%/ly elm-eyctlo Mllltene- 1-yl, 1 ,?al-cyclolbutadiene- 1-yl,
cy%lf)é(;/ngizr%)é lg- fé) %g{cﬁl&ﬁ%’n%gg-g )—/}(':11 _ %—é:c'\’/f lg)ﬁegqt%geg f —?E 9 ,3-cyc lgpe’ntadiene- 1-yl,
1 %cyolenestidicand-yh yl , 1, 34egpclopentadighened,l- yl , cyclohexene-1-yl,

2-etbheX&e0R6t adi ene- 13 - cyghooct adi eng- 1- 1
%6- cycleo_ogt’ adi ene- 1¥§-’c3}?t?exgrie?¥yéycl ooct ag’secﬁgi-’é:h%ﬂdfene Lyl
L%cyplohigxadiena blbene- | Licyclohaxadigoe-dedt adi eRd-dyclphexa@itene-1-yl,
2, LeRicherhind- 891 efR10eplene 4 vi- S%SERAGHAL. £VE-1 -1-
3,%—10 cl OECt adi e%%— 1¥- n?, }71’3, 60?0)/0?%%2%5 ?eing%}l?l)lﬁpatene Ly,
4-cjyc ,hggte% ddet at ol &,éﬁé{c%hggtgdlene-l-yl, 1,4-cycloheptadiene-1-yl,
1,5keyidhepiadicaeqt @t ol y qr,@c*cld/ﬁept'adiene— 1-yl, 2,4-cycloheptadiene-1-yl
25}37-0 | oogtat ol yene-1-yl, ’
; {I}Qf:kgl_eeej{lg}eag-gfgt ol ygqé-gyc_l(g}}eptadlene-l-yl, 3,5-cycloheptadiene-1-yl,
I,Sﬁéycilel&gdt@lgéﬁeal-?'ﬂ,ye?e- | l-yl ; |1 5i 7- CY B @O&/cRihep iR Nene-1-yl,
- -C octatol yene-| -yl ,
L5 gioRheA Rt oy ono e POl Vhe || kisloastsne-L-y,
2-?4lobleireﬂe-rh?yl,t I”Becyc'l&cténe% 114t ﬂﬂ@’?@lb@@ier&oﬂyﬁ{ Q!’Baéys:ﬂboctald_iene-l-yl,
1 r clic group” ers to,a ocyclic I cyclic,
L& r&{cgo)?gfa%ﬁéensﬁ her pgsifé{ﬁlBP?téd‘%@e'?g’ 14- meharysipoctadiene-1-yl,
1, 7agyrelcmctadened - yi, 2,4-cyclooctadiene-1-yl, 2,5-cyclooctadiene-1-yl,
2,6-cyclooctadiene-1-yl, 2,7-cyclooctadiene-1-yl, 3,5-cyclooctadiene-1-yl,
3,6-cyclooctadiene-1-yl,  1,3,5-cyclooctatolyene-1-yl, 1 ,3,6-cyclooctatolyene-1-yl,
1,3,7-cyclooctatolyene-1-yl, 1,4,6-cyclooctatolyene-1-yl, 1,4,7-cyclooctato lyene-1-yl,
1,5,7-cyclooctatolyene-1-yl, 2,4,6-cyclooctatolyene-1 -yl, 2,4,7-cyclooctatolyene-1-yl
group, and the like.
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het erocyclic group containing one or nore heteroatons

sel ected fromthe group consisting of nitrogen atom

sul fur atom and oxygen atom Specific exanples of such

5 a group include pyrrolidinyl group, pyrrolinyl

group, piperidyl group, piperazinyl group,

pi peri di nyl group, imdazolidinyl group, pyrazolldlnyl

gr oupereins gieolSH mgl|14gnﬂulp):red heh—raﬁd]yaiICOIﬁdlérySI:y@I’cngup" refers to a

mcgcf%'i;g@b:y 4;18;&'15 aﬂ%’c&lﬁ%{j QY pdthedr:jlg}igcfryohu r5y gﬁp o Lég n%gspgléeéi' PoRyro matic

hetprenyglic agmup r@ntaukleg Swchr a’nmnhaemmlirmx selhﬁéd&rﬁlﬁﬁ Cihk Cgroup

S from pyridone r
coli i GIETRASAES, Ay Nty 061 G AGR PUELABEELIE or e
a aem ipebnde pyrrokdiphit granp,mmlmyhgpun ppaayh grougepiperagingl group,

k u 1 Z 4
P Bl SRR, D) el iy, o

yérefgyb gseuts thyenecemybany! cg}fclhp,cdlgydmﬁlryb greg, dihy@rdpyranyl
gréhfb GEHiROBLAYIO Foup, %ngﬁﬁ?ﬁgpﬁ%geﬁdat H&chéﬁc% a flon-aromatic

C|IC tTicyclic or o cycli ¢ group an
efF glic; gropp ﬁ@cqmiasgéfa e derived yeidonsf ring anid aanon-aromatic
fus@H QR (. 8 :laugleuie Rl ﬁ%h%'{?hthbl‘i‘rﬁﬁﬁ g5 QR m%d{ﬁr%; Jl}{é like).
group, napht hyl group, azul enyl gﬁbu Hép ale
group, biphenyl group, indacenyl group, acenaphthyl

gr ouBI,erefuh UEQEEBY khedTQUD,, RERAG ﬁﬁi{'bcé}l’)&%’ychc group" and the "aryl
anthracenyl

en
ErdUBe PR QB LT BRpPCARa Ay GFopcpBnisbef 64y 14 gurbom atoms,
andimtomﬂaaeb lakﬁonoZchl‘d@ bﬁ:lyﬁl.lc @ﬂ@}réh@for bfiRer p?lyc&c‘hc %oup and a fused
rm& e{pes mromat C g %&?
er oa.S?F 8? Stgples P ao Q“B lnct elﬂheﬁﬁhgféfl%dmdenyl group,
1- ngpbuhat group, eI-anpjnlyyllgrcupg raczwlpnylc‘gwmﬁlﬂ&pﬁg:@ﬂgro@b E[?ﬁéi‘lyl group,

h
mdﬁl&%nsro engg-?%e%%tﬁﬁ%le B‘rlp’a uotrenen O%PP 8& Lgro Hdphenanthrenyl

feagetl e Tox senyd geoupp Aysdgsintacyclbo aymyl lgcoup; el ¢leo@ény? §roup, and
theQfier pol ycyclic group and a fused ring thereof
Speci fic exanples of such a group include: 1) as
nitrogen-contai ning aromati ¢ heterocyclic groups,

pyr rHEﬂé‘m Q:Eélilﬁf tHeYsL gyl 4. ngarr{?éé?ed %Haglézﬂew@ )}?[19 #Pdug" and the

. di nyl group, “pyrazinyl group, tria
he?%??ré( Y 9‘?? 30fer dupd etz otd-mambesed grosuatic byterorytlid group
corJ4ifinR onk B GRZE hér’tlero@fo‘?&bosele@ﬁeﬁzﬂdﬂl Iﬂﬁ:z%}l)gﬁ C&HS%HH% of H‘fjr% b¥%h atom,

groy aFﬁomdolyl rou i ndol iz rou
su ﬁwls%n dXNEEY | 21QfPo AN enGAIMRRSHSs| 2 gmqmsychcs btﬂYPh@l tyllcycllc or
othgtr pelycydlidi grotp apd agﬁl@é&rm@mﬁd?&ifazﬁbecgﬁé)léﬁamples of such i: group
p?ghthylldlnyl group, quinoxal yl group, quinazoliny
up, cinnolinyl group, pteridinyl group,

inidazotriazinyl group, pyrazinopyridazinyl group,
carbazol yl

e Dl SRRy RIS 25, R Bl
groph,qmaxiahnpll groyp, pyrimigdinyl Qx‘éup h@m@z&h)ﬂ)gko@ @tH2olyl group, tetrazolyl
groh &ﬁé?tplﬁdl?%%rlogﬁ,o U}Qazolﬂ] group, p&u&azofj g}/oup, l’benzp mmidazolyl group,
mdo yl group, isoindolyl group, indolizinyl group, purinyl group, indazolyl group,
quinolyl group, isoquinolyl group, quinolizyl group, phthalazyl group, naphthylidinyl
group, quinoxalyl group, quinazolinyl group, cinnolinyl group, pteridinyl group,
imidazotriazinyl group, pyrazinopyridazinyl group, acrydinyl group, phenanthridinyl
group, carbazolyl group, carbolinyl group, perimidinyl group, phenanthrolinyl group,

15



)

10

15

20

25

30

group, and the like; 2) as sulfur-containing aromatic

het erocyclic groups, thienyl group, 5 benzothienyl

group, and the like; 3) as oxygen-containing aromatic

het erocyclic groups, furyl group, pyranyl group,

cycl opent apyranyl group, benzofuryl group,

i sobenzofuryl group, dioxinyl group, and the |iKke,
phearzing grpups Hmd@m@tht(ElpomdaZ@}gmdmsl @onipaipyrazglopyridyl
grb¥ 284 thPfik.. di fferent types of heteroatons, thiazolyl

group, isothiazolyl group, benzothiazolyl group,

benzot hi adi azol yl group, phenothi azi nyl group,

i SOX yl WAz r n ny

(o o b BN IRerpeBIE BB i group,
beﬁ?‘&b’ﬁnyll€°]é8bra@§é e‘o]éw‘S@?azoI yl group, im dazot hi azol yl

group, thienofuranyl group, phlopyrrolyl group,

pyrl%gxadlnyl group, and the like. There is no

specip s QXYEEH-SOTBRINGN a5oMmaLiE  bgserecyolis ngroues, darl tgsoup, pyranyl

grois) lé,pclbﬁ@ftﬁﬁﬁ‘ﬁﬁﬁ Groupy berofurflirolp) r@oH%ﬁﬁ;fﬁllr}@ g%d%p, dioxinyl group
f such a group include phenyl g P, ’
aﬂg&@?@# 20 group, pyridyl group, pyridazinyl group,
yrlnldlnyl group, pyrazinyl group, thienyl group,
napht hyl group

thla roup, furyl. group,

(1- naE %/ﬂwq“ﬁ ero %ﬂﬂﬁ ngﬁ Corg?lelalg)tWOqu mexeyqilffgfe@ames of
hetes@uotingOl yma@flgUp grbtipl,0| MkOtﬂﬂé@gpl’ bgodp, Im l‘@@ﬂﬁthﬁhzolyl group,

zot hi a p enzoxazol y
ez S Aok o iy, Gosin ! Byl opuie! sroup,
phgmmlpmybygtombexmkazglyd)ugromycbﬂfze)(?m;%}}l @E(mpp oxadlazolyl group,
C ex

PR o 2R bRy Rt Mg troud Prlspyrroty
grenp; pytidaxadipyl gg)rupuszd the bke;l dyl gr oup, pi per azi nyl

group, norpholinyl group, and the |ike, each of which

may have a substituent. Still nore preferable exanpl es

of ~ sUdRreas gp snerifie mitatien ex anitrebleexpmples efl tHeyero@drephesented

byf" A" MBhemotd pRlriite eNaxhpl%No@ siich N L%'g nwﬁ}édé pﬁerglfl %'} %1 éyrrolyl

each of which may have a substit st “pr
BTQHPs pyTidE &ouguﬁ}‘?l%i’zg’b’é EpouRs @Yyrifidinylegronpl pyrazinpl goupdthienyl

grdup, tthﬁzeslgr rgub@ fary\-gro@p, Mhphthyl &BGH @InaPhthe ofBp, PaHhthyl
group? qumoIiyLi group, isoquinolyl group, indolyl group, benzimidazolyl group,
benzothiazolyl group, benzoxazolyl group, imidazopyridyl group, carbazolyl group,
cyclopentyl group, cyclohexyl group, cyclohexenyl group (cyclohexene-1-yl group,
2-cyclohexene-1-yl group, 3-cyclohexene-1-yl group), dioxinyl group, pyrrolidinyl
group, piperidyl group, piperazinyl group, morpholinyl group, and the like, each of
which may have a substituent.

Still more preferable examples of such a group are, for example, expressed by

the formula:
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Herein, preferable exanples of the "substituent” in
the group represented by "A" include: groups such as
hydr oxyl group, hal ogen atom nitrile group, nitro
group, and l|o the like; Cl1-C6 al kyl group, C2-C6

al kenyl group, and C2-C6 al kynyl group, each of which
may have a substituent Cl- C6 al koxy group, C2-C6

, and -C6 al kynyl oxy group, each of

.Ikeny rou

R have subs ent; 15 Cl1-C6 alkylthio
up | C2 Ike yl thiojgroup, and C2-C6 al kynyl thio

gfoup, ach 0 i ch™m&y have a substituent; amno

roup which nmay have a substltuent substi t ut ed
arbonyl group; | C1- C6 yIsquonyI group, C2-C6

| Neny Sty f onit oup,~€2-C6 al kynyl sul fonyl 20
D upN_ClnC6 IsuI___yI group, C2-C6 al kenyl sul f nyl
roup, “End C2- al kynyl sul fmyl group, each of which
y have a substituent; formyl group; aral kyl group,
eteroa I al kyl group, ar al kyl oxy group, and
f balky , each of which may have a
stl ycl oal kyl group, and C3-C8

cycloalkenyl group, each of which may have a

ag g b ent;. and 5- to 14-nenbered non-aronatic
“aLP Bl @)Jé’(’%ychf’dﬁcﬂrﬁl sigents 4 Mgsh Realerableteyampleapbawrh a group are,

forcgrabipte, gkprefsed dydhdfori@lal 4- menbered aromatic

heterocycllc group, each of 5 mhlch may have a
bstl uent t he "C2- Ikenyl group” refers
@ an| al avi rb nunber of 2 to 6.
ef € Nple suc |nclude Vi nyl

group, 1- ethylethenyl group (1 but ene- 2-yl group),
eacll ofiwhigh capy hafe psastamyent.gr oup) , 1- propenyl 10 group,

i sopropenyl group, 2-nethyl-I-propenyl group,

1- et hyl -1 - propenyl group (2-butene-2-yl group),

2- meHeyain, 2prpfesgider pkargplosipf the Psmbhrjther®! whmegwuw'éme@ented by
" Al Inddueene- 3-yl group), 1-butenyl group (1-butene-1-yl

group), 2- buteng group (2-butene-1-yl group),

3- buBENPS Sethormhydrowdrgrew; | hajpasnmtom, hissile rgybum mitg group, and
&wnﬁﬁ;hexanedrenyl group, 1, 6-hexanedi enyl group,

isopan%eqﬁt group, and the |ike. 15

1-Cs alkyl“group, C,-Cs alkenyl group, and Cp-Cs alkynyl group, each of

which may have a substituent;

Ci-Cs alkoxy group, C,-Cs alkenyloxy group, and C,-Cs alkynyloxy group,
each of which may have a substituent;

C1-Cs alkylthio group, C,-Cg alkenylthio group, and C,-C¢ alkynylthio group,
each of which may have a substituent;

amino group which may have a substituent;

substituted carbonyl group;

C1-Cs alkylsulfonyl group, C;-Cs alkenylsulfonyl group, C,-Cs alkynylsulfonyl
group, C;-C¢ alkylsulfinyl group, C;-Cs alkenylsulfinyl group, and C,;-Cq
alkynylsulfinyl group, each of which may have a substituent;

formyl group;

aralkyl group, heteroarylalkyl group, aralkyloxy group, and heteroarylalkyloxy
group, each of which may have a substituent;
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Herein, the "C2-C6 al kynyl group"” refers to an al kynyl

group having a carbon nunber of 2 to 6. Preferable

exanpl es of such a group include ethynyl group,

1- propynyl group, 2-propynyl group, 1-butynyl group,

2- butynyl group, 3-butynyl group, 1-nethyl-2-propynyl

group,. l-ethyl-2-propynyl group, 1-ethynyl-2-propynyl

20 grufrs Czclﬁ@kwygmpb@n‘ércgrcsgpmj«pglkepybmgm;plactgpﬁum'ch may
habe hexpiithedy AP, 1, 3- hexanediinyl group

1,6-h xanegiinyl group, and the |ike. Herein, the

"C2- G5 4P kehynEmBeret obgn-aroeRrE s hetsrogsiclin keray,0XGs-Gir o apmatic
hytivdafgbracycieghap, Bi5el R mémbered -ardgrﬁé?fceﬁeg%b@ycﬁé YR Rach of

f sucﬁ@s gro%% I ncl ude vi nyl oxy group,
which may| haye & SYRSR4FEr oup ( 1- but ene- 2- yl oxy group),

al I yl oxy group (2-propenyl oxy group), 1-propenyl oxy

grou i sopropenyl o roup, 2-methyl-1-propenyl oxy

gr ouﬁ,{erelfz ﬂiﬁ ﬁf}réq @’E%/'&g&ﬁwpoﬁfe@% tupn elienyilesprp bawingg warbon

- nugnbenpof, 22461ed. hy Preferpblopexinhpl Yof §iAUR. group include vinyl group,

) hyl - 2- pr nyl oxy .qr ou - but eng-"3-yl oxy group),
ARy T Gl P Bine et 151 st oty Erouos, -popenyl
graufmuisepsdpenyl groapp X—ﬁlebﬂl-eflﬂ?ﬁenY} QfYur) " Qltdkhyl-1-propenyl group

3 eny] ox ou - pent enyl oxy gr,ou
Q%%ﬁ%%o@%ﬁ%%ﬁ%@W&W%md&mﬁmm@ group
(lihuB%rhe%eaT egioemy | bhbytegyb htgfrou%z 61=blﬁxﬁe@l Iegmhpysy 2050l group

: he d | XS e "C2- a yl oxy gr.qup"
(2?@ él%g _Ylo éﬁ“%ﬁfn‘?ﬂ%“y‘ Foth ﬁg?ﬁnﬁ“élx’g boﬁﬂ}‘?gﬁ‘%r group,
1, yhexanediesyl growf, d rtabdxanedienyd igesipo fsopentdny gaupignd the likele

et hynyl oxy 35 group, 1-propynyl oxy group,

2- propynyl oxy group, 1-butynyloxy group, 2-butynyloxy

18 gﬂ'&@?)‘,n, theh Geryalieyny! growp refersntotanydlk ghyp pogupriydvingya carbon
nugiberpf -6t fy! Pl%fel%tquéﬂhﬂl@é of85Q4P a %rou include etha'nyl group,

1- et hynyl - 2- pr opynyl oxy group, 1-pentynyloxy grou
L-BEORR Uy TFORIBY! EIOWL hiskube o,y buyeN]pgroup, 3-butynyl

grdupf- hﬁieﬁmi-ﬂrﬁw'r@’l}] Z%I@ﬁp,u ¢ retl%"l@-}l&:ag{ﬂe}g kgroué, R[ﬁﬁﬁ‘g@l—ﬁopynyl

exagplqﬁ g% t he ogen at%ﬂf above as 1 g
Broupy, wIPFPYeibutepy! ETOHR HPERIFH @Bups d ey \groyp; 1, hbexagediinyl
gréup) 0)6- Ixanddiifyl goliprdndehalieyn brom ne atom i odi ne
atom and the Iike. Fluorine atom chlorine atom and
brom ne atomare nore preferable. 10 Preferable
exampbleesin,othe t"fig- Cs Gllike@loxly kgrbuigT @s w.hige Blkﬁﬂyloiaya‘gﬁ?@ l;]aving a
y [ ove as t "substituent” of the
Ca%pg Elmntrbglg%%té)né' e?rg%ra%%’ e’far?&qsl?fo"g%ﬁﬁlf 'ﬁﬁfoué’rlﬁ‘ﬁﬁ, € VigyiRyy group,
l-gjhﬂﬁtg?nﬂow @ylp di-duteneiSplpry pglrbu@)t oallylotmy- t@wﬁmlt (:lgpmpenyloxy
1 : = I roup, rt-bu
b PP LN ool TSP RAY, o ¥R e RN Brtpbayioxy grou,
1-methylgl -peariepylpkp pgtougr d2butenedpdoxy | grgup)ip 2-methyl-2-propenyloxy
t J = I 5, n- hex
B T R TORy o 7 (UL A P YPouph 1 Bl sy grop
(1- utenG:l o ¥egiepph 2oyt endevugroup 12 duttnerdt ¥igkb gtopp), gi-butpnyloxy
grokupl - Ci-BBAEHIANL Y lgr&E UPisogerterfliidiBL h%Jrcmf)t, yl-l-%)?etﬁ?/loxy group,

1,3-hexanedienyloxy group, 1,6-hexanedienyloxy group, and the like.

Herein, the "C,-Cs alkynyloxy group" refers to an alkynyloxy group having a

carbon number of 2 to 6. Preferable examples of such a group include ethynyloxy

group, 1-propynyloxy group, 2-propynyloxy group, 1-butynyloxy group, 2-butynyloxy
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1, 3-di et hyl butyl group, 2-ethyl butyl group,
2-nmet hyl pentyl group, 3-nethylpentyl group, and the
i ke, each of which nay have a substituent. 20
Preferabl e exanples of the "C2-C6 al kenyl group which
may have a substituent” |isted above as the
"substituent” of the group represented by "A" include

gropy B-ptmyox yalgrgup, gt -ouephyl E—mpmbriw*y %romm 1-ethyl-2- pr0pyny10xy

gﬂoﬁ%ﬁ%%ﬁﬁ%ﬁ ggﬁg&gﬁylﬁ]}qp g};o%ne l p%x u)(rglaog(%ip _gglclupg ; OBfB(ynykz)xy group,

1,3-hexanedandoyy gg?fupub6 hev(&wpenylemygrogxpoaml thatlké.he |i ke,
each of which may have a substituent. 25 Preferable
exanpl es of the "C2-C6 alkynyl group which may have a
substhrefgeable exareplesiofithovbalagert #toni" distedtabbueat thedutishienent” of

r t ary) I
("R )&/ﬁ{/%é&ﬁr&gup, Q_ plpggcyién gﬂov@g uaésé%xgxlnuylg B8 bromine atom,
109’@ﬁta§m9ala fg‘ FpE atpme 10fm¢cﬁt©m,ealhd k@maﬂomﬁre more
préfatapie. may have a substltuent 30 The "substituent" in

each of the Cl C6 al kyl group which may have a
substituent”, "C2-C6 al kenyl group which may have a

SUbStFréi@ﬁiMe exa%ﬂﬂes S2ehe® clckyam gr%pgt#@ic%%}h lrllztg%y% %‘?o\éﬁtuent"

LBbStltLil |j sted above as the Stlt.
th He2bgre ap ther sPbsitusnt 'cof thy group Tepsesented bor Al jnginsieanetbylegroup,
Ctﬁ)}ﬂ @ﬁﬂ@ gﬁWngfcﬁl‘fat eﬂo;ﬁfbﬁ?ﬂ tdhSup, 9 h YRyl %?bu%f 1sobut§l group,
[ A" of substltuents A>
EP/’:P trgﬁoé‘pgré‘ifbbu gl FGHP: at HRFOEKL ( €10UPs) lsopeﬂtyl group,
lahkyéthﬂprupy;g gmmp nedehtytl zfoup; I::@ﬂetl@lKMW@O Bﬁﬁﬂf%butyl group,
al ke ou
R‘#’i&gﬁyﬁ’ﬁ? 5 %Wpaﬁn“ﬁ%(ﬁﬁ &gl) £ %% gﬁq?n @daropyl group,
lNdkhtﬂhleﬁtyCG) gralyky nyjladnmmmeWp gfsupClP, BHQﬂ@hYlButyl group,
[ r.au phe r
L SURRERALROT 5. 5ol Blby ol 2PE e BYE B Grptayipeny
greun, eng thedikgugachfod M;lucfgm@m pavepysubdtyﬂuentgr oup, _
pyridazi nyl group, pyrimdinyl group, pyrazinyl group,

etc.), aral kyl oxy group, heteroaryloxy group, TBDVS
oxy GrefersbleCExamplesk of sthef Yoy Cantlkensyr goup Ghidds mdy have a

susdtiswi Bstbd QBNARS IR 'ILOMRent25 e HrkYDYd aign
E ajy@:G al kyl car bonyletr)lxyo 6?1 ﬂ&%p?%%tg@%’ R flelude
k% R c3 P SRR X PEIPE Y, Erepp, %ompkwlg;@molnwtewl -yl group,
1-ptenem2-yChrdadp, al- KMEWBM@Uﬁp 9F-BitBne- £41 @Poup, 2-butene-2-yl group,
Iken%jcarbaqﬂ% 1%? gQ al kynyl car banoyl group,
ISORIYERYEFp PRahd 1S L. ceBh gfvhic %’éﬁiblllaé@ agubstieent-C1- Co
alkoxy gr oup mhlch may have a substltuent listed
"sub t|t f up represented b
?ﬁegs labg ﬁé?rHB E otgf) "8 C ? grouppwhlch may h)z/avc a
substltuent listed above as the "substltuent" of the group represented by "A" include
ethynyl group, 1-propynyl group, 2-propynyl group, butynyl group, pentynyl group,
hexynyl group, and the like, each of which may have a substituent.

The "substituent" in each of the "C,-Cs alkyl group which may have a
substituent”, "C,-Cs alkenyl group which may have a substituent", and "C,-Cs alkynyl
group which may have a substituent” listed above as the "substituent" of the group
represented by "A" may be, for example, one or more groups selected from the "group
of substituents A".
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et hoxy group, n-propoxy group, iSopropoxy group,
sec- propoxy group, n-butoxy group, isobutoxy group,
sec- but oxy group, tert-butoxy group, n-pentyloxy
group, isopentyloxy group, tert-pentyloxy group,

1, 2-di et hyl pr opoxy group, neopentyl oxy group, 20
2- et hyl but oxy group, n-hexyl oxy group, isohexyl oxy
group, 1-ethyl-2-methyl propoxy group,

| or opoxy group, 1,2,2-trinmethyl propoxy
<ém$ﬁ%f&h¥H§Ig%ﬁg?hylbutoxy group, 1, 1-di et hyl but oxy

gr ourhydz)xzfl ciromgy, hyitrieitgyayp, ghzdegen atblnﬁ N{(@fﬂay lalktytadddio group,
en 0X
NJUBHE, cBr SHURAULE S ONBIC 2T RN BRI DX MR co

alkppylamipe %rosp,bé‘{ (€u€ot all@ﬁylﬁmfoerablhm Hmmlr(lce{lsbfalkﬁﬂ/lammo
grot?- @cng‘éFd?ﬂdtfeXM%&B brgﬁb %?%.l ?é’g hg)her‘?ﬁg%s)rtoht ueetrét) 5- to

l'isted ove as t tue
14 mpmbered t asgmptjc hAtemqyehmeouw (g} dhignygrgrapp, Alrylygrony, pyridyl

|
gr@l‘i;p ng%z_]_%loé}s{ﬁy ﬂ)’f%rblgfr&%‘_ QBOU SEﬁragﬁgr%xlogéyetggoﬂglkyloxy group,
e&erwleﬁ@ FoUP.o PIIME LYY ZOUP, it Enealkylsulfansoymity capyp, Cr-Ce

OXYg up, h qf ve i
ng?ggagﬁnmb Pré?ggablgggﬁa %Hg?@k?hbﬂﬁ%mgg @oug Ci-Ce
3”91 E%V gioyap Cot %afmédoasy Fanpt Ci—@er@ﬂkyﬂb’lcstbgdyloxy

gr@hi)v@]ass t B&ykiﬂhiﬁdy‘l ugRdup, OfCthjf,e Gikecdrbihé&ye %r%gp by c,-Cq
Iud 0 roup, ropynyl oxy group
%@ L i%? group, 1-propy
au@“ﬁk&g?ﬁ?ﬁ %V“@T g€ B&&-ynyl oxy group, 35 ﬁengya%!oEy
rou hexynyl ox rou and t he Iike each o iC
gay E fe Y yO Y g %%i' uen The ' tituent" in . .
each rtaﬁ]é5 eX&TpEé Oil og}'(g? WWPHH “ﬁ‘ﬁj’ IRaY,/Bavg a substituent

listed labOvet asctht "subsi@Rei6 oﬂtﬂe@wnhp)vepr@éma@ bWNAT EhcliRl théléxyBaroup,

I roup whic
e oo R0y ) SRRV G oo,
ISOBHEPXY EFOYD ISec-btoxyp grozip) tectlmdoxyr groufln-ntploky lgamipn Bopentyloxy

dth
e o e L
2-gethuibutery Ero v - heayloxy graw, swbexylexiegrotp, 1-€2yEs-methylpropoxy
grépk eny|1t N Qruﬁét‘ﬁ?hl d Ypyxgh maé?oﬂﬁ‘ve 2 §%ﬁﬁettﬁgqﬂxtop0x3and group,

f oup ch may have
1% ti‘X“Bl‘gﬂl‘y grPé‘Paedl gﬁ%@hﬂbu@hﬁ SEYPst 2, Zisﬂernct‘hylbfltowe group,

1, DignephyleR6 £ dp by 2"ebh 1bﬁtsk§ade fotp,C0 28kl fpBh Q1KY URroup,
thi 0

t hy It eth group
3- C‘B?‘Bﬁ’ﬁf V&T@ipoaﬂf? thﬂﬁ@ﬁr%?ﬁbp Wh&hgp%baverw@mtyum 0
group, isobutylthio group, tert- butylthlgsgroup
n-penptylthi o groyp, i y gr oup,
negp E%VF{’]]ﬁi f‘]gé‘?pg%pf’ E géi ‘Ifmla CQ‘V'GE% grapp . yhickomep have a
sutstikeny/| lidsedalgivewss the "gubstitteiy | dfith® group represented by "A" include
vinyloxy group, allyloxy group, I-propenyloxy group, isopropenyloxy group,

l-butene-1-yloxy group, 1-butene-2-yloxy group, 1-butene-3-yloxy  group,
2-butene-1-yloxy group, 2-butene-2-yloxy group, each of which may have a substituent.

Preferable examples of the "C,-Cs alkynyloxy group which may have a
substituent” listed above as the "substituent” of the group represented by "A" include

ethynyloxy group, 1-propynyloxy group, 2-propynyloxy group, butynyloxy group,
pentynyloxy group, hexynyloxy group, and the like, each of which may have a
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group, allylthio group, 1-propenylthio group,

i sopropenyl thio group, 1-butene-1-ylthio group,

1- but ene-2-ylthio group, 1-butene-3-ylthio group,

2-butene-1-ylthio group, 2-butene-2-ylthio group,

etc.), and, C2-C6 al kynylthio group (e.g., ethynylthio

group, 1- propynylthlo group, 2- propynylthlo gr oup,
ﬂWﬁMW%WIthlo group, pentynylthio group, 20 hexynylthio

group, etc.), each of which may be substituted with

one or nmore groups selected fromthe group consisting

of hyde oXybstifeestip in I¢a¢10g>érthat"@mcsnalkoxy ergupowhicinchay have a

sulgb‘tﬁlfe%tgr'@imtg Iﬁl@nylé)gb?&&ﬁ)g e@fv Zg@ug&t%n?'ur) o"C2-Cs

have a 'su ove as
alkyayiexy .grmwhlcbfmm@vgraombsm@mt Sr@rytt@daby proferabimiexbmple, one

fore NerBupdTRe 16uted X ,
W st S S
g“&Pd@S 6 al kyl sul fonyl group, C2-C6

alkenylsulfonyl group, C2-C6 al kynyl sul f onyl group,

Cl- Icarbo yl group, C2-C6 al kenyl carbon
group™ ?52 lébexﬁF‘Pl}’ﬁ)ﬂfc?é?IBS hihe "Greupkylthe erow }F/’J@é may have a

sulﬁaﬁi&nﬂ'f '@QJG%halk&Yyllm@y%r@pS Whsdh t4§Nbave X %ﬁ@g&ﬁk&nﬁ' and "C,-Cg
K& :gﬂﬁges of ﬁ E ubst|%¥enp, in the Cl-Co ké&
g TR EecaPebi eV p SbpteeRy el i P HheqamsiiEn e the

graapk ydpsesefited yby grdufclude- C6 Gyl MRyiyis Uérf)@;ﬁ‘}(k ggr ﬁﬂéﬂllylthlo group,

R0 SRl BRI B o i S op A baithio group,
isobutiylthipl @acupo niekt- lgﬂ}dtmo grmmb u dﬁpdﬁl}f}dﬁﬁb( ygrogls 0 ‘lﬂ@perhﬂtlﬂg e Eroup,

T O N N
groppehldyletiio gr@padmrepewhhmhgoﬁmmmomﬂthm\ﬂmﬂm mmeﬂ@«\l%flthlo
grofp, SlUBSkhd- 9'%“&110 ?x)@drﬂ fi 1 53 eln¥ 3I %ﬁ'{lé‘ld ou15Te tzr%'t anrgl-l yithio group,

group, ethyl"amn oup,

2-butesprlopiAtia erewp, Qgcybm@d ﬁlerSIjt @lkmltnh@ gro@p p(e g "ethynylthio group,
1- a [

SR, Sty By Wi o
hexyaylthin: groups 416 ).grash |@f vihioh dﬁl%b%wb@ﬂwmﬂl with eae irongre groups

selé’w@pﬁ*ﬁfm’ﬂh@@r&ﬁ) &i3isBng bf 'H?Hﬂfb)(&llbgﬂi)ﬁ‘) aliHng%ngi'i&H,pmltrlle group and
nethylbutylatrllno group, n- hexyl am no group

n“ﬁ? PRI - 2- et hyl propyl ani no group,
1 1, 2-timet hyl propyl am no group

t but yl am n roup, 1,1-di nethyl butyl am no

gr ouﬁhmﬁ U§¥Jd l%( @%ﬁ?#m Ergua rng may haX/e a substituent” listed

abole 3s dhertsubytitberity bﬁthergloﬂ{i)rdpf@lﬂmed By E'IAh yhziylﬁa( |a§ﬁh @Qample one
ent ou pent
or 18 W RS RN ARG AP M DY AT 0
grogp,oGgCG M,ll{jdsj:lﬂonybgmpy,l (Ifﬁ(ﬁg mﬁcenglsmltﬁcmyl grobup, Clz -Cs alkynylsulfonyl
Fou n- but

groNP N b@ %9/% gﬁ%&s%gh?,;ﬁ: aFnaﬁn)(gn}gICr:a'(})E%ny(l group, & 6 amynylcarboqyl
gronp Mrmh the dike,-dagh pf waihroayy howem sulistituelt( n Ppefartyle)exainplzs of the
“substituent" in the C;-Cg alkyl group, C,-Cg alkenyl group, C»-Cs alkynyl group, C,-Cg
alkylsulfonyl group, C,-Cs alkenylsulfonyl group, C,-Cs alkynylsulfonyl group, C;-Cs
alkylcarbonyl group, C,-Cs alkenylcarbonyl group and C,-Cs alkynylcarbonyl group
include hydroxyl group, halogen atom, nitrile group, C;-Cs alkoxy group, C;-Cg
alkylthio group, and the like.
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group, N, N-di (isopentyl)am no group,

N, N-di (neopentyl )am no group, 15 N, N-di (n-hexyl)am no
group, N, N-di (1-nethyl propyl)am no group,

N, N-di (1, 2-di met hyl propyl ) am no group,

N- net hyl - N- et hyl am no group,

N-et hyl - N- (n- propyl ) am no group,

N- e Elgdcially( pedgrrblpyé3ammleo ofr thap!aminoygranp nehigh ompy have a

suI?sItlIHYeIn?’gggQ&PQZIIWClugg‘ propenyl ) am no group,

I SOpro am’no group, (1-butene-1-yl)am no group,
(1- bme&ryéanzmylg)ram rethygaroinp, gro@s) 1(-propytaenine group) #oprpylamino

gr(gj’fogﬁatbgfﬁargﬁﬁgfrﬁo‘}pﬁ?%);%g}MB %901\1}) nyII methxlgrod)ry(g%mo group,

Bming y| agFoRP, gr @tﬂﬁnt)ﬂBMI (1-gp¢lm9enyis§'13ﬂmﬁﬂnglooup,group,

1 Mlhke%ylﬁ'gﬁfdgﬁm et OnegB&IIgla ﬁ I\I' Hel }é)lm%lggxmo group,
of

gro]g ynyl am no grou ém no
2-rpetBy B pIARIBe SFeuRy riobexylasning rgrpapn hybzrmqshylpmpylammo group,
1 m&hwuhgmmn%@up, hgf@ﬁayl am nP2QﬁxﬁUtﬁIglbuRIl group,

| ,
1 lgmﬂuﬁwm?o%‘ég @2)(Ig'wmﬁlbgmeo Igrwmulb*yudnyr%ﬁuggutmbmmo

gra¥ip0 Wet ?bN‘y‘IﬂrﬂiﬁBt rﬁﬁbamxﬁ&hgfp@Hﬁlan%I)\I' OéI‘oII X Q! rﬁf%tﬁﬁ*)@fﬂylammo
dr.ox yl am no_ gr.oup oxyet h
groglp ﬁN 1I2/1 &e%/ 9egqqyp,a@] Hdh@t}%]@glmo group, N,N- dl(n-propyl)ammo

grodiphydr MM-di(lﬁH}??Wl)@ﬂ‘lnﬁlQ gr Qedup, met INIrI\gHI(Ilﬁ 9{1‘?9:‘1 i group,
r e sul1ton ou Su
N Ig d@(ﬁ%’b %X} (H'Ii%//llgﬁ I;’ZI#IM 1@5 og}*ggp, N,N- dl(n-pentyl)ammo
graupput yNsukif(lmnp?I?ym)myr OUfgrourt - NINydléﬂéI) @w}a%ma@o group,
r sul fonyl ani no gr am no
Ny d?(IIIphexIIIg Bropenyl StH%ony! grﬁ%gdl(gﬂ%@pmpyfg‘ym group,
N Ns@@e&admwwowmmm no groap,p, ethEmlyBNLégHﬂxiln@f@ NO group,
o] r et car bonyl am no
N- %&%ﬁ ,(n @Wa&%ﬁ%@gaﬁ]ﬁ&{;g IQ#PsbBro&}j amino rorY
i sopYiBpming boexoupi nalldemine, ngroupy | cﬁﬂbropgdya)mnmm 2group,
t I I
ot CUSEEA AR s s Ty s
(1-pwiens-3ybaminoa gteuny (2 Ptees- @-ry@gplmo group, (2- butene—2 yl)ammo group,
I t 0
N, N%ﬂgﬁﬂhggﬁg ?ﬁf@o:wwﬂibﬂg?gfug#%?uge IbWMI(f?I(ﬁ%H%hﬁ'HInG group,
B&rPEW@&“B%B{%'ﬁyN -gryci-ally} aﬁ%%@@ﬁve as the
ethyﬁ)dhﬁinbt gro@p, ‘Dfpréﬂ(}@gﬁhﬁﬂcp g&&ﬁi’ @%@a?yl%mo’a?roh CI)ﬁIg\\?ylammo

roups represent f or mul exa es of
gmgﬂ’e BRI IREN, c BLRYE- die"@eylam%ﬂ &°8bp, N@fz @Gﬂyavlaenw group,
N, NH( mepmmarﬁﬁoagkmpy INON-(R4Broplalyl§deniad K %I%IQE 9 'N)dilbﬁg‘hﬂgmmo

I MG

N, I\I-l[ydtﬁz_m@hylammo group, I-hydroxyethylamino group,

~ 2-hydroxyethylamino group, 3-hydroxy-n-propylamino group,

methylsulfonylamino group, ethylsulfonylamino group, n-propylsulfonylamino group,
isopropylsulfonylamino group, n-butylsulfonylamino group, tert-butylsulfonylamino
group, vinylsulfonylamino group, allylsulfonylamino group, isopropenylsulfonylamino
group, isopentenylsulfonylamino group,

ethynylsulfonylamino group,

methylcarbonylamino group, ethylcarbonylamino group,

n-propylcarbonylamino group, isopropylcarbonylamino group, n-butylcarbonylamino
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al kenyl ) am no group, N-(C2-C6) al kynyl am no group,

N, N-di (C2-C6 al kynyl)am no group, N (Cl-C6)

al kyl - N- (C2- C6) al kenyl am no group, N (Cl-C6)

al kyl - N-(C2-C6) al kynyl am no group, N (C2-C6)

al kenyl - N- (C2- C6) al kynyl am no group, and the I|ike).

15 Preferabl e exanpl es of each of the "Cl-C6
grapneyersapyisathonylagupe giuBh nay have a substituent”

"Q-%ﬁé&fﬁ&mﬁﬂﬁl&onyl E%1\Ahich béafb%i{glg\hchm

, substlfuent sulfo grou P;
ISQPEQRENY E{Psgyliafna%gmup, leqpeee‘:na fe My grogp.oup whi ch

may Wy@aﬁéh?ﬁahﬁﬁtﬁﬁbu an@&h@ﬁk@l kenyl sul fnyl group

whi ch ray have a substituent"” and "C2-C6

al kynyl sul finyl group which nay have a substituent”
list Q’(ﬂefaﬁbléeemnﬁlébeof 2 "s‘ilﬁﬁﬁhteﬁttta?’oon? gi'chl%" dfsRidPabove as the

re en A" includ
"siphpRe Ut &m%apdsweswt% gbyﬁup?la%ngrwpw,spresemed by formula
-COSWD(eGl@mbEB loff &y tt@ﬁ‘@ﬂﬁula mndlhhttemls(ll; BRPY krolip QOPC, alkenyl group,
C rt- butlyl sul f n% group, vin sul f ony b’ o(gﬁ kvl
23t 9‘#%‘&9( IR (g‘ P OF%W‘@DQE’W Os &i°HBn r glkylamino group,
N,Nsdip&n€CenylksDahimoy | grgmp;um ((225C9t m&d&)ii'ﬁtﬂuﬁcongﬂoug,r QUB-di(C,-Cg

5L [, 9 PP LR A SR abonypamine

grouph UNWICs 6D i allgyl- I@-r(@bl'@,s) tadkrenybintiyd sgrbipy IN-GF,00¢), alkyl-N-(C,-Cy)

b DAL NAED LA 0K g o e

30 et hynyl sul f nyl group and the like, each of which
I
ar Ou%&%ﬂ&%‘&?ﬁz&k& Lea ony? %lr gga&k/légi’f@” g;&?)y\lvhlch may have
a %lbﬁtytﬁylllts,ul @zoﬁmall@nblaplform gD@JraMhsdhsmay rhave gr ustitueR’ C6C,-Cs
all@lng'ﬁsmﬂn%"llgt‘(;w leEH %Y%QC a3abtitadp' abkﬂﬁh(%wuifggy group which

group each as a substituént one or
#

maé/e‘!laéfetae %ﬁﬁlt",z'@r‘?s elkendpiley! asoen wihich maybpveod substituent”,

ané Ub:§106t A»ll%ﬁ{ry@sufﬁnﬁ’ rebes &mlcrqll ﬁé?mlvgﬁbg{bftt@%gﬁ: Qfstaeﬁihﬁ)ove as the
S“'qs@?ué‘? F@q E?/Fep@?sﬁﬁtgﬁ%ﬁ 2‘% ‘Wa‘}dehave a substituent"”

l'i st atétl@b@ﬂﬁngs g5011ﬂ‘le etﬁylblﬂfdriyllel’grou@f hipeoiiBnyl  group,

SRR ie. g bR ER P el ?QMEM olp, 970UP

pyr i dyiyﬂmtfbyj/l gEroup, raj,lylsdl)fcbr@ﬂ hygroqls,ouisopropenylsulfonyl group,

roup, thienylethyl group, and the |1 ke,
1soéeﬁt§f;%l% nIyY%rO%gy have a substituent. 10 Preferable

exanpthysyletlfaryd gtampal kyl oxy group whi ch may have a
SUbSHettm&tlfumyl group, ethylsulfinyl group, n-propylsulfinyl group,
isopropylsulfinyl group, n-butylsulfinyl group, tert-butylsulfinyl group,
vinylsulfinyl ~group, allylsulfinyl group, isopropenylsulfinyl group,
1sopentenylsulfinyl group,
ethynylsulfinyl group, and the like,

each of which may have a substituent.
The C,-Cs alkylsulfonyl group, C,-Cs alkenylsulfonyl group, C,-Cs

alkynylsulfonyl group, C;-Cs alkylsulfinyl group, C,-Cs alkenylsulfinyl group and

C,-Cs alkynylsulfinyl group may each have, as a substituent, one or more selected from
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|isted above as the "substituent” of the group

represented by A include benzyl oxy group, phenetyl oxy

group, phenyl propyl oxy group, naphthyl net hyl oxy group,

napht hyl et hyl oxy group, naphthyl propyl oxy group, and

the |i ke, each of which may have a substituent. 15

Pref erabl e exanpl es of the "heteroaryl al kyl oxy group
thevtios’l- mentioned groap of sidstitens{." | i sted above as the

"substituent” of the group represented by A include

pyri dyl met hyl oxy group, pyrazinyl methyl oxy group,

pyri Rrefemaplenekdrpplox yofgeanp of ther mhudyngrh\yp OXbyiclgr 0aKD, have a

Aok B SR, KSR XL LRSS s

they 'r's(b‘biiltumj \blﬁlﬂiﬁl groyp gemegentedt by An;ltlnéd; bynzyk grompppienetyl group,

naﬁﬂlhﬂﬁ@tﬁ/}ll RO, lr%isﬁthgfew g}(ﬂgg f%?%fn:lé@l O%Q&J] pyrldV\fé hyli] group,

have a sub ent
thlﬁ@ﬂ@ﬁ%{l yareunythiegyletyl giewp.ksndoshe dkeugach @ﬁ’ldfthIlSmay have a
subtgtenpar yl al kyl oxy group may each have, as a
substituent, one or nore selected fromthe
above-nmentioned group of substituents A Preferable

exanpt&eraple e@@ﬁfﬁlé@fofttli@ "argﬁ(a'@(é régﬁ %ﬂo gﬁ& ‘ﬁ‘yuggltuent"

gr oup

&E have RS bstituent'
listgf pheveasythe sxpbstituenth of the gaoup represenser b dviecludy mybhe group,
pherfétl}lfwiy t U@ﬂiup of pﬂ]B@lﬂbﬁ%’l@;{&eprﬁWt ehaB¥thOim iy group,

r ou | group, cl opent

“a@fﬁg?d E’@%l FRER apé‘%(f}ﬁopyle%bé |gg<n@pt%aﬁy éllkeu@a efrfdwhﬁb may
havel zkmbs&taleht of V\:hl ch may have a substituent; and

cycl opropenyl group, cycl obutenyl group, cyclopentenyl

group, cycl ohexenyl group, cycl oheptenyl group, and

t he Prdftﬁfableamnqﬂemb:’]ahe mhytehﬁi‘tﬁamybbtgsgﬂohpleﬁmch R8P thave a

u each, titut with one or :

ot R e Mo o B 1RER Gl oS B e O TRIERES A nciude
pyr@’@@ﬁl}’lﬁx}’S Eb31p, tmmwylmtﬁ)&@(yo)g)rbupgr pynimidirailmgthploxy group,

pyx%l?[ﬂletﬂilluc%' grog oq&daga'rygﬁetﬁ%l:éxg g{?%Hp p azggfl???%@%&p group,

groug roup, n-<pro opr
quigo YigKsup graupobuisgquinpivloethyloxsr t -groepyl  Grbuploxy  group,
thléhyﬂ—‘rﬁ&h?ﬂoxgrg%@p ﬂﬁ?@@ﬁﬁéﬁhyE&?ﬁ(&Ug? SRRGRL Yik IELHRf which may
exy gf oup, etc Xy group ?e.g.,

haWﬁ& R§tugitoup, ethoxy group, n-propoxy group,

i SOpPropoxy group, Sec-propoxy group, n-butoxy group,

i sob oxy oup, sec-butoxy group, tert-butoxy group,

n- pe %xff%nLﬂupgrq“gopglﬁF&@yy lalkylip greus - pepkpleyy grasown,.  and
hetbleatylznbyﬂbﬁygroh? 184y0d4ioh hitve) @ @ %¥bsBifRB on€ bE mbre Selectdd from the

aboavle-kn?ea{wg%d goup ol§ subs%u%lrjxgﬁg €.g., mel hoxyrret hy|

Preferable examples of each of the "C;-Cs cycloalkyl group which may have a
substituent" and "C;-Cg cycloalkenyl group which may have a substituent” listed above
as the "substituent" of the group represented by A include:

cyclopropyl group, cyclobutyl group, cyclopentyl group, cyclohexyl group,
cycloheptanyl group, and the like; each of which may have a substituent; and

cyclopropenyl group, cyclobutenyl group, cyclopentenyl group, cyclohexenyl
group, cycloheptenyl group, and the like, each of which may have a substituent. These

groups may be each substituted with one or more groups selected from the group of
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group, nethoxyethyl group, ethoxynethyl group,

et hoxyet hyl group, etc.), aralkyl group (e.g., benzyl

group, phenetyl group, naphthyl nethyl group,

napht hyl et hyl group, etc.), and the like. 15

Regarding the "5- to 14-nenbered non-aromatic

het erocyclic group which may have a substituent”
81M@@@Mgaronatic hydrocarbon cyclic group which may

have a substituent”, and "5- to 14-nenbered aromatic

het er ocyclic group mhlch nmay have a substituent" each
<Grpuag gipu %Mwﬁagﬁ he "substitute" of t he gr oup

r epr ﬁ?@x’@kﬂdgrl%ﬁp Ahal& S5 folnS nithR éz%%p o {;é £Mmethyl

nber ed hon-aromati ¢ erbcyc c gréﬁ

gr@-‘@e eém gzwparrbﬁ@wb SFAPRr GORFIRY 259, incbujybaryupassabutsl group,

ri-ButfgrtR et
tert-But e%a Fhﬁe))E yP%-r@S olfb&%elkf]lg}ll %Fdlﬁ)%/ ﬁedfﬁnt&gggﬂﬁ? %hWIGgroup, etc.),
Cl%r?“é?’%&‘f’ile €. Eetﬂe-f-‘rﬂaﬂi‘yogrpep oty STOHR.| rBEPEYY Etsiupdisaptopoxy

Lraipd Uec- pﬁé’ﬂdx‘?' igflp, Od-BlBxy pFﬂé‘ﬁb' qydrbggf Uy ou ngelcéalutmﬁy group,

d
e iy A ry RO BEH R EFII Wrsernd Apeup, e pentony

grquipt ctleixok gl growp, @), CSlU@&laIkb dyLCYRRYP grapd(el 1€ nlettQymethyl
Stit Nbre pr ef er ab V

ave e
s hos Sl spbe ety D b e KA BIooR, w5 diarekyl group
(e.gy berzyl gBiipi phénedd gmq:nyiap&hsamthylrgdeﬁwInthmyEthyl group, etc.),
£§QQﬁpyl group, azul enyl group, heptal enyl group
|phenyl group, and the like, each of which may have a

substituent. More preferable exanples of the "5- to

14 rocyclic

s TRFBRGEY B0 TR AL USSP B B S whih may
ha\@ymspbmtngnt" 'Kbb@)m ar@atyy hydroegtbog rayalic gp(yulﬁxzmhth may have a
sub3fiQidRy, bif d§ztgl ¥4 nh@URd erng{lé/ lheg:go%g ic gx%r l%rl(l) Wiy have a

25 thhazol roup, 1|sothiazo gro Y
subéptéxﬁﬁt elaglbé:ﬁec% @lp(we agrthsf ubﬂﬁgte?/y’lf t}g:rg;gpp represented by A, there is

no Ei%dﬁld"l‘uﬁﬁitﬂirﬁ’dn G- @) P4-nReRFeR N S AoWatid B%R)cgchc gro ?" "Cs-Cia

benz I m dazop rldyl group,
arogiay ﬁa‘y ﬁ?oﬁy g‘Fo%IBuP aﬁadt e 19 | ldcmermberpd @frommc(:hetmw:ychc
groipve a substituent. The "substituent” in the context

of "may have a substituent” may be, as a preferable 5

exanpl e, one or nore groups selected fromthe

abovifore nprefenstde gemmplé)sf Sﬂbﬁxei t'5enfoS 14BmeMBERA HHAMPomatic

an1no roup, each, of
het%%éﬁ%n’gmupha@%lu ARy it v mpSadnerou,
piperagnk tgroups nimidazo liggheralp, f pyrnzd lidir(yll ) grotqblr ﬁﬁld@icﬂidﬂfﬁyl group,

mogiwp.g}ll%ﬂug?p'r éhsﬁgnlcgﬁtgroupg F'g‘[j%h% Iérefje&el aI l ché)lt;dvhlch

may have asubshifuagt. t wo  gr oups al ways repr esent a hydr ogen
atom a hal ogen atomor a Cl1-C6 al kyl group. In the
present invention, there is no specific limtation on
pr ef Mprthpreferable examples of the "C¢-Ci4 aromatic hydrocarbon cyclic group”

include phenyl group, indenyl group, naphthyl group, azulenyl group, heptalenyl! group,
biphenyl group, and the like, each of which may have a substituent.

More preferable examples of the "5- to 14-membered aromatic heterocyclic

group” include pyrrolyl group, pyridyl group, pyridazinyl group, pyrimidinyl group,
pyrazinyl group, pyrazolyl group, imidazolyl group, thienyl group, furyl group,
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enbodi nents of the 1, 2-di hydropyridi ne conpound,
namel y, a conpound represented 15 by general fornul a
(1), a salt thereof, or a solvate thereof R 4 RlL 5
6 IWR3\3 2 (1 Q R (inthe formula, Q R, R2,
R3, R4 and R5 each have the sanme neaning as defi ned
above). For exanple, an enbodi nent of the

thidzalyldgtowdy &pshiazoiyl egrogrppuimdylagroap disoginalyl B@upp inds B tgroup,

b LA gt DFRERRPIK oIS oxd ] o iR Brigeroun.

cabapdy! greani digxayl gefupnedd dieole) cacinoff whichahayt heve a substituent.

e d are a
e E Ee L T ——
exqrhples aneonmard gyups Sd@ﬁd:dﬁﬁfdmaﬂhe\ab()\/e-mﬂnhdd&é gobuesf subvtituents

DR U ng By AR O B, s T oy

haye @subsatt@@hpmgferaém assueh agubspitdent.nul a (11): A 3 _

11 1R17 Al X\~l, X1/ N1 (I1) 2/X2/~I QAR 18 (in

the formula, Q has t he sane neaning a in general

f or niit gepgrpt foxmulac$l)a threacEroups amengpBhdBAL Ry Rawad Riealways
id 1 a$ p |
SRR s NCHRAGHEL S ol o
8TQHPs AWaYS genfesext a hwrﬁa%atem) a halpgerratymaia C1F@8a1ky1 group.

identically or differentl y represent a hydroglen atom

a halogen atomor a Cl1-C6 alkyl group), a salt

therbbgt%e oPTESEIE o [YSRIOT, h RO fiS ™ BD 1§ HpdRgpybew preferable

embodiattntsesf thef 1 Blmﬂlyﬂr(ﬁ)yﬁlﬁbl\édd'&ﬁbﬂ'uhﬁl ' ﬁlﬁnél? nPeskfound represented

accor rese i nventi a conpound in
by REREh ldfl@"[ﬁ’l’\lagb} P ﬂ{effi ‘?rsasg"at &‘9 atom and R 7

and B8 in fornula (I'l') are position 4 and position 6

40f R
R /;% N

4 2 ( I )
RIS Q
R2

(in the formula, Q, R! R?, R?, R* and R® each have the same meaning as defined above).
For example, an embodiment of the 1,2-dihydropyridine compound according to the
present invention is a compound in which:

Rlisa group represented by the formula -X-A (X and A each have the same
meaning as defined above), and

two of the remaining R?, R?, R* and R’ are each a group represented by the
formula -X-A (X and A each have the same meaning as defined above), and the other
two are each a hydrogen atom, a halogen atom or a C-Cg alkyl group, a salt thereof, or

a solvate thereof; i.e., a compound represented by formula (II):
17 1
3 R A
S

xz[v‘& (D

R18
(in the formula, Q has the same meaning as in general formula (I); X', X* and X°
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pyridone ring, a salt thereof, or a solvate thereof;

namel y, a pyridone conpound 10 represented by genera

formula (111): A-Rls X3 X1 Al N~ (Ill) R17 0 X2 A2

(inthe formula, X, X2, X3, A, A2, A3, R7 and R18

each have the sane neaning as defined above), a salt

thereof, or a solvate thereof. 15 A still nore
inﬁdﬂp@fl@qn@w@ve ptheo@imeemeanafg asitbatlof X it gqnérai: ynriudd (15 A', A® and A

D [ T e A
a@@t@alﬂw aF slijiéerentlo nepresente b yhydeo gen itdms abimicgentage or a Ci-Cg

by formula (1V): A\ Al
oI RN R ST of SRS Gt % o The 1 br mil &,
X1, X2, X3, A, A2 and A3 each have the sane neani ng
as defimegk %}Qﬁtﬁgble aexﬁ9+&1mteﬂ fthe 0'1 Z%i.?)gdrxg};rﬁiine compound

t her eof A nost preferab
acqording; tqy e g3 %‘@%@%ﬁ)@h@%@@ﬂdﬂﬁ@hlchﬂm fotpaula (II) is an

ox@é@ﬁ%ﬁn,'dh\dellﬂ it RS i GHrRRN I Q.ré"’gbﬁnor?(4’ axfﬁngﬁgox%% of a

Hfor § V). are each a sing
PY§ldQne; ”§‘§b§t alt, thegeqdy of o e Vé’@nﬁ’@ﬂ-’l‘?@ Fléafp?léfsénme‘dioby compound
reprogeitddaby dedpral d3mla (1" (V) O
A3 R18 Al
-\x3 /x1/
=~ "N
(1)
RN o
x2
)2

(in the formula, X', Xz, X3, Al Az, A’, R' and R'® each have the same meaning as

defined above), a salt thereof, or a solvate thereof.

A still more preferable embodiment of the 1,2-dihydropyridine compound
according to the present invention is a compound in which R!” and R'® in formula (110)
are each a hydrogen atom, namely, a 1,3,5-substituted pyridone compound represented
by formula (IV):

3 1
A 1/A :
x3 X
~~ N -
(V)
X (0]
XZ
)2

(in the formula, X', X%, X3, A', A? and A’ each have the same meanmg as defined

above), a salt thereof, or a solvate thereof,

A most preferable embodiment of the 1,2-dihydropyridine compound according

27



A2 5 (in the formula, A", A2 and A3 each have the sane
meani ng as defined above), a salt thereof, or a
sol vate thereof. Preferable exanples of A, A2 and A3
are as |listed above regarding A Preferable exanples
of the conmpound represented by general formula (1) 10
according to the present invention include the
tofthe presént gnisotipo isrrleompound in which X', X? and X in formula (IV) are each
2 Snfe worgrARRENNG ) obs- (b ¥lnkdohc RORH6Lnd 1 &5r el 3Prmula
ridine-2-on
V3: (2-cyanophenyl )-5- (2-pyridyl)- | -(3-pyridyl)-
, 2-di hydropyridine-2-on ONC O NC ~I
( ugrBpyri di ne-3-yl)-5-(2-pyridyl)- 1 -phenyl -

1, Ydropyridine-2-on NNO F N 28

3- oropyridi §03-yl)-5-(2-pyridyl)-

1-( ridgyl )- 1, 2-di hydropyridine-2-on | "" 11 n! N
N N FN 5

3-(2ﬂk@anophenyl)-1-pheny|-5-(2-pyrinidinyl)-1,2-dihyd
I ¥{idige-2-op NNNO NC _
> (“8_8% OEPYftoprrefty PRd 11 (23ch paveiihe) same(megyng A definad)abeye), a salt
thélebty df @RYIVadi tA@redf OPrefthable examples of A', A? and A? are as listed above

regarding A.

Preferable examples of the compound represented by general formula (I)

10  according to the present invention include the following compounds.

3-(2-cyanophenyl)-5-(2-pyridyl)-1-phenyl-1,2-dihydropyridine-2-on

W

\
NC

o}

15  3-(2-cyanophenyl)-5-(2-pyridyl)-1-(3-pyridyl)-1,2-dihydropyridine-2-on

28



N~/ NN VvVN O NC/ i10
3-(2-fluoropyridine-3-yl)-1-phenyl-5-(2-pyrimdinyl)-1
, 2-di hydropyridine-2-on N N-/ NO F N
3-(2-cyanopyridine-3-yl)- 1 -phenyl-5-(2-pyrimdinyl)-
1, 2-di hydropyridine-2-on N NNO NC 15 N~ 29 s
According to the present invention, a nore preferable
exanpl e .of the conpound represented by genera

i

3- g?f(‘l ggﬁ] S-S5 RyridyDal-Gopsridy Dot 2 divdropyridine ron

di ne- (see Internatlonal 5 Publlcat|on No.

nphl et, Exanple 7).

anophenyl ) -5-(2-pyridyl)-1-phenyl -1, 2-di hydr opy
=@-on is preferably a hydrate. Herein, a
ural formula of a conpound may represent a
cer aﬂn isomer for 10 the sake of conveni ence, but
t he present i nvention enconpasses all the isoners and
i somer m xtures including geonetric isonmers generated

the str e of the  conpound, optical isoners
5 ee&ownaﬁylwﬁéﬁtwi -6-(@hBHdny Bt lad ddwdropysdingrison
ereoi s tautonmers and the like. A conpound

ao ord| o the present invention is not limted to
ural formula provided for the sake of
con»-"@nce, and may 15 be an isoner or a m xture of
Accordi ngly, the 1, 2-di hydropyridi ne conpound
ented by general fornula (1) of the present

ion may have an asymetric carbon atomin the
nol ecul e thereof and thus include an optical activator
or a racenate.

3-(2- cyanophenyl) 1-(3-pyridyl)-5- (2-pyr1m1dmyl) 1,2-dihydropyridine-2-on

(A O
A NN

N

A
NC

O

10
3-(2-fluoropyridine-3-yl)-1-phenyl-5-(2-pyrimidinyl)-1,2-dihydropyridine-2-on

N NAN
O

3-(2-cyanopyridine-3-yl)-1-phenyl-5-(2-pyrimidinyl)-1,2-dihydropyridine-2-on

C_. QO
N NN

N No
N
15 x
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Such conpounds are al so enconpassed in the present
invention with no limtation. The 1,2-dihydropyridine
compound represented by general formula (1) may al so

i ncl ude 20 pol ynorphism and any of the norphi snms may
be a single body or a mxture of norphisnms. According
to the present invention, the conpound represented by
general formula (1) or a salt thereof may be

anhy %{/cicg&;‘%’in%o o thel g?ﬁsgﬁs %v%ﬁé{g | %2%%{6% @gﬁ%ﬁﬂ%@el Ve%r%ble of the

25 ma sol vat er eor .

cogpoumbassedepmsenteel scopdyof t hgentral- di hyfbemplar i di ng) is
@0 GOfHd 0y | nes i nventign. The :

> AR SO BN OLRE RSBl YRR on TR termaconl
Pubhiegtionabl y i sNa. Bl/8630%. Usablpempkiznpl es of Exdeple 7).
- (08 5l al RIC: hapgl . et hanol .. '
S bpa LR e A L
hy rding to the present invention, the

1, 2-di hydropyri di ne conmpound al so enconpasses a
conpound represented by general formula (1) which is
met abiSreB.estryeturg} fpamulacyt sesempsiuad reayi igpresent aresdaineisomer for

thd¥4leOdfy Effienie Al WA BRI pRisert NGB vd o CDQBHIPQ%SC{HEH aROlidofers and
h abol i zat 1 on.

. generated as result of the in vivo ne
ISO%FE o THGS t Blcﬁ%ﬁiélgprgé@@ﬁv 1c38s0meye rgenefigted; b the structure of the

corhpdurdi, NPnaNY idotdne BARROWAT BRARRARS S&Fbh, CPNRRAY isomers,
& nodrug for 30 qen rating a conpound, represented .
SteEPIBIILY SPUPBETAN U FKq 1 it POrAPONIACERINing RaheBRescrg nvgntion

is satl luaitel tohaiyesdiuktursisfoamiile Pabidef fdrhiBe bdke\df@nvenience, and may

net.abol i zation, fof exanple, oxidation, . reduction,
be B RPAFE R, GRERER. AscordiEelps e 15 diaparidRcompound
repiresented sl generadffermulh (Iaol theulrssenn deventio € nafyOliave aa & etric
| d,represent ed eneral. fornul a
cothh Uy o UACAIE AR SRETAS S 5k O R, { oo
Sueh gpmpeunsls. arpradgoe endvingpassednipl the wEsent dlveatism|vith nellimieation.

¥ QiR 1 ( Il . ;
i S T R —
polygogphismgy prcytaay  ofnther enoephigrey eyobaitee singleobphiabe,a mixture of
moFpHiagat e, bi carbonate, etc.), organic carboxylate

(e.g., 10 acetate, trifluoroacetate, nualeate,
tartrate, fumarate, citrate, etc.), organic sulfonate

(€. 9AccoriRigh@n afubfR8t Bwedtidn ltH@rch?glﬁﬁﬂﬁggh%e?%ggtﬁ% general

et hanesul fonat e, benzenesul f onat e, ,
forEig (R QF 8RR Qheatel et B prbveiFdR QOB e §a¥0 where ghere 5 a solvate,
magspard ablategkhereoTat €All @t hebe dibladrRbABhe@NtheS&dpe of the
sal t sodi um sal t, potassi um

1220 ParoRidi5e orpuyt i i h autrarono i entie g dds aete may be
a ls)dlrr]ate arad F)bu{hydﬁilté,, arglt pre)fergbiﬂynﬁleeth@ﬂﬁﬁ@f agﬂaﬁlelgxamples of the
" r mac i ca acceptabl.e salt" accordin e )
non B0 LG P h 2 PR BRHr R, n-Dicreps o ety iprgamide,

andothedint i nvention, the 1, 2-di hydropyri di ne conpound

According to the present invention, the 1,2-dihydropyridine compound also
encompasses a compound represented by general formula (I) which is metabolized in
vivo, for example, oxidized, reduced, hydrolyzed, conjugated or the like, and a
metabolite generated as a result of the in vivo metabolization. According to the present

invention, the 1,2-dihydropyridine compound encompasses a compound (prodrug) for
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represented by general formula (1), a salt thereof, or
a solvate thereof may be produced by a known nethod.
The 1, 2-di hydropyri di ne conpound represented by
general 20 formula (1), a salt thereof, or a solvate

thereof may be easily produced by, typically, a
nmet hod di sclosed in International Publication No.
SCRPIAIOERD EOPRAHEN) Epresentad by ghiostal fountdle (Hi(mgludiver 2tait. théresf, or a

soﬁliét%nmefeot)t, hg £QBRAUBH thER) %%”hlgga)l?t}ié%a%ﬂe & e)]:a%p e:,I gxidation,

% of ~the present 1nvention,

redjicpion, hydrrdye spripesiqm optheilidgl ) - 1- phenyl - 1, 2- di hydr opy
ridine-2-on, 25
3-(2-cyanophenyl )-5-(2-pyridyl)-1-(3-pyridyl)-1,2-dih
dr (()pfié%lﬂil,n&lﬁzt_e%ﬁ?"salt"( refepr)s/ to a%y)substz(mcep%/vhichyfozms a salt w%h the

coBipbund deprRievd bylipBfra-ftonIR () 2n8YY biitndcots ABARYAcedpt 18 with

I hydr.opyr.j di ne-2-qn, :
no DYy Pt | Chedgate kymelet of pyabiausal ingluds hpgrobali yid sal
(e.8., BydtobiBFiad) HydeibremrteORydroiodide, etc.), inorganic acid salt (e.g., sylfate,
wiid e yanoRRenyL L 1 el S (2 pyi Ry L a
ac&atﬁ,&aiﬂ)dm@é;myh%}elte( &gtgété,i fidnbdatd cltdadd ¥Ed. JTobal shifdnae (e.g.,
i r ridine-2-on
me%!"j(‘gs-‘#‘f‘%%ﬁ"o pJPﬁH?Wé’!%Fsulff%tﬁe nyfthageguifogate; nibgnzrpegwifpnate,
tolu@wsiilfqndteomyn*’g@ﬂeﬁ‘&aﬁjjetﬁn%ﬁninolacisd sz;lt (e.g., a_s%qrtatel, )glultamate,
- (2-cvanopysidipe-3-vyl)-1-phenyl - 5- (,2- pyri mdi nyl)-1,
erc, IR b B e g bR et ol iah St ipspymlsalt et
alknhmparﬁem, salty tmegreclsinm aalet#onindissie| es9d A more preferable
"Pﬂﬁeﬁ%ﬁ%og@%&o% orcﬁ%:ﬂr?gg% Iﬁagl?'te cg&d{\nl%' to Ql%‘e/ I?rgg’e(r)é inggrlmor}ll i%thygrrocgloride.
3- (2-cyanophenyl ) -5-(2-pyridyl)-1-phenyl -1, 2-di hydr opy
ridi Res e Ll proguce kno.
REczd@B HRYiB R?é’géﬁt ¥nvantibd ?l’!‘ltpulg%-ila%hgtalrogﬁn\é%g compound

met hod di s¢l osed | I nt er nat'| onla
repiepped by genarabiompriactl), ameltkareofyona selvatetthereof may be produced

by GORhOWH1 MBthbAET §1he.- 1,221ihydRGpRGRY begﬁét)%ﬁi? E%?%s?{éﬂseg E?}A general

har maceu Hgal ?onp03|tion accordin C _
fOFF’H@*e B ICORTSPE B solvate thepeadimpaydbeoeasily drerdiiced bpotypigally, a
methefir éisebseddib¥ntgenasadl Fudligatich No) 0106568 E)aﬁlgﬁfe?%fr’a Hethod
active conponent. e

I? sol vat e thereof ai T
corforgifg Ieistar Foesaile WotiRoUSd Seesenicd iy gencia) fogmula () of
thepodsentt iavétieheafy dfs as descri bed in section "1.
~o-di hvdro i di. onpound”.. 10, The. .

3'(%',C%r%ipE%n&?l)ég%?’ipaflﬁgl)'g35%8%&%%%’1’1’@8&%9%ener al
3-(2-oyangpber(yll) 5+(Pipyhidy13-1 -(Gqfﬁﬁwbam-ﬂmyard@?ﬁﬂﬁia@'@ﬁ, i cal

i1 rding. taq t e inventiopn is
ORI I P 0
3-( ﬂ(lQPOandmp-l'Beyﬂy-IS_}(-ZEP}(riZlyDylr-(3dp'jfr)dyl)11,Qflﬂleyaijd)pyridine-}on,
_ N - Q A IE _- Iy _ _ 43 « g _
e T
3-(2-cyangp Joby? -!pwldgel)-z-(@rpyrumdmyl)- 1 ,2-d1hydropyr1d1ne-2-0n,
3-(EbGoplenen Jindr ¥ s ahRniyisd iy do B 2 bl adh
3-(2-cyan0pyridine-3-yl)-1-pheﬁyl-S-(2-pyrimidiny-l)-l,2-dihydropyridine-2-on may be
easily produced by a known method, typically, a method disclosed in International
Publication  No.01/96308 pamphlet or a method conforming thereto.
3-(2-cyanophenyl)-5-(2-pyridyl)-1-phenyl-1,2-dihydropyridine-2-on may be easily
produced by a known method disclosed in International Publication No. 01/96308
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3-(2-fluoropyridine-3-yl)-5-(2-pyridyl)-1-(3-pyridyl)-
1, 2-di hydr opyri di ne- 2-on,
3- (2- cyanophenyl ) - 1- phenyl - 5- (2- pyri m di nyl ) -1, 2-di hyd
ropyridi ne-2-on, 3-(2-cyanophenyl) -
1-(3-pyridyl)-5-(2-pyrimdinyl)-
1, 2-di hydr opyri di ne-2-on, 20
pagiphizt fExampdny or dimeshat ganformimghthesdte 5- ( 2- pyri mi di nyl ) -1
, 2-di hydr opyri di ne-2-on, and
3-(2-cyanopyridi ne-3-yl)-I-phenyl -5-(2-pyrimdinyl)-1,
:12-diﬁ?@m@@@ﬁﬁ@ﬂﬁ@mm$mﬂna salt thereof, or a solvate

t her \art I . . . :
5.0 POblarluao TRicR) BN, dcording o fhe present pveptign pogppyises a
LZ-fdydrepyudine campaied repsessoted byr generad domatle (Dherselofthereof, or a
soRBE thdrbof asHR8tiPd & mpHehy @ hydrate of 25 ,
3- (2- cyanophenyl ) -5-(2- pyri dyl ) - 1- phenyl -1, 2- di hydr opy
ridine-2-on. The 1, 2-di hydropyridi ne conmpound
r epr gaent 2dilpirdpShana! conffotHi 2a Ghn ’tﬁ)&eﬁ?kﬁ/ﬁ oM E Nereof is as
d or.a solvate thereof exhibits exceI"ent AT eceptor
eSeHPE, Bhiestivmnly 1 s dikvdropyridige spmponad'a phar maceut i cal
conposition (International Publication No. 01/96308 30
panmphl et ).. . Therefor.e, the pharmaceutjcal conposition
oot ié-%@eayr igs eomPoyndEpRescRied by generalforamla(l) which is
cothinedraia €alt pHadina &QNPAIS té Pdkiticts REEIBinkY tASheé® present ' invention is
“%q% naceut | cal jOﬂEOSItIOﬂ to be used for the therapy
p skinedi a (eX@®udi ng ¥Fenor ) CBRPBAd] ng sedectese from
3-(ﬂm@srmmlelhyl)ﬁéllf(mpymwt)fﬂeplefﬁmo,a?wmy@ﬁpﬁscﬁ?@-%npyhgene ; al
.a.salt ther 0J. sol vate_ thereo
- CRAR G p PP el 2o BySamad 2 omon y
3-(@Smdraporidoe: 3-ER (- pyridyfl)- tphedydri-dihytihp yfiginel @&t i on
(b! ; et n < PO d, drug...f.ine granul e, .grgnule,
ST ot ) 5, RN s 2 Sh e s -3
3-(3gppephemd) 1 -pheryhfi-62-pinimfdanyl)- hj2edibhjdropyriding-Bent |
3-(2Rbidephenyl)-0i(51 )-SEME Qiny2F 9-di _4rop,
%ﬁ?‘?’?ce,ﬁ% bR S Riny IO S it Bl e 208
3-(-dlptapatidisg; 3-3) Jephenyl-fy 2 pytimedingh di bidibydrophiidide2-on,  and
3-(Rlicgh diak oL yl)1uHeh §BSL(2- il i RL.0-Gnd
X % e ot eafer e psandlin PO B0ERarcbLfBE 2-dH%a. sal
tettor pt i%n enRancer©Vats f actthefeol; pH adj ust emore preferably

3-(pregappHatyilVe.(2 p9tiipnilcdehyRNY-dilRirb p JRinedS -Bn Us é%l fhrerddf, or a
Sol{}qrnulg}tslﬁ%g can he p_ro,ﬁuced by a usfual nmet hod by
R'%i ng"E6#Hone whiSEH ar &@%Yener Brifsrablyed #s  Hydrate  of
3-(Preyaophémyles-(2-phadyird epHehgial 2 pIigRREAridaRs2-040 Usabl e
conmponents i nclude, for exanple, (1) aninmal and

vegetable oils including soybean oil, beef tallow,

synthet 1,2-dghydrepyritine asvdpéii deptedenté® by BEHEAL RIrRARS(D), a salt
solid paraffin,

e R BB L PP  SBt  mity

usefiy}r as tatpharmeepticgly composistmt @nteandohdle Publi@tio 4No. 01/96308

' rog S [ 5.cetostearylic al cohol,
Pan@e}ﬁ%ﬁyl gﬁ%&%’l ,tlllé;ﬁ%l H{ ]Hzem}“%(kaé; °°(r%‘305§}°|ni Esﬁ?églp%sﬁonél?e present
invgmgionsis| ysefihersod Ipharmaceutical composition, especially as a pharmaceutical
composition to be used for the therapy of dyskinesia (excluding tremor).

According to the present invention, the compound represented by general

formula (I), a salt thereof, or a solvate thereof may be produced into a formulation by a
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(7) surfactants including pol yoxyethylene fatty acid

ester, sorbitan fatty acid ester, glycerin fatty acid
ester, polyoxyethylenesorbitan fatty acid ester,

pol yoxyet hyl ene cured castor oil

pol yoxyet hyl ene- pol yoxypr opyl ene bl ock copol yner, and

the like; (8) water soluble polyners including
coy@eplyyesedymetdpd.ul Bxamplpolof dbe yoine cdcthel, foRfulation include tablet,

' r y lycal., )

e ine A eray 1] PR LRk vrppetrpste inbalant,
S“P9§’Sl10<§¥vefpnallﬂém¥blf<§ injectioni mmm})ﬂlﬁﬂmmﬁm}ﬂpéy@aﬂldp, nose
drbp Cedridkp, podike PBLYRYAY e 1) C ' N ati

g yce_rdif%, pg%g%wghg%% 'g%l i p?‘gggfoggggx y%gfgpgulatlon, a generally
usgd exipiont, bapelert digintegtator, lybrieantseajaring agant,ulivog and the like, and

opioHSINS € stablfzED S @muiGer! Nehshidi®: por, & poyders.
i ing . silicic éxnrl1ri¥0|risoliéd,f Pra(é%ggsr}chﬂ] SRR POU juster,
e

i ncl udi .S
PTESeFYalye cAntigridant-and, the likecare usabled t4 éormullesion cas b¢ p8)duced by a
uspalr inetlsll W3t efixingNébhphehisk ShichhGrd gsh&ml}n GisE @ n}aklo DeRidls of

whi ch ang Egrnilted to be added to pharnaceutic
PhgTHEutcal PIRPAEAIANS 30 1) as the excipient, for exanple,

| act ose, cornstarch, white sugar, dextrose, rmannit ol
stal line ose, silicon dioxide, and

sorbH?e 1eC" ﬁg%£u , _
~the IY¥8e 2%‘”8%“% B Hiefer o7 BYanglambl leanimell pod nydgetable oils
@dumg @b?/ll)qalnloqéllibﬂﬁ 241??& Eynthdﬂtéltrélygdégb,lt %&Ld)ﬁgei like; (2) hydrocarbons
m(g{gl&;%é# glgl’mdu %qgaﬁig}d SRIAITmE Og«;lﬁ:%:}riaﬁ'&o g@(? the lilge; (3) ester oils including
ochjdirdsxylpmpnsthtepisbytopel ﬂny{ims«ei amnthwnae]y tmﬁ%f& iaE:@H@ls including
. - e ene bl oc . .
e T
(Tpsvafactaats| ing ding) palyoxyathylers lfatejg neitl ogsterf @orbix@mpte acid ester,
glyefth Chtty 384 ,esﬁﬂﬁgﬁy&%@ lé'ﬁekcﬂgl(t)%l[ ﬁ%&)ﬁ;?éffiggsé%r? polyoxyethylene

cel l ul ose, cal ci carbonat e,
cukedr eAstORt @l RAYXYYgthylanernelyo xypropyiene blogke copatymer, and the like;

B)CREO X YSTEBIBY | Jo®frhdth 0 i jke; 4) as. = .
( phe l.ubri anf@ﬁkor exa%%?gg %ggﬁgggaﬁﬁg?ggéat3?B?§V8? acid,
canbaKyaRyRUdYBgs pebethylesegiveel, pelyv s ipyewgdidans, anashylcelbriake, and
thet liee; [(9Kiewer BlcSholclddeh L &hHJ1 NSorstd S i
a1 ilswiéerfn et Lo e ot Smﬁé?l?r@ag‘éfﬁl#tg@?’glyhydm

cqpoiydoclading glycqein. prapyeneglyspd cdirgprlsaealycokesorbisstl, and the like;
(113sogat imxluding ghobse, sbaBBYland A& 1IROWILY 8 g RNGEWALrs | '
ﬁh@ﬁrgn%ﬁﬁﬁ t he hike' d.zg:as.the éﬁt{oxpgant, dbm]nduqmg

ascorv ¢ gci'fe 85-‘?1303%%’?  silicatie.t gluminyra siligateyr apd the like;
(13 punificd wviaten; andythdbker oduced as fol lows. To the

1, 2-di hydropyri di ne

The following components which are permitted to be added to pharmaceutical

drugs are usable:

1) as the excipient, for example, lactose, cornstarch, white sugar, dextrose,

mannitol, sorbite, crystalline cellulose, silicon dioxide, and the like;
2)as the binder, for example, polyvinyl alcohol, polyvinyl ether,

methylcellulose, ethylcellulose, Arabic gum, tragacanth, gelatin,  shellac,
hydroxypropylcellulose, hydroxypropylmethylcellulose, polyvinylpyrrolidone,
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20 conpound, i.e., a conpound represented by genera
formula (1), a salt thereof, or a solvate thereof, an
exci pient and optionally, a binder, a disintegrator, a
| ubricant, a coloring agent, a flavor or the like are
added. Then the resultant substance is produced into
powdered drug, fine granule, granule, tablet, coated

palyirbpylenapiyreiibelyokyahylene WlodkEolyh&e MEEIMIRNY calcium citrate,

nvent.i onal hod. 25 The table or granule may be
(k&8F18n§ %tggfgﬁ wi th appropriate sugar, gelatin or

the I'ike. Allqwd for mul atlon such as syrup,

[ h I , f ., .

' n a 339% Ft)he,f g‘lgr éﬁzgtép l}? ?}fra thlgnqgia{( ow?egrgggld@egystallme
Ceﬂyloae uealeilmmesrhoukatby saﬂuimnlgydrag@i—lcanﬂ»pnbaé etalci@fh citrate, dextrin,
pekf AR RIIRARNNIGSHEN: A Bnd BRAIETTY o7 L0e T Ke

and rzer stabilizer, a
bufferlng agent, a suspendi ng agent, an ant|OX|dant or

the I4 € the lﬁbhE | e e%rﬂﬁllgafn' gor it {%Srgﬁr ?qch?p% yethyleneglycol

| yoph Ilzed subst’ance
silicaj ered yegetabje bid aadthanlikter ed i nt r avenousl y (including
i ntravenous dripping), 3S subcutaneously, or
|ntranuscularly Pref erabl e exanpl es of the suspending
agent) ag4hg cyloring| aggnt, razyhspbstenteumdeah, ispperysitedoat be Sided to
phbdEHcex@l Bilgge! | ul ose, Arabic gum tragacanth powder,
car boxymet hyl cel | ul ose sodi um pol yoxyet hyl enesor bi t an
nonol aurate, and the I|ike. Preferable exanples of the

sol ulg) hi 26¢ ﬂm)lrU@ewﬂeﬂeuow&hhxh&ﬂ%lclétﬁﬂa&a%ﬁﬁ 811, bomeol,
% gorbate i’i‘? n%ohe ﬂ(cotlnate
P°§'F¢ SRRRPRORES 6RO thedicentibl aurate, and the |ike. 5

Pref erabl e exanpl es of the stabilizer include sodium
um. nmetasulfite, ether and the |ike.

| f dj
E’:rjef Zﬁ abl hggreli%’f’f%‘f%sa%? lbtch"? id; ostospRierel and the likgte net hy |

par aoxybenzoat e, et hyl paraoxybenzoate sorbic acid,

h | ' . -
LR P—
cogpenialigi,ca eompemnst represéntpd iyt gmraldbrmlhe (D, leesaleathekzef, or a
solRERMHERES Oy @x&ﬁt@ﬁt ajgﬂetogﬁgna‘ﬂ'yt A t;lgde%pgcdlgmt%tgrgc; Jubricant, a

l'imtation, of “various” s
colgeigagentya flavay of ghe #g#ﬁa'c}rﬁa i ddien treurgsyltant substance is produced

intél %Wdeﬁﬁ&frﬁ?cﬁrkét gﬁﬁﬁleh%ﬂgﬁde Pagﬁﬁre%da 58 th&?suhe' K&che or the

usabl e. npl es” of ase ncl ude ani e
1*98&@@%@%*@9@%%&% oils, ester oils, waxes,

hi gher al cohol s, fatty acids, silicone oils,

surfﬁ tan phosphol i pi ds, al cohol s, pol yhydrl c

al co B‘F Eab ev\%t%?n“_ﬂ% may|bg @Péowyw%tcé with 3PPIQAriater Qiger, gelatin or
thedikel fi ed water, and the Iike. Optionally, any of pH

adj uster, anti oxi dant, chel ati ng agent,

preservative/ fungi ci de, coloring agent, scenting

agenA kaqudd tfbanhlakien @ﬁk}h bﬁ sPEEE ghhaRinB OfoPRh I AGR b inj@Mbn, eye

dro%]: ncgjsle]c rglg,ee% Idfaotpl, ?o%on or the lTl?e may produced by a usual method by adding
a pH adjuster, an isotonizing agent such as a resolvent, or the like and, optionally, a

solubilizer, a stabilizer, a buffering agent, a suspending agent, an antioxidant or the like. -
A liquid formulation may be produced into a lyophilized substance, and a formulation
for injection may be administered intravenously (including intravenous dripping),

subcutaneously, or intramuscularly. Preferable examples of the suspending agent
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agent, blood flow pronoter, disinfectant,

anti-inflanmatory, cell activator, vitamns, amno

acid, hunectant, keratolytic and the |like nmay be

m xed. 20 The dose of the pharmaceutical conposition

according to the present invention varies in

accordance with the degree of synptons, age, gender,
ingjudsmaidiylpatlulose polysdrbatedif, hy&bxmthyinelhﬂgqeeAnibus gihth, tragacanth

po%@? 'chﬂ%k%ethglcgﬁ\]ﬂ %r éﬂ)@iun’? g;%‘l" ox#ygth&%ﬁg gl];rg di Ié?er?oj?qrgﬁ and the
llkf:or Pepferablg lexamples 1 esi gﬂllblhﬁﬁl ikelpdé polabxyethy@éne3dhred tastor oil,
poiygoﬂ)ateog@ fﬁﬁﬁ@ | ¥cotfted gf) B’?Q%EQQIE@JSET&%ESJ &MIXT%’O% the like.

nmg, and especi
Pr %fe@blmxaamlqsw fdbe stabilizeninebide sadiuor sulfitea seditmi retasiidier ether,

and GhePtkel O Plefgrabfére@(fa%?églo\f tﬂeo]g}e%r{/ﬁlv'é qgclg% EIF]ParaO)E}ibenzoate

pr ef er abl y especl

ethyl gerappy ozcwge SPWW @é\greol ana;ol,dcéﬂqrycr@sxgeandahe hike.
adm ni stered once or as being divided to severa
times. Considering that the efficiency is different 30
depeidi fgeaal foﬁ’é‘“%él‘ﬁp [Feh A% sURNeSiteNyt eintpentj gplthplade @dntment,

pohl’ﬂn@é dh@e NREABSADY PHOSRABY a gl 'nfe'tWMtM nY)agﬂémﬁ%oﬁmltanon
adm ni stratlon is considered to requi

or al
ﬁfﬁn‘g’ﬂ%"r anyo 8t eRigHS rgaternlal senarallyi Eﬁdalfqrorl?h%@ﬁel&@al drugs,
quasﬁ-tphax\nmelht&al Ahes! cOmetic®and tEdlikel is L1 O%an{méé @lethe base
: n for FHEPUlt The adm nistration nméeth
mcé% ﬂ@e‘@gﬁfﬁg § minsrpleqilsaften ol a?”?xesaﬁtghﬁb?lcﬁ@ls fatty
actie,pslhtoxfer oils, t uefaptagfse phbipho HElds, Na B b, p’tﬂylﬁlﬁirféoﬁilc&&)ls water

solg Cr ' be%rls,lS Pg%&%ﬁ%gsg?gl*' %qa; &a?eé,aw%géxe lgtgvardp%%gglly, any of pH

. admgqgr, cqntloalﬁmty chelatirsg egkntiSpresereatbeAunsicide, aftdoﬂﬁg@ lagért Akcenting

agé}f?tdn'a" e W&epﬁﬁg%u L&adS V8L o t!t‘ill gaﬁlr St oo%f di fferentla%lon-mducmg

Accordi n e present 1 nve ‘
agent2blgpd W@m@ﬁenedlelofqgmhdantsmﬂem,t eell bytigeore vithmins,
amhirRy 48, Bufled tafi@Re &N R {ndaR ﬁ%&ﬁlag%@tm& @gkinesia

suppressing action’ as a p armaceut i ca ‘conposi tion.
Hence, the conpound represented by general formula

(1), TRe aééetoﬂtﬁ@bl%?fmc&ﬁlc@l c%%p‘é@fti%n L& 8H ?1% Jb %hé’]?x%géﬁlt if¥ntion

a thera eutIC a Or yS I nesi a excl
varigs %ﬁiﬁ% RIS &1 feeres ohiSMEmRtABS; 28¢ gﬁmctermbodyha@gbreé@m of
adrﬁpﬁﬂ@fbﬁbﬁ,dyﬁ@of %Eeﬂ&ﬁi\ﬂlty tb ®hd NRE aﬂﬁegﬁ'ﬂcﬁyﬁé}@fq&é‘eafsg bnd the like.
ar ers a

(G
A il gl o Of RELaRmidteRigRoT R Bl dhpdaeshghbekis sbou
30 nguroo po s ippdfoaply ag@l peher H%B qh@eyprefdaaabl JROk ey i |tt§ 1hoafg and
son' s sease a Vemren
eseE g7 RETerSORLY Flar K10 g e, | % AL TReRRR PR ap adult i
abdi® 38 gpp.1 g4b9efé158)y H)G)Chg © 00cAgRasegefétabhy ﬂﬁﬁu@ﬁﬁ@@mg, and
esp%élagg&% e}féraglgoli mgntga%ghrger gh;g%{g{ﬁ%\ég th'eA %gl?y gosnegcatnqbe ademlmstered

I nv
once or as being divided to several times. Considering that the efficiency is different

depending on the administration route, it is expected that the necessary dose may
significantly vary. For example, oral administration is considered to require a higher
dose than non-oral administration such as intravenous injection. For a child, the dose
may be lower than for the adult. The administration method actually used may be
significantly vary, and may be depart from the preferable administration method

described in this specification. Such a variance of the administration dose level can be
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represented by general formula (1), a salt thereof, or

a solvate thereof is useful as a therapeutic agent

for dyskinesia based on abnormally increased activity

of dopam nergic nerve. In other words, the "trenor",

among the synptons of dyskinesia, are not enconpassed

in the dyskinesia herein. 20 Herein, the "dyskinesia
appegpedtedy adhntedmisingat statidayd @hd daRaida ptifziAg ptscedure as well
ug §&§dg¥%§|n sia which is inproved by a dopam ne

re e61 it goni st or a nonoanm ne depletor, or

dyski nesia which is generated by a dopam ne receptor

agoni st a_dopam ne netabolisminhipitor. 25 Hence,
accor%lcﬁﬁ '}t;% ttohggepr%rgﬁeﬁf T Ry g%"llf’ 5%2(1‘55%#;98!?#&“6 compound
repregrmésie hy egtnbral fgemea oll) tar Fdfullliait(in) ﬁxcﬁ:ll&ﬂﬂ dydKaekROSuppressing
S,. use as,a therapeutic agent
ocfin & £ QAo el Eposdidho Ptoac? dE pompa TR reSerteiBy goneral
foraylp | (Dnss salathestadsos 2 suivhteryloreafnssusaful adys khdigiutic agent for
dyggﬁggaggﬂ@$ﬁ€&g3$nactivity of dopam nergi c nerve, and

also as a rapeutic 30 agent for concurrence of

these di seases. In a preferable enbodi ment of the

Pr es o ' ceut i ca sitiaQn

accordi%§£?%%%ﬁgﬂg?%ggﬁgkﬁﬁggn?%%%?c%ﬁl%%gg€%§§w8toramtwe“
to dhesanaytis agentp tfo Barkingor's dipeaseh 8-tyaketsoasl Uik like (G Deuschel, P.
KrbaE KITRSRTsS 19iAeRABS dMYnph:  Sgnde e .

E | Aoy S pRlttbll ind B bey. 1
Japsovicy! andh rlasask gds. aRarkinsen'siBissassrastldvlavsreent Bissdders Baltimore:

LigfinéNeWNiaae B WilkHEN d91) 1p{)t DRo-REBTABGE UEddrtlanied with decreased
g to the present invention can

canpposition. accordin )
acgwgﬁpiggpw{%mem ficeordingnioothe rRyesemt 1BxpREe® ke gompound
reffesckiedsion 'gSndﬂilSibatﬁ&laC%},l Seshlthefeo €SUA tsoRhtedtbie} i udil as a
th? %91 lggner}srgr!(fyg.er\{e el ng gu ressed. AéCO[dI ng.to . _
FHEUBF 8890 £ RyLReTy Rased on a B&%@E‘Hdmi‘réw aeiiiypilppaminergic
nelgfeneiralotk_leﬂos.-wmmlls,alt]n(e]Ic )trermhﬂ,ahﬁoﬁ@&h£©?mg@&rll<saoﬁ al¥diedia, are not
- for the therapy of dyskinesia
en%Jég{:alg%féll I%léhﬁlt’]&}%t(i{’leila\?% Py

11 ?
r-enor iCh occurs fol | ow ng
neur odegenerati ve di seases, netabolic 10 di seases or

i mu I SRAS - rug- i ndu skinesia . : "
(excpgg?%g&?re_ﬂ%_,%E?mggéﬁhﬁgggﬁgga%%3§%8fa°¥EWQPﬁF:nmve
megyss |dyiskigega wyhish o dmprovetl oby owi dapamiumesu rreckpiren entagonist or a
oRbSRAR ifeQia"BRIPE i LGP i ;
Ao EBE ki O I ROR USHLIBELE o FEhY Bl agon
or 3 depasping axiabelismankibierases or the |ike appears or
dyski nesia (excluding trenor) occurring as one

sympj.om of the neurodegenerative di seases or the |ike.
ence, according to the present invention, the compound represented by

general formula (1), a salt thereof, or a solvate thereof is useful as a therapeutic agent for
symptoms including chorea, dystonia, tic, ballismus, athetosis, and myoclonus as
dyskinesia based on abnormal activity of dopaminergic nerve, and also as a therapeutic

agent for concurrence of these diseases.

In a preferable embodiment of the present invention, the pharmaceutical
composition according to the present invention can suppress dyskinesia without causing
the symptoms of Parkinson's disease, which would otherwise be caused as a result of

activity of dopaminergic nerve being suppressed.
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Exanpl es of neurodegenerative diseases include
Tourette syndrone, spinocerebellar ataxia, cerebra
vascul ar di sorder, head injury, and the like. 20
Exanpl es of netabolic di seases include acant hocytosi s,
Wl son's disease, glutaric academ a, Leigh disease,
and the |ike. Exanples of immune diseases include
system c | upus erythenatosus 25 Sydenhan1s chor ea,

B N
copypositigni ateordiagi tn thé preseps . vhetiar ugai smhpmsd dyskinesia while

mfﬂ;Y@th%gﬁ Iyﬁﬁ?&%’%sfsfzﬁkgﬁéﬂ gﬁs%hge chfx§! ud nx% ul{ ego CilVlty of

I ndu or after an admnistratron peri
dO@ﬁmglergméieG@ bsyﬂgksnlpmmd( excluding trenor) i nduced as

one action of the adm nistered drug. Exanples of the

drug-induced dyskinesia (excluding trenor) include

dyski/earding (textbt unfpsegt tineemtion, thedomepbungd represented by general

foﬁglﬂ'h 'U)S'(;ars%tt tﬁ&e@f ol t&g&alté’ Ehet?&)tfhs Qlfseigl ?(ﬁ%’tﬁp %er%g) §f dyskinesia

(e)F lggpg otrerg@ranwgph( @ccglrs fgll@gng ng;rgmggggr@n@e diseases, metabolic
dlﬁawgo&r iRhbife didefddh] 91 aPELEGhARLd

ro nlrole taIFpeone aetcg , dysﬁﬁ%@@%ggééﬂﬁhdmg tremor), or
copelirEange) the @eotfermr) i nduced by admi ni stration of a

dopam ne netabolisminhibitor (e.g., 37 MAO

o g M PR e vk S5Cuks o ioking] sevrgsepertive diseases o the
like n eteade diyskiﬁe@ﬁSI(@(c{L@hﬁ‘é UglérAdr) t bediiRfing |d\ﬁﬁfge%@yappearance of

am ne recep or ago

nei R RARETLivE Si5 e diro ey PRE CHRPRSLPT G Kippad [(BRhdine iremon
octwvingap ad@mmondfahenemhddgeﬁéraﬁwe( dis€hses srahdligopa,

benserazide, etc.). 5 Exanples of the drug-induced

dyski nesia (excluding trenor) al so include dyskinesia

( exclExainplest rafnonenrddegenseativey  diskrises stnchtdboriromfeta syndrome,
spRbOLEbIIAP tai’{(ﬁycé?gbrgp\?ascﬁ?ro%gor%nhéa%nigﬁlrg Ol{k%r

exanpl e,  nesia (excluding trénor uce %

adm ni stration of conbi ned use of L-DOPA or a prodrug

t her r r J Nl L Or 4

Accor o mBRg 3t R Bsers Ao A b AR, TR iscase,
glytang aademiag Leighgliseaseapnd theddilea (1), a salt thereof, or

a solvate thereof is also useful for the therapy of

Herein, the term "comnbi ned

t hes s of. dyski nesj a.

use" %éﬁ%‘gﬁlﬁaﬁe URSr Fiseases dinckidst SYHeic drpyseresythematosus,
Sydeifaaidpregoheres giividnah, dnBé akel y, and a form of

adm nistrating a mxture 15 of different conpounds

concurrently or separately. The term "concurrentl|y”

mean§hadirugiirgiueed dgsldibesia ened A 8y $KiiHsRY (dxBIu@RG tremor) cause by

adm,ni.stra n schedul does, not necessar
o BhL PF  SleS oot G naueahanhet SHeopatsses dyskinesia

(extelieg ategioy)' imdmeers during or after an administration period of a drug, and
dyskinesia (excluding tremor) induced as one action of the administered drug.
Examples of the drug-induced dyskinesia (excluding tremor) include dyskinesia
(excluding tremor) induced by administration of either or both of a psychotropic agent
(e.g., haloperidol, etc.), and a dopamine receptor agonist (e.g., L-DOPA, pramipexole,
bromocriptin, lisuride, pergolide, cabergoline, ropinirole, talipexole, etc.), dyskinesia

(excluding tremor) induced by administration of a dopamine metabolism inhibitor (e.g.,

37



10

15

20

25

30

35

adm nistering at different timngs in one
adm ni stration schedule. 20 Herein, exanples of the
prodrug of the above-nentioned drugs include
conmpounds obtained as a result of, for exanple,
acyl ation, aikiation, phosphorylation, borylation,
carbonyl ation, esterification, amdation, or

M tinthior, EOMIT mhlbumr,gletwu)p, Exlamtesxg'ﬂ thgr dtug; mdl&febod(%kmesm

(e%lga‘iﬂggtferﬁcn alsbkﬁc tdggklﬁ%?a gexg uéitugs) rgrglaé ﬁpc‘sefialgy combined
thergpy of @sdqgaamﬂ quelatpe agcmlstczmctpa pblepimra/leioiybEddfwtboayhse inhibitor

T I he art can
%ﬁ%eﬁﬁpﬁgﬁgé%{%}éﬁa%n%\%ﬁﬁtﬁf {?%‘i éaﬂ) ((E)cmat haenserazide, etc.).
xapwles- ok thei dmedndiced) ﬁyﬁynmmcf@uﬂg)tfsmoﬂmlscemhmleedys:(mesm
m r r agonis
(e?dgﬁdmgxﬁgﬂﬁbﬁ)yﬂgslﬁ:g?r % r ng gﬁg)%d (Hf)raef%qg r%lg ofIY S6f the
abpi¥s-Higndened; dpigsetfhy| @@ﬂ@de, ofyskirpeRA (exgDididkg eremor) hieduced by

adhﬁﬁ@i!raﬁdﬁef)ﬁgb{mbméérlﬁerépL%@FAaAr’ Cg)‘? &?% Fhite %&?' rggrlpheral

rmacol ogi cal_ and/ o siolo ect .
dOBF csatborylags, duhibitory e “?*“r?of denthe present oimpénsionl ythercompound

relﬂ%dnlte%l' llo)?/ gdtlefN E5nnN18) (1] £ SASBRrAR d(froar soVAP IR 1@519? uSeful for
ense of partially or conplet

e t| cinth
thec&\e (tﬂf‘é"? b@es ﬁf@ﬁg%@acaused by di seases and/ or
synpt ons. Herel n, the term"therapy" includes an

R ML T
dlﬁ'dfrentfc(mlnbmmdlgcdrﬁﬁlrrerﬁ@ ér’fﬁ’ep&t@ftl)( Ghd a(fax)m P adhRY®Rting a mixture
of EHERC ing <EpSTTHTy i SPRBAEE PheSyli shpoenply” means
admmtlstdnagmahedam@tdmmgamtdm a_t’lnﬁhkt&&loﬁ scEedﬁJlb), add®dbeédtobnécessary
oA ULRE S 558 108 10k%, A BB
adpinigtering etadifferent, témings in oreusiminByassichedwdd. t he di sease

10 or synmptom or reversal of the progress of the
di sease or synptom The present invention further

encofisariBe sxamplepfofathe, pragirky difofher ablhveemensiompd udrig$ cinclude
coRpOshHEI dHaifed BE5 FRBUIIFC fcﬁ'géé‘(gﬁpfeo 'écﬂ%{t%ﬂ rzlﬂccléti%n,e }Sﬁé) %ﬂbggatlon

trenor. In the use according t
b°¥>ﬂfvm icarbonylgtion, esteriication payrmriemlm Q,rowmi@m;uqnsoﬁamo group,

hy@x@ g? réh‘?lﬁ(ﬁ@@ BERY dIhe BREbAhef Qfovléunﬂenﬁl)ﬂed &’rﬂgs 'ahd various
r e a

Ieast nmuoun selected f
Pﬁo %ﬁwo&&l@r%f?‘jp gf 8 5§1|Sﬁeewbyvq ah RETiies arp. rmt wywpmhynswe
but ard Inmieel?-r%iesenﬁm@é’. CYRsre RRi#BY in the-attZaRYtdpdd Various other known

- di ne- 2- on,
pr%irégzs % %li’qv& fﬂ%nté’ﬂgﬁ?;dofgg% EY dinoray methods. . nRemgxample, one
exdmFle aif ypdodipy bf dopuenide &EEcptor agonist is C;-Cs alkylester of L-DOPA, and

preier%glg ‘H?L}Q}ZIS%J‘!FS‘%I@V@ %r )L BO&’% pyridyl)-1-(3-pyridyl)-

Herein, the term "therapy" means, in general, to obtain a desired
pharmacological and/or physiological effect. The effect is preventive in the sense of
completely or partially preventing diseases and/or symptoms, and is therapeutic in the
sense of partially or completely curing adverse influence caused by diseases and/or
symptoms. Herein, the term "therapy" includes an arbitrary therapy for mammalian

diseases, especially, human diseases, and includes, for example, the following (a)
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20 3-(2-cyanophenyl)- 1 -phenyl-5-(2-pyrimdinyl)-
1, 2-di hydr opyri di ne- 2-on,
3- (2-cyanophenyl )-1-(3-pyridyl)-5-(2-pyrimdinyl)-1, 2-
di hydr opyri di ne- 2- on,
3-(2-fluoropyridine-3-yl)-1-phenyl -5-(2-pyrimdinyl)-1
, 2-di hydr opyri di ne-2-on, and

th@ugh (@yanopyri di ne- 3-yl ) - 1- phenyl - 5- (2-pyri mi di nyl ) - 1,
2-di hydropyridine-2-on, a salt thereof, or a solvate
thereof, and is nore preferably 25

3- ( 2{e)/Emprsentydcputsericeofiar distyakd of syrhtnmil in'a ﬁatténhwﬂo @y have
R0 S st sbbobiFsal sotlao P RGN o

ridine-2-on is preferably a hydrate The present

' nve%j P irfhiiOtH drﬂ ofAEdigRAsL! tileC et ag{&nﬁ%rsr{%[alyl the progress of

Xsklne5|a 30 excluding trenor,
the diseagehy dr opyr i di ne conpound to a patient. In the
nethod according to the present invention, the
npound. i s a conpound

dropyridine co
r epr 296% & Viae ﬁ)@ﬁggﬂgtom of ardisgasey 1e., tg sausedegressiasr efishg disease

or@&mgﬁﬁﬁtor PERIAPIPBL B frés@,'o?%ee(ﬁsécaﬁ@@ﬂ symptom.
cyanophenyl ) -5-(Z-pyrid

1- phenyl 1, 2-di hydr opyri di ne- 2- on,
3 (2 ’I&m&apﬁp&lﬁnwv}ntﬁm( i eﬂdohxptass(es B¢ bW )1;dihydropyridine

cogtpt)gn ? Bwﬁlx%%ﬁéergp%txf @_e?@foﬁ)ﬂ,ypl&wsya e)ﬁ_clu%%ﬁge;nor In the

usd, @cdidinyglriopshiei gredent? imventior39the 1,2-dibydropyridine compound is a

co%&yé&n& lrelf)g{ls? %5 %9'2{&3?%%;{@% g aﬁé 1§p%lf]grably at least one compound
selgeted- Cﬁamplﬁe@yct})andplwlnemd -(Bpyrtypy t-pherdil-nyd-dihdddpdhiidise-2-on,

3- gzoé%ﬁb%l X g 1di/l)(]3(3 ?'nc(lK/ 5d1t1§d:owndrtrrite dI2 r(})n' )-1, 2-
@r pRFidin Qjny (Zy-pyrldyl -1 phenyl—l 2-dihydropyridine- 2 -on,

3-8 ﬂt?or%ﬁg{)u‘i’éj%’lr}ﬂl B8-08 31 A RRRRYh-107- Gt @bl 8%, -1
@ -Qy2DeRhEA Qrphwms%%pwqulpwwyz dibydreppydine2eimy | ) - 1,

3-@= @am&feﬁw-rll-él-ﬁﬁldg’i)oﬁ(.? ?yﬁﬁ kdinyl)-12L &R¥droNridins Olovat e

f
3 g tida 3 ) DB St Do ddiopridine dipopy  and
3- @L@aﬁ@ﬁmml)ﬂabnexgt\sr(ecﬁ yrinflfin1)- ISPJdH@'HFo 8m8%on, a salt

cyanophenyl ) -5-(2-pyrid phenyl - - di hydr
th‘?rf’(tfzne 9 on 3is PPrEr abithers #ydr ahd. 185t hernore Pre%(erably

3-Rhonapshiehy - SH(th?Ir?yf)OI-pHM@LKJHBEGﬁl%IbQWIHQQ% bIs@fBickeof, or a
accor n e I NV 1Lon
solf el SRS | G e Bi O it B3 £y ResBapidine 2-on

1spda&ratﬂyrarhydtateat| on net hod of the 1, 2-di hydropyridi ne
conpound, i.e., the conpound represented by genera
formula (1), but the descriptions regarding the
abov &hdepresanb eid vghmnmanmunipiasses & ohpagéutico aethvdy fdre dyskmesia,

e A o ey 2 S RS L pien. 1
the motadiageordinigl tolsbe gesenti 1be<d1t10n ﬂnrb2«idiydrdpyh§tuwazyompbund is a
coﬁﬁ&m fe re"&l?&gecﬁ :E))? %Eﬁ%h?@aﬁ?%m ggicé igawefetrarlﬁy B E:%setnc;ne compound

vent | g
selected from  3-(2-cyanophenyl)-5-(2-pyridyl)-1-phenyl-1,2-dihydropyridine-2-on,
3-(2-cyanophenyl)-5-(2-pyridyl)-1-(3-pyridyl)-1,2-dihydropyridine-2-on,

3-(2-fluoropyridine-3-yl)-5-(2-pyridyl)-1-phenyl-1,2-dihydropyridine-2-on,
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exanpl es. The exanpl es and production exanples are
presented to provide a conplete disclosure to those
skilled in the art. It is not intended or suggested
that the 20 experinments described herein are all or
the only experinents which have been perforned.

Regardi ng the nunerical values (e.g., dose,
3'@0&&061%“%%@%%}’1)&{2 -pyriégylj-drBpyridedd, Mﬂhs'dmpyndnderz dérg

3-@”@5@&;}{%3?15 hepr ?PS gféxrdﬁgam?%qef Ih%&/@rog%%]gg 2% abl e,

experi nen i'ons-ar consli

-@rﬁyatlmenmlarér63dzaxrm\yarixé%pmwdmeylh|1 Pedibytropyrivhing-2-on,

b P} B8 qzqf&ﬁﬁﬂ%&em%# BRI 0k
3-(rery@nopyrigert-ghuicphasl- 50 tpyDERiny hou-dihydsoplviidinsi2eon, a salt

thﬁ&ﬁe' i Br nmoniey I@lvﬁ%l e ghabseat | macgques,,, MPTP prgilerably
ropyridi ne) was

- met h - 2,3,6-tetrahy
3- @?%&E%%WP&I?Q&%WWB%H henyb 12rdippdrenyiding 2, a salt thereof, or a

solgmlaﬁtﬁeaaﬁousj-yz -tyanBpRaS®-2(2- Byx%’d}nm DheRY 1% uthyBA S Adine-2-on
al Kl

d th
is preger bq&.ﬂﬂ?@f%t'ﬁsgﬁeﬁw &F@ﬁ?ﬁ@%ﬁ%ﬁfgt dyskinesforeluding tremor)

acd’mdhhg lt® shieeprksenn hvehBHIS @hék8 1iflRo sPddiiedh llhﬁtaﬁ%n on_ ﬂ%et %dr istration
m ni

e inhibitor repeat ed
roflE 3 B R Rirafioh i OFhk b PV EAE reSreRpeRan.c.
compoxldalerqymhmﬂb‘bpfgeﬂaﬂaklmﬁﬂlﬂas(lﬂl BRagR, degéﬂf)ﬂléns regardmg the

res Thus Skl eS|
b R SRR ol Stiot® Bey DSt Beiin fhs sy administration
rmnenmbﬁmmdnmnﬂmmhedndﬁ@i(2) Evaluatlon met hod I n order
to check the effect of the substance to be tested,

3 ( 2Hc13eamﬁph€th§/ Ipyesat(i@vgntiondyill) bel dgsosbad inl mdred détyidb9Pyay of
exz{nllpnggnciz F%ucﬁm Igé QBJ: Qn ser?t dos%on is no@q;mg:fd to these

er was a to cOnt rol e severit
atnﬁée%yéﬁher?é@males an prosl@ctncm exagxpéstseare rmeedmhm\prmlde a complete
dis&IB12E rot R s@AMiINAS i ahd O Of it 315 U A?}ﬁ@éé%gt%at fFht the
and then t

and benserazi de) was recorde
expeginsats; @gicélée‘é/va@er%‘&rrﬁlﬁl 3l epre ghe mpyly mpmlmmtéswhﬂ:hehave been

perfdtaled. LREEIPANFEMBYRSrREL @ﬂqe@?é"éerdeﬁ dc%n&'?rfn%tlon etc.), efforts
adm ni stered. The severity of synpt ons. 0

WeS FR{IH I oF &Pa%&?@t%@e&awaax éalt FaSEtRID ﬁ‘eglteﬁ ©fiexpermental

errei anth deviati@isl &e tonsidePabld, and @kt ABNGRIl valles SRPHE aﬁée@ R&thout
le 1 I.ndices of the synptons of

b
deé%ﬁr% %%%gﬁe SCBP%8 &’gplf%sﬁﬁtem?ﬁ‘?n RBad and |inbs and wal k

or no novenent head only novenent upper linb trunk
Exf’r}nﬁgsd UP " Evaluation using an L-DOPA induced dyskinesia model
(1) Production of L-DOPA induced dyskinesia model in monkey

To male crab-eating macaques, MPTP

(1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine) was frequently administered
intravenously or subcutaneously in a dose 0f 0.2 to 1 mg/kg to cause Parkinson's disease.
To the monkeys, L-3,4-dihydroxyphenylalaninemethylester (L-DOPA methylester) and
benserazide, which is a decarboxylase inhibitor were repeatedly administered in a dose
at which each monkey exhibited improvement in the symptoms of Parkinson's disease,
until dyskinesia expressed. Thus, dyskinesia based on abnormally increased activity of

dopaminergic nerve was provoked.
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novenent
wi t hout
novenent
novenent
slightly

slow extrenely obviously slightly

novenent
novenent
> W t hout
pause i nt

no novenent very sl ow sl ow nornal
sl ower

i nterval

conti nuous conti nuous
of no novenent
i nterval

Frequency

rare often with
a few frequent

Definition no novenent tines/5mn n

erval

sl ower

Score 4 3 210 Speed of
novenent

@Nor midyanRebh Rietiican no novenent sl ower than than than

speed

nor nal

nor

mal nor nal

Score 4 3210

no

Fr eeZR nQrdstr dhgchiskk the eeffeqig of 4 thencsubstergeerto ber tested, ie.,

}@t@@ﬁbmnwg@
dose oF I DOPA s

certain state.

ﬁit-ﬁﬁ'idyl)dllbh&g/l-f 1M 28y BOpyihtPLdd, e administration

methylester was adjusted to control the severity of the dyskinesia to a

The behavior before the administration of drugs (L-DOPA methylester and

benserazide) was recorded, and then the substance to be tested was administered. 20

minutes after that, L-DOPA methylester and benserazide were administered.

The severity of the symptoms of Parkinson's disease was evaluated based on

the items shown in Table 1 in a blinded manner, and shown as the total score.

Table 1 Indices of the symptoms of Parkinson's disease

Range of head and | limbs and | walk or
no movement | head only
movement upper limb | trunk stand up
Score 4 3 2 1 0
continuous | continuous
Frequency
movement movement
of no movement | rare often
with without
movement
interval interval
a few | frequent movement > | without
Definition | no movement
times/5min | movement pause interval
Score 4 3 2 1 0
Speed of slightly
no movement | very slow slow normal
movement ' slow
extremely | obviously
slightly
slower slower Normal
Definition | no movement slower than
than than speed
normal
normal normal
Score 4 3 2 1 0
no
Freezing strong weak
freezing
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wi th during novenent
posture crouching flex upright flex and flex but

Definiti
trenor

sever

on upri ght
mld

whol e body absent

duclel na
uyal\l LILAAYZ

s-a—-pduced by the side effects

constrai ned posture

Score 2 10

face down face up Score 2 1 0
l[imted in Definition
extremty Score 2 1 0 The

No trenor

of the

adm st r afP grpverent DOPA net hyl est er

and benserazi de

0% Sever al

was evalggpggegg%ﬁd on the itens showj in Table 2 in a
bl i nded| manner. eceeeies of the sevegrity of the
dyski nesParing each zt of tlhe body 5|and the score of
petha i EeUHensy,t her BT akt% added up, and the tota
score was shown as|durhfgdyskii nesia scare representing
t he acuj ¥yth Tabl e %Mw_gqus of the dyskinesia 10
Tabl e 2i dofrequency of dyskijnesia Frequency
Dyski nesi a Dyskinesia No clear times//5 mn. < nornal
> nor ma| PpHy$é of | dyskinesila Score 01 2 3 4 Tabl e
scre2 Deflnitien of lacuityy of |dyskignesia I Head faint
evi-dent42—oral—oeral—dyskiresia—defini ti on w t hout
po§$y§R||1e~?%puching flex upright
flex and | flex but
Definition upright
face down face up
Score 2 1 0
tremor sever mild No tremor
limited in
Definition | whole body absent
extremity
Score 2 1 0

The dyskinesia induced by the side effects of the admistration of L-DOPA

methylester and benserazide was evaluated based on the items shown in Table 2 in a

blinded manner.

The scores of the severity of the dyskinesia in each part of the body

and the score of the frequency thereof were added up, and the total score was shown as

the dyskinesia score representing the acuity.

Table 2 Indices of the dyskinesia

Table 2-1 Frequency of dyskinesia

| Frequency 0% Several Dyskinesia | Dyskinesia | No clear
times/5 min. | < normal > normal pause of
dyskinesia
Score 0 1 2 3 4

Table 2-2 Definition of acuity of dyskinesia

Head

faint

evident
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wi th tongue

t ongue

Trunk faint evident
i nconsi stent definition trunk trunk novenent nopbvenent

with wth eyes eyes Score 1 2 Upper
m | d- noder at e noder at e noder at e- sever

3 nd
e—WwWrtSst—ahea

protration

rare obvi ous

QI Innuu Rora

protration Score 1 2
i nconsi st ent

—at-orf
At etrTef

Ly

linmb mld
sever
only definition

Wi st

Wi st onPﬁaHysklnes'c erOM/anj nmovement by novenent
shoul derl ayskicnesi a SCore 1 2 3[4 5 Lower linb nild
nm | d- noder at e noder addyeskimeenat e; sever sever tunble
deIMRIEOR UM swaly hy definition only ankle ankle.
and knee tkagqe and dl?%lcu Jdyski nesi a coxa to stand
by dyskinesia Scormeotrid®nd 5| The synptons were
eval uat ¢8"?T24?% ne- seri es _manngr before the
ScadﬂinistratiOﬁ of tlhe drugs, angd every 30 m nutes
af tet tuc adnini-strat+on—of—the; drugs, for a total of
T8 hour s| FTHYE ef f ect| DE9EMe subsfance to be tested was
determ negkds 5 foll@gouslhe seyerity of the
dyski nesi a and Par Ki nson's di sepse occurring to the
inconsistent inconsistent
group
definition | trunk trunk
movement movement with
with eyes eyes
Score 1 2
Upper limb {mild mild—moderate moderate | moderate-sever | sever
wrist, interfere
only
wrist and | elbow normal
definition | wrist only dyskinesic
elbow and movement by
movement
shoulder | dyskinesia
Score 1 2 3 4 5
Lower limb [mild mild-moderate | moderate | moderate-sever | sever
tumble
ankle, down and
' sway by
definition | only ankle ankle and knee | knee and ' difficult
dyskinesia
coxa to stand by
dyskinesia
Score 1 2 3 4 5

The symptoms were evaluated in a time-series

manner before the

administration of the drugs, and every 30 minutes after the administration of the drugs,

for a total of 5 hours.

follows.

The effect of the substance to be tested was determined as
The severity of the dyskinesia and Parkinson's disease occurring to the group

of monkeys administered with the drugs and the group of monkeys not administered

with the drugs were each scored.

performed at certain time points.

After repeated-measures ANOVA, t-test was

Among the results of the same experiment, the

results representing the effects on the dyskinesia are shown in Fig. 1, and the results
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of nonkeys adm nistered wth the drugs and the group
of nonkeys not adm nistered wth the drugs were each
scored. After repeated-neasures ANOVA, t-test was
performed at certain tinme points. Anong the results of
the sane experinment, the results representing the
effects on the dyskinesia are shown in Fig. 1, and the
repigsanting thegffaceporeBakinsongs diseasehfeeshbwndn FRaLki nson' s
di sease are shown in Fig. 2. (3) Results As a result
of this pharnmacol ogi cal experinent, 5
(33- (ZJ%VE phenyl ) - 5- (2-pyri dyl ) -
1- ph -1,,2-di opyr L di ne on e
s el ofl '® 1h éﬁr%gc ooﬁ(\)/%lﬁ{]l onaf¥periment,

ef fects whi ch were not realized by

3-Qorisnorkeny))- &(2-pyidi)- Hotienyd- 1, 2y repytiding t2ppr essxmkglted the
efR6tsi RRichFvere ﬁ%t Yialibob C%'Hﬁ V\gxg\f gtl yMp%qﬁ & Provided an

Par ki nson' s . |sease GYMASG
yé'é'n%“% SupRTEssite aetiany (Rig. bf withoytnsansingi the rsmpmmsbef Rarkinson's

diseHfp Rx&ﬁcﬂﬁdo@l&l%tlﬂ‘&ﬁus‘é%&%a@?&ﬁg aff‘regﬁl?t%k Qm\htg/ &f*ﬁ%ﬁonnnerglc nerve

conventi on thera of ys I nesi a,

befpg; sinpresse \H“&e Wag rFé’nél‘;‘?@F@FinésPrﬁb@Gbp@ ebe sagversionah therapy of

d dsia: Fahﬂ&xﬁ'rﬁb dBRI,Prb v i
ylbide; Sk bors o 2 S R L9 i ety

. DUSTRI AL
TIPIRYHH § % 86\9?‘%9—:@ wisdiseasr (Figedapeuti ¢ agent for

dyskineS|a 15 (excluding trenor). More specifically,
[ ic agent for dyskinesia
I@M@W’%’r%@q@%t aining a 1, 2-di hydropyridine
conpdha q),resene inveatie pRoidid an’ &peB&aR thedpeutRYag8fiNfradyskinesia

(e)%ﬂ{% g el p% e ﬁd%{ee%%?lliz%m aaye)scelienrs HB?.}'?PCU:PC ?gap%% r@ﬁWes1a

(excilugiiing: -tﬁanmr) @ngaing tadrBdthydmipysiding otorap@mingee0d dosnpound
LN an S usa or the the apy of yskl nesi
rep? ?‘eg g?’mr gér%ﬁag pr esent il 8 gferably’

excl udi ng tre Mivent i on/makes ifF
3- (Bd'é’ngﬂhénylb'5c@l‘mmﬂb’l)t lhehfzﬂyﬂl-lf.?edlhyhjmkymthne a-on\/vatshlo thiereof, or a

sol6 A thePeo i Froy ATl AWPis Aba 9?&'&}6391& #‘52?&11 {a e\)fl gmgftremor '

woul d ot herw se be cause as a re
dopami nergi c nerve being suppressed and was consi dered

a  PTEYIREehn itRa:is? '?Hzﬁd&g i 19 rﬁ@ \%&1&? &b a%dg ﬁiﬁéfaé& Gr! @skmesm

e]xcl udi ng trenor, preferab
w1ﬁ

AP GYHIRY thensymansemps eﬁEaréﬁnSPaﬁ Kisaassnwhiclvendd etherivise be caused
as @Lréélﬂofsof dctiviyt Sed@ReMhdrEicaReR bERE HYSi ksréﬁsa'né was con51dgred a

n trenor CO a CO ound represen
Pm&’yﬂ‘? A rbVﬁP%n% é‘i‘?é?%? # §¥%‘Fmeala(q udalgefa?mom megferably while
clearly ﬂnlaolvmgtthe sysptenk of Rarkinson's disease.
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4 N~R (1) R30O5R (inthe formula, Qrepresents
=NH, =0 or =S5; R, R2, R3, R4 and R5 identically or
differently represent a group represented by a
hydrogen atom a hal ogen atom a C1-C6 al kyl group or
a formula -X-A; 10 X represents a single bond, a Cl1-C6
al kyl ene group which may have a substituent, a C2-C6
al kenyl ene group whi ch ma¢LAAVES a substituent, a C2-C6
alkynylene group which may have a substituent, -0-,
-S, -CO, -8O, -SX@2-, -N(R6)-, -N(R)-CO,
- CO pQ(tﬂleja.peuth\g(gqgg fogdyskmes@—@xpd(u@mg)tremori&l-@n@ﬁsmg a compound

repr@s@n@ﬂ%z;_tge M1RBwin CHZgSng%l fomuﬁé @) 3\%&1@%):%07\%3% i% @e?edf

-h?RlS) Cs- N(R16) -; R6, R7 R8, R9, R', 1,
R14R! R15 and R’ 6 |dent|cally or dlfferently
t a hydr o en atom a Cl-C6 al kyl group or a
Cl-C6 a| koxy groupllin, n, p and g independently
R¥€ an integer 0, 1 or 2; and A represents a
cyc?oal kyl group, a C3- 08 cycl oal kenyl group, a
- tB 20 14-nmenbered non-aronmatic heterocyclic group,
(mam£ﬁn§&ﬁ,aronat|c hydrocarbon cyclic group, or a 5-

to 1 nenbered gﬁH ¢, heterocyclic group, each of
whi ¢ WBVS $tuent; wherein three groups

armn@ 'RR?, IR?_3 RR3md R4’ ﬂeﬂtlﬁﬁyﬁr\mﬁeﬁtgﬁ&bf&&m §%£ represented

f f
oy o R M L PSR o s
hyd r ¥geepredeats) a asitgle Ogpand, af ARCY alkyﬁ:he C@o&b kwhicBr ﬁbJﬁ) have a
sut?shltu-gg{'a’ atélzn e%ﬁﬁeﬁylecne & ol W%_IC ch d! lgagla gg% eﬂtnéapﬁg(, aﬁ(ynylene

S neS|

grqunovlaals ouydeve alsubstmtﬁend,o@m&emc -81@+,vB0,-3eN@R°)-THY(R)-CO-,
-C©W<L@99Utw&9?&?ﬂi aé?lorb?('Rm aan 1.cunsgel N Bey g
Ingsia i s at | east se ectedfro 2e group m

'S(Qénéﬁ(gt P ngCls- Sé@br,e§(0)dsﬁé‘ﬂnm(éﬂz -Or,c-O-B84,i-DER S )-CO-N(R')-, or

NPt ON®R/'6) and 45 rTyocI onus. 4. The therapeutic
agent c aceory n the dyskinesia is

2t | Back & dR{fnr B, RE' eko@é RS ridﬁ:rsttcmg opfdifferently
repiosehy mw@g&%wcneﬁhm@ngfoh \6’%@1 QA x§ S‘P' | owi ng
neur odegene at [ ve s ases, rret abol'i c_di séase
i muRed? represent an mteger 0, 1 or 2; and
A represents a C3 Cs cycloalkyl group, a C;-Cg cycloalkenyl group, a 5- to
14-membered non-aromatic heterocyclic group, a C¢-Cy4 aromatic hydrocarbon cyclic
group, or a 5- to 14-membered aromatic heterocyclic group, each of which may have a
substituent;
wherein three groups among R', R%, R?®, R* and R’ always identically or
differently represent a group represented by -X-A, and the remaining two groups always
represent a hydrogen atom, a halogen atom or a C;-Cg alkyl group).

2. The therapeutic agent according to claim 1, wherein the dyskinesia is

dyskinesia based on abnormally increased activity of dopaminergic nerve.

3. The therapeutic agent according to claim 1, wherein the dyskinesia is at least

one selected from the group consisting of chorea, dystonia, tic, ballismus, athetosis, and
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drug-i nduced dyskinesia (excluding trenor). 5. The

t herapeutic agent according to claim4, wherein the

dyski nesia (excluding trenor) which occurs follow ng

neur odegener ati ve di seases i s dyskinesia (excluding

10 trenor) which occurs follow ng at |east one

se|l ected fromthe group consisting of Tourette
mygGloghd e, spi nocerebel | ar ataxia, cerebral vascul ar

di sorder, and head injury. 6. The therapeutic agent
cco&g to claim4, wherein the dyskinesia
excl %nﬂ'r‘f'gapee#lé A890t afRRIEMEocHiRim | oWherginige dyskibesia s at least

onéi kSleae@ $ron$ théygi'lSh;B‘ @%ﬁst ?)@ d—yékﬁigsxﬁ (SCERIdng mﬂ’é‘ﬁ 'vﬂnch occurs

ccurs follomnn _ | east one€ selected fro e’'gro
follograg Leprpgeggner ’efsrﬁlff?aﬁf;ﬁt gstabol 1W‘115§6W550fd1ﬂ§@éi§edlseases and a
dngliwthedddadyskiaegaexcluding tk@hary di sease. 7. The
t herapeutic agent according to claimd4, wherein the
dyski nesia (excluding trenor) which occurs follow ng

5.1 nTTque d‘ie&ﬁﬁﬂﬁ@ ag@t d&’&iﬂiﬁig $b @18XC Wt dig) tHertg’%}tsm cluding
i.ch,occurs | east one.selected fromthe

BT nBE el RoBe Jelbrraacrifn disshyt b irkisenn (xohuding
trefSydewhizihi scouto felbwing dt a3t @ae Geleicdafrot the - gréhys Consmtmg of
to claimd, mh;reln

Tol % SRR E IGDLEATRL AN oSl LS oL R

dyski nesi a (excl udi ng trennr) whi ch occurs fol |l owi ng

25 a f S topi C a and
6. dopa?}lﬂén Eﬂe?@ggﬁé ggeng a%%r@ ¢ %% Ia"IIﬂe WS &l‘?tcryéﬁ'ﬁﬁsé?l{excmdmg
trela@t)owunchg)qcurscfod\lpwmg metebobic rditeagescis utyskinekis gekcluding tremor)
S u r r yski nesi a_(excl udi
Wh?'}ie %F‘%ﬁ Lﬁ%ﬁ%cg{r 21 st F)Hé) gelé&eéig nqg Okans r at%ré‘%P o‘fonﬁlspugg of
acaghegtosis, Wd@@m Qbseagg(gimtgnc a@(demfih afithbeighdisapeeut i c
agent according to claim4, wherein the drug-induced
dysklneS|a (excluding trenor) is dyskinesia (excluding
7.t r enbd thEFAPERtIOREETE 3CToBling ¥ Algim do wbereinthe kyskifesia (@Piading

trexf-idir)<’lelafcﬁd<!$d~éﬁrs>t RAloRhg Elﬂﬁimﬁlep@lfsééggse ﬁ@ld skme51a (excluding tremor)
padeca Iase i nhi bitor. I he

Wh’FﬁeQCé}B@u é‘g%’eﬁ't legstc oRy Selgeted frarrathﬁ grouwgistrma RE systemic

lupeoergthienthtdss,Bydeatasi's clvien, 384 eRdreslglat @ahinie gr oup
consi sting of
3-(2-cyanophenyl ) -5-(2-pyridyl)-1-phenyl -1, 2-di hydr opy
. ri diHiee Zhempeutic agent accordmg to claim 4, wherein the dru C% -induced

dysglrn%%l?g%fﬁil%d;@g?%ﬁl?or)s slBXéslléj Yex):lu%im%?’tréon){or %c)h occurs nging

adn@njsrafibruof opspchatirorse Szent hadiox 2 dapaminkytereptopdpnist.- 1, 2- d
i hydr opyri di ne- 2-on,
3-(2:fluoropyridine-3-yl)-5-(2-pyridyl)-1-(3-pyridyl)-

9. 1, 2-Thenytherapantic dagent 2acwording to claim 4, wherein the drug-mduced

d
dysﬁm@gla(@éfé}gﬂgf 'ﬂ‘yn))r)lls EK}WJ:smS(e(nguH% I Fgmolrmévh)lch dccurs th Mowmg

admlmstratlon ofa dopamme receptor agonist.

10. ‘The therapeutic agent according to claim 4, wherein the drug-induced
dyskinesia (excluding tremor) is dyskinesia (excluding tremor) which occurs following
combined use of L-DOPA or a prodrug thereof and a peripheral dopadecarboxylase
inhibitor.
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3-(2-cyanophenyl ) -1-(3-pyridyl)-5-(2-pyrimdinyl)-1,2-

di hydr opyri di ne- 2- on, o

3-(2-fluoropyridine-3-yl)-1-phenyl -5-(2-pyrimdinyl)-1

, 2-di hydr opyri di ne-2-on, and 10 o

3-(2- cyanopyri di ne-3-yl)- 1 -phenyl-5-(2-pyrimdinyl)-

1, 2-dji.hy rl di ne-2-on, 12. The therapeutic agent
Haccorldie ntg‘ l&}ca*}%’?fl&%%@%.t% claye Ig é‘fhgmélhq eompound is at least

ons- ( 2- cyshwepdenyl ) - Bom2- pyri gyl ) Tﬁ h 1, ¢ Icgns&stlg of
A Bt S MR T A e

3- (ﬁ,edyaab@en@})(szfz;wrmhemyip)ynaylﬁa ZJMihbrdﬁbb}ﬁdﬂe-‘ZDJ}E nyl -

3- (12 ﬂgorgi)mdjurxg BY. j g (E ¢ yr1dyl? lhB/henyf I2- d1k?ydropyr1d1ne—2 -on,
3-(2-fluoropyridine-3-yl)-5-(2-pyridyl)- 1-(3-pyridyl)-1 ,2-dihydropyridine-2-on,
3-(2-cyanophenyl)-1-phenyl-5-(2-pyrimidinyl)-1 ,2-dihydropyridine-2-on,
3-(2-cyanophenyl)-1-(3-pyridyl)-5-(2-pyrimidiny!)-1 ,2-dihydropyridine-2-on,
3-(2-fluoropyridine-3-yl)-1-phenyl-5-(2-pyrimidinyl)-1 ,2-dihydropyridine-2-on, and
3-(2-cyanopyridine-3-yl)- 1-phenyl-5-(2-pyrimidinyl)-1 ,2-dihydropyridine-2-on.

12. The therapeutic agent according to claim 1, wherein the compound 1s

3-(2- cyanophenyl) 5-(2-pyridyl)-1-phenyl-1, 2-dihydropyridine-2-on.

13. The therapeutic agent according to claim 1, wherein the compound is a hydrate

3-(2-cyanophenyl)-5-(2-pyridyl)-1-phenyl-1, 2-dihydropyridine-2-on hydrate.
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