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DESCRI PTI ON | M NOPYRI DI NE DERI VATI VE AND USE THERECF
Technical Field 5 [0001] The present invention
relates to an imnopyridine derivative having a
superior selective an admEsaRJIRTIONCept or (hereinafter

to be sinpl [

ant agoni ot FUIHORPBIOINE HEBFIpFEGE LSS PORRGR
prophylaxis /o or treatnment of a |ower urinary tract
di sease and the |ike. [Background of the Invention].
Tecpigal Fieldg|l Adrenergic receptors (hereinafter to
[98 §?nply also referred to as an al receptor) are

w dely distributed in the 15 cardi ovascul ar system
IomerTheipmesemtznnvennmbﬂtneﬂdﬂes tandni nmohvpdridine

ynpat hetic nerve response activities. Since the
A5t R FbKe RSV [P PRI S LG Vs Opy FEHERRTIads, Teceptor

HéfgiﬁgfbaPeférﬁéﬁgaﬁﬂﬁ&(Bﬁeg'féﬂ¥¥%e@e%6 §§99ﬁ5&ﬁgreéhptor
receptors have attracted attention for sonme tine, and

aﬁﬁﬁ?©@%¥%h%t%cﬁhv% %ﬁ%ﬂﬂ%ﬂfqﬁa@§ @@-@@@éﬁoéofhéhﬁpﬁa@PhylaXlS
ongQ athdnt e&f”z% fln feen ‘ffillgElaEbegnEh@{%eaiike.

I ers are ef suria assoclated wit
[Beukgnoum@s@ﬁlthermnmgnwnmﬂy (B2H). Coupled with the
gﬁégftability t hereof, extensive interests have been
[ ed again (non- patent docunent 1). 25The a
recep&gﬁuﬂﬁgﬁé %:%%%%%%d&%oWh%B@lh§E€e}9§QSbéOeiﬁﬁiy also
early 1990s, and the presence of three subtypes of
rafarrafstangs aaup tas cseptogl apirki wdde ApoAgs thelseted|in the

h nf{ Lhed r
P e R a8 e M B or e e, and
igusivedniessympdtheant , néﬁv&khaspdﬁ%eke@ﬁeylandstheSince the

ik VWi | th h I t f to
rhle AT hLE T L e LT st s, Vgl B Bfe Pk aiac
h?%@Ytgng?e£§@e§§éﬁi£gLKE%fBHéﬁ”ﬁUd§é%t@HSe@§e§e§é§%6%s have

are Tocalized wdely A greater
aBF'EP?FB‘ét@%ﬁe%‘Fl% FRE PR stlrffﬁ?rt Fehraddepttegpts have been
magéaﬁéﬂ”ﬁé‘%@féféctﬂ@f%ﬁe@&*fé the §@E%§Jc %é’éﬁs, and has
d to other subty es

beenfcnaeﬁfie@ntm@temu decikeent ar2, e3fecthus Sugg@ﬁémfih

ron vol v in urine stora ac here i S

a3 5bBhar eaunt S SPE 7 dS S S Heh S g5 DRe Yol (BEHer | Cotbled
wE8Ra€ht Ymahke t £161 Bi gl enatd sied ased i vien l@l"t%;re%ts ‘have been
knockout npuse (non-patent docunent 4). Recent reports
Cﬁﬁ@éeéoégﬁ%ﬂté@0$h9§t$%%‘@%ﬁﬂ@§§%dﬁ -amount of an

recep d f i

and_ BEREnSoaIS SR Sonsh et e dac Gheht STe MRgtejotos to
thbeebkang990HSCéﬁdlB@éaﬁﬁﬁbéﬂdﬁndﬁﬂﬁhﬁﬂé et yey SHOW s, ois

ted contr ctile function via
and aln?l been c?arlfied Among these, «ip receptor has been

‘confirmed to express in a number of tissues such as blood

vessel, brain, spinal cord, gastrointestinal tract, bladder,
kidney and the like. While the physiological function of Clip
receptor has not been elucidated, a;p receptor antagonists may
provide therapeutic drugs for various diseases since they are

localized widely.

A greater distribution of aip receptors in the bladder,

parasympathetic nerve nucleus of the sacral cord, and the like
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/o air) receptor (non-patent docunent 7) and the I|iKke,

t hus suggesting a possi ble invol venent of an an

receptor expressed in the bladder in the pathol ogy of
aBPEbmp o3 the JtiegGiub@ype@8 hakr begfceph Ot rved agoori-gdatent

is pronisingBas an agent for the grogh | axj s or . )
deewaeReRt2ofda W SMI9RSEYNEr SELORT sERYRIYHEDN S thairine

s£55§ge, In faR%,eXRBPLe$s0f +85cFOMPOUNGs SIPWRGint increase
sel eCtive an alp receptor antagonistic action,

inonheab bddeiocrapEdi y desictheesiagtenpoided replhwse ntredip
kPR bt SRR oD SOETR by ¢ he\ T T Rl RO 5o
db00REltedat et HoC WipHes3id@Samblas arcaipeerdptor mRNA
iaggéggggtfg Eg;tg¥2ééég(§¥yg¥H gétiénggcgnd BPH model animal
(non-patent documents 5 and 6), the bladder muscle isolated
from BPH patients may show a promoted contractile function via
oip receptor (non-patent document 7) and the like, thus
suggesting 'a possible involvementvof an oip receptor expressed
in the bladder in the pathology 6f BPH.. From the foregoing, an
oip receptor antagonist is promising as-an agent for the
prophylaxis or treatment of a lower urinary tract disease and
the like.

As examples of the compound showing selective an oup
receptor antagonistic action, non-patent document 8 describes

a compound represented by the formula
[0003]

0 N

N’A\«Jq\{) O,
O

[0004]

patent document 1 describes a compound represented by the

formula

[0005]

[0006]



5 [0008] patent document 3 describes a conpound
represented by the fornmula [0009] /o [0010] and
non- pat ent docunent 9 describes a conpound represented

pbyehbedbounsha 2 0Pdddritks [0@Rpduddl 3pprasadtedi oy, the
as tm nopyridine derivatives, those described in
BSFBE% docunments 4 to 7 and non-patent docunents 10 to
[88ogne known. 20 [0014] Pat ent docunent 8
descrlbes conmpounds represented by the fornulas [0015]

[ 0016 Iqarxgﬂ“tgst Patent Literature 5 [0017]

©:N\) OH “

5 [0008]
patent document 3 describes a compound represented by the

formula

[0009]

10 [0010]
and non-patent document 9 describes a compound represented by

the formula
[0011]

15 [0012]

[0013]
In addition, as iminopyridine derivatives, those

described in patent documents 4 to 7 and non-patent documents
10 to 32 are known.

20 [0014]
Patent document 8 describes compounds represented by the

formulas
[0015]



pat ent docunent 1: W00/ 04012 patent docunent 2:
US3997666 patent docunent 3: WO0O0/ 04027 patent
docunent 4: DD 263759 /o patent docunent 5: EP47977
pat ent dodunent 6: DD1063®7 patent docune
P- B- 48- 40p44 paf ent docunent Sé‘VWOS/OSO 32

pat ent docﬁnenq 2:

a docunment\4: n- pat ent

t entNocument 8Y nokHpat ent dodli H7

non- pat ent docunent 8. Eur. J. 272,
9

(199 R5RR6 25 Men- pate ocune : J.
Pha P A45, (2002), 9 nonqpate ument 10:
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(3@96313 non-patent document 12:
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5:
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non-patent document 2: Molecular Brain Research 63, 254-261,
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non-patent document 3: J. Urol. 160: 937-943., 1998
non-patent document 4: J. Urol. 174: 370-4., 2005
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non-patent document 9: Eur. J. Pharmacol., 445, (2002), 21-29

non-patent document 10: Heteroatom Chemistry (2004), 15(4),
293-299

non-patent document 11: Latvijas Kimijas Zurnals (1995), (3-4),
109-113
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non- pat ent docunent 18: Tetrahedron (1980), 36(6),
785-9 non-patent docunment 19: Zeitschrift fuer
Nat ur f orschung, Teil /5 B: Anorgani sche Chenl e,
nEhgpatenhed&bhanerer (IBD8ArzrhER(14)e14890rs8hnog- jaBeHI, 45(9),
9gggggent 20: Tetrahedron (1979), 35(21), 2591-3
n pat ent docunment 21: Fette, Seifen, Anstrichmttel

nbA289} enB2§ddundr 6120 FnRat 9 tHhecehBAbsd2Chemical
Tetrahedron (1979), 35(6), 809-12 non-gatent docunent

Segieypul haipet, Chakiaml By 49(2)apaRle1978), (5),

0- - : ] .1 @k
nfHgheroRp B SRin R D Murtth, BEAATEER0S MAIREES 1988),
2%q6) palLeduez Praktische Chenmie (Leipzig) (1976),
Bobe el Sorans e SA B Rl R R s vesti,
K%gggggngegZ?%gg¥g@§j,of4f}maﬁ1xg Soci ety [Section] 30

gani c ),nélo), 1892-5 non-patent docunent .
np8-pAhgetaddcementnilé: LatEinasi BARI ZE@rtpwnikademijas Vestis,

..Sh , - - :
<heieiareitinhindlald ofF el N Gose) . 17(11)

nd26paten2Sdoenmpatenl : doatnthbs3BSRCAdnatall &kademijas Vestis,

Phar.maceut i cal etin . (1966), 14(8), 861-6
KiBnIpst éﬁFlaéc&ﬁ%%)Blfzbﬁ%%ﬁ Akade?n’.i Nauk SSSR

n6%9§%ken§6do§&ﬁe§9 P9N-Pat AHedGUNEIYE033: 3B/NB), 785-9
(1925), 443, 272-309 5 Summary of the Invention )
nenopeérbtt dopumsnt vel: bie i trchiividniiusy Nedrgforschung, Teil

Lo EESAEThchQUETbAPE, BB CR, TS sy, aso-
3a lower 20 urinary tract disease and the |Iike. Means

P e 9 gL e B OPL BT  rahedron (1979), 35(21), 2591-3
non-patent document 21: Fette, Seifen, Anstrichmittel (1980),
82(2), 82-6

non-patent document 22: Tetrahedron (1879), 35(6), 805%-12
non-patent document 23: Journal of Chemical Society of Japan
(1978), (5), 730-6

non-patent document 24: Tetrahedron Letters (1977), (15),
1333-6

non-patent document 25: Journal fuer Praktische Chemie
(Leipzig) (1976), 318(5), 705-30

non-patent document 26: Zeitschrift fuer Chemie (1873), 13(9),
342-3

non-patent document 27: Journal of Chemical Society [Section]
C: Organic (1971), (10), 1892-5

non-patent document 28: Angewandte Chemie, International
Edition in English (1971), 10(1), 68-70

non-patent document 29: Chemical & Pharmaceutical Bulletin
(1969), 17(11), 2209-16

non-patent document 30: Chemical & Pharmaceutical Bulletin
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[ 0020] The present inventors have conduct ed
i ntensive studies in view of the above-nenti oned
situation and found that a 15 conpound represented by
(qbgeﬁprnwk@ | ®21lde NH2- NI " NH [0022] wherein 20
ring Ais a phenyl grou a cycl oal kyl group_or
nP- BaCRBRIP SRR b | CARERD &erEdr BaEY SSER 61949), 66,
egWhLgh optionally has substituent(s), Rl is a nethyl
group, or R1L and ri.ng A in conbination optionally form
nanf—paéeln’cydbq:mngniouifﬁ ofrironalld2 Naviddg,2872-309
substltu? %é IS a hydrogen atom or a nethyl
?8?*?Pconb|nat|on optional ly form
p&:eﬁitaﬂsrtww Q@ﬁv@d]ﬁ}?eﬂle cafveditidinom a cycl oal kane
rin and R2 is a hydrogen atom a hal ogen atom a
[@9é§$ group, a hydrocarbon group optional Iy having
SUbStTBF gE%ééntafn @%CB'Eoﬁﬁeﬁﬁd useful
opti onall avi ng su tltuent s) n am no group
aspanoBgkhy ﬁarlh@espimphylﬁxmifgﬁ taeafthemky ofr eupower
optiona a a substitu nt, Or a mercapto group s
uE&PFEHa%F% E é}ﬁ 23Cs itFQ%ngeiherelnafter to be
MeRBseuiFaE8llviig CORROPFEbIdnd . O a salt thereof has an
an adrenergi c receptor antagonistic action based on
[0020dpeci fic chenical structure. Based on the finding,

‘they ﬁgeP§QEBﬁ€tfﬁvéﬁ%b£§‘%%%H ddﬂﬁﬂ@féﬁ11d%%n@gggsktudles in

Accor I Ng e present I nvention rel ates
view of the above-mentioned situation and found that a

compound represented by the formula

[0021]

0]

[0022]

wherein

ring A is a phenyl group, a cycloalkyl group or a 5- or 6-
membered aromatic heterocyclic group, each of which optionally
has substituent(s),

R' is a methyl group, or R' and ring A in combination
optionally form a fused cyclic group optionally having
substituent (s),

R? is a hydrogen atom or a methyl group, or R!' and R? in
combination optionally form, together with the adjacent carbon
atom, a cycloalkane ring, and

R® is a hydrogen atom, a halogen atom, a cyano group, a

6
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[1] a compound represented by the fornmula [0024] N NH

15 [0025] wherein ring Ais a phenyl group, a

cycloal kyl group or a 5- or 6- nenbered aromatic
h{&LSELENSH | Er i Wbt i1 16 heliiel epbsenahéyt hel, an acyl
substituent(s), 20 Rl is a nethyl group, B or R%Band
gEPWR, AR | ReeRfr Yk O B ToME @ﬁalpyaflgwnhavmg efURS et Feent (s),

r P& | | i } Sa@hydrox

=l SHERSrbLATS ot AR, PATEE, S8BsCEbuent ) e Tyazoxy
geoupi opticamably i lemalrig & eubpstticgentteprwiat herfapto group

adj ace carbon 25 atom..a cycloal ka 00, & 1S
oBEhGORbUETETEN 3 T Dgar Rort 4 Sy RRschr Bapbe aboteviated
aBydempanh@n(gy pup optional ly having substituent(s), an
acyl group, a heterocyclic group optionally having o
osubssaltiehl¢sgof dmardmdtigr 2dFerpt I bhal9GEIHAA #§tagonistic
aéﬁggb!%Qggé(gﬁ'if%rgggéyﬁﬁcSEﬂgﬂidﬁﬂ'§%&%EkﬁrQ@Y'§Ebéﬁ on the
substituent or a nercapto group optionally having a
finbshit ueheéy paveidegpldizd the present invention.
g-%ggoro-l-(Z,B-dihydro-lFLinden-l-yl)-2-in1no-1,2- 5

(4P ropyri di ne- 3- car boxam de,

5- chl Areo2di AGDY; 1tid -phededetintentli.cr diehpdespysi di ne

- 3- car boxam de and

[§1chl epBPRURGi REePIesanted by ttdig A} dRapht hal en- 1- y1)
[D%Q%] di hydr opyri di ne- 3- car boxam de i 0o are excl uded,

or a'salt thereof; [2] the conpound of the
above-nmenti &ed [1], wherein ring Ais a phenyl group
gptional ly bving substituent(s); [3] the conpound
Roft hesabové r_ioned [1], wherein R3 is a 15 hal ogen

i 4] "Conpound of the above-nentioned [1],
group represented by the partia
struttyralfyqgmul a of the formula (1)
0

REIR S

[0025]

wherein

ring A is a phenyl group, a cycloalkyl group or a 5- or 6-
membered aromatic heterocyclic group, each of which optionally
has substituent(s),

R! is a methyl group, or R! and ring A in combination
optionally form a fused cyclic group optionally having
substituent(s),

R? is a hydrogen atom or a methyl group, or R' and R® in
combination optionally form, together with the adjacent carbon
atom, a cycloalkane ring, and

R® is a hydrogen atom, a halogen atom, a cyano group, a
hydrocarbon group optionally having substituent(s), an acyl
group, a heterocyclic group optionally having substituent (s),

an amino group optionally having substituent(s), a hydroxy

7
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[0026] 20" [0027] is a group represented by [0028] CH3
25 [0029] wherein ring Ais as defined in the
above-nmentioned [1]; [5] the conmpound of the

gabay eepetdnalied HaktingveersebstriitngnA bs & lheacaptiemydroup
ﬁrou ﬂfvin 1l to 3 substituents selected from(a) a

° 5%85% Wt l%%naeféﬁé%ﬁ§ vp and (c) an

pabkyhes! fioayl 30 group, (2) a pyridyl group optionally
havi ng substituent(s), or (3) a_thienyl group

Sophieratly(hedidigr st Y-y1) Ferimpeocdndound
et Loged l3e Wherein ring Ais (1) a

dgﬁ%ﬁg?" rjg%%l%iéng 1 a%n ®dubstituents selected from

5¢ahlarbal-egeinat bl l{dhersylatdiyd ) gilo@pdahgdfopyai Claé-3-

al kyl sul fonyl group, (2) a pyridyl group, or (3) a
C?ﬁgéﬁﬁ?l@eQ¥ﬁﬁp; [ 7] the compound of the

5apAYSrAENLiRNes1-4{1, Wereite tratgdionsphthadenhenyl) -1, 2-
group having 1 to 3 substituents selected from(a) a
dphydgenyaidmetbycarkgpraids oup and (c) a Cl-5

|k yl group, (2) a pyridyl group, or (3) a
a?ﬁié%éﬁhggggroup, and R3 is.a halogen atom [8] the
ozoapsabhtd thetdef above-nentioned [4], wherein ring Ais

phenyl group. hayi 1 to 2 substitue selected . .

(B ohhE L5 RS HrorARAE TH e arind gr BTG T4n0 A is
alEﬁeh§lagbéﬁﬁgﬁﬁtf6ﬁﬁﬂly[Havﬂ SyRaudnef( st he
above-nentioned [1], wherein the group represented by
[Bhetpar epmpound yof Ukkg Fenvanmerdiioned flddmurherein R

hggg%gk atom;

[4] the compound of the above-mentioned [1], wherein the group

is a

represented by the partial structural formula of the formula
(I)
[0026]

[0027]

is a group represented by
[0028]

GH,
[0029]

wherein ring A is as defined in the above-mentioned [1];

[5] the compound of the above-mentioned [4], wherein ring A is
(1) a phenyl group having 1 to 3 substituents selected from
(a) a halogen atom, (b) a cyano group and (c) an alkylsulfonyl
group, (2) a pyridyl group optionally having substituent(s),
or (3) a thienyl group optionally having substituent (s);

8
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20 [0031] is a fused cyclic group represented by
[ 0032] R6 and R6 are the sane or different and each
is a substituent selected froma hydroxy group, a
[l6al ogencamp@mn@ @ﬁ/ame gl -aneth t1Sh@)- Ré JwheheraiRbrisg A is
an al k |s an ingeger of . 0to
(74 anp¥ﬁ?§% P%‘FP 6ing D 'sg‘%a?ﬁH%HFé‘&ér sgiepteq £rom
(é) Ealﬁlalégéncé’fr&@un%f)fat&ﬁrﬁb ugssrahuor(ed BOL,._6
wher ei n is a hydroxy group, IS a substituent
aéécwéétléﬁonybngamhm ofeh %tmfﬁlcbflc)ga?r%lpgr edp (@hda thienyl
%g) R6 wherein R6 is a Cl-6 alkyl group, and p is an

der of 0 to 2, and mn=1 or 2, provided that in
[andtheatempbanda@ﬁ tMeCﬁEdEHfmﬁnmmﬂuﬂhdﬂ]iSwhem81ﬁ iC

Al 15, (RIS 8y gbare ey gned CoLiteg

s%llg%ttleﬁufﬂbmsggﬁcéeﬂaié@éﬂ 3aihﬁ4_l 00@) & QYand @¥ad09 and (c) a
group a wherein R6 is a Cl-6 al kyl group,
mdaékyésahfqaylngeg@p, of2)0 a@&irldewﬂdgmor@l @r 43) a thienyl
gprowd t hat n1and n are the sane or different and
SR i § 8 or

R® is a halogen atom;

[8] the compound of the above-mentioned [4], wherein

ring A is a phenyl group having 1 to 2 substituents selected
from (a) a halogen atom and (b) a cyano group, and

R?® is a halogen atom;

[9] the compound of the above-mentioned [1l], wherein the group

represented by the partial structural formula of the formula
(1)
[0030]

[0031]
is a fused cyclic group represented by
[0032]

[0033]

wherein

R? and R® are the same or different and each is a substituent
selected from a hydroxy group, a halogen atom, a cyano group
and -S(0)p-R® wherein R® is an alkyl group, and p is an integer
of 0 to 2,
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[12] the conpound of the above-nentioned [9], wherein
R3 is a halogen atom 20 R5 is a hal ogen atom mis O,
and n is 1; [13] the conpound of the above-nenti oned
m 1k, amheneégeth@fgmow 3emmsented by the parti al
structural fornu% t e 25 formula (1) [0034]
o 3§38 LETEIPHSR %yE? 7 group represented by 30

[h.@@?’@}le coﬁﬁgﬁﬁ‘)@l&f‘ t P SVEC-H3 dnashgngi, nwRéteand

are the sane or different and each is a
Rsub%t@th&ﬁﬁo&xﬂﬁmmﬁﬁ froma hydroxy group, a hal ogen

gt ¢ iy &&ya&?erg:r e%%d' I%)nt ggioé@xg %t&ﬁ%%( é)Zano group

an~ al

gr oup 'S an eger
afhd S@(OI) %wh@h:eu_a aﬁ integbrs Glkylt grdupandnd’ pi $saan
inte f 0 to_.4; 3 [ 14] the conpound of the

13469 rn@ tpoﬁgdz{l%T wherein R3 is a hal ogen atom
mfak1l $ra2Nabegend@iiofhat m and n are the same or different

and each is 0 or 1;

[11] the compound of the above-mentioned [9], wherein

R} is a halogen atom,

R* is a hydroxy group,

R’ is a substituent selected from.a halogen atom, a cyano group
and —S(O)p—R6 wherein R® is a Cig alkyl group, and p is an
integer of 0 to 2, and

m+n=1 or 2, provided that m and n are the same or different
and each is 0 or 1;

[12] the compound of the above-mentioned [9], wherein

R?® is a halogen atom,

R®> is a halogen atom,

m is 0, and

n is 1;

[13] the compound of the above-mentioned [l], wherein the
group represented by the partial structural formula of the
formula (I)

[0034]

[0035]

is a fused cyclic group represented by
[0036]

10
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m is O, and n'" is 0 or

1; 15 [15] the conmpound of the

above-nentioned [13], wherein R3 is a hal ogen atom

R51 is a hal ogen at om
- [16] the conpound of

sent ed
[0041] whérein is an
' >kn _the ab
-(éR%BHoro
di hydr opyri di ne- 3- car bo
[BOaflor o- 1- (6- chl or o- 2,

Xis 502, m is 0, and 20 n' is
the above-nentioned [1],

he formula (1) [0038] [0039]
by [0040] ra-12 (OH )CH2
integer of 0 to 4, and ring A
ove-nmentioned [1]; 5 [17]
phenYfl ethyl]-2-imno-1, 2-

xam de or a salt thereof; [18]
3-di hydro-1Hinden-1-yl)-2-imn

fgzl%' Qydr opy gedi ne: %h%arsg?néag‘rdsi%e%eéé't nd "EL&05s a
sab%l&h%@nl Eél&téd(ﬁrérﬂ-@ﬂﬁﬂﬁ%k\ﬁf lgiduy,] a2hibgenlaom, a

10 di hydropyri di ne-3-ca
cyano group and S(O)p—R

is an integer of 0 to 2,

X is S, SO or 80,5,

m’ is an integer of 0 to
n’ is dn integer of 0 to
[14] the compound of the
R® is a halogen atom,

R’ is a halogen atom,

m’ is 0, and

n’ is 0 or 1;

[15] the compound of the
R® is a halogen atom,

R is a halogeh atom,

X is SO,

m’ is 0, and

n’ is 1;

[16] the compound of the
group represented by the
formula (I)

[0038]

[0039]
is a group represented by
[0040]

[boxani de of a salt thereof;
wherein R” is an alkyl group, and p’

3, and
4;

above-mentioned [13], wherein

above-mentioned [13], wherein

above~mentioned [1], wherein the

partial structural formula of the
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[ 20]

5-chloro-1-[ (1R)-1- (3, 5-di fl uorophenyl)ethyl]-2-imnol
[gl?lhydropyrldlne 3-carboxam de or a salt thereof;
polss {R) - 1- (3- cyanophenyfl et hyll-2-i m no- 1, 2-
di hydr ppy e- 3-carboxam de or a salt thereof; 15
@Rl G

5<chl-dr o- 1- (6 chl oro- 1, 1- di oxi do- 3, 4- di hydr 0- 2Ht hi ochr
[ooemj4-yl)-2-imno-1, 2-di hydropyri di ne-3-car bOxam de

[t th f 3 d . . .
A Hb Sh 8L gy 42 £ P50, B COBOMR e 1

tﬁge%oeeﬂﬂaéhéi&ge&hplponpound of the 20
above-nentioned [1] or a prodrug thereof; [25] the

[BRar Eaglaﬂ;omatl Bbetd-dilatm el oredminarl, 2-
BhiFraedaitedr TosPormil Move Sl S5

[}MBi]CIB 'tzzglaﬁoagens émordwmﬂnhwcmo—afmmeeaﬂwm ~-@fimino-
ower urinary tract diseasge 7 d f
1 Re SBhERRGPURI L BP 37 %@fﬂmﬁ B TR EPSeY
gﬁe%&éﬁlbﬁoalﬂ?mi 180 muéi}ie%gﬁ)@imm]stze&mmgoam 2-
oun

ective anount of the co
oammomudonedBfgaarbcxamm@mmga tSeite dheareotiie =

o R S e T e s

]{}W@i@tyidﬁtﬁpgﬁ:ldﬁlnagBHtafberth:edep raphy |sadits tdrereof;
reat ment. of |[ower_urina y tract. di sea d the
ﬂ%%e S-cpdpger o (LRé~1nd n‘EY%%OEErEﬁmE]]e) %ﬁ‘b\)]@o:?p §Orty 2~
838 Rk -BOKERELREMIAS Sr Sélpﬁwrtl&aim ive an
ene I c receptor antagonistic actio and is 5

[RO (o crd oaw-agd it chdprohe, br@pqm%m%, insRargic of
r Url
PRI SR SR e (A0 o

4wggmﬁnthdfe©ﬁbion Is explained in detail in the 10

follown
[23] a pé%drug of the compound of the above-mentioned [1];

[24] a pharmaceutical agent comprising the compound of the
above-mentioned [1] or a prodrug thereof;

[25] the pharmaceutical agent of the above-mentioned [24],
which is aip adrenoceptor antagonist;

[26] the pharmaceutical agent of the above-mentioned [24],
which is an agent for the prophylaxis or treatment of lower
urinary tract diseases;

[27] a method for the prophylaxis or treatment of lower
urinary tract diseases in a mammal, which comprises
administering an effective amount of the compound of the
above-mentioned [1] or a prodrug thereof to the mammal;
[28] use of the compound of the above-mentioned [1l] or a
prodrug thereof for the production of an agent for the
prophylaxis or treatment of lower urinary tract diseases;

and the like.

12



10

15

20

25

30

35

Unl ess ot herwi se specified, the 'hal ogen atont in the
present specification neans a fluorine atom a
chlorine atom a brom ne atom or an iodine atom
EE@Q44] o Sthethovdoesana (1), ring A is a phenyl group,
cl oal kyl group or a 5- or 6-nmenbered aromatic
[ﬁQﬂéﬂocycllc group, each of which optionally has

SUbStEBQGE%ﬁ%%unécgfg] o AP IR é@httﬁﬁ ch¥ebAahk¥l a superior

group” Irnc 20 cycloalky group such as
séyeb@pwepah,a@yehebgﬁylrecgptopeamwagomgaﬂxnuaqﬂiqmndand is

th I ke. 6 Exa s -of the

uéeﬁﬁhbéﬁea a?%ﬁ%f EoﬁeYQﬁcé%%ﬁ X}aﬁPgu %ﬁg?&gent gt a lower
u@inBriyerkereddaseass i endieties acyd.i ¢ group 25

cont ai ni ng, besides carbon atons, 1 to 4 hetero atons
[§81¥8dt ed froma nitrogen atom a sul fur atom and an

[?é¥%§ﬁeﬁtﬁgE%E%gZ EUBY't érﬁéigﬂ)” gyrrolyl, oxazolyl,

i soxazo i sot hi |nidazolyl,

pyr az@hgl présénBs- bmadhhzcmyis aixrsd afinegk dd aeglagll, in the
fl’; 4- oxadi azol yl, furazanyl, 1,2,3-thiadiazolyl, o
PLIOWIDG; adi azol yI, 1,3, 4-t hi adi azol I,

1,2, 3Uh&b§§°b¥herﬁ1§e4s%é¢ﬁﬂiédd tHéﬂwhﬁmﬁqﬁn apyki”dyh, the
pyrlda2|nyl pyrim di ny pyrazinyl, triazinyl etc.).
qmzwqt spe01flcatE5?anfﬁﬁ@§So¢ fFheosRaTRene OhdeTiRg atom,

aro%&%neg QUR: 0322 ﬁyggggﬁgygt&ﬁoup or 5- or 6-nmenbered

eterocyc group” optionally has include
(0449 hal ogen atom (e.g., fluorine atom chlorine

(3) cydnane apniTh 528' "B B Gy ¢
é?ﬁidﬂlk&lt@r%ubabQQQHSat63564ﬁe@berédlﬂwdmutﬁﬁ(Hﬁterocycllc
chlorine atom brom ne ato iodine atom (e.qg.,

group, each of which optionally has substituent(s) .

[0045]

Examples of the “cycloalkyl group” include a Cj-g
cycloalkyl group such as cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl and the like.

[0046]

Examples of the “5- or 6-membered aromatic heterocyclic
group” include a 5- or 6-membered aromatic heterocyclic group
containing, besidés carbon atoms, 1 to 4 hetero atoms selecﬁed
from a nitrogen atom, a sulfur atom and an oxygen atom (e.g.,
furyl, thienyl, pyrrolyl, oxazolyl, isoxazolyl, thiazolyl,
isothiazolyl, imidazolyl, pyrazolyl, 1,2,3-oxadiazolyl, 1,2,4-
oxadiazolyl, 1,3,4-oxadiazolyl, furazanyl, 1,2,3-thiadiazolyl,
1,2,4-thiadiazolyl, 1,3,4-thiadiazolyl, 1,2,3-triazolyl,
1,2,4-triazolyl, tetrazolyl, pyridyl, pyridazinyl, pyrimidinyl,
pyrazinyl, triazinyl etc.).

[0047]
Examples of the substituent that the “phenyl group,

cycloalkyl group or 5- or 6-membered aromatic heterocyclic
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nmet hoxy, ethoxy, propoxy, isopropoxy, butoxy,
i sobut oxy, sec-/o0 butoxy, pentyloxy, hexyl oxy,
fl uoronet hoxy etc.), (6) C644 aryloxy (e.qg.,

gube@VIopyionamhyhyhsxynelmdé (7) C7-76 aral kyl oxy

(%Sh%bﬁﬁﬁgg §¥Ex henetg%#T?%% enylnﬁyg%loxgtom,

b%o&lell'bpa@eml eib&lhﬁéYaté’mpf&Qy')m opyl oxy,
phenylbutyloxy, 5- 15 phenyl pentyl oxy etc.), (8)
(ﬁér@amr@, (9) alkylthio (preferably C1_6 al kylthio)
(%? ally having 1 to 3 hal ogen atons (e.g., fluorine
om cﬁlorlne atom brom ne aton1 i odi ne aton) (e.qg.,
(d8t hyldrbkeg, dlfluoronethylthlo

rif] uor thylthio, yl thj o, o hi.o,
oG RRES OBRtoheblY hczvan%f FH Sseen akeps (e-9-,
ﬂ%rd)tr)ﬁhbh|aQomhe>(:Y1|le‘|19.eeb¢:o}m, brom@heCatés, a'i}éhtiﬁéoatom) (e.g.,
(e.qg., phenylthlo naphthylthio etc.), ( g% C7_16
S

MEtAIORY!, t REBOKE, gPIOBekYy | 1 $ORT ORfEhe tthiliaRi 0 1sPbutory, sec-

? na ch@ﬁ%&?hkp%gpgé g@gQHI *K”“éﬁ%ﬁﬂqﬁgnetc Ve

mpﬁm@@mmyﬂ(@ 34 eyl thphinylosy stc.),
en | O am no
CabdSey BERIvidY B %), ndiih ) "OpenethiTbax no

cﬁ%ehyl%@tﬁ%bx?onq} fn Qe 8 T8k £ B-naphthylmethyloxy,
phenyl'am no, 1- t hyl am no, 2-na hthylan1no etc.),

2% my@tmlamvk tBheRplPEoRY Lokon ArRhAnyd berty lpxy, 5-
S fuLay 1o (2,9, drmtylamre,

(@) p rexyagition o etc ), 35 (18) di-C7-16 aralkylanino

éﬂ% %lké&tgl&%%%?r@nfggag;}{e%yp %lf)é%tffor (ZCQlly having 1 to
3 halogen atoms (e.g., fluorine atom, chlorlne atom, bromine
atom, iodine atom) (e.g., methylthio, difluoromethylthio,
trifluoromethylthio, ethylthio, propylthio, isopropylthio,
butylthio, 4,4,4-trifluorobutylthio, pentylthio, hexylthio
etc.),

(10) Cg-14 arylthio (e.g., phenylthio, naphthylthio etc.),

(11) Cq-16 aralkylthio (e.g., benzylthio, phenethylthio,
diphenylmethylthio, 1-naphthylmethylthio, 2-naphthylmethylthio,
2,2-diphenylethylthio, 3-phenylpropylthio, 4-phenylbutylthio,
5-phenylpentylthio etc.),

(12) amino,

(13) mono-Ci-¢ alkylamino (e.g., methylamino, ethylamino etc.),
(14) mono-C¢-14 arylamino (e.g., phenylamino, l-naphthylamino,
2-naphthylamino etc.),

(15) mono-Cs-1¢ aralkylamino (e.g., benzylamino etc.),

(16) di-Cj-¢ alkylamino (e.g., dimethylamino, diethylamino etc.),
(17) di-Cg-14 arylamino (e.g., diphenylamino etc.),

(18) di-Cy.36 aralkylamino (e.g., dibenzylamino etc.),
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(21) C6-14 aryl-carbonyl (e.g., benzoyl, 1-naphthoyl,
2- naphthoyl etc.), 5 (22) carboxy, (23) ClL..6

al koxy-carbonyl (e.g., nethoxycarbonyl,
(ashoxyeaybpnyl , propoxycarbonyl tert-but oxycarbonyl

tc.), 4) C644 ar x carbo
<§ﬁi gwcaigxiwa %%)' @éiﬁ%’r?nyPr%EBOF%) etc.),
iyO army - ]ﬁ%ﬁﬁr Q Beakkylh ; C@¥b§§@W$ B, R~
(tr%gt)hi égr bano ca, et hy}lnggr gg%oyle et%:(’ ), (28) dclj36 Clgz 6
napbkyhoydr paAeyt (e.g., dimethyl carbanmoyl,

anDyI et hyl net hyl car banoyl etc.), 15 (29)
(%g? %&%gé éarbannyl (e.g., phenylcarbanoyl, 1-

(Qaphth%laakbapeyhrbanyhphihylpamiﬁhunycaﬂbonyl, e€8hpxycarbonyl,

al kyl sul f on preferabl 1- | fonyl)
PEBPP&H&PFQOﬁXGrnEeEttQP ?%ﬁ%é%ﬂlg¥6%§:0 fl uorine

(@M@Wt:sthéfﬂk?x¥ c ARy 1P (@TigNe @h@ﬂbx?@dtﬁ@nﬁloﬁc.),
(e.g., | sul fonyl, 20 ethylsulfony
(ﬁﬁﬂfb@@bémévhylsulfonyl etc.), (31) Cb6.44

r phenyl sul f onyl , 1-
(%a ht# %kony 2-naphthy|su|fony| etc.), (32)

@Ky I:r@tmlof—cmgl all pyef—eaﬁ}bduyoﬂ fe af ky Imatifyilmarbafeyd., ,
nethylsulflnx ethylsulflnyl etc.), 25 (33) 06.44
(8 §:)7 phenyl sul finyl, 1-

(@%@hﬁﬁ¥ §%lEiﬁghrcgrﬁéﬁaiﬁYtétﬁf)rHﬂméﬁHyDcarbamo@34)
f or myl am no, kyl carbonylanlno (e.g
da@éﬁwl@mrb@m@wé,) ethylmethylgsybamgawl etc.),

@%%hf%g%Fgﬁy%gg%%ghééyﬁkeﬁﬁ 1?%Jqﬁ&g%§bggpgohyﬂanlno

dﬁph;hylmatbamwgarbQHuhphthplca&bmnmwﬁbrinnmwhanlno
&ropox ng&ﬁ%%%ggl?aﬁ??uto §?§P°ngiﬁgﬂéﬁi£§é§fr optionally

HREHRY suldoony hatbaen §§oﬁ§hYéS§|foﬂYﬁé&ﬂﬂE)éﬂdh),chlorlne
(39) C6-14 aryl sulfonyl am no

gitashy Ibnaifiowey leasimao ioding a@‘ﬁ@lnill g%l gonyhefhigulionyl,
é%ﬂyﬂngPQn ﬁkf%@X%§H598m8£ﬁyisulfonyl etc.),

(31) Ce-14 arylsulfonyl (e.g., phenylsulfonyl, 1-
naphthylsulfonyl, 2-naphthylsulfonyl etc.),

(32) alkylsulfinyl (preferably Ci-¢ alkylsulfinyl) (e.g.,
methylsulfinyl, ethylsulfinyl etc.),

(33) Cg-14 arylsulfinyl (e.g., phenylsulfinyl, 1-
naphthylsulfinyl, 2-naphthylsulfinyl etc.),

(34) formylamino,

(35) Ci-¢ alkyl-carbonylamino (e.g., acetylamino etc.),
(36) Cg-14 aryl-carbonylamino (e.g., benzoylamino,
naphthoylamino etc.),

(37) Ci-¢ alkoxy-carbonylamino (e.g., methoxycarbonylamino,

ethoxycarbonylamino, propoxycarbonylamino, butoxycarbonylamino

etc.),
(38) Ci-¢ alkylsulfonylamino (e.g., methylsulfonylamino,
ethylsulfonylamino etc.),
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(40) C1_6 al kyl -carbonyl oxy (e.g., acetoxy,

propi onyl oxy etc.), (41) C6-14 aryl -carbonyl oxy

(e.g., benzoyl oxy, 5 naphthylcarbonyloxy etc.), (42)
(02) 6Cahkamyﬁm%wuﬁmanamyn©e g-d- nephenybamliwqylamgno, 2-

nE b ROy 8h DERY DA PR M Sy 1amino ete.),

(abkytl.%aébamé@zwor(ﬁlc&y omtghw cjchaRgy| px¥pionyloxy etc.),
et hyl car bampyl oxy etc.), io (44) di-Cl_6
<awype@a%m¥w@éogy (8 et hYPRAPEEREYH Oxy,

Y. C (45) C6-14
n%FﬁF5¥ 8@?%§§% eég.{ phenylcarbannyloxy
(Aamhﬁhylchk@amﬁqaxb@ny&qxg e @46)n@thbay¢ambnbgledy,

gg ur at gg %g Xc an1go 09 tignal S con% %b etc.)
SR &8RP Hor*t oFECBRYY GAk ‘?ﬁlﬁ( n Re ?ﬁ‘y%?w GYERY ’
(4BNd@oab-a, | Oa Bk Bt &4 ¥bBicY o8| @G 18] fné@ﬁyacarbéﬁesmoxy,
atom a sul fur atom and an oxygen atonl(e

e 6RrBRROYLI9XY FPeki di no, pi perazin-I - yI
<'zm5 DBQLgb Q, a%gfﬂgéfé‘%ﬁdfg& mf ngeé%?g%df %ﬁ%rﬁh?ﬂ:é%amoyloxy,

aronat i
dhethy&cgcbamogl@mp ettontai ni ng, besides carbon atons,
r two nds.of 1.to 4 hetero_ato sel ected from

(355 Brayetr ok GmEsEmaliiody dPof anBRERY Sy RIS LR
néphgh 12atBaebylox é’tbtt enyl, 2-pyridyl, 3- pyridyl,

pyrld 1 2-qui no 3- qU|nonI 4- qU|nonI 5- 25
(&) néryto -ra@rﬂa%af?q){ Salttﬂ%é&cﬁﬁ fAIGHic FmiaeqophePpRlly-

I g I

o088, | poprusaAaby e bl Y Z0k30GH aton, one o
t@ob&nndﬁbbﬁhﬂeﬂpl4 hetbenzakb@ﬁusaﬁybted from a nitrogen atom,

3-b bl f I tc. 48) C1-3 4
R R LS VT WA e i aTa BT SEEL e
p@b@r)idln649ﬁ>1§8rzzsxy€10@1 Kythoghdll. indGy &hdpimeRyholino,

ycl obutyl, cy clopentg cycl ohexyl, cycl oheptyl
h@ﬁéhydroaziesw €16 afkylr (e.g., methyl, ethyl,

r ap¥l, + L SORL qluyt b
(179, 9peL pboR0Chabe @%Z%é&an%l? R othup
cmactpenv.;zg, bebidgs, caJslmcbtewttorﬁ,c onepmtn dnvad |kindsawifng to 4

hEeao 2E PR, FRESAFSM CENN of I HANR O e SHigfe atom and
ahoélxﬁrgeﬂt afﬁbmaros §ydraxyhienyl, (ﬁmhl@ry@ alzk@w_hdyl 3-
allyl, isopropenyl, |sobutenyl

pﬂétl%yﬂm rlypyrzdxsént%nwlnlesrﬂerxeﬁmulét%l»lro&n%lﬁ@pllyl 5=
actor) oqdplose Somm o, ILHARSBNT, -
iabhynpblyé goripogpangyyl, Zt-bindoiyl, 2-udeiwll, 3-indolyl,
ZE%%B g%hia%o? fyn¥|benzozb]th1enyl 3-benzo[blthienyl, 2-
benzo[b] furanyl, 3-benzo[b]furanyl etc.),

(48) Ci;-3 alkylenedioxy (e.g., methylenedioxy, ethylenedioxy
etc.),

(49) Csz-7 cycloalkyl (e.g., cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl etc.),

(50) Ci-¢ alkyl (e.g., methyl, ethyl, n-propyl, isopropyl, n-
butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl, sec-pentyl,
isopentyl, neopentyl, n-hexyl, isohexyl etc.) optionally
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/o (53) nono-C3-7 cycl oal kyl -carbanmoyl (e.g.,
cycl opropyl car banoyl, cycl obutyl carbanoyl etc.), (54)
5- to 10-nmenbered heterocycl yl -carbonyl contai ning,

hbeshgdes €arbosulsd oimBuertne seldavedkifads af hdlbged atom (e.g.,
hetero atons sel ected froma_nitrogen atom

fétleﬁalaﬁdaaﬂmox%%%mfsea& o Srgming ﬁBPBhoFPabE‘arBBﬂ%}? and

hgﬁ and the |ike. The nunber of substituent is 1 to
%prgferably 1 to 3). [0048] The substituent is

(piLef 6s-abhykenhy dfeoxy- éﬂaﬁMyl,aMmﬂpag@ﬁnxéra#@ﬁbuﬁe@yénol‘

0 r aly k a
e D e IV
ter GURalagbal gE6Hs ateNg. A EMANG Y @tpmndhlStiheREton,

wherein R6 is a Cl_6 al kyl group, and p is an integer
bgpmgnegapomgt i PEIRPGr&tPref erabl y a hal ogen atom a

: | 3~
(3?238’2_%;%%&?9 u§(<? RE- W Ri1N 25038 ying12 @%@tt}hﬂ 3

s an Tnteger of 0'to 2, artlcular
penefyeryabl $-hekghvjeatat om and a cyano group, nDst

Bo' REBPspmoPer SR DA E CREA G 56 CL sk B earpanoyl,
c@eubbhtygbaybamaypr@ﬂgl),|sopropyl n-butyl, isobutyl,

sec-butyl, tert- butyl pentyl, sec-pent I, .
 Bd5pen Jr. LhoopEReyee MOFRSORTC T EbBAROR Y CoRG aiiag.

Hagy ;de%u lc@&b}ﬂnpéﬁgﬁ%abbﬂe Bt ko QRO BIRIRY 4AHet ero atoms
preferably a phenyl group, a C3-6 cycloal kyl group or
selected Gromnbendtiragennitenhe eswit iafqgr @mgl an oxygen

ferably fur ou t hi roup, a pyridyl
%ﬁo édC ¥Rﬁgiﬁngﬁ?a%%%Yf '%ag 'substituent(s),
aHy Q;hfér efigeabl Tha pheset ©F aibstd tikeingnyils dr aop5opaeferably
pyrid I group, each of 5 which optionally has
sestIt-uent (s), particularly preferably a phenyl group
4g3nal|y havi ng substituent(s). [0051) Specifically,

ing Ais preferably a phenyl group, a 03..6
cycl odlheylsuppstapuentais- ppeferanly rmméimxsargmmm,c a halogen

g GP5e S8UB, PRSPy UBPeFeRaR! v ThayL s=oue:
#HPYP,is an integer of 0 to 2, more preferably a hydroxy group,
a halogen atom, a cyano group and —S(O)p—RF wherein R® is a Cig
alkyl group, and p is an integer of 0 to 2, still more
preferably a halogen atom, a cyano group and —S(O)§4f wherein
R® is a C;¢ alkyl group, and p is an integer of 0 to 2,
particularly preferably a halogen atom and a cyano group, most
preferably a halogen atom.

[0049]

The “alkyl group” for R® is preferably a Ci—¢ alkyl group
such as methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl,
sec-butyl, tert-butyl, n-pentyl, sec-pentyl, isopentyl,
neopentyl, n-hexyl, isohexyl and the like, particularly
preferably methyl.

[0050] .
Ring A is preferably a phenyl group, a Cz-g cycloalkyl
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a thienyl group, a pyridyl group, particularly
preferably a phenyl group), each of which optionally
has 1 to 3 substituents selected froma hydroxy
g@bapporaahat oggnsaﬁ@meﬁedlsammtaogmmarangcis(:ograﬁp
mhereln R6 is an al kyl group, and IS an integ E
(pgeferable BREYErGHPYPa DHENANYGr GRPUPa G3PET1dY §koto),
e(é}ﬁﬁl 82l lohk A OYPi Oha By -hdd s@iﬂ@d”f%@fe@ﬁ (@r)onﬁbké preferably a
heterocyclic group (preferably a furyl group, a
phengdybrgupupa BhpyryHydrepmWy)  metiely: Igyoapphéﬁyh of
roup ien e dyl
é&l‘: Bl 3Ppﬁig¥e?e? a%l]y tgltp eny{g)gr guaq')rtqlé@%gﬁlgf p\fvﬁlf?:ﬁably a
pBRehiyonarbyiphast 1oh 8l By shebsing uanist ismieentt(ad .from a
hydroxy group, a halogen atom a cyano group and
[08B3)- R6 wherein R6 is a 01_6 alkyl group, and p is an
|nteggbeg§f90591§ 2Png§ tial{gnore preferably a phenyl
group, 3-6 cy oaIkyI group or a 5- or 6-nenbered
pmedmtaibdyhet phenytl grogp oud Gpe efwtladkylugypiougr egpa §— or 6-

t hien p rid oup ref hen

msAberes, SeRBRiE BEbERoeySheHr hyPREr B e pka B I F v groun,
ap'tﬁf‘lfl%ﬁ@b.' yraupheaybysi@yD)greash ere/%ﬁbl@pfal @h&hw group,
has 1 to 30 3 substituents selected from a _hal o

aatté:ﬁaena(lcgaﬁapgrauayah@y B URG Riter 3%y grngfaélY a
%rr%lﬂl ), a8 H b$ ﬁﬁ‘lél@tﬁg@{o&{lﬂ L1 to 3
larly p erably a phenyl group, a
s@bs&ame@alskyblgcbag ﬁroxa &-hydrexynegtmtod aah@heges atom, a

e ea%%gpoasgrogg ? gfghpf’sggﬁg ! A gy and o 1

aﬁwmﬁteg@rtbmeoyhoggpup, a pyridyl group, partlcularly
preferably a_phenyl group), each of mhlg gﬁ éonal
moEE P e&'aPéE\’efiePQSPyllg’é?uE) 3 bt iYGeRE | §EPER oT a S-

2ge n EM@ 196Q§¥b 1?¥§f bl f 1
prefergﬁﬁzI %ﬁgﬁgghgrgﬁg? 3-5 cyc“éal é?gh yﬁf oy

grdp,or &hremyér ectoaponat pyrh@vbrm@)i cf Qﬁﬁiably a phenyl

refera fury graup, 2 thi.eny AL
‘%‘;‘F &%fe gpph%n&)yrld gp(,grg&é)‘hl eny %'{ o%y
gbéﬂedséblgr @ume@gut beolpl | yeperf ef abhiych cp;mrqdally has 1 to

roup),, each of which optionally has 1 to /o
10 pwr%rlémeyltf) sr%}ﬁsgéﬁ 5?8?%53 Pb@ls%fm%r%w r?erhalogen atom,

f%{mouﬁ IAG Asi®)PLef ehabkl¥n( R fs pi‘(eﬂ)Yé ﬂléi}ﬁp group , and

I"to 3 su stltu nts selected from(a) a hal ogen
puxﬁnadkﬂnt£g§¢amﬁ §r sop2and (c) an 15 alkylsulfonyl

%%ggfﬁ¥%§%#%§§%r8%&y3% HEH '°”@¢gﬁph %%'loFlkyl group or

dapH ngr SBHEmibereI (a&bmameehetefeegblyc (dyowo p(“gﬁfafﬂerably
aﬁg having 1 to 3 substituents sel ected from Qg
sbgam%nyma ealyéyaﬁsugr oBpP¥RYAYE) IEOUR) cﬁP ferably a
@#‘1&%’6}% cﬂ%y At 4Rn r@uBYr !ad}_ﬁ&rga% Pgr&ip 3ﬁa1€\:1cularly
I enyl~ graoup, part| preferably a heny group
preevfempldlyt @ Dreulyst lgtr@etpt)s sebbcpédwhmbn @Bf;lcmaﬂahogas 1 to

Sa{]&lg ts sC an%e%r r%'m a halogen atom, a cyano group and
—-S(O)p-RG wherein R® is a Cig alkyl group, and p is an integer
of 0 to 2, :
particularly préferably a phenyl group, a Cs.¢ cycloalkyl group
or a 5- or 6-membered aromatic heterocyclic group (preferably

furyl group, a thienyl group, a pyridyl group) (preferably a
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25 [ 0053] Rl is a nmethyl group, or RL and ring
A in conbination optionally forma fused cyclic group
optionally having substituent(s) Wien R is a nethyl

pbeayp, gpoebpr abtlei @ppodyreny, &f ptinELdSrCl group, particularly

represented b the artlal st ruct I, fo

PrefgrghPotipa r RpERY By 6361 F%o%? l%naﬁwgre]i‘%s 1 to

3r '(59e'f‘e'r§b§§ debi ng)d éiﬁ?é’@itdéﬂt@sws@@écﬁ:aat fRémi & Balogen
hydrogen atom. In this enbodinment, ring Ais

aﬁp@fenébaycﬁapﬂe®y¢u@roup, a C3-6 cycloalkyl group or
r r [.¢. heteroc ' -
e e e A S e
oy 6-aigiberedpiropa ef erladtor ecyatieny lgrgpupud prafemabhyl furyl
group, a ridyl group, particul arl refer bl
THRBRY| 2qEBUBPY cTERURS B CH Bk By (BAETPrEply @ phenyl
ol | hueRi&nge! egéeﬁ f& o%nalayld Pyl @é&tl@unémgen

atom a cyano group R6 wherein R6 is an
Pmeliﬁlra@rlaup phedyp QSO%) areacrh ferwhgichp op§ ipnagdyehas 1 to

BEQ%E%r %la Egeﬂgio Lg% ﬁ%FB_ﬁcyc!oalkyl group or a
aro ¢ fe erocyclic group

[@mﬁeﬁerably a furyl group, a thienyl group, a pyridyl
group) (preferably a phenyl group, a thienyl group, a
pyri dyR GPSEBerpﬁ’%‘f’?éﬁP 2€ZJ’O“‘%)rzef]esr ably a phenyl :
;ﬂ:"e(f‘é‘?:)abl QhL)OE WREAD1L 0@%@;5‘81&&%&@81 kd @ Fubstituents

substltuents selected from'a hydroxy group, a hal ogen
setlemtea dyamo ge oaphaheges(dYoRe (lerityaRe igogpcang (c) an

[yl n_ i 15l4]
rtaditis B8, 70, BEREE Yy e Ravine
éﬁﬁsxﬂiue@m(@)UEBbened arbhﬁemylh@t@mpxg@ﬂmanaiﬂy“hav1ng
(preferably furyl group, a thienyl group, a pyridyl
%HQﬁHﬁ Ueptdfdrabl y a phenyl group, a thienyl group, a

R eﬂr%‘kb@.vy szt hephahly grehsrediing PhRenyd substituents
group), each ich"optionally has 1 to 3

hetdrémogl dél)e@t eglpgerh atemt offeh at@yane TWEFo and (c) a
Cgﬁggag.,kyrl aﬁfo%&g g%gu égé 0?1%}%%3%}? gci'lo&,al&cylw a thienyl
group,
particularly preferably a phenyl group having 1 to 2
substituents selected from (a) a halogen atom and (b) a cyano
group.

[0053]

R! is a methyl group, or R! and ring A in combination
optionally form a fused cyclic group optionally having
substituent (s)

When R! is a methyl group, preferable embodiment of the
group represented by the partial structural formula:

[0054]

[0055]

19



10

15

20

25

30

particularly preferably a phenyl group, a C3-6
cycl oal kyl group or a 5- or 6-nenbered aronmatic

het erocyclic group (preferably furyl group, a thienyl
igr aUgroap pyépeysemtaiiy (preferably a phenyl group, a
t hi enyl group, a pyridyl group, particularly
[BPeférably a phenyl group), each of which optionally
> 1 to 3 (preferably 1 or 2) substituents sel ected
from g-hakogen o atom and a cyano group, npst
gfetalbl yya phenyl group, a C3-6 cycloal kyl group or
ity & 6-/renbered aromatic heterocyclic group

(p abl'y furyl group, a thienyl group, a pyridyl
[@oegp) (preferably a phenyl group, a thienyl group, a
pyridyl group, particularly /o preferably a phenyl
WHeEGR T, TeBe .O%S\Aﬁ?cﬁe%b‘i‘?%r?ﬁ‘?‘%'has 1to3
( o%f&ﬁéabk:}ia%_) rhal 00em Rixyen Q8REl | n anot her

nbodi ment, ring Ais preférably (1) a phenyl group
havi ngnlthds3esbbdinenientsin® Adlsected from (a) a

hal ogen.at o b).a_gcyano grou n _ -
Eﬂ%ﬁ% ?ﬁﬂ?oﬁgkhéP%hp9r%%§'dg6§??ééﬁgé%§§3ao8ngﬁaPFya - or 6
déﬁﬁe&@dﬁPb@ﬁhtﬂenhé$§ro¢yc¢$¢ grbhpemptege?abl% a fu;yl group,
optional ly having substituent(s),,6 nor referably

2% tHHERY!L §EEUB, havPrgldvi og@%s&ﬁﬁ%{%ﬁﬂo %&#‘&_B&id group,

o e ?)l @rgﬁFQQSnpﬂ:ngl( Yo C YRS IR 140§ reFerably a

Cl-6 afkyl'sultonyl "group, (2) a pyridyl group, or (3)
rherhilegyougd eupach p&r vheoh aepiyienakler sy la tehenyl

IO having 1.to.2.s i I f a
TR aAeC e L8 oo Rl S R bR Beratom, o
b BEoapd ahidngSAO) f-Rombierat noR® ot iamalkyf grmoup, and p is
fused cyclicn%roup optionally having substituent(s),
3y émdredsire oénHodPmént of the group represented by the

A e FRIMaLUEALR3A Y] O PELB; £Q@§Qkydﬁ%a§k§@sggoup or a 5-
cycli'c group Selected fron1groqu represent ed by
Qﬁxﬁﬁmemqam@ﬁgpromatic heterocyclic group (preferably a furyl

group, a thienyl group, a pyridyl group) (preferably a phenyl

group, a thienyl group, a pyridyl group, particularly
preferably a phenyl group), each of which optionally has 1 to
3 substituents selected from a hydroxy group, a halogen atom,

a cyano group and -S(0),-R® wherein R® is a Ci alkyl group, and
p is an integer of 0 to 2,

still more preferably a phenyl group, a Cs-¢ cycloalkyl group or
a 5- or 6-membered aromatic heterocyclic group (preferably
furyl group, a thienyl group, a pyridyl group) (preferably a
phenyl group, a thienyl group, a pyridyl group, particularly
preferably a phenyl group), each of which optionally has 1 to
3 substituents selected from a halogen atom, a cyano group and
~S(0),-R® wherein R® is a Ci-¢ alkyl group, and p is an integer
of 0 to 2,

particularly preferably a phenyl group, a Cs.¢ cycloalkyl group

or a 5- or 6-membered aromatic heterocyclic group (preferably
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s R4 and R5 are the sane or different and each is a
substituent selected froma hydroxy group, a hal ogen

atom a cyano group and -S(0) p-R6 wherein R6 is an

fakkyl ggoopp, a artti gnys qroup)t egeyratiyd gmoﬁp) m(pseﬁelrably a
nteger of 0 to 3, d 10 nis an_i, g9e to 4

ohBREY; TEGR hat HBL s GipRbgen BYEGRY L S-otb, ppErifnlarly

pk@féBabD?eQeﬁhQﬁyﬁ SFoup,€ ddche of Whechuspdieyglilg has 1 to
group has or nore R4 at substitutable positi onsi

3eei§he§¢rmlyra3y ®e Zhesurahd toendist pedepted1Sram a alogen
ggléh en.n aﬂgn integer of 2 or nore (i.e., the
cycll A

use gro s 2 or nore R5 at substitutable
mpesi prefsyabepca plierBEL nyourg td‘léstaﬂECbOaUkYI egm|R or a 5-

R4 bstit t d h
OEn6-BFRPRFRY FFHGRE M S HORY Slss R BEREEaAPLd GAFYY

gEBﬁPOtQeEthnﬁln?roﬁgoﬁﬁip§31dﬁﬁ3gﬂ@ﬁ@@ W@&bf@@éﬂl?uéeﬁhenyl
ICc grou used cyclic group represented_b
g[r@@%] a EDl@BB} ghewRi A tier @droum PREticuAaraYar e

SRS B LGSl U od WA She ki s 1 <o
3fC(blre\ﬁf'emgblileanHaRSgameamrﬁ.erabI y the sane or
[%ngﬁrent and each

In another embodiment, ring A is
preferably (1) a phenyl group having 1 to 3 substituents
selected from (a) a halogen atom, (b) a cyano group and (c) an
alkylsulfonyl group, (2) a pyridyl group optionally having
substituent (s), or (3) a thienyl group optionally having
substituent (s},
more preferably (1) a phenyl group having 1 to 3 substituents
selected from (a) a halogen atom, (b) a cyano group and (c) a
Ci-¢ alkylsulfonyl group, (2) a pyridyl group, or (3) a thienyl
group,
particularly preferably a phenyl group having 1 to 2
substituents selected from (a) a halogen atom and (b) a cyano
group.

[0059]

When R and ring A in combination optionally férm a fused
cyclic group optionally having substituent(s), preferable
embodiment of the group represented by the partial structural
formula:

[0060]

[0061]

21



10

15

20

25

is a substituent selected froma hydroxy group, a
“hal ogen atom a cyano group and -S(0)p-R6 wherein R6
is a Cl_6 alkyl group, and /o p is an integer of 0 to
i8. aRfussd By €L 1 efenablgeladipdr @xymgb@uiips represdited by
nore preferably a substituent selected from a hal ogen
(8P64] a cyano group and -S(0)-R6 wherein R6 is a C1_6
al kyl group, and p s an integer of @

particularly is pr y a hal ogen]atom As
prgferdabhg m and byor 2 (previ sat m and n
are dme or and eagh 1),

@p»é~ér.~ Ysm i s ORandNar<gg 1. [60'”:{{ss¢(§jnatively,
when R a%‘"rhd@%A in conbihation &ptienal Iy "form a
fused cyclic group optionally having substituent(s),

podi nent of the gfoup represented

{ial strustwealformula: [0089] . [0070] is
Iic_aﬁg pr esent ed by I R ("RA1) m
72]'Vf?r\ R4L%and R51 at /ame or

hd each i ¢ a éubEPht@eﬁ%#)* &ctell from a
hydroxy group, a hal ogen atom a cyamo group and - S(0)
[pO6BS1 wherein R61 is an alkyl group, and p' 5 is an

j,nteger, of 0 to 2, Xis §, SO or S ) ,
R* and R’ are the same or different and each is a substituent

selected from a hydroxy group, a halogen atom, a cyano group

‘and —S(O)p—R6 wherein R® is an alkyl group, and p is an integer

of 0 to 2, ‘

m is an integer of 0 to 3, and

n is an integer of 0 to 4

(provided that R® is a hydrogen atom).

When m is an integer of 2 or more (i.e., the fused cyclic
group has 2 or more R? at substitutable positions), each of R*
may be the same or different.

In addition, when n is an integer of 2 or more (i.e., the
fused cyclic group has 2 or more R®> at substitutable positions),
each of R® may be the same or different.

R* is a substitueht-presentedvon the ring bonded to the
pyridine ring, and R® is a substituent presented on the other
ring.

[0064]

Of the above-mentioned fused cyclic group, a fused cyclic

group represented by
[0065]
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m is an integer of 0 to 3, and n' is an I nteger of O
to 4; (provided that R2 is a hydrogen atonm). /o [0073]
Exanpl es of the "al kyl group"” for R61 include those
[soshar to the "al kyl group" for R6. O these, a Cl-6
al kyl group is preferahle,_and _nethyl is rticgularl
WhPEPEPable. SYBRYL} U5 Ithe o ARe AS dE?éfl% aBheve;

igngggkgggglgg shown in the follow ng. X is preferably
502. R41 and R51 are preferably the sane or
[@06flérent and each is a substituent selected froma

hydr o oup n a up.a .

" oy o BB e e B Rt & o REEhE P Cfigun in the
fios lawihgteger of O to 2. R4l is nore preferably a

hydroxy group. R51 is _nore preferably a substituent

sel ecRecP¢ o‘% érﬁaPB%ﬁra]P%?n the ci/%ﬂ% UYr #fgfrﬁn and each
iésﬁpk%bs@g%u@hﬁr%b@eg@éd'?r@mcaﬁhgérék?YQrQﬁgypa BAYogen atom,
p' 1s an integer of O t062, partlc% arlTy preferably a
ahalyegengapum and -S (Oas Ror eherabh eRmiisamd Co's, akkyh' group, and

or, 2 %pno¥ide9 égaé Qg nd n' are the sane or
Paifr fent' "8RG  eBch"i § or 1), preferably m is 0, and

n' isrO s rofPrmiefieddyl yla hydrbR975koup. R2 is a
hydro%gn,aton1or a net hyl gr%$§, Qr RlL.and_R2 in

combi Rat iR iRFRASRRIGr @ SUbgethuP i PRIPRESD from a
h%‘ilo%%%mat%ﬁ\r bancgLR8) gPoGY Cdl ka SLRA dhdzelgsiaf a ¢y ¢
the cycl oal kane Ting include a C3-7 35 cycl oal kane

alikyd @eoyp, eydl ppispyh, inyeyebefI0 teyd,opesticularly
p&&g&&%ﬁﬁ&la ﬁXEE Q§p£¥$metc.) and the like. In this

group Pepresented by the partial structural
for muag: preferable m and n, m+n=1 or 2 (provided that m and n

are the same or different and each is 0 or 1), preferably m is
0, and n is 1.
[0068]

Alternatively, when R! and ring A in combination
optionally form a fused cyclic group optionally having
substituent (s), another preferable embodiment of the group
represented by the partial structural formula:

[0069]

[0070]

is a fused cyclic group represented by
[0071]

23



10

15

20

25

30

35

[0076] 5 [0077] is represented by [0078]

(c),1-12),cH2 [0079] /0 wherein q is an integer of O

to 4, and ring Ais as defined above. [0080] In this
[eoedli ment, ring Ais preferably a phenyl group, a
C3-6,.cycloal kyl .group or a 5- or Q;_LS_nenbered .
WEPGRLE] € heper 8oy aficc & oGBTCpPET SLEERTERE 1179 A b @
s@bkhi €0%ht 958Vt &d PHFRYd 1By (GHotbsr abh¥lagehesaybm, a
~group, a thienyl group, ridyl _group, particularly

a pyrio ,
_cyrebesablp anghed )@rBﬁpVgeégéﬁ BY i ap epkyéngreyd, and p

.has 1. bst | nts selected froma hydroxy
lgrgﬂp}hgeagfoggnéa %g?’a 20 cyano group and -3(0)p-R6
XWher 8i, nSB®6orss@s) al kyl group, and p is an integer of 0
to.2, nore refergb&y a yhen group, a 03-6
Hby&PoﬁPk%PFggﬁﬁpO r0at%-30r2® nenber ed aromati c
n?ﬁﬁ%rQﬁYthéggfoéP ép%@{@iably)a(fur¥l gLPUp' ah |

i enyl group, pyridyl group preferably a pheny
(p3ogideg, that thgrﬁsﬂ Hyradrogenp@itomy - gr oup,
[ggggicularly preferably a phenyl group), each of which
optiAnaIIy has | to 3 substituents selected froma

hydr oEyagpdep, ofi thaéoYehkyl cgmowp’t o Rt airpelande those

t
-S(Q) - R6 where|n is a Cl-6 al kyl 0 and p.is .
Sifleger tf thet gaéﬁg%oggﬂxp% ﬁ%‘? S pr e&tr%ﬁﬁ'a FHheng |2 kv
JHRPP 1 sApPBFBraNEE 0ab Ky | mEF YD Of phrriHlb-1Repheresdable.
aromati c heterocycflc group (preferably furyl group,
[@0/Milenyl group, a pyridyl group) (preferably a phenyl

grOUanatBEEeg%%ogﬁﬁgﬁtUS&P&%%%%%%#”%Hﬁ%ﬁ#%@Hﬂ qg'%ﬁ?%n in the

preferabl’y a phenyl” gro opt1 ona
filtds okvithg .3 substituents sel ected froma hal ogen atom
a cyago,group and 1y so,.

R* and R® are preferably the same or different and each
is a substituent selected from a hydroxy group, a halogen atom,
a cyano group and “S(O)y—Rﬂ wherein R® is a Ci6 alkyl group,
and p’ is an integer of 0 to 2.

R* is more preferably a hydroxy group.

R is more preferably a substituent selected from a
halogen atbmi_a cyano group and —S(O)y—Rﬂ’wherein R® is a Cig
alkyl group, and p’ is an integer of 0 to 2, particularly
preferably a halogen atom.

As preferable m’ and n’, m’+n’=1 or 2 (provided that m’
and n’ are the same or different and each is 0 or 1),
preferably m’ is 0, and n’ is 0 or 1 (preferably 1).

[0075]

R? is a hydrogen atom or a methyl group, or R' and R® in
combination optionally form, together with the adjacent carbon
atom, a cycloalkane ring.

Examples of the cycloalkane ring include a Ciz-

cycloalkane ring (e.g., cyclopropyl, cyclobutyl, cyclopentyl,
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5 -5(0)-R6 wherein R6 is a Cl1-6 alkyl group, and p is
an integer of 0 to 2, [0081] Wen RI- and R2 in
conmbi nation optionally form together with the
cqxdjlmlsnylcacl_sycmohEpuyl aetyc) cabdkariee rliikg. RInahdisi ogse, the
i n_conbi nati n do not r erabl forwga fuied
96;?&3 EGEFSEﬁnBBFH XaFP? B%% Lhré‘Ht(
@o7%ipreferably an integer of O to 3, part|cularly
preferably an integer of 0 to 2 . [0082] 15R3 is a
~atQm a hal ogen atom a cyano group, a
yr oup optionally having substituent(s), an
a heterocyclic group optionally having
L dent#/s), an am no group optionally having
@*&f%ltuent(s) a hydroxy group optionally having a
lituent or a mercapto group 20 optionally having a
1SV g ridsmtced 8983] Exanpl es of the hal ogen
atomfor R3 include a fluorine atom a chlorine atom
@ ne atom and an iodine atom [0084] 25Preferable
exanpl es of the "hydrocarbon group" of the
Ngroup optionally having substituent(s)"
de a chain or cyclic hydrocarbon group
€e).0. ,Ctalkyl; al kenyl, al kynyl, cycloal kyl, aryl,
Ta+k7] etc.). O these, a chain or cyclic hydrocarbon
having 1 to 16 carbon atons 30 and the I|ike.
Exanpl es of the above-nentioned alkyl include Cl-6
viieaain & ¢ amedhyegest Af 0 B opy| 3nd soiRDPFyIis A @efined
dﬁb tyl, sec- butyl, tert-butyl, pentyl, hexyl etc.)
he 1ike. Exanples of the above- menti oned al kenyl
[Oﬁﬁawe C2-6 55 al kenyl (e.g., vinyl, allyl

'soprapenyl,, Loputendl, 2;butepyl,

preferably a phenyl group, a Cs-g cycloalkyl group or a 5- or 6-

membered aromatic heterocyclic group (preferably a furyl group,
a thienyl group, a pyridyl group) (preferably a phenyl group,

a thienyl group, a pyridyl group, particularly preferably a
phenyl group), each of which optionally has 1 to 3

substituents selected from a hydroxy group, a halogen atom, a
cyano group and -S(0),-R® wherein R® is an alkyl group, and p is
an integer of 0 to 2,

more preferably a phenyl group, a Csz.s cycloalkyl group or a 5-
or 6-membered aromatic heterocyclic group (preferably a furyl
group, a thienyl group, a pyridyl group) (preferably a phenyl
group, a thienyl group, a pyridyl group, particularly
preferably a phenyl group), each of which optionally has 1 to

3 substituents selected from a hydroxy group, a halogen atom,

a cyano group and -S(O)p—R§ wherein R® is a Ci-¢ alkyl group, and
p is an integer of 0 to 2,

still more preferably a phenyl group, a Cs-g cycloalkyl group or

a 5- or 6-membered aromatic heterocyclic group (preferably
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‘3-butenyl, 2- et hyl - 2- propenyl, 1-nethyl -2-propenyl,
2-nmet hyl 1- propenyl etc.) and the I|iKke.
Exanpl es of the above-nentioned al kynyl include C2-6

fakkyngko@e, ga, tleidsw&ylgrcmmpaf mrld:ylbglryanpl) (preferably a
- butynyl , 3- but hexyn .) _and t i ke

oBRRIYT BEOP: 1 Aot HREY (AT e BRI B oPncPREBL Colarly

pgaféramyoal Ken{ E- groudy,Clyp ,wh(i)éh' @?H‘ikéhally has 1 to
cycl opentyl, cycl ohexyl cycloheptyl etc and t he

3I$%§StE¥HﬁPFéSS%¢e¢ d@6¥¥53nhﬁ QSRS 24Ol ﬁn@V@E@ group and

gq ﬁhen*FeE%lé Rgfb S% }yﬂa§%5ﬁél Fa ”ﬁ h¥§|1nteger

o€t 0. roal¢d the |ike. Exanples of the
ﬂgﬁ -nmentioned aral kyl include C7-16 aral kyl (e.g.,
[g 3I-Cl 6 al kyl such as benzyl, phenethyl, 3-

phenylReaPR}! .arft Eenyl Eéﬁnyima’éi&heébfﬁi&{ﬂm aFdftrd, h@ ogether
like; /5 naphthyl-G 6 al kyl such as naphth Inetpl

Wziiﬁaﬁh?Wﬁ'méFﬁl}t eatbemeaatoke;a diysHaalkaoe #iaokyR and ring

2 0 B ThRETAN, FE' W o Gn I OB esBf BB group

opitydnataybhavgnguplbssiahdyt (slal kenyl or al kynyl, 20

it is optionall bstituted by 1 to bst en
sel ecfle sfPBﬁﬁe¥i?f% ﬂ%]%ﬁﬁﬁg%gkﬂﬁ(o %, 3, pﬁ# gFF arly

preF@raB1¢hhar ifeegé P £ 3 bt®mM ne atom an iodi ne atom
etc.), 2) nitro, 25 (3) cyano, (4) hydroxy, (5)
[Qﬂﬁélalkoxy optlonally having 1 to 3 hal ogen atons

e. I chl A t
S on Bois QO Bech,Col B RECR Qb 37O group, a
Hyﬁm?t?mbmm,ﬁbuqugptB?TaBIynhfﬁ?ngsgubdnntmemx(s), an acyl
en (0),¢ ex (0] uor one, (0),¢
By s etarotuflye) Gx8Sh AR ARA N Sidving Huostidfient (s),
a&/ =H ndr @&bﬁbozsysdsngny b&wy:h@xsﬁbmecnpédtvls%ya hydroxy
dlphenylmsthﬁa\y %i 1- napht hyl met hyl oxy,

gZONEp PPy AR vingsa 2s12b%1¢1p¢+e¢ryt Qhyd @grcapto group
BRI SRR, SRRV 0, 5
[0083]

Examples of the halogen atom for R® include a fluorine
atom, a chlorine atom, a bromine atom and an iodine atom.
[0084] _ |

Preferable examples of the “hydrocarbon group” of the
“hydrocarbon group optionally having substituent(s)” for R®
include a chain or cyclic hydrocarbon group (e.g., alkyl,
alkenyl, alkynyl, cycloalkyl, aryl, aralkyl etc.). Of these, a
chain or cyclic hydrocarbon group having 1 to 16 carbon atoms
and the like.

Examples of the above-mentioned alkyl include C;-g alkyl
(e.g., methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-
butyl, tert-butyl, pentyl, hexyl etc.) and the like.

Examples of the above-mentioned alkenyl include Cj_¢

alkenyl (e.g., vinyl, allyl, isopropenyl, l-butenyl, 2-butenyl,
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(9) Ci1-6 alkylthio optionally having 1 to 3 hal ogen
atons (e.g., a fluorine atom a chlorine atom a
brom ne atom an iodine 5 aton) (e.g., nethylthio,

3%&%&95?9"%%6}11}1@2lp’ﬂd‘ﬂe%%()ﬂﬂiﬂ&‘chmoz - St by 0, 2-methyl-

propylthio |sopro yl'thi o, "butylth

14pnomemy1f¢nnw et dl kgentyl t hi o, hexylthio etc.),
10 t
o)y e G 02 Py, e mRAETERE 11DRPE HhMe Co

aphﬁﬂﬁlhyéI@Jﬁ)ethyﬂy&ny@n&thyb&ﬁbol butynyl, 2-butynyl, 3-
1- napht hyl net h thlo yl.net hyl t hi o,

byt yoyi phbrFHr ?’%ﬁ&%’gﬁ ng Byl t hi o,
4- phepylbyi &d tdé o éﬂw@dn@%&tmhbal eyetealky(12iclude Cs
am no, /5 (13) nDno Cl 6 al kyl am_no

cyeitnylbmi n6s - @t hyd @i ARy QY. ) Cyc(lPll?)lch%noCUSl‘Iﬂentyl

, h
SEXRRRERDs S erondBsY | AR 10 anl ABRDLIAGIT. N0 | i 0
(e.g. Ex?epz?féh adlSIf nﬂleeta(bdvet—melnt(ﬂ)&)a‘ddla-rgl énalkgeafi-no aryl
. I e am e a 0
(& 5. BhRY I Ak B r%%biﬁ it NARBA £&P§e?§1yi 3-
bg%ﬁ)anglyg_lfﬁb%@éﬂgiﬂn no- {1yl @tlaer)zxahamtn@ eue)

s al ky I-carboaé
pr opi Bnﬁmpée@ 9f the aboyegmentsops @ﬁaléaﬁbéﬁyﬂude Cr-16

%iigy%a 0 §Y p?%%§f k8f§h{arb6%§1%%pﬂk%%¥h ebfehethyl, 3-

piehloyxyepybpnytphehhtxycat bonghenylgemoydarcbonyhe like;
tert - butoxycarbo

| etc.), 4 - 14
PP e nrbonEY L BIGh SBHTRARREPASRR I ¢ 2 nagh tpyayethyl
a%ﬂrQﬁ@DXEke (aﬁbhéﬁypc@{baapwﬁl suc¥ asigphehy@methyl, 2,2-
al yI-carbanDy (e.qg., nethylcarbanmoyl, ethylcarbanoyl
dpbenylethylogpddthellske| &§e- b anshidid ke,

¢§ thlcarbannyl 35 di et hyl car banoyl
Pﬁ%lnethylcarbanoyl etc.), (29) 06-14

afy|W&@hbaﬁéyPthrgcarbhﬁngt@umeﬂHndlky&, alkenyl or alkynyl,
129%2}Q%kggag%ggy%ubstggg Qy£§a{b§b lségé%ftuents selected
from

(1) a halogen atom (e.g., a fluorine atom, a chlorine atom, a
bromine atom, an iodine atom etc.),

(2) nitro,

(3) cyano,

(4) hydroxy,

(5) Ci-¢ alkoxy optiocnally having 1 to 3 halogen atoms (e.g., a
fluorine atom, a chlorine atom, a bromine atom, an iodine
atom) (e.g., methoxy, ethoxy, propoxy, isopropoxy, butoxy,
isobutoxy, sec-butoxy, pentyloxy, hexyloxy, fluoromethoxy
etc.),

(6) Ce-14 aryloxy (e.g., phenyloxy, naphthyloxy etc.),

(7) Cq-16 aralkyloxy (e.g., benzyloxy, phenethyloxy,
diphenylmethyloxy, l-naphthylmethyloxy, 2-naphthylmethyloxy,
2,2-diphenylethyloxy, 3-phenylpropyloxy, 4-phenylbutyloxy, 5-

27



(30) Ci1-6 al kylsul fonyl (e.g., nethylsulfonyl,
et hyl sul fonyl etc.), s (31) C6-14 arylsulfonyl (e.g.,
phenyl sul fonyl, 1- naphthyl sul fonyl ,

pﬁeﬁ?]}ﬁéﬂ&’%;@é&§0@y& etc.), (32) Cl_6 alkylsulfinyl
: e.g.,
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hylsulflnyl ethyl sul finyl etc.), (33)
(B6- mﬂrgﬁgt%ulflnyl (e.g., phenylsulflnyl 1- 10

phat hy t | et )
GRS ) hesfBthacons (..,
aafetiykahnenstehc.3, chxdﬁmnajﬁﬁbnarplba&mDOﬂyaanmnoan iodine
e.qg., benzoyl am , hapht Ian1n /5 (37)
%ﬁmg AP KDy - %%fb%#%h%ﬁﬂré}%lgé omne ﬁ%&y ar bonyl ani no,
t%&h@ﬁ%ﬁ@h@@ﬁ¥i@@1@0,eiﬁi&ﬂh@ﬁ%ﬂﬁiwﬁﬁﬂmmlﬁo isopropylthio,
utoxgcarbonglan1no etc.),

batkyEELPF ofy aﬁTh@li%u@mb%ét]Iﬁthﬂ P&%ﬂyéﬁpﬁ& hexylthio
Eh | sul fonylamino etc.), 20 (39) C644

aryfSul fonyl am no (e.g., phenylsulfonyl anino, 2-

(naphchy} sutflormi@aniena . ,1 phaplyihiisul haphthyl thietetqg.) .,

01_6 al kyl.-.carbonyl ox e. aceto
(pAdpFomg wia ML gy BsRed1epgps RiBRphEksie,
dﬁ%h@nylﬁéﬁK9Y£§¥M; ﬂﬁ&ﬁbﬂ%h?&ﬁ@@ﬁyl@ﬁﬂo?tQ—hap35h94ﬂéthylthlo,
-6 al koxgﬁcarbon | ox ., nethoxycarbon lox

2¢2hesipbanl yhﬁiyhlﬁro%n&@%ﬁﬁ%ﬁﬁﬂﬂ&%&blor 1>phenylbutylthio,
b (43) nono-Cl_6
&&%ﬁ¥igégeg%£ﬁgéyg 8 g., nethyl carbanoyl oxy,
@ehykaanbanoyl oxy etc ) (44) di-Cl_6
I.kyl - car ano X e.g. dlneth r hano
&8 ryreatod n%éﬁxier‘nal% oS Lo oRiaiird, Shyidiino etc.),
QMM|n@@6b@EQY|£¥Yl EPQﬁUy| @nasmy hexyl-naphthylamino,
car banoy etc 46) 5- to 7-nenbered

napht h

%ﬂﬂﬂﬁhﬁé@da@yéplétﬁ no optlonally cont ai ni ng, besi des

T R b A A
@emdi-&; subiliky lamdnoale. gn,odymgﬂhy&ammdq;gﬁlethylamlno etc.),
P oRbrro: SRR BRol T 16, HAERAIASIIER) REF-r

@ﬂg))jl —-C7.1¢ aralkylamino (e.g., dibenzylamino etc.),

(19) formyl,

(20) Ci-¢ alkyl-carbonyl (e.g., acetyl, propionyl etc.),

(21) Cg-14 aryl-carbonyl (e.g., benzoyl, l-naphthoyl, 2-
naphthoyl etc.), '

(22) carboxy,

(23) Ci-¢ alkoxy-carbonyl (e.g., methoxycarbonyl, ethoxycarbonyl,
propoxycarbonyl, tert-butoxycarbonyl etc.),

(24) Cg-14 aryloxy-carbonyl (e.g., phenoxycarbonyl etc.),

(25) carbamoyl,

(26) thiocarbamoyl,

(27) mono-Ci-g alkyl-carbamoyl (e.g., methylcarbamoyl,
ethylcarbamoyl etc.),

(28) di-Ci-¢ alkyl-carbamoyl (e.g., dimethylcarbamoyl,
diethylcarbamoyl, ethylmethylcarbamoyl etc.),
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(47) a 5- to 10-nenbered aromatic heterocyclic group 5
cont ai ni ng, besides carbon atons, one or two kinds of
1to 4 hetero atons selected froma nitrogen atom a

(291 f@g_lﬁfa&ryla&@r@am@wgee at P”Pl(l@nglcaﬁoatdmmyll—
3-thienyl, r|d [ 4- pyrld

nﬁpﬁﬁhY%ﬁ§¢ba@PY&n nAph tbﬁ;ﬁ PVPY set ﬁuynolyl

( oﬂ“tfgg¥i$yﬂ%yl ﬂ“%é” 3de% gﬁ%ﬂ@k%hyl4 efH¥lsulfonyl

I soqu sodul nol 2-i ndol
eBei hdol yl, 2- benzothlazolyl 2 benzo[b]thlenyl

(gl eﬁé@%%%?gfﬁﬁ§%h€ﬁ (?egz?5§§£%§f§¥%f%§¥enedToxy

n%ghﬁhyl%lﬁdﬂxiﬁ,e@%hiﬂi}f]}élﬂl’feﬂiﬂmetet¢ ), 15 (49)
cycl oal

cycl opropyl , cl 3 ,
(E?blﬁpﬁn@%kyl%W%ikﬂﬁﬁqﬁe Dy MSHEptLFL gﬂBY 'aﬁghYﬁﬁulflnYl
ekg 5 [ 0086] In addition, when the

O0VE- menti oned "hydrocarbon group" 20 is cycloal kyl,

(aBY| Ceuis aamt el fiintyli deopt- i,opabhylsubginyht et-by 1 to

naphEREhEI At orT( 2 PR R U Yk SR A ahi or e

(@h@ﬁfogm ggﬁlﬂg atom an |od|ne atometc.), (2) v
nitro, é cyano, _(4) hydroxy, (5) Cl..6 alkoxy
(891 | §nal p}kpAveRAgPanyY AminR | Rysh radses ylamgno gtc.)

lgyorLne af t BeRILYEaRiRG) an
(562|n843to (%é%?gﬂyiéﬁ¥égs}%thoxy, prgpoxy,al
na@hphopmam;nbUEDQy 30 i sobutoxy, sec-butoxy,

on hex uor onef hoxy e
(%% %&kﬁxyyﬁﬁﬁ%%L rhoap ?T%/'Iy [ mecck{dx%ca@c@on%)a}ﬁno,
e@ﬁb&@c@&@bhﬁh&ﬁ!né? ﬁrop&ﬁ?@aimbhylaﬁMﬁuﬂIbﬁumxycarbonylamino
di phenyl net hyl oxy, 1-napht hyl net hyl oxy,

ezcnapht hyl met hyl oxy, 35 2, 2-di phenyl et hyl oxy,
henyl tyl o
(%82 %F6eB&Q?XE§%§?3§}?Hfﬂ%sgyﬁ% Xﬂétﬁ&lsul%&&y%%?lgo,

ntyF ox r'‘capt o
aﬂﬂymsmﬂfongﬂammnalbychaving 1 to 3 hal ogen atons

gﬁHWFG&ﬁ ?Bﬂf a CGaorlne atoﬁ%uﬂfgﬁgﬂgﬂfno, 2-

rgi;fﬂt %ﬁﬁqtfﬁhkﬂhinﬂnot r nihapn@nylmifmplaﬁtﬂwldﬂm 9,
thio, isopropylthio, butylthio,
(4404 41&6( ey r6BEPYRYAPBY Ryt t AFRL ORex REMICISloRy etc.),

(41) Ce-14 aryl-carbonyloxy (e.g., benzoyloxy,
naphthylcarbonyloxy etc.),

(42) Cbg alkoxy-carbonyloxy (e.g., methoxycarbonyloxy,
ethoxycarbonyloxy, propoxycarbonyloxy, butoxycarbonyloxy etc.),
(43) mono-Ci-¢ alkyl-carbamoyloxy (e.g., methylcarbamoyloxy,
ethylcarbamoyloxy etc.),

(44) di-C;-¢ alkyl-carbamoyloxy (e.g., dimethylcarbamoyloxy,
diethylcarbamoyloxy etc.),

(45) Cg-14 aryl-carbamoyloxy (e.g., phenylcarbamoyloxy,
naphthylcarbamoyloxy etc.),

(46) 5- to 7-membered saturated cyclic amino optionally
containing, besides carbon atoms and one nitrogen atom, one or

two kinds of 1 to 4 hetero atoms selected from a nitrogen atom,
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(10) C6-14 arylthio (e.g., phenylthio, naphthylthio
etc.), /o (11) C7-16 aralkylthio (e.g., benzylthio,
phenet hyl t hi o, di phenyl et hyl t hi o,

alspaphthytamt Quatmo@x@érapiﬂdwlam@yl lpIyIrQolldln 1-y1,

2, 2-di phenyl et hylthio phenylpropyl
D4DERAAYNBUt PLPATRZ 1= krishy RAL I é’«P&O}“OfPH}?}mOr

h%%%ﬁgFrégzéﬁ§% ED?anlno 0, alkylanlno (e.g.,

am no etc.), (14) nono-C6_14
(aﬁylanﬁﬁotbelg—memmmm@diﬂmwmﬁtﬂsrhﬂﬂﬁﬂQﬂY@&ﬂﬁogrouP

2- napht.h no .etc. 1 nmono- C/7- 16

CeBREARBln S P RRARD GHEDYR Ston gyrsyicteieg KRR R Boto ¢
HefeGo alohiBt Byl astsq, fﬂ@ﬁtﬁyﬁfﬁﬂdqbﬁﬂatdm, %Os@lfhr atom and
di -C6-14 arylam no (e.qg., pheqylan1no etc.),
a(nl@)xyglencat@@ APaBky| Anthbenel g 3-thismdy| amensidyds) 3-

p qlgyrgégi Cé—qélﬁ%g%% Qﬂ[ d1fe. T-qAaeeiyh, 5-

roploﬁy aryl ‘car bonyl
qhiquylbequyhnolymaphfhngulﬁblﬁEirﬁnﬂﬂdﬁﬂ%DQ&Mi,)ﬁ—
(22) .carbaoxy

. (23 kox b i .
¢Xhory S gP%B?%%ﬁfb NS o p§§§05&§ | 3-indolyl,
2iﬁéﬁﬂ8%%9éi%éym9nYLbéhﬁoIb]thlenyl (igbeﬁﬁbEthhlenyl 2-

aryl oxy-carbonyl (e ghenoxycarbonyl etc.), 30 (25)
mmrbdﬁura 26) 3rh?aéa£ hﬁBWHY (259 hvono- C1. 6

Yl car | ARV
QY (oo IR neiolly: (RTINS IR doxy
ehdmnhylcarbannyl, 35 di et hyl car banoyl ,

g&gy th k§3%3%8 eéﬁé%§¥85§%§%%§f']€YClobutyl, cyclopentyl,

%aﬂhiﬁéﬂ l&@l@bbepgyﬂlaéﬁbhw carbanmoyl etc.), (30)
6 al kyl sul'fonyl optionally having 1 to 3 hal ogen
andrihg digke- a fluorine atom a chlorine atom a

gq(ﬁg’q e atom an 5 iodine atom (e.g., nethylsulfonyl,
yl'sul f onyl , trifluoronethylsulfonyl etc.),
In addition, when the above-mentioned “hydrocarbon group”

is cycloalkyl, aryl or aralkyl, it is optionally substituted
by 1 to 5 (preferably 1 to 3) substituents selected from

(1) a halogen atom (e.g., a fluorine atom, a chlorine atom, a
bromine atom, an iodine atom etc.),

(2) nitro,

(3) cyano,

(4) hydroxy,

(5) Ci-¢ alkoxy optionally having 1 to 3 halogen atoms (e.g., a

fluorine atom, a chlorine atom, a bromine atom, an iodine

atom) (e.g., methoxy, ethoxy, propoxy, isopropoxy, butoxy,
isobutoxy, sec-butoxy, pentyloxy, hexyloxy, fluoromethoxy
etc.),

(6) Ce-14 aryloxy (e.g., phenyloxy, naphthyloxy etc.),

(7) Cy-16 aralkyloxy (e.g., benzyloxy, phenethyloxy,
diphenylmethyloxy, l-naphthylmethyloxy, 2-naphthylmethyloxy,
2,2-diphenylethyloxy, 3-phenylpropyloxy, 4-phenylbutyloxy, 5-
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(31) C6-14 arylsulfonyl (e.g., phenylsulfonyl, 1-
napht hyl sul fonyl, 2-napht hyl sul fonyl etc.).
(32) CI 6 aIkyIsquinyI (e.qg., nethylsulfinyl,

pRERYI S&Hh Lgugtc ) (33) C6-14 arylsulfinyl (e.g.
pheny sul 1- naphthylsulflnyl
Q)n@@h@ﬁgt%ulflnyl etc. ) (34) fornylanino
Cl C g: ceat
(5? 3-8 igk%iﬁgQO éﬂ%} v%%g %nF%og Hh8PLBR atoms (e.g.,

abemﬂoyiﬁwnamDmJMﬂﬂnHWQMxna m&cebca)brpgipecﬁtgm, an iodine
al koxy- car bonyl a net hox onylan1no

aE PR o0 bor R H T L SHA AR BON VA8

tRYEOX YL 1am &0 &irgydthid) @%&by@ihﬁo, isopropylthio,

al kyl sul fonyl am no (e.g., neth Isulfon¥law1n
batliytbipf ofiyt ebimolietwonobu igg. pgntylthio, hexylthio

e%ryhsulfonylamno (e.g., phenylsul fonyl am no, 2-
napht hyl sul f onyl am no, 1-naphthyl sul fonylanmi no etc.),

(GQO)Cgquhfquhlccamb@nyl@hyn&étgl¢,anepbubylthlo etc.),

proplony 0X , C6- rbo

BT Ty PRI o Aty | BEPBEAs bgy EeenstiyPiig,

% h@n?hﬁ@%ﬁyﬁ@ﬁ?@nyhahﬁpﬁ%hglmeﬁﬁ?bﬂﬂﬂﬁﬁrQgﬂﬁbhxhylmethylthlo,
hoxycar bonyl oxy, propoxycarbonyl o

ZerdprgnuéﬁyhmkphE@c -F)) sphenylprpp j.0¢1 4gphenylbutylthio,

th I b I , 30
e reIPRIRIRARE e § - (ha e
@2Rylamdavhanoyl oxy (e g , di met hyl car banoyl oxy,
0 bR o LS 1y o (S, cenytantr ot
aphidanbcar DAy i S Ctd.g.95 pmﬁ)ylamme 71nﬁﬁbﬁtley|lamlno,

saturated cyclic amno optionally containing, besides
Znnﬂmﬁthaﬂ@m%nanétéﬂé:nltrogen atom one or two kinds

f Q4 chet ;
legu MU &t §&eandﬁ§ﬁ£§8‘)‘(§g&e§@at§gm F%@gz_@}%&hegsecajom

@ye)r aii-di, e biklylapiperi(di @o, gimpetrtazliamingl diethylamino etc.),
mor phal i no, thi

hyd
k0. A1 -Camy ao\r%falfl QOL%er%@%()azeg gr’é)éycl ic

gﬂﬂu Ruicent.ai aEAdky DAS §l8S(£.aF Lo ideF,1 28R 00E LEWD,
inds of 1 to 4 hetero atons selected froma nitrogen
Bt OmIcrmydl,f ur atom and an oxygen atom (e.qg.

= 1 hi I, -t 1
ey e ety 00 s S gnc)
RO NA Y, aBymHtﬂnbwyl 1¢e S@qulbmiz;dyl ,3-li-seghitholyyl, , 24-

i SQ U|nonI i soqui nolyl, 1-indolyl, 2-indolyl,
ﬁkﬂﬂ 2:Senzothiazolyl 2-benzo[ b] t hi enyl

gz rgacggg fi}“ enyl, 2- benzo[ b] furanyl , v
benzo[b] uranyl etc.), 15 (48) Cl-3 al kyl enedi oxy
23). C1Gﬁﬂﬂﬁﬂxyﬂﬂﬂnﬁgﬁyleﬁﬁygeﬂegﬁggyxgg@ryonyl, ethoxycarbonyl,

propoxycarbonyl, tert-butoxycarbonyl etc.),

(24) Ce-14 aryloxy-carbonyl (e.g., phenoxycarbonyl etc.),
(25) carbamoyl,

(26) thiocarbamoyl,

(27) mono-Ci-g alkyl-carbamoyl (e.g., methylcarbamoyl,
ethylcarbamoyl etc.),

(28) di-C;-¢ alkyl-carbamoyl (e.g., dimethylcarbamoyl,
diethylcarbamoyl, ethylmethylcarbamoyl etc.),
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(49) C5-7 cycloal kyl (e.g., cyclopropyl, cyclobutyl,
cycl opentyl, cycl ohexyl, cycl oheptyl etc.), (50)
Cl..6 alkyl (e.g., nethyl, ethyl, n-propyl, isopropyl,
(I29 ZQS.Qytaa&yH@&ma&rwy,l gecgbyt phenyecaribathyyl, 1-
gent , sec- entg |sopentyl neopentyl n- hexyl ,
nppBRBYY FaEPENYY bt ¥ RARI S HEAATRI™P Yo ©8Cs dibst i t uent s

(§9l e@& %daiEQﬁ&lf@n{rJ’l r@ﬂgﬁ{élqtyo'ﬁ%v(lﬁggl td Bl H91b§6n atoms
chlorine atom "a brom ne atom an iodi ne ai om

(ang hyar Gkyoree (SWYmCx Gohaldkeme ateng. 2 brppine atom, an

sSARRRaRentl; (LoBUEN S A Bt cpBlREY)

t(rafguoraméthymsﬁemﬁpmetacp)h,l or i ne atom a bromine

tom_an iodi ne atom 52) _C2-6 al kyn (e.q.
(ﬁﬁépgﬁgylarX;%ﬂkﬁﬂﬂMl (& 8UVyﬁ§?PYés§6fB%ﬂ%yn¥T,
%gh%x,méhlg PR3 oAy deealkyl - car banoyl

.g., cyc opy anDyI, cyclobutylcarbanoyl

(8L¢. L1-¢ alkpdpubs mxal 102 nenbereithendifdayd! y etbad Boh§inyl
e%on ai ni ng, besides carbon atons, one or two kinds of
4 hetero atons 55 selected froma nitrogen atom

@3S)U|C%_ql; &t Pre e a1 Ooey@ﬁf) phkeorleal@inyl, 1-

-nor phol i nocar bonyl etc.)_ and the |ike. [0087]
nE%@ﬁﬁW@§uéﬁlﬂﬁér 8C?PP@F%M%PH¥§ﬁn¥%SQQﬁﬂ ude an acyl
@QUR BavhAgihot © 20 carbon atoms derived froman
organi ¢ carboxylic acid. Preferable- -exanpl es ther eof
(|3r$c)| @d& al@yl?carhanmgzmngm)ufcﬁ 4 e. Gethdmamino @tc 6

car bon Cc acety ro
@ El"Wy?ry e%?%%%lyﬁf amf‘i"é)xan(oeyIglo’h@p?l %lﬁfﬂ% the
déﬁﬂtho@ﬂ@mhnoaeﬁﬁ {14 aryl - car bonyl group (e. g
benzg§ 10 nap hthalenecarbonﬁ% etc. a Cl-
th

@7Mo sca.lﬂfaﬁyrcgrsaﬁy%@nzgno Warbonylmnor

RUEAER am RHOD AR AP OBAARRAbony 1
€EHC)yc rbo iamlﬁéobg§§§§%g§%%%3n§ secbutoxycarbonylny amino

dmat,butoxycarbonyl etc ), a C6-14 aryl oxycarbonyl

B oy vgRaapo e gr BB e gh - citer i laRibe,

s%ﬂf@?@l&éhﬁ@bb@mﬂ ), phenet hyl car bonyl
g?enylpropylcarbonyl and t he like; naphtﬁi

| -Cir4
%y|%wbéﬁy15%b€wth®|rcmﬁ1 forylamino, 2-

|
%@oxycar y%%sr oggﬂ?ﬁﬂ‘épi’d%&éﬁﬁﬁﬂ&u@o Gd9,

eaOéylaaxy@dﬂ@&ﬂdarb@obrlasyzwebenzyamwbmpmm etc.),
d t | b |
T et A Sea Rt e T L1 S ST s ¢ her oot

f&bHchyledrbodylGxerier ¢d heterocyclyl - carbonyl group
containing 1 to 4 hetero atons selected froma

A2k dgen mﬁm%trb@ﬁallpymﬁdgzedyet%ﬁﬁxml‘g%?m&twr

PR FoADP S, Sl Aoy eic)

&%y maiod@ag edikyll -madbahmeyl ok, (pyg az ohgt ek drorhAmoyloxy,

S as or razolylcarbonyl and the like;
¢h§kﬁ&ﬁ%ﬁ%ﬁ¥ﬁ6@ﬁ&|%§ﬁﬁh as 2-, 4- or 5-
(4d dagzolyl &chambmokaee .1} adohetiepl dorydmoyloxy,

such as 30 1, 2, 3-triazol car bonyl ,

qwztwlcc?amaxd-%ymt@oﬁw and the 1ike:

ol yl b
oL o PEd =R T L a5y g iR e onyy
Bapi iyl csardeommpt 1 cand ettloe ) I|ke thlenylcarbonyl such as

g&%ozﬁ 3|%%%£%4beg{?gﬁr%\§ tgh?:ggiég; amino optionally

5- oxazol yl carbonyl and the I|ke i soxazol yl car bonyl
such as 32
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3-, 4- or 5-isoxazolylcarbonyl and the |iKke;
oxadi azol yl carbonyl such as 1, 2, 3- oxadi azol -4- or
5-yl carbonyl, 1,2, 4-oxadi azol -3- or 5-ylcarbonyl,
cbn2a23ndrgdi besid8s oarkien \dicamsbhamd one nitrogen atom, one or
t%lﬁlgéé‘r. ?glgs 8:1}}% 4yllu"\g%£ag§n lto%gdsts ecl:!—:‘éefrgm a nitrogen atom,
adsthifazobybsashanyh aoggdmentdkete Igsqt @Jy&é@hih@ﬁtbowl
such as 3-, 4- or 5- isothiazolylcarb on)?(p-l
PipREi0iRPadPARBY 7 tar bonyd BerHiolsing, 2 b pﬁlpaeha%én%
L thi adi azol -3- or 5-yl carbonyl,

h%%??%—t%?%%?gﬁo -%%2%€C4Pylcarbonyl 1,3,4- .10
(4A) adi ézotoZlQi—mamh@r@d arwing thiec Iheklmrocycllc group

rrolidiny] car

PTG, REFLAP DR Dh A aHE 1 a8 Oy gy KiarBoRg) 1 to 4
h%&t@&oaétgms Se18€tdd PyFormlyd G thesydn dtdnt, he sk€ur atom and
pyridyl carbonyl wherein the nitrogen atomis oxidized
a@u@ﬁysgnzatora (8T d» p%twnﬂroﬁﬂ@ewényﬁ—@mlﬁﬁé, 3-
15
e A e

onyl

4 qmymmdaibnﬁkqauhohyl mhexsmquxnmiym, etiscafuitibéyl, 4-

o edy iy PR SSRHORA Byl thip e Arindd1yl, 3-indoly,

Zp%n&b@hﬁ}ébéﬁybpnﬂ-béﬁ@@[}ﬂﬁtﬂxenfk‘l ®-benzo [b]thienyl, 2-
pyri m di nyl carbonyl and the Ii

DeEOHRA EHFRBAL hoRyPeDEe iRkF&ranheStot- )bot h of the

(35 29 HOABABne) o555 o8 e Bhnenaaiony

eﬂyrazlnylcarbonyl plperldylcarbonyl such as 2-, 3- or
piperid and the like;
(g‘9|3 &7 ﬁyﬁ EE% (er?]db|‘§/¥ it Lrsgariglutyl, cyclopentyl,
c%llorh@&;rlz c9&l§h¥b€§lb@w|),and the 25 like;
é%ﬁ lc%Icar onyl such as 2-, 3- or_ 4-pyranyl carbonyl
& lallﬂ@fl t(ﬁr@pyrlaﬁ‘yh%br RN L s etPrepyl,, isopsepyl, n-
pyr bo h i n on -
L A3BLEGY RgE-BRtvL .et%fr*‘%u%ﬂlcar JiyPesagentyl,
ﬂdmpdmt&é, nsogannplylnamamyyj 1sohexyl etc.) optionally

*%5{11'1%8%12%@ g] gé{aﬁﬁ}‘g#% C;‘%% é%%qélszgorﬁ 1 %o 3 halogen atoms

1t hyr |fdb6§thﬁér hoby| sushl@side Satom, & brbmine it8m, an
2, - or 2,7- naphthyridinylcarbonyl (e.g.,

ipdEneapioRy r REANhZATeXY8- yl carbonyl) and the Iike:

[ 24 # ridyl car ( _
Shrl)e%[Z gkg &X/rl(g Ja Q jfbol%/ ropenyl, isobutenyl, 1
nmﬁia@aﬂdq&,nﬁl—pbn&ehphyﬂ%ﬁeﬁmgl etc optionally having 1

[ 3- ol i n-2- ar bon
B RalShEn 3EhIF (85 L LRv O Boty: 2 GileEBEngEons 2
&t&nﬁneara@ohbeahl kedind 51:019)“ 6- menber ed
het er ocycl yl -acetyl group (e g., a 5- or 6-nenbered
(2o Cooy lfmALot o T gr OREOBRAIE] ni 2nputymy 4. Hebwtonyl, 3-

el ec ni trogen atom (optionally 5
okﬁgﬁgad)% ng¥£ggg%%%foh] a sul fur .atom (optionally
(rﬁji’)Omotmo—d:b —;OEydILzaﬂ):yhﬁdarhaméyke( e 3Gh g lopropylcarbamoyl,

yrrol Iac dazol yl acet yl ,
EE%WEL aﬁanl he like) and the |ike. [0088]

(lsaa/)s 5th@cos glShbhBepbyf Hétéf‘@cg@}{*l%%nﬁo c@Rlieg,
when the "acyl group” is a kanoyl dgroup or a

bepigles IC@)(F@ar BEAYE, gPBEPPTi EWP skipds arfald yto 4 hetero atoms

Bt 63Pa) hbPedafidibn T DAR S aifidn oxvaen

ethylthio, n- propylthlo |sopr%pylth|o and the /5
like, and the like), a haloge atom (e.g., fluorine,
chlorine, bromne, iodine), alkoxy (e.g., Cl-6 al koxy
such as net hoxy, ethoxy, n-propoxy, tert-butoxy,

n- hexyl oxy and the Iike, and the like), nitro,

al koxy-carbonyl (e.g., Cl1_6 al koxy-carbonyl such as

P~ o~
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55 it is optionally substituted by 1 to 5 (preferably
1 to 3) substituents selected fromalkyl (e.g., Cl-6
al kyl such as nethyl, ethyl, n-propyl, isopropyl,
attout(gl. g. j sébmdyphosiwedathdnyt exttic.jut yl , n- pentyl,
sectgenaﬁk I sopentyl, neopentyl, n-hexyl, isohexyl

fie ﬁe C3-6 cycloalkyl such as 5 cycl ohexyl and
fog7hi ke, and the like), alkenyl (e. g C2-6 al kenyl
such as allyl, ISOﬁ openyl, isobutenyl . 1-nethylallyl,
2-penE&AyPles. aBxBRG| 2@l tFHOUR keforar?d I—ﬁ@lvﬁi%ean acyl group

I a

h%v&yl{&ynyng go cggbgP éé&ﬂy en%@sfsﬂ{]e%@{]%lytjggﬁéc r?arboxyllc
ddikde, EndfermbleIeﬁampﬂéanghqhaqj incdude- 8 Gi-koaykameyl group

as net hox et hox ro ert but ox | oXx
G enaoriv Bg anbrPrebsE gt el s e s Prdipnv1,
PGS iebButyratst %ﬁént@ﬁ@@l,or}yéxaﬂd{l}]y,r Weptanoyl and the
lsobuty yl, pentanoy hexanoyl_, heptanoyl and the

lijkee; c6-14 ar(}b~1eaﬁf%@mﬂa@%wla§rﬁéﬁzd?|9 benzoyl,

I I dythe kik ]géﬁﬁ ﬂﬂ%ﬁé’ /
gﬂgb%seﬁgﬁg QHQX tﬁgx cd%ﬁ%nyﬁa et hoxycarb nylg'.:_Eoup (e-g-
mm»mabbnwl ethopyopwwﬂbmmpom@qmmbonw

'SObUt oX Carg %hylgaﬁagg%g ﬁ%ﬁ% ?%scibd.ltoxycarbonyl, sec-

ngs:\é w)y kesUCBuBSxPBEFIOXY :aréwy)I ant¢theatizkexy-
C7 19 aral kyl - carbonyl such as p Cl 4
Qﬂngﬂn&@aﬂﬁ@ﬁyl(zeg(e Qhen9§h§?¥%%?%gn@40up), a Cq-19 aralkyl-

SRR SRERODU. 5 P pL08Y, 3BT e )

eaibomyalkphenythalbanybnyb,gpheﬁg&pgdpy@aamhmmyﬂ and

nd t.he |ike he I ike, and the like itr
& o Koy B Ay s, aLEvraRbyPYFer bl Beddvsigacarbonyl,
;Q{Hh(ﬁeﬁth, 1fc|a%bh , a8 ehkorire, &OM Nex d.odi Behlkyloxy-
al'kyl thio al yIth|o such as_net hyl t hi o,
cazﬂgqrm @rorqlppr(@pw vhPhenyobueya Ky loRyRRERRAY ] |@ich as
]329 h i 0 1 -
et'ero yc?l éﬁ D‘B gPEt Egkﬁkegggocyc lngc) g%rgér&%%ered
hqﬂennuydhyﬂﬁmarb@ngﬂbstohpenr(a)fuéed RSt e et yaley la- @rbonyl

%r"%&‘éar%&%%ibﬁé?%ﬁ? G OB} SEBRESR g a0 s > oarbony

xg; TRt SR actked 4f hake@onhtbRgeseBéOred optdronaldit rogen
OXI i zed), an oxygen atom a sulfur atom (optionally

QﬁtnmnaMYd.ozfé@)lzgﬁicI,t RE 9BYPPRe2t@Rd 2 aSytigip atom
f 3,4
ISP R sad i oot et 0t TS
et 1o ol jorgdntsaiohi kg 2-t ord 3hpyerolut casbery kcaredl the
L{onIa nitr n _a OHI(OptI nall¥ OXIdlzed$ an_ oxy §h bonyl
i RYRAG Nyl SBEFoRSI Py 7 ndnodT op PYrazolylcarbony

&Iha ophali Ziaeh; q&{idaft%ﬂyl@mb@awasb@nzasezx j Ng- O5r 5-3-
8- menber ed het er ocycl e gpreferabl a 5- or 6-

mhw@bymmmkl &bet ditkengtripgolyheashonygt ofch as

{ t
Eebesies Hhama dragsg! ap( BeoagLi sy 2601 and cne
Hik@X|tbﬁfﬁbokymtaﬂhbdyHGSuchoapréﬁerabl2Hatgtnmpol 5—

derived fron1 fused .ring forned 0 nber
hereros Snprdtoratiy dusTlserpshufpared 2
@@Eﬂé’&:}’%r@l GO aind ng kb ;t @4 heterepahoMBssehest ezk or 3-

froma nitrogen atonI(optlonaIIy oxi di zed), an oxygen
shoenybcarhdnirl s thsptliidkedl lorageaylcarbanybxsarzedly 2-, 4-

%ggmt a%é@lc a%gsjorﬁhf 5an %%nﬁ&(¥eng1sggg%5lylc(*arbonyll such as

ereof 1nc aziri
or 2- a2|r|d|nyl) a2|r|nyl ? - or 2-azirinyl),
azetyl (e.g., 2-, 3- - aze @I) azetidinyl (e.g.,

1-, 2- or 3- azetidinyl) per hydr oazepi nyl (e.g., 1-,
2-, 3- or 4- perhydroazepinyl), perhydroazocinyl

(e.g., 1-, 2-, 3-, 4- or 5-perhydroazocinyl), pyrrolyl
(e.g., 1-, 2- or 3 pyrrolyl) pyrazolyl (e g. 1-, 3-,

—
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(e.g., 2-, 4- or 5-oxazolyl), isoxazolyl (e.g., 3-, 4-

or 5- 30 isoxazolyl), oxadiazolyl (e.g.,

1, 2, 3-oxadi azol -4- or 5-yl, 1,2, 4-oxadiazol-3- or

35yl ¢r2551s&adzalplc8£b¢nyh.&ndlthﬁuiihﬁzol 2-y1),

t hiazo azol S th| zol

Oﬁédd-azogyl‘gﬁrg%yé FBSPhFSzgl'?i;* Sfatihzel Vi oFe3s %carbonyl

11224%&35@&&@1% ~40r 05— §wirbdn321. 4- 11 ha &d-lo&kb@h-a&olefi Sor 4- -
, 1,2,5-thiadiazol - 4-t hi adi azol -

1),
»y&;ﬂaﬁépnm‘lnyﬂ ée4goxa41aqu %rylscapsmrm arﬁiyﬁ)he #Féyl

th8a%01 carﬁon?ﬁ_ 4ap réggi) @yrd]plygl ﬁ’l{i z%’l@/lt(ﬁ.ecbonyl and

nitrogéen atomts OXI I ze
thepylikey| 1Es|obhmele§>lyb9ar}d@zthuc(le ap 3+ 3 4o-r or 5-

%ﬁ#g%Hldaéﬁgﬁlg?Sﬁyﬁs eg%§|%$§reL{&§i§aég?ﬂa Earignyl such

a@— 1R¥r, I3d@ﬁuamhahbgzx4deaar Pyyicasbenyl (e,®,4-2hiadtiaebl-3- or
pyri m dinyl) rrgyrlmdln yl_wherein one or both of
i—wéqairbpagén &y dmPr5hard1ae Hi Yo Py égrlcarbonyl, g, 3,

t%xl%@.a@oq_l—glgl@gfbgﬁ%} QM& azh&Yd 3 kP qﬁ;]}ﬂ}{ll&l i&c’ar%onyl

i peri O pi peraziny
srqhi per 2z pyl Br pymdoﬂyﬁl(lglcgarbmhchﬂd ?_l:he Jikes- |

Q}@ﬁlé%l&lcgﬁéphygyé%g agegg, 53T 0% h‘; Og%ﬁ"‘%%/ar%%ﬁ and the

1tlh¢eqpxﬂy&ﬁyﬂh;mﬁ@b@h91t WResylh UEh@t@iltJt(SgélXIaiidted_s( @xgddized
3- or 4-thiopyranyl-1, 1-di oxi de),

h
hgas 2=, 3- oF A pz&%%%wmﬁarﬁri? S 'mfaenwlker
L5RRlY. l%agbon%ao deh éfp}s or 62-p rlﬁzn&ygllﬁél@o\ﬁ%r)l and

I"sogul nolyl, pyr yrimdinyl (e.g
|1dd:[e2 @yat]lpiwzlmyd{carboyy; wh@p@imwmﬁlmlbmw%é&he

i qate SBmy L Dt aEA RIFR T R- 3T of T gor epy Atiziny1-

N-Y:eRlcdr y&m@ylthgolﬁ.ﬁeg pyrmldlnylcarbonyl such as 2-,
t hi eno[ 2, 3-d] pyridin & pyrazi nogui nol y1 (e.
ﬁoyr%rzu%ﬂyzwl@‘\ﬁ@erlﬁérrbﬁnz yaRd ehe ohiksi Qﬁérﬂgﬂldlnylcarbonyl

% [ORe o2~ b%rth3§>3fll:he2nFEF§§ém éFérﬁni’é roxidized such as

enzo[ thlen I benzo ranyl,
23-,be41-z,o[5b-] fourr &ﬁjplyramddtl.hglI—Nkex:.docarbony.'EXc‘arqbI‘@‘&e dfike;
the uent" that erocycli.c ro _
oA RAD Yo PARE=LAGLEREP YR Sodf F8 217 % or 4

ﬁﬁ@hdﬂeﬁtﬂao&a t allgle thay di ReRr bope ga oLyl Odrbdieyl;
above-nenti oned "optional ly substituted hydrocarbon
iyl gagoony logiicen as| yEnasdehked—t AE Pydterardont and the

%]géj;gﬁfrtl lc%‘}J}:J@ﬁl 1 @k gt aral kyl oer gfmcﬂbonyl and

uents | 1to 5, 30 prefera
{100 M ke; thloginanMLmarbbnyhesﬁahlas @foub-oprlbﬂally

ORI e Hnt BT A g o= -

pre £acheg Mydiges tl@l@ly@cgibbri?LO@ﬂﬁb@ne T Dkkp;
optlonally havi ng substit uent a _heterocyclic

Py oupl epy o ey Vg 16eh v grdémf(rél}u@%n%cwnyl (e.g.,
_ EE%QQB _of

%% [ on[a%'l?’y CH ing su Sns?l P{}Eﬁﬂ;??@ﬁ_?caﬁ%ﬂ i}Pi'c@u}]yJ[c%rbonyl

s$hadseasiyidgr it,6+,hd ,5-abdvé-npeht bened 2Zhydr ocar bon

SR e TR o ey Brr  oPoURPBEEY BRALTS? ReRF iy

?yﬁfbdmm (@nd e 1Rkegr tRiehbgbydedy bygedgiwah&snyp (e.qg.,

he above-nenti oned "heterocyclic group optional]ly
Haisngl 2 1D dlmstidiger(ydrarbenyR3; pyrazinoquinolylcarbonyl

(e.g., pyrazino[2,3-b]quinolin-2-ylcarbonyl):

35
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Exanpl es of the "acyl group"” for R7 or RO include
those simlar to the above-nentioned "acyl group" for
R3. [0093] Exanples of the "hydroxy group optionally
chawmagyécbsbsub$tKeu@nt"ZHTnhﬁﬁménnﬂﬂnﬁ; @—gﬂoapbonyl etc.)
present by t he for | a .- OR9 e|n
I BEe N EEbtm 2aohyQF oL P b U SRy hE s hgoTouP
(eulast i kuemrt 68) 6—1ﬂe1hBéﬁé@CIYéltid:1§chd1lm—Gsi&idt@rlalghskbuba\tbﬁgalnlng
substituent(s) or an acy roup npl es of the
1"ﬁ9dﬁoB§F86ﬁ @F%@E 3PtEo ﬁ%fl%IQ%nﬁrﬂjﬁﬂ?gen atom (optionally

o%ﬁ@ﬁ%bﬁyengﬁs$ é@ﬁ gﬁbmfuélgﬁifJExﬁ%éﬂ'?Jp%ﬁoh%lﬁgemono— or

above-ment i oned” "hydr ocafr bon group optional [y havin
ds,ubsctldtlaedﬁ(s)ld tbe RBke, such adamimsloflacksyl, 3-

i Regb T ErRRe T oo Bk v o e b VAR BT PBetme

m@terocycllc group optionally having substltuent(s)
R3. Exanpl es of the "acyl group” for R9
[Oﬁgﬁdde those sinilar to the above-mentioned "acyl .

grouDAsf@heRgPF%Q%Q&éngoggﬁ- ES85ht 1qﬁ9&£ﬁpEQFmgle, when

group optiona aving a substituent™ for R3inc
t@eg Megy 1r eppepénﬁ.eda b§:1-t hel Kamowl sg=@RI azher €hrs Rllkosy—

gen ato a hydr car opal | aV|ng
Sttt AT S PG e SRal R R e
s‘iﬂﬂ%&tlltﬁl@ﬁlﬁb( splectad Agyh LIypchid Bl ec;0f ailkglthio such
"hydrocarbon group_optionally having substituent(s)"”

AofSREVILESR Gelo SLRESBNEP i P AP LRRY | HE i ARSI GG and the
Lifeqr acRr RAR G5 QUP, OB! haldbes A N YDSIAILIEAKES) chiorine,

. Exanmples of the "heterocyclic group optionally
Hroviimg,5 iodbsed t uahkésy" (€ 0y. R Ci-nc Lyt Foxdh sisnimeghoxy,

SR RBRIRIL, BOPE- PP OO RPN, ana
t@eouR kef) or nREronchudexyhesebshyl | 6&.d 0, tdies alkoxy-carbonyl
above-nentioned "acyl group” for R3. /o [0095]
such as methoxycarbonyl, ethoxycarbonyl, n-propoxycarbonyl,
isopropoxycarbonyl, n-butoxycarbonyl, isobutoxycarbonyl, sec-
butoxycarbonyl, tert-butoxycarbonyl and the like, and the
like), alkylamino (e.g., mono- or di-C;_g alkylamino such as
methylamino, ethylamino, n-propylamino, n-butylamino, tert-
butylamino, n-pentylamino, n-hexylamino, dimethylamino,
diethylamino, methylethylamino, di-(n-propyl)amino, di-(n-
butyl)amino and the like, and the like), alkoxyimino (e.g., Ci-g
alkoxyimino such as methoxyimino, ethoxyimino, n-propoxyimino,
tert-butoxy imino, n-hexyloxy-imino and the like, and the
like), hydroxyimino, and the like.
[0089]

When the “acyl group” is a Cg-14 aryl-carbonyl group, a Ce-
14 aryloxy-carbonyl group, a Cs.19 aralkyl-carbonyl group, a Ci-19
aralkyloxy-carbonyl group, a 5- or 6-membered heterocyclyl-
carbonyl group or a 5- or 6-membered heterocyclyl-acetyl group,

it is optionally substituted by 1 to 5 (preferably 1 to 3)

36



10

15

20

25

30

35

R3 is preferably a hal ogen atomis. [0096]

Pref erabl e enbodi nent- the conpound (I) of the present
invention is shown in the following. /5 (1) A compound
swbetéitﬁehhe gebetpta&@pfmer&ld@]by(d ke ,p&its allkyl such as

tur or mu 0097 .S.a gro
MR B s R BY - DyA TR L L S9RA R tobr RHsY ey n e PHR ExLy gsec-
bﬁt@ﬂeniérﬁﬁﬁﬁﬁyla 63?] ﬁ&@ﬂ(gﬁdQﬁedﬁyQUplgbpén2§l5 n@bpentyl,
member ed aromatic eterocyclic group (preferably
nf-hrewlgreaehew'l harytheyrloiks / é33pg/qu§y1|0aéM&pffuch as
n ro F a id
cYRIERENAT, Yo PRSI LLO ety cho MDY PIRMRR (BYEL RV Cons
a&kew@ﬂcbuohtasnallylhassdpimpéhyiﬂxﬂsdbm&&hylseﬂemeeuylallyl,
fron1ar1dr X rou a.hal ogen atom a, ano
2RETEapY) « F NFRFRY h 3 Dty 12sh it Laka)p R RiRYL
(bnbegetz%fa9k9ﬁy2 s@@ﬁ aé*bfébétd¥ﬂ‘¥¥ﬂbu%2ﬁﬁﬂ [@lQ&Lynyl 3-
I n"the conpound, preferably ring Ais a group
p@nﬁynsleyérbaxkyy gredptle Hilge, gndg-the #é#ﬁgneélkoxy (e.g.,
ro ogyC Pup, er.al yl u -
Ca [—ﬁ‘i( ggr g{dgfl %gpllné& groJ&p(g}FSI prrg er gg%y’at%%gngﬁtaxy' o
h@&gﬂpxyaahﬁlEhgllgkaupana.tbellmkexH(aqyl dar.g.qulCarl gwlkanoyl

fera I a_phen ro f apt i ||
S Bokmd 1 ety B Bt Pty RGPyt
gyﬂ%ﬂaqu hakegss @toﬂé?ﬁbﬁ&&PYEﬁﬂ)ﬂHénﬂlhﬁﬂng Qoarfﬁ—carbonyl

wherein R6 is a Cl1-6 al kyl group, and p is an integer
seich) aso benzand, Reapthaheneerrbervimand the like; Ci¢ alkoxy-

carbonyl such as methoxycarbonyl, ethoxycarbonyl,
propoxycarbonyl, isopropoxycarbonyl, butoxycarbonyl,
isobutoxycarbonyl, sec-butoxycarbonyl, tert-butoxycarbonyl and
the like; Ce¢-14 aryloxy-carbonyl such as phenoxycarbonyl and the
like; Cy-19 aralkyl-carbonyl such as phenyl-C;4 alkyl-carbonyl
(e.g., benzylcarbonyl, phenethylcarbonyl, phenylpropylcarbonyl
and the like) and the like; Cs-15 aralkyloxy-carbonyl such as
phenyl-C;_4 alkyloxy-carbonyl (e.g., benzyloxycarbonyl and the
like) and the like, and the like], nitro, amino, hydroxy,
cyano, sulfamoyl, mercapto, a halogen atom (e.g., fluorine,
chlorine, bromine, iodine), alkylthio (C;-s alkylthio such as
methylthio, ethylthio, n-propylthio, isobutylthio and the 1like,
and the like), and the 1like.
[0090]

Examples of the “heterocyclic group” of the “heterocyclic
group optionally having substituent(s)” for R® include
a 3- to B-membered heterocyclic group (preferably a 5- or 6-
membered heterocyclic group) containing 1 to 4 hetero atoms
selected from a nitrogen atom (optionally oxidized), an oxygen
atom, a sulfur atom (optionally mono- or di-oxidized) and the

like; and
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[0102] More preferably 15 ring Ais a phenyl group, a
03_8 cycl oal kyl group or a 5- or 6- nenbered aromatic
het erocyclic group (preferably furyl group, a thienyl
agovopp depyvedyfrom carpﬁus(epi efierqalflopmadpbenyl 3gr bapf-membered

nEREPRE PO tBre fob ] S P e Rt bt eracyrte)

cbasalnling3120o sdibisétd e tsone| RQletdt ldr dom Bah9gedgen atom
atom a_cyano, up. and - S(0)p-R6 wherein R6 is a
(@tGOBPHY @’Fb‘gbze%hd F |C§‘Yaﬁ‘?q r?tté’ﬁbr aofudfpg afomgng

(BRtidnd1 hg! 1981%‘— %P@ll&?{@ﬂze@a arld t‘i‘i‘ér gl%ef §h&PLYbenzene

ring A 1s a phenyl group, a 03-6 cycl oal kyl group or a
r3ngopréa Henber@dnemomerd Qdtsmaysie i(prgfeupbly a 5- or 6-

ef er.a fur a t.hi enyl gr,0 ap
mEPbEsFu Brbebratr oL SR tid oo HRssSp g FBEY | sglected
fRy dyhigrogen Peshi abtidnalinefarialilzedy ,3anpbepygbn atom, a
graoup), each of which optionally has 1 to 3

SPéﬁéFeFSBrﬂy (eppiong Ly fRenquét Qigepdciagd spathe like,

t e
0% VAL LA Pl g T PP APy 2 3- o

8phenpergdobptenocBeBbe cyrut@mrrthxgrao@p or @-Blembered

nber ed. aronatj c. het erpc u prefer f.uryl
W R R B ISP Lot et st Se3Pefen FYam
nilkedykngaton, (épthbeayly gjntd&ze’ii)nyralrﬂﬂxy@reﬁuatom, a sulfur

particul arly_preferably a 5 phenyl group
a\EﬁF‘CH"BEFPBﬂ%\Eme%%“ 1°% 5 ‘Z @‘ﬁblaﬁl 1)thﬁallé§@n and a
paholBe 20HyR3 is a hal ogen atom [0105] In another
enbodi ment ] preferably 10 ring Ais (1) a phenyl group
[lR&Pildg 1 to 3 substituents selected from (a) a hal ogen

S: gumps£> é}%ﬁgyég?xaéig%f%anpe%{) Qﬂc{;k%l Su' f?.?l){/ll (e.g., 1- or
2sakstritiuept { 5) azorifhg) et Bipnyt gromawtmpa}lyazetyl (e.qg.,
2?_1_6’1V|3rlgo§u2§t gtzlejggltt)(,s’)azggfdllxw.syl%(el Sg a, r?ﬁl,o en o?:t %T
azetidinyl), perhydroazepinyl (e.g., 1-, 2-, 3- or 4-
perhydroazepinyl), perhydroazocinyl (e.g., 1-, 2-, 3-, 4- or
S5-perhydroazocinyl), pyrrolyl (e.g., 1-, 2- or 3-pyrrolyl),
pyrazolyl (e.g., 1-, 3-, 4- or 5-pyrazolyl), imidazolyl (e.g.,
1-, 2-, 4- or 5-imidazolyl), triazolyl (e.g., 1,2,3-triazol-1-,
4- or -5-y1, 1,2,4-triazol-1-, 3-, 4- or 5-yl), tetrazolyl.
(e.g., tetrazol-1-, 2- or 5-yl), furyl (e.g., 2- or 3-furyl),
thienyl (e.g., 2- or 3-thienyl), thienyl wherein the sulfur
atom is oxidized (e.g., 2- or 3-thienyl-1,1-dioxide), oxazolyl
(e.g., 2-, 4- or 5-oxazolyl), isoxazolyl (e.g., 3-, 4- or 5-
isoxazolyl), oxadiazolyl (e.g., 1,2,3-oxadiazol-4- or 5-yl,
1,2,4-oxadiazol-3- or 5-yl, 1,2,5-oxadiazol-3-yl, 1,3,4-
oxadiazol-2-yl), thiazolyl (e.g., 2-, 4- or 5-thiazolyl),
isothiazolyl (e.g., 3-, 4- or 5-isothiazolyl), thiadiazolyl
(e.g., 1,2,3-thiadiazol-4- or 5-yl, 1,2,4-thiadiazol-3- or 5-
vl, 1,2,5-thiadiazol-3-yl, 1,3,4-thiadiazol-2-yl),
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[0106] More preferably ring Ais (1) a phenyl group

having 1 to 3 substituents selected from (a) a hal ogen
atom (b) a cyano group and (c) a 20 CI __6

m#ﬂmlsmlmﬂyl eggoupl-¢ 22-aopys+plytrotoiinylr, (Bjriayl (e.g.,

o o erar Ty ar ) aoPyE sl THESEI € AR mikodroggon i

m\dlrtgadl (@l. g2 ,Sbgt Btugnt 4—§§£§@ pohicsﬁae( 13) pyiida0aer1
at om and (b) a cyano g rou? I s a hal ogen atom
qee)ma] 3(‘2PrA4C@E:‘§éGﬁalﬁMé ei nayeadeawxglﬁ ot T @éntoad both

H?ee AR EB&&C%H(QEefBHHlQed[ gelo ], 48 gfused,, o
cyc ic grou ecte rom groups represented by
;{mﬁa]21nyl[—mbz]ld§) whpyeimi&Enwhd (&g ar &2+ ,he4—sa:ms Sor

di f.f t d stituent selected f a
RSy ap YR A A S R A MR L e dratdh AR nitrogen
athdD)iks /R eVeiainelS (esgan akkyh-greupsr adihyprinS Byl -N-

integer of 0 to 2), mis an integer of 0 to 3, and n
qx%ldm /i mEgEingtl,0 kigesridydd (BO9R3 ilsra2hal Sge®ratéomiperidyl),

ﬂfggggzinyl (e.g., 1- or 2-piperazinyl), indolyl (e.g., 3H-
indol-2-, 3-, 4-, 5-, 6- or 7;yl), pyranyl (e.g., 2-, 3- or 4-
pyranYl)),thiopyranyl (e.g., 2-, 3- or 4-thiopyranyl),
thiopyranyl wherein the sulfur.atom is oxidized (e.g., 2-, 3-
or 4-thiopyranyl-1,1l-dioxide), morpholinyl (e.g., 2-, 3- or 4-
morpholinyl), thiomorpholinyl, quinolyl (e.g., 2-, 3-, 4-, 5-,
6-, 7- or 8-quinolyl), isoquinelyl, pyrido[2,3-d]pyrimidinyl
(e.g., pyrido[2,3-d]lpyrimidin-2-yl), naphthyridinyl such as
1,5-, 1,6-, 1,7-, 1,8-, 2,6- or 2,7-naphthyridinyl and the
like (e.g., 1,5-naphthyridin-2- or 3-yl), thieno[2,3-d]pyridyl
(e.g., thieno[2,3-d]pyridin-3-yl), pyrazinoquinolyl (e.g.,
pyrazino[2,3-d]quinolin-2-yl), chromenyl (e.g., 2H-chromene-2-
or 3-yl), 2-benzo[b]lthienyl, 3-benzo[b]thienyl, 2-

benzo[b] furanyl, 3-benzo[b]furanyl and the like.

Examples of the “substituent” that the “heterocyclic
group” optionally has include those similar to the
substituents that the “hydrocarbon group” of the above-
mentioned “optionally substituted hydrocarbon group” for R®

optionally has when the hydrocarbon group is cycloalkyl, aryl

"or aralkyl. The number of the substituents is 1 to 5,

preferably 1 to 3.
[0092]

Examples of the “amino group optionally having
substituent (s)” for R® include a group represented by the
formula -NR'R® wherein R’ and R® are each a hydrogen atom, a

hydrocarbon group optionally having substituent(s), a
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In the conpound, preferably the group represented by

[0114] [0117] 20 wherein the synbols in the fornula

are as defined above. [0116] In addition, in the
hetgpoundliprefermbiyt Rhaiy Raving tshibssatreent (s) or an acyl
different and each is a substituent selected froma
9h§YHPoxy group, a hal ogen atom a cyano group and

-S(O)Eﬁﬁm 85 ebh Eﬁélfhyﬁﬂabdihﬂdcgrd@@o@ptlaﬁdlmylﬁaanng
integer of O to as m apd m+n=1 or 2 (pr.ovided
subatirigns () 4 %Olt?h% &R o%nellécmf*é?%ﬁﬁ Salﬁt&leécﬁq §he

%ove)—mgﬂ{: Eﬁé&%%}i@%é(ﬁ%&o@%&l a%plc)Lon%'j.QyRﬁa’vﬁna

al ogen a re pre 0o R4
shbétﬁtyegt@sp” B5rik’.a substituent selected froma

hal ogen at an rou n wher ei I S.
G BRaTRIPS (S5 HE antF G Hedtif o oD SPTgongLdy haing
stibsehenahtYsf” habpogh it @f) indbude afode #MMikOrto? the
(provided that mand n -are the same or /5 different

apeyecaentignedor haferpreria5ouR iPTd onddd n bRy ing,
sﬁ%@t@%ueﬁt?sval9Q§nRaton1

‘Examples of the “acyl group” for R’ or R® include those
similar to the above—mentioned “acyl . group” for R3.

[0093]

Examples of the “hydroxy group optionally having a
substituent” for R?® include a group represented by the formula
—-OR® wherein R® is a hydrogen atom, a hydrocarbon group
optionally having substituent(s), a heterocyclic group
optionally having substituent(s) or an acyl group.

Examples of the “hydrocarbon group optionally having
substituent(s)” for R® include those similar to the above-
mentioned “hydrocarbon group optionally having substituent(s)”
for R.

Examples of the “heterocyclic group optionelly having
substituent (s)” for R® include those similar to the above-
mentioned “heterocyclic group optionally having
substituent (s)” for R3.

Examples of the “acyl group” for R® include those similar
to the above-mentioned “acyl group” for R3.

[0094]

Examples of the “mercapto group optionally having a
substituent” for R3 include a group represented by the formula
-SR'® wherein R is a hydrogen atom, a hydrocarbon group
optionally having substituent(s), a heterocyclic group
optionally having substituent(s) or an acyl group.

Examples of the “hydrocarbon group optionally having
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[0120] (3) A compound wherein' 20 the group

represented by the partial structural fornula: [0121]

[0122] is a fused cyclic group represented by 25
sbeéﬁsﬁuéﬁt(§y")ﬂﬁdnés1imc1¢dajyﬁoa¢uaﬁmmiamn;oaﬁheRabove—

are . the same or different and.each.i.s S ti ' ”
mepfieped ﬁ%ﬁ%ﬂf%cmrbﬁfod%l?atla?“ﬁ&ﬂé’ggﬁvgf{%mg‘tj%sghue“t (=)
Fey¥and group and -S(0)/y-R61 wherein R61 is an al kyl

group, and p' is an integer of Q to 2, Xis,S SO or

S, Frapples ehtidper hateraydic gxeuR °P§18ﬁa§ﬁ¥e‘a%1’mg

: Al ESLER ] bty ot -

Eoabiblsr 807 o § AP N T e (e BBore
menhtdbhedr Bhétandecpatic i graurs pstiicnaddty davéoged from a

hydr gx roup,, halpgen atom a cyano group /o and
SP%FG}ﬁ¥?aﬁisghe$%¥ R61 is a C1-6 al kyl group, and p'
I s angikBRhees 6f OnéZeyBSgrduEnddt R'? etlabenrthdse

provided that m and n' are the same or different and
sdmgharsto thel13bppeererbipiedn "aay o ITav®P n'tors Ro- or

rbogsgnd
R® is preferably a halogen atom is.
[0096] _
Preferable embodiment the compound (I) of the present
invention is shown in the following.

(1) A compound wherein

the group represented by the partial structural formula:
[0097]

[0098]
is a group represented by

[0099]

[0100]

wherein ring A is a phenyl group, a Cs-g cycloalkyl group or a
5- or 6-membered aromatic heterocyclic group (preferably furyl
group, a thienyl group, a pyridyl group) (preferably a phenyl
group, a thienyl group, a pyridyl group, particularly
preferably a phenyl group), each of which optionally has 1 to
3 substituents selected from a hydroxy group, a halogen atom,
a cyano group and —S(O)p—R6 wherein R® is an alkyl group, and p

is an integer of 0 to 2, and
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/5 R3 is a halogen atom [0126] More preferably X is
SO2, R41 is a hydroxy group, 20 R51 is a substituent
selected froma hal ogen atom a cyano group and - S(0)
RPyiR64 hdisygem aR@m. s a C1-6 al kyl group, and p' is an
[i %zger of 0 to 2) (preferably a hal ogen aton), as
% dn, m+n' =1 or 2 (provided that nMi and n' are

the sapetpe gbmpsned) wreFeaaiys 0 or 1) (preferably
m is 0, and 25 n' is 0 or 1), and R3 is a hal ogen
ripemP L6127Phenyl AgEdERO A Eanh ¥ ipalkyilhgrgPBupr & 5 or 6-

THARBEE"}Shafs b TRaPBELL AL SL sy ety 20p oo,
aP44i€ngl[ 9184p, wheperidyl i gram)i nipegderaly ophenyddgroup,
ar%%geﬁyasg%ogg?nglpyridyl group, particularly preferably a
phenyl group), each of which optionally has 1 to 3
substituents selected from a hydroxy group, a halogen atom, a
cyano group and —S(O)P—R§ wherein R® is a Ci-¢ alkyl group, and p
is an integer of 0 to 2, and
R® is a halogen atom.
[0102]

More preferably
ring A is a phenyl group, a Cizg cycloalkyl group or a 5- or 6-
membered aromatic heterocyclic group (preferably furyl group,
a thienyl group, a pyridyl group) (preferably a phenyl group,
a thienyl group, a pyridyl group, particularly preferably a
phenyl group), each of which optionally has 1 to 3
substituents selected from a halogen atom, a cyano group and -
S(O)p—Rﬁ wherein R® is a Ci¢ alkyl group, and p is an integer of
0 to 2), and
R® is a halogen atom.
[0103]

Still more preferably
ring A is a phenyl group, a Cs;.g cycloalkyl group or a 5- or 6-
membered aromatic heterocyclic group (preferably furyl group,
a thienyl group, a pyridyl group) (preferably a phenyl group,
a thienyl group, a pyridyl group, particularly preferably a
phenyl group), each of which optionally has 1 to 3 (preferably
1 or 2) substituents selected from a halogen atom and a cyano
group, and
R® is a halogen atom.
[0104]

Particularly preferably
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.5 group, a C3_8 cycloal kyl group or a 5- or

6- menbered aromatic heterocyclic group (preferably

furyl group, a thienyl group, a pyridyl group)
r@pgeﬂedabayphephéngrog@oLQ)CfmthQ%qﬂlkyioagoua pyr edHt+ or 6-

roup, .pacticular referably I
BrtReah depbibadl by REET RS SRRt Y BR8] orove,
af rGnetyl0ghydppxy gyﬁu@yl agftaip))g e(rpxaiMabayC)aaphegymugroup,
and S(0Q)-R6 wherein is an al kyl group, _and IS
ﬁ%’é&@ﬁ’loﬂréuPo 2, P&ﬁﬁdﬁs g%"%rhé?%é?“&ta&ﬂn P6f§?]rably a

phe &Qf%E@Qby régghAbeWﬁlé%K%?%ldHél U, HasL3- 80 3 (preferably

cycroal’kyl ™ gfoup or a 5- menbered aromatic
letedoggel atogseupndpreferably furyl group, a thienyl

oup [ dyI roup) (preferably a phenyl group, a
E%hf%n Iﬁﬁf%% o %ﬁ%§?idyl group, particularly

[o1emsgqr ably a 20 phenyl group), each of which
optionally has 1 to 3 substituents selected froma

hydr 0§ @PSGBeraeﬂﬁPéﬁ%%n%tdmﬁe%?%?%Hb group and
ridPh RS Wﬁgrg'ﬁhéﬁylsgfoﬁg-ﬁ%@&%&Llgﬂp@psdﬁ§%ﬂ%déit§n

i nt'eger of , iS an |nteger of 0to
sl eicded Habogdn) aaohal@@assqtm.r e hp)r ef etn@mcy grrquwg aAd (c) an

oA RIS 2 38, BUELAPL o U 2088 ing

st tgleattds) 300a (B esythgmym gﬂ)lﬁyrdghﬁlorgﬂd.lyphav1ng
(preferably a phenyl group, a thienyl group, a pyridyl
sy tusatt(Seul 8Py preferably a phenyl group), each

Bf 1WhiLCch, 0pgéRnaldy has 1 to 3 substituents sel ected
froma hal ogen atom a cyano group and - S(0)-R6

MHéEdin R6 is a Cl-6 alkyl group, and p is an integer

of 0 IZ, %F%srag integer of 0 to 3, and 1k3 is a
hal og at Shets F }§4] O conpound (1),

Brehlzone 14 1a( phehlor gpbﬁpyhAeiﬂnq 1 -0 i I sk iZuents
di_hydr opyri di ne- 3- car boxam de (Ex le 1),
l@rﬂt@r‘g £rome-(ehl 8r B2208eBi AyefFo- fl ERsjs yAouR: jafdy () a

(ﬂ;éﬂéikylsulfonyl group, (2) a pyridyl group, or (3) a thienyl
group, and
R® is a halogen atom.
[0107]
Particularly preferably
ring A is a phenyl group having 1 or 2 substituents selected
from (a) a halogen atom and (b) a cyano group, and
R® is a halogen atom.
[0108]
(2) A compound wherein
the group represented by the partial structural formula:
[0109]

[0110]
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10 di hydropyri di ne- 3-car boxanm de (Exanple 2),

5-chl oro-2-im no-1-(1-(thi ophen-3-yflethyl)-1, 2-

di hydr opyri di ne- 3- car boxani de ( Exanpl e 5),

16 ehifesedlcyclik) g1o¥B- $¢lerbpheindn atepps Zepresented
b [(‘(l)llfi)iﬁr opyri di ne- 3- car boxam de (Exanple 12), 15

¥ 'chi or o- 1- [(1IR) - 1-(3,5-difl uorophenyflethyl]-2-imno-

1,24 di hydropyrl d| nie- 3- car boxam de (

S S g P ( N ( =- 7
(Exarrpl e 30) and a salt ther ebf angktt’he Ilke are
particularly preferable. [0135] O these, 30
[EQldJi’l]oro 1-[1- (3-chl orophenyl)et hyl] 2-imno-1,2-

ro r 3 car_box
d or %‘ylé!?{i)nl?;ﬂ gro the %glm% 8 %l;e} ﬁacih ls
smb]s,tatuélrﬂty@mmttem ﬁeOza aahija@x@ay dgarc(@garaolrmla)gen atom, a
5-chl oro-1- gle 1- du rophen}ég)eth 1] -i.m no-1, 2-
3RO R W&ﬂ@p%‘ Adi- ﬁéo EY fERHe™( B group, and p is

a'§1 QL'?Jt‘érg‘é"rl olf( Q;R)5012§3 R ggféﬂompé@wfaptdw& '32 IS is an

- hydr opyri di ne- 3- car boxam de” ( Exanpl e 14),
lslt@ﬂem ef10 (CPR)‘lvla(lQ cyanophenyl ) et hy1] - 2-i i no- 1, 2-

dr.o ar boxam de (Exanple 23), 5
10 Fg gél érgg;bgéﬁl olﬁo 1, 1- di oxi do- 3, 4-di hydr o- 2Ht hi och

roam3i- 4- yl)-2-imno-1, 2-di hydropyri di ne- 3- car boxamn de
(Exampl e 30) and a salt thereof and the |like are
partlgﬂ gp@ychgpgpgb|EreF%{§%}y he group represented by
[1@ioro- 1- (2, 3-di hydro- 1H-i nden-1-y1)-2-imno-1,2- 10
di hydr opyri di ne- 3- car boxam de, 5-chl oro-2-im no-1-(1-

v~ 1, 2- di hydr opyri di ne- 3- car boxam de and

3, 4-tetrahydronapht hal en-1-y1)-1, 2-
pyri ne- 3-carboxani de are not enconpassed in
conpound (I) 15Regar di ng the
15 FBUIH) oro- 1- (2, 3- di hydro- 1H i nden- 1-y1) - 2-
jdn no-1, 2-di hydropyri di ne- 3- car boxam den,
5-chl oro-1-[ (1R) -
DB i hydr o- 1H i nden- 1-y1] - 2-i mi no- 1, 2- di hydr opyri di ne
- 3- carboxam de and
5-¢ Ioro 1-[(15)-2, 3- |hydro 1H i nden- 1| -y1] - 2-
. car boxam de are al so not
). Li ke the
-Iset hyl)-1, 2-

5- chloro 2 i m no- 1- [(1S) 1-
Phelndll et hyl ] - 1, 2- di hydr opyri di ne- 3- car boxam de and

20 i ¥ symbols o the, FPTIULE (BFE A9 T MG B

foaean de 25 areS al so not enconpassed in conmpound (1).

In addition, in the compound, preferably

R? and R® are the same or different and each is a substituent
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[0137] When conpound (1) is a salt, exanples of
such salt include salts with inorgani c bases, anmoni um
salts, salts with organic bases, salts with inorganic
sadiegsedsfrom ai hdoegang oy, acilisogsal edomit B byshe group
or a o aci d sand t f.erabl e
(U B BIR R 4 (Sr @iy 8 Pac PR 15 Can
1&m@@@&15alo tpogassium salt and the |ike alkali netal
salt; calciumsalt, pagnesiumsalt, bariumsalt and

3h& PPReNal RAPTheOBaf t FPFRY M ARAT & @chinPs thgngame or

diftg ke ar?lépégéﬁrﬁg’l (7 @f(ai'rpl §SrHedda S@ isWol hand n is 1),
organi ¢ base include a salt wth trlnethylan1ne

and et hyl am ne, pyri di ne, picoline, ethanolani ne,

di et han}B m ne,_.triethanol am ne, dicycl ohexyl am ne,

RN -3 %$%t$??%hedlan1ne and the like. Preferable

[@dampl es of the salt with inorganic-acid s include a

salt with hydroch|oric acid, hydrobromc acid, nitric

aci d, Mowef BFPEeREPYY phosphoric acid and the Iike.
refegaflgr of the salt with organic acid

quncF i’ sﬁf%&%form c acid, acetic acid,

Ror il aosolas‘ett@exam&hlefqnmdr|fcroat:|adhadx>gbhcaaomd a cyano group

tartayr ¢ d. mal.ei ceaci d itric /[0 acid, succinic

3 0% QlPT HAGC Refharbst Tohitligd grovp, 3map'is an

iberzeiresd DorbC2aCi(Prepetabligneshd Taydre aawing ,and t he

i ke. Preferabl e exanpl es of the salt W|th
%?aé‘} @Ngnimo MARd Pﬁc?u&%r%‘”s%?@ Wath r%lrﬁ}qmlhérﬁ @enéame or

etr.@n%eaﬁﬁdg'éieﬁ kikg. oPref e fe2ples Ofp, tl&%d n is 1),

satvvlt acidic amno acid 15 include a salt wt

aagpartic acid, glutamc acid andthellke O‘
shese % glgar maceutl cally acceptable salt is
ré]se?a f gf%l%%? A solvate such as a

[hmda“oqte i's encorrpassed in the scope 20 of conpound
nmpound (1) may be | abeled with an isotope
@:) ¢ COE’IHOUD@CWhSGSmuE and the like) or the Iike.

W 5@%& 2b30pg FRN LA £V ST A If G dPrula:
oun ? has an asymmetric center, isoners
HUctiA5 as enantioner, diastereonmer and the |ike may be
present. Such

[0122]
is a fused cyclic group represented by
[0123]

[0124]

wherein R*! and R®! are the same or different and each is a

substituent selected from a hydroxy group, a halogen atom, a
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isomers and a m xture thereof are all enconpassed in

the scope of the present invention. Wen an isoner due

to conformation is present, such isomer and a m xture
cyhavegfoap earmd €6 (O) eARBnphsseini R°' cospaundlky) gfoume and p’
.present inventjon. 3o [Q139] _Th roduct i on, net hods, of
18oABoURECETS Q'Q%F%'S%éf% v gPpPﬁeg tedbntts @t integer of
ol R¥eBt i ogndSnexpd aimerhidydieff ol kewsnpgang€onpound
ggfresented by conpound (1) (wherein each synbol is as

Riet$ redralngas) at®m-be produced according to the 35

[B??%?mﬁng Met hod A (wherein X is a hal ogen atom and
othéer synbols are as defined above) or a nethod

anal ogaushé hesepoundgt artefwradtyeri al conmpounds in each
step of the follow ng production nmethods nay be used
X &St f82f orm of a salt, and exanples of such salt

RENGIH &5t hose §idTidae 2 Whersakhs ahdceapeund 4 |dubdtituent
addition, in the follow ng production nethod, the

sedegtednfrpnodutYdneyy bErouP 4 e Madiagesf 34 0%al 8 GHRBR JToup
S acheer, af fect. eacthQR. co upd

P s S by e Fh s o Gt Sl gFBEREr FRA G i en

i ealolr e¥i ated as conpound (1-A)) is conpound io (I)

%ﬂggﬁﬁ@;@&g‘#?sﬂ ot IR WA 0L 10 NoePene

same or different and each is 0 or 1) (preferably m’ is 0, and

n’ is 0 or 1), and

R3® is a halogen atom.
[0126]

More preferably
X is S0g,
R* is a hydroxy group,
R* is a substituent selected from a halogen atom, a cyano
group and —S(O)pr—R61 wherein R® is a Ci-¢ alkyl group, and p’ is
an integer of 0 to 2) (preferably a halogen atom),
as m’ and n’, m’+n’=1 or 2 (provided that m’ and n’ are the
same or different and each is 0 or 1) (preferably m’ is 0, and
n’ is 0 or 1), and
R?® is a halogen atom.
[0127]

(4) A compound wherein

the group represented by the partial structural formula:
[0128]

is a group represented by
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Step 1 Dv) (I-A)11) [0141] 15 wherein X is a

hal ogen atom and the other synbols are as defined
above. [0142] The conpound represented by the
(besowl a (11) (hereinafter to be abbreviated as
compound (I1)) and the conpound 20 represented by the
fornul- (W thereinafter to be abbreviated as conpound
ey e used as starting materials for this
I P

gy beé a commercially avail abl e product, which
&i‘dpe’used directly or after isolation and
[BE?EE'Cat'On or can be produced according to a

d known per se or a nmethod 25 anal ogous thereto.
wheeeahdghydeanepneseat esf by tdel,f amuleing Bl is a phenyl

(hereinafter to_be_abprevi ated as L0npo [
IKRIEN PsCargeBYELCALEYLITMP RE & ival %n@ﬁ%b ﬁ%thBOmath
SR s ecactgrot oty sl ok agu, Eancapiogrove, o
pd’esdwbeuoup)upmfemw swhenylosgours, a1 §ddegylt gEoup, a
yr1%yl group, particularly preferably a phenyl group), each
of which optionally has 1 to 3 substituents selected from a V
hydroxy group, a halogeh atom, a cyano group and —S(O)p—Re
wherein R® is an alkyl group, and p is an integer of 0 to 2,
and
R?® is a halogen atom,

[0132]

Preferably

ring A is a phenyl group, a Cs-g cycloalkyl group or a 5- or 6-
membered aromatic heterocyclic group (preferably furyl group,
a thienyl group, a pyridyl group) (preferably a phenyl group,
a thienyl group, a pyridyl group, particularly preferably a
phenyl group), each of which optionally has 1 to 3
substituents selected from a hydroxy group, a halogen atom, a
cyano group and —S(O)p—R6 wherein R® is a Ci-g alkyl group, and p
is an integer of 0 to 2,

q is an integer of 0 to 3 , and

R® is a halogen atom.

[0133]

More preferably

ring A is a phenyl group, a Csg cycloalkyl group or a 5- or 6-
membered aromatic heterocyclic group (preferably furyl group,
a thienyl group, a pyridyl group) (preferably a phenyl group,
a thienyl group, a pyridyl group, particularly preferably a
phenyl group), each of which optionally has 1 to 3

substituents selected from a halogen atom, a cyano group and -
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[0143] (Step 1) This step is a step of reacting
conpound (Il) with 10 conpound (I11) in the presence
of a base to produce the conpound represented by the
sf(o) gt whieweiahaf ei miaf t@rs tad Kyd alvougyvi anddpags an integer of
chnpgund (1v)). This reaction can be generally
c&Prfed out by reacting conmpound (11) with conmpound

ol ikl hni AntBgepresenceo of A fase, 15 in a solvent inert
to the reaction. Exanpl es of the base used for
Rihig 2 @99 idt@™de al kali metal salts such as
[@ngisiunmhydroxide, sodi um hydr oxi de, sodi um
carbonat e, potassium carbonate and the |ike; am nes
such &€ pympdimng, (I)¥j met hyl am ne, N, N-di et hyl ani | i ne,

20.1, 8-diazabi cyc 5. 4. 0]l undec- 7-en, (.DBY) gnd_the .

= PrﬁﬁhéﬁﬁaﬁgBﬁ#@éE°é%%%¢Q§§§8@ﬂu%lﬁﬁ¢%ﬂﬁdg, sodi um
RHRHpGriBehas Sk yar bexidmbas oxdtenpligd Mhe | i ke; met al

hydri des such as sodi um hydri de,_ potassium hydride and
Sried lioirre L-dAdchher ot ke3-dHey drpiuHt - igrdand wade 2rdmpao—1, 2-

' Lky ; 0 nol,
%ﬁi g?%ﬁ?gﬁgggtFcﬁ?gggéa%%%ﬁta%x?%&giéﬁﬂ 3 nol, per 1
Svath lofroe@rpodnd- L+ 1 - (thiophdre3-aynblatthydf) -dodpound
d11) to he,used is,, for exa e nerally about 1 to
4%&%5?°§Yﬁ&ﬁ}nﬁfgr8?58?§a%b%%?F%?%%¢a§Bgﬁ' 3 nol, per 1
5Ih 1Qfr =P quRY -ﬁ.l—|()3rf§@5f§p§éhhyﬁmtﬁﬂ] 4 isnineadt, 2en
is not particularly limted as_|long as the reaction

divesepyrigiagpPasarheraBide ntEXREP S ohdlti ¢
sr-ivcfkig%%r-@rﬁ 1%5'92-%, BeHZEDEorLOAMSHE) e vtW 18NS -ARE rlhe , 2-

et hers such as’tetrahydrofuran, dinet’hoxyethane,
ddihydagy rdidénleyB-ethboxamilde h¢Exakele a ldes such as

, N 35 di net.hyl for  de (DVEF), N, N-di net acef.am .
A A s e S R L e
SuGrrscamidean@kamgt Bangh , propanol, tert-butanol,
met hoxyet hanol and the |ike; sulfoxides such as

i e~ Il ewrae-2pREE) hudgoT he-1nRen~ e b2 zmdne-1, 2-
U RN L ALE0box TS (RRERLOD 16) general |y

out at about to about™ 200C, preferably
ShrhitorcHIG [t (ARABAUt(41EQ0Gordhbengarethonl 1 +dreimifngHli,2-

eaction is..generally about, 0.5 hr to out 60 hr. The
4 .-Eﬂﬂ%ﬁ%ﬂ£§e6§ﬁ§35ﬁ8xfpﬁ?ecéﬁxﬁgpigo?g}éq and to
PLei Td R0 1oy KRywn -§8PakahbpReand) Ry | €2timindren -
such as concentrati on, concentrati on under reduced

cbﬂasc&mmlcrlis@nseﬁrce%bpaéméﬁ, (ExgmP4FI £3h¢ i on,
t 0] e 4t K38 , : A
%fég?q%éil%é%ﬁ%?ﬁng?gﬁzgﬁg$gageé,495i998$6@@ﬁ“%3&6ﬁH¥0men 4

yl)-2-imino-1,2~-dihydropyridine-3-carboxamide (Example 30)

and a salt thereof and the like are particularly preferable.
[0135]

Of these,
5—chloro—1—[1—(3—chlorophenyl)ethyl]—2—iminof1,2—
dihydropyridine-3-carboxamide (Example 1),
5-chloro-1-{(6-chloro-2, 3-dihydro-1H-inden-1-yl)-2-imino-1,2-
dihydropyridine-3-carboxamide (Example 2),
5-chloro-1-[ (1R)-1-(3-fluorophenyl)ethyl]-2-imino-1,2-
dihydropyridine-3-carboxamide (Example 12),
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This step is a step of subjecting conmpound (1V) to a
cyclization reaction with the am ne represented by the
formula (V) (hereinafter to be abbreviated as conpound
5Whlora-1hé( pR)eslem €2, iﬁdJaEJbawphamyelr) elthe'ﬂ-ﬂ -Zolinéne-1p2-

uce th nd re he formul a
RO ReF LRHaT T SR SRR < o (1))
SIbﬁlalﬂ‘BHmt—[@iR):OIFpOWIdya(r\épH@yﬁQ ellﬂ@d.]l—Q ifndnoeganpl e,

general |y about_1 to about 10 no!, pr%f?rably about 1

dﬂBY§BSBYerhﬁ?“ PERTRCFAIILAR 25Exanpl es

SQEhﬁ.Bgob?S?G“éﬁﬁofrgll tiucﬁcg%J?nlel‘Hy%i:%—Qlﬁkﬁhhochromen 4-
salts such as pot ass| um hydr oxil de sodi um

yﬂydﬂoxmdep éoar@mmmm@nw—mhmamd@o@mhé 30)
the_|ike; nes_such rldlne tri Ryl am

8t ﬁ§ﬁ5 n?ﬁ"%recﬁf l\%ﬁl%ﬁ? Ianreé part%ﬁﬂ%rﬁ? B?‘eferable.
[D18+%di azabi cycl of 5. 4. O]undec 7-en (DBU) and 30 the
l'ike; netal al koxi des such as sodlun1nethOX|de, sodi um

ethoxﬁd@ 96?a§sﬂ%n§f@%@Y¥ﬁﬂcﬁﬁcﬁ?@ﬁﬂfﬁﬂ¥%I Pkemino=-1,2-
§h§ su % B?::&Méwéiéﬂld% ~ tnﬂ'n‘tbml (j
anlde LDA

and the like; netal hydrides
p@@@tylashsédrmnﬂhgdhydmpmmmmmm apide 5-chloro-2-

dike; The anmou f t-h ase .t o be

1&5@8 i's 3e?e?aﬁ15355%€¥d59?%P i %nﬁn %hg %‘preferably ,
dbgdiropytre daheuB-3aabbxambde lafﬁﬂncﬁf ermpeasded Yn compound
The solvent for this reaction is not particularly

(Inited as | ong as the reaction proceeds. Exanples

there@fe 'a?*ElFHSethé 850881 b £o IV I[ HCAIDORRI DG -8 den-1-y1) -2~
benzene, uéne ene and the 17 ke; “ethers such as

mrem«oaﬁyardﬁbydnppyméih@x%e@mb@xamdﬁ(aneS ahilemepl-[ (1R) -

et d t

BT B kBrEns TR 2 MR RS ) TR P e3-
obﬂmtxlaﬂd% apyr sobhd@ﬁs anﬂ(lﬂﬁ-ii)k-edlk%}dmfﬂ}&mddm—as-yl]—Z—
met hanol , et hanol , propanol , tert-butano

Wét%ﬂy@rﬁiaﬁaﬂraﬁarf-ﬁénﬁ eCaReRRRd] ATP ALSR A%ne
%H#% %seakgn Ebh bhﬁé §y;h as acetonitrile and the

foxi des such as di nmethyl sulfoxide (DVSO and
t he Ii&éﬁ ahe ASmchédreolvéminohkr ebfpheriylethadorilor-

ried, out_at, about oC t b ut
S ar gty sasartendtels Hreit s IR 1 L (19) -1-
;ﬂ'féﬂﬁille(tmlyﬂ.l]#ﬁ Qﬁd&hyarbpggw@ﬁe+s—mﬁrﬁmamm H-chloro-2-
hr to about 60 he t hus-obt ai ned conpound

J(I‘\?Il}o‘clar{ B&) -écpéﬁéalsﬁaybbr i1 £ e BYI KRNI iR 3ngagipoxamide
A Ay T %a%hggggggeé SYRhc8spdngOneENt ration,

Concentration un uced pressure, solvent
BXt3IHct i on, crystalllzatlon recrystal lization, phase

ool ST EREyha hata Faothe { SFRIBISS Yot hipale

Aodtudee slailttshelllthxhn&kgﬁnﬂ_st BAs8y, Wationi urh S¥d Béd Osalts with
and purification,_ 25 [0145] (Step 3) This step

Q%Q%P%ﬁ(ﬁ?ﬁ@ﬁ,séaléétwﬁéhcéﬁﬁggﬁalf\@glq%,asalts with organic
HECRL DU WARH $ACH OB, ! acﬁa%ugﬁlm@@i@g ddd Ane M ke.

s 'decar ylation reaction own decar boxyl ati on
Preferable examples of the salt with inorganic base

include sodium salt, potassium salt and the like alkali metal
salt; calcium salt, magnesium salt, barium salt and the like
alkaline earth metal salt; aluminum salt and the like.

Preferable examples of the salt with organic base include
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30 reaction can be used. For exanple, nethods such as
heating, using an acid or a base with heating if

necessary, and the |like can be used. The

aseblenwithbr trhmsthehatines, itsriedthypantineul avinidingi t pdcoline,

| 0 as the,reaction proceeds., .Exampl es t her eof
%%ﬁéPﬁggx%%eargﬁﬁfﬁ%nﬂ jgréea'r gbﬁfsetﬁ?aﬁﬂps berizene,
diehdeBRexyYhRaNBe ANK, Ihedibdrikey]l aifitiehetliGhia® and the like.
t et rahydr of uran, di net hoxyet hane, _di oxane, di et hyl ,
et her PaRferpblei geamphe Rl skhey sl tiywith inorganic acid
di yLf . ( . hyl . _ '
TR o) ST T En oo R R s
nigtrianakidb ethénoi¢ pcbpammiosprertidwcdnbland the like.

nmet hoxyet.han and the likeg;, .sul foxides,such as C oo
i ot RYETSRRPYS: HERPBNER) S AHITE MY YT HEbates ggif include
A%aatelanht FbkRiandcihp hékeic dgad) cricildprasktds acid,
acetic acid, trifluoroacetic acid and the |like;, water; |
fa@rd cnipgad, sOKIAE BRtdectaridBEG Rty FRISE Beddd t fitric

S for . this.:pe i j u ' I :
i P S R D AT R R SR
eardeoestd fopdtassidm patbbueneswahtbnie ddid;arghithes 1ike.

A B T i

iRl1dldels abkexivien swghnasesodysimaptdmxitdeinsedidithe like.
et hoxi de, potassiumtert-butoxide and the |ike; netal

hydri #eetegehlas e&aBPLAFhGEr Har, Spbt absHhAT G d&i&ed acid
18 Jdke angd Lhey! h%ggrﬁfyg@!:ﬁf:b ?{]lﬁ@ﬁn?&'&i&‘%{d@%he like.

i'norgani c aci ds suc roc c acid, sulfuric
aci d, dfydhelseoniac phernaaadtibally d¢keptabmmaltadisds
such as .acetic acid, trifluoroacetic acid and the
RISLET ‘the |ike. The anount of the base or
izgjto be used is, for exanple, generally about 1 to
about 100 nol, preferably about 1 to about 10 po], per
1 nol Pofsdaigseusdchvep. a2BYArate chet PRFPTRAZ SR |Yre scope

rri about -50C to about 200C, preferably
%%ou%&f%gt(?)ébout 100C. The reaction tinme of this a1
r eactdampdusdgeigr alalyy babdabeled withocambbswt@®e hte.drhe °H, ~°C,
£huspept ai ned campound (1-A) .can be isolated and 50
porifi cFT@ ﬁ%%aﬂ8§§péFéﬁ¥5%l purification neans
such aorpERN (T3t dR, ateBCanteat kot NEsfive LSS orm.
pressure, solvent extraction, crystallization,

r ecr ydthan icampionwd dHas8asr ahs REFTINERF bRufeRt aphyl 3fRers such
e like [0146). 35 ( 4 ke T i

%?é%hgbﬁéﬁkgéc?%ﬁ%éﬁggggﬁﬁdg?ﬁ-Kyet%lgekﬁ%anééeﬁiéééﬁt' Such

badisd e Wridra meattiren therpoddace ebdhpenadmpagsed in the scope

anpl es of the subst,ituti reaction includ .
SN (e S5 T by bAoA ARG GHF Eo conformation

15 apsdddian, BRiA iRy sihd SUAtkiugeCoHpkERE &£aCA19H,
cyanation reaction using zinc cyanide and the |iKke,
emeonprs$edain compound (I) of the present invention.
[0139]
The production methods of compound (I) or a salt thereof
of the present invention is explained in the following.
Compound represented by compound (I) (wherein each symbol
is as defined above) can be produced according to the

following Method A (wherein X is a halogen atom, and other
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In this step, conpound (I-A) protected by a
conventional protecting group may be used, as
necessary. In this case, the object conpound can be
syhbal aedrdyas edmf/irmgi tdvys)otogc e mgthodg ﬁ@@ﬂ)oaptlér thereto.
tion necess The C s
St sRESeral “Cafidde dan st srBBCY o nrta B e
prodactebh ofle KeRH rmfy e Js==qy.in Chenifoah Bévaem,alt, and

1995, vol .95, page 2457, or the like
eéﬁepéeaueftﬁ%%t%altan |@°%é$@3 i 6R %gﬁ palts of

thﬁg 19y outry %&&%ﬂ%eseacehef faltaaﬂﬁgtpeadﬁ@tfén method,
st and a base, in a so vent that doés not
thegaesuétgn‘afp:eoducmenasem iigh.the form pfaapkadtowhipk does

d | ud I | adi
ALECIRULERR oL PRl ALY SLea 8 g uoed |l ude palTadi um

t r: IS( ghbeﬁémﬂ:b%@eﬁf@tﬁ@ﬁwaﬁy ateurfoRnula (I-A)
a |u C ori de
EPARASEEF i %ﬂe‘asﬂ PR H DT SAWABY ddahhels compound

&Uk%§er€hﬁk§$ ARSI a@om. Ni ckel chloride and the
ke) and the |ike. Were necessary, a ligand (e.qg.,
[Meitpbdnil phosphine, tri-tert-butyl phosphine and the
[Iiﬁgé may be added, and a netal oxide (e.g., copper
8%’ silver oxide 25 and the like) and the |ike may
be used as

okcatal yst. VWi | e the anount of

the catal pgt™ Hused varies depengjiid2on the kind
of the catal ygt, olﬂ"Ds g€eral |y abolt !0l Q091 to abe
,1 g preferably about O~ th about- %f”fﬂoﬂyl ¥
NEonpound (T-A). XTThe ofthe+tigand to
30 used i s ral |y aboy “to gbgpt 4 no
preferably about 0.01 to about 2 nol, pe % nol

coggound (1-A). The anountém% the co-catal yst to be (Vﬂi.
used is generally about O 1 to about 4 nol,
preferably about 0.04 to about 2 nol, per 1 np
conmpound (1-A) 35Exanpl es of the base to ﬁ?
ni c @anhe®NH2 (e.g . trinethyla

triethylam ne, drjs nﬁopylantne Nret hyl mor p
1, Btep aZabi cycl g¢h 48] undec-Stegnd, pyri di ngp -
N N-di met hyl anid i gelangd the like), alkali netghl|sghts
(e.g., sodi um hydreges’carbonate, potassi um-hydieg
carbonate 5 sodlqnhfarbonate potaSS|untoarboaate
ceS|untcarbonate sodi um phosphat e, potassi um

hate sodi um hydr oxi de, potassi um hydr oxi de and

' t ' e POt Al B B LR re as
dﬂ%%%ﬁ#ﬁ%&fr%eﬁg%gﬁgﬁegﬁﬁﬂé)aﬂ%lial| nmet al "al koxi des
defigied svdiviem net hoxi de, sodi um et hoxi de, sodium 10
gﬁk&iPUtOXIde potassiumtert-butoxide and the |ike),

ﬁ disilazides (e.g., lithiumdisilazide, sodium

di si | arniedeompoluads reprédsehtedi de eine foemblike)I BndHdreinafter
like. O these, alkali netal salts such as potassium

r%@étbe*-eteeéqeeneeaps@ﬁatled $681 Un?pRosphatPound
PhRsrhat ¢c3Rd16ev) | kBerdPnbked It &lapbreviated

OXI es such as sodlun}ter? but oxi de,
api)tcamtpqumd eliv)-) buwbxcheaandushé &s ketaotzgwlrmam:rae@ for

uch a rjet m ne, isopr | a d the,like,
S il e R, B &7 it 2BRACRY! SOLIESNE SlGadddEamicn
&as d ader] uEeddtd ygereadkky abouatOod afa:@dtpuﬁbmeaﬂaam, or
nol , preferabl about 1 to about 5 nol, per 1 no

of
accordingptpea; RetBBRVERPYRE PHe IR &F i& method

25 5[}931 e?trelyéllmted as long as it does not
af f

negat ve y ect the reaotlon exanpl es t her eof

i ncl ude hydrocarbons (e.g., zene, toluene, 25

xyl ene and the |ike), halogena ed hydrocarbons (e.g.,
chloroform 1, 2-dichloroethane and the like), nitriles
(e.g., acetonitrile and the like), ethers (e.g

di met hoxyet hane, tetrahydrofuran and the |ike),

al cohol s (e.g., nethanol, ethanol and the Iike),
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and the like), water, a mxture thereof and the I|iKke.
The reaction tenperature is generally about -10 to
about 200C, preferably about 0 to about 150C. The
react fba &ldehyde gesmreddntegbduyt thes foomabeut(I28) hr,

BeErinattls Pacbe bt ahan sorpmerdad by nupten 1s

uE@@M@spérsﬁﬁrfﬁn@ mat¥idl £malis mé4hol, &884be produced
887-890 or the I1ke] or a method analogous t her et o.

avrerAdagt fena cRRtped kRt RRF iRt OFf Gr MEkARAI 8napggous
taddieng, @ 8¥a§?%%$ﬂeagﬁﬁg ﬁé{ﬁbdﬂaégﬁyib%@aﬁndgeSAHOtChem

negatlve the reaction, 1 n the presence of
Sbcansnsban ﬁﬁtal9@&taty@hezﬂnkea base, as necessary.
[5§%59Ies of the cyanating agent to be used include

' | o cyani de, copper cyani de, sodium cyani de,
(B@lepsgium cyani de, trimethylsilylcyanide and the |ike.
Wi [e the anmount of the cyanating agent to be used
var i eShd&p&REP NS oA %ﬁ%Pk9$uF%ﬁcqqﬂ9'6§§E§Ppﬁg (dgenyith

ao%ngo%n eQ%E%Lout @@0&% alqiargé to%%foahg@ ¥he

to a per cofrpoun
dompAlnd repreEEahpﬁebyoﬁh¢f@plmuﬁﬁﬂ¢ﬁWﬁ10hanﬂln@étatygp be

incl ude aII um cat al ysts (e.g.,
SRFRAPLR PF GoBbapes (vIT ,
trlS(thgnzﬁbbdgaﬁaﬁgﬁOB@)ﬁﬁﬁéﬁifﬁylﬁﬁﬁﬁLed out by reacting

paIIadiun&ll) chlorid
As (LL) pHéRY| ﬁ%@aw%es%%n akh RSO PLEFENOFe 0202 base,

4& kKe)so1 ﬁgehnﬁatakgv&ﬁ?(fe rid ckel chloride and the

I kKe) an the e anount of the catal yst
to beExsegplear béstbepeaséngsen fdre Wil mfaattien 1nclude

t al.yst eneral |y about 0.0001.t0Q .a out,
kerdy T LB BT S0 BTt BY aBoUr TS e R
Hﬁdﬂﬁﬂﬂ@%un@oﬁhuﬁ)carbonat&%aﬁ@téﬁsiﬁmt&&rﬂﬁﬁﬁtd(anﬂethe like;
used include organic am nes , Irinmethyl am ne,

aingsh Fuswi A8, PMFF@éE?op?FaIﬁ?%Y ety INobshidigthy laniline,
N%oga%%ql GEabeb24 0P bHadecy iﬁn@ Pyl e 1ike; metal

nmet h n|I|ne an ali netal salts
dkkqx;deaosauhlas1bpdnugemethobnd@ueﬁoqmgua35nhnnlde, potassium

n _car bonat S um ca at ot assi,um
B R oo gt bs: BORG! che b h DHPHECp g Bs sodiun
RS, U@oﬁla@%@hat ﬁyd&@déUHhBYﬂlﬁ@Xl:d}Ge ROtdSTdiMike.
hydrOX|de and the |ike), netal hydrldes (e.g

pot asﬁhﬁnaﬁwﬂtd@f bl baPRyHPi BB &FRA L1 defiyally about 1 to
éﬂéyﬁ g§e§%§§ﬁigfﬁa§€18ula§99'é@@&@tfmﬁﬁ(g%out 3'mol,
sodi um ef hoXi

per 1 mol of compound (II).

The amount of compound (III) to be used is, for example,
generally about 1 to about 5 mol, preferably about 1 to about
3 mol, per 1 mol of compound (II).

The solvent for this reaction is not particularly limited
as long as the reaction proceeds. Examples thereof include
aromatic hydrocarbons such as benzene, toluene, xylene and the
like; ethers such as tetrahydrofuran, dimethoxyethane, dioxane,
diethyl ether and the like; amides such as N,N-
dimethylformamide (DMF), N,N-dimethylacetamide (DMA), 1-
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tert-butoxide, potassiumtert-butoxide and the like),
al kali disilazides (e.g., lithiumdisilazide, sodium
di sil azi de, potassiumdisilazide and the |ike) and the

- meithg 1-2F pyhesk] dah&anid nEtealLise it @ looblelas spehasgsi nathanol,

b t 5 b .
e%g%g ?uﬁ?ﬁﬁ%@%ﬁg% S %agutq‘?l.,kzn%dc' %rknaz[%f&?%g?glt €hd the like;
salllfexiides sueh as GDfkthyl eydl-duxiedd d®MSO) and the like;

potassiumtert-butoxide and the |ike; organic am nes
waien ; adnflr f PRYPAnFAEY RS | RHSPyl ami ne and the | i ke,

and thesk! Ka8L LoRr £l @&P{ 1150 B ATRUBL 0L Lt BBoBRSEs0°C to

to be used s genéera out 0 out
abbafceeabﬂy, quﬁer‘lahlcy albout: 5108C , tpeabdutndlO0SE. The

n
CSOURT LA s, roll LS, SIF GOIEARf 2uBg; o b o

anegat ispehy.af fect the reaction, 15 exanples thereof
i ncl ude hydr ocar bons %e g., benzene t ol uene,
@

and t ABel tREF-ORERHRRN LT RS JdAP h6AE PE. QSOthed and
p%?i@l%ﬁoﬁg‘t khognd! @ﬁé?é@ Ill‘a:{‘rﬁi %fﬂ%ajt'll&%) meBhkl 5Led as

onltrl e and t I'tke), ethers (e.qg.,
qdmmemhmnyebhanepnCentathwmfmmdﬂrzmﬂﬁudﬂﬁIpn©§ﬁure, solvent

alcoh Is (e. et han li :
3HcSpor srsbracntatiany SERIRACRA G b e jce tranafer,
dﬁﬂ@ﬁdﬁbbr&ph&OthethéeXﬂn@thyIphosphoranide and the
like), water, and a m xture thereof. The reaction
rature is generally about -10 to about 200C,

éer ny about O to about 150C. The reaction tine is
general'ly about 25 0.5 to about 48 hr, preferably
about Thi5 Stepbost al8tep. of subjeiinduspmasaichddV) to a

SR LRt MR TLRY P SR B e fommne

n neans Ssu

mnceﬁﬂed&ﬂa%erC eBCcBat BBbreni abeeras ecthmmdlrp:l’ eS/yr en the
sol vent extraction, crystallization,

Rr@ﬁegvsqeamﬁ PabR&R; E)Haéé tRGRET P 1VER: iR GRS SR
c?d}:g;&ﬁu% eﬁ Sesk@t48] by the fbPmEBEh (W th?ef&é}féﬂt@“xs to be

e heS|s of ?he obj ective conpounds and the
ahbnﬂvua}adaﬁercamgouwﬁemVIhe starting conmpounds have
an am_po grou a .car box p, or ydr o
gr oupTg? %I@L‘fg’gt gﬁf“poéﬂg groﬁ%sb%alg é; ﬁs{ot)%/eoc eé(ample'
Jridrding preiacti ke gboups1vhinch, apte feresdy |abaiged itd about

geptlde chem stry etc. In such a case, if necessary,
JH pisttedt Mg §EoGHFPERRIbEIVEmved to obtain the

obj ectggéenéﬁ%@%lfn%ea §[a hEedreefttef§ résMfbf include

protecting group includes, for exanple, protecting
bﬂbsxmknaﬂldaiis ﬁuCPraSethaestﬁmubzdr¢81§%ﬁuﬁQﬁlum

}éycgrehesd Set ! igm ﬁla&%wlng epuBP %gﬁ‘?‘% ngggr%@e Vgnd the like;
M4 reys 19t s W@dlb@l49]r1ﬁ1§Eh§tmﬁﬂn£ﬁe pftth@thylamlne, N, N-

c[i) rn?éte}g]lanr?ll%noeu,p 1f %r dtlgeza%rlncgglgr[S 4.0]Jundec-7-en (DBU) and
the like; metal alkoxides such as sodium methoxide, sodium
ethoxide, potassium tert-butoxide and the like; organic metals
such as n-butyllithium, lithium diisopropylamide (LDA) and the
like; metal hydrides such as sodium hydride, potassium hydride
and the like; and the like.

The amount of the base to be used is generally about 1 to
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include a fornyl group, a Cl-6 al kyl -carbonyl group

(e.g., an acetyl group, a propionyl group etc. a
henylcarbonyl group, a Cl-6 al kyl - oxycarbonﬁ grouE
g@ug 1Onmphoxprafepayly glenns larfee 3r BoRy| PgFodpmol of

onxycarbonyI group (e.g., alo
C%h%ﬁépox cg bonyl group etc.), a C7-10aral kyl - car bonyl

gr oupThe. golvanbefieyl tixy$an'ehmt;pjorgr1mmo¢t partigubenzyl limited

B A%RocGenthr Hrohi P T e FrellBnrps) o Bramt B ude

a@bmaueh ﬁ9§§bbéﬁ§6ﬁs|§ﬁ%hﬂh%EbéHHéHENWﬁEMQ@hée 8yleBe and the
fluorine atom a chlorine atom 20 a brom ne atom an

liggiinethesm sueh) asa tetm@hydpplinganpofymeghegpgetbage, dioxane,
t 0 r n t rbon

dg%gggge%élghggr gﬁﬁl tékrl% 8?%%py4énrl11 %%qcﬁk%% %glﬁgqanunbgr of

ddmeshiyfldentmén)des (BBWBUL dlmesxtﬁyla[cfﬂtaijldz&&mpl ed-nethyl-2-

t he tectin ou or t r box r ou ncl yde

p@frgqégﬁ;p apg gﬂ? Pblze, £ }].R?]r ‘%:d‘b% HP g;nﬁg;pli, e%hanol

pHoPdPo1d BeREOBMtafs PURne Bibs A DD Hhe Ql&eGUkékones

group, a tertbutyl group etc. a phenyl group,

stycht @is gﬁ@ﬁpneaaéﬁlyhegf%kﬁyzﬂkﬁ##&?ﬂ|S&§h @écﬁc@ﬁonltrlle
av e ) S

B St SAKEL Fhof OALL¥ PN s TR, B oai 0 3 ms0) and

thec Aidei; nendt anmlaehrsaxlvm’atmarmf i odine atom, a

fornyl group, a,Cl-6 al kyl-carbonyl group (e.g R

acety hélsoﬁﬁacélﬁpob? 0¥ ER bhip, CE HRY 1 B‘&nyﬂb"&?:ouéo C to

Blott) 20@°0) thPeﬁé 3@%6&9 J1'0"?@ tJ h&bé‘ﬁ‘@bﬁfO"@f The

subst it uent ( is 1 Ies of

neRe thpar éwe sﬁotbéﬁu RERGE LMD wuﬂwaall@lﬁ@oautk@l hr to

FRUP e ng.» @ methyl group, an ethyl group, a

n- propyl group, an isopropyl group, a n-butyl group, a

tert- ﬁ‘hteyithgseubtéméd c)ompomhrﬂanWI)grcmrp bea iGdlbed and

el SRahR, Pebafabigh ods e LAt ian QeanR such as

Rt rathbap epikeft o8P sk Cuﬂdeﬁ%éliﬂdé&%&@ﬁé‘ solvent
group (e.g., a phenyl oxycarbonyl roug etc.), a C7-70
*

%ﬁﬁﬂﬂ@ﬂh@@nb&ﬁmst@ﬁdGEaFéogz récﬁyﬁiﬁﬂ y@ﬁ@g@nyphgsguﬁransfer,
t y y r ou yl
cglrrf%r)gtg éﬁ?ﬁg F?Ee%hgag \AJ‘;] tl%%) p:omgoﬁhh (VI) may be
ek tiint dréet Eo)ym Eiaap}:eac*oiom hesetmdssatn tum&ﬁextnsltte@e (Step
hal n ato a fluorine atpm_a chlorine atom a
3r o tﬁgu& 3e0Takpbarne Binhs CORERITE ol kvl oroup, a
group, a C7_10 aral kyl group, a nitro group and
15 the |i ke. The nunber of substituent(s) is 1 to 4.
(Soe2)3) Such protecting groups can be renoved by

& oup i areE 18 & BERE DE s EE T AR it i 2o o
decabhecgdad i\bh @baenéonPEbepra@uéé dbmpiirsy  (HA)i.shed

by Wl_e nterscie or.the like, or an anal ogous
ot hod % FERS: GeCROPORYARLEN FPRSE IR v Fipvih GhGAFbogylation

M1 dre el beNuskbt I awd O Staniid aldthody @Al BE, heating,
phenyl hydrazi ne, sodi um N-nethyl dithi ocar bamat e,

USaiNga ;alcammm anPREgovite, heatizdi ifn RREASAAT Yor Ak the
J_']é%e’can be used.

The solvent for this reaction is not particularly limited
as long as the reaction proceeds. Examples thereof include

aromatic hydrocarbons such as benzene, toluene, xylene and the
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25 can be used. [0153] In the above-nentioned

met hods, when conpound (1) is obtained as a free

compound, it can forma salt with, for exanple,

liiker g@theracisdche ag. tefydhgdrbénirenacddpesbbkyetibage, dicxane,

aci h obrom,c, aci d,.and the. |ike rgani.c acid
d€§tgyl ég%ﬁﬁn%§ﬁ|¥%ﬁlg 1KRT AT & afoﬁ|§ aci d,

di ek¢enesuk-hani e a¢bdr) OX) N-Cdlaﬁéﬂhy]faldjmjrrﬁdéCI(OMA) , 1-
mal eic acid, tartaric acid and the |ike), inorganic

me4dy L@ -gYrral kapne nerdl Bhe Jekkers aslo"dahm%s ﬁ&?&sé?uﬁ?thanol
e %%nbﬁe bkgganéhka£e9€ *b'“ﬁﬁgﬁh SR M@%03%and the like;

cl um nesi Um and al umnum anmoni um
&mmiokﬁdeslekem as dlgeKMyitﬁuii4xaqP (DMSOeehd &hendike;

triethyl am p j col eth nolam

&Fﬁ&%o?& nés %F?g?ﬂhﬁﬁﬁg qg? éhefylgﬁPﬁeaCIds such
aM Neetdicbaaz etbytwe%@@e@ﬁc adeh d hsfhd idee) 1dme;t kater; and
i ke accordin to a conventi onal method. Wen

Et@ﬁﬁ@ﬁh@oéﬁ?ngstbﬁfﬁpﬁed inthe formof a salt, it can
al so %&a&. ggrgfdtﬁg Bakl o(%%nﬁgggier‘¥H¥§'r%%EE10n include

accordi n 0 a conventional nethod
aAckehi 1t ueta@healthesathrasngotasqmmmmhydnqn;de,s@bﬁlmm
bove-ne t|o ed reactions,

f.th
GBI 5984 e AT BRTE LS SRTLCH o 1R URBE T g the Likes
Eniaray e,uchheeepgxeamhetl @Qllﬂétlﬁﬁ&ilﬁﬂié aof, I\C—Qimmtmﬂ/lanlllne,

hﬁg [ 0154 s t hus prepared hy .s
m@szabeeacae[ﬁsél - B Badana peRi tPRY BA% ttfy-’plleéqer metal

aglT Lo} éso'%u@ﬁag SUGRLASmd PnbLE é(St%chiLﬁ@téﬂbeJ.de, otassium

ation, chromatography and the . en
ﬂnnuxhutbxaup endl ateslakeopnetal hsdmmﬁeszﬁuch as sodium

i SO are aner es re
‘&quo%cl ng&?s ﬂé’g Eeagg g%?rpjeb]tﬁ r (359 tglndelc}n be
Bhimned oIS tslenglce dpraduats aﬁsﬁggmn@ é@l@ﬁ/@d’tﬂﬁlﬁs and
separation net hods 20 known per se

logtiicoRCisl vEALUEAEr BELAONDY pibFemic acid and the
V;}[ @%{ RNy, decehehaglsl éé&t?E gLL4) - tfpﬂ@a&aagaeeclc acid
en compound F

has an optical isoner, the optical
aﬁmwmherkxkﬂAuamdfmhmlﬂhks conpound i's also enconpassed

inc ound The opti cal n be ar e

a net t%g E@ eT8rb8C§ eE? % %I(Hﬁﬁ pxample,
&éﬁéﬂ@lﬁyr&ﬂtﬁiﬂ q Itrcbt ebsedi abe maluspﬁlefefamhp aibcnai 1 to
racemat € product is subjected to optical resol ution

akewt dithgnalo PeordvEedi @facomePHbd (¥lYi ve an opti cal
Lzogeﬁgyh actl %36Ee§%%%rgﬁlggEéE?He&e§8£“éﬁ 5#63%/ -50°C to

SaSown fract
am&mwszaﬂqu zp&e@erabnyodboatc#ﬂm%ﬂ t@obbmntnéﬂb&d ghe

¥%€$§§$§ﬁgﬁéﬁg§%Egﬁﬁfﬁﬁﬁ’ 1553s15e§£%8 gﬁout 0.1 hr to
about 60 hr.

The thus-obtained compound (I-A) can be isolated and
purified by known separation and purification means such as
concentration, concentration under reduced pressure, solvent
extraction, crystallization, recrystallization, phase transfer,
chromatography and the like.

[0146]
(Step 4)
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A nmethod wherein a salt of a racemate with an

optically 35 active conmpound (e.g., (+)-mandelic acid,
(-)-mandelic acid, (+)-tartaric acid, (-)-tartaric

aci d, Thiy- ét@pemwyétaapm s(ukjj-ebt[jlmejnebimpbarrdne;[—A) to a
C|nchon|ne (-)-cinchonjdine, brucine etc

kpRIWEh SHESE &R HPR T PRSI at iRFPLUS e P;}P éig r ot Xamples

orethads }Jﬁggltutggﬁ'f&éjetforpelq{d'laldezﬂtr‘!s‘é&t@oﬁt @Bat@ion of
give a free optical isonmer. 2) Chiral colum nethod

cArtvenhodnokadei ns ing az cpans Yriqn swghalt getadysts Suzuki
3@@%( £2a A58, Lol e&ﬂfﬁa&%no uﬁgf&aheabyaﬁlde and

Oow separ atl on
t(h@SQJ.(kE aahtdquhé ].Qkéhr omat ogr aphy, for exanpl e, a

m xture of the optical |sorrer3|s lied a_chiral
col unAts iBhS agt ERANTPER TV Cﬁ}eé'%eﬁi gofronventional

o) L. b | , th
N e O e

ol jtelc twarompoundr censbbu@b’ea:swcé Ry , rer®>yinss e @rotecting

buffer,..etc d organig¢ s (e.g., ethanol,
FRAIRa AT ET] §%8Fgﬂigﬁbl as a%% %%%/ P# trifluoroacetic

aci d, 'I‘ﬂlleetrb}éb@ﬁ[bﬁeugﬁ.ﬁg)aS’Oi:@ﬂlsll’O:ton et dtarad vistt can be
separate the optical isoner. In the case of a

AnTormst @glltaﬁﬁforfiépgeﬁanﬁl BetROd IR RANME s[%cr? g5 Chemical
I%%J%N 9|9-5De%§o§8930 Hagaub ast Ured Hiyve Qi IR0 ICES method

thé Iike is uséd to allow separation. 3)
ahaalsicﬁnsortéuerﬂéphodﬁ‘or examp evettin] MARSTdion gapabenrarried

m xt.ure.i aredlno t

S S BB olnicr gl ELET RIEEL SIS S o base,
Wi hsdisrerad e hiafit aoassnngl ﬁegab$vahyeaﬁ§/ecat tihpe aadactlon
separati on _nmeans

% a fractional rec%a/fatlllztlon 4
met ho@xaﬂlpclﬁsor?&t beapkphatthol BEER) GHPATVRF ITkPe use
1ecHiesh fc%t%l?@%ﬁ‘ galgtr eﬁél@é‘&l&h‘@i"l)asacetate,

royls and the like to seiarate an optically

1azcis mbeaagémdma@teyon\ﬁhénéb 1gdiam (@bt |Ié%all$<%3d%911)s

ITEEE, et O predelphatBRLad) b1 LEILA 0P ang the

mk&x:plrmcuéle CORIsstd dedgan aptkedl tylact doeamnd gtatm clike)

aci d ) MTPA
%d n%fﬂ%oﬁl;kea (WherpuBREREEATY) phehyFaRLt 1% Fai d],
%53 trleC 3Giid t@h¢-hu@RdphB8phi k8 A& the like) may
ected to 35 condensat i on reaca on o gi ve

lde aaddedormrd omated ostisle (eogpousEPPLrt ﬁél@@n daéilver oxide

un spec eI
apg}i?/ldhg]f% chﬁ corrpogn% %%(&%%goé%l ca ac?}%%t'
am ne wkipe tﬂpé igfddnit adt ithe aatelgktate babpeedeviarnes
condensation reaction to ve di asteregners of th

dAPeRAENG MHJHRI BT 1Rf Stindatr 68pBEpERaHyY apout
fraogere %f&%:?a%;f%%n%ﬁs%%é%ﬁzoagéfsr;’ﬁ%zﬁ%'ro 3 o,
paselhydi obfstempound (I-A) The amount of the ligand to be
used is generally about 0.0001 to about 4 mol, preferably
about 0.01 to about 2 mol, per 1 mol of compound (I-A). The
amount of the co-catalyst to be used is generally about 0.0001
to about 4 mol, preferably about 0.0l to about 2 mol, per 1
mol of compound (I-A).

Examples of the base to be used include organic amines
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[0156] Conpound (1) may be in the formof crystals.
10The crystal of conpound (1) can be prepared by
crystallization of conpound (1) by a crystallization
(eeghodtknawbhpeamsee, trietlianpines dfiiskeropylamine, N-

crystallization nethod,i nc|]ude t hod. of g
metILAPFPEAL B f doh 2158P L PO okt Rbr e T ene,  pyridine,
NChv st Abkhg @b 005 f& OMY ek .1 Bt hOka0fi metal salts (e.g.,

crystallization fromthe nelts and the like. [0157]

sPHa utnc hydrapen zaa Fopnd Fom Re e Lty Mydregeppcaabrpake
t.hod of LfLin - t :

SHheRs sBpalakbooefaf 85 VRS S35 seshoaates
soaliubi bhbgphhtepnpotassi s oblwesghadwyp esidiuon hygiHoxide,
tenperature, ionic strength,,K redox state etc.) or, the
PRFSEFEUBF DEBFOEAES SIS ER S D 3&?5#;31‘*)&,5 4-9-r
ﬁaﬁgg%&hhahyaﬂiﬁgthggdi§m3$§ﬂkiﬂéﬂéﬁﬂiﬂHﬁ'ﬂﬂke)@ alkali metal
reaction nethod (a diffusion nmethod, an electrolysis

ahkoxides 45.4.hydedinernerheriign sRdiEy ethomige, sodium-.
net.hod . and it he || . Fxa 'S t ;
R I8 aPaharr Lo fPotee St S Al 2 atkali
cgi_@ihll%fz&,de)squ(eng .et tiyhihml eyehba eitddy datiambaisilezdgde,

i chl agronet hane, .chlorqQformetc.), satuyrate
RS Gis1dazdde AR aﬁé? ﬁ%b?;n%? é%“%f@ﬂﬁhexgﬁethese’

Al i, lAar safessucti 8khybrebbeim chisapianylceatihe
tetrahydrofuran, dioxane etc.), nitriles (e. gt@

crodtanateni Isedéum phorphakes petassiyenhpmphite and the like;
| f-oxi (€@, i | £ oxi de_ 5

S iy ko AL 7Y ML 48 i ettt

det b siwi-greabetakédet anyl, tB6 hikehobsgdmiq.gmines such as

net hanal , et hangl,, 1sopr . al coho], etc. wat er, and
Eqkﬁﬁhﬁ&émlﬁﬁésglééppéﬁgggg%énﬁsgﬂga#%%efb#é4rFQéG%he Yike are
SRl AAlion of two or nore at a suitable ratio (e.g.

1:1 to 1:100 (a volune ratio)). Wuere necessary, a

seed dhsstagiousdn ofl $bebbagsed® BFhesedristggneiatipmbout 0.1

L AP I By e SHATIL 2 Bt aRoE Lot STADOL it 3 mon
éLacsmprurtet (1od) .a chem cal

While the solvent to be used is not particularly limited
as long as it does not negatively affect the reaction,
examples thereof include hydrocarbons (e.g., benzene, toluene,
xylene and the like), halogenated hydrocarbons (e.g.,
chloroform, 1,2-dichloroethane and the like), nitriles (e.g.,
acetonitrile and the like), ethers (e.g., dimethoxyethane,
tetrahydrofuran and the like), alcohols (e.g., methanol,
ethanol and the like), aprotic polar solvents (e.g., N,N-
dimethylformamide, dimethyl sulfoxide, hexamethylphosphoramide
and the like), water, a mixture thereof and the like. The
reaction temperature is generally about -10 to about 200°C,
preferably about 0 to about 150°C. The reaction time is
generally about 0.5 to about 48 hr, preferably about 0.5 to
about 16 hr. |
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transportation nethod and the Iike. The
"crystallization fromthe nelts" is, for exanple, a 10
normal freezing nethod (a Czochral ski nethod, a
[ODeaAPérature gradient method and a Bridgnan net hod), a

fZ ?ggt ltlg%% %éhtﬁbed%ayaglo eé)be\él%lalgg m:"t'ho?H nd amethod known

péﬂ_:Sget ln@d andsentih quishmfiase 2eni teaxy ovat hedy - aad bhethe

l'ike. 15 [0158 Preferabl e exanpl es of the
1ékedt ar| 2 ZBE TP nERRRE QU | HheE o4 et %g% BE2GE 53| GAThdPe

n l) &bl ( 0

cSAERSCOnk | 508 eTibifr R BRNEY, o EydpardnEOHELat in a
sbénpatathae @ée@Onmb dégﬁilvniy(aﬁﬂeqmgthhereesuhbnngln the
sol ution ate erat not qég$er than. t he
PrERHBF&t 9 e o?r%?§ |Wﬁ1? aBGc? Breferably

nBck8sdlE) and the |ike. The t hus obt ai ned
-crystals of conmpound (1) can be isol ated, for exang
by fi Eﬁarapleﬁ dtlwecyarv@tl%z@eaw &9alPgs i§eheiREHUEE zinc

&E&S@ al:B ew éﬁid Crs}’é& 3&;@_&@@ tRQwdsh XyhaYde,

raétlo 'S g Aer al Ty enplo Mor'edver, as a
tm&mhmdyﬂsilgktganldengndh@h&w%mkam ori entation, a

mechapj cal t hod tlcal nmet od and the H

al so @b iﬁngﬁﬁn@a@u@@ S T4 aa}rga 0% GATB I & O 53 488d varies
debkanad bA the Bbﬂ&eofnﬁﬁkilmt{ﬂr@la@drﬁn et Redgenerally
a%pg;elnafter to be abbreviated as "crystal of the

eAt tPnabAut oh®)mahs PRFETRRIY \APRIGH dRamPPtardmol,
é?Nlhﬁg?oﬁﬁoebﬁgBMnd'?IfAFe of denaturation even after

P& | ong-ferm preservation under normal conditions, and
i's 35Eammpéaelyfsubertrmn$xt£mmum&ﬁa§/caﬁaiy§¢y§pabelgsed

.al so supe in bjologjca roperties

PSR Bl dhinroaERIVSLS Al el D He il Gy, Retate,
t@i@(@i&b@ﬁ)zyl@fi&héé@&t@ﬂ@)’@ﬁﬁaplhcﬁlﬁn 00) ,afghlildium (II)
extrenely useful as a gharnaceutlcal agent. 5 [O 59]

qlﬂorméiepr EsEnpkipoEriPRaRY bPROSRRIIRIRG dﬁx%(to mé&fs the
%%%%@d H%EQE/EE g%tga”prllfck@l 'Erﬁfd%?dé I RPN 1 ke)

ana or a DSC fferenti al
aS‘ldiItrhlel’lgld{&| orinmetry) device (SElIKQ, EXSTAR 6000) and

the l%%gle/%hgoégghnt of the catalyst to be used varies
depending on the kind of the catélyst, it is generally about
0.0001 to about 1 mol, preferably about 0.01 to about 0.5 mol,
per 1 mol of compound (I-A).

Examples of the base to be used include organic amines
(e.g., trimethylamine, triethylamine, diisopropylamine, N-
methylmorpholine, 1,8-diazabicyclo[5.4.0]Jundec-7-ene, pyridine,
N,N-dimethylaniline and the like), alkali metal salts (e.g.,
sodium hydrogen carbonate, potassium hydrogen carbonate,
sodium carbonate, potassium carbonate, cesium carbonate,
sodium phosphate, potassium phosphate, sodium hydroxide,
potassium hydroxide and the like), metal hydrides (e.qg.,
potassium hydride, sodium hydride and the like), alkali metal

alkoxides (e.g., sodium methoxide, sodium ethoxide, sodium-
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The prodrug of conpound (1) neans a conpound which is
converted to conpound (lI) with a reaction due to an
enzyme, gastric acid, etc. under the physiol ogica
teandbtitorida, tpet$$summrﬁnngrbuﬁuﬂldasand toepdakd), alkali

whi,ch i, ted. t d, (I
Rtz 378 Reahce | he My b1 Jae st 0B f AR R RS 1de,

poltaeBilf @QB!E&EE@et&l&WLﬂnﬂ(d)l Yariy ﬂh)edmilkyaSI sOftthese,
due to gastric_acid, and the |like. A prodrug

adgnpéunatel) sahys beugh W%ﬁ%@wt@u b F@étlilﬁg
HRRETSEE SO S OMOME) (e 2 0 SHR o ene Like;

adhaaunmdtby aMprEdeagswwheaﬁrﬁDQyumntantﬂhmhmzude (1)
nllghlgﬁ gQ%{}ﬁé%ga?oa'é‘”%" atiiq(é, organic amines such as

t(rie@ﬁzﬂhhlﬁei)xalisgpﬂbp‘fpélﬁhé and the like, and the like are
yl ) met hoxycar bonyl ati on, tetrahydrofuranyl ati on,

Pﬁﬁﬁﬁéﬁbéﬁlnethylatlon pi val oyl oxynet hyl ati on and

terl 1fia OHLYLE!LENenglfase @ GUMAN QDI@HREAINY about 0.1

subj ecting a hydroxy group in conpound (1)  to an

tac @batitoA0 ambRy| prebaraphpsaborty | htiomhwuthdr atlonper 1 mol
.g. . a _conpoynd obtained by subjecting a hydroxy

3?6%HP°HD§ RE 5Ed (1) to an acetylation,

pal m weyhat ikee, spLopABOYd dbé Ofsedi Valmyd aldraicularly limited

succi nyl ation, 30 fumaryl ation alanylatlon

a r%@my|a§mlﬁo#eﬁﬁypesra%ﬁ%h‘r%ﬁ 2%ty . the CRassdRg
l%%d R rSU ?ﬁElBQe ah GRFDOX Yo P OF@ 4N eURARA toluene,
to an esterification or amdation (e .d., a
xyﬁqm@um@dohhalﬂe&eby habp@emahgdahrdw¢mﬁqb04ﬂ(ﬂﬁag n

(1 sterificati hen
BT fon 35 TaTHaRGReE iyt Bt r] 11 0n: g riles (o9,
a(iiéﬁﬂdl‘yt'xﬂmen@mt hhb 1@&&93;! &tBatsole. Pi yvadind thouirithane,
esterification, ethoxycarbonyl oxyethyl esterification,
tmﬁq@yd@gfug@pelapfil EREi hke), alCohols (e.g., methanol,

hﬂndz't‘ﬂ)éolik%)d' 9§9{>€5.‘c4 éﬁife%@]\f\;ents (e.g., N,N-
ester| i cation, cycl ohexyl oxycarbonyl et h
dﬁm&nhymﬁummamld&mdd5m39hyylauiﬂaxldﬁ, h&xamethMﬂHHQ§phoramide

t hese co unds. can be, produced from
RN by Eoret RB RrbiRCREr Saotect ~ THE Feaction
RUTSH A J.%O%ﬂéﬁlﬁ.g) aBBYtals0 b8 APESuNREIPC,Spreferably
converted into conmpoun under a phyS|oIog|ca

dondi tQ o, abheott dS50fGosd sr@amé@m FimeAksHERNABally about
Y h eytecal s I

d[?(:%l gn g#‘éﬁlﬁl &Qne%&elf%ggg%&%?ggoy %u%éljlaék?}%%@blyg ‘-

H ROKAWE S}PﬁEEth[adh@ﬁ] compound @hpg@mdbcg | 3sokateed tand

ther nd rodru t hereof are _herein

o T8 iy arbr e teE s pR BuaE SEARL 4T meang uch as
PsRSE M rd tieai)t ichcent@i€2bnThadeenpednde8f ptdssireseasilvent
i nvention has a superior, an adrenerglc receptor

%#ﬁ%&ﬁ#ﬁQHdcﬁ%ﬁﬁﬁ%ﬁﬂléﬁiaﬂqn(ﬁQQRNS Q%;%ﬁﬁﬁﬁﬂ%uiRﬂaQQNiranSferr

éﬁf%%ygodfg iRy Ras 3i%gl ective an 20 adrenergic

Fecept or- a gonistic action. The conpound of the

po B6ENt |nvent|on is preferably a conpound having a

sel ectjve a ne receptar antagonistic,acti

The SARATT S Ll drergiensecBp bReanPhpoRrLs & X

%éé@l’ﬂﬁ@r&:ﬂ&ﬂﬁﬁié he\PreseREa rofingNmafkagens stiken the

activity at least 10-fold or above 25 for an

aﬁaémqguceommpi%mavaw@natamé@serwpf oRICBEPABYHY IFQHP ©OT 2
t 0] t

AR A A e aBEF, 2R TRPHRE, By ' 0E protected

recept or antagonlstlc action, $§ decr eases bIood

pressure |owering effect and the |i ke considered to be
based on the antagoni stic action on the
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30 auk receptor or an receptor. Therefore, the

conpound of the present invention is considered to

provi de a pharmaceutical agent with a few side
wetheths. pF6i€8ting groups whickddine genesaady uhed in peptide

onpound of th resent i nventi,@n I .
CES%EEEFV ?é?g.skgé?ﬁﬁbﬁofﬁgﬁfyl?e?éé?égﬁﬁih % R prptecting
g#eups Eghabedraaseed HERGbt hiHeopbjaetiiviet ghmpounds after
ghospholtp|d05|s (PLsis), acute toxicity, chronic
thexirereyLogenot oxicity, reproductive toxicity),

drug- Ln ' | R, Y £oRN BGi p¥otectin
et o) S e A e R SEhpILp b ]
gireups, depusibedain Werstertiveldhiqupscdn Odggribovyaghesis,

sheep, y, human etc. r t
3coﬁ§gungﬁggﬁtHe‘%ﬁg§gn%yi#9?8995% Wg ggé%é?brggﬁer G. M. Wuts,
pRibar EReakbpeli Loyt entlers@bstdabi l i ty, clearance

etc.). /o0 [0164] Based on the an adrenergic

[0dd&dt or ant agoni stic action, the conpound of the

present, i ten.i A9 £ e ams

pr oph;%‘%?péggr b?r%%?rg%t%%#tg%a%mda%r energic a;néggp?g?up
imsdacicatedodingdagesupn avCaval slXwlrarhanye gnoap, (e.g., an
hanster, /5 rabbit,.cat. do bovi ne, shege '
At GeEUp; opeuRifprt, STy e it i REEBhyL group,
digeasakyli-sakudirBenal | %ﬂbﬁlﬁaséSg havigthd:oueirbeniylabyoup, an
tract synptom as descri

ed in the follow ng, e.qg.,
FheryCErPOnblagderP BERt gn %Iﬁo%ﬂé%%if%ﬂ}ﬁﬂg@r arg%ﬁpa,(e-g - a
. Y Citi oi ¢ St abd | Srdonol
PSSR Gibep 20T, CompR kL Sedonyd, axour
W.ingrya begeydipxyoerhanyli groupi eetick, Ithemayludneany a

I ncqQntj nence, urge uripary incontinence -X€e rinar
1?%“58'}%4%{;@ ,°u8nuPe§F§£Y§mEFBP%a| ae%%@éasllégfcegcn 'i’nu%galf)sﬁ of
wHidimay HeeRt isnereerudhtosher Exdniflies iofc@uidhnenbstituent
enhanced, decreased or mssing bladder sensation .

ilyde \roikARgey mism (sl & iHARFISE &Aool Ghdprine atom,
agg@xrlgog@]nge S, Unl BB nS! LEam bek. $p!41¢) P Dby eABrbony]

redm intermttent urinary stream (or
g nfd.tgent ast eeatyl gooubngappstpooRyRgreur, 2

hesi t an , Straining at 30 urination (o tr.al n ,

R I by o D er i it 2, PERRR) Snf Tt 1M The

hefler &t WiddtarueNsoMiesapsatol tessdual urine,
Fost-n1ctur|tion dri bble etc.), synptom due to sexua
M*kourse (coital pain, vaginal dryness, urinary

i nconté)[}ﬁ%glee(sfetoq_z k’hes¥>%§E%€EQHS 5PoBB! ¥6F OR&aFarboxyl group

prol apse oreign y sensation, | unbago etc.),
Penlidd rQan gldiyl groupover. guri pamgthyhcgrpapn an ethyl group,

bl adder pain, urethral pain udendal gi a _
% TR Hr ol ﬁi%ﬁ%??ﬁ%rgﬁsgP'pSiﬁ,b%% ViFE PRy @ tert
Bh€yl g8 tadlc .00 pienylll Gaoypl r actrpayd gyodppne silyl
(bl'adder pain syndrone, urethral pain syndrone, ,
poden cengi the like, each of which may have substituent(s).
Examples of these substituents include a halogen atom (a
fluorine atom, a chlorine atom, a bromine atom, an iodine
atom), a formyl group, a Ci-¢ alkyl-carbonyl group (e.g., an
acetyl group, a propionyl group, a butylcarbonyl group etc.),
a nitro group and the like. The number of substituent(s) is 1
to 3.
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) m@@n@t@@@és ang

5 syndrone, vagi nal syndronme, scrotal pain syndrone,
perineal pain syndrone, pelvic pain syndrone etc.),
synpt om syndrome suggesting |ower urinary tract

(gysiynction (overactive bl adder syndrome, |ower

urinary tract gnpton1suggest|ng bl adder outl e

obst r Bsanphestel thedixAraxyl Protechiagi §TPuPi naFyude a Ci-s

hra) a 2 a n-propyl

g% égu#f é %xanpleihgg'ééte (|%ééfln&d§ggﬁgé g nTRTORY
g&babetaﬁ 1dopb@pyr oo, Gatri-tngy ldigadosipi, c 2 tert—butyl group

t t bet h d t]
chgind opt npglayf' Gt (G qraetet Srerinte; S obeh Syl
glf%ﬁbgater? §‘t f@rr{\?l hyfsip) asia ,alS@lu@ar@mﬁ/ungtrbﬁp (e.g., an

and t he central nervous systen1d|seaseg
a[cfewlegamgpe anEU@I@U@@iéhéiqu/@fd? -Jea$ds 3y lgxycarbonyl

Al zhei ner's &ASSIp Rarkiynsan 1kvl-
98BS ngeutéggﬁg%o%géggiggggase aﬁ?{g!t(rophlggl0 aratiy
dagbehgll @Qb&p0$e3g(ALzS)berh-kmlox§giamqundx @roupoetc.), a
rarsasseghotn B bkralb RN, “Hufr L i R e,

[ ley wﬂ%h%é_»} habe e§§by@1@\%§w{§)l ve E&empmess ofpﬁhESe

I sorder, epil Esy, al cohol dependence,_ drug

ude, 2ahxlegen ekl (%t%k@r%ﬁt&q‘w a
C?Qnor r‘r%l ' %{% CX%?FHXHEaat VOS] &di; é”aﬁmm)25 aﬁ@_'é@lkyl
|gY| ow sex drive etc.), disorders such

gﬁbu;enbr@henqﬂvngupysheﬂmauuhqaiky@h@m@umeaveltro group and

tg%£§;9%%?s§?ﬁe?§m%?rs%%s%ﬁ%g%%ﬁ#§4¥?§)danﬁornﬁfr?;nof

ry function, disorders of autonom c nervous
unct’i on, abnornallty of autononic nervous 30
f unct |S<m:h BoBESEA NN PUPYPEL 627, DEAERIRGVER JF deriiown method
d€ @ 8 IIde d%%@qh ol 1ﬁm§?b@ecff{r§bé9&§§§L'ir?rOrganlc
dereht M ) carebrovascul ar di sor der e.g
$ﬁﬁﬂ’£ﬁﬂls hea’rBrH:dlagej,%ﬁa)r”ebmhtlenif @ryctl‘ih@ndand WheGregre, Peter

d | f
@2%@5@%‘%@% S0 T PanorEResLPRETD  SERE Like, or

Sgld Q&:’%hd@’ Rel-ersl. Versncepiad Dpatitestment with an

Iood braln barrier disorder, etc.), recurrence and

aetgel aiéoaﬁemmmﬁhuﬂl&ﬂirévééﬂé‘ér gadgagionpydgazine,
tm

e e R s s LT
ﬂ@w&b@tﬁmmmcﬁmmm phflépdsulr acatbteodr vekselike,
occl usion, disorder or abnormality of autoregul ation
ﬁ%?l??yu%ﬁ brain circulation or renal circulation

b¢s3) sleep disorder, (4) genital insufficiency

dlseases [for exanple, male erectile dysfunction,
dysspeIM1%hefabﬁﬂar%ﬁﬂﬂkQﬂeq meibodsi eBpnefempoung (k) is
estiye C S for.,.e igr I
SRar R =t 1 | e o e oh Semmes Ul ot ve "
eabmpls, Qi@hc_r;lazslcdlaeaise(e ajlr}omyalnotoyllpe:,lg: acid, sulfuric
gastritis, gastric ul cau by _ur.ease.
peddy j hrd ﬁ%‘??%cg?%#r?ébgﬁ%f)e lﬂ’}&%érl 5)6(3 81§, acid (e.g.,
Hel i sRbagt e5n Y| 8514 Stenaer@anilrfichicanean, t51uenesulfonic
post gast r ost ony di sorder, dyspepsi a, esophageal ul cer,
pand; eakhlic, acbhlonfwmdsis; atislemalgigsiggid, tartaric’acid
he hoi, d pe c t yat [

g £ By L Eahec T RatTRRE drast G Borhaamis et TUoh @
(s@)iliuﬁfl paﬁakgimoandl tiee giikel seldsdsired earchameitels such as
allLergic 20 rhinitis, con ctivitis,, astr0|ntest|n%h the
gPLEA YT, BESNEALEM 520G N ;ﬁ%&?s t PR e §!
psoriasis, bronchitis, expectoration, retinopathy,
postoperative and posttraunatléllnflannatlon
regression of puffiness, pharyngitis, cystitis,
meningitidis, inflamatory ocul ar disease etc.], 25
(7) osteoarthropathy diseases [for exanple, rheumatoid
arthritis (chronic rheumatoid arthritis), arthritis
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(8) respiratory diseases [for exanple, cold syndrone,
pneunoni a, asthma, pul nonary hypertensi on, pul nonary
t hronbi / pul nonary obliteration, pulnonary sarcoidosis,
l$8ep)ubnmag§«nwﬂ@awl &%, mﬁl@esthytluaalllnsmeumﬁthylamme,
oRFEHERS! SpicOlid TSN HIan0Y 00 AU

Aroni ¢’ o ve pu nonary i Sedses, “cou étc.]
t&ﬂkthaﬁemémbme,ddﬁcym&ﬁhéﬂﬂﬁémnmkecmﬂNus dlseases,
virus infec iou di seases_d Q tonegal o vi rus, ,
diRepRgEhs Ry pRRdL @Hﬁ&éﬁd\ﬁ% 1] eng I%}‘EeXlT(e according
tb'Skébh§éﬁt18ﬁ§Ptmé%ﬁb@'Sﬂ@%%Scoﬁﬁéuﬁ&'@i)'fﬁfﬂﬁﬁéﬂﬁéd in the

di seases, sexually-transmtted di Seases, carini
fpmmﬁnaasah‘@} i tobeen earlqgflhﬁucqweer@tado@@ @i §egagecompound or
oRfELabE e HaoBLal Al oel ! o i SRARES, LhgR! oS S,

nvaS|ve s ccal I'ous di seases, acute
V|raIIﬁnadﬁhaibﬁ;swhém)ﬁhnnstdnﬁanWG@hpaandngormﬂ|s salt in

Al DS encephalitis, tic sepsi s, .sepsi s Vi s,
e8&pt P& ERBcRDOBRTBEBNI TP dRaC R a?&cwowﬁgpgnﬁéy be

w8kl bs a(3Q)tcamnsighs 197 ieamRles, BbrMBk¥mplB] aghddd C
or recurrent breast cancer, prostatic cancer,
epenmplédipd santke, sghstef capamicdi) - -l ung cancer,

[ QI rectal cancer‘(colon cancer, rectal cancer, ana
cancér) esophagus cancer, duodenal cancer, head and
neck campetndcabfetheé phepdsfue; splvdr yethoaisGeran be
laryn ain tunor, schmannona, non- smal

%@#@tga‘nanéanesﬁléaaw 2 ctYP14RYy THREALLGY Jgpns Such as
reRSaka1ki9REYoRO GREELT1abidh ArohAd@odi @SS and the like.
utefri ne cancer (uterlne body cancer, carcinoma of the
ut er i HeeperoIRYUNGVEFly iduHawles @m|@@¢ycﬁﬂaé§@meéan%er

0 Li_gn
TERIaRREr, HONROOLAMRe AN o MO SR 4N 20
iviadaidiedr 1hi khemacopet ofosatmmaira [Ier;l Iaadcaanebe 8Btained as

soli.d cancer in childhood, Kaposi's, sarc KapQq
sdBodGmRTOuSES Bycﬁr%sngn%mm BP ittt W@lon methods
Kiown Peyt Qae, (e g' Owgﬁééﬁ@@tlérﬁ‘aw&ﬁ?ré%&rﬁctlon, column

| i posar conm, roid tunors of the uterus,
ccbmomb'loggaphﬁ, secepshatbimat it rkosar cdea, cgampéeoushen

RRESHEE LPITpab (4 St Mol ok s 4350 resorvea

faert ehder eoapyundt £ ya Syd drorepassegl ,inacoheound (I).

myocardi al infarction, unstable angina etc.),
peri pA@eaPPAACEL AFOBBE! Pkt %npr%%ﬁ%%gﬂé %rfgeaé’soé known per

Ruer ggr ndi $8888F1 & £SLLNOSH S A 1112 ROMRNAMTRALLEEY intermediate

i nterventi on 35 (percutaneous t'ransl um nal coronary

iangisggl,aory theTEApal darenetenprodesbnis ysukirgtad dwy optical
), in e

IS:eDrC?Lr%Crl)?tnart co%d%‘h% )cb 5 é&q ﬁffor?z;eé ﬁtg%%hsods tc% tgelve an

dpﬁm&ﬂwﬁbb@ﬁr(angloplasty, atherectony, stenting etc.)

or bypass operatiqn in otheg%gerl heral arter

 schere SeERodi 85 APEERSLsTPEOLIEIoR R dield method known
%kf AL IR %@9'an§rﬁkﬁibnaw9§é£§|éﬁé§llié‘@f&mlﬁé‘rﬁ'{gd a
audi'cation, lacunar infarction, arteriosclerosis
qrelmpl, catleo seltdodsi 8 énasyereamelrarcetmql WB'c(acute
Qﬂgac failure, chronic cardiac failure acconpanied
@@'cdngestion), arrhythm a, progress of
Bt reraadloeiaat iredilyagdelization method

A method wherein a salt of a racemate with an optically

active compound (e.g., (+)-mandelic acid, (-)-mandelic acid,
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10 thronbosi s, hypertension, hypertensive tinnitus,;

hypot ensi on etc.], (12) pain [for exanple, headache,

m grai ne, neural.gia and pelvic organ pain including

(bl addetapatnaeid, | (-) -taftE)iautdidmm(re -di-pbeseshylamnine,

| | e, ! di . 15 ig | . .
(&3 yirehareeheTaE ner GoETHER Ry A G PEE D A AEEn R AC IS

e8tayi $5 FULhER) SwSLER! DS Sopa3AWE byS oS ¥RdEceABnal

Behcet's disease etc.], 14) hepatic_ di seases Ee.g.h
reepastaliipanéondieghedr and 1f desiaedn &) nepitrrpdgpsion
Skaberst bl Jhepati godjseasesypte. 1, 20 (15) -

pa creabi ¢ diseases ?e.g., pancreatitis (including
20hcodraelpaotusatmétispdetc.], (16) renal diseases

[e.g., nephritis, glonerul onephritis, . .
g!onepupﬁ EP@rHQ?E?l?e$a¥a?%W EﬁeﬁrtQNﬁﬁéﬁongreOf is applied
t & edNuhAPabhysedh Y 8bS SOMBH | GHRLiIQNS is9m@aN (a chiral

di sorders including nephropathia 25 by radiation,
cgilapedi conephpepachyration; Inirheerdser Pheadi3@dses

e. d. n' [ L No ydr. , . ,
i e A e R
id spaddedsticohaashiral (aplimansyptlads ENARTRIGOVME. g. , '

ost t ranspl t 0 tion, .
R A FanbHL Fonal COFYeberiy GRRAY SRsiss

DT icsebdebyandi ee1 vessrl @41 hy@idt Oy, Ltd.) and the
graft-versus-host disease etc.], (b) abnormality in

lgtkera@nst idevedoppdbrbbl WABRBr PRBHRNT At s(9-€-g |
i-n.pl | et g | on 0 it f

YRSt ALEL P (SO AL Oro S T eno,

methiesiolendsepriopaneds eacatbhbodi Ve sciosi fyyoroacetic acid,

BN ettty el [on o U Lo R
SHNEOTE (Je®)., THl £hl €adyy b PRAtdHs Hrdmatdglebhy, for

gynecol ogi c diseases [e.g., clinmacteric disorder,

eennte ovalchigrilc 6ol ymne AUGHer | BBTShiFgEtbrlaw dri,

QAL AL 22086 G&Hmexcg}ssm?l REETBRSIHAL is used to
yndrone, pel vi‘c organ prolapse (e.g., prolapse of

fies iswparaltionf. t he vagi na, prol apse of vagi nal apex,

g{olapse of posterior wall of vagina, io prolapse of
RS TRREIe L Me&Od; seases where organ is prol apsed

from ten iR HReSH N anrdeemte ¥Weakepedi peprésafddainto a
nuscle (e.g., rectal prolapse etc.) and the |ike],

qdifstrrenmdniclimicdses py. ghemiepdi searbhengi by, an optically
§5%§é§ﬁ¥é%géﬂ%vﬂdﬂf%h %%Cﬁgde into a single substance by a
typical separation means (e.g., a fractional recrystallization
method, a chromatography method etc.) and the like, and is
subjected to a chemical treatment such as hydrolysis and the
like to separate an optically active reagent moiety, whereby
an optical isomer is obtained. For example, when compound (I)
contains hydroxy, or primary or secondary amino group within a
molecule, the compound and an optically active organic acid
(e.g., MTPA [a-methoxy-a-(trifluoromethyl)phenylacetic acid],
(-) -menthoxyacetic acid etc.) and the like are subjected to

condensation reaction to give diastereomers of the ester

63



10

15

20

25

30

35

15 (e) ophthal m c diseases [e.g., glaucoma, ocular
hypertensi on di sease etc.]. (f) otol aryngol ogi ca

di seases [e.g., Menuel syndrone, tinnitus, gustation
OhpetHer or iR i eSS dbimpeuud, i bebpert lysphagithest copound (I)
zo (g) diseases due to environnental and/or_ , .
hgscapSRFBABY Lf 3EPBPs FRLY. ComRanng AR aRsBPheFally active
aﬂ\'ii%f @‘gr énbéﬂ%‘dﬁ.&éi‘){ ol &t 1 $@Ya1dHHAT ed-d ajReeled &y,

altitude sickness etc.), (h) ataxia, rigidity, trenor
condeosaitipai reeatjonkinesive digstanasmears & fhe amide
syndr o 2 j ). sudden infant - 0

BUBa oF e Seitt SRRy SAPBrELFYELyVamg Shparated

Heartthebheandst Benvekeed [ 046 SOAMRg itdvere difseheesriginal
t he compound of the present invention i articularly
qegerYRdalY anci AR ¥RF Py b T 2SS Ras ﬁiy%&,sy tract

j15q8ses such as hyperactive bl adder, stress urinary

i nconti nence of urine, prostatonegaly and the |ike, as
wel | gesmpodndg (Lor maeber bphihaxfermrof razatshadts -of 35

these |l ower urinary tract diseases.

prepa 8ﬁy85ﬁgr9§iﬁam?%%ncoﬁgodﬁﬁ15F Fﬁ?pSFgéeﬁ¥
dAMaRNI1a7 aFEYnbe FaBympbusd| (T eparatyswed 14uel ias method
powder, granule, tablet, capsule, orally disintegrable
knawhs P&Fd Sehe | i ke and |iquids such as syrup,

enul SiE‘?{%ﬁu 1seolr @ReaRE LRSI PibhKEon method\irddae fDmethod
t he prophyl axis or treaynent of the present invention

afarctystarldduesd oby faop soaeéntional a ety 3hbr

exanpl.e,. bl endi ng, kneadi ng atko {5 1.

ST e 129 SAPCEnPoT AN b SR fi 4t n from

BEE Gidanc end thet hek&Q form of the preparation to be
roduced. For the production of such pharmaceutica

B? 'Qrationsz for exanple, reference can be made to

each ofnd Re. I 1enm 111 98 Rar &l-ofr kN6bPLEScA®Iis typically a

pharmaceutical preparations in the Japanese

it orh cop eildl L timaaad inoinosature tplephrbei ba Sfpepaturated

resent inventio y be .15 formulat ' :
BLE0ET, IO TR 08 HO MO B SBLUBL 01 By oF compounds
{ S@I wsh e Ndonptsk i iirgdegr, adablpe rpoliyspr i onfiposidengtie, redox
sust ai ned rel ease preparation can be pro%gced .

sle@l? drig k ©% HONSIRE T FoBEa n I Q-SRegifgc, for
%%%9@%%32% trbcg{b%t SRAAL A% R, Lhe1BKesshlihgVRsthed, a

e conpound of 't he present invention
vea ¢ eson epritidhg( o ditfifaisfionmmeshodae apr epachrpbrgis ppethod),

. l[ly 0.01 10Q0% b [ , 1
s OuPaES R AL e, MR, A5 pREBLAT BRLY A1 Re.
Eebmbive &P tHe sdiclentprRpdeatused include aromatic

hydrocarbons (e.g., benzene, toluene, xylene etc.),

halogenated hydrocarbons (e.g., dichloromethane, chloroform
etc.), saturated hydrocarbons (e.g., hexane, heptane,
cyclohexane etc.), ethers (e.g., diethyl ether, diisopropyl
ether, tetrahydrofuran, dioxane etc.), nitriles (e.g.,
acetonitrile etc.), ketones (e.g., acetone etc.), sulfoxides
(e.g., dimethyl sulfoxide etc.), acid amides (e.g., N,N-
dimethylformamide etc.), esters (e.g., ethyl acetate etc.),

alcohols (e.g., methanol, ethanol, isopropyl alcohol etc.),
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25When t he conpound of the present invention is used
in the above-nenti oned pharnmaceutical product, it may
be used alone, or in adm xture with a suitable,
wBbar maseuth&al 1 pe aceapkabkelvants esre fuse@xalmple,or in a
exci pients (e.g., starch, |actose, sucrose, calcium.,
cembboabienl @bl eTURDHARESate ae?E?f?bEFnHQ?%OS e(@: gy 1:1 to
S ch | Qﬁﬁ arb t | 0$€3eed crystal can
1h§§?o§§p€%€%ﬁgce Jpgée,ﬂ§§3§tg¥%?ﬁ§£tg | ul ose, Y
adbkgi becusedd, gelatin, polyvinyl pyrrolidone etc.),

lubrigants (e.g..,stearic acid nesi.u e
calciﬁﬁ?st%%Y%? L1124 %§<519m-8F |%te3FéHF§E(§%§$§le' 2
vapbeh YAt €85 baxyred hyd cedd D smbe @lethdd, ebcgps stream
diluents (e.g., water for injection, ph siologica
neihPAe, e®cIFS aPRRSE ERATH RN RGtHYIhE SEEMECFEs (e. g.,
t?aﬁ%@@%k%%%n RePhES SIN RIS 1 L0l orant, a fragrance,

a sorubi'Trzing agent, an enmulsifier, a buffer, an

i sot oMhe Agepstaillijatinh tfron ithe neltedilgar for example, a

met hods. It,can_be forpul ated 5 . nt.o_t li_d

nﬁr’%‘ﬁgr 3??85%“@uleﬁglé%gpg%;\u%’%&lfa}lnsgc g ae%u Ogig, % FSRppEature
Jrabliehs, me@RsH! £68d €4 CBri@fmaminetihiel)l,i Glizbne melting method
preparations such as injections etc., and can,be, .
(@dmones Levedingameihed o entfleatipg ﬁ?%i“?té’ﬁgé-/ a special
drﬁa‘w%%t &ng@hbg RLe{esalbyn b epdd ed- 11 du iR Hrst0 el taxy method)
adm ni stered as a parenteral agent 70 for topica
aadinthiestli&ei.on (e.g., intranmuscul ar, subcutaneous,

or%% or joint injection etc., solid preparation such

[ leant agent, granul es, powder and the |ike,

li qui braehads eSusBRPSESNCANEhE herysteel, 1 indattinenmedthod) include

and the |ike. [0167] 15For exanple, to produ an
3 mesdacdort dHEsedivpoangoBPOTHE IrrET.ﬂesléhta ElpE 6n Sogvent (e-g-,
%)ch%q%’le.sd SO a@nm%gH§HH§ , SHERSAS] 08 & oagiderhaMtiked at a

I Spersi ng agent ., Surfactant such as Tween 80, _
P tane tfe 20i ke, 1p0PY s aochardaldngs udle aesulting solution

GarboumEL I oo L ose 80U oL g el oo L 0 ©

ate'etc
P &sermatdn o d §.9- 0 wet Bpboarghersray1opy R 20e0) and the
etc.), an isotonicity agent (e.g., sodiumchloride,

Yefmi tol, sorbitol, glucose etc.), a buffering agent

(e.g..mGalg] ’ terobEals 8fPELASUSE ef1)( @ath be
sodiué?%%gg%ﬁgkggag%%gsgf n1ghgsphatéﬂégc.) ggd the 25
1 sdatederfdyy exampdet,i byl fplepacachoantiokheén}&k®ion is

obtai ned. I n addit.ion, .conpoun ). Ls.disp
t oget He¥ &ft 31 Xﬁ§§bF§$%€%gP% gﬁ%hgg§g§§§§n§£%$§%l?xﬁEYStal
Shd1 padks tﬁ&ec}idkaéxoﬁi—a:a@ diffeathebaoi swgeéheaally employed.
phosphol i pid such as_lecithin and.the |ike, or . .
Merktoebhas & Mathosifen Gegeyréning ERegCIYRATY yRFigp-ation,
4 | ngl epgl f PEREti€RE can also
fufe@bfilod? ol M IpALSITHEL PR Bhaftae
beenapeldned agent of the present invention can al so be

used together with of her phar utical ent s _
drug whiteH-FEstleP rcoggjr?’blpﬁlgg ‘f& ?Rggﬁ%&g o{r]rﬁp 0%1}1% S%Ove
hBet PEESENbr by b0 IR (hRfredhalftieef ky bef ebbedviated as

as a conbination drug) includes the follomﬁng: gzb _
Agemstabrof rieke i PReRbesention”) has high purlty, high

quality and low hygroscopicity, is free of denaturation even

after a long-term preservation under normal conditions, and is

extremely superior in stability. The crystal is also superior
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Insulin preparations (e.g., animal insulin
preparations 5 extracted fromthe bovine or sw ne
pancreas; human insulin preparations synthesized by a
igebgblogtogl neespent iechie.que dsi vgvBsghertéhba col i

(@Lg@ﬁ%ﬁgsﬁﬂ.tgns Il;r};cl]tzk?q'}el r?ri?%ﬁ L ZI ncexc?%gufn ; efficacy

e®beeksidRdethe) | i &ed . i nganirerfaaly mfe@mtll aki agphasmbtautical
10 sensitivity (e.g., pioglitazone hydrochl oride,
ages§li t azone, rosiglitazone or its maleate, JTT-501,

, [N?g ?55 YM 440, G -262570, KRP-297, FK-614, CS-011

a- gl ucosi dase inhibitors (e.g., voglibose,
acar baaethai greseht spegificts at,c t)he egdirdngdpoint means

e.g., phenformn tforn1n buf orm n .
té‘@ltf Hﬁ?EHFﬁgsufén% %I Bt % e, é‘ﬁckfencﬁt)lh EOlnt
@:;ﬂa(ila%ébdﬁ‘?faﬁﬁkgf pM@-P@(D@Iﬁ‘)e,oﬁ o arsgn @ﬁff&%&l&h@&aﬁbdﬁnlng
grycl opyram de, glinepiride ep%&g and other i nsul.in
@é@rremsgégmeéevécg (SEERfag| 543 efgIans de Like.

]T gllnlde or its caIC|un1saIt hydr at e, C]P 1
na

linide etc.), dipeptidyl peptidase IV 20
|nh|bmherp¢edgug bﬁFb@ﬁpbdﬁ&; (IPT rE@DS PBZD@BOEﬁd yhieg is

oni sts R- 58611 A UL: TG, 30

V%f’?d %&248?5‘8"&?3 ?f) YR P T et (B 0 bn enzyme,
d%'séﬁﬁl'cﬁ'é'cq@ ekéc), uﬁH@ﬁpﬂ%y;E}@ﬁdsﬂﬁ?lcﬁljmﬁHﬂhaicﬁﬁﬁtlon in the -
I nhi bitors (e g., vanadic acid etc,), gluconeogenesis
lipting bedy, ( &hgt, 1) yeogeRPRendHERiHory semverted to

dMURIHLT & %V%@%@Egﬁéoaggaé@f@nl N DIOrGh, WA S,

an1agon|st i um gl ucose cotransport er)
dtthi;biat aosploang. theIhOQS e®nV¢r‘a¢1@ theconmaund 30I)Agant

fo reatln d| bet i c conp |ications dos
h¥ YZSE ioni-bi 8r§°(g ri¢ ofPEdt 2779 &y regﬁ & ggrodrug

FE Rl Z?pﬁbgeﬁéaé,ccﬁmﬁ@hﬁﬁtﬁta(ﬁwﬁ 8@0)subj ectlng an
m nal f est at (ARl - CT-112 etc.),_ neurotraphic
AR OIIF R, ¢, cmpoun# 81 ktk0)an Ay IHHB 1 Grikvigtgon or

s eqien r BiNgptained by subject
é%bﬁéﬁgixﬁ% [ azgllgnlb¥o§?§§8%ALT 76%%ne ﬁ%% %ﬁﬁ:ﬁng an
aciny gmomem soapengdr $I1) etg.an téiortdrowaitd cet,c alanylation,

S5 AR, (e id SOuEL: Sl gL

dd¥HdNHliad cehokestanglireyathegist{eng. ,
pr avastatin, sinvastatin | ovastatin atorvastati n,

By xmektdy ine thadahissy apiivaspyLREyRes Ay {2 20y and defi kim
g\%ﬁ]bastilcgﬂ: e 05 Lhe dd 'g%%).mdsgﬂﬁhgﬂgdsﬁ t B@S$fecting a hydroxy

ors or |brate mpounds “havi ng rlglycerl e
yovep | g asipoumd( €1g. foberaécpiat éoncl afkpraition,

Hg}i}fg%é bé&]?ae %‘Iénré)g Ib%rr%tt%o%t C(e) gar,]dat Iggmkougd cgkg)%alned by

subjecting a hydroxy group in compound (I) to an acetylation,

palmitoylation, propanoylation, pivaloylation, succinylation,
fumarylation, alanylation, dimethylaminomethylcarbonylation,
etc.); a compound obtained by subjecting a carboxyl group in

compound (I) to an esterification or amidation (e.g., a

compound obtained by subjecting a carboxyl group in compound

(I) to an ethyl esterification, phenyl esterification,

carboxymethyl esterification, dimethylaminomethyl
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10Angi ot ensi n converting enzynme inhibitors (e.qg.,
captopril, enalapril, delapril etc.), angiotensin I
antagoni sts (e.g., losartan, candesartan cilexetil
e8tEr) £i A LhAM ANt AGRNIK el Byd. esBBRE ML pabEen,
ni fedi pi ne, amodi pi ne, efonidipine, njcardipine
ethexycarhomy Hrsetand asfeniifisationg 6Phﬂh?fb§)§£i ty
agent .. . t johesi gy _achi_ esqc
BT feayietm |2 L o pLe ety
ephepi €1 ghtiton Si dyt Yahdng, oxanfeepoaydrshydegahphef hpakbon and

mazi ndol ,. ph I | am .- .Cl ob
RSl PR L SRR AT B L o
c%ggbégﬁﬁbéﬁée& ef fom GemptRddi3,( IPR0H86 lhe hodlkd&n30%Er se.

677, AZ40140 etc.), anorectic peptides (e.g. _ . .
| ept i A, PONFFUE GFoF pgaemdot(TdpArY FAEP OPY %?%.“ﬂ}lch is

chol e t okl ni | 8t5( | Lntist, i s
LSS50 - R e g ) A ccon,
sGGA- 236+ hAFEXEA 861 1 MY - 16 SOOK U 348 KAZHATEHe (Rgvelopment

like. (7) Diuretic t_ Xant hi ' [ .
o $BBFBAFREES6aT B S0t T T} SLE L h dtp P BEE ear cPi P399
123?'0!,0%6&%1%&9-%3; titkerAWe gHEmEN ations (e.g.,

hi'azi de, cycl opent hi azi de, trichl ornethiazide, 30
Wdldchl or ot hi azi de, hydr of | unet hi azi de,

benzylhydr ochl ok ot hi azi de, tizide o
R N R e

" Herednafipirr ebdllact dmelyt abboneeiared et . Yohee mapwpeuad of the

anhydrase inhibitors (e.g., acetazolamde etc.), 35
RIASSSheRYERELBPf onani de preparations (e.g.

gyt hal i done, nefruside, indapamde etc.),

azosem de, isosorbide, ethacrynic acid, piretanide,

buret altiedecrponosentdehet pregeyt ChavrRHEMPER e SAPEFEOT v

%&lk r{eatglir&,g r%g:%gtl:%r( SnagofYStoRhosPham depdfigstamge the
etc)’” metabolic antaaonlsts (e.g., nethotrexate, 5-

iy aF lthet prieseant ihuentient has ot i osldatigs o

m tonycin, adrianycin

DA AL oL ) o DL Vol AL of e

%i‘ A T hveraliRepliat ibRe reraBR§i decefourdingvinese, selective
-fluorouracil derivatives such as 10 Furtul on and
wﬁoaﬁmenet@hcax@cgpmﬂxyanﬁngonistic action. The selective aip

adrenergic receptor antagonistic action here means the
presence of an antagonistic activity at least 10-fold or above
for a;a adrenergic receptor, and at least 10-fold or above for
a.z adrenergic receptor. Since the compound of the present
invention has a selective aip adrenergic receptor antagonistic
action, it decreases blood pressure lowering effect and the
like considered to be based on the antagonistic action on the
a1a receptor or ais receptor. Therefore, the compound of the
present invention is considered to provide a pharmaceutical
agent with a few side effects.
[0163]

In addition, since the compound of the present invention

shows low toxicity (e.g., cardiotoxicity (e.g., human ether-a-
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(9) I mmunot her apeuti c agent M croor gani sm or
bacteriumderived conponents (e.g., nuranyl dipeptide
derivatives, Picibanil etc.), imunopotenti ator
g@glg&ssaégaaéadgénée(HERGj enthilsitoryb axthiviayhyl | an,
krestin etc. genet | calgy engi neer % cyt oki nes e
W@P@éﬁeﬁgowﬁt EPTeHR) ns2PYES &S YcoFanlc oxicity,
f 2 PCY R 1elely interaction,
g%%ﬁ%&%iFFEg §e%958ué€§?%r%%%|eteﬂ etclﬁpgnd the |ike.
q@xmgloghaseltyk phototoxi¢ity et o)., drte gamefosr sedelyo
Theraet|ca ogni [
é)?lt gﬁl fral" m)%el gg'o(? clznl?%“llécegl "irpéfééc?fa%tes%er, rabbit,
JFQgelger @aelder;l snéepsSmc(nekegy, moegErs tatad . )acet at e)

[Journal of dinjcal ﬁa vol . 12 213
1994) MoFECZEFopFafi a@maware &t e qrgsert 1reHtTon is

slugaté'ﬂl&dr iRC @Ba%beeklﬁét%@r C<$Ut | £d sri{ddig ialgvelearance
ference 15 applied to both) at netabolism
edrpl)i.orati ng agents (e.g., ei cosapent anoi ¢ aci d)
[[ r't]ish Jour nal of Cancer, vol. 68, pp. 314-318,
growt h hornones, 1G--1, and antibodies to the

CaChe;ﬁa%‘ed QQUQhBQaf_@(Hdﬁe%e%@Qb: ascépboa, ahtEgoniitﬁc action,
and oncostati n M 3 Anti i nf| ampt or

o g $e A8 s a drug for
themmpreynd @ t&@xaﬁéﬁﬁ EohBVRRELYD LD as a drug 1o
‘J.'H/eaéﬁr ﬁ%@}l%x:&ygl oq}g ft‘t@ﬁ@ bfhém{t&{saﬁﬁeﬂerglc receptor
ke opro en, | oxoprofen, neloxicam
v Fimtiarhmi sealsesoinbmanBRas 0Xe bd et cmcyu%sml THe |h='=1€ttsterr
3 2) O her yl | nbi R
33)%1]’5 ,ﬁﬁt’?Idegét b.o)v,l nSer nggégeﬁé}rlg on pr oﬁrrg%?cng
akagsid,e. 9., Y-128, VX853, prosaptide etc.), drugs
acting on the central nervous sy . 0., .
éhk|%%ﬁ#%é@ﬁﬁ?§3%ﬁéﬁcﬁsd&é??ﬁ?ﬁnﬁﬁ8g1§§+$gl%&%I?*ﬁ?ases
Ay LA %xfﬂdé@yettlr&%t e?ﬁ@%@m B8, dE9XEPhEd €16 the
anti convu sants (e g., i ne, carbamazepine),
ot 1ew ityt revgs ,dm@ga(oélg’e bﬂrésddea_sn hepigncRE9$ el F ne

rece Jﬁ%%iégﬁ_gidczer(s%&%.ﬁaég%s%%%as eEHQBHf{: ﬁrégﬂ:&g@.{s etc.

am'ne

Sﬂdﬁt@gé O yng g - (,daty’ta'ﬁfwjtmlr)lnalrlydcﬁlreqﬂeneyupnad:Euﬂ:Da, urinary
inhibitors (e.g.,, fluoxetine, paroxetlne% arcotic.
%@?@% ST InRSHINeSFe, GRBACPECHBL BRT K gUAT SR Einence,
efddhbideRA Uptidk® LRRhRIFOk 8cobft Inence,
%ga I ne a2 receptor agonlsts (e.g., clonidine),
énuaésamal@gﬁﬂ&%ﬁdkeqpureﬁapsaﬁ©mﬁﬁnu9ﬂ§térhnRFKaSQCQPtlnence,
|b|tors Y 333531) nx S
B)énliﬁjdﬁl%%%pfrh in né:sep,h h%%ttdee?ésgg%l%ﬁg%g? o£em_gss:|_ng

Bﬁagder sséfiened o )etcd.o)p,arﬁdminfm}:egtmttomgcﬁweaksu(:engry stream
aponor phi ne), dopam ne receptor anta ogl sts

rﬁaroﬁé@wd%tsea@err otRIn 1 Yed@tors tEG 6 <0< EBES’F?iﬁg stream),

8:?9 FQPEGh ! M Bl rrdU Y Rir8MaryS 8kQkaRl Nokee/PEBhittent
sts (e.g., cyproheptadi ne 2 hydrochl ori de,

shdaambtrmn;dls@rpmskpqnamﬂnﬂ«xqnﬂhngpgm§y0e gtraining at

amn mal eat e, . fluoxet His
glrégﬁ Ilﬂlaug?ﬁgsﬁ‘?%]g% %) Xt ﬁigzlgfﬁg:%)ﬁ%zloﬂg) éor terminal
artbphel i 8eey) £ p@@ﬂrﬁlc’c&hritﬂaﬁptm}iﬁoﬁc k(lsegsagelﬁt gesidual

(e.g., tamsul osin), nuscle, relaxants (ei% %
grény, POFhsBiGRLERERIRIABHINS £X% )g. pron dud €8 sexual

intercourse (coital pain, vaginal dryness, urinary

incontinence etc.), symptom due to pelvic organ prolapse

(foreign body sensation, lumbago etc.), genital organ pain or
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25 nicorandil), calcium channel bl ocking agents (e.qg.,

ni fedi pine), agents for preventing or treating

Al zhei ner's di sease (e.g., donepezil, rivastigm ne,
l@ﬁé&nhh@ﬁhﬁg)tr@@enpélﬁcwblddﬁﬁﬁrpplaarm&m$hmas desease

(e L- dopa), ., agents for.ﬁ{eventlng or treaal g. 1vi
pﬂﬁlﬁpﬂaﬂaléugﬁaévgdﬁ(%l@r 5¢ in, pelvic
p'A' VEU‘G; F%eﬁfﬁspt Qfgéﬁ‘hélb'llﬁrﬁal{ye t&acﬂowr:mt RYAdREme

roch of i , proton punp inhibitors (e.qg.
(baaddpmapehe Smnépom@ol@yethWﬁltnﬁkﬂﬁﬁﬁﬂdfqm@enP@dendalgla

aspiri.n, cil ost ) t
&ﬁ?%&@ﬁlstgglﬁa%n§¥na¥&§$ea TNy %1\§%¥#)%ghq§$me’ perineal
pasadgiyhdrome, Zpdbvildi pein| syndrshaest ey rsypipte syndrome
agents of 35 treating chronic obs ructlve Pulnon% % bladd
SHiogesse89( $QMREL EFéParytH%‘E‘fo‘gY Hriofiteloveractive bladder

sgé'xld}%‘nleas l%w%@dugﬂﬁaky k@raé@ ptom sudf¥dtGhe) i1eddes

ents i nclu for exanple, atropine, ‘scopol an ne,
dnmiwtr@;msrwuctrlopl eta te, p@wunp@nt@r@\léthbaﬁyls gurinary duct,

propant hel i ne brom de,
eﬁggt3§ %?éﬁide, nmepenzol at e bromni de,
(f?_l)a\ﬁ@t%ib%,ll@ BeezapeBe[fopr akamplem @xmm (insulin
trlhexyphenldyl oxybut yni n, | verjne, r|f naci n,
eRanEiead; ﬁéabﬁéﬁﬁvegﬁﬁget%Fo§§?®£+%?ﬁiﬁ?%@ t

zfg‘ESLrﬁgJ gdlaﬁ‘é'i:‘i@ RecsHbH3t SpathPPOlBIBAEi c neuropathy
rom d homat r opi ne™ hydr obr omi de,

emjr,l )openrlp@llaaeei wmco@m splesaneeavoRas sty deigomimstatic

Iﬁggen : Ine §%9%§§253§ng§cﬁiéﬁggﬁ¥orI%egy% 1 er odi ne

¢3Mtdéﬂﬁtaﬂ(hékv@®@ shetkikdispaséer fbby exatpienin,
proplverlne dari f enacin, tolterodi

e
AT IR RARORS VG I8 <8P<E S81 5t bt EBPITRL LS Oissdse, Down’s
M&?ﬁn'ﬂaﬂm@{s%ﬁlsowl%aseol teEadl Pl LALTAREE @ Sedse,

tion, acetylcholine esterase inhibitors (e.g.,
atigtti mpphies dakeradngciliegolsike (85R) beHBQ‘éHHQFQﬂl?‘d}OJ‘Iea,

%)P%Ig?%o‘{ repgelgrtolpa\}: nlt Seosuckiel g%%éﬁ@%%%ﬁl %‘tﬁ diseases
@3@9685&1%;&&%&@,) depRE44180, Myﬁ5375anym~s3aaéeuroﬂs,

ZD7944, L-743986, MNMDL105212A, ZD6021, ,NMDL 05172A&
caggEEive DRUFPSIg: pepic gisorder, epilepsy,

%E&;W&II odeg%mdc?e JJ&fh ¥Rl e ntidekeds s RRRe 106 148x £66s s mental
I ne er

a quin ‘ivative such as SE-414240 etc., a
Pyate) oqawtmrmlnammaémt\ye SYCAOEbYRIR25B27U0S cerethism,

%ﬁeUdOD e %ﬁ?&?' ve Sj_%g)g %%7%@%%%4%}914 disorders such

é%’éﬁ@ﬁél né/EM@§7§ys€éIﬁ4iﬂdeper1pla@ﬁabtﬂneﬁse sditsorders (e.g.,
GR100679, DNK333, GRO4800, UK-224671, 30 NEN1%376
hend ObDFumayr PRt damSor Pradd eRemRy gispeeerp of sensory

Egﬁc@:l.&rg”bz%m(ﬂn@flt § her %@H%r@t @A ohl, MBi8bribes of
compoun present invention and the concomi t ant
dngnomlnomer@@ms|fnmnthnuiahm§n§@dp§Wh@foﬁutﬁé0mlC nervous
?{u?gglonl nv\vlr?ﬂt)iasnh 1n]ury etc.), memory disorders (e.g.,
senile dementia, amnesia, cerebrovascular dementia etc.),
cerebrovascular disorder (e.g., cerebral hemorrhage, cerebral
infarction and the like and sequelae or complication thereof,

asymptomatic cerebrovascular accident, transient cerebral

ischemic attack, hypertensive encephalopathia, blood-brain
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35 pharnmaceuti cal conposition thereof and the
concomtant drug or a pharmaceutical conposition
t hereof can be adninistered to an adm nistration
bawkiieet askordéanests)y, @cumerhe add segteled af
different tinmes. The dosage of the cqncom ;Cant drurc_it 1
crugbBevaasERt AT nets Qe iy -0 IR dos EYEPFACal P -2
sgﬁ@‘éamgg.dsﬁﬁ o Ofi ve BPRKORIHAL &l cTRIAG! oF dapepdinging
n“adm ni stration subject, admnistration route, |
aditsgaseépscehbi hat ¢emt et néwvdusgystem hyppggnction after

adm nistration de t he copcomn t_ . dr [
bRRER BAPaR| JOPPRT s oLt m s oo piferiality of
ahvergLoRtasd abel Copceni hanin driigudnity oneed trenbé

conbined on /o adm nistration, Exanples of such

cadmrsiPat PER- hodel eoR| LHRPTIRF f ol | owing: (1)

(%.‘im?%hittﬁt iﬁguf%ié‘iéﬁ@ﬂl &i e Lhad At ObbpiRedmBY e erectile
si'mil taneously processing the conpound of the present
dywfemicitdoner dgsphermbaeuténale caspdstl iigsuifdcdencangtc- 1,

t he concopitant 15 dr.u 2 i ol S iy
(a?gm a?’g??gi‘Y%ntlé?c? vé)l%anoess) o&oﬁgé{gﬁlg?;édnérg?‘t?ﬁ%e bowel

qh fibempE 889Nint SyENté ot ©%a e pharaeeditviecaolitis,
conposi tion thereof and the concomtant ,drﬁsg or-a . . ey
Gredniec sdsease  cahpBEMRLShY t FerBof , IFHT TH iy 835t © uicer

r p b 1 $8NEe ALWA N S drdtricQfhtiivd Bacteria

e?%%%?#ﬁ%?’ t?gtgiggﬁ %?E?%‘sﬁi nds of pgf%par ae?%bons of
tehey .GoMedundbetteepplesenetEnveng2 BRC? GRNCEr,

har maceutical conpositio n 1 4.ant
e R e S b o
prRnerdnan isgpababeal popypduckdlebythhes sayrehemorrhoids, peptic
adm ni stration route in,a st i\%gered manner, (41.? oy h
BhGRA 1 didaaE1Pnaddhlfisl Fat FOHEHPRY ot RGP ILon, dlarrnea,
S SRAL A AN S+ ]t,he conmpound of the present invention

or a pharnmaceuti cal conposition thereof and the _
t®Nn ciomfi teanmta thmyy car ad lphgicadéaecreas EbpposFampie, allergic
t hereof ., whi ch _have .heen se t.ely. pr.adyced, : :
¥ e G H ST A S r%ua%%l%l{tf)%g%inieagllregﬁydn Rgtlinosis,
Aol s Of RGrRrapdisgt heepesf pbertaspsunorofichiieis,
present invention or a pharnaceutical ,conposition .
e FR? F? L HHPR h & LI HOBRT Yt P&FG@%Fa‘al}Sﬁggﬂ‘ic%%%%%ﬁ‘umatlc

(ddom t o ihees, sgRargheivis, cystitis,

%?gfuce%%ﬁ&/ |fofergsgnlt%ad%% %?\gfgﬁgtg?on ?outgltsl,gi n a Y
séabyet eth mnnigrt (eemp torad wictilerr diseasenetdel or der of

e 35 co und af th resent. d nv ' or :
L aRe oAb Sl 8 R g BBk rAeunacola
§8ARPM { &Nl cliF it Orrieypldoire authedlt ispppasthrbhis deformans,
thereof, or in the reverse order) apd the_ like. The
thapaabeiddryetiteiof AHEWOFRNSIRd GPRPRBa)r 858NN 0L cells,
LONE nﬂ:?@t\% e | RSN AN r A UG tiembhaceanbbBaébpenia,
agent “of the present Invention can be appropriately
sekeotiedBelrpet’ts nij seadde mdichimyeldtiion subjieudar tissue

dm nistration rout di seas and the | : :

L SRR D S e S
kLA¥eatHoat&N] J he conbi nation agent of the present

i nvention varies depending on the formof a
$BepaeaPibAtoBNI1EeATeY FrUmSIEERL0. P10 SYBE RISy

g?‘gp@?gg% %gmgbﬁlﬁoﬂaff M%n 1, hefilmonary

rom ab 510 wt % based on the ~
whebebpyppimabaon. odbi féMat2jon, pulmonary sarcoidosis,

pulmonary tuberculosis, interstitial pneumonia, silicosis,
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15

Wil e the content of the concomtant drug in the

conbi nati on agent of the present invention varies
depending on the formof a preparation, it is usually
28008 abepi rdt Sy tdi ot Hynpireher, abhyohionphbbuuchive

to 50 wt %  further 20 prefergbly fromabout 0.5 to 20
PHLDPNBEY edt BPATFRY vﬁﬂﬂ‘ﬁ‘ r?rté:pgr’at i on. While the
(§§’nﬁﬁ9éc@£oﬁ§ed§é@é_ ddyegisuGh RetGalk aisaadethevirie

In the conbinati on agent of the present invention )
indertiodepehseasedrduted civhoFieda ey Sy 6RL1pENF] virus,

eneral Ly 25 o] 1,10 99.. %: _pr:ef a

5555 W bpEaliathe HHE o e A g Lot eubadls,
bScierak 1 confest soand bee esgd 0\ekufadrl vi-idiavistid&lced diseases,

preparations of the conmpound of the .pr.esent .invention
AN fePREHEBR £ anbe Lt T2 o iR T 1&3’%&%&8}%@5&‘56'

sderenRdicngulgat henkibdi Gis tdescmounditeirdulespkesentrasive
nvention of a pharmaceutically acceptable salt

sttephgdbcoadri ninfeat ions réineaseymmdthe dgeadt epaepbatitis,
and the lLike, it | a B - . .
ey sy et oheriag Cla B BTy dRinalifds, pEBcicenia,
SEpdi@ ,bedps35 yeaght/ daypt horsherlef emaldbexipowhodkz toxic

4 nmg/ kg body .meighi/day, as the compound of the
SYNOEPBREI 6RCFdr or.al administration to -an adult

ﬁgi)! QN Wi [$bresgatpl 83T Yrifeop) imentssatiid &t eatur@ent
adm nistered in about 1 to 3 portions. 5Wen the _
Iptemrstacemcesal PEORBOSILEI BANGET t HRAHFERAIHLC | GRAGTRTG 0 FFSETLC

a _sust ai;ned-r e Lon d rd tal
Qﬁﬁﬁﬁﬁdi&@ngnc%hggéVngggﬁgégéa?eﬁ?ﬂégkt e é%ﬁﬁ%ﬁﬁ%?ﬁﬁ recta
ddifcdyf,esentl icavieetr) pnesdphagesf camgedurduodenalf ahnapr, head
rel ease, subject animal qof adnmnistration (e.d.

AR GRS HERRRSE) 62r 5EC HONGEs: GHRAr Gy bangsin

Lo fid) addhs | bkakn aafoadneheannéna) wdj-aaial Fafell
parenteral adm nistration, for exanple, about 0.1 to

hboutcagemy sokliheeddnpynadcancere bt EREMNARFREeNtFisHey

20

25

30

35

IS designed tQ rel fr adm ni st ;
R T or T3 ST o SR T O BORE" of “TRE: caki ] Y
g PR Ve e i9Rimas wath thkatitietrinausesvip) probkeyscaicer,
side effects. The daily dqgse as the gonbination dr £b nt
RS RO G5 oy SRy COPCSY npt OREDIAgRT! gt Toma
Xfﬁ#ﬂ%méﬁ“héﬁﬂ%ﬂéﬂﬁ”ﬂé&dﬂbm&betﬁybbﬁatcéﬁc@ﬁ, bone tumor,
adm ni

stered, tine and interval of adm nistration,
Penpegiona f oraaduliEof iremee KEkd508R T ERER eB et @ afancer,

r ration, Kkinds 0 i I-ngredig et dy i
RAECS.PAASl: £ D90 gl YaoRRg" 89580 fmaP! ool Sacons
agditsd shy AImS), maxldilarydasage,i fibeons bfisthecytoma,
concomtant drug is generally in the order_ of about.

B DOV 253 DERR moE DR BRI OB L6058 TE BR800 AL o4 gumeTS
g??@ﬁ§r§§é¥éguBbé¥%éﬁ¥§§tdﬁa¥‘d%t@@%a&&omﬁ?rcﬁoh@rb@dycoma,
0

wei g mammal s, which may be administered once a =
dapcerois mewotheXinmaditingsd Fochi a8s Llgudgpiap oiegdgkin’s

[.n adninigtefing the conbination drug of the present

disease etc.],

(11) circulatory diseases [for example, acute coronary artery
syndromes (e.g., acute myocardial infarction, unstable angina
etc.), peripheral arterial obstruction, Raynaud’s disease;
Buerger disease; restenosis after coronary-artery intervention

(percutaneous transluminal coronary angioplasty (PTCA),
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30 invention, it may be adm nistered at the sanme tine
or, the conbination drugs may be adm ni stered before
adm ni stering the conpound of the present invention,

dapdc¥i6L8aY eESPond iy G fctsimgggecad , adoent shgagton),
the time interval varies depending on the active .
reRgeRarent 3T ERT RO ERAATH SdY, PYPRSPNIPEERbACR5 BRTrenosls

a%@a@dﬂ%@éf%éﬁ%&éﬁ‘(éﬁgfbpfé§tygx%ﬁﬁh%eckgm&bestenting etc.)

i nation ugs are adm ni'stered first, the )
otohppasd opertdeiqn esermthew aadipheray BETaPH nisEheREC
1 mnute.to 3 days, preferahly 10.m .1 da L e
CBFREBFaB 5AEo T T 1% O e RSt eRT e ghia ete-
m¢eBRF-Aati op dhtesmitiedtheclenmioud cof, theubapr éafarction,
invention I1s adm nistered first,. the conbination dr

AFEFTHESAURTAPSE ef@ed 1 MHIRRCIT L AFAP, el er 88F9%§g§ailure
(ggﬂtgpcgraiacn§%fl@f§fQ£ﬁ¢5ﬂ&é£EéFdlakpf%ihbreaﬁbébmpanied by

mni stering the conpound of the present invention.
cbhegephapmhceatrbut hnbaposredresofoft keheresederotic plaque,

: ti o has. | ow. t oxicit ' . .
thFFTPCarAY | JYPRTRER® 1Y B R e IR bin AEP S Lon
e®lce jsuperior in the absorbability by ora

adm ni strati on, thgi can be advant ageously used_for g
@24l ppispadfari sRamEkanpherdachol BRITRIE Sy SEETAL91a an

. ti o | ai ; P b : i ljowi ng by
L R PR L e D e i on

(BRnplesiandnExgésecaras al f & aewimzl e HoeMagen kd sease,

resent invention is npt lim ,
B 0UREa PREGPSPTRGTr S Berar el i Ty m iy Esratap
iy theveat geawvikl Gnlybt ipas usebernss tondJoquen’ s syndriome,
the foll owm ng Exanple, HPLC nass spectrum (LG M5) was
Beheal &d ddseeset BECH dF | owi ng condi ti ons. measur ement

i e t 1t 0 uf a . .

0 s Se e D TAg [ onetiEinty DLty cironic

Hepgtispedd Idigquhdsdkr ofmteyshphyahebepapeetdioirasas etc. ],
- 2010A nuf.act ured SHI t) :

W S TATanFASPrEd £y Gal o ST TLr baitsl 2 ing

G SHITE apak i618eb6: 120 manuf actured by Shiseido

Co JoLid, 15X35mm or Develosi Comby RB.S,.,
OLO XIRINAiRGHFeE CRefircaPSBBIItLEd. JEIRSBHONEPRILLLS,

SRR ST S48 ot miczommsicesi,
drcael vt ied AEMpddetaduiionssi, | erganedigsrdendi thelegine neplgppathia
é@rkéé%%%{gé?“dgégg%gd n%p%%o%k%h&SS%&WiPN

(17) endocrine diseases [e.g., Addison’s disease, Cushing’s
syndrome, melanocytoma, primary aldosteronism etc.],

(18) other diseases such as

(a) transplant rejection [e.g., posttransplantational
rejection, posttransplantational polycythemia, hypertension,
organ disorder and/or vascular hypertrophy, graft-versus-host
disease etc.],

(b) abnormality in characteristic of blood and/or blood
components [e.g., enhancement in platelet aggregation,

abnormality of erythrocyte deformability, enhancement in

72



10

15

20

25

30

35

B 100%, 3.00 min (SOLUTION B 100%,3.01 mn (SOLUTI ON

A 100%, 3.80 min (SOLUTION A 100% flow rate: 0.5

m/mn detection nmethod: UV 220nm 5 ioni zati on nethod:
18hRr6EVEE ddmasivdanigatinerearihad pEbedt vhacSptay,

| oni zation: ESI) (Preparative HPLC conditigns% . .
PPAYEHENEBI 2 oW B, LOSHS + p GHTPEEREPE A ERPhYt 1 anemia,

dEES%ﬂiﬂé"cé!& HALG yas el loRdiurden thadtehkoybng),

conditions. 10 instrunent: H~gh-throughput
mpilitipleanyebopyshemtmnuf act ured by Gl son Inc.

col umm;: cel pak C18 120, 5- . . 20,
(P BeeoT8at s it g Bigricke¥iciti¥prdetln
gE¥dresphel et 8l Bcdit SAr{domdiri opl¥ls ,2Bysteiompoma, ovarian

manuf act ured by YMC 15 solvent: SOLUTION A, 0.1% .
di FPRFROr BARBRTE HEFL M BHHISHS syndrome, gpe{jf{ gPrIan

: LHteiflu L Ih el RiaNg ageknsi Yaghiga,
PSP%%Péﬁ(tt‘%yéré%%‘?%%‘gén‘?n@ff%w S SOLUTI ON B yifla .
pr®3APpe ©f10agdnailnapsel Ubrchepse Sof (PpereBiensyall of vagina,

5.00 m SOLUTI ON [ SOLUTI = 0 4 1 .
OREOPBTPCREA ST B 15 070Dy T 0 T h R ECL B P BN

P SDapELEONE Bom9BhS) nd il rpdseit i2th uenito deb&enhiednpelvic
met hod: UV 220nm 25 (O her canditions inggR
fdpest PUAFHES (Fedsur BeCkal @W—Hﬁﬁ)l\ﬁt&tdo a0 FReavAKRE
(%3‘@& Qe VHZ )3 QL2 AVANCE 4| 300 {1300 Hran g1, apkBkedsis,

er or VNVRS-400 (2400MZ) menufact ured by
pYari&ms,articu$ing tetranethyl silane as the internal

st.andar and all 8 30 val ues 0 :
7 2oRheadls Busegad? & T LA GER hoialt Broersonoton
di@ecaexedcsgl vents are vol unme mixing ratios of

respective solvents., Unless otherw se specified, %
(e avd OderyREgL oFheat oBHFeRF R B 1 (P?ﬁfﬁq‘eémsyndromer

SmER Lok pesbheaRssrenl, Sperilie on dduay nrion,
dysphagia etc.],

(g) diseases due to environmental and/or occupational factors
(e.g., radiation disorder, disorders by ultraviolet
ray*infrared ray-laser ray, altitude sickness etc.),

(h) ataxia, rigidity, tremor, motion impairment, akinesia,

(i) chronic fatigue syndrome,

(i) sudden infant death syndrome,

(k) hiccup,

(1) diseases causing palpitation, vertigo, heartburn and the
like.

[0165]

Among these diseases, the compound of the present
invention is particularly useful as an improving agent of
lower urinary tract diseases such as hyperactive bladder,
stress urinary incontinence of urine, prostatomegaly and the
like, as well as a drug for the prophylaxis or treatment of

these lower urinary tract diseases.
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Unl ess ot herw se specified, elution by colum

chromat ography in Reference Exanpl es and Exanpl es was
per formed under observation by TLC (thin |ayer

chr onat pg&pRPa i orfFafomd:G sdhge rthat icompo6AB264 the present

manuf act ured by Merck_or TLC 5 manuf act ur ed
ipvsntopp VR DR RF %%#Eé‘%b%loaﬁd%ﬁ 23 Béﬂ?er'

grafad18s ROpeby! '@ébéﬁé/eraraflqry GAlsurR cgheBIBt @gIARhYnd the
was used as an’ el uent. For detecti on, a UV detector

Lide engl byedidsi such a0, 7GR ieashiniastiant apddthe
b% Merck was used as silica gel for colum

FOnatography, and silica /o gel (CHROVATOREX NH)
WHnUfAﬁtH@Gﬂtbfoflﬂheﬁﬁidﬁﬂylamms uged reatachaisbf the present

silica gel Ot her abbreviations .used in _th
igaentiphi eﬁnnla%nplf%ucf%ﬂiﬂbww %On‘@% /%198508' for

%%ﬁg&%g biehtiRh et kQea E%réﬂhlé%%ﬂﬂ e t+@eukketngl : coating,
0 J: coupflng constant Hz: Hertz CDCL3:

steutidiantdonhl emol o1 il ¢at NVR etz ot I AFEoEslaneggéthcthe

esonan [0175] 2 Refer
% %g (§rﬁpéf%ﬁf0ro S}D%@Cﬁydrofu}:gﬁ- -y?‘f%%lon of
éddmﬂpmarmaceutlﬁhmOphépir&tfmnsi(ﬂdribxﬁhmdmd reference can

- cyanoacet ani de 53.9) were dissolved .in
K SAGen TP, CARD. SESHRRGHERTS  Coc R O PRI O5n

ﬁH%%ﬂic%hklwﬁi EggﬁgrQEQQMésﬁnmtﬁél cPJﬂééHJ?ﬂéﬁﬂ&%@pela. In

| cCe- coomg e mxture was al to warmto room
aoeimo@t,urtee andphuathen @f.th@opmsem‘bm&vemép@t ey be

or react| 0. t
%ﬂfé‘l’uﬁ eéir it 8ci dsgcs)ﬁ?:éﬁ%éngé?%e éﬁaexdaﬂ ‘hano tamlng an
SEDERRY atr@&edﬁém: aﬁduaeﬁlpﬁegsamaplemblmnnommoend/as The

Sacied wih eyl acelale 28 T 201a0 199 raing to tne
method described in JP-A-9-263545.
[0166]

In the preparations of the present invention, the content
of the compound of the present invention varies depending on
the forms of the preparations, but is generally 0.01 to 100%
by weight, preferably 0.1 to 50% by weight, more preferably
0.5 to 20% by weight, relative to the whole preparation.

When the compound of the present invention is used in the
above-mentioned pharmaceutical product, it may be used alone,
or in admixture with a suitable, pharmaceutically acceptable
carrier, for example, excipients (e.g., starch, lactose,
sucrose, calcium carbonate, calcium phosphate etc.), binders
(e.g., starch, arabic gum, carboxymethyl cellulose,
hydroxypropyl cellulose, crystalline cellulose, alginic acid,
gelatin, polyvinyl pyrrolidone etc.), lubricants (e.g.,
stearic acid, magnesium stearate, calcium stearate, talc etc.),
disintegrants (e.g., calcium carboxymethylcellulose, talc

etc.), diluents (e.g., water for injection, physiological
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anhydr ous magnesi um sul fate. The sol vent was

evapor at ed under reduced pressure. The residue was
crystallized from ethanol diisopropyl ether to give the
shilthe eesppusld (Bf Tdef)reas, pa'Jter thihewaddiysvaks (e5gl H a

DVSO-d0 8 ppm 4. 84 (1 d, 353 .2 5,91 (1_H,
Saabaﬁazeerﬁi P?G%%r\(altwerbr Oraélims (H%FlgrBPceg 5.

skqaé?hlglﬂapééeﬁt, an emu131f1er, a buffer, an 1soton1c agent
oro-1-[1-(3-chl orophenyflethyl]-2-imno-1, 2-

eatchydanpythau heks, day bosdiaky met OdSTo éts%qi%th%nf%?mUlated
3 4 d| C

GeR) ARG I O S SEerome BT e pandersy, £ing, SFanabes
g(fh@.éﬂrb‘ﬁl V\aabﬁéﬁsd @apsspensttan ( dmiintef the liquid

chl or ophen et hapani he hydrochl or] de . 62 .
PAFRALALAPRTI awﬁea%olmea‘il?ffﬁ {%’C% ot Fﬁ%dﬁa&? %Faﬁdﬁ%faé?tered
deQIQOBE'ggreﬁegréhfy”‘ﬁﬁyﬁﬁuﬁﬁ%a@b|0%@9eb@1$ﬁrﬂbtpreferably
roomtenperature, and stirred for 8 The reaction

priepared -wakt come entsathal achmltsﬁ@r@dy§ﬁaaspaé?§teral agent

ol lL.ect.ed by .filtrat
fg’d:dét(?ptlg TS e%loI |rrep?e1' %IW C?g s ‘é%.‘b%utaneous,
drgall or q&dnthengacﬂléhUéEcM@ssdﬂldrpxbgﬁréﬁﬂbﬁ(wuch as

hr. The reaction m xture wa conc nt.r at.e and the
pdiadite 288 tpuBFRNBASHy BPYRRS o]rﬁgi G guch as

% ;:eentsl'i%nt bhe tpameyad &ﬂgtﬁaﬂt eHPé—Q RaHd tﬁheqn%oldgs
MrHF) 25 IT'H NMR (400 MHz, CDC13) 5 ppm 1.78

[(QBLG-"I]dsSJ(Z‘EII-%) 532(1H br. s.), 579(1H br.
r 8-
%’ aﬁfge,7t§2p%?dﬁFQS?z %ﬁ%é§2i$ %Pe éﬁ%ﬁé&nd of the
%%fﬁéqﬁl%§vémtlo& s pRepPdréd tbtbransaQuequ[ﬁ@spﬁh51on
anple 2 . . .
@gﬁﬂr@rro it A RHEPE IS 18I0PAGRF 0 {1 HF 1 ndRIERRGHRD - 4G, 28

rﬁ gl oy Lnd %ﬁee’iﬁﬁéboﬁéﬂygﬁccharldes st e Egle
to the method of Exanple 1, the title conmpound was

e@mb¢x¥meﬁhyﬂgﬁld@é@ﬁem sodium alginate, hyaluronic acid and
‘é}‘%yﬁr P i % dl Chcleore%c oxg ?ﬁése?:éatlve e.g.,

acet am

r@eﬂk&maﬁrzﬁ)e’h dlﬂbdﬂﬂpﬁ'}abdmm ) arim el dotehrdatiltyr iagent (e.g.,

HPLC pur| ty 96% MS an/z 322 FH NVR (400 MHz
W) B nde 08ePrE ol ﬁoé%'{ 6813585 (qre-i e

puffering agent (e.g., calcium carbonate etc.), a pH adjuster
(e.g., sodium phosphate, potassium phosphate etc.) and the
like, whereby a practical preparation for injection is
obtained. In addition, compound (I) is dispersed together with
a vegetable oil such as sesame oil, corn oil and the like or a
mixture thereof with a phospholipid such as lecithin and the
like, or medium-chain fatty acid triglyceride (e.g., miglyol
812 etc.) to give an oily suspension for practical injection.
[0168]

The prophylactic or therapeutic agent of the present
invention can also be used together with other pharmaceutical
agents.

A drug which is mixed or combined with the compound of
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5H m, 2.95-3.16 (2 H m, 561 (1 H hr. s.), 585

(1 H hr. s.), 653 (1 H hr. s.), 6.77 (1 H, hr. s.),
7.18 (1 H s), 7.32 (1 H d, J=8.0 Hz), 7.35-7.39 (1

the @)resgnulpxemtlwa (reyeinafter origflyr refeyrefdotegps a

éy%bgﬁgggbﬁ ??ughI%nClﬁq%F tgftiﬁ%h%yé}onaphthalen 1-yl
(2)2Agemtndeot, 2rdahyunlg opiabelierwe- 3- car boxamn de

CompotRILkiS BYRPRELI S8 bif 1Labidmgal Lostlin preparations

e&t&)é@l‘&@dzfﬁ:gm‘ltﬁécbbﬁil@e %ﬁxﬂqﬁié?d&reas, human insulin
di hydrof uran-2-yl)acetanide with chloro-1, 2, 3, 4-

PF@PﬁéﬁyépﬁﬁaﬁﬁﬂghﬁéﬁzﬁdahYn% ?SﬁﬁﬁﬁﬂﬂQﬂqyﬂ§erHPQCteChnique
BB 0 RS it
ZHiny, 1n$&lin20é1ftbgmenhros d¢nﬂnﬂtiﬁﬁ2bﬂ4ﬂﬂsul@h (e.g.,
TS0 2E81) ot hY Cheast B lf IR HGE POreRtis ipg, dspylin
één51t1v1ty (e.g., pioglitazone hydrochloride, troglitazone,
rosiglitazone or its maleate, JTT-501, MCC-555, YM-440, GI-
262570, KRP-297, FK-614, CS-011 etc.), a-glucosidase
inhibitors (e.qg., voglibose, acarbose, ﬁiglitol, emiglitate
etc.), biguanides (e.g., phenformin, metformin, buformin etc.),
sulfonylureas (e.g., tolbutamide, glibenclamide, gliclazide,
chlorpropamide, tolazamide, acetohexamide, glyclopyramide,
glimepiride etc.) and other insulin secretagogues (e.g.,
repaglinide, senaglinide, mitiglinide or its calcium salt
hydrate, GLP-1, nateglinide etc.), dipeptidyl peptidase IV
inhibitor (e.g., NVP-DPP-278, PT-100, P32/98 etc.), B3 agonists
(e.g., CL-316243, SR-58611-A, UL-TG-307, AJ-9677, AZ40140
etc.), amylin agonists (e.g., pramlintide etc.),
phosphotyrosine phosphatase inhibitors (e.g., vanadic acid
etc.), gluconeogenesis inhibitors (e.g., glycogen
phosphorylase inhibitors, glucose-6-phosphatase inhibitors,
glucagon antagonists etc.), SGLT (sodium-glucose
cotransporter) inhibitors (e.g., T-1095 etc.) and the like.
(3) Agent for treating diabetic complications

Aldose reductase inhibitors (e.g., tolrestat, epalrestat,
zenarestat, zopolrestat, fidarestat (SNK-860), minalrestat
(ARI-509), CT-112 etc.), neurotrophic factors (e.g., NGF, NT-3
etc.), AGE inhibitors (e.g., ALT-945, pimagedine,
pyratoxathine, N-phenacylthiazolium bromide (ALT-766), EX0-226
etc.), active oxygen scavengers (e.g., thioctic acid etc.),

cerebral vasodilators (e.g., tiapuride etc.) and the like.
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[0179] 25 Exanple 4
5-chl oro-1-[1-(3-fluorophenyflethyl]-2-imno-1, 2-

di hydr opyri di ne- 3- car boxani de hydrochl ori de To
(@)Sahtt hgpeol i 81 a¥ANO- g@éét4-d|chloro 5- oxo0- 2, 5-
di hydr of ur an-2-yl ) acet am de, ( in eth noI ﬁ
ver e S63&dBeaOBPPRREY HPQ%P¥W%R9 tF%P afftdm @Sls (e.g.,
p&%@%%%akﬁh'd§1&9a¥§asinﬁﬂﬂkéééﬁaﬂmﬂfﬂaﬂa%v%%téﬁlg) at

oom t enpef at ur e, the mxture was al lowed to warm

ﬁlmvrasmmtuenpeeauuaeta‘am ot | thesidr s@al830G -G ,1§ORAUMTRalt
reacti o S _con entrat [, |_f
) O EhEL e R OREE el R Sl 8 SBbrace

c%(ﬂ%d‘u@asZ hlkingherigagtéondani Mw&:elm@sacmmx: gat. lgat, ed
t he resi due was gurlfled by silica ge

hﬂﬂﬁﬁhﬂﬁ@@ﬁapﬁﬁof¢h§a gta§h@@lQﬁ¢t%wﬁ§%ﬁq9§ﬂQ£§§q gtc.) and

%n% acetate, 4N hydrogen chloride-ethyl acetate
ion was added, and the precipitated crystals were
@ﬁlﬂgqt&@nbyvélbgeation to 5 give the title conpound

45 mm).. . NVR (400 DVEO: dO
S =6. g’g@)o“eé’séél %@nﬁewﬁ'ﬁg %nﬁ%)gn@ﬂfigbfg%l Séﬁ B, Yaptopril,

éﬁalé@ﬁ%i ( ehlapetilJetl. B, FE%glJté@sﬂnSﬁI(dnﬂdgdﬂLsﬁ% 2A4.9.,
H s), 8.43 (1 H d,_J=2. % 8.63 (1 H, =2..0
ngarﬁ;n;gC@pdﬁsagfangcgge§gtpﬂ gkc hO %g%c1%qxﬁﬁﬁagonlsts

R R T A L ) e A
rdli dgpcttigpiyre ditros-) 3- capb@danﬁdeathtb©hlxk¢de 15To a
n af 2-cyano- 2- (3, 4-di chl or o- 5- oxo- 2, 5-
&%h&ﬁﬂﬂfg} g% f&etamide (0.5 g) in methanol (5 ni)
was adﬁﬁﬂLcﬂ)e%@Jtlyt dengef attfihbi ephene %gmﬁﬂhammfs system

hydrochloride (1.06 g) and_triethylam ne (0.65 Q)
h%{anﬁﬁXQ%PﬁﬁQI%ﬂ%nﬁooﬁ?ﬁé&ﬁé?&%ﬂ?e p%%@t%;m;qﬁquﬁQytramlne,

R A e R
@loteeh zarek téte .ni,xpanereat ist LipsdeainBiiciteors 2 (e.g. orlistat
he. POl s, SVaROr Rl o WIS L SR S OFUEE. @Sy, -
Y1) . AZAEL AT @Y .0 ,| ayerewds cdpepdiaeer (@gnesieptin, CNTF
?gl{fgf} §ggigg¥%§ﬁ¥8”?25€g%§ etc.), cholecystokinin agonists
(e.g. lintitript, FPL-158489 etc.), serotonin2Creceptoragonist
(e.g., APD-356, SCA-136, ATHX-105, WAY-163909, YM-348) and the
like.
(7) Diuretic agent

Xanthine derivatives (e.g., theobromine sodium salicylate,
theobromine calcium salicylate etc.), thiazide preparations
(e.g., ethiazide, cyclopenthiazide, trichlormethiazide,
hydrochlorothiazide, hydroflumethiazide,
benzylhydrochlorothiazide, penflutizide, polythiazide,
methyclothiazide etc.), antialdosterone preparations (e.g.,
spironolactone, triamterene etc.), carbonic anhydrase

inhibitors (e.g., acetazolamide etc.),

chlorobenzenesulfonamide preparations (e.g., chlorthalidone,
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25 evapor ated under reduced pressure. The residue was
purified by preparative HPLC. To the obtained yell ow

oi | was added 4N hydrogen chl ori de-ethyl acetate
me@hrukiaa, ai ndgpami @apetal uy eazm:mmﬂdaﬁ dsesopbtideedethacrynic
crystals were collected b tratiqgn an

ity B PFRLES  (POISTIRE ¢ | RO RGSuRE 23 g, 30

( 6 ppm 1.83-1.93 (3H, ),
e R, P Th oy, 7.4 7 71m 1H,

m, 7AIByIatdngilagemys OB Xp. ,(]qg}'CIgphcg;p@@mgdgz i p|sfam1de
8 51-8,58.(1 8 s (2H,

g ro%}fbgglgg%%d%lsgg ‘eu_é, )met%oq;ce%a%é, %

fg_UQdIﬁoﬁﬁsgciil ath) 1- {aﬂtiﬂ;bmoﬁ atran:mhménrmﬂle(rey@ .6t ?%It}:mjzpin,
[ ropyri di ne car box e rochl oride (St

aP)rlfmofél&l g¥¢r fIE%@BEﬁ%W;?W%%I?AﬁO%é“W ‘% H

V(ﬁi'@ﬂ%@ﬂl)a”e%]ﬁa@ s BMQ I oehkor i dec (2 &8 ﬁ:)la\@rne %:ta'rbb@@ﬂ atin,
5 pyridine (20 m )’ at room t enper at ur e for

eﬁm@qseaiet ezbn mBmcm@ ees &yu rdHa rRuTa Chat éferlaﬁalves such as

d hed
EEXt : ?&evg y W hl%kflg&gtr %%%|%;frl e am%’agtndmg:\t \llj\?:\t gd

(ty)l qamu@@dhérragdueyeragagﬂesu um sul fate. The sol vent
was evapor.ated under reduced [0 pqsessur To a

sol ut MBFTOPTORBLSBE aPReBarEST HYR §9F 1T ARTRSERESn (8- -+

rRQnP) Mesprddedqbet rabydesf upparbaianed 9 M, 1M
tetrahydrofuran solution) at OC. The reacti on mxture

e irepated tdager peﬂysaszch@rldeﬁr (e ehdr hRSHCHER W t h

| &, and N_hydr r T
l:!'LSan15%S{%%E%.§ dEE 0 Cg%&é@ﬁ&%ily\geﬁnogaiqﬁ%q:led I%?/toklnes

(a;:ej a,t anm&faddad t dntbeleeRthsoNIh) xétur £)., 'Eltelony

separ.at ed aqueous Ia er was basjfied wt 8N sodi
DA B GRGEPER, Thndl- exBFARLOCYS T ICCLIR . S HAFing

fTatheccﬁXt Gl s otaghadewtt h sAlUERE et s | n@smo@l@dtﬂ@sé(;l TL-1,
over magnési um sul fate. The solvent was evapor at ed

Indar 20 ZZeddced apeepsaiferrgde obt ai ned resi due was

EOE A eshesn Bt i oot a8 deh "l R i shsyta i
ﬁ?ﬁ%ﬁ%ﬁﬁm Qlihdekadpbyctiter at| on and washed

acetate t (0]
trifl SRR %ﬁﬁévﬁdﬁﬁcﬁr orPeReYRryl gpetate)

E\I%\Ibﬁ Bk Mﬁlﬁl%o'(ﬁll@oioggm %052 i§ "%D_Fd 2UFRA8 19947,
4.49- 4.68 (1 H,

ﬂemmmn(maﬂph@rma@eml(:alﬂ, §¢trab$ﬁé<pcar)n¢tzm3du ng

t.o the tho anpl C
R L L L
1he 0160 24 $m dinteldroafatriag 2gehkacdeani deencdbagertPadote acid)
[British Journal of Cancer, vol. 68, pp. 314-318, 1993],

growth hormones, IGF-1, and antibodies to the cachexia-

inducing factors such as TNF-a, LIF, IL-6 and oncostatin M.

(11) Antiinflammatory agent

Steroids (e.g., dexamethasone etc.), sodium hyaluronate,

‘cyclooxygenase inhibitors (e.g., indomethacin, ketoprofen,

loxoprofen, meloxicam, ampiroxicam, celecoxib, rofecoxib etc.)
and the like.
(12) Others
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trifluorophenyl)ethanam ne hydrochl ori de obtained in
Step 1. I|H NWR (300 MHz, DMSO-dO 5 ppm 1.78-1.90 (3H,

m, 6.27-6.43 (1H, m, 7.61-7.75 (1H, m, 7.82-7.96

(1H ©lyc8sgfat2th thhilsiths He.g.8. BATTH1 dtcl¥, 2n8rve

Hz), 8.70 (1H, 9.9 2H, 3 82 le 7 .
T oEREa L 100 BEPROBLRY (ST Dol STy TXPmnobrogaptide

e@chydraﬁﬁﬁbdéeﬁlﬁgcé‘ﬁb%rﬁéi’ﬁ:fdeMdﬁé @gstem (e.g.,
According to the method of Exanple 5, the title

apsAgdepnesbanhs synhhesi degipyaméaey | ﬁglltrlptyllne, imipramine,

SR Rl BB 5% spnscommsaancs (o5

M&mbku&g@nbenyhibahaﬂapime)hyahtmﬂﬂnhyuhmic drhgsl(ﬁwa ,
(300 Mz m1.83-1 95 (3 6438
mexpylegyiney , 2éc?t$éc}egﬁﬂnﬁ)re%e&tz°ﬁ lr%gasI) S ddoa 594),
e(n%ildfth%nn[lgeée?90§ §1§t£&<’5f11§@s & . (HBT-927)9. iB¥nSaf9ne

@t@lﬁeoﬂahibGBOtBuéeog& Stmlha@nbl,m-ndﬂ@ﬁl@nﬂmkm n
di_hydr r d
Selebsrbenst 82 RSEIAE) "R BT s

@ﬂ@poumﬁrphinéyntGBBAZEdc@gt@Eamgwmths e.g., gabapentin),
2- cyano- 2- (3, 4-di chl or o- 5- oxo- 2, 5-
GHERy BPGRIFCaAND P FaEEL AP der v $3gabine) , 0z receptor agonists

f , d d 2
%_.' lel\J/%rc???%léﬁ/gl?b]y DF\./%C&H ;éﬂ@g%érhsgé% n?e hj’ )' Qi RriicdR:) ,2@rotein

Kizdsg Q.05 iditgreH, (9)- g5,23@1ﬁ3@531), ant1anx1ety drugs (e.g.,
R B RA N N e SRR s
éiﬂﬁéﬂéﬁil)22d6p3ﬁ18323é&éb8¢r8a§6hlsts e.qg., apomorphlne)
dopamine receptor antagonists (e.g., haloperidol), serotonin
receptor agonists (e.g., tandospirone citrate, sumatryptan),
serotonin receptor antagonists (e.g., cyproheptadine
hydrochloride, ondansetron), serotonin uptake inhibitors (e.g.,
fluvoxamine maleate, fluoxetine, paroxetine), sleep-inducing
drugs (e.g., triazolam, zolpidem), anticholinergic agents, o
receptor blocking agents (e.g., tamsulosin), muscle relaxants
(e.g., baclofen etc.), potassium channel openers (e.g.,
nicorandil), calcium channel blocking agents (e.g.,
nifedipine), agents for preventing or treating Alzheimer’s
disease (e.g., donepezil, rivastigmine, galanthamine), agents
for treating Parkinson’s disease (e.g., L-dopa), agents for
preventing or treating multiple sclerosis (e.g., interferon B-
la), histamine H; receptor inhibitors (e.g., promethazine
hydrochloride), proton pump inhibitors (e.g., lansoprazole,
omeprazole), antithrombotic agents (e.g., aspirin, cilostazol),
NK-2 receptor antagonists, agents of treating HIV infection
(sagquinavir, zidovudine, lamivudine, nevirapine), agents of

treating chronic obstructive pulmonary diseases (salmeterol,
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[0184] Exanple 9 25
5-chl oro-1-[1-(4-fluorophenyflethyl]-2-imno-1,2-
di hydr opyri di ne- 3- car boxani de hydrochl ori de Accordi ng

thPot RSp 18h oo X @Tlctmid asthe ahidt thecdipound was
synt hesi zed by reacting

[%}E%hno 2- (3, 4-di chl or o- 5- ox0- 2, 5-
| y e .
Ei%%ﬁ;é&%%%eﬂlq natg iWcﬁﬁde, for exampleik?tiﬁ€lne,

1-(4-TTuor m ne 30 hydrochl ori de
séBﬁGl&m&neIMEﬁmaﬁﬁoﬁiqﬁMntrqyac@@mded cyelgpgniplate, butyl

sgopgiqmlég ’ 23 7T§§.%§H§§gb%ﬁg 5&e§ﬁ§%bggacty21um

bk@%ﬁ%@ 4ﬁe§eﬁibié%é Hﬂomﬁhé¥}f1d$&xéiHv plirelaepNi&5]

Bt ahFopbIY- DL IS, T MRERISH et RFYPUSTRAfinoPIoRL veTine,
d?r9¥%£88¥ %gf?éﬁéﬁqﬁénﬁﬁgﬂk%éfﬂ$%pCQ&%@b@%mA@EQBQRBS or a

the title conmpound 5 was
ssynthasméed k. geacatmgplne sulfate, scopolamine hydrobromide,

2-(3, hl 5-
NaRYAPBR o JAYSE oS i e Lp s o5 Pyarochloride,
f(i'a%s@&eptwaybmwaﬂ@éq nei Fercepet hieamﬂﬁ:ochﬂiohdwae(,?;oo |
VHz, DMSO- g pm1.87 (3H d, J= 6.4 i
tqlh@exy@hanlbéyl ygooghker {384 QHYPULYry hefairpfg OS;,lde, .
tp%ﬁ%rgglﬁszgsgigﬁtg)et%)?5Fé%ggh@Eiékeze%r@%kra§l§5oxybutynln,
propliveransg, [aatsfeyaunnhehqltem¢@dqeé?%thﬁﬁrﬂngw F§OSPlum

di_hydropyri di ne r box de_h d
SuBUdientct 8 055 B BB BT de, Y LRI QELAE myszocntorice,
LARMYId nwas s sy rkheskzed) by Treariditgon, acetylcholine

2- cyano- Zpgg 4-di chl or o- 5- 0xo- 2, 5- .
qﬁu%nms@fg b2t9FFaé§t§n7d@lﬁF%¥mlne etc.) and the like can

Q&s%ﬂ1noethyl)benzon|trlle hydr ochl ori de.
[0170]

NK-2 receptor antagonists include, for example, a
piperidine derivative such as GR159897, GR149861, SR48968
(saredutant), SR144190, YM35375, YM38336, ZD7944, L-743986,
MDL105212A, 7ZD6021, MDL105172A, SCH205528, SCH62373, R-113281
etc., a perhydroisoindole derivative such as RPR-106145 etc.,
a quinoline derivative such as SB-414240 etc., a
pyrrolopyrimidine derivative such as ZM-253270 etc., a
pseudopeptide derivative such as MEN11420 (nepadutant),
SCH217048, L-659877, PD-147714 (CAM—2291), MEN10376, S16474
etc., and others such as GR100679, DNK333, GR94800, UK-224671,
MEN10376, MEN10627, or a salt thereof, and the like.

[0171]

For a combined use, the administration time of the
compound of the present invention and the concomitant drug is
not restricted, and the compound of the present invention or a

pharmaceutical composition thereof and the concomitant drug or
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20NMR (300 MHz, DMSO-dO 5 ppm 1.92 (3H, d, J= 6.7 Hz),
6.19 (1H, q, J= 6.7 Hz), 7.61-7.69 (1H m), 7.71-7.79
(1H, n), 7.89 (1H d, J= 7.6 Hz), 7.97 (1H s), 8.22
a( pHarspce8t#BGal 1¢bmphsitich FhdreofB3 c8g peHadminstergd to an

%&thstratgon st?gje % 79 n{uzlt’aneou@ly,zér[ %%§7LeEéélqE£fstered

a%- ghfgeeedt[ tLfds 1- (% lddemaphedy thet byitoRi tannoddu@ -may be
di hydropyri di ne- 3- car boxam de hydr.ochl ori de To a
deisFBABPBN2BFODIEYANER 0B IRsh HiigriGes-lyx§sgds. agg can be

%?&%%Hggg dz-eyéa &t@éwlﬁil(;ﬂg Qrf)ar RdrRLHRaReht (4 subject,

a solution of
a@mRhlst@atﬁbuoro@heny¢3$&aﬁﬂumnqmbunatm@ngﬁndn@he like.

L erper P URER B ERG R (I e Hfe GO 506, CRRg o ot

pairitAced 2@y or !HhﬁhtedTh@ndeﬁfé i cpingBuidiiof Wwhe present invention
concentrated, DVSO (10 55 was added, and the

aick tee CRRSOBL F R B IIERT 8@@)‘ dreed o b &ombdnggn Plnas
SRS @EQQéBHderE}E GeRIGRd Ji QIR & ’dmtllﬂ?nsﬁ:gﬁltgkiﬁ fﬁ@ée include
partitione ethyl acetate and water, and th
thregdoildowapgr was dried over nagne5|un1sulfate The

| vent. wa orated under reduced SSUl,
(ﬁgsﬁgﬁﬁnﬁéi Bﬁ?g %yS%P?éEHQF%R%raé&é% SHe%ink¥ oy :
ﬁﬁﬂ@h@@h@&b}/pﬂ:@bésblﬁ@ etiaé ecompdiand btl the PrekentTanvention
t he obtai ned yellow oil was, added 4N hydro
oghifoPh@eTerrRiiigeét aPBPYBE i PRN-RET $YorAtE ng@rﬁ%rc@mtant
oge?%”t%)p 8 Eﬂésgscé?ﬁﬁiﬁiéti‘ﬂfo&%f e&&&dutﬁas of

t'rati on an recrystallized to give the title

o388 £l bhagb;ompoumu/m mmnes@ws@rd@)utaogpmr a

roEpeeatd
%a%%lt}_cﬁ (:ﬂg'poml 2!.911651’:'1'%1‘% )_H (all"l_% ’tnl%é 2%31'%%{%%&%@ drug or

&S )phankkeithicad, cémpasattbr)x tBebSoB, HhidH have HedD

H br.$). 15 [a]25p= +128.1 (¢ 0.5, MeO 1
( t@ly?_:, produ[ce]d y the same administr @101{ 01:08118

TH ‘th:a]c -6t %y,gn RR8AYLFebhy ira?ticgﬂé‘%é thte compound of
m Rod

ropyrl e- 3-car oxan1de ochlorid
ﬂﬁkkpnasﬁnﬁg1mwemheonebhod phaEmaﬂpm©lealt¢Q@HQ31t§0n thereof
co und was s nthe ized by reacti ng
af Cfn(c?m& &P&hﬁs}lg B3P gagma eutical composition

v of wrarkh? hplvkagekansepavet8ly produced, by the same
4-(1- anlnoethyl)benzonltrlle hydrochloride. |H N

JHYOV I 2 IS0 T@SY o5 1pp $L999e3RE Mannere, i >Hz§lmultane°us
§d1r114ustratlon of two kinds of preparations of the compound of

the present invention or a pharmaceutical composition thereof
and the concomitant drug or a pharmaceutical composition
thereof, which have been separately produced, by different
administration routes, (5) administration of two kinds of
preparations of the compound of the present invention or a
pharmaceutical composition thereof and the concomitant drug or
a pharmaceutical composition thereof, which have been
separately produced, by different administration routes in a
staggered manner (e.g., administration in the order of the

compound of the present invention or a pharmaceutical
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25 6.41 (1H, m, 7.60 (2H, d, J= 8.0 Hz), 7.93 (2H, d,
J=8.7 Hz), 8.22 (1H, s), 8.46 (1H, d, J= 1.9 Hz),
8.56-8.78 (2H, m), 9.67-9.97 (2H, n). [0189] Exanple
céﬁpégition thereof and the concomitant drug or a
o-chloro-1-[ (1R -1-(3, 5-di fl uorophenyl )ethyl]-2-i m no-
phazmadehyticabyeompori Blamiheiaalde Oky dRothPoFpYgrse order)
Tg gUSPR sion of 2-cyano-2-(3, 4-dichloro-5-0xo0-2, 5-
a |h$8 oiur%h-z-yl)acetanide (1.0 g) in nethanol (10
m ) wakeaddepoundihgitiamofof the compound of the present

e BT seroatenyl) oo 8 388 Bt B o

the"pekakHEeinfost 168 M ing eap@ogiaatted yt 6e3@Credndepending
stirred overnight. The reaction m xture wa

S

cpoibenedaiadst DMSTPR 191 §Clha LIRIdE® ETakd OPh & oKt gy ufdseases
tiLek at 80C for 3 hr. The sol vent was

33%26 ra éggUnder reduced pressure, the residue was

parti Fognesgdampll, ethy| carednrt eofartharatompouadd ofhghe present
organic |layer was dried over nagnesi sulfate, T .
BFRREACINAS Ebﬁpﬁfﬁﬁéﬂaﬁhﬂ%ra?ﬁﬁhégéqg%%§§ﬁ?§ptTﬁg%entlon
vaSicdugepaadpHE bheeh8yrbasi 6f si lprepfeition, and usually
chromat ogr aphy (eta%l acet at e: met hano1=1: 0-419:1). _To
fideen @ibioaitn €d 0%e EPOROBI Wt asPY o aERIeky 4Ny dRsyen 0-1 to S0
ﬁ%g o%#&%h%&h¥ke?gﬁggig oLt L9Buato rPAR tRTRANRAL Waled on the
and the préeciprtate rystals were collected by

WHdltg atrieparamdonecrystal lized to give the title

conmpound (338 is ng). |IH NVR(300 MHz, DVBSO d6) 5 m
[ﬂlgsg?(lsll,d,J: 6.8 Hz), )5 PP

6. 28( }ihli1® the2tohtdBE3dE, HheBcdrédnltst 888y 8irdEhe
m, 8.58-8.64(111,m 8 69(1H ) 9.87(21 1 br $). ,
daaizenion Auens( L. GhrebHESepp1bnyeRt4190 (3fies depending on

the form of a preparation, it is usually from about 0.01 to
100 wt%, preferably from about 0.1 to 50 wt%, further
preferably from about 0.5 to 20 wt%, based on the whole
preparation.

While the content of the additives such as carrier and
the like in the combination agent of the present invention
varies depending on the form of a preparation, it is generally
about 1 to 99.99 wt%, preferably about 10 to 90 wt%, based on
the whole preparation.

Similar contents can be employed for individual
preparations of the compound of the present invention and the
concomitant drug.

While the dose varies depending on the kind of the
compound of the present invention or a pharmaceutically
acceptable salt thereof, administration route, symptom, age of
patient and the like, it is, for example, about 0.005 - 50
mg/kg body weight/day, preferably about 0.05 - 10 mg/kg body
weight/day, more preferably about 0.2 - 4 mg/kg body
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Exanpl e 15 20
5-chl oro-2-i m no-1- (1- phenyl cycl opropyl) -1, 2-di hydropY
ri di ne3- carboxamn de To a suspensi on of
weiEN B @ay; (&5 4l cdumgroumiat @fo+ReSpresent invention for oral
di hydrof uran-2-yl )acet am de %Q. %) bn Eethanol. 10
2GR N AESTAEIY T S RIT GECLEBRe by EF P By F AN RE
1AYEROEHLAEL I62fe loch B aRhibiisebhukianhnanels 89 ob)3
I'n methanol” (5 m) at roomtenperature, and the
porkione.was stirred overnight at 50C. The sol vent was
evapor.at ed_under_reduced pre o I qeaci
B e R e R S

i1Rrenthen s ok veniusesi mdporlaiad meparacdonedtheedsaeeyaries
t he resi

esi due 30 was partitioned wt thyl acetate_a
dgRgBeBIseni bhe br e Hittht &N Tt ﬂiltg‘reg)éﬁf“?oilﬁ emegge
p‘é@%@,ﬁ‘é %{rﬁné%ﬂ,f 268k 8 | 6m, Anf it @redrigoreskase,
sultate. The solvent was evaporated under reduced
spbdestr eniffad pEsadnbnigEraiurdr | & by Badmelssuchaagehuman,

col umm_chr onat ogr,aphy I : :
r&%etQPE?ﬁéxgﬁéﬁ7§%$1:féﬁﬁﬁgha%ﬁh%ﬂ%ﬁﬁj%ﬁgIggﬁ Sitflas®™e
aRdiiinfiisedatbynpoBpacet i \EHRaCenardafhadobhashedtion, for
fraction was treated with PL- (200
@Dl g8POPS| §mer P aBBPRE of‘%é 5% %?D 5% peBoppg of the
n i BH) i & 300 Mdizne 1dAekd) Froapih
s o Rﬁh,gﬂn%,s %?%%B% Hobr. 5s.), 6.92(2H
adimijeiBt2reg) prepagaricen {@ eneryeels. 26 (1 H, d, J=2.7

1) i 335 Boh, He Bhe SpipthOTAL ap RO € Sat sugp, poat 4t

calises Ho girbpdenpybifdshée 3efieboxaniThe idaddychbsei de the
(Step 1), To a solution o

f . :
|q§ﬂgfaﬁfPfﬁhéﬁ?ﬁP@ﬁﬁ&n&P €§f?6l§¥,°f symptoms, age,
éé')i,p%lgjlﬁh%i@h is@ﬁs%’.%%ggﬁgg ofnghehtlasd d i des (b .a¥innistered,

I n tetrahydrofuran L) was added diisopropyl )

‘ezl iavat Hovopiraed ©32adminastogtiond PFePHH Y urkommslation and
stirred 15 qvernight at ra Sl ent

%&Rﬁ%ﬂ? & T éFa?e %%gg}%?£§§0régﬁgidﬁ?ﬁé regfdue

Ve Bidritld ,ored Wi hdmeshybenpachionigel pntiiied. In the
hydrochl oric acid., The Qrganic er .was washed wi t

| h
SRR Foth ANHISEHACE - aRd 8t Ur 4P Sa0D T he- okl OF the
%@&nfe’aer{t ggm@d B esRILIM, S Uhf 8h8. oFBer SOF VaRsumes. 001 to

evapor at under reduced” pressure. The residue was
20 63 ahye priefatiadtlly labottre 0 - 02500nPP0 Bad ane BRFHtREFLerably

s stirred at.40C for 1.hr. pr.eci Lt i :
%g%u%o 1%30(53[000), 091 ©°F ilond :b—ggyyggg;gﬂ:zg%eﬁaﬁo&?né%?hy hich
AP 15¢ Eadifi i ster2d brlc® a day or in two to four divided

(met hyl sul f onyl ) phenyl ] et hyl ) -1H-i soi ndol e-1, 3(2H)-di o
Per{dany 253H- as a white solid. IH NWR

[0173]

In administering the combination drug of the present
invention, it may be administered at the same time or, the
combination drugs may be administered before administering the
compound of the present invention, and vice versa. In case of
staggered administration, the time interval varies depending
on the active ingredients to be administered, a formulation

and an administration route. For example, if the combination
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(400 MHz, CDC13)5 ppm 1.95 (3 H,d,J=7.6 Hz), 3.06(3

Hs), 5.64 (1 Hq,J=7.2 Hz), 7.55(1 Ht,J=7.8

Hz),7.70- 7.75(2 H, m,7.79-7.87(4H, m, 8.07(1
dipgsJatedetinini St epe@)fifsta ddleutdoowo@ddoohl Fhef present

Ry PRUPRB T ) A TR & THASS: foreS8YS( 2PFERPEROLY
10emfA1t8 U) deP} anded prefedplly i3 etimanel 1was.addedr
hydr azi ne_nonohydrate, (27.2 nl) at roamtenperatur

26HATE SRR UFRS VBTN T IMT-of Fix Cher CIPRUNGHRE the
p3ek gEtlﬂ@én€¥8H°{§t eféH“f%%étpr%%%UE%mbiﬂgtiaﬁ drugs

Fesi due was partitioned with 35 net hyl'ene chlori de and
magt be. adihénbsyaned 1 ayruteastandsived, \mrtelfewabéw afdmin to 6
saturated b

d
"ol Fafe BT EaPbEnt® VBT SUarbr Ml et ihide p el SBgTing the

ﬁﬁeofTﬁﬁerpgéggﬁtM@§v§h§ﬁﬁ{Ved |n di et hyl et her
%ﬁe 4N hydrogen chl ori de- 1, 4-di oxane sol uti on
(31 gT )Pﬁéméaﬂ‘éﬁlﬂsabn%@FPQ%’é:%bIQ%§heaﬁ&etsﬁé‘t invention

h@sxtl%et\%%g%gglf%g&m Cﬂ? his@d JPem ) enpgrat BiearTPe since

precipitate l'ected by filtration to give
the] Exempilhy coupbongs) shewy | hetdvarars rmpeadcec iinothee

a%]éé%'%(‘i%lﬁl ab\§h|%t gﬁsgé‘lyd I\E%aéfooxg, '\é_lzéy CN% b%o 5 ppm
advantageously used for oral preparation.

Example

[0174]

The present invention is explained in detail in the
following by referring to Reference Examples, Examples,
Formulation Examples and Experimental Examples. However, the
present invention is not limited to the Examples, and may be
modified without departing from the scope of the invention.
(LLC-MS measurement condition)

In the following Example, HPLC-mass spectrum (LC—MS) was
measured under the following conditions.
measurement device: Quattro Micro manufactured by Micromass,
HP1100 manufactured by Agilent Technologies, or high-speed
liquid chromatography mass spectrometer LCMS-2010A
manufactured by SHIMADZU Corporation, or MUX system
manufactured by Waters (Micromass ZQ)
column: Capcelpak C18 UG-120 manufactured by Shiseido Co.,
Ltd., 1.5 X 35 mm, or Develosil Combi-RP-5, 2.0 X 35 mm Nomura
Chemical Co., Ltd.
solvent:

SOLUTION A; 5mM ammonium acetate/2% acetonitrile/water,

SOLUTION B; 5mM ammonium acetate/95% acetonitrile/water
gradient cycle: 0.00 min (SOLUTION A 100%), 2.00 min (SOLUTION
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/o (3 H s), 457 (1 H m, 7.73 (1 H t, J=7.8 Hz),
7.89 (1 H d, J=7.6 Hz), 7.95 (1 H d, J=8.0 Hz), 8.12
(1 H s), 858 (3 H br.s.). (Step 3) To a solution
BOﬂ.OE-s())yaBOQQ £13n4{40LHTDOK- B- DROS P, 3.01 min (SOLUTION A 100%),

dr of C de 1.0 and potassi um
%Hﬁﬁt ZSS%%Ule&%)%)ﬁ‘% et hagtol (% m ) ﬁ,as added
flbg,sragget byssul feny| ) phenyl ] et hanam ne hydrochl ori de

(2.1 g) obtained in Step 2 at roomtenperature, and
deecignurethed: s¥Y r2&iover ni ght at 70C. The reaction

1%§EQE§OW?£%J>& £ r@f‘eé g'nﬂ:a%t' tl%nl%Qﬂi)IﬂeméQhE@m( Electron

was “evapor a under 20 pressure. The resid
msypmbnﬂzedlbly b}aSI)c SI I | ca gel col utm chr omat ogr aphy

et hyl ceta exan To the obtained yell ow
(Ere a8 aﬁﬁeﬁsh Jo@’e?fl%)hl ori de-ethyl acetate

sol ut fgnthd %ilo@ﬂﬁgtMm; pinatwrt iFiystdos weiag
collected by filtration and recrystallized_to give the

prriepeg agdfpoHREC 2%2 8 3Ber fegmed MndgvR Yo FolfiewipgserggLitions.
i P gh™ i i 55 Gk 3\ m ure
%,SQ%@“%’?.%&E{% 9“?5"‘#—?,1@‘?& @rs%@s‘?aotz (‘%‘1 |§|¥|,Sst)ne) , ﬁ‘?.%%g g%% d

bdeiﬂsoSt)[ncSZB(lH br s) 848(1H d, J21

C@du(r@ HCagé:elga)c flég_g@(]? @%’rrp? eS 1|,¢;M ( JZOH % o %anufagtured

bgrcsmlcye%la lcb-. ( 21flauqr egheyidlieteiep] HRdirdisphete2€18 HS-340-CC,
i hydropyri di ne- 3- car boxam de hydrochl ori de

S%P52+@yaﬁ@ 2- 68, mmdmehiHrot Brek Y, BIGi hydr of ur an- 2-

)v%gl tam de (2.0 g), 1-(2-fluorophenyl)ethanam ne
8{011 g) and potassium carbonate (1.76 g) were stirred
i n et s@LOTIOBOAM D.a% TOCELloord@cdiric BHwid emn‘qmmg water,

mxtur uenched, W th_1N hydrochl ori.c, aci

parti t ﬁﬁgo&n A Et ﬂ?%ﬁ%gi‘a?ﬁga%% 1§ b otd qﬁa nlng

s pasidined wi t h 8N sodi um hydr oxi de sol uti on, and

extracted with et hél acetate. The extract was washe
em

aiadiendt wvsled BrOReminndSEEVEHON A/ SRIGHEGNIR =95/5), 1.10
ol va ed U e

pr es@t?rﬁiﬂﬁ?;qeﬁ 4 glﬂﬁjg gegl dggy%as E()Jllgésjgflvrgdpglmml\] A

mmmu BANOLG00geh . 40| nindéS@LBYIOMcRt AAQLUTION B =0/100),

Sru  Coatnl & ASPedraPli e "8l br eci pi ¢ at ed
ﬁd{ﬁtfzgt% weremaghliected by filtration and

recrystallized to ve the title conpound (60 ny).
detectNeR 3E¢hodz, D%s@Zéte;n 6 ppm 1.89(3 H, d, J=6.78

tgeheGr 2c,%ndlsc ions)

'H-NMR spectrum was measured using AV-400M (400 MHz),
AVANCE 300 (300 MHz) or AVANCE II 300 (300 MHz) manufactured
by Bruker or VNMRS-400 (400MHz) manufactured by Varian, and
using tetramethylsilane as the internal standard, and all &
values were shown by ppm. Unless otherwise specified, the
numerical values shown for mixed solvents are volume mixing
ratios of respective solvents. Unless otherwise specified, %
means weight%. The room temperature (ambient temperature) in
the present specification is a temperature of about 10°C to

about 35°C.
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6.42 (1 HmM,7.22-7.45 (2 Hm,7.49-7.61(1 H m,

7.65- 7.76 (1 Hm,8.18(1 H d, J=2.26 Hz),8.25(1 H

s), 855 (1H, d,J=2.26 Hz),8.66 (1 H,s),9.88(2H, s).
Unless otherwise specified, elution by column

chromatography in Reference Examples and Examples was

performed under observation by TLC (thin layer chromatography) .

For TLC observation, 60F254 manufactured by Merck or TLC (NH)
manufactured by FUJI SILYSIA was used as a TLC plate, and the
solvent used as an elution solvent for column chromatography
was used as an eluent. For detection, a UV detector was
employed. Silica gel 60 (70-230 mesh) manufactured by Merck
was used as silica gel for column chromatography, and silica
gel (CHROMATOREX NH) manufactured by FUJI SILYSIA was used as
a basic silica gel.

.Other abbreviations used in the description mean the

following.
s: singlet
d: doublet
t: triplet
g: quartet
dd: double doublet
br: broad

J: coupling constant

Hz: Hertz

CDCl;: deuterated chloroform

'H NMR: proton nuclear magnetic resonance

[0175]

Reference Example 1

2—cyano—2—(3,4—dichloro—5—oxo—2,5—dihydrofuran—2—yl)acetamide
Mucochloric acid (15.1 g) and 2-cyanoacetamide (7.53 g)

were dissolved in methanol (53.6 ml), and 2.5N aqueous sodium

hydroxide solution (53.6 ml) was added dropwise with stirring

under ice-cooling. The mixture was allowed to warm to room

temperature, and further stirred at room temperature for 3 hr.

The reaction mixture was poured into 1N hydrochloric acid

containing ice water, methanol was evaporated under reduced

pressure, and the mixture was extracted with ethyl acetate.

The extract was washed with saturated brine, and dried over
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[0193] Exanple 18 zo

5-chl oro-2-im no-1-[ 6-(net hyl sul fonyl) -2, 3-di hydr o- 1H

i nden- 1y1] - 1, 2- di hydr opyri di ne- 3- car boxam de
ahiigdoohk omagees {18t epuliffate. The solvent was evaporated under

6-.( Met.hyl sul f 1) -2, 3-di.hydro- 1H i ndens 1: 17. 2
RHE R CHERaBT 1 TeehaRot CLos0° -V ARALShaTr 2o Sthanol-
dhesepydpiiectle P @)ginas tHOWix 1addedpatind0@BL 74 g) as pale-

tenperature, The mi xture was 25 stirred for 1 hr, and
bge¥RcREYSHRER- acetone (10 m ). The sol vent was

18V, r unde u p ure. Jhe o esidu S
Igar |t?%hgé(:ebd%9té %ér?hg{eég%e(lgﬁf’orcﬁdéjﬂa%ﬁg %}%)' 8.98°a n, 4,
JrgdOodh) or VcB8acil, Hartr ¢ ke Jor gartizc (layler bwas swashed
[&55 sat urat ed aqueous sodi um hydrogen car bonate and
t |]at ed brine, and dried over sodium 30 sulfate. The

Ex@impeat 1was evapor ated under reduced pressure. The
precipitated solid was collected by filtration to give

Sechdgeenyt st { 3nghioroshen ) fthviHiardedre-dr 2 15. 6 g)

ite cryStaks . 11-1 NWVR (400 MHz, CDC13) 5
d%%%\g%'f’ggfg%éé?%S?f‘r]%?’,‘a%l.% (1 H, él, 35 J=6. 4 Hz)?
2.53- 2064 £6lekioh,of. BSyargsA-13H 4-w)ichloae-b3oko-2, 5~

hysZatiizegr tyTigertaniog (G5 o™iy Whrghuiolghedy 0 m1)

was/ added. 8 bﬁéfeﬂsﬂ&l( 13 Hhl)s)of (1St €P-chlokophesgllybtRAnamine
of 6-(nethylsul fonyl)-2, 3-di hydro-1Hi nden-1-ol (15.6
hydresnaprradei N0sb@pall, arg | pReHNPIHRAE e 2898 &1 and

ar 5 ot p
BTraRv b B ran tufiad) 10e  ESPINEY B ¥hel SikcBek MBS allowed
tandratrive toi xbometempesdtured and rovmureshf@ratldr drf.or Thze

hr. . The sol yent was evaporated under,reduced pressure
TERELIAE Podtins YBoveS P tTTShed il (H haryans vere
chliectda apdr2Ncbydieshl ate odtiadnefhergsganscweayesdded to a
was washed with saturated aqueous sodi um S(V\;g.ﬂﬁ en

MdapERace dhmeshydr anbiosiine(d a) Watar r and the
m%_rz]%%%réo gssgg&E%SULl%aéS%?%% %_olgf‘\fe_nt TM@Srgé(@tpfgfgr?tn%%ture was
under redliced pressure. e residué was suspended 1n a
aunceghtsaltednt ahd dheerbyidee evas epBOE I bylisiddmeogel

t her (250 and, hexane (300 ni and, t m xture

MSOrER W o C19Y S %ﬁ% {)Jr“e]g‘? p?%l%?%‘&‘%omd HWQS

Hrald erfrgdybp7ki Il tration, and washed with diisopropyl

ether. The obtained solid was suspended in ethyl
Micav/z S10108*H ), and the suspension was stirred at
150 0 r, als| dqt ggqCc0al yt 0O4r 0QN
?eﬁ%g\ré\?gpe&}l?‘hecgg%)d6\/\ggﬁlcc%l'?gc?gdeydfi ﬂsé?i%zn),' >-32 (1
Bndmashed Wi.78 diletlhybretbef,to.3pvel H, br. s.), 7.08-7.12

- [.6- t hyl.sul fony1).- 2, 3-di hydy o- i nden: 1- 1] -1H
G &‘WJB: %{%E;J-‘I}i g%eé(lg.:%'lé)%ég' k7 gl Pt et <= S
K400 Mdz,16CEL), Brppe.2,580(84H1m, B0 ()3 H s),
25 3.02-3.14 (1 H m, 3.45 (1 H, ddd, J=16.8, 9.2,
W¥Hz), 5.88-5.95 (1 H, t, J=8.0 Hz), 7.49 (1 H d,
E;;:a ), 7.67 (1 H s), 7.72-7.78 (2 H, m,
.80-7.88 (3 H nm. (Step 3) To a suspension (260 ni)
BfclZ-d o~(Ingtdrphd olrbely Bydihydro-1H-inden-1-yl) -2-imino-1, 2-
,.9- di hydr.o-,1Hi_nden-1-yl1]l-1Hi soi ndol e- 1, 3( 2H) - di one
‘% ‘8:' yrgglgﬁt-érﬁggbpﬁgg%tgﬁ 2I i nI et hanol vvf(asl_baddled

hydr azidie e dr he fdbhddNdF Bkahm®DE 1 £nfres alidles compound
and the m xture was heated under reflux for 1 hr. The

Wt Rt hess zeda por aeagtinge? ~FEaneed p? ebst &l anft I1RK0O-2, 5
. oT: it h. et B ol e
R e e g

saturated brine, and dried over, anhydr ous
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sodi um sul fate. The sol vent was evaporated under

reduced pressure. The residue was dissolved in

net hyl ene chl ori de, 4N hydrochl oric acid-1, 4-di oxane

ihelend Irkninaeshgddedhlodide i ce- cool i ng, and the m xture
stirred %t, roomtenperature for 1 hr. The

H%&t? b’]rtl&tyea Solid was collected by filtration to give

M3 @yet BelsyMirghy1) - 2, 3- di hydr o- 1H- i nden- 1- am ne

hydrochlorlde (8 42 as a white_solid. |IHNW (400

"RHMRDUERY oy % dorpm13-Pe—2 24y (1 ds)n 44 085#-81

H]rﬁ %)762 %25%% é'I"%L 255&92111)?’ 04, éﬂ H }ff) br3; ]s]-)3 )%98(51 (1 H, br.

.2, H6 &3 J(—iSHO Br), s7) 916(17 H(lohtl, bIE:850 ,1761}82) (1 H, S) s

78@?8 (ﬁsﬂgln dsf UZ C@ H%? HZ §%1 dl cﬁt ?o 5?(0%2% (1 H, br.

gihydnafoar an- &, ybyracet ari de (0.5 g) an_d _
6- (et hyl sul fonyl) - 15 2, 3-di hydro-1H i nden-1-am ne
dchl oride (0.69 g) obtained in Step 3 in ethanol

Egga?rnﬁ;ge) avas added potassium carbonate (0.88 g) at room
enperature, and the m xture was stirred overni ght at

Mloﬁme-]r—e(éietqhdnrm-it Qr 8, datetrahpdechaphtdugiercel-ivile, -2~

and tEL éé* ent was go ate nderdreduced pressure.
gr\ﬁggrr} dcﬁff 9531 Silica gel col um

chr oy et kne acehatieohexeansle 3t, 1ty .tikdd k@mpound

obt ai ned yel |l ow oi|l was added 4N hydro en
"tqfﬁ FriddeRiAad dyergRetdBAUET BHATQ AT J3, ATl GiHeTo-S-0%02, 5=
| egL fi)3 rgat4_on and
yst a{‘ﬁta?fziezgj i%igtagleégﬁtg Eg ??t%%leﬁcggn%gﬁ%d 25 ( 1 ng).
tt\m 1300 dvidph thedend0 —-emppm RydsoehBorideH, nj,
%913&8 1]12_?3;5345 n) 3.12-3.30 (1 H m, 3.19 (3 H 5s),
RYE ), 7.71 (1 H d, J=8.1 Hz), 7.88 (1
MSzb/z:«Bé 1%}99(1H S) 796(1H d, Jl7HZ),
24 (1 H, br. 30 s. 1H
1&% NP’%R)MO@ WZ(: C)PClb)r 5sP17m %081%412 é§<rarf’f9|re 21@531"(2 21 (2 H, m),
5y Cc hhydr g- 15pnge yd)g2- 11MN0 p
élf%- dé)%y(rg{pyl)rﬁlﬁ |-r?§3% g%réoxgm g:h gdgé%hl%n de( 35T0 i
a. )sus@.e"ﬁ%l g Hf sa -Cyeald- A1( 8, 4bdi chl br0659?)x61 Hp-d, J=1.7

Bl bohan & (0 Galuf Mat fandl 167 M) k- haudly 10-65 (1

Sr ang np:- 2, 3 di hydr o- 1H nden-5-carbonitrile
hgdrochl oride (0.99 g) at roomtenperature, and the
kt%te was stirred overnight at 70C. 5 The reaction

s quenched with 1IN hydrochloric acid, and
%%e%ﬁ(gt%\?e was washed with ethyl acetate. The aqueous

Saglelomsl-bb:s-r f3-eﬁiumndp}wq1yé0@$hs/dd F@mihgdeoki de

ion, a d e rac SQ l. .ether. The

Var Pttt BFORhIRY a8 0 e
sol VenfoV\@Ss@MﬂMHrﬂtcﬁd aHeno-edyced - dan[LOSSHbeoxa'hE 5~
resi due was purified by basic silica gel

Shhurae baF aphe Y Brasat akiciat @- ﬁeﬁa\néﬂ?e@hine} "(40 mhy vere
Qﬁ{i ”§91¥)fe%141°¥" Pile e, 14N % 88 hydrochloride (0.75

ori de-e acetate solution (1 and™t
oy eangi taie’dhqumim s(Over®e golate cioeth ttysnlpelratareonaaﬂdthe
ﬁggtr:k{%etaaévyszae lowegl 'S the ttlot lr%ocx:no e?nlf)reg:a g}zgngg&irred
at 50°C for 18 hr. The reaction mixture was concentrated,
dimethyl sulfoxide (5 ml) was added, and the mixture was

stirred at 80°C for 2 hr. The reaction mixture was

88
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1H NVR (300 MHz, DVBO-dO 5 ppm 2.16-2.37 (1 H, ),
2.79-3.12 (2 H n), 3.19-3.29 (1 H, m), 6.25-6.44 (1
H n), 7.65 (1 H d, J=7.6 Hz), 7.84-7.94 (3 H m,
cBn2énttatedprang. ﬁhefkéﬁhddb}ﬂadmpurajﬁedSb?SS@llea pbel

BrbipbPaTably LRI LTS o BengP P thgar T30 it ok

adihRdeoPYN diyaeodeaathoyaitdee iyl oOgbtOstdlesolution was added,
2- Cyano- 2- (3, 4-di chl or o- 5- oxo- 2, 5- di_hydr of uran-2- 25
ayﬂ|gb@tQﬁ?gép%gaquggrystals were collected by filtration to

6B tha(2 H.@of:ﬁxg?&ﬂ%%) %51 mne (2.0 g) and

potaSS|un1carbo were stirred in ethano
'{30MR1 (40 M fRMSCB-ci) . 6Tppmrka@®| O i xdur®=anvds Hz), 6.25

uenched wi_th 0 [ u
(g alr ed =i £h g& ? %g% é%ﬂg 3ﬁgah:§% 53 % wig J=10.3
H&ﬁ}shed@m—vhssat(yrﬁ;efd)br&m 80 N )drisgdiovar H, d, J=2.0
gneS|un1squate The sol vent was evapor at ed under

HzdduBe&3prdsBur@d, The- @ eBzhue wad pPurlf isdd By B¥adibcH, br.

S|I|ca gel colum chromat ography (ethyl acetate). The
dBfained resi due was dissolved in nethanol, 4N
[\@0dgen chl ori de-ethyl acetate solution (3 m) was
addeﬂie %nd the m xture was 35 crystallized from ethyl
The precipitated crystals were collected by
Sf—'d}ilr&U-inﬁlﬂﬂoLQCf(Ys‘lﬂhibﬁﬁﬁni-@—ﬁl VLK g i, td-e
conmpound (1. 80 1H NNR{&BOO MHz, DNS - d6) 5 ppm
dﬂfagir(@ymldénej ecasbpﬁalm esavdwodslqnide

1125 A8 Gl o sTe b o - 5 L5625
dl#ﬁydibflﬂzr)an—a 24) btethmide 80 55 qn H mithang, 3§ md)owas

8. 67 9. . ODIF +1
%33%? 1P§1@%]1r6§§%§ ?% 31yl g%hanamlneziydrééﬁlorlde

(51 th! ? Oalnj[ EER:thyl 3mdndi f{bues opheny fhetiyddr 2c3 MNoat room
hydr opyri di ne- 3- carboxan1de hydrochlorlde

@We(,s amddrthlal pistBrexvag, Beat ¢y diofen- and stirred
DMSO (5 ml

Fag e STttt T eas SRy e o
v&{g aiifdddp %afdJ(thét m%EuEeQWawBEJ_Sted red g§oPCetfbanadl hr. The
(30 M) at 70C for 1 action m xture .
RIS B SPRES5 8 uIRHGE GSPHESSPERT D Carknd the residue
wad reeted (Widy eliky ckegliabBetdbe ghgamh€er Ay@heWd¥ganic
washed with saturated brine, and_dried over magnesi um

aydntwas pidesbovedt mageé@mvaﬁéfaﬁéd Yrdehe RNt was

Shtimr teehf oIel Og?gp%e}ﬁa? fiy {éltéét? gtﬂ? bl%? tk*.a%";‘g@lfled by

:eepa:imaa:m HHILS Ol Yedtha obtdnmedi yal\lchydndgems added 4N

ori de- et cetate sol t on nd

ARG (TR Ry B PeEea R 8&58{“—% "SR PSR o rature,
PEECt tﬁt&qp%fta%re\@@y%t\&%ew@@lel esl edchydfhytfait@ition and
and recrystallized to

recrystallized to give the title compound (23 mg).

'H NMR (300 MHz, DMSO-d¢) & ppm 1.83-1.93 (3H, m), 6.00-6.20
(1H, m), 7.13-7.25 (1H, m), 7.64-7.71 (1H, m), 7.73-7.79 (1H,
m), 8.22 (lH, s), 8.24-8.32 (1H, m), 8.51-8.58 (1H, m), 8.62
(1H, s), 9.65-9.87 (2H, m).

[0181]

Example 6
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give the title conmpound (2.35 g). 1H NWR (300

WHz, DMSO-d5) 5 ppm 1. 87(3 H, Hz), 6. 33 d, J=6. 59
(1H,s),7.22-7.44(2 H,nz,7.70-7.84 (1 H m,
S-chloro-2-imino-1-[1-(2,4,5~trifluorophenyl)ethyl]-1,2~

dihydropyridine-3-carboxamide hydrochloride

(Step 1) 1-(2,4,5-Trifluorophenyl)ethanone (5.0 g) and
(aminooxy)methane hydrochloride (2.88 g) were stirred in
pyridine (20 ml) at room temperature for 3 hr. The reaction
mixture was quenched with water, and extracted with ethyl
acetate. The extract was washed successively with 1N
hydrochloric acid and saturated brine, and dried over
magnesium sulfate. The solvent was evaporated under reduced
pressure. To a solution of the obtained residue in
tetrahydrofuran (50 ml) was added tetrahydrofuran-borane (80
ml, 1M tetrahydrofuran solution) at 0°C. The reaction mixture
was heated under reflux for 4 hr, and quenched with ice, and
1IN hydrochloric acid (150 ml) was added. The mixture was
stirred at 90°C for 2 hr, and ethyl acetate was added to the
reaction mixture. The separated agqueous layer was basified
with 8N sodium hydroxide solution, and extracted with ethyl
acetate. The extract was washed with saturated brine, and
dried over magnesium sulfate. The solvent was evaporated under
reduced pressure. The obtained residue was dissolved in
methanol, 4N hydrogen chloride-ethyl acetate solution (10 ml)
was added, and the obtained precipitate was collected by
filtration, and washed with ethyl acetate to give 1-(2,4,5-
trifluorophenyl)ethanamine hydrochloride (3.81 g).

'H NMR (300 MHz, DMSO-d¢) & ppm 1.52 (3 H, d, J=6.78 Hz), 4.49-
4.68 (1 H, m), 7.60-7.74 (1 H, m), 7.84-8.02 (1 H, m), B.76 (3
H, s).

(Step 2) According to the method of Example 5, the title
compound was synthesized by reacting 2-cyano-2-(3,4-dichloro-
5-0x0-2, 5-dihydrofuran-2-yl)acetamide with 1-(2,4,5~-
trifluorophenyl)ethanamine hydrochloride obtained in Step 1.
'H NMR (300 MHz, DMSO-d¢) & ppm 1.78-1.90 (3H, m), 6.27-6.43
(1H, m), 7.61-7.75 (1H, m), 7.82-7.96 (1H, m), 8.24 (2H, d, J=
2.3 Hz), B8.58 (1H, d, J= 2.3 Hz), 8.70 (1H, s), 9.97 (2H, s).
[0182]
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8.19(1 H, d, J=2.26 Hz),8.25(1 H, s),8.53-8.61(1 H
M, 8.69 (1H s), 30 9.93(2H s).

Example 7
5—chloro—l—[1—(3,5—difluorophenyl)ethyl]—2—imino—1,2—
dihydropyridine-3-carboxamide hydrochloride

According to the method of Example 5, the title compound
was synthesized by reacting 2-cyano-2- (3,4-dichloro-5-o0x0-2, 5~
dihydrofuran-2-yl)acetamide with 1-(3,5-
difluorophenyl)ethanamine hydrochloride.
ly NMR (300 MHz, DMSO-d¢) & ppm 1.83-1.95 (3H, m), 6.16-6.32
(18, m), 7.20-7.39 (3H, m), 8.22 (1H, s), 8.40-8.45 (1H, m),
8.60-8.65 (1H, m), 8.71 (1H, s), 9.78-9.99 (2H, m).
[0183]
Example 8 _
5—chloro—l—(6—fluoro—2,3—dihydro—iH—inden—l—yl)—2—imino—1,2—
dihydropyridine-3-carboxamide hydrochloride

According to the method of Example 5, the title compound

was synthesized by reacting 2-cyano-2-(3,4-dichloro-5-o0x0-2, 5~

~ dihydrofuran-2-yl)acetamide with 6-fluoro-2,3-dihydro-1H-

inden-l-amine hydrochloride.
l§ NMR (300 MHz, DMSO-d¢) & ppm 2.18-2.36 (1H, m), 2.77-3.00
(2H, m), 3.03-3.19 (1H, m), 6.23 (1H, t, J= 6.6 Hz), 7.22-7.34
(2H, m), 7.44-7.53 (1H, m), 7.73 (1H, s), 8.23 (1H, s), 8.57
(1H, s), 8.67 (1H, s), 9.83 (2H, br.s).
[0184]
Example 9
5-chloro-1-[1-(4-fluorophenyl)ethyl]-2-imino-1,2-
dihydropyridine-3-carboxamide hydrochloride

According to the method of Example 5, the title compound
was synthesized by reacting 2-cyano-2-(3,4-dichloro-5-ox0-2, 5~
dihydrofuran—Z—yl)acetamide with 1-(4-fluorophenyl)ethanamine
hydrochloride.
4 NMR (300 MHz, DMSO-d¢) & ppm 1.89 (3H, d, J= 6.8 Hz), 6.05-
6.19 (1H, m), 7.23-7.37 (24, m), 7.51 (2H, dd, J= 8.7, 5.3 Hz),
8.21 (1H, s), 8.36 (1H, d, J= 1.9 Hz), 8.49-8.67 (2H, m),
9.60-9.83 (2H, m).
[0185]
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[ci 120r +153.6(c 0.43, MeOH). [0197] Exanple 22
5-chloro-1-[(1R) - 1- (4-fl uorophenyflethyl]-2-im no-1, 2-
25 di hydropyri di ne- 3- car boxam de hydrochl ori de

Eﬁaﬁﬁ&éel@ (3, 4-di chl or o- 5- oxo0- 2, 5- di hydr of ur an- 2-
acet am

5(? oxoTH f%uiafu%?%ﬁ%ﬁ%ﬁmﬁlﬁgtﬁ‘é’lé gy iBage-ts2-
d@ﬁga§§§>9ﬂ8ﬁﬁ@%§rﬂgxﬁﬁc@ MRIr® csillioried i n et hanol

t 70C for 14 hr. The reaction nixture was
quencheqosdvmhtql\tlseadmemhqq/mfoﬁwpé@l gvi e hhfle compound

extra t K _
R
dstlytiabEurdhe2 spl vaok t avaisdee waipr dt-e(@,brder reduced

pressur The resi due, wa rifi ed b baS| c silica gel
d&éﬁ&ﬁﬁ°€ﬁ?6ﬁ§f%5?%%%@1?%§H5¥ * The obtained /o

15 iRl U E3 YR vl S SR wanﬁ}:xhanom f@ﬁhy&l} Q@ere.4 Hz), 6.31
chlori de et hyl acetate sol ution was added, and
(flHe a, xTar €. AaBzLr y8t2917 244 f%fbmﬂétrhyﬁ dcdr&fe (Linem) ,

pr.eci,p at cryst I col | ect filgtr, t| a
hebrysest (Fheatls & 32 THE (B Sndty % &8 0
(IZH NiR.6300 MHz, DI\/BOd6) 5 ppm1.89 (3 H d, J=6.78
Hz), 6.25 (1 H, s), 7.23-7.38 (2 H nm), 7.45-7.63 (2
9189, 8.22 (1 H s), 8.37 (1 H, d, J=2.07 Hz), 8.61
E(xjam'ﬂf edy1J=6.03 Hz), 8.72 (1 H d, J=6.03 Hz), 9.88 (2
H §). [a] 20D= +127.6 (c 0. 45, I\/EOH)

5- chloro 1-[1-(3- cyanophenyl)ethyl] ~2-imino-1, 2-

dihydropyridine-3~carboxamide hydrochloride

According to the method of Example 5, the title compound
was synthesized by reacting 2-cyano-2-(3,4-dichloro-5-oxo-2,5-
dihydrofuran-2-yl)acetamide with 3-(l-aminoethyl)benzonitrile
hydrochloride.
4 NMR (300 MHz, DMSO-d¢) & ppm 1.92 (3H€, d, J= 6.7 Hz), 6.19
(14, q, J= 6.7 Hz), 7.61-7.69 (1H, m), 7.71-7.79 (1H, m), 7.89
(14, d, J= 7.6 Hz), 7.97 (1H, s), 8.22 (1H, s), 8.43 (1H, d,
J= 2.3 Hz), 8.59 (1H, d, J= 2.3 Hz), 8.65 (1H, s), 9.79 (2H,
br.s). ‘
[0187]
Example 12
5-chloro-1-[ (1R) -1- (3-fluorophenyl)ethyl]-2-imino-1,2-
dihydropyridine-3-carboxamide hydrochloride

To a suspension of 2-cyano-2-(3,4-dichloro-5-oxo-2,5-
dihydrofuran-2-yl)acetamide (1.0 g) in methanol (10 ml) was
added a solution of (1R)-1-(3-fluorophenyl)ethanamine (1.78 g)
and triethylamine (1.31 g) in methanol (5 ml) at room
temperature, and the mixture was heated to 50°C, and stirred
overnight. The reaction mixture was concentrated, DMSO (10 ml)

was added, and the mixture was stirred at 80°C for 2 hr. The
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20 [0198] Exanple 23

5-chloro-1-[(1R) - 1-(3-cyanophenyl)ethyl]-2-imno-1, 2-

di hydr opyri di ne- 3- car boxani de hydrochl oride To a

S@&é’ﬁ@ﬁs?"éﬁ BY 2RO R -Unqer AfuafbPFeSSyxe. 2tBe pgsidue was

QXQEBBHE é@hyég f?éﬁ%é&%é‘%ﬁﬁ9dytér0 gﬁﬁh%ﬂglogégnlc

was a tion o
l(ay_R): Yag3dryedophenyhy gidwsinami e faded5 Gheasdlvent was

t t hyl th t .
eBREERLPT Wi o huced T GRE: oTTPr BHSLIRE FeRPugified by
ba@€c fheitgagél ophsGhyesErams, enapgiat ed under reduced
pressure, 30 acetic acid (5 m ) was added, and the

agekBRleeNGEBaBeITE fhe: BoC flor theppbtahped oygbhew sl was
28RO LR ﬁggyégﬁs{% éﬁﬁ&fféepéﬁﬁﬁu fetdid ts%&al_“c%hdg{% Y83m

partition acet at’e, aqueous sodi um
temparbbnate and ﬂhéaqrmnmmbdjmﬂxschadsi #dersokofilented by

d d t
4% RE230) o ey Suabbt e G riuced B cosgnana (388
mfhe resi due vvas purl fied by basic silica gel colum

,chromat o (eDth acet at e: hexane=7:3-.1:0). The
"BHMR n Mﬁé{*%l)s%PB@dlr?\Owéﬁharﬁyl J=11¢-4 Hz), 6.19

(H)éxd ggenﬁb@ﬁ'ﬂ@ eshylmpce adg 75%2“('1 (™). 49RG 55 (1,

and the m xt'lre was crystallize "t Ot et' hyl -
mageBake. (3HThe) précdhi (Hieddcrirstalds Hamr,e 8(;6I5I—6c:t76d (B¥, m),
f| Itrggl Oﬁ anﬂ recrystallized. The crystals were

80 eéptane at 60C for 3 hr, filtered and

[d]PRe to2give(the.$) tmeorgpnmpound (0. 26 4). 314 NMR
300|\/Hz DI\/ISOdOSppml 92 (3 H, d, J=6.82 Hz),
H q, J=6.8 Hz), 7.03 (1 H, dt, J=9.6, 1.6

?%}nlg (1Hdt380 22Hz)730(1H,s).35
g 2) To a solution of

Stch3olrpeie{ b= £ toy apdrmgth y BX dizmari -r?e-ln(moz-:i &r
e R e T
trietAykariiBg to the method of Example 5, the title compound
was synthesized‘by reacting 2-cyano-2-(3,4-dichloro-5-oxo-2, 5~
dihydrofuran-2-yl)acetamide with 4-(l-aminoethyl)benzonitrile
hydrochloride.
H NMR (300 MHz, DMSO-d¢) & ppm 1.93 (3H, d, J= 6.4 Hz), 6.14-
6.41 (1H, m), 7.60 (2H, d, J= 8.0 Hz), 7.93 (2H, d, J= 8.7 Hz),
8.22 (1H, s), 8.46 (1H, d, J= 1.9 Hz), 8.56-8.78 (2H, m),
9.67-9.97 (2H, m).
[0189]
Example 14
5-chloro-1-[(1R)-1-(3,5-difluorophenyl)ethyl]-2-imino-1,2-
dihydropyridine-3-carboxamide hydrochloride

To a suspension of 2-cyano-2-(3,4-dichloro-5-oxo-2,5-
dihydrofuran-2-yl)acetamide (1.0 g) in methanol (10 ml) was
added a solution of (1R)-1-(3,5-difluorophenyl)ethanamine
(2.01 g) and triethylamine (1.31 g) in methanol (5 ml) ét room
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(6.69 m) at OC. The mi xture was stirred at room

tenperature for 2 hr, and the sol vent was evapor at ed

under reduced 5 pressure. The residue was partitioned

tmpbra’euhyl, eard chhermnbetxamj wm éreatielde tor §aC ¢ drayestirred
auer anh drous I e

YRR B it A IRAL otgeqopeealReeddl puso (10 ml)

wﬁ@sb@déd\/\ﬂﬁnaufhélﬁﬂxﬂYrélv}déi%tg.ere@bltm&OT for 3 hr. The

chr omat ogr aphy . (hexane: eth acetate 7. é%ﬁ ve .
SEeVENbuUGF an?%rw%%ursde | 7] ThepaRaicue was
p%%tl@lg)le(asw?_tﬂhéﬁﬁ{isOéé@tat]él-dasr%ﬁv%f(t%o( %‘ﬂﬁ tﬁ@cég)_;?ﬁlc

laye® pasHirbed evyr sa@segiumd sulfates. 2The) éoizquzt (4as

8.0 23
Saptirrshoor e Zaiigra (nfeetdidi The FEbTad w8 Buriticd by
bfa|sli@r epheay! balhyhk@mb@@ﬁ;ﬁlj Sce?ctgal obt ained in Step

in N, N—dlnethylacetanlde & ded fInC
ag%ﬁ,tgem(a@hggoéfl 0-19:1). o the obtalne ellow o0il was

atdrdgﬁ( QNbﬁg}é}fb?gﬁn@ﬁfﬁ@}:?@@)eﬁﬁfﬁlalcﬁeddal’l'_'g @ol(qu@QxO aﬂ) room
and 1, 1" - “bi s(di phenyl phosphi'no)ferrocene (0.73
teopmrecuper arndethFhpreolipt f atredvesr wttiakse wene ppgd;ef:a;red by

T R e TR e

nfg)l.tered, and washed with nethanol. The filtrate was

,concentrated under reduced pre and the r d
"Fa¥MB LA BEP By QMFG<ds) &I PEB n§9cﬁ§% ?ogQapﬁyé Hz), 6.12-
d'ﬂz%xa(fi@i ey 7a€2§t¢?t 8g= (3H1)m% @lxve (efl-Putyd.30-8.45 (1H,
1-(3-cyano-5- 25 quoropheny Sethyl carbanat e (3.20
rrg), & 58Bhiotle (3811 o) , 1B ARR(THAO0s MHZ? - DA, Bppm-
43 ( ) (146 ( J=6.8 Hz), 4.81 (1 H, br.
é‘”) v, %{%?8(? 3.8 ﬁ?&{% 23-7.29 (2 H, m, 7.41 (1
H19)]. (Step 4) To a solution of tert-butyl
1-(3- cyano 5- 30 fluorophenyl)ethyl]carbamate (3.90
I%ed in Step 3 in nmethyl ene chloride (20 m)
W—{Nﬁlﬁd@q&ﬂ 6Bho1Eger dpfop il PXBNE- Sy ridine-
t 0C. The n1x ure was stirred at room

31nqxhaxamm§efor 18 hr, and the solid was coll ected by
filtr ion to

3-(1- ﬁogtul’?)ﬂ Séoinl ﬁor 6bENZ0RT T T ?e 3%l%hldor th ooﬁod_e

c{ﬁu&ﬁ‘c@ur@&—%—\ﬁll)h@e?@igugel_éom NVR L#Qﬁ)etbl‘lr#noDl\lﬁm ad)) was

1.53 ,
@edmﬁ FRIRGPTY 3>fH1-ﬁ>i“en8167°%9PFPP)2%aszn§ hﬁ(ds&%%ﬂéarlde
gfl).hl)amgs)usatfﬁiq%ﬂ%t@lf 1%1&%@”302?83%147 di §hhOF Ra R PX 05 31115 at room

of uran- 2-yl yacet am g) in methanol (10
trérﬁpamﬂ:d'read(wxdi ahsomikitomeofvas stirred overnight at 50°C.

5-flu [ y [ : .
T 258 aiofer rost 58 SHARE, HERRFs MUk RER ) Fogric acia
{5 met W@'a&&dﬂ Jarl theomykeqper akyr etiapddtde 50°C for 2 hr.
m xture was stirred overnlght at 50C. The reaction

| Tt ATV TS WA SOPRIOSA LR BROPE ( HERHCRR eRERS BUT S i Tesidue

30

35

‘g% g% C%l@ﬁorY%s vlloaa%%qpl apdthbe Hhyt HEBe¥@S Sbaikgd

he solfvent was evaporated under
bmudmhqueessmob tkmwd:rtglaeur:eéaaae vas pashedu@)h‘@m Sdtturated

ace uequs sodi um bic nat e.,a
S S AT i o TR RC S U AL THRE- or Do 101 Sy was
dPSpSFAtesH aueiers adidiBesliprakenrand The sodMdd wis purified by
evaporated 15 under_ reduced pressure. The residue was

bas1¢i s 1R 8l Colune £hgemaEesEARNYh I 8RRY bgr aphy
égé{%ge.hexane =7:3-1:0). The obtained yellow oil was purified

94



5

1

(=]

1

[§]

20

2

i

3

Q

35

acet at e: hexane=7:3-)1:0). To the obtained yell ow oil

was added 4N hydrogen chloride-ethyl acetate solution

(1 M), and the precipitated crystals were collected
byyptebarative BRHC20nddhsitaised faagtient Nest Freated

wegﬁp%”gcé ép%r'@z')zcso 'n@ ?%%%%Be 017%%1[1’%%3{9% Y% give

t&el@ﬂ:lelcémﬂ:‘lﬂl)lﬁd?(ﬁ.’f (nigH br . s ), 7.89-7. 97 (1 H,

57 (

%rNM% 30% 1%%,2:(1(31?-?13&5 gpy\ 1&?%?'92(2&H(2bfi "1 w, or
s[.(?ZO%] 9§X opke @85 g=7.2 Hz), 7.29-7.50 (4 H m), 8 26 (1 H, d,

- ¢hl or o- 1 [ 1- (3-chl or o- 5- cyanophenyl)et hylj 2-imno-1
J—2~ TdHBY dr 5Py P8 di hell 3-leawr FoxXanmi de hydrochl oride (Step
[§39I§ a solution of 3-brono-5-chlorobenzonitrile (15.0

in tetrahydrofuran (50 m) was added

Exampykmagnesi um bromide (69.3 nm, 3.0 M ether

solution) at OC der nitro

SR E- LT APPOWBHLT b TSR %ﬁﬂ%@ﬁ&iﬁ&é’&;{sghﬂ} 1r2-

dsith'y"dﬁ:%gyﬁs;olfill]:e53héarl§@£la1ﬁlﬂ?é k@ dra C. Lithium

al Um num hydride (5.69 g) was ‘added, and the m xture

(55epad ) sTor pedolvrian <nf il ~ refaidyy Mulf opatlé pheayd ] ethanol
rtygtion h F

%%gtgm égﬁé We}lglg%g%ﬂ‘o@e:r?%n%o@ous st E%lslﬁnﬁ ate24 -3 9)

iandetth@hydirs€nranass &0 apby ates addkei dnerhupe:«bpgrlessur e.

The residue was purified by silica %gl col um

2@NddarbgRIpAYE (B2 L bndt chiCor PR MBENBASELTS: T3St BtErred

e i Ghk3aRr 968m5t§1'ﬁb8fe99@§é1y| elhanarene (Bsbe@ipdsated
yellow oil. I'HNW (400 M4z, CDC13) 5 ppm 1.35 (3 H,
uhder=@eguaey, pareesum, Hang, thesres igye wa@artipioned with
rrtegtjhé/g.e%@ F&Zg%é%% Hdnélgfﬂy&rgcﬁarlg'a@ic(.l 'flhen%rgéglc layer
whrs( Jral¥yheD- ﬁ@laq@mnﬂo)ﬁhha@mam@o@ﬁté gndolseaiumeded brine,
in Step 1 in msthyene chl rldeéﬁ%l re added
ad [Gdieh v areyrpBHE! 8° Bu% YEF 1 r (1EPnFPANFRE Was
dfipb it @lunder IE@uEbZ’it Hr&s ¥@se St "IrHeeQe%tldh@()%s dissolved
tenperature for 2 hr, and the sol vent was evapor at ed
imadtirethgdueetiepr ¢250r 1) Thand Sthessollet inrs wae ttiinnesd at 40°C
trfL rﬁert hy&'ﬁgepgg{%%ig§t@c§]ds -toerw %Q:%lq.r %'dc é/a¥§'itratlon,
s drired ovéerTan rous sodium sultate

S eita A eelv gpomatet yil ndeeta*ed u’cedg.bves%—u{r]e— [3Fhe
reS|due was purified

ks herandbetiny) - iefarERu 51 edione (210

éerés @Jtviﬂltlel sodifr,omo-5- 20
chI orophenyl)ethyl] carbamate (6.08 g) as a white

"SoNMB. (APIONNEZ (¢ 40DCMYz,5 Epa 3)- 95 piénrﬁl 40 ¢s7+6 B3), 3.06 (3

% 3B it & T M P e T L e 3y 7o

11754, (2 H,J=d).,8 THZR-7(.8Uei43H, Tm) a 8obuUt (bnHpft, J=1.4 Hz).

tert-butyl [21-(3-brono- chl oropheny]) et hyl ] carbamat e
(B-98 %) Tébtaalsﬁéd‘tllﬁnStg 02 hg %’Het /T acet ani de

§£&H§ﬁsdﬁf&1 g%%nyl%tg;ﬂrﬂl—@iﬁ iQo&?ﬁdgie 1,3 (2H) ~dione (21.0

ris(di benzyli deneacet on di pal | adi um( 0) (O 67 g) and
d), 10btamtrﬁ<ijllph@‘t5ﬁ|§pﬂogphﬁﬁbﬁfl@ﬂr weenaddedghvgrazing oom

erature. & $ Iut| on S 1
T&?{&%} %E%l r gen )at noé:ﬁmg‘r Eé&g%ggﬁggéoﬁ%&% Igl}&rure was
leyaped afrete tingetl sedvzed presshhe. sdbheentesialiewarated under
filtered, and washed with methanol. The fil{rat éh
iaead IRiRtP UWifde@N% diCede5AEEs MES BATT ROl B

MESh P d | @th I R 1R W@Rle rCO! HHB SRELNBE O A Yvas washed
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(hexane: ethyl acetate=7:1) to give tert-butyl
[ 1- (3-cyano-5- 35 chl orophenyl)ethyl]carbamate (3.9 Q)
as_a white solid. IHNW (400 MHz, CDC13) 5 ppm 1.42
wighHwagpr and4spBurpted buing (am—ldn;qed SVPr anBgdggus

. 4 2 p,.4
Bhisfi pRikat: e ol b ehpbirfha uAdbePedduddy
pabbsumpheﬁyméeﬂégdduanﬂasnﬂmss@&v@ﬁ dh dbeahpedetinesSt €30 ml),

l e chl.orjd 20 m s ,adde N_h o en
B raeresy. SBTaFbst Cottiorie SPIneioR 1oL orird) "8 addea
upicétru ﬁ@eW@§0§ihdj{ egn@ttm@qmg@maewsu @ ifrgledl8olr 1 ARdat
the solid was collected by filtration to give

reom LeRPREBERTE) - Sﬂ%lwz:@medr sPéidowagdreotheeed oy
A28 Bt omgt £ L bt AR My U0 e
hgd@®ch2okidd, (1228 0gHzds 8. Wit sdlild. J=1.6 Hz), 8.58
§lf oo by PR, Podp BB RN, o, omo.e2 war, 3.2

(G lwdrsqfumalsﬂ (¢! H«’;\Cﬁﬂ)aﬂvd%(QlGﬁ gk,i p=ne Bhﬁﬂpl 7189 (1 H, 4,
m) was added a sol ution of

Iz B- HA moét AP (1 5Hc i or Sferfz o br 18- 2hyldr Hehisori eS8 (3 H,
perls0y9) obtained in Step 4 and triethylamne (1.5 n)

In thanol (5 m) at roomtenperature. The m xture
(W&spsﬁnrﬁedaoselutghm af Zﬁmyannmﬁi¢&3Q%dmdhhmmosﬁkmenkz,s—

20 _.evapo under, r ed ress Acetic ac
VP riaRas el S Sl & B eSSy cBgkOnate
(fleB §)hain EhBafelVvend mep wyapMded -uer reduced
pressure, and the residue was partitioned with ethyl

a@ébé(tléuléawéb@h%ﬂlL@Mbawmdn@mlml&@eﬁaué g)
g‘% ' @dmiﬂr gﬁé?eZSQ{: %6(919 te-mggel_g{]m c Anqyetﬁle ?hl%tcﬁre was

ried over sodium sulTate, an e sdl vent was

seapecabedrungrt aeducwEn pmﬁasuéactirhle mestete wss filtered
d urified col utm chr omat ogr ap

basic .sjlica
Gediste. nasabee Haliins vl b Gta e gE FeRuoed
pﬁéssW&% adties ADs hek GgeN idfilede o8t Bpkiac8t @i 8a gel column
solution (1 n1), and the 30 precipifated crystals wer e

chgometeggapyyf (PEREL | apetaie rhexdnaal 132ed)i-o §pvehehebtained

VeIl GTI R 2434E Ry sbOR Pl i et st
swlui;bnS EEWJ 8. éﬂd(ﬂhéiprecﬂpﬂtété&)crystdisZ&e@b dollected
o3 Fidtiariog gbd TepfvaialLised o iie he ity Sompound
EQQD&b»Exanple 26

-chl or o- 2-i m no- gpérldin-s- flethyl)-1, 2-
H. NWBr 6399 | ¥l fie- @ﬂ%%rrda nPEB di AYdf3chi ofti 0&6.6 Hz), 3.27

(3 H, s), 6.31 (1 H, q), 7.63-7.79 (2 H, m), 7.88-8.02 (1 H,
m), 8.05 (1 H, br. s.), 8.23 (1 H, br. s.), 8.48 (1 H, d,
J=2.1 Hz), 8.62 (1 H, d, J=2.3 Hz), 8.71 (1 H, br. s.), 9.88
(2 H, br. s.)

[0192]

Example 17
5-chloro-1-[1-(2-fluorophenyl)ethyl]-2-imino-1,2-
dihydropyridine-3-carboxamide hydrochloride

2-Cyano-2-(3,4-dichloro-5-oxo-2,5-dihydrofuran-2-
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52- Cyano- 2- ( 3, 4-di chl or o- 5- oxo- 2, 5- di hydr of ur an- 2-
yflacetam de (1.00 g), 1-(pyridin-3-yl)ethanam ne

(0.68 g) and potaSS| um car bonate (1.18 g) were stirred
viln agehamstde( 18- §) over thﬁtucawom@nﬁH@trhé@@m@ﬁ (1.42 g)

R T féé éﬁ‘gtéhg_?“ﬂ@ %)e'v&éx% %}e[ff] i90kLY hol

was “evapor a er re uced ressure. e res
mas a}tUWIOP(E etbbylbast C ghbi @@ageioﬁqhmuf@rmt rﬁpfeyi with

t at e: hexane=7:3-. 1: Toth obt '
e AreERIORE SEhad At AT Al deetate. The
é&ﬁ@b%%91§959tw95 Egsﬂfieda@ﬁtﬁrgNFgaaidﬁ‘Hydﬁéxﬁﬁﬁsgahﬁtlon,

“were collected bg filtration and recrystallized to

agidy extiractedl witbnpbhvidl aset®s nyfhel BxAWRCE388s Waphed with

PRS0 B GHyed o8 g e myg otvent

Wﬁs4év@bHradedJEﬁd@rk&édu6e64pfé&$unb JTRe3obtain8d 7#esidue

mé;Hdﬂ§ fivFngnb%etQBno} 25%d§@§q rﬁﬁigq;ﬁe et%yl acetate
sy16RHi@0-(3- fnd ) lwd50xHde4 3, Anglm&r&%ﬂéﬂlv&@r&%&aimzed

1)-2- imno-1, 2-di hydropyri di ne- 3- car boxam de
ﬁg@@y@@h&dra§gtg5e(5§¥¢g]Bre01p1tated crystals were collected

PR AP Ant ReC kT BERT oY e L7 b ngy fdg compound

(«@a mrged |n pyri di ne (30 M) at roomterrperature for 4

Hoi; T2b5 SR WR0Aed WP ek Ayl et o aild H2), 6.22-
€247 a0l g ashed-wiLh 1 30 dydrochlorie agl aeg, 7.65-

sat ur at ed br| ne, dried over magnesi um sul fate and

Ti16 eled, The Solferil Hasdevdpdra® diElunder2’ edudeds), 8.55
ressuyy e.._%Lo uto( of gt t.ai ngd
egisl’dulgé |Jn-£t gt%rg ydrgfgﬁaﬁ E)’)old d Ly P?HS‘ Lk
teta3dhydr of ur an- bor ane (200 m 1M t et rahydr of uran
sol ution), at 0OC. The reaction m'xture was 35 stirred
amyEe #¢ 3 hr, and quenched with ice, and 1IN

Ml%—@“lﬁuﬁ%'—q ([(800mathyvas1 Aeeer) — T he- dikidHE MRS nden-1-

stirred at 90C for 2 hr, and ethyl acetate was added

xlh]e-rletZUdlhb'éirs;@wmde@a aqgééh@xmay@ Redrasdslidniste wi tlh
Qﬁefpg Réd%rgx r ac §8hg&§30\Mash@gn§mg%§1a%?lﬂlr egl_%%%y (17.29)

was rm;,sp@ndedi dvemetrhgnedi Y258 uht pf eaM%ddiﬂmrtmtohTyhﬂide
ol vent. was e rate nder reduced essure.
Do o s PUGH iae e do B SR R PER OIS anThS mixture was

Jﬁ/ﬂrﬂﬁﬁrfo&h|1°'h'rdeaﬁhh)qheﬁ§§éat F1i6R! akbdOdnd 2 cmnil was The
added, and the obtai ned precipitate was col cte

$9Nandt iWa, eYRRoRasRedundeni redecey| preeIRIe- t dhgi W@Sldue was

é%fkf%f@ﬂ@&’w%@htR %ﬁ@&%ﬁ@”oﬁléﬂl&& Q%grfﬁrﬂ§ﬁféghfé}fgsac1d,

and the organic layer was washed with saturated aqueous sodium
hydrogen carbonate and saturated brine, and dried over sodium
sulfate. The solvent was evaporated under reduced pressure.
The precipitated solid was collected by filtration to give 6-
(methylsulfonyl) -2, 3-dihydro-1H-inden-1-o0l (15.6 g) as white
crystals.

'H NMR (400 MHz, CDCl3) & ppm 1.98-2.09 (1 H, m), 2.12 (1 H, d,
J=6.4 Hz), 2.53-2.64 (1 H, m), 2.85-2.96 (1 H, m), 3.06 (3 H,
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11-1 NMR (300 M Hz, DMBO-d6) 5 ppm 2.12-2.27 (1H, m
2.36-2.48 (1H, m 2.96-3.29 (2H, m 4.52 (1H, d,
J=3.41 Hz) 7.09-7.31 (3H, 7.53 (1H, d, J=7.95 Hz)
58 66 QQH(lSQL dgd( st=kt B, a foldutizon &-32 (1 H, g, J=6.4
dr 11~th drochlori 53
obt ggn g & bo?hé%%trl eﬁ;&yﬂgm%yﬁed ng’7 ? i%'g Hz) .,
7t.®19rah1yH;o§Mran (200 m ) was added di - tert butyl

di_ car honat e at_r er e mx ur.e
(\%§Ps? rF@daa§°§ﬂegé% én&ﬁ‘g}% )HE 3Tﬂé ydro-1H-
1h@%ﬁt-|10812(?1§°bu§) OB ¥@Sn P UIrE Gy a V\Qtﬁbheﬁﬂ}ﬁﬂphbgphlne

m xture was extracted with ethyl acetate. The extract

(@85 8was haodwphihha Nimide otk ot i D ééi dedr@hygrefaras (340 ml)

i.ed _over ghes qu f||t red

w1 aeneS 4 a0t Ebr I AR et Tl b * 3 8%, ana
thlet airedreeshdust wasedi sis at el uermpﬁﬂa)ﬁumcfbat e BS The

200 m%@ mchlor er benzoi ¢ |d(£181 , cont b

VERL VaRoSBaPer %%‘&% ex rﬁﬁfﬁi‘ﬁ 7 s AV ¢ aB Sdresmue
wals paeritepReRalytR  m {R%Fié?étdrplrbﬁd@ Wy YRS h§hrbeBdoric
at the sane tenperatur 6 washed wi t h aqueous
asadi- unTh?d@b@@hlféalfmtV@SsMa@he@nwéﬁh §af-urate aqueous
s%c}ilrtlﬁ 9 e8"8£r8@99€§ %{'&350 tcﬁgeI f' Ia %r ﬁ%.ﬁd over

en ed un

Was evapor.a er re uce préssure
angsiddoe swasdputhi fsuEEabg baZiec ssillvietd gab evbhponated under

chro %raph (et cet t e: hexane=2 f]f} The .
rTﬁe& é§P}éE U i'9iSh SHEPREASE ¢B302nPjxed\polvent
d?:yert@@@n aeeltaltbdgsetM$ ag £l er&9) utd o 13 5l )nlwagnd

added, m xture was stirred at 50C for hr .
heixened300i 84 ) mi Rpdr EheaBixtere amy attddrnaddon édllr‘léed The

n a 1Al tat ol lect
AR R e R o148 P SR P e e O T R 6, 581 $Raed
viitéh- diihgdparophiit btheht orire btaraimedl sbldidowade suspended in
h drochl ori de 5 3 %% 5NVR (300 M Hz,, DMSO- d6) ppm .
acgbateH (1R Blee- @n@6t1%?l-i5u$ﬁe%sl7‘§l A, Séc)lrred at 50°C
3%1:6‘1 %rgoahﬂiHal'ﬁJwgdggo(ébblsﬁe rdch Qﬂzmiﬂerature The solid
3, 4-Di hydro 2Ht hi ochr onen-4-am ne 1, 1-di oxi de
wmmdmeeﬁedebyzfél‘gyabb@er need | washeg with diethyl ether to

gg'vc%%éﬁgz g“%%ﬁ“yis&lﬁc’ﬂyé?o?m aH r[% P TR n Y (]Y 4 &)H
waihindﬁlreeﬂgs‘amzl)um-dabbenane ?1%)18asg)a \Aﬂt:ete;tsrcﬂr:reﬂ_ [ tn

t hano over ni a 0 re
\%agmgr I(f‘lé%elaH?hr% PPE‘ 2 gg % &%n}é( H,
E\ENY. qt460k1urqdeﬁr)re@uqed Pr 25 SHAE; Jirps rees'sdtrze VB Hz),

purified by preparative HPLC To the obtained yeI | ow
5)|881ﬁa§5addeéﬂrzmlh)FdB@@eHZthl?)rﬂ@ie(he[’@haivolJ-sQ)IQJtHZdn 7.67 (1
5 er.at ure, ,an e-psecipitated crystals
52;2 cgﬁﬁe@cte )ﬁf Fll’ttrn ti 2né§1n?j %%cws}% alrﬁ zed to
Ftep the Ta & eue@epemnd (820nm)) &f NVREA{ @RtHW Ml fonyl) -

5 e pp—lﬁrﬂee ﬁer&g%H(iE?an%egho%? @i ione. (13.0 9

c?ﬁg:a“lr%d 9l §ﬂ%§ 8. 3.71 Etggngniﬂvam aad@@ ﬂyc?r?aifrlé n@nohydrate
7. 98 Hz) 6 (2H "s) 8.60 (1

5 3= H!IJ-)Q amz)ro@nﬁge(npgxatg;eg 813d 1oheonipiuregway Gﬁﬁﬂ

under reflux for 1 hr. The solvent was evaporated under

reduced pressure, and the residue was partitioned with
methylene chloride and water. The organic layer was washed

with water and saturated brine, and dried over anhydrous
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Exanpl e 28 25
5-chloro-2-imno-1-(1-(pyridin-2-yflethyl)-1, 2-
di hydr opyri di ne- 3- car boxam de di hydrochl ori de
z>d®}aamu2f@3e4 ditehl mlor@toxv@sz eyapomptedf urdar 2reduced

tam ( [ ) e
of R ho et le i SRl Y BLORP R e folfte,

h@ifdj:aara:@]loﬁsle atjd30, M@Im@tﬁ . 50 @1 ) Thas eddedonnder ice-
m xture was filtered through celite, and the sol vent

cped BFapangt heRMEFure RS Sl eadiad TAFE FeTpggatites for 1

Hur i hgdy P¥c§§§ﬁéEéH|éd¥id¥ﬂa§“@d1q%c%aﬁoﬂgtQQI@Pgﬂlon to give
(et hyl acetat’e: hexane=7:3-41:0). To the obtained

G)re(mect;mdnsul\ﬁasyéﬁdéﬁmmw@g?éh-m&mld@némlwhydrochlorlde
%%atg %% §°|HE#§ éi and the precipitated
et

cryst I's "Were €O by filtration and
1Hemgswo®|meﬂ thSD—\tﬁ)tBeppmtlle9eeﬁpl)3|ndl(fﬁ,1@n n;g)z 94 (1 H,
300 M Hz g éBH d,

,3 “CtH® qp, 5? He) (1?1 9%|a 9 418 - 1173769({#1 H, m)
30'203-(% & Héég 2, 519/(11(11H tth—5]€78 %%9)1(%*@1 (18H%1d J=8.0
Hﬂz)),, 78966 @1H, dd J&_*L890Hz} 6 Hzh (8420 bll Hs. )s),98793 (3 H,
((2H, br. s.). [0204] Exanple 29 /o
ngchloro-z-in1no-1-(1-(pyridin44-yl)ethyl)-1,24 ’
@Bﬂ@;dMQprldlB&sﬁeﬁﬁﬂbﬁx®ﬁ1ﬂecyhﬁb%ﬂfxﬂu4ﬂdﬂthloro 5-o0x0-2, 5~
2- Cyano- 2- (3, 4-di chl or o; 5- ox d ur

Wé’é&f&rﬁa&ez(‘i’lé)aﬁ?t&‘@l %yn“?d? gl % (tr'h{ﬂ‘f‘érahyﬂé‘llfonyl
ﬂlﬁ)ﬁiﬁ@@}loﬂﬁhd_@;naénﬂﬁ Qﬁuﬁ@dhf@f@éﬁlé‘fﬂ&@r (Qpr@ &) ( bbt@ined

g) were 15 stirred in ethanol (10 m ) overnight "at
J:tocste’phé rleaa@tth@nom XL 0relhasa s dddeddatigsign carboaate

(ﬁ’cﬂ eq§| | yeit, yas pEf g{?%é‘t edyndeL rﬁﬁ?&{&% WS B rFed

due Was pur basic silica g

&Pyt et mHe &%%h%h@nhﬁlﬁﬁﬁré ﬁaslfﬂlteﬂédtﬁﬁtough
c%%}alned yel |l ow oi/l was added 20 4N hy

gen
dETE e S0LVERE V§6Fu??%ﬂ°fﬁt%‘ii)umg§ﬁ Lqguced pressure.

zn{ee%@ltﬁee%a%r %S%E@Eie&’%? sgéiscsfﬁléy dd1 tdatingp and
recrystallized ive the title conpound (160 ng). IH

HUINRNEEEQ 1FIPHY, (Bmalde):esappnhaxgﬂef’ew—»h 0J=6Te HRp, obtained
;éf?gw oil was added 4N hydrogen chloride-ethyl acetate
solution (1 ml), and the precipitated crystals were collected
by filtration and recrystallized to give the title comPound
(161 mg).

'H NMR (300 MHz, DMSO-d¢) ® ppm 2.16-2.39 (1 H, m), 2.80-3.12

(2 H, m), 3.12-3.30 (1 H, m), 3.19 (3 H, s), 6.3%9 (1 H, br.
s.), 7.71 (1L H, 4, J=8.1 Hz), 7.88 (1 H, br. s.), 7.99 (1 H,
s), 7.%96 (1 H, 4, J=1.7 Hz), 8.24 (1 H, br. s.), 8.61 (1 H, br.
s.), 8.73 (1 H, br. s.), 9.97 (2 H, br. s.).

[0194]

Example 19
5-chloro-1-(6-cyano-2,3-dihydro-1H-inden-1-yl)-2-imino-1, 2-
dihydropyridine-3-carboxamide hydrochloride

To a suspension of 2-cyano-2-(3,4-dichloro-5-oxo-2, 5~
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(1H, d), 7.57 - 7.88 (2H, m), 8.25 (1H, br. s.), 8.51
(1H, d, 25 J=2.1 Hz), 8.68 (1H, s), 8.71 - 8.78 (1H,

, 8.81 (2H, d, J=4.7 Hz), 9.93 (2H, br. s.). [0205]
dibbyeirodugen-2- yl)acetamlde (1.0 g) and potassium carbonate

(0,88 8014 LPAGRLE" P1d il b 30N AE022 B b8 o~ 11-

iyHen25-ehpbei i £r il &yhlydpdah Hhmiede3- (ardSoxanadie room
hydrochl oride (St

1
temaﬁelrértérz 32pdhe omlﬂgfﬂ”l?ﬁ J@T oHereD PSR 9B tgRtaRfc-
T IdTBEREEAVAT AX YL ARE NGa HYQISEIH & vl o 3. hydrodBNeric acid,

stirred in pyridine (50 M) at roomtenperature for 16
amd thieemd givrionasovashen wiish (e aqﬂt@t\ﬁat efhe gggueous

la‘)é’t E\?\égsﬁz égw%%( rg%\?gﬁgmdéf oclﬁ%rgrl ¥ aC| ngﬂl%lon' and

eﬁcainarc&taeldwbthndudbpedppyeetlmagneﬁ'herrexulrﬁatewaadwashed with
filtered. The sol vent. was va orat ed under .reduc

SHEEGFE PFANG sBPHt FBR $RBEEN )T SHPVHLS L8 r reduced

RSsdue i nThet fé@i@lﬁ@fvbﬁsag)dﬁ$1@3ﬁ basic silica gel column
t et r ahydr of ur an- bor ane (125 1M 5 tetrahydrofuran

dularatesyrarhy0Cet e aeet@tehhéﬁamrr%%ds Ot r Tedthe obtained

}heq rggr lgr ch aglgg ?2 ﬁcﬁﬁr cﬁdf%r%#wj lctalcoerJ1Cate
smjxitlﬂoel wasmibi, r nad ahe7ﬁfeénp112a‘md caquteﬂlwlwemeetcaﬂéected

dded .t hereto. Th t ed |
Q¥ ERTHPH SBR E6AFHRT AL HGTH okF o8 oIS gri.t ingomound

eda agfjed with ethyl acetate. The extract was washed
vvlth saturated brine, dried over magnesi um sul fate and

ﬁl NMBr 300 THBZ 5 OPNEPrt dalad oPapér dfed - dhdét IfiecFﬂi)cedz 79-3.12
3 d $yd S S d i\
&, 'Qﬁqydﬁzgﬁggﬁ H ML B ediy 3 Qhved i (1 H, 4,

i de &t hyl” "acef at'é soI ut
JQB. GriH)z)WaQ 8dd8do41%3aHd mhe 8b24i nbcH,prkm:J [ t)at & v@s (1 H,

col | ect ed filtration, h t.h ethy acetate
R give 6 ?I{?I drlols, BXqi ﬁy rogmglﬁh?gclm Sz ne

mchloride (3.86 g). IH NMR (300 MHz DVBO- d6)
ppm 2.05-2.44 (2H, m 2.89-3.28 (2H m 4.56 (1H, s)
Examgple 20 (1H, m) 7.28-7.37 (1H, 7.62 20 (1H, s)

: 3 L -
SRR e Shorke @h%ﬁﬁsﬁééﬁ%’ - indno-t,2
dwmiijdiexe(—a—&agboabmadeedydno&zb@ridand
triethylamne (3.26 g) in tetrahydr 0.m
ad:jed -3‘F’t-{°r°('2bdl3yI‘1 g&@b&%ﬁag % g(?n%é&]? Qn
%P)‘H@é@nﬁrcfe Eh%ﬁ% m XtRy e 1u]s - §!Lh6£ @Ayly‘@tmme (2.0

enperature for 16° the reaction sol ution was

poard pcmaossgwmw@rr@@ma@e. d2aéBdg) anere hetiyxedrin ishanol

t hy cet af e The .extract
(§ at%’ \Q’toteg SPF né ﬁ‘a“ e Ve Cr?&&ﬁeénilﬁr%mgél Wg? SgelaChed
with eredsodihgn $pidrerti dsasoduaponat edduexi*erac’eeldmexth ethyl
pressure. so The obtained residue oIved in

DA oo ThRe P880 161 AV SRS PSR U ratsgl brine,
493 13 fod C&fgla'n{ﬁd?ﬂas\%ﬁrﬁrsul\é@é@ Putige QI &R was evaporated

Industries, Ltd.) was added at roomtenperature. The
md(eur:eemcktpnee@ﬁr@t t Fhesaaeideeperitriel Figd Pyhrbasm

guen ed Wi t h u lu
S0 QY00 LMD OISR S B TALBL B3P U crineo
hydt ogenweardigmilered in methanol, 4N hydrogen chlorlde—ethyl
acetate solution (3 ml) was added, and the mixture was

crystallized from ethyl acetate. The precipitated crystals
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solution and saturated brine, dried over nmagnesi um
sulfate and filtered. The sol vent was evaporated under
reduced pressure. The residue was purified by basic

wairld edlgektedl bynfehtoaaiographyrd@tystiallized to give the
acet at e: hexane= The obtai ned 5 resi due was
tditdSo IGPEg oA né@hﬁhog)(SO m ), 4N hydrogen

1ghiari dso6tinyt, ages@is)ssl Bginom 630 (81 3, vas adslers nNd 6.30-

the m xture was stirred at for 1 hr. The reaction
avidé u(r1eHnag)eoﬁcéﬁr?aﬁéd(Lln@erm)redbc%‘%j‘br‘léss@réi,r gnd 7-48-

tha r S'Hg was % ‘13' Ef ed fromaethanolg stdyl; acetat -, o7

t'o gi Voro
HH)hy . (2-42H-1thﬂ oahr, or8e|564 -@nmie db, 1-JdH3089¢e2.07 Hz), 8.67 (1 H,
hydrochlorlde %3 54 g). 1H NMR (300 M Hz, DMSO-dO 5

3.65-3.92 (2H, m) 4.81 (1H br.

%‘])207: 1(‘18(81+7| ég 0J5§ 4ﬁebﬁ) 7.92 (1H, d, J=8.48 Hz)
(1H, s) 30 br. s.). 15 (Step 3)
D10 (Nno- 2- ( 3, 4- dlchloro 5- oxo-2,5-dihydrofuran-2-

de (0.70 :
Q%%ﬁﬁoro 4-dihydro-2kLthiochronen-4- am ne
3=thBﬁBHM*1(hydFthQoﬂFdﬁfiﬁoﬁogheﬁ&EEétﬁyﬂ]+Qéﬁmmmd}l 2-
and potassium carbonate & gé mer rred in
PYTAGHPL -2 CAHBOKS 1deppydspgh %5% §on solution

was fidigsee-bhr@audhyzentekbl §-0R002 | Hleg SOy e tuMEs-2 -
evaporat eéd under reduced pressure. The resi due was

mraéer‘fe?dnlb%e H&si4® @il i daRyel-48) dndiEheorertrpvbiathanamine
t
710, S5 B RiSA SheRe ol do2 L PRLE g

Sthardon 0l niMl)) atamdet heopregitpt t at @deC rratalionetixture was
col | ected by 25 flltratlon and recr%stalllzed to

qypnghed i SOUER RYATOKIER (5B6UM PR, TABE §§%a$§ed with
é’ﬁ%ﬁ Qet?at%g (@He B}ggnﬁé §a?§r (Wds NashiPB.t9l SHduPhted

brlne, and drled over magne51um sulfate. The solvent was
evaporated under reduced pressure. The residue was purified by
basic silica gel column chromatography (ethyl acetate). The
obtained residue was dissolved in methanol, 4N hydrogen
chloride-ethyl acetate solution (3 ml) was added, and the
mixture was crystallized from ethyl acetate. The precipitated
crystals were collected by filtration and recrystallized to .
give the title compound (2.35 g).

'H NMR (300 MHz, DMSO-dg¢) & ppm 1.87 (3 H, d, J=6.59 Hz), 6.33
(1 H, s), 7.22-7.44 (2 H, m), 7.70-7.84 (1 H, m), 8.19 (1 H, d,
J=2.26 Hz), 8.25 (1 H, s), 8.53-8.61 (1 H, m), 8.69 (1 H, s),
9.93 (2 H, s).

[a]®= +153.6 (c 0.43, MeOH).

[0197]

Example 22
5-chloro-1-[(1R)-1-(4-fluorophenyl)ethyl]-2-imino-1, 2~
dihydropyridine-3-carboxamide hydrochloride

101



10

15

20

25

30

35

dd, J= 2.1, 8.5 Hz)7.99(1H, d, J= 8.7 Hz) 8.20-8.33
(2H, m 30 8.53-8.62 (1H, m 8.67 (1H, s) 9.95-10.23
(2H, m. [0206] Exanple 31
5 chl gngyanéﬁzi kymmﬁcmdﬂm4153:&245%&%@&@0%&511;%h
nmen- 4- )-2-imno-1, 2-di hydro ridi ne- ?argoxam de
Yﬁ}/é?é‘éﬁ}%iﬂ?déz ggl(gep(]ﬁ)— =(4- luorophenyl ethanamine (2.0

ghﬁohgtﬁ ?hg%hagf ﬁitéhLydrOQEE%GQeOQ%l&%Qdolﬁ)ethanol

roxyl am ne loride (5 g) were
(Q'OI rml&datn7 p‘;a |ﬁbma4( 5@ .m That reaoni ¢ musrating evdorgqubBiched

t | u d
e T HAESH TaP gl LR A0SR 0L Pt
ae¥taael VmeV@Sj‘@md/\ﬂltéye]er&shwdﬁﬁéhﬂ atith eatdratkeld brine,

saturated brine, dried over magnesium sulfate an
anp| dsied. OTAE BoPvent Masl kAl allbe éﬁ&gﬁnFeﬂ%%e%lvaporated

uﬁ@%&SQEQucgaeﬁf ﬁggroonT%%ergﬁhu%fw%gepﬁgiﬁhéﬁdby basic

resi due in furan was
suéucahgeﬁotuiamnbohama’(qcsﬂanhy (leNthelt reatefaited ur afhe obtained

2R i P HLAOLEAR HEaREHE st duBgh, Fhiokide-cthyl
arpdneehlseniueiasi d3 (R0 whs a@@e@,ddmﬁ tHee nﬂ]mthlmewms

stirred at 70C for 2 hr, and eth acet at e was adde
arysttiRd 1igget feAMne kbt eacel%t%epﬁ é’éfegéfﬁéBGEepa9EYStals

w3 @%ﬁ'%b%gg“bghﬁngf99i8ﬁ1Qﬂ&rf@%f¥%€§11ﬂ£é31toaQQVe the

extracte acetate. 25 The extract was
biddlee domplindat( Lir éﬂeg) brine, dried over magnesi um

1SU t ilt ., (he solven vapor r
F’eﬁ@geﬁgﬁg@-’m e&%@d%bsapﬁedfrégmgeﬁmg sng r 6.25
(n metshanol ,234rxl Bgdregrp &h) ovi4de-2léy/| (Aast at)e 8. 22 (1 H,
sol ution was added, and_the obtai ned

Sdrre@i Bt dt HwagrcéF?e@?eHZby 806%i (1 riht i Im, TP 3ndied 8- 72
%thijeaggt ﬁgs* t9.88VE2 H, s)
‘uor'o3, 4 r 6- 2H t hi ochf onen- 4- ami ne
M Prc 18171 de ( C40525g)Me®1|-H) NVR (300 M Hz, DVsO-d5) 5
07-2.44 (2H, m) 2.96-3.28 (2H, n) 4.54 (1H, s)
1730 (2H, m 7.47 (1H d, J-10.22 Hz) 8.66 (3H,
Fample 23

5-chloro-1-{ (1R)-1-(3-cyanophenyl)ethyl]-2-imino-1,2-
dihydropyridine-3-carboxamide hydrochloride

To a suspension of 2-cyano-2-(3,4-dichloro-5-oxo-2,5-
dihydrofuran-2-yl)acetamide (0.49 g) in methanol (10 ml) was
added a solution of (1R)-1-(3-cyanophenyl)ethanamine (0.45 g)
and triethylamine (0.58 ml) in methanol (5 ml) at room
temperature, and the mixture was stirred overnight at 50°C.
The reaction solvent was evaporated under reduced pressure,
acetic acid (5 ml) was added, and the mixture was stirred at
50°C for 2 hr. The solvent was evaporated under reduced
pressure, and the residue was partitioned with ethyl acetate,
aqueous sodium bicarbonate and 1N agueocus sodium hydroxide
solution. The organic layer was dried over sodium sulfate, and

the solvent was evaporated under reduced pressure. The residue
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25 (Step 2) To a solution of

6-fl uoro- 3, 4-di hydro- 2Ht hi ochr onen4- am ne

hydrochl oride (4.4 g) obtained in Step 1 and

Was edunil fArdn ®y( éa@&cgblﬂ.ﬁlchegéahgdlmﬁru rér b gdgphyas ethyl

added di-tert - yl. di carbonate (5.6
Sk st red ) °r oo reni fﬁ?seauelwaﬁr dppelved in

rﬁ@@féﬂ&n ¥ #8538 wioagaéEchpi oaéé\tatw@rézﬁhiﬁrdzp (1 ml)
aci d, and the m xture was extracted with eth

V@%t%d@ed,T@%mh%@lmmaﬁﬁed:wauﬁléamdat @rrbrat@e'l acetate.
#Hd %e%vgarlate '&e% laf % aBQliéJ:ES&?:%é rhtq:Isaoél(f%P and

was “evap uce ressu
f@Sﬁ)iht%llVﬁ&edi Bswhﬁedry@tﬁlﬁy%e%éé@@ﬁe(cﬂQ& f-hep&Bde at 60°C
oroper benzoi ¢, acCi 1 cont a wat er
5%&?%}& 1%#&’(1 gal nﬁnaﬁé?iiu kS, gEY% §heg %é%“%ﬂo‘@é (0.26
he mixture was stirred at Hmmtammauuefm 4 hr,
and the reaction m xture was quenched w th aqueous

"Ho #MBm (BAPoMHEF ab¥S@otalt i%oPPrTHe 98r d3nHe Haydr6wdd Hz), 6.11-
aqueous sodi um hydroggn r

and(Sh gturaggd gr%ﬁe adgle oée? ﬁgg%%g Sﬁ?gaﬁ%Z?% ghgﬂ m)

1Tigddeted, 'Ehe J=al.\6anHzWwas 7e9apelaigds under22 eduaed s), 8.43

B il it o e -ba: 1 Facth alel niaaien )55 e 1, =)

obia@i ned; r egi due was di ssolved in met hanol (100 m),
4N hydrogen to chlori de- ethyl acetate solution (15 n1)
Ik ol il 6 -8nd <t e 4Bi xMePH) was stirred at 60C for 1
p& T e reaction m xture was concentrated under

d%ced pressure to give 6-fluoro-3, 4-
Ekdmyelre-2H t hi ochr onen- 4- am ne 1 1-di oxi de

HEBRAS Bl St bty S
e'lgtﬂr 19ink-43 cér%x@%Hden’)lyarzghiéﬂdé) 7. 9 9 (1 H
65 Hz) 8.95 Step 3) In the

s&m rian ke aa§ql4’qltE>@@m@lfe33br0$Peé élu@h@bwm@ltrlle (10.0

55 B8 LN RNALPR (40 utrAlada e el Al

lﬁr&hi&! ot5h A drllhyd? 02t Eeltheehsemanidnpnapeost mdiedXiad@itrogen
drochlorlde obtained in Step.2. |H NWR 300 M Hz,
RRPYE pprAts. BRXSUEE {2F aﬁio‘:ée%gt% 59 nRem

SRS S et Bl 16, draledes? Sostia e,
Lmhmzal(mmgr) Iwmd(elkGS $P 8) 59a§1&|dd@|d 3and gthr&)mlxture

Ga87st ttedrect 1107 ik, 1 &uBRchel wTkn LREQY] BXEBAfHioned

151’cﬂnlmm3ale[r(e1@h1bz(ﬁiecmmopzbe@yl ) e’I‘HiEy ldrg%mlm Neykr?was dried
i hydra i di ne- 3-.carboxam de L-tartr
%% Ig‘zli“{”(sl RRALYMs SUE3GSne APA) EPﬁyF?l‘Ze‘i‘*f’n ¥@s 1evaporated
Qh@dﬁrféaﬁdéﬁ'ﬁ%é%éﬁ%%bOX@HEd§e9¥§ﬁ90$&§”¢d¥aﬁﬂbézHﬁ silica gel

obtai ned in Exanple 23 was dissolved in m xed
sol yant clufor irarsiphand res haytlieple gbépatide: m&th@mlm’:w 1) to

7% ok Bt Ry R ek PafarHas = verow

w@shed with saturated brine, dried over magnesi um
§u|fate and filtered. The solvent was evaporated und

AR 490 M8y e CDF3 ) H RRIBI khaP (G 75 Gy Wad-Sdded- “4.10 (1
ﬂ% (§)-§26t@rdH, 7.03 (1 H, dt, J=9.6, 1.6 Hz), 7.11 (1 H, dt,

J=8.0, 2.2 Hz), 7.30 (1 H, s).
(Step 2) To a solution of 1-(3-bromo-5-fluorophenyl)ethanamine
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5 acid (0.13 g), and the m xture was stirred in a

m xed sol vent of ethanol (4 ml) and water (1 ml)

overni ght at roomtenperature. The precipitated

(6L Y8t @} SoMes Ens®! irecdtes y ifi histalilene ghlloride (30 ml) were

recrystallized from ethanol, water _an cet
aggedi de-tart Thetel Grrhaiated ongp. 9/ a‘l‘%ltﬁﬂtﬁ{t %ﬁnme
g USP o0 P By o A 2 g

f@SHZ h)c, 8a11c1 Bhessqmmmw@ mra@ograt@gHund)ar Fedusgd
PESIRRER o S 19 R MATa RGN PRERny TR A5 Hhpene Shioride
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Sdﬂﬁ?é?op?ﬂﬁdlﬁé QDéXPBBxHﬁ?dévﬁyaFéEﬁ oRR BT (5S94Cy} pressure.

rgat ?bg§g %éa@?fffﬁé%r o wWas isisql wed 'dd)l%heﬁilrvo\gatography

saturate en carbonate (50 m
(addede: ahtiyithecata(teﬁ’é 1/\)ast<e>glr‘ai:tt@;ttrlhuéeflt ilAed Swbramo—5-

cet nblned I r ed
jviuf’ °§§?BV§§ 881%??%% Wi ver gn%g%u%hsu fap}gﬁghd
‘i fniner edoo ez SatDEny BaBpRVEPSBY at B unse; YemucEd H, s),
pressure. The residue_was_ dissolved in ethangl (10

473, (QSHeoﬁéenFrat efi- 381 flrfic Biei $ 0242010 Madrabded=2-2

w3l 99 ﬁr agyr eJ_gngl theg Mt ure smas sty r 1sgd
ovérnlg t & précipifated crystals were col | ected by
(fSitletor 801 B, aandlneteysodl teredodtwim BthETdromgater and

th cet ive the ti . 3
PP RG0Sk e T CIRROTGE) b phrtL S A 4 Freg’g i
1\1"1\1)—8 dﬁn@gh&%gceﬂamiaegz(sgl-&l.)7;vége7§a(8e(12lzla.nn) cyanide (0.89 g),
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duEliref Ur @Re 2ryt ) acet was del (b e ,g)and washed w1th methanol.
5,23)-1-am no-2, 3- 5 di hydro-1Hi nden-2-ol 9)
Teg‘m %htg@ﬁ.eoywepﬁypamtﬁét?q ey JF*Ffi‘é‘f?f%\rR}Tes(%n?ﬁ') and the
dild e o \f&ffagahb ag 19C, Jbe k686 oéhfgxﬂg‘d&gera%ﬁ/

pour ef into %N o) I‘OXI dé sol ution,
(Hiestaures emleﬂue&atted'“[w te mptgmehwrad@mfayle [Iﬁh@ cyano-5-

e o Y0 B SRRRER T U 201 Phr &° ahd 111 oo

Fhemeol(ve0t Muas emapgraq@nurldars reduged) pr &swr e3 Thed,
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Fife BBtaimdd 8lesildie W&s &irssofvBA (h Bt r%ﬁol gym 7.29
t%cﬁ ggn o7hl4qr|@ twl acetate sol ution was added

e preC| pitated crystals were collected 15 by
{Stap a2)i Ay aarmblugdoysiodl tersdbityin élhédotyame =t hyl

et at 0. gV tle co 11 \
PG amey kb aderkms g (3rohash 06 fea A1 3 4o
methylene chloride (20 ml) was added 4N hydrogen chloride-1,4-

dioxane solution (2 ml) at 0°C. The mixture was stirred at
room temperature for 18 hr, and the solid was collected by
filtration to give 3-(l-aminoethyl)-5-fluorobenzonitrile

hydrochloride (2.20 g) as a white solid.
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3.30(1H dd,J= 7.2,15.4 Hz) 4.81(1H,q,J= 7.0 Hz)6.03-
6.31(2H, M 7.19-7.26(1H, m) 7.27-7.36(1H, n) 7. 36-7. 46

(2H, 20 m 8.03(1H, br.s.)8.26(1H,
15 ) MMR 4(408 MHS. )IDMSRR-diP. 3 5opm (2H3 n@3 H,02{,0]0=h& Hz), 4.52

structural forrrulas of the co of anpl es are
($hBwndr nITabE H2) - g‘ﬁ’l 5.67°(8 £ BE° s.)

(Step 5) To a suspension of 2-cyano-2-(3,4-dichloro-5-oxo-2, 5~
dihydrofuran-2-yl)acetamide (0.5 g) in methanol (10 ml) was
added a solution of 3-(l-aminoethyl)-5-fluorobenzonitrile
hydrochloride (0.7 g) obtained in Step 4 and triethylamine
(1.2 ml) in methanol (5 ml) at room temperature, and the
mixture was stirred overnight at 50°C. The reaction solvent
was evaporated under reduced pressure, acetic acid (5 ml) was
added, and the mixture was stirred at 50°C for 2 hr. The
solvent was evaporated under‘reduced pressure, and the residue
was partitioned with etﬁyl acetate, aqueous sodium bicarbonate
and 1N aqueous sodium hydroxide solution. The organic layer
was dried over sodium sulfate, and the solvent was evaporated
under reduced pressure. The residue was purified by basic
silica gel column chromatography (ethyl
acetate:hexane=7:3-1:0). To the obtained yellow oil was added
4N hydrogen chloride-ethyl acetate solution (1 ml),‘and the
precipitated crystals were collected by filtration and
recrystallized to give the title compound (310 mg).

'y NMR (300 MHz, DMSO-dg¢) & ppm 1.91 (3 H, d, J=6.6 Hz), 6.17
(1 H, q), 7.76 (1 H, dd, J=10.1, 1.4 Hz), 7.83 (1 H, br. s.),
7.89-7.97 (1 H, m), 8.20 (1 H, br. s.), 8.41 (1 H, br. s.),
8.57 (1 H, br. s.), 8.65 (1 H, br. s.), 9.79 (2 H, br. s.).
[0200]

Example 25
5-chloro-1-[1-(3-chloro-5-cyanophenyl)ethyl]-2-imino-1, 2-
dihydropyridine-3-carboxamide hydrochloride

(Step 1) To a solution of 3-bromo-5-chlorobenzonitrile (15.0
g) in tetrahydrofuran (50 ml) was added methylmagnesium
bromide (69.3 ml, 3.0 M ether solution) at 0°C under a nitrogen
atmosphere. The mixture was allowed to warm to room
temperature, stirred for 1.5 hr, and again cooled to 0°C.
Lithium aluminum hydride (5.69 g) was added, and the mixture

was stirred for 10 min, quenched with water, and partitioned

105



10

15

20

25

30

35

Exanpl e 2 Exanple 3 Exanple 4 Exanple 5 CI 0 NH C
? NNH S. O---NH2 O ,...N..,,- NHu. f z oic 11
z

with aethylene chloride and water. The organic layer was dried
over anhydrous sodium sulfate, and the solvent was evaporated
under reduced pressure. The residue was purified by silica gel
column chromatography (methylene chloride:methanol=15:1) to
give 1-(3-bromo-5-chlorophenyl)ethanamine (5.6 g) as a yellow
oil.

4 NMR (400 MHz, CDCls3) & ppm 1.35 (3 H, d, J=6.8 Hz), 4.07 (1
H, q, J=6.8 Hz), 7.29 (1 H, t, J=1.6 Hz), 7.37 (1 H, t, J=1.8
Hz), 7.41 (1 H, m). _

(Step 2) To a solution of 1-(3-bromo-5-chlorophenyl)ethanamine
(5.6 g) obtained in Step 1 in methylene chloride (30 ml) were
added di?terﬁ—butyl dicarbonate (6.8 g) and triethylamine (6.7
ml) at 0°C. The mixture was stirred at room temperature for 2
hr, and the solvent was evaporated under reduced pressure. The
residue was partitioned with methylene chloride and water, the
organic layer was dried over anhydrous sodium sulfate, and the
solvent was evaporated under reduced pressure. The residue was
purified by silica gel column chromatography (hexane:ethyl
acetate=7:1) to give tert-butyl [1-(3-bromo-5-
chlorophenyl)ethyl]lcarbamate (6.08 g) as a white solid.

Y NMR (400 MHz, CDCls;) & ppm 1.40 (9 H, s), 1.42 (3 H, s),
4.71 (1 H, br. s.), 4.79 (1 H, br. s.), 7.22 (1 H, t, J=1.4
Hz), 7.32 (1L H, t, J=1.4 Hz), 7.39 (1 H, t, J=1.8 Hz).

(Step 3) To a solution of tert-butyl [1- (3~-bromo-5-
chlorophenyl)ethyl]carbamate (6.08 g) obtained in Step 2 in
N,N-dimethylacetamide (30 ml) were added zinc cyanide (0.99 g),
tris(dibenzylideneacetone)-dipalladium(0) (0.67 g) and 1,1'-
bis(diphenylphosphiﬁo)ferrocene (0.81 g) at room temperature.
The solution was stirred at 120°C for 3 hr under a nitrogen
atmosphere, and the solvent was evaporated under reduced
pressure. The residue was filtered, and washed with methanol.
The filtrate was concentrated under reduced pressure, and the
residue was purified by silica gel column chromatography
(hexane:ethyl acetate=7:1) to give tert-butyl [1-(3-cyano-5-
chlorophenyl)ethyl]lcarbamate (3.9 g) as a white solid.
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'y NMR (400 MHz, CDClz) & ppm 1.42 (9 H, s), 1.44 (3 H, s),
4.75 (1 H, br. s.), 4.83 (1 H, br. s.), 7.4%9 (1 H, s), 7.52 (2
H, m).

(Step 4) To a solution of tert-butyl [1-(3-cyano-5-
chlorophenyl)ethyl] carbamate (3.90 g) obtained in Step 3 in
methylene chloride (20 ml) was added 4N hydrogen chloride-1,4-
dioxane solution (2 ml) at 0°C. The mixture was stirred at
room temperature for 18 hr, and the solid was collected by
filtration to give 3—(1—aminoethyl)—5—chlorobenzonitrilé
hydrochloride (2.39 g) as a white solid.
'y NMR (400 MHz, DMSO-dg) & ppm 1.52 (3 H, d, J=7.0 Hz), 4.50
(1 H, g, J=7.0 Hz), 8.03 (2 H, 4, J=2.0 Hz), 8.10 (1 H, t,
J=1.6 Hz), 8.58 (3 H, br. s.).

(Step 5) To a suspension of 2-cyano-2-(3,4-dichloro-5-ox0-2, 5-
dihydrofuran-2-yl)acetamide (0.65 g) in methanol (10 ml) was
added a solution of 3-(l-aminoethyl)-5-chlorobenzonitrile
hydrochloride (1.0 g) obtained in Step 4 and triethylamine
(1.5 ml) in methanol (5 ml) at room temperature. The mixture
was stirred overnight at 50°C, and the reaction solvent was
evaporated under reduced pressure. Acetic acid (5 ml) was
added, and the mixture was stirred at 50°C for 2 hr. The
solvent was evaporated under reduced pressure, and the residue
was partitioned with ethyl acetate, aqueous sodium bicarbonate
and 1N aqueous sodium hydroxide solution. The organic layer
was dried over sodium sulfate, and the solvent was evaporated
under reduced pressure. The residue was purified by basic
silica gel column chromatography {(ethyl
acetate:hexane=7:3-1:0). To the obtained yellow oil wés added

4N hydrogen chloride-ethyl acetate solution (1 ml), and the

.precipitated crystals were collected by filtration and

recrystallized to give the title compound (374 mg).

'y NMR (300 MHz, DMSO-dg) & ppm 1.91 (3 H, d, J=6.6 Hz), 6.18
(1 H, q), 7-94 (2 H, 4, J=1.5 Hz), 8.11] (1 H, t, J=1.7 Hz),
8.22 (1 H, br. s.), 8.44 (1 H, d, J=2.3 Hz), 8.61 (1 H, d,
J=1.9 Hz), 8.68 (1 H, br. s.), 9.84 (2 H, br. s.).
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[0201]
Example 26
5-chloro-2-imino-1-(1-(pyridin-3-yl)ethyl)-1,2-
dihydropyridine-3-carboxamide dihydrochloridé
2—Cyano—2—(3,4—dichloro—5—oxo—2,S—dihydrofuran—z—
yl)acetamide (1.00 g), 1l-(pyridin-3-yl)ethanamine (0.68 g) and
potassium carbonate (1.18 g) were stirred in ethanol (10 ml)
overnight at 0°C. The reaction mixture was filtered through
celite, and the solvent was evaporated under reduced pressure.
The residue was purified by basic silica gel column
chromatography (ethyl acetate:hexane=7:3-1:0). To the obtained
yellow oil was added 4N hydrogen_éhloride—ethyl acetate
solution (1 ml), and‘thé'precipitated cryStals'were collected
by filtration and recrystallized to give the title compound
(88 mg).
'H NMR (300 M Hz, DMSO-dg) & ppm 1.98 (3H, d, J=6.4 Hz), 6.52
(14, q, J=6.7 Hz), 7.91 (1H, dd, J=8.3, 5.3 Hz), 8.25 (1lH, s),
8.42 (1H, d, J=8.3 Hz), 8.54 (1H, d, J=2.3 Hz), 8.71 (1H, d,

.J=l.9 Hz), 8.84 (2H, d, J=5.3 Hz), 9.00 (1H, s), 10.12 (2H, br.

s.).

[0202]

Example 27 _
5-chloro-1-(1,1-dioxido-3,4-dihydro-2H-thiochromen-4-yl)-2-
imino-1,2-dihydropyridine-3-carboxamide hydrochloride

(Step 1) 2,3-Dihydro-4H-thiochromen-4-one (13.0 g) and o-
methylhydroxylamine hydrochloride (7.93 g) were stirréd in
pyridine (30 ml) at room temperature for 4 hr. The reaction
solution was poured into water, and the mixture was extracted
with ethyl acetate. The extract was washed with 1IN
hydrochloric acid and saturated brine, dried over magnesium
sulfate and filtered. The solvent was evaporated under reduced
pressure. To a solution (150 ml) of the obtained residue in
tetrahydrofuran was added tetrahydrofuran-borane (200 ml, 1M
tetrahydrofuran solution) at 0°C. The reaction mixture was

stirred at 90°C for 3 hr, and quenched with ice, and 1N
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hydrochloric acid (300 ml) was added. The mixture was stirred
at 90°C for 2 hr, and ethyl acetate was added thereto. The
separated aqueous layer was basified with 8N sodium hydroxide
solution, and extracted with ethyl acetate. The extract was
washed with saturated brine, dried over magnesium sulfate and
filtered. The solvent was evaporated under reduced pressufe.
The obtained residue was dissolved in methanol, 4N hydrogen
chloride-ethyl acetate solution (20 ml) was added, and the
obtained precipitate was collected by filtration, and washed
with ethyl acetate to give 3,4—dihydro—2H—thiochromen—4—aminé
hydrochloride (6.16 g).

'H NMR- (300 M Hz, DMSO-d¢) & ppm 2.12-2.27 (1H, m) 2.36-2.48
(1H, m) 2.96-3.29 (2H, m) 4.52 (1H, d, J=3.41 Hz) 7.09-7.31
(3H, m) 7.53 (1H, d, J=7.95 Hz) 8.66 (3H, s).

(Step 2) To a solution of 3,4-dihydro-2H-thiochromen-4-amine
hydrochloride (5.3 g) obtained in Step 1 and triethylamine
(5.85 g) in tetrahydrofuran (200 ml) was added di-tert-butyl
dicarbonate (6.88 g) at room temperature. The mixture was
stirred at the same temperature for 3 hr. The reaction
solution was poured into water, and the mixture was extracted
with ethyl acetate. The extract was washed with 1IN
hydrochloric acid and saturated brine, dried over magnesium
sulfate and filtered. The solvent was evaporated‘under reduced
pressure. The obtained residue was dissolved in ethyl acetate
(200 ml), m-chloroperbenzoic acid (18.1 g, containing water:
Wako Pure Chemical Industries, Ltd.) was added at room
temperature. The reaction mixture was stirred at the same
temperature for 6 hr, washed with aqueous sodium hydrogen
carbonate solution and saturated brine, dried over magnesium
sulfate and filtered. The solvent was evaporated under reduced
pressure. The residue was purified by basic silica gel column
chromatography (ethyl acetate:hexane=2:1). The obtained
residue was dissolved in methanol (30 ml), 4N hydrogen

chloride-ethyl acetate solution (15 ml) was added, and the

mixture was stirred at 50°C for 1 hr. The reaction mixture was

109



10

15

20

25

30

35

vz -l ri 0C.,,, . - "1, I-""NH2 1?1"....9%\H
SS P OaNH HIPO1 (Z/ HCI

concentrated under reduced pressure, and the obtained
precipitate was collected by filtration, and washed with ethyl
acetate to give 3,4-dihydro-2H-thiochromen-4-amine 1,1l-dioxide
hydrochloride (5.3 g).
'H NMR (300 M Hz, DMSO-d¢) & ppm 2.60-2.80 (2H, m) 3.66-3.86
(2H, m) 4.79 (1H, s) 7.64-7.90 (4H, m) 8.98 (3H, s).
(Step 3) 3,4-Dihydro-2H-thiochromen-4-amine 1,1-dioxide
hydrochloride (2.0 g) obtained in Step 2, 2-cyano-2-(3,4-
dichloro-5-oxo-2,5-dihydrofuran-2-yl)acetamide (1.0 g) énd
potassium carbonate (1.18 g) were stirred in ethanol (10 ml)
overnight at 70°C. ‘The reaction mixture was filtered through
celite, and the sdlvént was evaporated uﬁdef'reduded pressure.
The residue was purified by preparative HPLC. To the obtained
yellow oil was added 2N hydrogen chloride-methanol solution at
room temperature, and the precipitated crystals were collected
by filtration and recrystallized to give the title compound
(62 mg) .
'Y NMR (300 M Hz, DMSO-dg¢) & ppm 2.69-2.89 (1H, m) 2.91-3.07
(1H, m) 3.68-3.83 (1H, m) 3.84-3.98 (1H, m) 6.44 (1H, dd, J=
4.5, 9.1 Hz) 7.17-7.28 (1H, m) 7.60-7.77 (2H, m) 7.98 (1lH, dd,
J= 1.5, 7.6 Hz) 8.26 (2H, s) 8.60 (1H, d, J= 1.9 Hz) 8.68 (1H,
s) 9.83-10.25 (2H, m).
[0203]
Example 28
5—chloro—2—imino—1—(1—(pyridin—Z-yl)ethyl)—1,2—
dihydropyridine-3-carboxamide dihydrochloride
2-Cyano-2-(3,4-dichloro-5-0x0-2, 5-dihydrofuran-2-
yl)acetamide (1.0 g), 1-(pyridin-2-yl)ethanamine (0.77 g) and
potassium carbonate (1.18 g) were stirred in ethanol (10 ml)
overnight at 70°C. The reaction mixture was filtered through
celite, and the solvent was evaporated under reduced pressure.
The residue was purified by basic silica gel column
chromatography (ethyl acetate:hexane=7:3-1:0). To the obtained
yellow oil was added 4N hydrogen chloride-ethyl acetate

solution (1 ml), and the precipitated crystals were collected
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by filtration and recrystallized to give the title compound
(610 mg) .
ly NMR (300 M Hz, DMSO-d¢) & ppm 1.95 (3H, d, J=6.8 Hz), 6.37
(14, q), 7.42 (1H, dd, J=6.4, 4.9 Hz), 7.75 (1H, d, J=7.6 Hz),
7.94 (1H, td, J=7.8, 1.9 Hz), 8.21 (1H, s), 8.55 (1H, d, J=4.2
Hz), 8.59 (1H, d, J=2.3 Hz), 8.66 (1H, d, J=1.9 Hz), 8.75 (1H,
br. s.), 9.79 (2H, br. s.).

[0204]
Example 29
5-chloro-2-imino-1- (1-(pyridin-4-yl)ethyl)-1,2-
dlhydropyrldlne 3-carboxamide dihydrochloride

- 2-Cyano- -2-(3,4-dichloro-5-oxo-2, 5- dlhydrofuran -2-

yl)acetamide (1.0 g), 1- (pyridin-4-yl)ethanamine
dihydrochloride (1.08 g) and potassium carbonate (1.76 g) were
stirred in ethanol (10 ml) overnight at 70°C. The reaction
mixture was filtered through celite, and the solvent was
evaporated under reduced pressure. The residue was purified by
basic silica gel column chromatography (ethyl
acetate:hexane=7:3-1:0). To the obtained yellow oil was added
4N hydrogen chloride-ethyl acetate solution (1 ml), and the
precipitated crystals were collected by filtration and
recrystallized to give the title compound (160 mg).
14 NMR (300 M Hz, DMSO-dg¢) & ppm 1.97 (3H, d, J=6.6 Hz), 6.37
(14, d), 7.57 - 7.88 (2H, m), 8.25 (1H, br. s.), 8.51 (1H, d,
J=2.1 Hz), 8.68 (1H, s), 8.71 - 8.78 (1H, m), 8.81 (2H, d,
J=4.7 Hz), 9.93 (2H, br. s.).

[0205]
Example 30
5-chloro-1-(6-chloro-1,1-dioxido-3, 4-dihydro-2H-thiochromen-4-
yl)-2-imino-1,2-dihydropyridine-3-carboxamide hydrochloride
(Step 1) 6-Chloro-2,3-dihydro-4H-thiochromen-4-one (10.0 g)
and o-methylhydroxylamine hydrochloride (5.47 g) were stirred
in pyridine (50 ml) at room temperature for 16 hr. The
reaction solution was poured into water, and the mixture was

extracted with ethyl acetate. The extract was washed with 1IN
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hydrochloric acid and saturated brine, dried over magnesium
sulfate and filtered. The solvent was evaporated under reduced
pressure. To a solution (200 ml) of the obtained residue in
tetrahydrofuran was added tetrahydrofuran-borane (125 m1, 1M
tetrahydrofuran solution) at 0°C. The reaction mixture was
stirred at 70°C for 3 hr, and quenched with ice, and 1IN
hydrochloric acid (200 ml) was added. The reaction mixture was
stirred at 70°C for 2 hr, and ethyl acetate was added thereto.
The separated aqueous layer was basified with SN sodium
hydroxide solution, and extracted with ethyl acetate. The
extract was washed with saturated brine, dried over magnesium
sulfate and filtered. .The solvent was evapbrated under reduced
pressure. The obtained residue was dissolved in methanol, 4N

hydrogen chloride-ethyl acetate solution (25 ml) was added,

‘and the obtained precipitate was collected by filtration, and

washed with ethyl acetate to give 6-chloro-3,4-dihydro-2H-
thiochromen—4—aminé hydrochloride (3.86 g).

y NMR (300 M Hz, DMSO-d¢) & ppm 2.05-2.44 (2H, m) 2.89-3.28
(2H, m) 4.56 (1H, s) 7.16-7.26 (1H, m) 7.28-7.37 (1H, m) 7.62
(1H, s) 8.58 (3H, s).

(Step 2) To a solution of 6-chloro-3, 4-dihydro-2H-thiochromen-
4-amine hydrochloride (3.8 g) obtained in Step 1 and
triethylamine (3.26 g) in tetrahydrofuran (100 ml) was added
di-tert-butyl dicarbonate (4.57 g) at room temperature. The
mixture was stirred at the same temperature for 16 hr, the
reaction solution was poured into 1N hydrochloric acid, and
the mixture was extracted with ethyl acetate. The extract was
washed with saturated brine, dried over magnesium sulfate and
filtered. The solvent was evaporated under reduced pressure.
The obtained residue was dissolved in ethyl acetate (200 ml),
and m-chloroperbenzoic acid (9.13 g, containing water: Wako
Pure Chemical Industries, Ltd.) was added at room temperature.
The mixture was stirred at the same temperature for 1 hr, and
quenched with aqueous sodium thiosulfate solution. The organic

layer was washed with aqueous sodium hydrogen carbonate
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solution and saturated brine, dried over magnesium sulfate and
filtered. The solvent was evaporated under reduced pressure.
The residue was purified by basic silica gel column
chromatography (ethyl acetate:hexane=1:1). The obtained
residue was dissolved in methanol (50 ml), 4N hydrogen
chloride-ethyl acetate solution (10 ml) was added, and the
mixture was stirred at 60°C for 1 hr. The reaction mixture was
concentrated under reduced pressure, and the residue was
solidified from methanol-ethyl acetate to give 6-chloro-3,4-
dihydro-2H-thiochromen—-4-amine 1,1-dioxide hydrochloride (3.54
g) .

'H NMR (300 M Hz, DMSO-d¢) & ppm 2.56-2.84 (2H, m) 3.65-3.92
(2H, m) 4.81 (1H, br. s.) 7.76 (1H, d, J=8.48 Hz) 7.92 (1H, 4,
J=8.48 Hz) 8.03 (1H, s) 8.94 (3H, br. s.). .

(Step 3) 2—Cyano—2—(3,4—dichloro—5—oxo—2,5—dihydrofuran—2—
yl)acetamide (0.70 g), 6-chloro-3,4-dihydro-2H-thiochromen-4-
amine 1,1-dioxide hydrochloride (1.6 g) obtained in Step 2 and
potassium carbonate (0.83 g) were stirred in ethanol (7 ml) at
80°C for 3 hr. The reaction solution was filtered through
celite, and the solvent was evaporated under reduced pressure.
The residue was purified by basic silica gel column
chromatography (ethyl acetate:hexane=7:3-1:0). To the obtained
yellow oil was added 4N hydrogen chloride-ethyl acetate
solution (1 ml), and the precipitated crystal was collected by
filtration and recrystallized to give the title compound (54
mg) .

'H NMR (300 M Hz, DMSO-d¢) & ppm 2.67-3.03 (2H, m) 3.68-3.99
(2H, m) 6.39-6.51 (1H, m) 7.55 (1H, d, J= 1.5 Hz) 7.77 (1H, dd,
J= 2.1, 8.5 Hz) 7.99 (1H, d, J= 8.7 Hz) 8.20-8.33 (2H, m)
8.53-8.62 (1H, m) 8.67 (1H, s) 9.95-10.23 (2H, m).

[0206]

Example 31
5-chloro-1-(6-fluoro-1, 1-dioxido-3, 4-dihydro-2H-thiochromen-4-
yl)-2-imino-1, 2-dihydropyridine-3-carboxamide hydrochloride

(Step 1) 6-Fluoro-2,3-dihydro-4H-thiochromen-4-cne (10.0 g)
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and o-methylhydroxylamine hydrochloride (5.5 g) were stirred

in pyridine (50 ml) at room temperature for 16 hr. The

_ reaction solution was poured into water, and the mixture was

extracted with ethyl acetate. The extract was washed with 1N
hydrochloric acid and saturated brine, dried over magnesium
sulfate and filtered. The solvent was evaporated under reduced
pressure. To a solution (300 ml) of the obtained residue in
tetrahydrofuran was added tetrahydrofuran-borane (137 ml, 1M
tetrahydrofuran solution) at 0°C. The reaction mixture was
stirred at 70°C for 4 hr, and quenched with ice, and 1N
hydrochloric acid (250 ml) was added. The mixture was stirred
at 70°C for 2 hr, and ethyl acetate was added to the reaction
mixture. The separated aqueous layer was basified'with 8N
sodium hydroxide solution, and extracted with ethyl acetate.
The extract was washed with saturated brine, dried over
magnesium sulfate and filtered. The solvent was evaporated
under reduced pressure. The obtained residue was dissolved in
methanol, 4N hydrogen chloride-ethyl acetate solution (20 ml)
was added, and the obtained precipitate was collected by
filtration, and washed with ethyl acetate to give 6-fluoro-
3,4-dihydro-2H-thiochromen-4-amine hydrochloride (4.52 g).

4 NMR (300 M Hz, DMSO-dg¢) & ppm 2.07-2.44 (2H, m) 2.96-3.28
(2H, m) 4.54 (1H, s) 7.01-7.30 (2H, m) 7.47 (1H, d, J=10.22
Hz) 8.66 (3H, s).

(Step 2) To a solution of 6-fluoro-3, 4-dihydro-2H-thiochromen-
4-amine hydrochloride (4.4 g) obtained in Step 1 and
triethylamine (4.05 g) in tetrahydrofuran (100 ml) was added
di-tert-butyl dicarbonate (5.68 g) at 0°C. The mixture was
stirred at room temperature for 14 hr, the reaction solution
was poured into 1N hydrochloric acid, and the mixture was
extracted with ethyl acetate. The extract was washed with
saturated brine, dried over magnesium sulfate and filtered.
The solvent was evaporated under reduced pressure. The
obtained residue was dissolved in ethyl acetate (200 ml), and

m-chloroperbenzoic acid (10.86 g, containing water: Wako Pure
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Chemical Industries, Ltd.) was added at 0°C. The mixture was
stirred at room temperature for 4 hr, and the reaction mixture
was quenched with aqueous sodium thiosulfate solution. The
organic layer was washed with aqueous sodium hydrogen
carbonate solution and saturated brine, dried over magnesium
sulfate and filtered. The solvent was evaporated under reduced
pressure. The residue was purified by basic silica gel column
chromatography (ethyl acetate:hexane=1:1). The obtained
residue was dissolved in methanol (100 ml), 4N hydrogen
chloride-ethyl acetate solution (15 ml) was added, and the
mixture was stirred at 60°C for 1 hr. The reaction mixture was
concentrated under feducéd préssure to give 6-fluoro-3,4-
dihydro—ZH—thiochromén—4—amine_1,1—dioxide hydrochloride (4.35
g) as a solid.
ly NMR (300 M Hz, DMSO-d¢) & ppm 2.55-2.84 (2H, m) 3.61-3.91
(2H, m) 4.81 (1H, s) 7.43-7.64 (1H, m) 7.79 (1H, s) 7.99 (1H,
dd, J=8.85, 5.65 Hz) 8.95 (3H, s).
(Step 3) In the same manner as in Example 30, Step 3, the
title compound was obtained using 2-cyano-2-(3,4-dichloro-5-
oxo-2, 5-dihydrofuran-2-yl)acetamide and 6-fluoro-3,4-dihydro-
2H-thiochromen-4-amine 1,1-dioxide hydrochloride obtained in
Step 2. .
'y NMR (300 M Hz, DMSO-dg¢) & ppm 2.68-3.04 (2H, m) 3.69-3.98
(2H, m) 6.41-6.54 (1H, m) 7.33 (1H, dd, J= 2.3, 9.8 Hz) 7.56
(1H, td, J= 2.7, 8.5 Hz)‘8.06 (1H, dd, J= 5.5, 8.9 Hz) 8.24
(14, s) 8.31 (1H, s) 8.59 (1H, d, J=1.9 Hz) 8.67 (1H, br.s.)
9.91-10.25 (2H, m).
[0207]
Example 32
5-chloro-1-[ (1R)-1-(3-cyanophenyl)ethyl]-2-imino-1,2-
dihydropyridine-3-carboxamide L-tartrate
5-Chloro-1-[(1R)-1-(3-cyanophenyl)ethyl]-2-imino-1,2-
dihydropyridine-3-carboxamide hydrochloride (1.2 g) obtained
in Example 23 was dissolved in a mixed solvent of ethanol and

ethyl acetate, 1N sodium hydroxide (30 ml) was added, and the
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mixture was extracted with ethyl acetate. The organic layer
was washed with saturated brine, dried over magnesium sulfate
and filtered. The solvent was evaporated under reduced
pressure. To the residue (0.25 g) was added L-(+)-tartaric
acid (0.13 g), and the mixture was stirred in a mixed solvent
of ethanol (4 ml) and water (1 ml) overnight at room
temperature. The precipitated crystals were collected by
filtration, and recrystallized from ethanol, water and ethyl
acetate to give the title compound (220 mg).
4 NMR (300 M Hz, DMSO-dg¢) & ppm 1.84 (3H, d, J= 6.8 Hz) 3.94
(2H, s) 6.14 (1H, g, J= 6.9 Hz) 7.55-7.74 (2H, m) 7.78-7.99
(3H, m) 8.11-8.23 (2H, m) 8.38-8.67 (1H, m).
[0208]
Example 33
5-chloro-1-[ (1R)-1-(3-cyanophenyl)ethyl]-2-imino-1, 2~
dihydropyridine-3-carboxamide sulfate
5—Chloro—1—[(lR)—1—(3—cyanophenyl)ethyl]—2—iﬁino-1,2—
dihydropyridine-3-carboxamide hydrochloride (0.75 g) obtained
in Example 23 was dissolved in water, saturated sodium
hydrogen carbonate (50 ml) was added, and the mixture was
extracted three times with ethyl acetate. The combined organic
layers were washed with saturated brine, dried over magnesium
sulfate and filtered. The solvent was evaporated under reduced
pressure. The residue was dissolved in ethanol (10 mL),
concentrated sulfuric acid (142 pi) was added at room .
temperature, and the mixture was stirred overnight. The
precipitated crystals were collected by filtration, and
recrystallized from ethanol, water and ethyl acetate to give
the title compound (0.81 g).
4 NMR (300 M Hz, DMSO-dg¢) & ppm 1.93 (3H, d, J= 6.8 Hz) 6.06
(14, g, J= 6.8 Hz) 7.58-7.78 (2H, m) 7.85-7.97 (2H, m) 8.22
(1H, s) 8.43 (1H, d, J= 2.3 Hz) 8.50-8.64 (2H, m) 9.42-9.86
(3H, m).
[0209]
Example 34
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5-chloro-1-[(18,28)-2-hydroxy-2,3-dihydro-1H-inden-1-yl]-2~
imino-1, 2-dihydropyridine-3-carboxamide hydrochloride

A solution of 2-cyano-2-(3,4-dichloro-5-oxo-2,5-

dihydrofuran-2-yl)acetamide (0.79 g), (1S8,2S)-1-amino-2, 3-
dihydro-1H-inden-2-ol (0.5 g) and diisopropylethylamine (1.7
ml) in ethanol (5 ml) was stirred overnight at 70°C. The
reaction mixture was poured into 1N sodium hydroxide solution,
and the mixture was extracted twice with ethyl acetate. The
combined organic layers were washed with saturated brine,
dried over magnesium sulfate and filtered. The solvent was
evaporated under reduced pressure. The residue was purified by
basic- column chromatography. The obtained residue was
dissolved in ethanol, and 4N hydrogen chloride-ethyl acetate
solution was added. The precipitated crystals were collected
by filtration, and recrystallized from ethanol and ethyl
acetate to give the title compound (114 mg).
'y NMR (300 M Hz, DMSO-d¢) & ppm 2.87 (1H, dd, J= 7.2, 15.4 Hz)

'3.30 (1H, dd, J= 7.2, 15.4 Hz) 4.81 (1H, g, J= 7.0 Hz) 6.03-

6.31 (2H, m) 7.19-7.26 (1H, m) 7.27-7.36 (1H, m) 7.36-7.46 (2§,
m) 8.03 (1H, br.s.) 8.26 (1H, s) 8.74 (1H, br.s.) 9.60-10.15
(2H, m).
[0210]

The structural formulas of the compounds of Examples are

shown in Table 1.
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[0212]
of an adrenergic receptor

Exper

i ment al

Exanple 1 5 Measurenent
bi nding inhibitory activity

(éeneyi c mani pul ati on nmet hods descri bed bel ow are based

on the methods described in Maniatis et al.
Taepéfi Ag, Col d Spring Harbor Laboratory, 1989, the
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afl Adrenergic receptor gene was cloned from human
liver cDNA by the PCR nethod. PCR reaction was
performed by Gene Amp /5 PCR System 9700 (Applied

__Bl asVvst arn:\ \th :n nrrnl aor\h n'F + hn nr. npr oant
\1 P CITTY

cf NO. NH Cl ~
511- clTCT GoGTA TaT¢ad CT AG

NON2[™br epar ed) i n t ef elencat 1 he
: or epd .
. Expn_Jer., =%

hirain hi nnaA Ay vy
o ZHC‘I'“ TT lI! PP.\JUW%E@’ ary
aS d rtenplrate ald |dRka

2P Eydmple ey ase ( (Bpled3 Shuzo [Samoledft d )
o r eacfli on copdi tiofs: 43 cycleg of 94C for L5 sef, 68C
i B“Hmn . e CR [T aghentnebt fal gdyabdve pas
h hJICtIOﬂ pes Nnhel lar a phuzo
and _JKp &hgkara Shuzesfige, Atd.), apd

agar ose gel 4l ectrophoresfs
fPaoﬂEnts The DNAfraagments wetfe lilnated -t h ahi mal
HEL| | avnr es h‘hﬁara*ﬁ as_m_d_mlA‘g 1/ Ze nﬁ / | n\11 'l- aYs] n)

di gest ed with Nhel and Kpn |, by DNA Li gat| on Klvtv
Ver. 2 (Takara Shuzo Co., Ltd.), and transforned the
@eApatent cells of Escherichia coli 314109 to obtain
pl asm d, pcDNA3. 1/ Zeo- Adream [0213] /o (ii)
ExperdogotednEstmpleah am adrenergic receptor
pressi o l.asm d jnto CHO K1 par
N%P HEﬁEFQEeQFrQHiFgﬁeEﬁéSRF E%F?gkﬁﬁs%%ﬁﬁiﬁgj lﬁ%gf%ory
adariviZz ynedi um (1 nvi trogen) containing 10% fetal bovine
serum SCI ENCETI FI C a, 150 ,cn2 cul ture
f1 ask G%es?:ﬁpnaa@;bag%mow%g%% S PG5 agp based on
tHeY E’cfe't‘ﬂogszdgé!ar@g& {h nMéﬁIzQQfsP)et and t %l@@dl&r%'l@nlng,
washed with D-PBS(-) (Invitrogen) and centrifu
Qole0@primg Bambay. Lahenatesyngl e ggotaco appended to
(BIO Sy roduced into the cells under the
&ﬁ%%m ng g@ﬁ& |oEﬁgg | x107 cells suspended in
b raGt@0n28 £ghhmandut0 adirgnetgpe DNESed{ &€ ceAshrestion
vvere ded ina 0.4 cmgap cuvette (BioRad), and
poratlon was performed under voltage 0.25 kV,
capaC| ange & II reasuli £ ﬁ#ﬂﬁﬂé% 14
medi ug tontai ni r?q 10 y&% GC% S%neaser uﬁwﬁgﬁd g%o Tver
czaﬁbuhy (trnmuPﬁ:Ro@eh)mdnd E% REsHi ey e@%mﬁ@@r@eénby Gene Amp
sel e
reS| %%%?eggﬁgngApﬁé%gdsBE %%é%%dqélﬁﬁure 01 eachOf the
Ertiniay eseft) 68KCCG@QGGUQ&CWRGCGAGR@GAEWWTGEG&GATCTCCTGAGCGTC 37

[SEQ ID NO: 1] and 5" -GCTCTGGGTACCTTAAATATCGGTCTCCCGTAGGTTGC-

3’ [SEQ ID NO: 2] prepared in reference to the base sequence
of the ayp adrenergic receptor gene reported by DEBRA A. et al.
(J. Pharamacol. Exp. Ter., 272, 134-142 (1995)),200 ng of
human brain hippocampus cDNA library (Takara Shuzo Co., Ltd.)
as a template and TaKaRa LA-Tag DNA Polymerase (Takara Shuzo
Co., Ltd.) (reaction conditions: 45 cycles of 94°C for 15 sec,
68°C for 3.5 min).

The PCR fragment obtained above was digested with
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and the cellul ar nmenbrane fraction was prepared as
foll ows. The sem confluent cells were detached wth
0. 02% EDTA 30 containing D-PBS(-) and recovered by
resftrictigat énaymdhaNtest | Takare Shspended,i btdehbardekpn I
reparatjon buffer 0 nmM .p .4, protease
(BafRBR: SROEQCKe ot It Rach . R KRS &5t 255559 FFhes
eqtect&sgaafggié Nt @ PEEAFSOMDNIO Taefiches .(noe| DI - BAfhent s
KI NEMATI CA AG) at 20000 rpmfor 20 seconds. After
weirer tpoabad whieh canimalherel lc @npuesrged Riaspsd ppRNA3rl/Zeo
Q..m t r I Rl Ng -ephr : : ‘
(FRagtPeBE) PR AN e A0 TIRY BR Ligation xit
veentr i(ffugeda ushtigo alo u) thtat.ent rdrfdidge afusfdened8+tH6M-ompetent

rotor 70_Ti, Beckpman lnstru ts t 3000Q rpmfor 1
180 ofnEarheniahie et Lo BTN atira RomrsRad:

f i T obt ai ned nenbrane fracti on of each
P€P§%§'322e8u§§£§?%ﬁ to the binding experinent shown

[ The nenbrane fraction (20 jig/well) and

.314] -prazosin (2.5 n Per ki nEl mer _Lifescience), .

(A arataEREt Bpb up Btk oLPRET NG Shs b rin T @y <Bsion
pIsiiids 1 HEd, CHO-RM MYTIR, arfd S90RBAatibrprodt eesbrane fraction
i nhi bi tor cocktail<gH 7.5), added to g 9 2@" . '

m cr ofEQrEL SR4IFER f%@g%tcw-lofdmdermbﬁ@ff&rl' fi5AL My

(v itheRBRSHEAFBDhI A 109-spesl figy i ddtem (TRACE

phent ol am ne (Si gma) maszfurther added to 10 RM Then,
SHENCEZIFIEN ahxauleOwes” fdulitawed fdrgkt (GASNERPeEORBLer) were

Cfilt o/ P . . . .
LA GEFL- ER7E| DR 9,4 4 o0t ottt anc
PMRS d@&hede?et wagsewi i‘vhti]}] ca;g:?m{e)d ('?Anumsrﬁgam)baﬁuﬁer
H7.5. After drying_t ilter, cr.oScinti
é%%%ﬂ&fﬁéﬁﬁeﬁ1§ppe§gpegéeTfﬂbs F&lFﬁéGFPthPlﬁﬁﬂ I

(FORART1, 2Rkl WhkY i WRsoHABASH! St HVEHORLOUNE under the
(Per ki nEl mer 20 Li fesci ence). Menbrane fractions for

fodpoung eeadisdros - showk0 berdwswererprépdr &d ByPRS (-) (700

thod, si.m | t - ti d th t
o€ aposR.BaP IR RELEe liediar ef'E ol (it a4 o
Gipndiuvg titadi (BaoRiadi) {, yandnespetrépordt fish ngas performed under

radi oacti vi t in the binding neasurenent using the
YRR d - 25 ac@@ﬁ@.ltﬁegu?G@iW) EP& G&lilenWeFe cultured

Eanpie £ eawnd containlig MBgPrang) fseeindnsddfh and 250
Jjrg/well), the conmpound and [3H]-prazosin (2.5 nM

1Reimidi Eomen LiTheitreger) aedethie| LkediBoresidtance clones were
@indiqgiassay buffer, added to a 96 well m cropl ate,
éﬁf?ﬁehimuremasremnedatroomtemmr&ureforl

hr. F@lddad ingasifr geeptinotenbntspeei ¢londs ek, selected and
phent ol am ne (Si

PSR (ST oL 32 68 ol 9o s coniuent,
did tefedtand taneh®aed reabRibhl {185 prepared as follows.
The semiconfluent cells were detached with 0.02% EDTA
containing D-PBS(-) and recovered by centrifugation. The cells
were suspended in membrane preparation buffer (10 mM NaHCOs pH
7.4, protease inhibitor cocktail (Roche)) and disrupted by 3
times of treatment in a polytron homogenizer (model PT-3100,

KINEMATICA AG) at 20000 rpm for 20 seconds. After disruption,

the cells were centrifuged at 2000 rpm for 10 min and the
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35 GF/ C (PerkinEl mer Lifescience) by using a cel

har vest er (PerkinEl mer Lifescience). The filter was
washed 3 tines with cooled 50 M Tris buffer (pH 7.5).
sAPEEnadaytngonheimimgemembwanexﬁﬂauﬁiGDS(WeskbbEhmBed The
s fesc nge% yas aﬂgeg té)the filter Qdct g odel
PB&FBS B0 Y9° Wal" nehsti el 1y b 5o -5 CEREF R REP P
1Bi-ffem¢i e8€6Y. 70 Ti, BddIgnLOMttmaddn®s)ohtt Beooorrppmnﬁor 1
necessary for decreasing the anpunt of bindin

hrr3p- ﬁpgiéglﬁ P Hel talrd et 34rHAY gﬁmpgaggoggpeggons The
o‘ﬁ@?:.ﬁ@hc{)tuaﬁﬁfgngyf%e resd?ipréa%ﬁ Varo3he? W(ag @%?éeted to the

tware ts measured by t
babdiegnerpeohmenteshod (alewr ener gi ¢ receptor bi ndi ng

inhibitory rate at _1 e sho n Tabl 0215

Tabl o] & efrﬂag?n%oﬁﬁ%'gﬁq% Onqu/m 161%61“?‘ ﬁaﬁé din (2.5
W@@Ek@nﬁ@m}sr 1168sdigdddy b &% @.12}31'12:97 werb4800ubed with a
1562.0 1994.8 2296.1 2523100.0 3096.

binding assay buffer (50 mM Tris-HC1, 10 mM MgCl,, 0.5% BSA,
protease inhibitor cocktail pH 7.5), added to a 96 well
microplate, and reacted at room temperature for 1 hr. For the

measurement of non-specific binding, phentolamine (Sigma) was

further added to 10 puM. Then, the reaction mixture was

filtered and transferred to unifilter GF/C (PerkinElmer
Lifescience) by using a cell harvester (PerkinElmer
Lifescience). The filter was washed 3 times with ice-cooled 50

mM Tris buffer (pH 7.5). After drying the filter, MicroScinti

0 (PerkinElmer Lifescience) was added to the filter and the

radioactivity was measured by TopCount (PerkinElmer
Lifescience). Membrane fractions for compound evaluation shown
below were prepared by a method similar to the above-mentioned
method from the clones that showed the most superior S/B value
(total binding radiocactivity/non-specific binding
radicactivity) in the binding measurement using the membrane
fractions.
[0214]
(iii) Evaluation of Example compound

The membrane fraction (20 pg/well), the compound and
PH]—prazosin (2.5 nM, PerkinElmer Lifescience) were diluted
with a binding assay buffer, added to a 96 well microplate,
and the mixture was reacted at room temperature for 1 hr. For
the measurement of non-specific binding, phentolamine (Sigma),
which is a cold ligand, was further added to 10 uM. Then, the
reaction mixture was filtered and transferred to unifilter

GF/C (PerkinElmer Lifescience) by using a cell harvester
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[0216] Fornmul ati on Exan'pl e 1 (1) conpound of Exanple 1

30 (2) lactose (3) cornstarch (4)

hydr oxypr opyl net hyl cel | ul ose (5) nagnesi um stearate 10
(ﬁgr&@nﬁ@mss hgfesqge@c . The flltenAw@st@ﬁéedf3themes with

% corns ar Cﬁ,?%gl N ﬁ ran t Edgg g %& é&ﬁf):er,

N.amsu:inhydooxyernpzytlméhyﬂ,pﬁééaﬂmﬁ:ea)s Ot |adde@0t63the
as. hydr oxypr opy] net hyl cel | ul ose?{w dried at

f&éée§nén8a§§@drﬁﬂ%%%ﬁﬁl%1%¥ S Usch e d OBFHIF e s

(@%%k&hé?ﬂe%ﬂLBfEESB@ﬁé@#‘Stearate.(2 nmy), and the
mxture is conpressed he 5 obtained core tablet is

coat e&hei t:hnaestlgatl@@awf nMehefcanprmske msicessefry for

acchar a dj d m
RarerSiRRCenb rRRNE P B g N BRG BRTLBREY Lo B
mginve-anecgabedibabtet 504 0210Y,) / @ana':amd:xaIamd Bsargillaphdad

Prism Ver3.2 (GlaphPad Software).
The results measured by the above-mentioned method (aip

adrenergic receptor binding inhibitory rate at 1 puM) are shown
in Table 2.

[0215]
Table 2
Test compound Binding inhibitory rate (%)
(Example No.)

1 100.1

2 101.5

5 79.4

12 97.0

14 100.0

15 62.0

19 94.8

22 : 96.1

23 100.0

30 96.9
[0216]
Formulation Example 1
(1) compound of Example 1 10 mg
(2) lactose 60 mg
(3) cornstarch 35 mg
(4) hydroxypropylmethylcellulose 3 mg
(5) magnesium stearate 2 mg

A mixture of the compound (10 mg) obtained in Example 1,

lactose (60 mg) and cornstarch (35 mg) is granulated using 10

122



10

15

20

25

30

(1) conpound of Exanple 1 10 ng (2) lactose 70 ny

(3) cornstarch 50 nmg (4) soluble starch 7 ng 15

(5)

wt% aqueous hydroxypropylmethylcellulose solution (0.03 mL, 3

mg as hydroxypropylmethylcellulose), dried at 40°C and passed
through a sieve. The obtained granules are mixed with
magnesium stearate (2 mg), and the mixture is compressed. The
obtained core tablet is coated with a sugar coating of a
suspension of saccharose, titanium dioxide, talc and gum
arabic in water. The coated tablet is polished with beeswax to

give a coated tablet.

[0217]

Formulation Example 2

(1) compound of Example 1 10 mg
(2) léctose : 70 mg
(3) cornstarch 50 mg
(4) soluble starch | 7 mg
(5) magnesium stearate 3 mg

The compound (10 mg) obtained in Example 1 and magnesium
stearate (3 mg) are granulated with an aqueous soluble starch
solution (0.07 mL, 7 mg as soluble starch), dried, and mixed
with lactose (70 mg) and cornstarch (50 mg). The mixture is
compressed to give a tablet.

Industrial Applicability
[0218]

The compound of the present invention has a superior
selective dip adrenergic receptor antagonistic action, and is
useful as an agent for the prophylaxis or treatment of a lower
urinary tract disease and the like.

[0219]

This application is based on patent application No.
113130/2008 filed in Japan, the contents of which are hereby
incorporated by reference.

Sequence Listing
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magnesi um stearate 3 ngy The conpound (10 np)
obtai ned in Exanple 1 and magnesium stearate (3 np)
are granul ated with an agueous sol ubl e starch sol ution
(0.07 niL, 7 ng as soluble starM®), dried, and m xed
with lactose (70 ng) and cornstarch (50 ng). The
m xture is 20 conpressed to give a tablet. Industrial
1Apﬁ|b%ﬁﬁbhhHYr£Q§é§énted by tHe feampawnd of the
present invention has a superior selective an
adrenergic ’-ceptor ant agoni stic action, and is 25
gsef ul as ar agent for the prophylaxis or treatnent of
Ra~ ’ ".ﬁﬁiract di sease and the like. [0219]
I % s based on patent application No.
_ O/20|8 filed in Japan, the contents of which are
D) ‘\l'nrporated by reference. Sequence Listing

“ ring Ais a phenyl group, a
_ @Aouo or a 5- or 6- nenbered aromatic

substltueﬂt(é)
wherein

ring A is a phenyl group, a cycloalkyl group or a 5- or 6-

membered aromatic heterocyclic group, each of which optionally

has substituent(s),

R! is a methyl group, or R! and ring A in combination
optionally form a fused cyclic group optionally having
substituent(s),

R? is a hydrogen atom or a methyl group, or R' and R? in

combination optionally form, together with the adjacent carbon

atom, a cycloalkane ring, and
R® is a hydrogen atom, a halogen atom, a cyano group, a

hydrocarbon group optionally having substituent(s), an acyl

group, a heterocyclic group optionally having substituent(s),

an amino group optionally having substituent(s), a hydroxy
group optionally having a substituent or a mercapto group
optionally having a substituent,

provided that
5-chloro-1-(2,3-dihydro-1H-inden-1-yl)-2-imino-1,2-
dihydropyridine-3-carboxamide,
5-chloro-2-imino-1-(l-phenylethyl)-1,2-dihydropyridine-3-
carboxamide and
5-chloro-2-imino-1-(1, 2,3, 4-tetrahydronaphthalen-1-yl1)-1,2-
dihydropyridine~3-carboxamide

are excluded,

or a salt thereof.
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Rl is a methyl group, or RL and ring A in conbination

/o optionally forma fused cyclic group optionally

havi ng substituent(s), R2 is a hydrogen atomor a

nmet hyl group, or R and R2 i n conbi nation optionally

for oget her, th the cent, car.,bon at

2oy AP FRAREURGE | G 5L p TS T o dn 18t Brphgnyl group
Ileglem?t ﬁamﬁgcy@@@tgrmr@ hydr ocar bon group

optional 'y having substituent(s), an acyl group, a

het erocyclic group optionally having substituent(s),

an I st .t ye

Ty, npettn OF SEEm ¥, MHHaF b, iR Sden Tatom.

nercapto group 20 optlonally havrng a substi tuent,

i ded t
& e BEmPORada0hi FjaHs. L THRRRLT 55 SR fePEesented by

t@'ieh HQRWNI diPRcBneal bexAm U8 of the formula (I)
5-chl oro- 2-i m no-1- (1- phenyl et hyl ) - 1, 2- di hydr opyri di ne

:..xanrde and

rqpyrldlne 3. carboxanrde are excluded or a
Breo0f. 2. The conpound of claim i1, mherein
ring Alis henyl grou optional ly having
J§h6%ﬁ¥¥ﬁ%h?€§fesén§ £ compound of claim 1, wherein

R3 ils a hal.ogen atom 4. The conpound of claim 1,

rﬁh he >group represented by the partia
t mula of the formula (1) lo is a group
rep by wherein ring Ais as defined in claim

3 The~conpound of claim4, wherein ring Ais (1)
qﬂummﬂrlb@ gr agpabadeffinddt bn 3ckatmstit uents sel ected
from (a) a hal ogen atom (b) a cyano group and (c) an
al kyl sul fonyl group, (2) a pyridyl group optionally

aViHY HpliiniUeRt €3himOh, (WhePeii £V A1) a phenyl
optional ly having substltuent(s) 20 6. The conpound
grfourt diavilg ih&PePnsubPREiRUeEL 15ele@lrtyiTaR o@) 2 halogen

R e ombsiubeans e R A ey Dakolen o

pgrnu:ﬁgl (g2:)ou@ pgtu?nhlgyohpvlng $®stal tuerenid) ,gEan)Jp(3)25a
7., The conpound of clai erein rin iIs (1) a
W&Mel GNP I’?E&rlﬁ&ai?ﬁ’ %Véﬁ%sﬂﬂ?ﬁ%h?%eq%éi Ycted from
(a) a hal ogen atom (b) a cyano group and (c) a Cl1-5

al kyl sul fonyl group, pyridyl group, (3) a

& hildey Icagirewnd @id c@elms% swéenerr@gehnmzbms (1) a phenyl

group having 1 to 3 substituents selected from (a) a halogen
atom, (b) a cyano group and (c) a Ci-g alkylsulfonyl group, (2)
a pyridyl group, or (3) a thienyl group.

7. The compound of claim 4, wherein

ring A is (1) a phenyl group having 1 to 3 substituents
selected from (a) a halogen atom, (b) a cyano group and {(c) a
Ci-¢ alkylsulfonyl group, (2) a pyridyl group, or (3) a thienyl
group, and

R® is a halogen atom.
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8. The conpound of claim4, wherein ring Ais a phenyl
group having 1 to 2 substituents selected from(a) a

hal ogen atom and (b) a cyano group, and R3 is a
shalmtigeroapotind 8f dbeimosporekredifn cl ai m 1, wherein the
group represented by the partial structural, fornula of
4R onr‘LﬁuPaP{’??Yf  gtqup Jg%al%q/?r i%® dr s&éﬁP@E@ﬁt gglected
m (a4 22Rd158eA" 8t ERCaS@ Mo Pla HydrRy foug)d agdch is

a substituent Selected froma hydroxy group, a hal ogen
Rit &/ aahalegen @loup and - S(0)-R6 wherein R6 is an

al kyl group, and pis an integer 15 of 0 to 2, mis an
integer of 0 to 3, and nis an integer of 0 to 4. 10.
dlhaheorpapbdndf of| al i, 1 pwhetietai ? cHY droup npgresgnted by

roup, R5_is a substjtuent selected froma hal Qgen
é%%nﬂa§§1€9aﬁ5r§FBBﬁaén °¥@¥§§-@%'§%%r o ﬁgga 01-5
al ky] group, and p is an integer of 0 to 2, and

Rrovi ded that mand n are the sanme or
and each is 0 or 1. 11. The conpound of

or

§ @/

)

wherein

R* and R® are the same or different and each is a substituent
selected from a hydroxy group, a halogen atom, a cyano group
and —S(O)p—R§ wherein R® is an alkyl group, and p is an integer
of 0 to 2,

m is an integer of 0 to 3, and

n is an integer of 0 to 4.

10. The compound of claim 9, wherein

R?! is a hydroxy group, |

R®> is a substituent selected from a halogen atom, a cyano group
and -S(0),-R® wherein R® is a C;-¢ alkyl group, and p is an
integer of 0 to 2, and

m+n=1 or 2, provided that m and n are the same or different

and each is 0 or 1.

11. The compound of claim 9, wherein
R?® is a halogen atom,
R* is a hydroxy group,

R® is a substituent selected from a halogen atom, a cyano group
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30 R5 is a substituent selected froma hal ogen atom a
cyano group and -S(0)-R6 wherein R6 is a Cl-5 al kyl
group, and p is an integer of 0 to 2, and mn=1 or 2,
apdovbdel,-tRfatvherand R® are & ife-sadiydr gdpfiper @nd Rnds an
.agch IS %36” 1.25 12. The conmpound of claim9,
RAEPET R i &° & hat¥yen atom R6 is a hal ogen atom m
mt+8=9, oang, / préviged. thadS.m Hirl eorpeuntteotatkbabm different
wherein the group represented by the parti al

agdr gachrdf PoPFuta of the fornuia (1) 15 is a fused
cyclic group represented by " wherein R41 and Rfl are
the same or different and each is a substituent

18el Bbeedohpound &f debxdm i ,omhereimal ogen atom a
eyano_gr and .- S(0) py-R61 wherein 20 is an integer
Rof 19 ?%‘%‘P@?I} sat§,“¥’80 or S, m is an integer of 0 to
RS, iang maldgerdamtdit,eger of O to 4. 25 14. The conpound
of claim 13, wherein R3 is a halogen atom R51 is a
Mhakofen2Bfom m is 0, and n' is 0 or 1.

n is 1.

13. The compound of claim 1, wherein the group represented by

the partial structural formula of the formula (I)

X

R X (RSM)

o
wherein R* and R® are the same or different and each is a
substituent selected from a hydroxy group, a halogen atom, a
cyano group and -S(0),-R® wherein R®! is an alkyl group, and p’
is an integer of 0 to 2,

X is S8, SO or SO0z,

m’ is an integer of 0 to 3, and

n’ is an integer of 0 to 4.

14. The compound of claim 13, wherein
R? is a halogen atom,

R®! is a halogen atom,

m’ is 0, and

n’ is 0 or 1.
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15. The compound of claim 13, wherein R3 is a hal ogen
atom R51 is a halogen atom 5 Xis S, m is 0, and
n is 1. 16. The compound of claim 1, wherein the

group represented by /o the partial structural fornula

f e formula. (I | S, a gfoup. represented by CHr 2
1%HY&n8Fﬁ°WB8P3?nO% ?La%% t & ?r%%ﬂ'o to 4, and ring A
RPSi&sSa defi idtokh claim1. 17.

Rgl-C_hIoro-l- 1- (3-chl orophenyfl et hyl]-2-im no-1, 2-
| HyRd rfo pyprliogieRe 2598ar boxani de or a salt thereof. 20

18- so
XB-Ehﬁo?b-l-(G-chloro-2,3-dihydro-lH—inden-l-yl)-2-im'n
mé1i23- @i, hgddopyri di ne- 3- car boxam de or a salt thereof.

19.. v
"5 &Rl dro- 1-[ (1R) - 1- (3- f 1 uor ophenyf | et hyl ] - 2-i mi no- 1, 2-
di hydr opyri di ne- 3-car boxanm de or a salt thereof. 25

20.

6. cher sorpppeR) of- eatmdl £ | RrBPHR R GHPR TEPrRERBLEd by
the? patc 49" QRYGELLPE1 SE6ARBPXATE A edkmAld (rfer eof

5- Chl or g: 1- [ (1R) - 1- ( 3- cyanophenyl ) et hy! ] - 2-i ni no- 1, 2-

R30 0 lfd%OQ ri di ne-3-carboxam de or a salt thereof.

~ GH-.Z‘

wherein g is an integer of 0 to 4, and ring A is as defined in

claim 1.

17. 5-Chloro-1-[1-(3-chlorophenyl)ethyl]-2-imino-1,2-

dihydropyridine-3-carboxamide or a salt thereof.

18. 5-Chloro-1-(6-chloro-2,3-dihydro-1H-inden-1-yl)-2-imino—

1,2-dihydropyridine-3-carboxamide or a salt thereof.

19. 5-Chloro-1-[(1R)-1-(3-fluorophenyl)ethyl]-2-imino-1,2-

dihydropyridine-3-carboxamide or a salt thereof.

20. 5-Chloro-1-[(1R)-1-(3,5-difluocrophenyl)ethyl]-2-imino-1,2-

dihydropyridine-3-carboxamide or a salt thereof.

21. 5-Chloro-1-{(1R)-1-(3-cyanophenyl)ethyl]-2-imino-1,2-

dihydropyridine-3-carboxamide or a salt thereof.
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22.

5- Chl oro-1-(6-chl oro-1, 1-di oxi do- 3, 4- di hydr o- 2Ht hi ochr
onen-4-y1)-2-imno-1, 2-di hydropyri di ne- 3- car boxam de
2@r. &-Sallbroher¢6fchlore3l, y¥¢ﬂqxﬁdqy3om—ﬁhhydmup@ﬂhd of

[, 1. 24. t
<Bh AL et PR TRESU Sl ARRIL SRR 3 A LB ot or
ap@&u&a@gakbgaL]agent of claim 24, which is an

adr enocept or ant agoni st. 26. The pharnmaceuti ca
agent of claim 24, which is an agent for the

oRr ophylaxi-§ ogft£§gtgg%$ ary tract 15
glseaé 7 A et ?or t prop yl axi s or

treatnent of Iomer urlnary tract dlseases in a mamal

h t ff f .
A W ATRE 8584 240" ot e L O ST S a8 i
orMRlrodrd§. thiseet.the compound of claiml or a

prodrug thereof for the production of an agent for the
prophyl axis or treatnment of lower urinary tract

seases, 25 SE ke
ghar ?r%ce | FeATC rrpany ﬁl:q Et'g? 5%%8‘“‘ I % ngpf/'FPdllﬁeam

adiereinvatptes antlagepisher eof <130> 091377 <150>

JP2008- 113130 <151> 2008-04-23 <160> 2 <170> Patentln
version 3.3 <210> 1 <211> 45 <212> DNA <213>
ZUliﬂHer@brﬁE%@Etical agent of claim 24, which is an agent

for the prophylaxis or treatment of lower urinary tract

diseases.

27. A method for the prophylaxis or treatment of lower urinary
tract diseases in a mammal, which comprises administering an
effective amount of the compound of claim 1 or a prodrug

thereof to the mammal.
28. Use of the compound of claim 1 or a prodrug thereof for

the production of an agent for the prophylaxis or treatment of

lower urinary tract diseases.
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