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DESCRI PTI ON | M NOPYRI DI NE DERI VATI VES AND USE THERECF
Technical Field 5. [0001] The present invention

WO edoatigr4s 0 an i m nopyridi ne derivative havi ngper/JP2009/058434
superior selective C CI D adrenergi c receptor
(hereinafter to be sinpl pEscreprebrrred to as an C CID
receptor) antagonistic action and usefu S nt
for the pr%ﬂﬁﬂéﬁ§3¥93§mbPEPFgﬁFﬁﬂﬁﬁ 6¥Dab§€mggﬁﬁggﬁary
tract disease and the like, and a screening nethod for
a conmpound having an ai D adrenergi c receptor

Techmgenl sFi€ldcti on. [0002] (Background of the
[gﬁgfftion) 5 oci Adrenergic receptors are widely

i buted in the cardi ovascul ar system | ower

uri nariye tpassentanchtdres idrk eelanesi neobredminopyridine
synpat hetic nerve response activities. Si

S t he .
G B BE DT HPBTARY 17 (RHAROTIO S LREH Vs o4y G FRIRICar, TeoePtoT
(8L 4] agrhypers nophy: and, dysly i-a fiascbees segaashgd.receptor)

CCl receptors have O attracted attention for sone .
antagonhadl gengt ben expd S1gffre @éeﬁnné&@nFofegvgpﬁpPIOPhylaXls
t her j ugs r.ec It bg8A the like,
oEIﬁF???@%hghgﬁ %c}oiﬁﬁxﬁxgﬁ?f rgggggegﬁfgggsoﬁﬁdysuria
aA8SQCEaLe6n thy hndemb@nf gy asteatipouhylpeayioghyn (@RHpdrenergic
Coupled with the marketability thereof, extensive
rPREBFBEL P AR HREhC 57 Credt'ed agai n (non- pat ent

[d@ggrent 1) . The cci receptor gene was cloned from

the [ate 1980s to the early 1990s, and the presence of
(BREkerouBtypésthbe ERYRLEB and C CI D has been

Clari&i%%j€éﬂ%%%ﬁ%?%&%ﬁﬁEE%Dﬁggc%RPQiyha§sP§§Buted in the

confi I'te 0 a nunber of tissues such as,
chtrdodvasvedsel sybtann, lepinalriomny, tgastcoipifestbenatke, and

.tract, bl adder E'd ey and trg% ' Wiii€1th8s. since the
1BKY Vﬁgoépcﬁym?ﬁ %?E%% '0t" Cei %é§§§§<n-tﬁa§ not ‘been
rehdeidakadp GCLR petkplogientagoniast hypyrenmiicde cardiac
t herapeutic drugs for various diseases since theg gre
hypertrophy and dysuria has been suggested, oi receptors have
attracted attention for some time, and many attempts have been
made to develop therapeutic drugs. In recent years, it has
been clarified that oy blockers are effective for dysuria
associated with benign prostatic hypertrophy (BPH). Coupled
with the marketability thereof, extensive interests have been
created again (non-patent document 1).

The o, receptor gene was cloned from the late 1980s to
the early 1990s, and the presence of three subtypes of oia, Ous

and oyp has been clarified. Among these, dip 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 ap
receptor has not been elucidated, aup receptor antagonists may
provide therapeutic drugs for various diseases since they are
localized widely.

A greater distribution of a;p receptors in the bladder,
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| ocalized widely. 5 A greater distribution of cciD
receptors in the bl adder, parasynpat heti c nerve nucl eus

WOy Bé24Sacral cord, and the |ike as conpar ed PCA/IBRI981058434

subtypes has been confirmed (non-patent docunents 2 ,
pArhsymbitiSe SUHUIRSET AT SETON d MU/ &yRMa 1l RdHd N@nd the like
storage. In fact, there is a report on a signi fi cant
apneparsest nte et b adieht Rpadiasy kasd WeefSirigde (pendegtent

Al R o2 knockaud non- - i ur
dée{ég%?t%epor%’;’ ha@g d%g%%snéle tsﬁgioﬁ%é%g%g%@tgpgn)m nELne
sappage. ofIra P atmpcepftaare nRNA ireppeases Rnstbheibiadderincrease

,of BPH patients and, BPH | ani mal (nan-patent ,

l&oEﬁﬁe%f%‘g%e%nﬂa%aSl’?Y ﬁfg‘? g?e}éed c?elﬁlr%?‘s %-dssh IVé’triélalef r-Onf*1p

kBBHkpat | ebit Se Mayos-NeN énPrarminechtcant.r agkckatf UBEHEDH have
via (Xi D receptor (non-patent docunent 7 ) and the

dprreent adistibag et | wEPee pUsHl FmE UMY SIfv érerte AP ar @RNA

16LPebECeptor L RXPE L8GAE 151 e HAddET d BrlN®2pAkRek90kninal

. From the foregoing, an (Xi D receptor .
(annagehest decyremisi nped @n dgentolfegidearhguscle 1solated
rop axis.or, treatnent of a |ower, urinary.trac : .
FoREaka T fhed | Ll & R0 Y ¥al Goncvion via

aSNAW ARG L3R AnBn-peeRher daBtmenni Bf i gn@cCth®Mike, thus
non- pat ent docunent 8 describes a conpound represented
SBYILRBLRGr #P RS $URD3] 11 0D0E St &ft dofumeffcaptor expressed

idespLi besadepompound gopiesan) e Mo herbepnmiha FOPO8bing, an
[ 0006] pat ent docunent” 2 descri bes a conpound

orepreespived abyagheifor dal arpp0evhy [H008) eemntfor the
pgggﬁgﬁglu[% oggfﬁéé’ﬁﬁeﬁt cormound, e RIASEM AL A+t B sease and

the like.

As examples of the compound showing an oyp receptor

antagonistic action, non-patent document 8 describes a compound

represented by the formula

[0003]

o N7 :

N’A\/NM‘ C.
O

[0004]
patent document 1 describes a compound represented by the
formula
[0005]

F

F.
O

[0006]



10

15

20

[ 0010] and non-patent document 9 describes a conpound
represented by the fornmula [0011] [0012] [0013] In
w@odaoisems as i m nopyridine derivatives, thosePCT/JP2009/058434
descri bed in patent docunents 4 to 7 and non-patent
pdoeweriosuk@nt0232e8teikosva. ctRftla RalilsHeemelt +8e
descri bes conpounds represented by the formul as
fo58%4P] 0016] Gitation List Patent Literature [0017]
[pafognt docunent 1 : W00/ 04012 patent docunent 2 :
US3997666_ patent docunent 3 : W00/ 04027 pat ent
docuﬁgﬁN 477 263759 patent docunent 5 : EP47 977
2 OCL(DH; ». DD106377 patent docunent 7 :

B- 48- 40544 _pa docunent 8 : WO08/ 050732
on@Pat ent Literatdre [0018] non-patent docunment 1 :
[5%%%%gku Zasshi 126, 187-198, 2006 non-patent docunent
: | ecul ar Brain Research 63, 254-261, 1999
p@@@nﬂaﬂgﬁhméﬁﬁUgeﬁés§ribés-atgéﬁpodH@Oie%§§B%ﬁ%ed 1998he
non-gatent docunment 4 : J . Uol. 174: 370-4.,-
foomYAen- patent document 5 : J . Urol. 170: 649-653.,
{gggg]non-patént document 6 : J . Urol. 167:

5 z

i 1521., 2002

N
O. '\/N\/\N

A L2

N° S
H

&)

O

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

the formula

[0011]
0/
HO. 2
o '\\I
A
[0012]
[0013]

In addition, as iminopyridine derivatives, those
described in patent documents 4 to 7 and non-patent documents
10 to 32 are known.

[0014]

Patent document 8 déscribes compounds represented by the

formulas

[(0015]



non- patent docunment 7 : J . Uol. 173: 657-61., 2005
non- pat ent docunent 8 : Eur. J . Pharmacol., 272,
W@ 1®953124R5- R6 non- pat ent docunent 9 : Eur. J PCT/JP2009/058434
Phar macol ., 445, (2002), 21-29 non-patent docunent 10:
Het er oat om Chemi stgy (2004), 15(4), 293-299 non- patent

nt 11: L jas Kimjas Zurnals (1995), (3-4),
1 13 non-pate docunentmiég}@yzne|n1ﬁ rschung
(1 , 45(9), 9 2 non-patieRt, docu s Jour nal
of #Chi nese Ch Ecal y (Tai pei [ d
(1993?’T4Q(2) 181-% nen- patent document ~44: Zhur pa

Strukturnoi Khimi (1988), 29(5), 169-72 non-patent
dqc t 15: Latvija$ PSR Zinatnu Akadenijas Vesti s,
s Serij a (IQ§§§“=(4) 4 mon- pat enf _Hotunent
Latvmmas PSR at iy Akgde Njas Vesti s |n1jas
A (1985) ,, g:jf 351- 8 noTE Jat ent™do { 17"
LatWJJas PSR Ziinat nu Akadeni j as TVesti s, Klnljas Serjja
(1985), (2), 200-5 non-patent docunent 18: Tetrahedron

(1980) 236(6), 785-9 ron-patent docu nt 19:
Zei T Mkt fuer %ﬁzﬁg%@rschung, (T8 : Anﬁsigqhsche
'W}@@nlsgh HI%H(198 ) B( 4y, 490 -
atent dociy 20: Tetr afe n (1979), 3 i
259

3 non- patén pcunent 21: ,
Anstrichmittel (1980), 82(2), 826 non-patent document’
22 Tetrahedron (1979), 35(6), 809-12 non- pat ent
Ot 23: Journal of Chem cal Society of Japan
|97 & rL5 730-6 non-patent docunent 24: Tetrahedron
Lett S %;g? (15), 1333-6 non-patent docunment 25:
Jour uer Praktische Chem e

[0016]
Citation List
Patent Literature

[0017]

patent document 1: WO00/04012
patent document 2: US3997666
patent document 3: WO00/04027
patent document 4: DD 263759
patent document 5: EP47977
patent document 6: DD106377
patent document 7: JP-B-48-40544
patent document 8: WO08/050732

Non-Patent Literature

[0018]

non-patent document 1: Yakugaku Zasshi 126, 187-198, 2006
non-patent document 2: Molecular Brain Research 63, 254-261,
1999

non-patent document 3: J. Urol. 160: 937-943., 1998
non-patent document 4: J. Urol. 174: 370-4.,.2005
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(Lei pzig) (1976), 318(5), 705-30non-patent docunent
26: Zeitschrift fuer Cheme (1973), 13(9), 342-3

WO 13a246nt docunent 27: Journal of Chenical 36d1J82809/058434

[Section] C: Organic (1971), (10), 1892-5 non-patent

n@ﬁCE%@htZSOc&ﬂQﬁﬂﬁﬂdt& Ghesti e, 1104 eggmatdsmnal 2edisti on
lish (1971 10(1), 68-70 non-patent docunent

ngg-p @ﬁfcﬁPc‘&nPﬁ’ér fraceut il - B et]r5r¥-3(‘]?§@§) r BP0%1)

0 o] (o]o 30: e &
néﬁa?ﬁ%gggt HoBfhat, 2“%”?51%9616) 17%}( rY%5C7@86611 62002

nnonpp&éehtddoumaeht881Eu£bk1ad¥uﬁmmmhuﬁ|, Ak SSSRS), R5-R6
1949 6,, 647-50 ent docunent, 32: n.
nbigparenfoBietl B EREL B IR S2 ™ 5908y 21-29
ndhepptesaentiotivent i DO: ai et YO \GHEgnid eGNP@ODd ) , 15 (4),
useful as an agent for the prophylaxis or treatnent of
283réver urinary tract disease and the like. [0020] The

nBﬁe§SEEntn&%Bhﬁéﬁth@Ye EQBGH§£§thﬂE§Q§'Zﬁrﬁhyg'Q§999 (3-4),
view of the above-nentioned situation and found thaf a’

lggnpodnd represented by the formula [0021] [0022]
erei n ring. gro t
n}g/‘glag?!c %éipe?uenél Fﬁfé{r% l(;CtJ':leolnaI%; rnt%ﬁ 1%55/1' néls 2) s
9sub62ituent (s) , RLis a group selected from (1) a
oup, represented by _the for S(O_.nR3 where
g 8~ RA ang@ﬂc‘é%liﬁ— §3 ‘b‘%ﬂi’%cﬁf JHSuFORESEn z%hle;l?llcRi
sbeyeeg suhshét Uenbi(s)) or1®uB)AM 410 gr,oupiept i onal |y
havi ng subs i t uent (s) and nis an integer of 0 to

non¢prtanpodogedaRti £4 hi %rrlb@@nl O théthdmedy dILi9 8) ’
2918YP 169-72

non-patent document 15: Latvijas PSR Zinatnu Akademijas Vestis,
Kimijas Serija (1986), (4), 471-8

non-patent document 16: Latvijas PSR Zinatnu Akademijas Vestis,
Kimijas Serija (1985), (3), 351-8

non-patent document 17: Latvijas PSR Zinatnu Akademijas Vestis,
Kimijas Serija (1985), (2), 200-5

non-patent document 18: Tetrahedron (1980), 36(6), 785~-9
non-patent document 19: Zeitschrift fuer Naturforschung, Teil

B: Anorganische Chemie, Organische Chemie (1980), 35B(4), 490-
3

non-patent document 20: Tetrahedron (1979), 35(21), 2591-3
non-patent document 21: Fette, Seifen, Anstrichmittel (1980),
82(2), 82-6

non-patent document 22: Tetrahedron (1978), 35(6), 809-12
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
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optionally having substituent (s) , (3) a carbanoyl
group optionally having substituent (s) , (4) an am no
w@r@ap3rubsti t ut ed by carbanoyl optional |y havP@rJpP2009/058434
substituent (s) , (5) an al koxycarbonyl group, and (6)
n@f@- ottt HimSUbG:t geedsbyrhydr oxgr @ndmBR2 (5923), 13(9),
ogen atom a hal ogen atom a cyano group, a
3h§d@ocarbon group optionally having substituent (s) ,

' 0 ng -EI \ t
n@BFn OB oter oBvehle GEOURCARLECNSLLYehAY T Sgot Lon]

an am no group optionally having
CsubisgartientlqED)) ,, @Nydlé2¢-§roup optionally having a

subst.ituen or C al
s ndipRrteoT e tar aoes petE, e Pa s SR R el
£di1didn 0f Engaldn th@aof, hagian @66-DOadrenergic
recept or antagonlstlc acthnaﬁased on its ecif'c Tet]
n@he@ﬁ"e%ﬂlt 9GS e 2 BalSFTgRath & PPﬁ&f“ﬁﬁeutﬁ—ﬁ‘éﬁ h%% etin

ﬁg@ etfﬁ ife prAsents i nvention. [0023] Accordingly,
e present |nvent|on relates to a conp

noeep&@@mme@b¢ngHﬁa3QwrﬁhemlF@@24] P@@@@FeﬂﬁéPéﬂnBPikﬁtln
ro c-ring group having at |east one
10 ﬁ%@é 1t€£ﬁ Tégéél optlonally further having
n6Hbsiténteniod®ent RIl i DaklgiiyupkeeleedtetfafikofEER 41949), 66,
groug represented by the fornula -S(O R3 wherein R3
6 hydrogen atom a hydrocarbon group optionally

nBﬁV#QQeﬁtlbééé&H&% {5) @ .anN13Ws)Q guayp 20pt-soval |y
havi ng substituent (s) , and nis an integer of 0 to 2
Sump2¥y acfiothar Eaneenian t r ogen- cont ai ni ng het erocyclic
ggggg optionally having substituent (s) , (3) a
1 noyl group optionally having substituent (s)

(4) anhanphesgriouneseiisiart wiaws by Eacyaddsy e GQWP@H@ﬁIWSGfUl
agaghnggent for the prophylaxis or treatment of a lower

urinary tract disease and the like.
[0020] . ,
20 The present inventors have conducted intensive studies in

view of the above-mentioned situation and found that a compound

represented by the formula

[0021]

(0

25 [0022]
wherein
ring A- is an aromatic ring group having at least one
substituent R' and optionally further having substituent(s),
R' is a group selected from

30 (1) a group represented by the formula -S(0).R’ wherein R} is a

6



substituent (s) , (5) an al koxycarbonyl group, and (6)

an al kyl group substituted by hydroxy, and R2 is a
wohyavagess at om a hal ogen atom a cyano group, PET/JP2009/058434

hydr ocar bon group optionally having substituent (s) ,

AfH ARYPa &yiebeaedyal g@ogpoupt@@ﬁabnﬁl hyvhayi ng
substituent (s) , an am no group opti onal % havi ng

summsuﬁqqy@:ms (OF 2raamaPoLyCYPotBt 6ptF bkl 1§VHAYi ng a

) aphoigrayR-ogki pngsl y, having a
%?%ﬂﬁ prOV|g§&%t%gtl% c Fgrg?l-{

(da rrmmdmmama): soutﬁ:@gyeln]-cb@hzyn}ngzheheﬁ@cnclzzc group

di bo 5-chloro-1-[3- (1
; %th'f* B R B ARb ] 2 no- 1, 2

(Zh hy dEomeiadiin %-L@arolp@i@madey Hatrlilyilg 3upsf Btuent (s),
(an1nocarbony|) -5-chl qrb-2-i gk% h
(4) |artHANG BERAFarROS 1T uEgd ?;é{ %EQPBXMP§ b Iﬁ%%ﬂrff aving
%g ?& - -|n1no ', 2- dihydropyridi ne-3-carboxam de,
or o- [4 chl or o- 2- (met hyl sul fonyl) benzyl]
(50- amnaﬁkdxydarhmﬂﬁhhqngﬂﬂ digne- 3- car boxan de

R A A

rT 2-g97et her-ogen( Bebhy| auhbboge) beomyld egan@-group, a
di hydropyri di ne- 3-¢

b
SR R SRR Ay P R g oL RSS! ; 30 ey

ng@%dr§Q¥£ﬂé¥ 73 CATRAAR Tptd@nad-l h@h@nb substituent (s),
ro-5- | nethylan1no) car bonyl] benzy

al}l lem not Qe ditHiidredhdy diarveng: @&P@G&&ﬁi@@@ , a hydroxy

5-chl or or Ry St yl
1 gr%uP ?Fl+na%;§r§nL J&%pyfﬁg%%é ééﬁgr g?éﬁ?ﬁ§§65¥kb E

of afonatay beaylng -5- sntbsjndhzemztyl (her®ichlftey- 2o hEn@bbreVlated
2- dhydropyri di ne- 3-car boxam de, 5-chloro-2-imno-1I-
ap 3COMRRN | dl'f onyl) benzyl] -112-

or a salt thereof has an aip adrenergic receptor antagonistic
action based on its specific chemical structure. Based on the
20 finding, they have completed the present invention.
[0023]
Accordingly, the present invention relates to

[1] a compound represented by the formula

[0024]
0
RQ
| ™ NH,
N NH O

25 R’

[0025]

wherein

ring A- is an aromatic ring group having at least one
substituent R' and optionally further having substituent(s),

30 R' is a group selected from
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di hydr opyri di ne- 3- car boxanm de, and 5-chl oro-2-im no-1I-
(3-nor phol i n-4-yl benzyl) -1, 2-

waledogdspyri di ne- 3- car boxani de are excl uded, oPCHIRAIY058434

thereof; [2] the conpound of the above-nentioned [1] ,

(vﬂheraeigrddpwg:e@resbstadgbyu?he egcm@]}% eds gy) I{Reoaﬁ%;ein dR3 is a
0027] wherein i,s as _defined in the above-nentione
yﬁq’?g]eéhc? ‘i §%W£P8@Eﬁ°ﬁt BRYP ARt HPRGA L g riniping
AP analdnt (VicRgaguBsthb Ugﬁbs\}lﬁ%pficﬁﬁéliﬁ%&ﬂwund
of the above-nentioned [1] , ereinring A- Is a
st trepytdsent eadb) (0028 10eRet ohe? eim R1 is as

fi ' 0 i0 ' :
Rl oo s A M e FEpkL POS At ndig s o dLie group
dreviongdullys histvdegt sisytitaadt R2) j s a hal ogen atomor a

-6 alky L 14 h d, of t ,
CHove HRERETSHAIFATP SRherer ALY |G I Sgrokent (),
(Hopresentied byolf080bst 0034dd vher & fodMdy 1 Sodthlorally having

hal ogen atom (2) a Ci -6 al koxy group optionally
SNRPFTG UEREd 53 hal ogen atons, or (3) an al kyl group

O e R T REOIS s as defined 1n the
(&bove- medyilogedupl Fub$sl tthed doyrpuoencb:of, tarel
R?E%%Eégﬁ?é%gg§g ié&m,@p%bid%ég %%d%,_ai%y%n rgggup, 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-{4-[(dimethylamino)sulfonyllbenzyl}~2~imino-1,2-
dihydropyridine-3-carboxamide,
5-chloro-1-[3-(l-hydroxy-l-methylethyl)benzyl]~2~imino-1, 2-
dihydropyridine~3~-carboxamide,

methyl 3-{[3-(aminocarbonyl)-5-chloro-2-iminopyridin~1 (2H) -
yllmethyl}benzoate,
1-[3-(aminocarbonyl)benzyl]-5-chloro~2-imino-1, 2~
dihydropyridine~3-carboxamide,

S-chloro-1-[4-chloro-2- (methylsulfonyl)benzyl]-2~imino~1, 2~
dihydropyridine~3-carboxamide,

5-chloro-2-imino-1-[4~ (methylsulfonyl)benzyl]-1,2-
dihydropyridine~3~carboxamide,
5fchloro—2—imino—l—[2—methoxy—5—(methylsulfonyl)benzyl]—1,2—
dihydropyridine~3~carboxamide,

5-chloro-1-[2~chloro-4~- (methylsulfonyl)benzyl]-2-imino~1,2~
dihydropyridine~3~-carboxamide,

5-chloro-1-{3-chloro-5-[ (methylamino)carbonyl]benzyl}-2-imino-

8



[0032] [0033] wherein each synbol is as defined in the
above-nentioned [I]; [6] a conpound represented by the

wo cooonbee4f 0034] [ 0035] wherein ring AO- s an BCDIRNIL058434
ring group having at |east onesubstituent RL1O0 and
b2 +dttaydyod i idiefe tBrdanposahstict uent (s) , RIO is a
grqﬁﬁ?selec ed from(1l) a %roup represented by the
of %Pi%xé5‘qﬂ%ﬂ¥ erl@ehiRdgul§oavAdheaepiat 2timino-1, 2-
M A QAN SRl -H-RG, hgkameexcl i ¢ group optional l'y

Cc
havi ng substituent (s) , and'n is an integer of 0 to 2
1- (3 (amirgessopearl oy cakPnebgneoup | ~63rhanro-2-imino-1, 2~

1. amine .and (4) an
’ %H*g%%éé%%ﬁ%ﬁ%ﬁfﬂ%agkggg?lggd R20 is a hydrogen atom
Zr diell oger? dtdmo-d ~dBarnnegholipul 8ohydy Beas hon- gy uUp
#ﬁti nalg¥cggvtgg substi t uent %s) , an acyl group, a

st oA TG U o pPFERAPFY #3Yi ng substituent (s)
BHCHIG M- 231@UP 2Rt (@Abkyhbayhng-subshiLyeni 4s) . a
hydroxy group optionally having a substituent, or a

YRy ~Spceshakbpidavahg axslbdediuent, or a
I r eof rreinafter to be abbreviated as
1 Ogcgrﬁ)iajr}gc E%?l'eﬁl(elaﬁﬂ 5-chl oro-1- [5-chl oro-2-
[(Cretdng swivbonyld) offehzyl kbeRetmemoioded [1], wherein ring A-
,jfg%piq¥ﬂro&%ridine%S-cgrboxanide or a salt thereof;

8] 5-¢hFo PF?SF§-EHI ¥o-2- (methylsulf inyl) benzyl]
[[0®2igni no- 1 , 2-di hydropyri di ne-3-car boxai rd. de or a
sal,t thereof; [9] 5-chloro-l- [5-fluoro-2-

(®et hyl sul fonyl) benzyl] -2-imno- 1

2- di hydr opyri di ne- 3-car boxam de or a salt thereof;
OF5B-chloro-1- [2- (ethylsulfonyl) -5-fluorobenzyl]
ino- 1 ,2-dihydropyridi ne-3-carboxam de or a salt

15 [0027]
wherein
R* is as defined in the above-mentioned [1], and

R is a halogen atom or an alkyl group optionally having
substituent (s);

20 [3] the compound of the above-mentioned [1], wherein
ring A- is a group represented by
[0028]

RT

R4

[0029]
25 wherein
R' is as defined in the above-mentioned [1], and

R* is a halogen atom or an alkyl group optionally having

9



[11] 5-chloro-I- (5-chloro-2-sulfanoyl benzyl)
-2-imno-1, 2- dihydropyridine-3-carboxam de or a salt
wo b@vasf2is [ 12] 5-chloro-1- [5-chl oro-2- PCT/JP2009/058434
(2-oxopyrrolidin-I-yl) benzyl] -2- imno-1,
2- di hydiopyri di ne-zhear boxam de or a salt thereof;
13] a prodrug of the conmpound of the above-nenti oned
RT iF er hahegeonpbomdosf at fes abbkel mEft4ned [6]; [14] a
r.maceut i cal c I.S] : 0 un ering A-
B e R T
i dedreseatieveiyenti oned [ 6] or a prodrug
t hereof; [15] the pharnmaceutical agent of the
5 [%%3£b-nentioned [ 14] ,which is cci D adrenocept or
16] the pharmaceutical agent of the
abov et oned [14] , which is an agent for the
(FFyaph s or treatnment o f lower urinary tract
di Sea [17] a nmethod for the prophylaxis or
treat t ﬁbeiomer urinary tract diseases in a
manmal , mﬁ ah conprises adm ni stering an effective
t of conpound o f the abovenentioned [1] or a
[gggﬁfug thereof, or the conmpound o f the
whbsyennmentioned [6] o r a prodrug thereof t o the
mmal ; [18] use of the coppound o f .the .
R%Eé@eiﬁénﬁi%ﬁ%ﬂgfﬂ]aB?ma b lodk UG-t RErsSr,. BrPupheptionally
10 h&ﬁfﬂ? U?d%é? i e ahova-dmnt isened)[ 6h ankg1lpgeduggoptionally
thereo or the production o f an agent ftor the
hprophysaxssiorent ezstment o f [ ower urinary tract
di seases;, and t ike., A tageous Effect of the
mlﬁ%eﬁ?i%%tT%%§é¥Ff%é§%é%bg%ﬁg (1) o f the present
ot R¥EN o hasare sapeadd Hinskliec tihee abobeateatabnad (117

receptor antagonistic action, and i s ful ,a_s.an_. _
[BgeRbe | GPTRHEI D Sy RO G B OmSRE 10 1 APFoReF Ting A
15 1¥rENatyubragtrdisease wpd the like. [0037] (Detailed
' f

Description o the I nvention) The present invention
[§08Xpl ai ned in detail in the

S(0), R’
[0033]
wherein each symbol is as defined in the above-mentioned [1];

20 [6] a compound represented by the formula

. [0034]
0
20
R | X NH,
N NH
‘Illi/] ’
R10
[0035]
wherein

25 ring A%- is an aromatic ring group having at least one

10
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following. [0038] In the fornula (1), exanples o f the
"aromatic ring group’ o f the "aromatic ring group

whaovngl2at | east one substituent R 1 and opti oP&l/iB2009/058434

further having substituent (s) " for ring A - include

s@Ps BY YheO OMP AR 8pHiomdl by NEUME e rarvdmmt istibstituent (s),
eterocyclic group. Exanples o f the aryl group

Rj n@lsuéeQE@uP459¥9Ft@‘#o@¥)%msuch a s phenyl, 1- or
HQDEE% ’rép%egen&r ec}/argt'f%r Yo R ot D ( b' keto Exappl SR is

aromatic heterocycllc group
al nohaaiﬁomaislc ori e emETherad- sdmamet |h@tI¢éfp§iY§éy§I pEogPoup

contai njn besi d b
BB eRR DT PUAT IR T Oge LR /2 260 Pur 2l Raoah OF O £
20Xxygen aton1(e g., furyl thienyl, pyrrolyl, oxazolyl,

| soxazol t hi azol i sot hi azol yI i m dazol yl ,
(Byr azopy OXklcazrb@qﬁbi%Wd]rréchﬂﬁﬂup'l 2,4- oxadiazolyl, 1

4-9 OFYA lgﬂ&;?% nd , 3-thiadiazol yl,
i§2a4 tp@gdl azo?/ Y thlaadl azolyl,. 1,2 Y
(43- &ni akbjfi,ld:arklonszlarmmq igzoigyl andet r azol yI pyridyl,

d I
R S N L

: hQH@d@arl@@ﬂitgﬁ@hh;ard)ytmﬁle]rﬁbiawlp@rwihst[l@%@]t (Ehe an acyl

aromatic ring ou has at | east on?1 subst [ t ent.

géﬁépop?l]&‘ﬁéﬂ‘?‘:?%ﬂ FTHR RivHHaden St§tuent( S)s

r%ﬂﬂnéeb§g%§ é@?@%éﬂiyfhéﬁiﬂg)ﬁﬂﬂﬂﬁ&ﬁ@h&dsby bhhydroxy
ormula - wherein is a hydrogen ato

girpdpocRt bona gt Bupa bRy o at WS ey /s (s F\%ﬁtap(t§) ggPuP

oar%l%rrglaﬂg g{‘gygmgp% %@r?étlﬁ‘ét ng substituent (s) , and
RS an ¥ nt eger HZ’) a non-aromatic

oti ar ggeh- thatradfi meheimﬁh:eylclm: by ebprepiiesad by compound
havi ng substituent (s) , (3) a carbanoyl group

<3pt)|)onally havi ng substituent (s) , (4) an am no group

gubsti-hubed-by [ sarhaspyl 2 ophd emgl dul fauin®enzyl] -2-imino-
1, 2-dihydropyridine-3-carboxamide or a salt thereof;

[8] 5-chloro-1-[5-chloro-2- (methylsulfinyl)benzyl]-2-imino-
1,2-dihydropyridine-3-carboxamide or a salt thereof;

[9] 5—chlo£o—1—[5—fluoro—2—(methylsulfonyl)benzyl]—2—imino—
1, 2-dihydropyridine-3-carboxamide or a salt thereof;

[10] 5—chloro—1—[2—(ethylsulfonyl)—5—fluorobenzyl]—2—imino—
1,2-dihydropyridine-3-carboxamide or a salt thereof;

[11] 5-chloro-1-(5-chloro-2~sulfamoylbenzyl)-2-imino-1,2-
dihydropyridine-3-carboxamide or a salt thereof;

[12] 5—chloro-1-[5-chloro-2-(2-oxopyrrolidin-1-yl)benzyl]-2-
imino-1,2-dihydropyridine-3-carboxamide or a salt thereof;
[13] a prodrug of the compound of the above-mentioned [1] or
the compound of the above-mentioned [6];

[14] a pharmaceutical agent comprising the compound of the
above-mentioned [1] or a prodrug thereof, or the compound of
the above-mentioned [6] or a prodrug thereof;

[15] the pharmaceutical agent of the above-mentioned [147,

11
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substituent (s) , (5) an al koxycarbony | group, and

(6) an al kyl group substituted by hydroxy. [0040]
W(Exmmnisnss of the "hydrocarbon group"” of the  PCT/JP2009/058434

"hydr ocarbon group optionally having substituent (s)

wlﬁ En % 'cﬂél ét'cﬁifer?o&él%& oa[ntga\%ﬂlcsﬂlydr ocar bOﬂ gr Oup

al kenyl_, , cycloal k

[h@hl&@& thymacagtlpﬁés@gea cﬁ§|ﬁhéraé98?|@e%§ﬁ?%%%rb%%]'
\, QQE% 6 r nd.t
eraq?{ oéét%% ?he a g§l?ngfugge%$ﬁgngrggllower
utfn@my ﬁmﬁd@ﬂdlsadaﬂs, propyl, i sopropyl, butyl,

LAY b Rty SO BETHL R 0B e

u@i%@ﬁy|tﬁétﬂldléédﬁés,ahlﬁ!mam®epr0ﬁﬁm¢h cmmpnieeyl
2-butenyl, 3-buten 2- et hyl - - %
bt HA LI T e TR BHANTE. froGeRPPLERCOf BhA FReVe"
%h%fon&%agﬂ e of ré gryamlrédfcl 'eb@et%}% éoﬂbbﬁﬂ&i' of the
a., propar gy 1 butynyl 2- but
aBebelﬂyeMJ,orlem eba/] nlydrd@t @r)odewd; ttlliléerleuORfe’COEiééfi?plrﬂ%méiL
0 i ncl ude I kvl
i@il%% o%@(éycyé?@%ﬂﬂ q_@ﬁ%égﬁ%%%%ﬁﬂﬁiﬁen@ﬁoﬂed [E] or @
p@M@%@%eﬂﬁéie@ﬁC dréﬂnbtdumpddﬁa.cﬁxamﬁlaboaé mbetapybd [6] or
i ncl ude -

e
aopPraprifyFhese y$kﬁ é% 4¥%§Héﬁyfgaan4 é?Bﬁeﬁ?Fthe
ogﬁ§f£¥i56$§ tﬁeéﬂﬁ%ﬁﬂ“bﬁ'ﬂ@%eﬂaﬁﬁﬂﬂd%y efrathie dasabkyk;
PrA ude Cr/-16 aral kyl (e.g., phenyl-G -6 al kyl such as
abdnzie, Lpkenet hyl , dlphenylnethyl 2, 2-di phenyl et hyl ,

R BRESNB e bt POE MM on o Te”¥LBEPL§I o he

[Boeaphthylnethyl and the |ike; diphenyl-GC _ 4 alkyl
etc. d .
)ng céggoéﬁge quéjghe present invention has a superior

selective oyp adrenaline receptor antagonistic action, and is
useful as an agent for the prophylaxis or treatment of a lower
urinary tract disease and the like.
[0037]
(Detailed Description of the Invention)

The present invention is explained in detail in the
following.
[0038]

In the formula (I), examples of the “aromatic ring group”
of the “aromatic ring group having at least one substituent R*
and optionally further having substituent(s)” for ring A-
include an aryl group and a 5- or 6-membered aromatic
heterocyclic group.

Examples of the aryl group include Ceg-14 aryl groups such
as phenyl, 1- or 2-naphthyl, 1-, 2- or 5-anthryl and the like.

Examples of the 5- or 6-membered aromatic heterocyclic
group include a 5- or 6-membered aromatic heterocyclic group

containing, besides carbon atoms, 1 to 4 hetero atoms selected
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When the "hydrocarbon group"” is al kyl, alkenyl or
al kynyl, it is optionally substituted by 1 to 3
waivstisuent s sel ected from (1) a hal ogen at onPCEJIRR009/058434
fluorine atom chlorine atom brom ne atom i odine
f%ér@fﬁ G:lliicﬁoge(rzza’dhnt lr;a sﬁ&)ﬁu&yarit-tain ég)ihh?zdomygen(éﬁom (e.g.,
-6 al koxy optiona avin 0 alo
EEET Yy, RS G e POFERE Ve oA EOBR BTN atof 2oLy
1509 NG, O {08 fhzo IRAL NGzl Raxy 1, By gp@xa{dlazolyl 1,2,4-

|sopropoxy, but oxy, i sobutoxy, secbutoxy, penty
Om@&yazmgyljIlnﬁ(ﬁngﬂaﬁgﬁzgﬂyly f@gﬁzgnyi4 ér%}%X?hladlazolyl

h h
agthfééa%gégyﬁ ggﬁg%l%bgéﬁﬁﬁgﬁé?%y(y)zcg E@lazolyl

1ﬂZp@emwiiﬁﬂlwﬂpxyetﬂaZEMHMMyPMEiﬁwlﬁxgyrlda21nyl pyrimidinyl,

2- naphthylnet Y, 2-di phenyl et hyl oxy,

PR RRERY 2%&5& t6hénylbutyloxy, 5- phenyl pent yl oxy
etc.r)e ‘(&)oxﬁ@iﬁ@pﬂﬁmg (Poug™ 6 fldeddtiap19pti apal | yryl group,
having 1 to 3 hah@gfn at ons (e g., fluorine atom

peht beiherhby dein L.i odi ne atom) (e.qg.

[g§% ylthlo dlfluoronethylth|o trifluoronethylthio,
ytthio, propylthio, isopropylthio, butylthio, 4 ,4 L
, 4-trifié utaodmdtyld hiiog geead”t hiag, atexpbshi onet @upstltuent R

Cb- 14 ar hen Ith| napht hyl t hi
aé%cg?lj’tl?ri f%%?%}h%er\?% tsﬁl%oec X{: tqbénzle t hiyo, °
pheneﬁhﬁst hal %rdﬂllpplé@mébﬁetjhylrbhl 0,

naphthylnethylthlo 2- napht hyl net hyl 3
2adgﬁ%@®y¥%gygﬁqnﬁqﬁ by’ﬁﬁ@hﬂ%fﬁ?ﬂ%ﬂ §Q8?HR wherein R® is a

hgdPBg&M | Q%M | thi k%ajx% REUH 1t oBlea 1 y) hatll)
alkylanlno e.g., methylan no,
sebh?hhu%nb 31003 amjamlnnnquup|Op$n99ﬂLém hev{iedg.

RhehyLampe.  L-napi ol ol ney. 2Rl hylamono etc. ),

B aral ylan1no benzylam no
(8% Ca) non-aromatic nitrogen-containing heterocyclic group

optionally having substituent(s),

(3) a carbamoyl group optionally having substituent(s),

(4) an amino group substituted by carbamoyl optionally having
substituent (s),

(5) an alkoxycarbonyl group, and

(6) an alkyl group substituted by hydroxy.

[0040]

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 are
preferable.

Exaﬁples of the alkyl include Ci-¢ alkyl (e.g., methyl,
ethyl, propyl, isopropyl, butyl, isobutyl, sec—butyl; tert-
butyl, pentyl, hexyl etc.) and the like.

Examples of the alkenyl include C;-¢ alkenyl (e.g., vinyl,

13
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(16) di-G -6 alkylam no (e.g., dinethylam no,

di ethylamno etc.), (17) di-C 6-i4 arylamno (e.g.,
wal@hasmhan no etc.), (18) di-C 7_i 6 aral kyl anP@DJP2009/058434

(e.g., dibenzylanino etc.), (19) fornyl, (20) C -6

éaHJJwJ, en(ye, —butaﬁ?lw 2- Eﬁ@@hp:oyl 3%&%91 2|—methyl—

aryl enzoyl-, 1-naphth
é’P ﬁvyl X&‘?&: ¥y -pféyeegibo%y me{ g}~ bprqpenyl etc.) and
ﬁﬁé(g&mxparbonyl (e. g , et hoxycar bonyl ,

et hoxycar bonyl , propoxycarbonyl, tert- butoxycarbonyl
etc ) X@E@lPSCOflﬁhéryﬂbnyéalbohvde(@bsgplkynyl (e.g.,

b
Y Ry Tapksv el 27 b PR ek Ao e ¢ L-hesynyl
amnhybmdrmaﬂoyhkeethylcarbanﬁy: etg ), (28) di-C -6
| kyl b I ., di car banpy
di eth %%ﬁ?@&%w,( %thwﬁéﬁ%%larb%%we &167 ’°y"‘l%l§§; (e.g.,
sna

T T A o e A Rk e e B A e
e&Fk9I§09f8ﬁ§ll€g nethylsulfonyl et hyl sul f onyl

o nalkeRBrEsy ?Eﬁé{‘?%i o g, PR Ap 2 soenyl, 1-
n@Phﬁhaﬂkyﬁswbphfhyg (ég@lpggaygyg?;PgﬁFfrﬁyﬁlgé g4 biphenylyl,
etc .g.,

pl¥hIrgul g%y 74 Bﬁ% f% u

eny sul f inyl,
2- napmkhmpwlsfbﬂyth@t@ralkﬁﬁ@nélﬂdw@msnaraiﬁ%l @& Cg
g car bonyl am no %Qé acetylamno etc

F{t-scar 5hypgﬁ$n%s REY L herssyatdslno, lphenylmethyl
Z?Qpaw%?ﬂ%sﬂcgﬁ el L o
pbﬁ@;ﬁém@*avbowydahhaollbw ax@mwmdnwladnaa&yl such as 1-
naphthylmethyl, 2-naphthylmethyl and the like; diphenyl-Ci_q
alkyl etc.) and the like.

[0041]

When the “hydrocarbon group” is alkyl, alkenyl of alkynyl,
it is optionally substituted by 1 to 3 substituents selected
from
(1) a halogen atom (e.g., fluorine atom, chlorine atom,
bromine atom, iodine atom etc.), |
) nitro,

) cyano,

) hydroxy, ,

) Ci-g alkoxy optionally having 1 to 3 halogen atoms (e.g.,
fluorine atom, chlorine atom, bromine atom, 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-
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etc.), (38) G _6 al kylsulfonylamno (e.g.,
nmet hyl sul f onyl am no, ethyl sul fonylam .no etc. ), (39)
w@20004328y| sul f onyl ami no (e.g., phenyl sul f onyPErirR009/058434
2- napht hyl sul f onyl am no, 1-naphthyl sul fonyl am no
pibgylpeddPloky - al)kyl - car bonyl oxy (e.g., acetoxy,
groplonyloxy etc.), (41) C -14 aryl-carbonyl oxy (e.g.,
(HermyFIXEL napht hyl car bonyl oxy etc.), (42) Ci -6
(91K95¥'§ 1 O ®orik 11y BERGKY.CAr benyl BXYogen atoms (e.g.,
et hoxycar bonyl oxy,” propoxycar bonyl oxy, o
£ but oixye az bony | okyorine ) at¢ma)bpemine agom, iodine atom) (e.g.,

al ky| -.car ba oxy (e.g. hy ; thio,
mEERY EE bantyfony et ey ey Y GRSt nio,  cthylthio
pabkyltieas pameybesyylenhgo, Butplbyicar Bakpyrbxyfluorobutylthio,
di et hyl car banoyl oxy etc. ), (45) C -14
Paprlyl ek HanksF oy, Qaﬁf?')phenylcarbannyloxy,
(2aphelly] carhanmy) Qe @t Conknylénbo) Saphenyiemibesed ),
saturated cyclic amno optionally containing, besides
(taF bonatoms. kidhdve (§i-Or ogBARAY 6FR 1 nePBene Woy kit
of .1 to 4 he at o ni Hr Pbthylthio,
ARty P ELE AR ot Db HER AR O (B o bradBReRYeRbenyithio
2 pyFaobhehnt de {1 h pey i tHptoenyPippepaditind b, y4-phenylbutylthio,
nmor phol i no, %h%onnrgholino, hexahydr oazepi n- 1-yl
SgPReRYLlpany YLt 810 1@ 90l nenbered aromatic heterocyclic
(9LPURLERNT ai ni ng, besides carbon atoms, one or two
kinds of 1 to 4 hetero atons sel ected froma _nitrogen
(aBomponos@l-burl ey bambnel i Dy TRt eming g ethylanino etc.),

28 highYL e, 3; th - (5. dY bneds hdy! 1-naphthylamino,
FhyrBibrosdi cRahind R hepop vy R PRY) yrnaghthylaning
2¢gunepbtillaBigoi eoty] , 1-isoquinolyl, 3-isoquinolyl, 4-

Lsoqui nol yl, 5-i inalyl, 1-indglyl - | ndo ,
(égﬁn@8p9r¥“2§ %ﬁfgyﬁ¥yﬁ?'Eibe§§ézyé%m%ﬁ?e%§%;)’
(3ehenzoc] ] at hiremplno 2t e benz el iyt Hylraatiylg, Stileehzd afbho etc.),
furanyl etc.), (48) G -3 al kyl enedi x%,ge.gt,

() heleRedi Ay 1a8IRA elfedi-ox{iiepenylamino &tc.),

(18
(
(
(

) di-Cy.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.), A

(28) di-Ci-¢ alkyl-carbamoyl (e.g., dimethylcarbamoyl,
diethylcarbamoyl, ethylmethylcarbamoyl etc.),

(29) Cg-14 aryl-carbamoyl (e.g., phenylcarbamoyl, 1-
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(49) C3-7 cycloal kyl (e.g., cyclopropyl, cyclobutyl,
cycl opentyl, cycl ohexyl, cycl oheptyl etc.) and the
W¢'200&A13{2@S)42] In additi on, when the above- nment POI@RR009/058434
"hydrocarbon group” is cycloal kyl, aryl or aralkyl, it
néﬁh%l@@%éﬂoﬁubSZ-*ﬂaﬁlﬂﬂlyb.)Cakbbﬁlo@'l( preferably 1 to 3
% substituents selected from ( 1#5 hal ogen aton1& gf 1
(8D UoFi-nea BEOYRUHITOH né -&-anehigrisne Talghy PoAYhEULIONY
g&_g1etc ), (2) nitro, (3) cyano, (4) hydroxy, (5)
-6 al koxy optlonally having 1 to 3 hal ogen atons
(B#) gC¢-1£ larprlismd fang (ehber i peeay baynlheryd nelat om

i od| ne. at t y Y e tRF QPOXY,
n?@%tﬂ%%%&ggg%éfbg%{n%ihﬁb (%%ﬁ?Q% Et%xg, pentyl oxy,
(Bexytoxyalkyuaroneifioxye ef.G. metbf)l sGlfidyarykarylsulfinyl

e.?;, phenyl oxy, naphthyloxy etc.), (7) Cr-16
ehfal kyl oxy (e.g., benzyl oxy, phenethyl oxy,

kphep : RBt hybrehbykexyinyl, 1-
gbﬁagﬁ¥L$$ﬁg¥%§ﬁ%£§% 22 % dlghenglethyfgzy,

'nappnhwsm@pwbxyz mamm‘ényllsbljtf rply et )

shenyteentshosy ete). (8 rercapto. (9) G-6 alkyi thio

avihg 1 to 3 hal ogen at oms (e.g., fluorine
(annCL@thkyDeca&mmnybmmnune&a@pwnaaaﬁyiamam@nptCe)g
met hyl t hi o, difl oro th t fl uoroneth Ithlo
(8bhyFent AT &R 8p9 It hIOSHZBﬁ?W%ﬂ%é ,

na%htﬁ%ghgﬁggguéy&thlo pentylthlo hexyl t hi o etc. )
14 arylthio (e.g. phenylthlo naphth% thio
ét7¢ F1-6( albcom-q:@rlg@rayl@mmﬁ og-&-g. M gnylamino,

SRR B el oo

et2-di,phenyl et hyl t hi o, 3-phenyl propyl thi o,

§ eﬂe?%lgEL¥£ igénylggfggl entxlthtéhfﬁ ﬁfoﬁ&&%&uno,
ethylsulfonylamino etc.),

(39) Cg-12 arylsulfonylamino (e.g., phenylsulfonylamino, 2-
naphthylsulfonylamino, l-naphthylsulfonylamino etc.),

(40) Ci-¢ alkyl-carbonyloxy (e.g., acetoxy, propionyloxy etc.),

(41) Cg-14 aryl-carbonyloxy (e.g., benzoyloxy,
naphthylcarbonyloxy etc.),
(42) Ci-g alkoxy-carbonyloxy (e.g., methoxycarbonyloxy,

ethoxycarbonyloxy, propoxycarbonyloxy, butoxycarbonyloxy etc.),

(43) mono-Ci-g alkyl-carbamoyloxy (e.g., methylcarbamoyloxy,
ethylcarbamoyloxy etc.),

(44) di-Ci-g 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 oOr

two kinds of 1 to 4 hetero atoms selected from a nitrogen atom,

a sulfur atom and an oxygen atom (e.g., pyrrolidin-1-yl,
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(13) nono-Ci -6 al kylam no (e.g., nethylam no,

ethylamno etc.), (14) nono-C 6_i4 arylamno (e.g.,
w@b@oyseas no, 1-naphthylam no, 2-naphthyl am noP&L/ap2p99/058434

(15) inono-C7-i6 aral kylam no (e.g., benzylam no
pEﬁ@ridlidﬁ)preﬁazﬂhﬁﬂ%gﬂ amkm@hbﬁlgov dhmembybaalmﬁo,

di et hyl am no, etc}) Q%{) -C6_i4 arylamno (e.qg.

DR PR AR et &Y SXCr8y di-C 7.0 6 aral kyl ani no

({8 Ga, 5-d|’tp@n120’-ln@i‘ﬂld&e%t Qar)oma(tj_t%) oMby cl28 yrSof
al kyl -carbonyl (e . , acetyl, propionyl etc”.

cqqﬁgynxpgflgﬁ%qw%hﬁﬁgﬁw @&omg, onpeproyl kinds of 1 to 4

AR OO o TR gy OB S8 IO 200 anc

amt¢xy@wmanﬁnnwlkapgopékytaﬁb@ﬂyl3—teﬂbnpmt02yp§rb@ﬁ¥l 3~

oLl Cle B TPGADI LG, 4 cutncrsa, 5-
q@m@ rbfﬂmyimnc(l?ﬂ) oA Golgiu Boak Ky BCQEB%{?@MM&E 94 -

met hy carbanDyI ethylcarbanDyI etc 6

1 3PN anpyl sqatigiol Ydmérﬁw@éw%anayp-ndolyl 3-indolyl,
2%@&%&’&1}?@%}& yl o %te'?bé' t]b&!ﬁ'l%ﬂgﬁanﬁ% ﬁES[%jt}%Es‘?ﬁyl, 2-

Co-14 Janoy| car
beraphithyf wearhahvo - beZzndeEMyBuaﬂbanvyb etc.), (30)

okt S LS BVt Skt
et om iodine atom (e.g., nethylsulfonyl,

ethylsulfonyl, trlf | uor onet hyl sul f onyl etc. )., {31)
(%) i B-arHSAFdaH (Ee g, SYRERTIOBHLT ofiyFLoRutyl, cyclopentyl,

c SLHJ§Hngep%yqagQEhylsquonyI etc.), (32) C-6
alkylsulflnyl g., nmethyl sulfinyl, ethylsulf inyl

and cthe | 1ila) C: 14 arylsul finyl (e.g., phenylsulfinyl,
[édqf@phthylsulflnyl 2-napht hyl sul finyl 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., fluorine atom, chlorine atom,
bromine atom, iodine atom etc.),

(2) nitro,

(3) cyano,

(4) hydroxy,

(5) Ci¢ alkoxy optionélly having 1 to 3 halogen atoms (e.g.,
fluorine atom, chlorine atom, bromine atom, 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-
phenylpentyloxy etc.),

(8) mercapto,
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(34) fornylamno, (35) G -6 al kyl-carbonylamno (e.qg.,
acetylamno etc.), (36) C -14 aryl-carbonyl am no

W@ eoog/1312kenzoyl am no, napht hoyl am no etc. ), (BTV/JK20095058434
al koxy- car bonyl ami no (e.g., methoxycarbonyl am no,

(et haxycalkobyhasi ot iq@radpgoxyearihenyl ari Bohalogen atoms (e.g.,
but oxycar bonyl am no,etc

féPR§F§a|Fsﬁ?vaﬁhﬁere%egaF%%EtﬁyP@av?oﬁyP%n1ﬁ8dlne atom) (e-g.,

m@EH?h%HHB OQXEQEbQ%mSEHylﬁhl&Sgkrgfiééromethylthlo, ethylthio,
sulfon | am no (e.g., phenylsulf onylam no,

Pﬁaﬁlﬁﬂﬁw@ul flS@@WO@ﬁﬂﬁblozL ﬁ&ﬁmlﬁw@m 4, dnyA %lﬁéuorobutylthlor
pghg thgﬁo)hg&¥§t§£§ 41_?L(jcasrbonyloxy (e.g., acetoxy,

pro onyro C -14 aryl -carbonyl oxy (e.g.
(henzOyhpxyry it hid .car behghgighébe. npphtdg) titiebete. ),

(BLSORY- carbonul oy (€0 TRLAOXNERLBONK O, ny1hio,

d@lg!h@ﬁy%\ébﬁ?y{:ﬁ%& etl©n)aph(:ﬂ§lm€@ﬁ91€hl© 2-naphthylmethylthio,
k I-carbanDKonK g nethylcarbanoyl XY,
2eRh i BREBAABY NBXYNES . 3 JRheP ARG thg O, 4-Phenylbutylthio,

di met hyl b I ,
B e R G L AR T A VR

(éﬂylamanbannyloxy (e.g., phenylcarbannyloxy,

(SRR Ul eaCeyort b BHES ol Brvalts BORE T ng o Badrigs =te-

(canbpBnat-opk, aney e Ny t(eagen aherylanenol uvxnaghﬁﬁglammo,
of 1 to 4 hetero atons selected froma nitrogen atom
2gnaghtbrlabdrrafBcahr oxygen atom (e. g.

%”%h@LaA Yd P IBEIEA IR0, (eRigher @éhaylamhno ete.),
mor phol'i no, fhlonnr hol 1 no, hexahy roazepin- 1-yl

é6e. )il—(:z.arz) aékslam@nqmmberc@dn%tﬂm@m@qwetdéméwlamno etc.),
ntalnl beSI es car n r,two
TRdBiorets (b s rSneseh

g Ter 0 &t roma ni frogen
aB@nﬂlaCé}_li%fahfaHt}@mnaﬁd) ar. @xygelribamml(amgo etc.),
2- thlenyl 3-thienyl, 2-pyridyl, 3- pyridyl,

s ﬁyﬁpa@w '2-quinolyl, 3-quino|y|, 4-quino|y|, 5-

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

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

(22) carboxy,

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

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

(25) carbamoyl,

(26) thiocarbamoyl, .

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

(28) di~Ci-s alkyl-carbamoyl (e.g., dimethylcarbamoyl,
diethylcarbamoyl, ethylmethylcarbamoyl etc.),

(29) Cg-14 aryl-carbamoyl .(e.g., phenylcarbamoyl, 1-
naphthylcarbamoyl, 2-naphthylcarbamoyl etc.),

(30) Ci-g alkylsulfonyl optionally having 1 to 3 halogen atoms
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qui nol yl, 8-quinolyl, 1-isoquinolyl, 3-isoquinolyl, 4-

i soqui nolyl, 5-isoquinolyl, 1-indolyl, 2-indolyl,
wQ@2000dad2y3 , 2- benzot hi azol yl, 2-benzo [b] thi ergT/JP2009/058434

3-benzo [b] thienyl, 2- benzo [b] furanyl, 3-benzo [Db]

(Buganyriebeine 448, (&hﬁbﬁﬂﬂéﬂdﬁ@&gl%&bnﬁﬁmgatom, iodine
nethylenedloxy ethylenedloxy etc.), (49 C3 7

2§98l 0B kGt (BRI FpHopAthydyldinmeli,

clohe tyl etc 50) C -6
t?%Eh?@%@%&%hyfy&%ﬂF%%efﬂyfﬁ n prgpzl |so)ro( )
(Bbut @b-14 issophElifonydc-(euyl , phenylbuwbnyg gntyl

sec- pent | sppent vl egRentyl |sohexyl
né?@?gygﬁ¥#£%%¥fy %k%%@%ﬁ%y &) stﬂﬁ¥éﬁts sel ect ed
(Beont Lt 81 By hah Dgemy At aky (€ n@thymsmmmlat emhylsulfinyl
chlorine atom brom ne atom iodine atom and hydroxy,
et51) - C2-6 al kenyl (e.g., allyl, isopropenyl,
B%?bég_?pyalryﬂsul@eﬂdw ald. 3%' to]_%hﬁﬁﬁ}‘l%ﬁ}fhfa.n§iheleny|

optionally having hal ogen atons (e.g.
nﬁpbbhyheuéfenylchitﬂ@@hihﬁkﬁﬁlﬁﬂﬁﬂﬁrﬁ?Qﬂ(nn i odi ne

2 6 al kynyl (e.g., propargyl, 2-butynyl,
-EU%Qﬁ?§? %lg%entynyl 3-hexynyl etc.), (53) mono-C

357| c%_cél Q?kk&ta@ﬁb@ﬁﬁlﬁhld@ @ ,g Gy daindpylicar ledeny |, ,
cyc obut yl car ba 54) 5- to 10-nenbered
(K& eFoey syt (ﬁ%gﬁéﬂﬂ aEGﬁPal% ‘Hg’ ngFSXEaFéPBOn
ngbgggoyggﬁlgg tvwe. kinds of 1 to 4 hetero atons
selected froma nitrogen ato a sul fur aton1and an

(8y gEn-cat bkPEE- G2 rbAnYBRBHY! | rh RRANSRE AL PgERMino,

00 f
egégﬁ nafﬁgﬁﬁgéﬁﬁné ué§$$§%i§%¥§§3§ﬁ JH%IQ?Qﬁg%%ﬁi?%gnylamlno
egQup represented by -NR5R6 wherein R5 and R5 are the

(ﬁégfgg%r% %o%% ?%ﬁ%$| s, & hﬁ&éﬁ?ﬁ%&?fﬁﬁyf&mlno,
ethylsulfonylamlno etc.),

(395 Cg-14 arylsulfonylamino (e.g., phenylsulfonylamino, 2-
naphthylsulfonylamino, l-naphthylsulfonylamino etc.),

(40) Ci-s alkyl-carbonyloxy (e.g., acetoxy, propionyloxy etc.),
(41) Cg-14 aryl-carbonyloxy (e.g., benzoyloxy,
naphthylcarbonyloxy etc.),

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

(44) di-Ci-g alkyl-carbamoyloxy (e.g., dimethylcarbamoyloxy,
diethylcarbamoyloxy etc.),

(45) Cg-124 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,

a sulfur atom and an oxygen atom (e.g., pyrrolidin-1l-yl,
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substituent (s) , a heterocyclic group optionally
havi ng substituent (s) or an acyl group. Exanples of

WO b@9/1Bneds ocar bon group optionally having subspCT/ie009/058434
(s) " for R5 or R6 include those simlar to the

RNt | AAn0gAr balk rgheuRnept tANshbd ¥pheving,
p%ﬁﬁ%ﬁ?tuenég%g%a' forag% . [0044] Exanples of the
hesmit pdradningratp'etsr- Jvhe "het erocyclic group

tionall Vi [ (Shat . Qr

(?ﬁ%|%d§'&X%?ﬁ¥gﬁg?%%%hef§ ﬁﬁgfgr%g§gﬁggy§?%8ng@UP
cédptefeimp) s e orcarborerttemsd beeepocywbi sigdeupf 1 to 4

containing 1 to hetero ato sel ected froma
DB T OGP SR bITy TR S8 AR oy BEhsdF offsom 209
2@ éﬁé;l(&é&ﬁ AL (R4 |, 0maldi 1BNG- 30khdengXi, dozedyiant, 3-
the 1ike; and a group derived froma fused rlng ffrgeds
PPYiaY B 4B iibie e HE S Eey CreYlprérer afr uan8iyor >

T regd het cle). aj Al -t hetero, aLons
qlgleﬁgg?g’de?r%%rg&%%/'r olgénsﬁl%%d}gg?i %né?ﬁéuoxi dlyzed) ,
iaoqoxygenl at D sansuldlyl atlomndoptilondHipdadré, érindolyl,

di - oxi di zed d e lik nd._a-.benz L - - o
o b e S A B B e B9 iRy 2
HLERABER B A €T OCY- W)z STt MM ktin)4 hetero atons

sel ected froma njtrogen atom

| (optional ly oxidized) ,.
(4R) oRy-genl af BPREH ST f (f- Htro mq@g@i%ﬁal%ym ﬁgbygﬁhedloxy
e?E:QXidized) and the like, preferably a group derived
ronfa fused ring formed by a 3- to 8-nenbered
(et eCosycyel ¢ptlefler kbl g, a Hcloptenydnbevedobutyl, cyclopentyl,

CTRLEEENE LRI L, eterg stoms setected
(8bont, 3 §yk§yr(@1@n)@m¢ﬁhymuﬂénhyhmum~pm0pylvpi@@pzegyl, n-
Lok and & penzene 110, L9015) SRe0lf 1€ coc-penty,
igbg%thginMé%p%?@ﬁggiﬁ?ﬁﬁéﬁ&&%%sﬁhexyl %?@ﬁb;b?%ﬁbnally
hgiiné-1g§6%3’subétituégts s§§§2€gg’f£%%$f go % hg%b%éh atoms
(e.g., fluorine atom, chlorine atom, bromine atom, igdine

atom) and hydroxy,

(51) C—¢ alkenyl (e.g., allyl, isopropenyl, isobutenyl, 1-
methylallyl, 2-pentenyl, 2-hexenyl etc.) optionally having 1
to 3 halogen atoms (e.g., fluorine atom, chlorine atom,

bromine atom, iodine atom),

(52) Cs-¢ alkynyl (e.g., propargyl, 2-butynyl, 3-butynyl, 3-
pentynyl, 3-hexynyl etc.),

(53) mono—-Cs-; cycloalkyl-carbamoyl (e.g., cyclopropylcarbamoyl,
cyclobutylcarbamoyl etc.),

(54) 5- to 1l0-membered heterocyclyl-carbonyl containing,
besides carbon atoms, one or two kinds of 1 to 4 hetero atoms
selected from a nitrogen atom, a sulfur atom and an oxygen
atom (e.g., 4-morpholinocarbonyl etc.),

(55) oxo
and the like.
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azetidinyl) , perhydroazepinyl (e.g., 1-, 2-, 3- or 4-
per hydr oazepi nyl ), perhydroazocinyl (e.g., 1-, 2-, 3-,

wdad2000n3B4per hydr oazoci nyl) pyrrolyl (e.g., 1-,PQFJE009/058434

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

[Bopgiazol yl) inidazolyl (e g., 1-, 2-, 4- or
5 i mdazol yl triazp 3-triazol -1 -,
! o E2ERed e Wn&Aaalind Bifliio Sptipniadl vohapng

shEEE@Z@éﬁ(’c §f~w Gfor Lt HAZOLAS- & aroafa §e%£%se1f1’t’s'é&'|by ~NRSR®

(e.q. 3-furyl) , thienyl “(e .
wherﬁ@@nfﬁ )and & 29| me$@n¢1 ahelbiftantaa each is a
d -I, | e

B R L L R R

s@bsgltuént sw,cn Hbteﬁnbgnmﬂqﬂgrqupox@dm@naﬂyy havgng 1
oxadi azol 4- oxadi azol - 3-

SggﬁFlt&enE %oa;rhzaoqysls %ﬁoupl 3 4 oxadi azol - 2- yI) ,

t hl aZDJ{ét‘IhpI@s Bbf the “hydokridinaz@loy) optisakhl 8zRbVhing
g - or 5-isothiazolyl) t hi adi azol yl zﬂ % ,
SPbQ Bt@%%mh iy R° opr5Ry|lnqlu<ie hass adimidaic he

aéov¥Lme$t£5£%#t%éyﬁfgggfﬁ%ﬂ”grd%p rroFlgg %?H?a yl)

, pyrrolidiny or ~3-
spystiyiete(g).” g R§a or 4- pyrldyl) , pyrldyl wher ei n
EQB 4fitrogen aton1is oxi di zed (e.g., 2-, 3- or
g i dyl - N-oxi de) , pyridazinyl (e.g., 3- or
4- pyrieaah 1ed o mwl‘dﬁaajewcy\mgrcelgﬁo@@e @!E bﬁteh“ﬁéterocycllc
the nitrogen atomis/are oxidized (e. g . o
IEOURYPREEIRMA Y NESOK TR )S WP S SURIng (Fy | (f@rgR <2r R4An@rlude
ab i o t f -
=35 PO! A leq IAITBIAL, WhBED Np0Res0RLNGN D Ot ox o
m@mb§r$¢nhﬁ&@m0¢&9&kﬂﬂgrcwmyr@pnmwunlpgpértdyH hetgro atoms

pi perazinyl (e..0, - or
Slecnet o hae P (BRGERAdY obudzeal, 8 oxygen
abem, 6a oulfayldtom pyarinaleygmond~—, o3- daFocdidpyeanyand the

t hi opyranyl (e.g., 2-, 3- or 4-thiopyranyl) ,
lfh ?&%nyl wherein the sulfur atomis oxidized (e.qg.

azgroﬁp &%rfbé&“ﬁ%&ﬂfﬁnﬁuéed %1%bofbgﬁkd’bgoépB0|EBYé—membered

(e 3- or plorpho |nyI) , thiomorpholinyl,
hat@wmlqe@efez:abla/ a oF. 6-Gembpredr hgtqupastye) )
C%@#?gg#gfgiﬁipjf t%ﬂxl%to d%e&% EQESEQé#g§|gitr%gen atom
(optionally oxidized), an oxygen aiom, a sulfur atom
(optionally mono- or di-oxidized) and the like, and a benzene
ring or a 3- to 8-membered heterocycle (preferably a 5~ or 6-
membered heterocycle) 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,
preferably a group derived from a fused ring formed by a 3- to
8-membered heterocycle (preferably a 5- or 6-membered
heterocycle) 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 a
benzene ring.

[0045]
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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)
wo bioensi2p2, 3-d] pyridyl (e.g., thieno [2, PCT/JP2009/058434
3-d] pyridin-3-yl) , pyrazinoquinolyl (e.g., pyrazino
[2, FpgHciguid@dafp2e¥l therebrompayhdéeagiyridinyl (e.g., 1- or
2H chronene-2- or 3-yl) , 2-benzo [g% t hi enyl_, 3-benz%
2FAA LAY, AR [15] Sur Aty 107 S TRRACTH) f AL
21,1 e |4 ke, SXATDI esc0hicif,’ qubstituent 2-toatsthe
"heterocyclic group" optionally has include those
asetdiaryl)o tdeertsubokizepdnyd t(kag -t hé-% hydr oédar®odni-
roup”" of the .abovenent. " ionally substituted ,_
PR 5 e PO RS GOE SR 15 ad ahbrthe s 47 OF
5-hyerioparRorbaeup i pyeyolgal Kel.g.ar ¥k, oe-acal Rypyridkyl),
nunber of the substituents is 1 to 5 E$eferagl¥ é%io(e
pgraz¢hnke|e Eeampies 3of Lhe OLadyPYGREapY LT or TREIRFO g
pinchude,anjacyligr Qupo et vedrisoman optyopal|y, 3-triazol-1-,
substituted carboxylic acid, an optionally_substituted
doxycarboxyl i o Ad-dri@aradptli-ond--y 4subst Priited safraapey!
acid, an optionally substd_tyted i ni.c,aci d_a b
(Frie; SR %%LﬁiKe% fg?7§&§& Vefﬁg%grgﬁbgfép?esg%tgdfuryl)'
thyehie forqul &- HO3-RHREmiSreithipnyd ¥here2n, thads®yfur

Is a, hydroxy group, a drocar bon grqu t.. onal
b by S Tho () A7 F HETOGyal fe JgPopLae) , oxazolyl
(9pgi onal | ys hayi ng subsdiihyenti (oxazolgigreup., 3-, 4- or 5-

represented by the formila -COOR 8 wherein R8 is a
i hgdrogbnl ht ovFadianalnte alodh rgriadp SoeRcAarry “RavPhg®YLs
sybst | )~ Or 1ef-er gCyCld_c;.ar. pgLonal hys, 4-
TR T L o et hy the
okadital -2-6ONR IRl adierlei (e RO ,arid ,Rdo are Stiibisaneye) s

differen nd each s a hydrqgen atam dr

l@PBB]‘ba%BiY@ngﬁa 19 'hai/'i ’ng4 s Lﬁ%%ﬂf‘@%thl(asz)ﬁgﬁxé 2635899-01y1

(Begerogyg! ot fahn APt onadd y5-hayi ng substiibdeatolsp-; or 5-
a group represented by the formula - SC2NH R 11 wherein

yR111i 8/ B-hytrdirie L a nirbddrEshagedas gt ronal |y

@9}&:5%?#??%9&?} {s) A & hetgenocycldicyahQuRyridyl (e.g.,
ptirona

2-, 3

-~ or 4-pyridyl), pyridyl wherein the nitrogen atom is

(e.g.,

oxidized (e.g., 2-, 3- or 4-pyridyl-N-oxide), pyridazinyl
(e.g., 3- or 4-pyridazinyl), pyridazinyl wherein one or both
of the nitrogen atom is/are oxidized (e.g., 3-, 4-, 5- or 6-
pyridazinyl-N-oxide), pyrimidinyl (e.g., 2-, 4- or b5-
pyrimidinyl), pyrimidinyl wherein one or both of the nitrogen
atom is/are oxidized (e.g., 2-, 4-, 5- or 6-pyrimidinyl-N- 4
oxide), pyrazinyl, piperidyl (e.g., 1-, 2-, 3- or 4-piperidyl),
piperazinyl (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,l-dioxide), morpholinyl (e.g., 2-, 3- or 4-
morpholinyl), thiomorpholinyl, quinolyl (e.g., 2-, 3-, 4-, 5-,
6-, 7- or 8—quinoly1), isoquinolyl, pyrido[2,3-d]lpyrimidinyl
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a heterocyclic group optionally having substituent (s)

{e.and therildde, FAQ4Tikxamptesyof , th ﬂ?ﬂ f£ﬂ%¥ Fé%uch as
or

i onal | ayi ng_substi t uent or :
]%3?HE£8%LR1%r8f¥ Z%ch?u@é'?ﬁo§e7snﬁP EWY¥Iﬁlei_and the
@ RN anedaRydrhoeanban, gr QUP30pt | O iNgy vl
gﬁ%s/?ier?;nt S) n'c:ﬂl&?‘ﬁorg}lj?S.. [%)04%J %xg%jm gk?llplntﬁ%jq ]"pyrl Y
tehét-er ddyigniod 2gBodprept flonabtyl havpynge simsqitnentl (@).g.,

B8, : R11,0 2_include those siilar o
B e CIHE oot 2 het bt oRYEPTETEE ol Gpt | Bheiispmene=2
dIa\Bi—ryg)suﬁs-biehuemb]ghieﬁyipw%e@zzci 85}%@%6 9_1||,kF2|3. i's

f 1 h to a -6 al ky
TG 25 a2 NP RGC B} Dupopt | el He SRt ut ed
by 1 @kadplee akkyhe [9058%:{nedpothel: enhodi roé?%lic
is preferably &1) a G -6 al kyl group optionally
HPHSl| PRréanBylY has3iccludg k*d?(%?(@)malm-tb tAl?)e
KPS : “ - 14 Qup, _.or an _
s s ofa et E e L Ry s e e
menidvinedefibptsehetigdsfivom (@) ed hpdwddadbaptdrengtd ¥or Rr3

I N G LR L N S,
caf a@allay2., THefmmddy of @he? sudRadiitthewhkar h¥ 1 +o 5,
PREFLELARLY 1 "et%32

[0046]

Examples of the “acyl group” for R® or R® include an acyl
group derived from an optionally substituted carboxylic acid,
an optionally substituted oxycarboxylic acid, an optionally
substituted sulfonic acid, an optionally substituted sulfinic
acid and the like, and the like, for example, a group
represented by the formula —S(O)p-R7 wherein p is 1 or 2, and R’
1s a hydroxy group, a hydrocarbon group optionally having
substitﬁent(s) or a heterocyclic group optionally having
substituent (s); a group represented by the formula -COOR®
wherein R® is a hydrogeﬁ atom, a hydrocarbon group optionally

having substituent(s) or a heterocyclic group optionally

‘having substituent(s); a group represented by the formula -

CONR’R'® wherein R® and R are the same or different and each is
a hydrogen atom, a hydrocarbon group optionally having
substituent(s) or a heterocyclic group optionally having
substituent(s); a group represented by the formula -SO,NH-RY
wherein R is a hydrogen atom, a hydfocarbon group optionally
having substituent(s) or a heterocyclic group optionally
having substituent(s); or a group represented by the formula -

CO-R* wherein R is a hydrogen atom, a hydrocarbon group
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[ 0052] Exanples of the "non-aromatic
ni trogen-contai ni ng heterocyclic group” of the

WO p@pA3Resat i ¢ ni trogen-contai ni ng het er ocycl i BCHIRRO(P/058434
optionally having substituent (s) " for Rlinclude a 3-
dot i®ned e hecifpr eﬁbsabtyeﬁt()ﬁ Bo Frefties esho St ratfbup

bl t t ed) t
B PBG I e BRPAPR] ROPRECEFVEGCFE (09 B ra k.

[mictar;ggen- contalnlng het erocycl e) such as azetidi ne
pyrrolidine, |n1dazoI|d|ne -t hi azol i di ne,
oxazoEKémﬁéesppﬁthﬁl Neydreeptedi mexouthi amoitedlindaving

d 7 key,s and the | jke. anpl of t
PEEESTAEE T BF fire Drion aromat e or Fortiule biBee
snmudagehocbheaahomg—meneL@ng@I?hy@ﬁanafbdnngﬂuuyquﬂmmhally

ude S ﬁ substituents that t he
haﬁ?&?ogﬁgsgﬁgﬁ?agks? tf?Jﬁe above- nentioned "optional ly
[®Qksyi t uted hydrocarbon group” for R3 optionally has

when t he hidrocarbon group |s cycl oal kyl, aryl or
ar al kjramyhes nafbekeof he i@ P ioptian@ldy having

sﬁ%%@§539h¥(§%bof§r RﬂhQﬁ ngm- gqlomeLiic . piz 4 lpde those
ni trogen-containing Het'ef ocycli ¢’ group optlona

shailag SGbShet@bnvefm?nt1@5e¢w%ﬁ&ﬁ&ﬁﬁqydlm5sﬁxﬁﬁﬂbﬁklonally

nb9R0] Exa # %gf shhec substit ent that the

car anDy group optionally
[lbavong substituent (s) " for Rl optionally has i ncl ude
those_simlar to the "optlonally substituted
hydrogaﬂﬁbﬁWﬁﬁﬁﬁﬂbk%r R3, "heterocyclic group

thongLM bavipgnsubstituent (s) " for RS or Rs, and
he nunber of the substituents is 1 or 2 .

?hea"ﬁaﬁbahbyl group, optional |y having substituent (s)
)5 PHELSS 08 SR AR SN o 5 e a1in
[60D60). [0056] Exanples of the "carbanoyl optlonally
haVIngn another embodiment, R’ is preferably
(1) a Ci¢ alkyl group optionally substituted by 1 to 3 Cig
alkoxy,
(2) a Cz-7 cycloalkyl group,
(3) a Cs-14 aryl group, or
(4) an amino group optionally substituted by 1 or 2
substituents selected from
(a) Ci-¢ alkyl optionally substituted by 1 to 3 Ci¢ alkoxy,
(b) C3-7 cycloalkyl, and
(c) Cg-14 aryl.
[0051]
. n is an integer of 0 to 2, preferably 1 or 2,
particularly preferably n is 2.
[0052] |
Examples of the “non-aromatic nitrogen-containing
heterocyclic group” of the “non-aromatic nitrogen-containing

heterocyclic group optionally having substituent(s)” for R®
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substituent (s) " that "am no group"” of the "am no
group substituted by carbanoyl optionally having

waumstiseent (s) " forR 1 optionally has incl UPET/gPR06%058434

simlar to the aforenentioned "carbanmoyl group
iapludeakl $-havi gmenibstéd ugnite fs)alblyf & R 6-mEdered)

SJunber o Lhe SUbet Ul oF LIS M0 SLoU 18 L O e

nQ@Eb@@ﬁLEMnB§YhDHgSH@@&téé@Eﬁe(Fal Hé%leQEQE%Qgﬁ—Qontalnlng
car banoyl am no group, a nobno- é) C -6 alkyl” (e.qg.,

hebERPEYCeehyFueh cas )azel bams mwlgm@e,amlmgolldme,

episSpihA9RL] oxEXBIPARS. Ofp LIS {AIONKERERAI 07 OuP"

Inclrbde™a onyl up Such as
thebmoxphaibneylplpeh@xymanhnmwﬂuaﬂmﬂ@gxy@mﬁbﬁﬁyu;ke

tert- utox car bon the,lik 8] . Exanpl es of

Lhe  BFEPPLES op Libots LT 5y iy Cheor MR- Sronatic
nkBebyde- @oﬁ%aﬁn@ﬁ&ymeﬁéﬁb&y&fié)grdﬁﬁ*ﬂﬂptﬂ@ﬁ&ﬂly has include

opyl, isopropyl, butyl, 1sobutyl, sec-butyl
thaRe. BUEYLar pent Yhe ReRGHLaIRnYs dinit it SBVBposTbenggroup”
X “ t f, nt i

R D T sk od B HE F it g yRBdazbon
gmnepélﬁOEBR?sxanhydﬂdgema@twnpnathydhydaobanbgmogpoup is

opt i onal av sub 1 N0 group, .
SRLPRRET) RV g stbat Y Hent e oRbgRaoR FESaRuBe s tuents 1o
1i pbegerpoérOrdoly 1 t& preferable. [0060] Mreover, a

group represented by the formula -S(0Q nR3 wherein R3

is (17R8 hyer o?g%?fnaa%@nm(tzso%ruccetﬂwmggb@@sroewcéts): group
oﬁeléﬁhﬂ_@ygﬁ%ﬂqé’pélh%’&lyeﬁw%s)“ Lt ed ey L9y, 2 G -e

[0053]

i o L O

- 7
| L

[0054]

[0055]

Examples of the “substituent” that the “carbamoyl group”
of the “carbamoyl group optionally having substituent(s)” for
R' optionally has include those similar to the “optionally
substituted hydrocarbon group” for R?, “heterocyclic group
optionally having substituent(s)” for R® or R% and the like.

The number of the substituents is 1 or 2.

The “carbamoyl éroup optionally having substituent(s)” is
preferably a carbamoyl group optionally substituted by 1 or 2
Ci-¢ alkyl (e.g., methyl, ethyl etc.).

[0056]

Examples of the “carbamoyl optionally having

substituent (s)” that “amino group” of the “amino group

substituted by carbamoyl optionally having substituent(s)” for
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nis an integer of 1 or 2, is nore preferable. [0061]
I n anot her enbodi nent, a group represented b y the

wo oroaBr4s S(O) nR3 wherein R3 i1 s (1) a C -6 aP&yiP2009/058434
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group optionally substituted by 1 to 3 G -6 al koxy,
R2)orer i6Ral 1oy bleab kyluge otthosé 33 11 Ghr | o arnd éHd%Hhe%fioned

: ' I ubstituted by 1 or
St O SRR gyl%ﬂseuaﬁkytu%%tﬂ%h |£5= R, The
Slisd 1 tas Qﬂu@)éubstt@t%egt'seso@ %aéy QH); é¥ or 2.
cycloalkyl and (c) G 14 aryl, an |ntege 0

f 1 or'h® “qméﬂﬁm9§oﬂpeﬁéb§§ﬂ§utEGOBQ]paﬁﬂamsyl optionally
LRI AL AR P 38 BEERTb )  E SRev Laming group, =

represente e fornu
a)o-a dxydhog?ens atlamyl. ((2) ga, Oneﬁhﬁltkyét@ym@tc oy - &é’u)ba%ﬁbylammo

T eI eger o 1 or 2, (2 [0053

[@®4 ] (3) a carbanpbyl group optionally substituted

by ; %&a%p?es6o%lt¥e “alkoxycarbonyl group” for R! include a
Ci-¢ alkoxy-carbonyl group such as methoxycarbonyl,
ethoxycarbonyl, propoxycarbonyl, tert—butdxycarbonyl and the
like.

[0058]

Examples of the “alkyl group substituted by hydroxy” for
R! include a Ci-¢ alkyl group (e.g., methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl,
hexyl etc.) substituted by 1 to 3 hydroxy, and the like.
[00597] ‘

Of the aforementioned R!, a group represented by the
formula -S(0)aR*® wherein R3® is a hydrogen atom, a hydrocarbon
group optionally having substituent(s) or an amino group
optionally having substituent(s), and n is an integer of 0 to
2, 1s preferable.

[0060]

Moreover, a group represented by the formula -S(0) aR?
wherein
R is
(1) a hydrogen atom,

(2) a Cig alkyl group, or

(3) an amino group optionally substituted by 1 or 2 Ci—¢ alkyl,
and

n is an integer of 1 or 2,

is more preferable.

[0061]

In another embodiment, a group represented by the formula

26



(4) a carbanobyl am no group or a nono- or di-C -6
al kyl - carbanoyl am no group,(5) a G -6
wa@bkdoongr2emr bonyl group, and (6) a C -6 al kyl grOT/pP2009/058434
substituted b y hydroxy. [0065] In another enbodi nent,
~-&loj x3preferably a group selected from (1) a group
represented by the formula -S(O nR3 wherein R3 is (1)
wher®i® al kyl group optionally substituted by 1 to 3
rO 6 alkoxy, (2) a G 7 cycloal kyl group, (3) a C6-14
ary group, or (4) an am no %W_up optlonallg
(3ubstCiutetkply drormw dpsussEiltvembssétesedddoyr énipa¥ Ci-s
-6 al kyl optionally substituted by 1 to 3 Cl-

%%&y, (b) C3_7 cycloalkyl, and (c) C6- 4 aryl, and n
(25 ancintegeroafkyll ayrdip, (2 ) [0066] [0067] (3) a
carbannyl group optionally substituted by 1 or 2 Cc-z
(8] k§| Co-t4 Py 1c 894 Ry Pani no group or a nono- or di-Gi-

@? al, Ky b5 80 Hampyh @ d 50 SHOUR; s(@st@.t@t'e@l by 1 or 2
al koxy- car bonyl group, and (6) -6 al kyl group

SSDbSLtuﬂmb@ $ﬁ§e¢§@ﬁ(ﬁépﬂl[0068] The "aromatic ring
10 su s bén%mgglag g%%gpguggeygﬁggﬁa #gqu%ﬁ%ﬁ%PQQkOXy'
subs®|tgantyc$balk§mr andg A - optlonally further has
(¢) Ce-14 aryl, and
n is an integer of 1 or 2,
is more preferable.
15 [0062],
Rl is preferably a group selected from
(1) a group represented by the formula —S(O)nR3
wherein
R® is
20 (1) a hydrogen atom,
(2) a Cy-¢ alkyl group, or
(3) an amino group optionally substituted by 1 or 2 Cis

alkyl, and
n is an integer of 1 or 2,
25 (2)
[0063]
\o Ao
- 7
k

[0064]

(3) a carbamoyl group optionally substituted by 1 or 2 Ci-g
30 alkyl,
(4) a carbamoylamino group or a mono- or di-Ci-¢ alkyl-

carbamoylamino group,
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substituent (s) besides Ra at substitutable positions.
Exanpl es of such substituent include (1) a hal ogen
wat@aige4y., fluorine atom chlorine atom broPCT@P2009/058434
atom iodine atometc.), (2) nitro, (3) cyano, (4)
(Y droKy-6 @5)<o€y—6aabkny§z optipnaddy having 1 to 3
| ogen at (e.q., uorJne aton1 ch| ori ne atom
<E30 'ﬁéﬁa?gg§li88$H8 E?QESlRQB%F retIFRREY et hoxy,
[P0@8BYXYy, isopropoxy, butoxy, isobutoxy, secbutoxy,
pentyl oxy, hexyl ox fluorongthoxy etc.), (6) C6-14
aryl ox}) gBOgh erpﬁ@%?@é&?ntmd%hﬂﬁypéﬁﬁeéﬁ@ly a(gyoug- $glected

s fapal kyl oxy (e.g., benzyloxy, phenethyl oxy,

di phenyl net hyl oxy, 1-napht hyl net hyl oxy,

(2) napbrhybneehyeosyted b -whighEmueitsnyHo0) oR>

henylpropyloxy 4- phenyl but yl oxy, 5- .

pﬁenﬁppentyloxy etc. ), (8) nercapto, (9) G-S

al kyl Lhio optionally having 1 to 3 hal ogen atons

(e.qﬁ fluorine atom chlorine atom brom ne atom

i odiie 2aterg 2L&Vd. ITREPhPERPRALEY f Wt orattsd tkm@l to 3 Ci

10 trlgﬂﬁg%@onethylthlo et hyl t hi o, propylthio,
|sopropylth|o butylthio, 4 , 4 ,4-trifluorobutylthio,
pen(t2yl €ehiCa;7 kexybehkyletrolp, (10) C6-U arylthio (e.g.,

I hthylthio etc.), (11) C7_i6 aralkylthio
e‘@s tabeﬁ‘zl;‘ﬂ%ﬁ%’i t Prgtetty Ith| o, di phenyl met hyl t hi o,
r(aphﬁhylanﬁhﬁy:gﬁ:bup ogtﬂﬁpﬁl}w|§iﬂ§§l1&:}qﬂﬁéﬁ B 1 or 2

p enyl et hyl t - phenyl propyl t hi o,

4- ﬁ?ﬁﬁﬁ@l’cﬁhﬁs egtﬁﬁeﬁwfﬁemynhi o etc.), (12)

15 amno, ()13, gnam:y@ Dfélahgzh%%aeswtatedr@}t/h%/'@5“51%1 s
ethylanlno etc nono- 14 arylamno (e.g
phenyladMiqiwy,, 1- naphthylan1no 2- naphthylan1no etc. ),
(15) Wﬂﬂocgézéf%f% ﬁk@&laghgo (e.g., benzylam no
etc.),

(c) Ce-12 aryl, and

Y

n is an integer of 1 or 2,

20 (2)
[0066]
L. o
O OF
N
H
[0067]

(3) a carbamoyl group optionally substituted by 1 or 2 Ci
25 alkyl,

(4) a carbamoylamino group or a mono- or di-Ci-g alkyl-

carbamoylamino group, '

(5) a Ci-¢ alkoxy-carbonyl group, and

(6) a Ci.¢ alkyl group substituted by hydroxy.
30 [0068]

' The “aromatic ring group” of the “aromatic ring group

having at least one substituent R' and optionally further
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(16) di-C -6 alkylamno (e.g., dinethyl am no,
diethylamno etc.), (17) di-C 6_i4 arylamno (e.qg.,

waoele@basmehts ani no etc.),(18) di-C 7-i6 aral kyl aPCT@P2009/058434

(e.qg., dibenzylamno etc.), (19) fornyl, (20) C -6

b&kymgC$m&ﬁngﬂuqnx@p ” dt&tyhngpﬁepbpﬁybnélﬁzzEuﬁ?ﬂ%a has
o -

rbon enzoyl, 1-na
napﬁjﬁ ntefg % S’yld(e’(ﬁ)p‘ cﬁFbﬁ‘i]?/StJ(%Z/%a@e GQOSlthnS Examples
af koxyn Cﬁfﬂl(ll’miue(rft dnclielehoxycar bonyl,
g hoxycar bonyl , propoxycarbonyl, tert- but oxycar bonyl
k.3 halagercatom Aoy idoxy féuPbéngl atemg. chlorine atom,
PReRoXY carbonyl 25 ay bamoyl , (26)
t hi ocar bancgfg %Oﬁ%}% )artoﬁn_ O%FSB{%\I kyl - car banoyl (e.g.,
ek Hylﬁi:@ banoyl , ethyl carbanoyl etc. ), (28) di-C -6
Qi barmyl (e.g., dinethyl carbanoyl,
a} cdr bamoyl , et hyl net hyl car bamoyl etc.), (29)
@b- IMycarody-,car banoyl (e.g., phenyl carbanoyl, 1-
@ hylaé%l banmoyl ,, 2-napht hyI carbanoyl etc.), (30) C
L kY| Wn?lptéﬁflﬁéﬁﬁl hpviagi hgta 3 chaleaeogerems (e.g.,
QI e Gom, | |40 t c ro e
ctom 1o o . o Ao e, T atom) (e,
e %ﬁﬂ-ﬁ@ﬁ@ky,tpmﬁpgayoneshytsp@iwnybutmxy) if&M)toxy, sec-

@%@H ony&yI nggpﬁ%gﬁyrgg%%%%aﬁ/}éy)et?3)2') C -6
kﬂkSMlérﬁyéxfe @ g JredHeH Sild s, n%bph%h@ﬂb&@'%&&Y'

C %1 ?str Isulflnyl (e.g., Isulflnyl
Yapht G SHY PRy zgwa&}ﬁwlﬂa%u YILOXY34)
dl@h@ﬂyﬂfﬂelﬂﬁyl(v?z?), jg—nﬁ ﬁ{:ﬁyim&@ﬁ%{g}}/ ag{)}ga% met(heyloxy,

acet%@l?m no etc .

fayﬂﬁﬁhﬁéOXMapﬁrhbgmﬁh@rmpxiqua 4~phenylbutyloxy, 5-
phenylpentyloxy etc.),

(8) mercapto,

(9) Ci-¢ alkylthio optionally having 1 to 3 halogen atoms (e.qg.,
fluorine atom, chlorine 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, naphthylthic etc.),

(11) Cy-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-s alkylamino (e.g., methylamino, ethylamino etc.),
(14) mono-Ce-14 arylamino (e.q., phenylamino, l-naphthylamino,
2-naphthylamino etc.),

(15) mono-Cs.36 aralkylamino (e.9., benzylamino etc.;,

(16) di-Cis alkylamino (e.g., dimethylamino, diethylamino etc.),

(17) di-C¢-14 arylamino (e.q., diphenylamino etc.),
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(37) G _6 al koxy-carbonylanm no (e.g.,
nmet hoxycar bonyl am no, et hoxycarbonyl am no,

w@e@poxenr bonyl am no, but oxycar bonyl am no et cPCh/JP0BB)58434

C -6 al kylsulfonylarrd.no (e.qg.,
) h@is@h fre gt ahkynogret iy | Gl .qnydianimy letd no) e+639)

i 4. aryl-sul fonylaraino (e.g., phenylsul fonyl am no,
(géwnéﬁﬁFﬁngu!f onyl am no, 1-naphthyl sul fonylar aino
(@00 Jg-o 4QkyC-cBrBbkyl - @@f@Oﬁyé@éW¥I,e-ggropiQﬁﬁllO)@bc. )/

éﬁplonyloxy etc.), (41) C -14 aryl -carbonyl oxy ée.g.,
(5dnz GytioxgtY Hapdgntlar Gordyl-odgergicyl ) 1-paphtpyd, 2-
)l thyqagggnyLoxy (e.g., nethoxycarbonyl oxy,
et hoxycCar bonyl oxy, propoxycarbonyl oxy,
(gt ovpeRPBENyl oxy etc.), (43) nmono-Gi -6
l-kkyl-- ca | ox e.g., nethyl car banoyl oxy,
By Fed BanyT oo BeEY . 3l RS GO oRPEIYL, ethoxyearbonyl,
Pa?bkoxvﬁylcan:bgnwl loxarﬁeb@tm;ﬁéta?ﬁégwcl %@.@rmy' OXY,
i.et hyl car bamoyl oxy etc. ), -
‘gr‘l& Ceat b%@ﬁ%&*fa(@%zl plfe iy |- c RPSRREYF8Rponyl etc.),
(eaphthybearbanoyl oxy etc. ), (46) 5- to 7-nmenbered
sat ur at ed ;%cfic am no optionally containing, besides
(€& b&hiacanBamAdl one nitrogen atom one or two kinds
(9f7)1 Ho‘-‘chgt §ig>éflc9£§b§a$§?; eg. r%{{,g_f{‘ne HY 199 e o3 0m

a sulfur atdmant an oxyg g..

‘eppyiobirdamegl yétcpj peri di no, pi perazin-1-yl,

phol L.no, i onor phol i no,  hexahydr oazepi n- 1- vyl
‘ggé 5}"%) agﬁ%-“‘f%g%ﬂ &t &t rarBRRSY HreroeBeYer i ¢
dgeeHpleanbandyng, e Begi flesh FRr Dk AN ONe or two
kinds of 1 to 4 hetero atons sel ected froma nitrogen

(aPonfe-a AfFcagemorAd (&n JoxygbRnNELeaTrbangyl, 1-
-t hi -thi enyl - i - Py dyl
T T N
(g0 nGlyl alByheuhitdyy ], dptiisoguinolndving- ilsaguidnbbybged- atoms

A0 B ks L Ll el
aBohpnze. §b] mdtiefydul fonpenzailsdivcagyl,, 3-benzo [ b]
tig%fggéogégh%isulfonyl etc.),

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

(32) Ci6 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., acetyiamino 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,
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(48) G _3 al kyl enedi oxy (e.g., nethyl enedi oxy,
et hyl enedi oxy etc. ), (49) C3_7 cycloal kyl (e.g.,
weyavopraepyl , cycl obutyl, cycloperityl, cycl ohp&piIR2009/058434
cycl oheptyl etc.), (50) al kyl optionally having
eSS ul femy 1 48Ind estgs.,) Ci 6 aIkyI (e.g., methyl,

hyl I,
(Sa 0 ey By 1BRe R he0E rngé%mﬁulé%%v]paémﬁ 2-

nhSRPEPL ¥h1rHePPARN , 1n7ﬁ@9hyﬂhyllssmf@ﬁxﬁlammo) etc.
optional | having 1 to 3 substituents sel ected fron1a
ﬁ@bo@en bﬂif%ﬁ{POHXMQKﬁW (Fe SatomCSERIYr | RECREBRYLOXY etc.),

t d h 51) C2-6
gﬁgen§$4?ggg}§é%ﬂ %Slgkgop?ggen ¥?£?§%%%¥%éy ? 1-
naphhyyathybonflwzyt@mwl,,2 hexenyl etc.) optionally
hal t fI
(@R oF e bRy GGG Sonte odi S BB S To PRI o 6

e@h5¥9MbrE6nﬁl®x?I0 @bg&kycirmbmyiwﬁy,BbbﬂbXﬁgérbéhyloxy etc.),
pentynyl, 3-hex etc (53) nono-C 3 7
(éyel @amy&-@ a%%ﬁ%waq@@yloegyd Gpropy FEA Y &RFPamoyloxy,

ﬁxgheg%x{nsnggg&cqtc ), (54) 5- to 10-nenber ed

erocyc onyl " cont ai ni ng, besi des carbon
At4<))msl,1 6ne alkrhncmmso]fow t & 4 -hetdine taydgg roamoyloxy,
oS % % ron1 Qltrg en atom a sulfur atom and an
ox §¥ CﬁF ﬁW?% Y 9 %ok bhol i nocarbonyl etc.) and the
(huBkecs Ibeamrmﬁrma‘m@ubw t(eeqt. ,ophenylhanb&ioyEoRyt 0
5 égreferabl 0.to 3, nore preferably lor 2) .
nEpH6oY LTREPIUBELPEVeRtCother than RL is preferably (1)

@65‘3509%8 aLQBhpéLdd C&a@lﬁémycﬁmlco%{llm riiRgal 14,0

hal ogen atons, (3) alkyl optionally having
CsubsthtLuent bes}d(ﬂé rrbay @@M;ﬂn%mﬂ%ﬁwqr@%@vﬁﬁ@m one or

chB R RS SRR ST Rehgbogn Ehamantecogen avon,
apeaﬂeuabbyom and an oxygen atom (e g., pyrrolidin-1-yl,
piperidino, piperazin-1-yl, morpholino, thiomorpholino,
hexahydroazepin-1-yl etc.),

(47) a 5- to l0-membered aromatic heterocyclic group

containing, besides carbon atoms, one or two kinds of 1 to 4
hetero atoms selected from a nitrogen atom, a sulfur atom and
an oxygen atom (e.g., 2-thienyl, 3-thienyl, 2-pyridyl, 3-
pyridyl, 4-pyridyl, 2-quinolyl, 3-quinolyl, 4-quinolyl, 5-
quinolyl, 8-quinolyl, l-isoquinolyl, 3-isoquinolyl, 4-
isoquinolyl, 5-isoquinolyl, l-indolyl, 2-indolyl, 3-indolyl,
2-benzothiazolyl, 2-benzo[blthienyl, 3-benzo[b]thienyl, 2-
benzo[b] furanyl, 3-benzolb]furanyl etc.),

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

(49) Cs.7 cycloalkyl (e.g., cyclopropyl, cyclobutyl, cycloperityl,
cyclohexyl, cycloheptyl etc.),

(50) alkyl optionally having substituent(s) (e.g., Ci-s alkyl
(e.g., methyl, ethyl, n-propyl, isopropyl, n-butyl, iscbutyl,
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(1) a halogen atom (3) alkyl optionally having
substituent (s) (e.g., C _6 alkyl optionally having 1

wo 2003/132h5t i t uent s sel ected from a hal ogen at oPCEHMRR009/058434
hydroxyl, and the like) and the like. [0070] Ring A -

s&ﬁ—bucyeg’géytab@%php nm-gEresEnt eckdnp g3l [160p2htyl,

erein IS a hal ogen atam (2) a- G -6 _al.kox

R hai/? 5 Raloariidye 2 iga) o 3

s@Bs@h kyMbngsoyp18ptE@NALEN AaMhnggeHbstbihuest g($) fluorine atom,
(e.g., a G-6 alkyl group optionally having 1 to 3

chlbstneuehes, sererieel 3¥Win a IHINRY &t W oRPah $YIroxy) /

AN S 2L L) ) 3 e, abBikanda, -
mpahyilalilgil y2ppefiecapl y 2rhpmny ) egredempdd dng flo0 78y ing 1
“BrfolrEACE FEOTE. Fard| CuiHITy B & Pl 4 LA R e
bedhideChtbmal kyhige oaPornor (2) an am no group
optionally substituted by 1 or 2 G 6 alkyl, and n i
(&R )i ﬁe@géﬁkwﬂ 672 1 DIRPAS|IVAI e%—?;aﬁxr@ﬁy, butgnyl, 3-
s mta 1o, £ 1s ()8 Coe Ly
(53) mono-Cs.; cycloalkyl-carbamoyl (e.g., cyclopropylcarbamoyl,
cyclobutylcarbamoyl etc.),
(54) 5- to 1l0-membered heterocyclyl-carbonyl containing,
besides carbon atoms, one or two kinds of 1 to 4 hetero atoms
selected from a nitrogen atom, a sulfur atom and an oxygen
atom (e.g., 4-morpholinocarbonyl etc.)
and the like.

The number of substituent other than R' is 0 to 5
(preferably 0 to 3, more preferably 1 or 2).
[0069]

The substituent other than R' is preferably
(1) a halogen atom,
(2) Ci-g alkoxy optionally having 1 to 3 halogen atoms,
(3) alkyl optionally having substituent(s) (e.g., Ci-¢ alkyl
optionally having 1 to 3 substituents selected from a halogen
atom and hydroxyl, and the like)
and the like, particularly preferably
(1) a halogen atom,
(3) alkyl optionally having substituent(s) (e.g., Ci-¢ alkyl
optionally having 1 to 3 substituents selected from a halogen
atom and hydroxyl, and the like)
and the like.
[0070]

Ring A- is preferably a group represented by
[0071]
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(2) a C3_7 cycloal kyl group, (3) a Ce-14 aryl group,
or (4) an am no group optionally substituted by 1 or
wQswbasizttients sel ected from(a) C -6 al kyl opPCTDIRR00Y058434
substituted by 1 to 3 G _6 al koxy, (b) C3_7
cycl oal ¥+~ and (c) C6-14 aryl, and n is an integer of
0076] I n another enbodinent, ring A- is
y a group represented by [0077] [0078]
mherei ,(jqéﬁ s defined above, R4 is a hal ogen atom
9 chl orine, bromne, iodine) or an
[90R9ﬂ group optlonally havi ng substituent (s) (e.g., a
Wg% ﬁlkyl group optionally having 1 to 3 substi t uent s
Fec ed froma hal ogen atom and hydroxyl, and the
RHI«@ . The structure wherein RL i s bonded to the
i-posk %on of the phenyl group and R 4 is bonded to
5 (Lhe25Rpb9EH - the phenyl group i s effective for
(8¢t EVEl Y £XBbLsShdup |dpieiiedilnemMaviRgl 1l $cpBehalabky atoms,
a group sel ected fron1(1) a group represented b y the
Oﬁornula -S(C» NR3 wherein R3 is (1) hydrogen atom (2)
P et e l¥%.g., a
subs?l ta%Jt(g %%19# o?%o%@lsfg}%%oa&g{j n |t%§h§3%§ 7
Cb@te@éylogtoﬂpcpptibnaxly[Hnﬁﬂﬂg [10080]3 substituents selected

10 from a halogen atom and hydroxyl, and the like),

m is an integer of 0 to 2, and

other symbols are as defined above.

Ring A- is particularly preferably a group represented by
[0073]

15 s(o),R’
[0074]
wherein each symbol is as defined above.
In the embodiment, it is particularly preferable that R®
is

20 (1) a Ci-¢ alkyl group, or
(2) an amino group optionally substituted by 1 or 2 Ci alkyl,
and o
n is an integer of 1 or 2.

[0075]

25 Alternatively, it is particularly preferable that R is
(1) a Ci-¢ alkyl group optionally substituted by 1 to 3 Ci
alkoxy,

(2) a Cz-7 cycloalkyl group,
(3) a Cg-14 aryl group, or

30 (4) an amino group optionally substituted by 1 or 2
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(3) a carbanobyl group optionally substituted by 1 or

2 G-6 alkyl, (4) a carbanpylam no group or a nono- or
waleeogil3R4al kyl car bamoyl am no group, (5) a G - 6PCT/JP2009/058434

al koxy-carbonyl group, and (6) a C -6 al kyl group
s§bbsittghed deVedryst afydm [ 0081] Alternatively, Rl is

preferably rou I d f
r ep(raésgﬁtﬁieélﬂﬁg ?BI%EE‘?%;%G : omél%’%%?\ﬁ%’;r e,pﬁ? 33 Gres alkoxy,
(1%F9 @%q c?EKMEl?&PUDa@@tlonally substituted by 1 to

XY,

C3-7 cycl oal kyl group, (3) a C
-14(Car)¢ls 1gr®10§pl #nq 4) an amino group optionally

sybst it y ubstituents selected from(a
" HQ gh E}l?g%%f %%afly s%bstltuted by 1 to 3 G _6 (8

[abRGXy, (b) C3_7 cycloalkyl, and (c) C6-14 aryl, and n

S SRS ok O (i 902 AR 24, oo

r@bk_eglsen%h car banoyl am no group or a nono- or

-6 al ky?/car banoyl am no group, (5) a G _6
[Qpﬂaiy carbonyl group, and (6) a G _6 al kyl group
substituted by hydroxy. [0084] In the formula (1), R2
i 'a hydrogen atom a hal ogen atom

R4

[0078]

wherein

R! is as defined above, R* is a halogen atom (e.g., fluorine,
chlorine, bromine, iodine) or an alkyl group optionally having
substituent (s) (e.g., a Ci-s alkyl group optionally having 1 to
3 substituents selected from a halogen atom and hydroxyl, and
the like).

The structure wherein R! is bonded to the 2-position of
the phenyl group and R* is bonded to the 5-position of the
phenyl group is effective for activity expression.

In embodiment, R! is preferably a group selected from
(1) a group represented by the formula -3 (0) aR?
wherein

R® is

(1) a hydrogen atom,

(2) a Ci-g alkyl group, or

(3) an amino group optionally substituted by 1 or 2 Ci
alkyl, and *

n is an integer of 1 or 2,

(2)
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a cyano group, a hydrocarbon group optionally having

substituent (s) , an acyl group, a heterocyclic group
wepimwasehi y havi ng substituent (s) , an am no BCDIRR009/058434

optionally having substituent (s) , a hydroxy group
[optepnal Iy having a substituent, or a nercapto group

optionally having a substituent. Exanples of the

;Ealogen at onf fod R2 include fluorine atom chlorine

om @rom ne atom andg odi ne atom Exanples of the
ionally having substituent (s)

h carbon greup
for/R2 iprl ude t\hosed simlar to the aforenentioned
tionally substi Mted hydr ocar bon group” for R 3 .
Exanpl es of the "acyl group” for R2 include those
(608Dl ar to the aforenentioned "acyl group"” for R5 or

R6. Preferable exanpl es .thereof include.,a G 7
(3) KAnSTFO YR ?%ﬁégioS%ﬁ%ﬁﬂﬁi%jqﬁgsgﬁkyFEggFgo%y?rs%CE“G
5 a@gyacetyl, propionyl, butyryl, isobutyryl, pentanoyl,
hexanoyl, heptanoyl and the |like, etc.), ,a C-14
(4) yb- CAFDFAYY LIREtD QROUP Chénspo- or di-Cie alkyl-
r etc.), a C -6 al koxy-carbonyl
C§?§5%9?25@f§@ﬁ€?ﬂ§§ycarbony|, et hoxycar bonyl ,
(P opoky.¢aa ooy~ cad sopropaasdr,b@md , but oxycar bonyl ,

i.sobut oxycar bonyl , see-but..oxycar '
(Pér &b ’c‘éx?@%ﬁgo%@?u%ts&%s%% eﬂabgffwgfﬁxgér'bonyl
rgoeup (e.g., phenoxycarbonyl group), a Cr7-lg
aral kyl - carbonyl _group (e.g.,. ph -Ci-4
al kyl éFBéﬂ@Fl%%%%rd%paénfgﬁésgﬁgﬂ§|? group selected from
hene a prP Vi Sarienys rthe |ike;
(ﬁ%pﬁtﬁg¥¥%i?Qg?%i?%ggﬁgﬁgl such as benzﬁgggylcarbonyl,
whephkthyl et hyl carbonyl and the like, etc.), a C7-ig
ar 3k¥loxycarbonyl group (e.g., phenyl-G 4
al Kyl ?ycarbonyl such as benzyl oxycarbonyl and the
15 like, et ©)s adk§l grobpnepbeoedlbet subsyctytedtdanbdnyio 3 Ci-s
group or a fused heterocyclyl-carbonyl group thereof
(ef%%@o%¥'5- or 6-nenbered heterocyclyl-carbonyl group
con@giqgnglcgglgaﬂﬁygr ratpis sel ected froma

nitrogen atom (optional 'y oxidized) , an oxygen atom
a sidf & Gatenpryl group, or

(4) an amino group optionally substituted by 1 or 2

(=)

20 substituents selected from
(a) Ci-¢ alkyl optionally substituted by 1 to 3 Ci
alkoxy,
(b) Cz-7 cycloalkyl, and

(c) Cg-12 aryl, and

25 n is an integer of 1 or 2,
(2)
[0082]
N ) N Q

7
N
H

[0083]
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(optionally nmono- or di-oxidized) and the |ike, such
as pyrrolylcarbonyl such as 2- or 3-pyrrolyl carbonyl

wa@paotibe4s i ke; pyrazol yl carbonyl such as 3-, 4PCDUP2009/058434
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5- pyrazol yl carbonyl and the Iike; |n1dazolyl car bonyl

§Bche agahamayl grrdp |q1ntda>mll3llycaubeﬁytuaed bhellbkez ;¢

%ik folylcarbonyl such as |, 2,3-triazol -4-yl carbonyl,
,4-triazol - 3- ylcarbonyl and the liKke;

t4r razmmmﬂwmﬂnosmu@s okHa @bndH bet §aze] ; 5alkyl-
%é arbo and the like; furylcarbonyl such ag -
JﬁﬁhﬁIQﬂﬁjthe l'i ke; thienylcarbonyl such as

Bs5) of c%— thiyl-carRenvh geeugiheahake
oxazokélcarbonyl such as or 5-oxazol yl car bonyl
ehd & He-4 iakdey]] g@@alpolsybaanbuhyu buchydso8y, 4- or
i xazolylcarbonyl and the I i ke; oxadi azol yl car bonyl
such as 1 ,2 ,3-oxadi azol-4- or 5-ylcarbonyl, 1
, 2, 4:bxaﬂuazmhw®1aor15 yPﬁai@O@yhydﬂogéh atom, a halogen atom,

5 oxadi azol - 4- yl car bonyl 3
% At a?z"&upz g?| g&%&ﬁﬁrbaﬁd%%m pReionally having

subAzddrgarhonyl sueh asozp, 4
5- thlazolyﬁgzrbonyl gndatﬁepflkehQFE%?%¥%%%ﬁyg€%ﬂq)%?ﬁlonally
QiR as st i4ueni (5) /i ot anaze| gt eap bopiyd orerd t Heving

h
T 5P 4= B R  SUE o8 dma Py mavinian o - 5.
&Nb$$¢¢wea¢bonyla meréapﬁot@ra@padpiléhalﬂy havin

rbony 1, 3,4- thiadiazol -2-yl carbonyl an the
ﬁ%Q%EE% 0I|d|nylcarbonyl such as 2- or

3- pyrEﬁbm@ﬁé¥|@ﬂrbﬁéyhhéﬂg?é@eaiéﬁe ﬂ@yﬁngE%§ﬁ38n¥huorlne
3- or 4-pyridylcarb.onyl and the

uch as_2-
%;ﬂmfd§péSF68ﬁyPt@ﬁer remihe i PR oyeh %ﬁdwna:ahmm1d|zed
such agagpies: o@rtﬁepyﬁgﬁy g#égﬁq§&9%9<ﬂ%n. qu %av1ng

i ke; pyridazinyl carbon
Smbﬁyﬂﬁdaztmybﬁafbonﬁ? jarmd udee thidee; similar to the

n I ei n_one, or th of the
Do BERAPER PY ot oRd Suen weugd mudragaibon group” for
RB: pyri dazi nyl - N-oxi docarbonyl and the |ike;

pyr|n1d|n¥Icarbon¥ such as 2-,4- or
5- pyr FREPPURRYPEaFBBNYE C%#uﬂﬁ@ﬁ?f fqr R® include those similar

tBthQ‘QEB¥Eﬁ@ﬁ@P@M&d“ﬂ§£ g&ﬁybingﬁp%p gl ﬁhe Preferable

nltrogen atomis oxidize
egappl e thayeoN ox¢Hedarddhy) adrichridyd ngkmp formyl;

ngrgfkyylgg£@8@¥i s&E@erlq%xﬁzﬁpo%%oﬁi%%glasb%tyrgi or
isobutyryl, pentanoyl, hexanoyl, heptanoyl and the like, etc.),
a Ce-14 aryl-carbonyl group (e.g., benzoyl, naphthalenecarbonyl
etc.), a Ci¢ alkoxy-carbonyl group (e.g., methoxycarbonyl,
ethoxycarbonyl, propoxycarbonyl, isopropoxycarbonyl,
butoxycarbonyl, isobutoxycarbonyl, sec-butoxycarbonyl, tert-
butoxycarbonyl etc.), a Cg1a aryloxy-carbonyl group (e.g.,
phenoxycarbonyl group), a Ci-1o aralkyl-carbonyl group (e.g.,
phenyl-C;.4 alkylcarbonyl such as benzylcarbonyl,
phenethylcarbonyl, phenylpropylcarbonyl and the like;
naphthyl-C;-4 alkylcarbonyl such as benzhydrylcarbonyl,
naphthylethylcarbonyl and the like, etc.), a Ci.s aralkyloxy-
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pi peridyl carbonyl and the Iike; piperazinylcarbonyl;
i ndol yl carbonyl such as 3H i ndol -2- or 3-yl carbonyl

wa@e@otibe4s i ke; pyranyl carbonyl such as 2-, 3- BCT/JP2009/058434
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4-pyrany|carbony| and the like; thiopyranyl carbonyl
saihorgst 'grouz:— @r A~ tphniecmmlr—a:ml eakbobylcandotihe $ude;as

, .5-, 6-,_7- or
é%%&yiég car ﬂﬁﬂ&%ﬁhil# keEthéunnéTy?EaﬁfﬁﬁW@ered
wem&Cj@yB-cé]rmwylmgd*owI &ar Eolﬁﬁlseﬁehgter@c‘z’rd:ﬁ)g%lczzlarbonyl

AP r|n1d|n 2-yl carbonyl) ht hyri di nyl carbon
%{& et f -6, B P OF, g—me gregrhotgrocyclyl- carbonyl

| b | - L din- 2- :
gEB i Ay 3 e o
§¢Qﬂ[ﬂﬂﬂﬁ&@m@éﬂbbwwld@eeg EthﬂQgéﬁ,aB@ﬂ} a sulfur atom

LSy LEarhony b RYGeEae T oL RO o

mhrmnisiyacaohgiy lsuce. gs, 22Fb@hB9ﬁ§ﬁr81yiﬁaﬁbdﬂ§iﬂgﬁﬁnﬂhe
et.c and t or 6-nenbered

]ﬁggﬁré@?@@?ﬁy&EQFQPngﬁoEﬁcbeaﬁ 3~a 6= OF %rnﬁﬁﬂﬁﬁkyﬂcarbonyl

£1et eirecyghosl; - agetixko950UR-60RL 81 LAY dsto. 4 z{‘
atons selected froma nitrogen at om (optToha

iodicgizedd) carhrnaky gad éh@wﬂ-lhesutfuazal‘pl‘m(andnaddqh as

ox the, I syc
]gqggiﬁgﬁg g%e? gié§g£oﬁpgazgf {%C b?, - —ylcarbonyl and the

JslwsovaGEybégébykbanﬁlt59ch|ke)lﬁwmbfimﬂiﬂé%zaidﬂﬁgﬂ

. TIh r option I substi tuted. For

Yehes |°QYE Qﬁ ?ﬁg lé@?r B%lﬁ@ Rony 5 sycly 3@y lor 3-
fArrgupaeboay T afidakkexycas) bof‘]i’ierg%%bdﬁ N ?&H‘{ inally,,. 3.
sybstituted bé 1 to 3 substitu s selected from

t&l@lﬂftlﬁ?éb?@y angj teal ket hoxa ekl earhmettly Isuvto as 2-, 4-
c§%§¥%&§bel¥@cQEBB%g 2%%% %ﬁ%ﬁgfﬁgjtfg %%ﬁi&fgggbonyl such as
3chl éri ne, 5bnenxae¢lybdanlec)nyhlimxytk(ee g.ke;C -6 al koxy

h h th tert-but
TN U TN (L T

1a|2|1@))€¢x§d£b)@63(1-3(e@§ 5-l cHrisdkgXY-1Cal BORYSUGR AS 3- or 4-
t hox et hoxycar bonyl’, n propoxycarbonyl,

car bon
y:§86P8é8%ycér%oﬁy@xa@ﬁ%ﬁ@%ﬁ@ﬂ%#Qﬁﬁﬁpnyl and the like;
th§998§9¥¥§§$89§¥|suéﬁcgytﬂxyqﬁfQﬂnﬁL%hlazolylcarbonyl and

the like; isothiazolylcarbonyl such as 3-, 4~ or 5~
isothiazolylcarbonyl and the like; thiadiazolylcarbonyl such
as 1,2,3—thiadiazol~4— or 5-ylcarbonyl, 1,2,4-thiadiazol-3- or
5-ylcarbonyl, 1,2,5-thiadiazol-3- or 4-ylcarbonyl, 1,3,4~-
thiadiazol-2-ylcarbonyl and the like; pyrrolidinylcarbonyl
such as 2- or 3-pyrrolidinylcarbonyl and the like;
pyridylcarbonyl such as 2-, 3- or 4-pyridylcarbonyl and the
like; pyridylcarbonyl wherein the nitrogen atom is oxidized
such as 2-, 3~ or 4-pyridyl-N-oxidocarbonyl and the like;
pyridazinylcarbonyl such as 3- or 4-pyridazinylcarbonyl and
the like; pyridazinylcarbonyl wherein one or both of the
nitrogen atom is oxidized such as 3-, 4-, 5- or 6-pyridazinyl-

N-oxidocarbonyl and the like; pyrimidinylcarbonyl such as 2-,
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tert-butoxycarbonyl and the |ike, and the like),

al kylamno (e.g., nono- or di-C -6 al kylam no such as
woredobgBens no, et hyl am no, n-propyl am no, n-buPgl/arr008R)58434

tertbutyl am no, n-pentylam no, n-hexylam no,
4diBEtBybﬁmdmidlmwkﬂim%Qﬂﬁlunndmﬁ&yUﬂﬂhyl@wknm;ddhylcarbonyl

am no, | ) am no and the, like

%ﬁEeHlk%? AF IR n‘?%oé}(ee tr)cﬁe% agzlof%%ye’l Sret §ﬁgh gh as
oet ROXY b1 §19, 685 PN dH kPl - M- QRN ahel thBul axy ;

i mno, n- hexyl oxy-imno and the like, and the Ilke)
PARAZhYHLOXFOPRY ho P1POOHE]LGAFIPTIHe SUEEy PSgPoups~ PS 4~

y ry I

PRty SR 8 i aigaschony

1adanyybaxyenglbsugh s O3ip; Lrad Bk Rn'dI PeyBeegponyl and the
er oc carbo up. or, a fuse

1hEEer BERErTH SEEPEORY | SR thiar ab ClofpYgangicarbonyl and
tBznerRer egh Deh ¢ SEYTEY b AEEL Ydudt @up 2-| t 3-s captai-onal | y

substituted by 1 to 5 (preferably 1
t@a@@tfrﬁaﬁia@@r%@mélet%df%%Ja}]f@ya C(Uelftfly argopydypuch as 3-,
4SUCE as et iyl o ?h ﬁlngljgiéﬁﬁ}ﬁonyls%q{cp@ﬂe 1Ryt yl,

i $0 ufyl "secbutyl, “tert-butyl pentyl, sec-pent B
1Bsqpenbyylcaebpemlylpynl@@k%l3 dknynmqmdxmﬁiqﬂﬁqu ei(e.g.,

el Tey YOS [ 2 LA A i Rl pony)

sg@ﬁpa@p@PBL dnsgbu}e&y# 1d®€Ih®1@HIqﬁ 2, erentenyl
exenyl and the like, and the Ii a
nephEhyERGHDYLSRERORYEL pf & par gyt a:f{{%?ﬁgﬁ C{%%ut&
j&ca&%@h%ﬂylané BﬁéYPYkeathiéﬁbt2l@%dﬁﬁyiﬂdyiddﬁbéhyl (e.g.,
Xy : koxy such as nethoxy, ethox
thipnogéx p-di eyrlﬁunos’eyylﬁhé&wblw mqwquol garbonyl
the like | )as fornyl,
acgiyl %?5%§é § %bgu ?flﬁs%gﬂPyry pentanoyl
ch&bmﬁnyﬂcahbphgmoyb gnd phechirdesn-@ -~ :btzﬁjquamﬁmmyﬂ etc.
such as _benzoyl, _napht hal enecar and th
agdl hgl kok§ear Bonyl §ugﬁm %3%%% %ﬁ%ﬁﬁ§i

EJFPXy%a%EOBY:6 ﬂéﬁ@@f&@ah@@@yécy¢ﬁymm@ﬁﬁﬁmpQﬂhﬁﬁykmntalnlng
ut oxycar pon
1 to 4yheteroyatoms selected from a nitrogen atom (optionally

lacé%yl group

oxidized), an oxygen atom, a sulfur atom (optionally mono- or
di-oxidized) and the like, such as 2-pyrrolylacetyl, 3-
imidazolylacetyl, 5-isoxazolylacetyl and the like) and the
like.

[0085] .

The “acyl group” is optionally substituted. For example}
when the “acyl group” is a Cj-; alkanoyl group or a Ci¢ alkoxy-
carbonyl group, it is optionally substituted by 1 to 3
substituents selected from alkylthio (e.g., Ci-s alkylthio such
as methylthio, ethylthio, n-propylthio, isopropylthio and the
like, and the like), a halogen atom (e.g., fluorine, chlorine,
bromine, iodine), alkoxy (e.g., Ci-s alkoxy such as methoxy,
ethoxy, n-propoxy, tert-butoxy, n-hexyloxy and the like, and
the like), nitro, alkoxy-carbonyl (e.g., Ci- alkoxy-carbonyl
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I sobut oxycar bonyl, sec-butoxycarbonyl,
tert-butoxycarbonyl andthe |ike; C6- aryl oxy-carbonyl

wa@owb/1ae4phenoxycar bonyl and the |ike; C7-19 PCT/JP2009/058434
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aral kyl - carbonyl such as phenyl-C _ 4 al kyl - car bonyl

fechy. asb@ﬁ&@¢xyﬁ?nhﬁnyl,phaﬂempyf@@bbgmylﬁ pfOonyE%r?%nyl

{ t

ngﬂﬁégﬁggyca?r yrgg%ﬁnggﬁﬁ ﬁ%&l%?ggobgtogygarbonyl, sec-—
m¢tqkymamhmﬁjﬂunﬂeﬂh%umtox@Qﬁé%bﬁ XCQEQOEME et heny the
|ke9 an the |like, and the lik tro, am no,
Jnjylﬁ?o'xyEl %ﬂzfﬁ‘%}n%dlef -&i-tri BYPNo- n@ﬁcd@t@; saahlaYb@femat sach as
algﬂ¥laﬁld5”|éﬁhyﬂ§ﬂﬂﬂH N, Qcﬁgigﬁin%gd#nﬁa%ylamlno, tert-

thio (C|~4 al kyl'thio 8u as me
QmﬂﬂﬁrrﬂjﬂQQQMhﬂmlOO,IQObEKyEEanoandlmémhylamuno,

i.ke) | es .of ,the "heterocyclic,
grou %%%fghaﬁﬁt%%QV|n§§§ﬁg§9rtﬁén{n(gfo Y+ pmEgo, di-(n-
duif Ldenirwsaditiiel aikep bha 8hevemra)) Offkoxyiming (e.g., Cig
eterocycll gJoup optional |y havi ng substltuent (SS
LGV IS SR [36’081@? NEXAABLBS, oftRARY imiRP0 WreEgroxyimine,

ﬂﬁﬁﬂ4bﬁﬂdxy Raminag %Uﬁ%ky§8§9tlﬁ§%o"a$8rtﬁg if%%tughd the

those simlar to the abovenentioned "am no gro
%ﬁﬁq)on@mﬁyhﬁéﬁpﬁgl@mbgt|tuent (s) " for R3 . [0089]

| es of the "hydroxy group optionally having a
substituent” for R2 include a group represented by the

L og nulWéneglORb:é Waeyei gralﬁl”: $Sﬁah®éi[40@®glab@ﬂ‘boﬁy(l )group, a Ce

yar arpon rou t1ona av subst | t uent S )

15 Fiet %%yccaiﬁgo ‘a@m?% 7| &ngfmly %i%# qrm}erﬁrq@), a Cy-10

aaralacryla;&yl—cgﬁ:@uaylEé@aﬁ eSz05-the ¢ xgz% -
havi ng subst#tuent (s) ° for R13 |ncTTgEr clyl

onal l'y
ZRNs8ia gheap b8 BhéuaBdVRRBREdQTREY I tyatimrarbar grothe reof,
okl @nablry6h§1\éin89 é&bﬁéféygg%?igna?cfefto;% \%BrnodlpE,xai &

of the heterocyc IC group
opiiionaildynsupbsiituted RE31inc| deptdlmentsiyml ajo t3) the

s@%%%gqggktgnseléggegrPEXClIfkggoﬁg th%ﬁQ?gH&yHaéhg

methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec~-
butyl, tert-butyl, n-pentyl, sec-pentyl, isopentyl, neopentyl,
n-hexyl, isohexyl and the like; Cag cycloalkyl such as
cyclohexyl and the like, and the like), alkenyl (e.g., Cai
alkenyl such as allyl, isoprobenyl, isobutenyl, l-methylallyl,
2-pentenyl, 2-hexenyl and the like, and the like), alkynyl
(e.g., Cys alkynyl such as propargyl, z-butynyl, 3~butynyl, 3-
pentynyl, 3-hexynyl and the like, and the like), alkoxy (e.g.,
Ci-¢ alkoxy such as methoxy, ethoxy, n-propoxy, tert-butoxy, n-
hexyloxy and the like, and the like), acyl [e.g., Ci- alkanoyl
such as formyl, acetyl, propionyl, butyryl, isobutyryl,
pentanoyl, hexanoyl, heptanoyl and the like; Ce-14 aryl-carbonyl
such as benzoyl, naphthalenecarbonyl and the like; Ci-¢ alkoxy-
carbonyl such as methoxycarbonyl, ethoxycarbonyl,
propoxycarbonyl, isopropoxycarbonyl, butoxycarbonyl,

isobutoxycarbonyl, Sec-butoxycarbonyl, tert-butoxycarbonyl and
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substituent (s) " for R5 or Rs . Exanples of the "acyl
group" for R13 include those simlar to the

w@bwvasmeht i oned "acyl group” for R2 .[0090] EREIP2069/058434

of the "mercapto group optionally having a
thgbdtiikeue @14 | acy Liotey-acayrioumy r eprdsent ethdbyst@rbonyl and the

' 4 ' hydr ogen ato a
lhyt?l’oggrlﬁo% %1’}636%,{1“ I % Icﬁ)a\%sné’bseu“g( "lcﬂtfeghké@)‘carbonyl
@ @Etet@©¢9ﬂbar@bﬁym Ophé@@ahyyC§§WéﬁﬁLs%%%ﬂ Yo 1Darbonyl

% a nples of the " drocarbon ar
gﬁaﬁﬁﬁeﬁaépﬁgtéébé%k?uéﬁtﬁ(§F31HM%OXRI¢a¢ﬁ@hMéesuch as
u
pw@eg,g 8Ll bakyt b he. ahoyerent | '(§nedn MW%@I Rd the

optlona I'y havi ng” substit ) %
1gfkep h éndhéh@récyebuengrbng bpk¢bnami@mdunammpo, hydroxy,

"k de th sj mi | ar
E%Znggﬁ%ﬁ%§%he egée? bcyc %bé%%u%%g%t&bﬁh||fﬁuor1ne,

-ché@rmgesubsbmﬂuentlbain f cindR% 10§y 1RG i EX@7P) %&k@ﬁtkﬁ% such

or. R14 include those simlar to
asbsl%%hﬁiﬁﬁﬁaneathmm@rolap@rwlm@w, HOGOA e NS and the
1@k@feagalyh§ hakegen atomor a G -6 alkyl group (e.g.,
neth ethyl, n-propyl, isopropyl, n-butyl, isobutyl,
%uty tert-butyl, n-pentyl, sec- pentyl

'SOPeﬁ&%%g%Q§°8§”£%é'“ﬁ%i@%?%yciﬁghex F%%@fpally having

articu ref erabl ogen
spbetetabh’e eh‘ooﬁqmem% m‘clmoimpcnho@e( bimisaghewnthd &beve-

b Bbb bbb SOTPOUG 5P ssented by Lne forml
stpseienabtys) phesyl s o RS,
[0088]

Examples of the “amino group optionally having
substituent (s)” for R? include those similar to the above-
mentioned “amino group optionally having substituent (s)” for RS.
[0089]

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 R3.

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

Examples of the “acyl group” for R include those

similar to the above-mentioned “acyl group” for RZ.
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a 5- or b-nmenbered aromatic heterocyclic group, each
of having at | east one substituent Rl and optionally

wo movhenr4havi ng substituent (s) ; RL i s a gr oupCT/JP2009/058434
selected from (1) A group represented by the fornul a
(086 nR3 wherein R3 is (1) hydrogen atom (2) a C -6

| kyl ,
Subs TRt S 1 At e R iR A €k PATE

s@bsiiOkere” :(x’&’c])ucﬁ&oé rcﬂt@p%]pr(e%)en%e@abpaﬁﬁw fgmuma -SR*
optlonally substitute g 1 or 6 al kyl, (4)
wharpanoylaiEne §reEpIer atemnd fafdrcﬂqaefb%l group optionally

hgbkxéc&ﬁ’ﬁ’%\%&{%@ gré’;k%(tﬁ(x@cry%ﬁc %r%hb%%%%%g?’w' having

oup substitu
shipdt bryént RR) |<sraa1haa©5g1erglammn or a G _6 al kyl group;

A L R e e R e L e

sGbsbiahkexys ppt fonaki'y ihavidg dhdee ?:simllcagertcatm above-

and (3) C -6 alkyl optionally having 1.to
mgpbsprede it EI5eFRERYY FFIR L Oé@égryalh@r‘ﬁlgﬁd substituent (s)”

sAydgoxyl. [0097] (1') A conpound represented by the
ornu1a [ 0098] [0099] wherein
Examples of the “heterocyclic group optionally having

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

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

[0091] '

R? is preferably a halogen atom or a Ci-¢ alkyl group
(e.g., methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl,
sec-butyl, tert-butyl, n-pentyl, sec-pentyl, isopentyl,
neopentyl, n-hexyl, isohexyl etc.), particularly preferably a
halogen atom.

[0092]
Preferable embodiment of compound (I) is shown in the

following.

(1) A compound represented by the formula

[0093]

[0094]
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ring A- is a C6-14 aryl group (preferably, phenyl) or

a 5- or 6-nenbered aronmatic heterocyclic group, each
wobocbayizny at | east one substituent RL and optPCTaPA0§9/058434

further having substituent (s) ; RL is a group

wketetited from (1) a group represented by the fornul a
-S(Q) nR3 wherein

is (1) a C.-6 kyl_.gro
r538i bratt v i Peatedzpy (Prarareil e PREND (B a
a B= 7o £ Y& Ralkit e OrDtHha (id) Héﬂér@cbél@bybrgupupeaoh 648) having
an am no group optionally substituted
atubse st uat sSWetietuan ¥ fonpd) O@Fl@n%lrkm f%*fh%ﬁ A1aying
5 8389? ?gﬁfﬁsp y 1 to 3 G_6 alkoxy, (b) C3-7

and (c) C6-14 aryl, and n is an integer of
Rﬁ.IH ézgrqu@ Je0Eeakdoatin (3) a car banoyl group

t onaII substit Vi 6 vk (4) a
(O BoRBg R T AT D HHon o Br T RSy -
wgarbanoyl am no group, (5) a C -6 al koxy- carbonyl
grogp‘ and (6) a G _6 alkyl group substituted by
& ok§; R2 is a halogen atomor a G _6 al kyl group;

an hing |y further has, besides RL, 1 or
o g&bS?IP gﬁﬁggs ?gg#ed from(1l) a halogen atom (2)

G -(@)akk6xy epkivbdngkbyrhaving 1 to 3 hal ogen atons,

an%3) an amino group optionally substituted by 1 or 2 Ci
alkyl, and )
n is an integer of 1 or 2,
15 (2)
[0095]
Lo s
=
N
[0096]

(3) a carbamoyl group optionally substituted by 1 or 2 Ci-g
20 alkyl,
(4) a carbamoylamino group or a mono— Or di—CL@ alkyl-
carbamoylamino group,
(5) a Ci-g alkoxy-carbonyl group, and
(6) a Cig alkyl group substituted by hydroxyl;
25 R? is a halogen atom or a Ci-¢ alkyl group; and

ring A- optionally further has, besides R', 1 or 2 substituents

selected from

(1) a halogen atom,

(2) Ci-¢ alkoxy optionally having 1 to 3 halogen atoms, and
30 (3) Cis alkyl optionally having 1 to 3 substituents selected

from a halogen atom and hydroxyl.
[0097]
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(3) CG-6 alkyl optionally having 1 to 3 substituents

sel ected from a hal ogen atom and hydroxyl . [0102] (2)
wo@opuhd represented b y the fornul a [ 0103] PEDIR2A99/058434

wherein R2 is a hal ogen atomor a C _6 al kyl group; R3

(15) (A) campbuld atdgyte gprdigy] bor th2) farmadieno group

Oﬁ%i nal Iy substituted by 1 or 2 G _6 alkyl;n is an

%ger of 1 or 2 ; RI5is (1) a halogen atom (2) a

Ci -6 al koxyygroup optionally having 1 to 3 hal ogen

a C -6 alkyl group optionally having 1
ents selected froma hal ogen atom and
Nhvi s an integer of 0 to 2 . [0105] (2' )

Pﬁ a hal ogen atomor a G _6 al kyl group; R3
a al kyl() group optionally substituted by 1
al koxy, (2) a C3-7 cycloal kyl group, (3) a C
aryl group, or (4) an am no group optionally
'tifuted by 1 or 2 substituents selected from (a)

Rl kyl optionally substituted by 1 to 3 G _6

[8blgxy.
wherein
ring A- is a Ce-14 aryl group (preferably, phenyl) or
a 5- or 6-membered aromatic heterocyclic group, each of having
at least one substituent R!' and optionally further having
substituent (s);
R! is a group selected from
(1) a group represented by the formula _—S(O)nR3
wherein o
R’ is
(1) a Ci-¢ alkyl group optionally substituted by 1 to 3 Ci-g
alkoxy,
(2) a Ci-7 cycloalkyl group,
(3) a Cg-14 aryl group, or
(4) an amino group optionally substituted by 1 or 2
substituents selected from
(a) Ci-¢ alkyl optionally substituted by 1 to 3 Ci6
alkoxy,
(b) Cs3-7 cycloalkyl, and
(c) Ce-14 aryl, and
n is an integer of 1 or 2,
(2)
[0100]
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(b) C3_7 cycloalkyl, and (c) C6-U aryl; and n is an
integer of 1 or 2 ; RLI5is (1) a halogen atom (2) a
wW@R008/13i2kDxy group optionally having 1 to 3 habPCrare009/058434
atons, or (3) a C -6 alkyl group optionally having 1
tp 3 substituents|selected froma hal ogen at om and
drox& and n1|é an |nteger of O to 2 . [0108] (3) A
dr

epresize— the formula [0109] [0110]

. Wherein is a\groyp selected from (1) a group
esented by t ormula -S(O) nR3 wherein R3 is (1)
a Ci-6 alkyl group,Hor (2) an ami no group optionally

[ f?galtuted by 1 or 2 CG-6 alkyl, and ni s 1 or 2, (2
? 11] [0112 ] (3) a carbanoyl group optionally
(3ubst tatibatby drarmp 2pCiodadllkylsupékisdutadblroyl am AoCi-6
roup or a nono- or di-C -6 al kyl carbanoyl am no group,
? Y a C -6 al koxy-carbonyl group, and (6) a G -6 al kyl
5 @y OHPcSHBShdF LERhd g dtpdioax s mhol-s ol Hiachal ayepl-

cgrggkoylamlno group,
(5) a Ci-¢ alkoxy-carbonyl group, and
(6) a Ci-g alkyl group substituted by hydroxy;
R? is a halogen atom or a Ci-¢ alkyl group; and
10 ring A- optionally further has, besides R!, 1 or 2 substituents
selected from
(1) a halogen atom,
(2) Ci-g alkoxy optionally having 1 to 3 halogen atoms, and
(3) Ci¢ alkyl optionally having 1 to 3 substituents selected

15 from a halogen atom and hydroxyl.

[0102]
(2) A compound represented by the formula
[0103]
o]
RQ
N NH,
N NH
(1a)
(R"IS)m
s(o),R®
20 [0104]
wherein

R? is a halogen atom or a Ci-s alkyl group;
R® is
(1) a Cbﬁlalkyl group, Or
25 (2) an amino group optionally substituted by 1 or 2 Cie alkyl;
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(2) a G -6 al koxy group optionally having 1 to 3

hal ogen atons, or (3) a C -6 al kyl group optionally
whawbngi2ast o 3 substituents sel ected from a hab@mare009/058434

atom and hydroxy; and R2 is a halogen atomor a G -g

ralikgy largdedegefr02£3]L 68' 7 A conpound represented by the

E?erfyla [0114] [0115] wherein RL is a group sel ected

rom (1) a group represented by the formula -S(O nR3
(AhereeinalB8gens agtdn, a C -6 aIkyI group optionally
bstltuteg b 1 to 3 C-6 alkoxy, (2) a C3~7

@;jclaogll’réyla §P6§pgr?§$ P eerahty| Ngroup, L gro (¥)hadpgen atoms,

omn no group optionally substituted by 1 or 2

substituents selected from(a) G -6 alkyl optionally

(Subsgt Cost édklygtowp gpiciomal koxygvimy ICH 3 substituents

I Kk and n is, nt eger of
S%M%F%%h ¥%S? ?o?%g%g%%lﬁéTﬁ %éd h%é% yi Iﬁ#roup
moptsi analihyegabstftoted by 1 or 2 G _6 alkyl, (4) a
@g gznoylan1no group or a mono- or di-C -6 aIkyI -
[ P nmoyl am no group, (5) a G -6 al koxy-carbonyl

QVQUR,c@ﬂﬁound represented by the formula

[0106]
0
RZ
| S NH,
T ~NH
(la)
(F215)m
s(o) R’
[0107]
wherein

R? is a halogen atom or a Ci-¢ alkyl group;
R? is
(1) a Ci¢ alkyl group optionally substituted by 1 to 3 Ci-g
alkoxy,
(2) a Cz.y cycloalkyl group,
(3) a Ce-14 aryl group, or
(4) an amino group optionally substituted by 1 or 2
substituents selected from
(a) Ci-¢ alkyl optionally substituted by 1 to 3 C;- alkoxy,
(b) Csz-7 cycloalkyl, and
(c) Ce-14 @aryl; and
n is an integer of 1 or 2;
R is

(1) a halogen atom,
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(b) a G -6 alkyl group substituted by hydroxy; R4 is
(1) a halogen atom (2) a G -6 al koxy group optionally
whawong2as5t o 3 hal ogen atons, or (3) a C -6 al RGT/IRROGUGSS434
Hg ionally having 1 to 3 substituents selected from a
| oyen-ataoniaiyd dnpdroxptiandlRg hsvandal ogen3 at@M@sn atoms,
é?(] 6 al kyl group. [0118] O conpound (1) ,
chloro-1- [5-chloro-2- (methylsul fonyl) benzyl]

69 IamGws lal1@ dirkoygr opst&bdame;zsh@am@xanwes (&X59®] €ient s
ljt1h|oro i.m no-1- [5-nethyl-2-
ﬁq&ﬁqﬁﬁqs 4%hyA a&gﬂf9|ﬁto and hydroxyl; and
5 ofli iy dropdeddre o3 @aﬁgoganlde (Exanmpl e 8), 5-chloro-I-
3-chloro-5- (nethyl sul fonyl) benzyl] -2-imno-Il, 2-
ropyri di ne- 3- car boxam de (Exanple 12) ,
S 5- - (et S If| I) benzyl ]
:%ﬁ%ﬁ%ﬁou4§ %Eﬁ%&%%é??. PM% ca ?%% Ami de (Exanpl e
D&®O9] 5-chloro-1- [4-chloro-3- (nmethylsulfonyl)
benzyl] -2-i4gn no-1, 2-dihydropyridine-3-carboxan de
(Exanple 15) 5- chloro | -[5-chloro-2- (ethylsulfonyl)
i no-1, 2- di hydropyri di ne- 3-carboxam de
] ,Nﬁgchloro-l- [ 5-fl uoro-2-
fonyl) benzyl] -2-imno-Il, 2-
“\'%F»B-carboxanide (Exanple 18) and a salt
the like are preferable. [0119] In another
5-chlorey | - [5-chl oro-2- (nethylsul fonyl)
-2-imno-1, 2- dihydropyridi ne-3-carboxam de
ple 1 ) , 5-chloro-2-imno-I|- [5-nethyl-
et hyl sul fonyl ) benzyl] -1, 2-
dilhydr opyri di ne- 3- car boxam de (Exanple 8), 5-chloro-I-
[§-chloro 5- (methyl sul fonyl) benzyl] -2-imino-1, 2-
10 [@ihydropyri di ne- 3- carboxam de (Exanple 12)

wherein
R' is a group selected from

(1) a group represented by the formula ~S(0) ,R?
wherein

15 R® is
(1) a Ci-s alkyl group, or

(2) an amino group optionally substituted by 1 or 2 Ci4

alkyl, and
n is 1 or 2,
20 (2)
[0111]
N ) N )
T -
N
H
[0112]

(3) a carbamoyl group optionally substituted by 1 or 2 Cig
25 alkyl,
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5-chloro-I- [5-chloro-2- (nmethylsulf inyl) benzyl]
-2-imno-1, 2- dihydropyridi ne-3-carboxam de (Exanple
wa4009/1384&hl oro-1- [4-chloro-3- (nethyl sul fonyP¢T/JP2009/058434
benzyl] -2-imno-1, 2- dihydropyridi ne-3-carboxam de
Ekaﬁp$%¢h§m0yl&@mﬂﬂ oroeup- or5achbave- r di-Ci.s alkyl-
I) benzyl] -2-imno-1, 2- "
«%ﬁ%ﬁ%ﬁ%” IS €4r boxani de (Exarrpl e 17),
B5 c het ozloslall{os:ygldﬁ@mﬂd 21 (gﬁret;byl §Hlﬂf8ny|) 3en€y|] |
i m no- [ ro I ne car boxam de (Exanpl e
&é) G @rﬁld%yc} |gr0[u@ %t’sﬁ%%ﬁﬂo}ﬁyl hydsoxy;
5 Rﬁqgobenzyl] -2-imno-1, 2-
dlhydropyrldlne 3- carboxanlde (Exanmpl e 24) ,
cﬁi&ﬁiqga15¢€ﬁmoro 2-sul f anoyl benzyl) -2 |n1nol

2,4 PUCL R BB BEROUAI S KEAAIRL £ 29)) a1 ogen acoms,

denzyl ] -2 i mnol, 2-dihydropyridi ne-3-carboxam de
éﬁx Sﬁﬁpgnd a salt therfof and the |like are
eferam & 196PUBf CPhaSRaLEY chpBiRe 11§53 hiwRehituents
10 .s(dﬂ@dt)écﬁlﬂrf@n)ﬁ ha@%@éﬁ' htoR- aﬁanﬁ ero@y nd
di hydr opyri di ne- 3- car boxam de ( EX 3
% Al érga#ogfls TrPBror 2 C(metﬂiwys]ulqrqumyl) benzyl |
[d§|%? no-1, 2- dihydropyridi ne-3-carboxam de (Exanple
14) chloro | - [5-fluoro-2- (methylsul fonyl) benzyl]
)i A mowipoudd dehydsepyeddbnetise cishnxpai de (Exanpl e -
%gh% 5-chloro-I- [2- (ethylsulfonyl) -5-f |uorobenzyl]
&1no I, 2- dihydropyridi ne-3-carboxam de (Exanple
24) , 5- chi @ o-1 - (5-chl or o- 2- sul f anmoyl benzyl)
-&-imno-I, [2- dihydropyridine-3-carboxan de (Exanpl e
hg [S5-chloro-2- (2-oxopyrrolidin-1-yl)
benzyl | -imnd 1 ,2-dihydropyridine-3-carboxam de
Ex and a salt thereof and the |ike are
p&tichl ar"WHpref erable. [0121] Conpound (I) does not

erjconpass 5-chl oro- % {4- [(dimethylam no) sulfonyl]
-2-1m no- I( b-

4
15 R

[0115]
wherein
R' is a group selected from
(1) a group represented by the formula -S(0),R®
20 wherein
R® is
(1) a Ci-¢ alkyl group optionally substituted by 1 to 3 Ci-¢
alkoxy,
(2) a C3 cycloalkyl group,
25 (3) a Cs14 aryl group, or
(4) an amino group optionally substituted by 1 or 2
substituents selected from

(a) Ci¢ alkyl optionally substituted by 1 to 3 Ci
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di hydr opyri di ne- 3- car boxam de, 5-chloro-I- [3-

(1- hydroxy-1-nethylethyl) benzyl] -2-imno-I, 2-
waledwydsgyri di ne- 3- car boxam de, nethyl 3-{ [ 3-PCT/JP2009/058434

(am nocar bonyl) -5-chloro-2-imnopyridin-1 (2H) - yl]

met hylaJdeesnzoat e, 1- [3 (aninocarbonyl) benzyl ]

-5-chlgro-2-im i hydropyri di ne- 3- car boxam de,

5 chl or- 15> 1 &Y, GﬁrP&F%Y% Prét hyl sul fonyl) benzyl |

- 2-1 M 9- lg,_2- agybydg@@yrldlne 3- car boxam de,

5-chloro-2-imno-1- [4- (nethylsulfonyl) benzyl] -1,

2- ndilsy @ropypErErBe©B- taPboxani de,. 5-chl oro-2-imi no-1I -

%? nmet hoxy-5- (et hyl sul fonyl) benzyl] -1, 2-

i hydr opyri di ne- 3- car boxam de, 5-chloro-|-

[P21éhl oro-4- (nethyl sul fonyl) benzyl] -2-imno-I, 2-

di hydr opyri di ne- 3- car boxam de, 5-chloro-|I -

{$-ch|oro 5- [(nedhylan1no) carbonyl] benzyl
o- 1,2-d yri di ne- 3- car boxam de,
ﬁgﬁgﬁg? (et hyl sul fonyl) benzyl ]
{ hydr opyri di ne- 3-car boxam de, 1- [ 3-
am nocar bonyl ) -5-ghl orobenzyl] -5-chloro-2-imno-1,
2- di hydropyri di ne- 3-car boxam de , 5-chloro-2-imno-1I-
[P317(net hyl sul fonyl ) benzyl] -1, 2-

i, hydr opyridi ne-3-carbo
AL B e B gRr Bl i IR ) T B b
adikgydr opyri di ne- 3- car boxam de . [0122] Wen conpound
r ") is the formof a salt, exa of. . such
a1 £ FatPahey SartSo T AL 1ok g%ﬁ?%d%ag%%npc‘la%F&rlﬁyli
SadLso §§h5§omgggu§rganlc bases, salts with inorganic
aci ds, sa ts with organic acids, salts with basic or

(&1 @i €r-anbhborrTdsrbemyt hErPuRe. ‘atmt ef er abl e exanpl es

B 7 AP B SOPR R, 309

R*® is

(1) a halogen atom,
(2) a Cig alkoxy group optionally having 1 to 3 halogen atoms,
or
(3) a Cis alkyl group optionally having 1 to 3 substituents
selected from. a halogen atom and hydroxy; and
R? is a halogen atom or a Ci¢ alkyl group.
[0118]

Of compound (I),
5-chloro-1-[5-chloro-2- (methylsulfonyl)benzyl]-2-imino-1,2-
dihydropyridine-3-carboxamide (Example 1),
5-chloro-2-imino-1-[5-methyl-2- (methylsulfonyl)benzyl]-1,2-
dihydropyridine-3-carboxamide (Example 8),
5-chloro-1-[3-chloro-5- (methylsulfonyl)benzyl]-2-imino-1,2-
dihydropyridine-3-carboxamide (Example 12),
5-chloro-1-[5-chloro-2- (methylsulfinyl)benzyl]-2-imino-1,2-
dihydropyridine-3-carboxamide (Example 14),
5-chloro-1-[4-chloro-3- (methylsulfonyl)benzyl]-2-imino-1,2-
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salt; calciumsalt, magnesiumsalt, bariumsalt and
the like alkaline earth netal salt; alumnumsalt and

wo b@olidiees Preferabl e exanples of the salt w t PCDIRPAOH/ESS434
base include a salt with trimethylam ne,

d%ﬁ&&%ﬁp&%ﬂﬂjﬁb-3%daﬂﬁﬁfamiﬁbcquaﬁg;és1FtEanolanine,

I et hanol am ne, tri et hano m , ClO am' ne

5 AL ey B A e e any P E PP RT B 2raSardy 2-
S Q1 dd1es sl o oMl denqkganbeeaciyg, i ncl ude a

salt wth hydrochloric acid, hydrobromc acid, nitric
5 achhrastlf L1 Tl umiat 2 pinssphissis faavd) Raazy he— ¢ T kBing-1, 2~
Pr ef er abl e, exanpl es .0 S ' anic acid
oA Erfife kot 8 RE930 S
athdid | swroacedteo B thendriike acedpreakieblaci d,
tartaric acid, maleic acid, citric acid, succinic
[%%1%1 mal i ¢ aci d, nethanesul fonic acid,

benzengsihdomn £ apdshindgl uenesul fonic acid and the
like. 5 Preferable exanples of the salt with bhasic¢
5arh beraech dl $ et leeo sEethiilen Lipgvai RENZYy - agimino—1, 2=
or Nt hi ne. the 1] ref er X | es of the
i G A LR
5aspas tb€2 atmiho-gl ul Hmet adi-@ -dne thiyd stilifenyd) bepegeé) —&, 2-
pharmaceutically acceptahle salt is O preferable.
dﬁbiéé?Pt£h%b%%a§1?3£§§%?WL§%rﬁgfaggﬁg ﬁ?drate, and
shyd1 8t 8- 1008hyEr &t €5 S ahattye sanld ongil) denegllé -aFémino-1, 2-
enconpassed in the scope of the present invention. 5
d@bﬂéégﬁﬂr%ﬁ}nﬁﬂ3T¢a§b?%ﬁm%ﬁ?I@ﬁﬁﬁ@&$QM1@H'an i sot ope
5(En9pr3th lf?—chf‘%&*21%%tm%dlﬁrlyl|s%)en%lt] he-kikeao-1,2-
Conpound or (I")

( may al’so a deuterium conversion
di by dreber i nind+B hesribewmicnvidixeewtco 120(D) . Wien

conpound. ( or.(l' ) has.an a ri teb, imino-1.2-
5F§gﬁ8i‘:8" Ui%—ﬁgléﬁ%n%i E@?chﬁl%s{eﬁégr%%g&?%& tzhémlllnﬁel’
d@?d?@p?f@&@ﬂérBS@ﬁiﬂbbﬁm&S @nchreplnd XtSyr,e t hereof are

alI enconpassed_in the scggf of th resegé i,nventio

SVRERORA- | SGREFN HRECTE- Lo DI B 1 P radne a7 2 -
dﬁﬁ9ﬂ§5p99gd§ne—3—carboxamide (Example 17),
5-chloro-1-[5-fluoro—-2- (methylsulfonyl)benzyl]-2-imino-1,2-
dihydropyridine-3-carboxamide (Example 18),
5—chloro-1—[2—(ethylsulfonyl)—5—fluorobenzyl]—2—imino—1,2-
dihydropyridine-3-carboxamide (Example 24), '
5-chloro-1-(5-chloro-2-sulfamoylbenzyl)-2-imino-1,2-
dihydropyridine-3-carboxamide (Example 28),
5-chloro-1-[5-chloro-2- (2~oxopyrrolidin-1-yl)benzyl]-2-imino-
1,2-dihydropyridine-3~carboxamide (Example 35)
and a salt thereof and the like are preferable.
[0120]

Of these,
5-chloro-1-[5-chloro-2- (methylsulfonyl)benzyl]-2-imino-1,2-
dihydropyridine-3~carboxamide (Example 1),
5-chloro-1-[5-chloro-2- (methylsulfinyl)benzyl] -2-imino-1, 2~
dihydropyridine-3-carboxamide (Example 14),
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m xture thereof are also enconpassed in conpound (1)

of the present invention. [0124] The production
woreihasie4df conmpound (1) or a salt thereof of PEEIP2009/058434

present invention is explained in the follow ng.

5 GompenaL £ | 9- flaro te-2pr (odudwd sad Congilnpehayihe2-imino-1, 2-
follow ng Method A qr a _net had anal og t hereto.

ds@%@%@%%«%%w%“&@%ﬁ%ﬁ? @X&Q@ﬂ%?girof t he

siohlowhng- pzﬂpé&wl%lrmidwdssmua@obéad?/nm-Qhe:nfmemL ,2-

of a salt, and exanples of such salt include those
dshydltepyrbdine Txtab s dGFATPLE 24) Met hod A ]

L [p1g- 6 1ol _by ;thhe termul a
ot B T el B e S0 LR TR Y B be
d pih pdviceeh héios-63 rop e xamistehdddempie BE) ,se or a

met hod apal og t hereto, for ex l.e, ,th t i
5 SeRLr T Bolr | g o td o by e ga R To v BBy 2991 -2-imino
1;r.@ldiﬁlh?@!f%’gb’yri&ir{e-ﬁ-(d&%xanﬁ@(&&)ﬂxaﬁ@lé, 36n the ki kelt

A conpound represented by the fornula (I11) wherein L
thereof eand nghgrbufe Rl Ha41g A Lardyd PREE]IEPAE - def i ned
[gggﬁg, which is used as a starting material in this

t hod,

ne may be a commercially avail abl e product, which
can beomsedndi tEctdgepraft endogwiastsi on and

Tt Con. ' _ | e
SRbaRE ok o bR R e RS R 11 P s P hBee 2
d%§9@90é¥ii&lm@mBW&bﬁﬁ%T?QMkbfhproduceda f?{lfxanple,

reacti ng_conpoun Wi C o
SEXBRBFESLOf T b MY QR -@?%Mwier%gﬂpﬁﬁ%eﬁlgyl}de‘zalmmoﬂr 2"

dﬁﬁga%ﬁyém{@léﬁs%m&&&ﬁﬂd@ atom bronine atom
lodine atomand the like), a substituted sulfonyl ox

mgtbup Bel §3+ (anBhocEpdyy But Fumlasey 2griddponyerdas —L (25) -

t hanesul f on y, ethanesul fonyloxy and the |ike; a
ygﬁmigﬂgig?gﬁf¥%§§1oxy gr oup

1-[3-(aminocarbonyl)benzyl] -5-chloro-2-imino-1,2~-
dihydropyridine~3-carboxamide,

5-chloro-1-[4-chloro-2- (methylsulfonyl)benzyl]-2-imino-1,2-
dihydropyridine-3-carboxamide,

5-chloro-2-imino-1-[4- (methylsulfonyl)benzyl]-1,2-
dihydropyridine-3-carboxamide,
5-chloro-2-imino-1-[2-methoxy-5- (methylsulfonyl)benzyl]-1,2-
dihydropyridine-3-carboxamide,

5-chloro-1-[2-chloro-4- (methylsulfonyl)benzyl]-2-imino-1, 2~
dihydropyridine-3-carboxamide,

5-chloro-1-{3-chloro-5-[ (methylamino)carbonyl]benzyl}-2-imino-
1, 2-dihydropyridine-3-carboxamide,
5—-chloro-1-[2-chloro-5-(methylsulfonyl)benzyl]-2-imino-1,2-
dihydropyridine-3-carboxamide, ‘
1-[3-(aminocarbonyl)-5-chlorobenzyl]-5-chloro-2-imino-1, 2~
dihydropyridine-3-carboxamide,
5—chloro—2—imino—1;[3—(methylsulfonyl)benzyl]—1,2—

dihydropyridine-3-carboxamide, and
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such as benzenesul f onyl oxy, p-tol uenesul fonyl oxy and
the like; a Cr-is aral kyl sul fonyl oxy group such as

wher2ybrews f onyl oxy group and the |ike, and thePCT/Ke09/058434

and the like, and a halogen atomis particularly
sprcgflerabbe imThbs 1+ ¢aehoopho bigeheyddryz dartli,&€d out in
a.solvent inert_to the $§$$tion. The solvent for this

YO TSI REE SparEPLE Y linited as long as the

oaaeti on proceeds. Exanples thereof include aromatic
hydrocarbons such as_benzene, toluene, Xxylene and the
|i ke; WeeheesmaaeRdaslt eP¥ ahyok o¥urdie GRHRtHoRdy diidne examples

e e h
N ek G e S PO ™ G e ey e o ™
SmﬂistheaﬂtBEWlahCOhghBlsubhsaS,rﬁﬁltﬂuﬂ%tkﬂﬂﬁﬂﬂganlc acids,
panqgl , tert-butanol xyet d.th .
% %tglu@ﬁgﬁglﬁc@f:ﬂ)ﬂﬁ aﬁ‘a %)éwjriqugQasrﬁa{]rﬁ eagcjs&ulc aggno
a@g@gogh@rkh@ andet he |ike; sul foxides such as dinethyl

sul foxide (DMSO) and the like; and a m xed sol vent
t her eGreTPHELARDARETBECE ORPOLMR F3 4T )Wiid blél%%?dl%cs base

|| t |_'1_ 1 a
Jgﬁﬁﬁg%uf$gﬂgﬁrgait ogégggélgmg%%%%gﬁgﬁﬁF?§ly]épQﬂkah metal

sai&ctwadcugmgeaétalmygnaslumdS@im danbouts0¢ tanchidet like

pr ef er abl out t 0. about T
aﬁgﬁgﬁ "Gn S6i° g%ttaﬁ }éac%%lrll%m gsear%?% a ehogl 15
hr tOP@%@@EaﬁthéxaﬁbEeBhUS i asaned Wxﬂhxnﬂghdﬂd eare include

be isol ated andpurified by knomn separation ang, , ,
3P &’&ttuhoﬁrﬁ%lsﬁgyl%m@xa%}%t % &r RAYygrfiine, picoline,

SURERNLEANEON HBERENLEHHERE, PE LSS 00 BLAMEN!
extraction, crystalllzatlon recrystalllzatlon phase

dircars i x vdRrs et oYy Ebh@lbﬁ@lzyb%thlw@e?ma]e @nd the like.
CoTROUN b 2 ROMROUI PSRBT, I LALI Bcsc
isyyihnles aarsalas wdehi hegdrochloric acid, hydrobromic acid,
nitric acid, sulfuric acid, phosphoric acid and the like.
Preferable examples of the salt with organic acid include
a salt with formic acid, acetic acid, trifluoroacetic acid,
fumaric acid, oxalic acid, tartaric acid, maleic acid, citric
acid, succinic acid, malic acid, methanesulfonic acid,
benzenesulfonic acid, p-toluenesulfonic acid and the like.
Preferable examples of the salt with basic amino acid
include a salt with arginine, lysine, ornithine and the like.
Preferable examples of the salt with acidic amino acid
include a salt with aspartic acid, glutamic acid and the like.
Of these, a pharmaceutically acceptable salt is
preferable. -
[0123]
Compound (I) or (I’) may be a hydrate, and hydrate, non-
hydrate, solvate and non-solvate are encompassed in the scope of
the present invention. |

Compound (I) or (I’) may be labeled with an isotope (e.g.,
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above (hereinafter to be abbreviated as conpound
(1-A)) can be produced according to the follow ng

wo/Rdobos2B or a et hod anal ogous thereto. StartP@rJP2009/058434

mat eri al conpounds in each step of the follow ng
3pyr dmctFon Ket hods tiey Lbke used tme thigkef.orm of a salt,

and Exanpl es of_such .t inclyde thgose simlar to the form

sl t SCOFDRBRPOLRK (1) (L ) FRhGH=8 F POTSET. [B132F ar=ton
wBePBOHNY: ey exan! ednk¥rthe teorfy(m (1V) and a

conmpound represented by the formula (VIIl) , each of

whi chWhenysempeasndstBr t9%hgl Irdt érdsalan R SyFPStFechegnter,
igg%ng.Qu&?“ggréhéﬁéébﬁﬁgy'&ﬁﬁé%éyé Gl anthicgh ¢3RebRay be

use iféctly or after 1solation and purification, or
pecanehe. prawdtic eics casoeyr dindg at oixtmeehstdeknofinaperase or

a nmet hod anal ogous thereto. .A conpound .represente
RRETPORRERALTVITS TSRE Gt 183 ST i SR o P a0
iBBhBedggant becsr peuaLeth At ciy b isdr ,a seithdd dheawanper

se or a nethod anal ogous thereto, for exanple, th?
miyEEHEE BBSERPBeAre iSO SRROMRTReSIE compeygd 4g) of the

(o] LLke. [0133] (Step 1 ) This step is a
p%%%g%ngf 5?%@?%9 conpound (1V) with al dehyde (VII)

[@hehéin X is a halogen atom in the presence of a

base, .10 produce. co nd . s, Qf

Thal ogeR BEGH RO T HRT e T M hr o Br gogat =hereof
ot @R pedkbataiateantbl hes |ékelafis ireddtd dolilowing.

generally carried out in a solvent inerf to. th

react FBAPCERANPE bsCH RSP IAICIR AFIUIE &5 3:51@[ ifgflowing

MeREbLHAR ak-kal hePRbA! 283 S0 SUCHh S RO a8ShUMing material
hydroxi de, sodi um hydroxide, sodium carbonate,,
cpopassdemivaebohaseepmef ties | Fxkelowwim ey ot g methods may

b%yﬁgghnﬁh %BE”?E?%'991Q63af%f+§géﬁ%§§ﬂﬁﬂgéi5§%such salt
include those similar to the salts of compound (I).

[Method A]

[0125]
O :
] R2
! 2 ‘
N” NH- Step 1 /T NH
(I m (1)
[0126]

A compound represented by the formula (II) used as a
starting material in this method can be produced according to
a method known per se or a method analogous thereto, for
example, the method described in J. Org. Chem., (1954), 19,
1633, Tetraliedron. Lett., (1994), 35(32), 5775, or the like.

A compound represented by the formula (III) wherein L is
a leaving group, and ring A- and R' are as defined above, which
is used as a starting material in this method, may be a

commercially available product, which can be used directly or
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1 ,8-diazabicyclo [5. 4 .0 Jundec-7-en (DBU) and the

i ke; nmetal al koxi des such as sodi um net hoxi de, sodi um
werions e potassi umtert-butoxide and the |i ke¢T/me0ed/058434

hydri des such as sodi um hydri de, potassium hydri de and
ather! ikelaahsh téed |pkel f {Hae immurtr elnt be basdutedbeccording

used is generally about 1 to about, 20 I referaply
tbodieEhes BOtR BRS Fert TERGOLATEIREBH A RTR D"

(dhe7amount . of al dehyde (VI1) to be used is generally

about 1 to about 5 nol, preferably about 1 to about 3

(Fbep per 1 nol of conpound (1V) . The solvent for this

reacti | 0 ' It I aspt,h £3
B e L s Pk b St e
cbhydoondr bohs wlch asndemneen@Il)al uene, xyl ene and

theli ke, ethers_such as tetrahydrofuran, .
dinetﬁ%i@@i%%ﬁ%? toxareV di%t uFétﬁ%F IndPEREIP; Rehatogen
a8Bhdes. §Uchciso NNl aedrhy I iniand de MEbdine atom and the
N,N—dlnethﬁlapetanide (DMA), 1- nethyl -2-pyrrolidone
lakd) t he suRetitneehot sl KUBH A @ &EhdIe - et h@nbk-s

- b I t i ke;
R P PEa ony Bk Y B s K B e
ethkeeswafenylaxnd andiies lsidtarer® Geher eoflsThfenyloxy group
reaction is generally. carrie ut__at -50C e
ShERctt Sheetete T S ot L e Ay oo e Like
al €aG} i oM Ty ff driii e aebupn sughgesebahkylabbfitn Pl dxy group

hr to about 60 hr. The, thus-obtained conmpound can
apg F§8Ié#Eﬁraﬁ@dpﬁ?$f1%%?%yﬂE%5WWf§éﬂ§%a@@§haa%gaogen atom

ieuggE'tgé&hgmgegﬁéfef%l@.xanpl e, concentration,
concentration under reduced pressure, solvent

ext r aBhionreaeysonl 1 $ zeenanallecramtiad ioxdt ion 2 FRagent inert
o 3B SLpgBlgTet caranry ang the ke, L0134l (Step 2

cycl i zati ealwehb ast neh{ylddjctiiorand mert rsottvientlariy limited
agh%ong 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), dimethylacetamide (DMA) and the like;
alcohols such as methanol, ethanol, propanol, tert-butanol,
methoxyethanol and the like; ketones such as acetone and the
like; nitriles such as acetonitrile and the like; sulfoxides
such as dimethyl sulfoxide (DMSO) and the like; and a mixed
solvent thereof. .

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

This reaction is generally carried out at about 0°C to
about 200°C, preferably about 20°C to about 150°C. The reaction
time of this reaction is generally about 0.5 hr to about 60 hr.

The thus-obtained compound (I) can be isolated and
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presence of a base to produce conpound (VI) . The
anopunt of amne (VIIlI) to be used is generally about 1
wao eooahazts 10 nol, preferably about 1 to about BCT@I2009/058434
per 1 nol of compound (V) . Exanples of the base used
porifihid b}edmdmn siemxalnadt&oal kali poet 8k csalbs BYSAs ASfor
é§g%é |un1h sodi um hydr oxi de, sodi um
car bonat €, E¥a§?| "¢ aFOBSPELah4CRhBN Pk ere @R p@ o ressure,
SaChedis épwnaﬂ:ltll%n,t HretRyh aghpeont rk@EPyéﬁglffza%\ion, phase
Ndi net hyl aniline, 1 ,8-diazabic clo
JrARRIET. SATOBBUP AR YhenFi kbe kal aIKOX|des such
5 psLs@di um net hoxi de, sodi um et hoxi de, potassi um
tert-butoxide and the like; organic nmetals such as
n- but Y34 iaoricemnd i(fChi, uedicbsppuopytapidect tEA) banthd f>rmula
L gﬁﬂ nmet al hydri des such as sodi um hydri de, potassium
de and the like; and the |ike. The anmount of the
base toobe used is generally about 1 toabout 10 nol,
ef about 1 to about 3 nol, per 1 nol of
o nd . The solvent for this reaction is not
par N Narly limted as long as the reaction proceeds
. Exanpl es thereof include aromatic hydrocarbons such
enzene, toluene, xylene and the |ike; ethers such
t r afppgdr of uran, di met hoxyet hane, di oxane, diethyl
ether and the Iike; am des such as N
[ONBOTet hyl f or mami de (DVF), N, N-di net hyl acet ami de

DNVA), - .methyl -2-pyrrolidone_and the |ike; al cohols
10 W%ﬁ%ﬁh‘s%hé?hﬁngﬁ OggﬁaﬁBPm'p@%ﬁaﬁ%ﬂert%ﬁwaﬁﬁzﬂﬁﬂ as defined
ametvRoXyetrbanalFtandtbhee | iKEre ke ONES $ n@cthORGF can be
and the like; nitriles such as acetonitrile and 't

ArogdceslPEERFEeBTstiehths 0 keewing Sdtirmd de o(mnae@)etamﬂ

[ th f
a%%%@??é% Fggggﬁgra y caféfqgﬁgﬁﬁ'at @%&?%dgcﬁﬁ ggch step of

talsodr1200Chgpredenabl yn abethods MM the abmd iH0QYE form of a
15 gli% reagit h%glg% e%oo% éxl?clzﬁ srael Ctllnocnll.{dse gc%no%realsllmlﬁg?:u%:o the

salts of compound (I)

[Method B]

[0131]

Cc X

Ho P

iy © 0 N2 Q
X o W X
o .
ne. o © R Vi | ] NH2
NH XN HO N
2 NH2 o /I\I] NH

{IV) (V) @w (V1
O
N™ “NH
Step 3
{I-A)
R.'l
20 [0132]

A compound represented by the formula (IV) and a compound

represented by the formula (VIII), each of which is used as;a
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The t hus-obtai ned conmpound (VI) can be isol ated and
purified by known separation and purification neans,

wo oro9aseapl e, concentration, concentration undR€T/JP2009/058434

reduced pressure, solvent extraction, crystallization,
stectystyahbteat abninptiate mensd ema e e reatagmepici adAy

the like. In.addition,, co und (V1) ., e used d.n

ARG PO ) BFOAEFEackRER BT T F9P 1 RSt o e SR8
1ol adh bRouhdi sokatieat ang, pot i ddcatd ProdutkdbladcStrepnd to a
) This step is a step of bg subj ecting a conpound

NeEHres BRPEE BTt BB PHr Mt ) analegdet v 8H%at i on

feaCt'Oeoﬁﬁoﬁﬁﬁdﬂéﬁréggﬁ&aﬁdb§'EM@cfoﬂﬂhﬂé“ II) used as a

decar boxylation reaction, a khown decar boxyl ati on .
steattngnmeaar bal usedth Formekanpl @an e pdslusigsh agsording to

heating, ,using an acid or a base wth heati i.f
an&@%@?%r%?og%dp?ﬁes?i ® %dﬁeq%mﬁé%%ﬁquﬁﬁguﬁgkgﬁFofoFor
dxhinpleeatheonetBototieparibed| &l Y. |Ami t@tras daang 4953, 75,
t he reactjon_proceeds. Exanples thereof include
1208mafrc tA§dt 6€&r bons suchas benzene, tol uene, xylene
@Agsyhe Iike; ethers such as tetrahydrofuran,

di met hoxyet hane, di oxane, diethyl ether and the |iKke;
(@vieged ) such as N, N-di et hyl f or mani de (DWF)

) N
, Ndi ayl m.d - -2- '
the | oRoY SFERAIPCE ERPler AEEHIG SR | (e At
girepgdel (VLEft whatahol X hetdhoxybtdamatand trheHd pesesence of

sul f oxi des such as di net hyl sul foxide (DMSO and the
q | ?'nFPrPFSéugﬁcﬁoﬁgogﬁétSi]triIe and the |ike;

or ganﬁgaﬁgneg sdchhasvAgebyen agt s tfd# Iwoneaceld €hlorine
acid and the like; water; and a m xed sol vent thereof.
Fooampbssmanet REoBasecfbnpea e BFdrthdi Ll f®act i on
i ncl ude . al Letetral .s h SSUme ;
ycr oy 48, L BBAT U ny i oXT 66 Shd tr Cey borarg, o SoLvent inert
tpottassreactaprhonat e and the |ike; am nes such as

ne, N, N:djnet laniH|}.

b i ERBPUFEI OF] BPCAPRRE UASER bt TR A FhaneTude
diideai metal ahkexi ga@shsashpasasodim m et hoxdde, s ndinim
ﬁ?gyggigg; ggggaalgg}bonate, potassium carbonate and the like;
amines such as pyridine, trimethylamine, N,N-dimethylaniline,
1,8-diazabicyclo[5.4.0]undec-7-en (DBU) and the like; metal
alkoxides such as sodium methoxide, sodium ethoxide, potassium
tert-butoxide 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
about 20 mol, preferably about 1 to about 3 mol, per 1 mol of
compound (IV).

The amount of aldehyde (VII) to be used is generally
about 1 to about 5 mol, preferably about 1 to about 3 mol, per
1 mol of compound (IV).

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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tert-butoxide and the like; metal hydrides such as
sodi um hydri de, potassium hydride and the |ike, and

wo b@olidiees Exanpl es of the acid include inorgaPCT/JR00WE3434
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such as hydrochloric acid, sulfuric acid, hydrobromc
htkel apghehe suke; asr gahrahadrdSuBamh amatcledsxyea@ar@b dioxane,

d the_ |.ik the | ike. The
%%%3ﬁ#96$§fﬁgkgég%! r % “d %@lb§%u§88gl§sg%n%rally
@hme:tthyllﬁcmn&dndlﬂe 100! N, p-efieeah Xa@?ﬁglgllé:ee ; g?@%ﬁﬁlg

i

ngﬁ%%ﬁgﬁﬁFﬁGQ@nﬁggn%f gggkeggéiﬁéh@b@u$uQ@oa@Gnathanol,
@it@érﬁflablpkc@%%tl 1QRC- o rabeyt ﬂ.ggﬁgx%?iﬁgﬁéﬁ%{lé Yhe 1ike;

time of this reaction is general
%ﬁoﬁﬂxmmrsudih@ﬂ kdgesbyai ﬁedifosmjeumﬂMM} Andarhdelike;

pur ﬁau g, And Auriy f's%gvg;gt §par ation and

catil on neans exarrp concentration,

concermthriat ireacunder lrse@‘léﬁ@@‘amwscééfﬁleéOéyt?rgt ab% ut -50°C to
éﬁtractlgn crystal lization, recrystallization, ase

Ce hPBRae 6P BphgPae 1HEG rcraeabpgnsapm The
i enmebkodsaf ~eqrpoyAd; ! gén@faf‘]h?a%ﬂo&{]ed' L

of the present i nvention are expl ai ned
FUTo Oné.r-Conmpound (I') can b e produced accordlng to

t he f@%loW%ﬂg Bg Q?Heé 85 ﬂE&h anal ous %%%tand
h €t é

Starting materia oun
HUﬂuﬁmmdn@ypkodwntsepanathodSanaypﬁmuf&ﬁﬂtldhtﬂ&éﬁéﬁ*ﬁor

f h [t | ude t hose
ot B bR ety ér?é’exfmwmessum,

skﬂi&%k ERt38LtAospBOYBEal EPEESEM 0y J 1 f%g%ff%n phase
[’ used as a starting material in thls nmet

agsﬁﬁéduééaoﬁéEﬁgaﬁﬁ@Yt@n@ e hbtk&nown per se or a
(methgd anal ogous thereto, for exanple, the nethod
descrlbed inJ. Og. Chem , (1954), 19,

(Step 2)

This step is a step of subjecting compound (V) to
cyclization with amine (VIII) in an inert solvent, in the
presence of a base to produce compound (VI).

The amount of amine (VIII) to be used is generally about
1 to about 10 mol, preferably about 1 to about 3 mol, per 1
mol of compound (V).

Examples of the base usedAfor this reaction include
alkali metal salts such as potassium hydroxide, sodium
hydroxide, sodium carbonate, potassium carbonate and the like;
amines such as pyridine, trimethylamine, triethylamine, N,N-
dimethylaniline, 1,8-diazabicyclo[5.4.0]undec-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, lithiumdiisopropylamide (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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1633, Tetrahedron. Lett., (1994) , 35(32), 5775, or
the like. A conpound represented by the forrmula (111")
wob@pasn4i is a |l eaving group, and ring A - aneCRIP2a0%058434
as defined above, which is used as a starting materi al
absut his met hosk e frenall e apacdamiena abloytadambabl per 1 mol of
pr oduct mﬂlch can be used directly or after isolation
Caﬂﬁobﬁ?lfY ation, or can be produced according to a

net hogh K NoWIv O8F S8 Qthids rf@amqoalna_lso@@mptabeﬁ.ewarly limited
[0139] (Step 1) Cbnpound (1 can b e produced, for

agxanpl e?s btlye reeRet d&ﬁi‘&?ﬁcﬁ (I Exsmplef Ebapeuhginclude
aggﬁ Li)e ﬁ% %b&ﬁstgﬁﬁﬂléﬁnﬂéﬂiéﬂ' URG1fRhel: kQELHACand the

ogen a ori ne at Om brom ne at om
likdi nethenm andht he Itiekephydrefbsent utlédeshpkpayhary, dioxane,

PEERERCSETs BrirTite ettt Ry B ava e Re 1 ke a
d@ﬂethﬂ%yﬂ@micﬁ@nmbmy, gwwmmétk@s_acetamde (DMA), 1~

benzenesul f onyl oxy, p- toluenesulfonyl a he I|k
matlylr-RYEFRYIdene R PP gricty U AR 30"’ néEhanot,

e@ﬁ§ﬁ¥%5u$£§g¥ﬁ95y &%f%wbéﬂghdﬂﬂfﬂéﬂﬂ%xy@%%ahaq Eh@ekhe like;

and a hal ogen atomis particularly
kpteﬁesabueh Ehl30$tﬁmﬂ|anﬂlth%yﬁmﬁﬁalmﬁtééﬁﬁﬁeéu§@taﬁn

t t
S T
shed@ekies poseﬁdandEﬁwéqﬂfkeiEWHEHﬁ,|amd admlaedwabﬂwent

hydrocarbons such as benzene, toluene, xylene and the
thekeofet hers such as tetrahydrofuran, di nethoxyethane,

d'oxa@ﬁﬁyd¥§58¥ko§tD%E%éggkélE&'dé?%léﬁ“d%%s %U%ﬁo@% N5p°c to

Ndi et or mam di'met hyl acet am de (
aandtt Re0fG k praf enidlys abaety ad Ofiet hanabouet Hihel., The

%"Jﬂ.gm 1Itn§r5fb1gﬁf °£ea£@3¥}?xf§t§%{@a]ﬁ@ %%tl 'qu hr to

ones such as ace one an nltrl es such as
a@@&toﬁothrle and the l'i ke; sul foxides such as di net hyl
tﬁLIgXIdetﬁus -0 talne r§%$§gﬁid.%%% acghx % i%bieged and
purified by known separation and purification means, for
example, concentration, concentration under reduced pressure,
solvent extraction, crystalliiation, recrystallization, phase
transfer, chromatography and the like. In addition, compound
(VI) may be used in the form of a reaction mixture in the next
step (Step 3) without isolation and purification.
[0135]
(Step 3)

This step is a step of by subjecting a compound
represented by the formula (VI) to a decarboxylation reaction
to produce compound (I-A). In this decarboxylation reaction, a
known decarboxylation reaction can be used. For example,
methods such as heating, using an acid or a base with heating
if necessary, and the like can be used. The solvent for this
reaction is not particularly limited as long as the reaction

proceeds. Examples thereof include aromatic hydrocarbons such
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The amount of compound (I11" ) to be used is generally
about 1 to about 5 nol, preferably about 1 to about 3
woreiog/1perss 1 nol of compound (I1') . This react PCNIP209/058434
generally carried out at about 00C to about 200 OC ,
apr ekecahky abbuénéﬂ&jlberaebcaﬂd @A ikelfhetheact istieh as
time of this reagtlo neral ~about 0,.5

C8bBARYBEORREA he i PO Rn ORY 1O 2o EEher and

théohﬁksd §ﬂ§d@é‘fsubﬁda§mkm®ﬂn reddn@miard (DMF), N,N-
purl i cation neans, for exanple Concentratlon

d@mﬁébmﬁaa@t@ml@ﬁdépwbdu%@@?fﬁn@ss%méfr igigiye and the like;
af8bh8Tk gﬂcﬁcéﬁr%@l:fméﬁ {1 oé‘cdha[rﬁc%)/%{(rac!ﬂd[rﬁﬂ | QR PRR8NO1,

rans r oma ograp y’ an 40] O
menrfp&yeﬂhéhol) and thepbikel; replisantead duch ke fddmeghyl

QHaLOgl M ehn 17, 2. hal o, & o204 oo crsc

adbbEe¥i at ed;asrgoApeUAdidd’ sﬁﬁ Lanmde iy edijerd
accor di ng to the fol | ow ng Met hod B or a nethod
tapalogsascehérersl dseart FiRy Helfer i@t TomFsithds Hikegachivent
t?lte‘?: @f the follow ng production nmethods may be used

tﬁe formof a salt, and Exanpl es of such salt
i ncI uBeathdse sEntharbasethe kg@lu%ad)ffcwbr‘himmdfe(alctlpn include

atlggtlflofnﬁgfa& EF\%ég%Hgglgg]n%% epr C{re eé}sent %gil%

niar-ewt de( VEblE1iun, c@ﬁbbn@fey\ﬁ‘p@tﬁa$§lmeﬂa1ﬁﬁaraa’ai amid ngpe like;
material in this method, -HK be a commer.ci

2E-BPFaBPENp AEABYE T IWAR c htERRC bRy AR S M 1%} M5y hypegt Line,
1'%Qb§5b96169@19wslﬁ'@?&h@@c PLeAMMe) HRIUGRd 11ke; metal

according to a method known per se or a nethod
adkatogess sthbr 8sosoAl sonpotnek i dpr esedhit @l Hhatigle, potassium

forg%&%ggghlgaégo uceg§§§025%{%#r§Q§¥§&ggEguéﬂ]ggﬂé%dium
hydride, potassium hydride and the like, and the like.
Examples of the acid include inorganic acids such as
hydrochloric acid, sulfuric acid, hydrobromic acid and the
like; organic acids such as acetic acid, trifluorocacetic acid
and the like, and the like.

The amount of the base or acid to be used is generally
about 1 to about 100 mol, preferably about 1 to about 10 mol,
per 1 mol of compound (VI).

This reaction is generally carried out at about -50°C to
about 200°C, preferably about -10°C to about 100°C. The
reaction time of this reaction is generally about 0.1 hr to
about 60 hr.

The thus-obtained compound (I-A) can be isolated and
purified by known separation and purification means, for
example, concentration, concentration under reduced pressure,
solvent extraction, crystallization, recrystallization, phase
transfer, chromatography and the like.

[0136]
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a met hod known per se or a nethod anal ogous thereto,
forexanple, the nethod described in J . Am Chem Soc,

wa9W3/131285 1909, or the like. [0145] (Step 1 )PJHiE2009/058434

step is a step of reacting conmpound (IV) with al dehyde

(V|b 1) mrmmd%(:ﬁjsara nfeet] hegpen ceft @ﬂimpio[lnﬂ:’lQIpB fesgﬂges@it thereof
e, r.oduce conpoun es of the

aﬁaﬁ@%é’ Shr ek |a&&egeé+)9rlarlpﬁ@ aPohf*ebf B AEing .

at om cnmpmmCatmn anghrd e hRucEhi §c56§8§.h8ntbsthe following

ener lly carried out in a solvent inert to

SHG dh CTEamR b RIEHEIeESe thesathor $’¢ﬁlst1r€9cmamlal
Edabsderl kald, et u

hydr oxi de, B sodﬁﬁsﬁéyéfom g% 3 é%eg é%ég tlon methods may
Potesd um d‘é?ek)d-‘rmlrre @ tslad tl,| hed amampSesuoﬁ @&sch salt

{ | | ani ||
D S = X v dedt - eh eemey g (Fhe-

[Mé(tehodm!t'ail al koxi des such as SOdI um mat hOXI de, sodium
ﬁ i de, potassiumtert-butoxide and the |ike; netal
i"des such as sodi um hydride, potassium hydride and

t he Ilke and the  The anmount of the base to be
used ig generally ut 1 to about 2Cbm)I preferably
%)@out [ to about 3 g'n'pound (1v).

: pUYHz of .al dpﬁydpl IL ) t Ha i s general ly
aboyE 0 about 5 pp ﬁreferanyNa t 1 to about 3
nmol , per “1 mol of co?r%%u d (1V) he solvent for this
rea&)lon is not particularly I ted as long as the
reacti on proceeds. Exanpl es there@f i dbl ude aromati c

foidrsgcar bons such as benzene, tol uene, xylene and the
i ke; ethers such as tetrahydrofuran, dinethoxyethane,
di oxafe COBPELRY| repkeserhadt he th&eformilies(Bloh wedNas a

LTSS 8 L0 Il LR SIS o <o
ESG@ﬁh@§ kebhanpbr se or a method analogous thereto, for
example, the method described in J. Org. Chem., (1954), 19,
1633, Tetrahedron. Lett., (1994), 35(32), 5775, or the like.

A compound represented by the formula (III’) wherein L is
a ;eaving group, and ring A- and R! are as defined above, which
is used as a starting material in this method, may be a
commercially available product, which can be used directly or
after isolation and purification, or can be produced according
to a method known per se or a method analogous thereto.

[0139]
(Step 1)

Compound (I’) can be produced, for example, by reacting
compound (II’) with compound (III’).

Examples of the “leaving group” for L include a halogen
atom (e.g., chlorine atom, bromine atom, iodine atom and the
like), a substituted sulfonyloxy group (e.g., a Cig
alkylsulfonyloxy group such as methanesulfonyloxy,

ethanesulfonyloxy and the like; a Cg-14 arylsulfonyloxy group
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et hanol, propanol, tert-butanol, nethoxyethanol and
the like; sulfoxides such as dinmethyl sulfoxide (DWVSO

waraotibr4sd i ke; water; and a m xed sol vent therrGE/JIP00%058434

reaction is generally carried out at about -50 0C to
Fbduta 20BIC enepéffenafiloxyvabout o1 40n86u1 BoaPosky 1999G he 1ike;

T reaction.ti of _.this reaction is generally about

DGt 2ROt BB OGS His3 BBt PGSR py group
aah e 115t edcardepuiikb ednBy koo sepRLAt o AL 4tom
purification_neans, for _exanple, concentration,
SRRt iegh YuRgeE£ereBdeed pressure, sol vent )

ext r agtyiQn, I Lzati c i zation,_ phase .
raner o Bt s e et ThEs [ Thet @fupene tnert
Bo Ties reegpibs.a step of subjecting conpound (V) to

oyl sa nih eme (L LA an el SOl e
dEhd campust thb aghoeibNl propet@sbe pisR 1S %%%%%%E|ch%ude

b 1 about 10 nol, preferably about 1 to about
ara‘lfrﬂ?“%‘;cﬁé’r %dEBFaSJPO%wEBGHSa%\ﬁenzmnpt@sp%fe,t hey Isase rr;md the
f i aGid j [ I ch ..
o et i Ty v AR s bRl atoxane,
ddgthyracEheporndstom takbonambdandsudie 44 ke N-ani nes

Ldi ne,  LriL.met hyl am triethyl am.ne,
T AR e, (TS S B Gt 4B ald e vike
al@pbrdecsidcknag DB handl | h@tkhiﬂlﬁ@l , g@cﬁiar?lko?ﬁéjﬁt&kﬁ%@ﬂlol,

[ i de, ' t hoxi de, potassi um

B Pt ORraL S0 the [TRe! RGMAT Sralae Swstoms and the
1akbut wh kit heymsnchi 4 bi &HQH&&&P@E&F&"&‘? gﬁ'xe( LD and e ; 4o g
i ke; metal hydrides such as sodi um hydri de, potassium
SHer Peedafgthrb sukEoxhdhe (NSO lend Tihe dadent aofl theuixed

[ I
$ 0 dis generally about 1 to about 10 nol,
S%?efggﬁagﬁgrgigut 1 to about 3 nol, per 1 nol of

conpolihd éwoynt of compound (III’) to be used is generally

about 1 to about 5 mol, preferably about 1 to about 3 mol, per
1 mol of.compound (IT7).

This reaction is generally carried out at about 0°C to
about 200°C, preferably about 20°C to about 150°C. The reaction
time of this reaction is generally about 0.5 hr to about 60 hr.
‘ . The thus-obtained compound (I’) can be isolated and
purified by known separation and purification means, for
example, concentration, concentration under reduced pressure,
solvent extraction, crystallization, recrystallization, phase
transfer, chromatography and the like. ‘

[0140]

Of compound (I’), a compound represented by the formula

[0141]
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The solvent for this reaction is not particularly

limted as long as the reaction proceeds. Exanples
wo b@vasf243 ncl ude aromati ¢ hydrocarbons such asPOEIROOKA)58434

tol uene, xylene and the |ike; ethers such as

t et rahydr of uran, di met hoxyet hane, di oxane, di et hyl

ether and the like; am des such as N, Ndi net hyl

fof maym M2 DMF), N, N~di et hyl acet ani de (DMR), 1-

met-RytnR- pyrrol i done and the |ike; al cohols such as

nmet hanol , et hanol, propanol, tert-butanol,

hoxyet hanol and the |ike; ketones such as acetone
whe('tAke; nitriles such as acetonitrile and the

l'i ke; sul foxides such as dinmethyl sulfoxide (DVMSO) and
[0bhe2]i ke; water; and a m xed solvent thereof. This

reaction |s ner al | arried out.at ab -5 t ;
VBEGELT S0K Br e BB v SBBuC 1006t o S Bant 1008, JtngeTined
ab8aE! (198rd I AR ©dr tid Do eatiredn aitedgeseranpyuadout’ €R)l) can be

hr to about 60 hr. The thus-obtai ned conpound %VI' % q
praduped | 3eFar@ENGP gl fhicodd oy Nen diRiT he8p Br 8Ei nMERECY.
ah4il b?gtfﬁ@rQF@nSSt%%%i%ﬁaﬁﬁkgriSQné@ﬁﬁé@ﬁd@”in each step of

concentration under reduced pressure, solvent
text Fatldoing cpysdadtiatiamodseoaystogl Misggt iionthphasem of a
transfer, _chromat ograph t I Ke. ddit i
Stbhpotil PYHS ey Be Lot 11t RETS S 505 sactran t© e
sHLXkUbe EBmbpbendext’ step (Step 3 ) w thout isolation

and purification. [0147] (Step 3 ) This step is a step
[Mﬁtb9ds§bﬂecting a conpound represented by the formul a
[Qth]) to a decarboxyl ation reaction to produce

compound (I" -A). In this decarboxylation reaction, a

known decargoxyl ation reaction can be used. For

exanpl e, s rsuch as heati ng,

ne iigHan acid or ag
base withhedti goify necessary, axd/the |ike cap_b
useﬁ: The sol'vent for thps oeacti ofois ﬁ%ﬂ) ﬁj;:%;tNHz
c

| artytimted Xad the—reaction 7 H
Exarrpﬁgé tlé%re%ofl inclu ,\@n@t_s'% C hé/geréaczar bonsdw
(IVI) (V') R10 (VII)
0
N” “NH
Step 3
I-A
L A
[0144]

A compound represented by the formula (IV') and a

compound represented by the formula (VIII'), each of which is

used as a starting material in this method, may be a

commercially available product, which can be used directly or

after isolation and purification, or can be produced according
to a method known per se or a method analogous thereto.

20 A compound represented by the formula (VII’) used as a
starting material in this method can be produced according to

a method known per se or a method analogous thereto, for
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as benzene, toluene, xylene and the |ike; ethers such
as tetrahydrofuran, dinethoxyethane, dioxane, diethyl

wetdven3emsl the |i ke; am des such as PCT/JP2009/058434

N, N- di net hyl f ormam de (DMF), N , Ndi net hyl acet am de

Md)le, Ktheetmbyhod- dgscolibeldnin and Armhe dhide; SacohdldS3, 75,

lﬁ?g);‘gh as nﬁt hgngl , ethanol, propanol, tert-butanol,
hoRFethinoi-X8nd the |ike; sul foxi des such as

@irastihyl sul foxide (DMSO and the like; nitriles such

as acetonitrileand the |ike; organic acids such as

&6 dlacid, trifluoroacetic acid and the like; water;

and a.mi:xed+sal yen eof . rExanpl b t Q.

be useTgl]l;%o%tté [ ggréa%jta?%n@? nJ(::I ude aficaﬁpénggl %sgl)t gqlth

aduchyae poTassivberkydr¥xited kabthgen hmoxide, tiepdingaence of

c%r bonat e, potdassi um carbon B) and the |ike; am nes

S 0EN S4s |6)y|pir8| nes f"anpr%]t“ﬁyl mne, N, N-di met hyl anili ne,

1 , 8- dixamphiegyolfoths. #h8]logktlest Imenf{:DBU)imdididehehlorine

like; metal al koxides such as sodi um net hoxi de, sodi um

2t Hox PEOMIPSt ESMumiPEFEE bR e P thek$ i ke: net al

hydri g3 sSueh 28 o804 ugehyeE] de, cpot assidlm hydrd deylanght inert

the like, and the |ike. Exanples of the acid include

tiondhgamieacadiods such as hydrochloric acid, sulfuric

aci d, _hydroebrom.c.aci i ke;, O [ | d

such gg%glggil:%iscogcitg,e ???g%%ér]%a%% i%h%%:?'%%ér:}tdla%%g&cmde

dlideda,i ardatlheallitke sutheaanpaind s of urh heydiasel d, asidi o

be, used is generally about 1 to about 10
Ko gty SBEOUE EoFBoRRba: HO et i

HAMRAURG HVh's ? rIa&ﬁe;eaﬁim@@h%ﬁa enes at) y-&afdded aniline,
out at about - &C to about 200 C, preferably about

1, Beoid azabdlsagl 01606¢0] uTrhecT éaet i OPBY) nmndftheikike; metal

I N i ener al | b 1.hr | .
B
tpurti-biugddiyiek aavn thepal aéj aneaal pydifdeat $wrh memmsydium

for .exanpl e, concentrati,on oncenfration under ..

}}yéjéfd'%d §P§§§5‘rlgm $AvLe %&%r n}&?i]ﬁ)%],{e’cr Q%Jaq?ef 2%,
recrystl hiveahicons pRasBase to be used is generally about 1 to
about 20 mol, preferably about 1 to about 3 mol, per 1 mol of

éﬁ%ﬁgﬁand the like;

compound (IV’).

The amount of aldehyde (VII’) to be used is generally
about 1 to about 5 mol, preferably about 1 to about 3 mol, per
1 mol of compound (IV').

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-
methyl-2-pyrrolidone and the like; alcohols such as methancl,
ethanol, propanol, tert-butanol, methoxyethanol and the like;
sulfoxides such as dimethyl sulfoxide (DMSO) and the like;

water; and a mixed solvent thereof.
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transfer, chromatography and the like. [0148] In each
of the reactions for the synthesis of the objective

WOocpBdt¥s and the starting materials, when tRET/JIP2009/058434

starting conmpounds have an am no group, a carboxyl
groupTatsarBydeoxyl igr gupe 851 By ststiddienit ssUcdbout -50°C to

a%%qus ngg be protected with the protecting groups
h 28D goer TSP YR A pepiEdBOCRERFSTHD e, TP

reldeRiancasfe bk BREESSAAYLISHCHs RFQIEEAI NG MAPD .CARr to
be renoved to obtain the objective conpounds afterthe

apeHEL PEnBL: Such a protecting group includes, for
exa et 0 riched j_n TPr [
e BECLEEHL R ol SiE DAY R oot on

oups I'n gani ¢ S,
poyiTheddayakWbwnGseparat Peh eands puM £ 1 d&litisyn mesnsshédr

b Il ey-Interscience. [0149]. Exanples of the

<FEPLel FERGRBLE=Fortt hESARRHG 3 Db TH e Sigesh Rpessure,
s@1eep: axC€rabtabkyl ceasbanyl z4f Dap, (Bed@rystdllacetttlon, phase
group, a propionyl group etc.), a phenyl carbonyl

tgeagpera epremarRyrapkycarbomy® Hretn (e.g.,
[@qq%qucarbonyl group, an ethoxycarbonyl group etc.),

an aryl oxycarbonyl group (e.g., a phenyl oxycarbonyl
(tepp2etc.), a C7-10 aral kyl -carbonyl group (e.g., a

benzyl.oxycarhaonyl gro ete. a henzyl grou ,
benzh?g%él Sé?%u%,s % ??‘lg?y?fg%%bujpe?c 4 phtha pc?y IYOIe?(c\:f. ,) to
owathzaetivhi ehtmaymhage ($ubst) tlenn (Sert BARpes dh the
such substituent include a halﬁgen atom(e.g., a

PERSEPFRe At BnP28S chP oPFARYSR orRTRC WO Jat om an

i odi nenat ab@he- oF Bmbhe 6 (@ Kyl r Cad ANyl s QUD deielally. about
an acetyl group, a propionyl group, a butyl carbonyl

lgiteupbetit. YO mohi t pocfevaplambete 1 ike . abihe fumedr oer 1
mElSBQS%EﬁgSHEd(S%%[S 1to 3. [0150] Exanples of the

protecting grou or the carboxyl group include a C -6
al kyl Egenppebeod. tha bhesdybsat ofgy;, En etdsdctgrooudncdude

5R00PYL 9T 0URy (2N R OBV 81 QLR 3, 5 . 9702
hydroxide, sodium carbonate, potassium carbonate and the like;
amines such as pyridine, trimethylamine, triethylamine, N,N-
dimethylaniline, 1,8-diazabicyclo[5.4.0]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, lithiumdiisopropylamide (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
about 10 mol, preferably about 1 to about 3 mol, per 1 mol of
compound (V').

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, aimethoxyethane, dioxane,

diethyl ether and the like; amides such as N,N-
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atom (a fluorine atom a chlorine atom a brom ne
ddtrerthydrfoirodimtide at DMF) , aN f W+ diithe G PlEGettarGiddd (DMA), 1-

z E]é] %%gg%blbgggggﬁi(‘g g%\? boh h acet%%&;gr OUD%uCaha 55 meghanol,
&'lfﬁ%l@” rbbgnblketefﬁeb@ﬂﬁﬁb@.’[ ohe Sbstd tie1 3 ithel 1ike;

to 3 . 151] ngles of the h droxyl protecting
kgr-oms si ﬁ@lci}désaa ena| gRy¢ *glp%uf;ll(ee, giiteilms fypch as

YU 31 18t Qx!j grQup; 3, ns@if@% yg%cﬁ%g c&rn}%%llé/l

group, a n-butyl group, a group etc

spiidiopidgr dOPSOh &ndl dhar dlky! watoey; (end).s nddeenzpllvent

N roupfetc ), a fornyl group, C 6 al kyl-carbonyl group
&5 an acetyl group, a propionyl group etc.), an

ar y| Oy, 16a5BEBY} o8T UPGé€ea11R ROV PWYRATRONM ut ~50°C to
%roi etc.), a Cr-io aral kyl carbonyl group (e. 9., a
Yy

PORYE arbroia rajlaumher, y-108Cp @aﬁ@@ugrtﬁ@)c a The
xfe%&:%msb Q'iﬂlépofat héyke%@iﬁha{@ ‘%x ﬁ@o ﬁe%f 1 hr to

ave substituent (s)
a@@@§tﬁ@uémts i ncl ude a hal ogen aton1(a fluorine atom

a chl grine, ato a.bromne ato i odi ne ato

gﬁkyﬁh rob taﬁnﬁﬁeﬁﬁmpﬂ¥b P, ?aPo%ﬁr&FEQFteg and
pgmcdlm,edabgn khowgr sepaaatiéheatd k;alrﬂﬁe:mrﬂie ﬁnaafns , for
substituent (s) is,1 to 4 . [0152] Such protecti
SFPBEPE  cAANBERFERDYRA, hFORCRAONH R HitSor Harit Re§sSsure,

s@@_%wtb@sitkactﬂs@t CELY¥Ea (T OUPS: i) FHIYL VNNRI S, phase
3rd Ed. 99)", edited by Theodora W. "G eene, Péeter

t@answ?lerrvwhgompuf@gr@pleﬂ dyd Whl%ylllkﬂ er goi @nldetlon, t flempound
n | pgo d eret Far _ex
tﬁzaﬁngﬁFgmfgﬁg fg HﬁenFénﬁ oérg‘ &hc lon mlzﬁ re 1q g e next

acid ase, ravio
sn:a@i dtiten, 3b1y@|t’a]zowm’e :L@dslmltyidsryobrr&zmﬂﬁglmumn.
gg;hyldithiocarbanate, t et rabut yl ammoni um fl uori de,
[Q& di um acetate or the |like, can be used.

(Step 3)

This step is a step of by subjecting a compound
represented by the formula (VI’) to a decarboxylation reaction
to produce compound (I’-A). In this decarboxylation reaction,
a known decarboxylation reaction can be used. For example,
methods such as heating, using an acid or a base with heating
if necessary, and the like 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 like; ethers such as
tetrahydrofuran, dimethoxyethane, dioxane, diethyl ether and

the like; amides such as N,N-dimethylformamide (DMF), N,N-

‘dimethylacetamide (DMA), l-methyl-2-pyrrolidone and the like;

alcohols such as methanol, ethanol, propénol, tert-butanol,
methoxyethanol and the like; sulfoxides such as dimethyl

sulfoxide (DMSO) and the like; nitriles such as acetonitrile
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[0153] In the above-nentioned net hods, when conpound
(I') or conpound (1') conpound is obtained as a free

weomposnes it can forma salt with, for exanpl BCT/JP2009/058434

|norgan|c acid (e.g., hydrochloric acid, sulfuric
2 cchenyldrksir @mg@nac.'l dcadd thenl ake&cem@a@@p_d,am d

%fa neth%pesul agh 1 gnzenesulfonlc aci d,
o1 UeE SR Fori e 5& angx 3EFd, VRERRF | 0@ diixed solvent

tdreiaf .acid, tartaric acid and the like) , inorganic
base %& . alkali metals such as sodium potassium
and t FEIERES ffkihenkasartn hetased stieh %ﬁ&&xﬁeﬁqnmon include

dmgnesijanand ke Likg, a§|ﬂ8{Q§§1u@n§$@%é§§éguj 1um

i ke) or organic base (e.g.,
hﬁdnﬂﬂyﬂeanﬁ@@lumycadbﬂeat@;cp¢tmss1emrmwm%dnnﬁE5and the like;

anol anm_ne trlethan cIo i
%%%gd%glgﬁzfgepﬁyﬁene%f a h%eg%%f Illg’)ﬁ/a‘%d“ecwlanlllne'
1, |8Ieeila<zablldlyngot[6 a. CDavest + PhRah @E@Pdanamﬁ{b CONROURGta1
is obtained. in- the formof a

(o 0)
a&&#g& égﬁgaﬁ§ogB@l%%dﬂ%ﬁ@%%F@?ye§¢¢¥%ﬁcﬁﬁﬁﬁﬁyﬂﬁrowotasslum
tethebusaki jaceardiRg 1o, Qﬂ@ﬂ§ftL¥§Fidé§H§H%£ léwﬁodlum

addi ti on, when the startlng conpo orms a sa
hydehider PhREaaESVE- hedtidmenhd etive | bives, tarel dunepdunic .

d | | 1 | ud f
ke oEhele 2R tee U S O B GRs sunE (1)
h(ydn:ocbﬂtpmmnda(:b_d))sulﬂiﬁﬂ} Lo Ui A drdnllic GAITROWRAE the

LA pAFPRPAR Bhids 1 GRS S | oS BUgHoReotic acid

ah€ckyst ak kezabh@nghalistid | ati on, chromat ography and
the |ike. Wen conpound (1) (or conpound [1"))
i ncl udes amoBpEi ekl thedmss @s?l@rfiadJCséImmseai is generally

ab@gtoisggeé?éﬂg Pod 9 ner éfg¥§% o InC|u§ﬁ&tC§R mol,

t he scope of conpoun or co oun
pbe dbmalned a@mp¢m@de‘pﬁbducts accordlng to syntheS|s

and Sﬁgaratlon met hods known per se (e.g

concent+at FBRCE %ﬁﬂ\kﬁﬂg%§34%%ﬁﬁ(ﬁ?rQ%ﬁqﬂﬂWt at about -50°C to

abbtnonb 0ur AR @B YSEabLEZAt bR to about 100°C. The
reaction time of this reaction is generally about 0.1 hr to
about 60 hr.

The thus-obtained compound (I’-A) can be isolated and
purified by known separation and purification means, for
example, concentration, concentration under reduced pressure,
solvent extraction, crystallization, recrystallization, phase
transfer, chromatography and the like.

[0148]

In each of the reactions for the synthesis of the
objective compounds and the starting materials, when the
starting compounds have an amino group, a carboxyl group or a
hydroxyl group as a substituent, such groups may be protected
with the protecting groups which are generally used in peptide

chemistry etc. In such a case, if necessary, sﬁch protecting

‘'groups can be removed to obtain the objective compounds after
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etc.). For exanple, when conpound (1) (or compound
(I")) has an optical isoner, the optical isoner
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conmpound (1) (or conpound (1')) The optical isoner can

B]éep-“lf@@g‘ﬁé@ln%y a nmet hod known per se. To be specific,
or

an opté |v S etic.internediate i s used,

the fi nlgﬁ?ilJ rra eeecplr c?dt?ct Y5 & %L@@Fed%f% SE?FWEéFI protecting

g&@ﬂtdmﬁmﬁ dllrﬂQ‘Hr@t&dtQ&‘ée@tﬂle?@ iRebRednt 8 §i¥ehesis,
The met hod of optical resSolution ‘

t
ﬁgy% Igﬁﬁg?ﬁod Eﬂé(ﬁﬁdp]éy gléeog%ﬂééh T&s @réemet i Dadr G. M. Wuts,

@@@Ii@t&hlb}zaﬁl@y %I ral coI um net hod, a
di ast ereoner met hod etc [015 Fracti onal

®et9ktal lizati on method A net hod vvherel nasalt of a

(3 R adl el PR RRRalE o SePO oy Eafi iee szous

%ngkudq -3 fdnmykmgnbupﬂ a@, C{t)ailymheaﬁbbﬁyﬂnbﬁ@up(té g., an
am ne, Gci nchonl ne, (-) -cinchonidine,

t hyl
é’egge%q%)') § PHREYL GRPER PECsepafaPbenpicarbonyl group,
érﬁﬂﬁlaﬂkyl4d%¥déﬁbﬂ gﬂzékbﬁﬁ et §od, napdoi §c£¥ﬁ%ﬁ§%&g§5up, an

Etﬁi}utrallzatlon step fo give a free optical”1somer
FHCHEHUWYT FEOREd SACARE had Mﬁiexylcar}panyhagneom ae g., a

ek 00 3108 T OB, LG AORLELLN, Pl

an optl cal i SO
@ep%rrata cngNdotclyeac:asayﬂ)f gaclpqetd. Lhr anmséegy apdoup, a

a_m X of the optical- isoners is
apﬁ ?&%%‘o IEOLRr & Fﬁﬁmggﬂkﬂﬂ' a3 Bl eybic., each of

whimhufact haed ksylb’s'eieheﬁ?@wpf atg o LesC'E'J_fR%Luc%e u%%tlguent
l&r@nuf actured by Dai cel Chem cal Industrl es,
H9e &, BPIsEy AteBed awiSth watfduioniae; @lI@Ifbufaf e]‘héorlne atom,

( ®rSminReh ate,b ) d or i C en
o SetnicBhastip bl iy 20 01801 SIS oy
e Uer- @aeeancaaetm gremmylanprmp:edsmy]) @m@,y Hr in

arat the optical isoner. |n_the case
b%??ﬁéég%%g garggﬁy ,f%gnltro group and the like. The
number of substltuent is 1 to 3.
[0150]

Examples of the protecting group for the carboxyl group
include a Ci-¢ alkyl group (e.g., a methyl group, an ethyl group,
a n-propyl group, an i-propyl group, a n-butyl group, a tert-
butyl group etc.), a phenyl group, a trityl group, a silyl
group and 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 Cig 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.

[0151]

Examples of the hydroxyl-protecting group include a Cig

alkyl group (e.g., a methyl group, an ethyl group, a n-propyl
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exanpl e, a chiral colum such as CP-Chirasil-DeX CB
(manufactured by G.L Sciences Inc. ) and the like is

was@d/1s4al | ow separation. 3 ) D astereoner nepdiDaP2009/058434
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nmet hod wherein a racemc mxture is prepared into a

eragper @DHETPEOHXY}(thF@l}jD,y Ech'e{hl.ftq;ll rﬁ@ip oa \ﬁﬂeﬁ:‘lﬁ @thl group
% fally actl e reagent, which is made into a sing

antePBy t%&ﬁ L dpavatFahkireafizotR. £.9a 3 benzyl

gtaﬂpl@ﬂ@l)fe£rﬂﬁﬁmyiIgﬁﬂdﬁ% Bl Gy, lac%Qbeﬂ?iogEBQBy e.g., an
met hod etc and the |1 ke, and 1s subjected
éﬁ%ﬁygagr?tﬂ%atwogmlagm sitysils and aﬁflyréOIxykerbonyl

geeab a(@a(?'ln 0&“;5}?&{3}])/0 44 é{ﬁF%?:%u)p(Jaon:t y, V\ﬁeﬁr ebyaralkyl—'

an OptIC I soner 1's t al ne
garpountl gr9uK ofe @prﬂmédzlyl)okymmmmm bydupxatcor, a

n roup wi,thin a nol ecu
PR i ot O G act Fodvor GAATE SBhdthe like,
¢ecly.of WHACI{ aﬁdlﬁtmﬁ?é"s@stltuent ). Examples of these
t.rif) uoraonet

é henylacetlc aci %
SRt F}i&fhtcset%%ﬂéﬁqed et@lpasnd attﬁél I(Ek lupeigabikeneda
EWTONIN AL J a1 tagogl' V%ndﬁggﬁﬁéegg@ﬁff of (til - alkyl

ester conpound or the ani respectfively

W%Prccﬁm’&ﬁid/l(lg)rocm @oﬂp}aun@irilk?ilb c_h]a:mt;a czarrbﬂx:)d ogrroup and
h tica active am ne

byt rySaRERE PR CRIP e D T 15

t@fdEnsat i on reaction to gi ve dlastereoners of the

am de oun or_.the ester conpound, respectively.
The sé%ﬁgg &F&&P@r@5ﬁ§?sl§anﬁ9eF?@@V?@ R PR method

& 1S IRy n@afthUaﬁ dRlslcgi Baky @9”}3998%95(/198' 8-byds o] ysh drsc{alq{lc
base hydrol¥§|s [ 0156 ound or conpoun
Synipesiis the Hdbr mIHODrystealisedThy Ehpstlakaol. Greene, Peter

I an_be prepared by _,
A b s by o B = SEatmar 1593 ke o
aal @Ifﬂf@-to@lohliszalle'rthndnﬁhbmdtbnomm@xa@l&x&'ﬂé'a%&e@lﬁc When an

t hod i nc| ude, a_ net hod. of
cryét FI%%f:%%dFF%ﬁPQ'sBiEF?BﬁOl%ﬁn%@?&ﬁF%ﬁnr hydrazine,

phenylhydrazine, sodium N-methyldithiocarbamate,
tetrabutylammonium fluoride, palladium acetate or the 1like,
can be used.

[0153]

In the above-mentioned methods, when compound (I) or
compound (I’) compound is obtained as a free compound, it can
form a salt with, for example, inorganic acid (e.g.,
hydrochloric acid, sulfuric acid, hydrobromic acid and the
like), organic acid (e.g., methanesulfonic acid,
benzenesulfonic acid, toluenesulfonic acid, oxalic acid,
fumaric acid, maleic acid, tartaric acid and the like),
inorganic base (e.g., alkali metals such as sodium, potassium
and the like, alkaline earth metals such as calcium, magnesium
and the like, aluminum, ammonium and the like) or organic base
(e.9., trimethylamine, triethylamine, pyridine, picoline,

ethanolamine, diethanolamine, triethanolamine,
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crystallization fromvapor, a nethod of

crystallization fromthe nelts and the like. [0157]
wab@/isrystal | i zati on froma solution” is typiPRel/IB20e0/058434

met hod of shifting a non-saturated state to

d3upersatryhheiins} all N byd Viaeyi yige fiacteores iamiolev @thdi the like)

solubility of conmpopunds (solvent co sition,. p
PenpBPatbFe. 2FGRTR SR r BT hooT G B Ered oPrpReconpound
@noypt: ebmselventz To e sResiddL inf eheeXarnl 6f 8 salt, it
concentration nethod, a cold renoving nethod, a
cesaelBenbRreEPBUcrEedi P UBT BHRETEIMRPUNGN O8] OEPFS| §31E

, y r thod, a flux nethod
aangqggégngeg gégﬁgﬁéggg?gtﬁ%ﬁég)Vent to be used
i ncl ude addieion, hydencihdosisaftelng ,cdmgozede fornsuanealt in

xyl en C. hal ogepat ed . hydr ocar bon e. d.

SR P0r EHEL HAREC- BRI by OROR M E1 Co§ b gpound may be
JRdr agapbenst ( e. Quch hexaneindieptaane foay elxah@lanethose
etc.), ethers (e.g.,_diethyl ether, diisopro %I eth?r,
exeMPahFdref af ahhedpakhnel eemeoynd filpr j(ogs CPE. gund (17)) .
[@qﬁggnitrile etc.), ketones (e.g., acetone etc.),

su

xi des (e.g., dinethyl sulfoxide etc.), acid
am deSofipogng NI) Ndonectypdwrdraifi’de éihels) prepsredsby such

., ethyl. acetate, et.c, al cohol . 0. : anal :
TSRSy - CPLORE OBy A eonBT Rt v ey D ne | FREaration
mEkese ssehvenpt searesysediahdben prdist Al tombmatdhomefcography

two or nore at a suitable ratio (e.g., 1:1 to 1:100 (a
apsl (k¢ fatfo)). Wiere necessary, a seed crystal can

al so becUsedmpdhss” eryst&t ld ek firem vapenides, ahosptical
exanpl e, a vaporization nethod (a seal ed tube nethod,
isogyes, ser eaaraetiRoupr, a gasiphacgeer eaed idDFFEANRTD, tRese are

hem.cal, t.ranspo ti o] e -\ ke, ’
E‘é¥§§ gﬁﬁgggtggngbgoﬁ??ﬁgeégl?%ﬁgﬁg%bf%¢ gﬁﬁhg%@?ognd (7))
amy rein beeeptadgneet hedsfaglzophodhsks aetdwodling to synthesis

t enper at ure gradi ent thod and a Bridgman_ net hqd) .,. a
SF6hERBIEF G nBERBACEakBEE PEYePEnlF not ntr i o 2C 1o,

dd1eatingxzenecBhhodh1umd sRe6h@tography, recrystallization
ﬂetc.). For example, when compound (I) (or compound (I’)) has
an optical isomer, the optical isomer resolved from this
compound is also encompassed in compound (I) (or compound (I7)).
The optical isomer can be prepared by a method known per
se. To be specific, an optically active synthetic intermediate
is used, or the final racemate product is subjected to optical
resolution according to a conventional method to give an
optical isomer.
The method of optical resolution may be a method known
per se, such as a fractional recrystallization method, a
chiral column method, a diastereomer method etc.
[0155]
1) Fractional recrystallization method
A method wherein a salt of a racemate with an optically

active compound (e.g., (+)-mandelic acid, (-)-mandelic acid,
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growt h nethod (a VLS nethod and a |iquid phase epitaxy
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di ssol ving conmpound (I) (or conpound (1')) in a
éﬁ]t%&ﬁtﬁﬁiﬂ\aﬂﬂd,(drgriaaﬁ@mhalacidch(a$—mEbH?ﬁg%hylamine,
t ol. etc.. and .the like) at a tenperature of to .
b e ol e cHChefing sorutFonchgradine, Brucine
¢enperad Uermet, hingher itsh@epmattearrggr at8r&-0{onal
di ssolution (e.g., 0 to 50C, preferably O to ZC%% )

G ¥He 4 iPRe "eRi9dobPaFnéd degérafis af newhpalizhtion
{ﬁap(gg(fgﬂpgpqqgglﬁgkﬁ?%g Qiéhgg[ated, for exanple

y filtration an s an anal ysi s net hod of
3 heCloibtaal med uonmy seghoder ystal anal ysi s by powder X-ray

di ffract] [ ener.al Ly _enpl oyed. Moreover, as a_ )

nethogkﬁ%gﬂﬁgferﬁfﬁﬁﬁgatﬁ8g§P§§?aPro?i%%%BIWQﬁEe%F is applied

tnechariloaln fetrhedpagatophi 68l aAebpedcandi ikt i k& Od-a1
compound (I) (or

al.so he nentioned. The ¢rystals o )
Cco&ﬂ’ﬁ‘&ﬁn&o( |a’t-Ll)0yV §6ParAEdoPn the Hversteml enddquid
dHrRMetIR ,hQQr(Bﬁéﬁbméft§fm££p§§%@QP“8¥%%%§§E§§i isomers
'crystal o he present”invention as hrg urTiy,

1 gPrfdad top anehloalhggioscopiuchtys ENANTEE-OVM

turati.on. e fter a long-ter ervation
B BB B e e PR hr e i n
(steabiflaicttyrefhbycbystal Cseml sl supeisoridd), biwd 0gigal the

opertie e.g9., in,vivo kinetics (absorbability,
]g&%’r@@bt9&&?1ﬁ8?§b8FF§nWaE§EreY?%%B?Seﬁqﬁ%%my (€.g9.,

PEXRIESEOBuEEEr) , 8B4 i §n§x<§f$£@ié/ SBFHEBS( A 4., ethanol,
phar maceuti cal agent. [0159] Tn the present

SehPilcal PFERroOPARC el EFAEOPLE Rt Leranst fhair qreastiredicid,
R o e I e R
opiieailmespryerdevirce:(eSHHE HEXITAR600@bmandgt-hehki keor
e&%%%gk, a chiral column such as CP-Chirasil~-DeX CB
(manufactured by GL Sciences Inc.) and the like is used to
allow separation.
3) Diastereomer method

A method wherein a racemic mixture is prepared into a

diastereomeric mixture by chemical reaction with an optically
active reagent, which is made 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)
(or compound (I’)) contains hydroxy, or primary or secondary
amino group within a molecule, the compound and an optically
active organic acid (e.g., MTPA [o-methoxy-o-
(trifluoromethyl)phenylacetic acid],

(=) -menthoxyacetic acid etc.) and the like are subjected to
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The prodrug of conpound (1) (or conpound (1')) neans a

conpound which is converted to conmpound (I) (or
w@ormposnds (1')) with a reaction due to an enzyP@T/JP2009/058434

gastric acid, etc. under the physiological condition
cbadeheat i yhngehotyon tthatgivs & acgmondnshicth tihe ester

converted to co p nd (I r co )

RS | & I PO TCRDRFDLYSHE: ) dien cgmpound (D

%QWEQMﬁQuM@IQny f&ﬁﬁﬁﬁ&i£ﬂ$dﬁ%lc%ﬁﬁﬁﬁﬂdtﬁhb téfpound and an
onmpound (1" )) by hydrol ysis etc. due to gastric

omml@aléma@heveu xpind F Gt WRPefcaloih Aftd V@ rlcehol are
su%gjecgadtglc$ﬁdQR¥aQ§m§Jﬁ%ﬂﬁgﬂﬂgiﬂpgﬁ€%§%.%%tereomers of

I'ng an anm no group in compoun or conmpound
the' phitle aompoyhditdohealdeieat iwmponnghosphpﬁqt'avdab}’\ The

e.g. 0 und obtalned b cting a
GPAUFEFR SORBORRETTTS tore RONFOTT (119 Bl Lsomer of
tBlCosanoyhat bompo @MY aldiean hydrolysis or base hydrolysis.

pentélan1nocarbonylat|on (5- et hyl - 2- oxo- 1,
[91&idxol en- 4- yl) et hoxycar bonyl ati on,

tetfaEXﬁ%BEHaaQX}a(an@aﬁpﬁdﬂH' @vhnethyl ati 98, the form of

pi val oyl oxynet hyl ati on and tertbutylatlon etc.);
cmgmma&ad obt ai ned by subjecting a hydroxy group |n

conpo I ound )) t| Ay

aIkyI %r§5%8§pﬂgn€?%ﬁlon o:[boratlonggéhg ,9a can be

p@@@@@éﬁdebb@yBedlbyzéub@e&bf r@z@dw oXy goaupompound (I”))
npound & (or ,compound (' % to an acetyl atipn,

bp(a|amcef@’§|tat't éﬁatbimaplaﬁw?%t KR g%l B4 at i on,

succi pybabh @a, o%uﬁﬁéY&§§éﬁﬁﬂlfﬁé¥ﬂ6ﬁ“méﬂhod include a method
di met hyl am nonet hyl carbonyl ation, etc.); acoggound

odbtcaiyséd 1by zstbpactioy a %@l@m@m chm)thw ound
c(rl%)s&(a?ﬁl g@g%{ngrg}n ')721 59 af %‘Efééf%%%ﬂllzatlon from

ouhd obt ai ne ecting a
thar hexyk ghduphenlﬁﬁapound (1) (or conpound (I1')) to
an ethyl esterification, phenyl esterification,
[@&ﬁgéxynethyl esterlflcatlon di met hyl am nonet hyl

eSterTE%CaEk?Bta@&Y@h@Y&@Xfﬁﬁﬁhy'S@Eﬁﬁﬁéﬁ”(iﬁ| 1cally a
et hoxycar bonyl oxyethyl esterification, phthal

megtherd p.fcaméﬁmesan@@hysaizu@%eqi sBR o%lsé%p%:semrated
TSy PSR L 00 Y ELSUEN, SSLAYLS  componcs
dsd@&enényomb051tlon, pH, temperature, ionic strength, redox
state etc.) or the amount of solvent. To be specific, for
example, a concentration method, a cold removing method, a
reaction method (a diffusion method, an electrolysis method),
a hydrothermal growth method, a flux method and the like.
Examples of the solvent to be used include aromatic
hydrocarbons (e.g., benzene, toluene, xXylene 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-
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t hese conpounds can be produced from conmpound (I) (or
conpound (1')) y a nethod known per se. A prodrug for
waeoompasnds (1) (or conpound (1" )) may al so be POEIRIILIFS434
is converted into conmpound (1) (or conpound (1))
dﬂmdemyhfﬁimsmidemﬁtmﬂ)Auﬁﬁﬁdﬁsmie @ucheaQYﬂhasetate etc.),
desc in | YAKUH N no KAIHA SU Develo
ﬂg g?l%a1SWe ol ethsaglyn ﬁﬁpgcuﬁegogﬁl ete.

waﬂ@].g 3498, + A8 90, kLubltnsiked sb}lv@hm&“é SEETEN ond Odaﬁlnln a
Compound (1) , a salt thereof and a rodrug thereof
cg@bwtl% ehnpeurer (Mery aty = AL EHFeBA ARG (§-0-r 171 to

13 g@ryg LOeLROT fopﬁreWﬂ@%EePeE@EE§9§'V§|§eed crystal can

reviated as e conmpoun the present
alsveneioséd. [0162] The conpound of the present

i nvent,i on has a er.i.or adr ener gi,c ,rec or,

antag%%?st?%y% fﬁ za%iﬁﬁf%ﬁ%ﬁﬂ%%f the éo%%%unéamPl?h
vBpESERhL i ONEREEI0Bd | Sa s UD Wb aeithgda seleet steeam

adrenergi c receptor antagonlstlc action, The selective

maERadl endr gre PRt RN AY R 9T éthﬁﬁlﬁQ e neans
t%gzﬁsﬁ&%gg fanpe@ﬂo@ns@c@ométllq{eactlwty at |east 10-

or above for al A adrenergic receptor, and at
| east Th6- forvaalbbbatﬁdmwfnnttéd&éM%hﬁ? c isecépropxample, a

i nc he co oun n ha
n@ﬁ?%it%%%ezﬁ? energlggﬁggép or aﬁtgggﬁigflg ggt Srature
gkbddent emsetoa hhaod Prisguare nehirrd)ng sefzoeet maidingemethod

| i ke considered to be bas d o t e anta oni s tion
(BnzPRE ¢BIALLBEEPELROGI2 sEsPETy g special

gtereauRdtabat he @L@Sﬁ@ihé@vaefm |aprll_1cfi11(ép@>$1|a@%r epit@xy method)
prOV|de a pharnaceutlcal agent with a few side

aeﬂfébEsllF@163] In addition, since the conpound of the
gﬁ i nvention shows |OM/tOXiCity (e.qg.,
car otoxicity (e.g., human ether -a - go -go rel ated
gene PHERGrabhbi bkémpiyeamctf viig)crygiteddpheltiipndositsod include

(PLEESA o%cgggsg ékg&tgémpgﬂﬁgq % toxkcbg%pound (I")) in a
suitable solvent (e.g., alcohols such as methanol, ethanol etc.
and the like) at a temperature of 20 to 120°C, and cooling the
resulting solution to a temperature not higher than the
temperature of dissolution (e.g., 0 to 50°C, preferably 0 fo
20°C) and the like.

The thus obtained crystals of compound (I) (or compound
(I')) can be isolated, for example, by filtration and the like.

As an analysis method of the obtained crystal, crystal
analysis by powder X-ray diffraction is generally employed.
Moreover, as a method for determining the crystal orientation,
a mechanical method, an optical method and the like can also
be mentioned.

The crystals of compound (I) (or compound (I’)) obtained
in the above-mentioned production method (hereinafter to be
abbreviated as “crystal of the present invention”) has high

purity, high gquality and low hygroscopicity, is free of
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genotoxi city, reproductive toxicity) , drug-drug
i nteraction, carcinogenicity, phototoxicity etc.), it

weanwohg12eaf el y adm ni stered to a manmal (e.g. PCTDREOE)/058434

rat, hanster, rabbit, cat, dog, bovine, sheep, nonkey,
dadaBaretton evépradver ,a thevedrpound esfervaé ipneseder normal

invention is superior in pharmacakinetic

CQBSbF baBF 4 .%193 F et HOe B BT 64 S %5y e

c@ﬁ;@téﬁrfé&‘e&%@ LESEPIOF BRGNS0 datdpertibhe (e.g., in
conmpound of the present_invention is useful as a drug

viigp kheebiophydlasesbalpititeat mEft rgouddypaj Beéé}v@%éﬁawc
l u
e%%%gggigmﬁséffigégft gkéﬁ%%é{g%%m A 80 extPRHSEy useful

vi'ne, sheep, nonkey,
abumaphetwadeutbcabxagghe, (1) |ower urinary tract
giggsses (including all diseases having | ower urinary
[OF synptom as described in the follow ng, e.qg.,

overaghly@ebﬁggg@ﬁt §@é¢£ﬁh¢nﬁﬁﬂﬁﬂIﬂhehm&ﬂﬁﬂh@Sp@;nt means
interstitial cystitis, chronic prostatltl etc.)
toesr ageseyapt BRiLdayf P ReCTATNS M}@H@i Cinge PR,
#EEEQEMSUEQQHQMO UMPD§GUD}WQPQ1Uﬂ§ﬁC@HLE§éf§ﬁ%1%ﬂ|%@%ﬁnlng
contl nence, urge urinary 1ncontinence, m xed urinary
cenoontnehent edeenae e$SEIKQ 0 CRXFTIR @ﬂﬁreﬁ@ tdentlildfigous
[grlgiry i ncontinence, other urinary incontinence,
R ced, decreased or nissing bl adder sensation
et c. ) Theopdbaigugyspt etmgoeak (UNi nairy cetpeaml ( 0’ 5] aweans a

strea Sp [it rinar strea i t ,
OPPRIM G Bty FHTETEIL i SRR SE) ediF (GpRetnd (17))

Ml%ﬁeénkégéﬂioﬁtaﬁénio' aM oL &l ek Posd HOe®BIYi d,Oletc. under the

hesitancy) , straining aturination (or straining),
pﬁ?efrsnrphagldalbbbnﬁgté@n termiaatigmddrady etthat 1s, a compound

Sal LU LERRSHPL B aare el oo

A-ctur |on darib S ue to sexua
én&@ﬁbt@ur521ﬁaﬁnbﬁL padncty@@ArhydxbLgﬁﬁﬂs ajrd .rrarey compound

ISRCERRS S st BRAB B b ) =
9t 3k1Qr gan . paiB ©b gastric acid, and the like. A prodrug
of compound (I). (or compound (I’)) may be a compound obtained
by subjecting an amino group in compound (I) (or compound (I”))
to an acylation, alkylation or phosphorylation (e.g., a
compound obtained by subjecting an amino group in compound (I)
(or compound (I’)) to an eicosanoylation, alanylation,
pentylaminocarbonylation, (5-methyl-2-oxo-1,3-dioxolen-4-
yl)methoxycarbonylation, tetrahydrofuranylation, .
pyrrolidylmethylation, pivaloyloxymethylation and tert-
butylation, etc.); a compound obtained by subjecting a hydroxy
group in compound (I) (or compound (I’)) to an acylation,
alkylation, phosphorylation or boration (e.g., a compound
obtained by subjecting a hydroxy group in compound (I) (or
compound (I”)) to an acetylation, palmitoylation,
propanoylation, pivaloylation, succinylation, fumarylation,

alanylation, dimethylaminomethylcarbonylation, etc.); a
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| ower urinary tract pain (cystalgia, urethral pain,
pudendal gi a, vagi nodyni a, scrotal pain, perineal pain,

w@edogiiz12phi n etc.), genital organ or urinary tPELIP20649/058434

syndrone (cystal gia syndrone, urethral pain syndrone,
qmm@@m@dlgbaa$yedrbpesubag¢tmmgsynﬂmﬂnﬁgdsqnmw@ imabwmpound

synd{ Wg ha 3tdfg|n g%gggggg JFlVI%HﬁaIn rggﬁ (e.g.,
aﬁ)b%ﬁr%@hd%béQYﬁé@C}byV@u]@j@@@ﬁ{ S el 8k y 1l YMJup in compound

urinary tract sy nPton1suggest|ng bl adder outlet

@bst farccosrosne. |1 bler@% ethrol jaisdsi Gl qaidionar phenyl
e[%%tmﬂfc%tt%ﬂ) @ggb&; % 1es£§21ff§ g c di seases

for exanple ete ulrn depen ent di abet es,
dﬁmﬁhﬁylamauwmbthaﬂleaSerdfabatlcnre@lvmﬁmglgxymﬁtﬁ&ﬁic

th bet th t
RO RREe By PR TS cefeds 1t (RLLSS,
gimaﬁmlo@ql @st&@wabadyaﬁun¢54.1@@t1aﬁd_gr@x¢+_k,e3 did:2)len-4-

central nervous system di seases [for exa
gle@@ft&ﬁwécer%@as egyc:%@haxyl%fé%lrwyﬂsethyl

| n i sease,
Creutzfel t- Ja%gg ?gé %SH§§§§2§$op§?€ fateréﬁhe like. Any of

tdod sy asmsvo(uAuS) canHort pngtionedhbérem, catibatd (L) (or compound

opat h Ie sclerosis etc.), nental diseases
@23 %y P?ggﬁge PSWHdEEFe§§ron mani a, anxiety
neuros&%wo@b&qsibrecﬁmp@uhﬁlVE ney esinpoupdni(@’ )) may also be
di sorder, epilepsy alcohol dependence, drug
&5 SRRIVEEY edanRFBUSORRNIRY Silat ©F SiegEcaRs) |

ARG MRl 08Y6H eRRY BbAdi BeEM OUSu SR eé@'%s@%és%‘%lbed in
faint, addiction, low sex drive etc. ), disorders such

TRRBH alo ﬁéﬂﬁaﬁ§Usy§§§ﬁigﬁmepér@%h%h%¢m¢@ﬁm&#0als Vol.7,
i SO I ea u S I r.ai
SR U a8y B3 TP okt P, PO hE e Ry o
SNy function, disorders of autononlc nervous
&ﬁfction, abnormal ity of autonom c nervousfunction,
iplfash injury etc.) / nmenory disorders (e.g., senile

dementdahpodBesicy, aeggmtomé@ébﬂraﬁ@r@%r@dﬁw Yhereof, as
cerebrovascular di sorder (e.g., cerebral henorrhage,

wedrle@salcomaPuRdt i 6h) and Sabt | Fheremid Ay IR BI thereof are
Héygﬂdé§%€ro%oﬁH%E%9§ely abbreviated as “the compound of the

present invention”.
[0162]

The compound of the present invention has a superior daip
adrenergic receptor antagonistic action. Specifically, the
compound of the present invention is a compound having a
selective oip adrenergic receptor antagonistic action. The
selective oip adrenergic receptor antagonistic action here
means the presence of an antagonistic activity at least 10-
fold or above for oja adrenergic receptor, and at least 10-fold
or above for oy adrenergic receptor. Since the compound of the

present invention has a selective dip adrenergic receptor

antagonistic action, it decreases a blood pressure lowering

effect and the like considered to be based on the antagonistic
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asynptomati c cerebrovascul ar accident, transient
cerebral ischemc attack, hypertensive

wepwepdhdpat hi a, bl ood-brain barrier disorderPCEIR20)9/058434

recurrence and sequel ae of cerebrovascul ar di sorders
éetgon oreuriad chy NpEEBE ORI &ly; SYSPE OISy . SUMBEHNR  the

gg q; f rders of dail Living activities etc.
m rare ner v §F€ﬁ1ﬁ§ﬁ8¥ 6ﬁEtFénCQFFé?eB?Qlﬁob@%@%Fde a
M%ﬁﬁceﬁﬁﬁd&sl @’gerﬁl sardes @eyabngemekily:of

@ §£]gulat|on ability of brain circulation or renal
| ation etc.], sleep disorder, (4) gen|tal

| nsuf fi. i pcH 1A e%iﬁ%e[Eg ?ﬂﬂghﬁd Ins&gf%%%@%cbnventlon

dysfuncti on, dysspernla e genita

Htoid ,1ob)t qgastintgi r("ees_yt.l,nalardmseaﬁﬁélﬁfo(eﬁ?(am&nan ether - a
Lrritable |nflannatory bo di sease,

d
ulPCer &Y i V& f%%ﬁ# e dH CHoRF)s 1ahdedservaBréiwakyd y

dreaspho lgasitddstiiss, Pg,astsr;l Cabheert8keelt fAUSREL DY WHARS ¢y,
ositive herical gramnegative bacteria (e.qg.,
?ﬂﬁkﬁﬁ r FYPSPAUSEAVE, LRBLEETYE) caffeegdrug interaction,

9RYHSAY gheebdBLioyIPeRsi féoeé:@q&ea'sa%eﬁef
pancreatltls on polyp, hiasis;
FEHEY S sines, tﬁeétmemmaéeﬂe gttuammsaalraﬁelhamster, rabbit,

t ip |on diarrhe bor borygnus etc.],
(%%# %ﬁ%%a %%y %r aPrePa? 6312% ‘%% exanpl e,
al |l er gaioc:eplviem,t tae compouediyf tilse Lg@ééérﬂd Ntresddtidn is

al |l er, %p klﬂOSIS anaphyl axis, dermatitis, herpes,
HEE %é\ 8ﬁ@ﬁF?k%neE£%%cf%F%t40%?59¥ﬁﬂbkkkﬂyn/Clearance

eQQstQperatlve and posttraumatic inflammation,
re%{e55|on of puffiness, pharyngitis, cystitis,
g|t|d|s i nfl ammat ory ophthal m ¢ di seases etc.],

7) O rehr ath di.seases.[for ex rheunat0|d
grzhrﬁ%gga(éﬁrgﬁlc SSEEPSFglérFﬁ???ggy antRgPRiFTaC action,
t@@f@pm&ngndrbéuhheopﬁengm&IimﬁenﬁmﬁmHMHNUEﬁﬂﬁl abner g for

‘ rowt h sf cells, bone fracture, bone refracture,
St BSRRAYLRELS 0%F ebbRAFBeN bs¥fe AU Behcadranergaseeceptor

askgicdanyeal dt b8asas ti€ Uhatmd 1 Ssuedest rsidon , hamster,
onarthr05|s def ormans and simlar 'di seasés théreto
r p@ T, cat, dog, bovine, sheep, monkey, human etc. y, for
example,
(1) lower urinary tract diseases (including all diseases
having lower urinary tract s?mptom as described in the
following, e.g., overactive bladder, behign prostatic
hyperplasia, interstitial cystitis, chronic prostatitis etc.)
storage symptom (daytime urinary frequency, nocturia, urinary
urgency, urinary incontinence, stress urinary incontinence,
urge urinary incontinence, mixed urinary incontinence,
enuresis, nocturnal enuresis, continuous urinary incontinence,
other urinary incontinence, enhanced, decreased or missing
bladder sensation etc.), voiding symptom (weak urinary stream
(or slow stream), split urinary stream (or splitting stream),

spraying stream, intermittent urinary stream (or intermittent

stream), voiding postponement (or hesitancy), straining at
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(8) respiratory diseases [for exanple, cold syndrone,
pneunoni a, asthma, pul nonary hypertension, pul nonary

W booofri243 pul nonary obliteration, pulnonary  PCT/JP2009/058434
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sarcoi dosi s, pulnonary tuberculosis, interstitia
lprmenmbmla (@ | $tcosirsing) -addrmimespidrately ngi SbEes8rminal
fg%fgf c ronlc blltqgat|ve pul nonary di seases,
olg * (0PI ST Fdiote Sy tPM VSEREECPE otigsidual
mslea,sqsosmmustuﬁfﬁ@ﬁ QU bh13eR%es )dU%yﬁl?teMt QEEQ% Osexual

virus, influenza virus, herpes virus and
THRBIILTSE | (Vi3 o idi-s 49682 lhdevaeral hntrarious

th seRsBfen&eXad 1Y - Bt el di56836%,- § rlnl olapse
2P Bet golap

neunoni a, hellcobac pyl ori inif 'ous dPsea
E@Qﬁ%ﬁfﬁr@: qugaﬂlenaﬁtem,odymbaseaem )t ubentukdséBgan pain or

| i occal i.nfectious dise acute
V|r 1%%%%%%5%4? Pt & ng%ﬁgeﬁay Hﬁﬁgﬁﬁ?glﬂ?ﬁn'AlDS
puﬂﬂnﬁuﬁgiaﬁ;vagﬂﬁﬁd@@ﬁaa s8EP8hS, pSCRSI BePIANLS, 'pain, pelvic

septl ock, endqtoxin shock, toxic shock syndrones
eCt<-‘( “10) %&Hw?@gsoffﬁéfl 8% aRBlLBarpr FEAEY, DAL asyrdene

@Hygﬁémgﬁkﬁﬁﬁwkﬁﬁﬁﬁﬁ 9%@%%&&1pr§BaE#ﬁdféﬂ§ec%udendalgla
pancreatlc cancer, gastric canhcer, fung ca

QﬁQRﬁwﬂVaﬁﬁﬂﬁ%'S&@dremeeaﬁceotalepaah syndesne angdrineal

&y. op odenal cer, head and

negﬁ 8%ﬁ%§§% 2%%g§co$ ?ﬁes¥ongu%e ﬁﬁ%rghx FHAcIp  syndrome

SWQQﬁayaﬂg daweerpr;nhrglﬁrhuﬁvﬁysSﬁﬁ&ﬁﬁwﬁWvaéEHbﬁﬁﬁﬂ|bladder
cancer, .small cell- lung cancer, |jver

g LR i B8Ry BERFLr SVHP et DasRatting diasider

ctaneer openderktivhakteantepo1 ¢anes! QEOEE@hﬁ%%r%pe inary duct
cerV|x) , ovarian cancer, urinary bladder cancer, éiln !

ULt oEe) H@ﬁaﬁ@?oﬁﬁkehallgnant | ynphoma, nallgnant
| b
(78 ?ﬂ%@%ol '&yfﬂlsga‘s@ for ggrraéijpenl abegtger%e{? Tngyiing

vascul ar fi FOHH osarco
deprocenicn d@hbbubeoddlme’osd: SorsEl TedE, orépasiatfetic

<BAERIE pousd B Co ] g, brous
ekicposatmpatreti HLabdsé LB SrHicd NGOREENUS, benign prostatic
n9gLegblastoms,  ost egsarcomm, chondrosarcdma, “cancerous

(3) central nervous system diseases [for example,
neurodegenerative diseases (e.g., Alzheimer’s disease, Down’s
disease, Parkinson’s disease, Creutzfeldt-Jakob disease,
amyotrophic lateral sclerosis (ALS) , Huntington chorea,
diabetic neuropathy, multiple sclerosis etc.), mental diseases
(e.g., schizophrenia, depression, mania, anxiety neurosis,
obsessive-compulsive neurosis, panic disorder, epilepsy,
alcohol dependence, drug dependence, anxiety, anxious mental
state, emotional abnormality, cyclothymia, nervous erethism,
autism, faint, addiction, low sex drive etc.), disorders such
as central nervous system and peripheral nerve disorders (e.g.,
head trauma, spinal trauma, brain edema, disorders of sensory

function, abnormality of sensory function, disorders of

autonomic nervous function, abnormality of autonomic nervous
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mesot hel i oma, tunors such as | eukem a, Hodgkin's
di sease etc.],(11) circulatory diseases [for exanple,

WO B1Sronary artery syndrones (e.g., acute PCT/JP2009/058434
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nyocardi al infarction, unstable angina etc.),
fpecitpber alvhapleshakndbsyreict i on, memynaudl sorticseas@. g. ,
er, di sease; restenosis after coronary-artery

Buer r
SeReEVEREEDA . per I SnBOLS TS RIRTARA AT Sy ete- )/

RAGLePaAsSEN16PTEA orddir estd Onale £a5 -0 mend a0, O rebral
(DCA), stent |ng etc.), restenosis after
B

ioépsraigrarndr Yhoypaks ap@ritiwnias eut civlls cafttion thereof,
és?&%%gﬁQEignCQQQQE8QQQ§ﬁY$FEﬂéE%é% évn%réﬂéygﬂﬂuée%%%rgl
0 t er per arter Y,

ypass operatiron 1n ot I pher a )
iissthmitcatardkachdpsebsesite. shgephalcaraditala, blood-brain
i_nfarcti.on ) ocarditis, intermttent

DR A I8r CAOPBROCT acahar | | WESTURTONES @ U R Sitn

ceeeBrovabbanascheresdsret te)g. Caidliagl famgHs( ageheal
cardiac failure, chronic cardiac failure acconpanied-
SyyOESRgesEHBAFCELEE T AYIRRIES , Riotredarofof daily living

ek e icp theonhosi I QR,:
R BeLans vatt hnreuLEat MEPRRES Sy R hion, aster
brean bxangl eesheddacheusmyr aiimegrdweuret gitarcame: 1g&lyv o€
vi.scera ain ipcludin stalgia etc.], (13
RS ERRE s eRCattyror Wl Rk bt o soned,
csysuerttohupus. &f yshespt @Bitsrdse] er oder ma,
polyarteritis, asthenia gravis, multiple sclerosis, ,
(&) ogPBATE L sYREMOMECL BRAR 11 3LRF SR as P et J WPl Ergnale erectile

d @ﬁhh@igh§eé§§§ﬁé§mga; hapatd tc%éli(ﬂgwli%@;mﬂre%&c etc. 1,
epatitis), cirrhosis, interstitial hepatic diseasées
(&t copstreshtpantneit desersensks ] expnp Ysandgdttiable bowel

s&hﬁ%gﬂgin?n%@éﬁﬂé&oﬁ?hﬁéﬁ%ﬁi$£§2a§%fLJI éﬁ%%&v%e%%hitis,
I SEases [e’g., nepntitis, glomerul’onephritis,
Cgbanesutibsebsepsalsnoreadl tf ald L6, dawtonihdis,c gastric ulcer

m croangi opat hy, dialysis, conplications, organ |, ,
GFs or 8@ﬁ§egn%VuHFﬁ@SﬁeB‘Fﬁjo’b’a‘fn¥i}hefo’yparjacﬂréﬂ Jegative bacteria
di, ghet he1nephEepak Yy ebs: letd 17) pidacrd nardieseases

([egg?, Addison's?drg%ase% %%SHV%Q S syﬁ%?%%efﬁe
PRECEABEYPBRENY pRi ARFgS Al ddstremiiameaaptjageal ulcer,

pancreatitis, colon polyp, cholelithiasis, hemorrhoids, peptic
ulcer, situational ileitis, gluttony, constipation, diarrhea,
borborygmus etc.],

(6) inflammatory or allergic diseases [for example, allergic
rhinitis, conjunctivitis, gastrointestinal allergy, pollinosis,
anaphylaxis, dermatitis, herpes, psoriasis, bronchitis,
expectoration, retinopathy, postoperative and posttraumatic
inflammation, regression of puffiness, pharyngitis, cystitis,
meningitidis, inflammatory ophthalmic diseases etc.],

(7) osteocarthropathy diseases [for example, rheumatoid
arthritis (chronic rheumatoid arthritis), arthritis deformans,
rheumatoid myelitis, osteoporosis, abnormal growth of cells,
bone fracture, bone refracture, osteomalacia, osteopenia,

osseous Behcet’s disease, rigid myelitis, articular tissue
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(18) other diseases .such as (a) transplant rejection
[e.g., posttransplantational rejection,

weompusamspl ant ati onal pol ycythem a, hypert ensPONJRR0QEI58434
di sorder and/or vascul ar hypertrophy,

d@i@fﬁc&ﬁﬁs&gf@Q&bﬂ&h&@&ie de€orhanébindbabmibbit gisenses
characteristic of blood and/or blood conponents [e.qg.,

therake et 7in pl atel et aggregation, abnormality of

(8] VE&e oo & defargmbids tforeakangesentolld benloocyt g
adhe3|veness i ncrease in blood viscosity

p@@&&@@¢4WHﬁS£tmvasG&ﬂﬁpnﬁéW'8§P§rt§ﬁ§épﬁnuﬁélﬁ@ﬁBF¥t|c

sc u
8@%£¥&§%@§ﬁ%§§“§ﬁ% Fﬁg%gﬁége gggﬁoggg? E§2b85d051s,
pgymemaiymﬁubaheumﬁﬁms [amge;sthtwadtEnﬁ@anSévdéillCOSlS,

L8521 LA SORLL00 08l SPUOMEL 00 5 S LAY OTBuc v
pSYREROFR, AP ad &5 Orgaiyplealcanse (e. g., prolapse of

anterior wall of the vagina,, prola se of i nal apex

(P ol mpset Bupokieaasas viallVy ot @gﬁﬂﬁ&s Hﬁﬁ?ﬁ §8/ oF 1TUS’
'EESEH?%SéCdﬂse%gggﬂddE $&4 dM@@éioo%gﬁﬂslSlﬁEQhéﬁﬁgdv1rus,

e normal position due t o 'weakened peIV|c floor
hmapelsevileu@ and ettalligreol askedtteip dndechdorskefsepass.

kel
bﬁg%?Fh@fslngﬁﬁses ,déﬁégsﬁ%fm %ﬁu@ﬁﬁ&ﬂ%ﬁ%ﬁ%m&Fgggsgéseasesr
cbkeifgii ?h@ﬂ&%ﬁh.(%%ﬂiﬁoﬁadﬁﬁﬁ@n&man dinfeate omtscdipease,

ot I i
sysﬁﬁm@gs?ﬂéggfaggé%%éﬁggge Y Eégy%%%i%31%ndlnvaslve

895§ﬁgybhbgééyninf@@%&Bﬁ%fﬁfgéésés, @@hﬂ$ Saa3as cdeephalitis,

onnmental and/or occupational factors
acadeabaohedlgbrm@@lnqnﬁkﬁkﬁar§¥¥RSLﬂﬂqgﬁhﬁﬁﬁg?Swaﬁeptlcemlar

infrared ra ay tit | tc h
“5Bsirn. SpPela T35S ot i i) SERERDAELC ghockl) roxic
shbbkchyﬁarcméategde]syndrone (j) sudden infant death

(%%?dgancers [for example, primary, metastatic or recurrent
breast cancer, prostatic cancer, pancreatic cancer, gastric
cancer, lung cancer, colorectal cancer (colon cancer, rectal
cancer, anal cancer), esophagus cancer, duodenal cancer, head
and neck cancer (cancer of the tongue, pharynx cancer,
laryngeal cancer), brain tumor, schwannoma, non-small cell
lung cancer, small cell lung cancer, liver cancer, kidney
cancer, biliary tract cancer, uterus cancer (endometrial
cancer, cancer of the uterine cervix), ovarian cancer, urinary
bladder cancer, skin cancer, Hemangioma, malignant lymphoma,
malignant melanoma, thyroid cancer, bone tumor, Hemangioma,
vascular fibroma, retinosarcoma, penile cancer, solid cancer
in childhood, Kaposi’s sarcoma, Kapési’s sarcoma caused by
AIDS, maxillary tumor, fibrous histiocytoma, leiomyosarcoma,
rhabdomyosarcoma, liposarcoma, fibroild tumors of the uterus,

osteoblastoma, osteosarcoma, chondrosarcoma, cancerous

mesothelioma, tumors such as leukemia, Hodgkin’s disease etc.],
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(k) hiccup, (1) diseases causing palpitation, vertigo,
heartburn and the |ike. [0165] Anong these diseases,

wo b@oasnpdund of the presentinvention is partiPBCl/aR20§9/058434
useful as an inproving agent of lower urinary tract
(diiseasesusdtbrasdhypesact [ fer badgels, tawess aorionary artery

i nconti nence of urine, prostataonega d the like, as_ .
SXBFFCRES, (6r Bg (BT T RAE GHIN 1S S1IGI T eRy e toPLe angina
ckhese Lavwephdrinasycérast sbseasesion) HLpRAYIOMisease;

conprising the conpound of the present invention may ,

Buergay ofissafed peeperetivmiiai rareoter tegadatervention
I ( u i Sl f | de

FR et B R S R R L

dameécthenhkilkeordnangenthé oectdiey pfRpilyl atientamg etc.),

treat nent of thecgéesent i nventi.on can be praoduced b

T8y BBV ENEF BRGI CYETROLY 1 oS ek dnR e, B Ty -eorenosts

aeneadi R e rgbAnUbAL (QRgidgbiet ¥ NEh&pdidigy, stenting etc.)
sterilization, enulsl?ication etc., in accordance wth
oth&YPEFM OPSERBIPR epar AERoR R MNP RIEE L Yeorl SAhe™LC
c%&%gg%tHggeggeéugg.@h?rﬂ285%§dféﬁ P eparatdOnsndi®a etc.),
exanpl e, reference tan nmade to each of the itens in
myeerdl tpsi, nthpeesitoenphat aediecat ter, prapmaat ilofaroyion,

t he Japanese Pharnmacopeia. In dition, \ :

A EFAPICLonBr ot HE. Bt eBrRoT AN TO e b 1 Sl acegat tuze
(aRf@ e cabigli abnedi I ek epseh poepar @it die € ofd bl i gawmpanied by
actlve.ln?redient and a bi odegradabl e pol r .

COBFSSHAGN) ThBTEREERThRd PEPEEEES p?%paafr?g?#%?n&&mt&ec plaque,
t%&QQME%QSaCEgﬁngQnEQOEheh?ﬁé@@§n§§§§rﬁfﬁﬁﬁﬂdb; hypotension
JP-A-9-263545" . [0166] n e preparations of the

girmedent i nvention, the content of the conpound of the

LAl B0 LR, R, S9RONEL G, 3 e LALIR 0
geriefier ablsye@al paih0¥nbyudehghtystdleipreferibly

(13) autoimmune diseases [for example, collagen disease,
systemic lupus erythematosus, scleroderma, polyarteritis,
myasthenia gravis, multiple sclerosis, Sjogren’s syndrome,
Behcet’s disease etc.],

(14) hepatic diseases [e.g., hepatitis (including chronic
hepatitis), cirrhosis, interstitial hepatic diseases etc.],
(15) pancreatic diseases [e.g., pancreatitis (including
chronic pancreatitis) etc.],

(16) renal diseases [e.g., nephritis, glomerulonephritis,
glomerulosclerosis, renal failure, thrombotic microangiopathy,
dialysis complications, organ disorders including nephropathia
by radiation, diabetic nephropathy etc.],

(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,
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0.5 to 20% by weight, relative to the whole
preparati on. When the conpound of the present

WO peoensizah i s used in the above-nenti oned PCT/JP2009/058434

pharmaceutical product, it may be used alone, or in
Quipdxtdi omdarh andsint ablseulpllahypeedtbpal| Ygassertabl€s-host
% % 18I, for exanpl e, excipients (e.g., starch,

ose, éﬁ r‘ose, cal cium carbonate, cal ci um phosphate

gh)c. ébndmmukmﬁy'h%.@har%h@é%ﬁst@%agkebQHBH and/or blood
carbo neth cel | ul ose, hydr oxypropyl cell ul ose,
i %éil | ruIe@EERCEIGi éna@ﬁategetaawregatlon,

éEHd@ﬁémﬁtJnﬂfwgf ﬂ%%c?%% He Egﬁgbfiea at e ﬁ%%ﬁ%ﬁéhrl{i

aci d, magnesi um steara C|un1s
kﬂQKQCYﬁﬁ:ﬁdhﬁﬁymanﬁgsgelgcreeabcnunblood viscosity,

IceI ul.ose uents (e.g
ég%iﬁy%gﬁﬁl Hj e@ﬁcg%arpﬁﬁgﬁ8ﬁ6§rcﬁ&tgéTmﬁ%eéQ%m§l¥ﬁ&F|¥nemlar
dmﬁﬂamﬂhaﬂﬂd|1dﬂravaédula!e§oé§ugat1§nS&ﬁ%&f&%§rfot

r servatl a colorant a fragrance, a sol ubilizi'ng
ple; iy, §|FVe?tCa buffer, an isotonic agent

@ydﬁ@éﬂd@iclHggea9¥sogg'?arycffﬁgggérlétdfég}é%r,

fornulated into the soli eparations such

Qﬁﬁﬁﬁ§@§naﬂlﬁ@xgﬂaﬁmﬁesengpmﬁbtee$l$abhyﬁterdmyﬁmﬁ(ﬁbvarlan
arations suc

e h d
Qf?LnJ ecti’ ona%%r&’ 81 glﬁh g ST hf St ered %{fl‘efry Rlvic organ

pparlepiser dkl. . Iprbhaﬁséasﬁ aht$eCét OB o &fty ahldhina,
l:;or par ed. f{t can Iso be adn1n|stered as a parentera
et Fol 369&5@ a@reiir sPraleese( 8fg postrriaruyedilant vagina,

pRuhepkanegustcehganLor) *Obﬂﬁefnﬁfggéégkewﬂéref%ﬁgf is

preparation such as inplant agent, granu
P&d 2pPred ifrem Fhaungr@@bhpoastsmmum Wadcelmaei ek eric

AlRLRAL8LC(L . gnd | 5#%ik§roi ggkaFor e§ﬁpg gfie],

produce an |nJe tfon

(dmvéﬁtmehlcsdpse@aesd[en@o aMEImuu%MHbmﬂﬁyxﬁmﬂ ORsoriasis,
Egge%her §%th a di spersing agent (e.g., sur f act ant
PSUCATHE T n 80, HCO- 60 and the |ike, polysaccharides

(sticbpasheanbexyeshydeefd | 05 &1 M %k@ﬂ%ﬁtﬁyperten31on
hyal uroni c acid and the i polysorbate etc.

dpPeespvEEfver (e. g. , nethylparaben propylparaben
@5Coioléﬂyhé@i@&i&éfy&fggggeéE%élg., Menuel syndrome,

tinnitus, gustation disorder, dizziness, disequilibrium,
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,

j) sudden infant death synd&ome,

k) hiccup,

1) diseases causing palpitation, vertigo, heartburn and the

[0165]

Among these diseases, the compound of the present
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sodi um chl oride, mannitol, sorbitol, glucose etc.), a
buffering agent (e.g., calciumcarbonate etc.), a pH

wa@adjaasens (e. g., sodi um phosphate, potassi um pPOEDIFa0E058434

etc.) and the |ike, whereby a practical preparation

iwventiattisopars iohtl@nied uskiuaddist banimpoopougdaddlt of

j 'qggxsed t.oget.her, with a vegetable oil such as

%%@%%e cnq%r¥xﬁé%%§I&HgﬁgsﬁﬁesPF_eaﬁrhﬁpﬁ¥i?ﬁ%%?t¢%QQQﬁrr

s tde @ \phiospiolingch tSweh cas okkegi-t Rin Eﬂgsiaﬂ@o&l&%@W Und the
m glyo

igggun}chain fatty acid triglycerlde e.Jg.
ot WD Gisvé &FY6i F9rstBpeRspphviaripract feeatment of

ﬂngggnjdwéﬁ(ﬁg@%@f&hgrgegpgxg@g%gg.or t herapeuti c agent
of the present invention can also be used together

wi t h &t Raepgiratiecegompal saggntie. compouyd whi cthé Soresent
M ; ine ith the.conpound of the present
R, TerB: Aalt 6F BPEAR EPer 7P eant o et e powder,
pEmilegt iteb létygrapsaledesrabeyf ot kot dgrakild AISY and the

f.or the prophylaxis or treatment of other |ower
H}?ﬁ%w ﬂrléi@tl i SH55e8S( FREMRdI FYUARYORI sEtRCHI mndh the
Syt om represented by | ower urinary tract synptons) ,

adrenal i ne al recegtor bl ocker (e.g., tansulosin,
ur api @0 29RafLt prrdirhe BrPPEVSR L s dox azosa mere fafz ddien present

; " ~anti-chal | 0., OXybutynin

ko ce B PREAEEEE 7 P SRS aprion, for
Sxempueri kéentiiogpi kneebing) deramdl seddis, theyeaftiell. coating,
ék, NK~ 1 _receptor nt% on%st (e.%., aprepitant, .
cggé&ﬁggﬁFPHLYég%gi? g?%.}?“a%? nal Hhe FP5EdEsR ofith the
faganbst the. grepsohabedr 08, baM AdB:cKRP- 204, ? ]

M- 246, CL-%16§43 etc.), TR_P{\A{JJ r‘i‘é%éﬁor%g’éoﬁ?ggfp%ééé??lm of
SMEL| RPPENEEBRERCE L apEEPRT 3 P eparBel erasg.e),, rE¥eVlence can

peeRERLOE aaL agonis e, - 7054 %” 8243 etc. ),
Bot ul i nug tgoéﬁnggr%%éér%%%sn%.%%eg [E’%Dlefic&. %,es Tor
pagrspakihécal preppratiagonistti{e. taparephedtaiacopeia. In

<ot ot oo, DABEELAE DYLEEL LR SIS o ey 1o
fermu).ataar adtenal snetapiakerd I U tOfp SURSIANEBntaining an
noradrenal i ne and serotonin uptake inhibitory
aggbggaﬁegr%g;%p§ and a biodegradable polymer compound. The
sustained release preparation can be produced according to the
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,
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dul oxetine etc.), tricyclic antidepressant (e.g.,
i m pram ne hydrochloride etc.), snoboth nuscle

wariomnbemt (e.g., celinmeverine hydrochl ori de ePCT/JR2009/058434

femal e sex hornone drug (e.g., binding- type estrogen
hyBEeRBpIoPpy]l @siYibdset ccyysared e IdekaulE2e, Agégtnioracid,
treating djabetes Insulin preparations.(e.q., aninal
GPhaGin BPEREIAL] R SR T 1o CHETGoRPE gP 8-
s$WhPecPaRcHeanaghtBRini Bsubiarpf eparali@nsteypibesi €8lc etc.),
by a genetic engi neering technique u3|ng Escheri chi a
désintegrany®aét: gi nseAalul marhsomahhye ceildelrssul FALC

frag a, derivati I nsul 13 1(8 9o 2 tea1
R R o e o Foren R o PRdur o8 e
saensetevcty {edgif qeagredazdns Mydr eclliddives, (e.g., a

tr itazone, rosiglitazone or .its | eate, JTT-501

el hss St imtes e LEEE Yauo T ProErgTIeEiol P

sellGb) 1idi 8k u@g&ﬂas&@ﬁhi&im&x & Buffeagl iahoseptonic agent
m g

acar bose, itol, emgljtate etc.), biguanides

ete-y. anphehe obikpy PEITERHRATY MAGIAS efE. pan be formulated
.sul.f opyl tamless gldRend amide, les,
léllﬂgoc?g%i gé;fééh %?%?%%%%%e,é{eol azsa% de, acet ghexa?r%agg, =°
ggkyclepyr habtets gl cappiké¢slestat . )omniditot Hére ildsidn

secr et agogues (e.9.,.re linid senag] i ni de, o
SHRPPOFLAPas Srer: &t it SRR Sigar A GrpSp saministered
orategl bhi gerehtetal By pepin dyispepisedasejkYtinhi bstpreferably

(e.g., NVP-DPP-278, PT-100, P32/98 etc.), b3 a gnis S t
pErepgredeL- 516793, 2 1SR 585 PETRP IS CFEI367, 2ARagBY 7oAt aden
f%%4géﬂgcﬁﬂCa&miﬂﬂ¥£t@tf&@nt@I@.ﬂfﬁﬂhﬁaﬂﬂéﬂﬂﬂdﬂﬂ(ﬁﬁbcutaneous,

etc.), phosphotyrosine phosphatase inhibitors (e.g.,
orgaadpr Acidtein]ysctidmcobeogedelid nudnagiatdres EEcy. as
.gl ycogen phosphar vl i nhi bito . N
O 8 SR B B RO SRS 4SS | HRT BT T brit it dgde s SP™ =2
seispehsiSElIndsoHe ubt ke pcosetmeatt antspor teerd tihehilbikeor s

&F.g., T-109 5 etc.) and the like. (3) Agent for
[.ﬁ@.ﬂ!ng di abetic conplications Al dose reductase

i nhi bigt,er §xéﬁ}fo9e; tol pestate HpPald-psdtaton,zehy ehlound of the

zopolrestat, fidarestat (SNK-860) , m nalrestat _
present invention is prepared into an aqueous suspension
together with a dispersing agent (e.g., surfactant such as
Tween 80, HCO-60 and the like, polysaccﬁarides such as
carboxymethylcellulose, sodium alginate, hyaluronic acid and
the like, polysorbate etc.), a preservative (e.g.,
methylparaben, propylparaben etc.), an isotonicity agent’ (e.g.,
sodium chloride, mannitol, sorbitol, glucose etc.), a
buffering 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.
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(ARl -509), CT-112 etc.), neurotrophic factors (e.qg.,

NG-, NT-3 etc.), ACE inhibitors (e.g., ALT-945,
wereagetine, pyratoxathine, N-phenacylthi azol i BOT/JP2009/058434

brom de (ALT-766) , EXO 226 etc.), active oxygen '
[scagengers (e g , thioctic acid etc.), cerebral

vasodi | ators . tiapuride etc.) and the

AntlhyﬁérPF%?@%%?%t%%e L%ﬁ%ﬁ%ﬁ?%ﬁﬁﬁa ﬁLFEItP%Ssent
ighehestar ebn synthesd suddd togdiamastiat fbth%‘ﬂ%%ﬁ:&bb@utlcal

| ovastatin, atorvastatin, fluvastatin, cerivastatin or

agkaits.salt (e.g., sodiumsalt etc.) and the like),

Squalﬁ”?;?én&ﬁféﬁ ighﬁf§éﬁwéicgoﬂﬂl e%é%gﬁ%nﬁ%%n@%mpound of

havi ng | yceride | owering action . g.
thezaﬁsebeate;mzdamh@matleer&rrefﬂttmatlegleoﬂljmo:feimrrmeel to as a

S B S T At g o

(enahapht| fogem@rpkopﬁylaﬁlsartgt Gilﬁé‘éﬁjn[ériﬂ Fniagen dower
(e 9., losartan, candesartan cilexeti| etc.), calcium

ué?naggntgeet(elgeasefﬁni( %ln%uaffe&au%%?@searﬁaa@nﬁu Re, e symptom
r%p%%%e%@ea niéﬁég Bffﬁaﬁ%cagﬁcéﬂéyﬂﬁ¥ a%%i%%%llne ol

ARYi 6 esrty age ty ru’gs acting
renephercbﬂ]bchdarneevgus sysengian g. urc@dfcbldfrl e faeiodelil,

nfl uram ne hent er e, Sibut nf epr e
jr)?&ﬁﬁﬁ@t’ a%oﬁégoﬁéfll’ngg?uzﬁ enyle%ro ansP gm %goﬂgg drug (e.g..
dﬁy%ﬂ%@ﬁ@h?xpr@lﬁerﬂa@Cr@@&uﬁehaﬂaﬁe t@htbmbdﬂae(es@llfenacin,
orlistat etc.), b3aon|sts % 243,
tspz-lgeeﬂeA Cepbrermoshiagid %eaﬁfg Wi ete.) s N1
53%%&' SnPepLhdss Q§e§0 | §ptd i+ LNTF c(agépladfa}ht LY686017

trop I c”Fact or , chol ecyst ok| nin agoni sts
e(t@ g., kidethbiipe, BEPtedé@u@r etgonist (e. g , solabegron, YM-178,

ni to S e, P 1
O B B (T, Sy Beeentor
aldodriet geagent ré(élﬁhlﬁféﬁa’d@x:!.w,atd:ama_u(@.rg p:;etpiaewbnmm EC.
B PRt ahaT e Ched s, (oI SR W AR ere)

Botulinus toxin preparation (e.g., BTX-A etc.), adrenaline ol
receptor agonist (e.g., ephedrine hydrochloride, midodrine
hydrochloride etc.), adrenaline P2 receptor agonist (e.g.,
clenbuterol etc.), noradrenaline uptake inhibitory substance,
noradrenaline and serotonin uptake inhibitory substance (e.g.,
duloxetine etc.), tricyclic antidepressant (e.g., imipramine
hydrochloride etc.), smooth muscle stimulant (e.g.,
celimeverine hydrochloride etc.), female sex hormone drug
(e.g., binding type estrogen (premarin), estriol etc.) and the
like.
(2) Agent for treating diabetes

Insulin preparations (e.g., animal insulin preparations
extracted from the bovine or swine pancreas; human insulin
preparations synthesized by a genetic engineering technique
using Escherichia coli or a yeast; insulin zinc; protamine

zinc insulin; a fragment or a derivative of insulin (e.g.,
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penfl uti zi de, polythiazide, methyclothiazide etc.),
TaH-laledt@st)er ane pahepaﬁ.abi) Onagért§. fosppstoarot B ONE, insulin
trianterene etc. E oni c anh drase i nhj bitors )
sesgtivadet a‘foﬁam Héog &ti‘ZOEﬁl f orie il i@ zone,
Ms%arla;@z%% 6e. 9ts ghhapthal U@'@ﬂ%l W%d@t%@@ YM-440, GI-
i ndapam de etc.), azoseni de, isosorbide, ethacrynlc
Zﬁﬁ&iO,pKB@haﬁ7deFKb6ﬁétaﬁBd@llfetosbn1mkgknqpsxdﬁse
rapeu y e (4
ol tpt%%spﬁ%mb @8§ %édeﬁl‘:%?@?é‘& %llletcgl emiglitate
&Wﬂégoﬁu&t&n@deg,(dmﬂhOQﬁExﬂkﬂmuﬁ- ettdoamiaci lbuformin etc.),
antitunor anti bi . mto cj , .- ,
SR etReg 0%y o pl SRLBUEATYLS, Gt 1 Heror Telgn 11c1azide,
dfopropaRGkest EBeazYnNEes| BEetbRXPAMBIL, gl i 5P Wdri.de,
car bopl atin, et oposi de etc. Anpng these, '5-F "uor our aci
WEroPALiiges S5Geh aBIFaEhaE orn ARk NeRe MRt AT TS e(e. -,
( er
T e ar Bl LB 20T e R HAP o
h&dmambldGL@eﬁuvaategs;nEdelbhnll,(ﬂip@gtldyl peptidase IV
| nopotentlato E saccharides éea%? | ent i nan
TOERPFERRY I(Faf; - KNESEPRPEEES) , Phehdli Bdd4P e mfitrder &F agonists
@YQki nes 306293, snt—eemnons vl hter3eukims-4d 1), etxu)140
colony stinulating factors (e.g. granulocyte colony

&G - vl &fnw%@nf &EPBFStér)('?hgopoPﬂé%m%l%’%Jéi% Fthe | ke.
ARG %1nEL ghagaséLlﬂglﬁiﬁor§r@aR{efQEHEQMC acid
(10 Therapeut| recogni zed to aneliorate

ecta:chexgéulc@nangnabsnredehblbmt@m nieas. ,prm@oa@n
Pr ogest eraone de Lves str acet at vioo
pro%ﬁnaylaFeCﬁlnfca%oEﬁCo%g%gos%gﬁ%%ff }tors’

dl9%4bonmahaehopt ansdetphay nBeRUt §caﬂﬁ1m—glucose
tetrahydrocann bi nol harnaceutlcals t he above

REEFERCETES) abﬁh%l@at%%é?h? ;. FatVtRetdtl i sfd the like.
@rehipenat iFag €9€QE§n§ed9a}oe€i§0§&9§H@J@i‘cﬁq§C' d)

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., tilapuride etc.) and the like.

(4) Antihyperlipidemic agent

Statin compounds inhibiting cholesterol synthesis (e.g.,
pravastatin, simvastatin, lovastatin, atorvastatin,
fluvastatin, cerivastatin or their salt (e.g., sodium salt
etc.) and the like), squalene synthase inhibitors or fibrate
compounds having triglyceride lowering action (e.g.,
bezafibrate, clofibrate, simfibrate, clinofibrate etc.) and

the like.
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[British Journal of Cancer, vol. 68, pp. 314-318,
1993], growth hornones, I1G~1, and anti bodies to the

w@ awbaxi2as nduci ng factors such as TNF- a, LIF, PCTIRR0eINcH8434
oncostatin M. (11) Antiinflanmmatory agent Steroids
(§ B Bypotiexaimes hagarte etc.), sodiun1hya|uronate,
cycl ooxygenase i nhi bitars . ., i.ndo haci .
ot OO SrE O T L e G P8R P oAl 9+ CaPEOPTHL,

eﬁSi%Pi(lb’déPiﬁﬁPI('@c@tc )an@ﬁ@tte?l%lhl ke. abtdhonists (e.g.,

M'scel | aneous A ycosylation inhibitors (e.g., ALT-711

les@ryanne¢@@d¢$§ﬁﬁﬁﬁ;ﬁ4kﬁ¥q§q%n@pcn@ dFggsios, @ntagonlsts
é@@é 1ML osr?lrpfé&%ﬁ{ec, )amlgﬁggﬁn@a b@QnQEllféEﬁe,

ce tfdP ner us system (e.g., antidepressants su as
ntlesr@ipimaestan) t rapdryldime, iamidpreawe Adkef.| uoxet i ne,

ar oxeti ne, doxe etc.), anticonvul sants (e.g.,
Bén%??%@?ﬁ%l %a?%ﬁﬁhzepine) , antiarrhythmc drugs

(e. 9. AnPEXbL &Lt PeirugRCRitiN I Re eeeptal hegadds system
(e g., ABT-594) endot hel in receptor antagqnists
(Eedg. de%@ﬁﬁéhqyam#ﬁﬁmxﬁﬁﬁﬁ&ﬂﬁ%ﬂé?qrnﬁh@PF§F§lP§' sibutramine,

%Fégggﬂgﬁ ' &Q}% 1‘%%51 4t ake, i nhidi t ?)'h%n@f@p&opanolamlne,

etine, paroxe Harcotic anal gesics (e.qg.
cirobphizoegx é@BA)rep&mmxgam@bdu$w§6(en@lblggmgpéﬁtgn)orllstat

GABA upt ake |nh|b|tors e. gabi 3
SFEcept B AFBHITS (e 9. cgaﬁgébnegg ggg%%l andl gesT es + A
96870. AZ2OP8AI 6t8)) , pAgdeddt Id rpa@:e;lcaesnmebugt ofspteng. CNTF

LY-333531) , antianxiety drugs

(Béni o8y alepHABEYPR PhoEHHEH e i ave JHAHESPEipdngagonists

éh%@emﬁhthi 19993fﬁﬂ515§@@ﬂﬁgf ag@@fﬂ%%nﬁ%Z@receptoragonlst
aponor |ne , opam ne receptor antagon|StS —%48 and the

(ha@opeﬁPBoBﬁG §@Aolb©1nﬁ?ﬂﬁmﬁﬁ5M'Wﬁ%ﬂﬁ@%&99oeg@
tgndospirone citrate, sumatryptan) , serotonin
Septor ant agoni sts (e.g., cyproheptadi ne
hydDQth@ﬁbdegeﬂﬂdansetron) serotoni n upt ake
inhibitors . gyvoxam ne mal eate, fluoxet]

paro%éPFHéPe d%?é@%t?ﬁ%%cf%ggthtﬁﬂf Fing 5 §§8Fhﬁﬁllcylate'

tégbgkgﬁgke aat Lehal Lael &) Lagedt s, ) OGinLGeR Preparations
| ocki ng agents (e.qg., tansuI05|n) nmuscl e rel axants

(eegy., ebhéRaf.dn, eCEC}OPERE R AR C Hanmdl L g@atdris zide,
h&%r%chloroth1a21de, 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,
mefruside, indapamide etc.), azosemide, isosorbide, ethacrynic
acid, piretanide, bumetanide, furosemide etc.
(8) Chemotherapeutic agent

Alkylating agents (e.g., cyclophosphamide, ifosfamide
etc.), metabolic antagonists (e.g., methotrexate, 5-
fluorouracil etc.), antitumor antibiotics (e.g., mitomycin,
adriamycin etc.), plant-derived antitumor agents (e.g.,

vincristine, vindesine, taxol etc.), cisplatin, carboplatin,
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nicorandil) , cal cium channel bl ocking agents (e.qg.,

ni fedi pine), agents for preventing or treating
w@@hasmes ' s di sease (e.g., donepezil, rivastiPoOT/me009/058434

gal ant ham ne) , agents for treating Parkinson's
cbpeasec(etd. , Ama@paheseagérttiubebupaeigntiengvatives such as

treating multiple sclerosis , interferon b- l|a),
FHFgPéﬁ?n%nﬁi$e?e%%ﬁﬁQ%oqrﬁHQfgﬁéifrF@qg pr omet hazi ne

bydmﬁhhefhgﬁape@ipé P i nhibitors (e.g.,

I'ansoprazol e, omeprazol e), antithronbotic agents

(e g Migspproanisnt oxt LAsHeriygcdprigeshcarponents (e.g.,

naﬁgépt 9ENE S, vaaé read i ng HhVAiAf eGtd 9n

i'nav ovu | ami vudine, nevirapi'ne) ,
1meﬁb§oeént1t&’ad>r ngolﬁraamhambﬁsr uca' |gve usinreomamy
di seases_(salnmeterol, thiatro de, ciloml.ast
SSHHZPHEyﬂi BB AT - Holqﬂﬁ' eﬁ?@lﬁﬁgFﬁgecy okines

(£og. eX@HEEEfe%ﬁ@P'ﬂ?&eﬁ@ﬂ@rﬁiﬂm mtmiatroraidl@ny
troplcan1de cl opent ol at e, butyl scopolan1ne

sbmmlaélngr éﬁgé@h%l (g r cHIEIL GRUMTR 195t fzﬁl@mlatlng
ergﬁﬁgaési@{ﬁ béaﬂl J'@h Xﬁt PhfBAZEPhBSe, IL-1,
a fo m de exyp

eni dyl, oxybutynln
IpF@plQEFnﬁeetdarafewpmnfﬁrnQdterod|ne tem veri ne,

rospiumchl oride or_asalt thereaqf (e. at.ropin C_
R e R e e
aRygeobmegtde, o@yﬁip@m&plﬁcaﬁcﬂw ochl oride, flavoxate
hydr ochl ori de, pirenzepi ne hydrochlorlde

tri heﬁ?ﬁﬁ@ﬁF@?Pnﬁy@?%@fﬂWﬂ% (engroutBRASTtrol acetate)
[t’%@ﬁ:ﬂ%ﬁ' 8?6 Leéi es R NGy Arddat e Bt . and-the, 19947

'i'ke, pre oxybutynln proplverlne
meapcﬂepaammdet phaem@mmtelcalesn mﬁﬁ@ydmnﬁhlml

ori de. or S ereof
DRAPBEHTSA L LOMT cPod e T IS o Pt {b to both), fat
matdibbleBm amenybe@oim@ea@atw age. § nhidiidawapereeagoic acid)

distigmne etc.) and the I|ke can be us 70]
[@§é§&§8rJSHFQ@%nPgt%an?ﬁﬁmuﬁP f 0F° @%ﬁﬁngA’égk 199577

ngR%h'ﬂbBﬁogéé'VﬁéFyﬁ saleh As: SRISBI ho @RAWhexia-
R48968 (saredutant) SR144190, YMB5375, YM38336,

lﬁBﬁ@4ng fac¢48986such as TNF- o, LIF TL-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) Miscellaneous _

Glycosylation inhibitors (e.g., ALT-711 etc.), nerve
regeneration promoting drugs (e.g., ¥Y-128, VX853, prosaptide

etc.), drugs acting on the central nervous system (e.g.,

antidepressants such as desipramine, amitriptyline, imipramine,

fluoxetine, paroxetine, doxepin etc.), anticonvulsants (e.g.,
lamotrigine, carbamazepine), antiarrhythmic drugs (e.g.,
mexiletine), acetylcholine receptor ligands (e.g., ABT-594),

endothelin receptor antagonists (e.g., ABT-627), monoamine

85



10

15

20

25

30

35

MDL105212A, ZD6021, NMDL105172A, SCH205528, SCH62373,
R-113281 etc., a perhydroisoindole derivative such as
WERRRIABRIZS etc., a quinoline derivative such BGT/JP2009/058434
SB- 414240 etc., a pyrrolopyrimdine derivative such as
P32 nbieticorsa (pseudopephadel derinvéd leamnisiec ipgs ke

.MEN11420 (nepadut ant SCH217048, L:659877, PD-.14771 .
FEAGA29) |- RER D998 STER7 Aot CreEHI ot IR E S g gestos
RY0642rpBNK333, cERA4888eptlir 2246 1st ENLQB76,gabapentin),
(NEN10627,FBr asgalt thereo?, and the |ikg$Q%01fﬁ ézr '
GRABfompitaée dsbibiheradiendst raiaonbinek, ¢t feeeptor agonists
gompouid ah he) Present LaueaLLpds and. & he CNEOMIAN! protein
rug is not restricted, and the conpound of “the

iresentC iimheiitiitonrsor(ea gohalifadaR53dal, copjesiktiety drugs (e.g.,
k)there f and thz concom t Qés égg or.a, hagggge&gical
COMTSSPEEE Eier eBr O CBICBE AR Af St et ed 1o an = 97
AdMdniagtingt, i dopstbhectesepubt angonssys . dmy dmorphine),
adm ni stered at different tinmes. The dosage, of_ the ,

ot FFCEBLGG ABY2BRNYBERr M nBdr aARBBPRF N Y0 1 merotonin

2R3 Rieaklsy sUsedy . and;£a8sBEraRPr OPEF A E! Ysumatryptan),

sel ect ed depending on an adm ni stration subject,

sedviteingty aeiceptroubatadpséate, (eotbi nayporhenithdive

like. .The .adm ni stration nod f.t c 1t .dr.

el B ey R e, St PRenC ShEatng P figors (e-9-/
frnessamingy eatlicatand £l hexedhnep pandx et Uge onl sl ewed riducing

be conbi ned on adm nistration. Exanples of, such

HIPEi (St-Cati §F1ABAeANNCcFO4RIERB) f of P BIF MYt 1ReIic agents, o

RUENH AU nef agentBIlE. BT ePesALL0Hs OBY Aimesdk Y relaxants
si mul t aneously processing the conpound of the present
(enent kbasleoea phar hraceathealusofpasnel cpPeirirofe dhd

N tant . i strati
s B It Dena s L PEp RS Sa B8 o Sid e
rprfesEmti neny erigean sofoa phaventényi cal tcenposy tAlgheimer’s

hereof and the concomtant drgg or_a phai eutjc%l &
C&oﬁﬁ?&ﬁt(ieoﬁ -rhEPBEPE 2y chihav et BBenC sefar 3t etyiine) » agents
1900ueea.i by tbheisapR’ adai BEsbeal&0§. F Ot @pd)3) agents for

adm ni stration of two kinds of preparations of the
romEYEaiiddofor 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
(saquinavir, zidovudine, lamivudine, nevirapine), agents of
treating chronic obstructive pulmonary diseases (salmeterol,
thiotropium bromide, cilomilast) and the like.

[0169]

Anticholinergic agents include, for example, atropine,
scdpolamine, homatropine, tropicamide, cyclopentolate, butyl
scopolamine bromide, propantheline bromide, methylbenactyzium
bromide, mepenzolate bromide, flavoxate, pirenzepine,
ipratropium bromide, trihexyphenidyl, oxybutynin, propiverine,

darifenacin, tolterodine, temiverine, trospium chloride or a

86
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WO8E$346i on t hereof, whi ch have been separ at ECJ/IP20095/058434
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produced, by the same admi nistration route in a
sgﬂaggéme¢Cﬁhdﬁeg ,( At rsiphnet @vddias cadmiavipstleatinen hyfdrobromide,
o] reparati,ons the ¢ ound
Ho PR b SR ERRL 48 Pl ol Bl i i e,
fﬂb@b&@teangdtbehm@ﬁm@m tpﬁreme@lm I?ycﬂ:hﬂﬂﬂmﬁ.lﬂé cal
cqQnposi tion thereof, have heen sep aratelyé51
)or:Lde,

e PrarantLaahin SPFERY O o K O

t2dPeRiost hat Itgeteétéw@tésl Ndsn @f L1 eparat s Hadie
conpound of the present invention or a pharnaceutlca

oew@y@smtm@nptfhém@flaﬁd el Eermeein 4 aimltdmgil@re,a temiverine,

t%%%%@er%i‘é% °§'£ f\Ekll‘@fee hé”‘l%l 1o RV

Separately pro eren
h@@mbehlbmldestaggeeeddﬂnenEartfamp etadmi n|§hraad®m1bn,
resent vent,ion r

th rde t he conmpound, of, t he

I RaC e CAroEoRRoth IOt tHer BorS andlifiuonine e¥e.) and
t¢RNeOMet aah geudsef.a pharnaceutical conposition

thereof, or in the reverse order) and the |ike. The

[@éﬁﬁéundlng ratio of the conpound of the present
' nvenm{oat %8&??0902&9 Sﬁi‘étgrﬂgclmgié he- o nation

agent of esent entlon can be ‘appropriate y
ps@beadededdpemdahgvensnhh aﬂn$Rﬂiﬂ8QﬁA(ﬁRkﬁﬂﬂ&an SR48968

GearnrE=nEhe BBATERSOof MRS Conpiimts T (e s i1 43956,

MDIN @8LIoR, i ApEbe1 ¢ ombi, nas 1 Prm AgRIH2 OF5Ad)e smmeﬁe R-113281
i nvention varies dep endlng on the formof a
¢

eﬁﬁepaﬁa??éﬁydéﬁés%]&@@l? BHTAbOR WL 3% REGo W45 ete.,
P %@E}xx gwm&ﬁw& Qu%hté)s 505 §4 M ko Tt hery

pre era rom about 0.5 to 20 w% based dn the
pwhmbéOQWEandLhendeFDQZE}VQV$w$ht&ﬁaZﬁﬁﬁ&§ﬂ7Qﬂétﬁhe a

TR L e A N
spHepaonasi, on-66087%, usnal ky7f4 opgabaarto10. OMANI0376, 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
a pharmaceutical composition thereof can be administered to an
administration subject simultaneously, or may be administered
at different times. The dosage of the concomitant drug may be
determined according to the dose clinically used, and can be
appropriately selected depending on an administration subject,
administration route, disease, combination and the like.

The administration mode of the concomitant drug is not

particularly limited, and the compound of the present invention
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100 vt % preferably fromabout 0.1 to 50 % further
preferably fromabout 0.5 to 20 wt % based on the

wobkewbaspeeparati on. Wiile the content of the apdi/gP20e8058434

such as carrier and 5 the like in the conbi nati on
aage nheofconhempt eaentdrigvent y omevadr i @ soalepetidiney om t he

29553 N Lot R Shlt S0 690 oo Shoba TBRey frgotude

oMolre 1papagati on. Simlar contents can be enployed
for individual O preparations of the conpound of the
(BregeRinigteation ahdat RENGbRCORERAFR R UPLIAHINE e

s Qtﬁﬂkbﬁél.ﬁgfggéggiﬁ the kingofq tdhe omound @f invention

the present ention of a pharmaceutically acceptable
osalat phieemeckptadai ncspasiohon otterest mabmhagwngforg tant

atie and t like, it _1s, for_ exa about ;. 0. Q05
BN R LBbas =her G remb st R EREEIT S il 07
oTBea ahadnsweirgbhé daympotti® ¢f efies abtesabouinkit ord or a

ng/ kg body wei ght /day, as the conpound of the present
AITERCEORLEBL GPBPOSHRL AN SEREPOR 14 arneduftcuiadt drug o

MR SRS 1 WE L NBRYpOs L PESAT LNERESE , W & Gl D& een
admnistered in about 1 to 3 portions . Wen the

ssiramagcdyt beatiucedpobit e ofme hadpirberitat rvenmduwe i s(3)

3, sust ai_ ned-rel ease p atko o) vari

S e TR, RE EFRa-Ba° CohtBRTE D=t haT 65E oy cgproound of
the drepreeseihventeohi on, a dolsagea deutm caluradnimpss idfiadr udhereof

rel ease, subje¢ct aninmal of admnistration (e.g., m I
22\Gck NBs RIMGRI ERAE, QFBdsar %a?l}a%@?ewfab%(% ,CQ%MS%H
g ddre hinkeh hagBdpadnl Beshraté Dy ©RI@Eted FAWy the same

parenteral adm nistration, for exanple, about 0.1 to
aapautl stoa tignotorhe &BnposhAcotrehenapreset) simultaneous

B 06 8RB0 SLETEL LA LI cng qgpour o
tEipireatanan idvagtimy be sephsuchcébaical oausssition thereof
Jﬂéjlﬂgn%oggo%h gn%fggﬁgsbrTerggi$gbéE%T%§f égg%osition
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
composition thereof and the concomitant drug or a
pharmaceutical composition thereof, or in the reverse order)
and the like.

The compounding ratio of the compound of the present
invention to the concomitant drug in the combination agent of
the present invention can be appropriately selected depending

on the administration subject, administration route, diseases

and the like.
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conbination drug varies depending on severity of
ynptoms, age, io0 sex, weight and sensitivity of the

W0§@Qﬂ/@é245t o0 be administered, tine and intervalPCdfIP2009/058434

adm ni stration, property, fornulation and ki nds- of

phar @@@ugggﬁﬂawre@@éaidmnﬂﬂdﬂ%r@‘ ReFJNRG of the present
ingredients, etc., and is not particularly limted. I'n

ipHentASe &R bhal Comvita StmaTmt » ddiley Ricsags imvention
vE? er o%péﬁ&l&g féﬁ&dﬂf%9;£§é%%r§%§n an@.b%%@}ly

out 01 to 200 "about
ftomSQBon’g 0 ahd m)rbOQDrVEf@,r aqufeaiamny Erbnt (abbﬁhﬂi gl to 50

B AP PBP e BRET Uy B ko 10 FSUPCaiFRdeased on the

wRelLti pRspargdeyon 20 [0173] In administering the
conbi nation drug of the present invention, it may be
(dd#?hi stered at the same tife or, the conbi nat i on

dr ugsyRBYye benadm i stered b Qfo%c%ﬁjrm %Jn%t & 'hh%he

conmpound of the present invention, vice versa. In
combanatigh sg@rglgewl‘ectmmmmtumﬁenuﬂw tviamg.eisntiepeabing on
yarkes dependin on, t.he actlve ingr s _to, be
B mkﬂflgt%r ed, p%%? WUt At on and ggﬁﬂ rﬁu&“} FPPG 0-01 to
100uies preﬁdﬁim'l}e fjicfm tdieoormhiinald @v @iregs fakeher
dn1n|stered first, the conmpound of the resent

pFﬁg%ﬁ?]P%K ﬁﬁ%b@%%%t@e@ FERmiee s o3 dags whole

pggggeg@pbﬂ 30 10 mn to 1 day, nore preferably 15 mn
hr. after adm nistering the conbination drugs. If
t he c‘@l‘rpren*dhefcqrﬁeerm axferithd pasittiioes susdniasi seerédr and

tﬂerf ketbg &ﬁgd%éﬁgﬂ.%ﬁzg%fgif%ﬁycﬂﬁ1ﬁ§¥n4$é% %%eanentlon

e to 1 da
vprEésrd@@gndfhgndntthd.ﬁﬁmnaﬁiarpmépamaﬂmmw ngtthe 3bnerally

nd o resent i on. The _ph eutlca
F?o%9o$§t Q?TN %ﬂ&'ﬁQQ&ﬁ H@ tH%lClE?SGd on
tg@dwﬁ@pebpréﬁﬁggg@gﬁﬂy Particularly, S|nce t he
Exanpl e conpounds shown bel ow are superior in the

absor DHBL1 ¥ yCoRt Bt cadhibe sopddved, foweyndamipeal
pRO¥aPL 2060USLY UREE o Alo PLHeERAALQN: BX3TRLEEn 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
weight/day, as the compound ef the present invention for oral
administration to an adult patient with stress urinary
incontinence, which can be administered in about 1 to 3
portions.

When the pharmaceutical composition of the present
invention is a sustained-release preparatibn, the dose varies
depending on the kind and content of the compound of the

present invention, dosage form, duration of drug release,
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Exanpl es.. However, the present invention is not
slibfetedahdms heo Exadmi ebs twnd sray(dbey npdidmed. wivichodt human,

departing f th of the inventi . 1IH-N
e o PHE ne G heado? oSty APHOGMY 400! 5 L KGARCER
a3R9n6 300 Mg) 8Pf AVANGE H ha3Q@h+c3Q0Q M) niBRUEACHH] edor

by Bruker and using tetranethylsilane as the internal

expaRdar daband @1 o vabues angs Ifwrtltsy gameUDsl e4s the
p%'él,gg‘é" %ﬁvéﬁ?%fﬁ' £d. d%ﬁr%ﬂé&m{é G eaﬂléées%fé% QL
m Xed SO o

vents are volu m xi ng ratios respective
asoliuveéntsretnbessaod heomi e gpeciddled, % nmeans wei ght %

The room tenperature (anbi ent, tenperature) in the ,
prese esﬁgggf? aﬁl%nc(‘? Japatnce]ncﬁé:%qﬁ &%Bf PHSFE FHEN fhat 1t
cabgdt 380LroblBhesss ot s i S seci fihed dagllyt HeBebys the

col um chromat ography in Reference Exanpl es and
CERRAPRESORaSrPEr Varaed OABERI6BYePRabESRTBYYTRE EYHPROMS, age,

yer, .G g el vt OF - i
SbaichasBeTahass ety SpeTLOpsaal o, B9RAty rerec,
tSmeYShA wateuset af adfiQ gi= e orandtdre g, vénrmuded ion and

as .an _elution_solvent.for colum chromatography .was

K368 98 Rheeraentt Troh STt B A Horin o e
iegpkayedtss btea, gghd 60s (i I3 -tRsil)a rmanufiactugded by the
Merck was used as silica gel for colum .

CERPoRAL B5RapRYLBREC SR Tl del SR EHROMSRIS A \HeTms of the

c@BEHﬁéEBHFeQrQQ%ef@ et taSIA MRS s ed-As- ﬁ)fbaa%o%t 0.001 to

silica ge r abbreviations used in the

2088cmipt poafatahly habdwt | Gvit hgto 580 sigglastdd moxgowskederably
anhtt bi.El %E} 900 rﬂ&?%&? Pdkg q‘?é"(%'f %«zedioéfpé &ls mammals, which
may be administered once a day or in two to four divided
portions a day.

[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
drugs are administered first, the compound of the present
invention may be administered 1 minute to 3 days, preferably
10 min to 1 day, more preferably 15 min to 1 hr. after
administering the combination drugs. If the compound of the
present invention is administered first, the combination drugs
may be administered 1 minute to 1 day, preferably 10 min to 6
hr, more preferably 15 min to 1 hr. after administering the

compound of the present invention.
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br: broad J : coupling constant Hz: Hertz CDCl 3 :
deuterated chloroform 1H NVR proton nucl ear nmagnetic
wo emonanzee [0175] Reference Exanple 1 2-cyano- PET/fI2009/058434
4-di chl oro- 5-ox0- 2, 5-di hydrofuran-2-yl).acetam de
Nufocﬁm@rpmafm5¢bdtwiaﬂ.g@h@amdtzomy@ﬁoabetanﬁdent7i5$ention
were djssolved,in t hanol m )
n oS b LY 5 GG G o 16346 BT Wel dibeg Stnce
+HE OPYABS1 M EbnSdirkdd Nehdinflele licke =GR0Isupgridhein xhare
was al lowed to warmto roomtenperature, and further

ab'e?@rb@]@llhttff Jeirn Qv et AiKies gyt i9mhr thle C@Qa@?l on
i Use 0651 pauted 01 o LN hydsashlatie acid

con |ng | e wat er, vvas évapor at ed under

Ekeﬂpl:esi pressure, and the m xture was extracted with

[gwﬂe acet at e. The extract was washed wth saturated
and dried over anhydrous nagnesi um sul fate. The

SO|Veﬂﬁem@ﬁe@&@@oiﬁ&éﬂkiﬁﬁkﬂslé%ﬁlamie@r&&SdEEalIhEn the
resi due was cr%(st allized from ethanol dii sopro ft her
fpdlgviadthe ¥eEPErEpoRIREicE sy BragRl5s) ef %WR €3S,

1 84
F§E¥§S§%§o% ﬁ&?ﬁ@% 29?&ﬁﬁkpéyﬁﬁgﬁ%é® E%aﬁ?ﬁb§ 85H&§§¢ér, the
pbesest);nﬁe@GlQn 6, nde . Lisndted b7 6jheEtaapod s/ and may be

chl or.0- | 5: chl 2- t I I
lEfﬁBﬂo %thé tgcfiﬁ%ft py<1]’ I(fmonh@sgas: ogaznfg%ﬂéy Lventlon.
hydr obfhlm dpdHem Was ]f@a&u&@kiuhsdmgoﬁvwomyl (400 MHz),

ATafcE. gogzééégﬂ yﬂ%:alf%%gzg nenzoal s, (00 Gl B8t Mbtured

8B§§k@r'aﬁanhéhﬂ@ngeW@%%éth ko1 PHEezEGheRkCahternal standard,
ndustries, Ltd The m xture wasstirred at

amdoaﬂ.ﬂeﬁ‘peahttels ewé:)e 5h¢>wn indopm eatled ofist o thguedgs specified,
%gthHEEX Loggn, carbonate sl ki oy e Lrganhe Layehe

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.

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
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washed with saturated brine, and dried over magnesi um
sul fate. The sol vent was evaporated under reduced
w@e@sasnes The residue was purified by basic sPCT/ERR0ge058434
col um chr omat ogr aphy (ethyl acetate: hexane=l :3 ) to
dgideuhéehyl 5-chl oro-2- (nethyl sulfonyl) benzoate
t( g % 1H NVR (300 MHz, CDCl 3) d ppm 3.35 (3 H,
?rlp 9 (3 s), 7.55-7.77 (2 H, m), 807 (1
qH qulrted=8. 48 FE) (Step 2 ) To a solution of nethyl
5-chl oro-2- (nmethylsul fonyl) benzoate obtained in Step
dgli:( dogBly qofxletet r ahydr of ur an- et hanol (50 n +5 ml)
ppasyaddgd |ithium borohydride (348 ng) at OC. The
m xture was stirred at 600C for 2 hr, treated with
cheouahdnextmmﬁt@mtmnth et hyl acetate. The extract was
E succeSS|ver with I'N hydrochloric acid and
satuFaFed brine, and dried over nagnesium sul fate. The
cscuyendeu%éxaféapaﬂﬁmfmbﬂmrﬁer reduced pressure. The .
reS|due was purlfled Sili col um
Wit e S hy YEHSA @%%%%F@ L é?ﬁﬁ&cﬁ 1) to give
[b§7 Tloro 2- (nmethyl sul fonyl) phenyl] met hanol (2.1 g
. 1H NWR (300 MHz, CDCl 3) d ppm 2.93 (1 H, t |,
R@f@regceuyxamph@ I3 H, 9), 4 94 (2 H : J=6. 78

ZHé&anéség § ;Ebggfqr{{ét - ZE%%%ET%i%énL% gl)a@etamlde

Trlphmnybphbsphcnacid.ﬂlﬁgﬂ)ngandnzﬁmyaMQaqatamlde (7.53 qg)

acetaonitr (50 m bro 0.24 ni dded, and

VERE RRER 8@9\@%%?#? ?1%'3% 4n @FQ?W&&U%HS Sodium
hHR oxAd80kYL heNoRf (§5; ¢hhoy ards id&ﬁd“dﬁﬁ#Wﬁ%%thth stirring
phenyl ] met hanol obtalned in Step 2 (1

u@eﬂ@troﬁp@rppelm@ m Jhendts x4chFed s eh OW@écitPoHarm to room
he X S t e f 3 hr.
G e T Byt S S PP S flosditg o o s
Tﬁberemttaon maxtuashwdsaymcﬂs$lmnﬂq1lMtHYdﬂyﬂhiQ;ic acid
|un1h dr ogen_car bonat.e ution and saturate
CGPI RENEHALEY | ¥atoher™ H%Vﬂgédgnha ﬁ%%rﬁﬁ% 4ﬂ%%§%r rfgesd
p3elweRt , Wasdevapon akedranges &edtoetkprassicthylhecetate.

obt ai ned resi due was purified by basic silica
The extract was washed with saturated brine, and dried over

anhydrous magnesium sulfate. The solvent was evaporated under
reduced pressure. The residue was crystallized from ethanol-
diisopropyl ether to give the title compound (3.74 g) as pale-
brown crystals.

'H NMR (300 MHz, DMSO-dg) & ppm 4.84 (1 H, d, J=3.2 Hz), '5.91
(L H, d, J=4.0 Hz), 7.85 (1 H, br. s.), 8.03 (1 H, br. s.).
[0176]

Example 1

5-chloro-1-[5-chloro-2- (methylsulfonyl)benzyl]-2~imino-1, 2-
dihydropyridine-3-carboxamide hydrochloride

(Step 1) To a solution of methyl 5-chloro-2-
(methylsulfanyl)benzoate (3.0 g) in ethyl acetate (200 ml) was
added m~chloroperbenzoic acid (8.53 g, containing water: Wako

Pure Chemical Industries, Ltd.) at 0°C. The mixture was
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gel chromatography (ethyl acetate :hexane=l :3 ) to
give 2-(brononethyl) -4-chloro-I- (nmethylsulfonyl)
whenw2as4{0.46 g ) . 1H NWVR (300 MHz,  CDCl 3) BICpIrR009/058434
3.25(3 H, s), 502 (2H, s), 7.49 (1 H, dd,
sd+8r8Q, aR. B8oriz)empeE8 (e Hor & hr)}=2n27 tHehte8. @lthlaqueous

8.33 Hz), . (Step-.4.). A solution of.
S GELL R Y FE i o BRI S e isTD e aRAIShic layer was
whBresofet byt udecdd Bode, @Rt isd fo@’léz)ﬂ habeezeog sulfate.
obtained in Step 3 (450 ng) in DMF (5 mM) was stirred

The egbteqﬁérweas MVap Rk e Tnae Masshed e o5 U0l Tle residue
o r tale wasadded thvl

W%‘)rge 1|lp| %%%?%r@asstg?lm]kl%ec% ect ggﬁb%%f Fimtér%gtgltr%%hy sEY

atheaobt hexanke<l y3it als g/ne\ree miitdwdl Vedhilloragdeous sodi um

B R PR h BT it el 2, B -or gani ¢ | ayer vas
Iyaqred 3 d %&at @D@tlgsi bripme. 3 awl d irgd Hvers . magnesyms) ,

sulfate The sol vent was evapor at ed under reduced

Tpp8sdur é. (Fnd rmeki did habl glr i%i eyt Sd&lc silica gel
%gle%ﬂ"@ﬁcﬁéogaé 20l detiyln poetate sleane-!

The obt al ned yell ow solid was dissolved in
methahehlfamzilwrtmt@ewbwrcﬁd der &t ladén&beg) in

d The I
A N e VR I O e A e e
bEEc@HyaEw@n@Bwt J aa@e@%i e tReghvettbe Wwas |§t:bmmﬂwtj 60°C
fgr) ZnEg S’Qr%%léilz\le'\ﬁ/g wgtok} :Lce,, 1a5>'1'\$ Sgcd:edo t% %h&j) acetate.

Tﬁe7§x€%a5t wgg’wa]sﬁecffssuéce%%l"&é]g & 1&th (l:N I1’lyc:1r‘i|>c,hlorlc acid
Hz) , (1 ) .75 (3 H m),

a9d6$a(:gr&|tedsb;vlne{ ATy dBedpER H@%’lﬂsdﬁ@l 21316 | - The

%E é%e%h¥'§y%ééggéédbﬁﬁéy£]e #%é%() ﬁessugé ToThe residue was

ropyri car boxam orl
p&tﬁ;ﬁeeel b eilﬂca:y@smb aeluir&; h chncat] armeBryox@ty 15-
di hy drofuran 2- i n nmet hanol (10

m d
aﬁle}:a%ﬁs gdaes” %yiz)l E?l%hv%f F5.L- ]ht]‘oprgci et hyl sul fi nyl)
(ReRyhLumeghhanNgt M@l Imethanol (2.1 g) .

g NMR (300 MHz, CDCl3) & ppm 2.93 (1 H, t, J=6.69 Hz), 3.16 (3
H, s), 4.94 (2 H, d, J=6.78 Hz), 7.49 (1 H, dd, J=8.38, 2.17
Hz), 7.61 (1 H, d, J=1.88 Hz), 7.98 (1 H, d, J=8.29 Hz).

(Step 3) Triphenylphosphine (1.19 g) was suspended in
acetonitrile (50 ml), bromine (0.24 ml) was added, and the
mixture was stirred at room temperature for 30 min. A solution
of [5-chloro-2-(methylsulfonyl)phenyl]methanol obtained in
Step 2 (1 g) in acetonitrile (10 ml) was added to the reaction
mixture. The mixture was stirred at 70°C for 3 hr, treated
with water, and extracted with ethyl acetate. The extract was
washed successively with aqueous sodium hydrogen carbonate
solution and saturated brine, and dried over anhydrous
magnesium sulfate. The solvent was evaporated under reduced
pressure. The obtained residue was purified by basic silica

gel chromatography (ethyl acetate:hexane=1:3) to give 2-
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hydrochloride (1.8 g ) and triethylamne (2.4 m) in
nmet hanol (5 ml) at roomtenperature, and the m xture

WORHY/Bi345r ed overni ght at 500C . The reacti on PEAIIPNP/058434
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was evapor ated underreduced pressure, acetic acid (5
mirbnm&ta@ded4 -ahflotrbel Aimé th el $@BL Sy X fesh Ainb 0QC 40ry) .
hr. The sol vent_ was ﬁgaporated under reduced

Br@@%uﬁéoot%zr Pt WaBPPart 2Pi 6held wikh 2tdd/l (2 H, s),

7a@et atiey, | Mgaquegusosodi ogn hydr oxige solwit ion And 27 gz)
aqueous sodi Um bi carbonate, and the organi c Iayer was
8diiled loVler dgodir@rdsullEht e. The solvent was evapor at ed

(nder 4§egug%§ue BaSHEes - i End €5l p%x%(@ﬁ r{ém%qietbgglo ng)

bas i ca ge unn c rona ogra ace
amgxaﬁaezomameymylm ﬁ chadlr ¢yt ¢odit toy 1 del Birhyil ) eceteatece
olutlon (1 M) was added top the obtalned yel l ow oi |,

1R Eyiﬂe@ltﬁpt at S458rPSt at' s WEF e( 2 M ectasy i rred ‘at 100°C

ffolﬂ 3 &b, onThangi £ eefy Skad |4 1286dD & diheot kbbe temperature,
compound (270 ng) . 1H NMR (300 MHz, DVsO-d 6) d ppm
efhyg egefiateswps added, (2ngy the precipifiped grysfals were

T oo e e A b s
ibr agsieons EOEI8RI Exanpgenscsrh¢mak$)$olqﬂbnhlanmi¢he

P FarkeEaCE R ek s et | adng gopapigalaver

wafs Zraghedowdtahkatanhtedi pathee 420U Hd anvtkrdmagnesium
&pronnneth yl) -2-chloro-1I- (nethylsulfonyl) benzene
436 Ry) TRE DML Wa sV ARG5S TeE andesoesryred Reessure.

THRE ~EAHUEE YRS pikh eved £ 1500 - 19 To0M e{eem%lw e,
ethyl acetate was added, and the precipitated crystals

cheogatokbirephed ( yhyllacatab@ hé&mne%&awﬁédl¢rySTm¢sobtained
re di % [ u dr,oxi sol nd
18w % 9d %gs nggracga M E%%%gf hy Logen

esoumnvvasex ed W ace4t
congatide-kajgl wastwashedlwtidn Saddiradad br The, samdent was

dri ed over nesi ym sul fate. The sol vent was,
eé?\‘?é’ﬁ&ra&?@dufr}ragér ¢ Hii%@d%‘?%%%{ﬁre a%eﬁ}eesﬁecﬁ}éj‘%ﬁaéqas

cRyiicbied BY BashCmethik8198thyl acetate to give the title
gompound {30 mg).
'H NMR (300 MHz, DMSO-ds) & ppm 3.42 (3 H, s), 5.84 (2 H, s),
7.15 (1 H, d, J=1.88 Hz), 7.78 (1 H, dd, J=8.48, 1.88 Hz),
8.07 (1 H, d, J=8.48 Hz), 8.24 (1L H, s), 8.63-8.75 (3 H, m),
9.67 (2 H, s).
(0177]
Example 2
5~chloro-2-imino-1-[3-(methylsulfinyl)benzyl]l-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 1-[3-(methylsulfinyl)phenyl]methanamine
hydrochloride (1.8 g) and triethylamine (2.4 ml) in methanol
(5 ml) at room temperature, and the mixture was stirred

overnight at 50°C. The reaction solvent was evaporated under
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col um chr omat ogr aphy (ethyl acetate: hexane=9 :I(r)l
:0 ) . The obtained yellow solid was dissolved in

WORSPHBAMNS, 4N hydrogen chl ori de-et hyl acet at e PEAYIRRG08/458434

was added, and the precipitated crystals were

redlitedt pdebyute| t saetbn, aad (Feerlystald iazelddt, 0 agdvéhe

the title conpound (65 q%? 1H NVR (300 MHz DMSQd6) d
mpxENZe Wag %élr-r;e,d)at BT g9r(2 Ar- s The splvenf 0@%4
e@a%oraged J?déé fbd@ce%-ﬂres§@%§t'9hé3re§}@u%1wﬂs %aﬁtltioned

Wigh, eghylSQC%‘ane d1N Jaqueowp sedijum hydregide golgtjon and

%Qégﬁylsu ggﬁenzggf %ﬁ&%?ﬂﬁ%lordéﬁlc layer was dried

odehydodpymi shuhéa@e cariiex amldenhy duscbivappdet ¢St epdér) reduced
To a 40% hyI ne net hanol_,sol ution (5 nl).was
oERERHCS: oy i fer R (PO R LT PieSea  aaott)oar sgh eotumn
chr@ﬂgtéﬁﬁaﬁh t uEEn R Sa s dd ehaladLomienpey at kabﬁ for
e so vent_was evaporated under reduc

Hyfggshteridararhy L@ e iaes vl Wddsy, (lamd) tW@SnﬁQ@l@fieto the
o%élﬁé&fggifgw%ii‘ et fy! tf%:gélgéucr%_g @?ﬁce%o' %ﬁ%&a‘ﬁ@s were

evapor ated under reduced pr 10% Pal um

coaibohegowefllﬂraﬁlgn) avs midedsttad 1d zeol bl givel@he title
% thg §e3| ue in ethanol, and the m xture was

C&E ?F%ﬂ 6 % t under a hydrogen atnosphere (1 atmn

' e (sxdmtmpm wassd-d ses & hrough(xelits., Bigs (2 H, s),
solvent was eva orateo? er reduced pressure. The

7r &8 dbefnad: pdTi f7e%zbylbé§3& <t i GaFge™eolurdd (1 H, br.

sChrogagegraphy kethyl) acetat e); 10 give B39, 9,52 (2 H, br.
( afi nonet hyI) -Nrret hyl benzenesul f'onani de (O. 38 g ) as

sa) eol orI ess oil. 1H NMR (300 MHz, CDA 3) d ppm 1.70.

[%75 s.), 2.68 (3 H, d, J=4.9 Hz), 3.86 (2 H,
1188 (1 H, br. s.), 7.39-7.62 (2 H m), 7.76 (1
Ekamptle, 3J=1 . 5,16Hz)789(1H s) . (Step 2)

sl RS TR ol AT el orgT i~ URtiu e @gg'b%?%z%rﬁa%%‘im 1,2-
deﬁWiE kb&iﬁe AL Ayd benzen A deeobt ai ned in

Step 1 36 g ) in ethanol (I0m ) was added potassium
Carboﬁaﬁ@l@blq@ @f)2g@mxaﬁﬂﬁ -chloronicotinamide (200 mg) and

4- (bromomethyl)-2-chloro-1- (methylsulfonyl)benzene (430 mg) in
DMF (3 ml) was stirred at 100°C for 4 hr. The mixture was
allowed to cool to room temperature, ethyl acetate was added,
and the precipitated crystals were collected by filtration.
The obtained crystals were dissolved in 1N sodium hydroxide
solution, and the solution was extracted with ethyl acetate.
The organic layer was washed with saturated brine, and dried
over magnesium sulfate. The solvent was evaporated under

reduced pressure. The residue was purified by basic silica gel

" column chromatography (ethyl acetate:hexane=9:1—1:0). The

obtained yellow solid was dissolved in methanol, 4N hydrogen
chloride—-ethyl acetate solution was added, and the
precipitated crystals were collected by filtration, and

recrystallized to give the title compound (65 mg) .
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tenperature, and the m xture was stirred overni ght at
700C . The reaction solution was filtered through

WO809/13¢245The sol vent was evapor at ed under red®EdFP2009/058434
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pressure. The residue was purified by basic silica gel

lHONMRm Ed)l(D Qe O gmegG ) eBhgbmag et at e3 i hexaney.: 633 (2 lu, s),
cetate snéd_utlo

c ride-ethyl )

7mé§ éadgd g ’tﬂep% fg déyéFT w0i#2) rarftt $hel L H ' J=8.23
Henecigpbbatedugr ¥st abssuege7gotd ect agh by fszltnatH ora J=1.32
andrecrystal [ 1zed to glvethetltle conpound (7 ny)
Hz 1H9N@)Ié (308, vetr; DMSOd 6) d ppm2.42 (3 H, d, J=5
[Og)ﬂg% 5.68 (2 H, br. s.), 7.50 (1 H, d, J=7 .2

754771(2H m), 7.71-7.85 (2 H, m), 8.21
Ekbkplbr4 s.), 8.70 (2 H, br. s.), 8.86 (1 H, br.

schipapals g{“ﬁ{‘ﬂolr f3r§m%’f1a§7ﬁ%$%ﬁwa%?§ml i |

dihydrogihydi ARYBi-8h ABoRaladd Mxpdh Sken Twwdrachl ori de
To a 2M di net hyl am ne net hanol sol ution

<§5§ev H)%@/aé éaae@eghwﬁ%%mmk oiaﬁlu‘fcuﬂrbnSd@l was

st t o
oo bRl P HIE, TR B S 80 L, Cfarna ene
mnaducedesesslilregdsatura@mdtémpenm’rwa@ added, hend The solvent

m xture wa xtracted with. eth acet at The vent

whgs loRasrie Rttt Tr i ee iR e i vas

adaléﬂonaﬁdV\dﬁé 10x78rg ‘)!aﬂ\/aéx't&ﬁéiﬁdsd mlacks@ﬂﬂylorac(el—&te. The
of the residue in ethanol, and the m xture was ,

S§11|V PPEdW%e?HP@ﬁF aEﬁ@eF“%\eﬁy%W}W RGosPHeETe E-Q saf ﬁ}ladlum

carEaﬁ ﬁeu%kor@ow@é %5 | 85 eshddy oughy 0§Aldﬁoanqu ml) of the

sol vent was evaporated under reduced pressure.
rﬁégduaelmagtbanph e@ln@yth@smbxmm cyea?geatzcmwvermght

oFRATE S9RERLo FHRULACEL PR 5L MR 3 sopusiop, vps Fitteres
thrasga celmtéessrhﬁ|soIMédWWRa@3@@aMHZat@BCbnakrdrsﬁﬁted
efbaets felleolle 2db (8o fy 8 (s con
cErZﬁaeégHaphg e@hgzl abStEE P Ho Tgol@e syspensictofy1) -
2-cyano- 2- 4-di chl or o- 5- oxo- 2

methylbenzenesulfonamlde (0.38 gy as a colorless oil.

'H NMR (300 MHz, CDCls) & ppm 1.70 (2 H, br. s.), 2.68 (3 H, d,
J=4.9 Hz), 3.86 (2 H, s), 4.88 (1 H, br. s.), 7.39-7.62 (2 H,
m), 7.76 (1 H, dt, J=7.5, 1.6 Hz), 7.89 (1 H, s).

(Step 2) To a suspension of 2-cyano-2-(3,4-dichloro-5-oxo-2, 5~
dihydrofuran-2-yl)acetamide (0.28 g) and 3-(aminomethyl)-N-
methylbenzenesulfonamide obtained in Step 1 (0.36 g) in
ethanol (10ml) was added potassium carbonate (0.25 g) at room
temperature, and the mixture was stirred overnight at 70°C.

The reaction solution was filtered through celite. The solvent
was evaporated under reduced pressure. The residue was
purified by basic silica gel column chromatography (ethyl
acetate:hexane=7:3—1:0). 4N Hydrochloride-ethyl acetate
solution (1 ml) was added to the obtained yellow oil, and the

precipitated crystals were collected by filtration, and

96



10

15

20

25

30

35

di hydrofuran-2-yl) acetamde (0.73 g ) and 3-
(am nonet hyl ) -N, Ndi net hyl benzenesul f onam de

wobiaitseds in Step 1 (1.0 g ) in ethanol (10 m PCTaER2009/058434

added potassi um carbonate (0.65 g ) at room
regmist g ecans gheentheutethascsipourd overmgght at
1 . eaction solution was filtered through
gl%ﬁlp‘ g?ﬁe&éarvB%WV\g@ & RBBr at 48 (AdBr ﬁedﬁtéeﬁ Hz), 5.68
(@ asswme. sthe nesnodu@ H@Sdpuwm@dwy bassg-sitice ge! n
_}:o} um chromat ogr aphy &et h}; acet ate - hexane=7

(8% )= H4NmP-lyd|808 | 6LHdebst hyt) ackt 3@ e(BoEuthhon s.) ,

g(]gg‘d()l \@psb@dd%d togt 139 Qgtﬁl ngd yel [ow oil, and

t hepr eci pltated crysta s Wwere col lected by f||trat|on
Glecrystallized to give the title conpound (306 rTg)

ag?l%w@(soonmz DMSO-d 6) d ppm2.61 (6 H, s ) ,
B H, s), 7.56 (LH, d, J=7.7 Hz), 7.63-7.78

5(—2:H31ano)—2—1m&3o(—1 |f|3 bimeswls&ﬁém& 1)"1!>en;p§1151 )3
Hz), 8.89 (1 H, .3 He)

d%@%%%@giﬁigébﬁ C§r5>oxa1]§1%ﬁ%1l]ls@<%%l@r q-

EﬁzﬁWQHUTé a(QﬁtB¥h§Hh§19ﬁ¥$% ReZYAd1 sotluti (3.7,ml) was
-5-chl oro-2-im no- | - hydr opyr 1 di ne- 3- car%oxam de

a@@@do@hbwanébeAzsobaulﬁunpi chloride (1.5 g at 0°C, and the
(0] C bro
x??%%ng?ﬁ Fkgggga(%%tgggﬁuf?m% qim%%ﬁg n?ﬁﬁ)solvent
M&$ BNEp@Sahbﬁ madestredﬁmbdupﬁéﬁgﬁﬁéu éhﬁﬂraEQMEbrlne was

ture allowed to cool to roomtenperature, ethyl
2405t B HRHE UBR T PR TRY A ddh Grystlalaraieite . The

smkrleﬁﬁl:t stb¥véiﬁlbiéﬂé¢l Ofnadherapial ned-LLystal s 1WEY Balladium
di ssol ved in I N sodi um hydroxi de sol'ution, and t

C8GPARi BRAVAES éQt?%c%dﬂ@m&d@myﬂo ai:eEtQaJtlE:lOThe(l@r gam of the
Wi r at i.n nd ed over

“LaXeeh, AP Rl G, G S S0

uné@mcgdhpdessemeatﬂ$EpM@ERdUEaMﬂm purhti edlbyibaswes filtered

| L e ol u chr raph et hyl acetate:

R0 £F) othyT wodtate oo BHaRGFEGe01 By cer rhgduced
pebtaiiped yBki@@Sﬂddéh&ﬂﬁp@k&%@é&egy|BagﬁEh§Q9H0a4&El column
Eﬁdro en ch| or| de-et hyl acetate sol uti on was added

gme @gﬁ‘?%fi’p SR 25/t )s thersd Vool deméaropethyl) —N, N~

dimethylbenzenesul fonamide (1.0 g) as a colorless oil.

'H NMR (300 MHz, CDCl3) 6 ppm 2.32-2.61 (2 H, m), 2.73 (6 H, s),
4.02 (2 H, s), 7.45-7.56 (1 H, m), 7.66 (2 H, dd, J=9.1, 7.8
Hz), 7. 79 (1 H, br. s.).

(Step 2) To a suspension of 2-cyano-2-(3,4-dichloro-5-oxo-2, 5-
dihydrofuran-2-yl)acetamide (0.73 g) and 3= (aminomethyl) ~N, N-
dimethylbenzenesulfonamide obtained in Step 1 (1.0 g) in
ethanol (10 ml) was added potassium carbonate (0.65 g) at room
temperature, and the mixture was stirred overnight at 70°C.

The reaction solution was filtered through celite. The solvent
was evaporated under reduced pressure. The residue was
purified by basic silica gel column chromatography (ethyl
acetate:hexane=7:3—1:0). 4N Hydrochloridé~ethyl acetate
solution (1 ml) was added to the obtained yellow oil, and the
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filtration, and recrystallized to give the title

conpound (195 ng) . 1H NMR (300 MHz, DVvBQd 6) d ppm
wWQ@2®8/18844H , s ) , 5.66 (2 H, s ) , 7.47 (1 HeCT/@P2009/058434

J=8.33 Hz), 7.95 (1 H, s ), 806 (1 H, d, J=8.33
pr%l%%tﬁﬁédlcﬂystaﬁs Whﬂﬁ?qﬁlﬂéqteﬁ by,fglgzaploﬂ,,asd)

r%%‘/ﬁwéme%n‘%ﬁg%" T iR hobung, P8 he5 e =
MI on {3.@*' eD%TS@aHQPX@rpEQ@ éﬁy@lro@'fp“sqe Be78 (2 H, s),

am no- nethylnlcotlnan1g% (1 H b
r.

7Eiéomgl)1, |h<r11,| NTﬂ di i hy 1 %-3rdm ’de Wadl added /2°
ro t -cIrol(tIuIQ nzgn
EQOgDEl)E ¥aar[%b| th & Pf u?eGYAag?slﬁl)/r?edﬁa?y%)o%%ﬁf o? 39 (1 8 ds
JhQ 3The) m&tiﬁe(m ebbﬂ.ovsed to cool t o room
éigg rature, ethyl acetate'was added,” and the
pitated crystals were collected b y filtration.
EXBRp0bt gi ned crystals were dissolved in IN sodium
hydrOX|de solution, and the sol ution extract ed

Lyl BbBeRg T4 2 et B Bl s e g AT Y ldyer S Aadhed P v 2~
diﬂ& @%Wﬁ{ﬁ@ﬁs @é%%[éx%é’ VEfdBanesiiem sul fate. The

was evapor ated under reduced pressure. The
resi diesodst pomi ¢ e@—&nmm%lﬁnqw&o@@na@@d@nﬁwo mg) and

r omat ogr, et .h :

25ekoaps BPMRF I S5 R Gy THANEER ek Tleg ma) i
pwas (di $39l ¥ed éﬁlﬂ?é@a£@|IOGH@ yer ggan . ChTNEImkxtﬂﬂqﬂwas
acetate solution (1 m) was added, a t.he m_xture was

adplpued| FPZ@EOHB‘Pn ﬁ%@rﬁa’;@pp%qarﬁ}}reacee( B BEGiE tRE 2dded,

aﬁ'l'dt ltﬁecgggeﬂagtéﬁléd @J}%sté-i'g N le?%sed:)@oﬂil@)radlon
TQF obtggnei GrysﬁalsJW$re8$£$§glqugypk@N}$odﬁﬁy hydrox1de

S\g)l\?ltf]l.%h 2, Oé&&é %Q%ﬁcgﬁj\?a ,%%@ (d2 Vﬁsc,hlsie%n&lHace@ate.
Theld32Labxanphee8 Fashliasioed- WIﬁHKBdtuﬁ&%Gdﬂhqﬂnfz-and dried
oggit%ag%gggggyg&lgggéyl]The 'solvent was evaporated under
reduced pressure. The residue was purified by basic silica gel
column chromatography (ethyl acetate:hexane=9:1—ethyl
acetate:methanol=9:1). The obtained yellow solid was dissolved
in methanol, 4N hydrogen chloride-ethyl acetate solution was
added, and the precipitated crystals were collected by
filtration, and recrystallized to give the title compound (195
ng) .

4 NMR (300 MHz, DMSO-d¢) & ppm 3.38 (3 H, s), 5.66 (2 H, s),
7.47 (1 4, d, J=8.33 Hz), 7.95 (L H, s), 8.06 (1 H, d, J=8.33
Hz), 8.22 (1 H, s), 8.67 (2 H, s), 8.82 (1 H, s), 9.53 (2 H,
s) .

[0182]

Example 7
1—[5—chloro—2—(methylsulfonyl)benzyl]—2—imino—5—methyl—l,2—
dihydropyridine-3~carboxamide hydrochloride

To a solution (3 ml) of 2—-amino-5-methylnicotinamide (100
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di hydr opyri di ne- 3- car boxam de hydrochloride (Step 1)
T o a solution of 1- [5-nmethyl-2- (nethylsulfanyl)

w@b@ogB245ret hanam ne hydrochloride (8.0 g ) aneCT/JP2009/058434
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triethylamne (7.95 g ) in tetrahydrofuran (200 nl)
Wb bl dedV i ines thut by o i angirciso watse a@asadsa gb)combméenm
e ture.was stirr
el s e s el ot N wraeﬁmmecmxture vas
g€l ghedngt exigeactreed W hh etdyd n?lcé&tv.g:tee wagh%lq)&fe@lc‘;co cool to

was mashed with saturated brine dri ed over

RYheTHRAIAH YR e St So1okeRe Was eddpdr ated uUnder
pesused ras e Jfhe Rhiaide eE%éEdH§oper PrALoPOl Vo,

in ethyl acetate (300 m), en20|c aci
Plpp inggl Cﬁyﬂﬁ%%Sﬂwﬁ}emﬁh@EOlVQMOlﬁuEH éb@nmmahydrox1de

trje s ,added at r ure
Lo St d k9 S AR, OO SR AL e,
Bl drgeatied lividr mwemgh@adwuﬂhhyswggﬂ_e@%bﬂﬁl@; €and dried
sol ution. The or |c Iaéer was washed with saturated

%‘F%éﬂa%%&l&n} &t he stk fease. SVRARS LRdISFe v der
ted-cund
purl = e%ﬁre% eun @BerEQHE&% %%%ﬂlﬁhﬁ-@'&eﬂ %11% @Y ica gel

by basic silica gel colu omat gra
et chesrategrapkand=ithyl jcetThe: n@xmm T-esittye

Nas Mssal Y]%‘?ﬁolnl'@etlt)]an% { 5&{91%%1 ;%%gt&gd Wagnq

chl ori de-et acet'até solution
dﬂﬁ§QﬁVﬁﬁune W@$hshbﬂnedNahyﬁBﬁgé@rcHl&&ldéWéthyl acetate
ne entr nder g uced ggessure to give crystals.

%% 66¥b| §idr Y&caP shal H¥HER Sfay ICitiarl Lized

ﬂﬂbmymethhnoﬂ5e&%&ﬂybt%ta@@eEBy %%Ef%ﬁﬁlkl@ﬁ%n¥%hlound (45 mg) .
.met hanam ne hydrochl oride ( g as a solid f
ﬁszwﬁoomdDmOﬂdqdp@] mezz(le 3 % )s), B3 (63 HII s),

5. 8@) 7245143185?2 .. 9885 7§§9<JQ11H'§8 gﬁq,ﬁs%f Qp_t;?rgdd J=8.48,

280§2H@3 H8,. 0§ ﬁ l6($Beﬁ,2m) 28 Gyan(t 4, (B, J=1.70 Hz), 8.60

chl, or 0 5:di hydr of uran-2- yl)acetani de
é?ﬁl gé )9 g% %?SQne hy: g- (ngthylsul¥oﬁyl) phenyl ]

[@&BBananlne hydrochl ori de obtained in Step 1 (3.0 g )
and gssiun1carbonate (4.4 g ) were stirred in
FEERR 8| (30 M) at 8Q0C for 24 hr. The reaction

Sk BE6 - -$A%mino-1-[5-methyl-2- (methylsulfonyl)benzyl]-1,2-
dihydropyridine-3-carboxamide hydrochloridé |

(Step 1) To a solution of 1-[5-methyl-2-
(methylsulfanyl)phenyl]methanamine hydrochloride (8.0 g) and
triethylamine (7.95 g) in tetrahydrofuran (200 ml) was added
di-t-butyl dicarbonate (12.85 g) at room temperature. The
mixture was stirred at the same temperature for 6 hr, treated
with 1IN hydrochloric acid, 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 ethyl acetate
(300 ml), and m~chloroperbenzoic acid (24.2 g, containing
water: Wako Pure Chemical Industries, Ltd.) was added at room

temperature. The mixture_was stirred at the same temperature
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treated with I N sodi um hydroxi de sol uti on, and
extracted with ethyl acetate. The organic | ayer was

worwbasi2ei t h saturated brine, and dried over nRQIERI00A1058434

sul fate. The solvent was evaporated under reduced
foredduhs, Thd tesatied wash mmitédnml é.:qdjbaml'qzds:dgaha c@@bonate

h th t ., hexane=4
STLLERraT nolF (O EE S' 4o3 BTHe et RaRar uiarpd brine,
ahﬂdd@@eﬂ okkoridgnetbh sertfaie, sahet isenvehtMyhsWasaporated

Prgg nd the mxture was crystallized from
FaRSFEERY| Paeesare: The Fesdidsiet maédpéwﬁaplsbmb@sw

sﬁ@ﬁhﬁcgég By 1 fuhht &ﬁfbﬂ@toﬁ%ﬁfcﬁf\g l ??%a'c%\hg h%ﬁééaé 1)

the tifle conpound (1.2
Ty abpphnedisegidee, W@s)dlssplsrko( 3rHmetdhanol 5(58)3m(L2 H4N

vysfing S bsbbntly s B s 0TI o

aHddtheJmixtﬁﬁeFWés §t£@%éﬁf@%(ﬁb°U fo ) hrd. Qﬁd(@oﬁtentrated

5-ch| oro-2-im_no-1 -
uPﬂ%Fh%FéﬁF%d “%’smse ¢ r9FTuSHORSA ) E\Bﬁzg?b]iallied crystals
wgral hagh@aym% r@i@tl@}?I hoxalt dd dﬁ%y fir—qcs%%fth)d,&@ﬂ ep

%Amxtureo uoro-5- (trifluoroneth

(Be Ebﬁﬁvif%ﬂm@ylmmmmmuoandee (64508g) as a
was stirred in N, Ndinethylformam de (30 nl) at

80 for 14 hr. The reaction solution was treated with

TH NAMBY dif300th M4, ¢ Dedsioskds angl ;ﬁpﬂ rmaxzed 3MH,h 8t hyg, 30 (3 H, s),

B Robte ot un Hyr bho Cibor < oo ind 1+04 (1 B, o),

7sagurated &yines. andigri ed 5@ve(r3 magresi um sul fate. The
sol vent was evapor at ed under reduced pressure to give

(Step et h%r%zﬁﬂwa%yﬁ 4-gliqalamo1areremey Ry hydrofuran—2-

7 i l.ld.»_1H NMR (300 MHz,
ypc%oég%%&éei 497]gg )IH_a[% %‘e)%w 7237 (1 H, d , J=8.48
mayhyrsﬂMfQﬁyliphenyllmﬂihﬁﬁamlnélhH@ﬁpcB1821@é bbta$néd in

shghsh o2 1o RIS S LA e o
caldsgies] 2¢3¢ et hydswWdeocaryk) 245nr. The reaction mixture was
treated with 1IN sodium hydroxide solution, and extracted with
ethyl acetate. The organic layer was washed with saturated
brine, and dried over magnesium sulfate. The solvent was
evaporated under reduced pressure. The residue was purified by
basic silica gel column chromatography (ethyl
acetate:hexane=4:1). The obtained residue was dissolved in
methanol, 4N hydrogen chloride-ethyl acetate solution (5 ml)
was added, and the mixture was crystallized from methanol-
ethyl acetate. The precipitated crystals were collected by
filtration, and recrystalliZed to give the title compound
(1.26 g).

'H NMR (300 MHz, DMSO-d¢) & ppm 2.35 (3 H, s), 3.37 (3 H, s),
5.83 (2 H, s), 6.80 (1L H, s), 7.49 (1 H, d, J=8.10 Hz), 7.95
(L H, d, J=8.10 Hz), 8.24 (1 H, s), 8.63 (1 H, d, J=1.51 Hz),
8.67-8.79 (2 H, m), 9.63 (2 H, s). '
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(trifluoronmethyl) benzonitrile obtained in Step 1 (7.7

g ) at 0C. The mxture was stirred at roomtenperature
wo 009231285 and treated with sodi um sul fate 10 POTIRNE9/058434

and the inorganic substance was filtered off through
[cebite. The filtrate was concentrated under reduced

pressure. The residue was dissolved in nethanol, 4N
ERsrtyeh chloride-ethyl acetate sol ution (15 n1) was

5 adel el 02000 118 -1 Xt @né&@ﬁ_gl@ﬁﬂ&b@ 1ijzed from
met hanol et hyl acetate to give 1- [2- (rreth | sul f angm_)Lde

tsmf%wnmm@mﬁn)é@emmollgﬁe dipyeiRRYARORES™3-carbox

SDEEer (4 0 ) TR U0 1 B o)

Sﬂepll ) & mﬂxﬁhfé;dﬂjz fldbkq%b—Htruiluo;ﬂ&eggy&&penzonltrlle

St
iB %Ihdoifoi ‘gTéﬂe%I(I}ﬁg‘teg%lsO&lafte )}I O% g%pw%s sI?r?ed in N,N-
diﬁétﬂzy%ﬂﬁ@ﬁm’é)% (%{M dm@toh@naaknmhuﬂrocjﬂeomsé@tlon

obtainhed in 4. 27 and triethyl am ne
SPlP’ﬁl@%tW%\%y@?%ﬁﬁ%rW(thd-%hi) %hél?dfé&y &Flfixba§1§| 32efacted

wgkﬁaépﬁ At £. L5542, I Thedlx2aPLt GARELALHES. sUB8e St &I € with
was stl red at the sane tenperaturefor 12 hr, treate

agiiehus I\Ishglmlumchydrogelaccdrban@lt@xﬁ@é@té@lnwﬁtlﬁ eghyrated brine,
e.. The extract, was d e r

BRat bt ac tor tee Do TR e ThR, A LA gt Pporates

uavaporatededntless seckicesl quires A @nethhe solitfainyad -5-

(P SRHBrBPEs BORL P e e R 2 | GO ) Ag Wber -

|.nd Ltd) adple,adz t oo\,
mg%rg%ure. hg%%lx?ugzééva?s?llr%emgfﬁt 'he ‘same iy

Je6rp8rHrure7fof 8LhE, dthd T7dbd Wil Hquedus$2sddi fim S

dr ogen.car bon t
<§ésﬁe%w?hﬁséi%%%?%%%réﬁ&ﬂ T uar e Wl 2
isuktakehydhefsohn ek 5Wasl e v raaddet Lmdaretrire/d@@édanyl -5~

pressure. The residue was urlfl ed b basic sil el o
@wéﬁﬁ%ﬁm@ﬁ%%@b%mn%%ﬁ% o Horahei L C7""79 at 0°C.

TEQemQQEaIreeﬂaé est duge NSt dﬁ&cﬁ@ﬁ/&ﬁbéﬁhﬁtﬁj&m X hQO and
N hydrogen chloride-ethyl acetate solution (10
tﬁrb)itﬂéswaﬁheGOdaﬁ@ sRbL ALY XER R 3T He 6O5EIRGEC

s%%SQEHCea?gFC9EE§Q££§tggfuﬂQﬁ&xﬂ?Qﬂﬂ%ﬁere@ﬁ%rgligrate was

give crystal s
concentrated under reduced pressure. The residue was dissolved

in methanol, 4N hydrogen chloride-ethyl acetate solution (15
ml) was added, and the mixture was crystallized from methanol-
ethyl acetate to give 1-[2-(methylsulfanyl)-5-
(trifluoromethyl)phenyl]methanamine hydrochloride (4.28 g).

4y NMR (300 MHz, DMSO-dg¢) & ppm 2.61 (3 H, s), 4.11 (2 H, d,
J=4.54 Hz), 7.56 (1 H, d, J=8.33 Hz), 7.74 (1 H, d, J=8.33 Hz),
7.81 (1 H, s), 8.48 (3 H, s).

(Step 3) To a solution of 1-[2-(methylsulfanyl)-5-
(trifluoromethyl)phenyl]lmethanamine hydrochloride obtained in
Step 2 (4.27 g) and triethylamine (3.35 g) in tetrahydrofuran
(150 ml) was added di-t-butyl dicarbonate (5.42 g) at room

temperature. The mixture was stirred at the same temperature
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The obtained crystals were washed with ethyl acetate
to give 1- [2- (nmethylsulfonyl) -5- (trifluoronethyl)

w@b@ogB12ifret hanam ne hydrochloride (2.96 g ) aRCHJIP2009/058434

solid. 1H NMR (300 WMHz, DMsSO-d 6) d ppm 3.42 (3 H, s
for, 12 53%,( 2rHated yith8104hBdAScH oM angdgid. 2hd 2 racted

d,, J=9.09 Hz), 8.58 (3 H . (St 4 ).

Wé-téygr’?glyg- (3§,e£§a?chl eo%(%’%é‘gc% ,“?-Sél iwl’?f?%negf 3)’%5??- saturated
pHihacetarl deikd. 69cd thagndsilm-sdIBity) sahkoryhyend- was
(trlfluoronethyl) pheny?] met hanam ne hydrochl ori de
oePareeed pndespredeosy Pres anee potTé@siOéﬁ\aé@ﬁgoﬁsﬁédue was

cﬂfé‘s%ﬁ.vg% i‘PP'é‘Eh?ﬁ.i LEedatn eshangl) (30hain-ah QL A zoic

e reaction mxture was treated with I N sodi um
dojdr d¥iode g0l obhoainand exteacti@okod Ruretdhdmiasslt dirglustries,

he .organi c | ayer was shed with saturated_brine, and.
L&ldi'éd e ARG n@%i anRPSul Phrete eSoILI@"eentmj\ﬁécélre fasBirrea
£Vape akbe@ wsdperredueedopr Bs) eand herdesddiugl Blesaqueous
purified by basic silica gel columm chromatography
sosinyl hyserges chrekanata sajutigme Jheaiaredrissilgyer was

Was i sl V%ch?‘a?gﬁhﬁgi)he, AN hygr ogeno-wdy ofd desetlylsuifate.

acetate sol ution m ) was added-, and the m xture
Thees sexlyrstndl Wezedveponahed handéet byducedtpressWr The residue

i pi.t.at ed t al | t ' ' d
PRyt 5y Basirvalthta ot b SR e etny:
awgﬁljﬁ(t%()@leliﬂdhe;@g?&d e bippnrEd&ds3dde was) d}s&o&%ed in
metheniady (802510, BN BapShen anfotledl eyt agttare sotution

. d J= ' : o
G0 Py ngbleg (g ERe*RukBhes Bud2 S tea G G0%C for 30
%, bremwo Bncems Ry Edsuhfieny F§dbesdypressure to give crystals.
b Chloro. 21 M no- T L R . '
R ot sty R s, Al (MORORYIL ) N LU B0 give

1(-1%.-4(ng Hhyvdrt 1 Sediylm-Get hahel hoodmat e ¢ B) [@emy ) ] meriemnamine

AL dAcEPoR SBPUEI SRLWS Lreat ed wi th TN

By HLRChBEDI GraC Bvs@nd,) &%t part 8dai (H gl hy) , agetate 1, s),
8.04-8.15 (1 H, m), 8.22 (2 H, d, J=9.09 Hz), 8.58 (3 H, s).
(Step 4) 2-Cyano-2-(3,4~dichloro-5-oxo-2,5-dihydrofuran-2-
yl)acetamide (1.69 g), 1-[2-(methylsulfonyl)-5-
(trifluoromethyl)phenyl]methanamine hydrochloride obtained in
Step 3 (2.5 g) and potassium carbonate (2.98 g) were stirred
in ethanol (30 ml) at 80°C for 16 hr. The reaction mixture was
treated with 1IN sodium hydroxide solution, and extracted with
ethyl acetate. The organic layer was washed with saturated
brine, and dried over magnesium sulfate. The solvent was
evaporated under reduced pressure; The residue was purified by
basic silica gel column chromatography (ethyl
acetate:hexane=4:1). The obtained residue was dissolved in
methanol, 4N hydrogen chloride-ethyl acetate solution (5 ml)
was added, and the mixture was crystallized from methanol-

ethyl acetate. The precipitated crystals were collected by
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The extract was washed successively w th aqueous
sodi um hydr ogen carbonate sol uti on and saturated

wheima312ahd dried over magnesi um sul fate. The BOI/¥E2009/058434

was evaporated under reduced pressure. The residue was
Erysraltidredrid ometisalddetat tohexasethe givke compound (1.0
- br ono- 2- (net hyl sul fanyl ) benzal dehyde (11.1 g ) . 1H
MR (300 MHz, CDAI3) d ppm2.50 (3 H, s ), 7.22 (1 H

14 ¢MR la@oﬁmdﬂ DM§06§6(35 k!fm @d4§ -r% 48, sf,zg g'é) 2 H, s)

{33725%% #) o r?etlr?ryr éuﬁfvaﬁk}*lr J58n ardéhg)éleﬂabt a8nfé@l rh H, s)

Step @ @l gJ=)8 qfddHQ)”Ethth?rﬁxyEa”bﬂf 26 Hz), 8.72 (2 H
hydrochlorrde . were stirréd In pyridine (ﬁ% !
M )T=g- Fdin treerér9at Qrét fe).14 hr. The reaction

ﬁfﬁy%lon was treated with water, and extracted wth

et acetate. The extract was washed successi vel y

EmampleN 1ydrochl oric acid (twi ce) and saturated brine,
U%b e A B ddc san B L5anr L1 05 o Yk B B 701, 2-

! 1H N’Sglthfcﬁ@ﬁél—h :ee%ekgﬁmgeh&t@&m&%agf (11 99)

Brep @3 ﬁ Bremp-2-flugreberraldehyde8(T7a. 4z9) ahoﬂ%c(dllum

té.ttst%théro?%% 88 Lot S0ty o8l e BB Bt

(Eetdly| sittl feang| Fobedr ahidehy decOreaethyhoxb B+ 0Bh &880 reated
etrahydrofuran (200 mi

A ied T BSFaR BTGP AF aRCbor ahas (SASACHAS hkR ehyT mcetate.

Thet katydeef wbanwsohsli sMdcadtsPPC v Jien Madddss Vt%
stirred at 800C for 3 hr, and treated wth ice,

hyarGER 6ArEoRatE £20BCHPY aRd a@r@eeatathéomna,uramd/\aﬂsrled
o%%krﬁﬁgnéglgﬁpgh%ﬁété hﬁﬂugggﬂg}Q%!W%Feta%%c&giegdunger

to the m xture e separ at aqueous Iay
reagicEdegrasthr8N st mnsh;cﬂreomadae cs:@lsltttajl(lﬁt,zeatndrom ethyl

SSERELEL DR N SEslale, Tne st jac e voshel L,

(imlﬂage The sol vent was evaporated under reduced

lpressure The obtai ned residue was dissolved in
H NMR (300 MHz, CDCl3) & ppm 2.50 (3 H, s), 7.22 (1 H, d,

J=8.67 Hz), 7.63 (1 H, dd, J=8.48, 2.26 Hz), 7.92 (1 H, d,
J=2.26 Hz), 10.22 (1 H, s).

(Step 2) S—Bromo-2- (methylsulfanyl)benzaldehyde obtained in
Step 1 (11.0 g) and O-methylhydroxylamine hydrochloride (4.37
g) were stirred in pyridine (30 ml) at room temperature for 14
hr. The reaction solution was treated with water, and
extracted with ethyl acetate. The extract was washed
successively with 1IN hydrochloric acid (twice) and saturated
brine, and dried over magnesium sulfate. The solvent was
evaporated under reduced pressure to give 5-bromo-2-
(methylsulfanyl)benzaldehyde O-methyloxime (11.9 qg).

'H NMR (300 MHz, CDCl3) & ppm 2.43 (3 H, s), 4.00 (3 H, s),
7.18 (1 H, d, J=8.71 Hz), 7.43 (1 H, dd, J=8.52, 2.46 Hz),
7.90 (1 H, d, J=2.27 Hz), 8.46 (1 H, s).
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met hanol , 4N hydrogen chl ori de-ethyl acetate sol ution

(15 mM) was added, and the obtai ned precipitate was
wa@oelbastesl by filtration, and washed w t h et hyPCHIEDe/@8434

to give | -[5-brono- 2- (nethylsulfanyl) phenyl]

Bebbalanfneahydl@thbmrdfkﬁ{ﬁkdﬁb129 . 1H NWVR (300 MHz,

2.52 H , .0 o ,
(pesgvEgubranht Tba aeldeyrie, Eatqthiiorlaly ohtaizgh yn,gtep 2
(). 8 & 6§n7t¥@r£13:§]/_éi'§:®ftﬁ&én & 13 Kas fdded (Step 4 )

To a Sol ution of br onp- 2- (et hyl sul f anyl )
tphéﬂ?l&/]irﬁﬁtlﬁaﬁalﬁ@ﬁ@nﬁyﬂlf%%ﬁ énﬂme%meaﬁn@é?a/qrﬁfgréa golution)

d_t hyL
as:epgghs(}%oan UE%%H% a?’kg\ggééd%édgg‘)ct L 3 hr, and treated

wdthaibenaaad(IN6ﬁygr¢cb&orxmwﬁdrﬁmk&&ﬁnm&é WEWeamﬁﬁﬂureThe
was stirred at the sang tenper t re for 14 hr, treated
MEEH Ral'8F, ShhaT et Facteq wth F‘ﬁyl “Blefhpyl FHEtate was

ag¥buaehb was meshede sucEesSeyrinatwd hqulohgdiagbkowis basified
acid and saturated brine, and dried over na nesi ym

wd hf §Neso¢hémsbv%ﬁ¥l%ss<&)«hwrm ahdy &gth ethyl
a@%@%%%re r#%% é*%ﬁéﬁ@%.wa%hd%%%gkﬁﬁgd'Er@ﬁgyland
acetate , m chl or oper benzoi ¢ acid (14

dxlednbaemlmggmaSEum MkaaPureTGﬁekaﬂentha§teV@@orated under

was added at_.roo e atu
r?QPFngpﬁFSFHEGSa§g“?eﬁ%@?ﬁ ﬁ{e %s dégggrea et
m\&thﬁn@ql,leﬂush§dﬁbgﬁhhylﬁil@gﬂﬂe-e@ﬂfkbp]naic&e’&ﬁwmcdmtfﬁlme (15 ml)
organic |layer was washed with saturated brin

d
W@ﬁlé@dSQeraﬁﬁgF€§l99?%&??%ﬂ%req?RQEﬁﬁ§Mﬂﬂs 168ted by

f%\i%&%rt%ﬁduagarwégﬁg&eﬁlﬂ& cpeuye. aJé\?aHeesdcﬁuﬁvVéﬂSl [5-bromo-
purified by basic silica gel colum chronatogjégida -
e g)

2(—dml¢9zhyé§@tl§aeyl hghané-‘l:izmeuh%namm Foitst e el 1

W%gi Eié’étﬁ%ﬁ%f@? ng@é%l?qg%n%%s 4")‘N \r/%grgdgﬁd Zaky s

7.8 nilxuyr €, wassstirHey, at. BOO0C for dd hrJ=nB, 2.26 Hz),
caoncentrated under redyc essure to give crystals.
7Tﬁé‘8bt§iﬁid cr?%ta 99 ?g ﬁa Pbd with ethyl acetate

(@ed V§ Fo [3535&9@03 of et hylisebhonyl ) phenyl ]
net anam ne hydrochloride (5.85 g ) as a Solid. 1H NWR

(GodyiVvex] FRRBO) BheRryd] ppanasins wdr%ck)lorm%?b(t@med in
Ste% b (6.25 g) and triethylamine (4.72 g) in tetrahydrofuran
(150 ml) was added di-t-butyl dicarbonate (7.62 g) at room
temperature. The mixture was stirred at the same temperature
for 14 hr, treated with water, and extracted with ethyl
acetate. The extract was washed successively with 1IN
hydrochloric acid and saturated brine, and dried over
magnesium sulfate. The solvent was evaporated under reduced
pressure. The obtained residue was dissolved in ethyl acetate
(200 ml), and m~chloroperbenzoic acid (14.4 g, containing
water: Wako Pure Chemical Industries, Ltd.) was added at room
temperature. The mixture was stirred at the same temperature
for 4 hr, and treated with agueous sodium hydrogen carbonate
solution. The organic layer was washed with saturated brine,

and dried over magnesium sulfate. The solvent was evaporated
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7.917 (2 H, s), 809 (21 H, s ), 860 (3 H, s)
(Step 5 ) 2 Cyano-2- (3, 4-dichloro-5-o0xo0-2,

WOQ”QJW“%W?OfUF an-2- yl)acetamde (1.95 g ) , 1 PCT/IP2009/058434
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[ 5-brono-2- (nethyl sulfonyl) phenyl] nethanam ne
unyidrroebtiotedepobsgined iTheStre i3 W@ sgpprdfided by basic

pot,.assi um car bonat e 3.45 were stirr i.n ethanol
62T oLt CbERR ot R CTMMRRY CHEETOn SRS e Ae=2: 1)
mee%beglﬁfeahré%eeelw& hy s 9 e SOl WhdianANd 100 m1), 4N
extracted with ethyl acetate. The organic |ayer was

hyglshegnwehhosadare eﬂltﬁ¢¢ﬁﬁteuﬁplﬂﬁxnﬁcﬁkﬁ'Hﬁdgﬁ@@u@ﬁﬁed

. The sol vent, was o) er.re
B LB e R e e S AP e e B ot i fangeperatea
um@bmnmedhcedapogsa@hg t@t@y%aaneyeﬂ&&sheﬂ%eeebtainéd.crystals
The obt ai ned di ssol ved, i n ne nol , N
e BRERC BT b (e EY by btk oA T P s
@ldedl sandohpe) phhiil BndeSakdySi@| p sk IMde (5.85 g) as a
met hanol et hy acetate The precipitated crystals were

sediirect ed by filtration, and recrystalllzed to give

h

k. g&&oﬁ@g&w%d he g@@g% (3%, M, DIRG9, o)
7d9,1 J2|H 5%) Hz%,09. BBHB, ) BHQ @)H, .24 (L H, s

R TR AT RN P R B2

yQWQEEybﬁuUéomyl95b@nzyi}[sébébmo 2-
di Ii#]dro ridi ne-3-car boxam de hydrochl ori de 1
Xt-gHe L8Ry 21 PResy blme Hed brskdibe nrahi aFh %Rdfo O@t)aéﬁ‘-&d in

i yum e hane tigr n
i i 5d Bthe £L188 e i

1mea¢hannls®BOtmbh wass 1k diced 1 thir .walTke, re@dtlon mixture was
extracte cet at e. The xtract
t¥ ate% w1t g%g¥ﬁphy%?oc fht%ﬁn%iéMgséM%ﬁ%fged with

SUCCGSSI ve y Wi or| C acCl queous soO

dygiogentaaebormtie @afaniconart S@tsum@tsel@dbwune safdrated
dr| ed over %nesn um sul fate. The EOI vent
é&&ﬁoré?@ddﬁh %rOV%Hu%%@n%§E@%Lﬁ¥Q o@@ﬁlﬁQ&Vent was

égeggggeeaﬂéneéySiéaubéedpfé@mfé hylrrecelatiguexaseptfified by
basic silica gel column chromatography (ethyl
acetate:hexane=4:1). The obtained residue was dissolved in
methanol, 4N hydrogen chloride-ethyl acetate solution (3 ml)
was added, and the mixture was crystallized from methanol-
ethyl acetate. The precipitated crystals were collected by
filtration, and recrystallized to give the title compound (0.9
g) .

'H NMR (300 MHz, DMSO-d¢) & ppm 3.41 (3 H, s), 5.84 (2 H, s),
7.26 (1 H, 4, J=1.51 Hz), 7.86-8.04 (2 H, m), 8.24 (1 H, s),
8.56-8.76 (3 H, m), 9.65 (2 H, s).

[0186]

Example 11

5-chloro-2-imino-1-[5~methoxy-2~ (methylsulfonyl)benzyl]-1,2-
dihydropyridine-3-carboxamide hydrochloride

(Step 1) A mixture of 2-fluoro-5-methoxybenzonitrile (10 g)
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met hoxy-2- (nmethyl sulf anyl)benzonitrile (8.3 g ) . 1H
NMR (300 MHz, €DC 3) d ppm2.52 (3 H, a), 3.82 (3 H

W0 289)131247.02-7.11 (1 H, m), 7.13 (1 H, d ,POHER0®/058434
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Hz), 7.37 (1 H, d, J=8.71 Hz) . (Step 2 ) To a

2@ pepdi wh meft Handtihdm laten (Suh kydwadest2rted Inin, N-
et rahydr of uran (2 m.) s added 5- et hoxy- 2- .

%%?W%{ﬁ%c}eoe&%omlt) r i 6§b(t: ar Med® i Bt St dfe1 regcpzon

goJutat o) Gra sTheradvdding thasiasteld, r eddabxt 008t EENPEFRL LISy 1
for 3 hr, and treated with sodi umsulfate 10 hydrate.

S St uFBSWEETEEFENERSsYRPRRE BRCeoB Tehp eritiuril

1 X6h T 1, hed ani-6 1 SMP ' '
ot Ry 2l [acR0igen a0 s BRGSO RR O BES Courion

FHdetaty byriassuead Tréedesivduemngsedissoswethtia. The

thanol r0 hl or.i de-et hyl acet at ,
SO utloﬁwfﬁggﬁéer%é%da g@&% fﬁguﬁ?QtBFésaﬁge‘ The obtained
wryisiu viazed riysamlidzean dromt Byhyacetet 8teaRekike to give 5-

oht ai ned cr al.s re hed with ethyl acetate to
e R sy o R v B e RGP EkE By TS - Drighy ]

pe@anant dr ri 8,45-0 1H N 0 :
SRR S RSt TN L
T O A1 (1 gl),m@.fsé- 3031(H, Hd, WFy-037HAR 772 (AL M, d,
J=gn7)1,H.)43 (1 H, d, J=8.67 Hz), 8.51 (3 H, s)

(Step 3 To a solution of 1- [5-nethoxy-2-

(Stetthy) sUlof aamykpepheényl bfnet habhani asuhydimciyaride (2.1 g)
hyl am ne (5.53 ¢

.Qbt.ained i.n Step 2 0 and triet
Pl Byt JPRE A R LA P LR G T
& te ) ok at-4 h } X44r °

e onaten B Bondoh Lot Lo Dbt aTREa B geod e BIALID) ax o%c.
T%aetﬁ‘%&ﬂléﬁ, WaRdSExtract 88 WPPR eRPRSralktetatier thér, and

codrael wen veahed sueeses! ¥l yydtdd | Noduachlodi 6.
aci dand saturated brine, and 1 ed over nagnesi um
fyurthere stTheedohenbonasemyaparatedf unddd misducedi the

; Q. i ned id [ | ved i t hyl
R RHLE SUBSHITER BR0 FERt ST Sher bonst St G 1046 83 e
filtontai nesgcvatent ke Guier Ghemiead Jdrlisidd eSThe residue

Ltd;d?i Wai added at roomtenperature. The m xture was
YR FrEFCal et hen sBRERERAper 2 dr &Y frdquen chdimyide-ethyl

acetate solution (15 ml) was added. The mixture was
crystallized from methanol-ethyl acetate, and the obtained
crystals were washed with ethyl acetate to give 1-[5-methoxy-
2—- (methylsulfanyl)phenyl]lmethanamine hydrochloride (8.45 g).
'H NMR (300 MHz, DMSO-dg) & ppm 2.40 (3 H, s), 3.77 (3 H, s),
4.12 (2 H, s), 6.86-7.03 (1 H, m), 7.13-7.27 (1 H, m), 7.43 (1
H, d, J=8.67 Hz), 8.51 (3 H, s).

(Step 3) To a solution of 1-[5-methoxy-2-
(methylsulfanyl)phenyl]lmethanamine hydrochloride obtained in
Step 2 (6.0 g) and triethylamine (5.53 g) in tetrahydrofuran
(150 ml) was added di-t-butyl dicarbonate (8.94 g) at room

temperature. The mixture was stirred at the same temperature

for 4 hr, treated with water, and extracted with ethyl acetate.

The extract was washed successively with 1IN hydrochloric acid
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treated with aqueous sodi um hydrogen carbonate
sol ution. The organic | ayer was washed wi th saturated

wheima312ahd dried over magnesi um sul fate. The BOI/¥E2009/058434

was evapor ated under reduced pressure. The resi due was
gt |Sfaat@drakt>e<:bévml@es| pndadgépdcovenmmammoraibgiabiate. The

ex |d
éé&ﬂ%ﬁsso B%POQ%{% aﬁgﬁe%l%%dﬁg?g Spﬁg&gﬁghy oggﬁtalned
nﬂﬂmmkﬂamstmﬁbs@aebdténsetbylomcéﬂét@1)ZM@snbﬁdeﬂxiﬁhe
Xt ure s stirred at _60 1 hr,, anpd co centr
SR reatas s Gesth ¢ 1Botdi e CoyLisn Tio Fratant Ay Fure
Aahstcals I\f'{@iﬁl%t\&@%%edl,\ﬁkitb‘ REBYLdaset at erden g&é/fgoérature The
[ 5- met hoxy- 2 (nethylsulfonyl) henyl ] net hanam ne

THYIGEN VErSi @écl(rgesl gt) ths &289| FemParp Ve (30D AHAr, and

g

%?%%%é 2%@t%.%%ﬁk§u% %% Eh hg%}o%e@ %%rﬁé%%&s 3ﬂutlon The

qrgadic dayer Wa®2wekhed, with JaBurFdtétd)brBrde 4ﬁﬁ+d:led over
. (Step 4 - -2- (3, 4-dichl 5-

AR UGS JSe st B s Sy sptod, tfider reduced

dE=gmidoxyTRe (BBLOYE SWAE ony) £ pheny ]ba”mit&aia_mdae gel column

hydrochl ori de obtained in Steﬁ 3 (3.0 f ) and _

HotorsdioghePatb dRaty 1 Acebagejhosresstitr ed e Stadard

4e¥ dile) Al %fi@soq 46 5 r meIﬂsnéfaﬁ?@r}nm Xté&&? MShydrogen

treated with I'N sodi um hydroxi de sol ution,
@xtarEcteed: thiytlh a@tel’b:wteaeetlateon TheS onganias | a@deed wadhe mixture

02 PR B g, 08 S0 00 TR Wl

R eRSSiiee toTkﬁ_vreeS:Ir@'Lﬂ;eaWaS prhé foradh inedasiyestsilld e@rgelwashed
col um _chr omat ogr aphy Eé acetat(g%iﬁl The obt ai ned
el e Yida & HESS6l \F@dgeﬁe T harBF ARG 4N hydr ogen

GlHer/1deneidmi1) %%%E@H?m%@hﬁhhﬂﬂné4h§a}o&@§oﬁﬂ§§d 5.4€) as a

m xt dre was crysta i zed from met hanol - et hyl acetate
smldd-he precipitated crystals were collected by

d || d i he tit
e8P By BHESh R %R TS kel 5540 ppn® -
B.435 (23HH S s )7 193.(82H( 3dH, , Js8) 99, 5284)6(122)H , 781 (1 H, s),
6. 42 (1 H J=8. 85,

%5 W i §103T (817i HZS H§)5§ é§4 (1 )8! 23 (LH, s)

SB%@5% (1}ijano 2-(3,4~dichloro-5-0ox0~2, 5~ dlhydrofuran—2~
yl)acetamide (2.33 g), 1-[5-methoxy-2-
(methylsulfonyl)phenyl]lmethanamine hydrochloride obtained in
Step 3 (3.0 g) and potassium carbonate (4.12 g) were stirred
in ethanol (30 ml) at 85°C for 16 hr. The reaction mixture was
treated with 1IN sodium hydroxide solution, and extracted with
ethyl acetate. The organic layer was washed with saturated
brine, and dried over magnesium 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, and 4N hydrogen
chloride-ethyl acetate solution (4 ml) was added. The mixture
was crystallized from methanol-ethyl acetate, and the

precipitated crystals were collected by filtration, and
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s), 869 (2H, s), 9.63 (2 H, s ) . [0187]
Exanple 12 5-chloro-I- [3-chloro-5- (nethyl sulfonyl)
wWhew2iBi245 2- i mi no-1, 2- di hydropyri di ne- 3- car bBXEIP2069/058434
hydrochloride (Step 1 ) A mixture of
rSc by or®: bt £dd At hginzortiter itlle;l(e406m@o)md gadifum .
nmet hanet hi ol ate 1.42 Pd2 d 3 (84 ny é
"HAMB NGO 158 - SQnSIG ﬁ%o f)gthfl Janind2( 4378, )
598@ yasystifred, i kplﬁl?n@ (JQ@ o6 )uar, 99CLo(1%hrdd, J=8.85,
The reaction’ mxture was treated wth IN hydr ochl or|c
2aé5dHZhnd8é¥ir6bt&xi@mtqrae@ﬁyﬁzéee@aﬁé (¥h8/opganfe>” (1 H
aygr S atgd brine, and dried over
Shhgﬁéglg\ﬁ?g su’Ifate e @%rﬂ{\"/enﬁ was evapor at ed under
[oedwped pressure. The residue was purified by silica
ggn chromat ogr aphy (ethyl acetate :hexane=l:
ve 3- chloro-5- (nethylsulfanyl) benzonitrile
548h§ogo)1a§3ecrm£f&5—1¢rhe!‘ﬂ¥811s3ﬂ&dwja b@B@yl?;)—Zdlmﬁlm)-l 2-
1 (3 H, s) 7.33-7.35 (1 H, m), 36 (L H, t
dlhyelropsolw}e I grqaxapidy ydmchl?glﬂf) (Step 2 )

S f 9
HE gyt %5%%%%@m%?@??§%%fzo%@§%%l§- ‘
s(:dﬁhﬂnyﬂmbh:ﬁmtykh:)olmt&om 142 |19 ;oBtcei(dld) 3 n(&B 61)L (@@phos
I t
(HF Bohr o ¥ Teb ST o el (OE BTIRERa it red in
tgmﬁeﬂbXbe@ Mes stigoed b @Oﬁﬁ1teﬂ@@rﬁéaﬁﬁﬁéﬁﬂmiﬁture was
nd the inorganic substance was fllterz& of f,

mn,
tﬁ:ﬁaﬁaah%@n%l& hyfeCs Tt Sey Aok SRtTRces uldér ethyl
aEggEEQd PfEsS f%wuthé@%¥ dide wasnhdusekuedaklrated brine,

anol , and hydroden chl oride-ethyl acetate
asdldtned Qﬁen1mag@gsa@meailﬂaﬁg|n Ther eongent was evaporated
stalllze from ha e e
SGHER AEHEr SO RIS NT b viasha T i LE YeRyPuatatafory ooiLica gel
ceilvnlchldmetb §raphy (@Ehﬁylauéﬁaﬂﬁﬂﬁeadnaﬁm 20) to give 3-

CRBEPa e At B e oy e Eigt il e oF 5 B A 3 SepLd.
%11\][&% '§5§0 M%z,' CDE%SQH%) pp§n72 536 (61uH s5,) 7. 3% 7.4% (1 H, m),

7.36 (1 H, t, J=1.60 Hz), 7.39 (1 H, t, J=1.79 Hz).

" (Step 2) To a suspension of lithium aluminum hydride (0.79 g)

in tetrahydrofuran (200 ml) was added 3-chloro-5-
(methylsulfanyl)benzonitrile obtained in Step 1 (3.2 g) at 0°C.
The mixture was stirred at room temperature for 3 hr, and
treated with sodium sulfate 10 hydrate. The mixture was
stirred at room temperature for 30 min, and the inorganic
substance was filtered off through celite. The filtrate was
concentrated under reduced pressure. The residue was dissolved
in methanol, and 4N hydrogen chloride-ethyl acetate solution
(5 ml) was added. The mixture was crystallized from methanol-
ethyl acetate, and the obtained crystals were washed with
ethyl acetate to give 1-[3-chloro-3-
(methylsulfanyl)phenyl]methanamine hydrochloride (2.8 g).

ly NMR (300 MHz, DMSO-dg) & ppm 2.52 (3 H, s), 4.00 (2 H, s),
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(Step 3 ) To a solution of 1- [3-chloro-5-
(met hyl sul fanyl ) phenyl] nethanam ne hydrochl ori de

wobdogisrds in Step 2 (2.6 g ) and triethyl am nePCRIBDB058434
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i n tetrahydrofuran (100 m) was added di-t-butyl
di 8&r bbndt et ( 378l §79 Hat) ,r Gordé gnper,atsyre7 . The (mi ¥{ UE®, g.51
stirred at the sane tenperature for 4 hr, treated
vvltl—rll ﬁrhydrochl oric acid, and extracted with et hyl

Seept ) Thes e TaGlon'as Vashedwotp_sat urated bri ne,
&9% drjafied over_ magnesi um sul fate. The sol vent was
B P e yd 8 theesaiine. hydsoshiarhdd obtained in

dZJe A ssQf %%q,eg.@leﬂtaﬁwneaQ@ %%teg§ 109 @\I\%{%}Pydrofuran

mchl or oper benzm c acl 7.15 , CO nin
kD Rur éVc”Ghe?rﬁCt%l dindastitiyds dicedbpnaas aﬂd&dgatat OBBdm

ure was stirre t t.he sane
%ﬁ%e:{a ure fglﬂg H]ﬁxlcuﬁeﬁdw?re FEEESE th a%&%“%&&nlﬂﬁrature
fydrdgen dardzdreat erisel AN 0pdréBR16FIaNEEIHAYSRd WaSt racted

%he wi.t h sat urat ed brine, and dried over magnesi um

Y IrReedStgent %36%9%%%1? atay WarRled Meddcedhturated
HOF 1868 Urhd Métﬁ%kz@%em‘é’éﬁeeHﬁfnf bﬁngYebasl‘hce Ss{é%v)ce%tg%das

col um chromat ogr aphy (ét hyl acetate : hexan
eﬁ?@%t@i%é@d«eés.r@d@cmspaessoreed The nettanaeld EEidue was

g hlari | ac tat ol utiagn
Poboh, 2 DAoeReellel S50°hAL) AE Bt fpnosc
280 (,- 1éncy,conaeat nahgdwatder WeROCREr @SS @& T Ondustries,
Crys The obta ned crystals were washed with
Igfh?l“@@e@%@§dt8tgF98ml e@@egﬁggg% 5.The mixture was stirred

ety lssulef @@ybrphenyL] ﬁBEh,@nﬁlﬁl ngndy: @;)9!14
J ), as a sol i d|p 1H NWR (300 MHz, @ i d& dﬁé(%B)Aélous
le dyoge@ garpgngte go}ut1@n011@2 Hrgamlc JalyerS¥as

wH%?gSSWQ%h(%a@uraged ﬂrlne ﬁg)drle§ oéer mdgneglum sulfate.

QRye2L( 824- dirghboa0ed- axde 2, LedlidydirgfdyaAn-e2- The residue

e B B oRY DA RAENS 11 (Rt Sl RE h o st aehy (ethyl
aobtatﬂeﬂekan§&$918 (&Hésbﬁtémﬂxpg%%%%b%"w%%fEQQ%&?ved in

%ﬁ 9 were stirred in ethanol (30 nl) at 8
ms%hapo THEOr BAdt | R ity & g@en onToridd- ~ethyl acetate

solution (10 ml) was added. The mixture was stirred at 60°C

for 30 min, and concentrated under reduced pressure to give
crystals. The obtained crystals were washed with ethyl acetate
to give 1—[3—chloro—5—(methylsulfonyl)phenyl]methanamine
hydrochloride (2.41 g) as a solid.

'H NMR (300 MHz, DMSO-ds) & ppm 3.30 (3 H, s), 4.17 (2 H, s),
8.01 (2 H, d, J=1.51 Hz), 8.09 (1 H, d, J=1.32 Hz), 8.55 (3 H,
s).

(Step 4) 2—Cyano—2—(3;4—dichloro—5—oxo—2,5-dihydrofuran—2—
yl)acetamide (1.68 g), 1-[3-chloro-5-
(methylsulfonyl)phenyl]methanamine hydrochloride obtained in
Step 3 (2.2 g) and potassium carbonate (2.97 g) were stirred
in ethanol (30 ml) at 85°C for 24 hr. The reaction mixture was

treated with 1N sodium hydroxide solution, and extracted with
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treated with I N sodi um hydroxi de sol uti on, and
extracted withethyl acetate. The organic |ayer was

woa@hasi2ei t h saturated brine, and dried over nRQHERI0091058434

sul fate. The sol vent was evaporated under reduced
Prlesls gt atie rehedoegmascphayére@abywighed:wmﬂh(éhﬂﬁﬂated

S, o] 0 eth acet at.e obt_ai ned
ﬁé%#%ﬂéﬁg£§ﬂg §g §§y“ HﬁnﬁPlfﬁgﬁ 4Hﬂﬁy et was

e!:\}ﬁmmadﬂecetdndezati@cﬁic%dsph:ébeﬁﬂe(3 e a8 AdGhs PBified by
m xture was crystallized from nethanol -ethyl acetate,

RARE T 178 [9r8cigsil fodamer ghranstaarepkyl eehel agetate) . The
Jﬂﬂéﬂﬁﬁd‘yésfaﬂé %%%rXﬁ%@hhbé?sb%o%gtﬂg?*gt %ﬁ%)&% %%ﬁﬁogen

conmpound (0. . 1IH NWR
qpkypq@eﬂqthyg pcet@t@5s@2utﬁons($ mly. W@s(éd&éd t Ehe mixture

9

w%é eﬁ§%t§§glﬁ§9 %g%@lmﬁihgpbl e&hy?sa%%gige é she
pkd&lp@taHed @rysiaZSOWekE)coﬁlgétéé fiﬁtré&i%ﬁy7and

%éig % [0188% npl e 13 5-chl oro- |-
I[%&?Yl ed(ﬁ@tﬁfrl‘?@ulthe yt}eb‘é%mqmdzi@n%@ 2-
1dli r i e r bax ygyoghl oride (St )
s oo g sogarbacarid pugtoctlor 90 (SUB0 L),
738@. urh Het Kandthi-dPatle) (37 8%2g() ,Hpd2, (Bbh)53 f(zzzg )3 (1 H,

t phog;,( 28 ) n d I SPpP | et hyl
158 6 78 Scerdd T b ubnE® (160 m) rat?%"éadm a
J$2h0.7 lﬂlze r 8aéBi ¢ Hi, xﬁure—mamtme)a,te@i wtm IHY s).
[Qﬁgr chloric acid, and extracted with ethyl acetate.
rgani c | ayer was washed with saturated brine, and
Esteimpdeover magnesi um sul fate. The sol vent was
evapor at ed under reduced pressure. The residue was

SpGR PF@dlb)l? 3SFfiLP@éOgét (ot uyvhs whif omsl dgamqmm (etimiino-1, 2~
ex V

d§ﬁ§F§§E P égﬁy %%%%%%ﬁ %%Ié?%%f%ﬁ 1‘5% a solid. 1H

NWRP(3®OANh&xtﬁEE]oB)3dbxmmn{5%ﬁlddkdbeandltrlle (10 O g)

§0m maPalBethialite, (3 05 Ll iehiinour 129 indn gatphos

[289tﬁtg5 ahydr f nrani 6380 e iRsl Agidad & 2f|9u%}'0w%s stlrred in
(et hyl sul fanyl) benzonltrlle obtalned in Step 1 .2
tglyege OHEO.ml) at 90°C for 9 hr. The reaction mlxture was
treated with 1IN hydrochloric acid, and extracted with ethyl
acetate. The organic layer was washed with saturated brine,
and dried over magnesium sulfate. The solvent was evaporated
under reduced pressure. The residue was purified by silica gel
column chromatography (ethyl acetate:hexane=1:19) to give 3-
fluoro-5-(methylsulfanyl)benzonitrile (6.2 g) as a solid.
'H NMR (300 MHz, CDCls) & ppm 2.51 (3 H, s), 7.04-7.19 (2 H, m),
7.23-7.28 (1 H, m).
(Step 2) To a suspension of lithium aluminum hydride (1.41 g)
in tetrahydrofuran (300 ml) was added 3-fluoro-5-
(methylsulfanyl)benzonitrile obtained in Step 1 (6.2 g) at 0°C.
The mixture was stirred at room temperature for 3 hr, and

treated with sodium sulfate 10 hydrate. The mixture was

stirred at room temperature for 30 min, and the inorganic
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The m xture was stirred at roomtenperature for 3 hr,
and treated wth sodium sulfate 10 hydrate. The

worRoobase4vas stirred at roomtenperature for 3BCTIRR009/058434

and the inorgani csubstance was filtered off through
ajédsittaelce‘l' e s iflitltarednas fcohcenyhateti taderrfediqedate was
di ssol ved in met hanol, and

r e 1L si du '
e%&r g)eaéceenyqélﬁll ori & %EFF@I PEERPUFR: sOitft iP GRS mas dissolved
Jwa&mmmﬁabl , TR@dM4Xt U8 rwgenCeENSb AL b 286h{l ORetate solution
nol et hyl acet ate to give 1- [3-fluoro-5-
{ﬁ’e("'ﬁyl Y85 gRer - phElg | M et rraread e yidrlddiflest ifdem methanol-
6 T NVR 6390 | 6) d ppm2.52 (3 H
éﬁhﬁ% d%ékate %o ER ve39 ?t¥lu§y?g§H ' §) 7.15 (1 H
@e)thyl*ﬁuéga@ylmphesxy)t]meshsnaz(tisnﬁ hy@rc)chlcéﬂda?p 64 )9 6|'Cg

5- t hyl sul f |
TR narl e or B sieTa8 BBRar ngd 15 Bt e & 44554 4 s)
Tad@ t(ri eIt,ggsl gnzne5(g1t4§| gsd) |wb2@tt(;ahygrg§)f2urga)rgj(tl@ H, s)
ed di u | car bonat e at room
rtggr?ﬁmgztﬁ T’ﬁéusﬁ'ﬂ?flugg Wab3 st o rer 2 thegsame
h@%ﬁ?&@h@f@n%@ﬁpﬂeHQl]ﬁé?ﬁéﬁﬁhfﬁérh§&i$@%%é¥¥&é”&ﬁ%alned in
acetate

acid, and extracted wth ethyl e ext
Ske® wadhedBwol hasdt nrata@@lybamme a4qd4@rg edl.rovtsirtrahydrofuran

R e L X

tenpetrbylhiracet Bte r(u?z(tﬁmﬁ )wa,s &tdrm\;e\fgd}zlaalraan%r %ﬁﬁéotémperature
n ter o Pure Cheni cal

f?’%'dg @Fregrgﬁiﬂago %@% %%3%%? R G éfiétatiice extrg@cted

wﬁtthEQymﬂécététéed'Fﬁeté%%ﬁﬁ@%ew%%nR%%ﬁEHr%1Eﬁrsgtﬂfated
and treated wi th aqueous sodi um hydrogen carbonate

bsdngri BAY FHESHr gEAT MEgRY I Wh s Wdsied Witk saluentedas
eQébeatéadug&éfdrggﬁéeﬁfﬁﬁgﬁ?&ggSu&%%t%FﬁTgeeao%xgg§Bg was

was evaporated under re pressure e Iesi
dpaesplived by bBEsyt astd¢iziae ge20Tatl)nm azmancaﬂﬂ@rr@@@tbenzom

Loyl sogela sy heranerl i) o e Shiaged e due

Lehl prwvde- etibyll acerede S0) ﬁéﬂhr@15 @hﬁ wasraddedas Thei rred
[E‘nxture was stirred at 60C for 1 hr, and concentrat ed
n

HR? FIBECEARPERTUFR KO ¢ V& 1B Hreadest Hith agqueous
sbaetAYhsaLEQ8Y | 32 PheVd Jmthangm n%thQESQHLQriQ§er was

washed with saturated brine, and dried over magnesium sulfate.
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 (70 ml), and 4N hydrogen chloride-ethyl acetate
solution (15 ml) was added. The mixture was stirred at éO°C
for 1 hr, and concentrated under reduced pressure to give 1-
[3-fluoro-5-(methylsulfonyl)phenyl]lmethanamine hydrochloride
(3.76 g) as a solid.

'H NMR (300 MHz, DMSO-ds) & ppm 3.29 (3 H, s), 4.18 (2 H, s),
7.80 (1 H, d, J=1.32 Hz), 7.83 (1 H, d, J=1.51 Hz), 8.00 (1l H,
s), 8.62 (3 H, s).

(Step 4) A mixture of 2-cyano-2~(3,4-dichloro-5-oxo-2, 5-
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(3.76 g ) as a solid. 1H NWR (300 MHz, DvVsQd 6) d ppm
3.29 (3 H, s), 418 (2 H, s ), 7.80 (1 H, d,

wWa20001324%2), 7.83 (1 H, d , J=I. 51 Hz), 8. 0BCT/IP2609/058434

s), 862 (3 H, s) . (Step 4) A mxture of
ddhygdanduzant 3y yﬂ)dtetﬁm&dBSGbx&éib , 1-[3~fluoro-5-

Aetrilsr e e Pl andy SR Ss S idivaiai petained in
sydr achbos! gp ma@m*’m@tm&dﬁ-é @ )6 %r)d was sltlrred in

pot assi um carbonate (3.6 g ) was stirred in ethano
eFéénﬁﬂ) (af BEC #br8FF Hior PRehireacthonredxtive masture was

t&é@%@@dwﬁkﬁhlﬁh%éé?ﬂﬁ"ﬂ§&%géyﬁéﬂ%éﬁuﬂfﬂ ﬁn%P%xtracted with

extracted wth acetate. The organi‘c
eﬁbyﬁeécﬂt@hesatﬂheatce:wammméayamd wdsi @dsbedr wdragnestunmted

at | vent was evapor unde redu
bjwé%éurgg'd q‘ﬁe&?e%v%em%% sﬁﬂ'&f u@%d ba g §PiV%’%\t g&Fs
evapunatehr@m@gf@cpﬁwec( gfedsacat arer redhguebhiatng@rified by
resi due_was dissolved in nethanol and 4N hydr ogen

PERALGr PULIER hYTL actHIR SHIARA WP ) ahky laggedatshe The
oBtéﬁHé@ E@§1@ﬁ§s$é§|dféggfﬁéH“1QPEﬁﬁ%%FﬁgéPé%dg@ﬁtﬁ&ﬁrogen

and the precipitated crystals were co
ChﬂPHé@r@hhyJa@r:eﬂéa:frq/ﬁcdm‘qm (t30 mgi) velal.Sheldtiledl e The mixture

w%Q”EQ%)gQ#PlZec? ;érqom égé%( %l')yl Dgsg(e d 58@”‘
pde0ipdt &izdd c'z’rﬁ&gcaﬁesggve(& kallmcted8 bl f(l%tHa,tlSm), and

S ’
rgceystaiiizeso SRt 1e wists corsomneniiorg. o) -
1 | Mgkl f | |, ~2¢
%ﬁ%rgjﬁf&a{ﬁ%e ?ﬁ Joxsallr}r{%rle l%gﬁo)céh?ﬂérl :ém g;%g % 51’ S)
7 A0 Ri k%uﬁe bf @%Jrﬁfbrﬁbz f7I J@r‘&b@ﬁ’zdﬁl i Mo, (8 @19 } H, s)

d t t ) st r N,
e Rty T o e 20 iy S 8B fior 21 np- STngtHr o).
[P&B2tion solution was treated with IN hydrochloric

i extracted with ethyl acetate. The extract
Eggmg%\%zﬂlgd with saturated brine, and dried over

5 ARIgNESH +IA chkﬂ_tcﬁ:o—-ﬁhe(nﬁa@h\yﬁﬁhl‘ﬁ@&gﬁ\y699&9‘1?5‘2“5.‘1‘%[?150—1 , 2~
d{§93§§§§§§§f§§”§5ééiﬁ%QQ%fzecEbgigchlorlde

(Step 1) A mixture of 5~-chloro-2-fluorobenzonitrile (5.0 g)

and sodium methanethiolate (2.48 g) was stirred in N,N-
dimethylformamide (20 ml) at 60°C for 1 hr. The reaction
solution was treated with 1N hydrochloric acid, and extracted
with ethyl acetate. The extract was washed with saturated
brine, and dried over magnesium sulfate. The solvent was
evaporated under reduced pressure to give 5-chloro-2-
(methylsulfanyl)benzonitrile (5.7 g).

'H NMR (300 MHz, CDCls) § ppm 1.55 (3 H, s), 7.20-7.28 (1 H, m),
7.49 (1 H, dd, J=8.33, 2.27 Hz), 7.57 (1 H, d, J=2.27 Hz).

(Step 2) To a suspension of lithium aluminum hydride (1.41 g)

in tetrahydrofuran (300 ml) was added 5-chloro-2-
(methylsulfanyl)benzonitrile obtained in Step 1 (5.7 g) at 0°C.

The mixture was stirred at room temperature for 3 hr, and
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(met hyl sul fanyl) benzonitrile (5.7 g ) . 1H NWR (300

Mz, CDA 3) d ppm1.55 (3 H, s ) , 7.20-7.28 (1 H,
worego9/131249 (1 H, dd, J=8.33, 2.27 Hz), 7.57 (RCFIP200D/(58434

J=2.27 Hz). (Step 2 ) To a suspension of [ithium
takahedumi hydsodiur IsWflifarg It Hyetweats.dr 6har ahz{B00 Wh3

was. added, 5-chl oro- 2- (.net hyl sul f | ), henzaonitecile
fBB%Q?ﬁeﬁgFﬁr ep- 1E FF sé/raatsw(ﬁcaé.yrﬂ}e%rﬁ'xta&rd eq:\%\l/gs
i8brghadcabupsoméenpes atiliteedfal Fhrohudir ealledew thhe

sodium sul fate 10 hydrate. The m xture was further ,
filtrpea wesreenceRmmRred eleorreduped fi¢seivge. The residue

whBOBY3BLESUDSH ANCEL 108 [ 1ddLrad fdrddubugh dealictarny1
e filtrate was concentrated under reduced pressure.
atheatessdletinas (& gol veths redagchanfhe andtyRehydeogen

hl ori de- et hyl t at | ut,] 1 added.; =T
CHTRERr RS FFORL AT S T O e dthgii Mea doe ChLoro-
2tQmetue1kul Bas Pl polgen?t ] rfemidydmsind anydiogpiienyilde (5.11 g) .
et hanam ne hydrochloride (5.11 5g ) . 1H NWR (300 MHz,
PNBE 630Q Wpim DVEP-C8) 1B, Pan )2, 5%, 06 H2 Hr, 506 (2 B, s),
7?3@877550(§2HﬂIm}“?.587g§&L(kLHJ=Zi2745%72@.ﬂ©)43 H, s).

8749 (3'H, s') ."(Step 3 ) To a solution of 1-

, (§SephB<brﬁo:2a éﬁéﬁhwrsmf arryl )-@nersa-12 et hanani ne

hydrochl ori de L hed | 2 ( ) : ,
PEFRTghERe RE (RS A BB G R o R0, opitpined in
swap addedidi gt - bud ytrikidaey bomate (56.617 o )imttatommydrofuran
tenperature. The m xture tirred at t

(e ERpBrat tiFe FORCR T L Ten B AT TIE U ch ot G ¢t Foom
tambdradideext e tgd i th el Wt jaceiate. thke sankr aeiperature
was washed with saturated brine, and dried over

feagAesiruntsaptad vt el ¥ orydrn Ciwear v ssoircht edclfadracted
wigdueed. B e8auLe, T eotg)t}?e&%% "e e nees diasabyedateq
in ate (200 my r

et'hyF "ace and m chl oroperbenzoi c
badind, ( An62dgisdconéni maquye svatrersuMikoe PuTéeCediveak was

| ndustries, Ltd. s added at O0OC_. The, m.xture wa
uBPPrehog: bpst s hiited er st e o R TiRed! FelBlue was
dWiskB 13eUeQUS c8RYI UATSYEF ©J€20 T ahi DoNaired $8ldtlicrvpelit@nzoic

organi c | ayer was washed with saturated brine, and .
agided SoPer InnGRABER LA B FRAERL | THRKQ ot WiehtChgggical Industries,

rgyaRoLaked Hader, reauceqnar gsiiee 108 LESLAUS ¥BSthe same
temperature for 2 hr, and treated with aquéous sodium hydrogen-
carbonate solution. The organic layer was washed with
saturated brine, and dried over magnesium sulfate. 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 (100 ml), and 4N hydrogen chloride-ethyl acetate
solution (10 ml) was added. The mixture was stirred at 60°C
for 30 min, and concentrated under reduced pressure to give 1-
[5-chloro-2~ (methylsulfinyl)phenyl]lmethanamine hydrochloride
(3.81 g) as a solid.

4 NMR (300 MHz, DMSO-d¢) & ppm 2.78 (3 H, s), 4.15 (2 H, s),

7.74 (1 H, dd, J=8.48, 2.07 Hz), 7.83 (1 H, s), 7.90 (1 H, d,
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purified b y basic silica gel colum chromatography
(ethyl acetate :hexane=2 :1 ) . The obtained residue

wor®dsredl ved i n nmethanol (100 m), and 4N hyPCDEE2009/058434

chloride-etqi acetate solution (10 mM) was added. The
fir&kt 47 Hias 49 r et I'ht $80C for 30 min, and

pgncenly S asyner [eued LesR e 0 g g cosen-2-

mmmtﬁmd@e 10BY)g )l-d5scalsabid~- 1H NVR (300 Mz,

5%E§%{%_4}5&%%#?5%%?22émefhayaﬂé?e ?yééO%%lPFld% %btalned in
gt@@ 11.2i5 $3) ahé3poﬁ@%sﬂﬁh ca@bonfZe( 33H595q) weféiéﬁhrred
Cyano-2- (3, 4-dichloro-5-o0xo0-2,

@oﬂ%‘r%}f urehTil) At 868EafpEel4 h04 §he resction mixture was
 Bs L Q1131 1@%&%&#'&1&6&%&&@“@%{% 1 BRt héﬂ%”éﬁ?@racted with

hydrochl ori de obtained i'n
%xm%%&ﬂLﬁﬂk@ﬂﬁbﬁéi@t@WlSQCgtﬁtaetetSahydedfuna@thdm@ organic

rea]{ﬁ")d—:l V\Av{a}’]%leclé hﬁf%a%& a%)% déggg%h?‘gga‘l i %ﬂg SVex

magnaﬂﬂumiauﬂﬂaﬁk ﬁlXﬁd 86l vemt ﬁéseé¢6@orated under reduced
acetate-tet [ngh)édrofuran The organic | ayer was washed
d

RASIP St ur aP8dTBREAES WA RIMFEEE R Y Riiesitimica gel column
Sdt®gr y30(|e ] \é@%tgfépor afied ynderdeducadi;e wlas

ressure., The residue was purified by basic silica ge

161 Y Schrigmaedgreasiy @@ﬂhﬁN hydrageny chIhE&@mﬁ%ﬂhﬁkiacetate
S l.v d 4N h
Snlslug vl o30St TR A0 A USSR oo o
mﬂbhanaiﬂﬂrhyirpseabkezednﬁrbhenpthaﬂpit&t@&lcfygﬁémsawere

reci ated cry s were col| ected

AR i et tp by AP RCT S b ok €76 17 (dire the title
(0044gg ) . 1H NWR (300 MHz, DMSO-d 6) ppm

2. 85 (3 H, s) , 5.56-5.76 (2 H, n1) 6.99 (1 H, d

H MR, ngkwﬁz 7030t ds)HS, pyd, 2368, 38, Hi. SB,F&)56f5£K5 (2 H,

1 H. 8..48 8 6
n( 'é 990' (1 vﬂg d(lJHé)es 2%, (%ng(ﬁfql d<§ s %3031830(1 98 Hz)
8E>Oé>rrp(lleH15d5 Srore. e [480&201(]) B, @mt&ydsésw fnyid B, m)

LY 1,26 M B 37y, s

[0190]

Example 15
S-chloro-1-[4-chloro~-3-(methylsulfonyl)benzyl]-2-imino-1,2-
dihydropyridine-3-carboxamide hydrochloride

(Step 1) Triphenylphosphine (2.38 g) was suspended in

acetonitrile (30 ml), bromine (0.47 ml) was added, and the

- mixture was stirred for 30 min. [4-Chloro-3-

(methylsulfonyl)phenyl]methanol (2.0 g) was added to the
reaction mixture, and the mixture was stirred at 85°C for 8 hr,
treated with aqueous sodium hydrogen carbonate solution, and
extracted with ethyl acetate. The extract was washed with
saturated brine, and dried over anhydrous magnesium sulfate.
The solvent was evaporated under reduced pressure. The

obtained residue was purified by basic silica gel
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di hydr opyri di ne- 3- car boxam de hydrochloride (Step 1)

Tri phenyl phosphine (2.38 g ) was suspended in
waec@basi2esile (30 mM), bromne (0.47 nl) was apdBaP206e91E8434

the m xture was stirred for 30 mn. [4-Chloro-3-

cﬁf@ﬁiﬁd@mﬁﬁhyn/étnyﬂaaﬂekaMEthaaaheéz 0) gty gkgeatided
t th t t h ' ti
BRI o) B e R SR BOUL) BT ene hy%ﬁgge

1@%»@@%*0% s@lut b%@lﬁ)arﬁj ﬁﬁ‘é r3a‘2t9ed(3W'Ht hset hyl agcebatie. s)

he extract was was h “sat ur at ed brine, and dried
70@@T7aﬁhyﬁﬁdhsIﬁagﬁb§ﬂu#ﬂsﬁhfé%eJ‘?hQ738F%ent was

%?&%aﬁgqy¥ﬂ9§&¥{gﬂy%54gﬁfﬁﬁ%urﬁlo?gglegﬁﬁhgﬁgde (484 mg)

e ‘'Was puri asic silica gel chromatography
aﬁ@thy bfmmnmﬁﬁhyﬂmaaﬁuhﬂoro}Zy meahgﬂsglﬁonyl)benzene

(brononet hyl ) - chl or o- 2- thy benzen o
o5 31 Shep R (06 i DB 13 L8 Wah 3E26TY B 90°C
f§r)2® B 49 T2 Bixthire wab. é316w%a €23 bbolltb)rooﬁ t&mperature,

H, d, J=2.07 Hz). (Step.2 ) A solution o f
R 20e B e 6 DA R B TEABE S PLaAdea STystals were

ngia,ng%tﬁyléﬁgérégtho %he(HEEgihéal599¥f%l@eﬁéﬁ@eilssolved
ist INr eodaunt Oy OO fde szﬂ@lmron,meldmtk@uls@lmé@oal Wewed

cool rature,,.eth t
eﬁaﬁﬁate%nﬁlﬁ% i %gg%%kuj cF?gtg §g§e§%2?¥ﬁ§?%dwifhed
wYthi bhtathesd Themebtaidetkieyy stvalrs maene sdusssliiédtie. n The

I N sodi um hydr oxi de solutlon nd the solution pas due was
SeXVPREL ES WPYRPREHYR] dtRdsk &.© OPFETEE ay ef Mk S Tdue

p‘ﬁ@rsLF?gd%#hbééié”ﬂﬁgci’rdéle,ccﬁmﬂwﬁrdk&@n@\t%@rﬁﬁﬁﬁ}'esleﬁﬁyl
sulfate. The sol vent was evaporated under reduced
apeessear e. Thre odsiidesl wes Lour spiléd bay Baspelypdi &a methanol,

e ol um ch 0 ts T
4%bb¥§ﬁ%ﬁe§e??o%f%o id ﬁg% %ﬁg€§ﬁ‘ve qﬁﬁﬁﬁﬁﬁtﬁaﬁ% wiﬁ added,
ahydepgeprebipt t dea @t dyystaciet atea:esajqﬂemte(dz byl )Em.asation,

added, and the gre0|p|tateq} st.al s were coII ted b
afof FREFRBFRALIARY rRcIEE atls %6(9%ﬂ3ﬂ¥n9heltltpg

gotg%é’ W%”@MSQ—H; r§0§)3\4'|23@f\/5%d @)631 mem, s),
8. 29 H2. g, Hi=)=8 29,792(216 Hiz) o ) e (Hzi) 558159(112
8,.1§_ 178, 25-520¢ 8270 ¢ 18 1~°ﬂ) ) 8-8%1Y1Hu, §)), 8.63
(1 H, d, J=2.26 Hz), 8.83 (1 H, d, J=2.26 Hz), 9.49 (2 H, s).
[0191]
Example 16
5-chloro-1-[4-fluoro-2- (methylsulfonyl)benzyl]-2-imino-1,2-
dihydropyridine-3-carboxamide hydrochloride

A mixture of 2-cyano-2-(3,4-dichloro-5-oxo-2,5-
dihydrofuran-2-yl)acetamide (3.0 g), 1l-[4-fluoro-2-
(methylsulfonyl)phenyl]lmethanamine hydrochloride (3.67 g) and
potassium carbonate (5.29 g) was stirred in ethanol (50 ml) at
85°C for 24 hr. The reaction mixture was treated with 1IN
sodium hydroxide solution, and extracted with ethyl acetate.
The organic layer was washed with saturated brine, and dried

over magnesium sulfate. The solvent was evaporated under
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9.49 (2 H, s ) . [0191] Exanple 1 6 5-chloro-Il- [4-f
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di hydr opyri di ne- 3- car boxam de hydrochloride A m xture
n&dhc%deﬁBSsﬁre(S‘TﬂbcﬁaﬂﬂdMEOMéﬁoxﬁmﬁflédrby basic silica gel
di_h

S L TN e ovaiee

yeYdbRcBbOL & 0Ra & 336481 Vyed@Nth R ASSIIMM G P aRAt g%%
%ﬂ) was stirred i n ethanol (50 mM) at 8 50C

orxﬁé eﬁaziu@ﬁeh¢&$u$%l%b§ntr@%m@d\Maqwadd@ﬂxnﬁhe mixture
[%ié %@Slﬁ?%é’&'f%marﬂ& %ﬁ%%l"“é&%l Beetatke.

ganlc ayer was was saturated brine, and
pahenceglbaéed nagnesa s setd atel ldhis=ddw efhxtlnmstlon, and
ev d underreduce ressure. The r sj.d
R BT g o Batr (S TF ool o R AP ST o oy Shy
11(1eztnb1'yl (BeEhatL DMANRT4s don 3. e phi alac}ed yedaw b, s),
solid was dissolved in methanol, and @é rogen
7cﬁpor|d§4eﬁﬁylJaéeﬂéte438?uﬁﬁbm (4581 - fds (AdHedw) Thé-91 (1 H,

o, XE:u@e:swaSzCéySﬁ_@ ] '@@U(frﬁ ned ha”cso' ?t{l vy, a‘c‘iet aLe. 89 Hz)
and thé precipitated crystals mere co
8f.i7lLt Hat Hongl, avrdl r@2riyst al 9 i @ed(2 digisle the ti tI e
[gqgg?und (1. 22 g) . 1H NWR (300 MHz, DMSQd 6) d ppm

s , 5.82 (2 H, s), 7.10 (1 H, dd,
E&a&plé 14 92 FE) 7.51- 63 (1 H, Wl), 7.91 (1 H

dd, .J=8 2.65 Hz , 8.63 H, d
=Cyprogd Léychkovql%z (ivipulbensn) é@%rﬁz_\z)ﬁ @(-é&u(@—mr 2-
d&h?hron%?@ln@xﬁn@éﬁbégéﬁﬁ&%”Hy&kdchﬂé%iag or o- 2-

| sul fonyl) benzyl] -2-imno-|
@tﬁydﬁ®p§rmuxh@r% @ﬁrimﬁh#@@ﬁrQU&ﬁQﬂﬁﬂhﬂﬂﬁﬂﬁRﬂﬁméﬁ 15.83 g)

afigM thﬁ QEQ%anet a o % ﬁff Q@Etéﬂl e&ﬁ1§§ﬂ9Nl

and°sodrun e irréd inA N
d;Néthyﬂhykm@mn®@1dEO(ﬁD e fdomcxnmgaﬂanﬂnﬁlﬂur'ﬂ@rhk4 The
The reactjon sol ution s tre i

t th ILN |, .
SR GERI BP L LT vt T T RO E: vl IR dtapeid, and
ckite aextragi tMeStMABhedeMhtd, The extract was washed with

saturated brine, and dried over magnesium sulfate. The solvent
was evaporated under reduced pressure to give 5-chloro-2-
(ethylsulfanyl)benzonitrile (7.4 qg).

'H NMR (300 MHz, CDCls) & ppm 1.36 (3 H, t, J=7.44 Hz), 3.04 (2
H, g, J=7.41 Hz), 7.32-7.38 (L H, m), 7.44-7.50 (1 H, m), 7.59
(1 H, d, J=2.26 Hz).

(Step 2) To a suspension of lithium aluminum hydride (1.7 g)
in tetrahydrofuran (300 ml) was added a solution of 5-chloro-
2- (ethylsulfanyl)benzonitrile obtained in Step 1 (7.4 g) in
tetrahydrofuran (20 ml) at 0°C. The mixture was stirred at
room temperature for 3 hr, and treated with sodium sulfate 10
hydrate. The mixture was further stirred at room temperature
for 30 min, and the inorganic substance was filtered off
through celite. The filtrate was concentrated under reduced

pressure. The residue was dissolved in methanol, and 4N
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saturated brine, and dried over magnesi um sul fate. The
sol vent was evaporat ed under reduced pressure to give
wo2@blianaes 2- (et hyl sul fanyl ) benzonitrile (7.4 BCH/JIP2009458434
NVR (300 MHz, CDCl 3) d ppm 1.36 (3 H, t , J=7.44
hrog@n04h(2rilde-qthyl=Fcdliatk)soTuBlery. @& ([l )Hwasmadded.

e gazﬁﬁﬁ%f%%g%&?%m%wagﬁrzﬁ%gm%&%t&ete ko

di¥e’ 19 [B- Icﬁlb%tahyémfzymnféraf YEsnadtethrd ne
solution of 5-chloro- 2- (eth su fanyl)benzonltrlle
hysrgiché@riidest 8p8? ¢7: 4 in tetrahydrofuran (20 nl)

t t | d at,r ur r
B 108 ks SR S d?%ﬁ Lirrtd e e e 3.0
(% ¥t,uce e .flar Hhey étl@ré&l Bt $bon7t%9rp7eﬁa& utZe H,0m)30 7. 62
nd e _i.nar nce was filtered off

({?quough CJI—IIgl t83 ﬁ%ﬂ r?@ﬁ (Na§ toncentrated under

rs&télpcesd poessybeutibe 6£sidie-sRsSoths3ol ved |n
anol_, and 4Nnhydrogen chl ori de- et)la(%/ceh acet

§6‘+hm118@r1r @wlﬁrpylemél BYHRANaTHRS XY

tal I ped,)f | (ac 1:0 «HM& nkrdrof
[Se)bzhzl orSO%)Z?‘!I EHH‘yFEEQEH%?ﬁ%H%he%y% ]aén)gtlhanam né’ily rormEan

(Hypdr mjhl @7@|Sd@d@5dsglgt)butﬂrl Mg soonate, (DVE@)d ) rpom

%)p ZHF-Pe mi}ftur%]‘%ggg')@g%@ég t2t|ﬂe) %erG% %\E%%ature

ford 14 Jﬁl t&‘%altlé)i WBtEOlNBhyHrosh)orl(ﬁ Siepd 3 Indesaracted

solutlon of 1- [5-chloro-2- (et sul f ~an henyl

Wik (R ﬁ@eﬁﬂgﬁochtf}b? j et ?ﬂﬁtal‘ﬁy?e% W%bﬁ%ﬁ)vz—%( ‘%uéafed

B¥¥$é'wa%bhﬂE§@Hn%v@ﬂ ﬁggﬁekltﬁ set rahydr afr 21658 was
was added di-t- but di carbonate (5.5 g ) at room

q@ﬂ@@@atﬁ@k andeffe rﬁﬂ)@ﬂ@de%ﬁésgre Fr shaatoltigd neghwesidue was
f 4 th
J%??gg%yﬁ%.e%ﬁgé agét?ﬁé ?%8? Mﬂ éﬁhq%he ok éfben201c

obtalned in

and “extra acef ate
amsi washed gyi tcbnsatultagedaberneWahodP@re e@h@wmal Industrles,
esi um su fat The ,gol vent or atxgﬁd under 1 d
cé’&‘sp iFﬂ8mo FﬂPﬁaat%%r Lg§olw\?gds LEEe

altn @H‘)Qan@zc@eﬁlb%régggentbr, 2and, el of epesdenztt ;aqueous
;g&ﬁ%éié@gé%eh gggéghgéggsg?h%ionvaﬁ%m?%&%;gygﬂf§§er was
washed with saturated brine, and dried over magnesium sulfate.
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), and 4N hydrogen chloride-ethyl acetate
solution (15 ml) was added. The mixture was stirred at 60°C
for 1 hr, and concentrated under reduced pressure to give 1-
[5-chloro-2- (ethylsulfonyl)phenyl]lmethanamine hydrochloride
(3.81 g) as a solid.

'H NMR (300 MHz, DMSO-dg¢) & ppm 1.14 (3 H, t, J=7.19 Hz), 3.43
(2 H, g, J=7.19 Hz), 4.41 (2 H, s), 7.78 (1 H, 4, J=8.71 Hz),
7.95 (2 H, 4, J=8.71 Hz), 8.58 (3 H, s).

(Step 4) 2-Cyano-2-(3,4-dichloro-5-0xo-2,5-dihydrofuran-2-
yl)acetamide (1.81 g), 1-[5~chloro-2-
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Ltd.) was added at roomtenperature. The m xture was
stirred at the sane tenperature for 2 hr, and treated

Wmizaohllmmieous sodi um hydrogen car bonat e sol ut i BOT/JPR0E/058434

%glc | ayer was washed with saturated brine, and
dsﬁﬁépnﬁégpésnyhﬂ@@thémémlﬂéehﬁdﬁamhﬁonmﬁe obtained in

d d Th
S%?p?r 38%8, Uhaghe SHFES BE eI G D L S RS stirred
1heb|ﬁ&&|an@Qet(@Demllﬂeé@ngt'r‘*c fby) 24 The obiyakneds kesbdUgixture

was  di ssol ved | n_mnet hanpol , and 4N hydr ogen
YaRI Gregéset KyFhadlt 5peL 4B *sﬁt’f?%??ﬂ( & sAYutden a extg@cted

WIEX Wr RIWBE SHIGERE 8 S0G/T OlodedVe- ANGARREAULART The

under reduced pressure to give 1-
orgeRyFshbyeonyky phehgd FhHeh heatzupatiare dnyjidreoclanoy iddged over

m%%pg%ig?s ﬁ?fgt§°|5gi %H&Ng§$(%a§ evigo?g§ dg%dﬁggggduced

pi@skpye, 4The de{dudd w9 purdfiefBbylbHsiad 51158a.g¥l column
S

7-. 95 , J=8 . 71 Hz , 8 . 58 H
TG VORI SN I X
d5s§bmygﬁoﬁﬁrﬁ@tﬁandi? é&&t4NnH&Hﬁébeﬁ{EHIQIrdéLethyl acetate

[5-chloro-2 iet hyl sul f onyl ) phényl ]met hanam ne
SRyHF&ERI 6f i Be) obeai meded n §E@pm3x<c21rs yap ampstallized from

BIEEBSIIRRL 8y WL DA ere
CD&éaCEddmbyhfihtsaﬂlmmnfanﬁcneahysﬂﬁhﬂﬂzmd tandiive the title

extract egj vv#th a m xed sol vent of ethyl
8?3?% % aBydrof uran. The organi c | ayer was washed

lf\l\ﬂmhRS@jw atred idre.q.angl S ed, overs mRgnesiym o5 pz), 3.51
sul fate. The sol vent was eva orat ed under 'reduce

(Br8sstr e?=The>r 831 due- is(Ddti f9)ed oyt Dadsi &/ sidli eTalg@B Hz),
coeku hr t 9% a €)/1. uIhe 0 i ned

7rZ§| l(rgelq\/\/a%lin(?ll| gs% %@é %ﬁégr]retﬁwang abtlan((} EKI %yd?g%e%% Hz)
8chPoride, ethyl 8 agét &t &l sal utd=gh (74 Hel)), Was$Sadded. (Ehe, m),
9mégft;(1 e vvass> crystallized from net hanol - et hyl acetate,

and e breclpltated crystals were coll ected by
[OEBB]atlon and recrystallized to give the title

fund (1.3 g) . 1H NWR (300 Miz, DVsO-d 6) d ppm

E%Ealei 19, t, J=7.25 Hz), 3.51 (2 H, q, J=7.35

Sk@ﬁlo§®89—§g—fimo§bg2~(ﬂ%éﬁ%ﬂéﬁﬂ?emﬁi)beﬁ%&i]8%—@ﬁlno~l,2—
dihydropyridine-3-carboxamide hydrochloride
2-Cyano—-2-(3,4-dichloro-5-ox0-2,5-dihydrofuran~-2~
yl)acetamide (3.0 g), 1l-[5-fluoro-2-
(methylsulfonyl)phenyl]methanamine hydrochloride (3.67 g) and
potassium carbonate (5.29 g) were stirred in ethanol (50 ml)
at 85°C for 24 hr. The reaction mixture was treated with 1IN
sodium hydroxide solution, and extracted with ethyl acetate.
The organic layer was washed with saturated brine, and dried
over magnesium sulfate. The solvent was evaporated under
reduced pressure. The residue was purified by basic silica gel
column chromatography (ethyl acetate:hexane=4:1). The obtained
vellow solid was dissolved in methanol, and 4N hydrogen

chloride-ethyl acetate solution (5 ml) was added. The mixture
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7.78 (1 H, dd, J=8.48, 1.88 Hz), 8.01 (1 H, d ,
J=8.48 Hz), 8.23 (1 H, s), 8.64 (LH, d, J=2.07

wWoi2009/181265-8. 72 (2 H, m), 9.64 (2 H, s ) . POLIB09/058434

Exanpl e 18 5-chloro-1- [5-fluoro-2- (nethylsulfonyl)
Wren 84St lidrdanh- ﬁroanedthhyxdﬂ.epthi aeeBacas haxantige

E%yg{lﬁ)yggr %T ur gzr{:yfggals) Wg@& S%&EC%@QB&Z%E@%‘&OH, and

fefefysierid-iZzed et Rytveulkhenyl} 1 phesybbun@t Manedr ge.

.nydrochloride (3.67 g ) and potassium carbonate (5.29

§ WMRef 808t Mz edDMAO=EHaRoPRI56 - AR) (AtHB5E f 05. 24 Wi .H, s)

elh® reaaqt m r t ed td1 -l Nosqdi ym

h dro(>a<_| de g{)bllutﬁyn %a\rq\%séxs{?g{te v%#ﬁ Etzh;}(EIL aéetmgt 8.14 (1 H
e J5igddirc 3. &@eHZ\NaSS\Aééhé&I Wi th) sab TRt &1 By isle, BB (2 H,
ried over magnesi um sul fate. The sol vent was

evapor at ed under reduced pressure. The residue was

[®1r94fli ed by basic silica gel colum chromat ography

Eé;eth I etate :hexane=4 :1 ) . The obtained yellow

di ssol ved i n nethanol, and 4N hydrogen
ﬂﬂﬂ49bk@@D@BWKhe§ﬁ?§§E§f@ﬁ&y bQHz% I? 6ugn¥hlﬁg“i 2-
m xturewas crystallized from net acet at e,

déﬁd’d’éfﬁéyﬁli@éﬁﬁrﬁa?ééb@i&?mé$ shy@rceckcbwmﬂ ed by

filtrati Chy 0 give the title
corrpo%n B?Tt%gﬁ B? . %t[—li%ﬂg %lb% 31\5%} n&% ¢ opme) and
13pA42mp3 4H ( brsmpmetByBB 22 mbthﬁiéuffdﬁyﬂfbéﬂzenki(1 07 g) in

8,.2.45 Hz), 7.46-7.62 (1 m), 8.14 (1 H,
Dﬁ?@ g @l§5wa§ 651 pE5d 8‘12%0 (Cl fﬂr 24 )Hr gllya fiBxiure gvas

a)ll’owédﬁzﬁo( 2obll, t8 Yoom[ @ r&>@hP) & di il ac{e"(:at’?feoW%ls3 added,
%mst hyl sul fonyl ) benzyl ] -chloro-2-i i no-1, 2-
ﬁhflaﬁoﬁyﬁpaphéage@a%mw@éﬂeww resthlasttiade bez 6l lrtiagr on .

R e Ao B bnorat Ty~ 2 (P SUPRoag Bl gt e
splubioy, )and DVE @51ut)omawa$texﬁﬁattﬂd.Qﬂﬁhf@hh&é Bletate.
ngeogbéﬁyc layer was washed with saturated brine, and dried
over magnesium sulfate. The solvent was evaporated under
reduced pressure. The residue was purified by basic silica gel
column chromatography (ethyl acetate:hexane=4:1). The obtained
yellow solid was dissolved in methanol, 4N hydrogen chloriae—
ethyl acetate solution (2 ml) was added, and the precipitated
crystals were collected by filtration, and recrystallized to
give the title compound (310 mg).

'H NMR (300 MHz, DMSO-de) & ppm 3.40 (3 H, s), 5.62 (2 H, s),
7.49 (1 H, dd, J=8.29, 2.26 Hz), 7.95 (1 H, d, J=8.10 Hz),

8.14 (1 H, d, J=2.26 Hz), 8.21 (1 H, s) 8.57-8.71 (2 H, m),
8.84 (1 H, d, J=2.07 Hz), 9.52 (2 H, s).

[0195]

Example 20
5—chloro—l—[4—fluoro—3—(methylsulfonyl)benzyl]—2—imino—l,2—
dihydropyridine-3-carboxamide hydrochloride

(Step 1) Triphenylphosphine (3.21 g) was suspended in
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allowed to cool to roomtenperature, ethyl acetate was

added, and the precipitated crystals were collected by
wo pdovna2edn. The obtai ned crystals were di ssol PerJpP2009/088434

sodi um hydroxi de sol ution, and the sol ution was
a&xtdsactad eni (Bl eflhyl bacetiake.(0ThHe mlganas bdaged, wasd the

washed with saturated hrine, ed over nagnesi um
m%?&tﬂf%ﬁ arasTiRt iggede detwad E‘%Eporg‘f e%itﬁf?ﬁ]%r _reduged

frﬁ;?rln W oA ) Ridue ritRs apLli fied By hasi sdsédi ea ged

chromat ography (et hyl acet ate : hexane=4 : d$
ré'ahetxmt aiinechnes| lamd Sold diwisirei ves| véd ricadnath8RdF  for 20 hr,

4N h rogen orijd s 2
-SR0SO D BB E e L e o, e
e:fzti:aicfiﬁ!d G\mtlfam:tkf_\,écra}cﬁtasltlel zeth¢ oegivact heas ivdghed with

s%gggg%%gﬁé¥%§}ngnqs%%}%%ﬁ%#gpgngHér?uigm?% g% gﬁpgﬁlfate
Tﬂéss@_'@ver%: %ﬁas’"@vaﬂor%ﬁ:édl urderd red&e%dlgrblzﬁurB 14r{d

26 Hz 8.21 (1 8.71
obtagn@ﬂ J(qsq-qlue dva?s \pj;g:lgf;!.(qqz)by @ag)QC(glp.llcasgjag_z H, m

LI SR o 0,5 oy 3o ot -

ﬁraydn@uyﬂhmmﬁfm@%{ﬁnimatdwlwdﬁ@@tvﬂébeaéepa ép-24)9)
phosphi ne S
%Ot Mize E561ad )g Qig‘%rﬁ \#24 (@u%ﬁt m’y ad2addedt 3)

7a|_1_1g 4 e m xtwy emv\@s7 séa+1.edh f@ H30myi,n.7.0P4- Kludy 0dd, J=6.50,
(et hyI sul fonyl) phenyl] nmethanol (2.5 g ) was added
2t+85the) reaction m xture, and the mixture was stirred

(8LB59€ £ 0L, Mn & # eAt ek Wt A0WEHS wRdhnuftide (685 mg)
yd

ogen carbonate solution, and extracted wi th ethyl
aadeﬂa(}eroﬁdstee’@XYl et~ flaso neastelhaiihnt Sydiforyle @ SBEERE,

and dried over ma uI fa o
oB5RYBAT %\%SSE?/%pg gfe@ noI]é%J ]ﬁ@duc@eoz pr eég%l?r -egQ?‘fﬁed at 30°C
fekt aungd. rem&uﬁlmaawas‘ |aadobzyedbas1 «:osull |t©arg>e>m temperature,

chr omat ogr aphy (eth

IALA A IR SRS G I g G B SR S ST
c&%s@élg %ere1&5f@@%{§@0b&*§1153¥gldﬁ 'jTﬁ@”bBtaﬂnéa trystals

were dlssolved in 1N sodium hydroxide solution, and the
solution was extracted with ethyl acetate. The organic layer
was washed with saturated brine, and dried over magnesium
sulfate. The solvent was evaporated under reduced pressure.
The residue was purified by basic silica gel column
chromatography (ethyl acetate:hexane=4:1). The obtained yellow
solid was dissolved in methanol, 4N hydrogen chloride-ethyl
acetate solution (2 ml) was added, and the precipitated
crystals were collected by filtration, and recrystallized to
give the title compound (510 mg).

'y NMR (300 MHz, DMSO-dg) & ppm 3.36 (3 H, s), 5.62 (2 H, s),
7.51-7.65 (1 H, m), 7.67-7.78 (1L H, m), 7.98 (1 H, dd, J=6.44,
2.27 Hz), 8.21 (1 H, s), 8.64 (2 H, d, J=2.27 Hz), 8.85 (1 H,
d, J=2.27 Hz), 9.53 (2 H, s). ‘

[0196]
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7.19-7.31 (1 H, m), 7.62-7.74 (1 H, m), 7.99 (1 H
dd, J=6.50, 2.35 Hz) . (Step 2 ) A solution of

WQ2@ni181245- chl or oni coti nam de (685 ng) and 4- PCT/JP2009/058434

(bromonmet hyl) -I-fluoro-2- (methylsul fonyl) benzene
Eqbipileedlin Step 1 (1.6 g ) in DWW (10 m) was stirred

S bAPE el 4T R o=t FFbT 3 CXH L ot grg 21 -2-

lﬁﬂ@l@da Qnalhg ﬁi@mgtzedc@m@gaahfd c})@ﬂ‘zﬁiﬂl@ﬂtﬂé by
filtration heotalned crystals were ssolved in IN
(SsaPrum hjdrnaxtase sef ub T eRlo&eick T kAt ikdste (6.0 9)

aﬁgg%ggawtwgaﬁéhylgég&é{@ gf% 03 L Jransledds N, N-

saturate rne over nmagnesi um
dsimletayéfofmemsdéveat) mas @’vapmrat‘re@nnﬁmuneecﬁm”e&? hr. The

e R REi S i PER O Ll Db RE R AHY, ana
ckitesebtal pednyethow sebtgtaas Ties saitvedt ma@EWbaheH

4N hydrogen chl oride-ethyl acetate sol ution Qe
SHEGESS1HRA YL KEtRr 8EVPP AL 8O £V SRR} é?adimf@&‘t &Vggyltlon

alldl %E@hgg? daﬁﬁlgﬁ‘?fé{ﬁ&a&kié&%%—@r %é’%\éﬁ%ﬂ'éﬂ]&ate The

conpoun ppm
s@l&'@n(cSWHs egaporabedufdeH reguged gress_l_smeeazq BiNe Sm

ploglal ({ibfalieslys f2id k?éfazo?%t:%ﬂz%“éw% 4.
11?0%%%(57(? Dl’ﬂgz 1@5C_2103h75';'éi>1|n’_%g3§ﬁ|62HHd SJ36.82 Hz), 3.48-
- EF- tﬁyrglﬁhw 49u7f5ﬁy?§ %enTEM}? &% a G J=2.27 Hz).

%t@bhzqr gRY k| gh@ﬁeﬁsﬂ?@ﬁbgfaﬂgﬁlmdéﬁﬁﬁﬂﬁm @%/c{rs.tcféo 11 56 g)

A m xture of 5-chloro-2-fluorobenzonitrile
lalndle:t@@hu’mrgfépane@w hind) aves (added g )sqdastlsqn rcr%%wcﬁlloro-

2 e e BT Bk Eab s Brhe R FPEDR R P e
h’y.@rsoghl Qki ecaebHydanduexhr ast edl Wi 4t @hyl Theehakeure was
NG X Lack e aeshed, SucoEsSl Yol WAD SIUEOUS uich sodiim
R and huiredeOVerhdagesi iyl falhegtirred at room
temperature for 30 min, and the inorganic substance was
filtered off through celite. The filtrate was concentrated
under reduced pressure. The residue was dissolved in methanol,
4N hydrogen chloride-ethyl acetate solution (15 ml) was added,
and the solvent was evaporated under reduced pressure. The
obtained solid was washed with a mixed solvent of diisopropyl
ether-ethyl acetate to give 1-{5-chloro-2-[(1-
methylethyl)sulfanyl]lphenyl }methanamine hydrochloride (6.57 g).
'y NMR (300 MHz, DMSO-dg) & ppm 1.23 (6 H, d, J=6.59 Hz), 3.38-
3.52 (1 H, m), 4.16 (2 H, s), 7-42-7.50 (1 H, m), 7.54-7.60 (1
H, m), 7.68-7.75 (1 H, m), 8.62 (3 H, s). '

(Step 3) To a solution of 1-{5-chloro-2-[(1l-
methylethyl)sulfanyl]lphenyl}methanamine hydrochloride obtained
in Step 2 (6.3 g) and triethylamine (5.06 g) in
tetrahydrofuran (200 ml) was added di-t-butyl dicarbonate
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sol vent was evaporated under reduced pressure to give
5- chloro-2- [(1-nethylethyl) sulfanyl] benzonitrile

W@ 200283243 . 1H NVR (300 MHz, CDCl 3) d ppm 1. Bdr/§B2069/058434

d, J=6.82 Hz), 3.48- 3.60 (1 H, m), 7.40-7.51 (2 H

(7489 ,9)7.882 obrH temperajupe?27 M mixStusre X3s FFigred at the
suspension of |ithiu um hydr i . in.. .
%%gr%a%flfb ﬁ%gﬁa62%b%hﬁ§’agggg%%édwﬁego¥%tﬁ?ﬁé@#hlg&lc acid,
dnd hd:arrct2d Wikhrethylebbhgtatsul fey | dxtheaonias Washed with
obtained in Step 1 (7.2 i n tetrahydrof

5 5
FROUERC B OHHRE iU 8 hels Oil?ﬂ%ana%l%owf%%g%ﬁ e solvent

J& Sdloraaitd iRriredeownthgspdi ysnsal f atree Hbdidieat @esidue
The m xture was further stirred at roomtenperature

Waor BEsalvedand Eavilngcgaate $4betahte S Ml tered

f |jte. The,fbltra c i :
pdH A Bt d347p b cbFalaEn a0 ghaLER, dpro, ure
Credriiaoedl ,ITrdN diydresgeitdhl) owadeadtidy| atcetvat ecsgbartatomre. The

15 m) was added,, and,the sol vent was, evapor at
iaid et s oo ther a3 ERed PR Y EPLIA AL e | ana
ddt ey mlixed SRlaeRt sebidhi Boprogyh eihesngtdydolution. The

acetate to give |-{5-chloro-2- 1- nethyl ethyl) .
THAFTHY | 2 isiTe A W@ﬁlﬁélnaﬁiihesﬁgﬂ%ﬁﬁqﬂo@wl@e( ey ¢gryed over

SR P L. S B a0 g R o e

A S0 [heHresithe 7a$4pTrb0idd By bamdg sAlZa7 grg column
1H ,86 3H, . St 3. T Luti.

e dhesPiatngo e acalekor st RO RS- dng Brthejfe

Jetdianamdnelihdrieehl oni dethbhai nedoinl Sf eand 416. By@rdgen

and triethylam ne (5.06 % %,in t et rahydrof uran (200 ,

FRHoHeie Ficataget jrlaréarpohat B 7. 63s 2 Jded - r doym mixture
e : T heyopi r S i r

e TS 3o e F e e (1A oo e medueed

rcissurznd Bker aeséduni vas ethystaket zacd. I ihe meihaastl -

washed wi.th satur d.brin nd_dried over
%ﬁﬁ%ﬁgﬁQR#inﬁ?@%%%x?ﬁg%goFVé%fgaéérgvgp ?gted under
meetudest Hrgssilrfsnylhehebt/al nedharsnthne Masrotissatvésl (5.0 g) .
in ethyl acetate (250 m and m - chl oroperbenzoic

“Ho YR( 1409 yH,z,cawﬁa-rﬁwné Rafer - LOaKks Pur 8 Oichi talHz) , 3.51-
d nsstr s miLt di Jaonae added ay ngomtgnpeyat sLe. sThex 17 Hz),

7.93 (1L H, 4, J=8.67 Hz), 7.97-8.02 (1 H, m), 8.59 (3 H, s).
(Step 4) 2-Cyano-2-(3,4-dichloro-5-0ox0-2,5~dihydrofuran-2-
yl)acetamide (2.07 g), 1l-{5-chloro-2-[(1-

methylethyl) sulfonyl]phenyl}methanamine hydrochloride obtained
in Step 3 (3.0 g) and potassium carbonate (3.65 g) were
stirred in ethancl (50 ml) at 85°C for 24 hr. The reaction
mixture was treated with 1IN sodium hydroxide solution, and
extracted with ethyl acetate. The organic layer was washed
with saturated brine, and dried over magnesium sulfate. The
solvent was evaporated under reduced pressure. The residue was
purified by basic silica gel column chromatography (ethyl
acetate:hexane=4:1). The obtained residue was dissolved in

methanol, and 4N hydrogen chloride-ethyl acetate solution (3
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m xture was stirred at the sane tenperature for 14 hr,
and treated wth agueous sodi um hydrogen carbonate
wg@odoati3ens The organic | ayer was washed wi th sSeCTIREHS3434
brine, and dried over nagnesium sul fate. The sol vent
mlvwas/vae»\/@pﬁ@ie&k edThadeixtete cezs mwlelmﬁ@e frm deEhaae -
[ fi y baS| |I C nm ch p
o PSR S e 5o L SO R G AT G 20N et by
fMes-aiissyl wed m@cﬁ@%hammhzé50t61@1veaﬂme4$ihydrcgmpbund
chlorlde ethyl acetate solution (15 nl) was added. The
@e was stirred at 600C for 1 hr, and concentr at ed
'HUNHRT (560UGRD, PHASSLAS. STBEn! §52§U?6V\ﬁ5 &rygL@lézz@ 3.63-
ron1net anol di I sopr opy her to %lve - oro-2-

3[EL-(Inétrhy et yl78 é@lﬁmn?P} pheéhyl }Het%an%nln%9 Hz), 7.78

N i L L T TN et S Tl

H,4.540 (826-9 1SH), s)7. 88721 (B H,dd), 39:8657 (2 HATS He)

(1 H , J=8.67 Hz), 7.97- 8 02 (1 H, m), 8.59
[Q%§% , . (Step 4 )
;gmgMQQQ§2 (3,4 dichloro 5 0x0- 2, 5-di hydr of ur an- 2-
yl)acetanlde (2.07 -{5-chloro-2- [(1-

TRRREcstinli)- @myéﬁwl}fowéhyﬁ ~naphHaReRF el ~2-imino-1, 2~
) t d
df%yal &%&%g} g%g%% %% %Edé ﬁgag?éﬁégf??%darn et hano
iﬁﬁb mi)Pamuaﬁamef@ﬁ 24fhuor6hé mehhylbﬂnnwmiUrelmaé7 5 g)

eated wi th | N sadi.um hy e solution _
gl S Saeel G & b redS, BhkiRea 208 e
dasdsd i irdanSateur @oeeh1pr aaeroamdtémp@ﬂa@wé ﬂ@gn@smum The
sul fate. The sol vent was evaporated under reduced

reREdary 60 'Fﬁelqneév’aﬁuér\ﬁé§eﬁuY’FFhe?ﬁlN bYYBEFRIQTTE cacifdy and
BB L AHURLAgRADBLCLELRY! Acetate:faxanesdiddnad Then

obt al ned resi due "was di ssol ved i n net hanol, and
s dHytredigpeh kotilney | @@detﬂhyledac@eat r@agnwwxons@f@'ge waéfhe solvent

waasdd Vdatpor e thlé{e% re%u%F§fég ls%é%? %éo%r etEanC” et hyl

aceta € préecipi Crys col l ected
(dnhjﬂédﬂﬂaﬁymj Sanethetbyatahl tzetlet 08gbvegt he title
1 Ny Ol(Jggpi DldHar,g@géa S%ngiwangggg %93%%76%%}12@ 78- 33
u(%)H 390 (2 ,2%,(bH. 41d8z)J=h. 289788, (7. H8 m), 7.42-7.47
(1 H, m).
(Step 2) To a suspension of lithium aluminum hydride (2.2 g)
in tetrahydrofuran (300 ml) was added a solution of 2-
(ethylsulfanyl)-5-methylbenzonitrile obtained in Step 1 (8.56
g) in tetrahydrofuran (30 ml) at 0°C. The mixture was stirred
at room temperature for 3 hr, and treated with sodium sulfate
10 hydrate. The mixtufe was further stirred at room
temperature for 30 min, and the inorganic substance was
filtered off through celite. The filtrate was concentrated
under reduced pressure. The residue was dissolved in methanol,
and 4N hydrogen chloride-ethyl acetate solution (15 ml) was
added. The mixture was crystallized from methanol-ethyl

acetate, and recrystallized from ethanol-diisopropyl ether to
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(1 H, dd, J=8.52, 2.08 Hz), 7.98 (1 H, d, J=8.33
Hz), 8.25 (1 H, s), 8.60 (L H, s), 872 (2 H, s)

WO209/18R24H , s ) . [0197] Exanpl e 22 5-chl or o- PET/JE2009/058434

(ethylsul fonyl) -5-methylbenzyl] -2-imino-I, 2-
afi ey drd @y ( iedthyés&lcfanbdxxaﬁ*i—niethyﬁpl@éﬂi]jzbrméi’@hirﬁxﬁmel )

| -5-net hyl b itrile (7.5 g )
By T O E0r ot (40 o) ves St1rs ad i s
N, NRMesby| M or nms;@edé 3@ pbx atigoem %G"Perﬁlw% fi9) 2.31

The reaction sol utionh was treate
@&{ﬂo@ﬁl'o?l &ladPdH afid €xtra@tda) mi 4 i@t HyIHacttate.2l (1 H,

e et ract he th SRt U At |
dRerJ@r?agﬁes}\S%?sﬁ? atZI le'he s%‘l ve ’te?lvvaé)I e\{)la‘@slpdrZlof| gj 41 Hz)

Surder(3r duseéd pressure to give 2- (ethylsul fanyl)

th tril 7 (
ST B ALELS (F 18 Lo LR S
H@):hyapﬁénQZJirﬂethQnamﬂné Hﬂdi‘ﬂéhlarn?@e 7@@&3(1’%&"3;1’1 @t)ep 2 (6.0
To a suspen3|on of

ggu £he uﬁFéFgﬁi’E‘ﬁﬁf-ﬂ%r@déE}(@pzﬂg Yot rphvdreiiydrof (Sanml) was
ad3ea ki )}rwesraddgd-arsohitd opy ofo @t (e% ? o@r’r‘égﬁ%r)ature The

-5-met hyl benzonitrile obtained in
i gtiugRy Hpef aEAnredoath ’;h@tS@@ tTehmpema(ttunee fwers 1t o edreated

3 tre ith.sqdium
25 NTRELORULE LLod B NG ALl S LhgaL e
Theorkteaper et I ea floed 301 th I’Ei‘tﬁfﬁh‘t}q&hﬁ k%ﬂ@fega[la}lﬁ@ dried over
d of f t celite e
T PREs R SAL 2 b et Bl YRbe b o EBE TaE degrdet Theduced
pieskdye. warmhdli gl vy ik d1RtRanals, d@@goibleay§gg gﬂy%_ acetate

chI oride-ethyl acetate solution (15 m) was a
4t %}%érma%dcrﬁyghﬂaw@g%@qrrmmmwmet%g, acetateing

wéegrr eﬁéﬁét}%f% Z@Lﬂerf\ u%]jf Z%}er%g,sﬁrdgeylwaest rc“l%oled at room

togi ve 1-
teﬂgﬁéahy!r@herwi@ metttanznivae bydraehl ati dae( 8202 ’Qex)tperature

fj]glgl) gll\laR Blar(%Mif:Flze’:'a%%Ec?}vgﬁg% a(chP rgslqs]bgdl 3 hzfglr’gg%; @a;bonate
s62uttions) The 2kgchild layer was washed with saturated brine,
and dried over magnesium_sulfate. The solvent was evaporated
under reduced pressure. The residue was purified by basic
silica gel column chromatography (ethyl acetatethexane=1:1).
The obtained residue was dissolved in methanol (70 ml), and 4N
hydrogen chloride-~ethyl acetate solution (15 ml) was added.

The mixture was stirred at 60°C for 1 hr, and concentrated
under reduced pressure to give crystals. The obtained crystals
were washed with ethyl acetate to give 1-[2-(ethylsulfonyl)-5-
methylphenyl]methanamine hydrochloride (4.65 g).

'H NMR (300 MHz, DMSO-ds) & ppm 1.12 (3 H, t, J=7.35 Hz), 2.43
(3 H, s), 3.30-3.41 (2 H, m), 4.35 (2 H, s), 7.50 (L H, d,
J=8.10 Hz), 7.64 (1 H, s), 7.84 (1 H, d, J=8.10 Hz), 8.43 (3 H,
s). _

(Step 4) 2-Cyano-2-(3, 4~dichloro-5-0x0-2, 5-dihydrofuran-2-
yl)acetamide (2.35g), 1-[2-(ethylsulfonyl)-5-

124



10

15

20

25

30

35

dd, J=7.91, 1.32 Hz), 7.37 (1 H, s ) , 7.41 (1 H, d
J=7.91 Hz), 8.47 (3 H, s) . (Step 3) To a

 waoloatsams of 1- [2- (ethylsulfanyl) -5- met hyl ptiEoEA009/058434

Jnmet hanam ne hydrochl oride obtained in Step 2 (6.0 g )
methyipeehyl hmetierdni5e gyddorHiettiaby dbetunan (458tep 3 (3.0

iEsoaiied gl Tl Sgarionste (152 00 oL veEh
{80peT At 4 esdopr £43 hp, h%r. eafed it h I N %Qﬁ@ Walsf treated

acid, and extracted with ethyl acetate. extrac .
Wiish whl herr i Hhiskaxistee $oBtitden, apdddekbdaoted with a mixed
j te. sal or at.ed under.
T e Aot s e b S B BRC, i il 2aver
VS efdshedosittdt eat256 ted) brand, meeh! dropéar beszohgga€s tun
i wat er : Wako Pure em cal

TRt dH BB B GairEr - bt s s Bressuze.

Thetre® dws wid pued fakd e HaBBct eADerat Y€ EQTuR hr. -
t h aqueous sodi um hydrogen™ car bonat e

dt ted wi .
@gW ?ﬂ%ﬁ?ﬂreaﬂb\émf diegaiic acafarcnasxaashéd3 w t atartatiowd
f&éi&hefﬁH¥‘Hﬂs%@lQ%Qriﬁaﬁ@%ngghsugﬁgtgq Hygrgg%geg%loride—
was evapor at ed under reduced pre§sure. The'restdue Was
P ¥ iR hasilatdohi d4 pé) wekuatdedr oMtogriaginre was

Get : h ex=l ;1 The, opt ai ned residue , .
AR S Fon TR RERGL by 7O5c 8P Ny o gereeipi tated
chtrd lde wetriey lcoadetate 59l B L 0Pat16n M dndescaeplerh1 Theq o
m_xtyre was._stirred at 600C for 1 hr, and concentrated

‘ﬁ%r}F%Jﬂ%&& GPEBSHRrE ¢8-gPve) erystal s. The obt ai ned
'ar ykaksopeus. wasied ai)t s BRRYL ggetale Lo OhvP s 7, 2 36
(ethyl sulfonyl) -5- nethyl phenyl ] et hananm he
Wy dl-odlobi-d6 (3. 85. ag ¥=7.2% KR (3008 M, HDMBG 6.84 (1 H,

A 8 e e B G B ey 0.2

(1 }=8s10 MzP9 T16H, (&, HI=2s0),HT) B4 (Mo H1 W, s\ =8 .1} (1 &,

hz) ., 843 (3 H,, s ) . (Step 4 ) 2-Cyano-2- (3,
si!éﬁkﬁﬂoﬁg-é!o§6=2, 5-di hydr of uran-2- yl)acetam de

[029339), 1- [2- (ethylsulfonyl) _ _ _
S5- nmet hyl phenyl ] met hanam ne hydrochl ori de obtained in

E§ta€‘|§’l§ 3.0 g ) and potassium carbonate (4.15 g ) were
5Sbhibed-p0i REAZOPL (2 (methylsulfonyl) -5~
(trifluoromethoxy)benzyl]—l,2—dihydropyridine—3—carboxamide
hydrochloride

(Step 1) A mixture of 2-Fluoro-5-
(trifluoromethoxy)benzonitrile (6.55 g) and sodium
methanethioclate (2.46 g) was stirred in N, N-dimethylformamide
(30 ml) at room temperature for 3 hr. The reaction solution
was treated with 1N hydrochloric acid, and extracted with
ethyl acetate. The extract was washed with saturated brine,
and dried over magnesium sulfate. The solvent was evaporated
under reduced pressure. A solution of the obtained residue in
tetrahydrofuran (20 ml) was added at 0°C to a suspension of
lithium aluminum hydride (1.45 g) in tetrahydrofuran (250 ml).

The mixture was stirred at room temperature for 2 hr, and
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(30 M) at 850C for 20 hr. The reaction m xture was

treated with I N sodi um hydr oxi de sol ution, and
wezimwasresl with a m xed sol vent of et hyl PCT/JP2009/058434

acetate-tetrahydrofuran. The organic | ayer was washed
tueehedaviitht eddbu neyl faite dr( ég/donedre .maghesnirture was

fate,. The solvent s eva rate r r.educe
f%r%léfslgur%tlﬁegre |%%H\A%a ur Ulréad%&f %z)sf%nsi Fingatagl
inokyanichsabat egcaphys (Rtlydrar It ehrex@dnesiitd.) The
The obtai ned resi due was di ssolved i n nethanol, and 4N

Thy BFaben" 2RI oPT et TR At rﬁstqﬁqdor@r(e@sm -washe residue

wagdgdssdDeedl X4 URS Wi 1€ Yol Ay zhﬁ)@i chloride-ethyl
met hanol - et hyl acetate, ‘and t he ecipitated crystals

ageteteofpbatedn b1 § imk)r atéianrﬁdd@@bl r @beymatmfe edas o

t H 1300

Bt B0 E o G 1 cRnT Sher ol IR 580 MR-

methylsuﬂﬁaﬁﬁlf+5 rlﬁkdbﬁﬁmdM&»QBp%&n@ﬂ]ﬁeth&nhmine

( l& 49(1H d, J=8.10 Hz), 7.89 (1 H
hydaocgmtl@ﬁ 3> B 25 (1 H, s), 859 (LH, d,
1 748 B 7 7 'S 10961

H(Havﬂ@ ﬁ% M.HS“ o%gggb B §§pﬂ.‘2328555§h(|(%rﬁ; 5P -é[il’ s)

7('?gfét'r‘ly‘fi@ul(tofrlwlml - 57 4811 udroet Foxy )P - lﬁéniﬁl Hr-8

h I St -1
eorasiop 1 ypuPonam S idhadapte. 6 o
'ybeﬁkwcbmesﬂem@ﬁ) Eﬂfergfl)]nwtdhasxam:umm m@ﬁhanetlbn:d)btat ebtained in

246 sstrred nNI\I—dl

? %t O%ﬁw ;ﬁﬁﬁ%§ﬁ(ﬁdm§q%. ga&pn%ﬁ%rggydrofuran

(55@ urttlpnwa\aSactct&atcﬁtd—ﬂMHdtyllNM&%hlaQtel q4a0bdg)aRe room
extracted wth ethyl acetate. The extract was vvashed
CSRPRTREE TR at FRDFLHFEUTENYAEr FEYTE9Er 2hnERessyRe temperature

£&Hl sat L, g?@é@%%%@ﬂﬂt tﬁéﬁg& @EGQSUEQQB rggacggtracted

ressure tion o t al ne reS|due
thmr%WB&ﬂcﬁQEEthonhb)em@saaddedsaWa@Ebdowath saturated

b)?ﬁ?rah%l n Of C#}Iot(%%rp}ﬁal urgl%JnmSI&YL%ral de %ﬁé"Ssgl\)ergtn was

evaporated under reduced pressure. The obtained residue was

dissolved in ethyl acetate (150 ml), and m-chloroperbenzoic
acid (8.88 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 treated with aqueous
sodium hydrogen carbonate solution. The organic layer was
washed with saturated brine, and dried over magnesium sulfate.
The solvent was evaporated under reduced pressure. The residue
was purified by basic silica gel column chromatography (ethyl
acetatethexane=1:1). The obtained residue was dissolved in
methanol (80 ml), and 4N hydrogen chloride-ethyl acetate
solution (10 ml) was added. The mixture was stirred at 60°C
for 1 hr, and concentrated under reduced pressure to give 1-
[2- (methylsulfonyl) -5~ (trifluoromethoxy)phenyl]methanamine
hydrochloride (2.96 g) as a solid.

'H NMR (300 MHz, DMSO-ds) & ppm 3.39 (3 H, s), 4.48 (2 H, s),
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The m xture was stirred at roomtenperature for 2 hr,
andtreated with sodiumsulfate 10 hydrate. The m xture
worwofismther stirred at roomtenperature for 3BCTIRR009/058434

and the inorganic substance was filtered off through

Teelifed. H/Thfé, fI$2 &9 dlalas Toddc et Hat ed ;uBdéd fédHeed, J=8.71

Hg}'\resgugg rse3| due was di ssol ved i n nethanol, and
hydrog n chi or| de-et hyl acetate sol ution (10 m )
Waspaﬂﬁeﬁ—cyfmmxtur%dummmwdmozedS#ddzhydrofuran 2~

VIR CET R Fhol bribt Hony) AP IHatiRamAe o

BYQfD@&f@ﬁéﬁKbiyléhéh@l]metHaNMR;&%OQyMHéch@@@ggeG%bgalned in
Sgﬁmzss 3 H, 0 (2 )

P J2, 7‘37)483“%j 53pt(azssp|um Iﬂa)rbogla5@ (2 B|3 gg yere stlrred

Ste ol yti ( | sul fan
I%t Iﬁ%ir ofns(% hoxy) l{phggra}gl %One%%glﬁlémhﬁ%l%y(ﬁ oc‘fﬁ%‘r ?m&é{%ure was
to@a‘aecﬂlewiltm 3811 e di 8 }@ﬁr@xﬁméoﬂmebhyl am:lnextﬁaéﬁeg with
in tetr uran (150 d|-
b AR aTh8 Rphane, Doketonpar urshet Whet arared
base Starfd ecﬂirféd tdies 1S ARy rieSTRES @hqmtteor :Sh@rsolxr@@! 8hs
with IN hydrochloric acid, and extracted with ethyl

eHRRP B e TH X tTedICarh S TRESHES -wi The sER skt dvay inwrified by
pARd. di{ ed- oVl mugrﬁcwmwaft% 3 Egzhe Lly@m was

evapor at ed under ed press ai ned
a¢@%&’@l@éﬁ®w&ﬁ4§§dl veahenOchyheaceeai@ueé 168 nd)samidred in

MRS Pt & Chal ehro it e der P ks RbARa acLFBbw (¢

ml empes adddesd. THRemmtkuteeWass st sedl i zédef Sainethanol-
1 hr, and treated with agueous sodjum

fe erature for
emﬁf ot et b EhsoPFEcdRitRRedoFgEAEBLFayREC WAR L Lected by
Bshed: W I hsatiated niiney apd g%leeghevgatﬂége&ﬁwunﬁd

sulfate. The sol vent was evapor ated under reduced
(bre&ssire. The residue was purified by basic silica gel

DT B oBe%ehd HPBOlddd CnFrethanar Pag £ o)
Tn0g, (lard, 4N h;#da'otgiemizohl ar.i7de-(et Hyl dacet:at é2spkytieon2i (1 H,
L1051 ves aled” g gy Sl gt Lo for
[dx99]

Example 24
5-chloro-1-[2-(ethylsulfonyl)~5-fluorobenzyl]-2-imino-1,2-
dihydropyridine-3-~carboxamide hydrochloride

(Step 1) A mixture of 2-bromo-5-fluorobenzonitrile (5.0 g),
sodium ethanethiolate (2.31 g), Pdy(dba)s (114 mg), Xantphos
(145 mg) and N,N-diisopropylethylamine (6.46 g) was stirred in
toluene (100 ml) at 90°C for 9 hr under a nitrogen atmosphere.
The reaction mixture was treated with 1IN hydrochloric acid,

and extracted with ethyl acetate. The organic layer was washed
with saturated brine, and dried over magnesium sulfate. The
solvent was evaporated under reduced pressure. The residue was
purified by silica gel column chromatography (ethyl
acetate:hexane=1:19) to give 2-(ethylsulfanyl)-5-
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[2- (nethylsulfonyl) -5- (trifluoronethoxy) phenyl]
nmet hanam ne hydrochloride (2.96 g ) as a solid. 1H NWR
W@ 300/134825 DMSO-d 6) d ppm 3.39 (3 H, s ) , 4rdBI¥2809458434
, ), 7. 71 (1H d, J=9. 09 H), 7. 8 5 (1
ftﬁoﬁbbenzdhltfhl@ (L.KB1 @), ag= 8 solid Hz ) , 8. 8 (3
(Step m hl ro -o Or 2,
o aosk B, 3oy Yoo 3 4% () 99 P50Rer 2 5.01 (2

H( n§t hydlsuld amyl,) 7.5-6-(1.r3 | aomnelt)hoxy)alpﬁemyl [1 H, m), 7.43
hanani ne hydrochlorlde obtained in Step 2 (2. 5 )
-ahd’potaddi g carbonate (2.83 g ) were stirred in

§£§‘;§‘”§’ | %3G Mg é%e dg%ﬁﬂ?d’forll%‘ﬂu% 21h@iheackhi@Pide (0.45 g)

ure was tre I N sodi um hydr oxi de solutlon
iandeexanatt @t h(ldthydl) amataeldevh@-dﬁgawéuléi;ﬂéyl

was washed wit sat rat ed brl a d
f hagresrmr s Qﬁﬂ\hﬁ] q‘Jngfgeoggun &y 1he
miﬁ?@ﬁ@dwﬁfe§§%ﬂﬁhd'%F3fdﬁﬁ(ﬁﬁmparaﬂmne'Eb@deyrbasnd treated
silica gel colum chro aph th t at
wE Ko : ) 2ATer ) JBXRARed 1 E5FaUEHRAES 'S oFVHRE T =°
rsolltnutlg'ﬂ[{% Qﬂgré"\fcgwdf@gﬁﬂl chiRy itdgr athtlgaaeet auBstance was

4 m) was added. The m xture was
fciyeradilq)ﬂédtkﬁlr@mmefteklhxﬁﬂ et Ape fédtapée WAY eprcentrated

ﬁg%:g%éaégal?lzé%ﬁ%g Mﬁ%% ?%EH%E%eQadeEEEE%@é&ODm methanol,

he titl e conpoun g
4N hydkb@&ﬁ?éﬁﬂﬁkﬂ&ﬁ—eﬁm&x}atdﬁatb;ﬁmﬁuibmm (3 Hl) wap added,

anddtheisgag%gmtvgsgg c?qﬁqqteqjunéé%;%§ga§59 pg%igaf?.
r@s&dée)wassc§§s{§liize§)fréhfg%Kéhdi,dﬁiéoprd@9199kher to

anpl e 24 5-chloro-| - éeth yl sul fanyl) -5-f1
guugrébéazyeyhyysmhfamyl @T luofophenyl |methanamine

hxdh¥g§98¥55?'g§ §3%€fboxan1de hydrochl oride (Step 1)

5-fl uorobenzonitrile (5.0 g )
1g ol B3 et | hlm/im-ei60253ﬁp@ }.18 P2 Hdba) B=1- ]3134Hmj)r 2.93

ol antoMa 145 0) ANl 0P SR8 A e gy 749
(Ar gundgr g=nbto9gen. at nespher 58 Tie Heant, cm=8m7>1tu15e68 Hz),
éW%% ageﬁteg)wnth I N hydrochl oric acid,

(Step 3) To a solution of 1-[2-(ethylsulfanyl)-5-
fluorophenyl]methanamine hydrochloride obtained in Step 2

(0.92 g) and triethylamine (0.84 g) in tetrahydrofuran (50 ml)
was added di-t-butyl dicarbonate (1.18 g) at room temperature.
The mixture was stirred at the same temperature for 3 days,
treated with 1N hydrochloric acid, 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 ethyl
acetate (100 ml), and m-chloroperbenzoic acid (2.35 g,
containing water: Wako Pure Chemical Industries, Ltd.) was
added at room temperature. The mixture was stirred at the same

temperature for 4 hr, and treated with aqueous sodium hydrogen

carbonate solution. The organic layer was washed with
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and extracted with ethyl acetate. The organic | ayer
was washed with saturated brine, and dried over

wongnese4m sul fate. The sol vent was evapor at e PGHAR2009/058434

reduced pressure. The residue was purified by silica

s@ehiraekdMrehe prahegdapdy ¢edhyhagicaiaie sutl@sare=l The solvent
19) to give 2- (ethylsulfanyl) -5- fluorobenzonltrlle

wes, 8Yagoyahed uReET dreARF RV S Nz, TeBCF S5 HS AT

p%r%%léa B& b551 leﬂgaF%%l ébﬂim(%%Hgﬁélogr%p%ylgethyl

ace’iate bQX&ne :m& (Bree ot g)irkegl aceguglp@nyaéndéﬁsolved in

kIR FHTRI B0, 8: 450 ol LR afiaR.

sbllu@ﬁ@bemzozﬁu rihe @@cﬂ@dne@ndw n@tx%@lrle (whs8s@irral Q@C60°c for
The n1xture was stlr%%g enper ature for,

Ihhr apgdt FeafeatfRtRe s HydEate, gwg 1-[2-

@t’hﬁz@%@l&ﬁ@ﬁyﬂLSLEQu@EOﬂSH@Wiﬁﬁ@@{&HﬂﬁlJ Qf d%%dm@,rlde (0.63
and the inorganic substiance was filtered of# t hr ough :

gdeﬁﬁté sghédfiltrate was concentrated under reduced

RS R A 2k

(addedq, aael7t Be Bp) yedit 43vas2 concent ratded -unide3 r(@ddicean) , 7.77

G oy o Thopt oyl rE? E6'B1 il S 05w, .60

ngghylsulfanyl) - b- quorophenyI]nethananine
hydrochlorlde (0. 3 g) . 1H NWR (300 M1z, 6)
(S5RP14182¢8ypho-¢- 304-7de<8h3r12350 o ﬁzrdlhq/drOf-u?a%%

VB hgetatrar’ g8 43 el iy PSR e 01 5 e
anbxoahEﬁlemethaBamL%e(?%@mpéh?fﬂiﬁeiQhﬁ?HHGQWL@fSIep 3
Ry &PoGhI SRR dR BB a1 HEcCF T o 2 (D b8 g e nd Lizzed in

ehiebhylasi ne) (9e 845 )edM ﬂaetrfxahy@lﬁ@f Hé@@ti&@ A WS was
added d|-t butyl dicarbonate room

trepperatriiEd. 1Fheodd Wi uped wa%lé%.frq Js&nrt [fecs gg racted with
ett%fyfgeaewé@ef Orprd AaYsan £d @akRO Walsh aNhRYAL9eR! QB Grated

aci and extracted with ethyl acetate. The extract
bmasewashddduieth sucurmtedebiimesulaiabe. 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, and 4N hydrogen
chloride-ethyl acetate solution (1 ml) was added. The mixture
was crystallized from methanol-ethyl acetate, and the
precipitated crystals were collected by filtration, and
recrystallized to give the title compound (0.19 g).

'H NMR (300 MHz, DMSO-dg) & ppm 1.21 (3 H, t, J=7.35 Hz), 3.44-
3.61 (2 H, m), 5.82 (2 H, s), 7.03 (1 H, dd, J=9.89, 2.54 Hz),
7.44-7.64 (1L H, m), 8.07 (1 H, dd, J=8.85, 5.65 Hz), 8.23 (1 H,
s), 8.68 (3 H, d, J=1.88 Hz), 9.67 (2 H, s).

[0200]

Example 25

5-chloro-1-[5-chloro-2- (dimethylsulfamoyl)benzyl]-2-imino-1,2-
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dried over magnesium sulfate. The sol vent was
evapor at ed under reduced pressure. The obtai ned

WOr989/thigtSwas di ssol ved in ethyl acetate (100 ACL/JP3#g/058434

m chl or operbenzoic acid (2.35 g, containing water:
dWakdrBpyeiGheet Batatinskeshde ydiddabhlomisieadded at room

tenperature. The m xtur s. stirred at the sane .
<§§%r§eil§t HPe2r 8P LUtHRn Gncl (BRI A g TesberSddramition
(hydnogen ¢arReMRLSo B0l 18 RN, wHE ARG JANSe WaSuspension

washed w thsaturated brine, and dried over magnesium
ofuRfat eceréanbhokng thak] Aaporataenardes ulé@iyeéd chloride

T . A : L
Batond) chPongr SaRSrSrYEm oY Sl Tt STLCBLIIE8, O%kne
mikeéuobt aanedl I esédueo wesrnlitss atoed tampestshamel, @b sit)irred
, _and_4N hydrogen .chl ori.de-et hyl acetat olutjon (3

1y WAL - adbR EoRE I e Wi Ve, FPBRCaPIg0EEpopater, and
chitraggddcpnerntf @y Edhcigete | edueed BrassUl8st Ragh¥€ with

| -[2- (ethyl sul fo}g%l ) -5-f luorophenyl] nmet hanam ne
spjdracRfloPFdes ( (2B3 FrieqLe B A eSIHNNRIEZGE - e solvent

3 =7. 25 ,
LGSR i by, draoaln 2510 Byl
por) 12478y ( $iHica dgel Joo imrl THmat®R2aphly Hethgd, acetate)

J=8.85, 5.65 8,6 3 H . t 4 .
5. By aRol'a ] DTS Lt bl SR e R A amice
(yl.yacet agkde ¢Ri¥dsS §olid. 1- [2- (ethylsulfonyl) -5-

f | uor ophenyl | met hanam ne hydrochl ori de obtai ned in

"SR 3(30 8% Ched) pdt e Ut atHbnatle (0.5%5 $H S), 4.66
(weregstixped ip) ethansl {45 yi) aty 850G S qrgl6 dr . _Jg'le@(?B, 2.3

reaction m xture was treated wth I'N sodi um hydr oxi
Hgol, ut’i- 6A, (ald éxtdact2HM t H €thylliacet,at®s . Thélz) .

r.gani ayer s, washed w th sat urated brine, and
( F%gdbgvgf) %a%%e%?h?ﬁls% f%\ﬁt ts‘r)h c"slrﬁleol&goolz\e/ent was
(evapehgtledlBadey] yiesheel] pressuiide obtmiresi duwe Svap 1 (1.77

purified by basic silica g col.um chr t Qgr aphy

90 et-Ry PEARBP AL 50 m et it @é}y&f@ s Shied 20 m1)
aith rBBhhaBRbe raberéN My ogen (ol Quisdatet-bxh acehahating
solution (1 m) was added. The m xture was : ‘

uodgst akbfilpedfér obn met hamd| thetrhyd tiaomdhtayeradghtthet 80°C.  The
solvent was evaporated under reduced pressure. The residue was

collected by filtration, and washed with diethyl ether to give
2- (aminomethyl) -4~-chloro-N, N-dimethylbenzenesulfonamide
hydrochloride (1.61 g) as a white solid.

'H NMR (300 MHz, DMSO-ds) & ppm 2.75 (6H, s), 4.36 (2H, br. s.),
7.72 (1H, dd, »=8.6, 2.0 Hz), 7.82-7.90 (1H, m), 7.91-8.05 (1H,
m), 8.67 (3H, br. s.).

(Step 3) To a suspension of 2-cyano-2-(3,4-dichloro-5~-oxo-2,5~
dihydrofuran-2-yl)acetamide (0.50 g) in methanol (10 ml) was
added a solution of 2-(aminomethyl)-4-chloro-N,N-
dimethylbenzenesulfonamide hydrochloride obtained in Step 2
(0.85 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,
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precipitated crystals were collected by filtration,
and recrystallized to give the title conpound (0.19 ¢

W0 2009/13249VR (300 Mz, DVBOd 6) d ppm 1.21 (3 HPCT/IP2009/058434

J=7.35 Hz), 3.44- 3.61 (2 H, m), 5.82 (2 H, s) ,

ate@3 o BcHd, (8dml)=0aB92d@e84 &hJ, tHe 4470 (Wad stibred at
08-07 (1 H, dd, J=8.85, 5.65 Hz), 8.23 (1 H, s),

59°68tes 4 hrg Theosolygniyyasgegappzafed yngler redepgd
peeaERie, 25ha- eBkokfe! wakSegbb&E0a?-with 1N hydrochloric acid,
(di met hyl sul fanmoyl ) benzyl] -2-im no-I,

apodithed eSB YRS Hes3veakdexal ph i elehhy drertitori d&heSegpeous

T Atel: [ i ne. net : ;
Byt res PO M e S A R ige sotution,
agidophwesmiatsuspensi ertodcled|Yacetgtiani rojetratehyl The organic
-4-chl orobenzenesul fonyl chloride (2, 12 in
lederalgdr &?gnoygrnf?ghﬁ%e?uit%t%bop%ﬁbgoéﬁgnﬁiy?ﬁre
ewapoabtewedntie rwafEed PH8E $ @FPET Aty @esaRdeStbEl 8drified by
for 3 hr. The reaction m xture was quenched wth

bRELEr SiahGeedtracPed ERCFEHPI TR AL €t iTHe ext ract

S LLh.sajurat ed-hri dri er .
VBB MBS ML St B S0 CELER Lol i ocotvec
inetietbdnpiessodesN Thedregenueh Wwasi grirdiftiveld dnetsitld calution

e ol umm r Qmat.Qar aph ethyl acetate) .to give N
(B Ry e 350ERT oty 7 N9 Zeaoy L 4et GhpHenethanol-
ethyl7age}ats.a The tersnlgitatd NVRs(308 Mdze €BChedted by

ppm 1. 98 (3H, s ) , 2.82 (6H s ) , 4.66 (2H, d_, J=6A
fﬁa@f:—’a&l%r(ﬁw proergshalilaed (Fpgm qethpnpl-pthyl gcetate to
glek, the681thEl cOmpodmd (8, 48)g) 7. 77 (IH d, J=8 .7

Hz). (Step 2 ) To a solution of N [5-chloro-2-

H ot K30 G UMz ariMA0-dendybdm a ed Gl @8, abt,ainet i (RH, s),

St.ep (1,77 ) A t hangl ( m s ,adde N
7h§grécj‘§ﬁroﬁ'c‘%§r3 F507 i’y 12t (rngOmdgjéﬁ%?agurg:?Tﬁé” 7.92 (1H,
dpi xt=8r e Has,s8ieBedlny tihr heat) ng wderiy,efdyyx of.@8-3.90 (2H,
br, agg tgsn stirred overnight at 80C. The sol vent was
Thyaporat édunBEr Febuced pressure. The residue was
[cobhected by filtration, and washed with diethyl ether
to give 2- (am nonethyl)
Exampheof6- N, N- di met hyl benzenesul f onani de

5-chloro-1-[5-chloro-2- (methylsulfamoyl)benzyl]l-2-imino-1,2-"
dihydropyridine-3-carboxamide hydrochloride

(Step 1) According to the method of Example 25, Steps 1 and 2,
2- (aminomethyl) ~4~-chloro-N-methylbenzenesulfonamide
hydrochloride was obtained from 2-[(acetylamino)methyl]-4-
chlorcbenzenesulfonyl chloride, a solution of methylamine in
tetrahydrofuran, and 6N hydrochloric acid.

'H NMR (300 MHz, DMSO-ds) & ppm 2.47 (3H, d, J=4.9 Hz), 4.40
(2, br. s.), 7.71 (1H, dd, o=8.5, 2.1 Hz), 7.87 (2H, d, J=8.5
Hz), 8.07 (1H, br. s.), 8.32 - 8.68 (3H, m).

(Step 2) 2-Cyano-2-(3,4~-dichloro-5-oxo0-2,5-dihydrofuran-2-
yl)acetamide (0.50 g), 2~ (aminomethyl)-4-chloro-N-
methylbénzenesulfonamide hydrochloride obtained in Step 1

(0.81 g) and potassium carbonate (0.88 g) were stirred in
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hydrochloride (1.61 g ) as a white solid. 1H NWMR (300
MHz, DMSO-d 6) d ppm2.75 (6H, s ) , 4.36 (2H br.

WQs2009131242 (I H, dd, J=8.6, 2.0 Hz), 7.82-7.90 KATHP209J058434

7.91-8.05 (IH, m), 8.67 (3H, br. s .). (Step 3 ) To a
esbspehsivh wof) Ze@eymmlrﬁc y3,70%cdi cth@redetodar Zol5tion was

EALPUGLST O L, AP 0B 0050500, )l L bDE) Al

reéuC@ﬁOpﬁeébub@lnﬂﬂhykbemda@eﬁdbfpﬁ@ﬂfdédhbﬁr@@@i©r$Iﬁica gel
obtained in Step 2 %f and trlethylan1ne (0,58
Cﬁil)lmlilnclﬁ?é@%qu@w 56%/ FoRtedesdezanes)  dndl e 4N

HOEXEHA EoWBge SEE K £h Querdd ald1.8t R0G1 The (8ackleBd to the
sol vent was evaporated under reduced pressure, acetic

ocheadned vellemsobbdennd di e apittatrednasystial pedese
h t :
rPg&;%%&pK% Ei11 Paex—[zh‘%l Venty Was. £aRgnaten g%\lﬁh | Kpe title

educe ssuré residue Was extracte
chydoaed| 010 angri d, and the extract was washed mﬁth

ethyl acetate. The aqueous |ayer was basified with IN
4 SR i WG teb AT 49 G3H Fhe FrixPuFd) was - o1

(eMfrarcsed withiet hyl acetsate,) The 70r gami,cdkayees\Wes 2.1 Hz),
dried over sodiumsulfate. The solvent was evaporated

TuPdef 1R eddiced=predtare.8 fﬁb rlési dwe was  plrPii édHpybr. s.),
gbgsl ¢18114cay Qf'%“?-)?i untlhhe i ,09f apy geh@f' 8cgbal sy, or.

S hexane=7: 5. ai'ned resi
sdi ssol ved in met hanol, and 4N hydrogen chl ori de- et hyl
[ggggfte solution (1 n1) was added. The m xture was
allized from net hanol et hyl acetate. The
ER&epeiPitated crystals were collected by filtration,
and_recrystallized from._methanol -ethyl acetate to |ve

STRRLPTRT &~ ESTHOUREPRO 3 srhfonviy ReRzy3002Migin

d :
d§%%gr8£g}gd§g%éﬁf#ifb%ﬁfml én%ﬁég?c%ﬁﬁ%fde; gg E:: § ,

(Ie8p 71 HzA , s@l2Biqu KT methy]) Z2-8uWlTaflyMpedzpate (7.0 g)

13458 By 8ol athe M O 70 LR s ek RR0BLE1ATRL
telraliydbofura@n-N, N~dimethylformamide (100 ml+10 ml) was
stirred at 70°C for 3 hr. The reaction mixture was poured into
water, and the mixture was extracted with ethyl acetate. The
reaction mixture was washed successively with 1IN hydrochloric
acid and saturated brine, dried over magnesium sulfate, and
filtered. The solvent was evaporated under reduced pressure.
The obtained residue was purified by basic silica gel
chromatography (ethyl acetate:hexane=1:4) to give methyl 2-
(cyclopentylsulfanyl)benzoate (9.5 g) as an oil. The obtained
methyl 2-(cyclopentylsulfanyl)benzoate (5.0 g) was dissolved
in ethyl acetate (150 ml), and m-chloroperbenzoic acid (11.5g,
containing water: Wako Pure Chemical Industries, Ltd.) was
added at 0°C. The mixture was stirred at room temperature for
0.5 hr, and quenched with aqueous sodium thiosulfate solution.
The organic layer was washed with agueous sodium hydrogen

carbonate solution and saturated brine, dried over magnesium
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di hydr opyri di ne- 3- car boxam de hydrochloride (Step 1)
According to the nethod of Exanple 25, Steps 1 and 2 ,

wQ2000asizedet hyl ) - 4-chl or o- N- et hyl benzenesul POTaRR0ez058434
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hydrochl ori de was obtained from2- [(acetyl am no)
wetF3tg -and dhil lorotrchz eABSUBPOMGht chikor ¢ dRDORR e Uutridat

SR A0 he BN VER RSy R Lk ca e
Jequmn chgmatayrafdhy( 2idthiyrl. agetake,: hdxand%lf b g, tdg%i'\ﬂe

, 7 .87 (2H. .d, J=8 . ,
TR ey Hopeny1 S £k ) Spg sy ﬁf—H.ﬂ( & ep 2)
% Qyenq320 Bz, 4cdiceh ‘H%y?ﬁ X@g2; 51dihydrgfuians2; o7 (4m,
I%{I)ace am de (0.50 g . 2- (am _nomsthylé _ _
U4t Sro-Nnetdiyl BonZerfds Btlonani de1Aydr 8BhIBH; g8) 7.57-7.72

aigned; gy e 11G0- &} .9 ) and potassium carbonate

I'4

0.'88 g ) were stirred 1rnethanol (10 m) overnight at
@R .2)THE reeastlivgricgolaft menthwas 2Fi | t ered t hrough

[ lvent S _evapor at ed_under duced .
gr ésls reenmhs}qr%sqy&dgj%\%gag rloglscgi’jnﬁ Bﬁs%gegi i th hey) in
ol natry o foneiregrtapine 1( €yl macebahe) | Rexanesdd: Bithium
:0 ) . 4N Hydrochl ori de-ethyl acetate solution (1 nl)

R thtrede of 3%e msbit &itn8EC y elTrewmgidturgngashetirred at 60°C
1520 pid, atRd st %Ji%h\/\ﬁﬁehge%éﬁisgiéyaéi&f%&o&t acted
and recrystallized to give the title conmpound (10 rrgs

WitiH oV 30GtNEE . DRBO exBladt ppms 2valhdBHyith sakurated

R Ay T .
wWdsH evaporsated &n@br(%Hdubed ﬁrégs%gé?gf:g%¥Q g2§=|. 9
(SsispBlamae Sl aheavbiftpanct 157 470

e y@ko yhiguyl f | '} .52= ;R0 Z .75~
di ﬁ%rggﬁpi%ﬁ%é-%ﬁ%ﬁ)b?ﬁ%}ﬁdg St E?Ii{agm)( step ity (4

TR dlolAfi%r-Sof(2Het By 3228ul(ft8nysbehzbat@- (F. 01, )m) 4.90 (2H,
e cl t 0-6,9 )-8nd;pot assi car te
é()7?'7?1?;321%9 7;)%?2 (t%gt%r g‘?{ygr'g?u%%’ I\fjﬁll d?rrit %?/11 fg'r%%m%z e

(Ste® M)+ITiphenwdehosphine (1.19 g) was suspended in

acetonitrile (50 ml), bromine (0.24 ml) was added, and the

mixture was stirred at room temperature for 30 min. A solution
of [2-(cyclopentylsulfonyl)phenyl]methanol obtained in Step 2
(3.1 g) in acetonitrile (10 ml) was added to the reaction
mixture. The mixture was stirred at 80°C for 16 hr, poured
into aqueous sodium hydrogen carbonate solution, and extracted
with ethyl acetate. The extract was washed with saturated
brine, dried over anhydrous magnesium sulfate, and filtered.
The solvent was evaporated under reduced pressure. The
obtained residue was purified by basic silica gel
chromatography (ethyl acetate:hexane=1:5) to give 2-
(bromomethyl)—‘2—(cyclopentylsulfonyl)benzene (0.95 g) as an
oil.

'H NMR (300 MHz, CDCls) & ppm 1.59-1.73 (2H, m) 1.77-1.97 (4H,
m) 1.99-2.17 (2H, m) 3.84-4.02 (1H, m) 5.07 (2H, s) 7.40-7.54
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stirred at 700C for 3 hr. The reaction m xture was

poured into water, and the m xture was extracted with
werdwhsreet ate. The reaction m xture was washePiCT/JP2009/058434

successively with I N hydrochloric acid and saturated

(bnj ne) Tried; oyer (amgnesisumisylitat el,, ard . TRl Heyed. The

sol vent was evapor at under red rLessure,

(3578 floch rea TRt g’uﬁ“ﬁné’d%ff SerBigd Peamléﬁ (200 mg)

aﬁ@r93?$f5ﬁ6ﬁgﬁhﬁ tiﬂuﬁ BfAled iy exarenkl) 5ehzéﬁengEa1ned in
met hyl 2-(cycl’opentyl sul f anyl ybenzoate (9.5 g ) _as an
Sbép. 3 The30bt@) ned IR Wi 1d-) was stirred at 90°C for 20 hr.

rhé @%g@ nL Y éltéef%%}s%&ﬁﬁ%%ﬁ (% Qo) ruaBcdbssolyedeny)

acet a and m chl or oper benzoi c acid
aééﬂatégwa@oaitﬂcmcﬁu ngndweties prakieiRPatedCeeystalls were

I ndustries was ad The xgure
ol LR FLER b Lt Vet at P POF S0 B N BhE CulREpag esolved
1M £ 5u88HE 0LSA S ke A dH s W rdion 2%l @Ul@moﬁheandgahec

| ayer was washed with agqueous sodi um_ hydrogen
searbbaat €28 P EE TR avSE i Atle@broRg endr PEd SHRYL acetates

tggggﬁﬁ #8§&££ teﬂﬂﬁﬁ@n&ﬁnﬁ%rgg eFNE 280 ¥SAEAWASEth saturated

evapo ed under reduc pressure. The residue was
bpmnetlédlhg @mercmagmexamgauhﬁahﬁnwmhﬁdhéﬁ@qeéphyThe solvent
ace hexa

ves, Bl eparet facriden o Tierd dndhel® T Hhofine vano

pw_chlg@%%%aglcﬂpﬁllll@ g1el7]cc(12drhn Idﬁbroha&g]:a@hy( 4=t hyl
1(2H m) 3 97b%3H S 10-4. 30 8 ¥1%
a¢e§at¢ 179X%Bﬁ=3n¥ 7Té§ﬂ eotaipeA, rﬁ?)ldue( gpEpdassosyed in

nSPhUhben Qﬁd"%ﬁ hM{;dBogéﬁy@Am%r&éde%ﬂjloré)de)ta%né@qmlon (0.5

obt ai ned
mfl¢t wabhydddedr armeet hralnﬁjur(em@smcrygtml)llmgl fggegmethanol-

i um bor ohydri.d 500 r
e R
fagkeatand, eahaaeéeﬂym&mﬁwlt@@rm echeThel téet reaotpound (70

was washed with saturated brine, dried over magnesi um
mgul-fate, and filtered. The sol vent was evapor at ed

AL AR 0 g g re gep ) g o o
mNVR . 63002NHz ) CBCPB83) - @8 7-1. 681248 Qﬁ%}, m) 7.95-8.08
(GHgomg 3oz %ﬁ: m%)igg%(&ﬁ% (@H M )ed 29 @ HBs05 (28, n)
9.60 (2H, s).
[0203]
Example 28
5-chloro-1-(5-chloro-2-sulfamoylbenzyl)-2-imino-1, 2-
dihydropyridine-3-carboxamide hydrochloride

2-Cyano-2- (3, 4-dichloro-5-oxo-2, 5-dihydrofuran-2-
yl)acetamide (0.29 g), 2- (aminomethyl) -4-
chlorobenzenesulfonamide hydrochloride (0.42 g) and potassium
carbonate (0.52 g) were stirred in ethanol (10 ml) at 70°C
overnight. The reaction solution was filtered through celite.
The solvent was evaporated under reduced pressure. The residue

was purified by basic silica gel column chromatography (ethyl

acetate:hexane=7:3—1:0). 4N Hydrochloride-ethyl acetate
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S ) 7.44-7.69 (3H, m) 7.98 (IH, dd, J=7.82, 1.22 Hz).
(Step 3 ) Triphenyl phosphine (1.19 g ) was suspended

wo pocgaeRaehnitrile (50 m), bromne (0.24 m) waBCHGRMOC/ 058434

and the mxture was stirred at roomtenperature for 30
FRHTIR ol uftldn wes pgdedcfiel spenohtainednys}lohenil] and the

! j i )i.n jtrile
T30 T ae Sadsats Thod Sakiedrdulvyur bR ohsadie
wesr witiallddieat t®OYCvROLh&6tht lepoamedundt ¢3AgHEDUS
;sodi um rogen carbonate_ solution, and extracted wth
Etﬁ@ﬁ% a‘ic]%ﬁa .Z'Tﬁgsgifiﬁ)acé RS wdshedin th sat ttatedsd (1H, m),
bréaver. 1y i @di,ongr, anBydnous nagpesj unysybfate, oanthy, m),
filtered. The sol vent _was_evaporated under reduced
Sriessure. (e BbrafnédPeSfdiéinasd) puBi 3828 By babi ¢n), 9.55

id | G g€, chromat ography (ethyl acetate :hexane=l: 5

E to give 3 (bromomet hyl ) - 2- (cycl opentyl sul fonyl)

ne (0.95 g ) as an oil. 1H NWR (300 MHz, CDO 3)

E??Eimel.zgg-l. 73 (2H, m) 1.77-1.97 (4H, m) 1.99-2.17
- m) 3.84-4.02 (IH, in) 5.07 (2H, s )

SF-AN-CEBA (B~ fiup ré~56sid 1 6ambd2tbem y1 B-Ddifddb-, 2- I=I

12 . ((Step 4 ) A solution of ,
s GhrBr dreserRa de F BT 1-
Qyronet e s NZENES N- (3-
((c?kbttr ai ngg w%&g%bgﬁggg%9?n$¥?n%[)(?\/gﬁ%%)vﬁf was stl\ll r(r3e
&t uggebrory20anetamhde ni ki U¥ eg ey anadedbad icosl under ice-
: ; t dded, and th
SRRTsBT I i B DN SRR R re{ Paplopemperature,

Zhel ebtiairsadatr yStAlS W erdi S8Rk Vedathid8uRDISu SO A N poured
and the solution was

hydr ogen car bonate sol uti an, ,

B PatEBa A Eh 20 TR o b Ot Gy and S¥ErStted with
agalat gbet bady drofdirat rathe wakgalistekaygk hWas + Weshed brine,
with saturated brine, dried over magnesi um sul fate,

ghdefi PYer ednh THEC S| NRgnesias arlferta e@nehddrl teggdsedThe

. €540 j rifi ' ili
e ch ot Do Lo R i e 9302 -
Y (ac®hglebinad heethes] dref Wase atiessmeinesd: lifonyat hdnolride (14.1
%‘Fd 4N hégro%en ﬁhollori de-ethyl acetate solution (0.5

) 2fad Hoded. SThedmi xture was crystallized from
‘Aelanob @t wkz, cpcls) & ppm 2.03 (3H, s), 4.83 (2H, d, J=6.4

Hz), €6.28 (1H, br. s.), 7.19 (1H, ddd, U=9.3, 7.0, 2.7 Hz),
7.49 (1H, dd, »=9.1, 2.7 Hz), 8.12 (1H, dd, U=8.7, 5.3 Hz).

(Step 2) To a solution of 8N ammonia methanol solution (2 ml)
in methanol (15 ml) was added dropwise a suspension of 2-
[(acetylamino)methyl]—4—fluorobenzenesulfonyl chloride
obtained in Step 1 (1.34 g) in tetrahydrofuran (5 ml) under
ice-cooling, and the mixture was allowed to warm to room
temperature, and stirred for 1 hr. The reaction mixture was
quenched with water, 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 residue was purified by silica gel column

chromatography (ethyl acetate) to give N-(5-fluoro-2-
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acetate, and the precipitated crystals were coll ected

by filtration, and recrystallized to give the title
w@ormposnds (70 ng) . 1H NVR (300 MHz, DVSO-d 6)PCT/ppmov9/058434

1.46-2.05 (8H, m) 398420(|H m)584(2Hs)
selﬁsmv%‘sel(lml wgtmmﬂ 734 20, an o Hhdsegso8idhH, m

R 400 ST ) B S 3 8 e D R s &
JE6- EhHmo 2. %1l f]ampydlda,enz:ym 2,2-3 16 nx)l,, 7228 (1H, td, J=8.5,
2y M OP LT e T B8 ol TG 18t Ot o T ﬁaﬁ‘éiﬁﬁﬁéér 8.45

(LQ 29, gJ—% 124z) ami nonet hyl ) - 4-
chi or obenzenesul f onani de hydrochl oride (0.42 g ) and

(pBERsS! uR? car BRHHt T BN Y I Mereastidyred in et hanol
sﬁi@aﬂ%%l@énZ§E3éﬁ@%éﬁﬁﬁg OEEQQJEQ9QH1%Q.§ObUtQQB ggdln

tered through celite. The solvent was evapora
ebh@l@@hé@l@lc@b pras agdad Hhslnedildus ovas ipur(ilDi @d) bay room

<SR Ee it amal s ARG AR aremtor i ad. BeRping under

raeetat e8! AtheN {rdd nenvasreaddemthtt it Beoebt aedolvent was
%ellow oil, and the precipitated cr%/lstals wer e

BPPERERY WOTT 155HGSh PSS Uscr y SRl FREédue ovaF veollected

h 1 an 1 1 e o] -
b% €; iﬁénﬁs&gg&?wdﬂa(&%m th Jd-lelﬁwl( %Q%mw 79%%% §79

@m;pom¢§hyb fﬂ;ﬁiqprqhaﬁzqnqSulfqmamid@ bgd@bahlnr}de (1.49
37854 IH m), 8.58-8.73 (2H,

g?n %g % @@}‘%& JBM . [0204]( Exarrpl)e 29 5-chl oro-| -

1}(5&@ U@ 254 bmwyapﬁrﬁcyﬁm -@-43m ot | 4,2:7=3.8 Hz) 7.46

oo & i R SRR Bl 2 P Fodo s s,
mf | upr obenzy| )d@ceﬁﬁnﬂes(blﬂ% )9 k.ky srml | bl@OfE' ons

under i cecoolin The mxture was allowed to warmto
$%%914bﬁ%é$ggqg ~dichloro-5-ox0-2, 5-dihydrofuran-2-

yl)acetamide (1.0 g)‘ 2~ (aminomethyl) -4-
fluorobenzenesulfonamide hydrochloride obtained in Step 3
(1.23 g) and potassium carbonate (1.76 g) were stirred in
ethanol (20 ml) overnight at 70°C. The reaction solution was
filtered through celite. The solvent was evaporated under
reduced pressure. The residue was purified by basic silica gel
column chromatography (ethyl acetate:hexane=7:3—1:0). 4N
Hydrochloride~ethyl acetate solution (1 ml) was added to the
obtained yellow oil, and the precipitated crystals were
collected by filtration, and recrystallized to give the title
compound (68 mg) .

'H NMR (300 MHz, DMSO-ds) & ppm 5.91 (2H, br. s.), 6.96 (1lH, d,
J=9.8 Hz), 7.49 (1H, td, J=8.5, 2.6 Hz), 7.87 (2H, br. s.),
8.05 (1H, dd, »=8.9, 5.7 Hz), 8.23 (1lH, s), 8.49-8.65 (1H, m),
8.72 (2H, br. s.), 9.64 (2H, br. s.).

[0205]

Example 30
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and stirred at 70C for 3 hr. The reaction m xture was
poured into ice water to quench the reaction, and

wezimwasresl with ethyl acetate. The extract wasP@EIIO/058434

with saturated brine, dried over anhydrous nmagnesi um
BT R0~ filucsced - mﬁéhyérsuéﬁamwé leeapplhf:édlmmo 1,2-

%ﬂ%ﬁ{ ]ggfjf cet am no)

net lﬁ cocf%] ﬁﬁ%%}%?ﬁ%@ﬁ 9’%18%@ (14. 1g) as

Ewp tle Faldakdihd I‘thRthaomeMﬁizsd smxsmpue PR 25€0ps 2 and 3,
4 Hz) 628£IH br. s.),

4 Q%W ﬂ%$éﬁh%§%iﬁ—éq§or? H‘m§t$Y#E?nzqnﬂ9u Fepapre
l'a]ytﬂco'lc:‘h]_?orﬁ.déz)was8 shAthkHizdd, uér§ﬁ72 ?(g’cé{? larﬁﬁc?gnn%hyl -

To a solution of 8N ammoni a net hanol sol uti on
lﬁlwhr%ne(sx@fmn)ylmﬁblaaa@a daopwls’élgns@ép@m@ndmr@fne in

et ALARERL Enraegg}ﬁ%c?ﬂ?%&g%g??nzenesuI fonyl

chlorlde o) talne
llHeNMahyGOOfMHan PESOH-gis)uddepmi 2e4600BHNYd, ands [ hez), 4.41

rure [l awed, t t,0, r oo tenperature and
QE[I T red "\fw‘t? 7a4ﬁ8 %14%rm@5{n 'm&”tra:r:%e vas dirancHed8=7-68 (1H,
it b7 \eet-er. 0 dan@ Hex k) acBed1 Wi Bh, ebhyl sapetate. The

extract was washed with saturafed bri ne, and dried
felgres PURUSEERELER The2SEYvRAT 2Nk, vadisgrkarat 5-oxo-2, 5~

di@%r&ﬁ@é%e(Q—@rl?%%@EgmlaQe heghdye Mér( LYY m1) was
R (otho Geetate) (T

sil'i ca ge colUmm c ronato rap acet
agidesl & sESufchigor @fzzsmaman@yebmnzw; mr@ﬁide (1.34

o eyt 4 el n S O AL S 9B SAeA B 5o

d=110. @ and. ﬁrh:lé):hyi'aﬁﬁnél H . 6§dnl Y =80 Snethdhd¥z) (5 ml) at room
752763(2H m), 7.92 (IH dd, J=8.8, 57Hz) 845
tEFReTRturS, hand Fap mixbiep 825 Toleredl utewH @it ML 50°C.

f b t
T(gt%e gle%@rt@o%d é;%?&kf%ﬁ@g?%gn%@é%&}a@&@ u@rfgl_d Sré%ﬂlc%cﬂ %q”e's%ure ,

al%?&rl@cﬁlcéril a®iLd ¥ae atijedu a@@ntm@npmimm evasamd itdred at
SR e pome St e M g 0 undet el 00
peeaﬁumatedhandesldedumad Presseted With residuomSoric acid,
CO'lﬁﬁtedtrgc%lagga%égged &E&ﬁWE%E§HVgégL;¥§Hh%heegggéous
layer was basified with 1N aqgueous sodium hydroxide solution,
the mixture was partitioned with ethyl acetate, and the

organié layer was dried over sodium sulfate. The solvent was
evaporated under reduced pressure. The residue was purified by
basic silica gel column chromatography (ethyl
acetate:hexane=7:3—1:0). The obtained residu€ was dissolved

in methanol, and 4N hydrogen chloride-ethyl acetate solution

(1 ml) was added. The mixture was crystallized from methanol-
ethyl acetate. The precipitated érystals were collected by
filtration, and recrystallized from methanol-ethyl acetate to
give the title compound (0.74 g).

'H NMR (300 MHz, DMSO-dg) & ppm 2.47 (3H, d), 5.92 (2H, s),

6.98 (1H, dd, U=9.9, 2.4 Hz), 7.47 (1H, td, J=8.4, 2.5 Hz),

7.99 (1H, dd, J=8.7, 5.7 Hz), 8.09-8.35 (2H, m), 8.55-8.88 (3H,
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(am nonet hyl ) -4-fl uorobenzenesul f onam de
hydrochloride (1.49 g ) as a white solid. 1H NVWR (300
WORHIIBIEO cfe) d ppm4.43 (2H, d , J=3.8 Hz), PCT/48009/058434
(IH td, J=8.5, 2.7 Hz), 7.59 (IH, d, J=9.8 Hz),
my., 70- 68882H2Fbrn1$ )7.99 (IH, dd, J=8.7, 5.7 Hz), 8.55
[b%H6 br. s.). (Step 4 ) 2-Cyano-2- (3,
§&hl or o- 5- oxo- 2, 5-di hydrofuran-2- yl) acetam de

pkin@16 B1, 2- (aminonmethyl) -4-
fl uorobenzenesul f onam de hydrochl ori de obtai ned in

SStcééosocl 23- gd}m@hlaybwla%@n% ez HoreeReR 246 1 4y imino-1, 2~
gg!&&ﬁ%b” eEQf‘BQJ(aIﬁﬂ? ’HQdPé’cq{lhrB&fHe at 700C .

tion so ution wa I'tered through celite. The
smbpemﬁ %asoedapgraoeuh@n&@ﬂumédutéﬁﬁwﬁdsséﬁh SHees 2 and 3,

sid fi b . il
BB BRIy b eEPOP P h o S ek eri [ Pongice
ndrbvdn eehber vds- Qﬂ/hyheﬁﬁﬁéc&t@sﬁmj} Wt pra el yil o iwey methyl] -4~
added to the obtained yellow oil, and the rec%P %
féW§P§?§Zﬁ@?§ué§PPéét6%1%]91‘%1?4 t3 awlo%l%{hdjp 2k Shine in

LeGEWS b t i ound (68 . 1H
RSB R M %8 Ve o0
1 RMR d( 3004%3 HZMSO-7d6495(}!>IHII 2d74J68H5,5 2. 64 H¥) , (2H,87,

H, d 7
JL%*) o 8 497558t ?ﬁH(JC?d)g & %28%%133% H72§6 @%4(&(‘324#_10 2
2hry. HSz) 7L ©205]LHExaapl s~305 cﬁlbrm)l, EE569|(LB:H’,o-b2: s.).
nmet hyl sul f ano benz
SERPALOpeI & sheparen Jaﬁlézj a%hfﬁr%‘odel%@oerpo-f-)omﬂﬁ-
dA%%@&%E@QaEQ2L &) pethagdi of E%a@p%ﬁ 29 mSepso?2 awmd), was
(am nomet hyl') -4-fl uoro- N- et Ibenzenesulfonanlde

a@@&ﬁo@hﬁ@ﬂpdéoma§fsﬁnﬁh@%ﬂ@%@tQXl g4iﬁl%Q¥RRN5N?Mﬁ no)
[ S [ lsut i
IR et bbusiebsaasneh donuh b g L2yt e
(&C|3d’ ngaNM?t(c?a@ﬁhB/ﬂ:lamlﬁWBw 6)md) p:prmrﬂetlhﬁlC(BI—l',S dnl) at room
J=4.9 Hz), 4.41 % J=5.7 Hz éﬁ é%q o
tﬁ*‘@e?at?r?rl—@)’ld hssm;ZXEsr%uwsn?%lrﬂ?e@oo G 1,3 tm50°C-
The $2Lt(3H sBivedt) 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, the residue was extracted with 1IN hydrochloric acid,
and the extract was washed with ethyl acetate. The aqueous
layer was basified with 1N aqueous sodium hydroxide solution,
the mixture was partitioned with ethyl acetate, and the
organic layer was dried over sodium sulfate. The solvent was
evaporated under reduced pressure. The residue was purified by
basic silica gel column chromatography (ethyl |
acetate:hexane=7:3—1:0). The obtained residue was dissolved
in methanol, and 4N hydrogen chloride-ethyl acetate solution
(1 ml) was added. The mixture was crystallized from methanol-
ethyl acetate. The precipitated crystals were collected by
filtration, and recrystallized from methanol-ethyl acetate to

give the title compound (0.11 g).
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(Step 2 ) To a suspension of 2-cyano-2- (3,
4-di chl oro-5-0x0-2, 5- dihydrofuran-2-yl) acetam de
W@ 0090334) in nmethanol (10 m) was added a sol PCT/arR0aH058434
2- (am nonethyl) -4-fluoro- Nnethylbenzenesulfonanide
1ﬂay[dv1@ch$@mnmez,oh:ommed i B @remlwl a, o)), and’0 (2H, s),

SRl B ot LTE S, [ DS IE 2 w

7996. (The aeacpyeemsosvwnmzm@ss ez/appmt@b urgderl redyced =2.1

pressure acetic acid (5 was added and t he

Hﬁ]XtﬁrélmégHstﬁﬁvea at S%%K:@%f 9 hr. The sol vent was
Zrated under reduced pressure, the residue was

extr cted with I N hydrochloric acid, and the extract

Ewampwashéd with et hyl acetate The aqueous Iayer was

basi fi ed th_I 0 d|u dr oxi de.
mFﬁgyhigfd E%§g¥$t one %ﬁﬁﬂﬁ acéf _H' ?ﬂd
yilhecohgani-¢ - bﬁy@&ob@ﬁzdat@%p&mbmm sul f at e. The
sol vent was evanrated under reduced pressure. The

(PE&Pdhe Was 2pEPIFFEan byt bhsFRIQTITeagdlY Ranpaic acid (5.0
gxhaanage%ﬂgmy (eethyl fgetahgeq hexdhartrardd )suhf&:)c acid at

he obtal ned residue " was dissol ved in nethanol, and
rémmydmpgeatdhbor | Thes em:bytlum:evtaa stdalnedi et (70° oY Jomas hr,

ed Th u d f
R e T Ot e e
abekhtatlOﬂhea@ﬂgaﬁ£¢y35$dﬁIWHﬂiwash@dwwuhanﬁbtethyEd brine,
aqetateto ve the ti e 74
deage pier e.eale-an auﬁaﬁiﬂﬁéf) ngg‘ ygfffOSSGdg hys ¢ E?H"egt was
e%ago@a%%d(hﬁdegdredugea pZedstiEd, 7l rdsildubdwad=Butified by
, J=8.7, 5.7 Hz), 8.09-8.35 (2H

sml)Lca8g55 8h88me3blgmaphy9 etlaﬁl(a&et@ter hexanesl:19—3:7) to
GHQROGLFXaRl 31,5 S0 85 ol 25a Lo (14 511d 8105 .
1dl1hmdr ORY0 i Mitne- S8pchanbéxapinde . hyd(8ehl ©r i Ble8g St&p, Is)) 7.14-
éﬂﬁﬂgwétﬁygs geggodlgf E§anple 29, Steps 2 and 3 ,
s%ebl gor a- Nohbudh aat By helszanew&émam&e hy drpchl ord,de -
aggilixgggiikéignﬁikg e) g(gcet gg%r§2t£§¥r1lchi5¥o 2-
methylbenzoate obtained in Step 1 (5.05 g) in t-butyl acetate
(80 ml) was stirred overnight at 90°C. The mixture was allowed
to cool to room temperature, poured into aqueous sodium
hydrogen carbonate solution, and 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. The residue was purified by silica gel

chromatography (ethyl acetate:hexane=0:1 - 3:17) to give
methyl 4-chloro-2-bromomethylbenzoate (6.05 g) as a white

- solid.

'H NMR (300 MHz, CDCls) & ppm 3.94 (3H, s) 4.91 (2H, s) 7.35
(1H, dd, o= 8.4, 2.2 Hz) 7.47. (1H, d, o= 2.1 Hz), 7.93 (1lH, d,
J= 8.3 Hz).

(Step 3) A solution of 2-amino-5-chloronicotinamide (202 mg)
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fl uorobenzenesul fonyl chloride, a solution of
di met hyl am ne in tetrahydrofuran, and hydrochloric
wa@eiod/13ks NVR (300 MHz, DMBO-d 6) d ppm 2. 74 (BEN/JIR009/058434
4,37 (2H, d , J=4.9 Hz), 7.50 (IH, td, J=8.3, 2.7 Hz),
anyd 7eeith A %kﬁhlbﬂq32ﬁ@romgmﬁthyﬂbeﬂzgatelBbtddnedzgnlstep 2

%}gjn%%éHblgﬁ?(gﬁnﬂgdlg% F&&§%8£8%§%n h% EESBSQ§iO%he
mﬁxhyjde Oﬁaﬂég{ﬂ.lbm}éd ltax:e:b@rh de dot gejnpleIﬁﬁﬂ’letban@thﬂOacetate
t mn t
waa)?%rgw %&f%l%@ﬁ%ﬁésGfr%ﬁa?rﬁmége%%?a%%waeby
£ bt Al esh | nﬁbeeb%aﬁﬁeakgy%tang %ét@tf‘é’éﬁ%’iﬁﬂﬁzeﬁi from

m) in methanol (5 m) at roomtenperature, and the
cH3AUF A B rasg t@er fiog i vat tBQOEltl¢h@OmE€a’eIlqioh78 mg)

R (ool S Ras PG ST R s e erp fa o) 6-02

BEDGdIOF—Zlh}}kth gleéﬁL was ceapopat edsunders .08 (1H, d,

ﬂ%%?ﬂq Ptk a? dSe e §Xt TPade Xté‘?mésﬂ%g@mﬁlhl\h m)

[ @2 dwy] acetate The aqueous | ayer was basified with IN
aqueous sodi um hydroxi de sol ution, the m xture was
Exurrie idhed with ethyl acet at e, and the organic | ayer

5M€ﬁi&¥d§@-ﬁygg ”‘%.l ﬂ%ﬁln ?Eh!feﬁyg@ enz%l]—2—

evapor at ed under re uce ressure. e res
1mnm@+1fﬁfdﬁhyﬁﬂnpynydlmea3gebrbokammdehhgdaooglaphde

L) 5Pt ARSI r B g s oL gined

tﬁiéﬁﬁylkmiﬂéndo &Eﬁhﬂbelﬁohbth@ﬁoﬂl m6) maswaddedded h€ropwise
m Xt ure was cr stallized fron1nethano|ethy| acet at e.

2 THESRRRTI %k éd{d@§§ﬁgﬁ§m%§Pém€5hVé&féd by
fiﬁdfdﬁgﬂégheéﬂﬂkdﬂyir%%ﬁ%lhbéeq1fb@”?geﬁﬁa99£r§ﬁfﬁfofuran (5
11 g ) C1H NWR

acetate to give the title conpound
n{Booday 1 EvBOdENad pps 2he MdxteHe way alboweq@Ot¢ 2kprm to

%?%ite#%e%éggge Han%dsﬁ%?%%ﬁ%fgrgg FF?Lkgﬁﬁ’%é%Fngb W&xture
was7q&&ﬁched3w1ﬁﬁ33@kﬂra$eﬁ br&ne 5&n6|éktdactdé2w1tﬂ ethyl
aee%ﬁﬁﬁ E;g %t§gct &as washed élth saturated grlne, and
dried over magnesium sulfate. The solvent was evaporated under
reduced pressure. The residue was purified by silica gel
chromatography (ethyl acetate). The obtained oil was dissolved
in ethanol (20 ml), hydrochloric acid (10 ml) was added, and
the mixture was stirred with heating under reflux for 9 hr.

The solvent was evaporated under reduced pressure, and the
residue was collected by filtration, and washed with ethyl
acetate to give 1-[5-fluoro~2- (morpholin-4-
ylsulfonyl)phenyl]lmethanamine hydrochloride (0.58 g) as a
white solid.

'H NMR (300 MHz, DMSO-ds) & ppm 3.02 (1H, t), 3.07 (3H, t),
3.66 (3H, t), 3.78 (1H, t, 1.7 Hz), 4.34 (0.6H, s), 4.37

(1.4H, s), 7.18-7.30 (0.3H, m), 7.34 (0.3H, dd, J=9.7, 2.7 Hz),
7.53 (0.7H, td, J=8.5, 2.6 Hz), 7.75 (0.7H, dd, JU=10.2, 2.6
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met hyl 2- [(3-carbanoyl -5-chloro-2-imnopyridin-I (2H)
- yl) nmethyl] -4-chl orobenzoate hydrobrom de (Step 1 )
waeooa/1sekut i on of 4-chl oro- 2- net hyl benzoi ¢ aci BCT/5P20099058434
) in nmethanol (40 m) was added concentrated sulfuric
HQG)i d7a83r@onBH;en@@r apug £6, Thel rHt,urie oS OstviH, r edl, at=8. 9,
for 3 hr, neutrallzed with I'N sodi um hydroxi de,
5aﬁdHé%tr%c?%d Wit P%t h§1) acetate. The organic | ayer

spvashed wi £@s§@ﬁ§i@ﬁe&f bridgndlrd-ed ,averi Jmeres5uBko-2 , 5-
sul?ate and filtered. The sol'vent was evapor ated

dmhMérOf’eﬂﬁmea ptbaceiranidme( ¢ X dlle wndSHhailed Pyml) was

| |
Biehrg 98y EiLarRt oAt (gL AReLBhe IR AN
y(LEuQSogy;L pSeanl piéthdirbidvie (HB00-ddir,o100E Btadnggmin Step 1

% gg % 9?n% LFlﬁifSlY g%lsfeezpzoz §5L;fqlls)g|%o rrf,ezc BY (5 m1) at

Pbﬁrggﬂﬁéggtﬁkg‘dgn&6t§§ HiYturd was SZOMHS] overnight at 50°C.
sobut%ronltrlf (0.27 g ) and methyl 4-chl oro- 2-

Thet kgRBeh2BatelveRhi ed fYPEEred (Wdsy FoIUGES PBeeyrre,
a%%% @tgcgéo g1%lwﬂéa§té&&6? Q¥ﬁ£rﬂﬁg“mfﬁtégglwéEh%tirred at

uré was allowed to co to roomtenperature,
5pe©rf@&Imtmraqaa@u303®@mmnwhydemgporaﬁeboumder reduced
nd extracted with eth

sol ution

SGRAHFE"| BB TEALIRSHAT I e tra gy Y ot acid,

aa¥erheagresbum gakf asteheanci th | dtgied. addtmtsol vEhe wgseous

evapor at ed under reduced pressure. The resi du

lpuert Wed l@x}tSéipﬁéaW@Eh ehr 3WR VYT A %M %ﬂgeatsé’lutlonr

th%e Re5le: %asnga%%ltigngﬁvﬁlﬂﬁt 1 acetate, and the
oro met hyl benzoate (6. d% as a white

osfglamdc 1Hymew@30@rwz osed s@i}l@m p?im@am (3he sojvent was

qyapoig%ﬁd uﬂgfr §§g§c?ﬁkggesgu5 ??%Hﬁfgabﬁétwgs Ehkgfled by

paelidt isaniek aeanbﬁmuﬁanhﬁmmmﬁ@gﬁapﬁyﬂCEtHQDZ ng)and
nmet hyl 4-chl or o- 2- br ononet hyl benzoate obtained in Ste
aZeCATE hGRAPR=DME (5 M) WaS SPLriBEdovEPAigRt vat olved

ibhgrnxhune \Q@Sh%keg@ﬁ £R16P0de L O K PO dSmes aldiigion (1
et hyl acet ate was added, and the precipitated crystals

migr erasokddetedabgl the mixture was crystallized from methanol-
ethyl acetate. The precipitated crystals were collected by
filtration, and recrystallized from methanol-ethyl acetate to
give the title compound (0.17 g).

y NMR (300 MHz, DMSO-ds) & ppm 3.01 - 3.20 (2H, m), 3.12 (2H,
d, J=4.7 Hz), 3.69 (2H, br. s.), 3.67 (2H, d, J=5.1 Hz), 5.70
(24, s), 7.13 (1H, dd, o=10.0, 2.4 Hz), 7.53 (1H, td, J=8.4,
2.4 Hz), 8.00 (1H, dd, J=8.9, 5.7 Hz), 8.23 (1H, br. s.), 8.53
(14, d, J=2.1 Hz), 8.72 (2H, br. s.), 9.55 (2H, br. s.).

[0209]

Example 34
5-chloro-1~[5-chloro-2-(2-oxoimidazolidin~-1~yl)benzyl]-2-
imino-1,2-dihydropyridine-3-carboxamide hydrochloride

(Step 1) Using 2-bromo-5-chlorobenzonitrile and imidazolidin-

2-one, and in the same manner as in the Example 35, Steps 1 to
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filtration. The obtained crystals were recrystallized

fromethanol and ethyl acetate to give the title
w@orposnds (78 ng) . 1H NVR (300 MHz, DVSCGd 6) BICTpIrR009/058434

3.90 (3H, s ) 5.79 (2H, s ) 6.92 (IH d, J=1.9 Hz)
3,7.53[1 [@migemeYhyi) g4 -ghiokpphanp8] {hiage lidn-g2 )

| H.. . 52-.8. 3H, 9.12-9.78 (2H,
hf%%ﬁfl%& k]a%:%%%gglﬁ%gl(ro | - m[)5 fluoro-2- ( m)
1H(2NMde hN3bonM14zélepd:igmsl %?pbleezgh] (28; tmoe-1,8 I—éz 3.86 (2H,
I ropyri_di car boxam (o { e
Ty It 5‘% I??' (ZRor BhoPTne- gof% ?n% Ljdéj §24 3 Y41

5 (1) edhyﬁar@ rzleH(zQ 584m ) 1hn 8L hgnob £ 15 m )uxasy aﬁbie@m d,
dro W se a suspensi on of - [(acetyl am no) net hyl ]

J= A&J%éﬁdb@nﬁ@né§ﬂhfbﬁyﬁ ¢hloride (1.00 g ) in

y an o €;C -
(b Ay gy a0 65k uER A FACO0L L Ao 00 18 i
2-sing redldoahlbride Ebeaneadt ionShext Uy eam@anutdmkﬁine manner

th sat t b racted with eth
29CH PG b e Jext PACE fs B HERI: FPRRGR A et BiHed-
10 1Harmlmdrl3©@ oper m@fbe%zwns S & &9 T:«h%ﬁowentm)waﬁ 82-3.98 (2H,
evaporated under reduced Eress ure.

The was
Mt 149 €ty SQi [7i-dd dékch o?ra%gﬂa%hyste? h‘§/7 %\C@Q at@d) m
Th btai e I h I 0 n

8.19 Red gQlgl, | spol yedsLg gk hang )
'hydrglc Ios?| Cc aci S<nﬁ vvgs added; g the >r2nxture
[GDIstirred with heat| ng under refl ux for 9 hr. The
solvent Was evapor ated under reduced pressure, and the

aén oeue was collected by filtration, and washed with

15 S5-ediraqet[@t-ehlo rg-ee ( 1~ok5p§kﬂ©1@d2n—1ﬂplp&éﬁii&ﬂ—2 imino-
yI sul fonyl ) pheny I]3 met hanam ne hydroch| orjde (0.58 g

1 )22 hy diorye 186 Rea 3 - ERCRREET388 MBTOBMEF H1%) d ppm

é% ﬂllﬂo % Eol%tgzn(jw39tmi ' 0B §5b£§ﬁ%—3})(i 2%788)

ckvlqlslb?ere@n(lars&le rhl)S 07934 pmreellldl@lma:@ae (2. 90 mxl), and
o, Gttt 15025 248 Ehlolinl 1L g O

20 tfds Hbeaddylld@n@ackrénkzYipaB8ladi@d@H(1Db89 §) )and 4, 5-
bis (biphenylphosphino) -9, 9-dimethylxanthine (2.0 g) at room
temperature under a nitrogen atmosphere, and the mixture was
heated under reflux for 3 hr. The mixture was allowed to cool
to room temperature, and extracted with ethyl acetate and

25 water. The organic layer was filtered through celite, and
washed with ethyl acetate. The filtrate was dried over sodium
sulfate, and filtered. The solvent was evaporated under
reduced pressure. The obtained residue was purified by column
chromatography (ethyl acetate:hexane=1:10—1:1) to give 5-

30 chloro-2-(2-oxopyrrolidin-l-yl)benzonitrile (12.5 g) as yellow
crystals.
'H NMR (400 MHz, CD;OD) & ppm 2.24-2.31 (2H, m) 2.62 (2H, t, J=
8.0 Hz), 3.94 (2H, t, J= 6.8 Hz) 7.39 (1H, d, J= 9.2 Hz) 7.60
(1H, dd, o= 2.4, 8.8 Hz) 7.67 (1lH, d, J= 2.4 Hz).

35 (Step 2) To a solution (227 ml) of 5~chloro-2-(2-
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(Step 2 ) To a suspension of 2-cyano-2- (3,

4-di chl oro-5-0x0-2, 5- dihydrofuran-2-yl) acetam de
W@ 0036831243 in nmethanol (10 m) was added a sol PCT/arR0aH/058434

1- [5-fluoro-2- (norpholin-4- ylsulfonyl) phenyl
o}mpybaaamumﬁ—hygzll)q@érhmmde::dm aibted rieal Srrerstlep(@ 58 g 9) and

and t ethlamn 0. 65 t ha
nFSEﬁth ehberatere b el (mi‘]t &e%@%&#ﬁd was gradually
aQ4EENLERL At £ &P yd dr%’k‘fof@@em (O SYVe 048S and the mixture

evapor ated under reduced pressure, acetlc acid (5 n)
wagssaddedd a0 Thenin xt maé%sﬁ@t i) eaat sbowlyordded to

qpﬁncﬁhgh olL.yent ; yas %ﬁﬁp %tu%g%yg gg?ggeargﬁééfereduced

resi ue was extracte oric acid
papdstibe. exmaoiesmmfse@hmabtetﬂhwlltacethyé afheate and

ueous l.ayer was basified with I N aqueo di
VAYGFoxPRE LOF LARUROLE HEEYR X (TS S P frioted ihacetate
tat-BYl ragekat eghang-ddhe ONnegaRire Iw@)t%r cmldédedwaméd with
sodi um sul fate. The sol vent was evaporated unde

spéyesadpPEsaer dr IR PR ARRIWHER PHirfidticed apy Badtered. The

sgggégﬁeggg %?é#gp%ﬁ€5QH§% :@fgyﬁ%gtresﬁﬁﬁglaéghe residue was
ddisssalreddinnmeeh hbems , cHN Tiydr oger? ahll)or |ad@0éwltylon of di-t-

t dd dth
apgeag ealutten (1) ves a0iSs, an im0 o

apHeel pbt ahed soystabs, Wwai® m&wmmfuﬂ t8ratilonwas added
and recrystallized from rrethanol et.h acet ate to ive

afth&oppy F@meaﬁ%%% ( FRE7 Hgart Lopymy u(f§o&iaﬁ/H§ gt room
t%?y@r@@ﬂké(géf 23n 20 %g&{qﬁﬁﬁ%héﬁfwéﬂﬂuﬁ ‘%ydﬁ§;%10}1c0a01d

(§2Hp13) oo, wa”cer H{5@dni ] Gheo oraandcripyer. Sas( pBhed with
6%3” i mprefa 3 B lapted oo Yoo e, nd
fintegel,. IT® el was)evdﬂﬁﬂ%ﬂedEmampkeréduced pressure.

5-chloro-1- [5-chlorp i1.din-1-yl
TB@nﬁls]lduﬁ WEF] RAL AL l?gd?xsw ﬁlp%ﬁr eC%lUéfg} E&fﬁf&%ﬁa&é’graphy

g e o SR ohl 1T e nd LB S PHRT (7enemo

(2-oxopyrrolidin- 1 ~-yl)benzyl]carbamate (2.70 g).

H NMR (400 MHz, DMSO-ds) & ppm 1.36 (9H, s) 2.11-2.14 (2H, m)
2.44-2.48 (2H, m) 3.63-3.66 (2H, m) 4.03-4.08 (2H, m) 5.54 (1H,
br.s.) 6.98-7.01 (1H, m) 7.15-7.18 (1H, m) 7.34-7.35 (1H, m).

(Step 3) To a solution (83 ml) of t-butyl [5-chloro-2-(2-
oxopyrrolidin—l—yl)benéyl]carbamate obtained in Step 2 (2.70
g) in ethyl acetate was added 4N hydrogen chloride-dioxane
solution (7.27 ml) at 0°C, and the mixture was stirred
overnight at room temperature. The purified white crystals
were collected by filtration, and washed with ethyl acetate to
give 1-[2- (aminomethyl)~-4-chlorophenyl]pyrrolidin-2-one
hydrochloride (1.20 g).

'H NMR (400 MHz, CDCls) & ppm 2.14 (2H, quintet, J= 3.6 Hz)
2.48 (24, t, o= 7.8 Hz) 3.81 (2H, t, o= 7.0 Hz) 3.87 (2H, q,
J= 5.8 Hz) 7.43 (1H, d, J= 8.4 Hz) 7.53 (1H, dd, J= 2.4, 8.4
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2-one, and in the same manner as in the Exanple 35,
Steps 1 to3 1- [2- (am nonethyl )-4-chl orophenyl]
w0 pdodazhs di n- 2- one hydrochl ori de was obt ai nedPCI/HP2IIRS3434
(400 N+E cbd 3) d ppn13 44 (2H, t , J= 7 .8 Hz) 3.86
Hz()2H,. 77 | (1¥= 7,8z} -3.82) (3Hi1lq(3HJI 5. B Hz) 7.18 (IH,

(S regséé) Zl_?i%xg ?H [Zdéamﬂaoﬁaéﬂ%) Zgé%%é%#ﬁé}g/l 1;}3}/1%‘04\.1(5.111 2-

od@ﬂhydﬁbdhlU&udg pbtp2nedamnndoep hy) )arnd- nhhﬂunghemympnner
|n1d oI| e obtained in

as, cnaie SRERasl BRe LS SRS udh Prtihed.

1t NM!Re g@@pgﬂed wgooegalaneg% m H MR (5300 zwz,m 2 38 2.52 (24,
2H m) 3.82- ésﬂﬁ m )
534@1 ((2&4, g )J% 678(HE) 8-3$57( %Ii,($H 7829 7 7d7 8l 2.3

Hz(g'ﬂ 4'@—)7 %1133%10]%[158)2? ?858. 15 %66 . 18-9.51

H e 35 5- ch§oro ?1é?5 c Ioro 2-
(2t2- mwopyrrolldln l -yl) benzyl] -2-im no-
éaﬁglhydropyrldlne 3- car boxam de hydrochlorlde (Step 1
% a solution (139 nm) of 2-brono-5-

Arol@nzonitrile (15.0 g ) A pyrrolidin 2-one (7.90
) and cesi um car bgnat e in 1 4-djqoxane were

S—sddeFordi-d SedipergyLr &Eh@séé%ﬂe} ﬁ%ﬁ%ﬁ%@wmf&z&éd v
H%rgpneth ih d§ﬁ%?&@?§H¥L§h9§9ﬂbﬁgﬁldg hydrochloride

at roomt enper ature under
(Sceam t) o@e:rcvoacdmgpher eheamathhé of xExempwas? heditwps 2 and 3,

refl ux for 3 h 0
1 e aPs ALt Ch P REPET bBRR Rl R
hyaih amitcatideThe so rsgamheshayer upasgf RH{ eaedtymrmrgﬂ methyl] -4~
celite, and washed with et acet at

I .
f%%%“&?@#@&éﬁluﬁ@%aﬁﬁge PARETH W%r%%‘g thLf Séhioric

aSiy vent was evaporated under reduced pressure. The
obt ai ned residue was purified by colum chronat ography
'H( ¥MRy|(380eVHEe DHERadO=IS pb® LrBR-119) t6Hgimk, 52.88-3.13

adbelh o AR e Rk (Jo R by 4 bt ¢ T
(12,240, 31024, m.)7 &z62 (285 t1H,Jgd, J=8.7, 5.7 Hz), 8.62
(3H, br. s.).

(Step 2) A suspension of 2-cyano-2-(3,4-dichloro-5-oxo-2,5-
dihydrofuran-2-yl)acetamide (1.0 g), 1-[5-fluoro-2-(piperidin-
1-ylsulfonyl)phenyl]methanamine hydrochloride obtained in Step
1 (1.58 g) and potassium carbonate (1.76 g) in ethanol (10 ml)
was stirred overnight at 70°C. The reaction solution was
filtered through celite, and concentrated under reduced
pressure. The residue was purified by basic silica gel column
chromatography (ethyl acetate:hexane=7:3—1:0). The obtained
residue was dissolved in methanol, 4N hydrogen chloride-ethyl
acetate solution (1 ml) was added, and the mixture was
crystallized from methanol-ethyl acetate. The precipitated
crystals were collected by filtration, and recrystallized from
methanol-ethyl acetate to give the title compound (0.75 g).

'H NMR (300 MHz, DMSO-dg¢) & ppm 1.49 (2H, br. s.), 1.59 (4H, br.

144



8.0 Hz), 3.94 (2H, t , J=6.8 Hz) 7.39 (IH d, J= 9.2
Hz) 7.60 (IH, dd, J= 2.4, 8.8 Hz) 7.67 (IH, d, J=2

WO 20001231245 (Step 2 ) To a solution (227 m) of PCT/JP2009/058434
5-chl oro-2- (2-oxopyrrolidin-1-yl)benzonitrile

sobt aBned i(nHSt ep I=6500Hg)) &ndini(eKel sthl ériifle(BH, dd, J=9.8,

2 bl 1 ét?iﬁyﬂ%&f?’m% 159 Y B Mafla B o-0

5m7XHH§e 8\6§4S¥1ﬁre§| fog. 40 mi). Jaten, (156izYl,) swas-8.85 (2K,
sl ow ded to quench the reaction. The sol vent was
mevaéogétéaHun@er $ educed pressure. The residue was

gcted with ethyl acetate and water, and the
aque us layer was extracted with ethyl acetate three
Ekemp$e Fhe organic | ayers were conbi ned, washed wth

S PhLRPRal Ther SOVt TVt U R Y d s bino2 2-
d@h?&@bﬁ?rldbﬁef-gsééjﬂ@oﬁ@dﬁdb ssplnethliorinet hyl ene

oride (150 m) , a solution_ of dl-tbutyl
(@ear Ebn%tieoif@l% ) the TRENA e BTG iSdS3ra6t/P) 1/
b L I ne gk’ . 82

I e R S s
hydxbohéowdde svas r eynithesbaed tusiper &-ul@dedy 12mkino) agghyl] -4-

enched with chloric aci.d (10
i e Al I e T RIS
hydtrvealedibr aved. dri ed over sodi um sul fate, and
filtered. The sol vent was evaporated under reduced

"or MR uf 300 THEZ r R BRedelad PR fi-ed By Hsi ) cabg8P—° (2H, m),
15 GC@bUWHChEOWBL@gﬁaﬁEy (etdwyly apet alig, whexane! 2|HQ(Fc)I J=8.0
5) to give t-butyl [5-chloro-2-
HE2, 0% 0T dH; dEd, | Fy8)5behzy iz car bektat €H2 070 =102, 2.7
LH NYR (4 DVEQ- ¢ 6 m1.36 (9H, s )
115/58% Q?EM%"%{) 7 42' 2@4@ ‘{J@H m) 3.63-3.66 (2H, m
Btép03)4A08uéﬁehsﬂbﬁ &f 52~ ¢ ydhotit- 3 )4%ﬁiﬁﬁlbﬂb}5(bHo—Qn5-

AgEEREPEROTBaY M FoBFRRLR 1T 16y oF bl pgEeny) -k

20 fQﬁ%@)SLNQthhS}i%eMEén@@@lf&ﬂax@ﬂﬂ@&[@i@@ﬂ@ﬁ@ dm;aShe@ in
0 g) in ethyl acetate was added 4N

dr oge
Sctﬁpoﬁl d&- @ oganangopPatsonl Uy CreRnaty 61:4% tWeethanOl
Xt ure. was d_over ni.ght_.at m T
gbr |e8aﬁhﬁier5? sTArs™w @% %%IY%@fed&Egpfég% gﬁhtlon
waﬁdfmasbeédmthhoeghytehmbéat&ndcponcentrated under reduced

5

pressure. The residue was purified by basic silica gel column
25 chromatography (ethyl acetate:hexane=7:3—1:0). The obtained
residue was dissolved in methanol, 4N hydrogen chloride-ethyl
acetate solution (1 ml) was added, and the mixture was
crystallized from methanol-ethyl acetate. The precipitated
crystals were collected by filtration, and recrystallized from
30 methanol-ethyl acetate to give the title compound (0.12 g).
'y NMR (300 MHz, DMSO-dg) & ppm 6.03 (2H, br. s.), 7.02 (1H, d,
J=9.1 Hz), 7.07-7.16 (1H, m), 7.16-7.24 (2H, m), 7.24-7.40 (34,
m), 7.69 (1H, d, J=7.6 Hz), 8.24 (lH, s), 8.50 (1H, br. s.),
8.70 (2H, br. s.), 9.69 (2H, br. s.), 10.84 (1lH, br. s.).
35 [0213]
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give | -[2- (am nonet hyl)

- 4-chl or ophenyl ] pyrrolidin-2-one hydrochloride (1.20 g
WO 200948H2MVR (400 MHz, CDCl 3) d ppm 2.14 (2H, POi/nr2009/058434
.J=3 .6 Hz) 2.48 (2H, t , J=7.8 Hz) 3.81 (2H, t , J=
Ekampma)33 87 (2H, q , J=5.8 Hz) 7.43 (IH d, J= 8.4

Hz d J =24, 8. 4 7 . TT ) d., =
éhlgr } éELfiEbEgFF—gpyfro%15t§)1—¥%i%ﬁ;éﬁ%il3§n%¥££;2—
ﬂﬁino@@UQn@ﬂﬁ&HYbﬁyrﬂthéOB€¢ﬁ&ﬁb&dﬁb@é(ﬂydhdbﬁ&oﬂﬂdé

drochl oride obtained in Step and i.n the same
%@@eﬁ )adcrargkagpre 8he @%*'e%océ oftﬁ&féaf%ﬁltef & bongéiTd 2 and 3,

_ 0,
1\318{856%% l1‘”BegH E’gt 2. %ggz 5 (2%\@%))% ésh (rzﬁ ethtanamee

Iﬁzc&oleﬂzl)loslas v2bl, sgnyh@sged | whing , 2 I ac%:yqzeymlno methyl]-4-

3BT SRy FObIA s it o S R Ty gufBrochloxic

ddid.l uoro-2- (piperidin-1-ylsulfonyl) benzyl] -2-

Jmno-1, 2-dihydropyridine-3-carboxam de hydrochlorlde
‘HoHED 1390 Ator NG 1@t REDRBL hoB of £ Ex ofipl €2, 6 Stbrs 12/

322@“{4% ad; [759fbuofl032Hz§1f" pess digy 1-) sul fonylDs, td,
phenyl | met hanam né hydrochi ori de was syntheS|zed
i iy 2~ 6 Eaet gk Af 6%, net hyt]0-0 Hz), 7.96 (1H, dd, J=8.9,

l.uQr ohenze uI ny hl ori de, piperidine and
Eh%fdr}fo%ghl arBicIsE BOVR *(300 Mz, DVMBQd 6) d ppm
dsﬁﬁ;-r )9@ eﬁHpens)anOBSQSCgSnQAQf(3né7dibﬁﬁbidﬁi-dxo—2,5—

: 7.49 J=8.3, 2. 7.73 . (1H, dd, J=10O
Oglk?ydfofuﬁf 27y§gagﬁpﬁmaae ﬁ&sg%)% 71?&§‘HSJ ‘(%‘H
(gf rr%ll)dln@twsalfoﬁywﬁn@ﬂﬂme@ﬁaﬁa@mmgdrd&lomde
di chl or o~5-0x0-2, 5- di hydrofuran-2-yl) acetam de

qeragngd) in Srepslfi(liofs- g} PR peetapHiin -SA=hATHRy| §1-54 9)
h I h . S |
B R OED LT e PO 1S S oot

iGMMﬂﬁQh was §uﬂteeddovhrnughtcellﬂQLLaﬁmecwmQﬂnﬁnﬁted under
solution was filtered thro celite ent.r at

o BHERH B ool TN B G AY BT RE 0 ST dkea ge
Lasie ShibrAtegkaplUNMBLhyl acetate:hexane=7:3—1:0). The

obtained residue was dissolved in methanol, 4N hydrogen
chloride~ethyl acetate solution (1 ml) was added, and the
mixture was crystallized from methanol-ethyl abetate. The
precipitated crystals were collected by filtration, and
recrystallized from methanol-ethyl acetate to give the title
compound (0.20 g).

'y NMR (300 MHz, DMSO-dg) & ppm 1.74-1.93 (4H, m), 3.22-3.30
(44, m), 5.70 (2H, s), 7.17 (1H, dd, o=9.7, 2.5 Hz), 7.50 (lH,
td, J=8.4, 2.5 Hz), 8.03 (1H, dd, U=8.9, 5.7 Hz), 8.23 (1lH, s),
8.48 (1H, 4, J=2.1 Hz), 8.69 (2H, d, J=2.1 Hz), 9.50 (2H, br.
S.).

[0214]

Example 39

5-chloro-1-[2- (cyclopropylsulfamoyl)~5-fluorobenzyl]-2-imino-
1,2~dihydropyridine-3-carboxamide hydrochloride
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chromat ogr aphy (ethyl acetate: hexane=7 :3-"1: 0 )
The obt ai ned resi due was di ssol ved i n met hanol, 4N

why@vosess chl ori de-ethyl acetate sol ution (1 nPQT/ARRD09/058434

added, and the m xture was crystallized from
(ErefabamqalAewwlt:B@:etcaf@ EITBa:erJIﬂmmjrtoatIedthgfﬂ)]St‘lal s were

|Tected by fjlt tal | f .
£ BORARBR FBLR L SOR h G Tl kb Dyt (€ CaoREsaRganine (043
mﬁ@ Zﬁdgtkletﬂ§ﬂ£ﬁfhé3p@ dvHzy 1 \DMBOD: ) athyeRdELr4d (28, ml) was
), 1.59 (4H, br.s.), 3.12 (4H, t_, J=5.0 Hz),

sglzxegzam goqm tamg§¢%¢m¥e(ﬁpr‘ﬁ- r.g Thg, geﬁgyloq @3xture was
| 8 .
q& Eh%ﬁ wit‘ﬁ éat%r%‘sé_%)kﬁlneg %rldz'l eﬂ%a#e%s%égﬁségsﬁ?ﬂ
aé:%tlams) Tlge Sﬁdﬁﬁ-d;t bras sigshed 0212] sExampted3prine, and
Sl Ohs! a0 L4805 20n (EnoU UGN L Be0R Dot unces
r@d@b@@hb@ébgﬁré St ehel ﬁes‘_\&:ﬁﬁ Giarg crgsthelmeelodroh methanol-
Exanpl e 33, Ste (am nonet hyl)

wagef| Ger élKﬁpIﬁ‘eE%T b%ﬁﬁcila QP ks RE Yy dPachl ori de was
£34BLBRELZ6Y) HSL OO 2a ? (Aot e a0} JIBldY o 1idr.

uor obenzenesu loride, aniline, triethylanine
lHﬁMMRyd%@mﬁMHﬂA(EHﬂﬂRDFGRM%&MQS(@@m WH&5-BN8CE46}4@,pph; 2.00

375 E% 502 73ba1 %% 261&2*%2%? (Jué fLgz)g 547 -

sHz)7, ZHZqule Bgi ZJG%gd QH? Ih-]z,) 6. RATF- (7| 43 ddH,J=)Q. 7.27 -
I H 1,6.1 Hz). (Step 2
7A3§u§|55msfﬂ5) 6f9§ cy%n%92§llé8 4~ di chl or o- 5- oxo- 2IO 5-)

@%QﬁdQQf@BaQ goYﬁ%l@ﬁeéﬁnﬁdEZ(@E%@ﬂdbﬁopyﬂ%ulfamoyl) -5-

(am nonet hyl) -4- fluoro-N phen nzenesulfonam de
fliga@n:@bhlﬂ@wdiecebalalﬁ@dolbhasﬂ%cﬁ) J;Ln (37 1g (2 -&7d g) in ethanol

tassi um car a gég ‘lr t@l %
gt%l rrizd over n?%ﬁtﬁg?{r # héé&r(ga I on soq‘u?l%)n was
thibteaed rehr Qﬂ@htﬁ@miﬁtuﬁ@dw@@nﬁentﬂéﬂ eﬂrdmﬁﬁ;fht at 80°C.
reduced pressure. The residue fi edé{)
TR FegcsaProaP iHan L N BheE B SRR o] DA Gsled Dressure,
sahexaned’ a2qdkbhsl solilim h&@%o@@habﬁﬁgohéﬁédB@lﬂ@&on was added,
di ssol ved i'n nmet hanol, 4N hydrogen chloride-et hyl
and the mixture was extracted with ethyl acetate.” The extract
was washed with saturated brine, and dried over sodium sulfate.
The solvent was evaporated under reduced pressure to give 2-
(aminomethyl)-N-cyclopropyl-4-fluorobenzenesulfonamide (0.60
g) as a white solid.
ly NMR (300 MHz, CDCls3) & ppm 0.42-0.60 (4H, m), 1.64 (3H, br.
s.), 2.06-2.17 (1H, m), 4.28 (2H, s), 7.04-7.19 (2H, m), 8.09
(1H, dd, J=9.3, 5.5 Hz).
(Step 3) A suspension of 2-cyano-2-(3,4-dichloro-5-oxo-2,5-
dihydrofuran-2-yl)acetamide (0.48 g), 2-(aminomethyl)-N-
cyclopropyl—4—fluorobenzenesulfohamide obtained in Step 2
(0.60 g) and potassium carbonate (0.85 g) in ethanol (20 ml)
was stirred overnight at 70°C. The reaction solution was

filtered through celite, and concentrated under reduced

pressure. The residue was purified by basic silica gel column
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acetate solution (1 m) was added, and the m xture was
crystallized from net hanol -ethyl acetate. The
wee@oipiztat ed crystals were coll ected by filtrBCT/are009/058434
and recrystallized from net hanol -ethyl acetate to give
chrreatioddre phynpethdl( Bcéage) hexd ke ANVRB(300 ) MHzTheVSoEdined

=g e pas oyt Beralo ot hyran g i ety
adﬁ??té7fﬁﬁgﬁﬁhnsd%bml#hwagrEm&edB aﬁd(th%'mlgturéBWﬁB
et (el o e theno TP ER Hpheckats: ottt GeC Pl fpted

ﬂyéﬁéQfQVmﬁﬁyEk@hb@k@dlby|iﬂﬂﬁ@ﬁﬁl&nbe@ﬁ&|ﬁecé&stalllzed from
i'm no-1, 2-dihydropyridine-3- carboxaj rri .

ettmmclme@mde acstagelty SE¥sr ahﬁgt%l@h@ommm g-06 g)
1 9 St 2+,
HE@& é? g e uﬁf%ﬂyﬁ)pBWEnyl ]Ae#g;§3n1 Tor T H2), 0.50-

0 hmdrdﬁhlmrldé @Hs Qﬁmthdsiﬂéd asiag82Hz[(a&e&&Iéﬁﬁiu§ , 71.06
methy|] -4- fl zepe y hl ori de, ‘
(I5r ¢ 'dF%% gF&Chﬁ g tg Hgﬁbﬁ§(§667ﬁﬂ& §.06
(IVB@d &=« 7|o|or51 37 81% g4|8| 2dt (145608, 3 ¥, F&)393 :2@ d, J=2.3
(4H dd, J=9. Hz), 4. 38 §2H s , 71.49 H, td.

Hz)=8.85,4 . GLHI-rIz)d ﬁzwm rd8; 63= &/ odey L9 ez i 1959 (28
Add,5 3=8.9, 5.8 Hz) , 8.61 (3H br. s .). (Step 2 ) A
suspensi on of 2-cyano-2- (3, 4-dichloro-5-0x0-2, 5-

[Qﬂﬂﬁﬂdrofuran 2-yl) acetamde (0.87 g ) , 1-

5-f.l uoro-2- (pyrrolidin-1-ylsulfonyl) phenyl]
Fﬁa ﬁ% ne hydrochloride obtained in Step 1 (1.15 ¢ )
5-ai’td.dlfhi—élS—SUZlHneﬁzaﬁ/h@lmatfemblzlS4ng)_ubﬁo]eélhlﬂjﬂ.'o ~Z40nidd-1
was_ stirred overnight at 700C . The_reaction solutlon

didnqn e Rr GagRozarite, hyAHCEBheERET at ed under

(deguiced RILIUI, @ Heeslgus e ﬁi&éﬂa 18d2dy basps 1 and 2,
sil'ica gel colum chromatography (ethyl acetate

2~ tradaymamstt hvd() r-)Ntet(bly)l 4-Theosbbanpedepesfouani@ge was
§§1%foué§%%:utl n ??q Cf%gég%géggggtﬁgg?r%genfiPﬁLe was
f oryrstad 4 ereds flifomyie tchanal det, hgkhatenate. adtehydrochloric
aéﬂifipitated crystals were collected by filtration,
'H NMR (300 MHz, CDCl;) & ppm 1.06 (3H, t, J=7.3 Hz), 2.87 (2H,
g), 4.30 (2H, s), 6.97-7.17 (2H, m), 7.39-7.64 (1H, m), 8.02
(1H, dd, J=8.4, 6.3 Hz).
(Step 2) A suspension of 2-cyano-2-(3,4-dichloro-5-oxo-2, 5~
dihydrofuran-2-yl)acetamide (0.19 g), 2-(aminomethyl)-N-ethyl-
4—fluorobenzenesulfonamide obtained in Step 1 (0.23 g) and
potassium carbonate (0.34 g) in ethanol (10 ml) was stirred
overnight at 70°C. The reaction solution was filtered through
celite, and concentrated under reduced pressure. The residue
was purified by basic silica gel column chromatography (ethyl
acetate:hexane=7:3—1:0). The obtained residue was dissolved
in methanol, 4N hydrogen chloride-ethyl acetate solution (1
ml) was added, and the mixture was crystallized from methanol-

ethyl acetate. The precipitated crystals were collected by
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recrystallized from net hanol -ethyl acetate to give the
title conpound (0.20 g ) . 1H NMR (300 WHz, DVSO d 6)

W(dZ(p)pmﬂZ4§4 1.93 (4H, m), 3.22-3.30 (4H, m ), PGI/TER009/058434

52 , 7.17 (IH, dd, J=9.7, 2.5 Hz), 7.50 (IH, td,
matﬂ;zo% Hd moystelliged FremomeshianphyetByR3acetate to

$18,5 £ SO I ) B9 (8 ¢ 0=

51 oivdRO I @olo- ME—I% Oonpol-apr cﬁaxolpﬁullf amoyby,-8;f =7.2 Hz), 2.88

!?LZ}?’ Cﬁsgf %;r }é g%@a:(t%gXaﬁi) de 'n{ar 6¢Rr offdef=R e 12-2 H2Z),

). 48 salit i) of= 82-5 [ Gagetiyh angng) @thlﬂi J=8.9, 5.7 Hz),
- Af | uor obenzenesul fonyl chI oride (1.5

&4 Chridbyl'dhi e /(643 ijs akd -t si &t h?Lé% heH(0SB7 8465 (2H,
b tsetrarg/%of(lg@nb(r’LS‘FM) was stirred at room

terrperaturefor hé reaction m xture was
fitdrdhed with saturated brine, and extracted with
Eggah lle cetate. The extract was washed with saturated
rine, and dried over magnesi um sul fate. The sol vent

Swach IEPP-AnEthaH1dg - eduaeUs R eS8 YL ?beﬂ_%?l %Iﬂue was
stall | zed from met hanol water to give
%ﬁ’ S a Fareylpxanide) Dﬁﬁéﬁéh%‘%f}d%lcet ani de

(1. 06 wWhi (e 1 300 o
CHLORé% ﬁf‘%)@d%p% SRR R A e T
yah) acetzeide? (36 §( |gm,, Ar) 2- Méﬁhyzsulﬂomyﬂ)qﬂa@yaz])methanamme

hgﬂ%s@ Hl%rgj (| H, g?gsgof?ﬁgf‘lﬂﬁ(\; te ol 8]298 (q pwere

g9)rred Sﬁ'ﬁ@t&aho_[o QOS@LMH kengofc Neod 2_L6 hr. The reaction
acet am de

.cycl opr opsyl sul f%m) -5- fluorobenzyl ]
I‘éﬁ%{%fﬁea’% n PSHEF %EOzéN AfUEHUBt ﬁ%%trlm (PP FRyiqmesolution,
aﬂ@ﬁ%@t&%%&%@hh&&hce@ﬁ?@ £40c gt aﬁ&k?Qﬂk&@ﬁR@ﬁ%ﬁ%Eewas washed

and the m xture was stirred overni ght at™ 80C
Widde siednrasiedehrings dvapdraved mm@msxww@dfate, and

ANRIILE, PALULA SO A NeOUS, SO B RGeS Rl B csure.

ution was added Ure was extr
T@tehyrlesa.draEaWas Pheiéxtdaoy masiwesheicaM gdl sedumat ed
J%romato%@%p%ri?g Eragggé€g1Suhgﬁg(%btalned residue was
dissolved in methanol, 4N hydrogen chloride-ethyl acetate
solution (2 ml) was added, and the mixture was crystallized
from methanol-ethyl acetate. The precipitated crystals. were
collected by filtration, and recrystallized to give the title
compound (0.29 g).
'H NMR (300 MHz, DMSO-ds) & ppm 3.41 (3H, s) 5.89 (2H, s) 6.82-
7.06 (1H, m) 7.62-7.76 (2H, m) 8.00-8.14 (1H, m) 8.25 (1H, s)
8.63-8.78 (3H, m) 9.63 (2H, s).
[0217]
Example 42
S-chloro-1-{5-fluoro-2-[ (2-methoxyethyl) sulfamoyl]benzyl}-2-
imino-1,2-dihydropyridine-3-carboxamide hydrochloride
(Step 1) According to the method of Example 39, Steps 1 and 2,

2- (aminomethyl)-4-fluoro-N- (2-methoxyethyl)benzenesulfonamide
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The sol vent was evaporated under reduced pressure to
give 2- (am nonethyl)

wo bboggai2apr opyl - 4-f | uor obenzenesul f onam de (0. PGEDJIRR0)9/058434

as a white solid. 1H NWR (300 MHz, CDO 3) (ji;
WA Byotbesi4rd weyng 2- aa%%wlmln@)n}etkwlder 17 (I H,

47419 1 H dd,
2Pulprgbegiebifiu Fobyt Inbleiady Aalledbye hlliodids, O
3l ethydiaghiher enb- bxdrcﬂchBGrI.kI: hycttdf ur an- 2-yl )

t ami de (0. 48 . 2- j thyl) -Ncycl |
A R0l SEertheserdonak B obt O neth 4 Stgﬁﬁ?%°8%§21 (3H,
) ,and spotaesi youcanbonates (2185 @ ) 71 methanold, (28913 Hz)

Was stl rred overnight at 700C . The reaction sol ut i on
8wdd f(ilfyefidd YiBolighSel¥%k; and concentrated under

(;sﬁ%ﬁc%qgg{ %E% Feﬁm% eof%l%&ﬁ%eﬁ ch:%lt%}’r&ajs-'o%o 2,5~

ummchr omat ograaph acetate
dﬂh@xﬁ&]@éﬂ?anseryl afefamidde(@bt ayned + emiihenatds/ 1) -4-fluoro-

N e T BTSn) By Ry SUBE GihE 4 Mot 18R (0 62

Qr mtiablortagdlhmowaﬁbﬂml tethyl gacet aé@aanne (10 ml) was
precipitated crystals were collected by filtration,
s&id reec oystalghzedt f ¥ 01 rre{fhanéﬁa@t:hyn seévhient ey fbltered

l [S] e
ttkﬁ%u‘ight c%l%%%go(ﬁﬂg &Qn@éw@rat d%c@ég et Oe!\‘l"ip e@\é%@ed Th

r)es;@lum w@sHputcdflgdtsbB basgc F&J)lle)a 88X X lun) chrbn@&-ography

%fgylSaﬁé%F Eanﬁ Ez%ﬁfl §§ »(—@;'é %gﬁﬁl??ﬁ t%??g%?)",“as
d%s%?l@?ﬁ,lg meﬁhanoB Hey hﬁﬁf%?%%;$h{?rldb#etﬂyﬂiaqetate

r
Eiaite 48 BLeniorosricte. aracitwr PGS I928 Crystallized

fFrom hdehabenzykhyi2atai sl , recipitated crystals were
di hydr opyri di ne- % car boxani de hy(]iD ochloride (Step

cadeecdieng oo L rabitbd @d Bxempy w 2ol i M@ gerom eifrﬁi—hza)nol-
CRCTREREER R difRg Y ke TR T a

‘fl NEROheDZEMESYI bm,ﬂ@-l—d@hBOlplpﬂﬁZ etehyl. @9 nenaneh), 3.14 (3H, s),
SATACNOTLE ny, s.84 (28, s), 7.03 (1H, dd, J=9.9, 2.4 Hz),
7.47 (1H, td, J=8.4, 2.5 Hz), 8.03 (1H, dd, 8.8, 5.7 Hz),
8.23 (lH, br. s.), 8.27-8.39 (1H, m), 8.48 (1H, s), 8.69 (2H,
br. s.), 9.58 (2H, br. s.).

[0215]

Example 43

methyl{2~[ (3-carbamoyl-5-chloro-2-iminopyridin-1(2H) -
yl)methyl]-4-chlorophenyl}carbamate hydrochloride

(Step 1) To a solution of 2-amino-5-chlorobenzonitrile (1.95
g) and dimethylaminopyridine (20.3 mg) in N,N-
dimethylacetamide (15 ml) was added dropwise methyl
chlorocarbonate (3.5 ml) at room temperature, and the mixture
was stirred at 90°C for 5 hr. The mixture was allowed to cool
to room temperature, poured into water, and extracted with

ethyl acetate. The organic layer was washed with saturated
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acid. 1H NMR (300 Mz, €D 3) d ppm 1.06 (3H, t , J=I
.3 Hz), 2.87 (2H, q ) , 4.30 (2H, s ) , 6.97-7.17 (2H,

WO30P9/13174539-7. 64 (IH, m), 8.02 (I H dd, J=B ,P@@/B2042§058434

. (Step 2 ) A suspension of 2-cyano-2- (3,
béidéphdntgdSe@aﬁ-ﬁagﬁESIEMyﬂrmmukanazmyﬁﬁlaeaEdnidéhe solvent

0. . 2- N- t hyl - .
w83 Fravobeted et CETHORY RSP nTePeho i fEe 24P
pﬁr@ﬁﬂe@%?%ﬂl’ﬂ&&%@%l&mﬁp &ﬂrcgna)tdg&a%@/an@th 10 m)

was stirred overnight at . The reaction solution

améaterh@x@@ef%r%(mgh ket tfeo W asréent ridredlosger -
e e dy £ basi c

o B PaS e e L o o S0 S BS54

lH hmeaneﬁo MHZY,) Loxl)) . 8 Then abiss nexti,r esi du@®éads 21 (1H, m)

rdhg0 e g, R L, AR Y goen gsrde st

Stééjét@l} | Tged §60at 061 f’@mﬁh&iﬁm aceidie (Bhg4 g), di-t-butyl
precipitated crystals were coll ected byflltratlon and

digeEpeRarei £2d6 fbm ard Mt Ylet y1chd@stoats to give the
, 6
S TP L8 Sy VLI00 Mci Ul Shathanor
(FR)m1b. 88s (&led Jodium O ydhydmidle JE9.52, 2. ByHsmall
7.48 (IH td J=8.5, 2.6 Hz), 8.01 (IH, dd, J=8.9, 5.7
opE o8R0t 80y I SR SoB CB3oT REShFELEEY BTagn{gRE 2t oom
tém@eraﬁu:@é (2the Holwent wad %fa(pﬂﬂ,atléﬁi uside)r. rbﬂﬁd:é]j pressure,
npl e 41 5-chl oro-2-im no-| - (nethylsulfon%
NS rated

tB@an}duﬁ WS %}%%%%%Jﬁmeﬁéﬂel
sBMﬁﬁﬁcﬂbgfbggnz LYEh0s s, (éﬁd‘%ﬂg‘ﬂﬂéﬁﬂ%ﬁieoé%b%tance was

di hydr of ur an- 2- yl)acetanlde (1.8 g
f@héﬁhydsaffoh®r9u®he©§llqmmtﬁﬁﬁaﬁﬂﬁérﬁyérwéﬁl@KF@@Cted with

B s

bnhnéurermas @@@reﬂodﬁmm d@iﬁunﬂamanduﬁmhheﬂewdrofhdesolvent
sol uti on, racte

e Sk el
WBFg%ﬁ?EOF5§% \%\1& e lbc st ed PBr FRETIUR] 8BS
pQY¥eEiBrongssEum sl fat ecoﬁﬁﬂq chromatography (ethyl

acetate:hexane=1:9 - 2:3) to give methyl (2-{[(t-
butoxycarbonyl)aminolmethyl}-4-chlorophenyl)carbamate (1.25 g)
as a white solid.

'H NMR (300 MHz, CDCls) & ppm 1.41-1.49 (9H, m) 3.78 (3H, s)
4.21 (2H, 4, J= 6.8 Hz) 4.92-5.09 (1H, m) 7.12 (1H, d, J= 2.4
Hz) 7.23-7.29 (1H, m) 7.94 (1H, d, J= 8.7 Hz) 8.59-8.78 (1H,
m) .

(Step 3) To a solution (2 ml) of methyl (2-{[(t-
butoxycarbonyl)amino]lmethyl}-4-chlorophenyl)carbamate obtained
in Step 2 (1.25 g) in ethanol was added 4N hydrogen chloride-
ethyl acetate solution (2 ml) at room temperature, and the
mixture was stirred overnight. The résulting crystals were
collected by filtration, and recrystallized from ethanol and
ethyl acetate to give methyl [2-(aminomethyl)-4-
chlorophenyl]carbamate hydrochloride (0.85 g) as a white solid.
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filtered. The sol vent was evaporated under reduced
pressure. The residue was purified by basic S|I|ca8§
058434

‘V08@P0ﬁ94§hronatography (ethyl acetate) . The BbU/APH
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resi due was dissolved in nethanol, 4N hydrogen

lghiner i deo@etyd, ém\@caic@ sg! pibrh OB, £ My, was 4aotxd)eot2Han@ 7.38-
the m_xture was II i zed fron1neth ?% eth
Tacét 4t8: The’ p@%m g?Jédsc)r vt £ 5(/@%@3 oe tég By B

ol t.sation, and recrystalllzed to give the title
conmpound (0.29 g ) . 1H NWR (300 MHz, DMSO-d 6) d ppm
(St4p €3HR-Sy3n&-89( zzﬁdscblcsrcs@ EDE (I ihydrofuran-2-

4. (| usH,
v BefadRat 2. 1 ) - gt fur Al Bndpdlfmi Ol &) )
cgl-mhbiphengi{5af1bamabeZaié@f]@emm@demnd;)ne@gm@wp] 3 (2.12
enz -2- imno i ri di ne- 3-car boxam
Sy b hP b AF BL R PP TRT Loy T I (5 & iR 20t SEhanol
(%@a he oggrn§ ﬁ@sag 9@Q32 Thg rkant poehiWtilre was poured

uoro- nmet hoxyet hy benzenesul f onam dewas
Lg¢@tﬁ§sagggogg|ﬁ@dgum[%g@@@§4Qﬁnaﬁguqﬁgq“”qnd extracted with

E) %y%kag%?nzlﬁ% h% ll%ri}eqe’vv'%» hﬁ%’f\%@ 'Eﬂ”@gt{ifated

am ne ori‘c aci
Uﬁmﬂe3)dﬁlpﬁﬂbﬁeﬁlmé@hESium ﬂuifaEEAiand:Exltqﬁad sThe solvent

5
ws ﬁfﬁpoga‘ﬁ (Pwéadreﬁuéglpr%s%% .]f%(e 85 %usf e
p@&m&al Bh Bhs2cCy¥anfcagel ScoXurfh cdliertoqueptd; (Bthyl

di hydr of ur an- 2- yl)acetan1de (0.4 g) 2-
acevarenbengny=743tudt)o- [he obtained residue was dissolved

512 %?aﬁe;yehgyh%aﬁsaéﬂeéﬂiwﬂ@éﬂ@@n ta?ééteeﬁcé rgo%%ao% (2 ml)

tassium car bonate ( g ) in ethanol
w@ﬁOaMUpdmasnéttheemlBVBrﬁl@h$ @Myﬁtxkllzqﬁéﬁrﬁa@mhmmol ethyl

sol ution s filtered th it a t{ated
AFEETSr ed dp%?%%%u e he ﬁ%?ﬁ'u@mﬁﬁgQgﬁﬁggﬁgg %?
fasir@tsbhi, cangekec@yaﬁmmbﬁm@gyﬁmWr(eetﬂM1eam[@ioand (42
:hexane=7 :3(r)1 :0 ) . The obtained residue was

T@ssol ved i n nethanol, 4N hydr ogen chl ori de- et hyl

1@?@@? ?f;é@'%ﬁ&é onmido ”316% waspRddegs ad the gy enagy, m)
7.12 (1H, d, J= 1.7 Hz) 7.43-7.59 (2H, m) 8.16-8.27 (1H, m)
8.32-8.44 (1H, m) 8.63 (2H, br.s.) 9.20-9.60 (3H, m).

[0219]

Example 44
5-chloro-1-[5~chloro-2-(2-oxo-1,3-oxazolidin~3~yl)benzyl]-2-
imino~1,2~dihydropyridine-3-carboxamide hydrochloride

(Step 1) To a solution (of 2-oxazolidone (1.23 g) in N,N-
dimethylformamide (20 ml) was added sodium hydride (0.62 g)
under ice-cooling, and the mixture was stirred for 5 min. 5-
Chloro-2-fluorobenzonitrile (2.0 g) was added, and the mixture
was stirred at room temperature for 2 hr. Saturated brine was
added to the reaction solution, and the 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. The residue
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from nmet hanol -ethyl acetate. The precipitated crystals

were collected by filtration, and recrystallized from
woreicbashet hyl acetate to give the title conpoPeiJ¥0092658434

g) . 1H NWR (300 MHz, DMSC-d 6) d ppm 2.96-3.09 (2H,
wé%)arﬁ%ﬂd&liﬂdd.irbm3633y3 42et2He-neXxand. 84 (R 3-ghloro-2-

03 (IH, dd, J=9.9, 7.47
quzgxo—gloé\g—qkiaqol&(glln\]ﬁgyg Eé%-;op&j:rlé Zél(?l—iﬁ]b?s a ‘%}lace

%3_25839(IH m) , 848 (IH s ) , 869 (2H, br. s
9.58 (2H, br. s.) . [0218] Exanple 43 neth

'H @mmaﬁmﬁwmz 5¢oalor & pommidn@dy ri2di ntl, 2H) 8- M) 4.57 (2H,
c ophenyl,} r bagat e hydrochl oride (Step

ta “?h%‘og aHZSO’I :}tl%g)n o‘% %4 r§1%% E‘ ¢hl orobenzonitrile

(§de®29 Yo amdsdjjwaalolmylo&rmn@pxyeﬂ.l dhier(ige. 31md)gi n Ni-t-butyl

Nd|msthlacetamd sad dro e _
CLPR B bora T (415 ) AP GO Pongar AP 6o SRErY Ain-3
D}Béﬁ'é@ny\@ﬁlﬁé igded rlq Q.Q)@tfe@r 15 (hr.8 Fheini xeéunenwés (30 ml)
allowed to cool to roomtenperature poured into

waat addednsoeiim drtmthydtinieet (Ryll laget Bve STahé BPghhPRsS at 0°C,
ﬁ§ [ e VP %ﬁﬁ%“ﬁgéM Q@%&%ﬁ@%%eatdEb%Q ¥@perature. The

SI um tered The sol vent was
s@ya@@ta\h&ﬁi elmtmrartmzwamzﬂ@ essiced Thessesedubh@asesidue was

dggé%i%g - %%#%ﬁg %g%aégky %%HOnﬁkgﬁr%EEXm(ﬁ&H¥bgen

céﬂb@ﬂé@éo 2nd cwqmbajwalec agmme( 1;,3%1 fgl):eaedaoff
white solid. 1H NVR (300 MHz,

83
throuok- vediteq HThA )fli’%@t? B8 S( ?FﬂtrﬁF} ‘ze‘tlhiighg& acetate,

t ofs thirekel ek aei, daried
@8 e g@an@ uty Sguvgaas?%&&na%lgm(z.ag g et hy S

o(rércinhgnes?_umcylalm@,n)ar)d carlranade obhai AGUVEATSYRP 1

i n, et hano 50 .M S e
ool R R Pled St s Sfodegpimice pupirica oy
s$oh Bhi ?@lV\@élﬁrhm rcﬁl@ﬁorﬁaﬁwg’hiagﬁﬁy aaeﬂmmac@qaereammne) to
The solvent was_evaporated under uce re t he
9i-ESi GaETRARYTHE sEOTHREP T <t 10}%& §te

yl)benzyl]lcarbamate (2.21 g) as a whlte SOlld.

'y NMR (300 MHz, CDCls) & ppm 1.45 (9H, s), 3.89-4.05 (2H, m),
4.28 (2H, d, J=6.2 Hz), 4.45-4.71 (2H, m), 5.24 (1H, br. s.),
7.12-7.20 (1H, m), 7.27-7.36 (1H, m), 7.45 (1H, d, J=2.4 Hz).
(Step 3) To a solution of tert-butyl [5-chloro-2-(2-oxo-1, 3-
oxazolidin-3-yl)benzyl]carbamate obtained in Step 2 (2.21 g)

in methanol (27 ml) was added 2N hydrogen chloride-methanol
solution (10 ml) at room temperature, and the mixture was
stirred for 3 hr. The reaction solution was concentrated under
reduced pressure. The resulting crystals were collected by
filtration, and washed with ethyl acetate to give 3-[2-
(aminomethyl)—4—chlorophenyl]—1,3—oxazolidin—2—one
hydrochloride (1.30 g) as a white solid.

ly NMR (300 MHz, DMSO~-ds) & ppm 2.88 (2H, s), 3.48-3.64 (4H, m),
4.05 (2H, t, J=7.8 Hz), 7.09 (2H, d, °o=1.1 Hz), 7.29 (1H, s),
7.93 (2H, br. s.).
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sodi um hydrogen carbonate, and the insol ubl e substance
was filtered off through celite. The filtrate was

WORYBdt4Ed with ethyl acetate, and the organi ECTAFYI9/058434

was washed with saturated brine, dried over sodium

(sitkpate, rapdspehs eoedof Theoywnlarent (%@Vﬁﬂ.@ﬂﬁi—%d-oxo—Z , 5-
under reduced pressure. Theggesidue maszgurlfled b% 1
Yy

d%hwfﬂéefﬁéﬁnc%rm%aeﬁ%}wa@l%g Py Pet M [ Zcérdpenet

chﬂ%&% ﬁeh¥l? 1,3 §%a£6l£ﬂﬂﬁLZ“3ﬂB”h drochloride obtained in
(2- t but oxycar bony! ) am noj nethyl }-4-chl orophenyl)

SEQPbérréﬂeW 1g25a@d)p@%a%§Wt@Jmﬂaj:e 104 -NWRg( 330 WHRanol

‘(Eg'c'jfnlg) Waﬁgggl %rié él've49 (%ﬁ%garg( 7}—6%78 égylﬁsig%o% S’olutlon

was 214téh¢d7tﬂﬁeﬂgﬁgcéliteJnand’dbhdddtraied,iﬁd&r?rﬁdﬁced'

p%@?%y?egg %%tﬁé% Ste%ﬁ gy %@Fh;?gl lca ef column
chrém&%%!:@ﬁﬂ?n)(é%hﬁ‘@@é@é@e Q@;{"‘ér{@@ d3L,9t 8P, 2 iﬁe 2bthined

in et Ranol " was_added 4N hydrogen chlori deeth
raeeﬂaeweél dipoplved i nathanm t dipéredupaen orpde-ethyl

a%?&%‘&éef{éﬁét%hr demfv%z{‘é e N LS4l 'gﬂ%t%r%sgﬁl S

ected tration, arld recryst i ze
ceyhandliaad ﬁrhwlmeMHHmﬂkr&ﬁhxﬁ\&EGE&WwI [Be precipitated

' thyl )-4- chl henyl arb t )
ChREBLR BRFRCT bl aeb e e i T B uo T BT Edgs7ed From
mWHEanBVEEXHE) EcPpmtS to GlidS3Hhs Ditdle &ﬁlﬂo%h'ld §0).29 g).

L. 387 . 54 (2H m 7 . 60 (IH br s 8 . 19-8

H MR (630 HHD DMED~(dsM, 8 opm 4 £07 92H (tSt 95-748) Hz), 4.50
%F%mﬂv §3uz £ d5 C@% Of A1 ,5- ﬁf?xo 2o Ay, Ofd‘ula@ %z 7.52-
ylI'y acetani de % 0g (am’'noret hy
7cﬁﬂor(@[:ihem§/l]8caibam,t eﬂhyc&diﬂwl@rﬂ,dei,ob%&l ﬁeéﬂznn St éﬁ 8.72

p aSSI m car bonate (1.18 g ) were
Wéd ? %% ﬁgnbﬁb ) over ni ght at 8COC . The

[DeaOQ|on m xture was poured into I N aqueous sodi um
hy drEX|de solution, and extracted with ethyl acetate.
EXREPoRgARi ¢ | ayer was washed with saturated brine,

sdehed-ever i apgnest tm sy falig,yant Ji Iéﬁrf%%yﬂ%enzyl} 1,2-
sol vent was evaporated under reduced pressure. Thé
dibgfdgpynadine-3-carboxamide hydrochloride
2-Cyano~2-(3,4-dichloro~-5-0x0-2, 5~dihydrofuran-~2-
yl)acetamide (2 g), 1-{2-[(1l-
methylethyl) sulfonyl]phenyl}methanamine hydrochloride (2.55 g)
and potassium carbonate (2.94 g) were stirred in ethanol (50
ml) at 90°C for 16 hr; The reaction mixture was poured into 1IN
agueous sodium hydroxide solution, and 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. The residue was purified by

basic silica gel column chromatography (ethyl
acetate:hexane=4:1). The obtained residue was dissolved in
methanol, 4N hydrogen chloride-ethyl acetate solution (3 ml)
was added, and the mixture was crystallized from methanol-

ethyl acetate. The precipitated crystals were collected by
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purified by basic silica gel columm chromatography
(ethyl acetate :hexane=7 :3(r) 1 :0 ) . The obtained

w0 e@pdsr4mnas di ssol ved in ethanol, 4N hydr ogenPCT/JP2009/058434

chl oride-ethyl acetate solution (2 m) was added, and

fﬁh&ratioureamﬂsre¢y$$talltz&ﬂfﬁangxﬁduﬂhﬂ tetthyl compound

gcg% . The precipitated crystals were coll ected by
rdtion, and recrystallized to give the title

1 d
mgﬂg@(ug{'bdga%m)msou&m }_ﬁ!@oll\é"? (V52,0 Se depmm) 374

iy 7033 7055 GFRzIn 31 167, 2 (1416 e o, 4asl, 1.22
H(éx:%?“é) A§H63m§1247'| 9" Z§H) c9d20J~97 o0 (31H79'T1H)z g.0219hE, br.

4"5-chl or o- I- [5-chl oro-2-"'(2 -oxo-
s3)0Ragbl i(din- 3;yU%2b@?lzI§'Zﬂ 82631&n7rfb EH, m) '9.60 (2H, br.
2>d|hydropyr|d|ne 3- carboxanu. de hydrochloride (Step 1
) To a solution (of 2-oxazolidone (1.23 g ) in N
DB@nmethylfornanlde (20 M) was added sodi um hydri de
(0.62 g ) under ice-cooling, and the m xture was
ESPPPL&d4For 5 nin. 5- Chloro-2-fl uorobenzonitrile (2.0

53 ch1¥@s - @d‘{igdfléagolbe %éﬁ&{ﬁsﬂ?ﬁbrﬁﬁl et Aber@YM) ~2~imino-
tenperature for 2 hr. atur ed brine was added to the
1r @adi hyArspyul fliohe—anda thexamide ey drachdbaiigiet ed with

t r gani cc | t
She Ao BhfrerEeR sty STl IRt T 24 o0
neithbaeedl fohemsdéveént 3was @vaporisd ssi wnderbeddced 13.6 g) in

essure. The residuewas cr stalllzed fraom et
o6t 4860nBkAnEaE oS Bi 7SS SHE TR B IR HE reaction

sb3ueXen! wdsoyazetidintd- it ) benZomtstie i Gnd @?xta?acted
white solid. 1H NWVR (300 MHz, CDCl 3) d ppm 4,21 (2H

witp=pthglHayetatsy ( qrqaqpq lquqzyas7w§@hed7wggh

ep T f g
%%Haagéh br%§g %%% §Y§%§g£%5 Qf%% %%?fé%g (HHd)ﬂﬂT%ered
Thec bbaren?- wha- exapbraﬁe@xaz@érck$d&¢eQMgﬁﬁﬂﬁuﬂﬂtrEhé residue
obt al ne

t
R0 6 VS5 B0 SRyt PHETt AIACETT By KA 1O BB ane2-cvano-
22l 1 0EophaRg 1] Ret AhXEBLELYASMEdS I (@ds DV@r r night watiteoGmlid.

JLenperature. The

'y NMR (300 MHz, DMSO-d¢) & ppm 3.09 (3H, s), 7.49 - 7.57 (1H,
m), 7.58 - 7.68 (1H, m), 10.02 (1H, s).

(Step 2) According to the method of Example 44, Steps 2 and 3,
N-[2- (aminomethyl) -4-fluorophenyl]methanesulfonamide
hydrochloride (1.92 g) was obtained as a white solid, using
nickel chloride, sodium borohydride, di-t-butyl dicarbonate,
2N hydrogen chloride-methanol solution and N-(2-cyano-4-
‘fluorophenyl]methanesulfonamide obtained in Step 1.

4 NMR (300 MHz, DMSO-ds) & ppm 3.02 (3H, s), 3.57 (3H, s),
4.13 (24, s), 7.31 (1H, 44, J=8.3, 3.0 Hz), 7.43 (1H, dd,
J=8.9, 5.5 Hz), 7.50 (1H, dd4, »=9.8, 1.7 Hz), 8.38 (2H, br.
s.).

(Step 3) A suspension of 2-cyano-2-(3,4-dichloro-5-oxo-2, 5~
dihydrofuran-2-yl)acetamide (0.77 g), N-[2-(aminomethyl)-4-

fluorophenyl]methanesulfonamide hydrochloride obtained in Step
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sol vent was evaporated under reduced pressure, the
resi due was di ssolved in ethyl acetate and saturated

WO8eV 1334y dr ogen carbonate, and the insol ubl e PETHERMRAOE434
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was filtered off through celite. The filtrate was
Zextir.@ctygdantt hoebbyliuacesabenaaad(1 hes ay)gaim ctleyerl (15 ml)
was washed with saturated brine, dried over nagnesi um

e PALEreEnavernieREdat TAR Gol T8t rﬁé§té9%p%‘?%t‘ﬂ%h°n was

fundercuedresdgnr essute, JRe Essteherasd AMddd eddiked
silica gel ?unn chronatography (et hyl

P&@éﬁdﬁ@ah%@e?ﬁwlﬁ VA gruridfiitad b[YSb@ﬁllGr gigica gel column
b mat

ARl B PTERHL Bl R, SALIBIN o2 Bt

res4Blue9hassd) ssoBv8a- dnGbe{R4holn ) 4N hRBrqddd dhLorlde ethyl

J=6.2 Hz 4,45-4, 71 2H

SFeRats SHEF R Ty 2 aeTi o )The gy

olvdtad 1tzed fﬁ%ﬁpmgthaEQlae§H§ytééékéﬁeteﬂ%ebékﬁblpltated

[ 5-chl.oro-2- (2-oxo0-I - oxazolidin-3-yl) benzyl]

CEAPhArEt BSEBt aphéacrﬁddwpfzzlwa@qorg, )atih rr?é?twmll(lzvad from
rr%“r)ﬁa%‘?t @914?9 2&%@!95098”?9% of de: fefd L rpcﬁﬂldﬂ (OD4 o)

oom tenperature, and the m x
HtNMRed3@@wMHkerMSﬂmakneécppmn3sbluthn sQas 5.55 (2H, s)

e erats Wi c oot Pected by [ tyar| B, Sha aderéd Jat A

7ethyl( 1a9et:1at eJi=@ gi ve. 8- H{asz, € amd noreet hyl ) 8.42 (14, d J=1.9
- 4- chlorophe yll -1, 3- OvaO|IdIn 2-one hydrochloride
Hezy .36 -§%) (38, aPHni el sof i & 1HINVR (300 Mz, DVSO-d 6)
{@2@@?2 88 (2H, s ) , 3.48-3.64 (4H, m), 4.05 (2H t

8 Hz), 7.09 (2H, d, J=I .1 Hz), 7.29 (IH, s ) ,
Exa9®l€2H7 br. s .).(Step 4 ) A suspension of

2- 3 - di chl or @ 5- - 5- .
SRS - (o S L C R Pl B R KT Gariinoy 1 ) amimp 1 benzy1 ) -2-
i@ambndnepﬁyhydrépychﬁbndphe@ai@oxémidb(hgﬁxﬁdhﬁdriZEDne

drochl oride obtained Ln_Step 3 (0.67 and
og ) b e e PP LOR Cob b s tas Sl e ihit vide (5.0 )
apld Biedtayesnt 8bbyai a7RE. (Ther reacti o sl PR MBS de (25
filtered through celite, and concentrated under

mlgduesdagfedsarervine poenplechber pratinatdyl bdsind) at room
t%hxg)%g%gggle ., ggﬁ#”%‘é;‘ﬁﬂ?ﬁ%@ﬂ@%’%é SHB/A AEAGRt.  The
reaction mixture was poured into water, and extracted twice
with ethyl acetate. The organic layer was washed with
saturated brine, dried over magnesium sulfate, and filtered.
The solvent was evaporated under reduced pressure. The residue
was purified by silica gel column chromatography (ethyl
acetate:hexane=1:5—3:7) to give phenyl (4-chloro-2-
cyanophenyl) carbamate (7.04 g).

'H NMR (300 MHz, CDCls) & ppm 7.17-7.33 (3H, m) 7.37-7.49 (3H,
m) 7.54-7.63 (2H, m) 8.21-8.30 (1lH, m).

(Step 2) To a solution of phenyl (4-chloro-2-

cyanophenyl) carbamate obtained in Step 1 (3.0 g) in
tetrahydrofuran (30 ml) was added 2N dimethylamine

tetrahydrofuran solution at room temperature, and the mixture
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resi due was di ssolved in nethanol, 4N hydrogen
chloride-ethyl acetate solution (1 m) was added, and

wo b@oesuire was crystallized from net hanol - et bgT/JP2009/058434

10

15

20

25

30

35

acetate. The precipitated crystals were collected by
Vabt palroad anermiegryst dhlei zedctiom nmekbanel wes hydbured into

e i S PR G o
dwhBe(BithtethyFladbtd)a. ST 02Hans$c) laydr 36a§ | Fhsitkd with
7.52- 7.71 (2H ), 8.22 (I1H"'s ) - 8.59

J=] .9 Hz), - , .
%?{lﬁrat?dﬂ%l% Loy yan mpgneRdunmsy 1 fats0 an#), fhitered.

Bhe r.o-.2- 0=l -{2- .
[?12ﬁ%%ggfglﬂi%?ﬁgﬁﬁ?%ﬁ§%ﬁg@%%??f%FF%%a pkeggure. The residue
Vd@ﬁy@@bp%ﬁ@ i e -B-ldaneb @edniadd. unyd checbhet bdeagh Gy aabh 21
3,4-di chl oro-5-0x0-2_,5-di hydrofuran-2- yl) acetam_de
%%ééa*je ich%?%%ﬂ %‘E?h;’?P ef-ﬂyi#‘@ uigf éﬁwl}lﬁ/fé-)rﬁﬂcyanophenyl> -
3 netdimeatrh yiendwedr @clfiorg)de (2.55 g ) and potassium
carbonate (2.94 % were stirred in ethanol (50 m) at
go&Mor( P8 MH.Z'TEQ telack iR @ -Rur(étwas) p6uPed7i ABo (1K, m)

ROABONSS 500 jImphy dr oxide 30l Wi opy and extracted with
et hyl acetate. The organic |ayer was washed with

2SR al e P B8~ (dricéd cower? -gHghephanysuttat edimadhylurea

i ol ol-vent evapar at ed, under reduced ,
%%%%ef‘g.mr@eﬁjegi dee 3%@@?5% &8 gﬁ}ebﬁiﬁﬂ% ERReh Fprin
ctnupde o4t oritepg Paphye rteblyly lacetaheorbexane=4 1 ) .
The. oht.ai.ned.resi due was _di ssolved in nethanol, 4N
%ch%eg‘éﬁ/ Jz;‘%ﬁr&améﬂﬁ?wpoagspaé/é }sarherehe (8l 'y Wasvas
asdeithedand the m xture was crystallized from
Jret hanol et hyl acetate. The precipitated crystals were
EloNMBEct(880biiiE) t EBEIOn 0 ppth Aediy<PH| | 5xed. 0D (g6Np $hed.17

(i | &, compeuRd (0. 4648 % ;31 300 oLy

d ppm’1.24 (6H, 2 , 3:6.}’753% ﬁl:hﬁ?& TH, "%J_ -6 0 Hz)
HA)3 5181, (@Y, S5 B.9,08.6l Hz)dd, 70=T144,d1. 22 ¢9 Fz)718.17-
é R%% 7799 (IH dd, J=7.44, 1.79 Hz) 8.24 (I H, br.

s.)” 8. FEH, d, J=2.07 Hz) 8.63-8.76 (2H, m) 9.60

(SHdp W). Using tert-butyl {5-chloro-2-
[(dimethylcarbamoyl)amino]benzyl}carbamate obtained in Step 3
(1.77 g), and in the same manner as in Example 43, Step 3, 3-
[2- (aminomethyl) -4-chlorophenyl]~1, 1~dimethylurea
hydrochloride (1.18 g) was obtained.

'H NMR (300 MHz, DMSO-ds) & ppm 2.96 (6H, s) 3.88 (2H, q, J=
5.3 Hz) 7.25 (1H, d, J= 8.5 Hz) 7.42 (1H, dd, J= 2.5, 8.5 Hz)
7.59 (1H, d, J= 2.5 Hz) 8.10-8.32 (3H, m) 8.42 (lH, s).

(Step 5) 2-Cyano-2-(3,4-dichloro-5-0x0~2, 5~dihydrofuran-2-
yl)acetamide (0.5 g) and 3-[2- (aminomethyl)-4-chlorophenyl] -
1, 1-dimethylurea hydrochloride obtained in Step 4 (1.12 qg)
were stirred in ethanol (5 ml) overnight at 90°C. The reaction

mixture was poured into 1N aqueous sodium hydroxide solution,

and 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.
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s.) . [0221] Exanple 46 5-chloro-1-{5-f |uoro-2-
[ (met hyl sul fonyl) am no] benzyl }-2- imno- 1

WO 200di152ds opyr i di ne- 3- car boxam de hydrochl ori deC /Bee/ds8434
) A suspension of 2 ,5-dif]uorobenzonitrile (12.4 g )

The m&ialves mafso@@mlﬁée(ﬂgbz gapigndiporasselinsehbionat e

was stirre verni ght a
%%o% E ?ﬁy&naggf@ %I FonSHERSD U?eg"i%ht'o Ek[e bbtained
rapyichuee hiasr |d1ses©|ldredamd exhenoledimi hipdeddsh ccktmtde-ethyl
The or ayer washed wi.th saturated brine
S5F U EEnad B sHePatecStndaral LhE dixoas Has
5 cﬁfgﬁ/ae_l.rltlz\é%ls fevaPeakadivadry1r gducgde Pr egslireci@ tated
residue was crystallized fromethyl acetate-hexane to

cryisia g W(ezecmdéeczpm bir 6phbhgt] ARt hanesteeprsr delzed to

o1, T8 85 BB ighett] U (200 . D603 o

1H7Nﬁl& (BBlp wmHY, mmSOQda(l 13, ppm) 2. 96 S GH,ZS) BeLor (kg $0 7.06

](}l;mArTEt ho%y%;‘ Hzj ?agr giﬁenéﬂoﬁe ﬁaﬁe%ﬁ] f?)h%‘r?n[éeH dd, J=

10 2 ydrochimni ¢e 101.(92,9s) vag7obt avneduasmp MRi-eo sol i (RH, m).
usi ng ni ckel chlori de sodi um bor ohydri de, di-t-butyl
(R ZHr bonat e, 2N hydrogen chl ori de- net hanol sol ution

E;?%&b 832 cyano- 4- fluorophenyl] nethanesul f onam de
obtained in Step . 1H NW\R (300 MHz, DVMSCd 6) d ppm

5-3H> B3 - imipo- 13{57[(3|-meshylpmp§t3 @erfosyl]lﬂersz:lyl} -1,2-
J=8.3,, 3.0 , 5 5 Hz
e g e gz g b f vk en fE R dED- O, a
15 (SteQ—&y)anA—QH-S(BeﬂSdQﬂth)ra 6y ano-2; 5€8lhydrofuran -2~
4~di chl or o- 5 0X0- 2, 5- dihydrofuran-2-yl) acetam de
v¥gcerapide (J-0 90 (4dniRoheehyl) -4- fluorophenyl ]
é@%ﬂ%}%%ylf %ﬁ@o@'ﬁ?gl‘ﬂb@lé%h*} ﬂétﬁsngﬁiﬁé Medat et &8P2%e (2.69

g) and pot assi um car bonat e . g ) in_ethanol
(mdﬂgoﬂmlm cegtovreenilghPLag) me:reTﬁ’@lrJe%@tirorﬁthanol

(R 9B, el Lereg aush Selis end cancenl Laleds ovo

20 1basiuesid isealigel hgalrostide solution, and 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. The residue was purified by
basic silica gel column chromatography (ethyl

25 acetate:hexane=4:1). The obtained residue was dissolved in
methanol, 4N hydrogen chloride-ethyl acetate solution (3 ml)
was added, and the mixture was crystallized from methanol-
ethyl acetate. The precipitated crystals were collected by
filtration, and recrystallized to give the title compound

30 (1.02 g).
H NMR (300 MHz, DMSO-ds) & ppm 1.08 (6H, d, J=6.78 Hz) 2.25
(1H, dt, U=13.38, 6.69 Hz) 3.39 (2H, d, U=6.59 Hz) 5.84 (2H,
br. s.) 6.86-7.07 (1H, m) 7.57-7.80 (2H, m) 7.92-8.11 (1H, m)
8.24 (1H, br. s.) 8.50-8.80 (3H, m) 9.60 (2H, br. s.).

35 [0224]
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chromat ography (ethyl acetate :hexane=7 :3 1 :0 ) .

The obtai ned residue was di ssolved i n nethanol, 4N
whyawosess chl ori de-et hyl acetate solution (1 nPQT/RH09/058434

added, and the m xture was crystallized from
EfehpBanolo et hyl acetate. The precipitated crystals were

Il ected filt
SR HaHOT S S ek bl 43 B e L S OaMpoRRRZY L) 1 2
diQ @ﬂo%yﬁldlﬂél%ﬁ%ﬂ% MG nGbrddepm 3. 11 (3H,
s), 7.06 (IR dd, J=9.3, 2.7 ko),
3t@m 1) H.“Otaj susesion ®HA-[ 251 (IH, dd, J=8.8, 5.4

mé%%fmi%é%éé §ﬁ§izé¥k%§%ﬁ§%%ldé ﬂgﬁagfggxl% %é%raﬁyéﬂofuran
ey s i G et
uﬁ?ﬁ?o%h?b???ﬁ@?Eﬁ%ﬂp%ﬁ%e%% a E%IEFF8ﬁ18? mixtufe w heated

ﬁdéfn POr P ghkor obenzonidside dP-PBcY hndnfuenched successively
i met hylT'am nopyri di ne (0.12 g ) in dinmethyl acetam de

w{2B WhYenabl adtkl POpWSEPHRIMA IHHGTOCHFBONAFE COLEtion
g%ér%fghgﬁﬂ%ﬁf¥g¥ﬂfglﬂé% AN the Fhxbugse $@§1§é|r£§@ washed

hé reacti on m xture was poure i nto wat er,
wahdl éxthhctedethvime. wWilte difyiradeetasevaFhedovythi gaturated

aturated br.in I r

orabRestum batrarash bR e S P oL S suizate,
a8¥apor atedd Undeie reduest piegsswvaporihedr esddueradsced
purified by silica gel columm chromatography (ethyl
Péééﬁ‘gtf@ tpeghre=t7{57kJ%3:7 ) to give phenyl

£0 Y2RRPDERYL) v L é’fﬁ{%ﬁnl(ﬂe 4d0 g) Hd BMRoil.
%é%ékﬁzyégdg ?iﬂaﬂ%(?/l]?hﬁ (3H, 2(1)7 7-7. 49
1xeaﬁﬂaRmz)oo7 Mz, 7.GE 12 HD ppm 3. 1221 82130 Y| HF=anB) Hz) (,St3e|§‘6 (3H,

2 5iesa, a8l on g sslenyls Gechlony. Foaapiendl) -r 1

ot.et pahydroBoran3g301m )mwas7 amlemm,N di nethyll,ai.Ae Hz) .

tetrahydrofuran_solution at ro tenperature, and the
ﬁF?Pu?gmBQ @t??%%ﬁl69e?ﬁlgﬁ{£"gﬁ%'reaction m xture was

m%%HE??SEH§2n§§£§§§gEﬂpﬁ@ﬁyPﬂh@ﬁﬁﬁﬂéﬁﬂhéﬂﬁﬂﬂﬂﬁﬂéd in Step 1
(12.0 g) in dichloromethane (122 ml) were added triethylamine
(8.55 ml) and di-t-butyl dicarbonate (26.5 g) at 0°C. The
reaction mixture was stirred at room temperature for 12 hr,
and concentrated under reduced pressure, and the residue was
dissolved in water (15 ml) and dichloromethane (150 ml). The
aqueous layer was separated, and further extracted twice with
dichloromethane. The obtained organic layers were combined,
dried over sodium sulfate, and filtered. The solvent was
evaporated under reduced pressure. The residue was purified by
silica gel column chromatography (ethyl acetate:hexane=1:35) to
give tert-butyl {2-[ (2-methoxyethyl)sulfanyl]benzyl}carbamate
(16.0 g) as a white solid.

ly NMR (400 MHz, CDCls) & ppm 1.44 (9H, s), 3.10 (2H, t, J=6.4
Hz), 3.36 (3H, s), 3.54 (2H, t, J=6.4 Hz), 4.43 (2H, d, J=6
Hz), 5.27 (1H, brs), 7.40 (1H, td, J=7.8, 1.4 Hz), 7.24 (1H,
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twice with ethyl acetate. The organic |ayer was washed
With saturated brine, dried over magnesi um sul fate,

WORAYW/B134Per ed. The sol vent was evapor at ed und@FTHBHGYETR434

pressure. The residue was purified by silica ge

tapl yam, 5hr9natgg§aphy3set(mm acetaye2: hexane=k0: 4(K) 2d, J=7.8,
03 é to give 3- (4-chloro-2-cyanophenyl) - 1

1.4-d¢hethylurea (2.33 g ) . 1H NMR (300 MHz, cDd 3) d

3509 6 7,03 (IH, m) 7.45-7.54 (2H, m
? gbZ%pStéﬁﬁ]?lati)ansng %ZStep 3 ) Using 3-

meﬂhohyethQ)swhﬁ@@ﬁbh@¢OZYIUCamhﬁmaéﬁh@bﬁﬁé@edbﬂalﬁéép z
2,33
ABTR ot e EphoedIth g SO 85! P -

cbﬂ.dkﬁ’péh&éxﬁ:ﬂbb@n@g{id eari rm]g,bem—y%}wo ambamatiee@l a7 rgom

was obt ai ned. 1H NWR (30 CBG % d g m1l, 41
t@@pprgtyr% Oﬂﬁﬁﬁﬂu%$5rq4WP? @}Hrr& Ee EE? temperature
f6r9§85h§3 éﬁ&iwﬁﬁﬁea éﬂiééFWlﬂ%{2NLadéé%u@be31%% bkHroxide

sglgzlgnpi ﬂhq orqagxgglﬁypruya@gdﬁéﬁﬂ @ng|sod1um sulfate, and

AT i oL S D) AARL D ERRL sressure o
gsagetapbABut @b { D- EXanpdehaldretStydp shilic®yl[|2enzyljcarbamate

& m.no thyI - 4- chlo henyl] -1, 1-dinethylurea
3dPo€ oFi de l%%ttﬁs Quas’ obt ai ned. 1H NVR (300 Mz,

i@O %PAOTc%cQLg (Q%gﬁ ). %2889}(2% jQ3 23= (@Hg 'é%g 3.47
?H59t(|1J|=6dO’JHz}2, 53 HE§ 82fio ’% %Q%Hzmr) 48 6@2 (@Hp, g~ J=6.8
S
é §§ %% L5 L0 61625, oxo- 9’ glhyg}éghﬁag52-2H' m) s
7yBya¢éHanddeJ%m 6 Bz).and 3- [2- (am nonet hyl)

4- chl en B i met hyl urea hydrochloride
(éﬁﬁalﬁgdgg S%%%yh %% &égg ) were stirred in ethano
meBhbk)ecOMQI NEghtoal ]l PO&h z T hEcd @aetidten Jitditeel uas Step 3

poured into I N aqueous, sodlun1hydrOX|de solutlo

é)?t Pagl elafi EhSePhyPd ablet atley ! AREtG Fani®d Fayer %*SQN
h?@?pggn%ﬁboféaéiﬁt £03Psides 1.8 HVEr34BIRAST Whs added at

The mixture was stirred at room temperature for 12 hr,
and the precipitated crystals were collected by filtration,
and washed with ethyl acetate to give 1-{2-[(2-
methoxyethyl) sulfonyl]phenyl}methanamine hydrochloride (10.0
g - .

'y NMR (400 MHz, DMSO-ds) & ppm 3.08 (3H, s), 3.61-3.64 (2H, m),
3.68-3.71 (2H, m), 4.38 (2H, s), 7.64-7.68 (1H, m), 7.75-7.82
(24, m), 7.95 (1H, dd, o=7.6, 1.2 Hz), 8.48 (3H, brs).

(Step 5) 2-Cyano-2-(3,4-dichloro-5-oxo-2,5-dihydrofuran-2-
yl)acetamide (2.0 g), 1-{2-[(2-
methoxyethyl)sulfonyl]lphenyl}imethanamine hydrochloride

obtained in Step 4 (2.71 g) and potassium carbonate (2.94 g)
were stirred in ethanol (30 ml) at 90°C for 16 hr. The

reaction mixture was poured into 1N agueous sodium hydroxide

solution, and extracted with ethyl acetate. The organic layer
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filtered. The sol vent was evaporated under reduced
pressure. The residue was purified by basic silica ge
weolofrsi2ehr omat ogr aphy (et hyl acetate :hexane=FCT/B{2009/@58434
:0 ) . The obtained residue was di ssolved in ethanol,
wal wm@@mtdhlsambd@@tdhwrla@et aln:eeslobueromagllemglmwa@lfate,

d th tall
R T R RS
p:@eﬁéé@ﬁ‘é.led Tb& frektbaki eas ?ﬂﬂliﬁ@%ﬁy aéé%i@@im@ \é_@dl column
the title conpoun : ,
clgyoma fp?ﬂﬁaff@snp(e@mls a)ceggﬁf 'P?ﬁan§—§( 3906 4, O%lnﬁ
ré%ﬁﬁ&g)WQEZQiéédivéé,1nJme%h5nH§) ZN4ﬁyﬁ£ egdchﬂcrgdéTethyl
.5 Hz) 8.19 (1H_s ) 8.47-8.77 (4H,_m) 9.23-
aqthitem golutfigep 33 Blanmaé @gdsdehla@dotaeumﬁbure{@as

I I
C%%t%?%{)yyéﬁpdﬁ%d é‘ecglr %)@Z\_r%]tggﬁhéé%%ﬁ%éri% -@caerol-tf-ted
c(ﬁsta@]:sdlmdfﬁearcm}lﬂ-amt@& ,by5 fdillnyelltdxbn; aand- rgtyaseddhiged to
2.0 I | f I h I
okts i G G52 B0 ) and. porebelim "
1}1‘3%@0Q@t0© (\I?lz94DQSb WeY & ot 3ed 4i n3@t hagok %@03”% QEH m)

90C f or reaction m xture was poured into

3 atlredusl s@cﬁruﬁﬁ hy5dr8&x| (@&, syt Bon, alRd-éxtraéiBd M t?l 56~
7 eié‘yb@cg& atﬁ 98-”@36 o%rgfirﬂﬂ C ) a%eés‘A@%HV\'aéFeé' whth hllé, s) 8.67-

sat urat'e dried "over ‘magnesi um sul f af €]
8f8Tt ERd. m)TIﬁeEéaoI(\Z’éht bwas sevapor at ed under reduced
[@%ﬁjﬁrﬁre The residue was purified by basic silica gel
chromat ography (ethyl acetate :hexane=4 :1 ) .
Eddto0bts0 ned resi due was di ssolved in nethanol, 4N
hydrogen chl oride-ethyl _acetatée solution (3, m)_ was

0ol A e imeEULE WdsTor ) $ PERFY 2602 £ B0~ 1, 2~
Sl -2CRLALR THBPRERI-BERRbEI 6T St al s were

col | ect'ed by f| Itration, and recrystallized to give
(3PP tilt R0 @ompomxie( pfo.ﬁlgle)thylamlmw €306 mHz, 2BVBO-d

SRR Ghalop V50§l b2 Ly g, vas
added a solution of 2-cyanobenzene-l-sulfonyl chloride (5.0 g)
in tetrahydrofuran (20 ml) at room temperature. The mixture
was stirred at the same temperature for 2 hr, and concentrated
under reduced pressure. The residue was suspended in water,
and filtered. The filtered solid was dissolved in
dichloromethane, the solution was washed with water, and the
organic layer was dried over sodium sulfate, and filtered. The
solvent was evaporated under reduced pressure. The residue was
purified by silica gel column chromatography (ethyl
acetate:hexane=1:2) to give 2-cyano-N,N-
dimethylbenzenesulfonamide (5.1 g).

'H NMR (400 MHz, CDCls) & ppm 2.89 (6H, s), 7.71 (1H, td, o=7.6,
1.6 Hz), 7.77 (l1H, td, J=7.8, 1.6 Hz), 7.89-7.91 (lH, m), 8.06
(1H, dd, U=8.0, 1.2 Hz).

(Step 2) A solution of 2-cyano-N,N-dimethylbenzenesulfonamide
obtained in Step 1 (9.25 g) and Raney-nickel (0.52g) in
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br. s.) 6.86-7.07 (IH m) 7.57-7.80 (2H, m)
7.92-8.11 (IH, m) 8.24 (IH br. s.) 8.50-8.80 (3H, m
w0 2098812¢2H, br. s.). [0224] Exanpl e 49 PCT/JP2009/058434
5-chloro-2-imno-1-{2- [(2-nmethoxyethyl) sulfonyl]
n&eEnZyb1 } 220 2n1 divedrsapyriedi me- Fooar lnempm:dEure for 17 hr

uh g%g;hlorlqge%Lﬂﬁé%ﬁﬁh%gghz§@?§%€§n3|gﬁ o%e%% 16n mixture was
%ﬂéf@é{ dEt?Eékﬁcﬁ{l c£e11212céﬂ BT cadded rhi-bhi uRHakurkausEd

ydride (13.4 O0C under_a nitrogen atnosphere.
pfhesmeectrﬂhﬁrﬂaam@W§ was ﬁééﬁéde@nhﬁrS%e%¢®x9$%rc?#¥wn

| ed t
N e b bttt G LN frﬁ%ﬁ“‘?%%&%@
TheTEB%ﬂiﬁf@rEENf&uéIW&SHdﬂ$SdﬂW$@ghncekhwé agatiatasked ml)
Wt | C orone
aggt tN P BA BYF RS %%3@‘# e mﬁ”&ﬁl&“drﬁgd%g% was

288d5ug s éfat?heaﬂgxﬁhkeeW§§ sﬂi@kéﬂ”&@ﬂ&xﬁ@&em.erature for
evapor at ed under reduced pressure to give_l- §

Lnbthoxyet hlw)péwxmh%qe%wt%ﬂﬁéﬁam%ée&é ggé’ )

f%iﬁggtgbﬁ A{%Ng%ii%ﬁqﬁl N%TI?' éc@gl\l (a?ﬁt%tﬂéo%sgl%e( gH, t

(3m950méthy$ ¥N , N7d Rde (128 bardenisplf orngng dez rydroc loride
(% S .33 (IH, m), 7.37 (IH, d, J=1 L, 1.4 Hz).

S e% 9 ) To a solution of |-{2-[(2- methoxyethyl)
1@Lt§nﬁy@ny4do WN'DM@”@%@@ .zobisal reg i), Steepel (8. @)

i n di chl oronet hane wer e added

T et At akfineJt8: 65 Hi§ %%ﬂd d7 7t8 bty @rcafdortat &-2 HZ)
7(§§m§g§ ) g8t 9%, ghel reagty o Mt Wig was)stirred at

ehperature for 12 hr and concentrated under
(5edpcal Progsupe?- AR tdiech ket et AERs i SssdihvsiF ofip ran—2-

ﬁﬁ%géﬁé gge%lmgg %Lbara éﬁgFﬁLjfﬁkﬁiéxirggfed

dtmereeﬁywotehzdhebhmf@ﬂmmelydrfm:mmmdeabbmagmdc in Step 2 (2
| ayers were conbi ned, drleg%over sodi um sul fa

97| PREr BALATREWOFIERPITES d?adﬁﬁ“hﬁﬂ%?”?é%d@b&t%anOI (20
mﬁgegﬁu%6° Tﬂ§rfﬁéhﬂﬁ é E%éb£h8§ ﬁYx@uféCﬁaQeﬁoured into 1IN

| Gnm “chr onat ogr ap f acetate :hexane=l; 5 ) to
agueous sodium hydrox1de so ution, and extracted with a mixed

solvent of ethyl acetate-tetrahydrofuran. The organic layer
was washed with 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=4:1). The obtained
residue was dissolved in methanol, 4N hydrogen chloride-ethyl
acetate solution (3 ml) was added, and the mixture was
crystallized from methanol-ethyl acetate. The precipitated
crystals were collected by filtration, and recrystallized to
give the title compound (0.13 g).

'H NMR (300 MHz, DMSO-ds) & ppm 2.80 (6H, s) 5.73 (2H, s) 6.97-
7.29 (1H, m) 7.56-7.77 (2H, m) 7.83-7.99 (1H, m) 8.24 (1H, s)
8.47 (1H, d, J=2.26 Hz) 8.70 (2H, d, J=2.07 Hz) 9.45 (2H, br.

S.).
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give tert-butyl {2- [(2-methoxyethyl) sulfanyl]
benzyl} carbamate (16.0 g ) as a white solid. 1H NWR

WOAeHM4E, CDA 3) d ppm 1.44 (9H, s ) , 3. 10PCEHP2009/058434

J=6.4 Hz), 3.36 (3H, s), 3.54 (2H, t . J=6.4 Hz). 4.43

[021216]d, J=6 Hz), 5.27 (IH brs), 7.40 (IH td, J=7.8,
724(|th 7=7 . 5, 2. 0H) . 7. 35

EFPWP185 . 2H) , 7. 40 (IH d, J=7 .8, 1. 4

SHéhlorbsﬁe@m§n% terb= B wtod Zyd 2r- yﬂgﬁﬂfﬁh%ﬂhlkhzgl] 1,2-
fanyl] benzyl} carbamate obtainéd in Step 2 (16.0 g
d}hmd§oﬁvgsdﬂVQd3rﬁaéb%%@m%ﬁﬁnhﬁd¥QQhﬂpﬂﬁQﬁ and m -
Lor oper.henz d 70-7 d at
(BEs Thmmer B S B ot h il (e D HEEC T
treapayatmieef 06. 28 hi) wansl a/@d?drteda tan loe wirt o219~

HBESR R 8 tubr =S LaP T SO TSR B ankd 11 1@or gl L oFg T arofuran

(30! yent a*é’aé"@Vaﬁ*?l a?n%it%@%aéeQHQ?Qe@r?@SHé&nt@e@é/ﬁature
tert butyl 2-met hoxyet hyl ) sulfonyl] benzyl}

fear Bahit eap 5cengelytﬂa%t%dem%r seRduEed BAIVR Y400 Whe, residue

H

EB e e S AT e S e e £t
fdltedsl s8lHd)was.abs¢dHredri), dﬂcm&rbmh(alﬂd,, mr)d, the

7.5 /.97 IH d Step 4., .
sP1REibpes v asloR ulE RS e PO SEIRPIRYERYBEnTaF) dried
o@arbagat emobtiakaed, i andt £P1Beddd. 0 Tge) svageditswakvettaporated
in ethyl acetate (91 m ), and 4N hydrogen chl, or| de-1,
uRdgiroX8AECEE| RERPBRVLSA. éf'hrﬁ Frardsluigdied Rrraseed Blesilica gel

tHELZianr ‘éh‘f@ﬁa%%i’:éﬁﬂ a%efﬁﬁnécgé%ég{@iﬂé’ﬁarf@fl ]2% ho ARd 2-

recipitated crystals wer | ected
pwtru:pémd@n—lamsuééheﬁlW@rhzmhyltlla&:e&ldt &3 tqj gi ve

bR TR S TP B B g
mppm73608 (13, t8l,) J,—73561136641z02H7 m6) (18, 68¢3. T£7(8H, 1.6 Hz),

, 238 oH, 8 (LH 7. 75-7.82
7E-n§b|,‘7n)‘3,9 7?.355 I(HFQ’H 8d%|9 Jler 6ddr1(%7ﬂz%m )18 %81%)3H, brs).

(Step 2) A solution of 2-(pyrrolidin-l-ylsulfonyl)benzonitrile
obtained in Step 1 (0.1 g) and Raney-nickel (5 mg) in methanol
(2.2 ml) was stirred at room temperature for 19 hr under a
hydrogen atmosphere (50 psi). The reaction mixture was
filtered through celite, and concentrated under reduced
pressure. The residue was purified by silica gel column
chromatography (ethyl acetate—ethyl acetate:methanol=5:1) to
give 1-[2-(pyrrolidin-l-ylsulfonyl)phenyl]methanamine (70 mg).
'y NMR (400 MHz, CDCli) & ppm 1.86 (2H, brs), 1.88-1.93 (4H, m),
3.30-3.34 (4H, m), 4.16 (2H, s), 7.37-7.41 (1H, m), 7.55-7.57
(2H, m), 7.89 (1H, d, J = 8.4 Hz).

(Step 3) 1-[2-(Pyrrolidin-l-ylsulfonyl)phenyl]lmethanamine
obtained in Step 2 (3.88 g) was dissolved in ethyl acetate (32
ml), and 4N hydrogen chloride-1,4-dioxane solution (16 ml) was
added at 0°C. The mixture was stirred at room temperature for

1 hr, and the precipitated crystals were collected by
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(Step 5 ) 2-Cyano-2- (3,

4-di chl or 0- 5- ox0- 2, 5-di hydrof uran-2- yl)acetam de (2.0
W@2009/13124§ 2- [ (2- met hoxyet hyl ) sul fonyl ] phenyPCT/JP2009/058434

} met hanam ne hydrochl oride obtained in Step 4 (2.71 g

£3 1 tarat iyotassidumasdesondits €2h94 geptakeetst givedlt -

(3 ) The C
e s TR shen B Ao ey AR oL e
(a7 e3<)tract ed wth ethyl acetate. The organic Iayervvas
washed with saturated brjne, dried over nagnesi

Hs@MBatéooaMEZfrl PMEPzEs) Theraolv8Arlwds édEpomat e@i 20-3.38

(Atndef) redured Ju essur 6., 6EhQ1HeStQUGJMSSPUIIiI1¢Q by7.77 (18,
basic 'silica gel col'um chromat ogf fo%e(et hyl acet at e
tdhefahe4 1 46 )Hz) Thé. Sbt Githedd r ek Wa)ssol 188 (1H, dd,

| D grey heln% q A)N r@/%@oggr}ll cBEgy de-ethyl acetate
solutlon rﬁ the m xture was
(rerstAl 13- Zadarfcr—(ﬁﬁ rﬁetéhain@hletbyt‘: agetat B-dThedrofuran—-2-

recipitated cryst re collected by filtration,
y@r?cﬁr%&% %e@%t'o ile ( F’P{ﬁr{aifﬁén %rrpound (0.38 g
yﬁsulﬁ@ﬁﬂ%ﬂ%%t%am%@ 8rocenppit deldpt3thed In Step 3
3.69-3.76 (2H, m) 3.79-3.91 2H m)586(2H br.

(3.0 @ @Mpﬂa@aﬂruﬂmcaarboeetw 290820) Yeye7sbHBreedgin

gﬂsg% gy, Uibtadic) eBood (LM 80 ROL: B B30 s
pd@eed dinhet HN aszjda‘calmySIO)ilbetnhyti}:ondemSnibut;LOQr and
SLPYALPY] 163 CAhoxa der by A 0GIL 0L LG LSUER didsned
with redydrafad ams@ Jutdrary andrt hhghbyham sel{3tdp amq

was 20 added a sol ution of 2-cyanobenzene-I-sulfonyl

£eHiorTHe E620°GLYSPh VBEr AGRT BALRAISDr MTuRSY GRS Sure -

THE MRS Uy %JasT%r@f&tééf a/W%§s§E' tkedcat gkhe-sankn
tenperature for 2 hr, concentrat ed tunder reduced

clpresiaanapthe (r@éish&dueic\ﬁ&@tgubpéﬁﬁéd‘ll A)wat®re Qrfchined
réds: Lc%}t?o%gas T 1essfoll| %r Q_qu ?h%tt!hgnmﬁs QNSﬁ%déS%e c}%f’?rlde ethyl

rGitet hane, 't hie “sol Ut10n WAS

a@thtdesadngarre (|3ay'rEJ’ was ddoded,ower shdi mixsubé ates
c§§g¥giﬂf;géﬁ%rég1methanol -ethyl acetate. The precipitated
crystals were collected by filtration, and recrystallized to
give the title compound (0.88 g).
'H NMR (300 MHz, DMSO-ds) & ppm 1.85 (4H, dt, J=6.55, 3.41 Hz)
3.22-3.31 (4H, m) 5.74 (2H, s) 7.12-7.28 (1H, m) 7.60-7.78 (2H,
m) 7.89-8.01 (1H, m) 8.24 (1H, s) 8.42 (1H, d, J=2.07 Hz)
8.65-8.84 (2H, m) 9.48 (2H, br. s.).
[0227]
Example 52
5-chloro-2-imino-1-[2~ (morpholin-4-ylsulfonyl)benzyl]-1,2-
dihydropyridine-3~carboxamide hydrochloride

2-Cyano-2- (3, 4-dichloro-5-oxo-2, 5-dihydrofuran-2-
yl)acetamide (1.34 g), 1-[2~(morpholin-4-
ylsulfonyl)phenyl]lmethanamine hydrochloride (2.0 g) and

potassium carbonate (1.97 g) were stirred in ethanol (20 ml)

164



sol vent was evaporated under reduced pressure. The
resi due was purified by silica gel columm
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2-cyano-N, N- 30 d|nethylbenzenesulfonanide (5.19)

a¥H olgdRR féﬁxhéﬁﬁ% C@gb @ba@t@@ﬂ7ﬁi§9ufgkka§ %our§d7ﬂn£o 1N
(IH td, J=I. o 1.77 (1

APAPOUP, ggd?umhmiippxm S%ll@fslcarw ara%j exm@edl “zithz)ethyl

ace&%%%p 2r) e A S ObyRir was washed with saturated brine,
2-cyano- N, N- di net hyl benzenesul f onam de 35 obtained in

d$tl@pl ovee. maqge;vamds%ﬁ@yenmrkc&uf:(lotes@ i At HahvEnt was
e&' orat%ﬁy&rggéhra ucga g%%%gpeT%tur 51%5e1&F?gﬁurlfled by

nder “a m)sp he reac
paisicuse 1nas §elt esedmnt MIom;ha‘@@dmetgﬁay a(nxtrgdncent rated
under reduced pressur The r.esi due puri fi

agatats: 8@Fa86fén% chr ggp ue was dlSSOXV@d in
M@%%b%bggrﬁﬁtHyaréﬁgﬁaéﬁlefﬁﬁéuﬁﬂglfﬁ ddetate B¥lution (3 ml)

obt ai ned residue was dissolved in ethyl acetate (67
widls) adged 4B¥1ﬂy'dh@g@hx’@h¥@r‘47@% arys-af bhaate Suimmedihanol -

ectggzlﬁ 2Te) oy gﬂ&ieegpféa%ﬁate@% LY Mas %gflgg@@ed by

roon1tenper he precipit
ﬂm1¢&bahsnweaadcoétep$bﬂlbyzédItwegmvn1thﬂKtnMﬁduﬂwmpdumd

t%é[ 3cetate to give 2- (am nonethyl) .
&/ et hyl benzenesul f onani de hydrochl oride (7.3 g).

lIgIHNMNR )éé@oMMz'Z DI@@QZ% ® p?)np@moa—_é5l(96;'(|4l-ls )mé 345%63 78 (44,
md,5-J3 . 2H,182 P~|z}l 7185 ‘érZHJ %|dé9 B 0. 2975 Hz% r661>

( 3H,_-br ) p 3 341

! %g 7hls%ro - 0XO- % 2% gl%?ggf%r%% %H’yI%ac%tzan%6dgz) 8.70
(8,56 B.) 2- 4@aﬁ2ﬁoﬁbthy$)

[bﬁggqinethylbenzenesulfonanide hydr ochl ori de obt ai ned

i t'ep 2 (2 g ) and potassium carbonate (2.3 g ) were
Eainfoied 58n et hanol (20 nl) at 8Q0C for 16 hr. The

reaction _m xture was poured into I N agueous sodi um
T exode éGFGPl%n[2a phaxy st Bamawt Pen i ked <61 vent

cﬁfh r@sﬁ ra6¢hal 8=LELHaRYAT Qf Uk fio JiEs R GANI C | ayer

d wth saturated brine, dried over magnesi um
sul fatZeCyand Pi-I(B eé edicTher e ob ves- Al b Gt isthn—2 -

A8 5894CeY) 31 4y, 2- (aminomethyl) -N-
phenylbenzenesulfonamide hydrochloride (2.0 g) and potassium
carbonate (1.93 g) were stirred in ethanol (20 ml) at 90°C for
20 hr. The reaction mixture was poured into 1IN aqueous sodium
hydroxide solution, and 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. The residue was purified by basic
silica gel column chromatography (ethyl acetate—ethyl
acetate:methanol=9:1). The obtained residue was dissolved in
methanol, 4N hydrogen chloride-ethyl acetate solution (3 ml)
was added, and the mixture was crystallized from methanol-
ethyl acetate. The precipitated crystals were collected by

filtration, and recrystallized to give the title compound
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pressure. The residue was purified by basic silica ge

col umm chromat ography (ethyl acetate :hexane=4 :1 ) .
wab@onbt2as ned resi due was di ssol ved i n nmet hanobCT/di009/058434

hydrogen chl oride-ethyl acetate solution (3 m) was

(8d@€dg)and the mixture was crystallized from

AONECral o, RN, Ot €SSt Do 1t Gite (21,

7t.h16 ﬂlBBe(@Hn‘pmund @9 135g XlH 1H) NNR563906M'|¥2LHDN§Qd 69 (1H,
s ) 6.97- 7.29 (| H,

(2H,
dy 77—%6@7 1#? (%#5 m<1)Hr7k8e 759)98(|3r$ my & 2@ (72H,( Z;H,)S) 9.67

(8u4Tnkl Hs , 10Jg§ i Har 8.4/0 (2H, d , J=2.07 Hz) 9.45
. 6] Exanple 51 5-chl oro-2-imno-I -

2
§229@pyrrolrd|n 1- ylsulfonyl) benzyl] -1, 2-
opyri di ne- 3- car boxam de hydrochlorlde (Step 1)
E%bﬂé?é g ure of pyrrolidine (4.92 m) and
5t—chébhgl—aﬁimm<§€19u2+ﬂghemqslsad¢eﬁaﬁ &ﬁnﬂqunlofz—z-
c obenzene- 1 ul f |de (10 in
AT E Ry i o dh e (R St e vas
stir rgdc%né@ms Wﬁcﬂ}&%isofo%iy 5%&%@1%%3&%5&%6‘1
under reduced pressure. The residue was sudspende
ywadeetanidet hb Fspensior? Wefnmhserle@HYM®hfemtlémedhanamlne
sspl [ t e

T s el ih e IR AR 12587 wovene

sttieddoveresiotioim gl frélf)e atared°ti Eber ed. h¥he mad \&Qé'éatctlon
orat ed under egﬁced pressure The residue wa

BT EFF P BRI T g A OCH ISt SRy ORdfRy FoLation,

afgeéat fachex ane eﬁhjltébéﬂdﬁ% 2- The or%anlc layer Jias washed
rrolidin-|l-ylsulfonyl)benzonitrile ( 1H

Ao VS @@ers)d@e&pm@rgelagr@elmsu&ﬁpte, and
45 o AH, 7
T e e .
Tii¢ Hregifugd =72 8 pLﬂxief:in:) by( Staepcz siilAcsolgefli onlafin2-

éig%éﬁg?%%éh% { Ifo g%_ onrtruthoPL t%kﬁﬁﬂned

réﬁl&mwamﬁdw@ lai nrem@nberrpermahweotgeh &81Bkide-ethyl
ag£¥§¥eagolution (3 ml) was added, and the mixture was
crystallized from methanol-ethyl acetate. The precipitated
crystals were collected by filtration, and recrystallized to
give the title compound (0.64 g).
'H NMR (300 MHz, DMSO-ds) & ppm 5.82 (2H, s) 7.08-7.20 (1H, m)
7.59-7.80 (5H, m) 8.01 (2H, d, U=7.16 Hz) 8.09-8.17 (1H, m)
8.24 (2H, d, U=1.88 Hz) 8.47-8.76 (2H, m) 9.56 (2H, br. s.).
[0230]
Example 55
5-chloro-1-[5-chloro-2~ (methylsulfonyl)benzyl]-2-imino-1, 2~
dihydropyridine-3-carboxamide

5-Chloro-1-[5-chloro-2- (methylsulfonyl)benzyl]~2-imino~
1,2-dihydropyridine-3-carboxamide hydrochloride obtained in
Example 1 (0.30 g) was dissolved in 1N agqueous sodium

hydroxide solution, and the solution was extracted with ethyl
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hydr ogen at nosphere (50 psi) . The reaction m xture
was filtered through celite, and concentrated under
WO e@aad4pressure. The residue was purified byPGT/IR2069/058434
gel colum chronat ography (ethyl acetate ethyl acetate
acabehanol By (drgartig @@W@IlwaF2washed with saturated brine,

oERYA" Qe Badsdbiih e de el 1 pRihanem 06 (L0 PB)e was

etaBfB8rat 83 ﬁﬁ&brnréduébdxpﬁbéﬁhﬁéﬂ4 Tﬁe)préciﬁlfitédsciystals
-, 37-7 7.55-7.57 (2H 7.
W%Fé’cafie%tgﬁébélfi%gg%gigﬂ)ég%g%gz F e tlghé comggund (0.23
Pyrrolidin-1-ylsul fonyl) phenyl] nethanam ne obtai ned
In Step 2 (3.88 g ) was dissolved in ethyl acetate (32
Hr JMR ah30 & Ml 0gésDofl) odi geml 3. 49d|<aHane)505u340m2(116br s.),

d Th ds at
7?2%rp gf 3r8ée?ror' % ?dﬁ%hﬁ%?eﬁé\l@;l rr7ec:r§j/lst a? (2, m),

7wede-col Dected, byf | | Braﬁl ¢hH, add wa$hedeo fheerhyl1Hd, br. s.).

ﬁ?te to give I -[2-

[?gg ol i di n-1 -yl sul fonyl ) phenyl ] met hanam ne

Egaﬁppght;@ri de (4.07 ¢ ) . 1H NI\/R (400 MHz, DI\/BO cfe) d
pm 1.80-1.99 (4H, m, ()4H m, 4.37 (2H, s

570hl<7r‘6211r[$r @bclqp{qpnlsrl f%gyl Perzyli H2-taing=1L, 25

dlh}déo%?}ldfn%g-(é%{' cSiQa(% ;}iﬂ hg’%r%&&g@édg 88 (IH, dd,

2- Cyahrocpandg-32- mmmm@ﬁ}m@ 254 dehgngdmbtﬁuaaﬂz;z—

Y¥} %ﬁ% § am d&e%?ﬂgz’] gn]xg h% tﬁw ﬁ: Io?l: gélbbt ai ned

cYﬁl&b:@@pﬁl%é’n@e@eéul&ﬂﬁnd@@k@Sﬁ oznenate (£2008) gahd
were stirred in ethanol (20 n1) at 9(})Cfor 8 hr . The
P?E%%ﬂ% KRR Shals? | &o%r@@d Wit StTEGGedls ©5banam (30 ml)

bry%&txlf%eﬁ 31%4 Yt onTh@nPegﬁ{I@r‘ftxﬁ%c ,{ w%{ eﬁ%‘%%?e ,a;&leco N

he organi c ayer was washed w
adueeds oved i ymgmnedtanhdalsodiug camd afidl eetedctFHewith ethyl

t eva rat under redu sure. The

aé%é‘l%g%e @s pur %%;Yetr)a‘sdl‘—’lg gFp ﬁ%g ge EC%?E%ated brine,

dnh@@mﬂvtr@:grmtyes{ﬁﬁmwulfﬁaei@t endéianeréd.l The Ihevent was
obt ai ned . resi due was dj ssol ved in nethanol, 4N

SRR TR CHIUTT dEBIIRA RRSSIATE -sol BFi BRSTQ % Yagarurified by
bagdeds i aNeh the) ottt WMBSmatography (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 methanol-ethyl acetate. The
precipitated crystals were collected by filtration, and
recrystallized to give the title compound (1.29 g).

'H NMR (300 MHz, DMSO-ds) & ppm 0.24-0.65 (4H, m) 2.22 (1H, dt,
J=6.72, 3.27 Hz) 5.87 (2H, d, J=7.57 Hz) 7.07 (1H, d, J=2.65
Hz) 7.53-7.75 (2H, m) 7.89-8.09 (1H, m) 8.24 (1H, br. s.) 8.42
(2H, br. s.) 8.70 (2H, br. s.) 9.56 (2H, br. s.).

[0232]

Example 57

5-chloro-1-{5-chloro-2-[ (methylcarbamoyl)amino]benzyl}~2-

imino-1,2-dihydropyridine~3-carboxamide hydrochloride
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crystallized from nethanol -ethyl acetate. The
precipitated crystals were collected by filtration,
WO2900/t3d245yst al | i zed to give the title conpound®(TIPEH9H58434
) . 1H NWR (300 MHz, DMSO-d 6) d ppm 1.85 (4H, dt,
suep 56), Bsiilg Fﬁﬂ)era/1224303110¢¢H2-ny)m@p??lﬂn]{/,’g}—paéb?mate
7.28 ( (2 IH m
Ol?t%“ﬁfi (TH, ﬂ@ﬂpr%? zf27'(| eeg 1 354 Y pf fﬁgl%ﬁg et
té2Fhn oA (s¥iuthion, Sahd h@Z%ﬁb E&ﬁﬁph&nﬁér as in Example
5-chloro-2-imno-I- [2- rrorphoI|n4 il# EE{%
4hensiRy 21,1204 &Wﬁyﬂy&nﬁQhﬁfn&aﬁﬁ {] rea was
}gﬁ/ rochl oride 2-Cyano-2- (3, 4-dichloro-5-o0xo0-2,
ydrofuran 2- yl) acetamde (1.34 g ) , 1- [2-
H nmmh@umwz,ymaﬂﬁbrﬁllgpnplfer%ﬂ] (3t andm Ae9 Hz) 4.77-4.92

P dPE UTFT o T i BEndol (30 et 280CTT of 16 hi > Thir ™

(sea@st 2 pNUFH d Ur-e( vash Jpai-ed-dyainephngdlieduse sbdl unea
%drom de sol ution, and extracted wth ethyl
Sl or e ST b VR RS IE iR SAPTFSt 84 bei fsanble 43,

Sgé$§d20¥ﬁﬁ fRgNes) Ummsiv iy 13nd fnhbebelen¥he-3-methylurea
vent was evaporated under reduced pressure. The
hydspduykonede pias fekdehingdasi ¢ SI lica gel col um

SO et BBy SRS <2 bd e geitee 2, m

chgUeogen cmprm)de? s1hy( 1Ha,ceioat eI=s<2I lﬂit,l 6n 9( Bz Y.Gas (1H, 4,
added, and t tuewaéxléa taII

e haribF et yl© abktat )pi t'&%eﬂﬂﬁ'é"ws wei &4 (1H/

s¢ol I ected by f| [tration, and recrystallized to gi ve
thetltle conpoundéo 82 g). 1H NWR (300 MAz, DMBSO-
(8Fed phn?3CYARD-A9( @%@@X%Z(r Hdlhwraf‘?éan —2-

skl Ty 11 &3, R gl A by -
metzhyBu7€a (RyFErdbehler)dd ok yi2tgd bm S¢ep 2 [(6228] 9) and
dgﬁgggégp§fethylamine (5 ml) were stirred in ethanol (15 ml)
overnight at 70°C. The reaction mixture was poured into 1IN
aqueous sodium hydroxide solution, and 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. The residue was purified by
basic silica gel column chromatography (ethyl
acetate:hexane=7:3—1:0). The obtained residue was dissolved
in ethanol, 4N hydrogen chloride-ethyl acetate solution (3 ml)
was added, and the mixture was crystallized from ethanol-ethyl
acetate. The precipitated crystals were collected by
filtration, and recrystallized to give the title compound
(0.52 g) .

4 NMR (300 MHz, DMSO-ds) & ppm 2.67 (3H, d, J= 4.5 Hz) 5.36
(2H, s) 6.61-6.77 (1H, m) 6.87-7.02 (1H, m) 7.41 (1H, dd, o=
2.3, 8.7 Hz) 7.57 (1H, d, J= 9.0 Hz) 8.21 (1H, br.s.) 8.38-
8.71 (4H, m) 9.27-9.78 (2H, m).
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5-chloro-2-imno-I- [2- (phenylsul famoyl) benzyl] -1,
2- di hydropyri di ne- 3- car boxam de hydrochl ori de

WQ209as42- (3, 4-dichloro-5-0x0-2, 5-dihydrof PCHAP2A09/058434

yl )acetam de (1.31 g ), 2- (am nonethyl)
[oApBENYl benzenesul f onam de hydrochloride (2.0 g ) and
pota S|&g1carbonate (1.93 g ) were stirred in ethano
t 900C for 20 hr. The reaction mxture was
5D@Hisﬂo¢m 054 dh B qUS (seianD keiio) Bensgllgt-Retmiaodl , 2-
extracted wth ethyl acetate. The organic | ayer was
dmh%ﬁ@@@ﬁ%%@ﬂ@ﬁﬂinQﬁQQP%ﬁm%ﬂﬁ hWGreEhdw&r- Seagnesi um

%éaif T@”éjdééi&*@{cﬁ{j of-rl'f-asl’rﬂln f_as eyaperatedile (5.0 g)

reduced pressure resi due was purified by
ahdsdmstﬂlybangmpmldnme cHr dr?atgjgnaplwnﬁb[ﬁﬁcé@éma@@ (25

&iégégélﬁg ggégﬁFvE%P%ﬂl anob 4 ﬁaﬁ %Qt? gﬁdtemperature,

a6l Oré 0e: ethyé weetad ersal wiarmilghu ) Thasraaid’eﬂon antkture
the m xture was crystallized from net hanol eg:
WagePArESH THRE Priervi P 1 A TFYAHE W€ ECFEBY&yaCGtate-

I
s g g o ey s e

mﬁgﬁ@smml suslj;a’ee,97ar7d 1% 1y2ted m Fhe, 85817688 (ap, evpporated

uggﬁr. ggg&§|g£5§%%${$55 %e% Hgg”k%ﬁ rgg§§§t%lgized from
e%hhnal6Zn62&tb£opﬁoﬁyﬂikﬁﬁbﬁIﬂ¢ dirve $19) (4-0228]-2~

anpl e 54 5-chl oro: -1- [ 2- henyl sul f onyl
CHéﬁ??PFnYi Eroﬂ?%ﬁ%%%%yn$d carégxan¥de o
Y 2 ( 4 h 0 _2.! .
DRSS P 2 L‘Hﬁcétﬁ%%é‘%@ M g 2

@ﬁheqyl@ﬁlﬁ Bn¥E) bh@ﬁyT]G%efﬁ%MQWrne hydrochlorlde

G385 PERSRPEL PP AR PP (R0 gk pPigide cotaines

ihegekpon, nanﬁuiﬁ as p&meeﬁamm&m)aﬁdznuﬂxnmplﬁodﬂunﬁteps 2
=the Sor Jantc PRYEPTSEEY hhehet W TP SRt BT B s
h%lr%@h%@E_daﬂgag%yﬁaﬁﬂé&ate, and

4y NMR (300 MHz, DMSO-ds) & ppm 1.10 (2H, t, J= 7.6 Hz) 2.40
(2, q, J= 7.6 Hz) 3.90-4.01 (2H, m) 7.40-7.48 (2H, m) 7.62
(1H, s) 8.33 (3H, br.s.) 9.90 (1H, s).

(Step 3) A solution of 2-cyano-2-(3,4-dichloro-5-oxo-2, 5~
dihydrofuran—Z—yl)acetamide (1.88 g), N-[2-(aminomethyl)-4-
chlorophenyl]propanamide hydrochloride obtained in Step 2
(1.99 g) and diisopropylethylamine (4.1 ml) in ethanol (15 ml)
was stirred overnight at 70°C. The reaction solvent was
evaporated under reduced pressure, the residue was dissolved
in ethyl acetate and 1IN sodium hydroxide, and the solution 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.

The residue was purified by basic silica gel column

chromatography (ethyl acetate:hexane=7:3—1:0). The obtained
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filtered. The sol vent was evaporated under reduced
pressure. The residue was purified by basic silica gel

w@E odoamrsi2ehr omat ogr aphy (et hyl acet at e. - hexane=BCT/1P2)09/058434
The obt ai ned resi due was dissolved in nethanol, 4N

rdyegen < Hhardhde- eunlfiadebat BPSOL utTion (& adedvaesidue was
added, and the m xture w_%s cr sta%l i zed

f
S HET3RIRS VBT (TRt AT Re SBRoPBITAFEY BrYSTR AYSEIEST

{% d Qhefbkbéﬁﬁbomayéﬁdwé§cwy§ﬁéd|WEKK1éatuﬁatéd brine,
etlt econpoun (0.64 g ) . 1H NWR (300 MHz, DVB(M
d&jed ppn Emasﬁle(szmm SULIALES- anglofem:ﬁrﬁsi) 7hy splggent was

%asgar%%%&l el %:I@dugg’d’_%reg g# %1§? glae&nc%t)ze gwlaﬁl dﬂs)solved

1@retﬁaﬁollQﬁﬁﬂknEX@mnb@e55cﬁl@hde@eth&E @hEbabGZSOlutlon
(met hyl sul fonyl ) benz

Rk Hhyr ilden 8@%8&%@1&% SEY%Q%}]F oV%r? CPBEH & &2%.

s{rethyl sl fanylde U1iz2d Hirdel ethanol and ethyl acetate
2-di hydr opyri di ne- 3- car boxani de hydr ochl ori de obt ai ned

tong Exanpte Wiie SIPY@DQUI’WaS(l@l s&8lved in I N aqueous

um_hydr oxi d lu t uti o s
DR L S 2
ISPQd U th. ESfaqur r o eiB bidme,s)drli.6@ dvér, dageEsPush Hz) 7.38-
su ate, an oIv t apokgt
Tuhdef LHedh de Ap% eﬁsﬁf ﬂtll’hén%pr egripl %\fcr%ygtaal?gH\’Nekrné s-)
80951—@017@d by, fh) tg ats-om 10 @menhe t9|4t-|1® aénadndm) .

0.23 g). 1H NVR (300 MHz, DvsQd 6) d ppm 3.49 (3H, s
[234$34(2H br. &), 702(|H d,J23I—|z) 7.41

é?ﬁg}ggo?%ﬁfdgré&araglJ@ E{E%J'dig 24 (I 7.84 - 8.01 (3H m

J=I .5 Hz) H, br. s.). [0231]
PExafipbet 56n Sog boepatative HEHfE ves GRyIEOFEsHppT the
2- di hydropyri di ne- 3- car boxam de

fﬁ%f’%&}ﬂ?o?% l?,%}%ho- 2- (3, 4-dichloro-5-0xo0-2,

iasdirbyenet ucansan, yiﬁ@ceﬁfqﬁcﬁhjdbghbq;)pqriZication system
(am nonet hyl ) - Ncycl opr opyl benzenesul fonarB

column: YMC CombiPrep Hydrosphere Cl8 HS-340-CC, S-5 uM, 20 x
50 mm

solvent: SOLUTION A; 0.1% trifluoroacetic acid containing
water, SOLUTION B; 0.1% trifluorocacetic acid containing
acetonitrile

gradient cycle: 0.00 min (SOLUTION A /SOLUTION B =95/5), 1.10

min (SOLUTION A /SOLUTION B =95/5), 5.00 min (SOLUTION A
/SOLUTION B =0/100), 6.40 min (SOLUTION A /SOLUTION B =0/100),
6.50 min (SOLUTION A /SOLUTION B =95/5)

flow rate: 20 ml/min

detection method: UV 220nm

[0235]

Example 59

1-[3~(acetylamino)benzyl]-5-chloro-2-imino-1,2-
dihydropyridine-3-carboxamide hydrochloride

To a suspension of 2-cyano-2- (3,4-dichloro-5-oxo-2, 5=

dlhydrofuran 2- yl)acetamlde (0.70 g) and N-[3-
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hydrochl oride (2.0 g ) and potassium carbonate (2.19 g

) were stirred in ethanol (30 ml) at 900C for 16 hr.
wab@ongei i on m xture was poured into | N aqueOoRGT/SRRA0INF8434

hydroxi de sol ution, and extracted with ethyl acetate.

( abiie) MG RY1g ph@y@rumt\amue dhwiltbclshduide edl b20 ne), in
dri ed over mnégne& um sul f filter

7
meddiaiett Wds aﬁY&FaF@&legn §[‘LGF€3€% :bln%régs%6 I{?f Hat room
rrﬁof J:dal‘{:%f@as aﬁ%{r 2:fh' egll%ugéswgssb{:iﬁﬁeﬂe&v@%ﬂ@mt at 50°C.

omat ograp ethyl acetate) . The obtained residue
TN@SE&JH@@@W@@LV@%WnéNaP@NaH%rE@@%rcﬁ?%‘f‘?%% REFAULE

Gelale 3P gto' i (32 )ad\ﬁ%a aﬁﬂﬁdthé%ﬁ@@r@ FAT L IBSed at
S a

i ze fro met hanol - acet ate he
50?!‘06@0@! bahed criystsdsvever e/vacmlelvea@ioe:ditleyi funderatiednced

and recrystallize to ive the title_co n -
P2 S ANRTE300 L PR %6 LA 5Bih B19400- 65 (AR )7 o9°"
carndidwdls ali-?:@d72 and. 2heHapuboBE (abkrdwasJbdsib¥ed with
Hz)707(IHd,JZ 65 Hz) 7.53-7.75 (2H

1. 9109 a4 ummhy g oxd de ROLEFE108 1) %hﬁzm(}?i‘rlﬂr% Mas.)
zgtg%f e \Ylb{l'i §Scl'h/|lg 2Bt62d, Bhg %h)a ok8232L Exg8Bl Rab7dried

oro-2- [ (methyl carbafoyi) anino
obenzybdiumg- qum‘m| Zhdi hyampyrw@ss nev a3 e bk dif reduced

h d hl St
%lﬁf%-r 8r gﬁgt gngﬁa)s 83 Egggyé%b?%lsjﬁ%ds}%lﬁa eJ[ column
ck‘h?@mﬁ&féaﬁmg meiduHaE: m@xtaelte&ahsaelez)::fcmr an TL]{17e obtained
solution, and in tthe sane manner n Exanpl e
repiphe vaa RIS oo Ry agNenar) PSEhEPRy Phraktdgsethy]
,3 QuidHwad
SR gLoch N300 iy S50, 30 oo Ay

cfyéEaJZlEZlec@ Zﬁ—l;omnn)e@’lazm]&eg:hy(h Hceﬁqa)te ('gfl@prg%lpltated
4- h 2- I 13" hyl
ng?g’g}}%dw Ir‘]ecéf te&ytgp%r?ntet;%at)loné AR LN 6@tallized from

Sa manner as I n
m&ﬁaﬁbg—ésnyﬁta@@tét@nwb Fyivel-the2 £ ifdei mompolyd) (0.30 g) .

}béﬂ\%ﬂn&rj}o I%fﬁnzlﬁl\/]@ 3- rretM_él urea h%??lrochl or.i d% \ggs 32|I:i Y
6) 93 86a4 42 21, 6"@1% 7.33 (1H, t, J=8. o Hz), 7. 44 7.50 (1H,
m), 7.54 (1H, d, J=8.3 Hz), 8.21 (1H, s), 8.57-8.71 (2H, m),
8.76 (1H, d, J=2.3 Hz), 9.43 (2H, br. s.), 10.09 (1H, s).
[0236]

The structural formulas of the compounds of Examples are

shown in Tables 1 to 3.
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b.61-6. 90 (IH, m) 7.36 (IH dd, J
J= 2.6 Hz) 7.70 (IH d, J
whres/131283 74 (IH, S)

(IH d,

(Step 3 ) 2-Cyano-2-

2.6, 8.9 Hz) 7.51
8.9 Hz) 8.28 (3H,
(BCT/JP2009/058434

4-di chl or o- 5- oxo- 2, 5:dihydrofuran-2- yl ) acet am de

(am nonet hyl )

- 4- chl or ophenyl ]

- 3-

nmet hyl urea hydrochl oride obtained in Step 2 (2.45 g )

(=B g) . 1- [2-

Tahee dt

et hanol

E L'm
M b

sulfat 5*hjfilt

underT edfuced pr e

Clbﬁi’;jsilica gel

: e tB(r)1

di ssobved in et hane

i sopropyl ethylanmine (5 mM) were stirred in
(15 m) overnight at 70C. The reaction mxture

pacetate sol

crvctalli zo0H
CAT 1T 1T 2O

Example ¢

MI@te
anda

4 .
(Br

9q27 9 78" (1

) 7.81 (1

B ZP%

Qus_sodium hydr oxide—sol-ufiof s
. € organic rayer

pd. br{pe, driled ovef nagnn§iun1°

he sl verit Was p s

The\r e8i due |wa by N NG o

chr&h@Zggraphy ( bt at s
. |The obtargdd resi Wb !
| hydr ogend cHl ori de-et hyl

N@S added, anc the m xt [ WAS
W friple grhe Example 10

PH, n&)

re collTegie y filtrat
gilve ¢ )€ conpﬁfggﬁg
>ch nsz.67|
77(IH :
JTEoH
8- 8.[71

S 3
33] Exahple 58 5- chl%r o- | |

DN, 0
@@ o

!
I
0

HED- chl or 0- 2HS( pr nnannyl ng) benzyl|HCL 2. | nj ng-| HCH

Egkﬁgﬁl opyti (gxdme dz cal uumhvmrﬁm (St ej]Exélmplé 15

[ To a solati ¢on d- 5- chl or pbengoni tri | g )
an@\ffjftan ?Tﬂ§152m2 e (OyI2g™ fn °Kg;;SL .

di met h %cetan1d m|) was d propi orﬂde

(3.4 at t and t hpgm xt n/
S fed ovenn égt§?jn nixturgﬁgég =d K{i:[

i N0 and&extracted txce withleth

The ofganic |l aVeér sh&d “with saturated hrlns

HCI

HAY | ed over
r-ed—ovel

HC! HCI

Example 16

Example 17

Example 18 Example 19

Example 20

cl
N NH
"

HCl

HCl

HGI FiCi
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magnesi um s
evapor at ed

give N (4-

Hz) 2.5

ul f at e,
under

chl or o- 2-

0 (2H, q ,

and filtered. The sol vent was
reduced pressure.
wo ewpy3ad | i zed from et hanol

t

T%@%pﬁz ) Using N (4-chloro-2-cyanophenyl)

propanam de obtained in Step 1 ,

and in the sane

The residue was
and dii sopropyl
cyanophenyl ) propanam de (5.7 g )
[02313-] NVR (300 MHz, DMSO-d 6) d ppm 1.28 (3H,

ePCBIP20M/058434

J=

J= 7.5 Hz) 7.47-7.62 (3H, m)

manner as | Exarmle AQEanlennq 2 aanX':ijeZ!‘\fL 22— emmess
I propqrrant e o 0
i de was_opt ai ped. ol (1300 Q%/BOWNHZ
\ﬁ":?@%ﬂ)\ggﬁ”ztc , =7.NNH
7 H0- 7 @8 2H), 17.%2 (| H, a
(P ) . (S Sj@(
S #on of 3, /%hl or|o- 5%
di hyde bf ur a hmi de (%L, 88 ¢ 1o
péranmTmonethylggr =4-_ciiior enyl | prop HC!
i m 1 i Example 30

Eﬁ@_dhlhl_n.e.d_l

| ani he (4.
rni ghit "t "7 O
inder v ediuc e

4

o]
as N NH
F

N NH

in | acet
d th it Mas ext yl & e 1;1;
orgdni c layer was hed wrh sat ur at echﬁq,rl ne, dfiedyl
ol QH'..°"|‘C°t€, "lnu FHHtere HC‘IIIC DUIVCIIHCy\Iab
evaporated Under Teducey pressure. Inhe residue
m@ 22 51 1| cabxemmle 3 éhm@&@t—eg;&e%&p'e 35 _
he ane=7 :3-"1:10 ) | The
§>fuur tiher Tpufi 't ed by\ﬁ?gémﬂhe \gfj\
.>|d s extracte”bl Wi th et hyty Ietatea
)dl u en cagbpngte.| The fcil a rij/
S ate e drikd By gnes |%~
sutfat e, an( ered Thel sol vent wa s‘ﬁN\eJaporat ed
under rndn H j gi-ssotvetsdm
B hamot—amge AN nyuruge chiori de-ethyl _acetat e
ESObIeta on w_a.aaﬂﬁeﬁ The [emfissi { at ed Bemisial s weqfgamele 40
col | ect°ed by filtratyon, apd re ryst al || zed rom
et’ "end eth etatle [ \(tg\

\_f%

HCI

HCI
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to give the title conmpound (100 ny)

DMSO-d 6) d ppm 1.09 (3H,
WO 2009171285 Hz) 5.43 (2H, s )

7.38- 7.45 (IH, m) 7.46-7.53 (IH, m) 8.21 (IH, s)
(&5 (I1H br.s.) 859-8.72 (2H, m) 9.15-9.71 (2H, m)

9.94-10. 13

(IH, m)

t

7.12 (IH,

1H NVR (300 Mz,

d,

[0234] (Conditions of

J=7 .5 Hz) 2.39 (2H q
J= 2PGI/HX)09/058434

T%ﬁ]é@ba} ative HPLC) Purification by preparative HPLC was

performed under the follow ng conditions.
hi gh t hr oughput
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pressure, ethyl acetate and saturated agueous sodi um
hydrogen carbonate were added, and the aqueous |ayer
woemhaid i ed with | N aqueous sodi um hydr oxi dePCT/JP2009/058434
solution. The m xture was extracted wi th ethyl
[@czml f]a:e aﬂd thle organi c | ayer was dried over sodium
sul fate e SO was evapor at ed under reduced
Egpedcidifng- .E ed e was purified by basic silica gel

|
M&%%@n#ﬂ%%t at Q9T apFn {1etty Iracgirde binexagesAhi Bl eply

‘ ned resi due was di ssolved in nethanol,
adiNHytdr ogen chl oride-ethyl acetate solution (1 m) was

addeq, gﬁﬁgfaﬁﬁ. ﬁ%&%owaﬁeﬁﬁxagahébéﬁgbéﬁQ@élow are based on

met hant e ate. The precipitated crystals were
t1e® | theeat ik Mesfamﬂcmi ilonMaandtieceyseal i M@blewb@# Cloning,

h
CRE B PRI Y DREG A B B peara oRERied £
?réager?t%c(aﬂleslj)ke 6.92 (IH d, J=I. 6 Hz), 7. 33

t J=8 .0 Hz), 7.44-7.50 (IH m), 7.54 (IH,
(IEPrpargtic f umans oo adgrerlgng r(egqptmr) ex§r¢g51on

pié%%ﬁg6] J=2.3 Hz), 9.43 (2H, br. s.), 10.09 (IH s)

The structural formulas of the conpounds of
Exanph.gsadrenshons recdmbbesydnd ovsd® 10287 [frpabheman liver

8 T
T TS e T 1000 Bt il oy cone
Pt atyrm | o enesemamol b - <
LSt ed bel o e bl 0 EIOER ESEE DRI S
[éﬁ%of ﬁt 1@?)’ 1]19§19d 4 he; et el rrrended TtecaCTeagenAGGTTGC-

I ke. (1) Preparation of human a D adrenaline

3f eC8PROED eXPr e%kl orepeashiih g sA@neRaltionEnPebageopeuence
%ethemgi)%h%g%glgggnkgggg o% &Sﬁe 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
restriction enzymes Nhel (Takara Shuzo Co., Ltd.) and Kpn I
(Takara Shuzo Co., Ltd.), and applied to agarose gel
electrophoresis to recover DNA fragments. The DNA fragments
were ligated with animal cell expression plasmid pcDNA3.1/Zeo
(Invitrogen) digested with Nhel and Kpn I, by DNA Ligation Kit
Ver.2 (Takara Shuzo Co., Ltd.), and transformed the competent
cells of Escherichia coli JM109 to obtain plasmid,
pcDNA3.1/Zeo-Adredp.

[0241]
(ii) Introduction of human oyp adrenaline receptor expression
plasmid into CHO-K1 cells and preparation of membrane fraction

CHO-K1 cells passage cultured in HamF1l2 medium
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cDNA by the PCR nethod. PCR reaction was perforned by

CGene Anp PCR System 9700 (Applied Biosystens) with 50
w@ewb/1zeh of the prinmer set PCT/JP2009/058434

5' - CCGACGECCGCTAGCGAGATGACTTTCCCCGATCTCCTGAGCGTC- S

(I SEQ AN dordtaindng 10% fetal bovine serum (TRACE

o I AT AN SO OO I 2.1 LD e

dé{secﬁéa Qus%ﬂ:! enad iqa, rt&@@@tmnogeng/meagmedlhylamgwn)a, and
et . . Pharamacol . Ter 272, 134-142
trqeg_ggesl)l)s w&: g StechuhaR @ré’% (i) pp SBEAPHSIEBNAZRD

I|br T Ltd
PN TUBERIE Chnll el AdaT e m@% &

$idﬁmm)ﬁWDMwahs|Intxodu&a@yam¢© oheggelClopndsrsehe

6 .
f?\ﬁgg‘ﬂ{rgés(?%rgdjgﬁ]{] T es??ﬂlg %{g%%etﬂsg%orﬁaa# Q%T [ﬁar 1) (700
apSF? eod“tcgf) p@hth KAy zle of-hakabd, Suizo dddled litda) 0.4 cm

to agarose eI el ectrophqQresis to recove
gmwcw%@tm%nf%lom Gl éOFH §aseRent pRIce under

LT o, A Dl e o e

1hi gahFod MedivercentFakiarn ISHufeted. poviae) seing and 250

transfornmed the conpetent cells f Escher.i chi
AQUEDSZ TeC Dbt LR ELHEIRY, BEONAS LEO7e0. AGPGkipLe blones were
s£0244k4(ii) Introduction of human a adrenal i ne

receptor expression plasmd jinto CHO-

pr epaPhEFahl by %%n%?%ﬁkﬁf?%ﬁﬁ%?ﬁ?Q3{§%%ne%eWﬁ§ep§§§§§§ed and

gﬂjcﬁlyég 1h Ny HagH 2 pedi Aur(4 1ad it r QRN Jen PNtiat A NgedO&onfluent,
ovine serum (TRACE SCIENCETIFIC) in a 150 cn®

and| theectlaskat Coembreneoastaromeras daereied st fodlevs -
\S/Jvelr_et ﬁ%%mgﬁc?ﬂgg‘gg’gr%])l%v&éf Qleen:)a’ l'@%fjvﬁlﬁ?l eelbs EpTa

I 'nvi roge

ceafbihi Hged-PRO00) ramgd Headvyred mmemu@g@@n@n The cells
Pul ser Il (Bi oRad

,. DNA
JOERINCE, CTE T i
7, @/ g?g‘@eésé (ARt o) avEkdih My cHODNAR disrupted by 3

o-Adreotio were added in a O 4 cmgap cuvette
t(BeoRad) tandtrERtt L0pdrRe} B W PRIGBLRF UAsiel FT-3100,

KINEMATICA AG) at 20000 rpm for 20 seconds. After disruption,
the cells were centrifuged at 2000 rpm for 10 min and the
supernatant containing membrane fractions was obtained. The
supernatant was centrifuged using an ultracentrifuge (model
18-70M, rotor 70 Ti, Beckman Instruments) at 30000 rpm for 1
hr to obtain a precipitate containing membrane fractions. The
obtained membrane fraction of each clone was subjected to the
binding experiment shown below.

The membrane fraction (20 ug/well) and [*H] prazosin (2.5
nM, PerkinElmer Lifescience), as a ligand, were diluted with a
binding assay buffer (50 mM Tris-HC1l, 10 mM MgClz, 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
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vol tage 0.25 kV, capacitance 960 nF . The cells were

cultured in HanFl 2 nedi um contai ning 10% fetal bovine
waetamsramtl 250 ng/ nL Zeocin (I nvitrogen) and tPer/I0ed/058434

resi stance clones were selected. Plurality of Zeocin
FUrRSicit apkR Chenas yer.e 'Bleére,Ct’ﬁda amhcﬁ:lﬂdmma&tlumeawaél I

culture fl ask 50 til
f@aqaﬂda@%méwseﬁﬁs eBnihagt fPeper e abrenfl
Lifes SHEONWent reell sener padetagbed Nf]hllﬁ)EDﬁ.’@ﬁ EDTA

cont ai ni ng D-PBS (-) and recovered bg centrlfugatl on.
Lifirs dernas weMhes fSpgdsded2PnvABRBAaR e PREPar btk ofre-cooled S0

H7 r i 1t M g £ 1
coc{ alkf ochg;; ang dl%#%%%)e }E %%ﬂ@nes lo&rr' LeroScintl
0 t (EEsatinBrlniar &;tf@isywieonehowageadzled teotles Prlapcnd the
K NEMATICAA at 20000 rpm f.or .20 s
AptiortY “I‘?es ct,”&alsélrﬁgrg) éﬁPFOFu g%?ﬁjﬁ)ﬁ)ﬁlr pm f or
ﬁﬁééﬂﬂéﬁﬁgbthﬂe&b@@h@afﬁﬂ&tﬁ@ﬂéaf@rngxﬂﬁﬁbmhmwaluatlon shown
fracti ons was obtai ned. The super nat

bquwrquﬁﬁgfqﬂﬁqﬂf.gﬁr@{pﬁggggt§gpa&@%(%BmgﬁeL%bgﬁﬁﬂmentioned
m{;% 1 oh BESKIRIY [RSkr UrBRks) tak i%@@@osﬁpari@f 4/B value

ootaln a precipitate containin rane
(tfas’m‘l |hmrrsdlr@be:amtcaacrtedfll’m’%blpalnépﬁﬁa%ﬂ-Fohl@ﬂl@éch
one was, .subjected ta _the bi r
S T et i FOACt om0 e Sarl Foand [ Joree
f@j@gﬂ&h@_ (2.5 nM PerkinEl nmer Lifescience) , as a
Wand, were diluted with a binding assay buffer (50
Alris-HA , 10 nmM Mg 2, 0.5% BSA, protease

wb bi- £ oy £ockt al4 BHm 1@ coagdeddt o a 96 wel |

crop ate, and reacte roomtenperature for 1 hr.
For tliee mmmrﬂraﬁtm (&Pe¢iol/we 1B ndichg, compound and [°H]

p%gﬁf oll?ﬁ n§ rgl\? %@kl frr{érrt Eqrfe%%q.%glcg ége”%luted with a

reac T on ﬁlX ure was filtere
binansd eﬁﬁﬁéjytb@fm,f idddrd @ @ (9F6emle|l|iEmrre:nfoplate, and the

Li fesci ence n ] ester. (Perki nEl

MiFEER] Bt o eSoNTR 41 LHOF TG oY S5 s P oL the

méﬁgufé’r%ﬁg éfOnéﬁﬂ%e‘rdflﬁcbtﬂlfrﬁrn{qu?@btoléfme deying) ,
Iter, McroScinti O (PerkinEl nmer Lifescience)

whashatides ¢obdthegdidi eramrfitien adidssctiovilly Mifas Then, the
reacgyégdmlxguggp§§gnflféggéﬁ'Eﬂdn%iansferred to unifilter

GF/C (PerkinElmer Lifescience) by using a cell harvester
(PerkinElmer Lifescience). The filter was washed 3 times with
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).

The concentration of the compound necessary for
decreasing the amount of binding of [3H]—prazbsin to the
membrane fraction to 50% (ICs) was calculated by GlaphPad
Prism Ver3.2 (GlaphPad Software).

The results measured by the above-mentioned method (Clip

adrenaline receptor binding inhibitory rate at 1 uM) are shown
in Table 4.
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Li fesci ence) . Menbrane fractions for conpound
eval uati on shown bel ow were prepared b y a net hod

wG@e R348 o0 t he above-nenti oned net hod from t PET/E20002658434

t hat showed the nost superior S/B value (total binding
(g2 pacti vity/ non-specific binding radioactivity) in
t he bi ndi ng. neasur enent using the nenbrane fractions.

TT@Z%Z‘% (ii1) Evaluation o f Exanpl e conpound The
tdBE R daact | onind9nguinekb) toryheatempdund and [ 3H

] prazosin (2.5 nM PerkinEl mer Lifescience) were
(Barplel N@t)h a binding assay buffer addedt o a 96

well mcgroplate, and the m Xtjyr @ was reacted at room
tenperature for 1 hr. For the neasurenent o f

non- spe@i fi c bi ndi ng, phentol®dnbne (Signa) , which i s
a cold _|igand, was further a%ge t o1l 0 nM. Then,
the red@ion mxture was filtéréd and transferred t o
uni filtigr GF/ C (PerkinEl mer liof.escience) b y using a
cell harvester (PerkinElnmer Lifescience) . The filter
was wasifed 3 times with cool dd-8 0 nM Tris buffer (pH
7.5). ﬁger drying the filterpg M croScinti O

(Perki nEl nmer Lifescience) was added t o the filter and
the radi®activity was neasuréd- y TopCount

( Per ki nmer Lifescience) . e ,concentration o f the
compou necessary for decredsi'ng the anount of

bi ndi ngpgg f [3H ]-prazosin t «d.the nenbrane fraction t
0 50% (1 C50 ) ws calculated b y G aphPad Prism Ver3. 2
(g aphFﬁﬁi Sof t war e) The yn@l_ﬂ%'tos reasured—b y the

[ggggﬁa- nmenti oned nmet hod (ai D adrenal i ne receptor
rnding inhibitory rate at 1 nM) are shown in Table 4
FoffR48}fidabbeampiest conpound binding inhibitory rate

g.% cér%f)(g%cll % é\lqﬂxa?mpﬁ%o '10 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 usingllo
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.

[0245]

Formulation Example 2

(1) compound of Example 1 10 mg
(2) lactose 70 mg
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93.5 12 87.5 14 92.0 15 72.8 17 100.0 18 93.5 2 4 98.4
2 8 91.2 35 89.0 [0244] Fornul ation Exanple 1 (1)
waeommposndso f Exanple 1 1 0 mg (2) |actose 60P@T/gP2@)058434
cornstarch 3 5 mg (4) hydroxypropyl nmet hyl cel | ul ose 3
(3N GobltErgREsi um stearate 2 m g5A mpxture o f the

conpound (10 ng) obtained in Exanple 1 , lactose (60
(%g)soéh’@l@o§ﬁ§ff§}‘ch (35 mg) i s graniPated using 1 0

(5\910%%%%%% Rydrexypr opyl met hyl cebl ose sol ution

rtilL, 3 mg a s hydroxypropyl nethyl cel | ul ose) |, ,
dri edhaet c4mpECnand lfasy dobﬁ%n@ﬁyhn ﬁ%%l%?lerrﬂe 2 hmdgnesiun

obt ai,ned gr anul ' A nesi t
SRS R i, B EEEd Tt B BANEGEBLS SR Es (Skarch
s&afte drableto 7i o8, cGamed awi shlabdegataroal i ngrbed, sand mixed

suspension o f saccharose, titanju I 0x{ de,n;t.al ;
Wi -8 i i e r.an%goégﬁ%gacbaﬁgtﬁéj 'sepTgie?gﬁe © s
c ngll'ég%eé%ﬁ\l@( iv@ @ v@paegQated tablet. [0245]

rmul ation Exanple 2 (1) conpound o f Exanple 1 1 0 m
Iyl aglc gl icalikid3) cornstarch 50 ng (4) soluble

[(ﬁ&r]ch 7 mg (5) magnesium stearate 3 ng

The compound of the present invention has a superior
selective aip adrenaline receptor antagonistic action, and is
useful as an agent for the prophylaxis or treatment of a lower
urinary tract disease and the like.

[0247]

This application is based on patent application No.

113135/2008 filed in Japan, the contents of which are hereby

incorporated by reference.
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The conpound (10 ng) obtained in Exanple 1 and
magnesi um stearate (3 ng) are granulated with an
wa@euwensr4sol ubl e starch solution (0.07 ni, 7 nRCE$P2009/058434
sol ubl e starch), dried, and m xed with |actose (70 ng)
and cornstarch (50 ng) . ThenamMg ure is conpressed to
give a tablet. Industrial Applicability [0246] The
conmpound of the present invention has a superior
1 Sel ecliynfd M asanalieae pheespt eprantagoni stic action,
and 1s usgful as an agent for the prophylaxis or

tr eat nent

Rl is a

of a lower urinary tract disease and the

I onNNp. 113135/2008 filed in Japan, the

of which are hereby incorporated by
NIGLAIMS 1 . A conpound represented by the
|l a wherein Fing A- is an aromatic ring group
g at | east one substituent RL and optionally
t her having substituent (s)
egted from (1) a group represented by the formul a

group

wﬁg%ggnnRB wherein R3 is a hydrogen atom a hydrocarbon
group optionally having substituent (s) or an am no
rinoup- ops | @madtgmdiaid ng reulgsCPUeAVifg) at dRESH PBSan
i nt eger of to (2 non-a t] : :
SH??F%E%%@%Ogiévﬁﬁﬁ&tﬁg%gﬁ%gycPFégggoh%v%% i%ﬁ%ﬁ?ﬁﬁuent(s)'
rhayd ng iddiesdceds From(3) a car banoyl

oEtiona 'y havi ng substituent
(Zubat PFORRITBHL I BRDVY IS

5 k :
nSkoeedShean, 2 Kixpesrbanl s

ubns

group

Stk L TR 1o

is a

NG nEO) yahadh ks

ydr ogen

sabsein tachhl senr at MmN yEmEy ramisong 11y having

substituent(s), and n is an integer of 0 to 2,

(2) a non-aromatic nitrogen-containing heterocyclic group

optionally having substituent(s),

(3) a carbamoyl group optionally having substituent(s),

(4) an amino group substituted by carbamoyl optionally having

substituent(s),

(5) an alkoxycarbonyl group, and

(6) an alkyl group substituted by hydroxy, 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

Qroup optionally having a substituent, or a mercapto group

optionally having a substituent,

provided that

5—chloro—l—{4~[(dimethylamino)sulfonyl]benzyl}—z—imino—l,2-

dihydropyridine-3-carboxamide,

5—chloro—l~[3—(1—hydroxy—l—methylethyl)benzyl]—2—imino—1,2—

dihydropyridine-3-carboxamide,
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hydr ocar bon group optionally having substituent (s) ,

an acyl group, a heterocyclic group optionally having
wGausti3eent (s) , an am no group optional |y hewi/mpo09/058434

substit uent (s) , a hydroxy group optionally having a
membyﬂlﬁuémB (@mimocrerloapt o) gr-oupl api+ dnalinedyadidig-a (2H) -

%é m E ﬁrOV|ded that 5-chloro-1-{4-
?? 4 $ SHER3YCsul fonyl ] benzyl }-2-imino-1, 2-
1dI[bydéﬂ@Mbt§m@n 1 Ok DoxXEIv SHech 1 dr ol -aimgi-do— 1, 3~

hydr oxy-| - et hyl et hyl ) benzyl] -2-imno-I, 2-
d@hwép@wmanﬁ@hc@ab@%ﬁl%e nethyl 3-{ [3-

5%}&8983 b;f’@ﬂ:l)lloﬁoﬁiﬂ ?ﬁé’t}%léﬂlnﬁﬁwj_ Herdy102-imino-1, 2-

benzoate , an1nocarbony|) benzyl ]
dlﬁydhbpyolalnﬁrﬁoe¢rbd¥amn¢@ﬂropyr|d|ne 3- car boxam de

s-sB1 AR08 P |lmé di h% {)rf:‘)ytrzl?%# LML Mld syl

d&hgak@pgrzdnman@-d:arwxaxﬁm,hylsulfonyl) benzyl] -1

2- di hydropyri di ne- 3- car boxam de, 2- |m
SrehierRozy I BInPTET by T%%W%Wﬁ/ng) B%%lf drory) DEy1I-1, 2-
d%lgm%gma%e%%g% se, 5-chloro-I-

Ffo-4- (nmeth Isulfonxﬂésbenz yl] -2-imno-I, 2-
5dﬁhﬁ@ﬁ@p9rﬁarﬁblgr©a4b6¥%h¢ ul reenzyl] -2-imino-1, 2~

| d%%gghlo rlgingigeégy%éggﬁggecarbonyl] benzyl

opyTr 1 di ne- 3- car boxami de,
550&hb@b91#{3ﬁ2hbhk@¥@~E(méthqumfnbWQH@anyﬁﬂhgﬂle} ~2-imino-
ri di ne-3-carboxam de, 1- [3-

1c§nﬁﬁ8¥§F88ﬁ§F§lH% gﬁ? REEHRAS” - 5-chl oro-2-i mi no-1 ,

52- h(ib%dnowtbgwﬁo%c&ﬁ ?M@Eﬁo@yi@%éﬂ@lﬂ igviifgro-1, 2~
(met hyl sul fonyl ) benzy
ddhﬁ@ép@ﬁyﬁﬁépﬁe330%3?%%&%h¢@e and 5-chl oro-2-imno-1 -

lt%3 %RﬁgbkgréngP?ngyéﬂlo é%zyl] o-2-imino-1,2-
di hydropyridin car boxam e are exclu or a salt
dilhgdeobyridine-3-carboxamide,

5-chloro-2-imino-1-[3- (methylsulfonyl)benzyl]-1,2-
dihydropyridine-3-carboxamide, and
5-chloro-2-imino-1-(3-morpholin-4-ylbenzyl)-1,2-
dihydropyridine~3-carboxamide are excluded,

or a salt thereof.

2. The compound of claim 1, wherein ring A- is a group

represented by

R1

R4

wherein
R' is as defined in claim 1, and
R* is a halogen atom or an alkyl group optionally having

substituent (s).
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2 . The conpound of claim1 , whereinring A- is a
group represented by wherein RL is as defined in claim

wa2009as24R4 i s a hal ogen atom or an al kyl gr oupCT/JP2009/058434

optionally having substituent (s) .3 . The conpound of
claiml , whereinring A- is a group represented by
wherein RL is as d flne in,claiml , and R4 is a

3héﬂ6@éﬁ”@&QﬂﬁdoP SPWyI 'gPBEFSSBt i onal Iy havi ng
g;igggq;gggh r@@QeB%ntgdabpalogen atomor a C _6
al kyl group.” 4 Thé conpound of claim1 , wherein
rRng A - is a group represented by wherein RL15 is (1)
a| hal ogen atom (2) a Ci -6 al koxy group optionally
xying 1 to 3 hal ogen atonms, or (3) an al kyl group:
onal Iy havi ng substltuent (s) , mis an integer of
2 , and other synbols are as defined in claim1
The conpound of claim4 , whereinring A- is a
gtoup represented by wherein each synbol is as defined
claiml . 6 . A conpound represented by the
f ovhekaiherein ring AO- is an aromatic ring group
hayi ng, at | gast, {4 ent 0 and optionally
fu%ther%%aV|ng §Q£§{F#%§ﬁ?{q5)afaélo I's a group
seRéctedh firamdel) atagr cup ame@rlécszémgef@u@yo%éwé#hﬁl Baving

nléP%ﬁgﬁ% 8ﬁ€§?ﬁfn@n gtéfo?y???cag?gﬁélgptionalIy

rhayd ng rsubsfant W@k ©0%) a, Candahkiyd gnoapteger of 0 to 2
, (2) an al koxycar bonyl am no group,

4. The compound of claim 1, wherein ring A- is a group

represented by

R"

m

s©),R®
wherein
R® is (1) a halogen atom, (2) a Ci-¢ alkoxy group optionally
having 1 to 3 halogen atoms, or (3) an alkyl group optionally
having substituent(s),

m is an integer of 0 to 2, and

other symbols are as defined in claim 1.

5. The compound of claim 4, wherein ring A- is a group

represented by
8(0), R’
wherein each symbol is as deflned in clalm 1.

6. A compound represented by the formula
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(3) an al kyl sulf onylam no group, and (4) an
al kyl car bonyl am no group, and R20 is a hydrogen atom

w@2waliageh atom a cyano group, a hydrocarbon PCDIRR009/058434

optionally having substituent (s) , an acyl group, a
heterocycl®c group optionally having substituent (s) ,
agoan _no oup optionally having substituent (s) , a
XySgr olgHzopt i onal | y having a substituent, or a
nmer clapt o group optionally having a substituent, or a
salt 7 . 5-Chloro-I- [5-chloro-2-

hylsulfonyp) benzyl] -2-imno-1, 2 -
ropyrl di ne- 3-carboxam de or a salt thereof. 8 .
Csd oro-1- [5-chloro-2- (nmethylsulf inyl) benzyl]
-2-im%o-1, 2 - dihydropyridine-3-carboxanide or a

ﬁﬁg grereof . 5-Chloro-1- [5-fluoro-2-
nef% sul fonyl) benzyl] -2-imno-I, 2 -
epysldnneramahlbomzmgcbanpzhaymng teterlegfst Doe

1%%“" 5 Al Ry a6 CBaF bBanl o B EAPPE (o)

;ﬂhei§o§ gﬂau E%éjﬁdﬁé&lf&ﬁﬁchloro 2- sulfannylbenzyl)
- 2-i m no- | 2 di hy dropérldlne 3- carboxanldesgr a salt

@Heﬁéégougzrepgs@ﬁpéﬁg Y fBechPERel2-~S | wherein R*® is
a£%1 nﬁ%ﬁbdhﬁtroﬁgh Q%H%Xhﬁlng hé@éf%b&@llc group

2- ydropyri di ne- 3-car boxam de or a salt™ thereof. "13.
O@tprcumhlg/ tlviihg colvptdndent (8) ai and oris hen compaisil of 0 to

f claim6 . 14. A pharmaceutical agent conprising the '
conpound of claim1 or a prodrug thereof, or the
conpound ik velaabeng lamiaopgedugg t hereof. 15. The
ggarnaceutlcal agent of claim14, which is a D

r o e ptdrs U CRYSRTLFO Qéouﬁhea%%arnaceutlcal agent

g{ Céralémk%ca%b@lwaﬁu% ggsnb, fekhqthe prophyl axis or

reat ment “of |ower urinary tract di seases . 17. A
Rreth@daf@ydltcr&erpratmyl axibe logery eapwent 6fapeweroup, a
1 dinﬁl%ﬁc{ Sbteoﬁlf‘ oaﬁs%%%?_%nlaﬂlg HBOTRL - sWOL L0 COIPILSESan 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,

or a salt thereof.

7. 5-Chloro-1-[5-chloro-2-(methylsulfonyl)benzyl]-2-imino-1,2-

dihydropyridine~3-carboxamide or a salt thereof.

8. 5-Chloro-1-[5-chloro-2-(methylsulfinyl)benzyl]-2-imino-1,2-

dihydropyridine-3-carboxamide or a salt thereof.

9. 5-Chloro-1-[5-fluoro-2-(methylsulfonyl)benzyl]-2-imino-1,2-

dihydropyridine-3-carboxamide or a salt thereof.

10. 5-Chloro-1-[2-(ethylsulfonyl)-5-fluorobenzyl]-2-imino-1,2-

183



10

15

20

25

30

effective amount of conmpound of claim1l or a prodrug
t hereof, or the conpound of claim®6 or a prodrug

wWo b@vasf24i 0 the mammual . 18. Use of the conmpounPlCDiP2009/058434

claim1 or a prodrug thereof, or the conpound of claim
dLhyrdmgyrddring -Bhepebbxtnideherpaodatt i trevfofin agent
for the prophylaxis or treatnent of |ower urinary
tract di seases.

11. 5-Chloro-1-(5-chloro—-2-sulfamoylbenzyl)-2-imino-1,2-

dihydropyridine-3-carboxamide or a salt thereof.

12. 5-Chloro-1-[5-chloro-2-(2-oxopyrrolidin-1l-yl)benzyl]-2-

imino-1,2-dihydropyridine-3~carboxamide or a salt thereof.

13. A prodrug of the compound of claim 1 or the compound of

claim 6.

14. A pharmaceutical agent comprising the compound of claim 1
or a prodrug thereof, or the compound of claim 6 or a prodrug

thereof.

15. The pharmaceutical agent of claim 14, which is oup

adrenoceptor antagonist.

16. The pharmaceutical agent of claim 14, which is an agent
for the prophylaxis or treatment of lower urinary tract

diseases.

17. A method for the prophylaxis or treatment of lower urinary
tract diseases in a mammal, which comprises administering an
effective amount of compound of claim 1 or a prodrug thereof,

or the compound of claim 6 or a prodrug thereof to the mammal.

18. Use of the compound of claim 1 or a prodrug thereof, or
the compound of claim 6 or a prodrug thereof for the
production of an agent for the prophylaxis or treatment of

lower urinary tract diseases.
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