WO 2009/ 131245PCT/ JP2009/ 058434 DESCRI PTI ON | M NOPYRI DI NE DERI VATI VES AND
USE THEREOF Technical Field [0001] The present invention relates to
an i m nopyoi2esns1risri vati ve having a superior sel ectivepamathinensugi C
receptor (hereinafter to be sinply also referred to as an an receptor)

ant agoni stic action and useful as aEsgendriow the prophylaxis io or
treatnment of a lower urinary tract -disease and the |like, and a screening
met hod for a conpounEMHQQPﬁéI%ﬁﬁﬁuPQﬁﬁYﬁ%ﬁ%ﬁ%:AN@bEEFoF HEREQBoni stic acti on.
[0002] (Background of the Invention) 15al Adrenergic receptors are wdely
distributed in the cardiovascul ar system |lower urinary tracts and the

| i ke, andTephalivedl Fhedginpat hetic nerve response activities. Since the

rel ati ons iB it h pat hol ogi es such as hypertension, cardiac hypertrophy and
dysuria’h 9 8£ln suggested, al receptors have 20 attracted attention for
some time, and mRBypatbenpt snhanelideersmdes tw develdmoplyeridgest i ¢ drugs.
In recent years, it has been clarified that al blockers are effective for
dysuri a a§§@ewatéﬁewhﬁﬁlﬁgnﬁgﬁuB?E%Q%Iﬁ%;?ﬁﬁkﬂqrQHNﬁg%%ﬁﬁﬁgl FRF6 th

the markel@plilhyele! %8f beCLABEY VALLSLASLEDAke heen, 86, crandecbagal n

(non- paten ocune receptor gene was cloned fromthe
| at e 1980&ntagbheSéaplyCIQQOSanén@S@ﬁ@lpﬁ%S§hc%9Qﬁttﬂﬁﬁﬂ?h@uﬁF§@@§l§Fl§n1 am

and ai D has been.cl arifie g et -l hagy heengerfirnmed to
express’i 7% a%ﬁﬁﬁggfnt © |gs$§gggu%% gﬁbesséi brain, “spinal cord,

gastroi nt gsld Balscteagt ngbhadded, £kt dé]ecy’or@glﬁlﬂd’leldwlb@ aVhiche admenergic
physi ol ogi cal function of an1rece£tor has not been el uci dated, au, receptor
ant agoni s L& SRR OBr GRTAE P ASF4FeBEFLOWr ugs for various di seases since t hey

are | ocal ijzgd 3nde|y 35A greater distribution of an receptors in the
bl adder, 2 09/ 131245PCT/ JP20091058434 par asynpat heti c nerve nucl eus of
t he sacralB@@ﬁ@rO@@@-Pﬁethﬁkén§§n§éﬁﬁbred to ot her subtypes has been

conf I 11ied_ (non- pat gnt_doeuEnt e 2. 3 LS, suageeting ielianoshnvalverent

in uriné storag a report on-a significant increase 5 in
t he bl addefar@amtalstqulamd sweem,ngbeevouwdamltmcw @ncb Yosodkéar Abbse

(non- pat ent unent 4 R orts_have doc at EXpLessi on
anount of %ﬂV%i¥ S&ﬁﬁﬁ%ﬁﬁEFgaggg ?nr?%%o%?a oqgﬁ%% pgﬁggntéﬂand BPS
model ani r@1a(t!1%s@ﬁtpewlt%O%amauag%anau@h a$ meyﬁaé:amtmmsmsodaerdm at ed

I () fromBPS patients may show a pronoted contractile function via al

receptor (maremato@ity doCURMPULLR ARE Paen| pregeEiRG SUgdESEPYGTS §|ble
| nvol vepent, %c%récp%]tQ:én%ﬁ%t %reé%és{%ﬁqe' Nahfembh paeieterigt 4 Neapatdudogy

of BPH " Fromthe foregoing, an al receptor antagonist is prom sing as an
agent for ndue t5>pkn@ﬂymaxmsr@pemteatdengsgf B I tuiassy titad@sdi sease
and the “lg%n clarified that ay blockers are effective for dysuria
associated with benign prostatic hypertrophy (BPH). Coupled
with the marketability thereof, extensive interests have been
25 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, oip receptor has been

confirmed to express in a number of tissues such as blood

39 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.

35 A greater distribution of aip receptors in the bladder,
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As exanpl es of the conpound showi ng an an receptor antagonistic action,
non- pat ent docunent 8 descri bes a conpound represented gé[ft he fornmula 20

[0003] [VWOGYY*15%&nt docunent 1 describes a conmpound r EpTEBHNYER4Y t he
formula 25 [0005] O F O [0006] WO 2009/ 131245PCT/ JP2009/ 058434 pat ent
docunent 2pdessymbeshat conpatre mepreesentfedHay skieafllocouwbda EAA0Zhe like

NYON tiH 100 5 [0008 t ent cunent 3 describes  a caonpound represented
by The f or Bl STBRIRT 0 S8 TOCIOT AP . GeeenEotgd anent |9o0sBEEFBbe. a

compound r gpegsent £d byst hec Higd MU dA8EY strong involvement in urine

storage. In fact, there is a report on a significant increase

5 in the bladder capacity and the single voided volume in dip
knockout mouse (non-patent document 4). Recent reports have
documented that the expression amount of oip receptor mRNA
increases in the bladder of BPH patients and BPH model animal
(non-patent documents 5 and 6), the bladder muscle isolated

10 from BPH patients may show a promoted contractile function via
oip receptor (non-patent document 7) and the like, thus
suggesting a possible involvement of an aip receptor expressed
in the bladder in the pathology of BPH. From the foregoing, an
oip receptor antagonist is promising as an agent for the

15 prophylaxis or treatment of a lower urinary tract disease 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

20 [0003]

o N

N/\\/N\w)

o

o0

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

25 [0005]

o

N '
N/\,N\/’ F
Q
[0006]



/5 [0012] [0013] In addition, as imnopyridine derivatives, those
described in patent docunents 4 to 7 and non-patent docunents 10 to 32 are

known. 20wDQOdvA31245 Pat ent docunent 8 descri bes conpounEzosemsiesent ed
by .the foLmulas [0015] o [0016] Citation List Patent Literature [ 0017]

pat ent docpumestit IJdoMBRR{104012 st ipatent caRpHABAT r&: 66, Rajent
docunent 3; W00/ 04027 patent docunent 4. 2637 patent docunent 5:

EP47977 pat®ftifcument 6: 90106377 I's patent document 7: JP- B- 48- 40544
pat ent docpggni 8: W08/ 050732 Non-Patent Literature [0018] non-patent

docunent 1: Ya Zasshi 126, 187-198, 2006 20 non-patent document 2:
Mol ecul ar Bralﬁ/g’ dsedrch CB3 254- 261, 1999 non-patent docunent 3: J. Urol.

160: 937- 945 N 998 rMdH-gat et docunent 4: J. Urol. 174: 370-4.,-2005
PCT/JP2008434 5: @ll 170: 649-653. , 2003
5 [0008]

patent document 3 describes a compound represented by the
formula

10009]
Gy
O L\,wa/\N
A L0
07 "N” S
H
10 [0010]

and non-patent document 9 describes a compound represented by
the formula

[0011]
0/
HO. ]
o g
A
° Y
15 [0012]
[0013]

In addition, as iminopyridine derivatives, those
described in patent documents 4 to 7 and non-patent documents
10 to 32 are known.
20 [0014]
Patent document 8 describes compounds represented by the
formulas

[(0015]
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o I N NH i N NH
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d Y , oH ,
C‘TI‘LNH‘ ™ \EITL ™
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20 non-patent docunent 17: Latvijas PSR Zinatnu Akadem jas Vestis, Kimjas
Serija (1985) gé% 200 5 non-patent docunent 18: non-patent docunent 19:
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21: 82(2), 82-6 non- patent docunent 22: 30 non-patent docunent 23: (1976),
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non- pat ent docunment 29: Chem cal & Pharmaceutical Bulletin (1969), 17(11),
2209- 16 non-patent docunent 30: Chem cal & Pharmaceutical Bulletin /o
(1966), IMMO8Pey/BHAU56 non- pat ent docunent 31: Dokl ady AkadEmPr00d)assd34$SSSR
(1949), 66, 647-50 non-patent docunent 32: Ann. (1925), 443, 272-309

Summery of,ohhgat BNentbehné B [ PP1%Ye R priaserudmctrien (aoms) | 01pI by} de a
conpound useful as an agent for the prophylaxis or treatnent of a | ower
urinary tpPéeét3di sease and the like. [0020] 20The present inventors have

conduct ed_i_nt ensj ' i $h Vi t JmEnigoened sirkdatien] and
found that™a §%%%§n§5§%%§%2e%}% éd%ﬁ{%leh%o?@rrﬁﬁ% [oozf] H, le£|(|) R 25

[ 0022] whereDpgahhg AL973%) an(BPomat8X2+13 ng group having at | east one
substituent R and optional]y,further hawing.,.s tit ; is a group
sel ect edl PPBﬁP%ge’(‘E) ﬁc‘d?‘%%%) %%pr%%%%"fa cﬁ/tb%/q-tkheg&sedr r%u%f&%&g'l %}8)" Laherein R3
is a WO 20094331245P6J1 520094 DHBA3K fy)dr aggesv cat om  a hydr ocar bon group

optionally having substituent(s) or an am no _group opt,i onal_ly._having
substi t uepPfspatand ﬁopgmgﬂtiéQéd%peQﬁcq}tq)Qﬁarmace 1051 Bu&le%ln

(1969), 17(11), 2208-16
non-patent docﬁment 30: Chemical & Pharmaceutical Bulletin
10 (1966), 14(8), 861-6
non-patent document 31: Doklady Akademii Nauk SSSR (1949), 66,
647-50
non-patent document 32: Ann. (1925), 443, 272-309
Summary of the Invention
15 [0019]

The present invention aims to provide a compound useful
as an agent 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
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(2) a non-aromatic nitrogen-containing heterocyclic group s optionally

havi ng substituent(s), (3) a carbanoyl group optionally having
substit uenD(2809/131444) an anmi no group substituted by car baowyb20pbisasnal |y
havi ng substituent(s), (5) an al koxycarbonyl group, and /a (6) an al kyl

group subﬁ%&g&gg Doy H XY r ARG ig&c@ﬁbﬁk@_@@ﬂl&yoﬁhv&n@m ogen atom a
cyano group, a hydrocarbon ‘group optionally having substituent(s), an acyl
group, a hebstbeyett s lgrauEbRMGMIIEP WaPPrg 05384y PagaRgs), an ani no
group optionally having s tit. + ydroxy +ios 2group optionally

havi ng a %ﬁ]ﬁg T lﬁ%’?\‘?!&o’r agpd?reé cl;%gbrﬁ E%Otfgqegpg)i onal l'y %avi ng a substituent
(herei naf tey &onbe-abdmeni @tred msyeompodred niing) hetegocycdalt grAvPeof has an

au adrenergi ¢ receptor antagqnistic action based on its specific chemcal
struct Ut eOPBASRALOY RREHH FY 'lntdferi%n(téss) 'have conpl eted the present

i nvention 3| 0923} - hese¢di Yo dpteigpiagenthaviventsubstiehahessto [1] a
conpound represented by the fornula [0024] 25RI [0 2??]9 wher el n ring A- is
an aromat () r BRgaHEeR PI PRIVE NIt EHRd S IR tﬁ?né‘%yof}?%ﬂgl ly

further having. jtuent(s), 30 RL is a group selected from WO
2009/ 1312%3’5%%?%%%%&%8’58434 (1) a group represented by the formul a
- S(0) nR3 wber ennaRBokgcarihymly bgenour orgnda hydr ocar bon group optional Iy
havi ng su ituent(s) or an am no..gr.ou t. i ng substituent(s),
and n % E%SI ﬁPe@igy%fgﬁoT% %&%tj(%tea&r%%ﬁ-ﬂa}r)%%c%% r ogen- cont ai ni ng
het er ocyck? c; groupyoddeanaldam havinag csebs titbment( syano(8yoapcaz banoyl group
optional | %/1 havi ng substituent(s), _(4) an amn r.q_;j%r%‘ubzti tuted Ry
car banoy| RYBEPEAEPPY BEIFRCREBTF HhiemTs)nd /%ﬂ{%‘)l : Roxy &&r BGXY1 gr oup,
and (6) a?;r%hﬁ_ﬁy' 20RQHR-SUPST L £ U BSuD Yot oxLy and iRy issnathydreoges)at om a
hal ogen atom ~a cyano group, a .
an amino group optionally having substituent(s), a hydroxy
15 group optionally having a substituent, or a mercapto group
optionally having a substituent (hereinafter to be abbreviated
as compound (I)),
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
R2
| ~ NH,
N NH 0

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



hydr ocar bon group optionally having substituent(s), an acyl group, a

het erocyclic group optionally having substituent(s), /5 an am no group
opt i onal lwohaw/mg4substi tuent (s), a hydroxy group opti omalrlip2dosvisasy a
substituent, or a mercapto group optionally having a substituent, provided
é -hﬁt OI5-chl o](:jb d- cﬁﬁelhzé gfémﬁé%érm@'dm)ysUﬂhfeowlr}nlaaazyé}(OXnR%wml@ré,l%- R20is a

i hydropyrj di ne- 3- car boxam de
5- chl or o- 1 ﬁr%r?qerhyﬂ Ty -2 HERARHONA PEERPY PPEAORATAB- haping

di hydr opyrglbger Bn&af boxain dey RbRY lgroup optionall n

3-{[3-(am nocar bony1l) - 5-chl or b- 2-i m nopyridin-1 211? yITn%thyIIbenzoate
25 1-[ 3- (aw%w?w"y{s)bemlp 5.sc Rnodst2gem nd- 0, 2o 2,

di hydropyrj
5- Chlorgvl ?4 ch %$§£§9%ﬁﬂkﬁ%ﬁgﬁp onyFfBgﬁ%?iPQZhﬁﬁsrgcxc%lc group
d|hydropyr®ph1mnéﬂlyuﬁnn&ng @@bstltuent

5-chl or o- 2- nlno IsuI n I nz 1
dlhydropyrf - %9§£§pg%£§ ]y %n%qﬁ % Llng substltuent( ),

5-chl or o- 2(4¥ndﬁ)émiﬁbf@ﬁdﬁ%X%UQBQE%bHEHSBbf@B%béﬁ@?ZYéitﬂogally hav1ng
di hydr opyri di ne- 3- car boxam de,
5- chl or o- 1$$@§§%ﬂ%ﬁ%ﬁhﬁ(methylsulfonyl)benzyl] 2-inino-1,2-

di hydr opyr

5- chlo%@ 1L?%Q§hﬁ%§%€ - y é n87cargonyl]benzyl} 2-imno- WO
2009/ 131246PCH1 F&BQ@/ 0}3:8>4®4 Ssztdrtluyddopyr heltinexg; candoxani de,
5-chl oro- %g[%scgl % gélsulf benayl -2-imno-1, 2-

di hydr opyri di ne<3: F59%R en atom, ‘a cyano group, a

1-[ 3- (anlﬁqgﬁmhﬂnyiﬁriﬂﬁh@ﬂb@b@@ﬁﬁlly5hébhﬁ@osabbﬂlﬂ@eﬂt?s S an acyl
di hydr opyri di ne- 3- car boxani de,
5- chl or o- 25 FH%ro-21 eEenastisypLSuPFSHY| PBERSYallY, baving substituent (s),

di hydr oy rd:fi 4g3s pedenaan
5-chl or o- 2- |nlﬁb 1%%§Q§§rpholpﬁ 49y ﬁgﬁ?g fubsgltuent( )» & hydroxy

d|hydropyrgqﬁqﬁaQpﬁmﬂﬂaiéynhdglageaeﬁ@b&d@duenb,ooraasméic&ﬁﬁmegﬂqup [2] the

conpound Qgﬁgggyﬁﬁggg%lgnggbg%kﬁf Pgfeln ring A-'is a group represented

by [0026] Rl wherein as defined in the above-nentioned
[1], and Rkdwldediaddmegen atom or an al kyl group optionally having

substl (U (5)2i20 L3 L0e compound of heaboy Tent | ned, 1], wherein

20 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,

25 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-

30 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,

35 S5-chloro-1-{3-chloro-5-[ (methylamino)carbonyl]lbenzyl}-2-imino-

8



Rl R4 [0029] 25wherein Rl is as defined in the above-nentioned [1], and R4
is a halogen atomor an al kyl group optionally having WD

2009/ 1312%6RUM/13P2609/ 058434 substituent(s), and R2 is achapmgenssatom or a
Cl-6 al kyl, group; [4] the conpound of the above-nentioned [1], wherein

ring A-is a,graiupybeppeseat ed-bycdrdd83dlqe, [0031] wherein R15 is (1) a
a_Cl-6 al koxy group optionally o having 1 to 3 hal ogen

hal ogen atom (2 1 .
atoms, or nghiﬁ%arkyizg?%$@FQﬁﬁTQﬁﬁﬂﬁ%}QH%ﬁQQy%%hﬁﬂAYQdeﬁt@@)nOﬁﬂbQ—ap

i nteger of 4On{8rdpyandiQiher.s S e as defined in the above-nentioned
[1]; [5] the compound of the above-nentioned [4], wherein ring A- 15 is a

group représéﬁréémbwo?ﬁme@yEX{ﬁﬁﬁhHdnmhﬁgzyl]—5—chloro—2—imino-1,2—

5 dihydropyridine-3-carboxamide,
5—chloro-2—imino—l—[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,

10 or a salt thereof;

[2] the compound of the above-mentioned [11, wherein ring A-

"1is a group represented by
[0026] '

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



wherein each synbol is as defined in the above-nentioned [1]; 20 [6] a
conpound represented by the fornmula .[0034] R2NH2 NH R [ 0035] wherein 25
ring 2=1-wo0@n3gz4emati c ring group having at |east onePCWIP2009/058434

2009/ 131245PCT/ JP2009/ 058434 substituent Rn and optionally further having
substituent(éh Bl +i,8n@ (gyoupngel ected from (1) a group represented by the
formula --S(0) Eg ereln IS a non-aromatic nitrogen-containing

het er ocycRf clgraoup1®gspt isdeal IoF Rafingadlibst P¥OeRt (s), and n is an integer
of 0to 2 ( an_al koxyc I an u yham no
group, ané4] %% 830%9@§|%éS%On;¥g%?k§Qg?%ﬁ%?ﬂ§ﬁ‘%hd W%Egggﬁhi%ﬁggen atom
a haIogenlgt@ngr@upyﬁ@pm@wémwedab%ydrocarbon group optionally having
substituent(s an acyl group, a heterocyclic group optionally having
substit%eﬁ9%§§3 an am no group optionally having substituent(s), a hydroxy
group optionally having a substituent, or a mercapto group 15 optionally
havi ng a substi i i
conmpound 5 ;
5-chl oro- %N)%‘
-carboxanlde or a-s Ié hereof ; 20 [ 8]

5-chl oro-1-[ 5- chlor-( ) t hyl sul fi nyl)benzyl]-2-imnol, 2-di hydropyridi ne-3
- car boxam d % a salt thereof; [9]

5-chl oro- ioﬁg | uor o- 2- (nethylsulfonyl)benzyl] 2-imnol, 2-di hydropyri di ne-3
- car boxamygle@ina salt thereof; [ 10]

5-chl oro- 1- 42 (et hyl sul fonyl) - quorobenzyl] e 11
1, 2- di hydROpyirS dilie 23 hedrB6Ramitad of 24 @a@tﬁtﬁék%%Y ngﬁHJOP ionatLy

5-chl or,p- %_§ ghgoEB R LLRS QHYAQ@H%Y 3y1i0-d11271 group optionally

d|hydropyr| car boxam e or al t t%ereof
having substituent(s),

m is an integer of 0 to 2, and

other symbols are as defined in the above-mentioned [1];

[5] the compound of the above-mentioned [4], wherein ring A-
15 is a group represented by

[0032]

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 | S NH,
N NH
‘Illi/] ’
R10
[0035]
wherein

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

10



[12] 5-chl or0-1-[5-chl oro-2-(2-oxopyrrolidin-I-yl)benzyl]-2-

i m no-1, 2-di hydropyri di ne- 3-carboxam de or a salt thereof; 30 [13] a
prodrug oVoth@/opound of the above-nentioned [1] or tireTaPIOYOFEA340f t he
above-nentioned [6]; [14] a pharmaceutical agent conprising the conpound

of the abqygswertiarefi Lhdobpaibhadlygrtbenesf having heussnpawndt of) t he
above-nentioned [6] or a prodrug thereof; 35 [15] the pharnaceutical agent

of the ab@ﬁ%iﬁpﬁtM§@@@ Eedecteghif&Rm s al p adrenoceptor antagonist; [16]
the phar mgeut] 6al,,3980L 01 ohbEa Avendrealianes [ xhiglros pamoagent f or

the prop xi's“or ‘treatnment of |lower urinary trac i seases; 5 [17] a
met hod f o e -prophyiaxhstoogéneatmentinbig | losweragydidry ancae di seases in

a mamal , which nprises admnjisterin n ef fecti ve anpunt nd of
t he abo@eppﬁéﬁpﬁgngRFY?ngrSn%ﬁ#b%?%%t?%g%é%R% %nl%rﬁ§igﬁﬁéﬁﬁﬁgog?%3%§
above-nentj oned [6] or a prodrug thereof to the mammal; /o [18] use of the

conpound of the above-nentioned [1] or a prodrug thereof, or the conpound
of the abo\?e- mEnEilEREYCREEPOBY lampRodetig™ ® her eof for the production of an

agent for the _pr i f r urinary tract diseases; and
the Iike. V% ﬁgb%ﬁ?§g§§3goéggééﬁﬁ%Ps?%%giH%gﬁ?ion [0036] The conpound (1)

of the presintan @ngﬂbambpaslam$upegr©upse&@étive al p adrenal i ne receptor
reat ottt Tt 4 1DUSI B0 BTy Or ber oGP Eoacarang PRACT TRES Fo08
(Det ai | ed HRRs@daptoan gebubhepknvaal L pnhaFieg pseseint tienterd)i orar sa@xpl ai ned
in detail in the follow ng. 25 [0038] In the formla (I %%%:eé%?:sf t he
"aromatic QﬁQR?rg@oﬁﬁteépcﬁﬁélcagéﬁﬁPlEpF?ﬂ@abi%UE?Y%RéréPQﬁ A ggéi il
substituent, Ry;no group optionally having substituent(s), a hydroxy
group optionally having a substituent, or a mercapto group
15 optionally having a substituent,
or a salt thereof (hereinafter to be abbreviated as compound
(I7)): :
[7] 5—chloro-1—[5—chloro~2—(methylsulfonyl)benzyl]—2—imino—
1, 2-dihydropyridine-3-carboxamide or a salt thereof;
20 [8] 5—chloro—l—[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—
25 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;
30 [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;

35 [15] the pharmaceutical agent of the above-mentioned [147,

11



and optionally further having substituent(s)" for ring A-include an aryl
group and a 5- or 6-nenbered aromatic 30 heterocyclic group. Exanples of
the aryl group include C6-14 aryl groups such as phenyl, 1- or 2-naphthyl,
1-or 2-anthryl and the |ike. Exanples of the 5- or 6-nenbered aromatic
het erocyclic group include a 5- or 6-nenbered aromatic heterocyclic group
35 containing, Kaat-1Pqg carbon atons, 1 to 4 hetero atons selected WO
2009/ 131245PGTEL] P2009/ 88848 dntem 2atagerbyfen atom a sul fur atom and an

oxygen atomy(§. dne St Hacdieny! agBye réd ¥ne axazetydntisxazohyl,
thiazolyl, isothiazolyl, imdazol y?, pyrazolyl, 1,2, 3-oxadi azgl %I , 1,2, 4-
oxadi azol ylwhith3ia- axafiestoltvs, thar REeBRHLaxi 5205, FRraldieolof lovet

1,2, 4-thi aqjle&gg:;gl rracd f-dddisadi.azol yl, 1,2, 3-triazolyl, 1,2,4-triazolyl,
tetrazolyl, pyridyl, pyridazinyl, pgri m di nyl, pyrazinyl, triazinyl etc.).
The " ar ommtild Ir Bngegredipfori $her BEEPRVIS OF. FAAFPFNyrdugo"Farti cul arly

prefer abl y phonvl. :10cd W3ases in o MEmALORRLES Ebf-@aup” has at | east
one substituent and optionally further has substi tuenttg_‘?). is a group

Ri
sel ect ed frasminitFeaing cup sfdprEiEnt P (He CPBPRUPA 25(FREPRKETein R3 is
a 15 hydrogen,alom, fvar acarbangr ok onti onathy Baigaghewasthsuent (s) or

an am no group optionally having substituent(s), and nis an _integer of O
to 2, (2) abavenmenbhenéed [filt osgenpeedted ihegerét BPokYR 1T ™Gl dup optional |y
havi ng sybet.if.u (8}, gaphamoy | 1 QUR-ARt hed@l 1y Raviang

substi tulgnt[zls%], %g%4§%a%g%r§1‘(o%?§ogpoup substa} t ut edebé car bamoyl optionally

havi ng substriddrent £83reof,5)omarnrhgl kexyewrbaiythgr sbpreampti{cgrdahchl /Y|

group substituted by 0040%uction ofEXANBLES: Ofort R@e' hydrocar bon
group” of t%e“@%&?o%@%’g%oﬁ?(éoéﬁgh%p%on‘éﬁ|ly°nh§vi ng s{gjbstitouent(s)" for R3

i ncl ude a ghaiphydextychi ¢ tepdmesdr bénlgroupiyiasgy, tapky|disgagenyl , al kynyl,
cycl oal kyl cﬁxqzlth’e %E%kyl etc.). O these, a chain or cyclic 30 hydrocarbon
0 ¢

a
group havi nagn arbon atons and the like are preferable.

Exanpl esisofadvmtabkypls | Btfente o®atbealkyéniieory. , net hyl, ethyl, propyl,
i sopropyl, g&(ayé , Isobutyl, sec-butyl, tertbutyl, pentyl, hexyl etc.) and
the like. 3 adples of the al kenyl include 02-6 al kenyl (e.g., vinyl,
The compound (I) of the 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
20 urinary tract disease and the like.
[0037]
(Detailed Description of the Invention)
The present invention is explained in detail in the

following.
25 [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

30 heterocyclic group.

Examples of the aryl group include Ce1q4 aryl groups such
as phenyl, 1~ or 2-naphthyl, 1- or 2-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

Lo
(€]

12



WO 2009/ 131245PCT/ JP2009/ 058434 al lyl, isopropenyl, 1-butenyl, 2-butenyl,
3-but enyl, 2-nethyl 2-propenyl, 1-nethyl-2-propenyl, 2-nethyl-I-propenyl
etc.) andwoheodiskas Exanpl es of the al kynyl i ncl ede/Jeogomsikynyl
(e.g., ethynyl, propargyl, 1-butynyl, 2-butynyl, 3-butynyl, 1-hexynyl etc.)
and the |ifkem-a nitrofXamptes, of duiefuydaal kid ianclougegef3atomydkogl kyl
(e.g., cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cl oheptyl etc.)
and the If%éylloékéﬁ%Y%s Eyr¥?k¥%ﬂqﬂx4%ﬂﬁ¥ﬁka%ﬁ&%ﬁ?éiﬁgv F§.6?9E§ﬁenyl, 1-
napht hyl , ,2- yli 2501 gheswy) p@rdiphanylylo, 3ddkiaphanryhyl, 2;apthryl
etc.) andlgﬁgﬁ??kg.b ot Exa&%legxg? thg%éralkyl i ncl ude 0%—16 aral kyl

(e.g., phemwHi@zobyal k¥l 3stcoragidmenzyd, Pharail,, ldi2pRehpiaeiaygPrlyis

2, 2-di phenylet hyl . _3-phe pr | 44 e yl 1 5 =p I tyl and the
li ke; n%pﬁfhyffégiggégﬁ9F§%UcﬁP%%4fﬁxhapq¥%§%@ﬁtﬁy?f32?%g§ﬁ?%§}ﬁethyl and
the |ike; 1dpphenyla€d1l¢lal kgkretolylandytchdyli keyrfe41ihy20Weeminhdinyl,
"hydrocarbon group” is. alkyl, al kenyl or alkynyl, it is optionally
substitut@ﬂrﬁﬁlﬁyﬁo 8TiaBstvl Leht s sel ect ed from (1) a hal ogen atom (e.g.,

fluorine atom rghl OLi-BR- 8L M1 HE OFi Ao Al 08 pi&Lk NEpBE GMELG. hry25ctdhp,
nitro, (3) cyano, (4) hydroxy, 5) 01-6 al koxy optionally having 1 to 3
hal ogen abemtitelgrlyfpusfenedhy oPheht ori ne atom bronine atom i odine

at on ge.qoo %8 nmet hoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy,
secbut %y, pé yloxy, hexyl oxy, fluoronethoxy etc.), (6) C6_14 aryl oxy
(e.g., phenyl cxyhenaphthgtbxyreng.Jroup” hiF)at)7-<6 tacalek pubef itaegt, R

benzyl oxy, phenet hyl , di phenyl net hyl oxy., 1-napht hyl net hyl oxy,
2-naphthyPﬁ€tﬁ?F6?é?8§§ §P§Eg?5h%%§l%%%@?%&@%nﬁéﬁhenylpropyloxy,
4-phenyl butyl cxy! Bs a W2 289 HhFA4RPEHkP2009/ 058434 phenyl pent yl oxy

etc.), (8) nercapto, (9) Cl1-6 alkylthio optionally_having 1 to 3 hal ogen
atoms (e.dl) #© Q@Pilﬁerapéﬁﬁeﬁﬁﬁér?%e%&? oh? LB Hhi 'n%(%?tngr%'] Wf?%g‘?lrfé Bt dm 2

(2,91 %, SN B Aegamipen ol omammpin eniine
hexyl t hi o sefost)ituent (s) or an amino group optionally having
substituent(s), and n is an integer of 0 to 2,
(2) a non-aromatic nitrogen-containing heterocyclic group
optionally having substituent(s),
20 (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.
25 [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

30 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.

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

13



(10) C6-14 arylthio (e.g., phenylthio, naphthylthio etc.), (11) Cr-16
aral kylthio (e.g., benzylthio, phenethylthio, 10 di phenyl nethylthio,

1- napht hywoebdwiBifaso, 2- napht hyl et hyl t hi o, 2, 2- di phenylpethytioivs434

3- phenyl propyl t hi o, 4-phenyl butylthi o, 5-phenylpentylthio etc.), (12)
am no, élBylnDime@op&ﬁm%tr@y(le R—purRhiyl, am-xaateﬁ_t/my' amhopngic. ),
7 5 (14) 14 arf/l an _no ., phenyl am no, 1-napht hyl am no,

2- napht hyrgn%%p%%lo %Shkﬁlo-r?o‘@PP@@Yéna|2meéWﬂmltérgpenbén@wam ai0d
etc.), (163nhdirGle. 6 al kyI amno (e.g., dinmethylamno, diethylamno etc.),
(17) di-C6..14 arylamno (e.qg., diphenylamno etc.), 20 (18) di-C7. 46

ar al kyl am no ( e.Exrangfidserndy 1tdre rﬁil‘e'tﬂc/’l) inc( 8k ﬁ@reﬁyllkyl(l?ﬂ)) éllgﬁ

| kyl -carb I t car bon
(oo Beroontt: teollt, PSRN, Bibvpyiost(53; veul boryiornyan)
Cl-6 al koxeytcca)r by | tHee. g ke et hoxycar bonyl et hoxycar bonyl ,

ropoxycar bonyl ,_tert.- but ar bon etc 24) C6-14 aryl oxy- car bonyl
E)e 8 ,yphenoxzc of( the ("Q’Sgloé‘élkb’énéyp UQG @%)CY%l%h]ﬂbhn’cgdg r (27)
mono- C1- 6 ARV ] MRLBYLGBRD eLhykoR

(28) di- Cl@}6 al kylﬂcg?w;rmy (ye g. % I%Et hgggar grmy% §die %%yl

et hyl met hydearbafsy thea ke .35 (29) ©6-14 aryl - carbanoyl (e. g

e e S iy e s e
aryl sul f omadphtt82), Z=-rGaitkhytisul 2+mypheatylyl, 3-biphenylyl, 4-biphenylyl,
2~anthryl etc.) and the like.
Examples of the aralkyl include Ci.i6 aralkyl (e.g.,
phenyl-Cis alkyl such as benzyl, phenethyl, diphenylmethyl,

15 2,2-diphenylethyl, 3-phenylpropyl, 4-phenylbutyl, 5-
phenylpentyl and the like; naphthyl-C;_g alkyl such as 1-
naphthylmethyl, 2-naphthylmethyl and the like; diphenyl-Ci_q
alkyl etc.) and the like.

[0041]

20 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.), |

25 ) nitro,

)

) hydroxy, ,

) Ci-g alkoxy optionally having 1 to 3 halogen atoms (e.g.,
fluorine atom, chlorine atom, bromine atom, iodine atom) (e.g.,

30 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,

.35 2,2-diphenylethyloxy, 3-phenylpropyloxy, 4-phenylbutyloxy, 5-

14



(33) 06-14 arylsulfinyl (e.g., nmethylsulfonyl, (e.g., phenylsulfonyl,
(e.g., nmethylsulfinyl, ethylsulfonyl 1- ethylsulfinyl naphthylsulfinyl,

2- napht hyweubdysyi4set c. ), 10 (34) fornyl am no, (35) POIrAIB2009/058434
al kyl - carbonyl am no (e.g., acetylamno etc.), (36) C6-14 aryl-carbonyl am no
(e.0., begggﬁb?gbﬁgylaﬁphghgyjanlno etc.), (37) A-6

al koxy-car bonyl am no (e.g., nethoxycarbonylam no, 15 ethoxycarbonyl am no,
pr opoxycarBonjrERRRABC but oxycar bonyl amino etc.), (38) Cl-6

al kyl sul f | am n oo M gl q!tg;ﬁymggbb%@yl@gh@o etg.),
(39) CB-lggirgfgug%%§§?%ﬁ$ggé?%#gg%i%ﬂﬁﬁﬁggﬁlfonyIanino,.2-820 (-8
napht hy! stllfiomyhaniaton, 1.chdphkthyl stbfenpiramine etem), iodingsefopi-de-9g-,
al kyl - carbonyl oxy.(e. g..,.-acet ox Lonyl o (41) 3 ;
aryl-caFb8ﬁ§%82§¥%é!g%FQ&5?ﬁ&w % ?%ﬁEBht%fﬁ?é?%%%?%%?%lEP%éj,eQﬁy&%hﬁié)
0l - 6 al koxyopanhamyl, X oyl tigbhoxyaanizonyl, 0xy, 4,25 tetifGxpcabhcyytbsy,
pr opoxycar bonyl oxy, butoxxcarbongloxy etc.), (43) nono-01 5

al kyl - car P&RoYH-5RyO¢ e NgXyLRBERYPESr banoyl ox et hyl car banoyl oxy etc.), (44)
di -01_5 alkyh-earb ( ., GiHmihcar bagpykexi¥hio etc.),
diethylca#gﬁ%ngféﬁy é%%??¥33§3%£5)q%6- 4 arylicggbangyloiz ge.g.,

phenyl car HdiyCexy , arabhy Hyth tar bewmyi depzatichio, (#bpnsthydtiifenber ed
saturated gyclic.am no.optionall i Nl g, id R, 12md one
ni t r ogéf §Féﬁﬁn &@egﬂy%% lﬁfnggI%¥§%Q@§h%%ﬁggggggf02§-s Iecté%£$?§%la °

ni trogen at,emdidheaysekhytltatiom andhany baygeyl Etom (L-ghenypyaurtatlitdiie1- yl ,

5-phenylpentylthio etc.),

(12) amino,
(13) mono—-Ci_g alkylamino (e.g., methylamino, ethylamino etc.),
15 (14) mono-Ce-14 arylamino (e.g., phenylamino, l-naphthylamino,
2-naphthylamino etc.),
(15) mono-Cy-16 aralkylamino (e.g., benzylamino etc.),
(16) di-Ci-¢ alkylamino (e.g., dimethylamino, diethylamino etc.),
(17) di-Cg-14 arylamino (e.g., diphenylamino etc.),
20 (18) di-Cr-16 aralkylamino (e.g., dibenzylamino etc.),
(19) formyl,
(20) Cig¢ alkyl-carbonyl (e.g., acetyl, propionyl etc.),
(21) Cg-14 aryl-carbonyl (e.g., benzoyl, l-naphthoyl, 2-

naphthoyl etc.),

25 (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,

30 (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.),

35 (29) Cg.14a aryl-carbamoyl (e.g., phenylcarbamoyl, 1-

15



WO 2009/ 131245PCT/ JP2009/ 058434 pi peri di no, piperazin-|-yl, norpholino,

t hi onor phol i no, hexahydroazepin-|-yl etc.), (47) a 5- to 10-nenbered
aromat i ¢ Weteswisynisi ¢ group contai ni ng, besides carbon atcwomB200090848r WO
kinds of 1 to 4 5 hetero atons selected froma nitrogen atom a sulfur atom

and an OXyg ﬁtﬁ&@@h(:gaﬁoyﬂ phhepythy Bedbemyl qyr,idyl, 3- pyri dyl

yridyl, qui nol i U|noly , 4-quinolyl, 5- quinol qy
1 |squ|ndB@I C3£|§ &Mlﬁ@l?@nyh (% sHuiHRITRY LS B-Faudui 171 %Mlsuﬂ R ( IyI
2- i ndol yl ndol yl, 10 2-benzot hi azolyl, 2-benzo[b]thienyl,
3- benzo[b]thléhyl 2- benzo[ b] furanyl, 3-benzo[b]furany| etc.), (48) Ci1-3
al kyl enedi(@xy Cgﬂg ary&ﬂd&ﬁan&&ﬁhmy;remh$MQﬂ@@ﬂéﬂVYébclT, (49) C3_7

cycl oal kyl op ut cIo ntyl, 15 cycl ohexyl
cycloheﬁt?@ggﬁgy?saﬁgoPﬁi ?kg %ﬁ g §¥tsn C']YIncgfi)cfltion, when the
above- nent Istzr)ed:l"shmdakgmaﬁm@mnglom@"gls eyttt yiod Uyt vl y le ity landlfiplyl it is

optlonally substituted 20 by 1 to 5 (preferably 1 to 3) substituents
sel ected ﬁﬁéh]r(l) a hal ogen atom (e.g., fluorine atom chlorine atom

brom ne at iFadi n £155) s (e (B, HHdP1sW1PingMana~ 25 (4) hydroxy,
(5) Ci1-6- a(l%l? x&oolf)t?r}ﬁ y hlg%n ng 192t0@3 rrllgic?;en af oms (e.g., fluorine
atom chl oripi¢hytloml Lhngii né- aﬁphthvbﬁW1£ﬂ@leﬁt%e)g met hoxy, et hoxy,

propoxy, €¥@ 3f 1abutoxy, i sobut oxy, secbut oxy, pentyloxy, hexyl oxy,
f 1 uor orfét h £6) ©6-14 aryloxy (e.g., phenyl oxy, naphthyloxy

gt ch) I(7) :ﬁ%l - @bak&yL@&ybbﬁygambenzgl@x,y awwfmmwﬂ@mc

i phenyl net oxy, 1-naphthyl net hy|] oxy 2 na ht h hyl oxy,

2, 2- di phenyd ‘étﬁ¥+@xﬁry ‘?ﬁ%ﬁ®@¥ﬁ%ﬁgﬂ éﬁV¥ g%§\§f 5- - ‘
phenylpent ROh BlGmine32t68) , nercapto VI)2009/131245PCT/JP2009/058434

(9) C1_6 alkylthio optlonallﬁ having 1 to 3 hal ogen atons 1o fluorine
atom chIoMTHeCht@ﬁﬂk@Kanﬁé Qﬂ@ﬁﬁmF@@|h% Gt orget %Mcar@ﬁﬁYﬁﬁ

o S R A SRR DB STy BBt
etc. ) , e&ﬂQL C6-14 arylthio (e.g. , phenylthio, naphthylthio etc. )
(38) Ci-¢ alkylsulfonylamino (e.g., methylsulfonylamino,
ethylsulfonylamino etc.),
(39) Cg-12 arylsulfonylamino (e.g., phenylsulfonylamino, 2-
20 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,
25 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.),
30 (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,

35 a sulfur atom and an oxygen atom (e.g., pyrrolidin-l1-yl,
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(11) C7-16 aralkylthio (e. g. , benzylthio, phenethylthio,

di phenyl net hyl t hi o, 1-napht hyl net hyl t hi o, 2-napht hyl nmet hylt hi o,

2, 2- di phewgl2eddmpiizsbi o, 3- phenyl propyl t hi o, 4-phenyl but ylPCHiI®2002/(38434

5- phenyl pentylthio etc. ) , (12) amno, (13) nono-Cl-6 alkylam no (e.g. ,
met hyl ar apaperethybanphpeet £in}l+yl( Id) rpRuiords- I iamdr@Rolancs. 9.

phenyl am no, napht hyl am no ag?thylanlno etc. ), 15 (15) nono-C7-16
aralkyIanpﬁﬁa%¥dr@aZepb@n%yY%n?%% , (16) di-Cl_6 alkylanino (e. 9. ,
di et hyl anyng, adiet byl @mﬁ&n@éﬁed)aﬁé@tﬂ& Bk Aot amng

di phenyl am no etc. ) , (18) -C7-16 aral kyl am no.” g. d|b nzylaﬁlno etc.
) (19) rentigining, (heylﬁﬁSGC@xmgm %@ﬁ@bnyHM(@m?gwo h%m@ﬁybf @r@p|ényl

mapht hoyt DEEELY) SEpH5) BLLLAEES PR 4% Gu0ad B L & SEaPtng P

nethoxycaabongygeathbmmcaeb@nylz ﬁﬁhqnyﬂuanﬂhﬂmmyw,,Zbgwtaﬂyﬂoxyearbonyl
Xy, carbo etc. )

t b
?2%) carb8¥%§é§l’(§6yy %%ﬁar%dﬂb&?o ga‘ﬁﬁﬁﬁﬂéggnoﬁéﬁﬁ%Pog rbamoyl ~ (e.
g. , net thQﬁb@@ﬂPYquﬁﬂn@IW{' cperia@é@yln&itﬁd )3-1sdgBhdiy1Gl46
i

al kyl - car banoy|, di met hyl car banoyl ethylcarbanDyI

et hyl met hyﬁ@aﬂba%yfre%clsqqulnombr) Jcsmriplafrlw Zeansedoyl, Geigdolyl,
2L OB 0000 I SAE AT o P ST, g, ) 39 (20
2009/1312@592@&5F@@ﬁ@ﬁ958434b¢ngfb]ﬂdnﬂnyhueun(Mn chlorine atom brom ne
P11 uor ofaehyTsal FERYTEATET Y (3 OB AReE Ty P ey gnediony
phenyl sul &eayl, 1-
(49) C3-7 cycloalkyl (e.g., cyclopropyl, cyclobutyl, cyclopentyl,
15 cyclohexyl, cycloheptyl etc.)
and the like.
[0042]
In addition, when the above-mentioned “hydrocarbon group”
is cycloalkyl, aryl or aralkyl, it is optionally substituted
20 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,
25 (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.),
30 (6) Cg-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.),

35 (8) mercapto,
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5 napht hyl sul fonyl, 2-naphthyl sul fonyl etc.), (32) Cl-6 al kyl sul finyl
(e.g., nmethylsulfinyl, ethylsulfinyl etc.), (33) C6-44 arylsulfinyl (e.g.,
phenyl sulworgéy/13i2z4snapht hyl sul fi nyl, 2-napht hyl sul fi nyl petrar)009/6534§434)

f or myl am no, (35) C1_6 al kyl-carbonylam no (e.g., acetylamno etc.), (36)
C6- 44 aryl¢ 9gardg96n)alladyill‘ﬂ;(hlbeo@t;oh&hkpyhaﬁixm@ 1 napha hoy]lcajémmm:tn(s) e.g.,(37)
Cl-5 alkox - carbonyl am no (e. t hox carbonylanlno

et hoxycar H)éﬁwrd-lﬁen@ Lo sRAREEFS g;% d’onﬂé?-leo ﬁ‘r'bd'r%?]ilgﬁ‘i R&BYc. 42+ 9-¢38)

Cl_6 al kyl@ﬂﬁeﬂ%l%m o1 £ BaromeFBENYhS Y, f%ﬂmd}@m&mﬁ@guow&@mﬁo,
etc.), C6- 44 ar yl'sul fonyl am no (e.g., phenylsul fonyI am no, 2- 20

napht hyl s@zcmwlitamiono, lSlOmamulthll%I o ldiimo et ct)d- trifigyorgbuylthio,
al kyl - car bg e. X opi onyl oxy etc.), - (41) Co6-14

aryl - car”-b(‘?n3?4:8’)29%(1(o %?%%I %Ey, yhapht hyl car bonyl oxy etc.), (42)
Cl_6 al koxmmardgqth@yytbﬁog(e et hihemdrtiany,| mapht2yléehhiox gtar. benyl oxy,
propoxycar anyl oxy, but ox carbo | oxy etc (43)

al kyl - carb y 1B ?Eag Frlé%ﬂy{]%‘agr tark hl&’hﬁh@ﬁ%g&% etc.),
(44) di-ChiGrad |mé3:@fyq%'?’1‘3_\b| oxy-r(agarﬁnqulerf@imlhqagr baqmyémylmethyltmo,

di et hyl car banoyl oxy etc. 30 (45) C6.44 aryl -carbanpyl oxy (
phenyl car t?ar%xﬁy nm@mmﬂ;ﬂh@@rf banﬁp%xifpé%y}thlwaé I%he%lmtri@f%r%d

saturated L£ygll 9,198k cont ai ni ng, besides carbon atons and one
nltrogeﬁ at_zjﬁ né’ vvotlk 1 to 4 hetero atons selected froma

ni trogen atldh a&ﬁ.ra:,sul fur atom and an oxygen atom (e.g., pyrrolidin-I-yl,
pi peri di no | per azi I hol i no, thi hol i no

hexahydr oa ﬁ‘qn%ﬂcﬂeﬁt (‘?‘}ikyla{“&%) 4859+ ¢ " ?gh%%%jerl}%’d R h et decl ic
group cont@_ml RbnPEsl Jesreaahono atdOns,, asteerofldmindi ndsaphthytleming, het ero
atons selected froma nltrogen atom a sulfur atom and an oxygen atom

(e.g., 2-thinapAthyamdien@tc-2-pyridyl, 3- pyridyl, 4-pyridyl, 2-quinolyl,

3- qui n ol.yl 41 514) QY. 3324 }in‘f%i’ﬂo @E.q;}“ ncﬂéﬂzyﬂaxﬂﬁﬁﬂ‘é‘t@')yl

3- |squ|no 4- |squ|no I soqui nol'yl”,  1-i ndol yl, 2- |ndonI
3-indolyl, 1163 Zilbéhze)tamlad@kmlno 2ebgnzoflbhehhghyhing, béxﬁ‘@iﬁsbl}étmﬁréhﬁtc 2-r

K
(
benzofbl1 U gl i oenagl LML £1° dipnd drticl ikl ened: oxy (o9
cycl opropy(1s C)&ﬂ—QDUItq,-ybraQXyﬂ@@Eﬂ%yle 45 cyahexydnireyataheptyl etc.),
(19) formyl,
20 (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,
25 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,
30 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.),
35 (30) Ci-g alkylsulfonyl optionally having 1 to 3 halogen atoms
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(50) C1..6 alkyl (e.g., nmethyl, ethyl, n-propyl, isopropyl, n-butyl,

i sobutyl, sec-butyl, tert-butyl, n-pentyl, sec-pentyl, isopentyl,

neopent ylworzedyersyl4s i sohexyl etc.) optionally having 1 toT3psuobsis4tauent s
sel ected fronmahal ogen atom 20 (e.g., fluorine atom chlorine atom brom ne

atom i odine At or) uardnBYdEeXY, chlébile 02 &n Alkesyind eathm, alddtne

i sopropenyl, 7isobutenyl, 1- nethylallyl, 2-pentenyl, 2-hexenyl etc.)

opti onal | pieai g -8 -romgthalsgéRoay bnsSHey ksul§eRivki ne at om chlorine atom
25 bromn i.odi £p2)y C2-6 al kynyl (e.g., propargyl,
2-butyny|ﬁjggﬁﬁkfﬁggkﬂg}g%g§%§X%l, %-%bxynyl etc.), (53) nono-C3-7

cycl oal kyl (3dar leanpydryksglforyk| tpropy pdemydsoYfongle! dbut yl car banoyl
etc.), 30 (5 5- tq _10- ered terocyclyl -carbonyl containing, besides
car bon ét6ﬁ§§&@ﬁ@SB&f?ﬁggﬁrﬁdgaBPgﬁyf%ugf%%gtr%t%t%hs sel ected from a
nitrogen at3m g sSwulifyn sat@mhand (angoxygerhalom £engl , eehyaraiidiinydcar bonyl
etc.), (55) oxo 35 and the like. WD 2009/131245PCT/JP2009/ 058434 [0043]
Exanpl es &ft@-He "ami no group optionally having substituent(s)" for R3

nclude a graup,repzesented by - NSRS Whargim R iand Ra-are the sane or
an

di fferent each 7s'a ydrogen atom a’hydrocarbon group optionally
havi ng substghtedis(S)t inylheRensppchyesgt dlupybpeional | y havi ng

substituen ) or _an_acyl group. Exanples of the "hydrocarbon group
optiondply&%éviﬁﬁﬂwﬂa é?fituent(s)" for R5 or R6 include those sinilar to

the | o aboyss)mentd enesr1-hydboagl banngr 6epg opt aceaylymhavieige Subst i tuent (s) "
for R3. [0044] Exanpl es of the "heterocycli %Poup" of the
"het er ocycl3® Froupa BBt sREPPYYIRRANMY Srissti WHMAS RS or R6 i ncl ude
15 a 3- tqugﬂﬁgﬁggkﬁgngeg%gqqyclic group (preferably a 5- or 6- nenbered
heterocyclic group) containing 1 to 4 hetero atons selected froma nitrogen
at om (opt i 6¥HAl IG-oxildozedrarRenytpgencatony - a BaFRE¥Y @@ OPRTOHHREHAl | y nmono-

or di-oxidized) and thelike: a byed £r d Hs&d, g
forned'ﬁy %?ﬁﬁg%é?%iﬁ%ﬁiﬁﬁgiﬁ'h§?8§§§38?%8§§¥g$%?§§fyg%eg%ﬁ%r 6-nenberéﬁ
het er ocycle)ccgntaining 1 to 4 hetero atons selected froma nitrogen atom
(optionally_ oxidized), .an_q n atom, a sulfur. ato optionally nono- or
di-oxidizeé§8bﬁﬁf% Hﬂ%ﬁ@}f§ﬁgiémﬁﬁﬂzéﬁeg25 T?%By%?g%é%gy%%pﬁgﬂﬁnbered

het er ocycl & K prefetahiandn?- «@c.§-, nenbered heterocycle) containing 1 to 4

hetero atons selected froma nitrogen aton1(optionaltg oxi di,zed) ,. an oxygen
atom a sulIVr GtonptBpEHbARARYYAHERO- (D19 di -RIG ZEEARL FHEX | K,
preferaply. ' f.iram g _ [ NodeBz.f0 30
8-nenbégedn%ﬁ&gégﬁﬁﬁyﬁgﬁgﬁ%ﬁﬁgaébﬁyEgﬁgﬁhg%Q%}%gﬁggggg %ete?otycle)

cont ai ni ng(40t @45 hetlerle-catrbe ydelgct(edgt ¢ oacatakyr ogenpaenyd ¢xiptétohal 1 y

oxi di zed), 0 en_atom sul fur atom tional ly nono- or di-oxidized
and the |1 B0 BeatsEheEheBeihoYst Gous e T Loy, )

naphthylcarbonyloxy etc.),
(42) Ci-¢ alkoxy-carbonyloxy (e.g., methoxycarbonyloxy,

25 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.),

30 (45) Cg1za 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,

35 a sulfur atom and an oxygen atom (e.g., pyrrolidin-l-yl,
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WO 2009/ 131245PCT/ JP2009/ 058434 Speci fic exanpl es thereof include
aziridinyl (e.g., 1- or 2-aziridinyl), azirinyl (e.g., 1- or 2-azirinyl),
azetyl (e.g., 2-, 3- or 4- azetyl), azetidinyl (e.g., 1-, 2- or 3-
azetidinyl), perhydroazepinyl (e.g., 1-, 2-, 3- or 4- 5 perhydroazepinyl),
per hydroazocinyl (e.g., 1-, 2-, 3-, 4- or 5-perhydroazocinyl), pyrrolyl
(e.g., 1-, 2- or 3-pyrrol yl) pyrazol yl (e.g., 1-, 3-, 4- or 5-pyrazolyl),

i mi dazol yl Higegiding,  pPeerapingh-5 rnﬁl@é@tﬂ%ﬂll)or thiaperyioligoy. |
1,2,3-triazg 5r¥h elc2y4-triazol-1-, 3-, 4- or 5y1)
tetrazolyl Zki%( %‘g’dréazg Jfrﬁaz;og}-f-c % or 5-yl), furyI (e.g., 2- or 3-furyl),
thi enyl (e.@7) 2 Sor t8- thirampereds HF@H@?l%‘@r@rﬁcvﬁél%Lﬂ”f‘?Hp atomis

oxi di zed (e, g, t’al%lng ? %meeé.%]arﬂbogx S oxd dene @%aZQAbYLiA®s BF 12to0 4- OF

5- oxazolyl) Isoxazoly 3-, 4- or 5- i soxazol y1), oxadi azolxl (e.qg.,
1, 2, 3- oxadlmmrmatomSSS?lectﬁsi £romaa bl sl ﬁfé‘«pmoraSS‘&/ jfur atom a

1,2, 5- oxadi azaql 3&-5 0x3dk 8705 2; YDohilR@z0b Ybyk£asa:,, 32-, 4- or

5-t hi azol yf) s}éﬁlg fe (e.'g., 3-, y- or l| sgt |az]!(>)3(y1)y§L t hi_adi azol yl
(e.g., 1,2 @yrtnldyédl ézpyrzldybr ZSQWLDOler 431%3{5?&1&%@ 43quipolyil,ypr
125th'ad'a20' yh. t hiha 81 dr 1,3%9 Miﬁ@i dimyl (e.g., 1-,
5. or 3- pyr? ng}yﬁyl% q&i&%ékﬁ 6 QE@& 0 %9) o& ﬁ% ridyl

wher ei n thelanmm@ésrlat bmfﬁ@i{lﬂ;(!oawiedl(’emy)ly]z 2"3nd©¥y rﬁy‘rlirﬂif/‘llyllsl‘ oxi de),
pyridazinyl, (e Py [ ri [ R%B g\/p@gleé 1one-or both of
the nitr % 5 rgzrﬁtlhg érgéyom dlﬂzeéil 6 Bwﬂ)lle@yl qﬁ%e [ rgz

pyri dazi nylbeeshzm'bdé)l;rapylj nd -chemgzlo [béfgranszl em; or 5 pyr| m di nyl ),
pyrlmdlnyl erein e I S{ Ry eyidkzed (e.g.,
DY g O AR e IR 35y 575 Reingenaban, | stpreiediged (o0
or 4- pi perledtyd_),, pi per azi nyl (e g., 1- or 2-piperazinyl), |ndoI yl (e g.,

34 30 ind B A
pyranyll)n O?ﬁ% fﬁanﬁm%ba?kyl 2-° %g’ c¥&%.o}%lﬁ% er/aﬁ/%ﬁo}gut |opcyyr%;§1tr(1)g/é %rel n

the sul fur @famiesydxi dyzbcohe{;s:}g et2-),3- or 4-thiopyranyl-1, 1-di oxide),
nmor phol i nyI or_4- oI _hi h uinol yl
(e. g. &Egde) th?l 6 glky§5 % g. 7! m@%’h 3 q{-:jl n}h% %rgggﬁ.gl Jg%)éﬁlydpqu h

pyri do[ 2 3- ok ipyar i niscony L, V@@@ﬁ@iyl&%l@ﬂﬁ?@'umO@@p@BBﬁBA S%@'P@ntyl
pyr|d0[23d rim.din-2-yl np id C S 1,7-
1, 8- , 6- ojrl‘%y &phflﬁoP%/%Ql ) % Q%//%é lwill‘ %H o l %E%%%rgﬁ hyr| di n- 2 or
3- yl) th| ema){ﬁ;gS-ld]tpysl sltybst(ns:@ntst hieéaotd 3ﬁ1d>}1pyr|fﬂ| n-Baldgen atom

pyrazi noqui noI ( 5 razin di chy lg,yl (e.qg.,
21 chr onghe! % fg‘\%ffme g% rfzoc[r%[ogﬁggné fgﬁ%glfb%%ﬁ?en ;
benzo[b]furamfh a’%rdbh@ﬁ@{ab}}';f uranyl and the I| ke t he "substi tuent t hat
the "hetero | nc e thos m t carhon group”
of the abovgg]gub t9 ta geo%drb %fokél pléogjrtnﬁg gg?lf%ngfﬁﬂy has when t he
hydr ocar bom@tmmmwlcyel—peﬂnkeﬁyl,arzyhe@engl adlayl). obéonakberhasfinghé
substl tuents [ haéftgog?l refe abI Y JflESr?ne %J&O%@Orén? a@g@rrpl es of the
Cfor r

"acyl gr oup oF nc Ude "an—ac group ‘derive om an optionally
subst i t ubedoeafiirox o, atodinars tapt) |,onal | y substituted oxycarboxylic acid,

an optional |y, substituted, syl fonic aci ly=s Adut & dsulflnlc
20 acid and’ %% qbzrkgaﬂéﬂ?ﬂl ee'C-i'i’kéj,rogsggg%xarrp{%dt%%]lf oap r};esent ed by the
formul a - S(PeniRmpherehaxpnys dtar) ,2, and R7 is a hydroxy gr oup a
hydr ocar bon oup optjonal l viin bstl t 1group
optionally ﬁg{;/ ﬁgor?u_géﬂ %‘éﬁ? h@ﬁ %aﬁrggrﬁﬁyr eggeggént gﬁl%Pﬁrgf r%nl g 9000R8
25 wherein E@cl@olﬁ:jly:dﬁrbgﬁ@yhteﬂm )a hydrocarbon group opti onal I y having
substi tuent a heteroc cI| | ] i ituent(s); a
group rept egi\%ﬁe%' ﬁh_m‘? 66%%%%9 aerrkénﬁHRéOHgadﬁ%ﬁ?%re t he sane
or differ en]be@ﬂﬂ)eeeaﬁfibb& atbtyﬁi,rczg@oat awp kifmydrotdr bon4 ghetgpropttossal |y
havi ng selected from a nitrogen atom, a sulfur atom and an oxygen

atom (e.g., 4-morpholinocarbonyl etc.),

(55) oxo

35 and the like.
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30 substituent(s) or a heterocyclic group optionally having substituent(s);
a group represented by the fornmula - SO2NH R11 wherein Rl is a hydrogen
atom a hydnowambms group optionally having substituent PEX/JB200%058434

het erocyclic group optionally having substituent(s); or a group represented
by the forrg4s]- .35 CORL wherein R12 is a hydrogen atom a hydrocarbon
group WD 2009/ 131245PCT/ JP2009/ 058434 optional |y having substituent(s) or
a heterocyclic §GFGORL6Ft PENERFY AAVINPLUBR PR EMAS)Y ¥ Hhe |i ke. [0047]

Exanpl es qfuddhe rubwdrnasar bop g ou-10Rtd gl havng sansebshit ugRegs) " for
R7, R5, R9, R15, RLI or R12 include those simlar to the above-nentjoned

"hydr ocar bvergioup” oprd dhaling [Hae BEMSubst AL GEares} "afdreRn JD0OUS8)

Ex I f "h ocycl | ptional | y. havi Q tituent(s)"

For R revdrg e 3 o8he T Eob Y R SEREBR R TR B8 P A T B

R o R6. [0049L RO 15 bt oraply 15 (1) a byt ogen arem (5 a & 16 al kyl
or RS. is prefera a hydr -

group, orEL%§Fl He§ﬁﬁﬁ6p8FoﬁB %ﬁ¥%oﬁﬁé?§'substituted by 1 or 2 01-6 al kyl .

[0050] In anot hexapphedi geNthe Rgh%érc%&f]@é@%ﬂo@g@ c((él’()icﬁfla@:h:yG @KWy group
optional |y substituted by 1 to 3 Cl-6 al koxy, 2) a 03-7 cycl oal kyl
group, (3pvRststranidy) ‘gfetpR orr R ipgludn bhvre srmubroptd oHs |y

I S R L S e R L
06- 14 arylsubs@05LEn8Qa) 'sfan Rhteger of 0 to 2, preferably 1 or 2,
[0044] '
Examples of the “heterocyclic group” of the “heterocyclic

group optionally having substituent (s)” for R® or R® include

15 a 3- to 8-membered heterocyclic group (preferaﬁly a 5- or 6-
membered heterocyclic group) containing 1 to 4 hetero atoms
selected from a nitrogen atom (optionally oxidized), an oxygen
atom, a sulfur atom (optionally mono- or di-oxidized) and the
like; and

20 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

25 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

30 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.

35 [0045]
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particularly preferably n is 2. [0052] Exanples of the "non-aromatic

ni trogen-contai ning heterocyclic group” of the "non-aromatic

ni t r ogen-wonv@/sizag 35 heterocyclic group optionally haecmgpzolysisasauent (s)"
for RL WD 2009/ 131245PCT/ JP2009/ 058434 include a 3- to 8-nenbered

(preferably 5 ogp8ec{Bibes oo Wb O ninsicutatieddipyef eeably 1- or
saturated) non-aronmatic nitrogen-containing heterocycle (aliphatlc
ni t rogen- 2oatarhilhmyhbt erobyble) Soch- aslazeri dragirpy¥tol i araeyL (-9-/

i m dazol i diney_5,1hjazolidine, QA iineye By peridi pe, cpopphol i ne,
thionnrphglfng, %%p%ra%%%gyghb tﬁe:§%ﬁ£glaﬁﬂgiﬁe]1ikg. =05 Exanpl es of
t he "substizbuedihyl hat pétleydmmrearionsl i ¢ 15 .1,r dgen2centai Atng—het er ocyclic
group” optiopally has,ing¢|lude those sim.lar. to the substitugnts,th t he
"hydrod%rESﬁHé?B ﬁzean%f;trﬁ?%ﬂ%ﬁkﬁ%%é?%qgﬁede“égfiénél y’sgbétﬁtu?gd
hydr ocar bgnpgr-ayarohescR3y 0Pt | whatd yyhase when 1-he 2y droSaplyamodydip i s
cycl oal kyl, "aryl or aral kyl. The nunber of the subhstituents is_.1 to 5,
pref er abi pyragelsl (e.9., 1-, e "foRarvmatid® Hit ogéﬁggﬁﬁpéyﬂiﬁa'g"

het er ocyckic group._i ;9N i NG Substiktugrt 6s)" 1,2, Brek-enabliyl-,

[ 0053] ll[00 47 FOO%% Q%B%Qgﬁﬁﬁégqgf the "su stﬁtugnt" that the "carbanoyl
group” of 4ther" earpanoyl 2 géouplapelotal 13- hai iy Subydt)irt defregplivior R1
optionally has include those sim]|af_ t "opti I 1y_s tai_ ,
hydrocé?bdﬁ'ﬁrOUSE¥F8FOLB? " h te?%2§é$f%’g@gag'oggggﬁaﬁlygﬁzéi%gk§q)

substi t uerhishy1f qe. B85, o2-Réx Bnchidweyl) keth2&Te whersem dahet selfur

substituents is 1 or 2. The "carbanoyl graoup optianally havi

subst it ueRftEs) Lsj expérefdabPydar car bdho Ttr%ﬁ/%?ﬁgl‘glpﬁi‘&ﬁﬁﬁﬁ?%gub%atzﬁgg’é by 1
or 2 01-6 @l kyl ©e.g4.- BBtBybxagbiyl) £tLsdxaidOPH] (SQExamp! es-obrt Be

"car banoyl optionally having substituent(s)" that "am no group" of the

"ani no gr dspxeabdvil) ut edadyacal Phnt§ i S opt  ohal TR A IR ATb S Cadir(s) " for

15 1,2,4-oxadiazol-3- or 5-yl, 1,2,5-oxadiazol-3-yl, 1,3,4-
oxadiazol-2-yl), thiazolyl (e.g., 2-, 4- or 5-thiazolyl),
isothiazolyl (e.g., 3-, 4- or 5-isothiazolyl), thiadiazolyl
(e.g., 1,2,3-thiadiazol-4- or 5-yl, 1,2,4-thiadiazol-3- or 5-
yl, 1,2,5-thiadiazol-3-yl, 1,3,4-thiadiazol-2-yl),

20 pyrrolidinyl (e.g., 1-, 2~ or 3-pyrrolidinyl), pyridyl (e.g.,
2-, 3= or 4-pyridyl), pyridyl wherein the nitrogen atom is
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-

25 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-

3 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-,

35 6-, 7- or 8—quinoly1), isoquinolyl, pyrido[2,3-d]lpyrimidinyl
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WO 2009/ 131245PCT/ JP2009/ 058434 Rl optional Iy has include those sinilar to
the aforementioned "carbanmpyl group optionally having substituent(s) "for
R . The mwotrery/Bi24she substituents on the am no group i #CT/JIBL002058¥kwe " am no

group substituted by carbanoyl optionally 5 having substituent(s)” is
pref er abl y (a. gay bayDYAaNE /-yl K0 191 guagg%h?r%ml(suah agethyl,
et hyl etc. arb ylan1no roup and the I| anpl es
of the "al ogycafg%nyl g?oughf?oram |@él@dé‘@aPDtCYerahkbxyn@ath@nyI
roup suchiage cardanh e gihepycarbanyls. propaxycarbg ridvl
?ertpbutoxycargg%h? nd the I|ke 0052] %% 7 VE% ? ?%ﬁ ? zy?]%¥ py
substltute g by- hy%h%ﬁ@ﬁ[Z(ﬁ—dkpyﬁldanékyde ap@iaﬁlabehnglphp(éegg,,

t hyl , Vil but sobut sec- bu tert-butyl,
S‘Zmil I‘%% subs(ﬁ]l OHd”‘oy l%{o §hﬁ§78‘1€8§; (Gnd- th T‘F%OIHT% T o
t he aforenent3fyﬁﬂiFQ—bengﬁmnnihm@ﬁweseatb%nab[bm@hZQn%Dr”P*? ﬁég?ﬁg
wh atom a rocarbon group optionally _
sug;?:?uﬁs?%i?gggﬁg. éhﬁ %yQ9ﬂﬁoééﬂﬁHﬁ§PN} ﬁﬁ@lﬁges bseituent(s), and nis
an integer of O H:gmdh1ds d%etfh%r a%h%sthggéﬂl;"2gl>{9£69ﬂ8r»‘hé‘t%%’&g fdlcprese”t ed
by the fornmula -8(0)R3 wherein R3 is rogen atom 6 al kyl

group, or P Qﬂ?%ﬁﬂa&ng@@@pl@ﬁﬂﬂdﬁathySSUBSmniareﬂobyhd or 2 Cl1,5
al kyl, fH“%dbéé&éHbﬂﬂE‘%HE% %%e “%&d%bca%bggrgrgrefer b%ﬁé i é&gi
mentioned “optionally substituted hydrocarbon group” for R®
optionally has when the hydrocarbon group is cycloalkyl, aryl
or aralkyl. The number of the substituents is 1 to 5,
preferably 1 to 3.
15 [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

20 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®

25 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

30 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 -

35 CO-R' wherein R is a hydrogen atom, a hydrocarbon group
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351 n anot her enbodi nent, a group represented by the fornmula WO

2009/ 131245PCT/ JP2009/ 058434 -s (0)P? wherein R3is (1) a 01-6 al kyl group
optional IwozoisBiz4sted by 1 to 3 Cl-6 5 al koxy, (2) a 0®€TJeyobozs4by|

group, (3) a 06-14 aryl group, or (4) an ami no group optionally

subst i t ut esbhyorialdry maubﬁgt |§uwﬁ1&mlta@t) edxf EaOHét@(c@quQi.l@ Gk

optionally subst | tut Cl- 6 al koxy, ( -7 cycloal kyl, and (c)
02 14 aryl PEHPGH enggjrStd*ftufn&r (8); ﬁ@dn%%% Breserabl e. 45[0062], is

preferablyp @o,gﬂoup sel ect ed from (1) a group represented by the fornula
-S(0)R3 V\/nereln S 20@;% a h drogen atom (2) a 0l-6 al kyl group, or
(3) an am no gr(ﬁﬁ:&m@dﬁso Iones ihwdrogesdobygtoop @pBiloBaidlkythaviamgl n is an

i nteger Of ol ZrerAB) [RI6FF, (RO 8l gio 11 1 212 J101ude those

similar to the above-mentioned “hydrocarbon group optionally
having substituent (s)” for R3.
[0048]
Examples of the “heterocyclic group optionally having
10 substituent(s)” for R’, R%, R®, R!, R or R include those
similar to the above-mentioned “heterocyclic group optionally
having substituent (s)” for R®> or R°.
[0049]
R’ is preferably
15 (1) a hydrogen atom,
(2) a Ci_g alkyl group, or
(3) an amino group optionally substituted by 1 or 2 C;¢ alkyl.
[0050]
In another embodiment, R® is preferably
20 (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
25 substituents selected from
(a) Ci-¢ alkyl optionally substituted by 1 to 3 Cig alkoxy,
(b) C3-7 cycloalkyl, and
(c) Cg-14 aryl.
[0051]
30 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

35 heterocyclic group optionally having substituent(s)” for R?
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NI [0064] (3) a carbanmoyl group optionally substituted by 1 or 2 01-6
30 alkyl, (4) a carbanoylam no group or a nono- or di-01..6

al kyl car baonyésusizas group, WO 2009/ 131245PCT/ JP2009/ 058¢34AP106)/058484 - 6

al koxy-carbonyl group, and (6) a Cl-6 al kyl group substituted by hydroxy.

[0065] | n iangidwy eribodionBrinemBaretds (preferably = @f%@%@ﬁ@d S from (1)
a group represented by the fornmula -S(Q)R3 wherein R3 (1) a Cl1-6
al kyl grm%%ﬁﬁ‘iﬁﬁja Ly VagBStreGEed (BY Eeif%béycﬂa%uliéﬁ%ﬁ@)ox@on aromatiqp) g

C3-7 cycl qalded éﬂlaa%talnlng he@éko@y@@e1%a§£%ﬁa£ﬁé“ﬂ&tfggen contaifinfn
am no group opt lonal |y substituted by
heterocycle) such as azetldlne, pyrrolldlne, imidazolidine,
5 .thiazolidine, oxazolidine, piperidine, morpholine,
thiomorpholine, piperazine and the like, and the like.

Examples of the “substituent” that the “non-aromatic
nitrogen-containing heterocyclic group” optionally has include
those similar to the substituents that the “hydrocarbon group”

10 of the above-mentioned “optionally substituted hydrocarbon
group” for R3 optionally has when the hydrocarbon group is
cycloalkyl, aryl or aralkyl. The number of the substituents is
1 to 5, preferably 1 to 3. -

The “non-aromatic nitrogen-containing heterocyclic group

15 optionally having substituent(s)” is preferably

[0053]
N. o N. O
- O
‘ N
H .
[0054]
[0055]
20 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.
25 The number of the substituents is 1 or 2.

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

[0056]
30 Examples of the “carbamoyl optionally having
substituent (s)” that “amino group” of the “amino group

substituted by carbamoyl optionally having substituent(s)” for

25



substituents selected from15(a) 01-6 alkyl optionally substituted by 1 to
3 d_.5 alkoxy, (b) C3-7 cycloal kyl,-and (c) C6-14 aryl, and n is an

i nteger olODRo@w1324520 (2) [0066] [ 0067] (3) a carbameyioy/gssasy
optionally substituted by 1 or 2 Cl1-6 25 alkyl, (4) a carbanpylam no group

or a nono- Roropli+dtla 1 altad dawddawgaeyltam'ls@gsqumlar to thé) %g??%ﬁd{@ré%i%@ed

- : , and . a (Cl-6 alkyl group su : :
Pydr oy 30r568pYL oSS 1hRc bt iy SHRRREIBRERG  doomRt | ¢ THing
group havi Agmpbr| 88stnenguSHBSEidMento R and 0pt ;?ﬁ%#;?r/ifswit her, WO

t
2. .
2009/ 131245PCT/ JP2009/ 058434 havi ng sqbstltuenpfg rlngnﬁ- optionally
further has substieuering PedinlentRItidutsawbdt tatrbbeyiosbtional lgxanpl es

o, G RSB LUl oy 080 AL (Safyn e 52 B
cyano, fdhohydr oky5Ci-s alkyld) (k.6 aldeoxy ,optthgnakky . havhPgakol Padino
hal ogen atong (€ 94 the 1ike.
[0057]
Examples of the “alkoxycarbonyl group” for R' include a
10 Ci-s alkoxy-carbonyl group such as methoxycarbonyl,
ethoxycarbonyl, propoxycarbonyl, tert—butdxycarbonyl and the
like.
[0058]
Examples of the “alkyl group substituted by hydroxy” for
15 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
20 formula -S(0),R® wherein R® 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]
25 Moreover, a group represented by the formula -S(0) aR?
wherein
R is
(1) a hydrogen atom,
(2) a Cig alkyl group, or
30 (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]

35 . In another embodiment, a group represented by the formula
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10 fluorine atom chlorine atom brom ne atom iodine atom (e.g., nethoxy,
et hoxy, propoxy, isopropoxy, butoxy, isobutoxy, secbutoxy, pentyl oxy,

hexyl oxy,wbl2eewvcmashoxy etc.), (6) C6-14 aryl oxy (e.@Cr/Iptmomnyisasdy,
napht hyl oxy etc.), (7) 07-16 aral kyl oxy (e.g., benzyl oxy,
phenet hyl axy o) 1® di phenyl net hyl oxy, 1-naphthyl methyl oxy,

2- naphthylnethyloxy 2, 2-di phenyl et hyl oxy, 3-phenyl propyl oxy,

4- phenylbwbﬁréxy 5- phenylpentyloxy etc.), (8) mercapto, (9)
Cl-.6 al kykthio optionally having 1 to 3 hal ogen atons (e.g., 20 fluorine
atom chl orine atom bromne atom iodine atom (e.g., nethylthio,

di f I uor omgtthykt B, al ki/ll gooopecpyl emibly estiydtHiugeprapyl i 8, Ci-s
isopropglt io, butylthio, 4,4,4-trifluorobutylthio, pentylthio, hexylthio
etc.), kOk¥p) 06-14 arylthio (e.g., phenylthio naphthylthio etc.), 25
(11) Cr-162aral kylt hi;e16e18yl §esdy) thi o, phenethylthio,
dlphenylnethylthlo 1- napht hyl net hylt hi o, 2-napht hyl net hylt hi o,

2, 2- dlphedﬁle?hQBﬂhl%ﬁy% PR tfopyl t hi 0, 4- phenyl butyl t hi o,

5- phenylpqqtyghhl 18hC }ou§18§t§8hﬂ91y5QUK§é9tﬁEHH)HfoSdﬂ kylam no (e.g.,
met hyl am no, ethy anlng 14) nono-06_14 arylam no (e.g.
phenylanlm@bst1ma§hthybaﬁenbed2fna@hthyIanlno etc.), (15) nDno C7_16

(oo B ot o o Apan o B =5t Bl Eoho 18 G e g

di pheny! ami no(iet @s), cy8Dc2008/113:245PCT/ JP2009/ 058434 (18) di-07_16

ar al kyl am no ée.gj dlbenzylanlno etc.), (19) fornyl, (20) Cl-6

al kyl - car bony{C)( &g, 28¥&t yR%pr opi onyl etc. ), (21) C6-14

aryl - car bonylg g%.gnteg@@zgyla drngpht hoyl, 2s napht hoyl etc.), (22)
car boxy, (23) 0Ol-6 al koxy-carbonyl (e.g., nethoxycarbonyl,
ethoxycarb@hybrepﬂﬁﬁﬁﬁyééﬂ§onyl tert-but oxycarbonyl etc.), (24)

06- 14 ﬁ ﬁgrbonyl (e.qg., phenoxycarbonyl etc.), 10 (25) carbanoyl,
(26) t arba (27) nono-01_6 al kyl -carbanoyl (e.g., nethylcarbanoyl,
ethylcarbanDyI e@01$,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]
P
. Y
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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(28) di-01..6 al kyl-carbanoyl (e.g., dinethylcarbanmoyl, 15

di et hyl car banoyl , et hyl net hyl car banoyl etc.), (29) 06-14 aryl -carbanoyl
(e.g., phwopheasibmsoyl, 1- naphthyl carbanmoyl, 2-napht hylpcambzoonyis4set c. ),
(30) 01-6 al kyl sul fonyl optionally having 1 to 3 hal ogen atons (e.g.,
fluorine atobhma chloralike:at-amrdongdi geoappnandodi ne 20 atonm) (e.g.,

nmet hyl sul fonyl , ethyl.sulfonyl, trifluoronethylsulfonyl etc.), (31) 06-14
arylsulfon&ﬁ 6%F§T§Eﬁ@%ﬂy9§§PP0ﬁﬁh?Liguﬁﬁﬁh?hyh¥%¥?%ﬁyI, 2- napht hyl sul f onyl
etc.), [0065)(32) 01-6 alkylsulfinyl (e.g., nmethylsulfinyl, ethylsulfinyl
25 etc.), (33) C6-14 arylsulfinyl (e ,g., phenylsulfinyl, 1-

napht hyl sul fi nylIR 245 rbecimapt , eRe. s pyegBratdnma @vonp, selectefl3s)
Cl-6 al kyleGarbonylamno (e.g., acetylamno etc.), 30 (36) C6-14

aryl -carbonylam no (e.g., benzoylam no, naphthoylam no etc.), (37) 01 6

al koxy- car@onyd arione (repgesemsehokycanbofiybani.fao;s edh@®iycar bonyl am no,
propoxyca&ﬁgﬁyLanino, but oxycar bonyl am no etc.), 35 (38) 01_6

al kyl sul fon amiho (e.g., nethylsul fonylam no, WO

2009/ 131245PCFY JB2009/ 058434 et hyl sul fonyl ami no etc.), (39) Co6-14

aryl sul fonyl am no (e.g., phenylsulfonylam no, 2- naphthyl sul fonyl am no,

1- napht hyl sul fbhy3 dfi-a gt Ydroup optagpadilyesabryitehedonyl bx§o (2. Gu-s

acet oxy;, pnng%ggfyy etc.), 5 (41) C6-14 aryl-carbonyl oxy (e.g.

benzoyl oxy, naphthyl carbonyl oxy etc.), (42) Cl_6 al koxy-carbonyl oxy (e.g.,
met hoxycar bon{Z Joxgy,Caet hpoicalkoy loaeyp, pr opoxycar bonyl oxy,

butoxycarbonyg xaqﬁc.)a &43) nono-Cl. .. 6 al kyl -car banoyl oxy (e.g.,
met hyl car banoy1’oxy, ~2¥ egﬁ%lgﬁ 88h09¥0xy etc.), (44) di-Cl..6

al kyl - car barmoyd oxan (smitha gliowet hylteanbanmpykaxyt i dietlybgat bgpoyl oxy etc.),
(45) C6-14 aryl -carbamyl oxy (e.g., phenyl carbanoyl oxy,

napht hyl carb ?%&Pﬁﬁe%)§e¥ﬁ§t6ﬁbfr9m to 7-menbered saturated cyclic amino
optiongkly contaiging,_ i r it Fogensatom one or
two kinds of 1 tg@h ﬁzf2?%*%?ﬁﬁ@ﬁgﬁﬁgéﬁéﬁ%?FﬁﬁggQ%?t? ggnggtgn?}5 sul fur
atom and an oxygehkexvm (e.g., pyrrolidin-I-yl, piperidino, piperazin-I-yl,
nmor phol ino, thio phol i a roazepin-1-yl etc.), (47) a 5- to

10- menbered aro {c@%%tgﬁ%%%%PQ@Kggﬁ%p cont ai ni ng, besi des carbon atons,
one or two kinds(of Q.04 Mgt @hd atons sel ected froma nitrogen atom a
sul fur atom and an oxygen atogn e.%. 2-thienyl, 3-thienyl, 2-pyridyl, 3-
25 pyridyl, 4 pytidyItTE2gGEH I&IP 32quinol yl, 4-quinolyl, 5- quinolyl,

8- qui nebyl(2)1-isoqui nolyl, 3-isoquinolyl, 4- isoquinolyl, 5-isoquinolyl,
1-indolyl, 2-indolyl, 3-indolyl, 2-benzothiazolyl, 2-benzo[b]thienyl,

3- benzo[ b]lOR®éAy| ,  2- benzo[b] furanyl, 3-benzo[b]furanyl etc.),

' o v
. (7
N

[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

28



30 (48) C1_3 al kyl enedi oxy (e.g., nethylenedi oxy, ethylenedioxy etc.),
(49) C3-7 cycloal kyl (e.g., cyclopropyl, cyclobutyl, cyclopentyl,

cycl ohexywo 20040ci3otaspt yl etc.), (50) al kyl optional lpgThaMI0NYSS434
substituent(s) (e.g., Cl-6 alkyl 35 (e.g., nethyl, ethyl, n-propyl,

i sopropyl, ha:\rbugytsubstmbuélyt(s M@Q&lplﬁlbﬂﬁjfﬁﬂoﬁqq,g/@@%ﬂﬁé $86- butyl,
tert- butyl §Ee;g§ sec %)en%g/ 41 sopentyl , neogent , h-hexyl, |sohexyl
etc.) optiSHarFy “RaVF hY) PELEES Bttt §€H§§l§éFé LedPppbhianhal dg@mpdesm
(e.qg., flueri gacnt Q@bsght@éﬂl@el@@gme brom ne atom iodine atom and

hydr oxy) , 5 51% 6 al kenyl (e.g., allyl, isopropenyl, isobutenyl, 1-
met hyl al | yI ﬁ%‘é‘ﬁ?lll aape iRy - O)rl@@t iedea, | yhiaviimg atbm,3 hal ogen

atons (e; gp r at I e om brom ne atom i odine aton),

(52) C2. 56 Eo%ﬁg é?(gmg Pé%lrrggpa%(%/ gtcbut’ynyl 3-butynyl, 310 pentynyl,
3-hexynyl ¢é&€¢. 9lltr<(>53) nmono- C2- 7 cycl oal kyl - car banoyl (e.g.,

cycl opr opyl ?5:’1 §gr%/ cycl obutyl car banoyl etc.), (54) 5- to 10-nenbered
heterocycl)s car bonyl containing, besides carbon atonms, one or two ki nds of
1 to 4 hat é#) ahpdBotp, sel ected froma nitrogen atom a sulfur atom and an
oxygen atonhge g., 4-nor phol i nocar bonyl etc.) and the |ike. The
nunber $ebstie RhEonE ATt ke N hayiogt & 5o Br 8tépgbhyabons 8¢.gore

f 0 t t_ ot t han Rl ferabl
o et o) QRGBT

(3) al kyl Bpthenal I%/tm,ngamm_\,{,t usopfcopoke, gbutBkyd akkyplitdkyppséenal |y

having 1 t b ts.s ectedfr aha en atomand hydr oxyl, and
t he Ilgke) ]g%go%# S;%ér&tgﬁnox&?,tl Cl &ﬂﬁy p 8F8{5‘F g(’ﬁf}’ §tRal ogenyatomy (3)

al kyl opti 061)al ¢@Ll4ha\tlyﬂlgx§ub)ét bt yephésyldLy 9-naghiby Bdkyle30, joptional |y
having 1 tg ¢ubst| tiﬁ s selected froma hal ogen at om and hydroxyl and
the |ike) aht the PER .YELQEWO] (eRPng Renf¥lemef iaﬁn%ﬂay]g?mp represented by

35 [007&] diphenylmethyloxy, l1-naphthylmethyloxy, 2-naphthylmethyloxy,
2,2-diphenylethyloxy, 3-phenylpropyloxy, 4-phenylbutyloxy, 5-
phenylpentyloxy etc.),

(8) mercapto,
(9) Ci-¢ alkylthio optionally having 1 to 3 halogen atoms (e.qg.,

20 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.),

25 (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,

30 (13) mono-Ci¢ 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.),

35 (17) di-Ce¢-14 arylamino (e.q., diphenylamino etc.),
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WO 2009/ 131245PCT/ JP2009/ 058434 [0072] wherein R' is 5 (1) a hal ogen
atom (2) a Cl-6 al koxy group optionally having 1 to 3 hal ogen atons, or
(3) an alwglogriugs. optional |y having substituent(s) (ePgTJr208issd3sal kyl
group optionally having 1 to 3 substituents selected 10 from a hal ogen atom
and hydroxyl8) ahid-Ghe kirkékylemisoalei gt pogetbefz@ldmiy «ng ot her synbol s

are as defg[]% bov Ring A- is particularly preferably a group
represente &/f%“?‘gl] 15S(0) R3 [0074] wherein each synbol is as defined

above In (1@ errpdi MBAt-cartodny 1Pk Gyl akkyyRr eﬁ%@%ﬁ yihat R3S is 20 (1) a
0l -6 al kyl Zq]aogip or ;2 an ani no group optionally substituted by 1 or 2
01-6 al kyl ¢ i §TEAFRAERERYLofe 19 or Reniapiys]l-asmittérmati vely, it is
partICU|5arrllélpl—pd’l—§‘Jﬂ ahle t,hat R3 is

(22) carboxy,

(23) Ci-s alkoxy-carbonyl (e.g., methoxycarbonyl, ethoxycarbonyl,

propoxycarbonyl, tert-butoxycarbonyl etc.),

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

10 (25) carbamoyl,

(26) thiocarbamoyl,
(27)

‘ethylcarbamoyl etc.),

mono-Cy-¢ alkyl-carbamoyl (e.g., methylcarbamoyl,

(28) di-Ci-¢ alkyl-carbamoyl (e.g., dimethylcarbamoyl,
15 diethylcarbamoyl, ethylmethylcarbamoyl etc.),
(29) Cg-14 aryl-carbamoyl (e.g., phenylcarbamoyl, 1-
naphthylcarbamoyl, 2-naphthylcarbamoyl etc.),
(30) Ci-¢ alkylsulfonyl optionally having 1 to 3 halogen atoms
(e.g., fluorine atom, chlorine atom, bromine atom, iodine
20 atom) (e.g., methylsulfonyl, ethylsulfonyl,
trifluoromethylsulfonyl etc.),
(31) Ce-14 arylsulfonyl (e.g., phenylsulfonyl, 1-
naphthylsulfonyl, 2-naphthylsulfonyl etc.),
(32) Ci6 alkylsulfinyl (e.g., methylsulfinyl, ethylsulfinyl
25 etc.),
(33) Cg¢-14 arylsulfinyl (e.g., phenylsulfinyl, 1-
naphthylsulfinyl, 2-naphthylsulfinyl etc.),
(34) formylamino,
(35) Ci-¢ alkyl-carbonylamino (e.g., acetyiamino etc.),
30 (36) Cg-14 aryl-carbonylamino (e.g., benzoylamino,
naphthoylamino etc.),
(37) Ci-¢ alkoxy-carbonylamino (e.g., methoxycarbonylamino,
ethoxycarbonylamino, propoxycarbonylamino, butoxycarbonylamino
etc.),

35 (38) Ci-¢ alkylsulfonylamino (e.g., methylsulfonylamino,
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(1) a C1_6 alkyl group optionally substituted by 1 to 3 01-6 al koxy, (2) a
03-7 cycl oal kyl group, (3) a C6-14 aryl group, or 30 (4) an am no group
opt i onal Iwoodsisiz4at ed by 1 or 2 WD 2009/ 131245PCT/ JP2@0%/10%184/838434
substituents selected from(a) Cl-6 alkyl optionally substituted by 1 to 3
01_6 al koxgny(kl163nYlamchoakkyl), and (c) 06-14 aryl, and 5 n is an integer
of 1 or 2. %0076] I n a%Pther enbodineg%, ri%&fA- ;s grefeggbly a
group repriédenteds LY bIFORLamMA 0578 - SV SR LPEYAE™HRP1 ned above,
R4 i's a hg b UIOT LRGoh ik DEd Neon PrAiRe cticadi,ne) or an

al kyl gro%ﬁggﬁpﬁgﬁgFF$ﬁﬁg3?ﬁg 15 sﬁ%@t??%ent(s) %%.g., a 01?6 al kyl group
opt i onal | y{ 49aviCag @lkﬁlSCgﬁbQﬂYlgéﬁtées%{ecQQﬁFQXXnnR¥QR%qa¥§@Xat@%Fagd

Voot 8 VST e geren g boned Lo the

20 phenyl ngpbithyvilsaebbagilowe &dbc.pctivity expression. I n enbodi nent,

P ol el G oRY o 950UD SSLBSAFTOLY O (), AR, BRISRANST P the
ethoxycarbonyloxy, propoxycarbonyloxy, butoxycarbonyloxy etc.),
(43) mono-Ci-g alkyl-carbamoyloxy (e.g., methylcarbamoyloxy,

10 ethylcarbamoyloxy etc.),

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

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

15 (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-yI1,
piperidino, piperazin-1-yl, morpholino, thiomorpholino,

20 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-

25 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.),

30 (48) Ci-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

35 (e.g., methyl, ethyl, n-propyl, isopropyl, n-butyl, iscbutyl,
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25(1) a hydrogen atom (2) a Cl-6 al kyl group, or (3) an am no group
optionally substituted by 1 or 2 01-6 alkyl, and n is an integer of 1 or 2,
30(2) WwRQo®1B3uR45 [0079] NO or PCT/JP2009/ 058434 PCT/IPR0O8BBYU34 (3) a
car banoyl group optionally substituted by 1 or 2 01-6 5 alkyl, (4) a

car banoyl aygdr@u@rAyYp telrtabimyd; orpentPl; 6satkydeay bansd@antnd gr oup, (5)

Pydr oxy! - TEPHEIOAE) RLPETHLE| YEPHSIL FECpl aPRraByL s roUs el o6t & from
substituents selected from a halogen atom (e.g., fluorine atom,
chlorine atom, bromine atom, iodine atom) and hydroxy),

5 (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) Cp-¢ alkynyl (e.g., propargyl, 2-butynyl, 3-butynyl, 3-

10 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

15 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).
20 [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

25 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

30 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

35 [0071]

32



(1) a group represented by the formula -3(0)1R3 wherein R3 is 15(1) a Cl-6
al kyl group optionally substituted by 1 to 3 01-6 al koxy, (2) a 03-7
cycl oal kywogonev312463) a 06-14 aryl group, or (4) an anm RQTIPZIOEOSPs4 onal |y
substituted by 1 or 2 20substituents selected from (a) 01_6 al kyl

optionally sub
(c) C6-14 @ﬁy
a carbanoyl dt
car banoyl am no gra
a Cl-6 al koxy-carbo

hydr oxy.

5

10

15

20

25

30

ed by 1 to 3 01-6 al koxy, (b) C37 cycloal kyl, and

25n is an integer of 1 or 2, (2) [0082] [ 0083]

optionally substituted by 1 or 2 Cl1-6 alkyl, (4) a

E r-@a nono- or di-01_6 al kyl carbanoyl am no group, 5
9 nEroup, and (6) a Cl-6 al kyl group substituted by

(3)
(5)

[[0O8Z]] In the formula (1), R2 is a hydrogen atom a hal ogen
atom a cyang group, a hydr ocar bon group optionally having

R is

(1) a halogen atom,

(2) a Ci_g alkoxy group optionally having 1 to 3 halogen atoms,
or

(3) an alkyl group optionally having substituent(s) (e.g., a
Ci¢ alkyl group optionally having 1 to 3 substituents selected
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]

s(o),R’

[0074]
wherein each symbol is as defined above.

In the embodiment, it is particularly preferable that R®
is
(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]

Alternatively, it is particularly preferable that R is
(1) a Ci-¢ alkyl group optionally substituted by 1 to 3 Ci
alkoxy,
(2) a Cs7 cycloalkyl group,
(3) a Cg-14 aryl group, or

(4) an amino group optionally substituted by 1 or 2
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10 substituent(s), an acyl group, a heterocyclic group optionally having
substituent(s), an am no group optionally having substituent(s), a hydroxy
group optwonaédngidaavi ng a substituent, or a nercapto gregp/Jepip/ossatd y
having a substituent. isExanples of the "hal ogen atom for R2 include
quorine af @8t ichleprisnecatetedbfoomne at om and iodine atom Exanpl es

of the ' hydrocarbon group optionally havin sub ituent (s)"  for i_ncl ude
t hose simlar(3b Ghe aalf@ﬁeﬁé’ﬁ%i"&ﬁéﬁ’ PFB%BPF? i éj %oclh?(fr]ﬁ%zﬁybon

group" for 200 R%, cycloa | @ggof the "acyl group" for R2 include those
simlar to the aforenentlone Jacyl group” for R5 or R6. Preferable
exanpl es t her eof Geol 8d¥la @d. 7 al kanoyl group (e.g., fornyl; Cl1_6

al kyl - carbonyl SUG cety rgpi onyl, butyryl, 25 isobutyryl,

pent anoy! , H@&anoﬁ%t%%§%t§%oglop g the like, etc.), a C6-14 aryl-carbonyl
group (e. gxuyh@nzoyl naphthalenecarbonyl etc.), a Cl-6 al koxy-carbonyl

group (e.g nethoxyc bon t hox carbony ro car.baonyl ,
|sopropoxycarboﬁflan@&%&%y% thvﬁn fsﬁbﬁgoéycgﬁﬁﬁﬁV¥ gé’ﬁhﬁ%f?%arbonyl,
tert- 30 hudpeuanenyl etc.), a C6-14 aryl oxy-carbonyl group (e.g.,
phenoxycar bonyl group), a C7-19 aral kyl -carbonyl group (e.g., phenyl-Cl-4
al kyl car bo@77€luch as benzyl car bonyl, phenet hyl car bonyl ,
phenylpropylcarbonyl and the |ike; naphthyl-Cl.4 al kyl carbonyl such as 35
napht hyl et hylRcar bonyl and the like, etc.), a C7-19 aral kyl oxy- WO

2009/ 131245P¢

/ JP2009/ 058434 car bonyl group (e.g., phenyl-Cl..4

guch as benzyl oxycarbonyl and the |like, etc.), a 5- or
efocycl yl -carbonyl group or a fused heterocyclyl -carbonyl
P.g., a 5- or 6-nenbered heterocyclyl-carbonyl .5 group
cont ai ni ng 0 4 hetero atons selected froma nitrogen atom (optionally
oxi di zed), oxygen atom a sulfur atom (optionally nono- or di-oxidized)
and the |ikeg*such as pyrrolylcarbonyl such as 2- or 3-pyrrolylcarbonyl and
the |iKe; pyrazolyl carbonyl such as 3-, 4- or 5-pyrazolylcarbonyl /o and
the |ike; iG@t&Azol yl carbonyl such as 2-, 4- or 5- imdazolylcarbonyl and
the |ike; trlazolylcarbonyl such as 1, 2, 3-triazol -4-yl carbonyl,

1,2, 4- tri dZETE%s: I§/Icarbonyl and the like; tetrazolyl carbonyl such as 1H or
2H tetrazat- G vlscaebongl anevéhertiilke;a fmﬂxolg(ear laon;nl (sugh,a§l@erbne3- 15

furyl carbonyl and the |ike; thienylcarbonyl
thienyIcar%h%ﬂHlQﬁnjqqﬂ?#ﬁekeloﬁ%gfol9Fc§Pb8nEVES%E%u%sOBFlOQﬁl%% having

5- oxazol.yl sarbonyleand)t he 4. kea icsoxazelyl Qbﬁlgnofgbtﬁéh%llﬁi Bavirly Orto

5- |soxazoly car bonyl and thé I'i ke; oxadi azol'yl carbonyl suc
1, 2, 3- oxad? az@smtxmn@- yedgcs@dy [fropoalhalagenadk @ oR 0 3- hb@f@i%caﬁ%nyl
1, 2, 5-oxadi,az or 4- ylcarbonyl, 1, 3, 4-oxadi azol -2-yl carbonyl and the

Ilke thlaE%ﬁ carbonyl such as 2-, 4- or 5-thiazolylcarbonyl and the like;
i sot hi azol yl car bnwlst&tmﬂtm 3heréinoR! 5is i sotdudzod ytll"cerormﬁlta@@ tolfe

I|ke thladlazol Icarbo such ,25 s 1,2,3-thiadiazol carbonyl
1,2, 4-thi aHP%ZEE)IT‘ 2ry 1 cﬁr%)/%la@% %n F’ INGE LR B 4 %14“0 %yl ¢ar bonyl |

1,3,4- jhigdiazolg ﬁ%d@‘%ﬁ*@ﬂﬁéeﬁﬂ%@ E%Q bb%&v;ﬂyréﬁerSbeﬁarbonyl such as
2- or 3- pyrrolldlnylcarbonyl and the liKke; frldylcarbonyl such as 2-, 3-

or 4-pyri dyI car bonydmiashinend 3R | iLﬁePrﬁ/??%i‘?/ ¥ e BORHP \iHErSS TP e o t rogen
atomis ox L 4 ri A 0X sbonyl and the like;
pyridaziny*car o%jﬁﬁnggpéése edpb g§%|§g¥#ﬁy ca?gg§§§ and the liKke;

pyri dazi nykieardomyl wherein one or both of the nitrogen atomis oxidized
such as 3-, 4-, 5- or 6-pyridazinyl- 35 N oxidocarbonyl and the |ike;
pyrlnldlnylcaBbOH?I such as 2-, WD 2009/ 131245PCT/ JP2009/ 058434 4- or

5- pyrlnkglnylo§5bgnM§d§@geﬁrgt¢mke pyri m di nyl car bonyl wherein one or both
of the nitrogen atomis oxidized such as 2-, 4-, 5- or '
6- pyr|nldlnyI4RPoﬁ|@ooa@bbﬂhﬂgﬁﬁﬁpitﬁ¥l| ke; pyrazinylcarbonyl
plperldylcarb u ng .t heclike;
piperazinylcargényﬁ;g §I§¥O%§bd§§}égﬁgﬁpggh%%i|n 01 gg,gkgg EIggrbonyl
and the |iKke; amyyanyhnarbonyl such as 2- 3- or 4-pyranyl carbonyl and the
i ke; thiopyranyl carbon such af or 4- thiopyranyl carbonyl and the
li ke: qU|nonPc Fb@ﬁyanﬁgﬁrd% 3= Oﬁﬁ?ﬂ- 5-, 6-, 7- or 8-quinolylcarbonyl
and t he,J i soqui nol yl car bonyl pyrldo[2,3-d]pyrinidinylcarbonyl (e.qg.,
pyr|d0[2 3 dipyrinidin-2-y|carbony|); napht hyri di nyl carbonyl such as 1, 5-,
1,6-, 1,7-, 1,8-, 2,6- or 2,7- naphthyridgjnylcarbonyl (e.g.,
1,5-naphthyridin-2- or 3- 15 ylcarbonyl) 'and the |ike;

t hi eno[ 2, 3-d] pyri dyl carbonyl (e.g., thieno[2, 3-d]pyridin-3-ylcarbonyl);
pyrazi noqui nol yl carbonyl (e.g., pyrazino[2, 3-b]quinolin-2-ylcarbonyl);



chronenyl carbonyl (e.g., 2H chronen-2- or 3-ylcarbonyl etc.) and the |like),
a 5- or 6-nenbered heterocyclyl-acetyl group 20 (e.g., a 5- or 6-nenbered
het er ocycWwpl2e@eizgs group containing 1 to 4 hetero at onecsgbPmob/ess4a om a
nitrogen atom (optionally oxidized), an oxygen atom a sulfur atom
(optional lppomono- or di-oxidized) and the |like, such as 2-pyrrolylacetyl,
3- imdazolylacetyl, 5-isoxazolylacetyl and the |like) and the 25 |ike.

[ 0085] | The "acyl group"” is optionally substituted. For exanple, when
the "acyl gnoup” ds a 01_7 al kangyl group or a OI-6 al koxycarbonyl group,

it is optiodna substi t ut d\?zfﬁ to 3 30 substituents selected from

al kylthio\(e.d., 0bx4 alky\thio such as nethylthio, ethylthio,

n- propyl t hiro;= i sopropyl t hi ﬂd the like, and the like), a hal ogen atom
(e.g., fluorine, chlorine, bromne, iodine), alkoxy (e.g., 01 6 al koxy such
as met hoxy,oogbhoxy, n-propoxy, tert-butoxy, n-hexyloxy and the |ike, and 35
the like), nitro, al koxy-carbonyl, (e. Cl .6 al kaxy: carhbon
2009/13124§#c?/?PE@G@P@ésﬂéﬁuEu%ﬁF%@n%%¥%o @Qﬁﬁ%ﬁﬁ%ﬁ@' éiﬂo ycé}g%%yl,
n-propogy%gmgqqyl, i sopropoxycar bonyl , n-but oxycarbonyl, isobutoxycarbonyl,
secbut oxycar bonyl, tert-butoxycarbonyl and the like, and the |like),

al kyl ami nd 4)e ag careneylaniap- g106P aPkyd dAPR- stfe il iss Retiliani no,

et hyl am na - pr i.n -butyl am no, tertbutylam no, n-pentyl an no,
n-hexylanf%g%a P&§¥h§g§n§ﬁggpdiethylanino, met hyl et hyl am no,

di - (n- propyd)) amicag, adikekpbubybdanl norawg, tdred | i ke, and the |ike),

al koxyimno. (e.q., al koxyi m no_such as t hoxyil m.no, ethoxyim no,
n-propoxyﬁﬁpn@;%ﬁé s #Vhbgf§99 FHP%%%Qﬁfﬁ%QﬁYg%vgﬁé%#%j and the like, and
the |ike),roed jhydroxyi m no. [0086] When the "acyl group” is a C6-14
aryl -carbonyl group, a C6- 14 aryl oxy-carbonyl group, a ﬁ?- 9d £

ar al kyl - car bonyPlgesngtizedy. 18 155 HLFIGABGY. GG S§ 86%,6 at5Mor

6- menber ed, ;het_er I ofQu r d-sepemdcycl yl - car bonyl
group therg'ff'gr a%%¥%§?%§?§§%%e?gd9ﬂ§t£?€%€§$y|-S%Ety| group, it is
optional | wisadesini tuted by 1 to 5 (preferably 1 to 3) substituents sel ected
fromal kyl (e.g..,, ClL 6 alkyl such as 20 nethyl, ethyl, n-propyl, isopropyl,
n-butyl, isobUtyl® sec-butyl, tert-butyl, n-pentyl, sec-pentyi, isopentyi,
neopent¥l , n-hexyd,ci.sadiegyl ganag hetlickel1€3sGbeydkoakilybysiuchoas Ci-s

cycl ohexyl and the like, and the like), alkenyl (e.g., C2-6 al kenyl such as
al lyl, isopropef9¥Yrisobutenyl, |-nethylallyl, 25 2-pentenyl, 2-hexenyl and
the |ike, and e, ldke) I 1 d&hp, C2-6 al kynyl such as propargyl,

2- butynyl, B-é%?y%y$¥?§?ﬂggﬁﬁgﬁél%ﬁ%-ﬁ%xynyl and the |like, and the like),

al koxy (e.g., (€1-& &d-koxyydughodas,nerhoxy, ethoxy, n-propoxy, tert-butoxy,
nhexyl oxy and e like, and the ik cyl - 4,akkanoyl 30 such as
formyl, acety(%Pp?%p?%%ﬂﬁ,éﬁﬁﬁ%néﬁqi |§8§§¥7P%%Fqﬁgﬁ§§n%¥|? ﬁgxgnoyl,

hept angyl andstbetltkentedleared -frambonyl such as benzoyl ,

napht hal enecar bonyl and the |ike;, Cl-6 al kaxycarhonyl. such a
nethoxycarbonyl,(éﬁhSchﬁ%BﬁLy?Ptb?%%%k%dﬂ%ﬁéﬁ%ék?%gﬁ?gp5§§§%§ﬁﬁhyl

but oxycar bonyl , §§k5§9putoxycarbonyl, sec- but oxycar bonyl ,

tert-but oxycarbonyl and WD 2009/ 131245PCT/ JP2009/ 058434 the |ike; C5_14
aryl oxy- car bonyl (blhcRsascphénaxirar byl and the like; C7-js

ar al kyl - car bonyl ch as nyl-Cl 4 al kyl -carbonyl (e.g., benzyl carbonyl,
phenethylcarbonyﬁ?gpﬁéﬁ§l%ﬁgbyﬁgggbonyl and the like) and the |ike; C7-19
ar al kyl gxy- canbosyansimbeqsr Sophernyt -251- 4 al kyl oxy-car bonyl (e.g.,

benzyl oxycarbonyl and the like) and the |ike, and the like], nitro, am no,
hydr oxy, c o, sul fanoyl, nercapto, a hal ogen atom (e.g., fluorine,
chlorine, psesmmne, iodine), and alkylthio (01_4 alkylthio such as

Met hyl t hi o, ethylthio, n-propylthio, isobutylthio and the

! P
e O

[0083]
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iv like, and the like). [0087] Exanpl es of the 'heterocyclic group
optionally having substituent(s)" for R2 include those simlar to the
above-nenti oned "heterocyclic group optionally having 15 substituent(s)"
for R3 or R6. [0088] Exanples of the "am no group optionally having
substituent(s)" for R2 include those simlar to the above- ment i oned
"am no group(gzt%qggukycy ving substituent(s)" for R3., 20 [0089]
Exanpl es of t hy TS Ygr TR UBpt ohdla Yy YhaPrg i kebdty fueht? Gor R2
i nclude a greupykepresented by the fornula -0OR13 wherein R23 is a hydrogen
atom a hydrceggrbq:néa roup .0 tionalhéhhavin substituent(s), a heterocyclic
group 25 opti'dhal | HEVING *BahSt PFUEnt s BPR8R abyi Grouplkyl- Exanpl es
of the "hydroeapdoryigmamp agpbuppal | y havi ng substituent(s)” for R23 include
those simlar.to_the ahove-nentjoned "hydrocarbon group optionally having
substituenf(é?& ?oﬁ’ﬁéﬂﬁgﬁﬁiﬁﬁﬁ$ggﬁoﬂﬁﬁ§ " ABferocyclic group optionally
havi ng subst (6 uentdsy alf@l B23up nedhudd thhesepsi Mydayxt.0 t he above- nenti oned
"heterocycliﬁ g5 pup optionally having substituent(s)” for R3 or R6.
Exanpl es of R& acyl group” for R23 include those 35 simlar to the
above-menti oned "cyhegifoupi:lhof1R2.R* (8080hydxaym esoff LhealdRICARLA,
group optiona&#% havin% a sugs%ituent" i ncl ude a, group represented by the
formul a - SR'AWhETS F*RYR i & BYRYGTOR SE6HP @ Ar BBKLRF oup optional |y
5 having substbdiienicns)(s) 3 het&EPryaloud, 9aoeORddyNak! ¥r8@Yididionally
substituent (s)_.or an ag¥I %ro g. ExanRLes of the "hydrocarbon group
optional Iy havVHy SUBSEi-Fu ﬂ?? " FpRANRE PRAIRIPHR3ELE I BAVIHC to t he
above- ment i onesstity@dnegay boa gydtHkORk-bapabby: iRy naybssit uent (s)" _to
for R3. Exaqgleﬁf%f t he "heterocyclic group optionallg havi ng

ubsti g a

uent, or a mercapto oup optionally ving a
substituent.
15 Examples of the “halogen atom” for R?® include fluorine

atom, chlorine atom, bromine atom and iodine atom.

Examples of the “hydrocarbon group optionally having
substituent (s)” for R? include those similar to the
aforementioned “optionally substituted hydrocarbon group” for

20 R,

Examples of the “acyl group” for R? include those similar
to the aforementioned “acyl group” for R® or R®. Preferable
examples thereof include a Ci;.; alkanoyl group (e.q., formyl;
Ci-¢ alkyl-carbonyl such as acetyl, propionyl, butyryl,

25 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-

30 butoxycarbonyl etc.), a Cei14 aryloxy-carbonyl group (e.g.,
phenoxycarbonyl group), a Cy.1e aralkyl-carbonyl group (e.g.,
phenyl~C;.4 alkylcarbonyl such as benzylcarbonyl,
phenethylcarbonyl, phenylpropylcarbonyl and the like;
naphthyl-Ci-4 alkylcarbonyl such as

35 naphthylethylcarbonyl and the like, etc.), a Cq9 aralkyloxy-
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substituent(s)" for R' include those simlar to the above-nentioned
“heterocyclic group optionally having substituent(s)" for RS or R6.
15Exanpl esoabowise245acyl group” for R14 include those simCrap2iooishs
above-nentioned "acyl group” for R2. [0091] R2 is preferably a
hal ogen at earbrngl GIréunl kyl g gr qoiper el €, , rEKWloxy@laRpbnyl- BueRYks

' opyl, ,.n-butyl obut yl 0 sec-hutyl, tert-butyl, n-pentyl,
Iszgf)[)eﬁ%/yl ,belnggé)éﬁ?{%/ ]?b(ﬁ% e%ﬁ%lf;h?l-]ﬁgﬁ?yl SlhiSahedy P efE. PrmpaPeEredl arl y

f er abl yhatbabege .‘a%@a&b&r{)fﬁ far able erbedi-eeatyeh goppoyad (1) is
ngmﬁr?n %/he 25 f%lf%wi ng. (1 idrcor%ound represent ed b%/] tKe _?gr rruﬁg [ 0093]
0 [ 0094FTOWD E@%@?%%lg@lamw@ F20097 (5843beantest diererpaycAyli-saab&byls

aryl gro f ; V) r = QL G- er aromatic_heterocyclic
grgup? éggﬁég?ﬁhgéﬁﬁéygk@$§g$%a6£éu§ﬁ%§%?¥ﬁ§ﬁ?%%ge§§ Yop PgnglP§gFﬁg?ﬁer .
having 5 sébsti {eehtqr3l 1R okislizat)ours esacied aftbam a sulfur atom

(optionally mono- or di-oxidized) and the like, such as
pyrrolylcarbonyl such as 2~ or 3—pyrrolylcaybonyl and the
like; pyrazolylcarbonyl such as 3-, 4- or S-pyrazolylcarbonyl

10 and the like; imidazolylcarbonyl such as 2—,“4— or 5-
imidazolylcarbonyl and the like: triazolylcarbonyl such as
1,2,3-triazol-4-ylcarbonyl, 1,2,4-triazol-3-ylcarbonyl and the
like; tetrazolylcarbonyl such as 1H- or 2H-tetrazol-5-
ylcarbonyl and the like; furylcarbonyl such as 2- or 3-

15 furylcarbonyl and the like; thienylcarbonyl such as 2- or 3-
thienylcarbonyl and the like; oxazolylcarbonyl such as 2-, 4-
or 5-oxazolylcarbonyl and the like; isoxazolylcarbonyl such as
3~, 4~ or 5-isoxazolylcarbonyl and the like;
oxadiazolylcarbonyl such as 1,2,3-oxadiazol-4- or 5-ylcarbonyl,

20 1,2,4~oxadiazol-3- or 5-ylcarbonyl, 1,2,5-oxadiazol-3- or 4-
ylcarbonyl, 1,3,4-oxadiazol-2-ylcarbonyl and the like;
thiazolylcarbonyl such as 2-, 4- or 5-thiazolylcarbonyl and
the like; isothiazolylcarbonyl such as 3-, 4~ or 5~
isothiazolylcarbonyl and the like; thiadiazolylcarbonyl such

25 as 1,2,3-thiadiazol-4- or 5-ylcarbonyl, 1,2,4-thiadiazol-3- or
S—ylcarbonyi, 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;
pyrid&lcarbonyl such as 2-, 3- or 4-pyridylcarbonyl and the

30 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-

35 N-oxidocarbonyl and the like; pyrimidinylcarbonyl such as 2-,
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(1) A group represented by the formula -S(0)R3 wherein R2 is 10(1) a
hydrogen atom (2) a 01-6 alkyl group, or (3) an am no group optionally
substi t utwod 2oge/B1os 2 01-6 alkyl, and n is an integer ofPCI/IBL00295845( 2)
[ 0095] [0096] . (3) a carbanoyl group optionally substituted by 1 or 2
01-6 20 aldylor SHpyramgédibgleykrbonngd gnoupherliakevonmyrioridinydbagbonyl
oyl cor byl am 10 oroup... (R B0t ocabkonvs e bonl groupy apg (6) e
01-6 al kyly_grup; sand.r igng At m9BEhonaklyx{sstesomas  aresitdes iRb; 1 or 2
substituents sel'ected from (1) a halogen atom (2) 01-6 al koxy optionally
having 1 tyr3iaydgenbanyis, PaRardgy{SFrioansl asys/t ¥t onall Phdving 1 to 3
Subot 4oL st S0, g, 2ok 00 R AP Ly prad SN VO
indolylcarbonyl such as 3H-indol-2- or 3-ylcarbonyl and the
like; pyranylcarbonyl such as 2-, 3- or 4-pyranylcarbonyl and
the like; thiopyranylcarbonyl such as 2-, 3- or 4-
thiopyranylcarbonyl and the like; quinolylcarbonyl such as 3-,

10 4-, 5-, 6-, 7- or 8-guinolylcarbonyl and the like;
isoquinolylcarbonyl; pyrido[2,3-d]lpyrimidinylcarbonyl (e.g.,
pyrido[2,3-d]pyrimidin-2-ylcarbonyl); naphthyridinylcarbonyl
such as 1,5-, 1,6-, 1,7-, 1,8-, 2,6- or 2,7~
naphthyridinylcarbonyl (e.g., 1,5-naphthyridin-2- or 3-

15 ylcarbonyl) and the like; thieno[2,3-d]pyridylcarbonyl (e.g.,
thieno[2,3-d]lpyridin-3-ylcarbonyl); pyrazinoguinolylcarbonyl
(e.g., pyrazino[2,3-blquinolin-2-ylcarbonyl):
chromenylcarbonyl (e.g., 2H-chromen-2- or 3-ylcarbonyl etc.)
and the like), a 5- or 6-membered heterocyclyl-acetyl group

20 (e.g., a 5- or 6-membered heterocyclyl-acetyl group containing
1 to 4 hetero atoms selected from a nitrogen atom (optionally
oxidized), an oxygen atom, a sulfur atom (optionally mono- or
di-oxidized) and the like, such as 2-pyrrolylacetyl, 3-
imidazolylacetyl, 5-isoxazolylacetyl and the like) and the

25 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

30 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

35 the like), nitro, alkoxy-carbonyl (e.g., Ci-g alkoxy-carbonyl
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(1') A conpound represented by the fornula [0098] O R [0099] 5 wherein
ring A- is a C6-14 aryl group (preferably, phenyl) or a 5- or 6-nenbered
aronat i ¢ Weteswynsi ¢ group, each of having at |east onecsubzwibisesk R and
optional Iy further having substituent(s); 10 R is a group selected from
(1) a groupuckpreseatbdxpyatbeny by retloxB{dhyhereiptBdyearbonyl, (1) a
R I S R TN KL L,
am no gr ouputpkiyeaabbyy s bss it UbethByclrin 2 %'Q{Sttihfe%'lt}ﬁ’é@%h%c%@% ‘gs(?)m
2o el SR e e b e o oson
cycl oal kyl -1&Rd- (8y <8524 Qr (8 49 andn ge
5 methylamino, ethylamino, n-propylamino, n-butylamino, tert-
butylamino, n-pentylamino, n-hexylamino, dimethylamino,
diethylamino; methylethylamino, di- (n-propyl)amino, di-(n-
butyl)amino and the like, and the like), alkoxyimino (e.g., Cig
alkoxyimino such as methoxyimino, ethoxyimino, n-propoxyimino,
10 tert-butoxy imino, n-hexyloxy-imino and the like, and the
like), and hydroxyimino.
[0086] _
When the “acyl group” is a Cg.1s aryl—carbonyl group, a Cs-
14 aryloxy-carbonyl group, a Cr-ig aralkyl-carbonyl group, a Ci-ig
15 aralkyloxy-carbonyl group, a 5~ or 6-membered heterocyclyl-
carbonyl group or a fused heterocyclyl~carbonyl group thereof,
Oor a 5- or 6-membered heterocycly1~acetyl group, it is
optionally substituted by 1 to 5 (preferably 1 to 3)
substituents selected from alkyl (e.g., Ci-g alkyl such as
20 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,
25 Z2-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
30 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,

35 isobutoxycarbonyl, Sec-butoxycarbonyl, tert-butoxycarbonyl and
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WO 2009/ 131245PCT/ JP2009/ 058434 [ 0101] (3) a carbanoyl group optionally
substituted by 1 or 2 01-6 alkyl, 5 (4) a carbanoyl am no group or a nono-
or di - 01 woabdgyi3124sar banoyl am no group, (5) a Ol-6 al korgTorzdoansss3gr oup,
and (6) a 0l-6 alkyl group substituted by hydroxy; R2 is a hal ogen atom or
a Cl-6 al kijhe glikm;, Gng koylbrg-Aarbphybnahey iyrﬁwomrﬁzﬁ@ld%ﬂhel or

| ect ed al ogen atom (2)_Cl-6 al koxy optlonally
ﬁairﬁathtggn% hat’ oggﬁ%§9%¥g éﬁéo?§¥ %?k@@eQXﬁ|Qﬁﬂﬂq%ﬁﬁ%ﬂﬂ%ﬁ§QPﬁ
compound r 6ot a6 eférﬁ@ﬂ&iﬁcﬁ?&?w@??%%%%@ﬂgl“y?iﬁ@f%%%&%?%ﬂ&*yf
ﬁgrgggﬂ a{e Sfegléﬁﬁﬁ AN Ithgr ddfre/R871s aralkyloxy-carbonyl such as

5 phenyl-C;4 alkyloxy-carbonyl (e.g., benzyloxycarbonyl and the
like) and the like, and the like], nitro, amino, hydroxy,
cyano, sulfamoyl, mercapto, a halogen atom (e.g., fluorine,

-chlorine, bromine, iodine), and alkylthio (Ci_g alkylthio such
as methylthio, ethylthio, n-propylthio, isobutylthio and the

10 like, and the like).

[0087]

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

15 substituent(s)” for R® or R.

[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.

20 [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

25 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.

30 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

35 similar to the above-mentioned “acyl group” for RZ,
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(1) a C1-6 alkyl group, or 25 (2) an am no group optionally substituted by
1 or 2 01-6 alkyl; WO 2009/131245PCT/ JP2009/058434 n is an integer of 1 or
2; R15 is (1) a halogen atom (2) a Cl-6 al koxy group optionally having 1
to 3 halogen atoms, 5 O (3) a Cl-6 alkyl group optionally having 1 to 3
fsu:)stl tueptg sel gct Fd froma hal ogen atom and hydroxyl; and in is an

i nteger o to 2. [0105] 10 (2') A conpound represented by the formul a
[0106] 0 NNHJWPA7] wherein 15 R2 is a hal ogen gtom or a C>1/-6 al kyl group;

(Rg)i 2 C(3 1)7 g gﬁbgiaglm:ﬁyi?%lrj@ppczr%pb‘gf@mah%ﬁéoﬁmﬁg ptednbylyl HeoriBgCh 5 al koxy,
group opti or%%hsﬁﬁﬂé%?t H‘tl‘g]é)uqu a(l ‘)&‘ﬁ@ E%ﬁlrseﬁ%l?ﬁ‘? égggq’%g{%r&&ﬁ%oag%?;n cl-6
ngyl opt i ong{d e igulRst iikutedyiyoderd @t3md1labh@diksparbohblr&3p 7osyicinedllkyl

5 having substituent(s), a heterocyclic group optionally having
substituent (s) or an acyl group.

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

10 for R3.

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®.

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

[0091]

R? is preferably a halogen atom or a Ci-¢ alkyl group
(e.g., methyl, ethyl, n-propyl, isopropyl, n-butyl, iscbutyl,

20 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

25 following.

(1) A compound represented by the formula

[0093]

[0094]
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25(c) 06-14 aryl; and nis an integer of 1 or 2; RI5is (1) a halogen atom
WO 2009/ 131245PCT/ JP2009/ 058434 (2) a Cl-6 al koxy group optionally having
1 to 3 havogew/sinss, O (3) a Cl-5 alkyl group optionaCirypiavssgsd to 3

substituents selected froma hal ogen atom and hydroxyl; and mis an integer
of 0 to 24hk@208] (3) A conpound represented by the fornmula [0109] R4 10

Formul a - SEOPRA-vART &) REA6RE IS STCLP 4 FEPZ APRYY “ROUEL oP (2) an am no
group optioral by guRshbbut8dabymidt 0f Retdrdo @i ,grith,N dathl 0@ havi2g( 2)
at least one substituent R' and optionally further having
5 substituent(s):
R' is a group selected from
(1) A group represented by the formula -3 (0)aR?
wherein
R® is
10 (1) a hydrogen atom,
(2) a Ci-¢ alkyl group, or
(3) an amino group optionally substituted by 1 or 2 Ci-g

alkyl, and )
n is an integer of 1 or 2,
15 (2)
[0095]
Lo o
=
N

[0096]

(3) a carbamoyl group optionally substituted by 1 or 2 Ci
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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[0111] CYO Or [0112] (3) a carbanpbyl group optionally
substituted by 1 or 2 Cl1-6 25 al kyl, WD 2009/ 131245PCT/JP2009/ 058434 (4)
a car banmoybamwcigsoup or a nono- or di-01-6 al kyl - car baocwyP2009/08848 oup,
(5) a 01-6 al koxy-carbonyl group, and (6) a 01-6 al kyl group substituted
by hydroxy;1’5 B4 cosmpound(tipachahbgérbntion f&mwldl-6 al koxy group
optionally having 1 to 3 hal ogen atons, O (3) a 01-6 al kyl group
optionall%oﬁé@ﬂng 1 to 3 substituents zo selected froma hal ogen at om and
hydroxy; and R2 is a ¢al ogen atomor a 01-6 al kyl group. [0113] (3') A
conmpound represent ed py the fornula [0114] 15R4 [0115] wherein

R “

[0099]

5 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);
10 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
15 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
20 (a) Ci-¢ alkyl optionally substituted by 1 to 3 Cig
alkoxy,
(b) Cs3-7 cycloalkyl, and
(c) Ce-14 aryl, and
n is an integer of 1 or 2,
25 (2)
[0100]
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RI. is a group selected from (1) a group represented by the formula
-8(0)"R3 20 wherein R3is (1) a 01-6 alkyl group optionally substituted by
1 to 3 OwW6 2ab%kizxss (2) a 03-7 cycloal kyl group, 25(3)P€TD§%E4@EM¥‘ group,
or (4) an amino group optionally substituted by 1 or 2 substituents
selected frgm(a) 01-6 al kyl| optionally substituted by 1 to 3 C1-6 WO -
2009/ 131245pCT/ JP2009/ 058434 al kg y (b) 06_7 cycloal kyl, and (c) 06.44

aryl, and i nt eger 2, s(2) [0116] [0117] (3) a carbanoyl

group optkonalfy sggstltuted by 1 or 2 01-6 /0 alkyl, (4) a carbanoyl am no

group or ho- or di- Nkyl car bamoyl am no group, (5) a 01-6

al koxy- car bonyl group, and (B) a 01-6 al kyl group substituted by hydroxy;
[0101]

(3) a carbamoyl group optionally substituted by 1 or 2 Ci-e
alkyl, ‘

5 (4) a carbamoylamino group Or & mono- or di—CL4 alkyl-
carbamoylamino 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]
2
R
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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/5 R4 is (1) a halogen atom (2) a 01-6 al koxy group optionally having
1 to 3 hal ogen atons, or (3) a 01-6 alkyl group optionally having 1 to
3 substi twenvw/34sel ected from a hal ogen atom and hydr exyJpzm0e/058234 s a
hal ogen atomor a 01_6 alkyl group. [0118] O conpound (1),

5- chl or o- 1n [ s céit ot gdmmetth Yl sud 2onY! ) benzy1] - 2-1 mi no- 1, 2-
dlhydropyzéﬂlng 3-carboxam de (Exanple 1),

5-chloro i mno-1-[5-net hyl -2- (et hyl sul fonyl ) benzy1] -1, 2-

di hydr opyr{dj ne- kBah&jé)O)@Uer (Exanpl e 8),

5-ch|oro-1-%3 chl or o-5- (et hyl sul f onyl ) benzy1] - 2- |n1no 1, 2-

di hydr opyr fdh re-3-¢ & Hanidde upERRpPEatdy, haying 1 to 3 halogen atoms,

5-chl or @- 154 5-chl oro- 2- (et hyl sul fi nYl ) benzY1] - 2-i m no- 1, 2-

di hydr opyri di ne- 3- car boxam de (Exanple 14),

5- chl or 0- 1(3 4-& Hhes @Jéiy(mms@pfc@ngmﬂbgnhaﬂaa Lntoo3 ls@est Ments

2009/ 13124 0 d hvd 4 Ex le 15
5- chl or o- f§F§;é%¥§3%%§l€%t O§&P¥8%§ )%éﬁ 5¥§r§xy OX%QI ¢ (Bamle 19),

di hydr opyrn di s1ex18- zcrafetgmamfde) texanpl e 17),

5-chl oro- 1(gﬁﬁgluoro-2-(nethy|sulfonyl)benzyl]-z-inino-1,2- 5
dlhydropyr 3-carboxam de (Exanple 18) and a salt thereof and the |ike
are preperable.n [FERdund r h Ako

5-chl oro- 1@b5 chl oro- 2- nefﬁ§égﬁﬁpgﬁy§?benzyg?ggelnlno 1,2- 10

di hydr opyrli®iGfe- 3- carboxanlde (Exanple 1),

5-chl oro-2-i m no-1-[ 5- net hYl- 2- (net hyl sul fonyl ) benzyl] -1, 2-

di hydr opyri di ne- 3- car boxanmide (Exanple 8),

5-chl oro- 1-[ 3- chj2or o- 5 (netlhyl sul f onyl ) benzy1] - 2-i mi no- 1, 2-

di hydr opyri di ne- 3- QExaane 12), 15

5-chl oro-1-[5-chl ora- 2-( thylsulflnyl)benzYl] 2-imno-1, 2-

di hydr opyri di ne- 3-c¢ i de (Exanple 14),

5-chl oro- 1-[ 4-chl oro- 3* (neFﬁ&lsulfonyl)benzYl] 2-imno-1, 2-

di hydr opyri di ne- joxam de (Exqule 15),

5-ch|oro-1-%f-' o< 2- (et hyl sul fonyl ) benzyl]-2-imno-1,2-, 20

di hydr opy (R dji;ne ar boxam de (Exanple 17),

5-chl oro- 1- [ 5- Nuye§o- 2- (et hyl sul f onyl ) benzy1] - 2-i m no- 1, 2-

di hydr opyri di ne- 3- @apprXani de (Exanpl e 18),

5-chl oro-1-[2- (et hyl sul fonyl)-5-fl uorobenzyl]-2-imno-1, 2-

di hydr opyrfiodionng- 3- car boxam de (Exanple 24), 25

5-chl oro- 1- (5-c¢hl or o- 2- sul f anmoyl benzy1) - 2-i m no- 1, 2-

di hydr opy "'&i*¥eé*3- car boxami de (Exanple 28),

5-chl org- R2[ 55 chl r 1 yl]-2-im nol, 2-di hydropyri
di ne- 3- f:)ar ox%mg lgé ger( %’%B&g%@)\_’cr aaﬁéj a sgﬂkerL ‘;0211, and the like are
preferabl & 39 [0120] O these,

5-chl oro- 1+[, 5- Ior neth 1sul fonyl)benz

dlhydropyﬁléln %%E%xa%¥o ﬂ%% iﬁ &%thiuted“%y 1" to 3 Ci
5-chl oro- alkﬁxghloro 2- (nethylsulflnYI)benzyI]-2-|n1no-1,2-

(2) a Cz.y cycloalkyl group,
20 (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
25 (c) Ce-14 @aryl; and
n is an integer of 1 or 2;
R is

(1) a halogen atom,
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35 di hydropyri di ne- 3-car boxam de (Exanple 14), WD

2009/ 131245PCT/ JP2009/ 058434

5- chl or o-we[2be%i3ums0- 2- (et hyl sul f onyl ) benzy1] - 2-i m no- PC2AP2009/058434

di hydr opyri di ne- 3- car boxam de (Exanple 18),

5-chl or o- 1{g2- gethyl slkéxnydyele fonioratedizy hev2nigniin@ol 32halogen atoms,

di hydropyr idi ne- 3- carboxam de (Exanple 24), s

5-chl oro- 1-(5-chl or o- 2- sul f anoyl benzy1) - 2-i m no-1, 2-

Y et BT SRS D e, 11,7 RS ror
-chloro-1-[5-c¢c ro-2-(2-oxopyrrolidin-1- enz -2-imnol, 2-di hydropyri

di ne- 3- car B%i%ﬁ%g %@%@I}@J@Qe%rﬁ?% S&Y %Pé&ﬁ;aﬁddt he like are

particularhyiprehefdpder 10 [PL21]> Conpound (1) does not enconpass

5-chl oro- 1-&4- (di met hyl am no) sul fonyl ] benzy1}-2- 1niln0- 112-

di hydr opyr [ @ &2l 3- car boxani de,

5-chloro-1 -4 1 - 1- et hyl.et hyl nzyl]l-2-imno-1,2- 15

di hydr opyr }%?né-%&xc%%agﬁﬂd%e,s%e er%jl)é}) REL¥okndis

3-{[ 3- (am hdt@?bony1l) - 5-chl oro-2-i m nopyridin-1(2H) - yl]nethyll benzoate,

1-[ 3- (am nocar bonyl) begzyl] -5-chloro-2-imno-1, 2-

di hydr opyri di ne- 3- car bpxam de, zo

5-chl oro- 1- R4- chl met hyl sul f onyl ) benzy1] - 2-i m no- 1, 2-

di hydropyridin box&hi, de,

5-chl oro-2-i m nb- 1-[|4- (et hyl sul f onyl ) benzy1] - 1, 2-

di hydr opyri djne- 1

5-chl oro- 2-im no-

- [ 2- met hoxy- 5- (et hyl sul f onyl ) benzyl] -1, 2- 25

di hydropyri d - 3+ car boxam deyb)

5-chl oro- ¢hl or o- 4- (et hyl sul fonyl ) benzy1] - 2-i m no-1, 2-

di hydr opy ¢- 3- car boxam de, .

5-chl oro- 1-"43<chl or o- 5- [ ( net hyl am no) car bonyl ] benzy1) - 2-i mi n01, 2-di hydr opyr
i di ne- 3-car bigxani de, 30

5-chl or o- 1- [R- chl or o- 5- (et hyl sul f onyl ) benzy1] - 2-i m no- 1, 2-

di hydr opyrjding- 3- car boxam de,

1-[ 3- (am nocar bonyl) - 5- chl or obenzyl] - 5- chl oro-2-im no- 1, 2-

di hydr opy rtdiaed8- car boxani de,

5-chl or o- Zs1i g.nQ- 1-[ 3-( hyl syl fonyl ) benzy1] -1, 2- 35

di hydr opyr%} d%eg&%g%rﬁgo%%e%%?ga%ﬁmxm 2009/ 131245PCT/ JP2009/ 058434

5- chl or o- 2tli)manarrbuiB eppBehiad4by! bREZ¥dIndi2--5 (0) R®

di hydr opyri.di ne- 3- car boxam de. [0122] Wen conpound (1) or (1') is the form
of a salt ,Whtf)iffﬁﬁﬂ es 5 of such salt include salts with inorganic bases,
ammoni yp sal t, igalts wth organic bases, salts with inaorganic acids, salts

with organic acids, salts with basic or acidic am no acids and the |ike.
Pref erabl e exBiplasCief altkylsalroum,t kvri nor gani ¢ base

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

alkyl, and
n is 1 or 2,
20 (2)
[0111]
N @) N O
7 - 7
N
H
[0112]

(3) a carbamoyl group optionally substituted by 1 or 2 Cig
25 alkyl,
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zo include sodiumsalt, potassiumsalt and the |ike alkali netal salt;
calciumsalt, magnesiumsalt, bariumsalt and the |ike alkaline earth netal
salt; al uwonoewsadss and the |ike. Preferabl e exampiras2omfoishes sal t
with organic base include a salt with trinethylamne, triethylam ne,
pyri di ne, piéé¢oki rerbasopl maimb agw ey l@t’r %hmaﬂ—amm?,it—ﬁrlléle?agaml-am ne,
di cycl ohex 1 N, N -di benzyl et hyl enedi am ne an e |ike. .
Pre?erablegégghggg%a%%n?ﬁ%r%%ﬁg with inorganic acid include a salt with
hydrochlorué)aaidbﬁhaﬂk@&y&&%ﬁbdnyxtgﬁadpj %n?ﬁid, fglfg{Lc aC|gZCp28?8hor|c
i nd t i ke. 20Preferable exanples o e salt w or gani
?ﬁc?uge a 2§Ptam§%ﬁ ?%ﬁ¥ﬁc§%ﬁﬁﬁis%ﬁég¥§9@%§ &y twikosgroacetic acid, fumaric
acid, oxalre geid, tartaric acid, maleic acid, citric acid, succinic acid,
mal i ¢ acid, methanesul fonic acid, benzenesulfonic acid, p-toluenesulfonic
acid and thé) | fakkaloge: efterrabl e exanpl es of the salt \r/]\n tlh_ tk)asi c amno acid
i ncl ude a t_whth inine, lysine, aornithine an e )
Preferable%gia%%?ﬁg %g£4$&3 1P Wil lq&@#gﬁb aing 0%8 ?nb?ﬁﬂge% S5PPSui t h
aspartic acrd, glutamc acid and the like. O thgze, a gh?lr)naceuzllcgﬂlly .
acceptable salt Ls 30 preferable. [0123 , oun or ') may be
a hygrate,(zﬂdah if ot ,Y%uﬂF9F§6F§F59n§& Yat@vand ﬁggosélﬁébézaféints 0
enconpagsede] t . ty g LQO.. npoun ) or '
oy Do L abel 60w th aniotone o e e $a0aP a1 45ReT] aP2008) 058434 S
140, 355, 3258 andaliwgeni REpmoprt AeCliskelkyl groumonpound (1) or (1') may
al so a deutg{igym conversion formwherein 1H has been converted to 21-1(D)
When conpound (r; or (1') has an asymetric center, 5 isomers such as
enant i ormer (30 a5t eorgonerd arprdseriiekie byayhbe fperggat . Such isomers and a
m xture th 8 1 are all enconpassed in the scope of the present invention.
When an isgﬁgf hue to conformation is present, such isoner and a mxture
t hereof are al so enconpassed in conpound (1) of the 20 present invention.
[ 0124] 2 The production nethods of conpound (1) or a salt thereof of
t he presentRl t I Nﬁxplained in the follow ng. Conpound (1) can be
produced accor ,ng to the toll ow ng

(Ib)

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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15 Method A or a method anal ogous thereto. Starting material conmpounds in
each step of the follow ng production nethods may be used in the formof a
sal t, andwvexasmpisexsisof such salt include those simlar tecrhexmabhissssof
conmpound (I). [Method A] 20 [0125] 1:1-j'ek)LNH 12, MLH2 [0126]
A conpound represekded by the formula (11) used as a starting material in
this nethod can be produced accordin C}o 25 a nmet hod known per se or a
met hod anal ogous Phefet &=Y¢ ai%&%ﬂﬂ%i the method described in J. Og.
Chem, (1954), 19¢) 1633, stetrahedron. Lett., (1994), 35(32), 5775, or the
i ke. . A conpound represented by the formula (I1l) wherein'L is a
| eavi ng group} BhdriimFeacrawd R1O&r €7as defined above, which ao is used as
a startgng:ﬂaterial in this nmethod, nay be a conmercially avail abl e
product mklch can be used directly or WD 2009/ 131245PCT/ JP2009/ 058434
after isol@il®d] and purification, or can be produced according to a nethod
known per se or a nethod analogous thereto. [0127] (Step 1) 5Conpound (1)
can be produked, for exanple| by reacting conpound (11) wth conpound

Ex

(reny. | es of th@\%%ggving group” for L include a hal ogen atom

(e.g., chl atom bromine 30m iodine atomand the like), a
substitute fonyoxy group (e.g., a 01-6 /o al kyl sul fonyl oxy group such
as net hanesutTonyl oxy, ethanesul fonyl oxy and the |ike; a C644 '

aryl sul fonyl oxy group such as benzenesul f onyl oxy, p-tol uenesul fonyl oxy and
the |ike; E1A77]116 aral kyl sul fonyl oxy group such as benzyl sul f onyl oxy group

and, the, i1 18 L Algci il echits, aMdLe ey bds
sol venty,i nergy1,0 the reaction. The solvent for this reaction is not
part? culant )y 1 L8310 25,08 6238 LSToRr 9oy, FXAR) s ther eof
include (4) aca Y group

carbamoylamino group,

(5) a Ci-g alkoxy-carbonyl group, and

(6) a Ci-g alkyl group substituted by hydroxy;

15 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
20 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-

25 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),

30 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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zo aromatic hydrocarbons such as benzene, toluene, xylene and the |ike;

et hers such as tetrahydrofuran, dinethoxyethane, dioxane, diethyl ether and
the |i ke;wema@esismach as N, Ndi met hyl f or mam de (DVF), di wetrhytme/eisasa de
(DVA) and the |ike; alcohols such as nethanol, ethanol, propanol,

t ert - but apgh,d25pvEt hoxyet hansbogad ddheHxidtgilkatsones such as acet one and
the like; nitriles such as acetonitrile and the lik ;_?uLfoxidZs such as
§)

di met hyl Sarhésreelt Dvee)laker 1 nee s ulhnarvd ) hengy Horvet "Phdr &of . The
amount OfdﬁﬁgBQUBgri&iﬁ _80-becdseth ds gengfald w730 about 1 to about 5 nol,

pr ef er abl y "about to about 3 nol, per 1 nol" of conpound (I1°). Thi s
reaction iBschénepalty5eiivoed-dutneithabputf 0wl dearadt —206ainprés érabl y

about 20C t, bout 130C.  The r.eaction tj thiss reaction is generally
about 0?5dﬁgy3508%6ﬁal%ﬁ %r9a§%?%%m¥ﬂ%sb%%¥@§%%gi§onpound (1) can be
i sol ated apd a\VWa2009h4 33245860/ IR Q0 5843 p ufidrfabde .oy known separati on

and purification neans, for exanple, concentration, concentration under
reduced pﬂ@é&@ﬂe, sol vent extraction, crystallization, recrystallization,

phase transfer, ;ghropat,egr appyagngnt he like. 5 [0128] O conpound (1), a
conpound represented by the fornmula [0129 R1 [0130]. /o wherein is a

X
hal ogen atewhlaemd-othérchiabets- snetngl Hekfoayl) heéMiartér %o be
abbrevi ated.as _caompound (kL-A p cording to the foll ow ng
Met hod ‘B 8&h§%ﬁgpggé é%SIggSé%b§%£?£ %.( tartlnggﬁaterial conpounds in each
step of thechablewbrgmprnodlet] bemnetiey hets (mmeyh s wisferh viln bee vildrdh, @ a 15

salt, and Exanpl es Qf,SUC? sal incl%deﬁahosglsig§laf to the salts of
compound GYWYRBYRGGLBEPOEIFPOXANIE [ bXFIPS ©/ 7 A conpound represent ed

by the forguha bV -and a16e8Peuntdetiepl osefted erd e f-ar-nulimo(-\,12-) , each
of which is used as a WD 2009/ 131245PCT/ JP2009/ 058434
dihydropyridine-3-carboxamide (Example 12),

15 5-chloro-1-[5-chloro-2- (methylsulfinyl)benzyl]-2-imino-1,2-
dihydropyridine-3-carboxamide (Example 14),
5—chloro—l—[4—chloro—3—(methylsulfonyl)benzyl]—2—imino—1,2—
dihydropyridine-3-carboxamide (Example 15),
5—chloro—1—[5—chloro—2—(ethylsulfonyl)benzyl]-2—imino—l,2—,

20 dihydropyridine-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),

25 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.

30 [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~

35 dihydropyridine-3-carboxamide (Example 14),

49



starting material in this nethod, nay be a commercially avail abl e product,
whi ch can be used directly or after isolation and purification, or can be
pr oduced wocosvisnyst o a net hod known per se or a net hodraemapogooss4sher et o.
5A conpound represented by the foLnula (VI1) used as a starting material in

this net h@dcﬁaarbelpr[@dﬂmaaraem(mmlwmmmmdmma@emm@—dn 2& net hod
anal ogous thereto, for exanple, the, net CI’I ed inJ. Am Chem Soc.,
1953, 75, 91059ropyriAeneT ReC2 14T %‘B This step is a step

of reacting geppgund [éLYétﬁ%ziguﬁf&eﬁyﬂ%-(MdardM&f@m ~%-iimigdial,ggen at om

|n the presence of a base roduce conpound ( 15Exanpl es of the
"hal ogen aluhwﬁerVer[Lnef&d@aélh@mmhée atfmmbrom e atom 1 odi ne atom and

the Iike. chloroTtﬂ' irprgﬁ% %I §% u@ﬂdéé}zéﬁr yied ouf,insa solvent inert
e base

to the ?egctlon | 8§70 this reacti’on include 20
al kal i rretjahyslabpyrﬁdd:heas patiassamialdy tE:oenmdes Z0di um hydr oxi de, sodi um

car bonat e, potassi mcar nate_and the lik e ch as .p _|d|

trimet hyl &TCR&OTR" (ﬁ?nﬁgﬂwfani?ﬁ(% Oxﬂp%rjﬁ‘?%a]z%ﬂrchy ]§ A ]u_)nﬁt’jec

(DBY) and 1t bedllw@roggwalﬁéngtQﬂ@ozﬁmrd@s (EQdigina rrﬂ haxidle, sadi um

et hoxi de, “pot assi um tert-butoxide and the like;, metal hydrides such as
sodi um hydheér@Ofp@ﬂdsth@rﬁLhi?@rﬁH@ RREC I HRLAT ke PEaietaRlg i ke. The
anount gf Jto glﬁase to be used is generally about 1 to about 20 nol,

pr ef erd bout 1 to about 3 nol, per 1 nol of conpound (1V). 30The anount
of al dehyde (VI Cpmpbouhd (3eddbssgenerahd¢ympdemit 1 to about 5 nol,

preferably abqut 1 tq a t 3 er, 1 |_of
sol vent f r'ct%ﬁr'°§oféégt4fggg' @eﬁﬁ?h%ﬁ? c%ﬁlj;‘f?rﬁlycﬁr eﬁl I g?l%noas "he
reaction piiogeERGDyrE¥anpleschhrppeshisacl ude 35 ar omatl ¢ hydrocar bons such

as benzene, toluene, xylene and the W) 2009/ 131245P JP2009/ 0318 i ke;
et hers suéh%qr@rﬂaﬁ§dﬁéfﬁygﬁoxﬁl M%B&&%%Mb?}? i T R %t her and

the Ii Iig C@HP@% ;lﬁlalﬁg _N.Ndi-pet byt foi mam de (DVF), N, N- di net hyl acet am de

(DWVA) , pyrrol idone and the'like; al cohols such as nethanol, s
et hanol , lnrett{bazrioIB {t[ért(ammtlanatfbonﬁlho&y@hl@l@ﬁaﬁ@ﬂ@@@ﬂﬁ%@ L@Hoxi des
such as di rﬁt he){:I ﬁﬂg oxli d% (DMSO) and the |ike; water; and a m xed sol vent
t her eof . SPE2EtToN s generally carried out at about -50C to
about 200G.- p-efzeiiallcy rabaytl ) béﬂ@yﬂ.ﬂ) abohl o AQOL- Firend-AL y2acti on time of
this reaction is generally about 0.5 hr to about 60 hr. The

t hus- obt aidHeéY CORYSGHIG™ \7)y3 Eé‘ﬁbﬁéamég?at ed and purified by known separation

and pur,f '%Hl%dm_&rts;,—cfh%r%xéﬂnh@thyﬂ?@ﬁ@fléﬂiﬁi)@éhzypmwmﬁtcbqn ander
reduced pressure, is solvent extraction, crystallization,

recrystal Idlifaﬁdnmpyrpﬁar@@rﬁaﬁgﬁfbpxa@hdgnat ography and the I|ike.
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-

25 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,

30 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—

35 dihydropyridine-3-carboxamide, and
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[0134] (Step 2) This step is a step of subjecting conmpound (V) to
20 cyclization with amne (VMIlI1) in an inert solvent, in the presence of a
base to pwodueeiscmspound (VI). The amount of am meT@E¥2il0dPHssud be used
is generally about 1 to about 10 nol, preferably about 1 to about 3 nol,
per 1 nmol ®fcrimoundn(ijo-125Bxampbaslaoh-thelbaseyused, 2or this reaction
include al kali _ mnetal, salts such as patassi um hydr oxi de, sodi um hydr oxi de,
sodiun1car%kﬁ¥ﬂ¥ﬁp¥ﬁﬁQ%ﬂﬁTﬂﬁ9§§Pﬁ§ﬁ55§eand the |ike; anmines such as

pyri di ne, Edjg@$hylanine, triethylamne, N, Ndinethylaniline,

1, 8-di azabi cycl'o[ 5. 4. O] undec-7-en (DBU) and 30 the like; netal alkoxides
such as sodi um fBtdroxdapousisdi(dm erhdxi deispbhasEptif $Era - Hutloxi YENES he
| i ke; organic t n- I LLthit Lihi Llsop j de (LI DA)
and et e > Ret a1 Hy dr TSR o o ot i Foar e pot aoeTon Rybr  de and
the |like; sacd hedlite.wilthe cagauritc bbsthe badtstweibe isedoasigemerdd ]y
about 1 to MO 200 /131245PCT/JP2009/3 8434tﬁbBUt'1o nol .@referagéy about
1 to aboutS&BHoI"IHeCIEAIC GC1ESmpSaNGS (Ut PaSiCiRe AGHIERt*F 6 t hi s
reaction iS-Ned N tdrulandey, limted as long as the reaction proceeds.
Exanpl es thereof include s aromatic hydrocarbons such as benzene, tol uene,
xyl ene and t he |Fi&Eeratier $xagphegs oifethPghyalkbf Ui-hR, 18P HERRbX et Hine,

di oxane i - he |i.ke:. .am S i dm de
(DVF), N %%%%%ﬁi%ﬁgm%&tet( Y lé,%sf-%mrrg?%;%lg%gpglr%?y% ibg%g%ig%%i%e 17 ke:
al cohol s samht ascaietihanadald,o retomasclun propanbhriter sabut andl the like

met hoxyet hanol. and the .1i ke; _ketgnes such as acetone.and the like; nitriles
such as ac ?&%Q?I%@é%ﬁiq%%§%i g?’s&ﬁP@%PH@ssgggha%% T HethiT sul f oxi de

(DVBO) and the likeseMailrs e:affhlashiofe@hsokyent wiber eofanilSThase roactidn i s
general ly carried out at, about -50C to about 200C, preferably apoui, -10C to
about 100 ket ekt i oning iy leming s trdgE Ry dA™ -8 geREF A abBtto o 2 hr t o

about 60 NLypapnolamine, di&dHit19RLRiNed -GeRRAHBAak VA, can be isol ated and
20 purified by inomn separation and purification neans, for exanple,

concent r atdboychareentaatricon Nluddediedavégtpyéssareamspevend eixe ratle on,
crystallization, recrystallizati.on, S r and the
gfeégﬁgkéhu?xampl c&h%%% %E%g Q%%ﬁ ?ﬂé??%%%?oggba

like. In additio | )" "may "be "Use a reaction
m xture inihdeudexd 2Dt Seircahlwirtiboutidgohgtirohramtlcpacid cati on.

0135 Step 3 , This step i,s. a step, of by suhjecti a,c ound
EepreLegteﬂg%Vz?rﬁF¥4wrﬁH¥f%ﬁﬂ9r%q}da &%€§BBB%§F2FFBHJ?Eﬁcgﬁ%nlﬁgg?o produce

conpoung, (1-A). phtdiS decarhedaldrornkeast toRita khgunidesal Boxyt aideon
reaction can be used. For exanple, methods such as heating, using an acid
or a base @i salheattngfofmitecesishr peeadd eréd i keiédnobeadstdc Fhedsol vent
for this regelioh dogotohaiid allar! alhatied asd) ond1asc! Be,apagii e 35
pr oceeds. anpr es et eof i'nclude "aromati ¢ hydioéarbons suc
acid, succinic acid, malic acid, methanesulfonic acid,
benzenesulfonic acid, p-toluenesulfonic acid and the like.
25 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
30 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.

35 Compound (I) or (I’) may be labeled with an isotope (e.g.,
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WO 2009/ 131245PCT/ JP2009/ 058434 as benzene, toluene, xylene and the |iKke;
et hers such as tetrahydrofuran, dinethoxyethane, dioxane, diethyl ether and
the |ike;wama@esismach as N, N-di net hyl f or mam de (DVF), NphaiJrEbHyisaset am de
(DMA), 1-nethyl-2-pyrrolidone and the |ike; s alcohols such as nethanol,

et hanol , PrppHaoel 3t etPrbas@nale litdchowyethanbikand the |ike; sul f oxi des

such as di net hyl sul foxi de ( DVS %,Sand the like; nitriles suc
c

h_as
acetonitrile an§MREUPFkdL) oPga YL TR IR LEUSH IR gopgersion form
trifluoroggglis Aciidnandoibe dddkesrowt efs 2ang)a mxed solvent /o thereof.
Exanpl es of the base to be used for this reaction include al kali netal
salts such as péthassicomphyddoxf dedr s681 Lnhay drexa Temeod ¢ fieddrBonat e,
pot assi um.carbonat e and _t Lke: am § dizne,qtyud m ne,
NN et R recy Gy Shagkgne P, 2P Sy Bt B U i RN e
| i ke; met alrealdoaxi deackuthomsrsahidima methoxiale;hesedifumret kdXi de, pot assi um
tert-butoxide and the |i k%; nmet al h¥d}2‘fédes such, as sodciunﬂ hygllhi de a
pot assi umHRAHIEES 5500 {h&EDRI REOPENA™ t haS| PRESSER atibl €& 61 t h& 881 &% ncl ude
I Nor gani ¢ jaGilds sieh tas 20 Ak ecBhoLkCpagkdnt subfick | ts@edd,arty dr obroni ¢
acid and the |ike; organic acids such as acetic acid, trifluoroacetic acid
and the | MKestumed thiesrsoifkere also engp@Prapbent 1of CoMerWrselbr AcitddG o be
used is g Ly . .1 to about 100 nol, preferably about 1 to about 10
nol , ZSZOp?rleéfaérrrlotl lg)f%glt)tr%gdnd (V). This reaction is generally
carried out0Ol®t4d Jabout -50C to about 200C, preferably about -10C to about

100C. The reaction tinme of .this acgtion i.s_genera out_ 0. bout
60 hr. 30The th -%W&%&l(?&nﬁbz%ﬁagfl 9%) CUBRO B Uo%/a?arte)déjasna tpl)ugr}{ef]%eceb&aby
known sepajratiren P iihiveation mMeassplhoneexanptiee fohtentnation,
concentration under reduced pressure, solvent extraction, cr;@%.zati on,
recrystal | i zati GiPmgswase (TP afdpePe BEPEHEESGREPAYIERY the 1T K1 8 ¥ 36]

The produgid.ap, tQﬁd%.%kt%%@pggﬁgfébhg Qﬁeﬁeﬁéltéﬁﬁﬁ%ﬁﬁﬁ?'%ﬁt@&@a&resent

invention are explained in the foll ow ng. npound (1') can be

produced asogradimts tio teeehf cltepwofigt Vet hodlAWdRg ab red ket o AMgmess et et 0.
Starting terial .5.co unds .in ea S ol } ow uction
met hods m;%iﬁ g5 edt itﬁlet eorfnoror% of Sgigél %,gaa% altélggﬁ%)l Jéks %\{?é}guc J{')ésjal t

i ncl ude t hose &idnidrysd @it ssakbstat sampeuad ¢bmpoufdethod A'] [0137]

[ 0138] A conpound represented by the formula (I1') used as a
starting nefehied Al this method can be produced according to a nethod
known r 27 a method anal ogous thereto, for 15 exanple, the nethod

described in J.” Og. Chem, 9 42, 19, 1633, Tetrahedron. Lett., (1994),
35(32), 5775, or the like.

Q R2
RWNH R QI NNHQ
| 2 ‘
N~ "NH, Step 1 /T NH
an m 0
[0126]

A compound represented by the formula (II) used as a
starting material in this method can be produced according to
25 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
30 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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A conpound represented by the foimula (I11') wherein L is a |leaving group,
and ring A- and R' are as defined above, which is used as a starting
mat eri al wo 2009/31298t hod, may be a 20 comerci al |y avai | birapmogdisat4 whi ch
can be used directly or after isolation and purification, or can be
Fr odui:ec(j @E@;@Ij:;jiiBglb@ianrfghl(iOﬁl)lkﬁ]ﬁﬂ\debfpﬂnﬁab@r%ﬁ‘l ;ta hcudacarcmll dogugusrtiheget 0.
0139 Step 1) 25Conpoun ") can be produced, for exa e, by reacting
conpound GPI@)mﬁFPﬁdggﬁﬁUGnHe(IF?'?¥ a methog,gfift LS %H%?etpeaving gr oup”
for L incliyde~a hal ogen atom (e.g., chlorine atom bromine atom iodine
atomand the like), a substituted sulfonyloxy group (e.g., a Cl-6 JO
al/ kyl sul f di®ylepxy)group such as net hanesul f onyl oxy, ethanesul fonyl oxy and
the like; a C6-14_aryl sul fon X / P L 434
such as5benzene§8PP8ﬁ§ o§§? %%§o¥ﬁgé%§%$?%%§%%%§ an ?%gcﬁéié%%g%ég§?6
ar al kyl suldoaypluoxty (groupishchomapobedzyI®sn) f onyl oxy group and the |ike, and
the like) and the Iike, and hal ogen atomis, parti.cul arl reterabl e.
5Thi s reaction @§38€H§Fapgytg§r§#%%v%%? IHPEP’s ot Vent %Wﬁ%@341? &CP8kcti on.
The sol venf or(et bi.s teaetias kScAPtbpariA&Ubeshy 1ddidedtcas dnanghas the
reacti on proceeds. éxanples t hereof include aromatic hydrocarbons such as
benzene, tldlkgenea wybshétangdt Relionyigey ¥R s(Qukty & Qe r ahydr of ur an

di met hoxyet i_0X i y h ﬁggz i ke, i.des such as
N,Ndiné hyl$§?%g%%ley?%%ﬁ)g&gﬁﬁe%ﬁgﬁa%%tanl %ﬁ%%%% &H%gﬁﬁe | i ke; al cohols
such as netthanelsuldchyiolky pndpahel 1ikerta bGi-anelry lisetlfoxyepkanokoand t he

| i ke; ketones such as acetone and the 15 like; njtriles suc e
acetonitriqquaﬁﬁ EZ@PEEPREGPVEQFaesPEB% UGS ??X;%§%H%€%J% g &6§§t» and
the like; Aand_a gtxefdysohvedtyidef edfoup such as Beezgmsuntfoal,loagpouadp
(I'1'1") to be used _is generally about 1 to about 5 nol ?greferably about 1
to about 3Nfblthepdikes enRblthsf Lésaboand FRe: $ike, and ghihal i%rPN s

gener a

Iy .cart.i 0 about 200C, preferably about 20C to
Sbout TS0 Frs et oy raecar R

this reaction is generally about 0.5 hr to
about 60 hr. Th&htisusealttaionedscgrpenadly|cyreaed beul sl & explaippt2g nert
purified E@Pmn seﬁaration and purification neans, for exanple,
concent r atior, S HTESHTPALi on under reduced pressure, solvent extraction
crystal | i zati onThee@oystkall ifpat itans pbaseionabsfest miwrionmilegriaphyirercea he
i ke. [0140] 30 O conpound (I'), a conpound rﬁfreseqﬁgd Qy t.he fgrnula
[0141] as long as the reaction proceeds. Examples erecf include

20 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,

25 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

30 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.

35 The thus-obtained compound (I) can be isolated and
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0 X, ."), "- NH2 "21\1"--*NH OLN [0142] wherein X is a hal ogen atom and

ot her synbols are as defined above (hereinafter to be abbreviated as
conpound WO 20)1B1man be s produced according to the fol lpowmiJrzpod/eished Bl or a
met hod anal ogous thereto. Starting material conpounds in each step of the
fol | owi ng prodddedony neh o ss epeyrdel ars ethd BUME il naasal t foand
Exanpl es of S%%T salt _include those simlar to the salts of conmpound (I').

/o [ Met hod“ 3P B0193]C 1A} ATERBEEE iodpresient egdpgechereariira
(1V') and aolvBneospotsd:1&py %@H@Ll%altfl%r%orﬂ&lr%g@éh.ﬂl.ilzétigﬁchPﬁgsg\hi ch
may “be a y

is used as a starting material in this nethod, conmer cl a
avai | abl e BFBHE@?F!m%?%@ﬂ%§994ﬁ?hﬁuﬁﬁdﬁﬁh§cﬂﬁ$eor after isolation and
purificajiepizgf can be produced according to a nethod known per se or a
met hod anal ogous thereto. 20 A compound represented by the formula (VI1")
used as a starti®f eenrowad (Mt scompicduod capreecptedusedtascopehniat o a
nmet hod knOf@lggﬁ se or a nethod anal ogous thereto, for exanple, the nethod
described rn”"J7°"Am Chem Soc., 1953, 75, 1909, or the like. [0145] (Step
1) 5This step is @ step of reacting conpound (I1V') with al dehyde (VII")
wherein X ig_a-hal gen atom in the presence of a base, to produce conpound
I

(V). a B20f the "hal ogen atom’ for X include chlorine atom

brom ne atom Sppdiype atom and the |ike. .10This reaction is generally
carried out inja solvent inert to the reaction.

‘II!R1 (I-A)

[0130]

10 wherein X is a halogen atom, and other symbols are as defined
above (hereinafter to be abbreviated as compound (I-A)) can be
produced according to the following Method B or a method
analogous thereto. Starting material compounds in each step of
the following production methods may be used in the form of a

15 salt, and Examples of such salt include those similar to the
salts of compound (I).

[Method B]
[0131]
Cc X

A NH
HO/U\XH\Q/ Wiy O 2
0 e (Viin

C
o o SN
NC\/K, X\ HO
NH» N”~NH

Step 1 X CN Step 2
(V) (V) @,@ (V1)
0
Step 3 /T NH

&, o

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

20 [0132]

represented by the formula (VIII), each of which is used as a
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Exanpl es of the base used for this reaction include alkali metal salts such
as pot assi um hydr oxi de, sodi um hydr oxi de, sodi um carbonate, potassium

car bonat ewandoswiie4si ke; 15 ami nes such as pyridi ne, tri merhytmmssas4

N, N-di net hyl ani | i ne, 1, 8-di azabi cycl o[5.4.0]undec-7-en (DBU) and the Iike;
met al al kot giesi rsualtas iaddinmtheshoricded, sndi ube ed hoormkey c ot Jas si um

tert-butoxide and the |ike; tal hydrjdes such, as di um hydri de,

pot assi uman‘ﬁfr]ia(?geaﬁ&o%%vi ¢ }cgnﬁg‘?hbel FE%& gbﬁ%’?g%o%ta % he base to
be used i s;genariald wnabeut-ikitatabayt 020cHR! bePpebetadd yaehwtdiry tio about 3
nmol, per 1 nol of conpound (1V). The amount of al dehyde (VII'") to
be used i snefemst Y rab6st s ©& abBgthgdnanalpgerer BbeySEbout 1 to about 3
mol, per, 25 1 ng C%R}pgmogggr@%gn%ed by the 1BSrRQLyepyrfpruddi 4 6action
is not particularly Fimte s long as Elhe reaction proceeds. Exanpl es

t her eof i nefamdeirsy oweteird aly dnochribonstbodhcas benpeaduced| arsr;dityd die and
the |ike; et he‘%}sﬁ?s ch as _tetrah drofurpaip1 dine hox¥et{ﬁ?é1§étgigf< e, 30

di et hyl ethéet® RS REE &% Gés2sUEh"RE RORUPRRTRYHFor Feni de( DVF)

N, N- di net hytagstgnide MAbd besaetibyd- 2npyt r phi donemangod he 19%3, 7 ,cohol s
such as nethanol, ethanol, propanol, tert-butanol, nethoxyethanol and the
li ke; sul fBXdUeLs (¥ ddX@i-net hyl sul foxide (DMBO) and the like; 35 water;
and a niioxegoﬁj)j vent thereof. This reaction is generally carried
out at about -§OCto about 200C, preferably about -10C to about 100C. The
reaction tiStewflithis reaction is generally about 0.5 hr to about 60 hr.
5The t hus-obtai ned caonpound (V' an -be i . at e rifde known
separation and gﬁlﬁsf isé:aGﬁ on (r?eas)ﬁse% fggr %gég%ﬁé, ggﬁﬁggﬁ#rg\?)oﬂf%

concent r ata dieidter (VIgjuadc reries surie, asabiegenestoact innthernyséstdee aif on,
recrystallization, phase transfer, chromatography and the |ike. 10 [0146]
(Step 2) 2@ baseTHi% PHOgHSes SRR % (Ve ubj ect i ng compound (V') to
cyclizati on wit hpamnes( Ve kne Mazangenertonel ¥eptx iAciiige presennes of a
base to produce conpound (VI'). 15The anount of amine (VII1') to be used is
gener al | y. aadoutbromigealsdem, 16 od8ne picemepadl fhabédike1 to about 3 nol, per
1 nol of conpound. .(V ; : I e ed for I 10N

i ncl ude al kal i %la Jrseaalctts'msnu(::thgx%s@lggt%alg i %%gﬁggraogﬁgegns%d?%ﬁ%{ RO
hydr oxi de, tsodhaimezardi@mat e, pot assi um carbonate and the |ike; am nes such

as pyridine, trimethylamne, .triethylam ne, N, Ndinethy]aniline

1, 8- di azabi cycl &[@“ﬁ%ﬂtﬂsur‘? edE ﬁ‘s(eDgﬁ)eda%art ﬁglgisi E%?g YA TR des such

as sodi ghm AetNoXinde;215QA1HE ehRoXiade poRakassUAyHebki Y] oxbdeuand the |ike;
organic netals 25 such as n-butyllithium Iithiundiisopropylamde (LOA) and

the |ike; PEdeexifilr ishes U BOSES uRCRFEFTEHB, CpEPaRIFaNTRY dFhelel BFRY t he
li ke, and éln-gnéu% kﬁibch 5 pa/rréi.fm%egm'fﬁ 2hyhhgiRaseyt ﬁ-aﬁmﬁﬁﬁéﬁigﬂ@; all'y

about 1 to abo no érabl y about~1 to abouf 3 , per 1 nol of 30
conpound (Y, §-diazabichid sl .Mert] uhdlect-Ai-snr ¢28U) oandsthet Lpket inetak | y

limted as |ong. as the.reactio roceeds. .Exampl.es_thereof ,include aromatic
hydr ocar boh k?%c%%?%@nf@hes,oﬁgghg’ﬁggoﬁggheggﬁau{nhggfl?ﬁlé?eét%%g%sgh% as
t et r ahygy of sirarbuttiRih @@ tdhanai kd;oxamnel Byddtaebykuehhes sodithe |ike;

am des such as N, N- dinethylformam de (DVF), N, N-di met hyl acetam de (DWA),
1- et hyl - DYyt IRRSFE A thelnidee ang) EBRoIL keucANdsthet kS, et hanol

pr opanol, tert-bﬁie%{our{@tdp%%t Rarel andet hgeki Eg:ggﬁé%ﬁﬁysy@ke@& to

acetone and the nitriles such as s acetonitrilé and the I|i
sul f oxi desalsoich 245 mohiIvetdnd £ esalflox iaddeutDVBOP akduthé mpke; povat brmohnef a
m xed sol vent theo{ e&f

compoun V).

30 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

35 aromatic hydrocarbons such as benzene, toluene, xylene and the
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This reaction is generally carried out at about -50C to about 200C,
preferably about -10C to about 100C. The 20 reaction tine of this reaction
i s gener aWbyo@bicut4s0. 1 hr to about 60 hr. The t hesTabk20@H/NEBd34cOoNpound
(VI') can be isolated and purified by known separation and purification
means, for lékanpk&herensentr atsi dpt eincenttiatihgn dindehokedurgde Pr assKEge, 15
sol vent extt i.on rystalljizatjon, recrystallization, phase transfer, ,
chr omat ogréi%%}lg%d%ﬁ%%(l?rﬁ%.ﬂ?% ja@&%‘tiad?ﬁ o @S( WY may be used in the
formof a demethobfoimimice i oihe, NEXt- SRR HyFRR t3hni Wet NOMh ) i sgLati on and
purificationt %%47 zo (Step 3) This step is a step of by
subj ect i ngMG-REAPOTNYET Feptdiemtaitt B51e Hel keor milaehoWs' puch asdeebdhbogy) ati on
reactions t et REAGUCE, g%m%md {dre )y ddbat hi latig action, a
known decar boxyl at i on Teaction can be usléd.nﬁgglg%g%g?ﬁéﬁgi ?ganéﬁﬁogﬁg%ch as
heati ng, uSih§orhdesi sudt as biiseewith shdatdxigld f(DNsoesaadythandikbe |i ke
can be use e Y .for this reaction is not particularly limted as
Qatgf', §1941 §rhru.xec§ soﬁg(e%ﬁ:ggerteﬁ eof

| ong as the reaction proceeds. i ncl ude aromatic

hydrocarbons sucthas henzens #olqansaxy enea8d the Likepoet h§5§°cs as
30 tetrahydrof uran, dinmethoxyethane, dioxane, diethyl ether and the |ike;
am des suchPAt N2 G/ nmBERyEESPASNMREEUE DVEYSC N NdibeetthyLI0AREt arfitte ( DVA) |

1- met hyly 2rpyeE pbi donge and dhe lidkesr s@lcqhol s agol ,, et hanol ,
propanol, tert-butanol, methoxyet hanoll nan% [9‘%8*3'#'8@%9 %ﬁ?\&gx?déeshgug as
di net hyl 33°Q4F f&kikfle- (DVSO) and the like; nitriles such as acetonitrile

WO 2009/ 131245P P@mgg_/ d the l.ike: organic, acids such as acetic
acid, trifluor og%yeet]i ¢ aCiO%chang‘l%tOﬁe%oppgg?dmg?ér?argﬂ%e &?ﬁi@dﬁfécﬂ%nt
ther eof . Bxanpfisd dfy threwasepaeaid onseddf @urtliisat easth@ans NCkyde 5 al kal |

met al sal ts. sy alsﬁﬁpot assi um hydr oxi de, sodi um hydr oxi de, sodi um
car bonat e, “Potiass] rbcfr“%& Tan FRENTREL ORI ABSYL stRAUGEST p9¥e B Wes

trinmet hyl ase nesniN Mgty aridjisre 14 bazabj 4 eCss
(DBU) and the like; netal al koxiyldes lé%gﬁtggﬁéo&%ﬁ?%r%ﬁ%%%%%’o&f%aﬁg

et hoxi de, PR UMreteasarsyi @adandet hékei ke; metal hydrides such as
sodi um hydrddey; potassi um hydride and the like, and the like. Exanples of
the acid include inorganic acids such as hydrochloric acid, sulfuric acid,
hydr obr omi Stx ®)and the |ike;, organic acids such as acetic acid,
trifluoroacetic.gacid 15 and the |like, and. the, like. The anmount of

k
the base or acid to ﬁiﬁeﬁséé PsS§ERePal PYPABOEENY ¢IRmtrd 100 Hrol

pref er abl yoyatidutath oo vakeubmiBemelyIner 4 BRI 108 -compopndk (M )epThi s
reaction is eneralf%y carried out at about -50C to 20 about 200C,
pr ef er abl f@%@&%‘:e— Cat 628BoGP POOCuUCTheorpaerdoVEi me of this reaction is

genersl Ly about 191 e aboutyf ez o o Ged Uy SRLAIGI, popou.

(I"-A) can be isolated and purified own separa n
neans, forl 25 &kawsl 40 mohcepredeirehlycebcent t atd cabautded mEdueed pressure,

sol vent extractd t i zation, recrystallization, phase transfer,
chr omat og)rﬁ%p &tf'a%%mf’%éx?i E{ég "[0148] In each of the reactions for the

synthegss of th&xamples of the base used for 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

30 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.

35 The amount of the base to be used is generally about 1 to
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conpounds and the starting materials, when the conpounds have an am no
group, a carboxyl group or a group as a substituent, such groups may be

pr ot ect edwpnroaoeicii4ang groups which are generally used i nPoeEPR0e/058434

chem stry etc. In such a case, if necessary, such protecting 35 groups can
be renoveduoatohbamblt herebfesblyealoompolntds afduwer 3 WO INOWe31245RCTRE
P2009/ 058434 the reactions. Such a protecting group includes, for exanple,
prot ect i nGOFPOUPS d¥dcribed in "Protective G oups in Organic Synthesis, 3rd

Ed. (1999)", ediphedsByvEiheodaratiVs Geeneioetende MriNdis.af yukinisked by
W ey-Int ersm ence. [0149] Exanples of the protecti ng group for _the am no

group i nclagddcacft esmphegireaptianRrec2e %S/ -@éﬁaﬁ@%ﬂs he4gofelgcludh acetyl
group, @ pLo a%q 'h%&%BBFEESnE s@cﬁh§QY$§%%n ? téﬂ&éﬂé '%?%%Aglé%d the

al kyl - oxycarbon oxycar group, oxycar bonyl
group et c.yikean eajhyelmxysamkboerwltegrmmctmﬁyrara [ﬁ’l&‘r@ﬁh@)ﬁwwbb@ﬁyl dgroFape
etc.), a 07 _10aral kyl -car en xycar bonyl group
etc.), a M gte(ji}éﬁr émgleﬁgﬁyg?g %’I%geé s‘fcfbl?taﬁ I\gfroup, a pht hal oyl

etc., eachiigfetdsy1WareAmIBY have) substitdlestt$lacdxamules mfa)sudh

substl tuent include a hal ogen atom (e. a fluorine atom a chl orrtoge atom

a bronine H@ttéml‘é’rrphfééioﬁédépérrﬁ@ﬂct@e g ikg: Ga]acl:qkl%f?-%asr%hﬁs FF % g, , an

acetyl qgr t st
oroup R PRARRNGA, SBe BurenOhl YhESORIY n IR Sils SR 1O

Exanpl es d&ettdnﬁsprsutc@ctalsngcgrtoup éod th@ tak@oxlyitlgxkﬁﬁ) syl ®Re a 01-6

| kyl h
oY oy GRRATIREYE G OuB: R (BPEEaaB e Ry L R o

group, a tdyitndxiglcoupMsd)Siahyl tgeoupkandwhber} i ked aacihkeaf adiivemtmay have
substituent(s). Exanples of these substituents include a hal ogen atom (a
fluorine dthane O<1£-chl orine atom a bromne atom an iodine atom), a folLlayl

group, 01_6 alkul- o] C | 549r- 04+ aggeepi-enyl
group, . but yl car ongrl% %;Egéln 3 ag?égagwré&?gﬁ% (2%1% ttﬁe | i ke. The nunber

of substi tatenty O0°s, 1ptef6ra]@D§15a't}out -10°C to abruahples’®f (The
o oup, ”an GGt GRS &on BiSpy P b Slp . arer s oy e s B Bty
group, a taydutbwdyylhrgr oup
The thus-obtained compound (VI) can be isolated and
20 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
25 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
30 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

35 proceeds. Examples thereof include aromatic hydrocarbons such
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etc.), a phenyl group, a C7_10 aral kyl group (e.g., a benzyl group etc.), a
fornyl group, Cl-6 al kyl-carbonyl group (e.g., an acetyl group, a propionyl
group et cwd,20@m3ax4yl oxycar bonyl 5 group (e.g., a phenyl exyaazdognss43gr oup
etc.), a C7_10 aral kyl carbonyl group (e.g., a benzyl oxycarbonyl group
etc.), a pW d¥zeequURolacher, aﬁyllegéouﬁd ahéilykegrml'pemdsud‘re dd ke, each

of which may have substituent g Ies of these @"n;ftu ts Ir}thUde a
hal ogen att(ﬁ’ﬁqaé‘mr@gﬂrﬁél'afjéfﬁet O/XéfeE %?rn@l%’ﬁ%l?ﬁ a h

i odine at e 13 del- Rnaldey! sgauBs 8, nhswétg{,pﬁ&mmﬁe 1oaryg) ky,lN-gr oup, a
nitro group and the Iike. The nunber of substituent(s) is 1 to 4. [ 0152]

Such pr ot etimiatd yeogssmisle H@Mﬁémo\lemebE}Yé-?(n]@mﬂPﬂe%W|§1<@)rt1't%ehr@ hod
d bed P tect 9
i ed By T S rGReere haaed ARSI Y BESERIT: it et

W | ey- | nt efesticieghaoiolt hed rtlhe ldukeansamﬁbmgdes srecHn omls tchiem@tkyl For
exanpl e, treatrrent vmth n aC| a_bhase, reduitlon ul travi aiqL i ation,

hydr azi ne,5¢- Az PRe, Tsaid R FrethytaF t Bf G of batret e, Sl

tetrabuty'af’}{amiﬂélmlfﬁeuordz@%m@alalca@lsuguaﬁehat gcefiéhecidke, can be used.
[0153] In the above-nenti oned net hods, when conpound (1) or 25 conpound

(1') is om@ﬂéwra@%tflﬂeécé@nﬁ@@n@hel Likan VeFara aadtd witred rhl 6ol e,
i norganj C t%] , hydrochloric acid, sulfuric acid, hydrobronmc acid
and the’li % organl c acid (e.g., net hanesulfoni c aci d, benzenesul f oni ¢
aci d, tol uenesulmamird escicd, tm])eahacseatbdbeSOSédnéorctlat$ dreaet edre Hrglgide

tartaric acjd _and th anl c, base al s such as
sodi um pcj"tjaks‘as]ﬁurrrc}eatr‘f"gL tsl‘?geﬁ)l kgél EaPPﬁéséé}l hhggif% &Uc% as‘ﬁiclzal ci um
magnesi ummapgk-dstieid i l%dl@llrwﬁa&ﬂb@naﬁ@m@buﬁbémdmt berbokede oaind)r’g@éuhlbsase

(e.qg., trlrrethylamne triethylam ne, %rldlne pi coline, 35 ethanol am ne,
di et hanol ARHES (FUE g PvEHES, WOLD6 @Fié@?ﬁSPéhlﬁpéb‘é@%% ine,

di cycl oexy] e, ;NN henzyhetuenedharbae) agdt beo| i ke, andtahe |1 ke

according to a conventi onal . WWen conpound (1) (or corrpound (1)) is
obt ai ned iailkdweldeor mwth aassaﬂqd,lunt meghoalide, beodbnmer tloexide a oS THHDoOUN

or other salt cordin vent| nal i on, when
t he startltnegrtcgtﬁ%o 63?1%%}1 sgﬂ S'n egcﬁ 8%%E§g%bsél\}cehn%%lt?o P%IB
reactions h;ﬁdﬁ@@wgmﬂnksrmm he/diseid asdataal I]_:LkSUChlnéat}hel htkeides, for
exanpl e, those exenplified as the salt  of con?ound F‘éor corrpound (r)).

| 0 [0154] Examplep ot @Y dPddNSotRATERNY T BRLLS Br2d by such
met hods,, RecH ol at edand Rurdifdied aby g2 hyah_»egkoﬁ@@aé@woandaream@ such as
recrystal I'ization, distillation, chromat ography and the |like. |sWen

conpound (lJ)ke(Dromammed:l(dS Judnelsudestan éﬁftii@atriL§éﬁ@¥°a%e§%%r%}%orrer

a reg|0|sone nd r ot ane th Aare al so included in the scope of
conmpound ( r} cloln]i‘)d na: t e)(-)‘\L%‘g{nd can be obtai ned as .single products

according to syrmﬂwsamaolﬁm @@pﬂf@ﬂda@@ et hadsl knobwm peedses(gegerally
Concentraiééght 1 to about 100 mol, preferably about 1 to about 10 mol,

25 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.

30 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.
35 [0136]
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20 sol vent extraction, colum chromatography, recrystallization etc.). For
exanpl e, when conpound (1) (or conpound (I')) has an optical isoner, the
optical isomer resolved fromthis conpound is al so enconpassed in conpound
(1) (or conmpound (1')). The optical isonmer can be prepared by a nethod
known per 25 se. To be specific, an optically active synthetic internedi ate

is used, or the fial enat e product i s subjected to optical resolution
according to a cogggn %%ﬁ%ﬁg%%%ﬁgﬁ%Pgsg?gé: IS d3f ) Sbmersalt thereofpe
met hod of opef ddle pesebnti tmvereyidne aae Nt dDWh 30ePes1 RSirguCh as a

fractional recrystalli i on, et hod, a chiral columm nethod, a diastereoner
net hod etc. [0155F%T§0é$%c?FJn§Fﬂrg@r?ﬁ?@ﬁ?@%é%?ﬁﬁdﬁﬁghﬁﬂtme following

met hod wher éiatredsal broé metlaebrmb@oybtid ik @MHd.Cabty-3hfahi¥e: gpmpound
(e.qg., (4).- lic_acid -)-mandel | ¢ acid, WO .

2009/ 131245 ?’Bﬁéﬁgi%%ﬁé}h T " ‘E%?iﬁoliawc},ng( Pyofurtign metbpds may

(+) -1 - phenetidwy lugriingn the -flophemethyban nehd JxR6R0BENSE udr GiaAghoni di ne,
brucine etc.;)) Ji.s formed, which is separated by a fractional
recrystalIiféfﬁ%ﬁen%?%%%fs %rfiﬁegg?éﬁ?if FEUCPEPPYRR i On )step to give a
free optical[Mesbngra’2) Chiral colum et hod A nmet hod wherein a

racemat e or gqgt thereof is applied to a colum for separation of an
(

optical iso } chiral colum) to allow separation. In the case of a

l'iquid io chromatography, for anpl e, a mxture of the optical isomers is
applied to a chirgh colum s as ENANTI O OVM @manuf act ured by Tosoh
Cbrporationﬁ#o?éléAL series Rmangfjact ur ¥ igel Chem cal Industries,
Ltd.) and the lL/e,Nth devel-opet—wi-th-wat e ari bus buffers (e.g., 15
phosphat e buf féN, Nd.c.) and orgaqjq_solvent;i(e“@., et hanol , met hanol

i sopropanol, acetonitrile, trifluoroacet id, diethylamne etc.) solely
or in adm xturgilto separate the optical 5. () the case of a gas

chronatod?aggx Ior exanple, a chiral colu such as CP-Chirasil-DeX CB 20
(manuf act ur 89 G Sciences Inc.) and the like is used to allow

separation. 3) Dimsi®ieemer repthoshted by theNMBLAREh Wharein, ?aa&era ¢
a

m xture i s %eggred into a_diastereoneric mxture by chemc reaction with
an opticallg Y i Sreadent, it Aetihedngge Patrradusiedgheceudistanice by a
typi cal separattiosd neans pcerJse &rfd a@lch8Aahns PEIMS! a2l i OB et hod, a
chronato?ragh% gﬁthgg¥gtc.% and the like, and is subjected to a chenical

t r eat ment” sGEARS hydfolysredafes tHPad kB Yo Qepardied-an (5pP4Lalldy active
reagent noi e6y3, harebyd20nant.ept | calldoapiess 52 obtwhred, . For, exanpl e, when
conmpound (I) (or, compound (I"')) contains hydroxy, or prinmary or secondary
ami no group wi t hith ST REPBEUF 8P RN TEShBYuREE afrirar sogELE4) | whersiinyd: dsgani ¢
acid (e.g., aM&Aimay geblpXyand £idd fbuah@nR® hle) BhenyFacet 16361 dlnicn

is used as a starting material in this method;imay be a
20 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)
25 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

30 alkylsulfonyloxy group such as methanesulfonyloxy,

ethanesulfonyloxy and the like; a Cg.14 arylsulfonyloxy group

59



35 (-)-ment hoxyacetic acid etc.) and the |like are subjected to WO

2009/ 131245PCT/ JP2009/ 058434 condensation reaction to give diastereoners of
t he esterwoampmmmzlsor t he am de conpound, respectively. Poigmoongsesnd (1)
(or compound (1')) has a carboxyl group, this conpound and an optically
active am aechbr aanbelpzem@imwmlobg/,alpc—diwueafe%u&f%h@l%gggzegngotggngeggat| on
reaction to gl ve d| ?L grgers of the am de conpound or the ester corrpound
respecti vel'y. " Thé sag‘g%’ OBV ASEYr 85REP FECRoRY SPERAEY 1 B Bfomptdal gn SR

of the orignaatheorpeencaky e dllhé(éir @rﬁéﬁ't%eorllﬁk%seamﬁdéohg%g nl 91381
10Conmpound, (1) (or corrpound (1)) may be in the form of F
The crysta?-so?ajéB%b B(IE)r@(%ra&ilﬁ)ound (1')) can be prepared by

tall t tall t
e hod Known per. S5 1RRAARE 68 GG Ay SLATT PUMP En Rorh BT REF s

met hod of &eyshalf¢zeitian froma sol ut| on, a nethod of crystallization from
vapor, arrethod,ﬁ{ cl stalll atl fromgcerrelts and the |ike. [0157

20The "crystal | i Zat i on frrbtm 5 GireGtdoPy pcBPFyPar FeERERL &Y Js#fﬂ-‘r’%@%g a
non-sat ur aded sti@tes tm1§u1@e1rc&atdgf retestiat e @yaﬁl.f?l_'[é/é nohd AC OS5, d iy ved in
solubility of co&pounds (sol vent conposition tenperature, 1onic
strengt h, FEIHRELE AErganpogs tsh@halﬁuﬁ?néf&n%l vehtendo kelspecifid cthd or
25 exanjml €} 1 J6e CONCet t Vv reaction

met hod (a diffusion rfgeféh%éc}{] = E?‘ég?*?zf*@éﬁgf%eﬁf? h%%?e% gtr}%ﬁrh &% h
met hod, a digbhyetdidtramdd ad like; E)amnrplleessotht he Splivent to be used

i ncl ude ar t ol yen | ene etc.
hal ogenat e%r%éﬂ(i&ol(% %(r}l“gd% q%M(E% gﬁf“&%ﬁ?fg?ﬁﬁﬁﬁmlgﬁl g?%%r%@%t’%hﬁ lke'
satur at ed ah];ml:rm:daar o @Ee. guethb@@aoeetheabaﬂepr@!&ﬂl@bex@é‘ﬁtB&&tz)nofv't hers
(e.g., diet fg& qTH sopropyl. .ether, tetrahydrofuran, dioxane etc.),
nitriles (% OXY 259ilt APPe tEEC 1 kek ekBhieaepesECh agctemieone i)d the
sul f oxizdest 3% ¥ @it 1dismakLBYl 25U ) and@Cigs @ s
2009/ 131245PCT/ JP2009/ 058434 %I %%%39@15?%%% eé11 que. j,:q}ggs)t éﬁ%m&\é thyI
acet ate et 3 et vle syl fometiraiBMSORt hladoﬂ:hellsrﬂpepmlrtded anhadd etc. ),
wat er and dhediikep hese solvents are used alone or in a conbination of
two or nore at a suitablé ratio (e.g., 1:1 to 5 1:100 (a volune ratio)).
Wher e necessaryTha seedntr pEt abmpamcail 51)1]176) usethe used ﬂéh%enerallg

a

crystalll%atloE fro vagog Z for exa a vapori zation netho
seal ed tulfé od gas 2tF8am %?ﬁ%ﬁ?b -‘é %j%guib s radti oh madt hmr a
chemcab m woansggohb@pb@ﬂdnej;jjoﬂ and the |iKke. The "crystallization

fromthe nmelts” is, for exanple, a normal freezing method (a Czochral ski
method, a tenpefAtdr segeadpenis neehedablr_d e Briehmart net hadut @°zove

peci Al 1 6 aroneR net TR (S Y M50 Zhh Bol PHart PRGCe. epreaRy enod)
and t he |tn@e [PF1%8]is reaction is generally about 0.5 hr to about 60 hr.
The thus-obtained compound (I’) can be isolated and
25 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]

30 . Of compound (I’), a compound represented by the formula
[0141]
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Preferabl e exanples of the crystallization method include a nethod of

di ssol ving conpound (1) (or conmpound (I')) in a 20 suitable solvent (e.g.,
al cohol s such as nethanol, ethanol etc. and the like) at a tenperature of

20 to 120C, and cooling the resulting solution to a tenperature not higher
than the tenperature of dissolution (e.g., 0 to 50C, preferably 0 to 200

and the |ike. 25The thus obtained crystals of conmpound (I) (or conpound

(I")) can be isol &ed, for exanple, by filtration and the |iKke. As an
anal ysi s mnet fiie obtained crystal, crystal analysis by powder X-ray
diffraction i nerdily enpl oyed. Mreover, as a nethod for determ ning
the crystal ori nt¥ition, 30 a mechanical nethod, an optical nethod and the
| i ke can al.=/9e ment i oned. The crystals of compound (1) (or
conpound (I{AY) _qbt ggpd in the above-nenti oned production nethod

(hereinafter tB be abbreviated as "crystal of the present invention") has
hi gh 35 purfigiuphigh quality and | ow hygroscopicity, is free of WO

2009/ 131245PCT/ JP2009/ 058434 denaturation even after. a Ion%%tgrg1 ed
preservat i ofhegrder Xndf nal hEGEERt PEAR, MY atdeexFYBHRtY Tipéeri 8P

stability. JJhgcCrustalniscdl 30 sHPSEhRIvidtchi akogbm@lurpr qperh) pscdrebg. , in
vivo kinetics (absorbability, distribution, nmetabqglism 5 ex%égtion),
ef fi cacy sexpprassiseenageerding i@ FgeeQT%kﬁﬁﬂﬁﬁ @?éPaﬂ %§1%Ebﬂﬁf euti cal
agent. [0159].15q0us th8rdhe PEESEinS RRGkE 6at Eofbollie MRl thoy Poigitofmeans
t hat measur edi11 Ugl ng, for exanple, a mcronelting point /(9 %%%ara us

(Yanako, MREIBOGD)leviag DSOIuHtErer BRERRHS SeanwenYSeal bt i T My deYi 2e

( SEI KO, EX%EAB.GQ?Q) Qgpiégadﬁ %ﬁch[ggiﬁninclude thbge ps 0inug @b ewvspound
(1) (or conpournd I'?? nmeans a conpound which is converted to conmpound (1)
(or conpourshl(tls PE ¢smppend alk'éacti on due to an enzyme, gastric acid, etc.
under the pﬂ&§mghpgi§al condition in the living body, that is, a conpound
whi ch is converted to conpound (1) (or conpound (1')) by enzymatic

oxi dati on, Fr@®Edipdti on, hydrolysis, etc.; a conpound which is converted to
conmpound (I) (or conpound (1')) by 20 hydrolysis etc. due to gastric acid,

and the like. A prodzg@ﬁ?%pgpnpound (1) (or ound (1)) may be a
conmpound obt ai ned byHEU t P gy am no gr i n Tonpound (1)7 (or conpound
(1')) to an acy ation, él%&lgﬁ on ghosphqgfyl at Mf (e. gy SHzgpound
obt ai ned bynsublect i rg—an—atri-nox in corpound—(1)} PO Log ound (I1"))
to an ei cosanoyl at?on, al anyl ati og, nFV%aninocarbonylaﬂigh,
(5- et hyl - 2- oxo- 1, 3- di%0%8| én- 4- y[") mBt hoxycarboiy2at i on,” i
t et r ahydr of ur d¥l ati on, pyrrolidyl Hélhyl ation, pival oyl oxyrgt hyl®4Yi on and
tartbutylation, etc.); a conpaynd obtained by subjecting a hydroxy 30 group
in conmpound (I) (or coanQﬁQ?fmggg to an acyl ation, alkylation,

N

phosphoryl ation or boratio e a conpound obtai ned by subjecting a
N
aR

hydr oxy group in compound ( For conpound (1')) to an acetyl ation,
pal m t oyl ati orftep 3pr opapsey bQn, pivaloylation, succinylation
fumaryl ation, 35 alanyl.ﬁsﬁ.o di‘met hyl am nonet hyl car bonyl ation, etc.); a
[0144]
A compound represented by the formula (IV’) and a
15 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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WO 2009/ 131245PCT/ JP2009/ 058434 conpound obt ai ned by subjecting a carboxyl
group in conpound (1) (or conmpound (1"')) to an esterification or am dation
(e.g., a conpound obtai ned by subjecting a carboxyl group in conpound (I)
(or compound (I1")) to an ethyl esterification, phenyl esterification,

car boxymet hyl esterification, dinethylam nonethyl esterification,

pi val oyl oxynmet hyl esterificatiaon, ethoxycarbonyl oxyethyl esterification,

pht hal i dyl ~ ¥EBPLEi cEltS GIEEHOS: ABEPRYRSE g0t Aldi OXTTemof: ryFPRét h{t-
esterificatijong, cysl ehexylxycarbonyl ethyl 10 esterification and

met hyl am dation, etc.) and the |like. Any of these conmpounds can be produced
from conpoun@fP] (or compound (1')) by a nethod known per se. A
prodrug for (gegpound (1) (or conpound (1')) nmay also be one which is
converted into conpound (1) (or conpound (1')) 15 under a_physi ol ogi cal
condition? such a§hthoseRidschi BeeP 9 FPAKDLPN ﬁﬂm@994¢wﬁ§ﬁp@D@%E@opnent of
PhalLnaceut i gabshyqdolvrs) Resk@inof IWlLuuhegenPaildis; 198,tnk980esBubd icshed by
H ROKAWA SHOTEN. " [ 0161] 20Conpound (1), a salt thereof and a prodrug

t hereof , asawBPFeastedripsingg crmyountl sSi'Y -t hereof and a prodrug thereof are
herei nafter coll egiivelas abrayi st ebas HhBR~cespound.Qfudehenpsesent
invention". [0162] 25The conpound of the present invention has a superior
au, adrener §temr ebeptbic atcagoAPrdire M R Spect¥ital |y, the compound of
the presgpt inventhon s 168MROWMLhA1RMIIRY c8rS et ity & rAlan sBaLeRer t-t
receptor antagonistic action. The selective an adrenergic receptor

ant agoni st i €caEbhf ohe3EF®©™B0 nmeans the presence of an antagonistic activity
at | east 10- fol dgQLmR00Ve ¢ Qheablls AHLRLEQLC LA LS U LIb1 ANdnal uheast
10-fol d or above for "'al3 adrenergic receptor. Since the conpound of the
present invéakpdh Melsrl sediteceiol a8 PA@seheRghrlF@Eest-oscdatBigoni sti c
action, it gegreases, adliead RLESSANE LRMBELDON 3 ldkile aRd the 1iks
considered to be based on the antagoniStic_action on the amreceptor or am
recept or 15 TReiBEdr euch s eowpelne, ofritesbylaséne, idertipethysaedbhsidtered to
provide a phasmaeenlialc1aqenl. wl iudew-shdeoshf eale 0163k, Shacaddi tion,

since the conpound of t prese I nvention shows low toxicity (e.g

car di ot oxi cPEyoxedes , Sunmes epRbMM Metdexdeer eFadBin Rahe X FERGPOFa%H BT or y

activity), e@%%&%&(&*&@%& RS Sle; aRWLE h%kf&és}ﬁs&m QB gogge&hci ty,

genotoxicity, reproductive toxicity), drug-drug I nteraction,

car ci nogeni 8ieyidphaatemsismt fydeedy and teanlbkesafned yhaddikbstered to a
marmmal (g, 9., . Mugg, %ﬁ?@nth@@3£§%ﬁxﬁéprtbecﬁgechngéH@@a@@y shsep.1 wankey,

human etc.). reover, e conmpound of the present invention is
superior i naphatna@oidinetiregetebly abmydorbapi #heyt TImedranes 157@t f) .

[ 0164] co gggﬁg Rﬂﬂ%he am adrenergi c receptor antagonistic action, the
conmpound of th present ‘invention is useful as a drug for the prophylaxis
or treatment of ahye amcaditenér gldehwioegVal’ Rotadevdisded sdpseasakly n

TAMR| S (€ GnoufDHSE, iRl BABL CTdrRh0bty SBbu: d0Go RKLACH SOECHer

nonkey, human etc.), for gx r urinary tract diseases
(i ncl udi ag al hodi seazewwomad ngvVibwer urinary tract synptom as described in

the 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,
30 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 methanol,
ethanol, propanol, tert-butanol, methoxyethanol and the like;
sulfoxides such as dimethyl sulfoxide (DMSO) and the like;

35 water; and a mixed solvent thereof.
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25 follow ng, e.g., overactive bladder, benign prostatic hyeerplasia,
interstitial cystitis, chronic prostatitis etc.) storage synptom (daytinme
urinary frequency, nocturia, urinary urgency, urinary incontinence, stress
urinary incontinence, urge urinary incontinence, m xed urinary

i nconti nence, 30 enuresis, nocturnal enuresis, continuous urinary

i ncontinence, other urinary incontinence, enhanced, decreased or n ssing
bl adder sensationTBig. §eaghidh A FFRPEOMY gl ige REFy25ta0ah (6P SI6w

st [ea”_)itSpltaiHouW 'Qoevo/,t %ﬂe&@?ﬂaﬁ@? ita?k&idt_t t—itl@&t: 5%55 eadut 3poLayI ngh& ream
intermttent urinary stream (ar Intermtten strean), vojdin

post ponenent"SE6T LRBsFHBRCSH , ey §|eﬁF£1b°’?itlS FHEEER K ‘%% usth-a) Hgnb?,

term nal dridddicngo(ler. term nal dribble) etc.), post-micturition synptom
(sense of residual urjne, post-mcturition dribble etc.), synptomdue to
sexual i ntPer cour s&ME COPEET lﬁl,edvﬁa‘f‘?ﬂﬂndgr(ynésg?n Tia rfa)ﬂlagefin%%%t i nence
etc.), synptpiduedtioy pehotit Rpaaatpeel ans efigiengnoRatyasgngati on,

| unbago etc.), genital organ pain or |ower urinary tract pain (cystalgia,
ur et hr al paieﬁia‘“%&aenﬁ%rll‘g‘?%,r PnoA9RFEN t A Gta M PPET nte BrfiTe @ TP SBAF r,

pel vic pain ffigeht @efidadid,JaRyBEalli Ao, aebrpat i BYNAORE bRase
(cystal gia syndrone, urethral paln syndrone, pudendal gia syndrone, vaginal
syndrome, sdrGRatepai MERhWrePhEepihedl® gdike -syndrome, pel vic pain
syndrone gt cL.or4a63ynpt om syndrone suggesting lower urinary tract dysfunction
(overactive bl adder syndrome, |ower urinary tract synptom suggesting

bl adder /5 oiEBt 2bbstruction etc. ), polyuria, urolithiasis (urinary duct,
urethra) and the rhke sted 2)s RELRBPI b HisRR%A% o[ Eokp&XRIhe,) dbabetes
(insulin dependent diabetes, diabetic_ conplications, diabetic retinopathy,
di abeti ¢ ni G¥GargRbPAR M- tHRiicaEeei ¢Vhetropdt Bp 2026 cS91vetpailPelP gl ucose
tolerance, @heskh¥e HEM WU @t Bbbudy RRAsIa,(vsexual dysfunction and
the like), (3) central nervous system di seases [for exanpl e,

neur odegefier at i veT @ sEaEs ©f. gning| FHeifrer te GesBa’e, i Doipresadi ekt
Par ki nson' s 1dicgeagsut Q@Qﬁo&f,eﬁgéfé%@i& dirRpase, 485285 0tF @RI, Cpbat eral _
sclerosis (ALS), Huntington chorea, diabetic neuropathy, multiple sclerosis
etc.), ment&CLdPEeadWOYE! (V) -schi zophrenia, depression, mania, anxiety
neurosis, obsessiygsROMIH (BNBHEOSISod BRI endisprderioeRhkbepsy. al cohol
dependence, drug dependence, anxiety, anxious nmental 30 state, enotional
abnor mal i ty,aléf?glt otPy B2 lier PU6E ef AAiceRluBuhYSRPX i ntSCYad®i cti on, | ow
sex driVvepehGalox s OrdRyiSms UehL88a £8N A B LMoL S S @mM-aRd - peT i pher al
nerve disorders (e.d., head traumm, spinal trauma, brain edema, disorders
of sensory FUREEF oPiChatfoRyalriiyeof teEeddmy apdRet | brletdikerdees BHiN35

aut onom ¢ nenyaus,fACHien, 12Bngt BBk Qb [BUL0HPTh & NEFNQUS DBYD and

2009/ 131245PCT/JP%009/ 058434 function, whiplash injury etc.), menory

di sorders (é&hg. likeninatademdioradeanindl &5 seFéBrovaistulige, deadhiha etc.),
cer ebr ovascukabx s ondar 8 ulh te LGN A ReAREr BRIE: 1 18T eRbahi & nfar Litd on
and the |like and sequel ae or conplication thereof, .5 asynptomatic

cer ebrova#calah agciduttyllithhsmnent iggepiapopropylamide (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

30 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, dimethoxyethane, dioxane,

35 diethyl ether and the like; amides such as N,N-
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- ischem c attack, hypertensive encephal opathia, blood-brain barrier

di sorder, etc.), recurrence and sequel ae of cerebrovascul ar di sorders
(e.qg., neural synptons, nmental synptons, subjective synptons, disorders of
daily living 20 activities etc.), central nervous system hypofunction after
brain bl ood vessel occlusion, disorder or abnormality of autoregulation
ability of brain .circulati C|rculat on etgq. sl eep dlsorder

(4) genital THSUFHYGOSHE lg?sg 85 fordé§%5$¥ %ré@¥% I’e 115
dysfunction, me@hymperﬂnwaxOLE@amﬁequnthal1Lm§uf51dnhamgysebn 3s mehhnol,
gastr0|ntest| seases or e, irritable bowel

i nfl amat or y°© Cg”dﬁfegggéi %%ﬁ §5h8%1iT?§bo ﬁﬁng d%ggégﬁ Like;
abnormality %éﬁ@pes g@shraslscetﬁnﬁlamd uheellkﬁ;:dht@&ﬂégdsbmuuﬁﬁase positive

herical gram negat.i.ve bact Q cobac | ori. etc.), gastric
cancer, d%t%%?%?8§ﬁﬁ%§ IH%%'}%V %BBE ‘§§§Wﬁ g@ﬁlgﬁT%Eﬂ;i
pancreatiti ssumﬁm@quwo Cditojl edhiet hilasi swa&wmramﬁoadﬁlxwmdlﬁreutcer ,

situational jleitis, gluttony, constipation, diarrhea, borborygnmus etc.],
25 (6) inflar or allergic diseases [for exanple, allergic rhinitis,
conjunctivitis, gaslikorghestiémals deheFgY1y D&Hﬂﬂl"é@ﬁbﬁt apaphylaxisgec to
dermatitis, herpes Qsor|a5|s bronchitis, ectoration, retincpathy,

post oper at i VAPAH 4905¢ t rRRFFeE |aPan?}P%Hﬁm't]1Ooﬁ ? AR LOR ©f BOef i ness,
phar yngi t iss, ré?aycSiJJoﬁ'i $im800 frefh NgYireladt Son | 16 |g’:éﬁ&tanly apbithad . ardiseases
etc.], (7) éte e; éopathy di seases [for exanple, rheumatoid arthritis
(chronlc r he %Y Fthritis), arthritis deformans, rheumatoid nyelitis,

ost eopor osi s, abnqm@athggoaﬁﬁmei‘edcebﬁnpombmmf’ haehHrse Hnereafsagture,
osteonaLaC|a, .eopeni 35 osseous Behcet's disease, rigid gyelltls,

articular ti% le@e?@’r E‘&‘f"i’rbrﬁwrg%ﬁa?tW%ﬁ?ﬁé?@?ﬁ%&%m Rl ar

di seases t hes:etgplet, chnceﬁtﬁﬁaﬂ’ﬁﬁ]pl b@h@éﬂtﬂit&%ﬁﬁ%&défsofe&i@é@b%esggkg
syndronme, pneunoni a, asthpa, pul nonar ypertensi on, pul nonary 5

t hr onbi / ptfl nShaRP o SFFF%?E&?%ﬂlCﬁ%ﬁFﬁBﬁ%ﬁﬁx%ﬂﬁ"c6€&6§Fgal%&ﬁ%ﬁ§ﬁéwyphase

t uber cul osi Sgrddyrerst bht@hawg%@hpl andSthd COVes, aduldairashi ré&:@gﬂdurdi stress
syndronme, chronic obliterative pulnonary_ diseases, cough etc. ]

i nfectious df§é5§@§'F?ﬂWﬁ?QW%ﬂnqhﬁugoﬁF§€5§é§eaﬁﬁﬂﬁ§ PYEE e A 6B§(H%%%ases

due to cytormgd qQstepus) widHdRNZBoVhtUSn RS RRSiviENSi@Nd the like,
rickettsia infectious di seases, bacterial infectious diseases,

sexual | y- t r k& 't ed di seases, carinii pneunoni a, hellcobacter pyl ori
|nfect|ou@ dissease,) systenmic fungal i nfecti ous di seases, tubercul osis,

i nvasive is staph Iococcal i nfectious_di seases, acute viral encephalltls
acute bacterial meRFRGTETRIIS 2APDSPet dphalestingpt | ¢dMondsepsi s, sepsis

gravis, Septﬁé‘pr%@@ﬁised%&dmlf@r&b%k vioXite sheekasyhdfomesnetealtiod 10)
cancers (for exanple rimary, metastatic or recurrent 20 breast cancer,

prostatic cdift&r° BS%C?@@%PH“%éﬁce@) gddt FhéscapeRrRotviRg ieanteaction,

col orectal Gang@kn( 8etLHEANGR i onl @64@ i HARGE! bedligbd CANEGET dxafSRPhagus
cancer, duodenal cancer, head and neck cancer (cancer of the tongue,

phar ynx En@&thofsr shgeats beaddny, B AURSES SEhavdhifohdithoheabitd cel |

25 lung canger ne&BBhhrgeldnd WG CARESEan IdeV @e8aNCEIe SkildBRY £ANAQTis
biliary tract cancer, uterus cancer (endonetrial cancer, cancer of the

uterine cerAi%eFtigbats APtcBEEAcubrrharkimiitadder tangears toRi Reeahter
Hemmangi oma, JrelcbaRant deRpRese:n mld ONaRh uaE! ARGHEL1 & Ryhobd FAREETsudione
turor, as benzene, toluene, xylene and the like; ethers such as
30 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, propanol, tert-butanol,
methoxyethanol and the like; sulfoxides such as dimethyl

35 sulfoxide (DMSO) and the like; nitriles such as acetonitrile
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30 vascul ar fibroma, retinosarcoma, penile cancer, solid cancer in
chi | dhood, Kaposi's sarcomm, Kaposi's sarcoma caused by AIDS, nmaxillary
tunor, fiwoeu®/Bisiki ocytoma, | ei onyosarconma, rhabdomyosacrarmoshisgssar coma,
fibroid tunors of the uterus, osteoblastoma, osteosarcoma, chondrosarcona,
cancer ous 35dneset heke bnargdninpresisisclsuas leulkeritac Hedaki n' s di sease
etc.], V[%§0g§/131245PCT/JRZ 09/058434 , (11) circul atory di seases [for
exanpl e, acuter CRFOMETY ari e Aih ke, yategéubednposaradasolvent
i nfarcti onthensdéabl e angina etc.), peripheral arterial obstruction,
Raynaud' s di sease; Buerger disease; restenosis after coronary-artery
intervention 5 (PEeRtShIULhS Baskeufonde geedndey ahgsopeast yoii PTiGA)yde
directign therect [ etc. restenosis after
cor onar 3 2%%%%93@%%%% %‘%e%ts%g%, %r eﬁt gr?%rssﬁgl&aﬂggf%xﬁ%%f v%ﬂ%f‘ldlﬁ
(angi opl ashydresins ectomun Steelonageet porassibypassbopetat 198 the ot fies ;
peri pher al y...1,schem ¢ ./Q cardiac diseases (e.qg., nyocardi al
infarcticnfﬁiééﬁrﬁfé§(§3,pxﬁﬁﬁingi F&PeghygFWFP?enN'@Tﬁﬁﬁ?%%yiﬁﬁﬁl4QﬁMJnar
i nfarctionl, &rdiddascdeI0sis 4(.gndeat-Neeasebeuoshaqetbe) 11 £ dhacaf ai l ure
(acute cardi' ac failure, chronic cardiac failure acconpani ed by congestion),
arrhyt hm & ]fﬁ’ﬁdfee%ssﬁh A EPFLEePERexpPaqueodisnt aEbebibde s, potassium
hyper t epsi it yneniensiap khanhtys, Rupatenshanaebcsley (d21opain [for
exanpl e, headache, m graine, neuralgia and pelvic visceral paffi including
cyst al gi a tdcide, (oasmituoi hydméddi sedsebe| Lokepxangl ehe cblkagen di sease,
20 system t QSUS cl.eroderma, ,polyarteritis, nyasthenia
gravis, nu f#gﬁgﬁégﬁiﬁggggfgéi68F2Hd§ %98598%%? %éﬁ%%tsgc%i%%ase etc.],
(14) hepathixdimdicsdasss [aigl,, shepatriti sc{dpchydioerehl @NiEid adepatd tis),
cirrhosis, interstitial hepatic diseases etc.], 25 ('13 pancreatic di seases
[e.g., pancriHtiFiSHihAddeng ehr BRI 2CBhREr @&t it | 531 Bteogoacetis) ikl
di seases [&d.thahaphd,tizsd ghenesubonephritis, glonerul osclerosis, renal
failure, thronbotic m croangi opat hy, dialysis conplications, organ
di sorders i ncl udiffy aFepmitopat kha Baseyoradeadi on, beliabed i s neplemyidthy
etc.], ( oGy LS e e. Addi son'.s dj sease, ,Cushing's
syndrone,%%%?gﬂgbﬁf%%g?%%r?ggréo%fd%£?£?€%?§%1%?%gﬁ,faiﬂ. b%ﬂ%éﬂg&Fgeases
such as (#®en rlamsd! aft coepechdonvie) g., posttranspl antational 35 rejection,
posttranspl antatjqnal polycythem a, hypertension, WO
2009/ 131245PCT/ JP3608F85543% &F g%nﬂr%&n&aw@ro%m|adnoqtypé5&°€ophy,
graf - yer sttuftosodtsepser dldhly A @NGRERLL! ¥pbfi CggRCt ehpatic of bl ood
and/ or bl ood conponent’s e.g.., enhancenment in plat eFe aggr egati on,
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
25 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
30 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

35 'groups can be removed to obtain the objective compounds after
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5 abnoLwal ity of erythrocyte deformability, enhancenent in | eukocyte

adhesi veness, increase in blood viscosity, polycythem a, vascul ar peliosis,
aut oi rmurnwohesmisyi4ssc anem a, di ssem nated intravascul ar Pcoagioghisasy
syndrome (DG, nultiple nyelopathy etc.], 20 (c) gynecol ogi c di seases
[e.g., cli et eeiactdossrder, gestational toxicosis, endonmetriosis,

hyst eronyoma, ov (licgnadi sease, . manmmmr y dj sease, prenenstrual syndrone,

pel vic organ profapse(8Fg! ?CH%(F apse R NS r IS5 Rtife PEgitRELINg

prol apse obrevagsndksapesedpinl apse:oit paStErd s Wal o Magian .pr ol apse
of uterus L‘p'%i o@hger di seases where organ ilgf pr ol am%é%lcll1 fro@ftﬁéér%gr’ mal
position dde t wedkerad p&ditedt Pyorhradare We. Greenect BtproGapke Buts)

and the }ikebilistdl g9rm§g§_gﬁ§@@§%r[cee g., keloid, Hemangi oma, psoriasis,
pruritus, etc.], 20 (e) ophthalmc diseases [e.g., glaucom, ocular
hypert ensi 6AldPdease etc.], (f) otolaryngol ogi cal diseases [e.g., Menuel
syndrone, tinnit atkon_disorder,. di zzi ness, disequilibrium
dysphagi a etc.] E%?,m%?é dclt)geJlén%eesp%teeqfoln&\ﬁﬁoélrﬂr;ﬁ’tralt%&n&?“épooaéeﬁati onal
factors (eigcludadaatoonydi sosder ,a di;sordedns - rWdnfAavigebs r(@ygi. nfrared
ray. | aser ra¥ ﬁl titude sickness etc.), (h)y ataxia, rigidity, trefor,
moti on i mpArT Méht IARP nedi RECRIINEN B 4G -Jue s PhenarearBony]) gsadden
i nfant geashCayndl e, ok Hda b&EHP, | seas ' itation,
vertigo, heartburn andot%aeal i ke. [gorlG ] (%sieﬁéngl%ttﬁ’g%?c%?ks’gg gsér%%’ an
conpound ofCRREYPRER@RHYL YDWD0LYCA.31245PCHyY)R2OCSD58434girouentE08. | Sa

particul arhyesek ' i agent. of |lower urinary tract di seases

such as hy%e?lg%ti%éc%f%%g& ,na)é(ﬁi)es%glcu i"n&r V1A Ot e e THPRY L FEOUP

prost at onefal §y- andl térezyidegycadomil @aoup drag)f or bbezproghyligxi s or

treat ment ,of g?theSP | ower urinary tract diseases. A gregarati on conpri sing

the conpound oty The: pHeddm aitrﬁ}é%t]j GFONRy BePREV2éPYIoRFE- prepalkaef ons

such asispowittiath ERME® dudEtuueansyl e, poLabl ¥s di5i r f Iiquc and

the like and ]iquids such as syrqu), ICzelr)lrul Si on@ﬂji njS e%?i%%\&gn t%elel i ke.
@

An agent fORCHHE 7 OpHYPESR s2 Mt Fedd mert BIueHe@rasent a nveltinme carode

produced by @ GROVEN 0 net:had, . for anpl e, bl endj ng, kneadi ng,
granul ation, tabletting, (%?atﬁ%?l%stagfﬁl F?ét" 6ns &l ??%Y%a‘f‘? O%YQ. . in
accor danced¥@uth tehey .15 droramedfylt heoppepar atrbphiohglbgrpupfduged. For the

producti o har naceuti cal preparations, for exanple, reference can
be made tgbtgg%lzéja%bcgwgl TS Cgéne?aplgFPnEFBP@saF‘ért%%a%wﬁ%eutﬂh@al
prepar abi onsuier tde slapaniesenkhian magopeta. 3L n addition, the preparation of

t he presen@%\ﬁenti on may be 20 fornmulated into a sustained rel ease
preparatio taining an active ingredient and a bi odegradabl e pol yner

oo oo PR 5B SASPSRAERRERHL0-500 b PIRPERLASIIY
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-

25 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

30 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
35 alkyl group (e.g., a methyl group, an ethyl group, a n-propyl
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[0166] 25In the preparations of the present invention, the content of the
conpound of the present invention varies depending on the forns of the
preparations, but is generally 0.01 to 100% by wei ght, preferably 0.1 to
50% by wei ght, nore preferably 0.5 to 20% by wei ght, relative to the whole
preparation. 30Wien the conmpound of the present invention is used in the
above-nmenti oned pharmaceuti cal product, it may be used alone, or in

adni xture wi THH st aBPEPHh aufi a1y acEeprabf etenl Tavdyl popup

exanpl e, excétpi.anta prefyl ¢dantha bact es@iksucEHRSS GAlLI um carhonate,
calciun1phoszggte gtc ), Q%&fers 35 e'%ﬁkj;taICh, arabi'c gum
car boxynet hyi* & FiFobe. 2 G0 gF PR 2 Ly3009F D58UL o tiepsr dRypr o

cel lul ose, castyal bioep ced Ipdgsenyal grois ai.g, gal aﬂ}mxﬁ%ﬂshgy'
pyrrolldoge etc.), | ubri cants (e.g., stearic acid, nagnesium stearate,
cal ci um steatat®, ‘Fafr ¢t EHeRYdrEYReErRAt 9TE8Pgetcehl @ inw aralkyl-
carboxynethyka@bhyn0§ﬁbugzMe:gS,egcbémzyﬂdgyyyfgoggiggfo té%b.ggrainjection,
physi ol ogical saline etc.) and if desired, with the additives (e.g., a

st abi | i zer, pa}'rﬁpége?@%%?’véa, LRragiér GRtuP-a o Bagvangeoum &l Gbel L¥kag agent ,
an enul si fi edachaobufii 8th naiy h&@@oghgsggxﬂ@htqg?}) gyg%ﬁigg Lekeny ordinary

nmet hods. It can be formulated to into the solid preparations such as
powders, fimePGFahBrRs GicdnGees, hedeget stomapsufBeomine atom, i ato t he
liquid prepamabi-ons Stish) asbirBhesEi Hsn,ete: 1 oANHe CALPE adpi “i%b?yf ed orally
or parenterally. In this case, injection is preferably prepared. It can
al so be adnﬂﬁ?gPer%dﬂ§§Wﬁ-ﬁéPéﬁte?a?F@géﬁ@lbyifqyoupopﬁcaitEahﬁnﬁuptaaﬁion
(e.g., intramyscukar, THULEUHBELAS, 1 @L9aRLOkL | O Nis ilnitg%ion etc., solid
preparation h_as inplant agent, granules, powder and the like, liquid
such as susﬁ@ﬁggbn and the like, ointment etc.) and the like. [0167] 20For
exanpl e, to produgecanridtkeet h§Nyrdilis Cc%ﬁpggngezf?c%vécpgzyp'éeﬁﬁ%nIn@%%%tdl on1s
a di

prepared into an aqueous suspensiontogether wt spersing agent (e.g.,
surfactant Stchadiefieeh dgecrieey 6n afFothet i vk esrpmisysacehganides such as

car boxymet hgbaehtat 9ser sedi Umeabginal ey lunnh Goachfl A0d-g9 the 1 ke,
e.qg., nethy b

pol ysorbate etc.), a preservative (e. par aben, propy paré%g%
etc.), an iSot¥nititsy Ryehished Py VoRneat otiatse, mamnthel ) ilsor birt ol |

gl ucose et ca), ada RId@r hBEh8geMeAS- - pGAl & ar t¢.)y, a pH
adjuster (e.g,, soO iJH1phospha;é? potasz[uﬁ%%ﬁ%ggha?ggg%%?ﬁlé% htﬁ% 30
li ke, mhereﬁgl%!5?§EF?caFeﬁ¥%ﬁkﬁQniqiﬁrﬁﬁiolﬁﬁe%%ﬁ@ﬁibs,obydwanﬂme,ln

addi 1| onzy compeuntdcklihe, dbSPRES ailrkoast Bt ayyeget abl e of | such as

sesane oil, corn oil and the |ike or a m xture thereof With a phospholipid

such as | ecFetiabubwdarpeni wrefluarifed ol tadium faaetytaced thd gligeeri de
(e.g., mglysl 3583 .etc.) to give an oily suspension for practi cal
injection. WD 2009/ 131245PCT/ JP2009/ 058434 [ 0168] The prophyl actic
or therapeuf@%xggent of the present invention can al so be used together

Wi th other phar mageuhi CaboRSSM%1 cBAIRLGL MY Clinks BLxSY, o (Gprbined with
the Conpggﬂﬁkaggund (I’) is obtained as a free compound, it can

form a salt with, for example, inorganic acid (e.qg.,

hydrochloric acid, sulfuric acid, hydrobromic acid and the

like), organic acid (e.g., methanesulfonic acid,

benzenesulfonic acid, toluenesulfonic aclid, oxalic acid,

30 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.g., trimethylamine, triethylamine, pyridine, picoline,

35 ethanolamine, diethanolamine, triethanolamine,
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the present invention (hereinafter briefly referred to as a conbi nation
drug) includes the follow ng: (1) Agent for the prophylaxis or treatnent of
ot her | owso 2009v13824§ tract di seases (including any di seageThauiomgssasssynpt om
|l o represented by lower urinary tract synptons), adrenaline at receptor

bl ocker (Qj_Jggyclt(ﬂ)!@dyll@.ﬁ]jllﬂle,UNaNi’ didlipeNaf/l ephgliénedidntosiand dheadddia,

al fuzosin et c , anti-choline drgﬁjg ée. g , OX bUtim @r opiLyerine
dari f enacigid ti'é}ec arid@i €C°§91l|nf3e cPnCORERTGRPTERE, Me YD uiiPER SPIREE R d
sal ts thergpf mpblthd (87§ fCEBt Gbt MM SPON Sthd EEkm APERahant it

casopi tant, Y?86017 etc. ), adrenal i ne 133 receptor agonist (e.g.
sol abegr orcaryMLs78 beKRPNYBA L ekUGO7 28 3 £ SRNEQUBOUIT -3 Bs@lE  TRPVI

recept or. agoni X psai cin preparatl on etc.), TRPVL
recept or 69""[agrg&nllng t% N C%%B%ID%?@%%@ in%&ngMB etc.), 20 Botulinus toxin
preparation (e.dn aBFBX:tAoe:t cwh,enadhenaltanelad; cecqeqmmi fagos st sgdtgin
ephedri ne hydroc Itg]rl d% m dodri,ne E‘[ roclgl oride _etc % adr(fnall ne 132
recept or Sy 2Dy E PO e £ 825 T LRBP adF BRar THRCWUNE 4KeY i hi bi tory

Substance,uég&égy(ﬁwﬂalﬁe apdcaesat enincupiake fahididngile suisisance (e.g.,
25 dul oxetine etc.), tricyclic antidepressant é ? |n1pran1ne
hydroch|or¢%ﬁmpﬁkf%ed FFodiie Paddl efserraPaRt or amERRer i(he))

hydroch O} f , femal e sex hornone drug (e.g., bi ndi ng type estrogen
(prenarln) es r|oI etc.) and the like. 30 (2) Agent for treating diabetes
I nsulin preparaKkmm&u®d.gI doimelompnsndi AL Y epares imrepanad dot edichr om t he
bovi ne or swn ancre sulin ar.arions,s n S

genetic eﬁa¥ﬁﬁﬁ? néape%ﬁhﬁﬁﬁgg dﬂ&“@g@ﬁ%%%@ﬁﬁaggo?it%g %Q@é%éﬁgmgﬁé in
zinc; protpeamne SiziaRc darstigunl 1a Faragaentietial detonat cheomd tdqusaphiy
(e.g., WD 2009/131245PCT/JP2009/ 058434 INS-1 etc.), and the like), agents

for potent?efd e |1r¥§ﬁﬂ ‘in sensitivity (e.g., pioglitazone hydrochl ori de,
troglitazone, rqgig] %ﬁdor:[t BHE @u I 5011 MMIGRE5 anYMo#4@al
3 -262570, KRP-297, FK- Cé ?) % &% angl chgl dase s i nhi bIM%)OI‘S (e.qg.,

vogl i bose, i saeehose stmr@lquaﬂmeremaglnelgapeS@m@r) angi guapr@esr( ethpse are
phenform rretfo huf rmn etc |sb am de,
gl i bencl anf IjCUIJ;zC‘ Corpopgr% %%M)?H%f gﬁfdg&eace tuglf(jalr#l&de

glyclOpyra@m@ecamﬂbdnaMﬂaﬂh%dﬂas)sﬂmgieophedubmsuhcnosemngtagogpm5h¢@1@ , Jo
repaglinide, senaglinide, mtiglinide or its calciumsalt QJ\!dr ate, GP-1,
nat egl i ni deN@t DT isEp e Gﬁ%dﬁqoa’as@erfvslenﬁﬁbﬂr or CPRCGREI RN THPP- 278,

PT- 100, ,2324 98 &t CegtraP&laﬁpnlcﬁm(rfe GrronEkodt6RA3, SB-2861d1 A 24k I 307,
AJ-9677, AZ40140 etc.), amylin agonists (e.g., pranlintide etc. 15
phosphotyr@tq:n)e pﬁ?@%h&tﬁﬁ@éﬂmﬁh@ﬁ oPEPPENg. | Ix/amm@ﬁ@@uadet(é %5 has

gl uconeogene5| S i at'i i hi J 9IS ( F%l%%qgggogllg spharyl.asesi @Mg)rs

gl ucose- 6- % o) 1?1 fase I |rt1|tors gl'ucagon an agom sts etc.

(sodi um gl genseind ls:@tlrwmdr@a)sseahum tammpo(edg.( [ T-(§b®9ﬁomp©ur)d ahﬂ’ t he

like. 20 (3) Agent for tr atln di abetic co |ICt10 AL

reduct ase i nhi bi 1t LREGFL iy i bgpQFgééff&a ¥eﬁa@§§?% Q%Vf)%ll?%st at
f'daresﬁﬁiséSNﬁKBQQQS @b&%ﬁ%ﬁshﬁtGEABEa@Q?)acgjﬁélgyﬁﬁﬁeﬁlcrEﬂHéEﬂdﬁﬂHﬁé
factors (e.g., I\I‘?Betc inhibrtors (e.g., ALT-945, pinagedjne,

25 pyr at oxas huﬁ@d, I‘@J{)ﬁé'ﬁacmrﬁi'i afzaﬂqmﬁﬁeommd@@t( AETS?BB)EC‘CE%’C?%PE%%E‘}
active OXY@&EDS P g%%é%éﬁ%é%}ﬁ& Qﬁ%h)n Gl a@tﬁe%h08958b§§beV§§0d'|at0r5

(e.g., tiapuride etc nti hyperli1pidem € agent Statin
corrpounds ophiball_hgaméml esterol synt heS| s (e.g., 30 pravastatin,

si nvastatin, stati t or vastati.n, statin erlvas i,n,or their

salt (e.qg. sodlﬂ?ﬁé%ﬁii%céf % ‘i‘ﬂeﬁ‘% g)%lgﬁuglfagn s?n{nﬁé Eédi %ﬁl%lltltors

or f'brﬁie goNpeUNsiscthad N ﬁfdéﬂﬂBﬁ&l(kédﬁy@%buﬂgza%&bﬁnméEhgd, a

bezaflbrate cloflbrate sinfibrate, clin br at e etc)cand 35 the |ike.
C.

WO 2009/ 133R45PETFIPPODIIeHEIS4 @ diastereomer method e
[0155]

1) Fractional recrystallization method
A method wherein a salt of a racemate with an optically

35 active compound (e.g., (+)-mandelic acid, (-)-mandelic acid,
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(5) Hypotensive agent Angiotensin converting enzyne inhibitors (e.g.,
captopril, enalapril, delapril etc.), angiotensin Il antagonists (e.g.,

| osart an,woan@eisazssan cil exetil etc.), cal cium ant agoni SCI/IB2002058434

mani di pi ne, nifedipine, am odipine, efonidipine, nicardipine etc.),

cl oni di ne, (ahdtameakrikeac{®) Ant+iobesitic agent, (+)-1-Phkhekesibnideugs
acting on th?_rc[gn%lral ﬁeivous syste e. g. dexfenfluram ne, fenfluram ne,
phent er ni né ) 5 bREPRAT G 2R S &t S, X dmPHECARRAE i neaz b6 ne

phenyl propanel aniBesoehe&BENAOT &X fg(éiyaﬂﬁﬁga' I2C £hlpag@iRhi bitors (e.g.
orlistat etc.), Pa agonists (e.g. OL-316243, SR-58611-A, §Rmre 307, AJ-
9677, Az40¥86T¥tE2}llapbtertietingpt iaduh i(fe dpsiltedti B, nENEEa(Czhiaoy

Neur ot r ophigcFagtof) v&t L. 3 Cy.st aki njn agonists 15 (e.g. lintitript,
FPL- 15849 et 3.5) , sgrgt oni nr?e(fe?e e%c%a?lagl()gr??dsetr}'(e. g., APD- 356, SCA-136,
ATHX- 105, PAYChE88D9co MwuB4B)ttamtl the |ike. (7) Diuretic agent Xanthine
derivatives (e.g m_ne sodi_um salicyl ate, ﬁ'rzLO t heobr om ne cal ci um

- L Be9 rg} , _
salicylate etc.), TRradt dE*prephratitsilstE §F 2efRihzriereefcispeRbPhiasi de,

trichl or metbi azedeumhysl o dd@riticazidde anhy$ralhunetbihazi 48, chiral
benzyl hydr ochl or ot hi azj de, penflutizide, polythiazide, nethycFo ﬁlazide
etc.), antFatdBRi eFRmlifemanataddon e. §n, the epse omblactbmeldtri ant er ene

etc.), EArbRRbKaBHRY. e Adhidy (e g. t azol.anmi de. et c,)
chl or obenzenesu?f pnaénj%'g%z pr epae?e‘lgtt“g{)l%sf %e%jm%%%l %r%t %g i GBh&C et PORFER,
i ndapani del@t2pyliegoserd diidadosorlinge suehhasr gNANT&O-AVMpI r et ani de,

bunet-ani de i de. etc.. 30, ( Chenot.her ap LCc_agent Al kyl ati ng
agents (e. éméljll%@%?%%%o%p At GE ™ | 5&5%&8%?08%%& gﬁﬁ?‘?% ant agoni st s
(e.g., nettoimekateyrdd Hy weriewlachengial) ransttuasr anki bi gtiicende. g.,

m tonycin,, adria in etc.),. plant-derived antitunor agents (e.g.,
vincristin J?k?/‘i n%}éléi‘i??ev,e]t Wattd yatgirgpvatiAus carbbprat i@; 9- MO

2009/ 13245 TR0 0/ X284 34 +@4 9P QR$id e 8L G 1 A S -fl cil
derivatives such as Furtulon ang Neo- Fﬁr%tuﬁgnggrmge%?gf gere'r d’ %‘?&gf’

| nmunot her%&ﬂﬁ%l/agleﬁﬁprOpanOlr Ricettoniganilem toi fhactescemidesnd vaed

t -3 l, di ' derivati icibanil etc.),
minopot Sip T ALar by St arPase 85, PR FRERe CRrraaphae i kr st n

etc.), germtticzll yismgimeelndthyt oksaest (£ gas dHM@If RPN Nty euki ns
(IL) etc.),..caolony stimnul iti ng factors ge.g. , _granul ocyte col ony
stinulatirﬁfample’ a chiral column such as CP-CRirasil-DeX CB

20 (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
25 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
30 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., MIPA [a-methoxy-o-
(trifluoromethyl)phenylacetic acid],

35 (-)-menthoxyacetic acid etc.) and the like are subjected to
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/o factor, erythropoietin etc.) and the |like. Anong these, I1L-1, IL-2,

I L-12 etc. are preferred. (10) Therapeutic agent recognized to aneliorate
cachexi a wo 2a0wmed4snodel s or clinical practice Progesteromarzios/inisasd ves
(e.g., negestrol acetate) /.5 [Journal of Cinical Oncol ogy, vol. 12, pp.
213-225, 1RHHensetieel ephanida phagihaeedissatseohets ahy diloe arstady nol

phar maceuticals (the above reference i argepl i ed to _bot h‘&, fat netab I(il%m
anel i or at {FREPLYERt §T( ERF. amEfe oSHPM Ko ESREH VERi-t | TheD ot

Cancer, VOlor Q@mpPRnd314s 318nad 993¢arBO@l QyduOrdmINe Songetind, affdan

anti bodies to the cachexial nducing factors such as TNF-a, LIF, IL-6 and
oncost at i PMically) asttiivienBlanfafér §Ragehically ackiwy grbeohel gre

dexanet hasone Sy « S umakal ihonaker ; 6y CLooxygenase L AU e €. 0.

i ndomet Raci . 6i<ett oprof en, oxopr of en, nel oxi Cam anpi r oxi cam cel ecoxi b,
r of ecoxi b @i .gmiaed dompolinkeor {UR)edMascetdrgeous respect@vpdgsyl B¢ on
inhibitors (e.qg., ALT-711 etc.), .nerve regeneration pronoting drugs-(e.qg.,
V128, B sttt S5GoteE 5 GPUTSERRT: Hy B Phet Coht A Herbus
system (e.ghe HHJiGRNr @SHRBLE]SHE Na @Bd degd 5 Bye e, o8 ddd pipdrdigisis.

i mpram ne, fluoxetine, paroxetine, doxepin etc.), anticonvulsants (e.g.,

| anot ri gi NO1X&r banazepi ne), antiarrhythnic drugs (e.g., mexiletine),
acetylcholine r t | i gan ( T§)9)4)’), - j or
ant agonlpst s (e. 3&“"?‘3’/&%{&‘%2@ q%nggﬁ??}%ﬁ%\b 20099%1%%E{CT@54P;C%§/F%?8434
upt ake i nhedydtrls.(e. g., tranmadol), indol eam ne uptake inhibitors (e.qg.,

fl uoxetine, parqxetine), narcotic analgesjc (e.q. r.ahi,ne A
receptor agoni ste'Y &5 %a %pgﬁppﬂbl?dcsg@A E%Jf ai%n%fdr%%i({}o d f:%.ng%f@

ti agabi ne)praShrerent Jryagenilstationeod. cogpomdi (B) , (doeaimcanalkdgesr ¢$
(e.g., capsaicin), protein kinase Cinhibitors (e.g., LY-333531),

anti anxi et8¥ oF W&/ (@ 1g-120ERFoarELEMI KBSY™ PREsPRodi est erase inhibitors
(e.9., il denafidnAopamiine eeepter1290BEsh kEehod AAOTRISN NEdthod

dopami ne receptor antagonists (e.g., haloperidol), serotonin /o receptor
agoni sts (& grystaidospitione feiotr at eolugiany ypt aaFhodeedt oni n recept or

t i st o B hept adi hyd i,d ; [
ot ake | BTGP (B PRGUOTARCRS Aol BCe  PFuBHOr Re parsvet ney.

sl eep- i ndughégnglritgsar(® tthe ltindeazol am zol pi dem), antichol i nergic agents,
al 15 receptor bl ocking agents (e.g., tamsulosin), mnmuscle relaxants (e.g.,
bacl ofen e Q:lﬁ'{] pot assi um channel openers (e.g., nicorandil), calcium
channel , bl ocki ngriagent,s, {1&:19.1zaRibedicRbRel, sBUEBLENFOLsPEPYLRAING O
treating Al zheiner's di'sease (e.g., donepezil, rivastigmne, galantham ne),
agents 20 miefrhea exf ity fard Bs o9ns sditseased( etgte todepagrsagertsedor
preventing_,or, treating .mul td cl. Lsq(e.0 l.ptecfer =

hi st am ne aJ?eecbe%t%ar |l% bﬂlat%g(r%é:%( é%é’g,ﬁ'v%go%t ﬁg%}lﬁgﬁ%grggh{?%%%%??s pr ot on
punp i nhi bi&&rser{te. @mpddinsiapr,azol, e tcopepnareke) iocanti shrenpohj cregent s
(e.g., aspirin, cilostazaol), 25 NK-2 receptor antagoni sts,. agents of

treati ng HS2FRi¥etilorPy IS, of'ir &83%8’?1%, n*%%?‘?/u%ﬁ’%%%&g%’vifo i ne),
agents of freatidg £hEQHOORItCHNMRRY! BDRANY diseasag heehowf esol ,

t hiotropi um bromi de, ciloml as‘tf)r and the like. [0169] 30Anticholinergic
agents i nctemetidnmeshapl @ dififosiies, netbpel arrnelcRbRatY8pF nesthodl,

tropi cam dg, I ut y| pal ari.ne Lwd p ant hel i ne
br o dor . ot P ECTATIEt o by O D 2oy & br o B FlavoKare.
pi renzepi NBxampled rapitim bwadmetd, to ideexypkdenindyudeorybuayhnn, propi veri ne,

35 dari fengcin, LQlLerofline. temyer] ne. jtospl ypehlockde, or @

30 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

35 (e.g., dimethyl sulfoxide etc.), acid amides (e.g., N,N-
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WO 2009/ 131245PCT/ JP20091058434 salt thereof (e.g., atropine sulfate,
scopol am ne hydrobrom de, honatropi ne hydrobrom de, cycl opentol ate

hydr ochl owodey/Bimsoxat e hydrochl ori de, pirenzepi ne hydrothbzod/ds434

tri hexypheni dyl hydrochl ori de, oxybutynin hydrochloride, 5 tolterodine
tartrate eteerhgidotrhemtibkestpr pf eesbdys Oxydut yatihyl praegiarer ene,. ) ,

dari fenacin, tolterodine, tﬂp verine, tr(gfpi um chl orli de or ) s%l t .t hereof
(e.qg., ox@l%&'?g?ﬁilﬁ HEdPochPEFRAROL t of TR net I At e "R FirCadditi on,
acet yl chokjperesher ase NARED tMHSsd &l verfisStdrel iBedebtoheand 10 khe |ike
can be used. [0170 NK-2 receptor antagonists include, for exanple,.
a pi peri dicosbdapitian ¢é §iehoisNeRE 58897, S\GRIADEs L2 5 8F6d -(sdrddiant ) |

VDL105172A S a05E00  SORESS7S) R TSI GtE 4. pe hydror S5 nacl 6

derivativelsucheasisBBR- 106145 etc., a quinoline derivative such as

SB- 414240 etc., py.rr ol i,m dine derivative,such as ZM 253270 etc., a
pseudopept i de dreF%]evaFir\Yéggiéﬁzﬁ TRE E%OV?%%Jf)adﬁ’anfr, 6 3%21‘?048,

L- 659877, \BBol4 2414 chOMd+2291)a MEMLES 76ubSLidiibdt & ,gandstatdaar s such as
GR100679, K333, (GR94800, UK-224671, MEN10376, MENL0O627, or a salt

t her eof , @eEhOKS /| PkEAS] PIRSE F@FCEl%]BnIBf’ﬁ]é%dus%,C}%%% nistration tine
of the ;35 Gampaund qf JLheRneseshdl gyeniips, and the concomitant drug is not
restricted, and the conpound of the present invention or a pharmaceutical
conposi tion thefhef “anysthéléeatbont Anondeiug meles pHar mdcgutaxggiple, a

conposition thereof can be m.ni stered to,an. 1,01 $trat.i j

si mul t ane ST %%eﬁﬁn@emgggloﬁli é%?%a%%% E%j?r? ekgsec?{t %aiﬂnee%sbe%h?e‘ﬁ%sage of
t he concorjraaniendr u@thyl beddet eriitgmdnaesonding 4 azdrive ntdseing) immtdald y
used, and can be appraopri at el ¥1 sel ected geggndi n ond% aotrj?&i ni strati.orl
subj ect, addnizeng rl&vicddolednodi 8Base, TLorbiRat F U R 1 ik SPSfiE

admi ni str ?ﬂo%h”%%h%fd t(féev%@nﬁleﬁhEananEiré!gliéuf@tgpﬁa'%é)aé it ardat Hddyi t ed,
and t he conmpound of the present invention W 2009/ 131245PCT/JP2009/ 058434
and t he cemcbriheadtikgr.ug only need to be conbined on admi nistration.

Exanpl es O[Io%zﬁh adm ni strati on node include the follow ng: (1)

adm ni strat’ of a single preparation obtained by 5 simultaneously
processi ng t he comgeuntlef cdheppeeseft thavenysoal bizat phamsded ijgatlude
conposition thereof and the concom tant drg)g, éZ) Si rrultaggog? .0 a

admi ni st r & MSFHEE Ao KiSS@L Va9 FEFRPERT ofs! of %t HEPGHESU the®present
i nventign Qf; +aARATdMGRIHH CAl . £OMRAKIdHAR theecfs ardtHdielgorcomnantetdr.ug
or /o a pharmaceutical conposition thereof, which have been separately
produced, dnd tihe darke)adrt @i Stempeiratiureups, 20 350 at?d 1§ s tangt icorlénat Woeki nds
of preparations.of t oynd .o ng ~J i

Phar maceutT Sl o oo At et Sof “IRA ERG: Concom tant. dreg 0%

phar maceutig@e eapesidi e sk ltteweof(e.vhi ch haveotsepresaratiel Y pmooduced,
by the sane adm nistration route in a staggered nmanner, (4) sinultaneous
adni ni st ra24°6h 8hdt fBSkiLA¥S - of preparations of the conpound of the present
inventign or a phay MRRUIEAli eeNReyEthor bieceffornl (e @aneemipoant drug
or a pharnaceutical conposition 20 thereof, which have been s%gﬁcr atel%
produced, G )di feast v BepAAredsr aiQDEFBREY, {5)THdmaiiat AT -

kinds of preparatjans. qfalhfg%hsc%fé&?%@d ¢f thBe BLESRDY LRYSHE1 ONchfstal
phar maceut i cal corrp03|at|o thereo ang the concomtant drug or a
phar maceutdresly<cionpms igdvatet erreof divtirelthaveibeganesatepaear EPyedr oduced,

by different adm nistration.routes in,a_stagger mann e :

adni ni st r H9EPYH 1 1 & dléer%}bq&jtfﬁg 885‘855%89%9 ?ﬁ% %F%gé‘_ﬁ% ?%\L/eerrﬁ?%lno%’r a
phar macguty G creasi thddiereofopandatihectapaoghtiabhe d ige ocam also

phar maceutical conposition thereof, or in the reverse order) 30 and the

l'i ke. be mEECi@soundi ng ratio of the compound of the present invention

to the concom t ﬁégﬁ stgaef% bRaki o) agept Q- dibi RTeggnbbiaveati on

can be appropria e?;/% eﬂeé(}[te depgﬁgpng gn)tﬁe a%ﬁlﬁpni stration subject,

adni ni st r atri othe abere-dicgdseeBPraddctieon meghod (hereinafter to be
abbreviated as “crystal of the present invention”) has high

35 purity, high gquality and low hygroscopicity, is free of
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WO 2009/ 131245PCT/ JP2009/ 058434 For exanple, the content of the
conpound of the present invention in the conbination agent of the present

i nvent i orwoaneesidependi ng on the fol mof a preparati onpcango0sosssdsy from
about 0.01 to 100 wt% preferably fromabout 0.1 to 50 5 wt% further

pr ef er abl yyd=emrabovh Bvant af28rwh %l oh@seslrm noitdwee mrd iorpreptrmaticomal] 0172]

Wil e the content of the concomtant drug in the c ination ent of the

present i RRSKETERFar PBSE &ép@ﬁﬁ?ﬁ@eﬁjﬁ TPEhCF o]rr?n%f%rhdrté’p‘ar ggleon, it is

usual 1y fromahqut s059%t @ugaggiww@nmggégwé@p&yl f5eopaoids Orel. 4.0 S W %
9

further preferably fromabout 0.5 to \ . based on the whol e
prepar at i arm.voNkiinetiks dehsenbabilihe, adbsEFiest sereh Batakaisst and /5 the

like in _the comhinati s nv, i i Rendiig on
the ol th o a oreiar abtan oty ParbeR ot A O e o e S bl y
about 10 tax 20 pMaYUmabasedcad thenwhol e preparation. Simlar contents can be
enpl oyed for individual 20 preparations of the conpound of the present

i nventi on dhdP%he concom tant drug. Wil e the dose varies dependi ng
on the kind of trhetgenpeurdnefl shheiplesenén) Nvedthelt Dig ey mmeewt i cal |y
acceptabl e salt thereof, adm nistration route, synptom age of 25 patient
and the | i@t messyredorsdpgnpler §58UPL18, 095N CEF Y RRA wei ght / day,
preferahly. . - k y Lg day: f . about 0. 2
R A ey R s R e
oral adni nistammedmyt) o derviaeul (SEFZD, eAXSWARN680 0 psandirlrearyiiso.

i nconti nenlﬁ@ﬁﬂni ch can be adm nistered in about 1 to 3 portions.

When the p ceutical conmposition of the present invention is a

sust ai ned-r el eageeprepaldig o cohgodase(var{®s sepentidnd I6n)t heaksnd and
content of the conmpound of the 35 present inventian, dosa%e fol.m plﬁ{ ation
of drug refEmeend ¥hbrBctSaRPREFTEE abti FRERFHET o) ( d9F. CORRAHRF &hich’ as

human, rat,; fPPUS & L2k odeGe HAORIN encOMe, PESsBRI-t A1 ] ke, altlier the

adm ni stration object. For parenteral admnistration, for exanple, about
0.1 to abmhyiG0agjcefl tdeedidripound shet hévingreedyit thalents org i PRSI Ghed

to be released fromthe adm nistere e ation. |l ek. The
dose of th Jc%hﬂisnéﬁngﬁr%re?gtﬁafoglgggg? gﬁ)::h%%acfé%oq%gu\é@sl}%obgrobI ens of
si de ef f ecdiszymEe daixdiy=addse agdduetdonhi hatirohydi sg saci esa depegradinty on

severity of synptons, age, /o0 sex, weight_and sensitivity of the subject to
be admi ni ST&FSY,+3 G VEFF S \?QFHPBFn(gdh hi g?"? a‘f‘?r%ﬁﬁu“ﬁ?: d&eRt)ygyf ormul ati on

and ki ngs 10fqRharmRCeUd Caly PRepaakireB, akiAfsanll 86éi vexé ngredentsmg etc. ,
and is not particularly limted. 1n the case of oral admnistration, a
dai |y dosage ¢ampoeryts (8 - the £5mpowednik’ant ®hUPY ¢ gereranfycPhaihedor der

of about 0,001 .to 2000 .ef er 0 t pr o0 dpore
pr ef er abl Sb%bsolhkp%f I]tqor%jb r%%,o ggﬁﬁ% Eg g%‘&@"%ﬁig t) o&fn%nc@&s,n vvk%i ck)l)may
be adm ni sterad andetd dgy arkyilattive be pbospdbviytedipor {€ons, aa day. 20
[01731 I n adm ni,stering e cgnbi nation, dru the or esent

C

t f
i nvent i on, SRR PETtadRCEA SYerURISETERE At %e 16$1,1ptjﬁé FRSS i(§

drugs may b adiidyisikered)hefor anadnipbsheyiagibhe soumpauad @f, the present
invention, and vice versa. In case of 25 staggered administration, the time
i nterval - veehtesl alelyedi Tapron ¥heract (SrBethyladrexeslt - BeoighthT$Tered, a

formulatio 100, SErati I QL FEXapph 8+ 3 5f the conbination
drugs are g%ﬁ%h@ﬁ?%ﬁ%ﬁﬁﬁ é%%%ﬁ%g ofE t%gg}p%e%enf i nventi on may be
admi ni st eregr do M dyines ttroy I tdiays, pirvefleyabkymgddhyQaniont and dHayt-nore
preferably 15 min to 1 hr. after admnistering the conbination dr f
the conpoundt®¥e i predsent’ i%\FéWﬁOBHQi gbgﬁ?ﬁlgﬁjs]?%r% :f(?&éjtr,lg the oy
combi nagj oy SEM S, M¥ndRRrRANIII Sber edmdolhd Ut B 1o th day adgleftdioahl y 10 min
to 6 hr, nbre preferably 15 min to 1 hr. _ after adm nistering the
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,

35 alanylation, dimethylaminomethylcarbonylation, etc.); a
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35 compound of the present invention. WD 2009/131245PCT/JP2009/ 058434

The pharnmaceuti cal conposition of the present invention has lowtoxicity
and can beousedidsmfel y. Particularly, since the Exanpl epPcompmosos4+shown

bel ow are superior in the absorbability by oral admnistration, they can be
5 advant agesmsdyndised Sfieredobyl spbgpatahgos. ckxaspyesgf®iF4in compourithe

pr esent |nvent|on|s expl ai n etail in the follown referring to
Ref er ence nf)‘?%sconm ésﬁ?iOt?oF‘ﬁu?ﬁ??ﬁhfﬁﬁ%‘?’%soﬁn%“%@r?%{ﬂ @g

Exanpl es. toygwssund R tRriesenbyl BUBAEEENNESa NeLrbb#R 1 ec?jré@p the BrEnes,
and may be nodified w thout departlng fromthe scope of the |nvent|on
311 - NMR spébkrmv@@nmsﬂuréd usﬁiﬁgaAVeKbMM (eat)@r Fyat pANGERSTOL (300 M)

and AVA rg%géig@ and using

t et ranesﬁE?&?g%%éa@J{ ifterndl & dar ?:riér aI Fgé’val ues were shown by
ppm Unl esslmﬂeylz\mnencsmmﬂ @gtamélmanr&bmcaplvallugﬂ;osymwhhybr m xed

sol vents are_vo| upe m xin ratl 0s ven nl ess ot herw se
speci fi ed, 7A=Y C%s“r%ﬂft% glrﬂntygﬁ% %%‘éfﬁe 551 gﬁfagbo?mmerat ure)
in the presemtasPegl fdHaddion dat i, e npemdt-uke - Qf—oﬁboml;Bl@on@l@ﬁOw- 35C.
Unl ess otherw se s eC| fi ed el ution by colum chromatography_in Reference

Exanpl es aiﬁlj TR HerEfterared ARdOnesy3 eRYSREBANEYSTREL (t hi n | ayer

chr onmat flffgﬁgﬂi Etﬁ%%R%%@é%%h@%tlggEzgécn?nHRBCEHEG§1Q¥ag§ﬁﬁ$<£H

TLC (N rranu actur A was used as a TLC plate
sol vent uskltess cammpaiundsamasolbﬂemrdd@rcedolfmm chmpqam@gthphyomm@das an

el uent. For det n et ector was enployed. Silica gel 60 (70-230
mesh) manufhc )che}%\(j Wei\}%f P FsEF as silica gel for col um

chromat ogr aphy, mnsk-&d A o gelcdrdRNATOREXo NH orfdutdctumed rayy BUdb be
SILYSI A was used as a basic silica gel Qt her abbrevi atjons used in
the descri®¢ofhheantd OTHISEMH ﬁ@t%S’O@P%‘FﬁgI &t (g compound (1))

3883{ éfﬂ%%%ﬁ@éf%ﬁ@%%@&%ﬂcﬂ Antdlgbont, shthphst tHosBUaELELiBda goubl e
IYAKUHIN no KAIHATSU (Development of Pharmaceuticals), Vol.7,
Design of Molecules, p.163-198, 1990, Published by HIROKAWA
SHOTEN.

[0161]

20 Compound (I), a salt thereof and a prodrug thereof, as
well as compound (I’), a salt thereof and a prodrug thereof are
hereinafter collectively abbreviated as “the compound of the
present invention”.

[0162]

25 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

30 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

35 effect and the like considered to be based on the antagonistic
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J: coupling constant Hz: Hertz CDCl3: deuterated chloroformIH NVR proton
nucl ear magneti c resonance 10 [0175] Reference Exanple

12- cyano- 2- (3, 4-di chl or o- 5- oxo- 2, 5- di hydr of ur an- 2-yl ) acet am de

Mucochloric acid (15.1 g) and 2-cyanoacetam de (7.53 g) were dissolved in
nmet hanol (53.6 m), and 2.5N aqueous sodium /5 hydroxide solution (53.6 nl)
was added dr s it tirr nder ice-coolin The m xture was al |l owed
to warmto r%%\#]l?gn%%rg}és& ér%p% er létﬁ?eé%ltgt ?ﬁ?@rﬁ%r&?ﬁre for 3
hr. The reactdoBRORRGt F éhﬁa@rséan’edmwmlm hydcmwnlcmneci aci prewinteaiani ng
ice water hanolevas- t nder, r ed-20 .nressure, and the

m xture vvasng%t ract%d V\Aaelha%g‘%]ﬂ?’l ‘gg‘é}gt a'?(raew %Hg rac ‘'was washed with
saturated brilfé63&nd dried over anhydrous magnesi um sul fate. The sol vent
was evaporated undgr ey p residu was cry stal lized,from
et hanol di i sopropy! et her tcigqgl \E/g&fs%eﬁta IEe %%?r%o%fﬁ (ESPﬁ ﬁvﬁﬁ%éOHZS

br own crystalS@OWﬁl—ﬂ-WNRo(ﬁ@@tM-ﬁe PIVECad6) oBopped iy 84 .61, I-huxﬁlan Eidet H) ,
5.91 (1 H, d,. 7,85 H, br. s.). [0176]
Exanple 1 30 gchf‘qoro)l esdcgﬁ’ ém‘“ZR%rét“rsN%%EP%n?ﬁ%lbv S 1] - 2-i mi no- 1, 2-

di hydr opyr i dPh@SBh%Jalrm@b@@rxﬁdéPhyﬁr oclazlcarted‘eoxiﬁt@p thrdaia wwntgm of

met hyl 5-chl grQ s yI ).he % i,n_eth tate(200
M) was adde Ogﬁl é lé%(?‘ggéaa% d%gﬁgét 92 hPAgT ’&%‘? S R8ko 35
Pur e meW@aParﬁmeml@gtth phytatoxCityhet o xt urte C\AIaSbeVQfely

2009/ 131245PCH JP20Q9/ 3 ed.af roomtenperature for ., and
treated with aqueous se(%gliﬁéméhl?fIl ogleg(ec f boRAt e s Gt i gﬁmStﬁﬁ? cﬁa&éﬁitc | ayer
was washed wreh, sdadur foednbr i sleseandodkigd kmztﬁm ragnesi um sul fate. The

sol vent was evapo der,le r The residue s was purified
by basic silica gé\fgr%gvg%n 1(E: rocgrogr oglr §p§§ e? [RAS SRSt AP B HebOEhe=1: 3) to

gi ve net hyl Sup¢iimmo-i2- phaeniydisiuldtonyl X@@mﬁk&o&%aﬁﬁgﬂy, |41 NYBnES300 MHzZ,
CDC13) 8 ppm3.39 (3 H s), 3.99 (3 H s), 7.55-7.77 (2 H m, 8.07 (1H
d, J=8.48 Hz) 10 (Step 2) To a solution of nethyl 5-chloro-2-

(rret hyl sul f on§19§4enzoat e obt a| ned in Step 1 (2.65 @) in

t et rahydr of ur an- ethangl {1 was ,added |.ithi um borohydride (348 np)
at 0C. The nmixturé-was S |rred)°1&t SFEIC o PSP e ARERAIRRE H S T &CTaARA!
extract ed wi tie etdnplouadevitighe r&eﬁhetemve&QOsswasdaﬂm siiceesishyetyr Wi th
AN hydrochl ogji ¢ P%%ggi ndlésaélyr at eg ne, and dri ed over nmagnesi um sul fate.
The sol vent Was gra ndér2F8a0 e?if3 Ges Sar EITPRETFES | RERKES purified
by sili ca209e¢8&ﬁﬂl@ﬁﬁdcmm@gn@ptwmelé1yde @cet mbesésl,exmig dahptbo, gi ve

[5-chloro-2 rég%ﬂénekg¥lsﬁgé %BQ?”¥£4£E?:%%% ey, éﬂ ‘etc.), for

example,

(1) lower urinary tract diseases (including all diseases
having lower urinary tract symptom as described in the

25 following, e.g., overactive bladder, benign prostatic
hyperplasia, interstitial cystitis, chronic prostatitis etec.)
storage symptom (daytime urinary frequency, nocturia, urinary
urgency, urinary incontinence, stress urinary incontinence,
urge urinary incontinence, mixed urinary incontinence,

30 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

35 stream), voiding postponement (or hesitancy), straining at
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IH NMR (300 MHz, CDC13) 8 ppm2.93 (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) Triphenyl phosphine (1.19 g) was
suspended in 25 acetonitrile (50 m), bromne (0.24 mM) was added, and the
m xture was stirred at roomtenperature for 30 mn. A solution of

[ 5- chl oro- 2- I Y. h | ;ohtai.ned in St 2.(1 g) in
acetonitril egﬁ%gﬁ?&jmg%ne’%&ggégg%é%’@e:}glgg o rlglb%?ld}ge.(o%hgg’fﬁ‘k‘? e was
stirred at 78Cipbiel 4fic.)tr pasedn B Wiitth onatenpt and( sexiseask ete midun et hyl
acetate. The a 1S, ; - hyel | t h,_agueous sodi um hydr ogen
car bonat e soll'lgt%%%'nCéaon%@?é}téﬁrﬁg?gjd&g%%%l\én8¥8¥\1 ed>BVe OmaﬁH?dT’%L%e’ﬁ'égnesi um
sul fate. ThelBbeveursgasicevaporptiet vadenaiedugess{r esdurey The obt ai ned

resi due wa i £ ic silli 3 el chronat ogr aph t hyl

acet at e: heiajggééi{‘% tré)mégi%s‘%'gf é}%}%&%&g}l %3%34%%&?%&@68/ %ﬁéﬁﬁﬁﬁye

(br ononet hyl Y fdretdrokpdy- trpshylaul flamphybeazene, (RrdGag) orddh MR 300 Mz,
CDC13) 8 pp , ( 7.49 H,_.dd,, K J=8.52, 2.08 Hz),
7.58 (1 H, g,lg‘ﬁ%g.%”ﬁzr)‘fs)‘?gio‘%l“ﬁ,(Iééf?%%%?% Lh‘%)l“.hr?l(%%‘ % 4) A sol ution
of 2-ani no- Sredeiadsiicot vAahnddy(1210 segptahdpain, perineal pain, pelvic

2- (br ononet )= 4=.chlior g-1- t hyl sul fonyl )benzene obtained [n Step 3 (450
ng) in DVF ?%Mn? ;gtv%h/as) ’sgﬁ%%é%Fa{ygfgb&Ef g#%ﬁﬁ Ztr’ﬁ?éc AP xE uP e WeEeal | oned to
cool to rebmessipeidausendethyl weehaké pasn asdethomendptdenqriegiapi t at ed
crystal s wer | 1 y.filtratign., The ohtained crystals were

di ssol ved i ng%récgreogr%é g%é?g%Ph@%‘eror&énﬁ’cg? %1?1521[ FHEE TP and ST HESE4! uti on
was extract eeRi tdynetrhypke, apetate paThespngemice dtayer, waspvas e dwiomb

sat urated brj dr | oyer_ _nmagnesi sul fate. The sol vent S

evapor at ed u%%&es%gggcg%%%ees{lglunraé:.ygfggﬁ'ﬁ;% ¥Sé%§} &éoﬁago‘ﬁﬁ?ql@& By 284&¥ ¢
silica gel ceingnerehr oraeograblary( érhyt awettaine sheyasesls blsBel). The
obt ai ned yel ol i i.ssql ved in,nethanol, .and 4N hydrogen

chlori de-%gt h%/ é%eto glg g@%}i%ﬁo@ﬁécﬁgé BAULE P ) g”rha S %R?gﬁﬁFﬁt@édimder
reduced pressuatédraandnthehe esildue was 20 crystallized from net hanol - et hyl
acetate to giwme Ktle,c Qun 30 . I H.N 300, MHz, DVSO-dO 8 ppm
3.42 (3 H, s@ g%gb%%&hdls%? 51 f{”i ﬁ{@g&le\lzflgge&ﬁi,“ﬂ%lm H, dd,
J-8.48, 1.88aende8t0difldetds,ddidb8ti8 dtimpli®a?4o0d, Hiid)eti8 63-8.75 (3 H,
5 ohi or 0.5 PRAGCTLBY{ net iyl Sl PR FIBHERpEYY, giabotic neusopachy

di hydr opya0i ditige-) 3- tapboxredr deichydr bohdcaricde 30E6i8y SUSPERS PRo8Eatic

2- cyano- 2- ( 3, 4-di 0-5- - = dihydrofuran-2-yl)acetamde (1.0 g) in
met hanol (1%’3/%#?\%‘%9%60’%%8%%5%V%W%?nt%n =nd Bhe l_}/kg ’

1- [ 3- (et hyl (Sl £enyiabhesyidurethiahani diesdapdisogliber égtand{1k,8 g) and

e Ao IRl (S, htpen LepeLduce, aag L
evapor at ed dnderse, Parkinson’s disease, Creutzfeldt-Jakob disease,
25 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
30 state, emotional abnormality, cyclothymia, nervous erethism,
autism, faint, addiction, low sex drive etc.), disorders such
as central nervous system and peripheral nerve disorders (e.qg.,
head trauma, spinal trauma, brain edema, disorders of sensory
function, abnormality of sensory function, disorders of

35 autonomic nervous function, abnormality of autonomic nervous
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WO 2009/ 131245PCT/ JP20091058434 reduced pressure, acetic acid (5 m) was
added, and the m xture was stirred at 50C for 2 hr. The sol vent

was
evaporatéﬁ FAYEP 1 aduced pressure, the residue was partPFFHﬁ@H9ﬂﬁ?ﬁ‘ethyl

acetate, 1N aqueous sodi um hydroxi de solution and s aqueous sodi um
b|carbonatéunghdoﬂheWblgéﬁsh iay@ryVﬁﬁﬂ<WA<mEmnﬂy d&ﬁmn@an§uHEage, The

sol vent g gyaponaterinder f ediicod Brassure: . e residye vas pyrified by

basi c silica ge arm-chro ograp exafes £>1:0). 4N
Hydrochlorcéeebthyhsaueaatelsofﬂércne(gLrﬂdeﬁ@hﬁéﬂhhamdm&hb@e Zee@bbaamed
yel | ow oi | he preci g%ta ed qa%%tals were col | ected by fllkratlgn and

recrystallﬁ?garF%lﬁpv@n gitike PSR Gg)COomPH IIRR 10806

DVBO-d0 8 Eﬂyﬁﬁt$§a£§cF%eﬁébrév@@cﬁﬁ%f*aéaldéhfu)ﬂfbﬂéle it %e?e%rﬁ@)
7.52-7.79 (3 (1 H br. Is s g br. s.), 4 (1 H,

br. s.), glgghgglg abﬁacg,)hy@@gﬁ@ﬂs%yguqﬂqupalopathla, blood- braln

5- ohl or 0- 1413 6L 0Ros 45 (Ut hyl sul 1 onyl) BNz ] 2 10 0~1, 20, 20

di hydr opyridi ne- 3-car oxani de ydro solutlon of
2- am no- 5- ckkkeboavestuhanm des¢209rsg)e and neural symptoms, mental

4- (br ononet hyl ) - 2-chl oy o- met sul fonyl) benzene (4 iin.DMF (3 m)
was stlrreayéP%Tﬁﬁc ?B?jﬁcﬁ$ Tﬁ%ﬁ?ﬁ?ﬁ%ﬂeﬂ ﬁéh qgééﬁ VE89r oom

t enper atyr ectetrhyl cacetat g, w@én@ﬂgﬁ%exaﬁa@cgﬁ&np iFihatednchystal s were
collected by filtration. The obtai ned c;ystals wer e dissolved in 1IN sodi um

hydr oxi de 58PPI BROCANACERRL sefed Mok va %ﬁ&ﬁ@%ﬁéﬁ?ﬁFP@r@@H}FYaéétate The
or gani ¢ | axge a3, vRsDed wh! by satuk ated brine., and flried aer mgnesi um

sul fate.. vent was evapor ted under pressure. The residue
was purlfledrbylbason sttita gbéepcmmwmmknhronatography (ethyl

acet at e: he :0 . e obtaln di ss

nmet hanol , 3%?h98 &n %%?% d%l%?%¥l céFhs\x§§ﬁnﬁ§Wmaﬁ% gﬁggdergﬁgl}ﬁe
preci pi tat agscnustabﬁ v@ygsp@tﬂlﬂ@; efery  iddiadd 10n.n suFd 133 ehegr ¥stall i zed
to give the _title coppound, (65 . WO 2009/131245PCT/JP20091058434 1H NWMR
(300 Mz, DRBCEABYCBIPpATEIRBL( @l#a%%s R rengles) iryiggble Wa} 7.78

|(4 1 % d8 és%néiioﬁg) 1§f9§mﬁét$iry%ov@€18 agl%ﬁé?s)e, %1%%5(3%1'% E)a%g%%%ééS .73 (2
5- chl or o- 2Cirnhn051dif8e@ﬁ@t h@bwm@lmw)(tﬁam’zyl]galstzmls, gastric ulcer

dlhydropyrlf_juf §§é§$§$nﬁgg?ggdro g:§;L4%3 %%ﬁp %% T%F%ﬁyg%) thXI%nlne

nmet hanol soO yano enzenes lfo 88
g) at 0€p dndgt heﬂmxw}b&cu\aﬁ sylsrektat. rogadtenipeahndee ,f or 2 hr. The

sol vent was evapor at ed under uced ssure, saturated brine was added,
and the n1QPEFg£ﬁE§°%§?@$c$%ﬂ°¥§%¥veﬁé%ﬂeﬁﬁﬁi%u%§o | V&fRETnas

evapor at ed b!ﬂQ@éa£§€|9§edcc9I@§ raffp 1 Q% Hal1liadi W85 %ﬁ%@@h@%@erpégtﬁé 9)
was added to a solution the residue in et hanol , and fhe mixture

was stirretleosr n$ghftla‘ah@l@alal wb@erglaxtrﬁ%mer@n(si;l@@@omhdlg@rheaon was
filtered tprough %ﬁu%tgtcT e solvent was evaporated under reduced pressure.
The resi due was % "basic silica gel colum

25 (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,

30 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,

35 osseous Behcet’s disease, rigid myelitis, articular tissue
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20 chromat ography (ethyl acetate) to give 3-(am nonethyl)-N

nmet hyl benzenesul fonam de (0.38 g) as a colorless oil. IHNW (300 Hz,
CDC13) 8 ppm1.70 (2 H, br. s.), 2.68 (3 H d, J=4.9 Hz), 3.86 (2 H 5s),
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). 25 (Step 2) To a suspension of 2-cyano-2-(3, 4-dichloro-5-o0xo0-2, 5-
di hydrofuran: 2-yl ) acet gm d lar d

3- (am nonet ﬁ&ﬂs)t%i%l ai@’e g%gsﬁg?%%sa?hﬁ S OBt ai hed S|lrl;nl8taé?p ;_'LLS?%S 36 g) in

et hanol ( 10rdherwas a’dcde]d pot assi um car bonate (0.25 g) at room tenperature,
and the m xture was,stirred g 30.dhe &igpehihen sol ution was
filtered thr@dgﬁ ngf?toryrhel%\ség%g%an Was Xé\gl pl)gra(t:ed under reduced pressure.
The resi due pmasmputaf i @gkting, basilvosdty da/p@élteeéi@@n wRmeRatdgr aphy (et hyl
acet at e: hex 3,41, 0 desehbyl-acet.atg gsehytion (1 nl)
was added?® tgchtrﬁg‘béf)?al ngencf‘ryel F’X\?VE%II? - a{{rid%u%e SSr%r ecipitated crystals were
col l ected bypdllmlohaayl o e rand osW®, 20089131248 PCINIPRDUIGY 0584 32051S,

DB, d6) 6 FEN'E, A9otsr oy e SoToEopg? [Rhppl g MESREAE 1

J=7.2 Hz), 7p1ﬁ4to?1afi cﬁﬂséﬂ;seﬂ?)r, CPugL-.B85 (2 H, m), 8.21 (1H, br. s.), 8.70
Z el oo 25 by Ex le 5
(2 5 e S a0 Je8eB00d: Hadlhe® Jard AR By g soades, [ 01801 Exanl e

5-chl oro- 2-i yIsuI anoy
di hydr opyi d]lIﬂR?CﬁlcaB b@i(ﬁnscée; kiyelr be hdoramggalo (fSr’efp), Hnfigegzgnirus,

di met hyl am rret hanol sol ti.an 7 d & sul fonyl
chloride (1. Sat 0t Hid tthhel(ﬁ‘l%)e(t uﬂegﬂ%wzc%stgl rgggeét é{%gg%s?éﬁ%ﬁrature f or

2 hr. The sqda/cﬁmrlwaslﬁf/moaisedlaaaims,r evixced Lpressugrelttedt di 8¢ Dr i ne

was added, and .the m xture wa tr t is I ol vent
wag evapor at%aorlﬁﬁdepnélé%ﬁf@ead EIF X ﬁraec e.Llf)ng;ra&Irﬁ 2%{%%@%% o% p%-gv:geers(g 7\53 g)

was added tcs@tmhut lfﬁng@l&nﬁe):tmbus hel seesiedue tithesthbarls, aRHasHE® mi xt ure

was stirred avern i on was
filtered PhrougHY, clgFf’F%a T%negescgl \(/)en%J gﬁ%%%%ngr%%? 389%1% ?renrcggﬁggg&%gd

pressure. Thecues Ibdu&emﬂsl puer ifniged 18Ys basins §mbﬁgha§7e¢l%olst§3@ﬁlcemla,

chr omat ogr ap (eth acetate), to hock, t

3- (am nonet hif%lﬁ %f%yﬁ%e‘%‘zsénegﬁﬁ%n%hﬁ%(é Ffdgco i Shocka 5o ess oil .
|HNNR(3oomk@g>ﬁa3¢m@quma 32261(2H , 273(6H s), 4.02 (2 H,
s) 7.45-7.56 (1 (2 H,_dd He)or TelQrbdni, br.
s.). (Step 2?4') Cﬁ‘ng%ﬁezg?%nexoafnp%e %ﬁ:m m}tg %foroo% ox0- 2. 5-

di hydr of usians2=34d+) acetanj Ctﬁrdsﬁ;aﬂcg):aacm@lr pancreatlc cancer, gastric

3- (am nonet h | met hyl benzenesul f I cdePrdcfdr 0 9) in
et hanol (10 %ﬁ“‘% %'s\qﬁﬁae‘a Botdssi ur%r%%r%%naat%%e gpg? room 30

t enper at ur e, canskt,henai xt atiee mas esbpha@@ls [GaT=z3 (e e htiua@er?@lc cafiyery e‘&%@q on

solution was_filtered throu hcelite Len vapiat ed under
reduced pres3tff °°Hh&2 P%gfd e Was Surll-?rl ed&g{/ Elg@i ica gel colum

chr omat ogr aphyrrefdayl caneta) e hexanewio 8, 1s@wantNmbly dpoetinslildecét hy|

acetate 25 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,

30 vascular fibroma, retinosarcoma, penile cancer, solid cancer
in childhood, Kaposi’s sarcoma, Kaposi’s sarcoma caused by
AIDS, maxillary tumor, fibrous histiocytoma, leiomyosarcoma,
rhabdomyosarcoma, liposarcoma, fibroid tumors of the uterus,

osteoblastoma, osteosarcoma, chondrosarcoma, cancerous

35 mesothelioma, tumors such as leukemia, Hodgkin’s disease etc.],
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35 solution (1 mM) was added to the obtained yellow oil, and the WD

2009/ 131245PCT/ JP2009/ 058434 precipitated crystals were col |l ected by
filtrati onp2amdisimsrystallized to give the title conpourdT(BO®9/NERH34 | H NVR
(300 MHz, DMSO-dO 8 ppm 2.61 (6 H, s), 5.70 (2 H, s), 7.56 (1 H d, J=7.7
Hz), 7.63-7148 dizddlatbry’d83cbiel, [Bor Sxamplepf. 2dufd dbrdriarys.drtedy67? (2
H d, J=2.1 Hz), 8.89 (1 H d, J=2.3 I_%%) 9,55 (2 H, br. S'%ﬁjrﬁ[)()wl]

Exanpl e 6 SYEGHES0-49( me BRVESUTY BRFF S hRhz VAT 2 BEEHPor 0435t R i 1)

di hydropyrddi ne- 3iGarhexan de+Bydaochbetidetion, RAySOhdMd A Lase;

2- am no-5-chl oroni coti nam de (300 ) and . ,

2- br onp- 4-Fumwrmnetimgaset- (rsthpPsibf oAyEFbenzenar Y 8BUCHE) IH BVERSE9H )
was stirred at 100C for r - ' S to room

t enper atgurgj,ere 1%cy neé)é%t g?ggﬁ&giﬁgﬁag‘d,é“{éﬁgﬁﬁ ?ﬁ@% e%?%ft glfgf"e)édmc’r ystals were
col | ect ed dyrddditoratll evrohheyobtacredtomyst BCA) weseenlt ts@l et Jin 1IN sodi um
hydr oxi de sol ution, and the sol ution s extracted with, ethyl acetat.e. The
organic | %t%%ﬁggrwﬁoggggfagggrgr?ﬁgésanapa{?gﬁo%«,el}e%e Bsium
sul fate. The S0l MaHras 1QKaNanatieg1Hpder 20needyesdy pressi trng B resi due
was purified by basic silica gel colum chronat ograg;y (ethyl

acet at e: hexares3:sE nnerpt igsetat ethethBAG1IRDETFL FReSHHt al F&Fet | ow sol i d

was di ssol ved,. t |l 4N_hyd L orides ac ti on was
added, lzyndélaf%del%:r @%%t%%tse %c' yétgn&g%\%éggggokﬁg%t%gy 131/' 2%?%% rSée;étdiJo)n, and
recryst al Inyzethtdi tgisje infte rtiitttentorpeuddcat96n pg)achib NV B0CE My,

DVBO- d6) 8 m3.38 (3 H s), 5.66,(2 H 7.47 (1 H d =8. 33 | 7.95
(1 H s), %‘Pf?%m(ols ,e’%f’,Slf:é%ﬁf-Hz)aF%§F§§C?2f"-’PLSlE) ?£§: g'r %a}riﬁa%)f,o’a B (1
H s), 9. 5&d&dcadUisk £aiQ1L82], Exasphie éardiac failure accompanied by
1-[5-chl oro-2- (net hyl sul fonyl ) benzy1] - 2-i m no-5- et hyl-1, 2-,

di hydr opyr¢@nRs BLahnb ARYFEHydr BERPERS8e 353518 SBF LEF ol ¢ P1ATIT

2_ - _ 5_ i, t - - i 4 0 . H
AL ool AR 10, V0800043512 9ECHLUnEPORt SRS 1
chl oro- 1- (etet hy) sul fonyl ) benzene (220 ng), and the m xture was stirred at

100C for 4 . The mxture was allowed to cool 00 t , ethyl
acetate vva‘s{%)d()%acﬁn andt 1&EH reécil}l[%":é\lﬁgf: Eelg ’cr%ggf é?gév\e{r{%&g%’?ﬁ%%t% by
filtrati onpeilfne: chtaddied @aypst dnslweliagdcysekiedai atd&N] sodi um hydr oxi de
solution, and the solution was extracted with et hyb, acetate. The organic
| ayer was Whdhedlhd¥Hug (Haces sy ilfer S¥a™BLPed By LRrIfRghEsfafTsul f at e.

The.Spyyenéy%@§m§¥QBﬁﬁﬁ¥%Qﬁ%ﬂ@ﬁéﬂd%u%?dH%@@r@ﬁ%%ﬁﬁﬂepoIb@rf@ﬁiﬂﬂ@,WBS
purifi ed by basic silica gel colum chromatography (et hyl

acet at e: hexgaetiteriia *atanils acetldtielee shdre©S16, 157 OTRENOBt AVRGECTRY | ow
solid was éssoil_,vst,addlisn et %%%ol], 4N hydrogen chl ori de-ethyl acetate

sol ution ( kﬁ? was - daded, and ‘t'he mi xture was crystallized 15 from

met hanol - ethy) leeeitaie dizagises tlke d¢.i,t hepaadpdsnd i645udghg ¢hediMR: (300 MHz,

?:?OégS?_h?hggam@%tj(Z%) ,|(_|301'CH]%]:hS js_'@’_ '?i;lgznt(e?:s@iti)al %'e?):la'tg_% Qﬁ.sggSeg'eg’gc.(]l, H d,

25 (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
30 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

35 rejection, posttransplantational polycythemia, hypertension,
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2.07 Hz), 8.05-8.16 (3 H, m, 8.51 (1 H d, J=1.70 Hz), 8.60 (1 H, s), 9.32
(2 H s). 20 [0183] Exanple 8

5- chl or o-wei20Mmc124s5[ 5- net hy1- 2- (net hyl sul f onyl ) benzy1] - PC2AP2009/058434

di hydr opyri di ne- 3- car boxam de hydrochloride (Step 1) To a solution of

1- [ 5- met hybrgan28igoetihy| sndi f anytdpheryd [Hgs e bydrechlbosidenc8+0 g)
and triethél.am' ne g7.912 g) in tetrahydrofuran (200 m) was added di-t-butyl
di car bonat lf"ﬁ?%S Eﬁ t roomtenperature. The m xture was stirred at the
sane tenpenpy ueBnbona 6i by, i r&at o sl r loLi id; d extracted
with ethyl acetate. 30 i'E‘I'%e extract was m&sl%hglpv@%%dsgbg/ggeglgrg?ne, and

dri ed over CREGARST LM 8t § at entECEMINtein wis telgtorgbedgahnden, r educed
pressure i ped. Fes] Yas igsal ved in.ethyl acetate (300 m), and
m chl or oEpegng%%g%%iggio (%43.% g, coe?lt ai nlr\rflnga%\%é‘tlécyz’ éﬁ%mﬁﬁ?l@nﬁhéﬂi cal

| ndust ri esletkdcyteaadaeisiodrats g,0dmaEasenmer allube. vIBeoBi¥iUre was stirred
at the sa iggﬁgﬂgﬁfre WO 2009/ 131.245PCT/ JP2Q09/ 058434 for 14 hr, and
treated wifR AGUEOUS Sodf Ui et Carivo RN 188 Be BANCTHEL6r gRATERL ayer
was washeddinémses tedt B Riveu1and SHged 0ven EpgResihum sykfate. The

sol vent was 11iva orat ed under reduced pressure. The residue was purified by
basic s sif¥# lfgjeef’ G} LRRP W Gidt-dgr aphy (et hyl acet at e: hexane=1:1). The
obt ai neg, r esj j 4 A j t hanol (. . 4N. hydr.ogen
chl ori de- e?hb%ﬁ%%g%ﬁﬁﬁ Zg%rii@? ’vvg%gg%ﬁ?g,hgnglfﬁjédﬁ‘?kture was
stirred at9%9tinal Hroxizwe iconeantomatted ostder hyetdecedy Pressovgrisn gi ve
crystals. ai cryst.als /o were washed wth diethyl ether to give
1- [ 5- met hy%i-]%é)%n‘etrﬁa%g%au%}? O%Lﬁe)ﬁ?ﬁénﬁr]eﬁlgpﬁiﬁ&ﬁilnéy ROEPBEHI BR+BEC (BT g) as
a solid. proldbdWRd300 iz, spMEOCE0 abtRRALZ. #3130k, t83, v3y B892 (3 H s),
4.38(2 H, HSL% 7.49 (1 H dd, J=8.10, 0.94 Hz), 7.64 (1 H, s), 15 7.88 (1 H,
d, J=8.10 ‘31,5‘%9_%20 3Vq..gllgé)l_ F%ep %olapse of posterior wall of vagina,

2- Cyanors2-f o Beapsh & 01 3-5 X ,.3- di ofsunan= 2= e i de, (2.49 @),
1-[ 5-net hyﬁi- 2- E%!E!mst hyl sul fon%F%pﬁén?lra]}ﬁ%t Eg%%?n%g ﬁéﬁc@?@%?dﬁé obtained in
Step 1 (3.RFYParare p%ft%éﬁh@nm@afmbén@pei(cion dreweo ewsskened pel20c et hanol

(30 M) at f r. The._r ion mxture, was treated wth 1IN sodi um
hydr oxi de fs%%uqt ingfriczl;}enzkeéﬁ't’agtegggm Pﬁog}aﬁﬁfe SEEt gt%’?g%%e o]r:'g]%ﬁﬂ c | ayer was
washed wi t fl)s ateumzttac: hiiiseeseandedyi. edkever d rBgaashdm) f5der 1 Jhes sol vent
was evaporat ed under reduced pressure. The residue was purified by 25 basic
silica gelprc%ﬁW’cﬁrt tography (ethyl acetate: hexane=4:1). The obtai ned
resi dueowass )digsalnegehiich Jrethangl [<4N. hy hl or.i de- at e
solution (5 m) was added, and the[emgleuggggggmgé’ryﬁ%% TP Rt

met hanol - &4AA3sEc&tat-d, The precipitated crystals were col l ected by 30

filtration,sya L I the title conpound, (1.26 . I H NWR
(300 Mz, n([j)fl\)/rscq%GE %S%ggﬁgtﬁ%log%ﬁ(ggﬁ,g%%? g‘?sgf'(sl‘v?ﬁm ,S%?Cg%ntez H,g)s), 6. 80
(1 H s), tAmdtus, Houdtal<8nl8ibyde¥, 98itditbss, Jdefbdh0HDni 8,24 (1 H,
s), 8.63 %}H d.. J:é.% Hz), 35 8.67-8.79 (2 H nm), 9.63 (2 H s). WO
2009/ 131288BETAFP3065F 058434 [ 0184] Exanple 9

5- chl ore- 2g)mdieeksk?d- et byl sut{ 88MAdnSa1 and/or occg;atioqfl fagt

(trifluoronethyl )benz;t/l] -1, 2-di hydropyri di ne- 3- car boxam de hydroc
(e.g.,; Tadiation disorder, disorders by ultraviolet

ors.
oride

ray+infrared ray-laser ray, altitude sickness etc.),
h) ataxia, rigidity, tremor, motion impairment, akinesia,
i) chronic fatigue syndrome,

(
(
30 (]
(
(

J) sudden infant death syndrome,
k) hiccup,
1) diseases causing palpitation, vertigo, heartburn and the
like.
[0165]
35 Among these diseases, the compound of the present
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(Step 1) A mxture of 2-fluoro-5-(trifluoronethyl)benzonitrile (10 g) and
sodi um net hanethiolate (4.08 g) was stirred in N, Ndi net hyl formam de (30 ml)
at 80C f owoldodms3i124Fhe reaction solution was treated w tirCTNPIonEsasd ori c
acid, and extracted to with ethyl acetate. The extract was washed

successi vell;lvanthoaqmeopesr’sndmlmlwdﬂﬂjﬁﬂ ' konahravliwy ageandogat ur at ed
bri ne, and &égd \l/rer magnesi um sul fate. The sol vent was evapor ated under
reduced pressure Ve A et Hy S &5 hyperactive bladder,

(trifluor oaerayg)@emg tihdent Indledd)o S i (
2.61 (3 Hﬁys 7. 3l7n(1 H,O d ﬁn%o SLt%the y?{ l%{ggdg/h%

CDC13) 8 gn]{ ,

J=8. 48 1. 51%¢p)3s W%%i(aSHi &ug (e fhe) plr@pélyd@sapengn:ohreatmenm am

al um num hydesdel e fly; t ran (250 nl) was added

2- (et hyl sul fanyl) - 5- (%?%%oﬁgnﬁﬁ%bgn%gmtn | e obtained in Step 1 (7.7
g) at OC. 20 The?ndxeraesiwam stimedialy themdeeppendt vEether p2ebeént and

treated wi i fate 10 . _and the inorganjc substance was
filtered o%%lv%ﬁ?%%%nhﬁ%él 1% eanyl'hgélf%q dafpge\ﬁa? dRBENFRGEe8S UREEFSF educed

pressure. Jhenubs) dusovats, disgsalngd dra 106t areht «4NaBYdr egens chhgr de- et hyl
acetate s Jnutlon 5 25 m was added, and the m xture was crystallized

from met hahbf< et s ds e'sutc‘é'1 g?lsvesyfu[PZ @thﬁ}IO@ul fangefion and the
(triflugronetdyl )phenyl ] met hanam ne hydrochloride (4.28 g). IH NWVR (300
MHz, DVMSO-d6) 8 ppm2.61 (3 H, s), 4.11 (2 H, d, J=4.54 Hz), 7.56 (1 H, d,
J=8.33 Hz), 7.74 1BIgny fOJ”—gk@SpHpPhYQaXisM:r(ﬂ:rélatméant8oﬁ8tlﬁé§ thesdnt

St 3) T t hyl sul f
Etr?]l‘ol uz)ro%le@%é%%eny ha%lalﬁﬁrr%le y%‘rﬂé{cﬁf’ﬁﬁ)ﬁagl8ﬁ?& R stRp 2 (4. 27
g) and trietdndlay riele(rﬁiﬁ@,g)knead&a@r abydnafieeasn( 168 1dd t Wag, adeieding,

di-t- butyI dIC roonate (5.4 room 35 tenperature. The m xture was
stirred at® als]ir‘?re} ﬁ%ﬁ&gél%l?%QF%lZ&BP@WgP‘i@@@?mm&h%r 12 hr,
treat edz5VMﬁc|§rniL|‘@5ﬂWGHeO(ﬁﬂe@falr(at§%lndtoaB€ gxbhaetad M t%teﬂfro%%lﬁt

extract was vvashed with saturated brine, and dri e over nesi um suI ate
The sol veni% §W&?§reakté&adn@éﬁpﬁééﬁe953pr gesueranihe, ommmd:e esardue was

5 dissol ved, i Lt t 0 m chl or oper benzoic acid (10.2 g,
cont ai ni ng water: vxafg“ u?’?é&%mggg“gl ngug T 5%5 Q{g" Q\j;%s a‘licﬁfed at room
t enper atur}féﬂarma?e:embuqarlep\m@axtartlibed ah the Sﬁp@né@@pﬂﬁaﬁﬁmﬁ&)ﬂ&fa?’ ht, and

treated wt ueou sodi_um h bonate sol ution. The organic |ayer
was /o WasOQ1 ac\% tH QtuPEFEar%‘% anggﬁrPéﬁS%@Er 1RERjHeuMmasui9at e.  The

sol ventzowet rendpaseat e@t@ndeeueeamﬁed PEBSSHE €p rJﬁ‘@ré@ﬁd:@%ﬁ%rﬁ)‘f{d 1ahed by
basic silica,gel .colum chromatography (ethyl acetate: hexane=1:

obt ai ned A&SidFe INgE odii 86| vag ﬁnbhéﬂﬁ@h@@a]@lﬁwﬁymemwdm@bru@glen The
chl ori de- ety t u S and th ur
stirred at %81?%? %%qeégg gkgaggﬁgéﬁrg%gd%n%%? Feducsd d:rcgfsqﬁe) ttg"egu ve

crystals. mﬁtéloelbtﬂeusnedbedysnawe—%9e2aasmed with ethyl acetate to give

1-[ 2- (rreth[ hgyhfonyl)-5-(trifluoromethyl)phenyl]nethanam ne hydrochloride
(2.96 g) as a é0|ld 20 IH NwW?. (300 WHz, DVSO-d6) 8 ppm 3.42 (3 H, s),

4.53 (25H, s), &n0#h8. pbepirbibhs Sf 2204 2o tbsdht IR itdg), t%e5%o(n% gi’t s)-
(Step 4) n 3, 4- di ch| oro- 5- oxo- 2, 5-di hydr of ur an- 2- "yl') acet am
St P58 reh

(1.69 g), 9P§€i| PENyAS- Bre%?m'rﬂfh‘éﬁwfhwa)@ﬁande

hydr ochl othde rebhai Bed r ban (2 98
g) were stirred in et hgﬁg B?e]géﬁ%f’o 8 &9% Clj%eqﬁetlaa%rar (ebch% othoﬁi Xture
was treat®d WeiBhiN sodfanahidr @xld@smmtbpmem,emdmm@fwrtatbl@t hyl
acetate. Fh 03RL a aturated brine, and dried over
magnesi um-(b-sgl E?u 28 T]Pug %gf'%fvl\ﬁt maiq@ov%v%%o@a? SR B PEdaLe@ pr essur e.
The resodue wasWheni thedchiypbasd ositHe B erOliliREhRMLogsaphy H( ehayl
acet at e: heﬁane =4: I%mThe obt ai ned resi due was di ssolved in nethanol, 4N

hydr ogen 8RPYFIHE 99d s BRECHE 1ta bR, Vids meddée, used BRenei xt ur e

was cryst gkl i gegdqhi e, pEtih reci_pita crystals
were col |l ected by V\Dg%o 3124%%(%%203%%%?&1 p'%ﬁ s tlagn gﬁgl
recrystal FREedeT 0 @@neexmle,t | excigipoured (€190 ,g)stakth, NIE/Bc(:B@@ MHz,
E)IVSO:LSG) 1§6§P(El%z% 4% g 1%111 ?_%t]%cinate, calt“Lcu.?ni p%osph(ate etsé)’) Bb}%dg%sH dd,

3% (e.g., starch, arablc gum, carboxymethyl cellulose,
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58.31 (1 H d, J=8.10 Hz), 8.63 (1 H, d, J=2.26 Hz), 8.72 (2 H, d, J=2.26
Hz), 9.69 (2 H, s). [0185] Exanple 10

1-[ 5- browo2eqBifagl sul f onyl ) benzy1] - 5- chl or 0- 2-i m no- 1 Pp2T/JRZN09/058434

di hydr opyri di ne- 3- car boxam de hydrochloride (Step 1)

5- Br onp- 2-Hdiexgbenpglidebydal 635, 4cgysantl sodi cun netdwnetdligilretee ac3.d85 g)
were stirred in N, N-di methrformaghﬂge 30 m% g]'i 60C faor 30 mn. The

reacti on SHIRGEn RALYVABELeBYHF PHIRMPySFOch of HE HAHES afd %t ract ed with

ethyl acetat®.rils sHMe, exldpes @S Meshad cSUceass et cwirbReaqeaaus esedi)ym
hydrogen carbonate solution and saturated brine, and dried over magnesium
sul fate. Tisisdlegeantwad cevapofal edunnderbeevineiey rekkihese THe lsi due was

crystal li zed f.rom. acet at e- e i : ; :

o oo kst PR eT VB 5 ) HEKERCTGE PiYEqrion, RpuGS oS M, coc1s)
3 ppm 2. 513, es)k,.)72a22 (f Hesdred;y8wbThHzle FddBB3civedH, (addy.,J=8.48, 2.26
Hz), 7.92 (1. H..d, J=2.26 Hz), 10.22 (1 s).. (Step 2

5- Br ono- 2-s(tr?é°clljr§12§6l'f&n?F?ﬁ@%i’Q%agﬁydé 8&%?%1%18’ i g%a%taébcel’ 1.0 g) and
0- met hyl hygyioxihaming Aydnechhar bfle164:84r0) aBtierst ) rared ot quird digeert( 30

m) at roomtenperature for 14 hr. The reaction solution was treated with
wat er, andtext)r #acedhsi Lhkey hpy aceirpey MREheSr adit WES Reshegmulated

successvel y it LN, yd LG oGl 9uéf1%§%o@r§'@r§ﬁtfﬁfﬁ e 3014 ne, and

dried over nagnesi um Su %g%g.gg%he sol vent was™ evaporated under reduced
pressure tgrginleshH- hebiet?, capshykbsubtanyl dbenhzad dehydel @ikt hyl oxi ne

(12.9 g). IHNWR (,300 MHz, CDC13). 8 ppm2.43 (3. H, s). .4.00, (.3 . 7.18
(1 H d P!&‘?Pf‘falré)o,m?.slf‘;ih( i‘SH}HQSFt%%?s%FCZ 4%“%‘5%%%3 fcﬁ‘gﬁﬁ%ﬁs‘)e&
J=2.27 Hz)orf.146 drl ddresteraDy20084 13124 50 J R0 81 34 (Sedprdplyo a
solution of 5-brono-2- (nethylsulfanyl)benzal dehyde O- net Q;yl O)ii me obt ai ned
in Step 2 ROePaEFSH- i ﬁﬁ@@%ﬁiﬁ%‘%@%ﬂ%@h@t@ﬁﬁdﬁ% BHdfgFrteral agen

tetrahygr ) ne ot 1354 Tk 4 cAM(EELT 2Ny At phih 8. 501 Utd @HutarRiodG.  The
m xt ur elqmggs&gsta%%rp?g&%a%d%c i‘sorr 31ﬁr, (ang freat ed with ice, andu IN
hydr ochl orémgaciar (200tniniwesisddetic. Theohist prepavast 5em ryweh &S 90C for 1

hr, and ethyl, acetate was _added to_th 1 Xt yr T e e ggﬁﬁ | ayer
was basi fijé%pjvﬁrfch a@iﬁrgcddig&r%nﬁg&séxpa\évggg} a%‘ﬁoﬁr,leaggk%k% lecg W t %Leétshyl /o
acetate. Thesgdiagt amas thashedew bhnsacntated. praneé, tlaadl ke ed over

magnesi um sul f ate. The sol vent was evaporated under reduced pressure. The
obt ai ned rEsi®e was dissol ved in nethanol, 4N hydr ogen chl ori de- et hyl

acet at e,;sol uti orpd,13 M 148S taddedquaBdahhenobtei bef PEECEiAlR] VBB the
collected by 15 filtration, and washed with ethyl acetate to give

1- [ 5- br onprsqmtetimpenilifoanyils) preppreAet hiAaAR nedRGAVBCHIIPSRELYY. 25 g) .
114 1 00 M G150 0015 AOMZ R s ofBellf ool 8 (11
H s). 20 Twstap 81, Hoxaolamid aheoflike| Spbigree2harides such as
) and & 11T HARI I oA2 (P CEPLay GrarORaR (TY0LMTT has GaRae
G, bk nfontes et ) a1 gow bamersicton Thoy X e
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
30 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

35 812 etc.) to give an oily suspension for practical injection.
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25 for 14 hr, treated with water, and extracted with ethyl acetate. The
extract was washed successively with 1N hydrochloric acid and saturated
brine, amstodnesedimser magnesi um sul fate. The sol vent wa®Cceurpoy/aisesh under
reduced pressure. The obtained residue was dissolved in ethyl acetate 30
(200 m), @kan chl oroperbenzoic acid (14.4 g, containing water: Wako Pure
Chem cal Industries, Ltd.) was added at roomtengeratu e.. The m xture was

stirred at the J&fePFERPEFarhie Pﬁrt}ﬂeﬁ?Pe‘%ﬁCﬁ Sle i tiF éﬁ‘i?e?ﬁjbt sodi um
hydrogen cahopale sahukhap. b@hﬁs@HQ@B?étIH@JYe&i%%ﬂﬁéﬁ%é’!ﬂa{beﬁﬁdﬂﬂaﬁﬂ ed
brine, 35 and dried over nmagnesium sul fate. The sol vent was evapor at ed ‘
under redusEhis.essure. The residue was purified by basic silica gel colum
chromat ogr aphy (ethyl acetate,_h =2:1 i i Sf

di ssol v&d i n net e?lr%lg fvg‘é&%nfe‘[f, ﬁi%gﬁy%oégﬁgﬁ?(g%%%?e éylecgda et an\tlég sol ution
(15 M) waheaddedgent andechhicon xhareinaststibreefhy H68fixd tdrgs and
concentrated under, reduced preis re %g g%vglcr%stal s. The obtained crystals
wer e washétP Ry Pridet afe GG VB 15P5-BY bid: 2- _

(met hyl sul fonyl e myyd %@h@%ghggamsr geht pebdRehS. 85 @hhés wowetid. .to
1H NMR (300 MHZ, DMBO-d6) 5 ppm 3.35 (3 H, s), 4,43 (2 H s), 7.91 (2 H,
s), 8.09 (Wrimany) tr@csodizemses).(ipsiegipy any disease having a symptom

1 b D AR €01 RO BHORYET met RahanT FECRYE) oCRTor 198 bR ned i n

15 Step 4 fSdbig)r aidgretradsi.gm, caehendbeind. 4bag)dier Nafiopidiin et hanol

(30 mM) at 80C for 16,  hr. The reaction.m xture was ,t.reated wt odj um
hydr oxi de SotRATHR, ArFasasdet %]dztor'?lé]t f%)tlc'(;(fetaﬂtel. Ongél\r@gé;r]ﬁugd\ll gey' " Was
washed wi tdegatiyrated drdgiese @ngd drdad stelcimpgnesi terclilfat eso Thtersat Nt
was 20 evaporated under reduced pressure. The_residue s purjfi elg y basic
si lica geltemwhaHinenr GFeEEGHED R LOELHS| 2BEefatl BS hEREFE :Tg)‘?-*rfnéq ai ned
resi due ' i hanol,, 4 : , ck hoeagt hylveesdat e

sol uti olﬁm?ée%ggé%a\é%%&gggf{%tng%{ﬁe'myﬁ)?é?%eg\gg c(?%/gdtsgl l'i zed from net hanol -
25 et hyl asetate.adieairies Bidt akedptpystgbsiwer ¢ecol | esdbabdyrdn | t¥atd Gh,

d | ized ' t it 9 300 MHz,
EVBO 40 & it a1 A5 146Gy Mg SR TERERY SRely P praye b RE
[7022518 gif Eﬁ@cili'isltln@e.98-,2456(81n|ﬂ,fe&)3,to%@2r18. B58pBa76ifi3ptkparatPooetf@. H, s).

anpl e _
5- chl or o- ﬂn%)}?ﬁ%oﬁelqe[@-%laﬁmoﬂl@ﬁet(ﬁygsul BBRyP§HER2yHFD18%%3 etc.),
di hyd i di ner 3- i .achl.arid t 1 j f
> 11 wor B A B PR (0 L 5058 13135t SRb005) 045 and
sodi um nmetheeeptiolataniEs. A sg) waspbedriag hHIKONEBLAELA! fBERRETHRS (20 nl)

at 60C for, 3 hr. The reactiaqon solution was,.treated wth water d

extract ed W‘?W‘&Wl%ce@t%ﬁ'g.’ ﬁ‘?&%&%ﬁﬁ-g& B&/a’ée%%%ﬁ‘e”a 3 %%:ééstgi %/eefcxg} With 1IN 5
hydr ochl or ¢ Temsiith relquaeus ,s edirdmirdeydil dgenuparkenahkisdtaty osulasdaset ur at ed
brine, and dried over magnesi um sul fate. he,sgli%g?t was eVﬁgorat Fg émder

reduced preQeifteenafndiS% T&F YO GuEPREE S 1) PTEASEPORT TRy
acet at e;:Nexansyd o i V&:c'ss) ,methexyn1d( arihvksrbEanit) hengoni thipeatiBad 9).
10 I H NVR (300 MHz, CDC13) 5 ppm2.52 (3 H 's), 3.82 (3 H s), 7.02-7.11 (1
H m, 7.18vddo¢hleride-3t03 Wz )smopti7muscie grinugant B)J-/(Step 2) To a
suspensi on it 1 Oy (2.1 C r ugan~ (200 m)
was added %girler%%%ﬂ? %P() %&I}S‘gj gﬁjl )’béfgég%lgt%?%eﬂgﬁlﬂgﬁﬁegﬁ?% Step 1
(8.27 g) ate0&., Thindiing: uryeaenas ttdgened pakemaaam) t erperavliret¢or dndrthand
treated with sodiumsulfate 10 hydrate. The m xture was further stirred at
roomtenpe Hf%re for 30 mi n, and the inorganic substance was filtered off
t hroughsrelst eagdite 28 fdddatRy wasveereent rated under reduced pressure.
The residue was™ di ssol ved in nethanol, and 4N hydrogen_chl ori de- et hyl
acetate sol uti onlqs6lim prepareaddeds Tife dnirx ERFBAhadNERySRaPFPRRECF+ORT
met hanol - eL vk, 4081 3By AN TGO A" e 10eY Bk 18! Crifighednibi fnet Y|
acetate to grve 1- et hoxy -

preparations synthesized by a genetic engineering technique

using Escherichia coli or a yeast; insulin zinc; protamine

35 zinc insulin; a fragment or a derivative of insulin (e.g.,
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25 2- (et hyl sul fanyI ) phenyl ] met hanam ne hydr ochl ori de (8.45 g). I H NVR
(300 MHz, DVBO- F12g5ppm240(3H s), 3.77 (3 H s), 412 (2 HS%),
6.86-7. 0VPPOYI3835 7713.7. 27 (1 H n), 7.43 (1 H d, JEETEP20009584%0 51 (3
H s). (Step 3) To a solution of 1-[5-nethoxy-2- 30

(et hyl sul fIaIﬁyIl) ehenyll] aethahanlhkehydegeht orice mij?teaitdaj:jirrg Streym12dn( 6. 0 @)

and triethyl m'. g in_tetra r dd|-t but yl
di car bonat)eé %8:’.1 3"%}5’ Yat'® éom Pé%%%%g%(%?‘ge Lh%(gréﬁ]}at re Stas rso[q &f 94t he
sanme tenperaisige itazohehbr Lteahelenté) yol-e3Ql anteaEIHCctRd-Md,h cat-hyl
acetate. 35 The extract was washed successively with 1IN hydrochloric acid

WD 2009/ 132225p€T/ FRP0887 058K 321 4ndC3a0 Lt gl br idreglugnpidiasd over

magnesi um suhfiat @ orihgesgl YepbyMaso 8¥ apoE atissk dinder 1&@&51%%&@@%%%% The
obt ai ned resi due was di ssol ved®in et hyI acetate (2 OgO m),
chl or oper béitzoi ¢ ®diogapiees3 (@ g6 ontodieAifegmiat eme tWaKBLiPur é)u@h’efmldaletc )

| ndustries Suli%gn%ll\&@%ag?qggg £8?§h§rea at rﬁenT&eaH{rj&t u(rggﬂlvwis Sty rred at

the same tenpéeratiure aqueous ‘s o um Rydr 6gen
car bonat e s:(hllun:p@opafﬁtheleorgamazaﬂnayer a\estwa@kmnhdmtrgls_,aiwmmlbb ne, and

dried over nesi um sul fate. The sol vent was evapar at ed under reduced 10
pressure. ?ﬁg%reé’%ffdaé E)U?P% BENBY HASHIRi I TR FHOAUnYT - 9

chromat ogr aphy gl ehhyk, ageﬁa@elheaenemitﬂ@lﬂr@e ot a«_trse%rleci\ﬂv%awes
di ssolved in nethanol (100 m), and 4N hydrogen chl ori de-ethyl acetate

sol ution (i?S’dﬁﬁa):e\Na(iLBdélednatrﬁ@lhﬂW%r%an)Sr stipepéd datl eeotidese AV, and
concentrat der._reduced S The t ai_ ned
ggh peen . g fr &ﬁPQBEE @ dggf e%%%?éﬁ%é?ﬁbgy_%% agonists

crystals were Was ed Wi ace
(et hyl sul flenygl. )pﬁéﬁﬁﬂﬁ&éB haﬂaﬁ’ﬁ&élhyﬁr o¢IH T3+ ¥/ ,( B )7 Tas A 49314i0d . I H

NMVR (300 3, 27 90 (3 H 20 4.40 (2 H,
s), (7 NH%H %amﬁé 9688]%%5 ‘%97' 2“t‘f?tl ]5% engi)r(l H d, J(8 71

Hz), 8. 55 EBobphsryroStiae Bhosphatase lnhlbltors vanadic acid
2- Cyano- 2- (3, 4-di chl or o- 5- oxo0- 2, 5- di hydr of ur an- 2- yl%acetam de (2.33 9g),

1- [ 5- met ho®FC2) / ( FRERPREAFEBATLT pheRiP 1 Het hatfare e HYMHCSIER or i de obt ai ned
in 25 Stepgﬁoé%hgrglagadlﬂﬂiﬁ§ﬁbf C@iﬁﬁgggj%l?%d%%ﬂ@té%ﬁ‘iﬁﬁfﬂi&%

et hanol 85C for The reactio ture was treate vvlth IN
sodi um hydgéxicdgosobntegoniahd ektr hct 3ELTM ts*.DcevtLth-lglauEtsﬁ e. The organic

| ayer vvaswahdvvit sat ur d_brin and over ! umslfate
The sol vent \%agn§805v35 ra{l@%jguﬁglé? f%d%cedld SSLﬁ't r?g“f .3 dLJr
puri fi edo by 3baaiensi hfbeatgeatmd;uanarsérrmed@@npjat:(cﬂéwyl acetate). The

obt ai ned resi due_was di ssol ved 1 n nethanol, and 4N hydros%len chl ori de- et hyI
acet ate sol uti on®¢4°FP) r@\%‘é‘ﬁaﬂd%dlmﬂr%l?ﬁ&% ur® dvas T& 35,z &@¢lremtat,

met hanol - etza»agreeeraetezo dr-bbeadp precioidate hﬁ{—leféoﬁ}' S ¥¥&{8 reQklgct ed by
filtration, and WD 2009 131245PC‘I'/JP2009/ 058434 recrystallized to give the

title corrpdaﬁd (3@97, gfT-NMR €800) MHzeuDNBOWLE) BYPms3. 35 d-3 ﬁIOCIEFs) NT3382
3 H 0,(2 He 1 H, =8. 8
o H§§ Bths) %ﬁﬁﬁ g?‘hﬁgﬁ‘%ﬁé ?gs' z’%mrz &% é%lmaé?eéé T H 5 s),J 5 69 (2

H s), 956§y¢2tHxashlan187@h£ﬁa@pléhﬂ£zollum bromlde ALT -766), EX0-226
5-ch|orol% hl or - 5- (et hyl sul f on ben 1(; 2| 2-
di hydr opyr Fdfne: 38¢ FE‘SX%%Y‘EI N hyd? b HIGEEit Beid ete. ) s

cerebral vasodilators (e.qg., tlapurlde etc.) and the like.
(4) Antihyperlipidemic agent
Statin compounds inhibiting cholesterol synthesis (e.g.,

30 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

35 the like.
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/o (Step 1) A m xture of 3-Dbrono-5-chl orobenzonitrile (4.0 g), sodium

nmet hanet hi ol ate (1.42 g), Pd2(dba)3 (84 ng), Xantphos (106 ng) and

N, N- di i sopoapysifagl am ne (4.78 g) was stirred in tol uereT(gei0/mishssat 90C
for 9 hr. The reaction m xture was treated with 1IN hydrochloric acid, and
extracted (4t lypbRhsibeaggtate. The organic |ayer was washed with
saturated brine, and dried over rrarcrlnesi um sul fate. The sol vent

, S_ .
evapor at ed undéRoEe8EREHNPFEREET RIITHE 78 dui P i 15-&d 'bfaéﬁlopgélgel
col um chr .aph acet }Eérkt%&@wml‘ (20T ttQigeRi%ts (e.q.,
chl or o- 5- %eg?tﬁggggl'fgﬁglg%gg%zoni t?l le (2.6 g):L as a sol ig\(?.?llZO SI Ij(leNI\g/IR (300
MHz, CDCl3)ps8rppm,2cBhde8aHtas)cikenstyl 35-¢.0) H,cafcium Fmtepomists j=1. 60

Hz), 7.39 (1 H t, J=z1.79 Hz ) ns| of s thi um al um num
hydri de” ( d%@ ‘9) mPHlFéP%Eﬁyd%%?é‘?%ﬁﬂz%bo%‘iad%?peg’d?ejﬁﬂ%%ﬁlélﬁeg- 5-

(met hyl sukfiapyd)ibenzosittr i) |, ecbbhadived, i andGtigpe 11{1&.2 g) at 0C. 25 The

m xture was stirred at roomtenperature for 3 hr, and treated with sodi um
sul fate 10 Nydr&iePeREYnPREOFe was stirred at roomtenperature for 30 min,
and the inor ganh?lt%%fs%gedmgsfh&t@ﬂi@do@fﬁhé he g Iceld tveusThey sftidnt 1 at e
was concentrated under reduced pressure. The residue was dissolved 30 in
net hanol , (@nd -4Nemfenddamanhney i enbtByinbeet REERF WIS (FMOrafESadded.
The m xt ur rystal,li t = I a7 bt ai ned
crystalb o ebpstRhs AP AL, (R ) g e p g e

(et hyl suldlamgnypireny lfkaet hapantneahydr bipd oz | deh {2181y . (355 .1 KMNNRYE300
MHz, DMBO-dO 8 ppm 2.52 (3 H, s), 4.00 (2 H s), _
2009/ 1312455CT/ ] B2009P058434( S 81 C(11‘3|1t,6(2t4,3r3 :‘3{9.‘75@ 6&% A, 7UgTET3R/ 7. 41

(1 H s), &5 @34d149) et epaddréotacspépti@ss ofe Iy [ Ireadtior,0-CHTF
(et hyl sul f anyl ) phenyl ] met hanam ne hydrochl oride obtained in 5 Step tzs (2.6

g) and tri@idyiieay AEUERtIorg)ci RaEEPF AhGHE of ur @RP YD N Tids

di -t-bytyl digar 13 8 F@),-2550 900 LeNPeL AL & &ni dNerdBegi @gasi &t i rred
at theliéa e'tgg'rr&tel?%?bt%é%%f'oﬁ% %:5 treat egpwith 1IN :hn dr%chél%ri c acid, and
extract ed (u.th etdnpd-3acet SCA-1Bhe BAXHKatOS waBAViab Wi tWsHr Al T

bri ne, anrq ,gri ed over magnesi um sul fate. The sol vent was evaporated under
reduced p re. The obtained residue was dissolved in ethyl acetate (100
m ), and mpohlmraperikenzeing acid (7.15 g, containing water: Wako Pure

Chem cal Industries, Ltd.) was added at roomtenperature., The m xture was
stirred 15 at t@tddme CeFpEPALUre f8r 92/ hJF},le‘.a}ﬂJggTJr%%t%%dWr? I‘F‘Me’
sodi umJy %&ﬁﬁ%ogaﬂ%iw Wt opy11he segan) Cth Y LI duasr Amshedh ad h
saturated brine, and dried over magnesium su fage. The sol vent was

evapor at ed(angler atdducedier eysdopenthéarédedubrwalsl prretrrk e basic silica

gel colu chr onat ogr.aphy .(get hyl : ne=1:1). The obtai ned

resi due U\EEY%OSC@IV%&%ET%Z&E aﬁgﬁ%%J;gﬁ%?E%%%gégN hydr ogen chl ori de- et hyl
acet at e sqlafd @hydddAlornas iadded, Pbarfiiixtntéewasosythizaicdt, 60C for 30
m n, and concentrated under re?uced priss%e to give crg/,gtal S. (The obt ai ned
crystal s @ XEHed aa1de iyl radBtapedogtepogpyRreparations (€.9.,
1-[3-_05950ré>§§f<(r{£?£amﬂo%1,f vlahihervk] BeEhananh pBohyEr gshy@rdgie (2.41 g) as
a solid. I'HNWR (300 MHz, DM5O-d6) 8 ppm 3.30 (3 H, s), 4.17 (2 H, s),
8.01 (2 HimhiJitloms (42)g..8.a0®terolamdgde)etc3d , Hz), 8.55 (3 H, s). 30 (Step
4) 2-Cyano-.2- (3.,4-di chl - 5- 2, 5-di - rapg-2- vy i .68 0),
1-[ 3-chl or%k} 2t bneeq%eﬂ%ssg{]f%gﬁlf%&p eeﬁ%leg%e?%ég%ﬁé% ﬁg yar%%%f%%l?%leg&;%é%'i ned in
Step 3 (2.R=fHusindk pairakgamdearctanat, e ag2s8Rige, wesesstrbided ¢bhathanpt (30
m) at 85C for 24 hr. Th rgﬁion,mxt%ﬁ was , 35 téeated w th 1N sodi um
hydr oxi de ot iR Y- SEF N 9669+ 131245PCT/ JP2009/ 058434

ethyl aget g e.cHdg 1 HOM P12y elgep@s washed with saturated brine, and dried
over magnesium sul fate. "The sol vent was evapor at ed under reduced £Crlessure.

The resi due was Aolity¥dteihdpdsagisc (§i-i-cacyel oBBPERAZERFS mat P SFRYT et hy!
acetate). The 5 abtai.ned resi di ssal ved .| ahgl , sand 4N hydrogen
chl ori de- e??ﬁﬂ)’acné?ta%be&glo %ﬂ%ﬁ%(%% %s) (%é ad SE.HOFrE%Qm' Xture was.

crystal | i zetudraum et hastal -)et kylt izceioat entaibdothespriecgpi t al edmgeyst al s

were collected by filtration,, and recrystalli,zed to give th itle conpound
(0.63 g). adriamgcin etc.), plant—drer%v%d antitumor agen%s (8.&., P

35 vincristine, vindesine, taxol etc.), cisplatin, carboplatin,
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io IHNW (300 MHz, DVMSO-016) 5 ppm3.31 (3 H s), 5.65 (2 H, s), 7.78 (1
H t, J=1.70 Hz), 7.92 (1 H, t, J=1.51 Hz), 8.03 (1 H t, J=1.70 Hz), 8.21
(1 H s),w8.2669/131245,, s), 8.67 (1 H d, J=2.07 Hz), 8.83pC1/IPRoogpssdzL2. 07
Hz), 9.56 (2 H, s). [0188] 15 Exanple 13

5- chl or o- letcdddider etl- ( MEhbyg stid =y |9-Enmrldurddit merivatives such as

di hydr opyri di ne- 3- car boxam de, hydrochloride (Step 1) A m xture of

3- br ono- 5 FHULFEHERe RPN NEPTFBTEEH0D JYS RBBYF T FRet hanet hi ol ate (3. 85 g),
2d2(dba) 3 ((9%2%%,0%%%?@&@05{%@@@ ng) and N, N-dii sopropyl et hyl am ne
(12.9 g) was stirred in toluene {100 m) at 90C for 9 hr. The reaction

m xture was trediedopirganikmhydr ceht e Feumcderiverdl eomperandd Wi - -et hyl
acetate. The organj.c | r . Wi t rine, and dried over
magnesi Am™SUi te.dlﬂ?g%}sig v\é%f%l%/\ggbg%%bo%%%%%%fuﬁge'r reduced pressure.
The resi duemwasgeierftiadoky psllyseacihetrides utm. ghy chetioigraphy (et hyl

acet at e: hexane=1:19). to give 3- fluoro-5-(neth ul f anyl ) benzonitri.le (6.2
g) as a scﬁqlﬁzoﬂk}yﬁl@ﬁn('sgéeﬁ/ﬁi? %fﬁig) %eé%m%%ﬁy(@#n%%e EFES(2 H,
M, 7.23-7.28 (1 it JPrerdds( St aPeR)edRids suspeNstON) pfcdiddy um al uni num
hydride (1.4T g) in tetrahydrofuran (300 m) was added 3-fl uoro-5-

( met hyl sulsttdmyl)ardmeofiacitiors bt G nedrpRubPepta ¢olony)swnplatve ni xture
was stirr t ro r - te ' iU uhfate
10" nyarh: & odheE mkir B s L B B e e o
the inorgani-@, WD-2Q0@tE31248PCTEIPRO69/ 058434 substance was filtered off

t hr ough ce@i te. The filtrate Wﬁs concentrated under reduced kgreissu__,Lrne. The
resi due wals-Hi SSGRARE Ut mBPRRAOFSCAART AR hdr DEeh- QT of | desvhyl dcet at e

sol ution (kBind1) mwree1addedc1Thecnl xpuaetwes crystallized from net hanol - s
ethyl acetate to give 1-[3-fluoro-5- (nethylsul fanyl)phenyl ] nmethanam ne

hydr ochl ori de (A ESFHIORENIRILZBDLINRE, (BAVBO dBFIBS bt 28 FFH, s), 4.01
(2 H s), [rJo]tﬂfr{a]i ]lcéfl?%l%_ngtcéﬁ bﬁcgicigg/’( ni?%8l iéf Hops)218-2d5 (31dbg18) . (Step

3) To a solution o | 'uor o- 5- yl sul fanyl ) phenyl ] met hanam ne
hydr ochl omete dstaianddie ph8trepc2ut4cs8sg) tahdahydeopyhaabiecl 4. 46 g) in

t et rahydr of uran a0 s added di=t-butyl.dic onate ( g) room
t enper at ur@arﬁ?ecﬁ%%clﬂrfes) V\agg‘esf’1 PYSdrSFefﬁﬁcéaﬁ% %I[r)r%le%gtﬁ? ebz?%}g) "4 %af’cf
treated wiridtad iyl eehlianiretaaydagandsexer act editssapehtedyd aciet)ate. The
extract was washed wth saturated brine, and dried 3cl)_%eg gagf [ um sul fate.
The sol ventBaids! By alsorateed Odn48PREdUFERY - pPBssBPe. 3ThHe3 bbt a resi due was

di ssol vgd 18t o aklat e 1209 Mhhg QHQiHb&EEQr98e£IE§néQ&§eﬁféd (13.6 g,

cont ai ni ng water: Wako Pure Chem cal Industries, zo d.) was added at room
t enper at urindikhiengri Setatioer swasicht Bsr EdFat, t hEFsalib-beapér atcestdoin Mhr, and
treated V\,ih‘%)aﬂy ous %di ur@ogxzdragg%g carbonate solution. The organic | ayer
was washed Wi’ h8atdrated brine J8hd dried over magnesi um sul fate. The

sol vent was evapyedEdisun@der.edegeflecphassueeetdhe, r esdifure zwa wasonmire fi ed
by basic silica gel colum _chromat ography cetate: hexane=1l:1). The

. et hyl
obt ai ned rESHRRFYES A% SAVE PR MEEhEnol g{‘?@%ﬁ?g‘?‘céﬂd hﬁ:%%%n .
chlori dg- efdydp.acelat 6 e3Quld-an &hpibkivas, addedeotie, Ntyfedex MBSt J)r r ed
at 60Cfor 1 hr, and concentrated under reduced pressure to give 1-
and the like.
(12) Miscellaneous _
Glycosylation inhibitors (e.g., ALT-711 etc.), nerve
regeneration promoting drugs (e.g., ¥Y-128, VX853, prosaptide
30 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),

35 endothelin receptor antagonists (e.g., ABT-627), monoamine
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30 [3-fluoro-5-(nethylsul fonyl)phenyl ] net hanam ne hydrochl oride (3.76g)as a
sol i d. | H NMR(300 MHz, DMBO-d6) 8 ppm 3.29(3 H,s), 4.18 (2H, s), 7.80
(1H, d, Jwb.28®/13xM57.83(1H,d, J=1.51 Hz), 8.00 (1 H, s) PCT/IP2009/058434

uptake inhibitors (e.g., tramadol), indoleamine uptake
inhibitors (e.g., fluoxetine, paroxetine), narcotic analgesics
(e.g., morphine), GABA receptor agonists (e.g., gabapentin),
GABA uptake inhibitors (e.g., tiagabine), o receptor agonists

5 (e.g., clonidine), local analgesics'(e.g., capsaicin), protein
kinase C inhibitors (e.g., LY-333531), antianxiety drugs (e.g.,
benzodiazepines), phosphodiesterase inhibitors (e.g.,
sildenafil), dopamine receptor agonists (e.g., apomorphine),
dopamine receptor antagonists (e.g., haloperidol), serotonin

10 receptor agonists (e.g., tandospirone citrate, sumatryptan),
serotonin receptor antagonists (e.g., cyproheptadine
hydrochloride, ondansetron), serotonin uptake inhibitors (e.g.,
fluvoxamine maleate, fluoxetine, paroxetine), sleep-inducing
drugs (e.g., triazolam, zolpidem), anticholinergic agents, oy

15 receptor blocking agents (e.g., tamsulosin), muscle relaxants
(e.g., baclofen etc.), potassium channel openers (e.g.,
nicorandil), calcium channel blocking agents (e.g.,
nifedipine), agents for preventing or treating Alzheimer’s
disease (e.g., donepezil, rivastigmine, galanthamine), agents

20 for treating Parkinson’s disease (e.g., L-dopa), agents for
preventing or treating multiple sclerosis (e.g., interferon B-
la), histamine H; receptor inhibitors (e.g., promethazine
hydrochloride), proton pump inhibitors (e.g., lansoprazole,
omeprazole), antithrombotic agents (e.g., aspirin, cilostazol),

25 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]

30 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,

35 darifenacin, tolterodine, temiverine, trospium chloride or a
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8.62(3 H, s). 35 (Step 4) A m xture of

2- cyano | or o- 5-0x0-2,5- WO 2009/ 131245PCT/ J 4
dihydrofﬁWéﬁD%”gF§‘cetan1de (2.04 g), 1-[3-fluoro-5- B%%B%&%%&é&
(nethylsuIfon¥l)phenyg]nethananlne hydrochl ori de obtained in Step 3 g
and pot assiSérh (€39 g PP EE Fﬁééaﬁﬁre@ﬁ&ﬁ@ﬂa@G@em@Vdépbggélﬂﬁv
20 hr. Theh'b%%‘%’i:b@'ﬂn@‘ HUHEGH ¥ER1 e r@?&?&pé/ﬂééla]ﬂ\é R AYBYIL N, de
solution, and extracted wth ethyl acetate. The organic | ayer was washed
with satur étl@GfOBﬁrtﬁehYdﬁdCUlDé@d©veplh@gmnﬁn@ﬁﬁ%:ﬂdofﬁh@,sol vent was
evapor at ed [ p re asic silica
gel colurmtlll ﬁ% ggggggl %§§% ace? 5&@%} ynl ob alnegﬂrgégbue was

di ssol ved mnlmekbdmﬁb tanﬂréﬁbhgﬂcogemn@rﬁhﬁ|1Mkeﬂlpﬁeﬁ&ﬁ@&ﬂ@e solution (3
m ) was added, The m xture was, crystal]jized from nmethanol -et hyl acetate,

and the pr é’éﬁ’ﬁﬁFé(PéHreP?@PéV%r%?e SFH ey T9iHeTad e, Afgpiverine,’
recrystall ized agmgbmot_»msetbklg g@ﬂ@%ﬁ@ré&f 7 é}) A2 4yBNNR 1300 MHz,
DI\/BOd5)8ppm330(3 s), 5.68 (2 H, s), (1HdJ980Hz)
7.79-7.89 mdmoch)lorsdga_ te ’Hercgc)lln% WT(HEW esf)c )8. 681 @daltspn 8.82 (1 H,

s), 9.57 ( 9

5 ohi or o- 1 SFB- AT BPOT85 RTTOTSEl 1Ry by %1 dRiprne ete.) and
d|hydropyrmﬁenéikecaahobanudedhydrochIoride (Step 1) A m xture of

5-chl oro- 2- %HgBRFbenzonitrile (5.0 g) and sodi um net hanet hi ol ate (2.48 g)
was stirred Ndi et hyl formam de (20 m) at 60C for 1 hr. The reaction

25 sol ution was fikeat edcubtbr 1dhbygsRLM Orircatid, ﬂﬁde%éfrcféﬁfét ,ed with ethyl
acetate. The extract was washed with saturated brine, and i ed over

magnesi um PaPrateinFhdesdyaehve wasclvap It TP UhdéR éhPded SR4E968r e t o

5- chl | 7 | H 0 MHz,
%b\éi@ 8 pgin fggggggtcgy %M%ﬂ% b@%g?ylg hﬁ%ééf 43)%9%3 dm@gg%gs 2.27
Hz), 7.57 UDLHO58123722R80RE). M@Et@@lmA,T(ﬁ@-I&msﬁﬂﬁaﬁﬂlatlﬁq—llliﬁél&lm num
hydride (1.41 t et r.ahydr of 300 dded
(et bl sui Fafiy?) BeRs RVEFPLE0 Dptar et i S 7o FEne 02145 e
m xture wag gliihbednat deeomt eopesathres fm- @mm and. e

2009/ 131245PCT/ JP2009/ 058434 ' '
pyrrolopyrimidine derivative such as ZM-253270 etc., a

)

pseudopeptide derivative such as MEN11420 (nepadutant),

20 SCH217048, L-659877, PD-147714 (CAM-2291), MEN10376, S16474
etc., and others such as GR100679, DNK333, GR94800, UK-224671,
MEN10376, MEN10627, or a salt thereof, and the like.

[0171]
For a combined use, the administration time of the

25 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

30 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

35 particularly limited, and the compound of the present invention
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treated with sodiumsulfate 10 hydrate. The m xture was further stirred at
roomtenperature for 1 hr, and the inorganic substance was filtered off

t hrough cwbi2b@/13Thie filtrate was concentrated under redecedPpoessuse. The
residue 5 was dissolved in nethanol, and 4N hydrogen chlori de-ethyl acetate
sol uti on (dfd Mhe vesnaddedntThiewy ovhiyeneas toybeatbmizeded ram

nmet hanol acetate to give . . .

1-[ 5- chl or%‘%xj( r’fan@?‘?’ﬁﬁeﬁﬁl Phet HEh AR R e A (BP9 . 1 H
NNR(BOOI\&EQQL\@VQ_@)8ppm252(3H s), 4.06 (2 H s), /o 7.38-7.50 (2
H m, 7.58 (1 H, Jg2 27 Hz 8.49 (3 H s). (Step 3), To a solution of
1-[ 5- chl orbl>2 a@mwﬁﬂ@nmw eheﬁw]lﬁepﬁaﬁaﬁahé%ya%eh%@|kaﬁé obtained in

Step 2 (5. ﬁﬁg: ( 1 e r (%&ipe S
added di’-t>but ytf car &J} ?gfl%_? %?Q Cg}n bﬂn%é?iﬁ%ﬁr%%%& IYlgiggouﬁr%el
was stirreodr a pltmrmmltt:ﬂmemm@loelfceDnZthe;ceDfeanédthﬁtdnormbrnymrm:hl oric
acid, and xtrac acet at e. .extract wa she vmth

sat ur at ed Br'i%re, ncFJﬂ[Hq'eE@nt?\%)élrs ﬁ§5ﬁE§Fﬁ PPaPi waﬂeﬁél\é\ﬁ

evapor at edo xistera f BEHIC oG &&ﬁs%@h\?ouﬁheoﬁbtﬁenﬁﬁeé@ﬁtdﬂﬁvé\ﬁﬁlcﬁﬁ) @Irsaol ved in

ethyl acetate (200 nml), and mchl oroperbenzoic acid (5.62 g, contai mq}g
water: m%:@iféfﬁaclmcqnwe{trﬂp@sthﬁfeOﬁ fas EHEeHO%‘FO‘@@:aWedW% e

was sti d1eMReIANLE Borch% Bbe, aRdithephed Médh aqueous

sodi um%y?oﬁen car onate so[%rg%l on. ° he o;:ganl C Iayer was washed with 25
sat ur at ed $eparestaind pquente@k;etbynﬂ;@eemmm sdinfatetrFheosorvere, was)

evapor at ed der r educed ssur.e The resi due s_puri.f lica
gel col umm- Jr%%?%%?ﬁhﬁ Wﬁ)ylklalcet 8tfepﬁe>‘<’8ﬁ8 i%?. #hjeﬁ%b{? ﬁ&?&@eo:ff due
was di ssolmes pred@ithanoler(ti®d W) a phdrdblchbydiegencohposideert tiyéracet at e
30 solution (10 M) was added. The m xture was stlrred at 60C for 30 mn,

and concen?atee mé%on}%(gir&geggu@eppgrﬁtfigguglca composition

[ 5- chl of,0- @héf@éf‘,\"v%ﬁéfﬂ rnév)eofﬂ;eryﬂ ]s@efaea@e ngremqeeehlaplgee@aaé— g) as a
solid H NVR (300 (3 sg, 4.15 (2 H, s), 55
7.74 (1 H, a@mlnusﬂeraqiaom mmuez)m p:l aaaegemedsylanmeee (4) Heimultaypous

2~ Cyano- 2- TSt HT 0L B ontd 2 A Boh gty BFaPaA=S 0P Kol amt R 12 %5

1- [ 5- chl oroh&-pfemdtty | istteritiyin) ;aherayIphmtrhaeamuelhydmpobi’owmietlmdarmf\ed in
5 Step 3 ( %gé% and otassm carbonate a}é e stirred, in ethanol
(40 M) at? DreAa FHtapte TofRt f:ﬁ‘fage %cf‘rrLeSP@BOWYﬁoriN sodi um

hydr oxi ghe sd+dd o, wiainch %vrea%e@l \éﬂeblarat@uyegraah@eat By ethyérent
acet ate-tetrahydr of uran. The or gani c | ayer was washed with saturated brine,

and dri ed @¥ekniet rrighissiiantad f dtde. arRéndeveitoRastelupokands ahder

reduced pr e 4 e y Sk | um

chr omat ogrg}'s%é/g%e%#}% acettgjttée) %heﬂgbt '§| ﬁgg gg? ﬁg \E/Lv}a{sfggtgg%lggdé‘l n

net hanol ,  pinerMdcdyidiage catfdarditdene thelreacetatie thel obhoom{Bant )dwag @dded.
The m xture S cr sta,II zed from/5 anol I etate, and the

preci pi tat%cpvg?%? T Jvﬁ?rje C@&Hoéd‘ttel&nggﬁiﬁrleﬁfat ?"’E%,Ch 8 PeRFSStallized to
give thg tidderLeampuivbd el 9oy Idﬂﬂwehaoadwﬁls%@ldﬁ) r8upes 2n8%5 (3 H,
s), 5.56-5. 6(2Hrr)699(1HdJ 88 Hz), 7.73 (1 H, dd, J=8.38,
1.98 Hz), SREIDeEq magnay (B=g-48 adminigtratienyingfhegogdes 95 9o H, ),
8.74 (1 H, 3 1 lg. 1

5-chl or 0- 15 Lﬁ?cgr%ﬁgt Se[n onyﬁggﬁzgﬁ QZPP%IIRSC?LuE%C%lS

di hydr opyrwinpmsﬂtnm bﬁmqjie am;zblrtmehIcomoaell(csnede)JgTorphenyl phosphi ne

2.38 d t t | 30 b 47
Caited, Sandr ar S e e TR STy 6P 5807 n ot ADoRPEy pegesde blaty

(et hyI@ulimy&ﬁ@hpﬂyé] met hanol (2.0 g) was added to the 30 reaction
m xture, and the m xture was stirred at 85C for 8 hr, treated wi th aqueous
sodi um hydr ogen Bef HeWRQIsHINg iteticard &Rer 56TBAURA AfeERYI PBERESREe. The

extract Sh W J o Ratdy At ed Bin ru@nQndEggdc8MBEn§EE¥HrQgénEBSﬁGS'Um

sul f at e. e solvent was evaporated under “reduc pressure
the present invention can be appropriately selected depending

on the administration subject, administration route, diseases

35 and the like.
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35 obtained residue was purified by basic silica gel WO

2009/ 131245PCT/ JP2009/ 058434 chr omat ogr aphy (et hyl acet ate: hexane=

give 4- OBP&W%W@E%@I) 1-chl or o- 2- (nethylsulfonyl)benzeng F@P%§“B$“&VH NNR
(300 MHz, CDC13) 5 ppm3.29 (3 H, s), 4.49 (2 H, s), 7.43-7.72 (2 H m,
8.17 (1 H d, J=RoB7ekizjplsd, (tS‘IeEp:(ﬁ“)te@nts@lﬂJtﬂl'@‘l o@ihpound of the present

2- 5- chl t de (484
4 (br omometRYPTEACR ot by G (A Ry SO G beie, 6he SEESFASAIPREBERR (1.2

g) in DVF ¢30i&k)quesnging rad @le 9l r 20 gHepali@ iBinxt Uhe Wasaahlioned to
cool to roomtenperature, ethyl acetate was ad ed and 't he precipitated

crystal s weFem2@oewl | @c@bd-myLdq [wirkat ket ermd labttaiome @borys Palls taebe
i ssol ved }by 1N sodh un hycl a6, Sl (80, 2n L be, 56 ytion was ext gt od

with ethyl acetate organi ¢ °l ayer was washiéd w fh satdr bri'ne, "and
dried overwhalmesiepasatiate. The sol vent was evaporated under reduced
pressure. 1§§7£ sidue was 15 purified by basic silica gel colum

chr omat ogr fethyl acetate). The obtained yellow solid was dissolved in

net hanol , 4N hydupges ehd ardrdesret iyl aeetieosahwhitoard &h) twas added, and
t he preC|p|tated crystals were collected by filtration, and

recryst al | FOBRILRRCHPY 2 IR t9% Ifél%d?rﬁ?cﬁ%ﬂ AoMRNRE3Ye TEE, DRBERAEIS PPm
3.39(3 ﬁis%he(ﬁgﬂnnaf afbé§gé?iﬁﬁon 1§91%1UQ§SQQny§O%9a%Oa§ Bzd17ed9 (1

H, d, J=8. 8.12 (1 J=2.726 Hz)
lOO wt , preferably from about 0.1 to 50 wt%, further
preferably from about 0.5 to 20 wt%, based on the whole
preparation.

While the content of the additives such as carrier and

15 the like in the combination agent of the present invention
varies depending on the form of a preparation, it is generally
about 1 to 99.99 wt%, preferably about 10 to 90 wt%, based on
the whole preparation.

Similar contents can be employed for individual

20 preparations of the compound of the present invention and the
concomitant drug.

While the dose varies depending on the kind of the
compound of the present invention or a pharmaceutically
acceptable salt thereof, administration route, symptom, age of

25 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 éf the present invention for oral
administration to an adult patient with stress urinary

30 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

35 present invention, dosage form, duration of drug release,
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(1H, s), 8.61 (1H, s),8.63 (1H, d, J=2.26 Hz), 8.83 (1H, d,J=2.26 Hz), 9.49
(2 H's). [0191] 25 Exanple 16

5-chl oro- 1-[ 4-f 1uOr O- 2- (et hyl sul f onyl ) benzY1] - 2-i m no-1, 2-

di hydr opyri di ne- 3- car boxam de hydrochl ori de A m xture of

2-cyano- 2- (3, 4-di chl oro- 5- 0x0- 2, 5- di hydrofuran-2-yl)acetamde (3.0 g),

1-[4-fluoro-2-..30,( sul fo met hanam ne hydrochl orjide (3.67 Q)
and pot assi usébaéarcf;'o%gﬁ‘%ﬂ( 50%§ g lnagg%sl%qlérr}e 9 7 et Aano s(”§(c5l r?is) h%’tna 5C for
24 hr. The nedct monsal xtalk e dugs teblted wew,h pliN sodi time hidedxi dadsol uti on,

and extracted, W t. f aLe. rganic_l ayer. wa shed with
sat ur at ed bra?iﬁnel,nlgﬁggg%%gp%%oVer%ﬁ}g %éb%%&%rgél %%Har?l r\él%%%ﬁ(/e%\‘nfr was
evapor at ed ErderleWOaROOY/0.31 245 REFH T PROD 30 584 34er edusmthdpoéssuee. The

estdue v B0, G hlenias e slem st g sy (bl

and 4N hydr egerindkkeredereigarataoet &t eorsolugtekon (4 m) was added. The

m xture The dose of the combination drug may be set such that it
causes no problems of side effects. The daily dose as the
combination drug varies depending on severity of symptoms, age,

10 sex, weight and sensitivity of the subject to be administered,
time and interval of administration, property, formulation and
kinds of pharmaceutical preparation, kinds of active
ingredients, etc., and is not particularly limited. In the
case of oral administration, a daily dosage in terms of the

15 concomitant drug is generally in the order of about 0.001 to
2000 mg, preferably about 0.01 to 500 mg, and more preferably
about 0.1 to 100 mg, per 1 kg body weight of mammals, which
may be administered once a day or in two to four divided
portions a day.

20 [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

25 staggered administration, the time interval varies depending
on the active ingredients to be administered, a formulation
and an administration route. TFor example, if the combination
drugs are administered first, the compound of the present
invention may be administered 1 minute to 3 days, preferably

30 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

35 compound of the present invention.
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s was crystallized from nethanol -ethyl acetate, and the precipitated
crystals were collected by filtration, and recrystallized to give the title
conmpound Wo0.28®/1g)245 1H NVR(300 MHz, DMSO- d5) 5 ppm 3. 47( 3rHTEGP200%08234 2H, s) ,
7.10 (1H, dd,J=8,71,4.92Hz), 7.51-7.63 (1 H m,7.91(1 H 20 dd, J=8. 33,
2.65 Hz), 8.24(1THe phaBmb3el(iitall, cdmlo®O Htn) ,of e/ bresent invention

has low toxicity and can be used safely. Particularly, since
the Example compounds shown below are superior in the
absorbability by oral administration, they can be

5 advantageously used for oral preparation.

Examples
[0174]

The present invention is explained in detail in the
following by referring to Reference Examples, Examples,

10 Formulation Examples and Experimental Examples. However, the
present invention is not limited to the Examples, and may be
modified without departing from the scope of the invention.

1H-NMR spectrum was measured using AV-400M (400 MHzZ),
AVANCE 300 (300 MHz) and AVANCE II 300 (300 MHz) manufactured

15 by Bruker and using tetramethylsilane as the internal standard,
and all & values were shown by ppm. Unless otherwise specified,
the numerical values shown for mixed solvents are volume
mixing ratios of respective solvents. Unless otherwise
specified, % means weight%. The room temperature (ambient

20 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).

25 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

30 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.

35 s: singlet
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(2H, d,J=1.89Hz),9.64(2 H,s). [ 0192] Exanpl e 17

5-chl oro-1-[ 5-chl oro- 2- (et hyl sul fonyl ) benzyl]-2-imno-1,2- 25

di hydr opywoadbeversBzsar boxanm de hydrochloride (Step 1) A ®CILUB2009/038434

5-chl oro-2-fl uorobenzonitrile (5.83 g) and sodi um et hanet hiol ate (3.47 @)
was stirrett idouklNdi met hyl formam de (50 m) at roomtenperature for 14 hr.
The reaction solution was treated wth 1N hydrochloric acid, and 20
extract ed Wi t | acetate. The extract was washed with saturated brine,
and dried pvefudrmgresi um sul fate. The sol vent was evaporated under reduced
pressure to gl ve 5-chl oro-2- (ethylsulfanyl)benzonitrile (7.4 Qg). 1H
NVR (300 M4 domei®) dguppstl. 36 (3 H, t, J=7.44 Hz), 3.04 (2 25 H, q,
J=7.41 Hz), b%%éSS(lH m, 7.44-7.50 (1 H m, 7.59 (1 H d, J=2.26
Hz) . (St ep 2) suspensi on of lithiumalum numhydride (1.7 g) in

t et r ahydr af:uraaul30Q cbhswastadded a sol ution of

5-chl or 02- e.tg%l scuzi)fanyl)benzonitri | e obtained in Step 1 (7.4 g) in 30

t et rahydr m) at OC. The m xture was stirred at roomtenperature
for 3 hr, cowd;traatedratéd sotbteisth fate 10 hydrate. The m xture was
further stlrred at roomtenperature for 30 mn, and the inorganic substance
was fil ter@dNMBF PHPB%hn‘égfﬁi%% magnRe§i e t(5SRBANEE concent rat ed under
reduce% Jressur e. The residue was di ssolved in nethanol, and 4N WO
2009/ 1 f24 PCT/"JP2009/ 058434 hydrogen chl ori de-ethyl acetate solution (15
n) was addethrerine mxenpie was crystallized from net hanol - et hyl acet ate to

gi veI a [NNR;phI ar o- -_,((%t Qxl@tgf%é nyL %Qh%gyg] ?&ﬁ@?{%ﬁ&%}{gj 3@;’5' Ckgétgagn H a.

J 7.19 Hz), 4.1ucddHlog)lc &c3a- 11561(@ Handh) 2-Jy&2o4 dettdmidtle J:n,mc_ﬂz)

8.50 (3 H s). (Step 3). T | ut 5-chl
(et hyl(sul fV%ffs}%ﬂ) < VF%?etlﬁaﬁl&Sﬁgﬁgoh%chﬁ|%h e BB a0 ﬁ%oa‘if‘ﬁa‘?% U (5. 0
g) and %r'kﬁF&WdﬁrHé"'%o(lﬁtgéng) 58N 6t gL § ahydr ehaeand #3501 68 Jwas adided ng

di -t-butyl "di carbonate (5.5 g) at roomtenperature. The m xture was stirred
at the sarmndesnperaoecdingr 14hérmiteeg apshiiahl onechy @ oEEFoltioc *28Md, and

extracted yuth ethyle acetatg, L0e xirach was ygzhed yeih sal Wt ef ny,

The reaction mixture was poured into 1N hydrochloric acid
containing ice water, methanol was evaporated under reduced

20 pressure, and the mixture was 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 residue was crystallized from ethanol-
diisopropyl ether to give the title compound (3.74 g) as pale-

25 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

30 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

35 Pure Chemical Industries, Ltd.) at 0°C. The mixture was
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15 brine, and dried over magnesi um sul fate. The sol vent was evapor at ed

under reduced pressure. The obtained residue was dissolved in ethyl acetate

(200 m ) ,wandowsciasor oper benzoic acid (12.9 g, contai ni RgTWRLBY/D5MEKKO Pur e

Chem cal Industries, Ltd.) was added at roomtenperature. The m xture was

stirred 2Qtdfrrihe agsamreohetpepatateré ofo? hrhr anghd rieatsstdiithagueees s

sodi um hydr ogen car bonate so] uti on. T@e prgani I%%gr was .washed with
seLTERul e

sat ur at ed 399N, hyAFOdrPRe8250eR2 MR gRRS TIPS ul X PRELSoI-FERE WAS

ul f

evapor at eq,under i edusadupEes8 b £ind Neak@Si e Wase Puid Jricash oy SeaFatesi | i ca
gel colum chromat ography (ethyl 25 acetate: hexane=1:1). The obtai ned

resi due wiedissdulnedvea AERRaRDF ST 1000RT ) rediner A NP IRARYEen EReoFFaESBENYI
acetat e sqlll 1,001 (134, 18s;80086; cIhee N X, WaS: I bty BRErhar 1

hr, and”concentrated under reduced pressure to give
[ 5- chl or o-a2<ftetthy hexbheryk B pheaybi wet hablayl ne-dydrorti-ori de 30 (3.81 g) as

a solid. I'HNVR(300 MHz, DMSO-d6) 8 ppm 1,14 (3 H, t,J=7.19 Hz),3.43 (2H, q,
J=7.19 Hz)ﬁ%.tii]ifl(sélgw,‘f%y?%{gﬁéo?%eH,@;gzs‘? 1 -|(42), 7.95 (2 H,d,)1:8. 71 |(42), |

8.58 (3H §)NMrR (300 MHz, CDCls) & ppm 3.35 (3 H, s), 3.99 (3 H, s),
7.55-7.77 (2 H, m), 8.07 (1 H, d, J=8.48 Hz).

10 (Step 2) To a solution of methyl 5-chloro-2-
(methylsulfonyl)benzoate obtained in Step 1 (2.65 g) in
tetrahydrofuran-ethanol (50 ml+5 ml) was added lithium
borohydride (348 mg) at 0°C. The mixture was stirred at 60°C
for 2 hr, treated with ice, and extracted with ethyl acetate.

15 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 residue was
purified by silica gel column chromatography (ethyl
acetate:hexane=2:1) to give [5-chloro-2-

20 (methylsulfonyl)phenyl]lmethanol (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

25 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

30 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

35 gel chromatography (ethyl acetate:hexane=1:3) to give 2-
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(Step 4) 2-Cyano-2-(3, 4-dichloro-5-0x0-2,5-di hydrofuran-2- 35 yl)acetam de
(1.81 g),._1-[5-chloro-2- WD 2009/ 131245PCT/ JP2009/ 058434
(ethylsuﬂygﬁbﬁyﬁﬁ@ﬁyl]nethananine hydr ochl ori de obtaineHCFﬂP§W%B$%&K2.5 g)
and potassium carbonate (3.19 g) were stirred in ethanol (30 m) at 85C for
24 hr . Thdbreamemethyi xtucbloms- 1T &a¢ ey Wl oy Il9dninmariey difoxiede)sol ut i on,

and extract Wi 1 Xe ol.vent_of _et hy et at e- a of uran. The
organic | ayfg?ma%s@\sg%agg%w&&?ét gr%?%ds b‘%?nb o ‘dr iste'g)tz{)v@r/?{mgﬂesi um
sul fate. The4Sol(vent deas ewapbrate2do@ingey, rediged pressures2 . Tive Hzesi due was

purified b si¢c silica_gel_colum chromatography (ethyl acetate). The
obt ai ned rés:a uc—ﬁwﬁs fa &rgségvfé@ in nmethanol, and 4N hydrogen

chl ori des et(ykpaast at 803ak 4bh 095 (- ahindas- agddathn (e ML (W89 mg)
crystallized from nmet hanol -ethyl acetate, and the precipitated crystals
wer e col | eehéd 2bybrpmengthph) —andh ke yst &g el uld givde bemgeriet | e conpound

1.3 g). 15,1 H.NVR (30Q, MHz de 1,21 (3. H_ t,.J-7.25 03. 51
Ez H, gé, JQI?Féénl\ﬁ/%Pt) ;(Ln58§6p(§ @,gé)?‘g%.%% I—(,g d?l()Jé”’fﬁss@W)r,ed?.a?sHi%)J‘.’ |§—<
dd, J=8.48fof. 88hkz) ,Ti8 Olithitd whs FE8.oAdHE), cB023tblrbomskemBebatiteH,
d, J=2.07 8.65-8,72 (2 H , 9.64 (2 H S).,.2Q [0193 anpl e 18
5. chl or o- 1!2%‘5’% GS?B?E?(HéFhW@%%f o?ﬁ? )*bé%z%ﬁq%ﬁtrﬁ%ﬁ[& frystals were
di hydr opyr icdiinecdzaaphoxamt de: Dyl 0aHeOId#® ined crystals were dissolved
2- Cyano- 2- (3, 4- di chl or o- 5- oxo- 2, 5- di hydr of ur an- 2- %/3, yl )acetam de (3.0 g),
1- [ 5- f | uor 6R22ARREERY FBLFBNYY I BPaery | FRER IR e Sr UHhidroc Bingr ithe (3. 67 g)

and potassi;um,¢apRonake-(pr22: 8 Yerg éﬁ%%%ngﬁggg%rﬁﬁﬁkyé?giﬁ%é féy§§p for

24 hr. The reaction mxture was treated e sof ution,
and extractied wethedt hythasetatate@ooThres orayahidrileay everamnawasisadmni t h
sat ur at ed l%{li ge an driedjrov I _magnesi um stulf%&ﬁ. The .sal vent was

evapor at ed urli SFer’ed eeds(ﬁ) ELureS TheRES &ﬁle ?rpﬁﬁfiﬁcg B{}eﬁﬁg?%'si lica
gel col wsmTebr esstiageaphy Hethyleacet aves hexaine=d Yol Bag wabt ai ned yel | ow
solid was dissolved in nethanol, and 4N hydrogen 35 chl ori de-ethyl acetate
sol uti on (Sh#PrakasragbEd (ehel feetate : WMFNAHI31228PET ) PO 058434 was

crystal | i zed:1fEaMsBRE hapgk- gt byb1 A8t Al Gre@ihdne PlLUPIHLALEGEr VSt al S

were collected by filtration, and recrystallized to give the title conpound
(1.14 g). FHLINWRIESEOhNHZACEMECE d8)l6t ppmEA2dBH, She BoBBenR wWass) 5

505 1), BOIRCTICR eyaes viiyeed; P de byt e rEolGtbi i ami e 10 10

1-[ 4- br osroc3venrihyksdl £ooyl nbenazyd]-Seiofil aaethianvwglivd the title
di hydr opyri di ne- 3- carboxam de hydrochl ori de A sol ution of

2- am no- 5- EHWBPBﬁficé?Bnlﬁ?ﬁ de (373 ng) and _
1- brono- 4- (@rmg@&y'm% ﬁﬂ@dﬁgﬁl&b%l 3 benzeng; ( ]s)0,7d5q.)84' NDM; 5 ,m)

was stirred at 9 for 24 hr. e e was Is allowed to cool 'to'foom
t enper at ur &, 18t hyl Hac@t afel wa8 Belded] - Bhd(% Hb prbcidmtt-dtted loBPstials wer e

col I ected Byohi (i ati an- oTheag0kz) Negl £1 Vet al s #er @ Gasoheedd gy, 1y godi um

25 9.67 (2 H, s).
(0177]
Example 2
5~chloro-2-imino-1-[3-(methylsulfinyl)benzyl]l-1,2-
dihydropyridine-3~carboxamide hydrochloride

30 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

35 overnight at 50°C. The reaction solvent was evaporated under
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solution, and the solution was extracted with ethyl acetate. The organic
| ayer was washed with saturated brine, and dried 20 over nagnesi um sul f ate.

The sol velP 2438 #3por at ed under reduced pressure. The PESIHHENEEHurified

by basic silica gel colum chronat ography (ethyl acetate: hexane=4:1). The
obt ai ned Yettloved apies siase di asotveddid nét mdnolwas4ndAgdr oged theori de- et hyl
acetate solutjon (2 n1%tma§a§dq§qapgn? thg greci itated 25 crystals were
col | ect ed By FHFE rR 7 ons T rderyfstalPrzéed o ¢ite e % "8 Sconpound (310
mg) . | H NVRv3OPa i, ukhdSO- eijuBaPppimeds Al o, 3 thle $psiBub2wh? Harsltidndd (1
H, dd, J=8.29, 2.26 Hz), 7.95 (1 H d, J=8.10 Hz), 8.14 (1 H, d, J=2.26
Hz), 8.21 (it e?}%.#%@*ﬂr (B 1payfous3gogligm Pidfq?xaéeﬁ??é?l?&) ang 5 (2
H s). [p1§?$e§%§“§6§i@@'bicarbonate, and the organic layer was dried
5-chloro-1-[4-flucro-3-(nethylsul fonyl)benzyl] - g—l m no-1, 2-

di hydr opyr pd¢nes S Eam boxkidtte. hyleoshlorhtdewds ¢Brpprafedruphenyfehasgthi ne

(321 5) ves.syspendad.J 0. M0,2009/ 134245PCK) JP2R09] 05043, acsion ifihe (0

m), brom ") was e mxture was stirre

[ 4- Fl uor O-8hr&rﬁ@&$§iﬁM%OW¢ﬁﬁhWﬂa%:h@m|n§%2.:5—931:(¥\ﬁs auddﬁd to the .
reaction m.xture,.  and the mxture was stirr.e 8 or 2 r,.5 eate
Eh ORI TR SN, A Toa SolBiton) B ae: 40088 Wt FhEr hyl
acet at e;p ThBt £XhE@CHe RSy WeSNEth tihes diidiatrd skeidneryand1dr ivedeover
anhydr ous magnesi um sul fate. The sol vent was evaporated under reduced

pressure. Thblebted ned Fekirhicl s P\ ifecayshplBagee §p| pégegehej bitle
chr omat ogr h te: hexane=1:1) to give 4-

(br ononet h?%g%&ﬁ ug%%@gﬁ%ﬁet hyl sul fonyl ) benzene (1.64 g). H, s), 4.49
(2H, s), Iﬁﬁmammmlﬁd@prﬁ@pﬂﬂ(ﬁ76 (3 H, s), 5.66 (2 H, s),

7.40 (1 H, d, J=7.7 Hz), 7.52-7.79 (3 H, m), 8.21 (1 H, br.
15 s.), 8.68 (2 H, br. s.), 8.84 (1 H, br. s.), 9.52 (2 H, br.
S.).
[0178]
Example 3
5-chloro-1-[3-chloro-4-(methylsulfonyl)benzyl]-2-imino-1,2-
20 dihydropyridine-3-carboxamide hydrochloride
A solution of 2-amino-5-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,
25 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
30 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

35 recrystallized to give the title compound (65 mg).
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7.19-7.31(1H M, 7.62-7.74(1H, nm), 7.99 (1 H dd, J=6.50, 2.35 Hz). 15 (Step
2) A solution of 2-am no-5-chloronicotinam de (685 ng) and

4- (br omonEPRNY 34248 yor o- 2- (et hyl 5ul f onyl ) benzene obt aPREIPFYYER84H 1 (1.6
g) in DM (10 M) was stirred at 90C for 24 hr. The m xture was allowed to
cool to rooin NMRpEIEl iy, mMMItarnk) anderethy?s acetBt es)were addded H,ard ,t he

precipitated,20,¢rystals |l ected by filtration., The obt.aine
crystals V\/Zr'é%di(gs%[ v(gij’ i )ﬁeﬁ ggd%lbnﬁg’hy%_&o'x'jdgfzgdl u81(:)'i%éln,(qar£1{d fiher“%gl'lzjtgi on
was extractied, wst b2ethyH, age} ag e58The7 Drgar,Cc l)gy &. sgas Iwashed w=th32
saturated brine nd gri ed over magnesium sul fate. The sol vent was

evapor at edHEr)}deP'gédl(J eldr p?éssure. 25 The residue was purified by basic
silica ggel (gehggm chromat ography (ethyl acetate: hexane=4:1). The obtai ned
yel l ow solid was di ssol ved in nmethanol, 4N hydrogen chl oride-ethyl 30
acet ate soFgemBAS(2 nl) was added, and the precipitated crystals were

o). 1 H NVRCSO0 RRE 2 DRBE 067 8 B S T el ey 2 61T 6s (1hh
m, 7.67-7diByftopyridine-3~carboxamide hydrochloride
(Step 1) To a 40% methylamine methanol solution (5 ml) was

10 added 3-cyanobenzenesulfonyl chloride (0.88 g) at 0°C, and the
mixture was stirred at room temperature for 2 hr. The solvent
was evaporated under reduced pressure, saturated brine was
added, and the mixture was extracted with ethyl acetate. The
solvent was evaporated under reduced pressure. 10% Palladium

15 carbon powder (0.46 g) was added to a solution (10 ml) of the
residue in ethanol, and the mixture was stirred overnight
under a hydrogen atmosphere (1 atm). The solution was filtered
through celite. The solvent was evaporated under reduced
pressure. The residue was purified by basic silica gel column

20 chromatography (ethyl acetate) to give 3-(aminomethyl)-N-
methylbenzenesulfonamide (0.38 g) 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).

25 (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.

30 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

35 precipitated crystals were collected by filtration, and
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7.98 (1H, dd, J=6.44, 2.27Hz), 8.21 (1H s),8.64 (2 H d, J=2.27

8.85 (1H, d,J=2.27 Hz), 9.53 (2Hs).
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recrystallized to give the title compound (76 mg).

'H NMR (300 MHz, DMSO-dg) & ppm 2.42 (3 H, d, J=5.3 Hz), 5.68
(2 H, br. s.), 7.50 (1 H, d, J=7.2 Hz), 7.54-7.71 (2 H, m),
7.71-7.85 (2 H, m), 8.21 (1H, br. s.), 8.70 (2 H, br. s.),
8.86 (1 H, br. s.), 9.53 (2 H, br. s.).

[0180]

Example 5
5—chloro—2—imino—l—[3—(dimethylsulfamoyl)benzyl]—1,2*
dihydropyridiné—3—carboxamide hydrochloride

(Step 1) To a 2M dimethylamine methanol solution (3.7 ml) was
added 3-cyanobenzenesulfonyl chloride (1.5 g) at 0°C, and the
mixture was stirred at room temperature for 2 hr. The solvent
was evaporated under reduced pressure, saturated brine was
added, and the mixture was extracted with ethyl acetate. The
solvent was evaporated under reduced pressure. 10% Palladium
carbon powder (0.79 g) was added to a solution (10 ml) of the
residue in ethanol, and the mixture was stirred overnight
under a hydrogen atmosphere (1 atm). The solution was filtered
through celite. The solvent was evaporated under reduced
pressure. The residue was purified by basic silica gel column
chromatography (ethyl acetate) to give 3= (aminomethyl) -N, N-
dimethylbenzenesul fonamide (1.0 g) as a colorless oil.

'H NMR (300 MHz, CDCls) & 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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precipitated crystals were collected by filtration, and
recrysfallized to give the title compound (306 mg).
4 NMR (300 MHz, DMSO-dg) & ppm 2.61 (6 H, s), 5.70 (2 H, s),
7.56 (1 H, d, J=7.7 Hz), 7.63-7.78 (2 H, m), 7.83 (1 H, br.
s.), 8.21 (1 H, br. s.), 8.67 (2 H, d, J=2.1 Hz), 8.89 (1 H, d,
J=2.3 Hz), 9.55 (2 H, br. s.).
[0181] |
Example 6
1-[3-bromo-4- (methylsulfonyl)benzyl]-5-chloro-2-imino-1,2-
dihydropyridine-3~carboxamide hydrochloride

A solution of 2-amino-5-chloronicotinamide (300 mg) and
2-bromo-4- (bromomethyl) -1- (methylsulfonyl)benzene (860 mg) in
DMF (5 ml) was stirred at 100°C for 6 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—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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WD 2009/ 131245PCT/ JP2009/ 058434 Exanpl e 21

5-chl oro-1-15-chl oro-2-[ (1- net hyl et hyl ) sul f onyl ] benzyl) - 2-

i m no- 1, 20i2heud3opgr i di ne- 3- car boxam de hydrochl ori de ( 8ceppiop/dssasaxt ur e of
5-chl oro- 2-fl uorobenzonitrile (6.0 g) and sodi um propane-2-thiolate (4.16
g) was sti MgedinnNNYNEinkhbyh§ofoambde dead 3ddd 2t (brommmreemRe)ayure for 18

hr. The re ol.ut| nwa tre ed with 1IN hydrochloric acid, and
extract ed %%ﬁﬁget y I tgifﬁ?% f Gfrr?a%}emfe?sz%\é%ed aeéc@@esmertyrw RS

aqueous soetmﬁkéadé@gﬁoo@t&fmn@t €150l %é%&@u%‘d@@téﬂ% Jan

dried over 3nesr um sul fate. The sol vent was evapor at under re uce
pressure t§oglvESBReERATBF®: 22yl neeeliata a9 @ﬂdeéﬂnyla}'l@eﬁh@m trile (7.26

e e

suspensi onobtarn@ﬁu ey at &h$ nuerdydissel el 56 gN isodtietr amddbaﬁuéan (250 m)

was added on hl 1- net hyl et hyl ) sul benzonrtrrle

obt ai ned |% Jc’lcl&li a]r?éS g§ %Ilf‘fejt‘%rg @F%ﬁréﬁt(e% ;‘ € 2FRE2APxt ure
was stirrethat or@amié elpes Aty € rraﬁhe?d hthkﬁ%@th&%%te@db%hQ sadium- 204

sul fate 10 hydrate. The mixture was further stirred at room tenperature for

30 nin, an8'Fhe P YEAr cSetiRtancEhfa§otvEnEr vas b TaRerdiRth wedét e. The
filtrat d
i Itrat e Wasdeess entssd ek Undels &%%%EQ RLES H_r[_‘.%fl%- 3 I%er?é(%@ r#&?fmés nggrd"e

i n met hanol, 4N hydrogen chl oride-ethyl acet te SO
25 and thecebmmlermhlvvasaiem:amm@t e@bmndemdeedmeeﬂeaeeeser e—~die,lobt ai ned

lid sol d thyl tate t
RN St R S L A E e Th e A
126 55 ko) dw%ﬁvﬂ 9 mész'“ﬁ'(3‘”"W'“”‘“g@%"‘sﬁma’”a?pﬁ%h%‘l§%c§?a‘ﬁé ﬂ;

S
7.54-7. 60 %af’rr Pl @ 75517%5(%{241 ezmeetﬂresyaS(eréete}l%e@
sol uti oy ofrdm [Iﬁeemrwpé’tr{ - aé@earwé eédrygz)xﬁéﬂﬁr@@y r@%ﬁ@,{&g gﬂ

hydr ochl orffde obtained in Step 2 (6.3 g) and triet am ne
t et r ahydr offURBR (200 MHE, wa¥SQdden Edrpptm Buyl (@i dar b(onaBe42V\Qa H, s),

2009/ 131245RGT/ 29094 0584 34y gf 2 9t roo errpzeréﬂf 1{\]{e ?%%l% %,1 ZEaslwas

stirred at the sane tenperatur trea dvvl*t

acid, and %x@"raftzted 8M(15r’r8etﬂﬁrl BaGietarte 8T5e éxt Hacd, \Ae-slmmehreii) W g hso

sat ur at ed |I_pe %r%\g/ rragnesr um sul fate. The sol vent s was
evapor at ed under® re d siPe. The obtained residue was dissolved in
et hyl amet p3183]250 rr1) and m chl oroperbenzoic acid (14.2 g, containing
water: Wako Pure Chemi cal Industries, Ltd.) was added at room tenperature.
The mxturFeXEWﬁ%lestg’i rred at the sane tenperature for 14 hr and io treat ed

with aqueatisisedigupydreaan (earhangt e, shutofe, The, . o am@] i sol vent

washed with saturated bri ne, ed ove gnesi U
was evaporcbltlédﬂnmd’eridrlemr@ed:agb@s@mnde Thdroesidoedaas purr fied by basic

silica geI |L.u ra acet a e hexane=2: 3). The obt ai ned
s resi duescvrcrfaé gns Ive& (1% ﬁ% 8%ﬁ iféomeﬁ_l? ahd 4N hydr ogen

chl ori de- emmﬂhyaeeﬂaeeysomehgnm&hahmme aedeskn e 4 xgreroe eSRiirred
at 60C for and concentrated under reduced pressure. The residue was

crystal li ztgd'eftrhéfﬂ'rai‘?épﬁar{ -dPi %prlapijﬁte@lﬁ)é@r@%u@ﬂ/e 209 snlohlwsrso-ezldqdl- zo

et hyl ot g}d%;ﬂ-‘-'ghg@%}' }faee%bha%ehqrr@rrg@ SqMVEE PR A Qe THMR (309

H s), 7_¢gx@yrﬁ wad, sgigrsd apg. theHeyme temperature for 6 hr, treated
with 1IN hydrochloric acid, and extracted with ethyl acetate.

30 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

35 temperature. The mixture_was stirred at the same temperature
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7.93 (1 H d, J=8.67 Hz), 7.97-8.02 (1 H m, 8.59 (3 H s). (Step 4)

2- Cyano- 2- (3, 4-di chl or o- 5- oxo- 2, 5-di hydr of uran-2- 25 yl)acetam de (2.07 g),
1- {5- chl owo-2809/131245et hyl et hyl ) sul f onyl ] phenyl | met hananipo®/Jryde/esshsor i de
obtained in Step 3 (3.0 g) and potassium carbonate (3.65 g) were stirred in
et hanol (50pmiD4 dtr, 850d dire2d elar witheageactis0Bodi wh Ungd neget reatieshadd h 1IN

sodi um hydr i,de _sol ption, and 30 extracted et hyl acetate. The organic
| ayer was vv?suntéé) Vii tﬁhgaiﬁuﬁgﬁ?éa g?fi’%re Wehd’ Vyl?gég SPHgHEdiegmosdreat e.

The solvenﬁumaﬁuexapﬁkﬁi@@g@@@Qmmrgdm&@depreﬁﬁyrébléaﬁiIW%% dyepwastRyrified
by basic silica ge|l colum chronmatography 5 et hyl acetate: hexane 4:1). The
obt ai ned rB¥iIHuE SRS PEEEFEES-n B s ,wagth P U fiyagt dyedpasic

chl or de- o pegate 5okt onnao W, 2009L 10 2ASPCTLIPAONS 050434 ) ves

added. The m xture was crystallize t he
preci pi t atléer ohyfstigles weséduel West édst)gl*#editlatmmhamm rmmylst,alzm zed to

the t 1. 300 1.23 (6
I e ] e (Tt S W NG et el S R N
Hz), 7.78 dnl H,heddhlxiﬂ&e527as2s@31rﬁéai ai? 88d ]fdi‘v 1d )= %n@:”cﬁﬁkengrgﬁe(ﬂl H,
). 8.60 (1 8,12 (2 H 5 967(2Hs£[£«')]|t) Exanpl e 32
5- chl or o- ‘F{;r( CSQI PERYEPLS. het BYTBeRsydtads i nilke. pogained crystals
di hydr opykicdienera3near m%ﬁm%th%@rgﬁmf?rw gL ep- E—E%]— usre of

2-fl uoro-5-met hyl benzonitril and SOdI um et hanet oI ate (4.9 g) was
stirred infmgtRylsud fenyat ﬁiﬁﬁﬁ&iﬂﬂrﬂﬁtﬂ@n%@mm hy et oclolovm tdEpEt it fear &3 hr.
The reactiQn;golution was treated with 1IN hydrochloric acid, and extracted
with ethyl acetate. The extract was washed with saturated br | ne, and dried
over magnési uMRSI(JBd)atMHthWWG/&nB eyaporated gndes, sedurced pessure

t 2- | f - thylb t I 8.57 IH'N 300
Wi CocLd 8 pamtt. 307 (3 H0 {1 Herids oy, g (B UHE) )T 64 OF (2 M
J=7.41 jkiz)7,. 88. 28- 7,38, (3-8L10)Hz7 42: 524§3(f1 "é m. (Step 2) To a
suspensi on of [i t hi um al um num hydrl 25 in tetrahydrofuran (300

n) was addé§PaZdolufiyerook—23, ée@hw%@xmﬁyqso&,@tdmmmammz—e
obt ai ned lyrj_ §E%Eaf'nlﬁj§ §§ gb g?é ?t g%}(%&%;ijr?n (30 M) at 0OC. The m xture
o r

was stirréd'at room tenperat and treated with sodium sul fate
10 hydr at dmeThy lsitfonglieabehyt i hethstamies }ajdﬂmmﬁadeerﬁhﬁraahlyde ifor 30

m n, and tshe Hiorgaplc substance was filtere of thr h celite. The
filtrate wasPcondantr 8t edRUndRF 27 EHIR P PIYE r@uét\fésreﬂit 480l ved

i n et haneknhaand 4Nohyds ogengedt ard deyethy! @ﬁét%§c§9+1&'trhﬂ&&ﬂé Jid vas

added. The m xture was_crystallized from net hanol - et 35 acetate, and
recryst al Fr£édefr T8t AEndPAamn shyfept detsrekutipon, 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
25 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
30 filtration, and recrystalliZed to give the title compound
(1.26 q).
'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),
35 8.67-8.79 (2 H, m), 9.63 (2 H, s). '
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WO 2009/ 131245PCT/ JP2009/ 058434 gi ve

1-[ 2- (et hyl sul fanyl) - 5- nmet hyl phenyl ] net hanam ne hydrochloride (8.02 g). 111
NVR (300 WbizpoodsB@sd6) 8 ppm 1.19 (3 H, t, J=7.35 Hz), PC3UP2009/(B4¥, s),
2.91 (2 H q, J=7.28 Hz), 4.10 (2 H, s), 7.21 (1 H 5 dd, J=7.91, 1.32 Hz),
7.37 (1 H[ogpB4al17.41 (1 H d, J=7.91 Hz), 8.47 (3 H s). (Step 3) To a
solution of 1- iz- éet hyl sul fanyl) - 5- net hyl phenyl ] met hanam ne hydrochl ori de
obt ai ned £fa8Pef 2 (6.0 g) and triethylanmne (5.58 g) in tetrahydrofuran

(150 m) \ga%higrgdgegmghoL1bp@ykméiu@§ampln@5®]( -2 g) at room tenperature.
The m xture was stirred at the sanme tenperature for 13 hr, treated with 1N

hydr ochl or( M:léd;uéroaﬁuhﬁid paeeEH] V\h%‘@thﬁﬂr%&]ﬁ@eﬁé%ﬁq@&ldﬁas washed
W th sat uratd e% g and dried over magnesi um sul fate. The sol vent was
evaporafe(%l1 ander re tced is pressure. The obtai ned resi due was di ssolved in
et hyl acet@tep( 250An1n).xtand nfcmf)hm@m-tfeﬂ(zbmcflammbn(eltﬂlyﬂ pencontairdlag

wat er: Wako Pure tr| added at ture.

The mi xt urld Ongd §f%r Fe ll'ffl Pﬁ %%% jf%#ﬁ)te?a ﬁg Véa%rStl% %]dt ?nggég with
aqueous sofijy % %69asﬂla@r@9@a&§ 20 s@daet i7e: iﬁh%rOFQ@HéCrééﬁﬁﬁoﬂNaS mashed
W th saturate rine, and dried over magnesium sul fate, The sol vem;cés

evapor at edodwdaeny é’é@cééeéﬁéﬁlsm’%’éh RN YEEPehAL TS FHdf i B silica
gel col ymy, gs%rm 99 éB'E % h%&;k% ALl hexanezhel) suEQ%s@%ewedlmSI due

was di $Sol'Ve ano 4N 25 hydrogen chloride-éeth
acet at e s@lqutcions (sbﬁillmtn) hyahfoag@ded:ar‘bbeahﬁxtsml@tmg enidr seduzetedcordnel

h d trated und duced q
rystal s e Serod it RogPRT T CcBRAE et b g0 SE [ ot hol SUPPaRS I e
met hyl pherﬂﬁidéietrfé@lﬂ@@dnpréﬁdﬁ@@hter gﬂee(z1~ Ghe gy 1 801 f4h VR -800 |sz

DVSO- d6) 8ppm1 12 (3 30341(2 H m,
4.35 (2 H, fst)lflwﬂog@merhﬂi Henégsl*iéli-ﬁ) 777%49>(13?4as%éll7d 84 (1 H d,

J=8.10 k) ) (,Ssep,4) 7.37 (1 H,

2- q/an& 2- BQ%ﬂdl cﬁ?gi‘rd%é's %?(%l ? @Pﬁ“ gir o%ur 25‘5 acet ani de (2 350),
1- [ 2- (et hyd=sul4Somizd ), - 5~74V®12609ﬁ9131@ﬂ%P@'/ Jb2@b9ﬁ@>584@482 (1 H,

nmet hyl pheny].] methanam_ne_ hydraoc¢hl orid n ( 9)g1a

pot assi um gc%';lgreé)o?gt g,a(&l T5° Wer£el sItE| ?r@g{% %%%&?%&ﬁ% : 850%?or 20
hr. The reactieytrafiysirdfaraas (RE6anedl was had&béo@ﬁ-(me’d:ﬁyydl@xlﬁmnsldl-lﬁﬂ on, and
extracted with a mxed 5 solvent of ethyl acetate- tetrahi/d

r of n. Th
organi c Ia(y*é?lﬁ%@r\%@ﬁ@d’l\)\ﬁbﬁﬁ@aﬂﬁFéﬁ-@dO}BF?h]éedah’a drFRd 0\(/£r g s (ﬁbrﬂ

sul fate, The solMenl Was avaporat ad vpder téagucetups essHr® hilherddesi due was
purifi éd by basic silica gel colum chromatography (ethyl °

acet at e: hexegrsrt 3)LthTlvoddrasnédate ﬂ@shiﬂﬂéa%s an sW%eW?W%%anol and
4N hydrogen Chc A6 &t Q&'lt%%%ﬁ%ﬁfs%% éélfqéé V\%éacﬂqqra{@ew@sxture

was cryst al 112645 o net hanol yl ace the precipitated crystals
wer e col | esdregerinyrafidd rnaidean ,realndedepryssatél. zethe orgddig hast idilissodggpound

(0.559). i§”$ggﬁg%% 004NH%ydroge%6%h§o%Bgé e%gyl acetate solution (15
25 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),
30 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

35 temperature. The mixture was stirred at the same temperature
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(3H, t, J=7.25 Hz), 2.36 (3 H,s), 3.46 (2 Hq, J=7.22 Hz), 5.78 (2 H s),

6.84 (1H

10

15

20

25

30

35

s), 7.49 (1H, d, J=8.10 Hz), 7.89 (1H, d, J=7.91

WO 2009/131245 PCT/JP2009/058434

for 12 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 (200 ml), and m-chloroperbenzoic
acid (10.2 g, containing water: Wako Pure Chemical Industries,
Ltd.) was added at room temperature. The mixture was stirred
at the same temperature for 3 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
acetate:hexane=1:1). The obtained residue was dissolved in
methanol (100 ml), 4N hydrogen chloride-ethyl acetate solution
(10 ml) was added, and 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—[2—(methylsulfonyl)-5—(trifluoromethyl)phenyl]methanamine
hydrochloride (2.96 g) as a solid.

'H NMR (300 MHz, DMSO-ds) & ppm 3.42 (3 H, s), 4.53 (2 H, 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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Hz), 8.25 (1 Hs), 8.59 (1H d, J=2.07 Hz), 8.70 (1 H's), 8.72 (1H, s), 9.61
(2 H s). 20 [0198] Exanple 23 5-chloro-2-imno-1-[2-(methylsul fonyl)-5-
(trifluorwoabévorsylbenzyl] - 1, 2- di hydropyri di ne- 3- car boxarcaarienssasd or i de
25 (Step 1) A mixture of 2-fluoro-5- (trifluoronethoxy)benzonitrile (6.55
g) and sodfdAtmethanet Andl atery2radbl iPedaso stiivid athd miN1N- dicamblykf ermani de
(50 m) at_roomtenperature for 3 hr. The reaction solution was treated
with 1IN hyggbchl oric acid, and extracted with 30 ethyl acetate. The extract

was hed*mi S | Mgeeq, angl sl e gye g s;i mesul Hate. The
\évgisvent vva§ bf/l\i{iR ?ja%%ggﬁdgbd reéliﬁ?ed ﬁ%egu@é. (BAr%’oI%gt [ gn 92f (tzhﬁél’oﬁl{él ned
residue in tg?rZﬁyfélr of Ur af- 120( W, alfded %t 1004 &za,s8spéngiloH, 08) ,

l'i thi umal gngnu hgr'ge4§; ’irg.t@trh rof ura 50 m) . e,
mi xture ﬁas s?i ?}e%l adti r%om?tgrrfgge)rature f(glr)ﬁg %lr’, J:%d&%m%z)' 8.9 T8
2009/ 131248PCT+3P20092D68A3# (2 H, s).

[0185]
Example 10
1—[5—bromo—2—(methylsulfonyl)benzyl]—5-chloro—2—imino—1,2—
20 dihydropyridine-3-carboxamide hydrochloride
(Step 1) 5-Bromo-2-fluorobenzaldehyde (15.4 g) and sodium
methanethiolate (5.85 g) were stirred in N,N-dimethylformamide
(30 ml) at 60°C for 30 min. The reaction solution was treated
with 1IN hydrochloric acid, and extracted with ethyl acetate.
15 The extract was washed successively with aqueous sodium
hydrogen carbonate solution and saturated brine, and dried
over magnesium sulfate. The solvent was evaporated under
reduced pressure. The residue was crystallized from ethyl
acetate~hexane to give S-bromo-2- (methylsulfanyl)benzaldehyde
20 (11.1 g).
'H NMR (300 MHz, CDCls) & 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
25 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
30 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),
35 7.90 (1 H, d, J=2.27 Hz), 8.46 (1 H, s).
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treated with sodiumsulfate 10 hydrate. The m xture was further stirred at
roomtenperature for 30 mn, and the inorganic substance was filtered off
t hrough cwbi2b@/13The filtrate was concentrated under redecedrpioessuyse. The
residue s was dissolved in nethanol, and 4N hydrogen chlori de-ethyl acetate
solution (Htep )3)\Wwas addedutibe ofxbtbeomas2€erystallized from

nmet hanol - et hyl acetate to give_1-]2- . . .

(et hyl sul sy Eanyd) G@PGﬁ%éﬁ%XQ?pﬂ‘eﬁ‘t?ﬁl%?%%rﬁkﬁ%aw othISHRé (4. 3
g). 10 1111NWVR (g?aOQnMﬂétr@t{E@rd%ranprom@ =P) (Badl a@de&l 10 (2 H s),
734746(1Hn) 7 m 0 (3 H, Step2)Toa

sol ution d?fet]t:é[fwd(rm,ftmlns*@pffaﬁ?l) 183. %tmlﬂu&rb@ftet%w i
hydr ochl orld bt aj.ned 1 Step. 1 an y. n r&% )

t et r ahydr &fur ﬁ ah'(e_tgbl YT e €= %’csf %%5’ b% %}%aér %E)Qn’ateae E%JUpBa%e)d
room t enperiafiuriece, Thewdrlxt yelreablsticr edlat 2@@ shneva e rgddeat ur 8hieor 3 hr,
treated with 1IN hydrochloric aci extracted wth ethyl etate. The
extract waslXigsifed'as o 1<ae6y a‘ﬂ:eabfﬁl&e‘f b draneld ed'\]?é’ﬁ ﬁé‘gieuf’ﬁa%l f ate.

The sol venigyas 20 @napaikated untdes sasheeth Prassayss fayexobml nedirestidue
was di ssolved in ethyl acetate (150 gt%' and m chl oroper benzoic acid (8.88
2!

g, contai Mg iat eodiik dyPrceidreAPERF L PRAUIRE| 85T ¢EERT W) RfdBd- at room
tenper afure. . he m )ﬂagr gxgggcﬁt LLed aled ﬁ?r@aﬁﬂ%@twl%ef onny hr, and

treate vvlaﬁt aqueous um ydr ogen carbonate sol ution. The organic
| ayer was dwmishiecdwin mesmesiatredubrfahe, dhite &@bwrm/masmmmmeﬁuﬂlﬁ'@tee

The sol vent s evapor ated under reduce r ure, i s purified
by basic st%%%ﬁoge‘t N el ity cﬁESnﬁ?B@t Cﬁyp?sejt 3 Waacset aJtss slev%ge\{)q ’ The
obt ai ned nesikh VasiNdirsselwes ch13@igetbangl £86tate, sehat A hyds cng]e)n

chl ori de- et hyl acetate solution (10 m) was added. The glxtu was stirred
at 60C forwas rddashd aashédst PRtedNGAJBFSFERLERHES pFRS sT? WY 1-

2 t hyl 5 h d
[ (rre J)an@ttagsol a(rtc{htaﬁtl\'}%e?o&%thouhmeaxttge% eaa%lm«ag %p@gg@%@; e

4 48 (2 H2s9methwsm0©/nmtm&mmznegﬂ%a%hydrqqh arigle d{7 J&D. 99 Hz),
2 Oyano- 2. F3 MRS (GHPOME LS. BY50296, i Ket B GrarS2E "y F) hoke &R b 71,9 1)

1-[ 2- (et hy) sl (f]pl‘]-y,l)d-S-J=(8t rigf [HtQr, 0meshoXY) Hhedyl ] oe8 hadant nz6 hyy ochl ori de
obtained in Ste_P 5 g) .and pota 5| um car bonate (2.83 g) were stirred in
et hanol (37) @ﬁ‘) at® S@CHf'mm 248047 TRellre§étion mixture was treated with 1IN

sodi um hydroxd.de; sodditd a1 andrextes actedpwhlhh-ethyl acetate. The organic
| ayer was washed vvlth saturated /o brine, and dried over magnesium sul fate.

The sol ventmatetsyleszalmmlé@hmxyéﬂ mesdasenipeebydrechTasi desolltringd Hurifi ed

by basic s I| (eyh et at =4¢1)an The
obt ai ned ré’e5|%ue ﬁ/as dlglsjsonve ttﬁ%tlﬁglrgt}é ?gnzaﬁfh%@r%@gﬁg@ﬁ ori e et hyl
acetate sol180 afil ( 4vdss ardd)edN&S.—ad(tbetdlehtecambbuaEewa% 62ysl adt i zeonfrom

met hanol - et hyl acetate, and th reci ted were col | ect ed by
filtration-CHRREF SErS st APFi Eléd Sgi'e éft? %Fﬁ)cﬁﬁ%e (EEEHEH R

(300 M4z, @isq'tgﬁer PR A iR Hats), én&GeQZrbﬂctéd w2@h7e’9k6yj(1 H d,
J=2.07 Hz), 7.70 (l H d, J=9.42 Hz), 8.21 (1 H d, J=8.67 Hz 8.24 (l H,

s), 8.69 (Fetaty, @hese@ﬂ_zrectsyasmqabfd SER@RpFEvely with 1

5-chloro gwy s I r n 2- ngs1 42

di hydropyrlkll)%‘gr - 3-Cca oicg%?(]ﬁa)q? F&%ﬁlg%ral y%@t’e%m{)aﬁ eranax(tjurje of

2- br ono- 5-thdgros @hﬁmzsurﬂlﬂaﬂd £ (J?ﬁeOsglvesbdwalm evapoet hed | atde 2 Buapd

Pd2(dba) 3 114 145 and N, N.dii p) Iet ann 6 46

g) was Sti ?%%SHI toI %%fég‘ ﬁtf”g%dgﬁd”?%rdbssﬁ?fﬁ%[g ﬂ%&troagceen at

at mosphgr e(289 nlhe, rae@&tmmhtrﬂﬁepérx%emelt:r gatied (wath N b&sﬂt@tﬂ'ﬂil@gl c acid,
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,

35 and dried over magnesium sulfate. The solvent was evaporated
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and extracted with ethyl acetate. The organic |ayer was washed with

saturate rine, d dried over nmagnesium sul fate. The

evapor at Ce{MB&h@Z?lﬁgduced pressure. The residue was puri ?8@&?%9@?@? ca gel
col um chr omat ogr aphy (ethyl 35 acet ate: hexane=1:19) to give

2- (et hyl sultraley] peguceWr2609/ 181 248 RCHIHZDGY rEB0 234 1fliadr Behashrt ril e

(1 81 g) a i 3 . 19
T B B e R et R A e T

. 7.70 (1 H’henbbtalfodepegidi[e Basudpensivoad ofin Imdthammlal (lemmrh)hyetN de

(0.45 g) in tetrahyd furan 00, m s added 2-(e Ifa

f | uor obenz SWIH-PEER 8538?h§3‘§%h¥& ?&?ﬁwﬁ?i§?ﬁuE&°QK§ﬂ¥ﬁgﬂ

stirred gt gnqowteem%a&ar@aéogti%@éd A0 d e ed Wik gadi eahéghfc@a@eéo

hydrate. The mixture was stirred at /o roomte erature for mn, and the

i nor gani ¢ $UlsSrafeduras Preecersd B9 f IR dughs $-teTh’Fh@bﬂ3ﬁFLPf3§t eryigsals

concentr at n d u S Ve ]§%?_ >d i n net hanol ,

4N hydrogeﬁgg%lg%%géaegﬁgﬁ ggg?%téggg %%f%ﬁ %gH%fyamas added, and the

sol vent was n@@h@éﬁuﬁébeglMpUenylZadetmhmmsun;edrd'dﬂeloﬂﬁdees(iw@é Was as a

crystalli zed f,r.om et hanol -di i sopropyl ether to give

1-[2- (ethyl &Pﬁanyl) 5-fl uor ophenyl ] net hanam ne hydrochloride (0.93 g). IH

NMR (130G, Mg, NI@NB@@@)M@ZPMM%J& (3 mt3 §576§8HH23 2938 (2 W, &),J=7.45

Hz), 4.16 (2 H, g 48 2 dd, J1003 28

Hz), 7.58 (%, adHsté 7?& O@ 8 Hy)s) 8. %66Q3 s)S) (Step 3) To a sol ution

of 1-[2-(etfylsulshany Lugr pp _t@a&gtgn RN e-abt ai ned

in Step 2 (g%9§ 5} gngyﬁg?e% v?aﬁ1ﬁgg%%%§? In ?Z%S%hydroﬁﬁ%;%'(So ml) 25

was added dil) taCbitnayttdel ¢ar Bénate (i[@.ﬂog)mcaﬂf oom tenperature. The nixture

was stlrred refor day t

hydrochlorlg1 &Esui%gggif? %? i ?F © %%g}?éﬁiﬁ%e eﬁ%ﬁ%%ﬁgﬂa§HMashed

W th satgr &tteg fri(sep gmdaﬂdl ﬁdt@yﬁium&me6u{3a433 g)Thereolstdntredas
evapor at ed under 30 reduced pressure. The obtai ned residue was dissolved in

et hyl acet dfte ethgooH Y 30amd) nREhBBrofibeifz dite atld r923851¢R b HE & i TR

wat er : V\ale%lért%dcmgm‘lC@N éa&y%rh%mﬁ@e)sm&f&@edﬁrﬁi Q9 JreRpesiahur e.
The m xture was stirred at the sanme tenperature for 4 hr, and treated with

aqueous soditlmlhypdrsgen- 35T]@%1rm163 SEVgY gias W@@h@dgarmt@ saysratad washed

wth VO 2009/ 131248PCT 12009 058434, hal UL gt pek b | g and drted gver

magnesi um sul '3t e vent was” evapor under reduac pressure. The
resi due zvasvapoichi-ed byxdbasredscédcprgﬁd;uml umhechrasriamlegwaphputéfhyﬁ by

acet at e: hexane=2: 3 The bt aj ned reS| due was di ssal ved met hanol (10
Ty and 4K SULACENFEH DL Bhy SR e Bt (SIS nl) vas added. The

m xture Wa%c%ttlaﬁcteeﬂeﬁan@% ifr Iy o&%r@wmlr@tee@ba@na%sbgdé@e@n
pressure to give 1-[2- (ethylsulfonyl)-5-fluorophenyl]nmethanam ne

hydr ochl or h(a@oéz g\ bs;’dao%lﬂl@lthélqu&NWW% F0trNEE DNBGigE) (3 pEm 1. 13

G R, 7ol TS Hrd il %%Qﬁﬁ&ﬁ%@@@e&%a%) "ooe
(3 H, 3)25 €Shep 4):e2a®¢an0]?lﬂe (]_@;dbmldi%it(mb-cﬁfy@t@rl% Sretichydidbutad- By 15

I t th | f 1 S5- fl ) | | met h
i ochi or (e "aBEAPHed=R SPeEY 3 bt BED) T hriat ot et thh A ORLE 0078 g)
were stirred.in ethanol (15 nl) at 85C for 16 hr. The reaction m xture was

treated w t h 1N sodi um hydroxi de sol ution, and extracted with
IH NMR (300 MHZz, DMSO-dg) & 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),
30 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
35 (Step 1) A mixture of 2-fluoro-5-methoxybenzonitrile (10 g)
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20 ethyl acetate. The organic |ayer was washed with saturated brine, and
dried over magnesium sul fate. The sol vent was evaporated under reduced
pressur e.woheowBsisdue was purified by basic silica gel ®oruRI09/058434
chromat ography (ethyl acetate). The obtai ned residue was dissolved in
met hanol , and aNdhyurogehazstiohdbrieet®ihyd) acet atta rsedutinon, § nl) was

added. The ;m xture_was_ cryst i zed from met hanol -ethyl acetate, and the
preci pi t at gam(e,%ljgﬁg?gm%@r%ecg% erﬁf)edatb $°C1 £P&t PoRT - anthe etga@ti®@n i zed to

give the tiblettonpoande £&atddd g)ith hrdNEY (300 Midz r JVEG 96k hEermpM 1. 21 (3
H t, J=7.35 Hz%, 3.44- 30 3.61 (2 H m, 582 (2 H s), 7.03 (1"H, dd,
J=9.89, 2.8%CFg}e- 7. The £¥A3Ct Wasyasgegy succpssduely=8iBs, 1%. 65 Hz), 8.23

(Lot o2)s By@BobBbbid add, Mudlidye SR L o, Nrerl 0200l EXATRLE, 20025

5-chl oro-1-[5-chl or o- 2- (di net hyl sul f anoy yI]™-
2009/ 131248PETE3 P08 DE843%e di dnydirdphad divieer Sagaueisdxamsde fhydr octiter i de

Step 1) T Welg) i met hyl ami ne net hanol solutjion (.7.51 in
gethgno? (%gﬁﬁ??ka%%géﬁﬁé%giééﬁégﬁﬁgéf‘gﬁé ﬁ%%éﬁéﬁﬁure. The ébtalnég)
2- [ (acet y| aebhdherrdy 14 = vis el lor ohie rezene ssfHhanpeet ke hdgage( 2o 14i 92 b0

tetrahydrof uran (5 nder ice-cooling. The m xture was allowed to warm
to room te%ég%&%m%%llgﬁ%@d‘ﬁﬂdrb@Zf‘Prn.lt'FHéer d&cti h-ni xture was

quenchess wiif Mot @loo #Ad. eXELAgs efl i b Ghyls acelgtes The exiract was

washed with saturated brine, and dri‘ed over magresi'dm su ’ TRé’ sol vent
i o was evapo?ar édllindertr dduced 15t eds e d, THe3r.68i dae , was3purifHeddpy
silica gel ;cgl wfnhg)hromat ography (ethyl acetate) to give

N-[ 5-chl or o- 2- (di et hyl sul f anoyl ) benzyl Jacetanmide (1.77 g) as a white
solid. I'H KRy 300 Mz 0GQES)siSrppd Li%8i(BHalshindm8Ry§bHies)2.#.6P iS
(2H, d, u76. 4 6,45 (1H kr..s.), 7.40 (11-1, dd, 0=8.3, 2.3 Hz), 7.66
(1H d, o=x'3* ‘%E,‘hyfj.rﬁu((ﬁff‘, @,OOJ%.HWW) ?d%igfﬂeé‘?)?ﬂmxa-%m ution of

N- [ 5- chisor an@en thumety) 19Wdamavlo-heanz Wil acgLam de sobrained b Step. 1,41, 77
g) in ethanol %o mf%i added 6N hydr %]g%ﬁg%?g‘lgcﬁg%g 3?52205‘& N

t enper at ur €2 TheXtH5E (e \ids IRE Bdd TRorh tReReraguEadéerr 8fhux doi 3 hr,

and then st Quanni Qs At BAC.IG oSpLueaL asyevaparated under reduced

pressure. The residue was c ected by fifttratron, l\/\}/faics‘ﬂ:eed Wih diet hyl
et her to giwetley atiimmest @ robnc leoperNLNrdi forhgbbenz gnesdal fionani de 25

hydr ochl orj 61 as_a white lid. IH 300, MHz, , DMBO-dd 8 ppm
2.75 (6H, is‘?oeréf]r% (S%S%S‘P.ces?“)a,s ﬁ%e{fﬁ Oiﬁg%éﬁl@? 9ebite), Theg2- 7. 90
(1H mzo 7EOEBBGRS webHcofcen8r8e3dndBl. radhceliSH8RsS)rd 0 anelUsRensi@n of
2- cyano- 2- (3, 4-di chl or0-5-0x0-2,5- 30 di hédr of ur an- 2-%/I )acetam de (0.50 g)
i n met hand12 1SR Wrss 18d8€E a9l uenen48f hydrogen chloride-ethyl

2- (am nonmeddud Jr-A-hherenN (hNdi et h e sul ! chl ori de
obtained in Step 2 (0. §5ng)(m§ngﬁt)r¥é'tgh?/§§§18he ﬁ(kg@g@%l}%yg{a%et hanol (5 m)
at room t eipEtEldigcdaddorhaethrnolecthylsttetate pvandi g aitHE@d 35 The

reaction %95%§ﬂhéw%%rgv@ggkghe%i%ﬂdg%h&?dggggagéegguéf&e 1-[5-methoxy-

25 2-(methylsulfanyl)phenyl]methanamine 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-

30 (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.

35 The extract was washed successively with 1IN hydrochloric acid
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WO 2009/ 131245PCT/ JP20091058434 acetic acid (5 m) was added, and the

m xture was stirred at 50C for 2 hr. The solvent was evaporated under
reduced pwessawrBi2she resi due was extracted wi th 1N hydrochPmoyessasi d, and
the extract was washed with ethyl acetate. The aqueous 5 | ayer was basrfled
with 1IN aq@e@usammmnl hyirro danck slnitsidowyveandaghesiimt aréfabs - extliact ed

wth et hyI acelate. ] ﬁ?E a‘{;&ecd qu,y r \Q%%u%@ded %ggﬁrgodlm sc%gaalt g The
sol vent wa$ evapora u reduce pressure PYhEresi due was puri |ed by
basi c srI|casgemecﬁésndusﬂwxveﬁ(xnwnﬁmyl(etbybtéo(aoetmne,hemanm-7 3-->1:0).

The obt ai ned. resi due was, di ss ved in nmethanol, and 4N hydr ogen
T ot BE RS SRt (R igh (6 5 Tee e oaaaba i ngnEariys LPkfagure

crystalld zefehom metdiagiot i hmtcﬁqetw%tsead-ﬁga BEeehbBint abRgegaYSEAl S MRS €
collected by filtration, and recrystalllzed from met hanol - et hyl acetate to

/5 give thBlxtere wonpdiiered. A3 e SemeNvRIpsgetNke, ToNE2) dBY, 8apgm 2. 80

6H 5,
T e Y %q%zaésl% f@-ﬁr@r@oﬁ%}l shPogelE ol i 5 U8 5. 0
(2H m, 905®am£&11iyerswas w2 otthEsanprat26 brine, and dried over
5-chl -1-[5-chl h | sul f )b 1] -2-imno-1, 2-

3 hyclr opy P FOTHEE SR G LARTA e TRYaPOLREDH B (YRR 1) A B h TP Ib
et hod of FxagPhes 25t Qré%llju@n@ag purified by basic silica gel column
2- (am nonet hyl ) - 4- chl or o- N- net hyl benzenesul f onam de hﬁ@%ochlorlde was

obt ai ned fFBEPDR@eRRTY alft Hoy herdnEat s hexgheoicbenz Weehredhl ori de, a

solution o f hy chi;o 114
NR (300 NFESTINRC HE) TH TS a7 (shtath 4396 RE) RS0 Mo 3R <1y,
7.71 (1H, ddlodidefetiyll dt®tatk Solatond, (13- 815 M.a)s agded. ( 1He bmxtsn)e
8.32 - 8.68 (3H,. m. St 2

2- Cyano- 2-‘(’§é 454%&[‘?%&()@ Sgcgofo?f?%-ldpﬁyd?%?lu?%g%@tﬁS%%elfréqﬁjﬁer?%qﬁjj 9),
2-(am npjmphyés)uﬂe C&‘tﬂ-oc_f;pvé\lrfﬁﬁfa’dﬂ%"lzemﬁéUbf)@ﬁlﬁﬂédechyﬂf@l:@mi@eﬂam'te&i ned
in Step 1 as and pot assi um carbonate (0.88 g) were stirred in WO
2009/13124@F@ﬁ7%¢@ gﬁQﬁﬁﬁE§1¥9rﬁﬁﬂﬂ 11§ -Reyheverarght at 70C. The reaction

sol ution Wegefh i@df@oﬁwP;srgéhmlrré&anmqnéoh‘ye%cw%rea@p%atseg uagea

reduced pressure The resi'due was purified by basic silica gel columm
chr omat ogr aphyd ( et hyl acet at e: hexane=7: 3- +1: 0) 4N 5 Fydrochlorlde ethyl

o eci pi t at 6 B <l Mighe DHFT et o SR AT oo B cdmar Bt JE BT Pled to
give thep tithe conmpound, (10L9D)1L HHd‘dVRJ(=30(90M-Iz 4PVEE) (6 . 81ppn 2, 48) { 3H,
A 0=1-9 1) o) 5 P 1 P s 71 B2), 8056 (31, o).
(Step 4) 2-Cyano-2-(3,4~dichloro-5-0oxo0~2,5-dihydrofuran-2-
yl)acetamide (2.33 g), 1-[5-methoxy-2-
(methylsulfonyl)phenyl]lmethanamine hydrochloride obtained in
25 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
30 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

35 precipitated crystals were collected by filtration, and
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s), 7.14 (IH, d,J=1.5 Hz), 7.72 (1H, dd, J=8.5, 2.1 Hz), 7.93 (1H, d, J=8.
Hz), 8.24 (1H, br. s.), 8.31 (2H, br. s.), 8.67 (1H, d,

WO 2009/131245 PCT/JP2009/058434
recrystallized to give the title compound (1.7 g).

Yy NMR (300 MHz, DMSO-dg) & ppm 3.35 (3 H, s), 3.82 (3 H, s),
5.80 (2 H, s), 6.42 (1 H, d, J=2.26 Hz), 7.24 (1 H, dd, J=8.85,
2.45 Hz), 8.03 (1 H, d, J=8.85 Hz), 8.23 (1 H, s), 8.59 (1 H,
5 s), 8.69 (2 H, s), 9.63 (2 H, s).

[0187]
Example 12
5-chloro-1-[3-chloro-5- (methylsulfonyl)benzyl] ~2-imino-1, 2-
dihydropyridine-3-carboxamide hydrochloride

10 (Step 1) A mixture of 3-bromo-5-chlorobenzonitrile (4.0 g),
sodium methanethiolate (1.42 g), Pdz(dba)s (84 mg), Xantphos
(106 mg) and N,N-diisopropylethylamine (4.78 g) was stirred in
toluene (100 ml) at 90°C for 9 hr. The reaction mixture was
treated with 1N hydrochloric acid, and extracted with ethyl

15 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=1:20) to give 3-
chloro-5- (methylsulfanyl)benzonitrile (2.6 g) as a solid.

20 'H NMR (300 MHz, CDCls) & ppm 2.51 (3 H, s), 7.33-7.35 (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.

25 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

30 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).

35 H NMR (300 MHz, DMSO-dg) & ppm 2.52 (3 H, s), 4.00 (2 H, s),
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J=1.9 Hz),

8.73 (2H, d, J=1.9 Hz), 9.68 (2H, br. s.). [ 0202]

15 Exanple 27
WO 2009/131245 PCT/JP2009/058434

10

15

20

25

30

35

7.31 (1 H, t, J=1.79 Hz), 7.36 (1 H, s), 7.41 (1 H, s), 8.51
(3 H, s).

(Step 3) To a solution of 1-[3-chloro-5-
(methylsulfanyl)phenyl]methanamine hydrochloride obtained in
Step 2 (2.6 g) and triethylamine (2.35 g) in tetrahydrofuran
(100 ml) was added di-t-butyl dicarbonate (3.8 g) at room
temperature. The mixture was stirred at the same temperature
for 4 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 (100 ml), and m-chloroperbenzoic
acid (7.15 g, containing water: Wako Pure Chemical Industries,
Ltd.) was added at room temperature. The mixture was stirred
at the same temperature for 2 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 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 (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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5-chloro-1-[2-(cycl opentyl sul fonyl) benzyl]-2-imnc-1, 2-
di hydr opyri di ne- 3- car boxam de hydrochloride (Step 1) A solution of nethyl
2- sul f anywbenmoi®s(7.0 g), iodocyclopentane (10.6 g) amrdTaPR@s/85s4mM
carbonate (7.48 g) in 20 tetrahydrofuran-N, N-di net hyl formam de (100 nil+10
m) was stethell ace7@Gf orTh® hirgaflie dageti GAsNvXEHES WaBhPOLF €Latdy o
wat er, andb}:ﬁgen‘i xt(gr(gjéj\é\%i_ extracted with ethyl acetate. The reaction

u [

mi xture wasS-twashed" VEFY RALIT SENThyEd S or | ERGcPal wiat sedsir at ed
brine, driedapyestsagnessHinsuhéal rand <5 fbhéefégidffgewéé"%@f'#fi’\%&bv
rifie

evapor at ed under reduced pressure. The obtained residue was p
basi ¢ si | iRaSHel Sthirreddlrephyny ahifpmadoatrapbyhdraha:ladptaoeyi velmet hyl

2- (cycl &t f t e .as il. The ,obtained methyl
PR iy B Ll BEe S e S S g ST A
(150 m), %&ﬁ@ﬁ@t@br&mﬁz&ﬁm sdiut 1ohl. (3gmloontai abddgdvwat Bie WakeouRure

chem cal | st td. s added at O he m xture was stirred at room
t enper at ur‘gggo%f%;ga#r_l,z%%dy\%ﬁ%ﬁ% %%i"ﬁ%i‘é{geéﬁg!c@gﬁ? ufPEhFBSul fat e
sol ution. fFhecosgonted | @yest A@s w/@%h@@meb_t&eaqwogmﬁegicyahbygﬁagﬁg\ﬂ 35

carbonate solution and saturated brine, dried over magnesium
31245PCT/ erp%bs%%@ﬁsqﬂf%"é taed thitleecoarornd <8+ 98ng) was evapor at ed

under r r I €47, 1h si,du ury.fied. by basic_silica gel colum
chr onat%(gj;ﬁgﬁghm( 3?’?3 %ggét ?%\dces:%h%)aﬁéeg%?%%‘t% g(?’vg’rrg?hylls'6§ (b ﬁ’ SS'

2- (cycl ope?wt'ﬁ/siﬂl fionyll /) bETz0E éi12)4. 71 9§) .(15H, HENVR=136D Ny, €DE13)1 & ppm
1.58-1.71 (2H._4mM)-A..79- 1.97 (4H, .06-2.21_(2H, : H s

4.10-4. 30 ’1:3,' 1rﬁ7(%.’]§3-’7.8322](3‘ﬁ, *Q s%.'gg:g?_’l%l(éﬂ 553 . g(%geﬁzlir 3 a

sol ution of=3wt'hylz)2- §.@&l @pent v, sukbooyl hbenzoate obtajngd in Step 1 (4.1
g) in 10 t':ér ydr of ur an- et hanol (100 ml+10 ml) was added |ithium
borohydrid ]( 0 ng) at 0OC. The m xture was stirred at 60C for 3 hr,

quencheg wstdngliN hyxdrochloric acid, and extracted with ethyl acetate. The
extract was washed with saturated brine, dried over nmagnesium sul fate, and

filtered. T lsaardm I35 lves cevagoeabhydsuhfenyt Pdecedl pr2ssuteotb, 24 ve [ 2-
(cycl opentyl ) Nyl (3,1 , NYR (300 MHz, CDC13) 8 ppm
1.57-1. 72 C{lzkﬂﬁ Ifr%%31?1‘?@?1%“&]%@%&?%9@@%@%%&3% 3.20 (1H, s)
3.52-3.76 @ﬁiﬁiﬂJﬂﬁx4d9ﬁu¢%Hpf?ﬁ—Bréﬂe?SG?lﬁ8gbb?ﬁ25nﬁﬁkiﬂétgﬁgﬁ)%ﬂ1-82,
1.22 Hz). 20,.(Ste Tri n sphine (1.1 was suspended in

acet oni %riﬁoéjlf’%b“%t?%anﬁ?: poﬁé%(egpgdﬁgd ?)Wagd%aﬁ%%dﬁ 4Rd>t ﬁg)rri%?@{]’ﬁéh%s
StirreQOaU2@®0ﬁ@0€@&@r@ENL@iﬁ%bp§9ﬁyl@th§1§ﬁiHéi@TZP§ g) was stirred in

[ 2- (cycl opentyl sul fonyl ) phenyl ] net hanol obtained in Step 2 (3.1 g) In
acet oni t r & uer@ Mil0owad ) added0f® fdie ¢ duct i Ghe25ercxtonemi¥herai xhare was

stirred at. . 8Q¢f0r,; : r L0t ous_sodi.um hydro carbanat e
sol ution, and ee;(jt(:)?Véi:?legkwhggfg?ﬂ%Fggge$g¥§’. CS’I‘%@ %( T e(%va"gle%s% ith
sat ur at ed aseiteée .dr Ted oveananhyayewsiamgresiatnsit ateuranddf btieeed. The

sol vent m%%dg\é%}a%r(jat ed under reducedlgr essurT«.=h.e The 30 obtai ned resi due was
C

purified 5y 0ssi sPWF&amagPeSlum sulrfate. solvent was evaporated

25 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).

30 (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

35 stirred at room temperature for 30 min, and the inorganic
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chromat ography (ethyl acetate: hexane=1:5) to give 2- (brononethyl)-

2- (cycl opentyl sul fonyl ) benzene (0.95 g) as an oil. I H NMR (300 IVHz,
CDC13) 8 wprmody/B8924%. 73 (2H, m) 1.77-1.97 (4H, 35 m) 1. 99c2IpY009/2384347)
3.84-4.02 (1H, nm) 5.07 (2H, s) 7.40-7.54 WD 2009/ 131245PCT/ JP2009/ 058434
(1H, ) 7.565F&7c¢ 2k th@deo( OEf thrdegh?2ehiake.( Stk Al1¥rs0d ufdHn of
2- am no- 5-¢hl or onj coti nan% ﬁ%&oﬁ and , ‘

1- (br oromet AYTYE 2T ey | GHEHt FENBENFEne BBt aFfetlis "R IE3edn)
0 DV (5 0 )metsasssi 7 rask: at Qi er2Qnbr s cTROnGIX LUEEvBSs Bl LOved o

cool toro mterrperature eth?% acetate was added, “and the preci pltated
crystals Bhl | &f P?aﬂlﬂésﬁurq“h@a@b@am’e@lblm af somveres-Igirgslol ved

in aque(guse@(gﬁl ue hyor o \Pclq;ebqnattf Sokytign, and the solution was

extracted with a mxed nt of ethyl acetate- 10 tetrahydrofuran. The
organic Iaﬂl@@tfwmbslvﬂafsﬂmcﬂ)\Mhdnﬁdtn@rtmaendmnemyddbbh%weé rRgAe sy um

sul fate, | t d.. The _solv was evaparat ed under reduced pressure.
The resi due \%&@ §r0%f MEG bPMggssé ) IHpc‘,I‘azgél2 dél Hmsehr 8rlit 0§ aBhys{ et hyl
acet at e: he&ama—ﬁl B, shhe 70.l1t5a| ned;,r esi, duegg/aqldgssg;vegi b0 15 gethanol, and
4N hydroge{1 chl g{l de-eth acetate sol ution (0.5 mM) was added. The m xture
was crystal¥§ ¥ riéin ‘Héﬂ’(ﬂo“eﬂ#yl ~aéetfavercahd the precipitated crystals

(707 m) 20 T H RhA (300 M ROer HT AR 93RobT Ve, AR ied 4750

(70 rrg) 20 I H NI\/R ppm
(1H, 5. %f@ 2H, ( 45)586 W8N ri BEhyApMING1{7. 76 g?mnnﬁeﬁr%‘jc&r@&ﬁa&H m

[80333]( o5 B 5% A SR OBk oRaCa B Raro) bR )2 19 R0. 1,2

d|hydropyrh&hpﬁrdiﬁﬁa’bOTaElﬂéxhydégﬁﬁéﬁét%&ted %; th% same ti?piﬁﬁtgge ).
2- Cyano- 2 chl oro-5-0xQ-2,5 Ydr of uran-2- yl)acet anmi de g
2- (ani no Qrﬁ/lzl)q'ﬁ: 35 <ahicsr &B@ﬁzéﬁe@ﬁ%@ﬁ%ﬂﬁﬁéch?@%‘échélﬂ%ﬁl|%Pét1(@3’f@2d g) and

pot assiymgiatbenala e22t@). Weke éﬁ:t&fi@éﬂ ddk efhand i %@1 @a)tuaéfah
celite e sol vent

overnight. The reaction solution was filtered through
was evaporb&ilélrfrur?@éir drd@gc eFepr vesneeiumhsut 8atdue Thes guirviehite dralsy ba5| c

Fydr oohb o deoathy T ook @R 35 B O IG5 DR F8F SBrurEn (1
m) was adﬁ@@qloretdhenolettalyﬂedcyebtew P00, mand she mreael Pidpdathioiyist al s

wer e coIIect f Itrat| and recr stal ]ized to give the title conpound
(30 ny). H@éq%séjogwon SBLEE) '8 6%m‘%318<1 ore emicayly Industriigs,m, 5

20 Ltd was added at room temperature. The mixture was stirred
at the same temperature for 2 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 under reduced pressure. The residue

25 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-

30 [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).

35 (Step 4) A mixture of 2-cyano-2-(3,4-dichloro-5-oxo-2,5-
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7.66-7.79(1H, 8.17-8.35(1H, (2H br.s.). m, m) , 7.81-7.94 8.37-8.54 (1H,
(1H, m, m, 7.95-8.06(1H, ), 8.58-8.73(2H, M, 9.55 [0204] Exanple 29 10

5- chl or o-Wwe@be%i3umso- 2- sul f amoyl benzyl) - 2-i m no- 1, 2- PCT/JP2009/058434 _
di hydr opyri di ne- 3- car boxam de hydrochloride (Step 1) To chlorosul fonic acid

(50 ml) wediadtert Uda3-2-fllgacebenigk) aeedanyie (1138fioby-5hal | porti oni5
under ice-coql.ing. .The m xture s,.allowed to warmto roomtenperature,

and sti rre@“egcthg%@]f%f}y@ ﬁﬁ".enﬁzﬂli%FEEEP?IBhHﬁ RYFFCheRr HRirdtaimiss! iide wat er
to quench gt react.ison,) and psthasted watBongtdy|sagelptgsdhe extdpct, was
washed with saturated brine, dried over anhydrous magnesi um sul fate, and
filtered. BieaEBve®0 wds etafbfGtEer Hiidrr r edbeedepressur ikbuge viea2- 20

[ (acet yl;am o)t rWthlh‘ &Nf EB&&BRGH%PS&EH&% °£'c¥iut°f$19,r igg'\d gg;?csrae}:te | twelt%OI d.
ethyl acetate. The organic layer was washed with saturated
brine, and dried over magnesium sulfate. The solvent was
evaporated undef reduced pressure. The residue was purified by
basic silica gel column chromatography (ethyl acetate). The

10 obtained residue was dissolved in methanol, and 4N hydrogen
chloride-ethyl acetate solution (3 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 (0.7 g).

15 'H NMR (300 MHz, DMSO-dg) & ppm 3.30 (3 H, s), 5.68 (2 H, s),
7.58 (1 H, d, J=9.80 Hz), 7.79-7.89 (2 H, m), 8.21 (1 H, s),
8.66 (1 H, s), 8.68 (L H, s), 8.82 (1 H, s), 9.57 (2 H, s).
[0189]

Example 14

20 5-chloro-1-[5-chloro-2-(methylsulfinyl)benzyl]-2-imino~1, 2~
dihydropyridine-~3-carboxamide hydrochloride
(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

25 solution was 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 to give 5-chloro-2-
(methylsulfanyl)benzonitrile (5.7 g).

30 '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.

35 The mixture was stirred at room temperature for 3 hr, and
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(14.1 1 H NMR(300 MHz, CDC13)6 ppm 2.03 (3H,s),4.83(2H, d, J=5.4
Hz),6.28(1H,br.s.),7.19(1H, ddd,J=9.3,7.0, 2.7 Hz),

7. 49( 1H, dslo2e®@/181RA57Hz) , 8. 12 (1H,dd, 0=8.7, 5.3 Hz). 25rCBuemo2)ssiss a
solution of 8N ammoni a net hanol solution (2 m) in methanol (15 m) was
added dr opdesteal suspersdanmoul2fate 10 hydrate. The mixture was

[ (acetyl am nQ) net hyl] -4-fl uorobenzenesul fonyl _chloride obtaiined in Step 1
(1.34 g) {E\lﬁ%@ﬁa L&eﬁlré‘ E8°H eﬂﬂ%ﬁ#?ﬁ%-)&?ﬁ)lfr{&’ aahrbét € nmixture was
al | oned t QgaHiQ SAPB3AckenNRer 8L Utereandrstthifeeyt ctellitty. The reaction
m xture was quenched with water, and extracted with ethyl acetate. The

extract wds Mgsted waist IKOS8EDEAREECLENABRE BRAUERT cor VL FragrhesSi GReSHPRat e.
The sol ye@}aﬁ%g&%\é%n%@gfﬁdmaeﬁsaoi?d§§&?4ﬁrﬁ §Hb&en The so5ddus mps purified

by silicCa ge chromat ogr ap ethyt acetate) to give
N- ( 5- f | uoraetat NS 20913 1245RLYT/ 382208946884 Ithes wlifivyyd eszyl ) acet ani de

(1.34 g) as a_ white solid. 1H NVR (30 O dg) 8. 1..96.(,3 ,
4.68 (2H, Cdﬁysjélfyglzl%%p,fr’r’?“ﬁeliglﬁ?oéa‘?%%%%% ’ﬁgz)?l%)%' f(%%h( O(?,o"g):s. 5,
2.8 Hz), D5FnetrBA AHanf)l) pheB?l (AEthdfan?a8. BydbodhHEzgidd. éb. 1. (DH, t,

3=6.1 Hz).l (Step 3) To a solution of N (5-fluoro-2-
sul f anoy| BENKYR) 4880 aMiide DHSQTdad O OBt 8p52 (3. B/ gF) i nt ¥ hahdI i 2 m ) was

added xgmrf.ﬁiﬁh-ggisfong%hgid(e K9, M) 58t (ORI LENBEpaB Y L) AMEL Adie ML Wi was
~ (Step 3) To a solution of 1-[5-chloro-2-
(methylsulfanyl)phenyl]methanamine hydrochloride obtained in
Step 2 (5.11 g) and triethylamine (4.61 g) in tetrahydrofuran
(150 ml) was added di-t-butyl dicarbonate (6.47 g) at room
15 temperature. The mixture was stirred at the same temperature
for 2 hr, 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
20 dissolved in ethyl acetate (200 ml), and m-chloroperbenzoic
acid (5.62 g, containing water: Wako Pure Chemical Industries,
Ltd.) was added at 0°C. The mixture was stirred at the same
temperature for 2 hr, and treated with aquéous sodium hydrogen-
carbonate solution. The organic layer was washed with
25 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
30 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),

35 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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10 reflux for 3 hr, and then overnight at 80C The sol vent was evaporated
under reduced pressure. The residue was collected by filtration, and washed
wi th di etwpl2o@ii3ersst o gi ve 2- (am nonet hyl ) - 4-f 1 uor oberzeneswd/Hisazm de

hydr ochl ori de gl 49 g) as a white solid. Is /H NWR (300 MHz, DVSO d6) 8 ppm
4.43 (211, Jg8- 83H8 Hz$:67. 48 H(I1# - td, 085 2.7 H), 7.59 (1H, d, 298

Hz), 7.70-7g 14, N _)

(Step 4) 2- Q/§§ gg%ghﬁalgl C% g)%og.Sd%%%) C%rqs >§odréd urdén%f@f%ffl%ace am de
(1.0 g), 2vlaecabemify| Y240429) fllmrijhérﬂmmsaﬂ f onam de hydrochl ori de

obt ai ned i S 3 .23 and. pot SSI um car.bo at 1. were stirred
in ethanol %Eﬁ%?ué%é%%g@?e%i’lﬁ% RIS &Y (Olftld@n \)%élflie?it efed

t hr ough ﬁeBtép 3The. 504y efhd WoSt LyNaE A8 IHEHQY rﬁ@@C%{# peessyeer-Ihe
residue was purified by basic silica gel 25 colunn chr omat ogr aphy (et hyl

acet at e: heieén@EIFaBOlMé)@ MUN #y G DEhIEeri dé- brhy| T et isol mmxtrmr(elwms)
was added {o.Lhe,0pt i neg g@&i&ﬂW%&dro{%@éi#& RRG p'hﬁtgg LYSLal 51

collected by filtration, and recrystal to givé t t|t € conpoun (68
30 1HaNWRx¢3080 Mrent DMECGe ity 1 aaqﬂimt@—&fet(rzﬂiydmofusta)l 6r96 ¢ddnik;

ng) .
8_3'8 ) 71%—&%% g %%ﬁ?éﬁ‘iléﬁa ngt%%d( %iia? (Zaé‘d?S TEE %{FrB Y (3H64dd’

(2H, br10Sm&gné@?@ﬁ]sﬁﬁfiﬁéﬂﬂﬂm&e3@olW@hEOQQé13&2ﬁ5£§3€dFQ&@E&(Egﬁﬁgbd
5-chl oro- 1- %gﬁfl uor o- 2- (et hy| sul f anoyl ) benzyl] - 2-i m no- 1,

di hydr opyr PAPRBYES c arlBx &iAde I8y #sc RsH-Lded( BVe]Bai}CA%b%%I@ et e hann
met hod of 5K§H@£€o€§ap§§eﬁftﬁ%f”&%é%ate ?e obtaln%dhre51d

2- (am nomet hyl | uoro- hyl benzenesul f onam fochl ori de was
synt hesi ze@lﬁl%@lﬁgeci i seeltlydzed nc;a)rrrbt%b]w%oqfemgbdbemzleﬁethyloangdatate

cei a1 NGRS M e RGP s HA YRR Sl Sy S S R ©
225% g gﬁ:ﬁzﬂh&ﬁ@l é%%%?g%ﬁftifh \hﬁﬂiiheZp%eglb%tZtéa %r?gtél§|wéﬁen)

. 90- 8. . r Q a suspension o
2-cyano-2 %% e%?%%%ofjsl%l?n& %ﬁdh&&tcﬂ’ﬁltéﬁl?z?g) Eeggéﬁ?d’éh‘(iot%)@l%) in

nmet hanol %%anavagoag ded, a sol ution of
2-(am norret hyl ) - 4-f | uor o- Nnet hyl benzenesul f onam de hydrochl ori de obt ai ned

in Step 1 ikNMR 1B0§) Miad DMSEetHy) arippe (21.86 ni3) H,nsipt hahék5(B6n 2 Af room
tenperaturg, agpdygh ggxt&lr eJJ/ia 8st}f& ) ed g\éegql ght t 30C. 3% H?gv\%l pn
e

sol vent mas evapor a 'under uced 'pressdr aée 6 acr d
added, andBthe M X urd, \AMSIH rI-rzed &t.220Q1Lf dar, 2)hr 8.ThessdRventHwas) ,

evapor at e reduced 20 re, the residue was extracted with 1N
hydr ochl odz? L%g }? n%)'t 6eit th] \ﬁﬁs washed with ethyl acetate. The

aqueous | a]y@xg(was basi fi ed wi th 1N aqueous sodi um hydroxi de sol ution, the
m xture was partitioned with ethyl acetate, and the organic |ayer was dried
over sodi UFf&WR¥atE The sol vent was

S-chloro-1-[4-chloro~-3-(methylsulfonyl)benzyl]-2-imino-1,2-
25 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
30 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

35 obtained residue was purified by basic silica gel
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25 evaporated under reduced pressure. The residue was purified by basic
silica gel colum chronmatography (ethyl acetate: hexane=7:3-41:0). The

obt ai ned we=na@ui24fdas di ssol ved in met hanol, and 4N hydrogamoobbsasde- et hyl
acetate solution (1 m) was added. The m xture was crystallized from

met hanol - cﬁ@oﬁhb&@r@pﬁyat@thﬂi\@m’@m&qxinea{aeféﬁr VISt dlos oviee 4col | ect ed by

filtrat d tall d f | - | t at th

] o combuRBoRat e by L-eh Rz 4 30 NS TS Hébg%%%aaﬁ&#e B0 5. 02
2H, 1 7 &7 @ 2,5 35
7209 (1h “aaAIBoP g et g Al g S O e e B S“*“
2009/131245@G$NJP20®©/BBSMBA 17 o{giq qﬁQ Q?)HZ[ozoa] Exanple 31

5-chl oro- %2 g%ngtgékggiggngﬁlé gﬁéﬁorldgﬁ( Prlic2t MRk 4482 mg)

di hydrof)yrl car boxam ydroc tep 1) According to the
met hod of agarpl(Br3fomSteps) 21acklro-2- methylsulfonyl)benzene

2- (am nonet hyl ) - 4-f 1 uor o- N, N-di et hy| benzenesul f anam de hydr ochl ori.de was
synt hesi ze®tadnag 20[ §5€Et§'l i Aoy ety e 402 QIW}ngeQ’nzsé_’Hﬁéf % &y 1°° s

chl oride, ,S0luhi-on Bhe dhiRtivé apdNelTow tet rafadef Ltfoaalm tan@berature,
hydrochloric acid. IH NWR (300 VHz, DVBO d6) 5 ppm 2. 74 s iy 4 37 (2H,

d, 0=4.9 Hrthyl7asetels, wed, addgda, anﬁ}F%)preiclm_t(aitﬁd 5 - He) |
7.93 (1H, 69 (.3H .
of 2- gjgn g Fgfgd ghFZlEQ%tlgn %?gﬂonr1ﬁ§¥ﬂ xSkl s %eI@ §1§H§998§|0n

Of 0- 5-0x0- 2, of ran-2-yl)acetam de (1.0
g) in et Hanall b81iodn) hwdsoaddedsallsbima oemct)fthe solution was

2-(am nonmethyl )-4-flu | b zenesul f r gi de
obt ai ned |er¥t§la€ﬁef (”i%g?eg?yénacgf?€¥hyl%n g(afll ﬁ%gﬁn%lg g%i{)} (5 n )
at room t gnper akiieatandoirhgeMm Xhar eries 6¢¢frmﬁbmﬁﬂﬂumgﬁulﬁwKSOCThEO The

reacti on solvent was evaporated under reduced pressure, t I C aé &ﬁ
was addedfxdﬁ@nﬁh@aﬁi?Wé?@rﬁﬁ§dsPP¢?édr%§u@ﬁé oSt The SoPUSHE Uag

evapor%}s %c dar rﬁgugagﬁer E33YES g éb%m@%mﬁﬁﬁm edaaryl 1IN

hydr och e extract "'was washed with acetate. The
aqueous 2&mdedpdre)wasThasobtatned t ye lovacimdub M?(’idldimsl?}d’leélxﬂ@em@GPéPPén

th 1 Xt tit d t h
drieeg1 évg;ﬁ%\gg}d&p%r?&: Fﬁggl‘?\é\ﬁeegg %eg%egggég%g%%%d%n er reduc ;1

pressure. e tresiptdeipasaputl tredthysbaste sbll@@tg@lbxoﬁumratlon,
chromat ography (ethyl 30 acet at e: hexane=7; 3-41: 0%? 5 @1{}%@ ne)d resi due was
di ssol ved 3w maaraRGRlLar@d4RChGdYEgERe cht bt ¢ de B AV} 'sol ution (1

m) was ad egweglzg(gglsli&ﬁgrelgm &ry%t thl zedofr e rrhmaghanplgg, egilyfk acet at e.

The pre‘?é)lplta § were co ed b flltratlon and recrystalllzed
from net hahd0 etlhyl,’ dacetiaBe 200 352@ g&)thé- 19t (2 BonpouficB (4P #2)g). WO

2009/ 13124pRCT/ JP200% 058434 ¢ nz), 8.20 (1 H, s), 8.61 (1L H, s), 8.63

(1 H, d, J=2.26 Hz), 8.83 (1 H, d, J=2.26 Hz), 9.49 (2 H, s).
[0191]

25 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-

30 (methylsulfonyl)phenyl]methanamine 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

35 over magnesium sulfate. The solvent was evaporated under
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|H NMR (300 MHz, DVMBO-d6) 5 ppm2.79 (6H, s), 5.70 (2H, s), 7.14 (1H, dd
JlOO 7.51 (1H, td, J=8.4, 2.6 Hz), 7.99 (1H

8. 2§V§f5@/1§’}2458 51 (1H, d, J=2.1 Hz), 8.71 (2H, s) chﬂg%?%?’gﬁ““or
5 [0207] Exanpl e 32 nmethyl 2-[(3-carbanoyl-5-chl oro-2-ini nopyridin- 1(2F2
yl ) met hy1] Iﬁd@ﬁﬁér éﬁ@ni@me @mdﬁ%ﬁ%v@&wmﬁm Rysbpatifonibica ge

4-chi or o- 2. yret iyl BENZLCoAELON( 5( Qo1 Wod LLIELANDICLAT M ) riBs BOdede

concentrat & su furic aci n1tenpera ure e mXture was stirrred at
70C for 3 lyle,llneulsoaﬁ.dmaisMiﬂsms@dlmméll;&mrmdl,danoarﬂm ewtdlr@g‘eed W th
et hyl aceta a mashe with saturated b dried
over nagne?%gﬁfégngigy aiﬁe?g ?eﬁ &%FV@nteﬁb§l deva%%?a@%ﬁtﬁﬁ%er

reduced pressu e@ysibmwéd dﬂﬁomaﬁewmctl@cm sddtea gelanghroaat ogr aphy
(ethyl acetate: hexane=1:19-->3:7) to give rret hyI 4- chl or 0- 2- et hyl benzoat e

(5.05 g) a®rafripiFatedy WY%@@ e oyt fpmEiBgatdnn,sprgd 88 (3H, s)
7.14- 7. 30 (e%!z‘%sgklgﬁg%)?t?%ﬁw S e% &)mﬁ Solut ign of

N- br omosucci ni - azo tyronltr (0.27 g) and
met hyl 4- chil oNI6R 2¢ 300k tMyA bejwsma{d%)o&tppmeﬁ 471 & ap, 1s)(5.0B29)(2 &,t sbut yl

gggfatg ﬁg ﬁ\teﬁggaafébgr pgu Bn:g?% g%&zg 51h |u ég ﬁydwggeh §£Bg ngte

sol utione a@Ad exBrast ezl wstxhlz)e; hyl2acet at g.s)Thes yani a,| ayeo=nasgowashed
wi th saturated brine, er magnesi um sul fate, and filtered. The
sol vent wa$ -évapér dt eﬁ' u‘ﬁﬂ%r89e%%lbed9 FesSurtt. Sthe resi due was purified by

silica gel reghworat ography (ethyl acetate: hexane=0:1 - 3:17) to give 30
nmet hyl 4- chI or o- 2- br onorret hyl benzoate (6.05 g) as a white solid. IH NW
(300 MHz, ERemB}e8lppm 3.94 (3H, s) 4.91 (2H, s) 7.35 (1H, dd, J= 8.4, 2.2

Hz) 7.47. (1 759 52

solution o h%%’lrﬁoIS%S %%%]ﬁ? cot ?%é%ﬁds‘ﬁ(%%?]lﬁgkﬂen% N%\/I %@E% %P%JT/ J
P2009/ 05B4a4h§rddop@rh<yiné—B-hd:a)rioeiaxbidmdngeiﬂndl‘b]mmme obtained in Step 2
(470 ny) m._xt ur.e _was

al | owned toQE’G@P gg %&#‘?@ﬁ%éﬁ (rj%l'?\/‘g‘{%m héd’b?%%?%ﬁég}%&&é& (2nd-t Aé

preci pi t at gddckyat ahScves LRl bested by b §) lddAtdQrebhe rolt gined crystal s
were recrystallized from ethanol and et hyl acetate to give the title

conmpound ( P8melylEPERVRIE80050HEL) DNBGU8) M w® ((3M, 14) hg.79ThoH, s)
6.92 (1H, d, 8.5

Hz) 8.(21 ( ﬁa%fia’g Egg@t’;%ﬁs‘%%%rﬁg%tﬁ% %}9@ J(“gﬁg’ d%@ch%qﬁﬁ(zé?fdex?#% e 33
5-chl or os 1e§<54:hbuedow2t](1 netiphdl| acedatyd suIT&mnyebc)ttmantyﬂz]asZwashed with

i mno-1, 2-di hydr rji di ne- 3- carboxam de hydrochlorid

S0l Usi o of e RRR RELES, S SPIRT Sl Vi O SR Ml PeSeeninl
(15 m) V\ﬂ%a@déeépgfﬁﬂé\@s@@eﬁuﬁ@@ﬁ@é& 0fs Arfd actgihanisnenme by bl 4-

fl uorobenzenesul fonyl chloride ( \?\[)eﬂl n tetrahydrofuran (5 m) under

i ce-cool i nd etéﬁélstllll alﬁd’%l]@lﬁﬁ%z‘\?@%t%}l% 4®armto roomtenperature, and

Stll’l’edfOIi ct t 0 enche th tur d
bri ne, and ex rac Jd(]jav%ﬁezﬁ Clt[ﬂﬂ1 e%lélﬁef ﬁg q%rggt J\?\/a?éwqtvvas 2 3at0%
saturated H;i ne, Jaﬁd%lrﬁieﬁ, oY/eBZﬂﬁgms{ler,suﬂt)f,at"é. 4 4Hve ol (et was 7 59

evapor at ed ngle gu eg p%e sure. The residue was purified by silica gel
chr omat ogra(gh fh a %t %e) The obtained oil was dissolved 25 in

et hanol (2Qskp, 2hydsoghtespenacddl 440 Mniwessaddethn aydidide nixtuge was
stirred with heating under reflux for 9 hr. The solvent was evaporated
under redud8dtpEEaBlfeoi RN t he0? g8} Hued vadddest | AP yPr¥ ioft PacteRLand

washed W th_qLhyl,13G8EM§1 fPe GLyLi ded B TdMO Qs (PTRNY 1N-4.4 ¢) in
30 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

35 pressure. The residue was dissolved in methanol, and 4N

116



30 yl sul fonyl ) phenyl ] net hanam ne hydrochloride (0.58 g) as a white solid.
IH NVMR (300 MHz, DMbO-d6) 6 ppm 3.02 (1H, t), 3.07 (3H t), 3.66 (3H, t),
3.78 (1HwO,200baB1245Hz), 4.34 (0.61-1, s), 4.37 (1.41-i, pexIPY004/85843430
(0.3H m, 7.34 (0.3H, dd, 0=9.7, 2.7 Hz), 35 7.53 (0.7H, td, J-8.5, 2.6
Hz), 7.75 {@drdgdn dld,onjizbde2hy2. BceWOt208811081245PCT/dPR 0S¢ 058434 Hz) ,
7.83 (0.3H, dd,,L J=8.6, 6.1 Hz), .7.96 (Q.7H, dd, J=8.9, 5 7 Hz 8.57 (3H,
br. s.). (Grefdytys é(“as%éﬁé/ﬁgia&il&FdZ%(WﬁLnE‘?gbf‘%?ﬁfﬁF%Wr o‘—f‘%@%é%&?(otoz, 5-
di hydrofurﬁfv@-yi ?M@l@fﬂ@@—((@tﬁ@l_@hlﬁ@n@@ panal1 (A&t Rhnandse 5 added a
solution of 1-[5-fluoro-2- %trmr phol i n-4- vyl sul fonyl ) phenyl ] met hanam ne
hydr ochl oriryiér @Bl mete | (-St%g)1 (0.58 g) and triethylanine (0.65 nl) in

met hanol (4 ropmte atur d .t LXt.ur S-St ir oyes i ght
at 50C. 5Thg{ %c?%grq gg]lz\’/eﬁﬁgé/aéése\e?a %&atlég‘%uglge%’rgdn@eé'%?e@gﬁ? e?/' d.jL(g
acetic aci (5 n,) k. ldded, dndOt H@ Hi, xsure7wa8-%tbér éd it BOC T2 2 hr.
The sol ven S evapar at.e nder .reduced pressure, the residue was
extracted \a&\ﬁ% 1{1 ﬂ%d]r'gatcgn%i’c%aéiod,q%aﬁd EI)]e extract was washed with ethyl
acetate. Therasupous |ayRIMaSnbag fli-gd-whiBrdN2aqueous sodi um hydroxi de
solution, /5 the mxture was partitioned with eth acetate, and the

_ I
organi ¢ | ay@Fh ez Hransgl )@b@rnY%a‘ieﬁll?ﬂa@éF‘FLélﬁehyﬁiﬁécé%P’(/é‘ﬁ? s BVePottat ed
under rgdu ess! nesi urgigf i yiRasiershidias@ein col um
chr omat@gr%%%@p% efi;q E\ga)c-elé?lgit g%%gggﬁel\ggagguwojlzg %Eelgb?%i@ﬁedizr esi duen was
di ssol ved 2050 metWesalddetN diydr-bgeéry lchliopictienethy (5 ateg at @t sobemi on (1
m) was added, and the m xture was crystallized fr t -
acet at e. Th‘éelm%%%%ﬁi”fea’te &r ?&fdé}lgemg?é ngfre%ge%t by irrﬁeafﬁr]e:?él)%nr‘lp,e%f%;re
recrystal | fgedi £ riom netdarzel wdtthyllNacgtabehtlergicvect ie &nhdl excoapioemdd( 0. 17
g). 251 H NVR(300 MHz, DVBO- d6) 15 ppm 3. 01- 3. 20( 2H, na 3. JhZ(ZH, d,J=4.7 Hz),
3.69 (2H, Witk §thybroAtafsr=sThepytrgcygwas washed with saturated

15 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 (12.9 g, containing water: Wako Pure Chemical Industries,
Ltd.) was added at room temperature. The mixture was stirred

20 at the same temperature for 2 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

25 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

30 (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-

35 yl)acetamide (1.81 g), 1-[5~chloro-2-
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(2H, s), 7.13 (1H, dd, 0=10.0,2.4Hz),7.53(1Htd, J=8.4, 2.4 Hz), 8.00 (1H,
dd, 0=8.9,5.7Hz),8.23(1H, br. s.), 8.53 (1H, d, J=2.1 Hz), 8.72
(2H, br. s.wp20&5(32H45 br. s.). 30 [0209] PCT/JP2009/058434

10

15

20

25

30

35

(ethylsulfonyl)phenyl]methanamine hydrochloride obtained in
Step 3 (2.5 g) and potassium carbonate (3.19 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 a mixed solvent of ethyl acetate-tetrahydrofuran. 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 recrystallized to give the title
compound (1.3 g). -
'H NMR (300 MHz, DMSO~d¢) & ppm 1.21 (3 H, t, J=7.25 Hz), 3.51
(2 H, g, J=7.35 Hz), 5.80 (2 H, s), 7.19 (1 H, d, J=1.88 Hz),
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 (1 H, d, J=2.07 Hz), 8.65-8.72 (2 H, m),
9.64 (2 H, s).
[0193]
Example 18
5-chloro-1-[5~-fluoro-2- (methylsulfonyl)benzyl]-2~imino~-1, 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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Exanpl e 34 5-chl oro-1-[5-chl oro-2-(2-oxoi m dazolidin-1|-yl)benzyl]-2-

i m no-1, 2-di hydr opyri di ne- 3- car boxam de hydrochloride (Step 1) Using

2- br ono- Swohbevibaszonitril e and i m dazolidin- 35 2-onepcameomoisass sane
manner as in the Exanple 35, Steps 1 to WO NOM 31245PCT/J P2009/ 058434 3,
1- [ 2- (ani neaet fyy3t 4l thied offhenyhd ikddzeltngilna2eaaechydnachher i de was

bt ai ned. 114 400 MHz 13) 8 3.44 (2H_t, L.7= 7.8 Hz) 3.86
?2Hfil ?e J:%%?%%S%?‘gff&?ﬂf%‘ﬁ%f%.%ctﬁdl y( fHTl’CBF%P;lr??a@ )s (1H, d,
J= 8.4 Hz)rdcdys{dHiged d5 Qide e tHa)el cHhpblHd R‘l.‘l&l %94 Hz) 8.38 (3H,

br.s.). (Step 2) Usi 34% 1- E2- (am nonet hyl ) - 4- chl or ophenyl I'i m dazol i di n2- one
hydr ochl or itHé™Bbt @fedHzn SMEP-Ts) ahdPrm 2.HE s@mél, mennet.&8$ (A Exanpl e 33,

Step 2, 4hg sotle gO ung.yagg obs aj ﬁ? zZi 1 ( VHz [%\/%d
ppm 3. 39- 3. 57 JQ%H, mﬁaggg_%ég%,( H!,lgI 2 42%1§j\"\@) gp% (r?L)i—f, S) .@‘%’m
s) 7.47-7.%d, (TB- 49, 165 (HH,, H. 8. 53- &,75)( 38, 7i) (9. B5-9) 669 (@8, (M H,
[0210] Ex le 35 /5

5-chl oro-1-15-chl or o- 2- (2- oxopyrrol i din-1-yl)benzyl]-2-im nol, 2-di hydropyri
di ne- 3- car pok®i de hydrochloride (Step 1) To a solution (139 m) of

2- br omo- 5-_ chl or ohenzonitrile (15.0 g), pyrrolidin-2-one (7.90 nm) and

cesi um carBOHEE (¥5.2 g) in 1, 4-di oxane were added zo

tris(di henzy}i-deneaces-oneidipaldadim 61,5919)sa Z2—imino-1,2-
bi s(bi pheny] phosphi no ,-(93@9- Rt hylnﬁ%g]r)lt thgl?zéoeg}éﬁg ¢ oMbt at ur e
under a nidHoEIPRI 3 camnpehd dei kiydrechésrhéat ed under reflux for 3

hr. The m xture - cool tQ roomtemperature, an xtracted with
ethyl acetate and 2§%m)§ajt%\§f%ér%e aéngélgn?)ccggﬁ?épn QEW?We(P%d(ﬁl digh ‘;tréq?i te,
and washed. v tdmncet4ry(b ettty IThe -f(nkt hatl eunasn ¢l j Beh o¥es {Sp.d(w@sl&r{ ate,
and filterlﬁgﬁ. &%@ol vent was evaporaged under reduced pressure. The

obt ai ned rési d s WAR isfGed ey atolPlrn €9 otttioyr aphy (ékhye was

acet at eishexdnaret ¥ -obilkd @V @eBped3Qture, ethyl tat
chl or 0- 2- ( 2- oxopyrrol i din-1-yl)benzoni trile (13 57 g) as yel I'ow GYSiH s. |H

NMR (400 M4 tES30DEeEpipmtesryssale2wera) col bect@i, by , Ukt Batdidir) , 3. 94
2H, t, J= i a1t 15.952<H7) 4,460 , dd, = 2.4, 8 8 H
( 1 Suz) %03)%1(%? (1%t 3’% 5) d% Eiz) Zgu%n(iz%\' %é]’i].}#x)h%qrdxme )

7.67 (1H, d, J= 2.4 Hz). 0 a so ion (
5- chl or 0- 21t i0nD 2000/t181243RCTHAPRABIEREB84384ed with ethyl acetate.

OXOpyrrO”T%éTb%ggﬁE%? é%%&t%ggew%ghggnggtﬁns§¥§¥g€ééE%ﬁﬁé@,Eggg dried

20 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

25 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),

30 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

35 (Step 1) Triphenylphosphine (3.21 g) was suspended in
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ni ckel chloride 6 hydrate (0.54 g) in nethanol was gradually added sodi um
tetrahydroborate (4.29 g) at 0C, and the m xture was stirred for 10 mn.
Wat er (50wol2povms24sl oW y added to s quench the reacti onpPCThR200D38858 Was
evapor at ed under reduced pressure. The residue was extracted with ethyl
acet at e apdewsh ef ri BOd( $henBoUantisniray e0 \as mayt wact edded; hastthyheacet at e
three tines. The organic |ayers were conbined, washed with saturated brine,
dried ovemizburantaslfateredntPs i34 &idt. ‘fa sE}FBO58rdent was evapor at ed

under red e e dizssplgyediaisn aakeieldy kenenehl ori de
(150 nl), Ldglgg% t%%?%ﬁso laﬁkﬁﬁbﬁﬁ%yl di car bg(nate 5.15 m) in nethyl ene
chlori de (48coidnwasxadded 4ndtths mottutiomaamtitast B &8°Refr?. 89 RF)
was added, at mtemperature. T S St agpgoom /5
t enper at u%ef—% d thh AR YUEnTh &cefﬂwe[ﬁﬁ&f%dné}é tglcﬂ%?lg\rﬂ%c Sg)é':urc%&(%%é n) and
wat er (50cHk)acitbe wigantehyRyate namise waﬁ‘hedewttctaCWaWes wadhsdt viblted brine,
dried over sodiumsulfate, and filtered. The sol vent Wa%l%%]a%%rﬁg%g under
reduced pres¥irEcITABIR®S| Je %Jse‘%u‘?‘f?]f @d’ll]}%;frs%% &8 95E

chromat 0graRY 2L HYL 868batL: bexanest Adliucel @rets@ugieve Théut |

[ 5-chl oro- 2- %2 oxopyrrolidin-I-yl)benzyl]carbanate (2. 7(1 I H NMR (400
MHz, DVBO<bre)insdppesidas (asi peribiad. By RegizHsihicr A8l 48 (21-1, m
3.63-3.66 (21-1 3 4 ( r ) 16987 01 (1H m
7.15-7148°€ %‘fﬂmaﬁfg%aggg; %Eggﬁk%&n%ﬂigl%éarie%ﬂ@ t%Tot':oa %ol ution (83 m) of
t-butyl [ambkn@m@tﬁyi,? 1efbpqroelzi—dmefelhy1y$gmmll Nesrasaeat € -t &ilned i n

Step 2 (2.7 in eth acet ate_was add ydr oge i oxane
sol ution (& @ggm(?)o%tmé@ Gl r h8 RPRt ggwégl Ig'tlsr‘ ’edép Zf/%r% }E{t =t’ r oom
t enper at ure.j gsThe zpurh f hednyhi teegrystal s1 30, wey e Td ect e m;d f id=er.&t0i, on,

and washed w th et hyI acetate to give
1-[ 2- (ami Fordt D ) - 4- chl or ophenyl ] pyrrol i di n-2-one hydrochloride (1.20 g).

BE wa Eiqggk%% Cgcééiunggng% §4a%g§% %%ﬁﬁﬁfﬁ@nﬂc?ﬁ?ﬂ%ﬂH&%a) 4gﬁigaH dt,

0= 8.4 Hz)aan. B3 ( bﬂ:btmonidthyi 214flaono mmmmsphmﬂ/ ﬁ%@/ 058434 Hz)
7.77 (1H d, 0=

8.41
1-[ 2- (am %Wld) l@ é?lﬂeBrépI‘ n9l Fg;iPOW% ﬁ@pm]o% dsqcocrrﬁ 5t i%fe i ned
in Step 3,rAancd4 my hersaneigeonerwas abldxedpte Sl Stcepr@qm e naltaire,

conpound was obtained. s IH NVR (300 MHz, m 2. 06-. 1 (2H,
2. gg 2.52 n(eman@)l 3ng1eghml ﬁceﬁaté ¥eEg) 2@ ‘?vsé} f?)#@ ‘33%)79}”2%0 B azcaeél_ 7—m)

2.3 Hz 1 67 ,oBa 1heBFystalaH, .
[0211])%%)ég} @% %%@e h18e2Rcllby $118r4818n67 MridoyBail y5 a(l m

5- chl or o- Ied1 fdmrodv@d( plnpéNl giodilmy hydroohge) Behizhignp-and the
i mno-1, 2-dih dro r| d| ne féic(;tar bo g1 g%g{)}gdéé’&@é%' derp d %I%n%)c AggRrdi ng

to the met
1-[5-fl uorgy w(al@hlw deltml- b-ayth;s:laitfednbh:lpbenthirrdrhadacmreﬂ:e m@grt@@lxmhl or| de

was synthesized using 2-[(acetyl am no rreth 1 - . fluorobenze
chl ori de, pibEatiedi nggﬁnaoﬁivﬁPBcﬂﬁﬁr?‘ég%@?% e% FARGEE E:ﬁfgl%ﬁ—?; rﬁ\% %6) 8 ppm
1.32-1. O%ﬁggmégrdﬁ%-%%s3f%§1&&@ %Yobésgﬁ éZtthrge§ dolﬂmﬂQ (1H, td

J=8. 3, 77300( 2, 2.7 Hz) 95 (1H &J
Hz), 8.62 ¢Hﬁ@m&ﬁogn§pby ethyl acetate hexane=4: 1). The obtalne yell

57
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

30 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 (L 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).

35 [0196]
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(Step 2) A suspension of 2-cyano-2-(3,4-dichloro-5-0xo0-2,5-

di hydrof uran-2-yl)acetam de (1.0 g),

1-[ 5-f 1 uowo-28e9(Bigaer i di nl -yl sul f onyl ) phenyl ] net hanam ne poydrmotvbssasae
obtained in Step 25 1 (1.58 g) and potassi um carbonate (1.76 g) in ethanol
(10 M) weskastgllg ed overnight at 70C. The reaction solution was filtered

through celite, and conc ntrated ynder uced. pressure. . The resifdue was
purified by BEHATCE 1S €Irocgl‘d FBHEFBBV%\BW&J?E%?%/ beltzy 1] A

acet at e: hexanes=4: I—-fkRkro }E@d@hbaen@drﬁexéﬁ%dUEy&\@éctdléﬁme/ed in

met hanol , 4N hydr'ogen ¢hlofi de-ethyl acetate solution (1 ni) was added and
the m xt ur eStems brfsmxltﬂ@@d offr &me Pﬁﬁn@l'fétlﬁwb%%é‘?%%%rl%e %TQacg pi t at ed
crystal Q Il i dikegryst al r

met hanol% \%{1&3 SCOaCJcle a&ﬁf% |\%ett15%tgltgllm’tel ZQC%% g?m‘?ﬂ %‘Oéf%fv‘ﬁed %5571 I'H NMVR (300
MHz, DVBO-dim) etﬁqﬂpﬂumacﬁﬁd(eZI-ﬂBObml saf, rd:oﬁgt(smpﬁr@turev\ibr 18 hr. The

2009/ 131245PCT/ JP2009/ 058434 1 71. (2H
7.15 (1H, GRRCHE $° %é‘(%&%j”a%’?)t%f Ffé &%g‘h gusﬂﬁgr‘icﬁﬁﬁc 39%' EJfﬁis)dd

J=8.9, 5. TeactEL4vilthHetdll 8c48atkt, The J&Ztdad¥ )wa B WoBHbB5 (2H m,
9.55 (2H, br. s.). s [0212] Exanple 37

5- chl or o- 1SL[cs:eraSuamyz Wdishe RPNEQRPa RO Be RY $1PISL| RRHpoRae solution

di hydr OByréégd e@&%%e gmr eehkar bder(ShsRe4) uvACSor ghng. t arihe
net hod of a Step
(ami nonet hgd])vemtf vaoar eviipohengdh endere selifiondnpdes hyde oedl @lV%ie5was

th 1 f
chlor e GmTane T H-BEEaT ”héﬁﬁﬁaﬁ% Vi drebrrRt CRERE PR 00 e,
g'\/gg C7162)38LP]10@1[@R4 (33 0( @IH'Z,SQZDC§3 0% g)p?n? 1( 24, '6)1—1 (1?H6Jt8§ 8%"%21, 3-‘%84HZ;‘|2)1
7.47 (1H, ngdirzmz % |4£))-7 75187(2( Ty mdd gé 7L B 19ppy=2 - ?(75t 2) A

SUSPENS) 0N Y 802 Ly @'%@J%&Oﬁt%ng Dumi hydride (1.56 g)
di hydro uraér?{f-;%)gl::}ﬁe)tarﬁ(l%ep (nOl 6 g), 2-(am ngnetﬁw? 4y ride | J

f1 uor o- N- pirenwﬂ:xamems‘iurra@nam@e nHy dreshkededeaobpaitheni af Shepniof®: 37 g)

700, Tt T et o oy on na  BEAPSR oA kal TR A R b ent r ot ed

under fedupﬁdzwge)sslu{ & e tH® iR TG Wa S 0P Wil ) faedoﬁy bagiec miixkuea geb col umm
25 chromat ogr aph et hyl acet at e: hexartLe =73 i ned residue was

o
di ssol ved 3§ 7t ol TOAN HYERSSGe Sen Lot d hét' hépd E@?ﬁ?%gs‘ﬁﬁ i SR )

was addgd, s@neh e gripgdi-g nvasTaeY st abhigeda s r omvmshanel reddyde acsimt e.
The precipitated crystals were collected by filtration, and recrystallized

from 30 netémertaety|far&amno agxok/éhtehénpmaél%ﬁﬁbahan@e Y2Sg). |H NMR

300 MHz, O 8 -

A %ﬁ %jc} o P Pty cz?%hg %l%,‘ ?Téig%% ‘%’) §C’7r9%%nt!(iia)|—?ed 1=7.6
Hz), 8.24 {dd%r s:)edLB:eﬁi) dridsure. sThe Beé’ﬁ)d(léFWa@rdlssc)lv@dﬁgl(Hmﬁd;hamol,s ),
5 chl of o- 1Y Sy Fie S BTN ATCa FoRG ) BafDy 11 0om0) as SHBEE, 3¢

i m no- 1,,2- Qﬂlcﬁwdﬁ@%wlér&em?asc Wt@@ hydeechbantde pStepuy. Acmay ding to
the nmethod of Exanple 29, Steps

1- [ 5- f | Uor@tainsd reiid mas Wasﬁhefdo tﬁpﬁeﬁ%}éﬁleﬁﬁéﬁaﬁﬁn@fh%%%?%w%le was
hior' de. BYrTH AL e Taroortan & d™ PEENGRI(300 M., DVBO-d6) 8
ppm 1. 83 (#éthylletlIb) sG;lﬂ%irAzH@)h,enyl}methanamlne hydrochloride (6.57 g).
'H NMR - (300 MHz, DMSO-dg¢) & ppm 1.23 (6 H, d, J=6.59 Hz), 3.38-
30 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
35 tetrahydrofuran (200 ml) was added di-t-butyl dicarbonate
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io 3.20 (4H, dd, J=9.2, 4.3 Hz), 4.38 (2H, s), 7.49 (1H, td, J=8.5, 2.6
Hz), 7.72 (1H, d, J=10.0 Hz), 7.96 (1H, dd, 5.8 Hz), 8.61 (3H, br. s.).
(Step 2) woxuepBmsison of 2-cyano- 2- (3, 4-di chl or 0- 5- 0x0- PCHAIP2009/058434

di hydrofuran-2-yl)acetanide (0.87 g), 1-[5-fluoro-2- 15
(pyrrolidif709lsul ibn:y¢<)1phmmpeﬁﬁé:tmamfhe hygtocal 02 $ det bpred rdd e St ep
1 (1.15 g) _and potassiumcarb ( 4 t n irred
over ni ght ﬁ?mso%empﬁjé ATRETL T orﬁr%oerdt Etg% V\/%)éj t?‘ergdgyﬁ%gaﬁﬁ% cf&émd

concent r at gdd uggder atestlcett presstr ecetiag er. eSTHGeex\ﬁﬁacp’Urwé$ e»zhsb?yed)amm
silica gel 20 columm chromatogra Q%jeg?( hyl acet at e: hexan =7:3-41: {3% The
obt ai ned r83FdEREARASPEIRR 0! q o2 IBRShVEr Sljéﬁa Rt or§ Rfe- HAT

acet at e sSol ki 9Pz hdr i dd Wasq@addedhu Rt dirlag skt Ur eh ¥asH €4 ¥isd @l +d ZL4.:d rom
nmet hanol - ethyl acetate. The precipitated crystals were collected by

filtrationvaandigsoleedyst atthveddatehend2r@noll) et B Acetate to give the

3. 223, 30 (L e Pl ptl] (0 TineRiaeniRly BBy indfotelisl L M-
td, Jd8 4 %Helfﬁll_lzd:ﬁ_) Il8d1ﬁ)§t€:1Héi; dctd;Jdéo Bt sfdBatley, BoR3teatirafurd0 a8
(Eigrrpl e 39UEXEWFBr629- T@fﬁ%l%tpr%lséﬁ\e% §ﬁB‘Ff)r§%pFleu%P6bZﬁz§}E] ?ném no35

1, 2- d'hMﬂr@Péétganﬁighcéﬁﬁ@%ﬁﬁnéBHﬂHMﬂ&%@.o hd@arﬁghate solution. The
2009/ 131245PCT/ JP2009/ 0 soluti on of

434 (St
2-[ (acet'yl ant a0} eetayay - wanwa(ﬁiraﬂgéoﬁz:élné@ﬂwff@ﬁ@ﬁ ElLBEl dang1dsigyl over
cycl Opfopyﬁgg{x@&&rg 4§1ﬂéean%ter I8 buham,ne égagzl?ﬁiéd'ﬁhagf r Alyygded uran

(15 m) was Irre roomtenperature for 2 e reaction m xture was
5 quenchedpmeshusatur‘mtesdrdxudm@ wasdpaxufaedeldyv\bahletdslyllra@eg@l eco Ilumen

extract was, washed with s ri and dr| ov r nesi um sul f at e.
The sol ven?hﬁﬁlgaE\D/%Jb%?lﬂe acf’egcﬁ}&é@ ﬁa(??s&r @"?% s

crystal {4 zeds{ 808 v hanoko wpderid enedine@ ¥ [(Z0( ﬁml Oah@pmsnyaaagyﬂ) 5- /0
fluor obenzyl;acet amde (1.06 g) as a white solid. IH NWR (30

CHLOROFORMFRY o1 @enebhub aC@t%t@ (utHen 4150md3Hwas) addeds Tkze FELAEHES m
723 (1n By F0ubrBan st ek ATnbthnBlegiodi Faled tyadith Muge s

sol uti on olbrNs{sQre ¢y Clrop rogmyildsag MaﬁnszlySBalMaedoﬁemqus‘ah@m@ln de obt ai ned

|n Step 1 % 22 g% if ethanol (20 m {\gas %ded hy3 rochloric acid (10 m)
room t efper s treY a%%h?ﬁ ?n%vtﬁ' Fre(;?f cg erni ght at 80C. The

r eact | Ofp SpbLVENLevBS] py@p@é@yle]cbnmmr} nre&dllamduwee sydirech20rsaturat edg) .

aqueous sodi um hydrogen carbonate sol ution was added, and the m xture was

extracted W (ARt (BA0 ABka attMSOTHe) ek tamktl Wds (Gashed wilele - I8t HEAv ed - Bl ne,

and dried gves sediumsilfale. (The sglvenyanas eyaperaved undep. rodueed
pressure to give 2-' (am norreth yI)-'N-cycl opropyl-4-f | "Gor obénzenesul f onani de

(o 60 25 g)-93 Alwhit@, s&F8 d67 VMR {366 -0z, 1c5c131)) 68ppfh 0345, 0560 (4H,
JICTTARET S RPN EE DR W NER A A )
2- cyanosz2- {B) dedtahl @& 0¢5: 0X0g)2, 5t~ {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
30 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

35 methanol, and 4N hydrogen chloride-ethyl acetate solution (3
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30 di hydrof uran-2-yl)acetam de (0.48 g),

2- (am nonet hyl ) - Ncycl opropyl-4-fl uorobenzenesul fonam de obtained in Step 2
(0.60 g) wodopoisaxisi um car bonate (0.85 g) in ethanol (2@cwip200msss3s4 rred
overni ght at 70C. The reaction solution was filtered through celite, and
concent r ankd wamslerddeduc dhe3hiprtessures Thestedidued wasopurdfhatbby basic

et at eonBHane A7) <t I R P eSS NS 3 S Lo e AL REENaRD . 4N

acet at ezh% I SSO In ne

hydr ogen ehloritleoe) hahd acedaf e sidlivtedon o lyivk) thastaddedcompdunbie m xture
was 5 crystalllzed from met hanol -et hyl acetate. The precipitated crystals
were col | étte8 % filtration, and recrystallized from nethanol - et hyl

o a6 ar] o Ty BHE (3 bz, © w@@@o%(;gg? (p%“[ 325 g BT E0E Yy O3 46 pem
(2H,s), 7. 3)693(§L1-| Bd,mP=% 712. 6HA),, s7.,57(-2H, t(d, H3= 9,5J21789|z)i2810% 7%
(1Hdd, 1 4 44, 9=8.52, 2.08 Hz), 7.98 (1 H, d, J=8.33 Hz), 8.25 (L

H, s), 8.60 (1 H, s), 8.72 (2 H, s), 9.67 (2 H, s).
[0197]

10 Example 22
5-chloro-1-[2-(ethylsulfonyl)~5~-methylbenzyl]-2-imino-1,2-
dihydropyridine-3-carboxamide hydrochloride
(Step 1) A mixture of 2-~fluoro-5-methylbenzonitrile (7.5 g)
and sodium ethanethioclate (4.9 g) was stirred in N,N-

15 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 to give 2-

20 (ethylsulfanyl)-5-methylbenzonitrile (8.57 g).

'H NMR (300 MHz, CDCl3) & ppm 1.32 (3 H, t, J=7.35 Hz), 2.35 (3
H, s), 3.01 (2 H, g, J=7.41 Hz), 7.28-7.38 (2 H, m), 7.42-7.47
(1 H, m).

(Step 2) To a suspension of lithium aluminum hydride (2.2 g)

25 1in 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

30 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

35 acetate, and recrystallized from ethanol-diisopropyl ether to
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J=8.7,5.7Hz), 8.23(1Hbr. s.),8.39 (1H d,J=2.3 Hz),8.46 br.s.).

(I'H d,J=1.9Hz),8.67(2H, d,J=1.9Hz),9.59(21-1, [0215] Exanple 40 15

5- chl or o-we2Be9Bifagl sul f anbyl) - 5- f | uor obenzy1] - 2-i m no- BCZAIP2009/058434

di hydr opyri di ne- 3- car boxam de hydrochloride (Step 1) According to the
met hod of @&kaeplel29(etSiyepmilifamnd )2,5-nethylphenyl Jmethanamine

2- (am nonef hyl eth fluorobenzenesul f onam de was synthesi zed using
2- I(3‘acetylrr§h 9 %?’re'\*‘; C%/ 4(48 é{i?ufq Juor obenzenesul fonyl chloride, ethylamne and

7
2y39°?25°5*}pq“§%“0‘3§§“%?? G AT A A e RS
(1H, dd, J58 2351‘{St°.prZ“)7 KBSHQbenél Y élﬂ H, f 7. 2% (1 H,

2-cyano-2-43, 4J:Q"Cd-!]_0r - 4(%;%(3“2 P riyg[r o%yraq % y ia e %@d‘qﬁ'%[]e%zl

2- (am norreth | ) - N-eth orobenzeneéu (‘)nam e ob ai _
(0.23 q) Y)oﬁaé‘s,lmhcarbonate (0.34 g) in ethanol (10 nl) was stirred

over ni ght e Iea tiaQn_sol uti red t hrough 30 celite, and
concen?rat d JQSQr reducé 1%?6@%3 etl %Ee ?iEVé &é@ybhr$T|ed by ba5|c
silica gelmediyiphahngraiegnaphiye( e/iybcatetatie: bexanssd: 8y 4ds .0
obt ai ned rgﬁld was di ssol ved in nethanol 4N hydrogen chl ori e- et yl

acet ate sofutd t(rf%@y%n&ddéd 8a8d tRetAtxebydrofares ystz0 ImPedvds om

e anakr (RIS a0l ahe o PR LDHERLP! b abodat Yot absy LS COlL Sl ed oy VO
2009/ 131245PCT/ JP2009/ 0 8434 filtrati on recrys e

net hanol - éthune etegt sttio rgidvett hé$t saﬁ? tempega’dut@ fdr g) 3 Igﬂ-}ml\ﬂl\ﬂ%a(tlﬂég
% E)NS Oyfta? @ﬂ%ﬁlﬁ%@&é%c ?Céa nlighie gyl ?%‘1(11 Wi %‘%BV.]%FC?%H%-), 8. 01
(1H, dd, JEs: ga,xt&atth)a,s #204<8. ﬂz4thlls+atmat§d28riﬁét dd $rided SAZ (1H,
s), 8.65 :%énéélum sLlf%tES (%gg gglvékg was evaporated under reduced
15 pressure. The obtained residue was dissolved in ethyl acetate
(250 ml), and m-chloroperbenzoic acid (15.6 g, containing
water: Wako Pure Chemical Industries, Ltd.) was added at room
temperature. The mixture was stirred at the same temperature
for 3 hr, and treated with agueous sodium hydrogen carbonate
20 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 (70 ml), and 4N
25 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).
30 '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-
35 yl)acetamide (2.35g), 1-[2-(ethylsulfonyl)-5-
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[0216] Exanple 41 10 5-chloro-2-imno-1-[2-(nethylsul fonyl)benzyl]-1, 2-

di hydr opyri di ne- 3- car boxam de hydrochl ori de .

2- Cyano- 2W02pev/dimikl or o- 5- oxo- 2, 5- di hydr of uran- 2- yl ) acecanpzies/ (848t g) ,

1- [ 2- (et hyl sul f onyl ) phenyl ] met hanam ne hydrochl oride (1.5 g) and potassium

carbonat e @et8yjphweye]hstsihamedeinyetbemnbr{@) dHYadteBAG f@pl6 hp. gThe
' eous sodi um hydroxi de solution, and

i i d 1N
extracted Mt APB RYE=Be0ih: 68 TARRAR guni £5 |l ST Liuirel Aai SRSA00I at od
brine, drigdooues ERIpESE Wy, suld ake, @ﬂg fLLie &qm D&, 501 Ve Vengtrg% q

evapor ated under reduced pressure. e resi ue Weis puri
silica gel Yé6Pudl eRfawat by apride e‘Wllj-ltJ&vet &) ex'ﬁr@atlachmeﬂ mesii dad vvas

I h ate_sol uti
wos added, “arderhecm ST Yee R LA Bl . RhRopEaehyT Seethe.
The preci thaat @dSbegsWatls weeter 25 dt di 4 ieet e chray cfri:Llerf AtviedN ma@id s i um

: | H NMR( 300
kﬁ;réigglggézga%g ghﬁﬁ %gﬁ? %@%?fH%%E%%tgé under reduced éressure

7. 06( 1H, rr)ThéZrésZﬁ(lél'kzeﬁfs} %L%ﬁé'cﬂ H&ﬂ%é@lcﬁg A3 iEHG®L column
8.63-8. 78(2E&3%§t§8§§£%§) (ethyl acetate hexane 7:3). The obtained

10 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 recrystallized to
give the title compound (0.55 g).

15 'H NMR (300 MHz, DMSO-dg) & ppm 1.19 (3 H, t, J=7.25 Hz), 2.36
(3 H, s), 3.46 (2 H, g, J=7.22 Hz), 5.78 (2 H, s), 6.84 (1 H,
s), 7.49 (1L H, d, J=8.10 Hz), 7.89 (1 H, d, J=7.91 Hz), 8.25
(L H, s), 8.59 (1 H, d, J=2.07 Hz), 8.70 (1 H, s), 8.72 (1 H,
s), 9.61 (2 H, s).

20 [0198]
Example 23
5~chloro—2—imino—1—[2—(methylsulfonyl)—S-
(trifluoromethoxy)benzyl]—l,2—dihydropyridine—3—carboxamide
hydrochloride

25 (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

30 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).

35 The mixture was stirred at room temperature for 2 hr, and
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Exampl e 42 5-chloro-1-{5-fluoro-2-[(2-nethoxyethyl)sul fanoyl ] benzyl | -2-

i m no-1, 2-di hydropyri di ne- 3- car boxam de hydrochloride (Step 1) According to
t he met howoabodasaawpl e 39, Steps 1 and 2, 35 PCT/JP2009/058434

2- (am nonet hyl ) - 4-fl uor o- N- ( 2- net hoxyet hyl ) benzenesul f onam de WO NOM

312- 15PCT/r cRP2ROOMISBA 3o dhas syhfhatsi z@dhydiage 2- [Thac etigtarienapset hy1] - 4-

f1 uor obenzenesul f onyl e} de 2- met hoxyet hapam , ftriethylam ne and
hydr ochl oritE s St{”lea LS80 SRR T2 6P, 35°% %grﬁl%«?'of HiS  3=5.3
Hz), 3.21i(3dganis) subsindedhab2Hiltdred. @8 (2ikosdh delkld ZHThé J=8.3

Hz), 8.01 (1H, dd, 0=8.7, 5.7 Hz). (Step 2) A suspension of
2- cyano- 253 tradec megr GOBceRbrated HP%?HrEﬁ@#%ﬁﬁ:P@@%%ﬁ%%an?éé Fesadyp,

d
2- (am n9rr%ﬁafyld)lséofﬂvléar QH‘ﬁgtﬂgﬁQPXygﬁ@yJ}% Q?%@gél@%? |nr%ﬂ1an 5103%1( ined in

Step 1 (0.61 10 g) and potassium car bonat i 0 m) was
stirred o@@ﬁﬁ@@ﬁtsaﬂulggn The méhcvionadadddt i dinenvas sftiulreewed t hr ough

[ h ified
by bas o SCCR GaT Ror R NRFBAAY bek Abhy SE1 M iC ARbtHrE nevAno=7 3. 1)1 0).

The obt ai r(métm@%dzuéamzs 15- dtsﬁﬁlﬁi@ﬂom@tmﬁmnyﬂ%éwm&ﬁle
[ tlon (1 mM) was added, and the m xture was

gP;gigﬁflgéﬁéng %%3bﬁa§§: eghyl acetate. The preC|p|tated crystals were
Give the (T chaound (05 o S0Pt RhFe (S00 e DVES i 8ol
2.96-3. 09 7(-2A- 7n’)46 311111r(13H; $)4837337 3( 212H:(ZH M. B 8H 2H, )., 7. 03(1H
dd, 0=9. 9, %s%'é@z 77 2( L1y Lden 058 f¢?2—5l'z@th3§1£§léaln"3';ﬂd-’5—3 =8.8, 5.7Hz),
(trifluoromethoxy)phenyl]methanamine hydrochloride obtained in
Step 1 (3.94 g) and triethylamine (2.91 g) in tetrahydrofuran
15 (150 ml) was added di-t-butyl dicarbonate (4.08 g) at room
temperature. The mixture was stirred at the same temperature
for 3 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
20 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
25 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
30 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.

35 'H NMR (300 MHz, DMSO-dg) & ppm 3.39 (3 H, s), 4.48 (2 H, s),

126



8.23 (1H, br. s.),8.27-8.39 (1H, 1), 8.48 (1H,s), 8.69(2H, br. s.), 9.58

(2H, br.s.). 25 [0218] Exanple 43

met hy 1{ 2-w02e0@asbmsoy 1- 5- chl or o- 2-i m nopyri di n-1(2H) -  PCT/JP2009/058434

yl ) met hy1] - 4- chl or ophenyl } car bamat e hydr ochl ori de (Step 1) To a solution

of 2- am nd--S-lcHloFebdnz grbt QBIIéZ(rl 06830()H armm) didwetdyllami, nopyddi.Aé (20. 3
I n N, g— dI@E gylgﬁﬁ de (15 m) was added dropw se net hyl

chlorocar ﬁéte % é ‘roomtenperature, and the m xture was stirred

at 90C f or(Shelpr 3) Tnecmanburze Sps-al dloleh 4 D- gani 2 15-diegmadoFpenatur e,

poured int xtracte 35 et hyI acetate. The organic | ayer
was washed ﬁ%égfa?at d°® gOBé‘lg'i 95509 1058434

5 (trlfluoromethoxy)phenyl]methanamlne hydrochloride obtained in
Step 2 (2.5 g) and potassium carbonate (2.83 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
ethyl acetate. The organic layer was washed with saturated

10 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 dissclved in
methanol, and 4N hydrogen chloride-ethyl acetate solution (4

15 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
(1.36 g).

'H NMR (300 MHz, DMSO-d¢) & ppm 3.44 (3 H, s), 5.86 (2 H, s),

20 7.06 (1 H, d, J=2.07 Hz), 7.70 (1 H, d, J=9.42 Hz), 8.21 (1 H,
d, J=8.67 Hz), 8.24 (1L H, s), 8.69 (3 H, s), 9.68 (2 H, s).
[0199]

Example 24
5-chloro-1-[2-(ethylsulfonyl)~5-fluorobenzyl]-2-imino-1,2-

25 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.

30 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

35 acetate:hexane=1:19) to give 2-(ethylsulfanyl)-5-
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brine, dried over magnesium sulfate, and filtered. The sol vent was
evapor at ed under reduced pressure. The residue was purified by silica gel
col um chwormdswgiaphy (et hyl acet ate: hexane=3: 20 - 1:4) pro/Jgeoegossasiyl
(4-chloro-2- 5 cyanophenyl)carbamate (1.21 g) as a white solid. 111 NWR
(300 MHz, f@D@iBbesz@ﬁtﬁlBét (Bl—Blsq ) B IUd.1H, n) 7.49-7.58 (2H, m

8. 28 (1H d, LT= 9. ep.2) To a solutlo el ¢chl aride ,60. 74
g), di-t- bﬁtwRdi%%Q%ﬁatéificzlsé f BPB Y- et by I H r(4'ch5[ §k9 H% Y.ode @
cyanophenyl ) gar pasat e @bt ai nedein. S epl I ( )21 )31V .rtet Hanﬁl (n50 . ¥ 3was
added sodi Um borohydr| de (1 52 g) by small portions at 0C, and the sol ution
was stirred7evVeright @t - room tenperature. The sol vent was evaporated under
reduced Pre e_r S i alge and4satuyr at ed
/'5 sodi flm %c;#og%n gar b%ﬁ% é'ﬁs%‘ﬁ% %efﬁn%ﬁ%b%eﬁilt%gﬁ?e vvasqfl I te?ed of f
t hrough cehi tetrZhedtbFtrate (VA8 k! rems extdwd K etahilylasdifangl)and t he

organi c | ayer was washed vmth saturated brine d _over Sdl ul fate,
and filtefddorphengsniEht 1GasP E%ﬂﬁ‘? WRiet &eoicge?d gcr esgurleﬂ{esl'

resi due \A@ﬁx%qreumafsl gelbyeal htcaogel t@m@mm affeat o3grl'a:phyan(detth‘¢lated
acet at e: hexane-1:9 - 2: ngl ve net % doat

(2- {[(tbutv@%ycépﬁéﬁw faﬂrﬁﬁsf PhpYIratenl FGomeRAYEarBamiterf1928%g) as a
white sqli 8 SH 3cB8wa3H, s

%5 4.2 9(5% @e@%@gggggewk§r92 o g% (ﬁ@#”%?eéﬂ%%g%%ﬁ% dtﬁ?%a2§4 we )
7.23-7.29 filHerey af§4tmbmgu cgtigey Hhe l@mtﬁBW@choﬁFent(fSFéﬁ 3) To a
sol ution

(2-{[(tbu%@é)affﬁgﬁﬁlejjaéfﬁsfﬁe?hyl he e lodruoepk‘lﬂeansyﬂlcsasroégr?gt énolttjlteglhﬁrelaléo in
Step 2 (1.4b rgHriogest bamahslwaSeadgedaéété]’g/elr@ghmtm ot3 del-letiad agicieCat e
solution (2 mM) at roomtenperature, and.,the m xture s stirred o grnl ght .
The resul tay té’@y§P&W§nﬁeWéSc8PPSEFEHaBﬁdf‘ll]il‘fl?ﬁt}f%%uc V@c}) Y&y stal #I Zed

e Vs

from et| fm%s]ﬁ% %ra@ylcr%%%ta@i@z%@ gryg @Eﬁ@ﬁbﬂ&i@@@m@ hetierd-£ 35
en

chl orop car banat e drochl ori de . é as_a white solid. | H NVR
(300 MHz, quowﬁp—aertbw:suegapzﬂ4> 8y hueeoP epysimethgnaming (o4 ) 7. 60
(1H, br. Sl%gar rl%e ? .38 (1H, br.s.). (Step 4)

2- Cyano- 2- 154 F6F0-'5- 6%03 , 5-di hydrofuran-2- 5 yl)acetamde (1.0 g),

net hyl [ 2- 1ﬁaﬂr'letorzrsbbmez4 Dmssd)edmpra;eppinl tatbarat B, hydr@vemmim ,ob2a931ed in
Step 3 (2.12 g) and pot SSI mcar (1 18.49 re, stirted, f@nol
it drade 38 onfn 31 ar 4°%Rs pobr o A

(10 m) ov@r e e m§ Ur s’ pour |nt aqueous

sodi um hydrpxi dQ:chSO'JUlﬂOO@B and saxupact edswi (h kK9 @eﬂhyJI—&cEI,atSe 68rhe>qrgam c
| ayer was washed with saturated brine, dried over magnesi um sul fate, and
filtered. &S sAl Vents)was evaporat ed under reduced pressure. The residue

was purifi asj £ sidd u ) Lot hyl

acet at e: he&dtegyfgs%lfl l%%elg)gjbtof;)%egarggf:ﬁgggggggﬁ?gsoﬁed 15 in ethanol,

4N hydr ogef&ﬁﬁ@haim]ﬁtﬂe)tlhaa:@eu@tee hsdkuchénrégenbpt%@eédv@oﬁt%{ho? t he

m xture wa stallized .from.ethanol - acet it

crystals \AZQeg’r%cﬂ & % YA oﬁo gg egrgygig F?ﬂ? rgfl?ﬁrlpve%t ﬁgltl tle

conmpoungd (@2s Nde A ilk1l- Iy 1( wQaMdZJnaBNBQ}ldGB Er,l) a’pnr@orﬁSteéIfﬂ_d%erSi)ure

5.36-5.52 (2H, m 7.12 (1H, d, J= 1.7 Hz) 7.43-7 16-8. 27 (1H,
8. 32- 8. T:Me(nmitwge 878@3 staprast af Fhe. ST, é@m?éﬂa er %ﬁl%] Hnpl e 44

5-chloro P43zl @i Na3aykbkbengydd-@ith ethyl
i mno-1, thdi%l@ opyrl d| ne- -céjgcglo?ifam de ﬁydrochl oride (Step 1) To a

sol ution (@ée%mazahledeE{(EreﬁstZBag) whah@dNwith saturated brine, and

dried over magnesium sulfate. The solvent was evaporated under
30 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

35 carbonate solution. The organic layer was washed with
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di et hyl formam de (20 m ) was added sodi um hydride (0.62 g) under
ice-cooling, and the m xture was stirred for 5 mn. 5- 30

Chl or o- 2-WPRBMOB&EH20nitrile (2.0 g) was added, and the RCXUBREINEY34stirred
at roomtenperature for 2 hr. Saturated brine was added to the reaction
sol ution, aathtdesdrivdiftes Wwasl extiraartoed Winanekhyh ackfate. The arojarnt:

| ayer was washed with saturated brine, dried over magnesi umsulfate, and
filtered. %3S TREPRUIRAH %%ﬁﬁ@ﬁ%@rﬁﬁééFered%%dr‘?ﬁje%&r@s The residue

WO 2009/ 131245PCI4 IR200 1058434 gyl Vehiaknl 28dohbeByespyy ?«@@ﬁ@i e- hexane
to give 5-chloro-2- (2-oxo0-1, 3-oxazol i di n-3-Y1l)benzonitrile (1.8 g) as a
whi te sol i@cetate:hg4amvR (300 Whe, obbeigpderpphiivde 21ag 24430l vRey 1@ Hy) |

4.57 (2 =7. n 1. =il - . . Ste T ti f

ni ckel( c@hlrg#%ae&?l. gld;)%%l)di -at%%buéltNyIh%g%r%%o%tlgr%g%?gtr@} %%%tg@éu on e

53 chl or o- ﬁsé&l:ﬁ@i((éé% 14&3-@%&@5 fcme%i. ytrhbgmzﬁﬂhgéidé@s O?ttﬂzﬂs&ﬂ a'bm 681°elo|fa>r( 1.8
g) In net (0] was adgaegd sodl um Doro rde . S

portions afn]@’@, RS a‘}%‘qer%?ﬁq%acﬂrl@ s I§EACF ép59§FH%8h%Oale%gjrﬁ 2=

t enper at ur est H{Es $0f KAL) J’@&‘lﬂi@ﬁ%ﬁ@r@q]Hié@@'én'éﬁﬁ!bl@eﬁyafrgéﬁybﬁidé heo resi due

was dissolved in ethyl acetate and saturated sodi um hydrogen carbonate, and
t he i nsol udl e2sudst was filtered off through celite. The filtrate was

extracted w t hyl ta / e .or.gani-c .| ayer -was d wi
sat ur at €d 1l;iiirltﬂrﬁljeRe ( rioegﬁ%\’/ebﬁrsrgéaégi@d tE{sgnuI]T'a:lLt%etntP’arII{(fi il 9‘3%%36@?@' stys)ml %/%nt
was evapor &2 ed, undef=T.edudeo preessurE. Hihe)reSi.die-wds6pufifiednby 8iTT7ca

5 chl or o 55 (3 o¥o- L B oag i 0. 0Tyl BengyP] 837 banarer (2 21 8) 43 a
white solid, &H NVR(300 MHz, CDC13)6 ppm 1.45 (9H, s), 3.89-4.05(2H m,
4.28(2H, d,J=6.2 FE_14.45:§:71 (%ﬂf nhj 5;%{0(1@2bg;3i%,dzb%gighgg_
(1H,n),7.27SV$BG%h , Qﬁgno 2-(3,4-dichloro Xo-2, \%
15 yl)acetamide (0.43 g), 1-[2-(ethylsulfonyl)-5-
fluorophenyl]methanamine hydrochloride obtained in Step 3
(0.55 g) and potassium carbonate (0.75 g) were stirred in
ethanol (15 ml) at 85°C for 16 hr. The reaction mixture was
treated with 1N sodium hydroxide solution, and extracted with
20 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
25 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-
30 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
35 5-chloro-1-[5-chloro-2-(dimethylsulfamoyl)benzyl]-2-imino-1,2-
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7.45 (1H, d,J=2.4Hz). (Step 3) To a solution of

tert-butyI%S chl or o- 2- (2-oxo- 1, 3- 25 oxazol i di n- 3- yI)benz¥Q&Farbanate

obt ai ned VR 2809%1$1245(2. 21 g) in nethanol (27 m) was add®§ RYe8dHen

chl ori de-met hanol solution (10 m) at roomtenperature, and the m xture was
stirred fodiBy@ropyiﬁﬁimﬁﬁﬁﬁqﬂranamﬂd@nhw@&cc@ﬂoemdeated under reduced

hashed i t RSETRy T aker a1 it B o drnetny dndhe et hahb ! L8Tue 104

(am nomet hyt ) 54-gh) Oi@pﬁ@ih/a]r]oll @_B)XtﬁZ)Olwla@I @d&e@lndrbpdﬁ.éehhoshdpe(lélé}ﬂ 9)
as a white solid. IHNW (300 Mt ppm 2. 88 &E % 3,48-3. 64
(4H, n), ©Tf4205(3getyianing r@n%ll—ﬁ-g@l@zﬂbeaze@eﬁuif yI ghderids s),

35 7.93 {2kh P5.gF In té@%%ﬁ&g{oléﬁ?a‘}?H@%ﬁ'?%@i%’e%%é%o(@&ﬁe 4) i

suspension of 2- cyano- - chl or o- 5- oxo0- 2, 5-
di hydr of urlahxaum)met@rﬁ@eed( G- bOvagm t3- [r@omrh':em@ﬁétahylr)e14and stirred

chl or ophen oxazol i.di_n-2- ane c neg i 0. 67
g) and potgéél%n&oargéhaggafﬁlgﬁ g X¥ﬁE§t ano?9§n§€%§ gbé@ésélrredé
over ni ght aktr&€ edheitleaeitiOn s@tdbican TAs éxtte@’edwa@rm@ted:eﬁttke and

concentrat ed under reduced pressure, The residue was rlfled by bas
o ol SR e e o T HCE! (T T P Oe e B SHALREG: T Shusnt

obt ai neg, rﬁ§éd@@aﬁé\@§a@éc§ﬁﬂld@ﬂ AR s s 144 hyﬂéqg@@l@&é ofdge-ethyl to

acetate sol ution m ) was added, and the m xture was crystallized from
met hanol - epAyi L& tl@YeSlmk@ ;ﬁ@cuqm@tne@h@py@tt@lggamm eshvéceedgtaye)

LRt on gy ogLpel A, [ aUEL oty BRLEl Sckuflis (1o,
Hz), 4.50 15.12Hy) 7ag1a (v, td ,sb1ARB

'H NMR (300 MHz, CDCl;) & ppm 1.98 (3H, s), 2.82 (6H, s), 4.66

i5 (2H, d, J=6.4 Hz), 6.45 (lH, br. s.), 7.40 (1H, dd, J=8.3, 2.3
Hz), 7.66 (l1H, d, J=2.3 Hz), 7.77 (1H, d, J=8.7 Hz).
(Step 2) To a solution of N-[5-chloro-2-
(dimethylsulfamoyl)benzyl]acetamide obtained in Step 1 (1.77
g) in ethanol (20 ml) was added 6N hydrochloric acid (20 ml)

20 at room temperature. The mixture was stirred with heatlng
under reflux for 3 hr, and then stirred overnight at 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

25 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~

30 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.

35 The reaction solvent was evaporated under reduced pressure,
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(2H, M, n,9.50 Hz), 8.22 (2H, 5.51(2H, (1H,s), br.s.). s), 8.59 7.36 (1H
(1H,d,J=1.9 d,J-2.1 Hz), Hz),7.52- 8.62-8.72 [0220] Exanple 45 zo

5- chl or o-WOZMME12#5 ( 2- [ ( 1- net hyl et hyl ) sul f onyl ] benzy1} - PCELIP2009/058434

di hydr opyri di ne- 3- car boxam de hydrochl ori de

2- Cyano- 2- 8¢e4idi abidr 65 5mbkovs dddndraofdirtdre v xirec ebanisde r¢2dgpt

1-{2-[(1- yl et hyl)) sul f onyl ] phenyl | met hanam ne hydrochl oride (2.55 g) 25
and potassg§%$d§ng%§%% (%R§4sé¥vﬁﬁ eVeEi FYBPTH &L AT (2ruAsd at 90C for
16 hr. Thepresshion dhat tkeidws woiired dtadied Niagueausysedicumokydr axide

solution, and extracted with ethyl acetate. The organic | ayer was washed
with sat urafedthei metrart e‘&a%\ﬁé?g/rffégﬂﬁsqmrﬁwlf aCeTaiR/d fTheerddcsoThe

sol vent yas,30-eyapopal ee anderty qdu%egt%sw umTIfﬂ?éjEcg%Eg\éesWﬁﬁtEHﬁi,fied

by basic silica gel colum chromatography (ethyl ace - hexane=4:1). The
obt ai ned res{dblke watxdiss ovaeditraatdthnglth 4\ihividecgentehl oFheecrydryic

acetat soLULign (2 gl)oves.adiet, 0 el XUE YR glyotal 1 zed Trom

evaporated under reduced pressure. The residue was purified by
basic silica gel column chromatography (ethyl

10 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

15 give the title compound (0.43 g).
'H NMR (300 MHz, DMSO-ds) & ppm 2.80 (6H, s), 5.70 (2H, s),
7.34 (1H, d, o=2.3 Hz), 7.75 (1H, dd, J=8.5, 2.1 Hz), 7.92 (1H,
d, J=8.7 Hz), 8.23 (1lH, br. s.), 8.47 (1H, d), 8.68-8.90 (2H,
m), 9.59 (2H, br. s.).

20 [0201]
Example 26
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,

25 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

30 (2H, br. s.), 7.71 (lH, dd, 0=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

35 (0.81 g) and potassium carbonate (0.88 g) were stirred in
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WO 2009/ 131245PCT/ JP2009/ 058434 filtration, and recrystallized to give the
title conpound (0.46 g). IH NWVR (300 MHz, DMSO-dd 8 ppm 1.24 (6H, d, J=6.78
Hz) 3.74 WOR0M0IIHS J=6.69 Hz) 5.81 (2H, s) 7.06 (1H, dECTIEPOXAIB434 22 5
Hz) 7.71 (2H, m 7.99 (1H, dd, J=7.44, 1.79 Hz) 8.24 (1H, bra.) 8.60 (1H,
d, J=2.07 ¢h)arg163r18) 76 )( 2temigdt66t( 2ZBPC br The. freaf0221] sEkahpbe 48s10

S-chloro- I3 | ‘&’g&hx?oéig%lc %ﬂ%&%“lf@’ﬂé"%%”%? Q?é‘&yéﬂaé%%@e'&OJan%re@ hydr opyr

i di ne-3-carboxamd ori suspensi

2,5-difl uommmezi)rpﬂersdmre( 12Tﬂegiesn®m®aﬁm®dﬂrﬁmcﬂé}§( ®a3ig) sdid gpotyadsi um
carbonate (13.6 g) in DVbO (360 M% was stirred overnight at 120C. The
reaction BPKBIUS W%%@@F‘éfd (PRESL1RCAYAEBERRBRIR™ ATy O 'And e&¥ract ed

with etBylnpseiatieorithe aganiacekayer swastyashed w | hysatadaded-drime,
dried over magnesiumsulfate, and filtered. The solvent was evaporated

under redmébﬁlme@bs%ﬁrléowrwedne@irléuéhwaw@iay@wate@e@rﬁmsetwe

(6057 6 S e o AR £200 Tre  BRBO Br b BT 0 0 L
7.49 - 7.5%ndddndn) (1078 .- 7.68 (1H, nm), 10.02 (1H, s). (Step 2) According

N[ 2 Camt oty G558 BGor BUREnH] RebRiNasAPr SRl de F5% HYdFobhi Britie (1. 92

g) was Qbt@med)as & mhitie,sal,i d=1usi Hg) m ckeb ehhorade, zsod um. 1 Hz),
bor ohydri de, di -t butyl dicar bonat e, hydr ogen chI or i de- net hanol soI ‘uti on

and N (2- chaho-4Hf [duorBhdn{iz) weﬁhaﬁeééﬁf oharni de) ob? et he@in Btep 2.y I H

NMR (300 Mz [M@p 8.p 2 3457 L 134 2H,.- S),
7.31 (1H, dd J= 83qul %zaHrz@)%g ?iHﬁbgdd §g%5§%)’m3€é%%((}1ﬂh dd,
J=9.8, 1. 7SI—)|2) 8.38 (2H, br. s) (Step 3) A suspension of

2- cyano- 2-@0’:‘2@& chl or o- 5- oxo- 2, 5- di hydr of uran-2-yl)acetam de (0.77 @),
N-[ 2- (am norret'hyl ) -4- 35 fl uorophenyl ] met hanesul f onam de hydrochl ori de

obt ai ned iFxaGiER Z\I)D 2009/ 131245PCT/ JP2009/ 058434 2 (1.0 g) and potassium
car bonat eéol 36 g) .in _ethanol (15 m)_was stirred overnjght at 70C. The
reaction qh%@dfr? Wash 4 <ICtY€rl€éi’ePﬁW6§t}F1f€%VH eDSRAYL LoncEmRAT e Under

reduced pregsipyiQiRsizdue WagpYAL! h?QrQéfhP@ﬂ&es' lica gel colum .5
chr omat ogr aphy (et hyl acet at e: hexane=7: 3 0). The obtai ned resi due was

di ssol ved GSiaﬁetlnaﬁ*olsomﬂlwdpég@ﬁtbmoiraelémylb@@m@ttee gbi@tdlon (1 nl)
vas added., and. Je UGS (48% by SERL b3edsCLOM BERDARAL: eHls a5etat e The

preC|p|tate
20 tetrahydrofuran-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

25 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

30 in ethyl acetate (150 ml), and m-chloroperbenzoic acid (11.5q,
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

35 carbonate solution and saturated brine, dried over magnesium
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crystals were collected by filtration, and recrystallized from/o

nmet hanol - et hyl acetate to give the title conmpound (0.04 g). I'H NVR(300
VHz , DVBO-w0e)®/pprs3. 11(3H, s), 5.55 (2H, s), 7.06 (1H, pauJrloe9oB42 7Hz) ,
7.34(1H, td, J=8.5, 2.8 Hz), 7.51 (IH, dd, J=8.8,5.4Hz), 8.22(11-1, s),
8.42(1H, d, 38ifotpr) and Ealteredbr B9 s@plasnt was evaporated under

reduced pressure. The residue was purified by basic silica gel
column chromatography (ethyl acetate:hexane=1:4) to give
methyl 2-(cyclopentylsulfonyl)benzoate (4.11 g).

5 'H NMR (300 MHz, CDCl;) & ppm 1.58-1.71 (2H, m) 1.79-1.97 (4H,
m) 2.06-2.21 (2H, m) 3.97 (3H, s) 4.10-4.30 (1H, m) 7.57-7.72
(3H, m) 7.99-8.12 (1H, m).

(Step 2) To a solution of methyl 2-
(cyclopentylsulfonyl)benzoate obtained in Step 1 (4.1 g) in

10 tetrahydrofuran-ethanol (100 ml+10 ml) was added lithium
borohydride (500 mg) at 0°C. The mixture was stirred at 60°C
for 3 hr, quenched with 1N hydrochloric acid, and extracted
with ethyl acetate. The extract was washed with saturated
brine, dried over magnesium sulfate, and filtered. The solvent

15 was evaporated under reduced pressure to give [2-
(cyclopentylsulfonyl)phenyl]methanol (3.1 g).

'H NMR (300 MHz, CDCl;) & ppm 1.57-1.72 (2H, m) 1.75-1.96 (4H,
m) 1.98-2.18 (2H, m) 3.20 (lH, s) 3.52-3.76 (1H, m) 4.90 (2H,
s) 7.44-7.69 (3H, m) 7.98 (1H, dd, U=7.82, 1.22 Hz).

20 (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 [2-(cyclopentylsulfonyl)phenyl]methanol obtained in Step 2
(3.1 g) in acetonitrile (10 ml) was added to the reaction

25 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

30 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,

35 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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(3H, m. 15 [0222] Exanpl e 47

5-chl oro-1-{5-chl oro- 2-[ (di net hyl car banoyf| am no] benzyl ) - 2-

i m no- 1, 2voizheudisoggr i di ne- 3- car boxam de hydrochl ori de ( SCeEPN9/ 058424
solution of 2-am no-5-chl orobenzonitrile (5.0 g) 20 and

di met hyl aniopyi di. pe-¢0622 (2, im) db nEt hylmcet,ang=de 1251z.) was added
dropw se phenyl chl or ocar bonat e 6 2, m)_ at roomtenperat.u d the

m xture wdStebi A) el 89ERRIGAIOL T aIPJe%Q:'tEi B IR 0, re | nfng wat er
and extragt, dlL%ggmghgehewyt 26 6L Bl San thes P GAN0 Haay@naab tedsked i t h
e

25 saturated brin over negnesiumsul fate, and filtered. The sol vent
was evaposated 3urwéD mgdumedDMFei;@unle e stisi ke L Per EpredObyrsilica

I I h henyl
a- chl of 0125 EyARBRReRE) 24y BAR B (05 0] 0 | MR (300 e Yepi1) 6
ppm 7. 17- Ec%%aﬁ%Hwaﬁ)aadaa 7248 tBéipr@cﬂbfﬂbﬁédﬁbﬂjﬂtahﬁ W£121 8.30 (1H,

. (Step 2) To a solution of en 4-chl,oro a hen carb e
obi ai neq” 1 14E85 o8 P, 610y TRt BB ARIARI S, 56V REE b CAddBd IR Ve
di met hyl a'I'nn 2otgt LaRY Aok yaaBgER! shHedhate rEOTIE BiDeraidiitthe and the

m xture 9/ 131245PCT/ JP2009/ 058434 was stirred overnight. The
reaction mqlnmﬂenmeSpemtedctﬁdows‘éh u? FREEeS ot Wi Hy o g SelardsGitatE ~

sol uti gn, %é%% t“‘fﬁéV%E%Fﬁﬁé“ﬁa Qe%%%ewég@%do%g%ﬂ'%aE@YﬁEeMﬁS
washed % t rate rine, dri over gnesium sul fate, and filtered. s

The sol vernirl\t@s elrdpar atred madaemeﬂusehf@lre,smcé £ fHee Tasbi disenaslpantfi ed

by silica gel colum c ra eth aceta hex 4-+2:3) to give
3y(4 chl o e@?&ﬁ&ﬁﬁ@ﬁyﬁl efgfea}lﬁﬁé‘ 5%1 PEAIEY YaPH N?\/R (380
Mz, CDC13)::8 MR 31092660, s8)i6a98eT. 8(3ll(trﬂeﬂr| chﬁ}orﬂ@t&g:ﬂ@ﬁy S, m
827834(1H m. (Step 3) Using

3- (4-chl ora@ez:aéyearbemeﬁy@ 11.1- mmbﬁﬂmeéﬂa i e ¢'a5 9ese 12183 ¢),
a“d in, Jrannely %Zq] ﬁggdﬁ%sagﬂ' S ﬂém&é%’t}%ﬂ%étm Yo X PeidH orn-52-

[ (di met’ yI Car am)yl )am n nzyl }car amat e was 15 obtained. IH NWR
(300 MHz, n100%3)s &cojead.l. Zme(@i-gtm)e 3@&)37 qmt@lweﬁy frzm mgthgnod -6 Hz)

g_gg ?1&3e%%%%Lg%mgaﬁfy(gnf7%h§ §fefipﬁ n; 2§r§§tglgdwe£é é%fﬁeé%éﬁ'ﬁ@

filtration, and recrystallized to give the title compound (70
mg) .

20 'H NMR (300 MHz, DMSO-ds) & ppm 1.46-2.05 (8H, m) 3.98-4.20 (1H,
m) 5.84 (2H, s) 6.98-7.08 (1H, m) 7.61-7.76 (2H, m) 7.95-8.08
(1H, m) 8.25 (1H, s) 8.63 (1H, d, J=1.88 Hz) 8.65-8.75 (2H, m)
9.60 (2H, s).

[0203]

25 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-

30 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

35 acetate:hexane=7:3—1:0). 4N Hydrochloride-ethyl acetate
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20 (Step 4) Using tert-butyl (5-chloro-2-

[ (di met hyl car banoyl ) am no] benzyl i carbamate obtained in Step 3 (1.77 g), and
in the sawe oenBerdsas in Exanple 43, Step 3, 3- PCT/JP2009/058434

[ 2- (am nonet hyl ) - 4- chl OrOphean,aidl 1-di met hyl urea hydrochl oride (1.18 Q)
was obt ai néelub_somH NVRL X 3005 eCDI\VSO’Edh@) Btpgmez. 96106k, od)], 3288 thel, q,

O (3 AR R AT e e i S L

2- Cyano- 2- teg:nysltahlnzejd B:cm)qmﬂa Bechi hyidrlef woaroZndyl(Baceyam de (0.5 g) and

3-[ 2- (am nonet 4- chl oro henyl 30 1, 1-di met hyl urea hydrochl ori de
ob'E ai ﬁled |ﬁ’l D@% &13 0 M2 1) D’Wé)réj%tﬁrp@a Pn8ét K]%IFIIOISIB it Y7oV edhi gL, ap)

90C. Thes reaebipn7ai Kimy enwasy mumecm ntig:, 1h{)raque©@8 -sgdipygm hydr gxi de
solution, and extracted with et acetate he or ganic Iayer was' washed

with satur&t %EI Brive! 1 i cﬁ/e}%@aéﬂeﬁléﬂm gul f 8t 68-8nd3352Hi | mbr ed: 5The
sol vent vvag apprat ed under reduced pressure. WO NOM 312- 15PCT/J
P2009/ 058434 The resi'due was purified by basic silica gel colum

chr omat ogr &8phy41 et hyI acet at e: hexane=7: 3-+1: 0). The obt ai ned resi due was
di ssol ved t}gargﬁ?% 4N hydrogen chl ori de-ethyl acetate solution (1 m)
was added, € mxture was s crystallized from ethanol -ethyl acetate.

The pregi pﬂcarw@lr@wsmﬂuwroe ZG@dlef@h@@lb)énEgM catiAmnoamdzrecrystal li zed
to give th | e compound (46 nmg). IH NWR (300 MHz, DI\/SOC/OSpme 95
(6H, s) 5. 113( Py¥yL f@s%-ﬂérwxwdezhydm@)thiogedem d, L7= 8.5 Hz) 7.45

%;H [8223? Exang%g T8 ch o 11 rlildHacil §567m§ 7%ag4gbdgh N- %§ 9.77 (2H
5- chl or o- 2- ﬁlrﬁqwl_’@z/-]{ (aze#@mhylbpr(é@yB)ghlbpnyrhe}ibbnzzcymldns under ice-

di hyd hyd d

T5p) Gyanay St O AT AL EG DY LT e in a1 A yomomt ersTESv6%)
1-{2-[ (& nretdyyirepd ksubbeaytdphenydt n@h@a@@%ﬂ@ohyﬁm%ulrerwgg $8ub8q9)
and pot aSSI car bonat e ( were stirred in ethanol (30 m) at 90C for

5 hr. The r ﬁ.‘ﬁ? G O\AH&%SBr EBSi REBCREORN M edNsT 3BeR M Hr oxi de
sol ution, anthextdasted W the ebylaCal 6raski®y %l%pI%HL%%redV\%§i%Shed
re

with saturated brine, dried over magnesi um sul fate filte
sol vent vvaéjréx%\ﬂpé*"@tre@nhﬁdé@uﬁema@é@spu@ssuléatél’heam@sfnhieem pOhef i ed by

basi c Sili(E%ﬁyéntpQE%"%V%BEQQ@E89E§83¥ £S&Q¥éd pressure to give 2-
20 [(acetylamino)methyl]-4-fluorobenzenesulfonyl chloride (14.1

g) as a white solid.
'H NMR (300 MHz, CDCls) & 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).
25 (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
30 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

35 chromatography (ethyl acetate) to give N-(5-fluoro-2-
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25 acet ate: hexane=4:1). The obtained residue was dissolved in nethanol, 4N
hydr ogen chl ori de-ethyl acetate solution (3 m) was added, and the m xture
was crystwbl2omedifsasom net hanol - ethyl acetate. The precippiriatmgossayst al s
were collected by filtration, and recrystallized to give the title conmpound
30 (1.02 @uliemoMiRenz00)pEetaDvEe d0- 84 ppin 4508 (BHE 50105, 78 Hz) 2.25

6 56 7. 07 [R50 085 gTaien) o 9PuaTeta 1 (ol oy 5 65 (s 4

8. 50- 8. 80 J=3H.2 mk)Q 60102H1Hbrdds w;1352[022@]HzWM37 28 (1H, td, uU=8.5,

5 chl or 0. 2 o/ 110 320 (2 Rt RoxyBLy1) 281 By 1 Sberdffifin 57 H2), 6.45

dihydropyrym nq—SJ&@rQongplde hydrochl oride (Step 1) To a suspension of
2-[(2- s net hoxyet hyl ) sul t anyl ] benzam de (12. 02(; in tetrahydrofuran (122
M) was ad@é@H i3 hifGnraBahhupRhg8r NaeStisvareyZat OC under a nitrogen

at nospher ;1) cool ed
to 0C, an%uhueﬁgggggég ge§§§%§ﬁ§d§f§%@§£%§€ %§§§%¥§ §%15%{aqueous sodi um
hydr oxi de e$dlamoilori 20oml 1 5wak) addbe hydr@lckelcv\ascfactntcbr(e]m ttirough roeki t €, and

hed with_dichl th The filtrat h th saturated b
ind the orGARCC T ATS! BAC GPF ol BYRTS ST uTh U TG M b b B e |

sol vent, Wag favapebat 8dnuNdghdr egus gy PFessii eaE R@CVe Bné ZSéﬁverJé was
met hoxyet hyl ) sul f anyl ] phenyl | met hanam ne (16.0 g) as an oil. IH NVR (400

MHz, CDCLS)Y2ERTapRAZURSSr JFeducedpresspye. 3 T8 enidyp, wasseoldected J=6. 4
Hz), 3. 95b¥2H11§katZogl égaiwégye@‘ﬁléh %& Hg? ?é%é¥)£7 %@N@A? m, 7.37
ol utl

(1H, d, To a s 1 {2-
nethoxyetH?N}@@mﬁéhyﬂ}pHeﬁ%ﬂ?n&bﬂ@n@m$$miimm%mld&ihydﬁ&aﬂidkﬂ@EZ (@.gP in
di chl ororrgé ?% %%%t gB%‘f&e added triethylamne (8.55 m) and di-t-butyl

di car bona The reaction m xture was stirred at room

tenper a§ UfR fOR @QO@rMHﬁﬁdJmUK&mtsaﬁuﬁd unger (seducedzpy essune, ang the
resi due vvg 25 di ssol vgd in_wat er & )l and di chl ‘or onet hane (150 rri) The
aqueous | ;rélr' wis sEParat éd’ HAd:f drtReril8xt FactEd - BwEe rwilt{0=7 (28,

di chl ororrglP hane99T3§Hobg§| ngdg of gani ¢ dayers seresconyi ned,y dried over
sodi um sul fate filtered. The sol vent” was evaporat ed under reduced

pressure. (Bhepr 43i dueyaas- puf P f 4 @l Oyl 0319 yd-ddiveime folreonat-ogr aphy
et hyl
EZ [{2 ne?l%zége?%fﬁ??sul anyﬂ)bgﬁn F?’f‘car%%&%/le) (416 0 g as a white solid. IH

NVR (460 Nhinor6BEL33n8sppodaridd erydlsdc;hlbﬂ:we( 24t dineb=6.4 StepH) , 3. 36
(3H, s), (2H, d, J=6 35 Hz), .5.27 (1H brs),
7.40 (1H, ?(9-03309{; énalpﬁtiﬁﬁlmzi %r?%%tev@itﬁgg? 19’?2“-@5[5(%#}9?06@1058434

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

25 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) .

30 'H NMR (300 MHz, DMSO-ds) & ppm 5.91 (2H, br. s.), 6.96 (1lH, d,
J=9.8 Hz), 7.49 (1H, td, U=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]
35 Example 30
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td, 0=7.5, 2.0 Hz), 7.35 (IH, d, J=7.2 Hz), 7.40 (1H, d, J=7.8, 1.4 Hz).
(Step 3) tert-Butyl 12-[(2- nethoxyethyl)sul fanyl]benzyl | carbamate obtai ned
in Step vl 20d6130249) was di ssolved in ethyl acetate (108CmIpP2009nTh434

nchl or oper benzoic acid (27.9 g, 70-75w9 -was added at roomtenperature. The
m xture wa8-shiipredlafSthbuseent @miéndta]ﬂefaﬁrwyl]memzylaﬁd washedl) d-ce

with 2N a d ic layer was dried over
sodi um sufI gﬁréﬁgkyﬁ'l@%( i?t&e%rlgeijgf)ga(]%Le so ?\Ib(fstqg\?aporat ed under reduced
pressur e t 9Sgemweli eAd:cdmﬂyrhg {1—2@ [t(kﬂe mmd}r@we;tmwx)aa@llgoayl ] Qgg%gl bcarnfapnt e

(15.0 g aE white soli (NT VHz, CDC13) 8 ppm1l.4 9H, s), 3.21
( 3H, s) 4?31(1??@%“50 B“b‘ @e(téﬁérlb(en@n@sellrﬁ??amadeo (2H d, J=6.8

/5 Hz), a Q-7 1M d,
125 6) HZ) {%%egh]&()bf?%? tv?aBﬁ% nt?'xgeé[lgz'éd @S’lné“ 291 a@étﬁzg!ﬂ’nl% mgtl%Zlf "

met hoxyet h§ %ﬁ@l@%rhwl}wlzmm@arcﬁdm@eobtaauswé@tnnnSpépmetbysamlg¢ ivas
di ssol ved Qtfél‘? ?rgﬁﬂﬁeé IHJ&%:: c%ﬁ%r%.’g % ydrogen chl ori de-1, 4- di oxane

sol ution ( was adde mxfure was stirred at room
t enper at ur & fNMR 1@ Meand [MS@ ~pik 3 pigrated erpsst,alds weneocakh echediby

];r{e'lt}]gig/iaﬁﬂy%gsﬁf oﬁcg] Z)V\%ﬂg %m%#a tﬁ% h;g'“ Ic%fo%r%ie}l%)lo 0- 2% )08 | HHAWR

(400 Mz, RNVBCF d6)-S. @43”!;8{0%(3% 59) (38,653 @4%(2H , 3.68-3.71 (2H,
m),438(2Hs 764768(1H rr),77é782 m, 7.95 (1H, dd,
0=7.6, 1.2(%E99 B 48 (BuIRY)sioEsedp 25Fyano-2 (3 4-dichloro-5-oxo-2, 5-

2 Oyano. 2- 4 e Sl Ly SrOu 2 ouran 2 n30oAROR gl 200 o)

1-{2-[(2- methoxyethyl)s enyl | et hanaim ne roch or ai ned
in Step 4 §Xgd g)sakut ot asfélajmeaambm&ahglozwﬁlg))rmeﬂe stirred in ethanol

30 m) at 16 hr The r.eac n mxture was, poured, in o 1N aqueous
gOdl um) hydmoxSGi]g BT SH2 %5@%’&’3 \?M%F EF%WG ctR at&°P The or gani c
| ayer D 20007 1@1%&?@5{@2@%&&&34 @m1pashescwhtAosat sirat pohbrids

dried over magnesiumsulfate, and filtered. The sol vent was evapor at ed
under r ed eFPPFIEIR e aFhd hee siigiarayasustireddbyveasiahtiat cz0? g:e| coI um

h v L S n
chr omat ographyrd £tthdn agetale: Qz%éa%%ﬁéo% & gﬂgegakgﬁgcédsﬁfé i on (3 m)

di ssolved in nethanol, 4N hydrogen chlori e et acetate

was added,aeefdiq Hecid xttumd.) wak sc egisledl, | enddtheomirbthaneds ettt rat edtat e.
The preci t tals_were collected by filtration, and recrystallized
to give tﬁéeéﬁ &Igg oﬁﬁwn%h? R Pt “ER I@‘%%Iﬂ@(r%@ dprseEdH5SEpm

3. 14( 3&03)531:66533&676(&}& #g¥sidue was extracted w:.th 1N hydrochloric acid,

3.79-3.91( 586 br.s.)6,87-7.15(1
7. 79( 2H, n‘)ain%? %QfaES@)fﬁh§)18W6E{l1ﬁt % @qetate The aqueous

layer was ba81f1ed with 1IN aqueous sodium hydroxide solution,
the migture was partitioned with ethyl acetate, and the
organic layer was dried over sodium sulfate. The solvent was
25 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-
30 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),
35 7.99 (lH, dd, J=8.7, 5.7 Hz), 8.09-8.35 (2H, m), 8.55-8.88 (3H,
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8.87(2H, M 9.59(2H, br.s.). [0225] is Exanple 50

5-chl oro-1-[ 2- (di net hyl sul f anoyl ) benzy1] - 2-i m no- 1, 2-

di hydr opywodbewersBzsar boxani de hydrochl oride (Step 1) TecaJmrecop/ussasof

di rethyl am ne (49.6 m, 2Mtetrahydrofuran solution) and triethyl am ne
(3.46 ) s Zesaddey @rsolsuhi.on of 2-cyanobenzene-|-sul fonyl chloride
(5.0 g)i|1tiﬁgahydrofuran (20 M) at roomtenperature. The m xture was
stirred atl@3¥lsane tenperature for 2 hr, and concentrated under reduced
pressure. gihendiesiylue was suspended in water, and filtered. The filtered
solid was dissolved in 25 dichl oronet hane, the solution was washed w th

wat er, andbtdie agragdm [ (ahiee thed sel faropver SsoHRerrRenF &t b2 a5 1  ered.
The SO'%ethﬁ%%éﬁﬁﬁﬁeﬁ?kg%‘%%g%kxﬁﬁg?%fﬂy?ESéﬁyéfid he residue was purified

by silica ge romat ograp acet at e: hexane=1:2) to give

2- cyano- N, ($te&0di)mitdudraemze res thtonathdé( 6£ 1Egdmple 29 H 30D and 3,

i CL8 PANSR(, SN ol Bend ot i, o 1 210
hydrochloride was synthesized using 2-[(acetylamino)methyl]-4-
fluorobenzenesulfonyl chloride, a solution of dimethylamine in

10 tetrahydrofuran, and hydrochloric acid.

'Y NMR (300 MHz, DMSO-ds) & ppm 2.74 (6H, s), 4.37 (2H, d,
J=4.9 Hz), 7.50 (1H, td, J=8.3, 2.7 Hz), 7.76 (lH, dd,'Jﬁlo.Z,
2.7 Hz), 7.93 (1H, dd, J=9.1, 5.7 Hz), 8.69 (3H, br. s.).
(Step 2) To a suspension of 2-cyano-2-(3,4~-dichloro-5-oxo-2, 5~

15 dihydrofuran-2-yl)acetamide (1.0 g) in methanol (10 ml) was
added a solution of 2-(aminomethyl)-4-fluoro-N,N-
dimethylbenzenesulfonamide hydrochloride obtained in Step 1
(1.37 g) and triethylamine (1.6 ml) in methancl (5 ml) at room
temperature, and the mixture was stirred overnight at 50°C.

20 The reaction solvent was evaporated under reduced pressure,
acetic acid (5 ml) was added, and the mixture was stirred at
50°C for 2 hr. The solvent was evaporated under reduced
pressure, the residue was extracted with 1IN hydrochloric acid,
and the extract was washed with ethyl acetate. The aqueous

25 layer was basified with 1N agueous 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 |

30 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

35 give the title compound (0.11 g) -
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(Step 2) A solution of 2-cyano-N, N-di met hyl benzenesul f onam de 35 obt ai ned
in Step 1 (9.25 g) and Raney-nickel (0.52g) in WO

2009/ 131 %6RPa1/13PR609/ 058434 et hanol (220 m) was sti r PeW/JR2009/053434
tenperature for 17 hr under a hydrogen atnosphere (50 psi). The reaction
m xture wé;sxrhNMht Qegd MH&ngnsgfemté, p@mgdzpogcwfxragied sinder E}zzedus:)e,d ]
pressure e residue was purifie siLi col.u r t.ogr aphy
(et hyl acet-dt%e-Séthfd ackild-&- n@t% H%i+551§? %ﬁ%'oB?arﬁ=% { :fgﬁé%%a

di ssol ved 7 methy], aget akey (67 snh) Hzandg4phydrogen, chl o1 i des 1, d- di=axane
sol ution (33 6 M) was added at OC. The mixture was stirred at room

t enper at urfk )f,0r8 -7 hr(2Fand )vhé@ - SrledPPi t BEedSetystal s were col lected by /0
f||trat|on washed with ethyl acetate to give 2-

(anlnonethv1; % N- di et hyl benzenesul f onam de hydrochloride (7.3 g). IH NWR
(400 MHz, IDMBIE/&2 6 ppm 2. 75 (6H, s), 4.36 (2H, s), 7.64 (1H, td,

i;;;Gé_éGG 3dbgg;$ (1H Lo q g chloro—EElmlnopyrl 1£2f1 ﬁp J=8.0, 1.2

2- Cyano- 2- jl%nﬂ?tﬂ'l h'—W—Qrkﬂ.db@be%z@a@bhhg}d@f)bf:aﬁlae yl)acetam de (1.56 g),
2- (am nonet hyl ) - hhlnethylbenzenesulfonanlde hydr ochl ori de obtalned in

Step 2 (2 @%teéhdl pAass i SFhWdBoREt &~ Elzilsr@yZm?Ehg%}P?%ﬂl? rPethahoi® (20 20
m) at 1§0§ O 1 S‘é}{ano-ﬁ.he 4roe bi QB sMhyhukes wﬁéeﬂeyéﬁgdlgapféﬂéwsat

sodi um ution extracted wth a m xed solvent of ethyl
acet at e- teﬂﬂﬁMyﬂmmdaﬂaﬂnréTheThegmmxtutay@asw351MHSMGd:WMPE gatuBahed brine,

dried over sl U sulfat d fi red. .The_sql vent r
under redd%qggfg‘ g%gﬁﬁ%l $h gégldug rOXlSﬁfl?lgdeﬁgr%§€$%q¥?$$€%5
col um chrac&wdazg; aphve( etrthphiacetgte: xh&%am‘ﬂed)m_ﬂfh%adhi]ﬁiﬂmd brdsiejgue was

di ssol ved in nethanol, 4N hydrogen chl ori de- ethy acetate ution (3 m)
was added, WtW@%%W%SW§F§I'I PREdEE-ORT REt hﬁtﬁ Olmﬁ faé"@t%ate

The pre 'FE&&E&%EE%&(Hﬁﬁgﬁ“f%dﬂﬁéa %QEE%QE@d thé'féifﬁdéNWaéi rified by
recrystalllzed to give the title conpoun (0.13 g). IHNWR (300 NPE,

DVBO- d6)  spipimc 8k amrcm)a@gmp@@H eshyB. 8ZetaLe9heteneny : V9567 77co( 2H,
7 83-7.99 (1 H

.07 Hz)3 9% l s Rh - 2'%“6%3’3\8%5{86??3%54@%&?2 soubotaas @

'H NMR (3OO MHz, CDCl3) & ppm 2.58 (3H, s) 3.88 (3H, s) 7.1l4-
7.30 (2H, m) 7.83-7.92 (1lH, m).

20 (Step 2) A solution of N-bromosuccinimide (6.33 g), 2,2'-
azobis (isobutyronitrile) (0.27 g) and methyl 4-chloro-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

25 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

30 methyl 4—chloro—2—bfomomethylbenzoate (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).

35 (Step 3) A solution of 2-amino-5-chloronicotinamide (202 mg)
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[ 0226] Exanple 51

5-chloro-2-imno-1-[2-(pyrrolidin-I-ylsul fonyl)benzyl]-1, 2-

di hydr opywoadneversBzsar boxam de hydrochloride 5 (Step 1) PoTarmoxvisass of
pyrrolidine (4.92 m) and triethylamne (6.91 m) was added a sol ution of
2- cyanobengenethyduffohybretd orfeeonisith Ol gpndas tee taldiayidedf dnasted02m ) at

0C. The m re was_stirr roomtenperature for 2 hr, and gqncentrated
under reddgg ng’géﬁré&ﬁTﬁg rﬁ:)si%se % SFGFEE & whter, t he
suspensi oniwasrki kher etllodde foldesledsalddh vasndirssalrneedeithyl acetate
di chl oronet hane, and the sol ution was shed with water. The organic |ayer

was dri ed"8verdddr uriSuFPatRF ST T 1B T St $GEFe O S T EMapYr at ed

under rgedyced REESEUr ernd N UASHAUR YR% PY LEed By §ELLER: 98 FSokOl UM
chr omat ogr aEhy ﬁet hyl acet ate: hexane=1:2) to give 2-

(pyrrol i defbengleanfonyhybereeiats i@ (i The LiZdeNVRIEIOOIMEZS TDCL3) 8

m 1. 90- 4H, .- 3.42-3. 4 H 6 1H, td, 3- , 1. ,
76 (1H, 31{121@»4%:!;5%6%@26 ﬁé‘ﬂs,%‘fgé%ﬁ%g)%{? ?ﬁé 8§.)O9Sd'(7j?H,&&§, Sé:%.'g,é) 1.6
Hz). 20 (%tdp @) &=sol ation Df62- (Y, rad i di=n-1L-9| sulsf erzyl Bheszgnut r dl e
obtained in St 1 . and ey-nj ckel (5 i thanol, (2.2 mM) was
sti rlred altj=r gognplfléh'égré}g?(@'f osr)Ri%' %Igjrﬁ@er(%{'h Zc?lggl?r' t'&@sﬁﬁgl('emg\"?o )psi ).
The reagtijgnopyxture was filtered through celite, and concentrated under

reduced 25 pressure. The residue was purified by silica gel columm
chr omat ogF#phyLeePByl acet ate-ethyl acetate: methanol=5:1) to give

1-[ 2- ol.i.din=L1yksu h t.hanam 7 . NVR (400 MHz,
coota) 6 iohe Pabe br S P s I P e R ke R, (41
(5rep 5) 1oL2s (Pyrrol tain Lyl sult oyl ohomyl I et hanar a6 obtai ned i n St
2 (3I.O.88 g)](S\[Xﬁg @si%l eeﬁo%’ﬁt%frhy?tf %&égﬁog:(r%? ¢§E§3%a§ﬁa Z?Ndhy_drogen P
chlori ge- tr4edhoxanensol ot §®mi)16 drine s addad ail )0GasThadsuxbybpwias

stirred at roomtenperature for 3s 1 hr, and the precipitated crystals were
col | ect ed2b§USRERRERT 322 45PCTF - P2y gesdh wlilltat i on, and washed with

et hyl aCe‘f%@réeeﬂk¥§e§ﬁi§én§£%ﬂf&fi@%ﬁéﬁl!_;})f Cl'}y't)eFE*}%Mbkg%?éﬂa kne
hydrochl oride (4.07 g). NVR (400 MHz, O d6)" '8 ppm 1.80-1.99 (41-1, m,

3. 20- 3. 38m3) (4kHlen) jcd-GFol 2y, Hnd ke ik urted wad=2183 owed2 tEz War®. T3 (1H,
}—|(zjj , J§762r?é€g‘6t%rzlné§r§%§%%élkl d dsddir‘]x:gd 6for1'12 hh_iz.) ! Tﬁé8§egé‘yiorqdmi>‘gt:ur8é 0, 1.2

2- Cyange 2wk8, §uéhehéar wi B oxepes Heai My urant 2xtaaeet atcdeethy42 g),
1-[2-(pyrrolidin-1-_ /0 ylsul fonyl)phenyl ] nmet hanam ne hydrochl ori de obt ai ned

in Step 32F2tBtE) dmf potasStumicdarBehgacew *Zhoéaﬁ)lrﬁfé?é B¥iPPed®® et hanol
(20 M) afr90¢ EQLr Bmbnedhgn reactd:Qn MrkkULE1YRA L PRYE eSvhPb Lo A aGUeous

sodi um hydroxi de solution, and extracted with ethyl acetate. The organic
| ayer wasredshed psedbtie satlpcatres idrienwasdpiedfoedr bpaghescangsll f ate, and

chromatography (ethyl acetate). The obtained oil was dissolved
25 1in 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-
30 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),
35 7.53 (0.7H, td, 8.5, 2.6 Hz), 7.75 (0.7H, dd, J=10.2, 2.6
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filtered. The sol vent was evaporated under reduced pressure. The residue
was purified by basic silica gel colum chromatography (ethyl

acet at e: hwpan@8145. The obtai ned resi due was di ssol vedpcm/JrBiDivassas4 4N
hydrogen chl oride-ethyl 20 acetate solution (3 m) was added, and the

m xture wag)crystal l(ozed,f nam oethanob: ethy) , azet@t €0. Mne qud eciHd.t%t ed
crystals were collected b% filtration, and recrystallized to give the title
compound (0.7881%dy. 8-H/NNRH¢ 386 Miz) - DVMBO- c16) 8 ppm 1.85 (4H, dt, J=6.55,
3.41 Hz) 2§ﬁ§%2%D3T%1a(éHs @Ls%oﬁ4ofszc§ing~22(5;@8diéﬁiof@—§Ldﬂb¥D738 (2H
m 7.89-8.01 (1H, m 8.24 FlH, sy 8.42 (111, d, J=2.07 Hz) 8.65-8.84 (2H,
m 9.48 (2Hhysirofsiren-Poy27pcErample %0-36 g) in methanol (10 ml) was

5-chl oro-2-jmno-1- (2-.(.nor phel i n: 4- ony Qﬁﬁﬁﬁ']i-“z’

di hydr oByr"’idé%gr%g-as-sc‘:’al%(&%m a %y&? et thi-k

2- Cyano- 2-(134-fdingh) phens19xetBahadi hgdhpfinoani @xige ) cloet Bmdlel B3P ) ,

1-[ 2- (nor phol i n-4- vyl sul f.onyl ) phenyl anam ne hydroch] orid 2.0 g) and
35[ po'g ass?%@argdor‘%‘ldet@f?@%‘%%%%e](g?fggr@ﬁm hnelfl%gkh IIKI;IJ( ZE)% rﬁpj))( At 82)0 f or
16 hr. Thera@{]ogﬁgée'{@aé&gt?w,e VRS HRRUESHL(REOLAN agueous sediHyiY dsOXsCReE.

X

sol ution, ' wth ethyl acetate. The organic |ayer was washed
with sat urltedeadtien ¢golegnsyepsneyaesrakedurraes, rafdced | REFTHL Fhe

sol Ve“.twwaasqeiiechg%rqat&dmli@dwasr %gﬁgagpﬁéﬁfg{{%ﬁnilﬁré ek gue: Maspurd fi ed

by basi’C silica col’'urm "chromat ogr acet at e: hexane=4:1). The
obt ai ned rmprdderwashdi ssSTe esblvertetwaanalvapddatydr ogerrclikdncdé- et hyl

acetate solution (3 .,nm) was added, and th 1 Xt ure ryst i from
net hanol - Qli?sesﬂﬁﬂ(' é%eé.ldﬁﬁewﬁtse(e,?(gff?gggg g?gét %\H\[]\,gﬁ\zérrée@%‘g%le%fa g:dl C[fy
filtrati ompdnthd Gl hiazethalbhedi Wethhethi/ll ecevapound.s8ieglis | H NVR

(300 MHz, DMVBO-(16) 5 ppm 3.01-3.19 (4H, 1) 3.56-3.78 (4H, m 5. 73 (2H s)
7.11 (1H, ¥Byer=giaD h@lfﬁ.@gmﬁm1@2Plguﬁ?u?LSs?dB’Sm?h@@’g?’ﬂ?e MOBBLTIH, )

8 51 (1H, = 211 b .. 9.(20:1s bingSehe [0228
Exarrpl( e JReE %R §Qf(lt%%°3‘ Sﬁeﬁ?Fgu%Fg%yﬁé%%%%?/'l] Bad et 102281

di hydr opyrémiare-3-leardoxeas deilegdovenl epddem sulfate. The solvent was

2- Cyano- 2- (3, 4-di.ch] or o- 5- ox0: 2, 5- di_hydr of ur ap- 2- ) acetam e
2- (ani nomet FRATENEC D A ETTRTESUPF 8%3}%%% ﬁf}ld% o%#%ﬁ%e@gz%%lg)]f%#d@y
pot assi umgadhonatie dal. 3 Golweie cirbreedgirapkyhasohy(20 nl) at 90C for 25

20 hr. The reaction m xture was poured into 1N aqueous sodi um hydroxi de
sol ution, aertabe restase=w thét HSJ)I- dha aaines gegdaive MaperiRasivashed

wi th sajuraf gtbdd N, o e QRGNS HELSUL At BceBBbef bl et psh (he
sol vent was evaporated under reduced pressure. The residue was purified by
basi ¢ 30 sil) cergelddssl uranc iihenatisgraphyacechybtatel aedef hgn methanol-

acet at e: net,hano1=9; 1%. The, qbt ai g i du i ssolyved i, Cﬂ |, 4N
hydr ogen cﬁr}bxfr?u%c-eeﬁ ty ’ aggFanegg ﬁ%?gﬁg(gr}\%??avéls added, ancdm'%'i ?yr)ﬁxture
was cryst afiized foromaret haralysatdiyli zadetfabe. mEhbappieephyat adetaystiad s
were collected by | .
give the title compound (0.17 g).
25 H 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.).
30 [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-

35 2-one, and in the same manner as in the Example 35, Steps 1 to
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35 filtration, and recrystallized to give the title conpound WO

2009/ 131245PCT/ JP2009/ 058434 (0.90 g). | H NWVR(300 Mz, DMSO ddS ppm

6. 03( 2H, sw6.280%/181244 (2H, M) 7. 15-7.33(4H, m 7.43-7.53 ( PHI/IP2009/058434
m7.56-7.64(1H, ) 7.69(1H, d,J=7.57 Hz)8.25 (1H br. s.) 8.38(IN,s)8.72(2H,
s)9.67 5 B2HLbi2s(3mna@seinH bri-ahlorophenyl]imidazolidin-2-one

hydrochloride was obtained.
'H NMR (400 MHz, CDCls) & ppm 3.44 (2H, t, J= 7.8 Hz) 3.86 (2H,
t, J= 7.8 Hz) 3.91 (2H, g, J= 5.8 Hz) 7.18 (1lH, br.s.) 7.41

5 (1H, d, o= 8.4 Hz) 7.47 (1lH, dd, o= 2.4, 8.8 Hz) 7.70 (1H, d,
J= 2.4 Hz) 8.38 (3H, bris.).

(Step 2) Using 1-[2-(aminomethyl)~4~chlorophenyl]imidazolidin-
2-one hydrochloride obtained in Step 1, and in the same manner
as in Example 33, Step 2, the title compound was obtained.

10 'H NMR (300 MHz, DMSO-ds) & ppm 3.39-3.57 (2H, m) 3.82-3.98 (2H,
m) 5.46 (2H, s) 7.17 (1H, s) 7.31 (1H, s) 7.47-7.60 (2H, m)
8.19 (1H, s) 8.58-8.75 (3H, m) 9.25-9.66 (2H, m).

[0210]
Example 35

15 5-chloro-1-[5-chloro-2-(2-oxopyrrolidin-1-yl)benzyl]-2-imino-
1,2-dihydropyridine-3-carboxamide hydrochloride
(Step 1) To a solution (139 ml) of 2-bromo-5-
chlorobenzonitrile (15.0 g), pyrrolidin-2-one (7.90 ml) and
cesium carbonate (45.2 g) in 1,4-dioxane were added

20 tris(dibenzylideneacetone)dipalladium (1.59 g) 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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[0229] Example 54 5-chl oro-2-im no-1-[2-(phenyl sul fonyl)benzyl]-1, 2-

di hydr opyri di ne- 3- car boxam de hydrochl ori de

102- Cyanow®-20®/8B1mschl or o- 5- oxo- 2, 5- di hydr of ur an- 2- yl ) acetiamogessgis 38 g),
1-[ 2- (phenyl sul f onyl ) phenyl ] met hanam ne hydrochl oride (2.0 g) and potassium
car bonat e AR @)l EHe 15401 bedzbﬁletbh@%btiméﬂl)lmts*&@ﬂ ¥ of5 .20 dir .aribhe
reaction mxture was poured into 1IN ous sodi u&l I’OXI de sC{Hutl on, /5

and ext r acti&dksdi R LotRge écEVQF@teTI‘@ g‘?g‘éhl 0By
saturat ed hyd ’sogf(; ﬁdt§¥§58%9865£5%5$%f§§e ) and 6ddt%adth$hﬁl§ew@nt

was evaporated un uce ressure e residue was purified by basic
silica gelwasolaxmrr@m Gt é@raphy (BatRy et e%aﬁi@i@ﬂ)add?ﬁlet@bt ai ned

T ot 3RO e B TR R0 O o1 AN MU DU Syl BY LRGB! ©

solutio was a mxture was cr rom

met hanol - etdadsaeat aree ﬂ'@mm@cwm texttech cred tval th \mfneylcaldeéatted abyl
filtration, andrecytalllzedt ive the tj tlec nd A 64513&@; 25 | H
NVR (300 MaEe esaBBﬁPESs S, Way. 9% BEast ?# 36 (5H,

m 8.01 (aﬁ;réja blméslG TRe @r&&"l@c Wiagedd wlrs. c?eﬂtﬁﬁi'éd ,wa%"ﬁédB&'th)
8.47-8.76 (2H, m 9.56 (2H, br. s.). [0230] Exanple 55

5- chl or 0- BYBLEEHIas RrinenetlyESuPTBAyEPBERRYITL D2t i n%nci szltered The

di hydro yr d

5. ahi o, PEEE R BT RS RL PRaR SBSRSSY PR T e, U ReSrens ' Pne- 3
- car boxanmidies dvjidreat hinomiedeyabhai nedorhdExahph emll) { Oa 3o P tiws afi shioltved in

I N aqueou iu 5 dr oxi de_sol uti on, he sgl tlo tracted
with ethyl gt\)% %?EgPégfﬂ 2@3%/ b%ﬁ%ﬁgﬁi%?%t% gi :nlm)él | aVer was
washed w tdysat Wated disbner 1 8hi, ednaverisBanShme S U fm eml anekd idddarced.

The sol vent was evapor at ed under reduced pressure. The preci pi tat ed

cryst al s Vdr €995 |tEEpedabyrer | t Fat i PR eol gt VRLIHE' S M3 % SEdf3eEhdt( 698 5
| H dg). 5 4 o Sd4q 7. 02
o G0, RECRL Sy} 50 SO, i e

(3H, n) 8. 06(0Lk1d, and water (50 ml). The organic layer was washed with
water and saturated brine, dried over sodium sulfate, and
filtered. The solvent was evaporated under reduced pressure.
The residue was purified by silica gel column chromatography

20 (ethyl acetate:hexane=1:10—1:5) to give t-butyl [5-chloro-2-
(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).

25 (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

30 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,

35 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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J=1.5Hz),8.24(1Hbr. s.). [0231] /o Exanple 56

5-chl oro-1-[2-(cycl opropyl sul fanoyl ) benzyl ] -2-i m no-1, 2-

di hydr opywoadbeversBzsar boxam de hydrochl ori de PCT/JP2009/058434

2- Cyano- 2- (3, 4-di chl or o- 5- oxo- 2, 5- di hydr of ur an- 2- yI)acetam de (1.49 9g),
2- (ami noniét hyl )TN- 359 cyclt@prZOﬂylH@énﬁeﬁéSUBﬁonam ge) hydrochl oride (2.0 @)

and pot as C nat e (2 0C for
16 hr. géérgnac i on m9I<t1 Iézlv\Igs lf)l\gglr e(I}?/lrIt %&igagéggggg%ﬁ%m%g%ﬂgx%gde
sol uti on o th gt d@ctadl dd tdbtetimgld doetake. 3Thendr gant:hel syee masnaashed
W th saturated brine, 20 dried qver aégzl um sul f at e, gbflltered The

sol vent V&3 Jert/a%bar%tje?d ettt SReduc &8p &r Som?ﬁgngeg?ﬁu WREBarified by
basi ¢ S lCangel (oo win C%@@Icpgrap@m(at byLo aget i) miThe. HRIAI Aed(on,
I SSo o 4

resi due was met hanG drogen chlorid et hyl acet ate
sol ution B L weH added” énd Hio @53#'1 x(t2ﬁrreS\Iva§ éﬁyéi‘-fat | $zed=f£ ofn

met h I t d I I b
it o) andd obryet G 200 Lo 0i Qe LRGPt comotn 11 2050 30 11

NVR( 300 M2y DVBQ dd5 ppm 0. 24- 0. 65(4H J=6.72, 3. 27
Hz) 5. 87(2“?1 ,&7 57Hz) 7. 07 Hz)7.53-7.75(21-1, n) 7. 89-8. 09(11-i , m) 8. 24
(2H, br ol 2H, br.s.)9.56(2H br. m2.22 (1Hd, (1H br. s.) (11-1,at,

J=2.65;5. 3221 [$232] Exanpl e 57
5-chl oro-1-f5-chl oro- 2- %élrret hyl car banmoyl ) am no] benzy11- 2-

i m no- 1, 25 UemyRFopYT | Wi r&éilﬁxyar(yéﬁpg,,fpagl benzyl]-2-

imino-1,2-dihydropyridine-3~carboxamide hydrochloride
(Step 1) According to the method of Example 29, Steps 2 and 3,
1-[5-fluoro-2- (piperidin-l-ylsulfonyl)phenyl]lmethanamine
15 hydrochloride was synthesized using 2-][(acetylamino)methyl]-4-
fluorobenzenesulfonyl chloride, piperidine and hydrochloric
acid.
'H NMR (300 MHz, DMSO-ds) & ppm 1.32-1.90 (6H, m), 2.88-3.13
(4H, m), 4.36 (2H, br. s.), 7.49 (1H, td, 8.3, 2.7 Hz), 7.73
20 (1H, dd, »=10.2, 2.7 Hz), 7.95 (1H, dd, o=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
25 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
30 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).
35 'H NMR (300 MHz, DMSO-ds) & ppm 1.49 (2H, br. s.), 1.59 (4H, br.
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WO 2009/ 131245PCT/ JP2009/ 058434 (Step 1) Using phenyl

(4-chl or o- 2- cyanophenyl ) carbamat e obtained in Exanple 47, Steps 1 and 2N
met hyl amwe 20@¢3adagdr of uran sol ution, and in the sanme neomaP2@g/0ssasExanpl e
47, Step 2, 1-(4-chloro-2-cyanophenyl)-3-nethylurea was 5 obtained. |H NWR
(300 MHz, £DC13).18 p@m,2.£90 J—ESHO dz)J=5479 I-dz){ 4s77-4..92% ((1H, n)d,6.075-.6.,85
(1Hrr)74574 1H m Stp) in

1- (4- chl oro-%24 % gni&ﬁ Stﬁet Hyg éea o‘ﬂ)t%?)n'ed_}a ]gfj Q%’ah%i—’&r?’t he same

nmanner as 4/ @ga}rrpl8e2ﬁ3 1h0 §§ep§ 2gapduy3,4, s=2.1 Hz), 8.68-8.85 (2H,
1-[ 2- (ami nonet hyl') -4-chl oropheny J-3- met hYi ur ea hydrochl ori de was obt ai ned.

I H NI\/R (3@0,M%z55DN(8®1d@)f 3sppm 2. 66 (3H s) 3.86-4.22 (21ff, m 6.61-6.90
(1H, [%%%H J=2.6, 8.9 Hz) 7.51 (1H, d, J= 2.6 Hz) 7.70 (1H, d,
J=89 (3H "br. s.) 8.74 (1H, 15 s). (Step 3)

2- Q/ no- 2E(>&n4}l®| ahl oro 5 0X0- 2, 5 di hydrofuran-2- yl)acetamde (2.3 g),
1-

2(am 0 yl) 4 henyl j - 3- t hyl ur ea hydr hI rldeo jned in
Step 2 m%&)orgn& 0[ gﬁylg h??ﬁﬁ?eléy%%mW?)Q\% T84 ét hanol
(15 m) 2Qu91 JxﬁheZ@CcaIB@xéﬂ@@élQ?dﬂbdﬁy%ﬁ1&@3 poured into 1N
aqueous sodi um hy roxi de solution, and extracted with_ et g/ acet ate The

organi c | ay&reonas M@é@l\ﬂm ﬁoséb@r@?’ého%r@ﬁeEx%WEﬂe% BrerS iRy iesiaim
sul fate,, ang, fJ{ehgd gh%lﬁggﬂéeﬁt— @199& %lf&%ﬁléémuced pr essure.
i'e

The residué was puri bas ca gel col um chromat ogr aphy
(et hyl acénaimvdmémn@eh@s- s;zn@)iesihedobswgea [ ea¢efuel apisn @i olddd-44 n

th |, 4N hyd hl d t t at | ut d, d
?heanmpxtur o8 sneln%slul(irféﬁ(ﬁaﬁl(raff 8FP1 %()?algf %lgalcg]f %Cl{%e prec?lgllet at 23

crystal s wefdrsapllleaied .30 filtration, and recrystallized to give the
title corrpound (0.52q). IHNNR(300 VMHz, DNMSO- d5) 8ppm2 67 (23HdJ—45
Hz)5.36 (PHNMB) 6369- BHz7( DMSO-ds) & ppm '4.23 (2H, s) 2H, m)

15 6.83 (1H, t, J=7.4 Hz), 6.90-7.03 (2H, m), 7.11 (2H, t, J=8.0
Hz), 7.23 (1H, td, »=8.5, 2.7 Hz), 7.47 (1H, dd, J=10.2, 2.7
Hz), 7.87 (1H, dd, J=8.7, 6.1 Hz).

(Step 2) A suspension of 2-cyano-2- (3, 4-dichloro-5-oxo-2,5-
dihydrofuran-2-yl)acetamide (0.26 g), 2-(aminomethyl)-4-

20 fluoro-N-phenylbenzenesulfonamide hydrochloride obtained in
Step 1 (0.37 g) and potassium carbonate (0.45 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

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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nm 6.87-7.02 (1H,mM7.41(1H, dd, J= 2.3, 8.7Hz)7.57(1H, d, J= 9.0 Hz)
8.21(1H,br.s.) 8.38- 3s 8.71 (4H, mM9.27-9.78 (2H,m. WO

2009/ 131 %6RP@1/13PR609/ 058434 [ 0233] Exanpl e 58 PCT/JP2009/058434
5-chl oro- 1-[ 5- chl or o- 2- ( pr opanoyl am no) benzy1] - 2-i m no-1, 2-

di hydr opyrixhme-e3-38ar boxam de hydrochloride 5 (Step 1) To a sol ution of
2-am no- 5-

a1 ot Iyl acTaMR (73 S RS 23ded B OO OyT - EhF o FOSTE A H Y a1 room

t enper at ur gy A ey iMHPHeE YIRS net-B-eadoe¥ennighhydfbehI €aLds on m xture

was poured into water, and extracted twice wth ethyl

acetate. 10 The

organi c | aj®feRds Viesieadiniar v Os &her ﬁlﬁéaoﬁrpﬁeﬁxﬂﬁﬂpéé dVerShHelRPesidna 3/
sul fat e, andr {14 1aled.o The,sohuenlh1as184apenat eobAJEInE lucad g essur e.

The resi'due was recrystal

I"i ze rom et hano I 1 sopropyl ether to give

N- ( 4- ghl orloy @roddylandplee nigls) myopiesiizeéd (5inggP- [i(scety NVR.iSDO= byl ] -4~
DVBO- d6)

(3H, .

Step 1,
was

R Ao Sy O e a0, RMBB AL Pr 3R A e Th A e 1

ang-id. t he sanme manner as in Exanple 43, Steps 2 20hydrochl oride

10

15

20

25

30

35

'H NMR (300 MHz, DMSO-d¢) & ppm 1.83 (4H, dt, J=6.6, 3.4 Hz),
3.20 (4H, dd, 0=9.2, 4.3 Hz), 4.38 (2H, s), 7.49 (1H, td,
J=8.5, 2.6 Hz), 7.72 (1H, d, 0J=10.0 Hz), 7.96 (1lH, dd, J=8.9,
5.8 Hz), 8.61 (3H, br. s.).

(Step 2) A suspension of 2-cyano-2~(3,4-dichloro-5-oxo-2,5-
dihydrofuran-2-yl)acetamide (0.87 g), 1-[5-fluoro-2-
(pyrrolidin-l1-ylsulfonyl)phenyl]lmethanamine hydrochloride
obtained in Step 1 (1.15 g) and potassium carbonate (1.54 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 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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IH NVR (300 MHz, DMSO dO and 3,

N-[ 2- (am nonet hyl ) - 4- chl or ophenyl ] pr opanam de obtained. (2H,t,0= 7.6
Hz) 2. 40 woppmwiBiu® (2H, g, 0= 7.6 Hz) 3.90-4.01 (2H, PCT/JP2009/058434
m7.40-7.48(2H, M 7.62 (1H, s) 8.33(3H, br.s.)9.90 (1H, s). (Step 3) A
sol uti on ofstZcyane: 2o(3t4odi olil aF0{&cokpi@nbno) @dEchyl] -4~ '

Chl o opherf G ATRARdE LATaY b FRAP RS b af nBH |1V P 5 {8 %)  Card
di i sopr opyliat yarnerbd1dnahe (0.6t hane! i 16 Iny@soSiddd ed Dvannivgl  at

70C. The reaction solvent was evaporated under reduced pressure, the
resi due wesidirssblaredo8® trmpekptuseefare2ant- 1N hsodic@nthPdr BXEdErcalidst he

solution was extr . ] | ..acet at T gLy G4 s washed
with safurstet ercflﬁl}e:j'%%d\rg:atggr%g%ﬁ k&g%ﬁ%éi %?ndsgﬁg%e, aﬁﬂd:L %?Fétte%d. The
sol vent wasemstjzar arad antesct edas ek preadsurteh sEHminagsicdbeines podi fi ed by

basic s 128 9Pl 29 Wilnd2: G OMREQ0LaPILL e ACSLY SARKANRES Tntic®) -
reduced pressure. The residue was cryétallized from methanol-
water to give N-[2-(cyclopropylsulfamoyl)-5-

10 fluorobenzyl]acetamide (1.06 g) as a white solid.

'y NMR (300 MHz, CHLOROFORM-d) & ppm 0.45 - 0.64 (4H, m), 2.00
(3H, s), 2.26 - 2.36 (1H, m), 4.70 (2H, d, J=6.6 Hz), 5.47 -
5.67 (1H, m), 6.32 - 6.54 (1H, m), 6.96 - 7.23 (1H, m), 7.27 -
7.33 (1H, m), 7.98 - 8.19 (1H, m).

15 (Step 2) To a solution of N-[2-(cyclopropylsulfamoyl)-5-
fluorobenzyllacetamide obtained in Step 1 (2.22 g) in ethanol
(20 ml) was added hydrochloric acid (10 ml) at room
temperature, and the mixture was stirred overnight at 80°C.

The reaction solvent was evaporated under reduced pressure,

20 saturated aqueous sodium hydrogen carbonate solution was added,
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

25 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-

30 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

35 pressure. The residue was purified by basic silica gel column
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WO 2009/ 131245PCT/ JP2009/ 058434 resi due was further purified by HPLC. The
obt ai ned residue was extracted with ethyl acetate and saturated sodi um
hydr ogen wanbenai®s The organi c | ayer was washed wi th sacuratmegdoisasne,
dried over magnesiumsulfate, and filtered. The sol vent was .5 evaporated
under reddcechpressapey Bihylesichiamhedianesi/v8d>1 0 et hdlnel obdrd néN

hydr ogen chl ori de-ethyl acetate.s i wa e F pLL

crystals ﬁ%?%d%%IW%%t%%Fiéﬁ%%#tﬁ%ﬁﬂ%ﬁ?é%%%j §§25g§?89%?28§5§%%§$e§%§ %I and
DVED ¢/ 6) -3 ppm 100, (3h1 L. La= 7.5 +2) 5.39 (3h g 3= 7.5 e} 5,43 (2H
DVBO- ¢ m 1. .t = 7. . g, J= 7. X
s) 7.12 (qwg‘g?l%]l_ze—?sfl?% Wﬁtﬁnoﬁ‘@*\(ﬁlﬂa@ﬁ)tagf%a-ﬁb%?ﬁ‘ﬁp%@%@.% (1H,

S) 8.54 (dHysPi18 def 350 2y Mil2rh219nl1la0dHreBty8t84110ed3cLdM, M) .
[0234] 15 (CTonditions of preparative HPLC) Purification by(Bre arative HPLC

was per f ongellenptesthhe desdtiaig g <oivd tihengitle) psnparadt (OePPseh; |nc.

hi gh thro rifjcati syst em col Y nmbi Pr,e rosphere 018
HS- 340- c:c%g%ﬁ@{ 10 s i TR XE o g PP ESr caceti c
acid contaieinemater, SQAUTIION Bd,0.%.t5, f2l.80Haacebi.83ac¢kH, cont aV ndAg
acetonitrile gradie ycle: 0.00 mn ( |ON A/ SOL =95/5), 1.10
25 min (SOLUT] AH%({UIJI N %):95%/1}5%1, @%%ﬁ'nJ(éémg&ogz? soau? ON B
=0/ 100), 6140 ain GSOLUTION A/ )SOdIHON 18, =@10@). ) , 6858 9mi(nxH( SO UF-ON3 A

/ SOLUTION B =95/5) flowrate: 20 m/mn detection nethod: UV 220nm 30
[0235] ExBfpt e8 566 1{]13- (G el dhito)héndy1] (280 cKI o5+ 29i HEhe- 2; 22 (2R,
dihydropyE'diQ?y3-carboxanide hydr ochl ori de To a suspensi on of
2-cyano-2-%3,4-dich|oro-5-oxo-2,5- 35 di hydrof uran-2-yl)acetam de (0.70 @)
and N-[3- [0 P009/ 131245PCT/ JP2009/ 058434 (am nonet hyl ) phenyl ] acet am de

hydr ochl o!(gji de %%@ g) in nethanol (10 m) was added triethylamne (1.66
n) at roofffenperature, and the mixture was stirred overnight at 50C. The

reacti pn sokMestowas[ BV apaidlad tinder] rreduted bessyle-25inacabi-t, aeid (10
m ) was added, and the m xture was stirred at 50C for 2 hr. The sol vent was

evapor at e RREEPP Y EHERR PreARAPE M NIV O A& 14Rd saturated aqueous
sodi um hy‘{'é@&fg“ﬁ@g@@&&f}]&d&\ﬂw Bgdetd s ind dhesagkeausdl, a%%é;)‘é’ai Basi bi ed
queo i um hydf o

with 1IN a S SO xl de solution. The m xture was 0 extracted
Wit h et hyR-4setatestiant) t¥ee drgan of lurabangsndgsiuédoovsi dsodieem sul f at e.

The sol vent s_evapor at ed under_ reduced pre . ,IThe residue was purified
by basic ?Yﬂy'\ﬁ%sjg%? cor timh %he an%%t&glragfblﬁly&(n&%ﬁlg’lrﬁaéet at e: hexane-7:3-4:0).
The obiai pedoresédena@sl thssb| stelh 1 iddyetdtaydlamidd hydr agemochloriide- et hyl

is acetate solution (1 m) was added, and the m xture was crystallized from
met hanol - 86h§t acetate. The precipitated crystals were col | ected by

filtratio | lH~zed, f 0, thyl aceta t 0 ogigve e
it e compbdit LA L § 3 M ONet- 16y 13 o 2. 63 8‘§3¢F% ,
5.54 (2H, a%),42806(22, (4H, @,97=7.% HRH, M)33 (-B8-7t- 64348Hp M), 37044-7.50

1H, ), 7.54 (LH d, J=8 . 8.21 (1H s), 8.57-8.71 (21-1, m). 8.76
ElH, g? e ),J?f.‘aé' (%E{'l%%).'s.), (10.09S%1H, s). ( "

25 (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

30 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-

35 ethyl acetate. The precipitated crystals were collected by
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[ 0236] The structural formulas of the conpounds of Exanples are
25 shown in Tables 1 to 3. WD 2009/ 131245PCT/ JP2009/ 058434 [0237] Table 1
Fit3- 40w8a09/131HRanpl e 2 ' Exanpl e 3 Exanpl e 4 Exanpl @C®/JP2009/058484 / \\ /
orn=o 2| filtration, and recrystallized from methanol-ethyl acetate to
give the title compound (0.04 g).
'H NMR (300 MHz, DMSO-ds) & ppm 1.05 (3H, t, J=7.2 Hz), 2.88
(2H, d, J=1.3 Hz), 5.80 (2H, s), 7.05 (1H, dd, »=9.9, 2.2 Hz),
5 7.48 (lH, td, J=8.5, 2.6 Hz), 8.01 (1H, dd, J=8.9, 5.7 Hz),
8.04-8.14 (1H, m), 8.22 (1H, br. s.), 8.48 (1H, s), 8.65 (2H,
br. s.), 9.55 (2H, br. s.).
[0216]
Example 41
10 5-chloro-2-imino-1-[2-(methylsulfonyl)benzyl]-1, 2-
dihydropyridine-3-carboxamide hydrochloride
2-Cyano-2-(3,4-dichloro-5~0%x0-2,5-dihydrofuran-2-
yl)acetamide (1.8 g), 1-[2-(methylsulfonyl)phenyl]methanamine
hydrochloride (1.5 g) and potassium carbonate (1.8 g) were
15 stirred in ethanol (30 ml) at 80°C for 16 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.
20 The residue was purified by basic silica gel column
chromatography (ethyl acetate). The obtained residue was
dissolved in methanol, 4N hydrogen chloride-ethyl acetate
solution (2 ml) was added, and the mixture was crystallized
from methanol-ethyl acetate. The precipitated crystals. were
25 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).
30 [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,

35 2-(aminomethyl)-4-fluoro-N-(2-methoxyethyl)benzenesul fonamide
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was synthesized using 2-[(acetylamino)methyl]-4-
fluorobenzenesulfonyl chloride, 2-methoxyethanamine,
triethylamine and hydrochloric acid.

'Y NMR (300 MHz, CDCls) & ppm 3.01 (2H, t, J=5.3 Hz), 3.21 (34,

5 8), 3.31—3:45 (2H, m), 4.28 (2H, s), 7.10 (2H, d, J=8.3 Hz),
8.01 (1H, dd, U=8.7, 5.7 Hz). ‘

(Step 2) A suspension of 2-cyano-2-(3,4-dichloro~5-oxo-2,5~-
dihydrofuran-2-yl)acetamide (0.4 g), 2-(aminomethyl)-4-fluoro-
N- (2-methoxyethyl)benzenesulfonamide obtained in Step 1 (0.61

10 g) and potassium carbonate (0.71 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

15 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 (0.29 g).

20 'H NMR (300 MHz, DMSO-ds) & ppm 2.96-3.09 (2H, m), 3.14 (3H, s),
3.33-3.42 (2H, m), 5.84 (2H, s), 7.03 (1H, dd, U=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.).

25 [O2lé]

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

30 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

35 ethyl acetate. The organic layer was washed with saturated
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brine, dried over magnesium sulfate, and filtered. The sclvent
was evaporated under reduced pressure. The residue was
purified by silica gel column chromatography (ethyl
acetate:hexane=3:20 - 1:4) to give methyl (4-chloro-2-
cyanophenyl)carbamate (1.21 g) as a white solid.

'H NMR (300 MHz, CDCl;) & ppm 3.83 (3H, s) 7.06-7.21 (1H, m)
7.49-7.58 (2H, m) 8.28 (1H, d, J= 9.4 H=z).

(Step 2) To a solution of nickel chloride (0.74 g), di-t-butyl
dicarbonate (2.6 ml) and methyl (4-chloro-2-
cyanophenyl)carbamate obtained in Step 1 (1.21 g) in methanol
(50 ml) was added sodium borohydride (1.52 g) by small
portions at 0°C, and the solution was stirred overnight at room
temperature. The solvent was evaporated under reduced pressure,
the residue was dissolved in ethyl acetate and saturated
sodium hydrogen carbonate, and the insoluble substance was
filtered off through celite. The filtrate was extracted with
ethyl acetate, and the organic layer was washed with saturated
brine, 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=1:9 - 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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'y NMR (300 MHz, DMSO-ds) 8 ppm 3.68 (3H, s) 4.00 (2H, s) 7.38-
7.54 (2H, m) 7.60 (1H, br.s.) 8.19-8.56 (3H, m) 9.38 (1H,
br.s.).

(Step 4) 2-Cyano-2-(3,4-dichloro-5-ox0o~2,5-dihydrofuran-2-
yl)acetamide (1.0 g), methyl [2~(aminomethyl)-4-
chlorophenyl]carbamate'hydrochloride obtained in Step 3 (2.12
g) and potassium carbonate (1.18 g) were stirred in ethanol
(10 ml) overnight at 80°C. The reaction mixture was poured
into 1N 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=7:3—1:0). The obtained residue was dissolved
in ethanol, 4N hydrogen chloride-ethyl acetate solution (2 ml)
was added, and the mixture was crystallized from ethancl-ethyl
acetate. The precipitated crystals were collected by
filtration, and recrystallized to give the title compound (42
mg) .

'y NMR (300 MHz, DMSO-dg) & ppm 3.68 (3H, s) 5.36-5.52 (2H, m)
7.12 (1H, 4, 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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was crystallized from ethyl acetate-hexane to give 5-chloro-2-
(2-oxo-1,3-oxazolidin-3-yl)benzonitrile (1.8 g) as a white
solid.
Iy NMR (300 MHz, CDCls) & ppm 4.21 (2H, t, J=7.8 Hz), 4.57 (2H,
5 t, JU=7.8 Hz), 7.50 - 7.84 (3H, m).
(Step 2) To a solution of nickel chloride (1.0 g), di-t-butyl
dicarbonate (3.75 ml) and 5-chloro-2-(2-oxo-1,3-oxazolidin-3-
yl)benzonitrile obtained in Step 1 (1.8 g) in methanol (30 ml)
was added sodium borohydride (2.14 g) by small portions at 0°C,
10 and the mixture was stirred overnight at room temperature. The
solvent was evaporated under reduced pressure, the residue was
dissolved in ethyl acetate and saturated sodium hydrogen
carbonate, and the insoluble substance was filtered off
through celite. The filtrate was extracted with ethyl acetate,
15 and 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 coiumn chromatography (ethyl acetate-hexane) to
give tert-butyl [5—chloro—2-(2—oxo—1,3—oxazolidin—3—
20 yl)benzyllcarbamate (2.21 g) as a white solid.
'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-
25 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
30 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),
35 7.93 (2H, br. s.).
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(Step 4) A suspension of 2—cyano-2—(3,4—dichloro—5—oxo—2,5—
dihydrofuran-2-yl)acetamide (0.50 g), 3-[2-(aminomethyl)-4-
chlorophenyl]-1,3-oxazolidin~2~one hydrochloride obtained in
Step 3 (0.67 g) and potassium carbonate (0.88 g) in ethanol
(15 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 (0.29 g).
'H NMR (300 MHz, DMSO-dg) & ppm 4.07 (2H, t, J=7.8 Hz), 4.50
(2, t, o=7.8 Hz), 5.51 (2H, s), 7.36 (1lH, d, J=1.9 Hz), 7.52-
7.71 (2H, m), 8.22 (1H, s), 8.59 (1H, 4, J=2.1 Hz), 8.62-8.72
(2H, m), 9.50 (2H, br. s.).
[0220]
Example 45
5-chloro-2~imino-1-{2-[ (l-methylethyl) sulfonyllbenzyl}-1,2-
dihydropyridine-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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filtration, and recrystallized to give the title compound
(0.46 g) .

'H NMR (300 MHz, DMSO-d¢) & ppm 1.24 (6H, d, J=6.78 Hz) 3.74
(14, quin, J=6.69 Hz) 5.81 (2H, s) 7.06 (1H, dd, J=7.44, 1.22
Hz) 7.71 (2H, m) 7.99 (1H, dd, >=7.44, 1.79 Hz) 8.24 (lH, br.
s.) 8.60 (1H, d, J=2.07 Hz) 8.63-8.76 (2H, m) 9.60 (2H, br.
S.) .

[0221]

Example 46

5-chloro-1-{5~fluoro-2-[ (methylsulfonyl)amino]benzyl}-2~imino-
1,2-dihydropyridine-3-carboxamide hydrochloride

(Step 1) A suspension of 2,5-difluorobenzonitrile (12.4 g),
methanesulfonamide (9.3 g) and potassium carbonate (13.6 g) in
DMSO (360 ml) was stirred overnight at 120°C. The reaction
solution was poured into 1IN hydrochloric acid, 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 crystallized from ethyl acetate-hexane to give N-(2-cyano-
4—fluorophenyl]methanesulfonamide (6.57 g) as a white solid.
'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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2 (1.0 g) and pofassium carbonate (1.36 g) in ethanol (15 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 (0.04 g).

'H NMR (300 MHz, DMSO-ds) & ppm 3.11 (3H, s), 5.55 (2H, s),
7.06 (1H, dd, J=9.3, 2.7 Hz), 7.34 (1H, td, J=8.5, 2.8 Hz),
7.51 (1#, dd, U=8.8, 5.4 Hz), 8.22 (1H, s), 8.42 (1H, d, J=1.9
Hz), 8.64 (2H, br. s.), 2.45 (3H, m).

[0222]

Example 47

5~chloro-1-{5-chloro-2-[ (dimethylcarbamoyl)amino]lbenzyl}-2-
imino-1,2~dihydropyridine-3—-carboxamide hydrochloride

(Step 1) To a solution of 2-amino-5-chlorobenzonitrile (5.0 g)
and dimethylaminopyridine (0.12 g) in dimethylacetamide (25
ml) was added dropwise phenyl chlorocarbonate (6.2 ml) at room
temperature, and the mixture was stirred overnight. 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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was stirred overnight. The reaction mixture was poured into
saturated sodium hydrogen carbonate solution, 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=1:4—2:3) to give 3~(4-chloro-2-cyanophenyl) -
1, l-dimethylurea (2.33 g).

'H NMR (300 MHz, CDCl;) & ppm 3.09 (6H, s) 6.92-7.03 (1H, m)
7.45-7.54 (2H, m) 8.27-8.34 (1H, m).

(Step 3) Using 3-(4-chloro-2-cyanophenyl) -1, 1-dimethylurea
obtained in Step 2 (2.33 g), and in the same manner as in
Example 43, Step 2, tert-butyl {5-chloro-2-
[(dimethylcarbamoyl)amino]benzyl}carbamate (.77 g) was
obtained.

'H NMR (300 MHz, CDCls) & ppm 1.41 (9H, s) 3.07 (6H, s) 4.17
(2H, d, J= 6.6 Hz) 4.96-5.13 (1H, m) 7.11 (1H, d, J= 2.5 Hz)
7.23 (1H, dd, J= 8.9, 2.5 Hz) 7.70 (1H, 4, J= 8.9 Hz) 8.17-
8.32 (1H, m).

(Step 4) 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—oxo—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.

157



aso a HCl Ha HC HCI HC rizi-c=0. _ OFE i )(15 :w N NO co0 = Td.
w Exanple 28 Exanpl e 29 Exanple 30
WO 2009/131245 PCT/JP2009/058434

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 (1 ml) was added, and the mixture was

5 crystallized from ethanol-ethyl acetate. The precipitated
crystals were collected by filtration, and recrystallized to
give the title compound (46 mg).
'H NMR (300 MHz, DMSO-ds) & ppm 2.95 (6H, s) 5.41 (2H, s) 7.06
(14, d, U= 2.5 Hz) 7.26 (1H, d, J= 8.5 Hz) 7.45 (1lH, dd, &=

i0 2.5, 8.5 Hz) 8.19 (1H, s) 8.47-8.77 (4H, m) 9.23-9.77 (2H, m).
[0223]
Example 48
5-chloro-2-imino-1-{2-[ (2-methylpropyl)sulfonyllbenzyl}-1,62-
dihydropyridine-3-carboxamide hydrochloride

15 2-Cyano—-2-(3,4-dichloro~5~-ox0o-2, 5-dihydrofuran-2-
yl)acetamide (2.0 g), 1-{2-[(2-
methylpropyl) sulfonyl]phenyl}methanamine hydrochloride (2.69
g) and potassium carbonate (2.94 g) were stirred in ethanol
(30 ml) at 90°C for 5 hr. The reaction mixture was poured into

20 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. 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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Example 49

5-chloro-2-imino-1-{2-[ (2-methoxyethyl)sulfonyl]lbenzyl}-1,2-
dihydropyridine-3-carboxamide hydrochloride

(Step 1) To a suspension of 2-[(2-

5 methoxyethyl)sulfanyl]benzamide (12.0 g) in tetrahydrofuran
(122 ml) was added lithium aluminum hydride (13.4 g) at 0°cC
under a nitrogen atmosphere. The reaction mixture was heated
under reflux for 5 hr, cooled to 0°C, and quenched successively
with water (15 ml) and 15% aqueous sodium hydroxide solution

170 (15 ml). The mixture was filtered through celite, and washed
with dichloromethane. The filtrate was washed with saturated
brine, and the organic layer was dried over sodium sulfate,
and filtered. The solvent was evaporated under reduced
pressure to give 1-{2-[(2-

15 methoxyethyl)sulfanyl]phenyl}methanamine (16.0 g) as an oil.
4 NMR (400 MHz, CDCls) & ppm 3.12 (2H, t, J=6.8 Hz), 3.36 (3H,
s), 3.57 (2H, t, J=6.4 Hz), 3.95 (2H, s), 7.21 (2H, td, J=7.1,
2.0 Hz), 7.30-7.33 (1H, m), 7.37 (1H, d, o=7.4, 1.4 Hz).

(Step 2) To a solution of 1-{2-[(2-

20 methoxyethyl)sulfanyl]phenyl}methanamine obtained 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

25 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

30 silica gel column chromatography (ethyl acetate:hexane=1:5) 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

35 Hz), 5.27 (1H, brs), 7.40 (1H, td, =7.8, 1.4 Hz), 7.24 (1H,
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td, o=7.5, 2.0 Hz), 7.35 (14, 4, »=7.2 Hz), 7.40 (1H, d, J=7.8,
1.4 Hz).

(Step 3) tert-Butyl {2-[ (2~
methoxyethyl)sulfanyl]benzyl}carbamate obtained in Step 2

(16.0 g) was dissolved in ethyl acetate (108 ml), and m-
chloroperbenzoic acid (27.9 g, 70-75w%) was added at room
temperature. The mixture was stirred at the same temperature
for 18 hr, and washed twice with 2N aqueous sodium hydroxide
solution. The organic layer was dried over sodium sulfate, and
filtered. The solvent was evaporated under reduced pressure to
give tert-butyl {2-[(2-methoxyethyl)sulfonyllbenzyl}carbamate
(15.0 g) as a white solid.

'Y NMR (400 MHz, CDCl;) & ppm 1.42 (9H, s), 3.21 (3H, s), 3.47
(2H, t, J=6.0 Hz), 3.76 (2H, t, U=6.0 Hz), 4.60 (2H, d, J=6.8
Hz), 5.25 (1H, brs), 7.45-7.49 (1H, m), 7.59-7.65 (2H, m),

7.97 (1H, d, J=7.6 Hz).

(Step 4) tert-Butyl {2-[(2-

methoxyethyl) sulfonyllbenzyl}carbamate obtained in Step 3

(15.0 g) was dissolved in ethyl acetate (91 ml), and 4N
hydrogen chloride-1,4-dioxane solution (34.2 ml) was added at
0°cC. 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

gl . .

'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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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 (0.38 g).

'H NMR (300 MHz, DMSO-ds) & ppm 3.14 (3H, s) 3.69~3.76 (2H, m)
3.79-3.91 (2H, m) 5.86 (2H, br. s.) 6.87-7.15 (1H, m) 7.56-~
7.79 (2H, m) 7.98-8.09 (1H, m) 8.25 (1H, s) 8.61 (1lH, s) 8.67-
8.87 (2H, m) 9.59 (2H, br. s.).

[0225]

Example 50 ‘
5-chloro-1-[2-(dimethylsulfamoyl)benzyl]-2-imino-1,2~
dihydropyridine-3-carboxamide hydrochloride

(Step 1) To a mixture of dimethylamine (49.6 ml, 2M
tetrahydrofuran solution) and triethylamine (3.46 ml) was
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).

HCI

'H NMR (400 MHz, CDCls) & ppm 2.89 (6H, s), 7.71 (1H, td, o=7.6,

1.6 Hz), 7.77 (1H, td, J=7.8, 1.6 Hz), 7.89-7.91 (1H, m), 8.06
(1H, dd, J=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

161



Exanple 36 ic.-;;-1 -¢,//-\ =S 102 "a. x. Exanpl e 38 Exanpl e 39
Exanple 40 c--? NIl NH NH IL 01! /a
WO 2009/131245 PCT/JP2009/058434

methanol (220 ml) was stirred at room temperature for 17 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

5 chromatography (ethyl acetate—ethyl acetate:methanol=5:1).
The obtained residue was dissolved in ethyl acetate (67 ml),
and 4N hydrogen chloride-1,4-dioxane solution (33.6 ml) was
added at 0°C. The mixture was stirred at room temperature for
1 hr, and the precipitated crystals were collected by

10 filtration, and washed with ethyl acetate to give 2-
(aminomethyl)—N,N—dimethylbenzenesulfonamide hydrochloride
(7.3 g).
ly NMR (400 MHz, DMSO-ds) & ppm 2.75 (6H, s), 4.36 (2H, s),
7.64 (1H, td, J=7.6, 1.6 Hz), 7.78 (1H, td, J=7.5, 1.2 Hz),

15 7.85 (2H, dd, J=8.0, 1.2 Hz), 8.66 (3H, brs).
(Step 3) 2—Cyano—2—(3,4—dichloro—5—oxo—2,5—dihydrofuran—2—
yl)acetamide (1.56 g), 2-(aminomethyl)-N,N-
dimethylbenzenesulfonamide hydrochloride obtained in Step 2 (2
g) and potassium carbonate (2.3 g) were stirred in ethanol (20

20 ml) at 80°C for 16 hr. The reaction mixture was poured into 1IN
aqueous sodium hydroxide solution, 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

25 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

30 crystals were collectéd 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.

35 s.).
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[0226]

Example 51
5-chloro-2-imino-1-[2-(pyrrolidin-l-ylsulfonyl)benzyl]l-1,2-
dihydropyridine-3-carboxamide hydrochloride

(Step 1) To a mixture of pyrrolidine (4.92 ml) and
triethylamine (6.921 ml) was added a solution of 2-
cyanobenzene-l-sulfonyl chloride (10.0 g) in tetrahydrofuran
(40 ml) at 0°C. The mixture was stirred at room Ttemperature
for 2 hr, and concentrated under reduced pressure. The residue
was suspended in water, and the suspension was filtered. The
filtered solid was dissolved in dichloromethane, and the
solution was washed with water. 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-
(pyrrolidin-l-ylsulfonyl)benzonitrile (11.3 g).

H NMR (400 MHz, CDCls) & ppm 1.90-1.93 (4H, m), 3.42-3.45 (4H,
m), 7.69 (1H, td, »>7.5, 1.6 Hz), 7.76 (1H, td, J=7.8, 1.6 Hz),
7.87-7.89 (1H, m), 8.09 (1lH, dd, »=7.8, 1.6 Hz).

(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

163



WO 21) 1) 9/ 131245PCT/ JP2009/ 058434 [0239] Tabl e 3 Exanple 41 Exanple 42
Exanpl e 43 Exanple 44 Exanple 45 0e yr 0 5 0 WNHci H- %A o0 1 NHa C HN
[P O | 0 WO'2biidH 3845 PCT/JP2009/058434

10

15

20

25

30

35

filtration, and washed with ethyl acetate to give 1-[2-
(pyrrolidin-1-ylsulfonyl)phenyl]methanamine hydrochloride
(4.07 g).
'H NMR (400 MHz, DMSO-ds) & ppm 1.80-1.99 (4H, m), 3.20-3.38
(4H, m), 4.37 (2H, s), 7.64 (1H, td, o=7.5, 1.2 Hz), 7.77 (1H,
td, o=7.5, 1.6 Hz), 7.82 (lH, dd, »=7.6, 1.2 Hz), 7.88 (1lH, dd,
J= 8.0, 1.2 Hz), 8.63 (3H, brs).
(Step 4) 2-Cyano-2-(3,4-dichloro-5-oxo-2,5-dihydrofuran—-2-
vl)acetamide (1.42 g), 1-[2-(pyrrolidin-1-
ylsulfonyl)phenyl]lmethanamine hydrochloride obtained in Step 3
(2.0 g) and potassium carbonate (2.08 g) were stirred in
ethanocl (20 ml) at 90°C for 8 hr. 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.
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 (0.88 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, U=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)
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at 90°C for 16 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 kethyl
acetate:hexane=4:1). The obtained residue was dissolved in
methanol, 4N hydfogen 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
(0.82 qg).
'H NMR (300 MHz, DMSO-ds) & ppm 3.01-3.19 (4H, m) 3.56-3.78 (4H,
m) 5.73 (2H, s) 7.11 (1H, d, J=8.29 Hz) 7.59-7.79 (2H, m)
7.88-7.99 (1H, m) 8.24 (1H, s) 8.51 (1H, d, J=2.26 Hz) 8.70
(2H, br. s.) 9.49 (2H, br. s.).
[0228]
Example 53
5~chloro-2-imino-1-[2- (phenylsulfamoyl)benzyl]=-1,2-
dihydropyridine-3-carboxamide hydrochloride
2—Cyano—2—(3,4—dichldro—5—oxo—2,5—dihydrofuran—2—
yl)acetamide (1.31 g), 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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(0.90 g).
'H NMR (300 MHz, DMSO-ds) & ppm 6.03 (2H, s) 6.97-7.14 {(2H, m)
7.15-7.33 (4H, m) 7.43-7.53 (1H, m) 7.56-7.64 (1H, m) 7.69 (1H,
d, J=7.57 Hz) 8.25 (1H, br. s.) 8.38 (1H, s) 8.72 (2H, s) 9.67
(2H, br. s.) 10.83 (1lH, br. s.).
[0229]
Example 54
5-chloro~2-imino-1-[2-(phenylsulfonyl)benzyl]-1, 2~
dihydropyridine-3-carboxamide hydrochloride

2~Cyano~2~ (3, 4-dichloro-5-ox0-2, 5-dihydrofuran-2-
vl)acetamide (1.38 g), 1-[2-(phenylsulfonyl)phenyl]lmethanamine
hydrochloride (2.0 g) and potassium carbonate (2.03 g) were
stirred in ethanol (20 ml) at 90°C for 20 hr. 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.
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 (0.64 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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acetate. The organic layer was washed with saturated brine,
dried over magnesium sulfate, and filtered. The solvent was
evaporated under reduced pressure. The precipitated crystals
were collected by filtration to give the title compound (0.23

5 g).

'H NMR (300 MHz, DMSO-ds) & ppm 3.49 (3H, s), 5.34 (2H, br. s.),
7.02 (1H, d, »=2.3 Hz), 7.41 (lH, br. s.), 7.50 - 7.76 (2H, m),
7.84 -~ 8.01 (3H, m), 8.06 (1H, d, J=1.5 Hz), 8.24 (1H, br. s.).
[0231]

10 Example 56
5-chloro-1~-[2~ (cyclopropylsulfamoyl)benzyl]-2-imino-1,2-
dihydropyridine-3~carboxamide hydrochloride

2~Cyano~2~(3,4-dichloro~-5-oxo-2, 5-dihydrofuran—~2-~
yl)acetamide (1.49 g), 2-(aminomethyl)-N-

15 cyclopropylbenzenesulfonamide hydrochloride (2.0 g) and
potassium carbonate (2.19 g) were stirred in ethanol (30 ml)
at 90°C for 16 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,

20 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). The
obtained residue was dissolved in methanol, 4N hydrogen
chloride-ethyl acetate solution (3 ml) was added, and the

25 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

30 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-

35 imino-1,2-dihydropyridine~3-carboxamide hydrochloride
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| 11 x z o 5 HCl HC HCO HC Exanpl e 56 Exanpl e 57 Exanpl e 58 Exanpl e

59 o/ '"z0 zz / 0=0 o ci NH,
WO 2009/131245 PCT/JP2009/058434

(Step 1) Using phenyl (4-chloro-2-cyanophenyl)carbamate
obtained in Example 47, Steps 1 and 2N methylamine
tetrahydrofuran solution, and in the same manner as in Example
47, Step 2, l-(4-chloro-2-cyanophenyl)-3-methylurea was

5 obtained.

'H NMR (300 MHz, CDCl;) 8 ppm 2.90 (3H, d, J= 4.9 Hz) 4.77-4.92
(1H, m) 6.75-6.85 (1H, m) 7.45-7.54 (2H, m) 8.27-8.37 (lH, m).
(Step 2) Using 1-(4-chloro-2-cyanophenyl)-3-methylurea
obtained in Step 1, and in the same manner as in Example 43,

10 Steps 2 and 3, 1-[2-(aminomethyl)-4-chlorophenyl]-3-methylurea
hydrochloride was obtained.

'Y NMR (300 MHz, DMSO-ds) & ppm 2.66 (3H, s) 3.86-4.22 (2H, m)
6.61-6.90 (1H, m) 7.36 (1H, d4d, o= 2.6, 8.9 Hz) 7.51 (1H, d,
J= 2.6 Hz) 7.70 (1H, d, J= 8.9 Hz) 8.28 (3H, br.s.) 8.74 (lH,

5 8).

(Step 3) 2-Cyano-2- (3, 4-dichloro-5-oxo-2, 5-dihydrofuran-2-
yl)acetamide (2.3 g), 1-[2- (aminomethyl)-4-chlorophenyl] -3~
methylurea hydrochloride obtained in Step 2 (2.45 g) and
diisopropylethylamine (5 ml) were stirred in ethanol (15 ml)

20 overnight at 70°C. The reaction mixture was poured into IN
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

25 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

30 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-

35 8.71 (4H, m) 9.27-9.78 (2H, m).
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Hso . N--.., NH1I1HNNWOC HNOO :=0 HA HC HC HC WO
2009/ 131245PCT/ JP2009/ 058434 [ 0240] Experinmental Exanple 1 Measurenent of
al p adr enabi2n@/B3emept or bi nding inhibitory activity S5Ceretrije2aomnsspsd at i on
met hods descri bed bel ow are based on the nethods described in Maniatis et
al ., Ml equk2as1d oning, Cold Spring Harbor Laboratory, 1989, the protocol
appended %&a%p&gaggnt and the |ike.
5-chloro-1-[5-chloro-2- (propanoylamino)benzyl]-2-imino-1,2-
dihydropyridine~3-carboxamide hydrochloride

5 (Step 1) To a solution of 2-amino-5-chlorobenzonitrile (5.0 g)
and dimethylaminopyridine (0.12 g) in dimethylacetamide (25
ml) was added propionyl chloride (3.4 ml) at room temperature,
and the mixture was stirred overnight. The reaction mixture
was poured into water, and extracted twice with ethyl acetate.

10 The organic layer was washed with saturated brine, dried over
magnesium sulfate, and filtered. The solvent was evaporated
under reduced pressure. The residue was recrystallized from
ethanol and diisopropyl ether to give N-(4-chloro-2-
cyanophenyl)propanamide (5.7 g).

15 'H NMR (300 MHz, DMSO-ds) & ppm 1.28 (3H, t, J= 7.5 Hz) 2.50
(2H, g, o= 7.5 Hz) 7.47-7.62 (3H, m).

(Step 2) Using N-(4-chloro-2-cyanophenyl)propanamide obtained
in Step 1, and in the same manner as in Example 43, Steps 2
and 3, N-[2-(aminomethyl)-4~chlorophenyl]propanamide

20 hydrochloride was obtained.
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~

25 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

30 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

35 chromatography (ethyl acetate:hexane=7:3—1:0). The obtained
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(i) Preparation of human an adrenaline receptor expression 10 plasmd

al p Adrenaline receptor gene was cloned from human |iver cDNA by the FOR
nmet hod. PROBR20@zacii4en was perforned by Gene Anp FOR Syst ecTQPD09/(7%ppl i ed
Bi osystens) with 50 pnol each of the prinmer set

5' - CCGACGREOGET AGRGAGATEACTT TOGAGGAT) FR0 TRAGIGTINE' ohbalSEQ t& Nbe Ifasnd
5' - GCTCTGGGTACCTTAAATATCGGTCTCCCGTAGGT TGC3! SEQ | D ., 2] . prepared in
r ef er enceSESTERECH agEER eqftRt £ TT R T A0IF as(?rtéﬁéﬁeﬁe S’\g&é‘ﬁ‘t Bgdégﬁggr eport ed

by DEBRA ( PURCONLaBtD waBeliash3d2wiEB45342r41895)31200 ng
of human ?glgtﬁnﬁ%%pograhﬁé;[}? CcDNA Iiagr@grya(TaI?Sra Shazo Co. , Ltd.%j 20 as a
tenpl at e dnde@akuRa hAgTag DN P ifr a5l (FlakergdshuFBe el veRY. §as

ti diti 45 _of 1 fQLs3 i
The. FORe{ PAGRERES G0t APNGH HEQVE e Aot od Wt horaers AT on sheyies el

(Takara Shuzet@anellt&nd &mdhiproder? S kakiatar Sihydo aCetatit ¢olutard appl i ed

to agarose gel electrophoresis to recover DNA fragnents. JTh fragnments
were |igatidd @rfR%ani The %ql%t&dsic5r¥sﬁla&§mwﬁr%cﬁﬂ;é.efg?§o | nvi t r ogen)

di gested wi;hh Naebnand, Kphebryba DINFrdd getdoredtidndderardl (€takdr acshare Co.
Ltd.), and transtorned the conpetent 30 cells of Escherichia coli JMLO9 to

obtai n pl &smigdyveptbRABL Ll Zeooprpeadh. (1@2MJ) - (ii) Introduction of hunan an

adrenal i ne_r p I essi Lagnm. d i nt Kl. cell repayat i on of
rerbr arié 1 FUE oh ARG KRS poREe LR T T T TanE L2 a0
2009/ 131245RCTIy) P2R09/. 8584845 . 4 BnvREs ogen] . LontH nichg F0%-ethd) Hovitne
serum ( TRACE SCI_ENCETI FEl Ln C u fl ask, (Cor ning tyer)
vere det aché® vilfh &5 g%%"#régs%ﬁgo.ggggﬁi%D@’(l vﬁ'r%e Pﬂ g%%ts'k)le cells
ver e washed =wi_tgh 7B- RBE( - ) ( bnystpogen)2@andnp eegm+1id Lged(IH,060 .rpm 5 min).

Then, using Gene Pulser Il (BioRad), DNA was introduced into the cells
under the f0@34dwi ng conditions. 1x103 cells suspended in D-PBS(-) (700 ill)

and 10 lig(éﬂ@%@%%%%‘ yfzggiéégq_,ggggemgﬁﬁcgdded ina 0.4 cmgap cuvette

(Bi oRadl)S, ectroporation was perfornmed under /o voltage 0.25 kV,

capaci t an@ 960 daitEonThy pekbsratigeciPLureds | peHaered & dent ai ni ng
10% f et al Vi ne serum and 250 Zeocin (lnvitrogen) and the Zeocin
resi st ancé*pcgljﬂqéélg\/\&o@dﬁ’gllé’&sed. Plurality of Zeocin resistance clones were

sel ect ed angdtA@uitt:uced son,azeel.| heght theofijaskt (AE0L Ch@)tinm idystem
sem confluent, and the cellular nenbrane fracti on% (gc)r epirﬁd s[iol | ows.
The semni cordlumarit 2% ICompdPacgetiyeredrirts 016205 - onti M@ B -)
and recgvefg y centrifugation. The cells were suspended in nmenbrane

prepara2ti on buffer (10 mM NaHCO2 pH 20 7.4, protease inhibitor cocktail
(Roche)) aswllwhirsr:u@SdTEPNG 2 fed ot rifdupreAcethC a2 pbll yErrR Hothfeni zer

(nodel PT-3100 AQ Lat F -20.58C0048a 1 A er

di srupti or?“,’altt% ?ﬁ@%’c@igﬁ Fégggggge%%gigpgﬁior 170 i n afld t he

super nat arfcsstamiirg nmenbrane fractions was obtai ned. The 25 supernat ant
was centrifuged using an ultracentrif el P ot 0 Ty,
Beckman | r@tadifett Y 30060 MM ﬁgp%%%ﬁ&ﬁ?% 68bgpﬁ9§&péec?%{ g)a‘t ei'lO

cont ai nj.n anerfonact | arguThvy ebtakned, menboanenf (actvonowfAeach cl one
was subéfe%%{e%nﬁ) t he bi ndi ng experinment shown bel ow., 30The nenbr

fraction (ZPOLUTHGEIE =P ()3HE -Hlazesi fSCRUEIRN APé?QPHﬁ%rBLT(?/Qﬁ%Q)ehce),
v octs. o oan, el o ErRaT P H 7. 5), added to & 96 wel
m cropl at ef1 @ndraeacta ndt/miicom t enperature for 1 hr. For the

detection method: UV 220nm

30 [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—

35 dihydrofuran-2-yl)acetamide (0.70 g) and N-[3-
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35 neasurenent of non-specific binding, phentolamne (Sigm) was WO
2009/ 131245PCT/ JP2009/ 058434 further added to 10 gM Then, the reaction
m xture wae 2h0d3ex4ed and transferred to unifilter GF/ C PPerR20khIsas4

Li fescience) by using a cell harvester (PerkinEl mer Lifescience). The
filter wagamesbestPyl)presm yg]tdmamlccmolmra@haom@n (8. BQf ber l(lpH 7.5).

Af t d the filt M S Per ki nEl f dded
Lo the {1 PEERasRY | b FHUGHECTATY VEie TRASIREE By TpEbint o( PBPE) nEl mer
oo b EehpeREbEA S L4 AGL e %@%L&aqr%»ﬂab%&m@hshamsbm oW were

pr epar ed d simlar to the above-mentioned /o nethod fromthe
cl ones t hrahesheae’dl@lhescmbs%n’%wp@? | Fapg R heal @@d@trotrgpugpﬁldpﬁgssure,

radi oacti vi t%/%ir:l(r)]n s(ﬁe?i(g InI@Fane %r‘%({é’:}gl oF:T, '55‘ e e Aeh 6ok BdiRged at

measur ehrefit® ractidns. 15 (iii) Evaluation of
Exanpl e cgtm@umlr 2 hr. The membeatewhsactamord26d ggidwt | sdudesl conpound

and [ 3H] prazosi M Per ki nEl Li fescj ence Iy u a
bi ndi ng aE§8§/SBE?fe?th¥1ﬁd%ﬂeY%t% Ei‘%ﬁr%aar % ﬁlqé]te)ou\ge dg Eﬁ?gf%%ﬂwas
reacted ab,LRGALEENPEral M@ dPradd Nthe I%quetdm% 2@ yrEasurse et fdkd with
non-speci fic binding, phentolamne (Si which is,a _cold |ligand, was

further aaHeaqtléoma gwlmhethyd%?%ﬁél‘#%a?ﬁ%i%% xt GP& W&EPEPtBPRd and
transf erre%E fMEﬁ:r 4&:@3 { Per ki DEl 1y tl.Hef 3G BNCE )1 R} rUSiaRY dariee! |

har vest® Irrer ci ence The tfilter was washed 3 tines with 25
cool ed 500K)‘MrTISb§1bmf gerfe@pa 7. B)e s@ﬂxvantdw;arsngvan@rﬁiteﬂermdwrcr@%?%@| 0

(PerkinEl ner Lifesci ?cg%%%%%gvgae{ﬁtuqﬂt he fi lb)y %‘?ﬁ'%d sEﬁ?cEaQEQaEB!L'%fﬁlﬁKev"as

measur ed By SPSPESunt” escience € ‘concentration o
conpound @ﬁ%%ﬁ%%ﬁérgﬁﬁyBQegﬁyie@éé@ﬂté*Kéiﬁﬁhﬂﬁ pH1biondi nghefobtained

[31-1] -prazosin to nbrane fractlon to 50% C5 cal cul
G aphPad Peisdiugeras2di epapieddisofeWed éérogl%b\,\c?hés dg %%Lgured by

t he ab n d ¢al.pya nggwé@ recepiry bisnding warhi bitory rate
at 1 g gg%@%lﬁ% %g%gEEBH ag %E4 95%\0 2009/ 131245 PCT/ JP2009/, 058434 [ 0243]

Tabl e 4 t estysteiposed €Exanpethioo)-ebhvilliarpetiaiit bi Toey Pracdpismrtes1100. 0

893.5 crystals were collected by filtration, and recrystallized from
methanol-ethyl acetate to give the title compound (0.30 g).
5y NMR (300 MHz, DMSO-dg) & ppm 2.03 (3H, s), 5.54 (2H, s),
20 6.92 (1H, d, J=7.6 Hz), 7.33 (1H, t, J=8.0 Hz), 7.44-7.50 (1H,
m), 7.54 (1H, d, J=8.3 Hz), 8.21 (1H, s), 8.57-8.71 (Z2H, m),
8.76 (1H, d, J=2.3 Hz), 9.43 (2H, br. s.), 10.09 (1lH, s).
[0236]

The structural formulas of the compounds of Examples are

25 shown in Tables 1 to 3.
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1287.5 1492.0 1572.8 1017100.0 1893.5 2498.4 2891.2 3589.0 15 [0244]

Fornmul ati on Exanple 1 (1) conpound of Exanple 1 (2)
20 (4) hywtoasgpisopgl met hyl cel | ul ose (5) magnesi um st ear ace/Jeomysseds ng 35
A m xture of the conpound (10 ny) obtained in Exanple
| act oseofB861ng) and cornstarch (35 ng) is granulated using 10 W %
dr oxypropyl net hyl cel l ul ose solution (0.03 nL, 3 25 ng as
dried at 40C and passed through a sieve.

EU 3 nmy 2 ny
aaueous h

hydr oxypr

éé?ﬂﬁe hYl cel | ul ose),

obt ai ned granules are m xed with nagne3|unlstearate (2 no),

Is conpressed. The _ hra|npd core TA?LPT s n
a suspens &R —sapeharE8e 2 titant ;
wat er. The ceat d ablj eta sh ees
[0245] Fof nul afji o é%dﬁpf&%]ibﬁ%

| act ose70 N7 N NH

it @ ABX to
donmdlouhd '0f Ek& 3]0}
N
NH

ive

| act ose (3) cornstarch

and the nlxture

cnn:\r WoVatatd

wUAUAL I 1

abl c 1 n

n£ %%%i?? tab

U
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('3' 0?5~ g
HCI HCI HC! HCI
Example 6 Example 7 Example 8 Example 9 Example 10
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O\\ Ox //O //0
A1 P i~ B
0 0 o] 0
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WO 2009/ 131245PCT/ JP2009/ 058434 (3) cornstarch50 nmg (4) soluble starch7 ng
(5) magnesium stearate3 ng The conpound (10 ng) obtained in Exanple 1 and
magnesi urwo 28e%eBirse (3 ng) are granul ated with an agueeu3/JBmioghisasst ar ch
solution (0.07 nm., 7 ng as soluble starch), dried, and m xed with | actose
(70 mg) amdzgennstarch (50 ng). The mixture is conpressed to give a tablet.
I ndustri al plicability 10 [0246] The conpound of the present

i nventi onTRR eazsuperior sel ective an adrenaline receptor antagonistic
action, and is useful as an agent for the prophylaxis or treatnment of a

| ower urinary tract disease and the like /5 [0247 Thi-s—apptegt i on
i . Famela 22 on—No- A
is based preBslbat—apt .—%%%%éSf%@@& e T Japan, tnhe contents

&
of which areceeO i y refererce. NN
2009/ 131245PCT] JB20%9 /5 1 ondfound rlepresent

ah aromatit P ng|group hay nd at

: L

formula O NH2 (WY ™Rl 5 ¢TA- i r

| east one gb@;ituent i gna urther having substitue ), |[RI

is a group s Led fi ;(l:/ a grioup ﬁ’esente bysd he formgFa ~S(0) R2
N

wherein R2 is agﬂ;(; hydr ogenat om |a hydrecar bo grou?ﬂ opti ¢nal by havi ng
substi t ueffs)—or—an @O group _g@dil onal 1y Najcng subStlt f(s), and]n is
an i nt ege{Exapble Mﬂﬂﬁmwm%m@eﬁewﬂ ic

group opt ogpallyohavi ng gubstiOt uent(s), /% (3)|a,carbdioyl |gg 3

havi ng supsti nts) | ( n ™kni|no gr oup Mubkt i tlutEd ¥y d

optionally haw subsgtitu ng), | (5)wafwal koxycariomyl group, Na
F

D
Qo
éﬁ:
= D

2
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cl L : Cl k/ : F
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o o] [« 0 o]
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(6) an al

kyl

group substituted by hydroxy,

hal ogen atom a cyano group, a hydrocarbon group optionally having
a heterocyclic group optipamarophesesang

subst i t uemD(28()9/13:235acyl
substituent(s),

havi ng a

substi tuent,

group,
an am no group optionally having substituent(s),
group optijopabhly having a substituent,

provi ded t hat
5-chl or o- T2b4e[ fdi net hyl ani no) sul f onyl ] benzy11- 2-i mi no- 1, 2-
di hydr opyri di ne- 3- car boxani de,
5-ch|oro-l-[3-(1-hydroxy-|-nethYIethyl)benzyl]-z-inino-1,2¥ 30

and 20 R2 is a hydrogen atom a

a hydroxy
or a mercapto group 25 optionally

di hydr opy [E=RbdEr 3- car |m4§1e MeExhyle 43 Example 44 Example 45
3-{[ 3- (am nocar bdhy1l) 4 5- th rp- 2-ijm nopyri di n- L( 2H) I]nethx,lben oat g,
1-[ 3- (ami hot &) benzyI[ - %MCro--TniMyl f \EEEKW
di hydr opyyi di mcar boxam'de; . o N NH N7 NH
55-chloro;1-[4 iEEfro-Z (ng sul{f onyl zyl]-2;5i oL, 2-
di hydr opyfi di neJ3-tar hoxanyi de, HN )\ Os
5- chl or 0- - i 135 0T [ 4] merhyl sul f qnyl ppenzy1] - I, 2 1
di hydr opytidi n- 3- car hoxam de = o o
5- chl or o- E9 wi-re—t—f2-{Rethexy~—5—(rEEhytsttfonyts benzyt—t2-
10di hydr ogygpgihde- 3- Caik@Kan de,  |Example 48 &mmw49 Example 50
5-chl oro- - [ 2- chlgor o- 4 ongl)ben y1] imnojl, 24 i
di hydr opyf i dipres3ear i . mwz ﬁw,
5-chl or o- L- { 3>gtwer 0- 1 1|no) cagbeyyl ] benz <r 1 minol, 2y dinhydriopyr
i di ne- 3- car boxamder '
155- chi or p- 1- [ 24l or ¢ |)(p nzyl ] ga 2@5//0/
di hydr opyfi digag-.3- cark i "0 @W
1-[3-(ani1ocarbonv1) -chlorohpn7v11-R-Ph|nrn-> Lm Ro- 1,2
di hydr opy 12" carRHS L HA “1418.34 HC! 42037 HCI 405.30 HCI
5- chl or o- 5Bt B~ 1- [ 3-[E-amleibgl SNi 1 OpMinddeNZ YT | - TExatwle 54 Example 55
20di hydr opyr i di ne93- cdr boxani de, and 9 3 i .
5-chl oro-2-i WNQ,& mof’ i twd-yl B e, 2- Y ™ X7 N,
di hydr opyfi di wcar qhoxa Nalr e excl or ja sa ther gof . e hhe
conmpound or of clai ; Wher e ||g A— i $ oup repe d by Fe
it wherein is as de gmln clia /E?jBORI A hal qge tog1or an
al kyl grolip optj?ﬁylly haV|ég\/ gT:j g\
ACl HCI HCI HCI
Example 56 Example 57 Example 58 Example 59
o] Q o] [}
H
NTTSNH AT TN o N° TN . NL ;N
[ ;[ -0 AN HN: : H
(ls)l\il:l{/A \ﬂ o] \/&O OYN
HCI HCl HCI HCI
5
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substituent(s). 3. The compound or salt of claim1, whereinring A- is a
group represented by 5wherein RI is as defined in claiml1, and R4 is a
hal ogen awormevi3aassal kyl group optionally havi ng substi taenpri®y/pssasud R2 i s
a hal ogen atomor a Cl-6 alkyl group. 10 4. The conpound or salt of claim
ﬁa|MMerEIFOQ4@? A- |zla69r?Ep represented by wherein IsR15 is (1) a

ogen atom al ko group optionally having 1 to 3 hal ogen
at ons, orEFB§réﬁe%T%§lE§ﬁ%R&F tionally having substitgent(s) n1isgan

integer of Q.19 2.,8ngs ofher sxAhol Seare defynedi A draigdtbry20 5. The
conpound or-eart e ?a m'4, mherelnerlnaégt |s:% gréﬂg'represéﬁled by -

S(0) 1R3 mhetevntEach synbol is as defined in claiml. 25 6. The conpound
or sait of clal @ der YOCREHNLI N0 deidd okl Ai¥ed0bRUBYOEE Basedl on

6- nenbet ed aro tero |c group, each having at |east one
SubStltueﬁheR&eﬂhdd@pﬁe@@ﬁibgdflmtM&nlatmﬂlﬁ} 9&bstN@d@@P@§F CErningra group

selected from

old Spring Harbor Laboratory, 1989, the protocol appended to
a reagent and the like.
(1) Preparation of human ayp adrenaline receptor expression

10 plasmid

o1p Adrenaline receptor gene was cloned from human liver

cDNA by the PCR method. PCR reaction was performed by Gene Amp
PCR System 9700 (Applied Biosystems) with 50 pmol each of the
primer set 5/ —~CCGACGGCCGCTAGCGAGATGACTTTCCGCGATCTCCTGAGCGTC-3

15 [SEQ ID NO: 1] and 5/ ~GCTCTGGGTACCTTAAATATCGGTCTCCCGTAGGTTGC~
3/ [SEQ ID NO: 2] prepared in reference to the base sequence
of the oyp adrenaline receptor gene reported by DEBRA A. et al.
(J. Pharamacol. Exp. Ter., 272, 134-142 (1995)),200 ng of
human brain hippocampus cDNA library (Takara Shuzo Co., Ltd.)

20 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
25 (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
30 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

35 CHO-K1 cells passage cultured in HamF1l2 medium

175



(1) A group represented by the fornmula -S(0)R3 wherein R3is (1) a
hydrogen atom (2) a 01-6 alkyl group, or (3) an am no group optionally
substitutwo 2oee/1815 2 01 6 alkyl, and n is an integer ofPCI/JB200205842)

(3) a carbanoyl group optionally substituted by 1 or 2 01-6 alkyl, (4) a
car banoyl amh#9+g6680) OtoAt ADADAg 0L 0%i EX1H6 kedwiylec aelramo)(TRACH0 gr oup, 20(5)

01-6 al k b
Pydr oy|: SPEFRGTATRAFbGEh 81 bl 67 O 5281 P i SR " aHd TR e wore
opti onal | Meégehearv(m?ﬁ obgsg?ﬂﬁ%ﬂ,psﬂnm 2 /-IijDﬁPUe(II&ﬁrlielo@ehed findm 25( 1)

a hal ogen atom koxy optionally haV| ng 1 to 3 hal ogen at ons,
and (3)thg SeéllRyWeépt Famaptlywhiyi PPRS (o 3( BuHdhadsint $76k| egt ed froma

hal ogen, atomand hudr oxybo 307, IhesPIPaYRd ofesh ! col,oCbaiEbs, puher oin

ring A-° group or a b5- nbered aromati c heterocyclic
group, eaqalaRahayl ngAaWalseastroaimcesdlbmm uge R1lsanhdsgt itdeal |y further

by the 1 ORI BECFRECARLPERN SR sCo(1F S CHSRURTIY 57 oun bt | Buai 1y
SUbSt'tUtﬁg bynd 49 ﬁgOéEGp@bKQ§Y1/Zeo—Adreaw were added in a 0.4 cm
gap cuvette (BioRad), and electroporation was performed under

10 voltage 0.25 kV, capacitance 960 ufF. The cells were cultured
in HamF12 medium containing 10% fetal bovine serum and 250
ug/mL Zeocin (Invitrogen) and the Zeocin resistance clones were
selected.

Plurality of Zeocin resistance clones were selected and

15 cultured in a cell culture flask (150 cm?) until semiconfluent,
and the cellular membrane fraction was prepared as follows.

The semiconfluent cells were detached with 0.02% EDTA
containing D-PBS(-) and recovered by centrifugation. The cells
were suspended in membrane preparation buffer (10 mM NaHCOs; pH

20 7.4, protease inhibitor cocktail (Roche)) and disrupted by 3
times of treatment in a polytron homogenizer (model PT-3100,
KINEMATICA AG) at 20000 rpm for 20 seconds. After disruption,
the cells were centrifuged at 2000 rpm for 10 min and the
supernatant containing membrane fractions was obtained. The

25 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.

30 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

35 measurement of non-specific binding, phentolamine (Sigma) was
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(2) a 03_7 cycloalkyl group, (3) a 06-374 aryl group, or 10(4) an am ho
group optionally substituted by 1 or 2 substituents selected from (a)
O0li 6 al kywoapwywnabl y substituted by 1 to 3 01-6 al koxyPCT/Jempo/CB474

cycl oal kyl, and (c) C6_74 aryl, and nis an integer of 1 or 2, (2)

(3) a car@@mér%mom'mqiwy subal i tHtedebytlonrmPxR0at kids  (4) a

car banoyl am no gro a npno- r I
(3) 2 O1- B b R85 - 243 BorgISBrois. Sindn T o6 4l ATk RO T oup
substi t ut gdrbyc hWHEOX YLy 25880 d Sa &d1al eger afem QlPeakGIhEymalrkyl gr oup; and
ring A- optionally further has, besides RI, 1 or 2 substituents i Ie%)

to 3

from Lifeachanogbn Bronjilter Wap weBtEdalk GHesptishal F§ HAOLH
hal ogen, al Q. 208, 30(2) (D4, @) kylBLI ADQLLY RAYI Ag1leto @lmiﬁwnts

sel ect ed froma” hal ogen mand hy rox .~ B The corrpound or salt of
claiml, mhlBérkSnBlmétOEbfés¢fbnce was added to the filter and the

chl oro-2-( | sul fonyl ) benz 2-1.m LQRY e3- car boxam de
or a sal trgﬁ %6?.1‘”553.7 "f%]% B %liﬁfjd k@’r Oeﬁ Ou(])'lf% E(%ﬁ’%r %‘%l\g\ﬁ?ch is
5-chl oro- iikésc1ence). Membrane fractions for compound evaluation shown

chlor02(rrethylsulflnyl)benzyl] 2-1mno-1, 2-di hydr ri di ne3-carbo d
or a sal tbehevedere pBEPFHRA A UrRfsnd ssdin’tllr?frg:l e g\?ﬁl Fchef ;5 3xem de

5-chl or L
d fr lones that h d the most superior S/B value
fl uoro- éz) %‘rreﬁﬁyl su?lino ?)%enzyl -1 nﬁ noowel 2-di hydsr opyr% di ne3- car boxam de

or a salt (ther@obindifdg ifaélc@apmmw/ﬁ”rorsaﬂﬁe@ffm &IMANGwhi ch is
5-
chloro- rah oaggle£yV|£8n¥%% blﬁdiﬁg(%gaéaégméaﬂ'Héyiglt%e hembrane

fractions.
[0242]
75 (iii) Evaluation of Example compound
The membrane fraction (20 pg/well), the compound and [3H]
prazosin (2.5 nM, PerkinElmer Lifescience) were diluted with a
binding assay buffer, added to a 96 well microplate, and the
mixture was reacted at room temperature for 1 hr. For the
20 measurement of non-specific binding, phentolamine (Sigma),
which is a cold ligand, was further added to 10 uM. Then, the
reaction mixture was filtered and transferred to unifilter
GF/C (PerkinElmer Lifescience) by using a cell harvester
(PerkinElmer Lifescience). The filter was washed 3 times with
25 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
30 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

35 in Table 4.
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di hydr opyri di ne- 3-car boxam de or a salt thereof. 12. The conmpound or salt
of claim1, which is 5-chloro-1-(5-

chl or o- 2-wol2zb@msyi4dsenzyl) - 2-i m no- 1, 2- di hydr opyri di ne- 3pChanzdogussas«de or a
salt thereof. 13. The conpound or salt of claim1, which is 5-chloro-1-[5-
chl oro-2- (82e39ppyrrolidin-I-yl)benzyl]-2-imno-1,2-

di hydr opyri di ne- 3-carboxam de or a salt thereof. 10 14. A pharnmaceuti cal
agent conpPPs$fn§ the conpound or salt of claim . 15. The '
phar maceutical .3gsHtin®f cl abMdihg Whirghhiitorgn ratsadrgnocept or ant agoni st.
16. The pharnmaceuti cal agent of claim 14, which is an agent for the

prophyl axi(8xempieelonent of |ower urinary tract diseases. 20 17. Use of
the conpound or salt of claim1 for thgyprpduction of an agent for the
prophylaxis or treatment of lower urinary tract diseases. SEQUENCE LI STI NG
<110> <120> Takeda Pharnmaceuti cal Conpaiy.dimted | M NOPYRI DI NE DERI VATI VES
AND USE THEREOF l2<130> 091376 <1503yf@?008-113135

14 92.0
15 72.8
10 17 100.0
18 93.5
24 98.4
28 91.2
35 89.0
15 [0244]
Formulation Example 1
(1) compound of Example 1 10 mg
(2) lactose 60 mg
(3) cornstarch 35 mg
20 (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

25 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

30 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
35 (2) lactose 70 mg
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WO 2009/131245 PCT/JP2009/058434
(3) cornstarch 50 mg
(4) soluble starch 7 mg
(5) magnesium stearate 3 mg

The compound (10 mg) obtained in Example 1 and magnesium
stearate (3 mg) are granulated with an aqueous soluble starch
solution (0.07 mL, 7 mg as soluble starch), dried, and mixed
with lactose (70 mg) and cornstarch (50 mg). The mixture is
compressed to give a tablet.

Industrial Applicability
[0246] .

The compound of the 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.

[0247]

This application is based on patent application No.
113135/2008 filed in Japan, the contents of which are hereby

incorporated by reference.

179



<212> DNA <213> Artificial <220> <223> Prinmer for cloning human
al phal D adrenal i ne receptor gene <400> 1 ccgacggccg ctagcgagat
gacttt ccgyogatxiscmsga gcgtc PCT/JP2009/058434

CLAIMS

1. A compound represented by the formula

@]
RZ
X NH,

N NH

(L

" 5 wherein

0

ring A- is an aromatic ring group having at least one
substituent R and opfionally further having substituent(s),
R' is a group selected from
(1) a group represented by the formula -S(0)sR® wherein R® is a

10 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,
(2) a non-aromatic nitrogen-containing heterocyclic group
optionally having substituent(s),

15 (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

20 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

25 optionally having a substituent,
provided that
5—chloro—l—{4~[(dimethylamino)sulfonyl]benzyl}—z—imino—l,2-
dihydropyridine—B—carboxamide,
5—chloro—l~[3—(1—hydroxy—l—methylethyl)benzyl]—2—imino—1,2—

30 dihydropyridine-3-carboxamide,
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45 <210> 2 <211> 38 <212> DNA <213> Artificial

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

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

10 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,

15 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~

20 dihydropyridine-3-carboxamide, and
5-chloro-2-imino-1- (3-morpholin-4-ylbenzyl) -1, 2-
dihydropyridine-3-carboxamide are excluded,

or a salt thereof.

25 2. The compound or salt of claim 1, wherein ring A- is a group

represented by

R1

R4

wherein
R! is as defined in claim 1, and
30 R* is a halogen atom or an alkyl group optionally having

substituent(s).
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<220>
<400> 2

10

15

20

25

<223> Prinmer for cloning human al phal D adrenal i ne receptor gene
gctctgggta ccttaaatat cggtctcccgtaggttge38

3. The compound or salt of claim 1, wherein
ring A- is a group represented by

1

R

o
P

4

R
wherein

R! is as defined in claim 1, and
R* is a halogen atom or an alkyl group optionally having
substituent (s), and

R? is a halogen atom or a Cj;.¢ alkyl group.

4. The compound or salt of claim 1, wherein ring A- is a group

represented by

(R7)

m
3
S(O),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 or salt of claim 4, wherein ring A- is a group

represented by

2 3
S(0),R
wherein each symbol is as defined in claim 1.
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6. The compound or salt of claim 1, wherein
ring A- is a Ceq4 aryl group 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
R? is
(1) a hydrogen atom,
(2) a Ci_¢ 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)
A O A 0
- 7
N

H
(3) a carbamoyl group optionally substituted by 1 or 2 Ci
alkyl,
(4) a carbamoylamino group or a mono- or di-Cj_¢ alkyl-
carbamoylamino group,
(5) a Ci-¢ alkoxy-carbonyl group, and
(6) a Ci-g alkyl group substituted by hydroxyl;
R? is a halogen atom or a Ci.s 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
(3) Ci-¢ alkyl optionally having 1 to 3 substituents selected

from a halogen atom and hydroxyl.

7. The compound or salt of claim 1, wherein
ring A- is a Cg14 aryl group or a 5- or 6-membered aromatic

heterocyclic group, each of having at least one substituent R
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and optionally further having substituent(s);
R! is a group selected from
(1) a group represented by the formula -5 (0) R?
wherein
R? is
(1) a Ci-¢ alkyl group optionally substituted by 1 to 3 Ci_g
alkoxy,
(2) a Cs-7 cycloalkyl group,
(3) a Cg14 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) Cs-7 cycloalkyl, and
(c) Cg-14 aryl, and

n is an integer of 1 or 2,

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

(4) a carbamoylamino group or a mono- or di-Ci_¢ alkyl-
carbamoylamino group,

(5) a Ci-¢ alkoxy-carbonyl group, and

(6) a Ci.¢ alkyl group substituted by hydroxy;

R’ is a halogen atom or a Cj.¢ 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
(3) Ci-6 alkyl optionally having 1 to 3 substituents selected

from a halogen atom and hydroxyl.
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8. The compound or salt of claim 1, which is 5-chloro-1-[5-
chloro-2- (methylsulfonyl)benzyl]-2-imino-1,2-dihydropyridine-

3-carboxamide or a salt thereof.

9. The compound or salt of claim 1, which is 5-chloro-1-[5-
chloro-2-{(methylsulfinyl)benzyl]-2-imino-1,2-dihydropyridine-

3-carboxamide or a salt thereof.
10. The compound or salt of claim 1, which is 5-chloro-1-[5-
fluoro-2- (methylsulfonyl)benzyl]-2-imino-1,2-dihydropyridine-

3-carboxamide or a salt thereof.

11. The compound or salt of claim 1, which is 5-chloro-1~-[2~-

(ethylsulfonyl)~5~fluorobenzyl]-2-imino-1, 2-
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dihydropyridine-3-carboxamide or a salt thereof.

12. The compound or salt of claim 1, which is 5-chloro~1- (5~
chloro-2-sulfamoylbenzyl)-2-imino-1, 2-dihydropyridine~3-

carboxamide or a salt thereof.

13. The compound or salt of claim 1, which is 5-chloro-~1-[5~-
chloro-2-(2-oxopyrrolidin-1-yl)benzyl]-2-imino-1,2-

dihydropyridine-3-carboxamide or a salt thereof.

14. A pharmaceutical agent comprising the compound or salt of

claim 1.

15. The pharmaceutical agent of claim 14, which is aap

adrenoceptor antagonist.

16. The pharmaceutical agent of claim 14, which is an agent
for the prophylaxis or treatment of lower urinary tract

diseases.

17. Use of the compound or salt of claim 1 for the production
of an agent for the prophylaxis or treatment of lower urinary

tract diseases.
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<110>

<120>

<130>

<150>
<151>

<160>

<170>

<210>

<211>

<212>

<213>

<220>
<223>

<400>

ccgacggccg ctagcgagat gactttccge gatctcctga gegte

<210>
<211>
<212>
<213>

<220>
<223>

<400>

gctctgggta ccttaaatat cggtctcecg taggttge
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