DESCRI PTI ON PYRAZOLE COVPOUND Techni cal Field [0001] 5The present invention
relates to a pyrazol e conpound having an acid secretion suppressive
activity. Background Art [0002] Proton punp inhibitors represented by
oneprazol e, which /0 suppress secr edESCRIFTIAStric acid for the treatment

of peptic ulcer, reflux esophagitis th I| have been w dely used in
clinical situations. However, % %&fﬁﬁh %6? punp inhibitors are

associ at edeWnhi canoblkemg in terns of effect and side effects. To be
specific, since the existing proton punp Is inhibitors are unstabl e under
aci di ¢ cor@P0ildns, they are often fornulated as enteric preparations, in

which cgse severgl houts,are PTERLLEL OBl ae onset, e elfigghnqand about

5 days to exhib nun1e ¥1¢ac y consecutl ve mnistra

addi ti on, haiviae aheaexdsseogepromomumpmqséﬂhardnﬂmvumws show vari ati on of

t reat ment eﬁ%ﬁcts ug go met abol i ¢ enzynme pol ynor phi sm and drug interaction
with medi CAFERESUE s di azepam and the |ike, an inprovement has been
desired. [[@@@3 25 As conpounds having a proton punp inhibitory action,

patent docunent 1 describes a conpound represented by the folLnul a: [0004]
0=S=0 [0005] wRsp&pPh pump inhibitors represented by omeprazole, which

10 suppress secretion of gastric acid for the treatment of peptic
ulcer, reflux esophagitis and the like, have been widely used
in clinical situations. However, the existing proton pump
inhibitors are associated with problems in terms of effect and
side effects. To be specific, since the existing proton pump

15 inhibitors are unstable under acidic conditions, they are
often formulated as enteric preparations, in which case
several hours are required before onset of the effect, and
about 5 days to exhibit maximum efficacy by consecutive
administration. In addition, since the existing proton pump

20 inhibitors show variation of treatment effects due to
metabolic enzyme polymorphism and drug interaction with
medicaments such as diazepam and the like, an improvement has
been desired.

[0003]
25 As compounds having a proton pump inhibitory action,

patent document 1 describes a compound represented by the

formula:

[0004]




ring Ais a saturated or unsaturated 5- or 6- nmenbered ring group
optionally containing, as a ring-constituting atom besi des carbon atons, 1
to 4 heteroatons selected froma nitrogen atom an oxygen atom and a sul fur
atom and the ring-constituting atons X1 and X2 are each a carbon atomor a
nitrogen ato Rl is an optionally substituted aryl group or an 10
optionall&ogaEétituted heteroaryl group, R2 is an optionally substituted

al kyl groyperapnoptionally substituted aryl group or an optionally
substituted heteroaryl group, and R3 is a substituent on the )
ri ng- constiingt Angs ad o brrted hah wisabaragsd X3, okhbchmepPeeaal FyBas

substituent(s) selec fr 15, I r ; g tom a
cyano g?ogﬁggﬁdOBX%?éfg%%d%gﬁ?£%?§{’MF%E?Eﬁﬁh'ogﬁﬁgﬁ% uF%%%G BBlgtent
docunent BHesY\@=2007+Bd4 338029, [ SUNMVIARY e rBidE oiNVENTECKEJ[ 000F] a A

medi canment that effectively suppresses gastric.acid secretign_]ike,known
proton puRptFRAFBI 8b7P%; ﬁ%i%ﬁyéégi%$¥%igﬁf@n%u&gngF%P?y ﬁﬂgthchﬁ?%—
condi ti ong,nuaktabihit ¥+ Ohs eff @elss x25a flecd on netabhaldrc ey pol ynor phi sm

and drug interaction, mhifh are probl ens_of known proton punp inhibitors,
i s expect edtrogshoatamr eRsUpedroopitioapdsit SEPFEEEUBA pRPY+ cIXPFRIOT r3F | ux

esophagitis,and the L] . i | egk of Lhe,present
invent?%nopglﬁpgéi egggggﬁ%%ﬁ% %%%%%%3§%33ﬂ§§%%r?%r ac%% %%%retloﬁr
suppr essi gebetfieatelpal kvt ugashy, 4o afmniquaipy mubsittiduyedf beytl) grpop08]
The present inventors vae conduct ed vari ous studies _and found that a

conpound PEpABsEREEATBYLY hEWPHTHt e 3ot Qd009 BT O%s2 281

R? is a substituent on the ring-constituting atom other than X,
X, and X3, which optionally has substituent(s) selected from a
15 lower alkyl group, a halogen atom, a cyano group and OXo.
[Document List]
[patent document]
[0006]
patent document 1: WO 2007/114338
éo [SUMMARY OF THE INVENTION]
[0007]

A medicament that effectively suppresses gastric acid
secretion like known proton pump inhibitors, which is improved
in instability under acidic conditions, variability of effects

25 due to metabolic enzyme polymorphism and drug interaction,
which are problems of known proton pump inhibitors, is
expected to show more superior treatment effect on peptic
ulcer, reflux esophagitis and the like. it is therefore an
object of the present invention to provide a compound having a

30 superior acid secretion suppressive effect (particularly,
proton pump inhibitory effect).

[0008]

The present inventors have conducted various studies and

found that a compound represented by the formula (I)
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[ 0010] wherein RL is a substituent, R2 is a hydrogen atom a Cl1_6 al kyl
group optionally having a hal ogen atomor a cyano group, R3 is 5 a hydrogen
atom a hal ogen atom a cyano group, a Cl-6 al kyl group optionally having a
hal ogen atom d®' a Cl-6 al koxy group optionally having a hal ogen atom and
one of R2 and/R3 is & ogelHdeom and the other is a substituent other

than a hydg orf a salt thereof [hereinafter to be sonmetimes |a
abbrevi at gfl as und_j(1)] unexpectedly has a very strong proton punp
inhibitoryK effeft, and™1s fully satisfactory as a nedi canent, which

resulted in conplieti on of the present invention. [0011] 15Accordingly,
t he present inventiofGarovides [1] a conpound represented by the fornula
(1) [0012] R1 HIVie[NJ SO? (1) (if0013] wherein Rl is a substituent, R2 is
a hydrogen atom a @4>6 al kyl group optionally having a hal ogen atomor a
cyano group, R3 ig a hygrogen atom a hal ogen atom a cyano group, a 01_6
al kyl 5 group optijgnal Iy having a hal ogen atomor a 01_6 al koxy group
optional |y having axhat'ogen atom one of R2 and R3 is a hydrogen atom and
the other is a substijtuenR®other than a hydrogen atom or a salt thereof,
[2] the conpound of gPe above-nmentioned [1], wherein Al is a /o0 substituent
consisting[-n ]1%'7 atons except a hydrogen atom or a salt thereof, [ 3]
t he conpou of° t he above-nentioned [1], wherein 121 is a

wherein R! is a substituent, R? is a hydrogen atom, a Ci;_¢ alkyl

group optionally having a halogen atom or a cyano group, R® is
5 a hydrogen atom, a halogen atom, a cyano group, a Ci.¢ alkyl
group optionally having a halogen atom or a Ci-¢ alkoxy group
optionally having a halogen atom, and one of R? and R® is a
hydrogen atom, and the other is a substituent other than a
hydrogen atom, or a salt thereof [hereinafter to be sometimes
10 abbreviated as compound (I)] unexpectedly has a very strong
proton pump inhibitory effect, and is fully satisfactory as a
medicament, which resulted in the completion of the present
invention.
[0011]
15 Accordingly, the present invention provides
[1] a compound represented by the formula (I)
[0012]

e



hal ogen atom a cyano group, an optionally substituted C1_6 al kyl group
or an optionally substituted 01_6 al koxy group, or a /5 salt thereof, [4]
t he conpound of the above-nentioned [1], wherein R2 is a hydrogen atom a
01 6 al kyl[O0gri®dp or a cyano group, or a salt thereof, [5] the conpound

of the abovye-nentiened [1], wherein R2,is a 20 hydrogen atom a hal n

o a e FES b il St Fohs o dp LR gt O, e m K,

1-{5-[(4- fg'ﬂ&'bo%‘%ﬁbh)ﬁ!ﬂ#f RAVihg la (Rafdst oo djxr“a3‘c¥y13}1'o group, R® is
y o]

1H pyrazol- 3-yl | - N-net hyl met hanam ne or a salt there [

1-{1- ( 2- f lPubWepPERa LMy 13- Ba] pgened bRy Fhefhiancs @Hosly 1 p- C25 agkyl

1H | 3=yl | = N ' t ,

(25 P Ry R e Roadh S i oy 21Roxy aroup

1H pyr azolop3-ynalNyneekyhgethhahogae otom, sald dhafeahd R s a

3-({1-(2-tI i di n-3- - 3- t hy| am thyl]-1H -5-yllsulf

) benzoni CHRE38 &6l « “Hier Aot SP ALY [10]% & WPUch S b e Lo OPBURd of ¢ he.
above- nenw'fyqri@@ehlhtgﬁ, aogaht shherewdreof 11] a nmedi cament conprising the

conpound of the above-nentioned [1] or a salt thereof or a prodrug thereof,
[12] the redi ¢&sesempPunlecibble- Aeave ortiongd MHi.ciwhiegedn 35 heid
secretion i nhihbi 3], t dijc n%g; f ove- Lo [11],
whi ch ilg aslu%%tttaigtél%bﬁ} gSh%g%F%ﬁgeggc} dﬁb ocnll<ée)re,éé’é[(ijltii23 Fﬁg%%hcgﬁegﬁf é]f t he
above- nental aeéd hEfeodhi ch is an agent for the prophylaxis or treatnent of

peptic ul cer, Zol linger-ELl|son syndrone,, gastritis, .reflux_espphagitis,
Synpt omat ﬁg]Gg r88§‘88ﬂ58e8if {?{E? ?B%Vﬁ%%‘é?e&t%%nﬂ&t]dnﬁﬁege%) ,l%a"f‘rett' s
esophagus hafReh aralh, DiSpeRfbagreas) raf Seceial ISt st iMiEd yhrhona,

ul cer caused by non-steroidal anti-inflammatory drug, or hyperacidity or
ul cer due al&Ylo IFe¥PopeEr ani 9ptspRakly rbstkupmtssantldoxypgapup, or a
gast r oi,pt %%tlitn%lheggg@r,rhage due to peptic ulcer, acute stress ulcer,

henorrhagi c gastritis or invasive stress, [15] a method for the
prophyl axil€ Jorther eatnpenndobfpepei eboveenen Zoded ger]-, ElWheserins RAdi sne,

gastritis, reflux esophagitis, 5. Synptomati ¢ Gastroesophageal Refl ux
Di sease ( SYPFCoTR: F%O%ER%) , 1‘Ba?i5ylr'igg%%p%gaus‘fy%c9ﬁo 4l %5y§p§6 ta,
gastric cameeleorstomach MALT | ynphoma, ul cer caused by non-steroi dal
anti-inflammatory drug or hyperacidity or ulcer due to postoperative

stress; orl>d rEeheamPernduppr EBSi AgoTppeentirrrdt ol ntdsmedal Rhekdra hage
St ess oo o g San nroP et o e OTT Gay Vb Snaint oot K& Eorgdund of 1 he
above- nentaldwey [ptrpupr, arsal salhetkefeof, a prodrug thereof to a mammual, and
[6] 1-{5-[(4-fluorophenyl)sulfonyl]-1-(2-fluoropyridin-3-yl)-
1H-pyrazol-3-yl}-N~methylmethanamine or a salt thereof,
[7] 1-{1-(2-fluoropyridin-3-yl)-5-[ (4-methoxyphenyl)sulfonyl]-
25 1H-pyrazol-3-yl}=-N-methylmethanamine or a salt thereof,
[8] 1-{1-(2-fluoropyridin-3-yl)-5-[(3-methylphenyl)sulfonyl]-
l1H-pyrazol-3-yl}-N-methylmethanamine or a salt thereof,
[9] 3-({1-(2-fluoropyridin-3-yl)-3-[ (methylamino)methyl]-1H-
pyrazol-5-yl}sulfonyl)benzonitrile or a salt thereof,
30 [10] a prodrug of the compound of the above-mentioned [1] or a
salt thereof,
[11] a medicament comprising the compound of the above-
mentioned [1l] or a salt thereof or a prodrug thereof,

[12] the medicament of the above-mentioned [11], which is an

35 acid secretion inhibitor,



25 [16] use of the conpound of the above-nentioned [1] or a salt thereof or
a prodrug thereof, for the production of an agent for the prophylaxis or
treatment of peptic ulcer, ZollingerEllison syndrone, gastritis, reflux
esophagi ti[4,3]1Sypt ordt icemE&ast poeshp halgeat-maitliondd sddje wBynht asati C
GERD), Barrett's 30 esophagus, Functional Dyspepsia, gastric cancer,

st omach MRCFASFRPRoMEMPEFE Fvéaﬁgé‘g kngc}’%f)‘?l]?'steroi dal anti-inflamatory drug
or hyper aqiidijt ¥ner mebgebmdHe £e PRSt ARSFrAMMe IIHRE 1191, dhikpPresgant of
upper gastrointestinal henorrhage due to peptic ulcer, acute stress ulcer,
henor r hagid@egasifoirt theopPrPRP S pYes 36T streagnentEigle@enrdfic d Cemvent i on

[ 0014] : (o] . re j .nventj i or proton
punp i nAj giotl&rly € fggglg%nggﬁ??gﬁ% %%%t%%in&psﬁnpf%ll‘ﬁn{:%b%f %ra?iggc%h as

onepr azol eyrpansaptiaz dastaoe sbbaabeké aeélornbéstedet dSgmptwrat benBERD) an
acidic en ironr{%r)t of s%}omach arietal cells and forma coval ent bond with

a cystei neFESTHIE GFOPPIPRE: ATPASEIOMF PYFRIRF A bISF SR DICRRERE enzy ne

activity. dedneent Mastr, 16RPRSMAY (1det Nbdbid$ B HAN AWHS 11 1( Bkt~ ATPase)
activity in a reversible and K+ conpetitive inhibitory manner, and
consequentinflempeiesyedrugy dosebyreFani diitherer dilecer 1dyuss tsonet i nes cal l ed a
pot assi L aci ocker_ (P- q&s unp ant agoni st

(MA) . égg%)o%%%%%ﬁalt\rig& gitge%(hi %lgtas ‘ﬁ@ag%sfsl%lt acgao cét]:lﬁe maxi mum ef fi cacy
is from t h@sitmictinakesadnini bematrrbage adde stwwsepteiss ulnfdn)ercatley sgereti C

pol ynmor phi sm (| ess _varjati.on _anpn atients). Mreqgver, since it has

CLbat 1t beifidere” BRACRINAE CnEaREROSTE I B LB Fodiacsii-of phenyl or oup.
respectivgls] id meahduridiert Hampyropdiynhaksaeekithebitaen@ndCaBptic ulcer,
simul taneously inpart a stronger 20 pharmacol ogi cal action and a | ower

cyt ot oxi ¢ ZedtilgeasEedpareayRereBav edd ¢ ohbl 1 Lo riffuits as@Rhagi&1gr ot on punp
i nhi bi torw i . Accardingl r i Lan i

ol i car AP e e shpnaDEah Rl PUERaLEr (SHRpPEALLEE BerD),
(e.g., gadarretdl seesophedenal Fuhceion?b bysrstmsid, gyadtoerc, calncer,caused by

non-steroidal anti-ipfla tory d | cer eto st oper ati .stress
i S T AR T B OO e e S g
esophagi t iisf1syrRtergt Heugaskr epsephageaty r&f lwxcah seasad Synpt omati ¢

GERD), Barrett's esophagus, functional 30 g%/spepsi a, gastric cancer,
st omach MROPHOPREREFHCOFLEGPEF aF d t Hetleed af Qi pPHRIYRER1INGE URRSET

gast 1oLt eaid il EIRG FASORCAE £ ODERLL el Bl 1 AL S LEST LiShes

henorrhagi'™c gastritis or invasive Stress; a Since conmpound (1)
shows | owutleeirgi hpmamdhegisugestoitis wat envalbres dtutrds,t yompriving

ki neti effi i it i | h i cal
Conpos &1 G SR L e BnaL o EC S PREFE S b PR S o ¢ ons, i t
can be adpipdivelgkgdiohall Y1gsoa sopyenttipdndot abt &l mhtfie dHeke ol thout

formulating into_an enteric-coated preparation. This has an 5 advant ageous
consequen@e "EHBER Ll hénpr eparation (tablet and the like) can be nmade snaller,

and can;be ,ggsilae walhevednpy.nat dent e A Ag ML Gidd Y1 n caval Lkaweng,
partlculsarly the elderly an{irl CHI dren. ?n addition, since it I1s free of a
sust ai ned thelrease cef Beptrodi-higr thdrbyf enfer i the qat @il pr efarcat iagest onset

Of NI DI oLy A LN 933LILE 2L 4-RSEE Ll oL L 3B b 20 LTS St
Ellison syndrome, gastritis, reflux esophagitis, Symptomatic
Gastroesophageal Reflux Disease (Symptomatic GERD), Barrett’s

30 esophagus, Functional Dyspepsia, gastric cancer, stomach MALT
lymphoma, ulcer caused by non-steroidal anti-inflammatory drug
or hyperacidity or ulcer due to postoperative stress; or a
suppressant of upper gastrointestinal hemorrhage due to peptic
ulcer, acute stress ulcer, hemorrhagic gastritis or invasive

35 stress.



[ Description of Enbodi nents] [0015] 15In the present -specification, as the
"hal ogen atom' or "hal ogen", fluorine atom chlorine atom brom ne atom and
i odi ne atom can be nentioned. [0016] In the foLnula (1), RLis a

substi t uemtffetheoZ0thsubstehueoh” is preferably a substituent consisting of
1-7 atons %éﬁegt a hydrogen atom and a hal ogen atom a cyano group, an
optionall% Adtituted ClL_6 al kyl group or an optionally substituted Cl-6

al koxy group iSc:@ﬁLF@uﬁaeféE; abEechd 09ddd e 2O AR ' dal Biomlsk¥l sapewporof the
“optionally substituted C1_6 al kyl group” for R, nethyl, ethyl, n-propyl,
i sopropy! pretient pumpj spbibyrorgseeffrelyd , Goavensirppl BrpEaRyPUMBec- pentyl ,

i sopentyl .. I hexy i I ke n i d. 30
[0008] ks TRABAEDES, puln S5 brenPRRgIYy BRI IRAJIC A8 TERE R om
(2) nitrocon¥erepanap &érihgdfoxys iH)am £ aldkoxyrogrent oft saombkin -
having 1 to 3 hal ogen_ato e.g., nethoxy, .ethoxy, .propoxy, .i SOpropoxy,
bt oxg L bRrieldlo8gh 2 208 E8l 4 SN PoT il B sibRer hony
etc.), (8rdEERPLE, /K INTELsE, abkyl t biavepsivnal 1 vh e nthel drizyehal ogen
atons (e.g., nmethylthio, difluoromethylthio, tritluoronethylthio,

et hyl t hi o 2oFdapEVthi B ¢ewprapyl taimpoung I hilghipigsapretenuse®but yl t hi o,

entyl thi o,+ i .. _-(.10) - i s hi o,
Py Pt %pr %?_%%“%%Es%ﬁ%%&éﬁ%%%a%y% SrBLuibiLoatg & 9’1"?&????%% °
e ey iyt b el b i o st e s B
e I e, 05 e 208 SORRIERYs PV ISd' @ o e REARE i Ge acid
al kyl am ne, /R ke qp-cABY hybanhfoac el h%mhagsn AxBfsnhidst ((BBR)NMONOckBolddd

arylam no (e.g., phenylam no, 1-naphthylam no, 2-naphthylamno etc.), (15)
nono- C7- 16 Iar &Rk Haii AEhikigs, thenzgtbea noskaws )thq mexigiucetd ighreyl am no

g?bﬁéhi ;g?%%yg%%i?Bi{%%%t§¥b%g1§grgﬁfoﬂ; é&stHBwéIié%% QBEH%%E%% Q?'g"
genetic polymorphism (less variation among patients). Moreover,
since it has substituents R? and R’ at the m-position and p-
position of phenyl group, respectively, it can further improve
pharmacokinetics and can simultaneously impart a stronger

20 pharmacological action and a lower cytotoxic action as
compared to conventional compounds having a proton pump
inhibitory action. Accordingly, the present invention can
provide a clinically useful agent for the prophylaxis or
treatment of peptic ulcer (e.g., gastric ulcer, duodenal ulcer,

25 anastomotic ulcer, ulcer caused by non-steroidal anti-
inflammatory drug, ulcer due to postoperative stress etc.),
Zollinger-Ellison syndrome, gastritis, erosive esophagitis,
reflux esophagitis, symptomatic gastroesophageal reflux
disease (Symptomatic GERD), Barrett’s esophagus, functional

- 30 dyspepsia, gastric cancer, stomach MALT lymphoma or
hyperacidity; or a suppressant of upper gastrointestinal
hemorrhage due to peptic ulcer, acute stress ulcer,
hemorrhagic gastritisvor invasive stress; and the like. Since

compound (I) shows low toxicity and is superior in water-

35 solubility, in vivo kinetics and efficacy expression, it is
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15 aral kylam no (e.g., dibenzylamno etc.), (19) fornyl, (20) Cl-6

al kyl -carbonyl (e.g., acetyl, propionyl etc.), (21) 06-14 aryl-carbonyl
(e.g., benzoyl, 1-naphthoyl, 2-naphthoyl etc.), (22) carboxyl, (23) Cl-6
al koxy- carbkertyll &e. g. phaehhoxycacdbnydmpaed todorcar Bonge, cpmppaxy c ot bony |
tert-butoxycarbonyl etc.), 20,(24) C6-14 aryloxy-carbonyl, (e.

phenoxycaF% e & 89)Pn?ég)aEé&b%n%9waR%ﬂﬁ§Q:Hﬁ%éﬁ?bgﬁb F@SFigfeﬁﬁﬂo-Cl-G
al kyl - car banoyl, Ge. 8. coRpthYksasbarmylet eidy gy han@yhieheuk, (28) di-Cl-6
al kyl - carbanoyl (e.g., dinethylcarbanoyl, diethylcarbanoyl,

et hyl net hyloeatBamdpp enpgo) an( enfersc12oalrsd -Rzatsdfiion-e. ghis2gas an

A e e e i e i S S N T
aryl sul f onylke() e cgn, bphragessmébhyt, dndapr Myd sad<idnylswal-loaeht byl sul f onyl
ctc.) (3BFeEsnTa BEVEER PHAVHCRELE. Lo AU mRE L aR PG PR 11 nyl
2- napht hylesyefilgybnat eny1d¢éd) fof mdamiReg, 32ke01it6ial kykecarbgnyl ani no
(e.g., acetylamno etc.), (36) C6_ 14 aryl-carbonyl anmno (e.g.,

benzoy! anisigtaiaght neyrarPneféeet) atfarjedig Iandra6RYl amino (e. g.,
e R S A A R T

Eret hyl sulhfs@m?dealri}onoilset!aplidul éndyt]?;nhp*icmnﬂm&l; a(s;BQ)ai@Gi-aMi ahyl dukkorgham no
e.g., n onyl am no, .2-na sul fonyl am no, 1-
napgthyFsEF?&@&@X&P%SgeFEP}§%¥40? C1z6 alkylycarbonyloxy (e.g., 5 acetoxy,

propi onyl gppesREGpriohdéy BRbddimeytstarbonyl oxy (e.g., benzoyl oxy,

napht hyl car bonyl oxy etc.), (42) Cl-6 al koxycarbonyl oxy (e.g.,

met hoxycarl§®dylloxy, et hoxycarbonyl oxy, propoxycar bonyl oxy,

but oxycar bonyl o . = 01 X I-§q?ggnqﬁh_ (&+Qm”
nethylggrbanoylgéyﬁh%oﬁg?%éﬁ%aggggﬁg %ggﬁ%t%.%, 44) di - 1f% wor

al kyl - car baadygexy , ( € lgoridienetby) canbaniyd oxtyom,ditetdmyilrearebiamynoxy etc. ),

(45) C6-14 ar.yl -carbanmoyl oxy (e, g. henyl car banoyl oxy,
naphthylcdf%é%ﬁ??§?? Sﬁﬁ.g? F%%fggbego 7-menber ed saturated cyclic anino
optional | yjopargjai ni ng, besi des carbon atons and 15 one nitrogen atom 1 or
2 kinds of 1 to 4 heteroatons selected froma nitrogen atom a sulfur atom

and an oxygen atl&mtPe. §ormpyer 611 di R- 11513 PISEAtEeAS . pfpRrazin-1 -yl ,
mor phol o nahg JuQRRlRRo! 180, ReXANEL02ZERb b L e ydn€llorai iy 2810 10-

;
menber 4 aronat|ggheterocygf|c groug contai ni ng, besi zo carbon atons, 1
or 2 ki ndstafmsl exgepthet eydabges stbect @ddfa oma bogen raogen & amar® sul fur

atom and an oxygen atom (e.g., 2: thienyl,.3-thjenyl. 2-pyridyl, 3-pyridyl,
4-pyri dyl S FquitRo Y }O%?&g?/nSPPF%Cl{AP%?n%mQ}%Yr%ﬁ%oo‘ﬁglo,r “qui nol yl, 1-
i soqui nol Wpt i3ra3aquisn®lsyh t uéetsogyi A0kyky Sroweais nednd prefadapilrdol yl ,

2-indolyl, 3-indolyl, 2-benzothiazolyl, 2- benzo[b]thienyl,
3- benzo[ b]k%lenyl , 2-benzo[b]furanyl, 3- benzo[b]furanyl etc.), (48) 01_3

al kyl ef}gdi oxy (@0+tnemEhy! QEE%OQ#%D h%ff epediox ¥ 831601y (@stl3uleq
cycl oal’kyl (e.g., cyclopropyl, “cyclobutyl, cyclopentyl, cyclohexyl,
cycl ohept yi;-5@1&tyd. grang”t Herl Rke metrhyle resritvilonedpraimarlei A spheonuiben- of

substituents i.s 1t preferably. 1 to 3., [0019] As_the "Q1.6
al koxy grgﬂgmddflﬁﬁ§UQ8 igﬁglgytgﬁbs%?thgggﬁ%ﬂ6néﬁ$Qﬁx;@ﬂ%ﬁﬁqu#%yﬁq,
met hoxy, etdwpentyiar,0p@spenitSAPT APBXYy1 DUl OXNexy B oMl OtYe BSiEe iHrOXE
pent yl oxy, hexyloxy and the |I|ike can be nentioned. [0020] As the

subst i t ueMerdfiangel-"C1_6 al koxy group", those simlar to the substituents
reciteqmas“kh%]substituents of the

As the substituent of the “Ci_¢ alkyl group”, (1) a
halogen atom, (2) nitro, (3) cyano, (4) hydroxy, (5) a Ci-e
alkoxy group optionally having 1 to 3 halogen atoms (e.g.,
methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, sec-

35 butoxy, pentyloxy, hexyloxy, fluoromethoxy etc.), (8) mercapto,
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5 above-nentioned "optionally substituted C1_6 al kyl group"” can be

menti oned, wherein the nunber of substituents is 1 to 5, preferably 1 to 3.
[0021] R2 is a hydrogen atom a Cl-6 al kyl group optionally io having a

hal ogen at @ ¢h-a adyaridahgoowptip0822) having Aste hie Hdlbodemlatydmsgr(@ug , of

the "Cl1_6 al kyl..qgr.o ptionally._h a .hal ogen atont for, R2, th :
simlar tén?ﬁl%llt%ll upa J%/]: UGB ca)y“f\]gl"tl & tordtﬁg]r?ﬁ thyt]ré:gilf)ut ée&tt@%%%‘lgl'kyl
15 group" grajpRErGa) bﬁd@ﬁpﬂ@ﬂo Mhhehyatiiconad | y, hase ils td butakerabl y

1 to 3, halogen atons. [0023] R3_is a hydroge natom a hal ogen atom
a cyano gAY lEhdr-6 h&PqQ{}[th@PoﬁECObtl Ohal | §e- héa\ﬂrrY thiral(6g6n-at om or a

-6 20 .al a n_a As the
" Cl 6 afk); grsol%gﬁolbgt %(%r&f&ﬁ%?’glhé\%?n&gg%al (lgﬁieﬁg(gzt %)smta‘i%‘lk&ggﬂﬁt hose &M milar

to the " gjbeglzadlltw;ogr @ln@n@phyd\mhﬁby téaphéagﬁlztmémlhm@mca,td;ﬁ Lor CB:Y (éanI Ee

ment i one 5 the "Cl " of the "Cl_6 al koxy
group opt |W§1$‘>¥qﬁ“§1ﬁhﬁ&tglﬁa%ggﬁpgif8¥?“?€? %H (? oge2 siml ar to the "ClL 6
al koxy gr aliphesfylidiayieptioonalbyeaybptbbyl edi & - 631 Aﬁo%% d‘ors-Rl can

be mentioned, which optionally has 1 to 5, 30 refera 1 to 3, "hal ogen
atons. [O0®FERYLlpentylihdoortre)andlBY fBinohyd %béﬁpr&f‘cﬁ;ﬁ adtiip@migcher i s

a_substi;! ucnty ot Rk rianiachy dig @ﬁmgﬁer@tLOPZ? 1§>5Ffﬂoﬂos—d“m aBgEgﬁiﬂB' y a

hal ogen atom~'a cyano group, group, an ethyl group
group or afe.at-hophegrydapingpr é paphéhglbalylaohalmgmhmyﬂmmaud etd.l)yori ne

atomis p%ﬁ&fC%kgrt%7ege£§£fﬁ§f%mlno (e.g., benzylamino etc.), (16) di-
Ci-¢ alkylamino (e.g., dimethylamino, diethylamino etc.), (17)
di-Cg¢-14 arylamino (e.g., diphenylamino etc.), (18) di-Ci_16

15 aralkylamino (e.g., dibenzylamino etc.), (19) formyl, (20) Ci-g
alkyl-carbonyl (e.g., acetyl, propionyl etc.), (21) Cg-14 aryl-
carbonyl (e.g., benzoyl, l-naphthoyl, 2-naphthoyl etc.), (22)
carboxyl, (23) Ci-¢ alkoxy—carbonyl (e.g., methoxycarbonyl,
ethoxycarbonyl, propoxycarbonyl, tert-butoxycarbonyl etc.),

20 (24) Ce-14 aryloxy-carbonyl (e.g., phenoxycarbonyl etc.), (25)
carbamoyl, . (26) thiocarbamoyl, (27) mono-Ci-s alkyl-carbamoyl
(e.g., methylcarbamoyl, ethylcarbamoyl etc.), (28) di-Ci.g
alkyl-carbamoyl (e.g., dimethylcarbamoyl, diethylcarbamoyl,
ethylmethylcarbamoyl etc.), (29) Ce¢-14 aryl-carbamoyl (e.g.,

25 phenylcarbamoyl, l-naphthylcarbamoyl, 2-naphthylcarbamoyl
etc.), (3O)ACL6 alkylsulfonyl (e.g., methylsulfonyl,
ethylsulfonyl, etc.), (31) C¢14 arylsulfonyl (e.g.,
phenylsulfonyl, l-naphthylsulfonyl, 2-naphthylsulfonyl etc.),
(32) Ci-¢ alkylsulfinyl (e.g., methylsulfinyl, ethylsulfinyl

30 etc.), (33) Cg14 arylsulfinyl (e.g., phenylsulfinyl, 1-
naphthylsulfinyl, 2-naphthylsulfinyl etc.), (34) formylamino,
(35) Ci-¢ alkyl-carbonylamino (e.g., acetylamino etc.), (36) Cs-
14 aryl-carbonylamino (e.g., benzoylamino, naphthoylamino etc.),
(37) Ci-¢ alkoxy-carbonylamino (e.g., methoxycarbonylamino,

35 ethoxycarbonylamino, propoxycarbonylamino, butoxycarbonylamino
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[0028] 5R2 is preferably a hydrogen atom a Cl-6 al kyl group or a cyano
group, nore preferably a hydrogen atom a nethyl group or a cyano group.
[ 0029] | R3 is preferably a hydrogen atom a hal ogen atom a 01-6
10 al kyl gtoup,or38)0C:-6 alkpkyulgraup,amoree (gr.¢f.er abkyashyfioogéamabom a

hal ogen at a th roup or a 0 ro 30 . | n_anot her
enbogi mn??%spi‘%gn%éﬁﬁb@%%% om n@%af%@gnagg%ﬁ\gggo%\}@@%l 15 gr oup.
R3 is prebaeakh¥uarbydl agemo at Braadicray hal1aeery1aamoor 12 C1_3 al koxy group,

nore preferab }/1 a hi/dr ogen atom a hal olgﬁn atom_or _a net hoxx gr oup.
In the fokaRhihylyulRenybapies glehily al Blibshie @y lc6asPeRYRgXEf (2-9- at ons

except a Q&@Egggvgg%gglo%%yPé@é.%r,abé )2 d}qur§g§f—@$%n%&éyﬁ(%léﬂw

group or a cyan is preferably ah ogen ato al ogen
atom a CbefBzallkypkygroaphtinybcdibdnyaldeox\etgr.dup,(4é@neCofe R2kard-R3 i s

preferably a_hyd ggen at om a%the otbher i S a sybstituent oiher than a
hydr ogen 8?5}?10\é?f51? Yn (Ene- f PRLIEYTIE %y]iogcymreg: F¥F8F§8P§J 8*Hal ogen
atom a CyaBeottkeHPboAR1ORY) Ovad ¥y SIS g £k.6 , 2543l kibngroup or an

optionally substituted Cl-6 al koxy group, R2 is nore preferably a hydrogen
atom a Cal&vArrgrbghenposy & cJandigfibisamanoylegve preferably a hydrogen

t h - | kyl ; _al , f R2
% LSRRkl o Byl B, i ShkBBRIENT, (605,

and R37Is no ydrogen ‘atom "an
subst i t uentimethgi cekhhamay hyxly ogéie@diwica fl308hjldxy e .predddd Cpuenti on,

the follow ng conpounds are particul arl ref erabl e.
1- 15 [ (4- FRYQTGRRERYPY LORY oby 19 1N\ SRS a- y1) - 35
1H pyr azohaghyhy1NaiBhiyl DBk Hagedl ne of6)a Saldo thef@®lered saturated
| -{I-(2-fluoropyridin-3-yl)-5-[(4- . )
met hoxyphé&xgilisu Pﬂéﬁ?lPPgi—P%ﬁ oF LA NG RSRAARS: IFRARRPNETOMSa 284 t
thereof; one nithobbn(2ebhU0f 0pYrs diflids Yo “P-dd I Hekhvlaheny! kesktenyll -
1H pyrazol - :?-yfll - NFnet %yf}met}tlanam ne or a salt thereof.
from a nitrogen atom, a sulfur atom and an oxygen atom (e.g.,
pyrrolidin-1-yl, piperidino, piperazin—l—Yl, morpholino,
thiomorpholino, hexahydroazepin-1l-yl etc.), (47) a 5- to 10-
membered aromatic heterocyclic group containing, besides
20 carbon atoms, 1 or 2 kinds of 1 to 4 heterocatoms selected from
a nitrogen atom, a sulfur atom and an oxygen atom (e.g., 2-
thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-
guinolyl, 3-guinolyl, 4-quinolyl, 5-quinolyl, 8-quinolyl, 1-
isoquinolyl, 3-isoquinolyl, 4-isoquinclyl, 5-isoquinolyl, 1-
25 indolyl, 2-indolyl, 3-indolyl, 2-benzothiazolyl, 2-
benzo[b]thienyl, 3-benzo[b]thienyl, 2-benzo[b]furanyl, 3-
benzo[b] furanyl etc.), (48) Ci-3 alkylenedioxy (e.g.,
methylenedioxy, ethylenedioxy etc.), (49) Cs.; cycloalkyl (e.g.,
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl
30 etc.) and the like can be mentioned, wherein the number of
substituents is 1 to 5, preferably 1 to 3. |
[0019] '
As the “Ci-¢ alkoxy group” of the “optionally substituted
Ci-¢ alkoxy group” for Rl, methoxy, ethoxy, propoxy, isopropoxy,

35 butoxy, isobutoxy, sec-butoxy, pentyloxy, hexyloxy and the

9



3-(0.-(2-fluoropyridin-3-y1)-3-pnet hyl am no) net hyl ] - 1Hpyr azol - 5-yl | sul f onyl
)benzonitrile or a salt thereof. [0032] Exanples of the salt of conpound
(1) include netal salts, 10 anmonium salts, salts with organic bases, salts
wi th inordafieccani s, msatisnedit h organic acids, salts with basic or acidic
am no aC| 0?3@ the Iike. Preferable exanples of netal salt include alkal
nmetal salt h as sodiumsalt, potassiumsalt and the |ike; alkaline
earth netal salhs SHeNsasseateemM 62l the M NRGNeSYMGsalE,, banbyd sal t and
the like; aluminumsalt and the like. Preferable exanples of the salt with
organi ¢ b&4BILAZ tidethe sapps v EreRts Hetdiiashiase ther SEPRFLARERES pér Faene,
picolin L la
cyclohegyagﬁ?ﬁeMEg?%Bg g@?%%?%%ﬂdeﬂgﬁ% enzy ethf1g%gg E?%ggan He%e

i ke. Premenabbeedxawbéeelmfth@enwmberwwﬁPsuhunuyummtsaasdllnolﬁde a salt
wth hydrochlor| o h) drobronlc acid, nitric acid, sulfuric acid,
phosphor i €8¢F42 gﬁ& hhg Preferabl e exanples of the salt with organic
acid inclydezajsalt with fornlc acid, acetic acid, 25 trifluoroacetic acid,
phthalic acid, fyumaric acid, oxalic aC|d tartaric acid, naleic acid,
citric acid, su80|#ﬁc?ahM4¥°9ﬁm|a§°§b|@ Corest RAKES UPFOWP coRlEi @nally

benzenegsuhton 93 oRL ne sy font ﬁﬁp the like. Preferable
exanplgz o% thg ? %ﬁ ﬁ %g5|c aﬁ?n aC|éﬂ: l'ude a salt with arginine, 30
| ysi ne, oﬂﬁDQﬁﬂne and the like. Preferable exanples of the salt with acidic
am no acid |nclxde sal.t w ut am cid and the |ike.

[0033] OF these’ Eg?na bﬁt?tg¥f§:gé%gptgﬁﬁglsaFﬁ§ §}%y§595P8Perable; For

exanpl e, w@eaoaamgpnwﬂn@oaltmm@m Bedrdh o Wict tPOak giMUDar i fOr@Gadi C
salts such as alkali nmetal salt (e.g., sodiumsalt, potassiumsalt etc.),
al kal i ne e&rtsh2HEY 4l IEQNR (%fgthecmﬂRﬁkﬁﬁ%%ﬂﬁ SURSHAESItem Satet 21k¥Ei um sal t

etc.) andgtheskiksy RN lHE %@ﬁﬁ@%@t%@gg t'il{aﬁam t}ﬁg s cpnpgund 5

contains a basic functional group, exanp i norgani’c acid
such as hpdedelbbiliclatdd3, hyatobemomiomnssed d, nitric acid, sulfuric acid,
phosphoriﬁ @g?? and the like, or salts with organic acid such as acetic
aci d, pht g acid, fumaric acid, oxalic acid, tartaric acid, maleic acid,
citric _to acidr’succi nilaejdh amiharesalboancaasing, apcyohoegesu f ani c
acid and the like, [0034] i The production nethods of conpound (1) of
the preseft-6 AVENLi BROEP eCRYpPRG hed . hFBlp@Easjalogen atpHe oo rTEmds

(la)- (§$|Elk@x&hSr&ﬁﬁcé%Qﬂoﬁgffyﬁﬁa féwﬂgl (f atapd as such salts, for
exanpl e hose"simlar to the sal conpoun can be nmentioned.
[0024]
As the “Ci_¢ alkyl group optionally having a halogen atom”
for R®, those similar to the “Ci_¢ alkyl group optionally having
a halogen atom” for R? can be mentioned.
25 [0025]
As the “Ci_¢ alkoxy group” of the “C;-¢ alkoxy group
optionally having a halogen atom” for R?®, those similar to the
“Ci-¢ alkoxy group” of the “optionally substituted C;-¢ alkoxy
group” for R' can be mentioned, which optionally has 1 to 5,
30 preferably 1 to 3, halogen atoms.
[0026]
One of R® and R® is a hydrogen atom, and the other is a
substituent other than a hydrogen atom.

[0027]

35 R' is more preferably a halogen atom, a cyano group, a
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[0036] 20In the formula, pis an integer of 0, 1 or 2 and when p is 0 or 1,

t he conpound

can be converted to a conpound wherein p is 2 by oxidation

using a suitable oxidant (e.g., aqueous hydrogen peroxide,
3- chl or operdignzZoigrcap,d aet ethyflogreaph &angidwxly dGonmpouwd gl etheoxg conpound

(la) wherein

is 2. 25 [.003 Wi | e t he conmpounds abtai ned i.n
oncot ve it Tike BRoGEBRLLS, 2 HRLAgEt § iy 1T 1 LD oy 15
reacti on mpaxtdililerly erederppoduct, they can also be isolated fromthe
reaction m xture by a conventional method and easily purified 30 by

purificati
and theslike

Z%ans, such as recrystallization, distillation, chronatography

. [QQ3§L preferaﬁpggglhydrogen atom, a Ci-¢ alkyl group or a

cyano group, more preferably a hydrogen atom, a methyl group

or

a cyano group.

[0029]

R® is preferably a hydrogen atom, a halogen atom, a Cig

10 alkyl group or a Ci-¢ alkoxy group, more preferably a hydrogen

atom, a halogen atom, a methyl group or a methoxy group.
[0030]

In another embodiment, R® is a hydrogen atom, a halogen

atom or a Ci.¢ alkoxy group. R’ is preferably a hydrogen atom,

15 a halogen atom or a C;-3 alkoxy group, more preferably a

hydrogen atom, a halogen atom or a methoxy group.

In the formula (I), R! is preferably a substituent

consisting of 1-7 atoms except a hydrogen atom, R? is

preferably a hydrogen atom, a Ci-s alkyl group or a cyano group,

20 R® is preferably a hydrogen atom, a halogen atom, a Ci_s alkyl

group or a Cj;¢ alkoxy group, one of R?® and R® is preferably a

hydrogen atom, and the other is a substituent other than a

‘hydrogen atom and, in the formula (I), R' is more preferably a

halogen atom, a cyano group, an optionally substituted Ci¢

25 alkyl group or an optionally substituted C;-¢ alkoxy group, R?

is more preferably a hydrogen atom, a Ci-¢ alkyl group or a

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

atom, a Ci-¢ alkyl group or a C;¢ alkoxy group, one of R? and R®

is more preferably a hydrogen atom, and the other is a

30 substituent other than a hydrogen atom.

[0031]

In the present invention, the following compounds are

particularly preferable.

1-{5-[ (4-fluorophenyl)sulfonyl]-1-(2-fluoropyridin-3-yl)-

35 1H-pyrazol-3-yl}-N-methylmethanamine or a salt thereof.
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Compound (I1) wherein X is a hydrogen atom a |eaving group such as a

hal ogen atom (e.g., fluorine atom chlorine 5 atom brom ne atom i odine
aton), net hanesul fonyl oxy, ptol uenesul fonyl oxy, trifluoromethanesul fonyl oxy
and the |iKke; alhdemefguen@pyﬁmammgr-cﬁjﬂ (@- a nercapto gr oup, and R4

cyano r o8 P HBORDY AP RLEAR By G G B DHY N Ris <10 ey he A

comer ci allyy savai kabhergseduct, or can be produced by a net hod knovvn per
se, for exanple, the nethod described in Heterocycles, vol. 46, page 489

(1097) and the firké: 8rfhu%@mbﬁlm%@dds—&-tw[e(r%mthp/é@b@pym@@ﬂvﬁénma](v)
e e na ShoSHIOgh e 25 (elLied: A00YE SR DG Produned churcpen X I

conpound eavli ng group such as a halogen atom
(e.g., fluorine3af ({)ﬂn— Ehfbmonepptmﬂn-mqrm nes-dt mrathyddmmoametr)myl] -1H-

met hanesul f onyl ox enesul f onyl ox trifluor anesul f onyl oxy and
the |1 ke. PYGSEEISETHG) EOhEOURE RFTICH L h Kb rHodhd At 1P e8] Ro. {0042
wherein Fq,oo@@]and p are as defined above, and LI is a hydrogen atom a

| eavi ng group such as a halogen atom (e.g., fluorine 5 atom chlorine atom
brom ne atom i &dpmelasonf Bae Rkt | okecompoundreltlal imcdimdeuahtad sadtam

POLSE SRS LbkPe EAIOEIC Rl EERUILALL) s 3 TRSSaRL; LA
acids, salts with organic acids, salts with basic or acidic
amino acids and the like. Preferable examples of metal salt
include alkali metal salts such as sodium salt, potassium salt
and the like; alkaline earth metal salts such as calcium salt,

15 magnesium salt, barium salt and the like; aluminum salt and
the like. Preferable examples of the salt with organic base
include a salt with trimethylamine, triethylamine, pyridine,
picoline, 2,6-lutidine, ethanolamine, diethanolamine,
triethanolamine, cyclohexylamine, dicyclchexylamine, N,N’-

20 dibenzylethylenediamine and the like. Preferable examples of
the salt with inorganic acid include a salt with hydrochloric
acid, hydrobromic acid, nitric acid, sulfuric acid, phosphoric
acid and the like. Preferable examples of the salt with
organic acid include a salt with formic acid, acetic acid,

25 trifluoroacetic acid, phthalic acid, fumaric acid, oxalic acid,
tartaric acid, maleic acid, citric acid, succinic acid, malic
acid, methanesulfonic acid, benzenesulfonic acid, p-
toluenesulfonic acid and the like. Preferable examples of the
salt with basic amino acid include a salt with arginine,

30 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.

[0033]
Of these, pharmaceutically acceptable salts are

35 preferable. For example, when a compound contains an acidic

12



wherein R2 and R3 are as defined above, and L2 is a hydrogen atomor a

| eaving group such as a hal ogen atom (e.g., fluorine atom chlorine atom
brom ne atom iodine atom, 15 nethanesul fonyl, p-toluenesul fonyl and the
li ke. [004&pct1onalTbeoappumnon@an:mwmnﬁtb(dudb d=0 dI&kalsedeitalabaldt 1 to

about 10 nDI ref rabI out to about er..1 . nol of oun
(D) 20THE st O SR BanHOTFoA L 2D B i 1)s” STt TS & 25EGuret8 ol |
pref erabl yaakoute.}.t 0cabestim3sapt, rﬁ)&ﬁnésﬂﬁtlt of1wcompaungh Ghllk. <£8046] This
reaction i s advantageously carrled out using a 25 sol vent inert to the
reaction. arke tHel Jéke i smhenipar srELs AN themltﬂétﬁraertdohf@eas at ﬁempea@fiu on
proceeds. JanlarahlengXanPkasoc LIRLEOlbie! WS, MUALRARY DA c3UGh oA

ers-su as tetra ur an an the i ke,

benzene, ol 'uene and t
am des suchma@aN;N-dcmdthybhoaaahydeocmldtxhrEnﬂdwzhyﬁmmhnmmL@ndcuue i ke,
and a m xed sal vent, ther f and_ th 004 .reaction is
Avant agegui o SPied SBHE ELP natH bR SRR G st T TEed e Bic

i nor gani ¢ 2a%es ws#eh o2gan9di HRL Y ShtKeas SOkt X ik hapalasst gm

hydr oxi de and the |ike; basic salts such as sodjum carbonate, potassium
car bonat e G rdEs AGie aPEBRACeaACESdi bt PR @ R barliortie 28t Ké triRe:

met al S C a t i um

ot hoxi o X G S hay B8 And e Re et P BB SR e,

| utidi ne amdd ked ithe; 1igeti ary am nes such as triethyl am ne,

N—diisopr ®%ﬁéhhylanine, 15 tripropylam ne, tributyl am ne,

cycl ohexyl hyl am ne, 4- di net hyl am nopyri di ne, N, N-di net hyl aniline,

N- et hyl pi peri dithe, pNoaaERYbAYREBhbEE Nef dbnpedund nomphd ivhe aaeskhe |i ke,
and the |like. The anount of the base to be used is about 1 to about 10 ml,
pref er abl Y TSSO PECaBBRLA5 A8, per 1 nol of conmpound 20 (I1). [0048]
Thi s reactw@@ an al so be perforned in the presence of a crown ether or a
halogenatlng agent Exanpl es of the crown ether include 15-crown-5-ether,
18- cr own- 6- et hefl’han@tompeuhdke I2b- alﬁﬂl)examrpttl'@ wfagtheorhadgeest may dgent

i ncl ude N o su00| €, y— |n|n1de% N- hIorosuc |n|Etd§ brom ne
and the |i¥Ke"°Th&" ﬁnF & Efo T et HEPor t 8&5&' &5nt to be
used is akeutsl dfo cabpulindo ( mplcaﬁrﬁéem@@&yg@@@ut 1 to about 5 nDI per 1
nol conpo%%%égf).

20 - In the formula, p is an integer of 0, 1 or 2 and when p
is 0 or 1, the compound can be converted to a compound wherein
p is 2 by oxidation using a suitable oxidant (e.g., aqueous
hydrogen peroXide, 3-chloroperbenzoic acid etc.) for each
compound. Compound (I) is a compound (Ia) wherein p is 2.

25 [0037]

While the compounds obtained in respeciive steps. can be
used for the next reaction in the form of a reaction mixture
or a crude product, they can also be isolated from the
reaction mixture by a conventional method and easily purified

30 by purification means, such as recrystallization, distillation,
chromatography and the like.
[0038]

13



30 [0049] This reaction can also be perfolned in the presence of a
nmetal catal yst such as palladiumcatalyst and the |ike. Exanples of the
pal | adi um cat al yst include tetrakis(triphenyl phosphine)pal | adi un{(0), 35
tris(di benzylideneacetone)di pal | adium palladiumacetate and the like. In
this case, this reaction c al so be performed in the co-presence of
phosphi nes when desi red. E?qﬁples of phosphlnes incl ude 9, 9- dlngthyl- ’B-

bi s(di phen{i ph85ph’ngyxant hisae ( th 5 { H
bi s(di phenyl phosp 0) -1, 1'.»#Rki napht h (Bﬂ§§?ﬁ nd the like. ¥ é g unt of
t he pal | adi tcatal yst or éh phine to €ed dos about 0.01 t& abeot 0.5

u
nol , prefsﬁ%%?y about 0.01 o about 0.3 nol, Qé%bl nol of Ebnpouni)gﬂl).

[ 0050] to r1e the reaction tine varies depen n the reagent R2
solvent to Be useq, it is géfierally abBut 30 mh Fo about 24 hr, preferably
about 30 mgn to abwut 18 hr. [0051] The reaction tenperature IS
general |y about ¥ t aboutwls 602 preferabM about 10C to abou® 120C.

[ 0052] Conpoun Y;El_ ler éi imepeh gynbol is as defined above may be
a comercially avail abl e H , or can be produced by a nethod known per
se, for exanple, the nethod descrlbed in 20 Bioorganic and Medi ci nal

Chem stry Letters, vol. , c@g@ge 731 (2006), Chem cal and Phai maceutica
Bul letin, vol. 31, page 1228 (1983), W2004/98589 and the |ike, or a nethod
anal ogous [0®&Réto. In addition, it can be produced by reacting conpound

(1) wth Conpogomp g%é %?IgOOESLeln XOlO $(E§ggogen atom; a leaving

group such as a halogen atom (e.g., fluorine atom, chlorine

5 atom, bromine atom, iodine atom), methanesulfonyloxy, p-
toluenesulfonyloxy, trifluoromethanesulfonyloxy and the like;
a hydroxy group; an amino group or a mercapto group, and R? is
a hydrogen atom, a formyl group, a carboxyl group, an ester
group, a cyano group, a methylaminocarbonyl group and the like

10 may be a commercially available product, or can be produced by
a method known per se, for example, the method described in
Heterocycles, vol. 46, page 489 (1997) and the like, or a
method analogous thereto.

[0040]

15 Compound (V) wherein each symbol is as defined above can
be produced by, when X in compound (II) is a hydrogen atom, a
leaving group such as a halogen atom (e.g., fluorine atom,
chlorine atom, bromine atom, iodine atom), methanesulfonyloxy,
p-toluenesulfonyloxy, trifluoromethanesulfonyloxy and the like,

20 reacting compound (II) with compound (III)

[0041]
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wherein each synbol is as defined above (or various ester derivatives of
conpound (VI)), by the nethod described in 30 Tetrahedron Letters, vol. 39,
page 2941 (1998), or a nethod anal ogous thereto. [0055] The anmount
of conpound (V1) tqy?e used is about 1 to about 10 nol, preferably about 1
to about 3 np pef 1Pnply of conpound (11). 5 [0056] Conmpound (VII1)
can be produ ronlcgﬁpound (V) by a nethod simlar to the nethod of

pr oduci ngge d (M1) fromconpound (I1), or a method anal ogous thereto.
It can al so bel produced from conpound (VI1) by a nethod simlar to the

met hod to of pgRoduci ng conpound (V) from conpound (11), or a method

anal ogous thereto. [0057] Compound (la) can be produced, when R4 of
conmpound (VII1) hﬁ a fornyl group, by a reductive am nation reaction using
25 conpound (1 X) ?0058] Me--NH2 (I X) [0059] wherein Me is a nethyl group,
accordi ng éﬁ4éﬂe met hod 20 described in Shinjikken Kagaku Kouza (Courses in
Experinenﬂ em stry), vol. 14-111, pages 1380-1385 (Maruzen Press) or

the |ike. ;h@269h R?, R® and p are as defined above, and 1! is a hydrogen

{
N O

atom, a leaving group such as a halogen atom (e.g., fluorine

5 atom, chlorine atom, bromine atom, iodine atom) and the like,
or a metal atom such as sodium, potassium and the like, or
when X of compound (II) is a mercapto group, reacting compound
(IT) with compound (IV)
[0043]

10 (IV)
[0044]
wherein R? and R® are as defined above, and L? is a hydrogen
atom or a leaving group such as a halogen atom (e.g., fluorine
atom, chlorine atom, bromine atom, iodine atom),

15 methanesulfonyl, p-toluenesulfonyl and the like.

[0045] |

The amount of compound (III) to be used is about 1 to
about 10 mol, preferably about 1 to about 3 mol, per 1 mol of
compound (II).

20 The amount of compound (IV) to be used is about 1 to
about 10 mol, preferably about 1 to about 3 mol, per 1 mol of
compound (II).

[0046]
This reaction is advantageously carried out using a
25 solvent inert to the reaction. The solvent is not particularly

limited as long as the reaction proceeds. Preferable examples
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The amount of conmpound (I X) to be used is about 1 to 25 about 20 nol,
preferably about 1 to about 10 nol, per 1 nol of conmpound (VIII). [0061]
Compound (la) can be produced by, when R4 of conpound (VIII) is a hydrogen
atom for téeaeplfe intdldyl Aydoochybime [Ochretshdebrdesey,i lvted uenel ekiklebh&agaku

Kouza, 4th.ed. vol. 21, ges 106 to 124_ (1991 ruzen Press), and the
ke or o libehol SHREFo§BRE EReFEr et YA Bl B HE'S dadiee: GESARPSEF D
ment i oned sgaml, Nea.im[eeﬂgztormamide, N [t d ety e caemaeendndl @heCankbe
produced by, when R4 of conmpound (VIII) is an ester group, reduction of the
ester gro@pdwit Rizehedadvaptageareetici@sths thikfn al uni num hydri de,

dii sobugyl[%lot,iryi]num hydri de, sodi um borohydri de, cal cium5 bis(borohydride)
and the like, reaction of the resulting hydroxy group with an oxi dant such
as chrom c aci dThygr rdeneiconpsexdvayragioisiy ofd mriechcormatue ingaaganese

di oxi de, sulfur triaxide-pyridine conplex or tetra-n-propyl anmoni,um

perr ut henzzlxé_m&r]r&st ﬁg I'L'P‘E_eggﬁecbﬂggf € PG 1P alsolspg\ﬂ-fﬁ‘ by the
reduct i ve ndidiridtel, OBoHEB QR BPedoR2AE | efotd Y963 hydroxidhs alde thedueikag agent,
di i sobutyl al um num hydride is particularly preferable. The anpunt of the

reduci ng 8§6AC £31566 G868 5 BRBHEM ST A o RO TP TG wareRratepr ef er abl y
| S aboqgl%eEQUﬁb%gEbgPQ?%tVgggggﬁihf@%?éﬁé?%afgaﬁﬂﬂyQg?g;%%éhﬁ?ﬁf¥8?64]

Pr ef er abl e exanpl es o e OoxXi nc manganese
tri oxi de- pyrtiadi besesnplhiek aadpbedsaiupropydandenipohassyingt tendt-e. The

anount of _the oxidant .to be used is about 0.0L to ab 30 .equi val ent s,
ot o anl Prloaites” ot Brofstiod sy fedrah et ds e e ddkttund
(VIT1). Theoaxitdat ceAnegashtRANasapybedpes f ol wetdidorarekame a.ikageording to

t he met hod described.in Synthesis, page 639 (1994). 25 [0065] Thi s
reacti on C€TAIEENt APESES FUSEY f57 ekl SRR S0l VT ispiteryd ofthe LpBaaer on.

and hy Q7 ocaTBaRE SO St BetoRhE - ROl ene Gre T e T ke And Brlodr & such s

30 tetr ahydmetivdemidopyiytiseheN, dhdlimeshlyilkaiding, nikes tdollpépertikéneof

and the l%ﬁ%@%k@l &%&%i%gkgé,[gggglhylmorpholine and the like, and the
like. The amount of the base to be used is about 1 to about 10
mol, preferably about 1 to about 5 mol, per 1 mol of compound

20 (II).

[0048]

This reaction can also be performed in the presence of a
crown ether or a halogenating agent. Examples of the crown
ether include 15-crown-5-ether, 18-crown-6-ether and the like,

25 and examples of the halogenating agent include N-
iodosuccinimide, N-bromosuccinimide, N-chlorosuccinimide,
bromine and the like. The amount of the crown ether or the
halogenating agent to be used is about 1 to about 10 mol,
preferably about 1 to about 5 mol, per 1 mol compound (II).

30 [0049]

This reaction can also be performed in the presence of a
metal catalyst such as palladium catalyst and the like.

Examples of the palladium catalyst include
tetrakis (triphenylphosphine)palladium(O0),

35 tris(dibenzylideneacetone)dipalladium, palladium acetate and

16



While the reaction tine varies depending on the reagent and solvent to be
used, it is generally about 30 mn to about 35 24 hr, preferably about 30
mn to about 8 hr. [0067] The reaction tenperature is generally about -78C
to about HIRClijeef efmbtlyisabmade , 3G 4 orealotuiton25En 50@68pe5pbsﬁQrm®dpbmnd

(la) can roduced by, R4 of conpound, (VI | ano_group,
reductionq&r¥ﬁ”_pFEEGEEﬁgmgggﬂ?sgﬁﬁﬂe% T ooty églu%? ﬁ?d? de and the
like to c wﬁﬁﬂnh@salﬁgxua@yb gL@y@etﬁydlpw@d by the reductive am nation
ment i oned earller io [0069 the reducin ent di i sobut yl

al unmi num Pidr(Hi@hieavpa prs@mamya@?}é%%@awmﬂf@ rm £’6f the reduci ng

agent t b Y { Ly .about 1
to abou g)eqU|%hF%X§EBBEgRl§é ? 3 QH{ % Zvﬁhﬁ?uﬁlgﬁfﬁ%' "9k Thi s
reacti on itheacdwennigedushy peliadnem usta@ystsnﬁ\phusphnﬂd ubobehasedactlon
Such sol vent 10 r{icu y d as long as a np eds
and hydroc,la‘.srlﬁ‘@i’r‘i’é‘lst?cﬁ(il %Obah k 0. % hep%. . %? @ @ﬁths é

20 tetrahydrofgianpedi et fyh @Eh@bm dherty ke or a m xed sol vent thereof
and the like are preferable [0071 Wil e the reaction tinme varies

dependi ng [69XXe reagent and solvent to be used, it is generally about 30

mn to gbout 25424, +nRr eLELABLY @Eﬁ&tvéghégfhéﬁéﬁﬂ¥ﬂg G e HQA42ht

and solvent to be used, it is generally about 30 min to about
24 hr, preferably about 30 min to about 18 hr.
[0051]
The reaction temperature is generally about 0°C to about
15 150°C, preferably about 10°C to about 120°C.
[0052]
Compound (VII) wherein each symbol is as defined above
may be a commercially available product, or can be produced by
a method known per se, for example, the method described in
20 Bioorganic and Medicinal Chemistry Letters, vol. 16, page 731
(2006) , Chemical and Pharmaceutical Bulletin, vol. 31, page
1228 (1983), W02004/98589 and the like, or a method analogous
thereto. In addition, it can be produced by reacting compound
(IT) with compound (VI)
25 [0053]

R3

ri\j,s(omz
l P

(V)
[0054]
wherein each symbol is as defined above (or various ester
derivatives of compound (VI)), by the method described in
30 Tetrahedron Letters, vol. 39, page 2941 (1998), or a method

analogous thereto.
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The reaction tenperature is generally about -78C to about 100C, preferably
about -78C to about 25C. [0073] 30 Furthernore, conpound (la) can be
produced by, when R4 of compound (VII1) is a nethylam nocarbonyl group,
reduction[@eosBla reduci ng agent. [0074] As the reducing agent, netal

hydri des such as, sodi um as bhorohydri de i t.hi ym al uni num_hydri de,_and t he

|i ke, boranes sHEhTHSUBbrQ ec?%g?%ﬂgdv%%uF&h%Fbﬁﬁﬁg&lgnagﬁﬁé EiEg, and t he
like are used:s ThemaMDUBtepéribeyrQsict NY 20 &Moo 3balot1$eg>eirs 1akeut 0.5 to
about 10 nol, preferably about 1 to about 5 nol, per 1 nol of conpound

(M 11). Weempgesrr édI)an acid catal yst 5 may be added al ong with the
reducin9 gg%g%. [ 0075] As the acid catalyst, Lewis acids such as
trifluoro oran% di et hyl ether conplex, alum numchloride and the Iike, and
the |ike are usedmpdhadawvibl) ofath hee goiabuwstdalfrsim tcompeunsied Vi) sbyoaabout

0.5t bout .10 nol , f I b 1.0 t bout 5.0 nol, ti t
compound PP, SRBBRF Fo. ERTIPEChEsctt i T ARV ACIRERRS y Ve GYRBa

W thout s@lyeBlindoN I, acs0hVRAthbAeitalayddie tiRatddn. 18uehns@l yembei s not
15 particularly limted as Iona as the reaction proceeds. For exanple, -
al cohol s PFeRugsdnETRBNEPIPEERA néV?Ibr}éx‘p@d‘Petéﬁﬁj tH& I iake tonfaeorgEBefs

such as, cyd h engen 0 H@ﬂﬁz Y, e, i tylkepg and the
like, 6?g§%igggéﬁggngugéﬁggu?grﬁfg gﬁ?%,éa etf¥¥aél 'aﬁgE%he I?ke, et hers
such as 2@nkébmahygdthkuean, di oxane, 1, 2-di net hoxyet hane, diethyl ether,

di i sopropyl %% er and the like, anilines such as N, Ndi net hyl anili ne,
N,N—diethﬁpg i'Fi ne and the |ike, hal ogenated hydrocarbons such as

di chl or onet hanecogbbahaf @irg) eanbes pesdacdd onitde R, dfdeehpennet franer and
the like or a mxed 25 solvent thereof and the like are used. [Q077]

The react iignat fpEmyd g&pEPal Py absaduabive miabait P ot siefabl y

about ) 2 » The reaction tenperature is generally about O to
about %gog"ﬂl E% ér e{g'f;%)/ about 25 to

[0058]
“ Me—NH,
(1X)
[0059]
wherein Me is a methylbgroup, according to the method
20 described in Shinjikken Kagaku Kouza (Courses in Experimental
Chemistry), vol. 14-III, pages 1380-1385 (Maruzen Press) or
the like.
[0060]
The amount of compound (IX) to be used is about 1 to
25 about 20 mol, preferably about 1 to about 10 mol, per 1 mol of
compound (VIII).
[0061]
Compound (Ia) can be produced by, when R* of compound
(VIII) is a hydrogen atom, for example, formylation by the

4™ ed. vol. 21, pages

30 method described in Jikken Kagaku Kouza,
106 to 124 (1991) (Maruzen Press) and the like or a method
analogous thereto, followed by the reductive amination
mentioned earlier.

[0062]
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30 about 100C. [0078] Furt hernore, conpound (la) can be produced by,
when R4 of conpound (VIII) is an ester group or a carboxyl group,
condensation with compound (IX), followed by the reduction 35 nmentioned
earlier. [0079Furthermdhe, afansoent | (hed deeadtd erodmyredebyer filbenel’ iaf t he

presence of a suitabl e _condensing agent. [0080 Examples. of the_condensing
agent i ncCQERONPR ?{}EiF bolif i F cngoéjéi’N,WJ-Ucﬁ?C@f& StexVFc&PE5Ei i ni de,

1- et hyl 3- (3dbmat Byl ant8epe oRy! dgarbodidirie (MBGunhwdiashler hgaraad, t he

| i ke; azol'ides such as N, Nr-carbonyl diini dazole and the |ike; dehydrating
agent s suchiasbMNEFtRdXGEREDORYIr DAt Hendium (Por Y H¥er o faiL RS ne,

phosphor us . ] cefi;c h id ?Ar;tdcl't i ke :

2- hal og%n%ﬁ%ﬁl}sgglﬁggﬁgggaghggg Eﬁgc%f%%’oﬁret y lp({}fraidd: ﬁ%&mrieggggé?g

2- f 1 uor o- h¢Hlrexgngt-hyppyitdi an uoxidahideswrid dshecHridue,c and d-peridikee The

armount of the_condensi, agent. 1o be used is about 1 to,.about Is nol ,
pr ef er abl ?oﬁ‘B&ﬁF'Zpﬁ’El%g% : f)}éioﬁo © qc%ome(s\ﬁ Idll)o.XlEé@OSﬂEfur

When desi LedoxtiRe-peachine BBMphex PeF fosied-rpAdis Icemrasence of a base
along with the condensing agent. As the 20 base, basic salts such as -

pot assi unPasesuahenasedpie beet hi ke ahel ¢HeTkeio B HRIFORy Ir Benzot ri azol e
(HOBt) e,.an h i.ke:can Q?‘ﬂ%%ﬁ&ﬂ: ymy of the base to
be use(lzlgni)sr%%g%g&t%hlbgogg%og?&ggﬁ%fé %Iﬁjg?erar}y a oluqt-l;{égjto aqtglft' 3 nol, per 1

nmol of corppoed (VI11). 25 [0082] This reaction is advantageously
perfornmed using_a | vent. ipnert to the reactioon. Preferabl e exanmples of the
sol vent i ncl ude®8l ig‘ﬁoﬁdgﬁﬁﬂgaigﬂ@fha%s,o %ngr%umﬂﬁ}ué‘bg%’im d*the i ke,
hydr ocar bgas+suehags yCyekobexsne, hexangmolgnzanehe3@etakiageagantense and
the like, ethers sucfZ as tetrahydrofuran, dioxane, 1,2-dinet ho>§iet hane,

Y

diethyl ebrensedi isopPepyl Oef hetoamboehel § i k@i vtandss saetagably
N0 TP e gl o g v et o s, Seperssihenaperanyglan ce
hal ogenat d@0é¢dr ocar bons such as di chl or omet hane, chl or of oEL,

Preferable examples of the oxidant include manganese
dioxide, sulfur trioxide-pyridine complex and tetra-n-
propylammonium perruthenate. The amount of the oxidant to be

20 used is about 0.01 to about 30 equivalents, preferably about
0.05 to about 10 equivalents, per 1 mol of compound (VIII).
The oxidation reaction can be performed, for example,
according to the method described in Synthesis, page 639
(1994) .

25 [0065]

This reaction is advantageously performed using a solvent
inert to the reaction. Such solvent is not particularly
limited as long as the reaction proceeds, and hydrocarbons
such as benzene, toluene and the like and ethers such as

30 tetrahydrofuran, diethyl ether and the like or a mixed solvent
thereof and the like are preferable.

[0066]

While the reaction time varies depending on the reagent

and solvent to be used, it is generally about 30 min to about

35 24 hr, preferably about 30 min to about 8 hr.
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carbon tetrachl oride, 1,2-dichloroethane and the |like, acid anhydrides such
as acetic anhydride and the Iike or a m xed solvent thereof and the |ike.

[ 0083] 5The reaction tinme is generally about 30 mn to about 48 hr,

pref erabl fO8BAUt 30 min to about 24 hr. The reaction tenperature is

eneral | y about to about 120C, preferably about 25 to aboyt 100C. [0084]
Pooss) © O BBt RACEAT R hERRe T S S B QT VARG iy he

comer ci akbyudvabbed) e i Rdd1 Pt begpt odyicgsh by sseget hod known per se,
for exanple, the nethod described in Journal of 15 American Chem ca

Soci ety, 806872 page 745 (1950) and the like, or a method anal ogous
t her et 0086 d d
eretos [ ,]Aﬁwoeaﬂ%&aﬁha 24 b@arprwmlfae@nbﬁﬁg@ﬁ%@) Rggg,?accor ing

to a method simlar to the method of produci ng conp rom
conpound Ebmpoupd AVART hods anat vyowusytday etredf@(®7] with a r€dmpouogd (Xl 1)

can be praoduced_from conpound ccor di Q ne%? simlar to the
rethod of 2GEBRUEIRD Eonpeunaer 13 TEEORI AR GRS s LikatRoq

anal ogous c2bveher eboa £H8OP8] group, A1wswal ivielthe cepREnde( Xhicanibe
produced from conpound_(11) according to a nethod simlar to the nethod of

produci ng™EBEHRARE ERA}1EF om conpound (MI11), or a nethod anal ogous
10 [0069]

As the reducing agent, diisobutyl aluminum hydride is
particularly preferable. The amount of the reducing agent to
be used is about 0.75 to about 10 equivalents, preferably
about 1 to about 5 equivalents, per 1 mol of compound (VIII).

15 [0070]

This reaction is advantageously performed using a solvent
inert to the reaction. Such solvent is not particularly
limited as long as the reaction proceeds, and hydrocarbons
such as benzene, toluene and the like and ethers such as

20 tetrahydrofuran, diethyl ether and the like or a mixed solvent
thereocf and the like are preferable.
[0071]

While the reaction time varies depending on the reagent

and solvent to be used, it is generally about 30 min to about
25 24 hr, preferably about 30 min to about 8 hr.
[0072]
The reaction temperature is generally about -78°C to
about 100°C, preferably about -78°C to about 25°C.
[0073]
30 Furthermore, compound (Ia) can be produced by, when R® of
compound (VIII) is a methylaminocarbonyl group, reduction with
a reducing agent.
[0074]
As the reducing agent, metal hydrides such as sodium

35 borohydride, lithium aluminum hydride and the like, boranes

20



5 thereto, conpound (XlI) can be produced from conpound (V) according to a
method simlar to the nmethod of produci ng conpound (la) from conpound
(VI11), or a method anal ogous thereto, and conpound (Xl |) can be produced
fronlconp@unﬁ aS(Vbt?nactetdhhgdr@fwrmmt¢mmpk§xﬁdnd‘uh@ tihé&epethddtbé
produci ng,1 und nmp or _a _net hod _anal ogous
Pheret o LO080F BoHBBEnd 1%y e Aosuced ik 2RHBURR PXl SESReb di ng
to a met h@@osﬂtmol ar tboabbet Ned h@@lpfpﬁﬁk&bl@ dougonmpewndpovk! 5 fbom
conmpound (I1), or_a nethod analqgous thereto, or can be produced from

conpound PRF ) BedoPdi AEMPRURI neYRbE) si Mbear desirre. TBEhBALef catRbYEE ng
conpoungtﬁg& %%ogagggpgygg (A dn gﬁearﬂﬁﬁ QQ% AQgous thereto. [0090] 20In
e

each of orenenti oned reacti ons e startlng conmpound has an
am no groupQC7alcarboxyl group or a hydroxyl group as a substituent, a

tecti ‘ |1 d tide ch d.th
nir oduced | ntoRPRGEE GPbiipts (BT eRaUHT 190 B GLiStt g {GradHe e RENESSar y

25 after thethgacktbBar tb@pDEKLCAT VR GEAMENINLIGRN HR] ebleailned, kAHreduction
or renoval of these protective groups nmay be carried out according to a

net hod knéwieperesiselor Bamindint id rdehsd 16 §é|té§éat BoTheoddsra %

G eene ,an e N ni nthegsi s,
3rd Ed lﬁ, g\l/)vgﬁtetybisg tm %kr)glé}yg%gem?f 8%%%%%/%% | I ke. ﬁl(%g%] aBoRENs 8 n any

of conpoungs,(kkalatdveXtd)compolmed f 6fid)a, when desired, conpound (I) can
be syntheﬁbﬁg% by perform ng protection-deprotection, acylation reaction,
al kyl atio ﬂeaction, hydr ogenati on reaction, oxidation reaction,

reducti on reactrhes, reacbosnchai m%ﬁe&@é@mrﬁqﬁﬂmH@wvﬁm@hﬂ genfent,
exchange reaction, each singl in a conbjnation of two or nore kinds
t her eof . P@OQ?]aSPﬁl§ﬁ9to%n%6 EQWEE@(#%ECQ%fﬁ(XIﬁFCPnSPHEGPBrhﬁI%Otmhen t he

compound i3 @btahnedyasi i fLgessoMpoyneds e Cak e £ORMEIdedist O ABr

objective salt by a nmethod known per”se or a nethod anal ogous thereto.
Conver sel gxamper,t Bécebapousdch sapbnatiimetbas etltsrial, ipropamobde andntbet ed to

a free foﬁ”k%ﬁ %erocarbons such as cyclohexane, hexane, benzene,

toluene, xylene, mesitylene and the like, organic acids such
as formic acid, acetic acid and the like, ethers such as

20 tetrahydrofuran, dioxane, 1,2-dimethoxyethane, diethyl ether,
diisopropyl ether and the like, anilines such as N,N-
dimethylaniline, N,N-diethylaniline and the like, halogenated
hydrocarbons such as dichloromethane, chloroform, carbon
tetrachloride, 1,2-dichloroethane and the like or a mixed

25 solvent thereof and the like are used.
[0077]

The reaction time is generally about 10 min to about 24
hr, preferably about 30 min to 12 hr. The reaction temperature
is generally about 0 to about 120°C, preferably about 25 to

30 about 100°C.
[0078]

Furthermore, compound (Ia) can be produced by, when R* of
compound (VIII) is an ester group or a carboxyl group,
condensation with compound (IX), followed by the reduction

35 mentioned earlier.
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/o objective other salt by a nethod known per se or a method anal ogous
thereto. [0093] Conmpound (I) can be isolated and purified by a known

nmet hod, for exanple, phase transfer, concentration, solvent 15 extraction,
fracti onatfiG®721l i qui d conversion, crystallization, recrystallizatiom

chr omat ogr aphy obt ai ned as

a free conpound%%? tESEGESHEb%Qggt%%a?E}%P(ﬂ£§'&é gﬁ%?rﬁf ; He?ﬁSd known

per se or pre2@nwRt b@daaBalkegpus tbedetOingany@rsel y, when conpound (1) is
obtained as a salt, it can be converted into a free foLm or another desired

salt by a ¥89%dd known per se or a nethod analogous thereto. [ 0095]
25Compoync () ERArBEUSEE BReachadidlhg TR OdidiG, ,ﬁﬂgound (1) means

a conpound which i1s converted to conmpoun er t physi ol ogi cal
condi ti on darkides imddsbyguahr eackj Bh- du¢inkwheﬂy@uaquyﬂymﬂd@,adF@phgﬂ—the

i ke, that und which is canverted.to un by enz tic
50" oxi tnt or -rRne e AR R By AT S B i B s e A
converted tne QaneguBadolh HebY sti¥ar 8k Y8) 9’ Wed Fb@astdl iénirkizb] caRedt keel | Ke.
[0096] Exanples of the prodrug of conpound (1) include a 35 conpound

wherei n t Ré ke sehyfsasisg ééﬁﬁ’éﬁnﬁu?lll)af? N TRI PR T RATH 2o PthoaKy | o

ﬁggffrg Qﬁ osa%ﬁgpgggﬁany 58% nt%? H%%ér ony'?fac(écm%olé&ll(ijly@r)'Ldbs
(5- nethylfﬁmbxmmilak@»oﬁehemogengpynedhmmymar$@ﬁyLast%ﬂrahydrofuranyl,
Phe hycr oGP ol B e apatRach JOTLRod 1T B T acyl | al kyl | phosphor i
acid or b@H1®r2fled hi/epgridantanposaddaherneithd el by draoxy t@ieoup kef. coRpound
Ciar vl et G the cohaenBing agdnt £6 BE e £ B 1 T Sl
15 5 mol, preferably about 2 to 3 mol, per 1 mol of compound

(VIITI).

[0081]

When desired, the reaction may be performed in the co-

presence of a base along with the condensing agent. As the
20 base, basic salts such as potassium acetate, sodium acetate
and the like, 1l-hydroxy-1H-benzotriazole (HOBt) monohydrate
and the like can be mentioned. The amount of the base to be
used is about 1 to about 5 mol, preferably about 2 to about 3
mol, per 1 mol of compound (VIII). |
25 [0082]

This reaction is advantageously performed using a solvent
inert to the reaction. Preferable examples of the solvent
include alcohols such as methanol, ethanol, propanol and the
l1ike, hydrocarbons such as cyclohexane, hexane, benzene,

30 toluene, xylene and the like, ethers such as tetrahydrofuran,
dioxane, 1,2~dimethoxyethane, diethyl ether, diisopropyl ether
and the like, amides such as N,N-dimethylformamide, N,N-
dimethylacetamide, hexamethylphosphoric triamide and the llke,
sulfoxides such as dimethyl sulfoxide and the llke,

35 halogenated hydrocarbons such as dichloromethane, chloroform,
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Jo di met hyl am nonet hyl carbonyl, etc.); a conpound wherein a carboxyl group
of conpound (1) is nodified to ester or amde (e.g., a conpound wherein a
car boxyl group of compound (I) is nodified to ethyl ester, phenyl ester,
car boxynetdayboestet radhiret hgie ani noret dlyl oesttgranepiaral dyleoxyiret hpkcidst er, 15
et hoxycar bonyl oxyet hyl ester thal idyl ester,. . (5-nmet.hyl-2- .

oxo 1) o aPORSBERsy BB i 2eBFES S URTERBATSy2i B Sengt TEEPE: or

met hyl am d@,1vehe. xheaBdrt Badl tke. 1These conpounds can be produced from
conmpound (I) by a method known per se. [0097] 20l n addition, the prodrug of
conpound (lI0P8Fdy be a conpound, which is converted to conpound (1) under

t he physi ol ogi c (@ bk ans, sg&i bed ih hardregeukic r and
EEveIop%ent, Vb?be79%%%F%§§|gl és?ﬁn?%ﬁpp. % 3- 198 (13%63%bp§%??ghgg by

Hi r okawa Bubl ipskifegabdy 2bo10098]min to a¥ert cthpoundThe) reaatapns an

i sonmer such as an optical isoner, a stereojsoner, reqi oi soper or a

r ot aner, é@Fﬁ@FaF§6ﬁeﬂsoﬂeﬁeﬁ?%%ﬁr%b%?ttﬁé@%Eggﬁﬂhﬁg%ﬁgnCBHﬁgggﬁgiYn
conpound (G tFOE exanpbar Whesc conpound (1) has an optical isonmer, an 30
optical isonmer resolved froma racemate is al so enconpassed in conpound
(1). ThesdG08dders can be obtained as single products according to

synt hesi s and separation nethods known per se (concentration, solvent
extraction, colum chronat ography, .r ﬁystallization, etc.) 35 [0099]

The conpound (1) may be a crystal hggg both a single crystal and crystal

(

m xtures are encqQppassedy n conp&ﬁg ). Crystals can be produced by
crystallization according cryst &
The conpound (1) may b sol vat e g=&

Gei zat i on oy known per 58-S 00]
g., hyer?:hE?bv;\%{ a non-solNeft &
bot h of which aie e ctonpassed in t conpound (1). [010 /oA@p d
| abel ed w tp=¢(anHi sotope (e.g., 3H 48 355 125 and the l'i ke) ahea go,

deut er i umns ersion formwherein has been converted to 2H(D) are
eyl ak’ed

enconpassedgin the tqupound (1). [Q%92] 15Conpound (1) #&nd a prodr
thereof of the present~{nvention (hereinafter sonetjses to be abbrey
as the conp®und of the present invention) have apfoton punp inhibi &bry

effect and effectivel #suppress ga fw_' id seCré&titorr @ﬁfadditigg, si nce
they show low toxicity (e.qg., ¢ NN

X
10 oXH)
[0085]

Compound (X) wherein X is as defined above may be a
commercially available product or can be produced by a method
known per se, for example, the method described in Journal of

15 American Chemical Society, vol. 72, page 745 (1950) and the
like, or a method analogous thereto.
[0086]

Compound (XI) can be produced from compound (X) according

to a method similar to the method of producing compound (V)
20 from compound (II), or a method analogous thereto.
[0087]

Compound (XII) can be produced from compound (X)
according to a method similar to the method of producing
compound (VII) from compound (II), or a method analogous

25 thereto.
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20 acute toxicity, chronic toxicity, genetic toxicity, reproductive
toxicity, cardiotoxicity, drug interaction, carcinogenicity and the like)
and high water-solubility, and are superior in the stability, in vivo
kinetics ([albsdibability, distribution, netabolisn1 excretion and the |ike),
and 25 efficacy ression, they are uI as.nedic nents

The conpound ofAiﬁg g%gﬁ%yinQ ?%ﬂl usEUPS &F° 868r£5%?|8x%808?d
treat nent (afr) p@l@'&:b@:duhgef_o(@-ﬂeth@@%_{mﬂaﬁ ey thdueeenald vlfcpiodasasgonotic
ul cer, ulcer caused by non- 50 steroidal anti-inflammtory drug, ulcer due

to postopé:palppv@dstﬁé steeR. Fomzamd nger LBl i¥ork Wﬁapﬁlw@naéagppﬁu s;
erosive.e ti X P, i fﬁﬁdh u sophagitis
and the l?&QQ%Qb Eowggﬁéagag?fdgégp éa%a ref §§§?§%Bgy§g?onatic
GERD) sucbcasrdangr09|aemetbp@a@m@dlsﬁ'meﬁﬂuxImﬁﬂmphaQEQEOdebhug

yepeps! acogReLre \RAncEFot ROCRTHG GAb 1 c Cadob Rl aLaaoPL

pronot ed pheeebi oanaf cbmipeih€@uUkknFl0cghuend q::gﬁﬂﬁ:dwlﬂtmr pbmpruat

i nt erl eukin- I) stomach MALT | ynphoma;  hy eraC|d|ty per 5 )
gast r oi nt é¥flilnaRCcRereinAale %a%%%@o%ysﬁﬁbf @ &t 8xedyrény,
hemor I NA0lErIRBH! sy EDUASENRSLAGS L Lr g, oxstar %ﬁe%h%@i%ql@goqgl or
surgery requiring pos -operat | i nt ensive management, or cereébrovascul ar
di sorder, theagtorauma, mnultiple organ failure or extensive burn requiring
|nten5|ve 6%§5reatnent) and the |ike; airway disorders; asthma; and the
like in ngi (e.g., human, nonkey, sheep, bovine, horse, dog, cat,
rabbit, rat, nogsepetied) (IRY ecanest hetdduestn M radnipgaunder(@&diycat i on or
aSS|stant to eradi cation of Helicobacter pylori and the |ike. As used

herein, tRECAWBNEI 19 AeRbrBAdSEBIfak &R opHadiatined @rfoﬁr\?éiu&%@ahagu tis)
and synpt Q:%?rpo%n@a%ﬁ‘)?s@?Bﬂgééﬁl;t)é&ﬁéiU(Iﬂ)‘ SeRS 8 RAHIONRENGERRD) are
someti mes coflectively referred to sinply as GERD. [0104] The content of a
conpound ¢hetregopr esertn heepto@ucqada fh@nmrmmwﬁtﬁ calccooyiogi ticom of

the present .Lnvention_is, ab 096 ht relati t he

enti fe. oSSR GrrTRGuGR SHbj REtirs ehangs Srthar i H ek

adm ni st r aion@pdunar getr,) adﬂiBIﬁétﬁdeﬂnéIb@éustEHQKﬁthSease and the I|ike,
its dose is about 0.5 to 1,500 ng/day, preferably about 5 to 150 25 ng/ day,
based on t¥&38dti ve |ngred|ent when, for exanple, the conpound is orally
adm ni sfered as 1an.anhi ol £RE gg@féméﬁt%h@@%éa&ar@fs (@ dtO)nelhe conpound
of the“present invention may be adm ni stered once daily or in 2 or 3

di vi ded pcsrttalrttnslgp@DH@a}lndeaFOQDSWlno grodihe @omgmgwlofgrtor@ Prregent

i nvention. shows |.ow_ toxicit be safe ad r oral
parenterapl r@gy& 9r€88|8§| ggfg |n¥fav cnnfé? |§§éﬁ%|%§$§ré% % he
like) as idsdds i@r paptadpr epamabton enat ehai ke mharbeceitriceilceb into
conposition containing a pharmacol ogically acceptable carrier adm xed
accor di ng HEse PEONEE - k nBin® YV i PR SBINGt TR PEINRESSEGAEY - coat ed

tablets, a%dftférj Preoaladiiahl etae, o]Bﬁ’éé‘Q@ive Ok St End GRS Wee ddingledi.ng sof t
capsulef orally disintegrafing tab orally disintegrating film [iquid,

Introduction or removal of these protective groups may be

carried out according to a method known per se, for example,
the method disclosed in Theodora W. Greene and Peter G. M.
Wuts, “Protective Groups in Organic Synthesis, 3™ Ed.”, Wiley-
30 Interscience (1999), or the like.

[0091]

In any of compounds (Ia) to (XII) in the formula, when
desired, compound (I) can be synthesized by performing
protection-deprotection, acylation reaction, alkylation

35 reaction, hydrogenation reaction, oxidation reaction,
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S injection, suppository, sustained-rel ease preparation, plaster and the
like. Particularly, the conmpound of the present invention is preferably
adm nistered as an oral preparation in the formof tablet, granule, capsule
and t he | irkelucft@b06keaZ0Exapptesbof ¢hwelpher el oy irealdby cac eept abl e

carrier that may be used. to produce, t he pharnmaceutical .conpasiti.on, of the
present iﬁV&ﬁFﬂ%HePﬁcﬁﬁﬁgagg iﬁﬁch}%%hiéééh ot aﬁFblthrFSP£§Bﬁgfgﬂces

i n conmon oS eywas cRphapmaceuhisathavéer] al s, 1 ncludi ng excipi ents,

| ubricants, binders, disintegrants, 15 aqueous polynmers and basic inorganic

salts for [§8%d preparations; and solvents, solubilizing agents, suspending

agents, _i sot oni zi,ng._aggpt S of:hi Ng ;a0 A uahiaguig
pr epar ati ons anght %Iel?I ?Eeéoﬁg{l{ﬁ%y(%ﬂgrﬁgcéutpeé z%{ﬁstioveg sagch gg
pr eser vat ithes coapbundxiidanbsaivelcaans sfr&® cwastwnl,ngtagem He souri ng

agents, bubblin gents and.fl avorin al so .be . ysed as necessary.
Exanpl es (S:Pntvﬁg%egx%f’plagnf’gaeFﬁt‘:Vﬁd%gf“éﬁ%s@m@sﬂb@o OV danito Pt ét ar ch,
corn star ghtnedyshalhbyBascehkubose, ddrighir kY dmeks $heki ebepachd, isitani um
oxide and the |ike. Exanples of the 25 "lubricants" include nmagnesi um

st ear at e, ObferlHse ast ar sait attycari B, CoRTSEISY I Ehe dIBRITOTRICE, a8t eari ¢

acid a like. | f..the ' hi rss i e. by I

cel | ul gge%ﬁfﬁﬁ%&p%gy rrg?f%gl b%e%lﬁ?%}g(g(? %?@%%#?nsegc% %%%gtgi%st arch,

pol yvi nyl pyvalalgotisneéhegeatroar abi ¢ powder, 30 gel atin, pullul an,

| ow- subst i t#ggq hydr oxypropyl cellul ose and the |ike. Exanples of the

"di sint egr[zQ “include (1) crosspovidone, (2) what is called

super - di si nt egr @dposHeh (a5 erpspeaiBBlAbsE Sodi punt i MU fac taunedwhy

FMC- Asahi Chenical ) and carnel |l ose cal ci um (nmanuf actured by GOTOKU CHEM CAL
CO., 35 LTBHNoshcfor3pxaBrilam BARBBXYRRERYET st eRRIEN 310 ISt

Mat sut ani ical.), i tyted: hy I 6 (-8 G
pr oduc? rb]ofe %:yr?%%t%llﬁ g%)gﬁlltggﬁfl)éw?éj %%ﬁﬁlgtgé%%%y'so&&oéﬁg#g%%gitgog“

" cr osspovimony/'strgy iBe tpohyvichybpgtogradoneat®VER | Lideg. crossl i nked pol yner
having 5 t[gﬁ) %gem' cal nane 1-ethenyl-2-pyrrolidinone honopol yner, including
1-vinyl - 2- 7l i di none honmopol yner, and is exenplified by Colidon CL
(produced by BA@hen Rehypuasdan)Xis(ppedused &y 4 SPee Radmphasjont tXlcah0
(produced by ISP), Polyplasdon | NF-10_(produced by ISP) and the |ike.

Exanpl es &€ [conviee tedqreods I6SEFREr §21F nkY udeMRE R JfREE! UBte R Bods

pol ymers | &tSioq %@Jallf%'gfra%% dREYRLE: VESnsHE BBy MYREOXYRROAM cel) ulose

(hereinafter also re red to as HPC) etc, polyvinylpyrrolidone and the
li ke], et draliniatselsulbl eadguedtscpol paecenferged tetd i oSeealeidnmtdves such

22 o PN SPUIELI 8oL oser et IALLeT o8l o8 el o iy 20 FPAO
analogous thereto.
[0095]

25 Compound (I) may be used as a prodrug. The prodrug of
compound (I) means a compound which is converted to compound
(I) under the physiological condition in the body by a
reaction with an enzyme, gastric acid, or the like, that is, a
compound which is converted to compound (I) by enzymatic

30 oxidation, reduction, hydrolysis, and the like; a compound
which is converted to compound (I) by hydrolysis with gastric
acid, and the like.

[0096]
Examples of the prodrug of compound (I) include a

35 compound wherein the amino group of compound (I) is modified
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sodi um and the |ike, sodium polyacryl ate, polyvinyl alcohol, sodium

al ginate, guar gumand the like] and the |ike. Exanples of the "basic

i norganic salts" include basic inorganic salts 20 of sodium potassium
magnesi unwant/ ecydal eilygl Prepeoseorye bca-sjo incrg@sunds ahesedh Fhgnesi um
and/ or calci,um More ref erred ar asi c ani al f nesi um
Exanpl es 6 'fe9b88Pc FnS?@%ﬁF%g gp?s ofmosol %n#ll‘"?tlc%u é%é%’ r<E&?‘éar bonat e,
sodi um hydueaﬁn ,Cpehegatei n6tsosbuy hy (B-agethphasphat-a ,ardibke12h-Ki-ke.
Exanpl es of t basic i norganl c salts of potassiumi ncI ui‘P&lpcgé, ssi um

car bonat e Y1pBEASSFYRPRYAPBGent e bF Bovdt & Hrii the RYHE LY of the basic
[ nor gant c 3al$,b,.0RRESH UBL! pobule heay, ymanes e oaf hahatan TRgnesi um

car bonat e; magnes xI de, nmagnesium hydrOX| de, magnesi um 50
al um nonehasirbkyateoupagfiespuppgndi Chl el s rrafgiﬂe@tqdnvallﬁhnarmle adyaytlthet i ¢

hyd I 6Al 2 16. 003, 4H20 d al d d
PYof or 1 oG FHPERER0T REGNeST ur EAT LB o1 g e R o RGE HaGags! um

oxi de, NMagRRITIOWRA @tdtlgxwecamﬁotlhe kaels Eudipt i8sd of 1 ithendeasilg i nor gani ¢
salts of calcium 35 include precipitated cal cjum car bonat e, cal ci.um

hydr oxi de PaAd tPNé | PREPAERYApl BEVeFOY he 4o it s TimciYide t e
'nJeCt nd;ﬂ%ﬁ%&@ m1869@¥h§@@a9ﬁ¥ﬁ§i; gBerpgol céﬁﬁ%ﬂﬂﬂ‘%ﬂeréﬁﬂ'na0'|1 olive
oi | d’t he Exanpl es”of the “sol ubilizing agents” include

pol yet hy| emgbgiydolgroppopyl enspsuygdy ol , lﬁmt@l tQ)e?ﬁzt)ﬁr mmmde

et hanol , tr| sam nonet hane al ester oI tri bopat e,
sodi um Cltl’eaté rafid Oﬁle)oflpgewp‘ Ies oafrbt%X l r}ﬁé}"g‘g k{?q??} ?Ede

sur f act antpdifaledasosteary! teétethapnéﬁj?rl nestsnph mbmtm featter,
I auryl am nopropi oni ¢ _acid, lecithin, benzal konium/o chloride, benzethonium
chl ori de, JHEEENHRTHBRBSEAL aEETEE ¢ ph\}ﬂt%‘?ﬁimewjyneesrtse%’uch as pol yvi nyl

al cohol ¢ Fé%'rﬁb‘ééﬁ%)é'r%h?@bk?@'ﬂﬁylCéé@@i‘)’ tml b1 UbOSr S OCH-4hiBt Y|y

cel l ul ose, hydroxymnet | ul ose xyet cel | ul ose, hydroxypropyl
cel l ul ose caqm&]t,ﬁedmokc@leand—wﬂaémetkel Eaa@ﬂpt e@yqsomxymyq%%m Lathy 1

agent s | nelude gl 4eosga Riagr bkal ) sodhumet ppl de gl cerfloo Rereaght o

and t he IleI?e €S-0 ude buf f er sol ut

phosphat epe gneicdices, feambebabesndci(l)abgsaandthde khdwn pand dde |ike.
Exanpl es of the "soothing agents" i ncl ude benzyl al cohol and 20 the |ike.
Exanmpl es dfPG%d "preservatives” include p-oxybenzoic acid esters,

chl orobyt anol , %n%ﬂdl%ll%ﬂh()lthepﬁ§8§£ﬁ? o2l gehvbundehydreaceld G aci d,
sorbic acid and the |i ke | es of the "antli oxidants" include sulfltes

ascor bi ¢ amimbouad,oebpisdr dis g;ndveneedl ke. cempapneés (b wper ddior ant s”
i ncl ude foqQd colors 2 od or Red No.
2. Food Cgi FHQ1Q§H&§§ o%%&%ﬁﬁng gb& c¥?$é§ %ﬁ?hgkmgggﬁk

elike; ors errr|c oxi de
and the | itt@eaacamalnes Defvellopmeatpevent n@ agebestilé nbésidgn saquhari§8-sodi um

di pot assi um cyrrhi zi nate artanme, stevia aumatin and the |ike.
Exanpl es 8tg é%@ H&}’é&egtﬁ’sﬂlmkﬁﬁaeg&?“? 133 {citric anhydride),
tartarig jgbg el i c aci d and the |ike. Exarrpl es of the "bubbling agents”

i ncl ude sodi um b| carbonate and the |ike. The "flavorings" may be synthetic
subst ances or na&themaldoppesedr rilngcoubsiafcas, lapmeexanph e3s tHer&FLgak! ude

| enon, "'“%omé%}“§”§¥%ré8T¥a%Q ’ EtEéé@SEEXméPd Lhg £bg§mer, either

isomer or a mixture of these are also encompassed in compound
(I). For example, when compound (I) has an optical isomer, an

30 optical isomer resolved from a racemate is also encompassed in
compound (I). These isomers can be obtained as single products
according to synthesis and separation methods known per se
(concentration, solvent extraction, column chromatography,
recrystallization, etc.)

35 [0099]
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[ 0107] The conpound of the present invention nmay be prepared as a
preparation for oral adm nistration in accordance with a commonly-known
nmet hod, by, for exanple, conpression-shaping s with a carrier such as an
exci pient, a di $hat egnpotinda(bj naey ,\ba 4 ubrysoaalt,, aond bléhl Bkeinghd
subsequent|ly coating the preparati on as necessary by a_comonly k '
net hod fof® ﬁ@aguFﬁgsﬁrﬁ?g?§§T%x?HﬁﬁﬁrﬁfeeﬁRQQWp x F%%&PufP@ﬁOB dsggygined
rel ease. EQks@B18NEEAI Ee%ﬁ@@xﬁ@édiqu @Ry 4tH 1erinediiaire doayedingy tbo be
provi ded by a commonly known net hod between the enteric |ayer and the

dr ug- cont grivistigllagetipormeheo@si WeRw¥ dPesefrar ati on of the two | ayers.
[0108] ?oroab%earing t he conpound of the present invention as an 15 orally
disintegr&ting tabl et, available nmethods include a nmethod in which a core

cont ai ni ng crystTakl corpoehd ul Dsenayndod axtoslkrdtse c@atged Wwydratke etompoand of
t he present invengion an where necessary, a basiccgnorg%pic salt, .and

d,
then furt RePCBoECT20P hPRER 0BT i T Fayere M ERTHG A adtio TS BSfer t o

20 give a (@gnposition, which is coated with an enteric coating |ayer
cont ai ni ng pol yet hyl ene glycol, further coated with an enteric coating
| ayer contl&ilfildg triethyl citrate, still further coated with an enteric

coating layer cqntaini p I c j nal | yycost-edswg t h
nannitg? to giv% %ghgkﬁgdg?%%g%gﬁ,ﬁaﬁ?c gdﬁ%”ﬁﬁ%%d&aﬁfﬁ addi tives and
shaped. [6%¥@9knd the Exaeplesdoi déetabibwe-cmmdoriet forremheredat (g

| ayer” ing¢lude a | ayer consisti f a mxture_ of one or. pmore kinds from
agueous e r%@eﬁo ﬁgﬁrgﬁasf?aﬂgggs %ﬂﬂ%ﬁﬁqgggs§8da&8t§p8 pht hal at e
(CAP), hydigwrmnepyiyet hyl cellul ose phthal ate, hydroxynethyl cellulose

acetate succinate, nethacrylic acid copolymers (e.g., Eudragit L30D-55
(trade nar®l0g8doduced by Rohnm), Colicoat MAE3CDP (trade nane; produced by

BASF) , ,Pol yqui dc%@fﬁggfqpr ade QHHEé”PEQ@P&&dt}}? S0 BRI Fhemgal ) etc.),

car boxynet hyl et hy ulose, shelfTac and the |Iike; sustalned-rel ease
substr at esnsecitiasn reehadcnyfterasodettopes yherkse (abkreviRidchgist tNE30D (trade

nane), Eudragit 3 trade na Eudr agj t. RS30D (tr.ade nane), etc.) and
the |ike; & é@ﬁgLﬁ§F§%§rEFeﬁﬁﬁgfggyﬁ% %Ogtc%a%% TR B ate, 5
pol yet hyl ang i@ , e@gety| ahaderpBegl yeEYi espréss agettimc easidr oil and

the like; and the l'ike, and the like. [0110] Exanpl es of the
above- nentSesEeF oaddi TR vaddi hiPudeS Rt dthe s /Y IWoerd ciéyy.(e-Forbi tol |

oo PR kiR, SpssiEl stebange e soidaly, (Sueed, o,
reproductive toxicity, cardiotoxicity, drug interaction,
carcinogenicity and the like) and high water-solubility, and
are superior in the stability, in vivo kinetics (absorbability,
distribution, metabolism, excretion and the like), and

25 efficacy expression, they are useful as medicaments.

[0103]

The compound of the present invention is useful for the
prophylaxis or treatment of peptic ulcer (e.g., gastric ulcer,
duodenal ulcer, anastomotic ulcer, ulcer caused by non-

30 steroidal anti-inflammatory drug, ulcer due to postoperative
stress etc.); Zollinger-Ellison syndrome; gastritis; erosive
esophagitis; reflux esophagitis such as erosive reflux
esophagitis and the like; symptomatic gastroeéophageal reflux
disease (Symptomatic GERD) such as nonerosive esophageal

35 reflux, esophageal reflux unaccompanied by esophagitis and the
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Avicel PH 101, Avicel PH 102, Avicel PH 301, Avicel PH 302, Avicel RC591
(crystalline cellul ose-carnell ose sodium etc.), |owsubstituted

hydr oxypropyl cellul ose (e.g., LH 22, LH 32, 15 LH 23, LH 33 (Shin-Etsu
Cheni cal ), lirﬁex‘t Regx etheéseetopheghs anfundel dndk. dm&paelmomstbdiwder s,
souring agent s bubbl agent sweet eni n ent.s, orings, Iubrlcants
coIorantsQ: A |I|z§}§ggn§cﬁﬁﬁgﬁ%§ c%n%?ﬁt%EEé%ﬁ§§ Jﬁﬁb tgpe al so
used. zo [f¥bblction of IB@e@Q@BQMﬂdlpfdﬁ@eccprcfé%fé”'tpdlfi){r%&tph@%m”%f be used in
conbination with 1 to_3 other active ingredients. Exanples of the "other

active i ngre@eRdin-der ugeoRach- M@LTC%%%B?%¥3pyﬁiﬁﬁr%ﬁﬁq%ﬁ§Vs&E§Fﬁhces
i m dazol; eo%cgtvaﬁgﬂ@ﬁ%st%éﬁu;@méﬁkhégeZéaayé@%y@eg%@%%% angi+go forth.

Exanpl es anti Hel i cobacter pylori active substance" ‘i ncl ude
pen!C|!I|rstﬂﬂaSmu&9a§ (éegorrhagxccga$tn1tb@nzym¢&ﬂmvnISUnesqm(ﬁe@ac|IIin

mecillina tenocillin, baca n, aspoxici
sultan1C|[%ﬁr§g% éﬁgﬁﬁchVl ﬁJSchyrgﬁﬁ%hggé%&F%ﬂﬁ|Qﬁ %??ﬁ?%}ve cefixi nme,
cefacl or eirtens ivRC mRlnad@emant, Dicat ice Hedrevasenybhr digeirdergl hl’ela'dhlt@@}éﬁlta
roxi thromnycin,, rokitanycin, flurithronycin, telithromcin etc.)

tetracycl M- ERiEHOEORR faidure: efr akyePrshee ?ﬁ%ce&qun%t%ﬁn@w@. n

etc.), mﬂ%%@ﬁl dgnanthBi 9t ke; (§19wa¥9§f§@f@é;f§; APHAG %ufcﬁ (;%fec

|n1penen1and t he |ke O these, penicililin antibiotic, nmacro

ant i bi ot i ¢diked irhaainké sar(e - prefbumbhe m@&bﬂpAe%heﬁpﬁthpvmnﬂﬂnhnﬂaﬁ,

conpounds cl ude roni dazol e onazol e anq_the l.i ke. Exanples of the
"bi snmut h szﬁc*;t1 qr‘iclng 8 bt shiith 328 %t eélcb SMRILh © kfekc *%i snmut h

subsal|cyh5ﬂm1ﬁmmirbheohlkeraalExam@heSroéséiﬁtamnuﬂmﬂexxﬁﬂﬁaﬁﬂhﬂubf i ncl ude
of  oxacin,_ciploxacin and the |i ke, For eradication_of Helicobacter pylori,

a conpound’@AIcHRIUTE FrdSHt apdyvehei bhksi t RsamSest bereipentapl PPAVEE. 9.,
anoxi Cilsl inferand e reick e @@epﬁagwwt lé@rggw@r@éwabl(ﬁg arfd arithronycin

and the Ilke) is /o preferably uSed For the purpose of
er adi cat i wmtcpq@ltll@olga§ttépepypbageaﬂc\hmélmx\edmﬂmn@}@tfpttcmatproe%

| nvent on has A ANGLHE PYLALL 8541 20¢LbACt erd ooty Aoty

eradi cati on acti o can enhanhce a ial’ act|on of
ot her anti[Wildtd]cs based on the pH controlling action in the stomach and the

i ke, and al so prOV|des an assi st ant effec% such as an eradi cation effect
based on the actiién CORTERE Qht RbFETPRYRE Pbet R RFFIE oM R ISR TThéhe

"ot her ﬁCtﬁh\é%IdaJ&ru%@c%'lt %omgeglwancheﬂ@oyf@séﬂe alvddte B esedrdypvention
may be m Xed, prepared as a single phalLmaceutical conposition [e.g.,

tabl ets, rfb\ﬂderts? 1§0&nblveyeighpsupestivactaditeg @@tfntre:amm@sgtldn -qui ds,
i nj ect abl ey cparal 4R08, (8UBRORLLOKLES oS! A Ntk TEhAdRE A ghaL At ons,

etc.], in‘acc dancd Wit h a co NnoOwWN T use

conbi nat i craratg rammh_s;@rbelpﬁepaﬁed asaB@@ar@iﬁeaﬁem{catumaﬂw its
or at a_tinme interval.

adm nistered tqg th je |nult neousl
10113 "1 n iR tiooREothe ScmbBuRdSaP TREIEY cserRES RGN (&P ay B 150
25 mg/day, based on the active ingredient, when, for example, the
compound is orally administered as an anti-ulcer agent to an
adult human (60 kg). The compound of the present invention may
be administered once daily or in 2 or 3 divided portions per
day.
30 [0105]
The compound of the present invention shows low toxicity
and can be safely administered orally or parenterally (e.g.,
topical, rectal, intravenous administrations and the like) as
it is or as a preparation containing a pharmaceutical

35 composition containing a pharmacologically acceptable carrier
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20 used in conbination with a gastric notility enhancer, a drug acting on
| oner esophageal sphincter (e.g., tenporary | ower esophageal sphincter

rel axati on suppressant etc.), 010-2 channel opener (intestinal juice

secr et i onaemiarderrcoadhngt b aendthoddeptvor man agonisgch as &abaetd, a

sedative, ,a_25 stomachi c_di gest ant a naon; st.eroi dal _antizinflammatory

dr ug (NSAFBfqu%QﬁpFggancgﬁgegg%%éi?QF é%F%ﬁ%ﬁﬁléﬁﬁ%ﬁ?e%ab?ﬁ%Fﬁde

donper i dopewdeet, ogkaptag] deapsBsaplimeludimaprddd®, daggadenodoaadlyhe |ike.
Exanpl es of the "a drug acting on | ower esophageal, sphincter” include
GABA- B r e€4Fi8Fegg8hit8TstaRLAT asOBR bl | BT L pfid drH- adtAFedf or m
thereOfga@ﬁj%@g%ghgefugﬁUéﬂﬁb?ﬁ,r§ﬁ§¥5fHe&ugéﬂﬂﬁgéﬂﬁ%eﬁﬁga%ﬁgnt'b@asgéﬁnples

of the "CI1C nne pener (intestinal juice secretion enhancer)"” include
| ubi prost eme ahe flhkel i kitartEanpry oftheheorposndnipfieth? presptior

ant agoni st.” _incl.ude.ci netidi ne, ranitidine 0 fanoti din roxati.din

a0 i nanvERFdPPat fePaRb FRELY | RaMrealEied % Whe PanBreparabiShud

sodi um hydhegenreablonabeet al yrhmune hychssilte antl trke 1liildee. Exanpl es of the
"sedatives" include diazepam chlordi azepoxide and the |ike. Exanples of
the "stomd@Aéldi gestant” include gentiana, swertia japonica, 25 diastase

and the,like. Exaophessobrt ffe" PoRrki &S Mt A Iad MPraBTRL QEY rdekdtnat
i ncl ude aspirin, 1 ndomethacin, 1buprofen,” nefenam c acid, diclofenac,

et odor ac, mpiyr bei casd tel prodiibe ablge t hlea frideeuigEl4 jcppasgadon ofnbhel ity
enhancer, _a drug acting.on Lower esophageal sphi.ncter,. - .
opener (iﬁF@gfp aﬁnfﬁpgéoge%PgﬁP%% %n'ﬁ%ﬁ%r?f %fﬁﬁ5&2ﬂ%ﬁ%§%é§l%e§§%?ggk
ant agoni stsubar agkacid, camsetdats¥ eas aplsd e el ol lg esttanti adrs, a
non-steroi dal anti-inflapmatory_drug and cqonpound (I), of the present 25
i nvent i on 1&gy USRI REGLIPHRBHAr eaulagl%a%ﬁg%l%%mé%wﬁ%%gré osition

[e. 9., ;tablgkdusPPWIShs rsILARULES c COaRSHESS: & i el uding sefiti capsul es),
liquids, injections, suppositories, sustained-release preparations, etc.]
accor di ng preparastibod ; kaodnspévesesf oo Lwpbl I d sEgerdrs ,mey selend ibg

D o sty sas RRRLRLDIERALELEONS 0 A0 A EIShL R SATRRUD] o)

a‘stag nmahner conpound of the
present inventidoprepyraeivaedahd thabl hiadi oonuink rivhehbehboaiingcdl ugs.
35(1) proton punp inhibitor, for exanple, uneprazole, esoneprazole,
pant opr az A1 tiYSSpSRED| 85 PERSEEPREZBER, 3T T%é%#%??ﬁquo LGPtEz0l e;

20 sweetening agents, souring agents, bubbling agents and
flavorings may also be used as necessary. Examples of the
“excipients” include lactose, sucrose, D-mannitol, starch,
corn starch, crystalline cellulose, light anhydrous silicic
acid, titanium oxide and the like. Examples of the

25 “lubricants” include magnesium stearate, sucrose ester of
fatty acids, polyethylene glycol, talc, stearic acid and the
like. Examples of the “binders” include hydroxypropyl
cellulose, hydroxypropylmethyl cellulose, crystalline
cellulbse, starch, polyvinylpyrrolidone, gum arabic powder,

30 gelatin, pullulan, low-substituted hydroxypropyl cellulose and
the like. Examples of the “disintegrants” include (1)
crosspovidone, (2) what 1s .called super-disintegrants such as
crosscarmellose sodium (manufactured by FMC-Asahi Chemical)
and carmellose calcium (manufactured by GOTOKU CHEMICAL CO.,

35 LTD.) etc, (3) sodium carboxymethyl starch (e.g., product of
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(i1) oral antacid conbination agent, for exanple, Mal ox, Al udrox and

Gavi scon; 5(iii) nmucosaprotector, for exanple, pol aprezinc, ecabe sodium
rebam pi de, teprenone, cetraxate, sucralfate, chloropylline-copper and

pl aunot ol Matsutani( Chpmansl pas(4) clagenthstfidutedaimpldeoxgptriopgast ri n
vaccine, itriglum de and Z-360; (V)..5- ant agqni for_exanpl e,
dol asetroﬁfelﬂrg‘hffﬁ&Z?rgn{ 81:88%?‘? ot %ﬁ)eqtrséh, e%?ﬁ?t’oﬁ%) mcfjfgzapirrﬁe,
grani set r @garthophsgt E6NfoE:B62%a N dwissispor idadel’ ndhgebe on, (vi)
5- HT4 agoni st, for exangl,e, t egaserod, nosapride, cinitapride_ and

oxtri pt an®ClYSLayilpYragatfore agBt?) f Anexafi L1kt pRd YEyh8gELRIKonsy! |

| sogel , . Regul : % nel_ )] 5 _ (L #M ISt r exanpl e,
bacl of eh g%% %@Bm%ég ﬁ%?g)gcggi&%t%ggoynﬁl%%ﬁl or exg%pq{&lg?)lgg?%o and
SGS-742; (xylodicguir-vhaphel-byorkkididiare éxanmpic,ymeraniagdpiise, 20

| aci di pi ne, falodipi,n zelnidipin cl i ni di.pi ne,..l.0 i.zine, diltiazem
gal | opam FXBPhi &lggi ﬁg éﬂiéa?lai &“ng‘?r Cﬁﬁ%%?&?%gé%ﬁgéwg? & gfiﬁg?n kL
bevant ol ol(prdideaed pynesp) sragdi phiesddre i 1 N roicpamyl Iswitrendi pi ne,
bar ni di pi ne, propaf enone, mani di pi ne, bepridil, nifedipine, nilvadipine,

ni nodi pi n€c3N@leasiaai INF2E0 xi(Preadpess ey ahtBlgaitdtthe drikéxanpramples of

met ocl qpr apide rilg{g#ﬁn v | 810 IdH 3801 -solubl eXk] hyki ni n

( NEC) g[r)l)t gggni gtqfagggrgti cularly, I\}K- S?MISIOKZertandONK-Sf gnt aggg%g%,égfor exanpl e,
nepadut anppolyaredutlant. ,t abhétanse derivatives such as hydroxypropyl

aR 9R) - 7-[3,.5-bis(trifluor th benzyl]-_ 30
870 10 11 PaIEIRSR: ADETRETRS ToE YRk ST ety S SFHEC §o5z0ci no[ 2, 1- ] [ 1.
7] napht hy HcdiyRenglbgrdbongchdAknd3tle 1ike], ethanol-insoluble agueous
5-[[(2R 3S)-2-[(1R) - 1-[ 3, 5- bi sgt rifl uoronethyl)phenyl]ethoxy3-(4-fluorophen
y1) - 4- nor PIRSVIRYE] 8t Ay 1] CE12udPa§ aier BYRRIveH-S4sh £ - 3- one (VK- 869) ,

et o5 ¥ T oy SR RSKY) pheny T 75t n{l 3ot Hol =il “ 55er) d°nd(2s,
35); HPMORi ieind ther iLé kapnogidel syat hakese nhddihaxpymetdry lexaigud ose
GM 274150, J4;h8r 9l P8 T2, 948RL GhOSE W QL FHl £d A&, ANd i ahl 4R, P of en;
sodium alginate, guar gum and the like] and the like. Examples
of the “basic inorganic salts” include basic inorganic salts
20 of sodium, potassium, magnesium and/or calcium. Preferred are
basic inorganic salts of magnesium and/or calcium. More
preferred are basic inorganic salts of magnesium. Examples of
the basic inorganic salts of sodium include sodium carbonate,
sodium hydrogen carbonate, disodium hydrogen phosphate and the
25 like. Examples of the basic inorganic salts of potassium
include potassium carbonate, potassium hydrogen carbonate and
the like. Examples of the basic inorganic salts of magnesium
include heavy magnesium carbonate, magnesium carbonate,
magnesium oxide, magnesium hydroxide, magnesium
30 aluminometasilicate, magnesium silicate, magnesium aluminate,
synthetic hydrotalcite [MgeAl,(OH)16¢C0O344H;0], and aluminum
magnesium hydroxide. Preferred are heavy magnesium carbonate,
magnesium carbonate, magnesium oxide, magnesium hydroxide and
the like. Examples of the basic inorganic salts of calcium

35 include precipitated calcium carbonate, calcium hydroxide and
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5(xiv) vanilloid receptor 1 antagonist, for exanple, AMG 517 and

GW 705498; (xv) ghrelin agonist, for exanple, capronorelin and
TZP101; (xvi) AchE rel ease stinmulant, for exanple, Z-338 and
KW /o 5092he[ 01k6] ExamplHwe cbhdohe h‘snﬂhen@d”diugéu@é)www)fcalnd conpound

(1) of the present in reareda a_sin

phar naceuﬁ?gﬁi:%wﬁpo@i??%(ﬁf{ epﬁgpﬁp][eeébef e(fjéj 3F§°g8?anuie8§1%elglcapsu| es
(i ncl udi ngosaf bitapsules)oeill élthtlid,ﬂqe injlest i gaampsggp@sl tosi es,

sust ai ned-rel ease preparations, ‘éﬁaaccor ding-to a_nethod knovvn per se
for conbi neglubélisingagIants b7en<|b1f R} vt hse Sarade YpPe paPAPPBRE and

admi ni st egggﬁﬁ 1753 IP%ng@té!ﬂbl %%hzg'l%h%se@s' %tRhnbA, at§'i§9ﬂ§f18ﬂe€ﬁ£‘x@§r

20 Exanpl resént 1nvention Is explarned in detail in the
fol | ow ngcbplesterolngtrneﬂeémbmmmdixaﬁrqﬂlesq mmaég,aﬁdd&pecmemal

Exanpl es, i are. not cons ed.as 25 limtati ,,[

the foll o#ﬂg%%f iFEﬁCe dc‘;& ar‘?‘BlsggndTlﬂg a%;%% Jr‘r%%f%ﬁl%re"
general | ysppaastaheyt sd8& 49 @b@a& ﬁ@ﬁe@iﬁndl@rﬂﬁqeﬂotsoﬂdmm gdbagly strictly
limted. The mxing ratio 30 of I|qU| ds shows a volune ratio. Unless

ot her wi sesgpéetri edauryd ambpeRT G} QhtC B Cithe JAGEIHRIN PROABILARBEYR Silica
gel colymingRLon! Ogéﬁg@w&] R QIR UGS G0l 6040. 863; 0. 200

i rmD manufactur i y5|a emcal Ltd. Chronmatorex (trade
name) NH hgfdsophbédcambmenssasmq:lmaa$5pcg]e>tvmlurﬂ1®m0drmt ogr aphy) or

Puri f - Pack nuf actured. b ri bed s..silica gel coI
chr omat ogPQE&VIBP’EB%@ml%%?%a %%Fg(%’é’f‘[‘] hroHat g aphf/))dg E?l ng
poi nt was ceeasuobed, uayago;‘@ﬂ@gwpt@en@:c@ér,elnymmtrmtylmaummem

apparatus_or Buechi trace melti ng poi nt neasurenent apparatus_5 (B-545),
and shown h¥EEREPTaREAJRBAL LI FER ?JF@I\WF@s]p’éEEi'rlﬂﬂ & artdeny| 5% eHhas

used as.t ek d LY, Me 300
(300N+;§ g%eg?%ongggFéﬁ§Qgﬁ§ ag@Rds Ve e dEgNicAl) 2AMEa)o1lVer cury-

sodium chloride, glycerol, D-mannitol and the like. Examples
of the “buffers” include buffer solutions of phosphates,
acetates, carbonates, citrates and the like, and the like.
Examples of the “soothing agents” include benzyl alcohol and

20 the like. Examples of the “preservatives” include p-oxybenzoic
acid esters, chlorobutanocl, benzyl alcohol, phenethyl alcohol,
dehydroacetic acid, sorbic acid and the like. Examples of the
“antioxidants” include sulfites, ascorbic acid, a—toéopherol
and the like. Examples of the “colorants” include food colors

25 such as Food Color Yellow No. 5, Food Color Red No. 2, Food
Color Blue No. 2 and the like; food lake colors, red ferric
oxide and the like. Examples of the “sweetening agents”
include saccharin sodium, dipotassium glycyrrhizinate,
aspartame, stevia, thaumatin and the like. Examples of the

30 “souring agents” include citric acid (citric anhydride),
tartaric acid, malic acid and the like. Examples of the
“bubbling agents” include sodium bicarbonate and the like. The.
“flavorings” may be synthetic substances or naturally
occurring substances, and examples thereof include lemon, lime,

35 orange, menthol, strawberry and the like.
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Br uker AVANCE AV300 (300MHz) and JNM A1, 400 (400MHz) nucl ear magnetic
resonance apparatuses JEOL DATUM (JEOL DATUM LTD.) /o were used for the
measurenent. The foll ow ng abbreviations are used for show ng the
measurenentOrl0&édul ts. s: singlet, d: doublet, dd: double doublet, ddd:
triple doublet, dt: double triplet, t: triplet . quartet, dg: double
quartet, m nul F?‘ﬁl EPf“PBPdePSa{igebPE?S%%aH‘%?Ihtg‘roéi ,ma/ys%ﬁ pcrgﬁ?&rfeﬁgas
const ant, Hzprdgeirazioh0¥39] oRef enanesi Exaapl én liretdWdordance with a

1- (2-fluoropyridin-3-yl)-5-hydroxy-1H pyrazol e- 3- carboxyl ate 20 . To
a sol uti o FMOALYkPYN3TRyEPdzI RBpy£PHI PRABEE 0 FPTRIFFIANALAPATY nl)

wer e added, ;s9diu rhan (65. 2,0 ; di et hyl g put s 2: ynedi oat ¢ 1¢4Q.2 9) .
Af t er rgfl &)%?lng ?gﬁfgghrgFlSESg?hénm&;? leglllvg's cool[béejldrl t o@/roorﬁ tem:)Lerat dre,
treat ed wia HLudmualahlt, hpdr obkl dike, aghd, salpse@xemiaky exbatviirge tliet h et hyl

acetate. The extract was dried over anhydrous. sodi um sul fat nd

concent r afd@RAIGS PeAdc BACHESa8Y BY The PRI oRE JRPRAILPH 75 et hyl
et her, angure @bl ﬂ%@téohbgkmg,3Qn€@£i@0&£§s@lhtfidﬁ réyt | astarichedr | ed
under reduced pressure to give the title conpound as a yellow solid (yield

20.0 g, yim&l®assay Faroan (opteyic prepmpation 2@ inresgiedinteddayey=uasp,
7.6, 119H%k ﬁ%dyad%%HbydE’céﬁﬁoﬁiylkﬁggﬁ’mégﬁéh(ﬂétwégﬁ”ﬁae AH¥Q¥MC
layer and the drug-containing layer for the purpocse of
separation of the two layers.
[0108]
For preparing the compound of the present invention as an
15‘orally disintegrating tablet, available methods include a
method in which a core containing crystalline cellulose and
lactose is coated with the compound of the present invention
and, where necessary, a basic inorganic salt, and then further
coated with a coating layer containing an agueous polymer to
20 give a composition, which is coated with an enteric coating
layer containing polyethylene glycol, further coated with an
enteric coating layer containing triethyl citrate, still
further coated with an enteric coating layer containing
polyethylene glycol, and finally coated with mannitol to give
25 fine granules, which are mixed with additives and shaped.
[0109]

Examples of the above-mentioned “enteric coating layer”
include a layer consisting of a mixture of one or more kinds
from aqueous enteric polymer substrates such as cellulose

30 acetate phthalate (CAP), hydroxypropylmethyl cellulose
phthalate, hydroxymethyl cellulose acetate succinate,
methacrylic acid copolymers (e.g., Eudragit L30D-55 (trade
name; produced by Rohm), Colicoat MAE30DP (trade name;
produced by BASF), Polyquid PA30 (trade name; produced by San-

35 yo Chemical) etc.), carboxymethylethyl cellulose, shellac and
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Ref erence Exanple 2 ethyl 1-(2-fluoropyridin-3-yl)-5-
{[(trifluoronethyl)sulfonyl]oxyl-1H pyrazol e-3-carboxylate cO02Et To a
solution of ethyl 1-(2-fluoropyridin-3-yl)-5-

hydr oxy- 1thy|1ai<el, esBstaibhedytat @2, Yilptriat asetsualy disofrgithactg0im ) were
added triethyl amn ) and_N: 15 .
phenyl bi s(af:t:L FSBPE@?ﬁing‘g[ﬁfb lﬁ?%ae%lti é\]Efoé% tﬁfatdgr n?fnler)l'l %Bdg?g%gom

t enper at urg3Dor (tbafkNnama) prEw@sagicd e 30D t (te-aceaciaimen , Mextul eandndhéhe
m xture was extract ed with ethyl acetate. The extract was washed with

sat ur at ed Blk?meaqH?PBa d?fé]r%dﬂﬂﬁss%é?&lzﬁﬁ?sﬁ}l?at 85 hRéctntent Faitedy
under rged e%ggpéﬁésgigcoihe afdeeIQd@é)S‘tEh‘é@eQ?ah col um

chr omat og uent exane- y cet ate=1 to give the title
corrpound assaoyebhd)v\andl tl(lgibiuezalncg,t}w elike7,0%nd THeNVRKEDC13) 5: 1.43
(3H, t, [@ ;I(-)Iﬁ) 4.46 (2H, q, J-7.2Hz), 6.88 (1H, s), 7.40-7.45 (1H, m,
7.99-8.06 -1L , 8.40-8.43 25 (1H, n). [0121] Reference Exanple 3 ethyl

5-[(4-fl uoropheﬂxlampmééa@yltlhé §Bo¥d-nesromyriadi n‘a&@il:)lve” include
1H pyrazol e- 3- carboxyl at e A sol ution of et hyI 1-(2-11 UOI‘Op)_/LI‘I di n-3-y1l)-5-
{[(trifl uaﬂaﬁ@t—lﬁypygam BhGPIOXT | (A+F py rIdticFerc BB e 15 3591149)

4-11 uorpbepy egahts‘e%r&ﬁgagsﬁafﬂ@eéo%mw banat & ddl 46138)inbBet 0l uene (S

nil) was suf iciently deaerated. Trfis(dibenZylideneacetone)di palladi um 0)
(8. 4 ng) emgtdrdiiobi sedehenyrphbsbhmﬂ))G@UgﬂdmmtGwlgcantcle@ﬁQS( K& Af},were

dded and,th f d [ d/
inder an APQGR at RoSpher 8Vate LIEE 168" TS bt ACsmr £ PBom

t enper at UlAQ',lC%U_th aoet ateywasl adde doe BNG dde-dd pridin@ seasoldiihingr edct iy ough
a silica pad. The organic |layer of the filtrate was_washed_w th

sat ur at edgﬁ??”l ﬁébSHFFEHeSVEYdEﬂﬁW%?%l SHRft LA SR & - rardi CEnc &R Par ed

under gdgﬁe@g)prgﬁsgge sHbg- ﬁ’ésﬁeélh&hh?cél@)s, S G- Ge e HeRldrn ¢ lr. 9mahagr aphy
(el uent hexane- et hyl acet ate=19: 1- +2 to give the title conpound as a

crude yel itbw ditke(yi Bhotzo3ngny,. blnders, souring agents, bubbling

agents, sweetening agents, flavorings, lubricants, colorants,
stabilizers, excipients, disintegrants and the like are also
used.

20 [0111]

The compound of the present invention may be used in
combination with 1 to 3 other active ingredients. Examples of
the “other active ingredients” include anti-Helicobacter
pylori active substances, imidazole compounds, bismuth salts,

25 quinolone compounds, and so forth. Examples of the “anti-
Helicobacter pylori active substance” include penicillin
antibiotic (e.g., amoxicillin, benzylpenicillin, piperacillin,
mecillinam, ampicillin, temocillin, bacampicillin,
aspoxicillin, sultamicillin, lenampicillin etc.), cephem

30 antibiotic (e.g., cefixime, cefaclor etc.), macrolide
antibiotic (e.g., erythromycin, clarithromycin, roxithromycin,
rokitamycin, flurithromycin, telithromycin etc.), tetracycline
antibiotic (e.g., tetracycline, minocycline, streptomycin
etc.), aminoglycoside antibiotic (e.g., gentamicin, amikacin

35 etc.), imipenem and the like. Of these, penicillin antibiotic,
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[0122] Reference Exanple 4 20 et hyl

5-[(4-fluorophenyl)sul fonyl]-1-(2-fluoropyridin-3-yl)-

1H pyrazol e- 3- carboxyl ate CO2Et To a solution of crude ethyl 5-[(4- 25

f1 uor ophengkysiliianyalilbi¢Ric | armd opye idike Jnel predepppdec| ekBampehHoxy| at e

203 i t.h t hI b d (596
o). The FRSturEidAcoLE: Frbe s Y oo p e e raP s Pl SR Pt with
sat ur at ed afdguends1sedi umstdnsd foxt e heohutisamthasd1ext r ast Bdaa bhsmetty|

acetate. The extract was washed wi th water, saturated agueous_ sodi um
hydrogen 8&Fbahar ebdsMuER ol BFRit datRiFEiEd uhse Ligviledeonsr Ehanhylrous

sodlun1§uE&gﬁglegngfceﬂgen%§fﬁgﬁo qgﬂ?%natograpCg%ﬁ%r%flEQgC&ﬁSIdue was

purified sic silica g (el uént: hexane- et hyl
acet ate= 9c1p402a¢}nteng|VEethEkextIH@rC@npdunatasnaOéoHeﬂhesbaotér(y|eId 171

ng, 2 ste Beld 47%% ¥&F+ %gq%l 1. 415% o % ZFE) 4.44 (2H
q, J=7.2 F11037°96P7% ﬁEWR ?:ﬁ$e kS %Ehgwé Stz
antlblOth penicillin (e.g., amoxicillin and the llke) and
antibiotic erythromycin (e.g., clarithromycin and the like) is
10 preferably used.
[0112]

For the purpose of eradication of Helicobacter pylori,
while the compound of the present invention has an anti-H.
pylori action (bacteriostatic action or eradication action) by

15 itself, it can enhance antibacterial action of other
antibiotics based on the pH controlling action in the stomach
and the like, and also provides an assistant effect such as an
eradication effect based on the action of the antibiotics to
be used in combination. The “other active ingredients” and the

20 compound (I) of the present invention may be mixed, prepared
as a single pharmaceutical composition [e.g., tablets, powders,
granules, capsules (including soft capsules), liquids,
injectable preparations, suppositories, sustained-release
preparations, etc.], in accordance with a commonly known

25 method, and used in combination, and may also be prepared as
separate preparations and administered to the same subject
simultaneously or at a time interval.

[0113]

In addition, the compound of the present invention may be

30 used in combination with a gastric motility enhancer, a drug
acting on lower esophageal sphincter (e.g., temporary lower
esophageal sphincter relaxation suppressant etc.), CIlC-2
channel opener (intestinal juice secretion enhancer), a
histamine H, receptor antagonist, an antacid, a sedative, a

35 stomachic digestant or a non-steroidal anti-inflammatory drug
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7.54- 7.65(3H, m, 7.93 (1H ddd, J=9.2,7.5, 1.9Hz),8.41 (1H dt, J=4.9,
1.5Hz). [0123] /5 Reference Exanple 5

{5-[(4-fluorophenyl)sul fonyl]-1-(2-fluoropyridin-3-yl)-1Hpyrazol - 3-yl ) net ha
nol 20A <9BAEDPOR dxamhyds Bf (thef 'gosophenppislityngnancgr” include

(28 ) EnBeRiahef BB it aRRR ol LB b B BgyeRCT T e
di i sobut ykabdughsum ky dr ikdenipl dolofet@ewtta dddgdadt bpwvi se. 1dber r eact i on

m xture was stirred at. room 25 tenperature for 1 hr, treated with 1 nol/L
hydr ochl ofSePhefa2 ! PR EXEr @t etNThide I BadeCaPECTTRECEBAEFac B fRs2 ashed

with wafepecs8kuhat 8 ggueoss: godiundydiaoenssabzonatessal ytian and
saturated brine, dried over anhydrous sodium sulfate, and concentrated

under redgdutiapinssueecpiooyi detadenisty ensbifeudd k80 aBxamykds ovf si¢ d

(yield 135CEQL2yEE£gn§?ggpener (intestinal juice secretion enhancer)”
include lubiprostone and the like. Examples of the “histamine
H, receptor antagonist” include cimetidine, ranitidine,

10 famotidine, roxatidine, nizatidine, lafutidine and the like.
Examples of the “antacid” include sodium hydrogen carbonate,
aluminum hydroxide and the like. Examples of the “sedatives”
include diazepam, chlordiazepoxide and the like. Examples of
the “stomachic digestant” include gentiana, swertia japonica,

15 diastase and the like. Examples of the “non-steroidal anti-
inflammatory drug” include aspirin, indomethacin, ibuprofen,
mefenamic acid, diclofenac, etodorac, piroxicam, celecoxib and
the like.

[0114]

20 A gastric motility enhancer, a drug acting on lower
esophageal sphincter, a ClC-2 channel opener (intestinal juice
secretion enhancer), a histamine H, receptor antagonist, an
antacid, a sedative, a stomachic digestant or a non-steroidal
anti-inflammatory drug and compound (I) of the present

25 invention may be mixed, prepared as a single pharmaceutical
composition [e.g., tablets, powders, granules, capsules
(including soft capsules), liquids, injections, suppositories,
sustained-release preparations, etc.] according to a method
known per se for combined use, or may also be prepared as

30 separate preparations and administered to the same subject
simultaneously or in a staggered manner.

[0115]
The compound of the present invention may be used in
combination with the following drugs.

35 (i) proton pump inhibitor, for example, omeprazole,
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1H NMR(CDC13) 5: 4.77 (2H, s), 7.05-7.19 (3H, m), 7.32-7.43 (111, m,
7.52-7.63 (2H, n), 7.91 (1H, ddd, J=9.1, 7.6, 1.9Hz), 8.35-8.41 (1Hn), 1H
is not detected. [0124] Reference Exanple 6 s

5-[ (4- fIu@ﬁ@ph@myhpéatfpayl@piaZQlélLMﬁbﬁgmazﬁh$¢3ﬁ@ﬁﬁtpﬁxazole,

pyrazol e- 3 carb g é 5 g 1

{5-[(4- FI& ?gﬁﬁgﬁ F) ufs ﬁ?ifpia%% ?1uoropyr|d|n 3-yl)- lo

1H pyrazol - 3-yl l(aey hapal 4AB5c1@) covalsithSisal weikkrt) tfolruesamp2en Maalox,
manganese di oxi de (167 ng) was added, and the mi xture was stirred at 100C
for 42 hr Al1PREOKeaBEi BAVAFSPRie was al l owed to cool to room tenperature,
and filgered thrqggg ﬁﬁ!:bggprgggc{bf”ﬂhe ABSAIQC Rl gtl%qlﬂadeecasguced
pressure, and the 15 residué was purified by silica gel colum
chronatogﬁaphymwetabamlphéganeeprhw¢n%mmﬂeﬂnaxaleL’S?Crﬁlﬁﬁt@hve the title
conmpound a3 .2 col Iess yie yield 80% . 1H NWVR(CDC13) 6:
7.11-7.219 ﬂroﬁ’%’ %%5%?%61@ %ﬁd 9 41'9 0.9Hz), 7.53 (1|(4, s),)
7.55-7.64 (2H, (7)) Znﬁ&géitkldddgedEQ ﬂorZéXéhﬁie.ldﬂﬁi%ga&téﬁn(&ﬁccdhe,

J 9, 1.5Hz), .10.00 (1H, s [ 0125] Reference Exanple 7 tert-butyl

(15- [ ( 4- f FiSROpNBRGR) §Hfif5n§§9 1- (2-f1 uor opyri di n3-y1) - 1H pyrazol - 3-yl | meth
y netpplcarbang § 22y, anta Jﬁi§%5“¥d£'é%3m9ﬁe, dolasetron,
5-[(4-fluorophenyl)sul fonyl] %

fIuoropyrm@dwn©sytromH-pypazbrenz a2 bel dehy deenags nay), i twezhaok, (2 nl)

ver e added. el anuonk ym e0LoLLA® £23:58) oANALOS, THAMSSIHTERULES! © (56

(vi) 5-HT, agonist, for example, tegaserod, mosapride,

=4.
15-
1)

[

cinitapride and oxtriptane;

15 (vii) laxative agent, for example, Trifyba, Fybogel,
Konsyl, Isogel, Regulan, Celevac and Normacol;

(viii) GABAg agonist, for example, baclofen and AZD-3355;
(ix) GABAz antagonist, for example, GAS-360 and SGS-742;
(x) calcium channel blocker, for example, aranidipine,

20 lacidipine, falodipine, azelnidipine, clinidipine, lomerizine,
diltiazem, gallopamil, efonidipine, nisoldipine, amlodipine,
lercanidipine, bevantolol, nicardipine, isradipine, benidipine,
verapamil, nitrendipine, barnidipine, propafenone, manidipine,
bepridil, nifedipine, nilvadipine, nimodipine and fasudil;

25 (xi) dopamine antagonist, for example, metoclopramide,
domperidone and levosulpiride;

(xii) tachykinin (NK) antagonist, particularly, NK-3, NK-
2 and NK-1 antagonist, for example, nepadutant, saredutant,
talnetant, (oR,9R)-7-[3,5-bis(trifluoromethyl)benzyl]-

30 8,9,10,11-tetrahydro-9-methyl-5-(4-methylphenyl)-7H-
[1,4]diazocino[2,1-g] [1l,7]naphthyridine-6-13-dione (TAK-637),
5-1[(2R,38)-2-[(1R)-1-[3,5-bis{trifluoromethyl)phenyl]ethoxy~
3- (4-fluorophenyl) -4-morpholinyl]methyl]-1,2-dihydro-3H-1,2,4-
triazol-3-one (MK-869), lanepitant, dapitant and 3-[[2-

35 methoxy-5-(trifluoromethoxy)phenyl]lmethylamino]-2-phenyl-
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5 After stirring for 3 hr at roomtenperature, sodi um borohydride (14 ny)
was added under ice-cooling. The sol vent was evaporated under reduced
pressure, and to the residue were added water and ethyl acetate, and then
di -tert - bptiperiiddacbdial e36101 ng). The reaction m xture was separated /.0
bet ween the organi.c.layer and the aqueous .l ayer., .and.the separated.aqueous
| ayer was extragﬁé&l&gﬁﬁﬁrﬁftﬂoﬁ?ﬁﬁﬁea%%ﬁ%ﬂ%&e'ﬁﬁ?%%(ﬁggét%ﬁgse%ggﬁéagmﬁth
sat ur at ed gw-i2ve,15@r, i ed1ayginanBydppais G@sh idn sadiyiald.sudifd deoagent r at ed
under reduced pressure. The residue was purified by silica gel colum /5
chr omat ogPdpP feredREOLRBRane- et hyl acetate=9:1-+2:1) to give the title
conpound as a ¢ e b€ yi SR 9399 . \ 6:

1. 49( 9H,gs) 2, sg?gﬂ"’lﬁr 3 ?g?%g%ﬂg‘gg?%%?r ng.%%ﬂ(%ﬁbl%’gt)’, for ExBBIEPA
7.08-7. 18(2T- Bna) GR-3P64PBed, J=7. 4, 5.2Hz), 20 7.50-7.63(214,

")’7'85'7'97(111§vq)g§ré}i§'§88114 M for é§§ﬁ§ﬂe, capromorelin and TZP-

nist,
101;
(xvi) AchE release stimulant, for example, Z-338 and KW-
10 5092.
[0116]

The above-mentioned drugs (i)-(xvi) and compound (I) of
the present invention may be mixed, prepared as a single
pharmaceutical composition [e.g., tablets, powders, granules,

15 capsules (including soft capsules), liquids, injections,
suppositories, sustained-release preparations, etc.] according
to a method known per se for combined use, or may also be
prepared as separate preparations and administered to the same
subject simultaneously or in a staggered manner.

20 Examples
[0117]

The present invention is explained in detail in the
following by referring to Reference Examples, Examples and
Experimentai Examples, which are not to be construed as

25 limitative.
[0118]

In the following Reference Examples and Examples, the
“room temperature” generally means about 10°C to about 35°C,
but it is not particularly strictly limited. The mixing ratio

30 of liquids shows a volume ratio. Unless otherwise specified,
“$” means weight %. The yield is in mol/mol%. Silica gel
column chromatography was performed using silica gel 60
(0.063-0.200 mm) manufactured by MERCK, Fuji Silysia Chemical
Ltd. Chromatorex (trade name) NH (described as basic silica

35 gel column chromatography) or Purif-Pack manufactured by
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Ref erence Exanple 8 ethyl

1- (2-fluoropyridin-3-yl)-5-[(4-nmet hoxyphenyl)sul fanyl] -

1H pyrazol e- 3- car boxyl ate 002Et A sol ution of ethyl

1- (2-f | u~OMORITIERK n<d@sgl)ibBd as silica gel column chromatography or

trifl t hyl.).sul f onyl -1 | e- 3- | . (351 ,
El[ gre': Loxg%:?r%z-r%ngtylﬂgl%% @%%Chg))%\n E%‘g%%ﬁ‘ﬁg@gﬁ%ﬁ:{ ggé%mgigéﬁﬁg?oﬁ%t%?%ene
(5 nL) wasesififriee ertihy @l@a@Pameeo t Fh 64 dhdENZYY iglenaaerienekdiepal | adi um( 0)

(17 ng) and 4, 5- bis(di phenyl phosphi no)-9, 9-dj net hyl xant hene (21 ng) were
b

added, af@PPEFE tHisxOdr BUREE1T GF AR r NataER At R NMURRAS Wiemen o RPREFGS BRer e at

110C, the moduune was Shiihed Safinoritii Al lQued; L om
t enpera ur(e. Et ﬁjl acetate vvaégglé%daﬁ%% the m xture V\BSO%?C%%’JGI% t hr ough
a silica geltrpae¢thiieilaoeganscubagesas ofhe hentfefriglats angandashkhed wit h

saturated_bpri.ne, dri.ed r rous .sodi um syl f nd concentrated
O ol ik A 1 i et Sl e e
chr omat ogmapive (| elvagat: akigganesetyt) aged an@rRm 4@ : MooMi0i vectibartitl e
conpound as a crude yellow oil. 10 [0127! Ref erence Exanpl e 9 et hyl

1-(2-f|uoﬁ@@%ﬁﬁﬁcnr§s?@?n59[PEPﬁﬁ@h@%?ﬁ )Qﬁﬁ@%nﬁﬂﬂQL DATUM LTD.)
1H'pyrqgoh%té'%%%%Q%%Eakﬁecﬂégsu}ément. The following abbreviations are

used for showing the measurement results.

s: singlet, d: doublet, dd: double doublet, ddd: triple

doublet, dt: double triplet, t: triplet, g: quartet, dg:

double quartet, m: multiplet, br: broad, brs: broad singlet,
15 J: coupling constant, Hz: Hertz.

[0119]

Reference Example 1

ethyl 1-(2-fluoropyridin-3-yl)-5-hydroxy-1H-pyrazole-3-

carboxylate

CO,EL

20 /

To a solution of 2-fluoro-3-hydrazinopyridine (30.0 g) in
ethanol (472 mL) were added sodium carbonate (65.2 g) and
diethyl but-2-ynedioate (40.2 g). After refluxing for 18 hr,

25 the mixture was cooled to room temperature, treated with 2
mol/L hydrochloric acid, and extracted twice with ethyl
acetate. The extract was dried over anhydrous sodium sulfate
and concentrated under reduced pressure. The residue was
suspended in diethyl ether, and the obtained solid was

30 collected by filtration and dried under reduced pressure to

give the title compound as a yellow solid (yield 20.0 g, yield

38



According to the nethod of Reference Exanple 4 and using crude ethyl
1-(2-fluoropyridin-3-yl)-5-[(4-

met hoxyphenyl ) sul fanyl] - 1H pyrazol e- 3-carboxYl ate i nstead of crude et hyl
5-[ (4-fl uadephenyl ) sul fany1] - 1- (2 fl uor opyri di n- 3-

yl) - 1H pyrazo dg xyl at.e, synt hesi,zed (2 step.yield
46% 1H NRRY %%é%§8 3 743|J|z)28 mﬁsﬁnd’ Lzas) A g (éé,%’\]éﬁgﬂg)',zg.z 7
m, 7.38(1H dd, (3t} %)y F= 876, ( ﬁ AqdiaH, J478%Z)4 8, 1[26i4)7. 51462k1HN) add, 53
(1H, s), 7.86- 8 00 (1H, m, 2% 39§1Hd J= OHz) [0128] Refer ence Exanpl e
10 J=9.6,. 7. 6 1. 6Hz), 8. 39 H, dt, J=4.8, 1l.6Hz), 12.3 (1H,
11-( 2- f|u%>%8yrldln 3-y1)-5-[(4- nethoxyphenyl)sulfonyl]-alyrazoI-3-y|Ineth
anol According to the nethod of Reference Exanple 5 and using
et hyl [0120]
1- (2-fluoropyridin- 1) - 5-[(4- met hoxyphenyl ) sul f onyl ] 1H pyr azol e- 3- car boxy
| ate inst %ﬂen€9h§F¥§£ 545
fIuorophe@whkauquqykhu@regykthﬁogyglﬂLg_3 y1l) - 1H pyrazol e- 3- carboxyl ate,
t he conpound "was syntheS|zed {leld . 1H NVR( CDC%é% 5: 1.97-2.05 (1H,
n, 3.86 ({F1trifjluczomethyil) sy; fgeslépﬁy} Hlevwmaplg oricasioxviags (111,
s), 7.36 (111 dd %ég J=7.7, 5.0, 1.1Hz), 7.43-7.50 (211, m, 7.91 (111,

),

ddd, J=9. 2, 8.35 (1H, dt, J=4.8, 1.4Hz).
™
gf; /
N o 0 ? O
7 5

To a solution of ethyl 1-(2-fluoropyridin-3-yl)-5-
hydroxy-1H-pyrazole-3-carboxylate (2.0 g) in tetrahydrofuran
(20 mL) were added triethylamine (966 mg) and N-

15 phenylbis(trifluoromethanesulfonimide) (3.1 g). After stirring
at room temperature for 15 min, water was added to the
reaction mixture, and the mixture was extracted with ethyl
acetate. The extract was washed with saturated brine, dried
over anhydrous sodium sulfate, and concentrated under reduced

20 pressure. The residue was purified by silica gel column
chromatography (eluent: hexane-ethyl acetate=19:1-9:1) to give
the title compound as a yellow oil (yield 2.1 g, yield 70%).
lH-NMR CDCl;) &: 1.43 (3H, t, J=7.2Hz), 4.46 (2H, g, J=7.2Hz),
6.88 (1H, s), 7.40-7.45 (1H, m), 7.99-8.06 (1H, m), 8.40-8.43

25 (1H, m).

[0121]

Reference Example 3

ethyl 5-[(4-fluorophenyl)sulfanyl]-1-(2-fluoropyridin-3-yl)-
1H-pyrazole-3-carboxylate
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[0129] Ref erence Exanple 11
1-(2-fluoropyridin-3-yl)-5-[(4-nmet hoxyphenyl)sul fonyl]-1H15

pyr azol e- 3- car bal dehyde According to the nethod of Reference
Exanple. 6 and usnug) ¢
11-(2-fl uoropyrid -3 y1) - 5-[ (4- net hoxyphenyl ) sul fonyl] - 1H 20

pyrazol - 3- )Ftlme H‘é ol instead of {5-[(4-
fl uor ophenyl) suhf y1] 1 (2-fluoropyridin-3-yl)-1H pyrazol - 3- yl | net hanol ,

t he conpo S s nt zed (yield 919% . 1H NMR(CDC13) 5: 3.87 (311, s),
6. 86-6.95 ¢§21 53(4H m, 7.94-8.05 (1H, m, 8.43 (1H, d,
J=5.0Hz), O (111 5[0130] Ref erence Exanple 12 ethyl

1- (2-fluoropyridin-3- y1) 5-[(3- et hyl phenyl ) sul fany1] -
1H pyrazol e- 3- car boxyl ate A solution of ethyl 1-(2-fluor opyri di n-3-y1)-5-

[ (trifl t byl f | 575
3[ gre': IhyI gg;ggﬁe%?éﬁﬁkigﬁyﬁé gﬁﬁiFﬁp?%ﬁﬁggar%%r?’aﬁl&)%%%aﬁ}na) | §1 t ol lTéJZ]e (7.5
m,) was gyf Fcirqifenbkmmdeaynatsagifohyl}séﬂybemy@yﬂenﬂaac—ammmalah@m un{ 0)

(41 ng) and 4, 5- bis(di phenyl phosphi no dlnethylxanthene (52 ng) were
added, &nd 3®Fe™@ xt 47 61 HAEOPEPERBR LRRR ré&%%l nn e P H B FAEREKEs pher e

at 130C, thgemmxhurg W@iuéﬁé”gdmiww§§ mfﬁ&&lﬂﬂy\%é&a‘%‘é@ to room

terrperature EthyI acetate was added and the m xture was filtered through a
basi ¢ sil TedsdelibpadylTtdentirerane) dasatbadiawt (At ed thdeer) reeduded—pressure,

dth due f
hr omat ogP A LCBFDOECRERARE! ot hy T MR PeaT T e 10U TRy Yern apee) o

corrpound as—ldatelreudﬁxyelrbowesl Eutyhekddésérmgs)d [(Th&l}nlﬁeheeewae Exanpke 13
ethyl 1-(2-fluoropyridin-3-y1)-5-[(3- rret hyl phen zhéul fonyl] - zo
1H pyr a2 oli@derc ahhaxgrat atwogphere at n &flevadetet ePLl to

(8 et hy  RRey T ee P oy - %E&lzira;%’fzt% p: b%%?%t T
filtered through a silica gel pad. The organic layer of the
filtrate was washed with saturated brine, dried over anhydrous
sodium sulfate, and concentrated under reduced pressure. The

15 residue was silica gel column chromatography (eluent: hexane-
ethyl acetate=19:1—»2:1) to give the title compound as a crude
yellow o0il (yield 203 mg).

[0122]
Reference Example 4

20 ethyl 5-[(4-fluorophenyl)sulfonyl]-1-(2-fluoropyridin-3-yl)-

1H-pyrazole-3-carboxylate

CO,EL

To a solution of crude ethyl 5-[(4-
25 fluorophenyl)sulfanyl]l-1-(2-fluoropyridin-3-yl)-1H-pyrazole-3-
carboxylate (203 mg) in ethyl acetate (3 mL) was added 3-

chloroperbenzoic acid (596 mg). The mixture was stirred at
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25 in ethyl acetate (7.5 nL) was added 3-chl oroperbenzoic acid (1.59 g).
The m xture was stirred at roomtenperature for 3 hr, treated with

sat urated aqueous sodiumthiosulfate solution, and extracted with ethyl
acet ate. ThemexemperatmsewAshed Wi htyeaterd widthurssttedadgdeegsiesvdi um

hydrogen carbonateisalybien and.satyr asd hrine. driadsover anhvdious

sodlun1suFP C tRder® uce pressure residue was
purified &hl@yes;tlraca gek wabhsn whiloned ogr apyt (el tehtaguexan soeti oy
acetate=9; 1-*2:1) glve the title conmpound as a. colorless 0|I %yleld 384
ny, 2 step@YQF@E&HGQ@f Onat§F§P$F$¥Y¥H§B S%Fqﬂi?ﬁ¢t ripey. ?ﬂ%ﬁ 2 OY5L( 3H,

s), 4. 44, (2Hhyd%oud=8olkEh: sdi1£8té 1Hhnd)corlcdfrattl WiderMredhcdl 7- 48 (1H,

pressure. The residue was purified by basic silica gel column
chromatography (eluent: hexaﬁe—ethyl acetate=9:1—+2:1) to give
the title compound as a colorless o0il (yield 171 mg, 2 step
yield 47%).

10 'H-NMR(CDCls) .&: 1.41 (3H, t, J=7.2Hz), 4.44 (2H, q, J=7.2Hz),
7.10-7.20 (2H, m), 7.40 (1H, ddd, J=7.8, 4.9, 0.9Hz), 7.54-
7.65 (3H, m), 7.93 (1H, ddd, J=9.2, 7.5, 1.9Hz), 8.41 (1H, dt,
J=4.9, 1.5Hz).

[0123]

15 Reference Example 5
{5-[(4-fluorophenyl)sulfonyll-1-(2-fluoropyridin-3-yl)-1H-
pyrazol-3-yl}methanol

Oy

20 A solution of ethyl 5-[(4-fluorophenyl)sulfonyl]-1-(2-
fluoropyridin-3-yl)-1H-pyrazole-3-carboxylate (170 mg) in
tetrahydrofuran (2.5 mL) was cooled to -78°C, and a 1.5 mol/L
solution (1.2 mL) of diisobutylaluminum hydride in toluene was
added dropwise. The reaction mixture was stirred at room

25 temperature for 1 hr, treated with 1 mol/L hydrochloric acid,
and extracted with ethyl acetate. The extract was washed with
water, saturated aqueous sodium hydrogen carbonate solution
and saturated brine, dried over anhydrous sodium sulfate, and
concentrated under reduced pressure to give the title compound

30 as a yellow solid (yield 135 mg, yield 89%).

'H-NMR (CDC13) &: 4.77 (2H, s), 7.05-7.19 (3H, m), 7.32-7.43 (1H,
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10 m, 7.60 (1H, s), 7.92 (1H, ddd, J=9.1, 7.6, 1.9Hz), 8.39 (1H, dt,
J=4.6, 1.5Hz). [0132] Ref erence Exanple 14
{1-(2-fluoropyridin-3-yl)-5-[(3-nethyl phenyl)sul fonyl]-1H 5

pyr azol - 3ny||ﬂet5r2aﬁo|63 (2H, mA,s?)1911|()]:H,ofch,hyI—9 1, 7.6, 1.9Hz),
1-(2- fluo

nethylphe kgnji%l%ﬁk @ aﬁ%l%og %%}%%QV?ate (384 ng) in zo

tetrahydrqﬁumaq (5 m) was cooled to -78C, a 1.5 nol/L solution (2.6 m) of
di i sobutyl al umi num hydride in toluene was added dropw se. The reaction
m xt ur e wWaSIsmenced FgrPiehf at 0C, treated with 1 mol/L hydrochloric acid,

and the, m5Xt[U(r4e—f‘ﬂ@%r%¥3}1§ﬂg§.?gui\féﬁ%f}hi/l W Sopyiergxixagth was washed

with 25 water, satura gueous sodi um rogen carbonate solutlon and
sat ur at ed pymaze,LediSi-ed rbuédehpiigdr ous sodlun1sulfate and concentrat ed
under reduced pregsure to give the title conpound as a colorless oil (yield

320 ny, yleld 9494%4H NVR(CDC13) 8: 2.00 (1H, brs), 2.34 (3H s), 4.77 (2H,
d, 30 J=4.2Hz), 7.A5 (1H, s), 7.28 (1H, s), 7.30-7.45 (4H, m), 7.91 (1H,

ddd J=9. 2;:7 SbP1 9Hz), 8.35 (1H dt, J=4.9, 1.5Hz). [0133] Reference
oropyridin-3-yl)-5-[(3-net hyl phenyl ) sul fonyl] - 1H

BmmﬂelS (2

pyrazol e- hydg.Q 5

[1-(2-Flu 10@; |§t:§ 5 [ (3- et hyl phenyl ) sul f ony1] -

1H pyr azol EO ng) was dissolved in toluene (5 m),

manganese d|0X|de (802 ng) was added, and the m xture was stirred at 90C
for 4 hr. The reaction m xture was allomed to lo cool to roomtenperature,

and filtered thr{(5l=l-qf'(4G$‘D_ub@opHBﬁyi)bﬁlﬁéﬁyy\pslem}eﬁnidﬁi;@drllﬂidﬁBJdeuced
pressure, and the residue was purified by silica gel colum chronato%raphy
(el uenti? ‘é’rYéfaéPﬁyl3‘é(&é{“§FEa90i *éiii)m% wyedifretvad 9 & as a

col orless n&» , HrRathe 266 478 1 S NVRY GRGL3) 25 Za 3 BH sHd Yt@(m]i@t%)re was

stirred at 100°C for 42 hr. The reaction mixture was allowed
to cool to room temperature, and filtered through celite. The
filtrate was concentrated under reduced pressure, and the
15 residue was purified by silica gel column chromatography
(eluent: hexane-ethyl acetate=19:1->3:1) to give the title
compound as a colorless oil (yield 108 mg, yield 80%).
'H-NMR (CDC1l3) &: 7.11-7.21 (2H, m), 7.45 (1H, ddd, J=7.8, 4.9,
0.9Hz), 7.53 (1H, s), 7.55-7.64 (2H, m), 7.98 (1H, ddd, J=9.1,
20 7.6, 1.9Hz), 8.45 (1H, dt, J=4.9, 1.5Hz), 10.00 (1H, s).
[0125]
Reference Example 7
tert-butyl ({5-[(4-fluorophenyl)sulfonyl]-1-(2-fluoropyridin-
3-yl)-1H~-pyrazol-3-yl}lmethyl)methylcarbamate

N
25 O F

42



7.39-7.49(2H, M, 7.53(1H,s), 7.98(1H, 1.9Hz), 8.43(1H,dt,J=4.9, 1.5Hz), 10. 00
yield 83%. 7.32-7.39 ddd,J=9.1, (1H,s). (2H, 7.6, m, [0134] Reference
Exanple 16 20 tert-butyl ({1-(2-fluoropyridin-3-yl)-5-](3-
nethylphenyl)suﬁkoaysplmHipyrafob B{¥+ et hypheret Ihd wardyaidt-€ - (o a

solution g ro yr

nethylpheﬁ&i PWE B 2§0Pé %23%% g]%ﬁéh&ﬁg?%ﬁﬁfrﬁbog FetRanol (4
m) were aﬂﬁﬂﬁnﬁﬂihml@mvonewalahhealﬁ@tﬁﬁﬂammbnlumu&nmﬂﬁmuh m@@nﬁglum

sul fate (139}ggaiand trlethylan1ne ng). After stirring for hr at room
t enper at urdhSB@USTBERSRTHRY éléééenﬁ§6WH§ &Eﬁédﬂﬁﬁﬁé¥y¥§ﬂéq@odﬁ4n@génd t he

m Xt ur e ;WageSll 19164 13h of 28 BeHRELAt o8| Ofmde Mruldle NN

borohydride (14 mg) was added under ice-cooling. The solvent
was evaporated under reduced pressure, and to the residue were
added water and ethyl acetate, and then di-tert-butyl
bicarbonate (101 mg). The reaction mixture was separated
10 between the organic layer and the aqueous layer, and the
separated aqueous layer was extracted again with ethyl acetate.
The extract was washed with saturated brine, dried over
anhydrous sodium sulfate, and concentrated under reduced
pressure. The residue was purified by silica gel column
15 chromatography (eluent: hexane-ethyl acetate=9%:1->2:1) to give
the title compound as a colorless oil (yield 132 mg, yield
93%) .
'H-NMR (CDC1l3) &: 1.49 (9H, s), 2.89 (3H, brs), 4.45 (2H, brs),
7.03 (1H, brs), 7.08-7.18 (2H, m), 7.37 (1H, dd, J=7.4, 5.2Hz),
20 7.50-7.63 (2H, m), 7.85-7.97 (1H, m), 8.31-8.40 (1H, m).
[0126]
Reference Example 8
ethyl 1-(2-fluoropyridin-3-yl)-5-[ (4-methoxyphenyl)sulfanyl]-

1H-pyrazole~3~carboxylate
CO,Et

N
S
LA “O
25 OMe

A solution of ethyl 1-(2-fluoropyridin-3-yl)-5-
{[(trifluoromethyl)sulfonyl]oxy}-1H-pyrazole-3-carboxylate
(351 mg), 4-methoxybenzenethiol (141 mg) and sodium carbonate
30 (146 mg) in toluene (5 mL) was sufficiently deaerated,
tris(dibenzylideneacetone)dipalladium(0) (17 mg) and 4, 5-
bis(diphenylphosphino) -9, 9~dimethylxanthene (21 mg) were added,
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5 was evaporated under reduced pressure. To the residue were added water
and ethyl acetate, and then di-tert-butyl bicarbonate (251 ng). The
reaction m xture was separated between the organic |ayer and the aqueous

| ayer, andntihehseparated wgsetusthayeicammsmatext.r abheédragai argen h et hyl
acetate. /0 The extract was washed with saturated brige, éied ovg{

anhydr ous 24B8PRREER| Bht 10%nd tWdEh @dftECed2GnaEF TFEAUERE ﬁ ¥%urdd The
resi due wasipyelf £8dchy1basi sosh ! { &Roded t @ UNRtER 0FBEBGE APIYs (eddiant :
hexane-et hyl acetate=9:1-*2:1) to give the title conpound as a col orless
oi | (yiel andoehpymistere ywasgoidtensd NWNRQL P S5:litaqgedopads) The 34 (3H,

Y b7 o7 LHRT ef5aSa e PRt eats ol Ml Phueh S lpthep by

Exanpl e 1drgéeHybver anhydrous sodium sulfate, and concentrated under

5-[(3-bronmophenyl ) sul fany1]-1-(2-fl.upropyridi n-3-y1l): 1Hpyr azol e- 3- car boxyl a
te CORE1 TSSKCEH F?Bﬁu5¥’et rfis(léfuﬁ J&Foﬁ%‘ilgilééspylgﬂ}ca §e?
{L(trifluoreuphhyh)spbin ¥£§>H Y) e EERY! a7t 13- 0RHALR L8611 )
3-bronnbenzenethio% (5678ng gnéesodiunlcarbonate}?424.ng) in toluene (10
nL) was siiff géventhy Géhéeatedrourd sigliberAs dedatetodre) di pal | adi un( 0)
(92 ng)oag%lﬁqg- 30 bi s(di phenyl phosphi no) -9, 9-di net hyl xant hene (116 ny)
vere adde , and the m xture was further deaerated. Under an argon
at nospher ®Reder&h@€, Ekhmpiteabti on m xture was stirred for 16 hr, and al |l owed
to cool to _rogmte ature. FEthyl_acetate was ded and the mixture was
71 Lared G Stgh-d 2B EePErePF ot Ber par > Thid 799 I B Y 1 SHeEnr Vi
under redqge%yQ@Q%QQLgrca@goﬁyyggeresidue was purified by silica gel colum
chr omat ogr aphy (e § t: hexane-ethyl acetate=9:1-4.2:1) to give the title
conpound as a cru Sé}ellowoil (yield 869 ng). [0136] Reference Exanple 18
/o ethyl N=
5-[(3-bron§ hemyl¥sul fonyl] - 1- (2-f 1 uoropyri di n- 3-y1) - 1Hpyr azol e- 3- car boxyl a
»!

te N
o¢§\©\
e) CMe

According to the method of Reference Example 4 and using

15

crude ethyl 1-(2-fluoropyridin-3-yl)-5-[(4-
methoxyphenyl)sulfanyl]-1H-pyrazole~-3-carboxylate instead of
crude ethyl 5-[(4-fluorophenyl)sulfanyl]-1-(2-fluoropyridin-3-
20 yl)-1H-pyrazole-3-carboxylate, the compound was synthesized (2
step yield 46%).
H-NMR (CDC13) &: 1.41 (3H, t, J=6.9Hz), 3.87 (3H, s), 4.44 (2H,
q, J=7.3Hz), 6.85-6.95 (2H, m), 7.38 (1H, dd, J=7.6, 4.8Hz),
7.44-7.51 (2H, m), 7.53 (1H, s), 7.86-8.00 (1H, m),
25 8.39(1H,d,J=5.0Hz).
[0128]
Reference Example 10
{1-(2-fluoropyridin-3-yl) ~5-[ (4-methoxyphenyl)sulfonyl]-1H-
pyrazol-3-yl}lmethanol
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CO2E1 To a solution of crude ethyl 5-[(3-bronophenyl)sulfanyl]- 15
1-(2-fluoropyridin-3-yl)-1H pyrazol e- 3-carboxyl ate (869 ng) in ethyl
acetate (10 nlL) was dded 3-chl oroperbenzoic acid (2.73 g). The m xture was

stirred at roomt rature for 3 hr, treated with saturated aqueous sodi um
t hi osul f ate. sol and extracted mnth ethyl acetate. The extract was
washed wit 20 sat ur at ed aqueous sodi um hydrogen carbonate sol ution
and satur "dried over anhydrous sodi um sul fate and concentrat ed
under redu ed p The residue was purified by basic silica gel colum

chr omat ogr ap#y (&Duea NeMene- et hyl acetate=19:1-+4:1) to give the title
conpound as a 25 colorless oil (yield 410 ng, 2 steps yield 45%.

1H NVR(CDC13) 5: 1.41 (3H, t, J=7.2Hz), 4.45 (2H, g, J=6.9Hz), 7.31-7. 46
(2H, m, 7.49-7SortHngnfo7LB6 method,dﬁlRé’ﬂzJ)ende 63{abblle 5s)and/ uking

(1H, da, J%ﬁﬁ%l 1—(2—fluoropyridin-3~yl)—5—[(4~methoxyphenyl)sulfonyl]—
5 1H-pyrazole-3-carboxylate instead of ethyl 5-[(4-
fluorophenyl)sulfonyl]-1-(2-fluoropyridin-3-yl)-1H-pyrazole-3-
carboxylate, the compound was synthesized (yield 97%).
'H-NMR (CDC13) &: 1.97-2.05 (1H, m), 3.86 (3H, s), 4.76 (2H, d,
J=5.8Hz), 6.84-6.92 (2H, m), 7.08 (1lH, s), 7.36 (1H, ddd,
10 J3=7.7, 5.0, 1.1Hz), 7.43-7.50 (2H, m), 7.91 (1H, ddd, J=9.2,
7.6, 1.9Hz), 8.35 (1H, dt, J=4.8, 1l.4Hz).
[0129] |
Reference Example 11
1-(2-fluoropyridin-3-yl)-5-[ (4-methoxyphenyl) sulfonyl]-1H-
15_pyrazole—B—carbaldehyde

&
H

W™ '
5;3 /
N
28
\ =%
/ %‘Qom

According to the method of Reference Example 6 and using
{1-(2-fluoropyridin-3-yl)-5-[ (4-methoxyphenyl)sulfonyl]-~1H-

20 pyrazol-3-yl}imethanol instead of {5-[ (4-
fluorophenyl)sulfonyl]-1-(2-fluoropyridin-3-yl)-1H-pyrazol-3-
yllmethanol, the compound was synthesized (yield 91%).
'H-NMR (CDC13) &: 3.87 (3H, s), 6.86-6.95 (2H, m), 7.39-7.53 (4H,
m), 7.94-8.05 (1H, m), 8.43 (1H, d, J=5.0Hz), 9.99 (1H, s).

25 [0130]
Reference Example 12
ethyl 1-(2-fluoropyridin-3-yl)-5-[(3-methylphenyl)sulfanyl]-
1H-pyrazole-3-carboxylate
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1.0Hz), 7.90 (1H, ddd, J=9.1, 7.6, 1.9Hz), 8.43 (1H, dt, J=4.7, 1.6Hz).
30 [0137] Reference Exanple 19
(5-[ (3-bronmophenyl )sul fonyl]-1-(2-fluoropyridin-3-yl)-1Hpyrazol - 3-yl } net han

ol OH A sol giy.gm of ethyl 5-[(3-bronophenyl)sulfonyl]-1-(2-
fl uoropyridin-3- fH—pyrazoIe-S-carboxyIate (467 ng) in tetrahydrofuran
(5 nm) was gcool -78C, and a 1.5 nol/L solution (2.7 m) of

di i sobut yl akum

ydrldq?bn t ol uene was added dropw se. The reaction

m xt ure rre 2 /o hr, treated with 1 nmol/L hydrochloric
acid, and cte&_ et hyl acetate The extract was washed with water,
saturat ed ous sodi nydr ogen carbonate solution and saturated brine,

dri ed over anhydrous sodium sul fate, and concentrated under reduced
pressure to give the title conpound as a yellow oil 15 (yield 371 ng yield

(g?{? m 1'; gl(l\)/(Rg_ %g glan( <:|5|f_| bEﬁgzl 41 7Z£ ng'uorrc?Bled" (—]3Hyl%) 5 7.29-7.43

{[(trlfluoromethyl)sulfonyl]oxy}—1H—pyrazole—3—carboxylate
5 (575 mg), 3-methylbenzenethiol (224 mg) and sodium carbonate
(238 mg) in toluene (7.5 mL) was sufficiently deaerated,
tris(dibenzylideneacetone)dipalladium(0) (41 mg) and 4,5-
bis(diphenylphosphino) -9, 9-dimethylxanthene (52 mg) were added,
and the mixture was further deaerated. Under an argon
10 atmosphere at 130°C, the mixture was stirred for 28 hr and
allowed to cool to room temperature. Ethyl acetate was added
and the mixture was filtered through a basic silica gel pad.
The filtrate was concentrated under reduced pressure, and the
obtained residue was purified by silica gel column
15 chromatography (eluent: hexane-ethyl acetate=9%:1-2:1) to give
the title compound as a crude yellow oil (yield 334 mg).
[0131]
Reference Example 13
ethyl 1-(2-fluoropyridin-3-yl)-5-[(3-methylphenyl)sulfonyl]-
20 l1H-pyrazole-3-carboxylate
CO,E
FooNT
N Me

=
N

To a solution of crude ethyl 1-(2-fluoropyridin-3-yl)-5-
[ (3-methylphenyl)sulfanyl]-1H-pyrazole-3-carboxylate (334 mg)
25 in ethyl acetate (7.5 mL) was added 3-chloroperbenzoic acid
(1.59 g). The mixture was stirred at room temperature for 3 hr,

treated with saturated aqueous sodium thiosulfate solution,
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1. 0Hz), 7.

1. 9Hz) |

10

15

20

25

30

60(1H, t, J=1.9Hz), 7.69-7.79(1H,n), 7.88(1H, ddd,J=9.1, 7.8,
8.39(1H, dt,J=4.7,1.6Hz). zo [0138] »

and extracted with ethyl acetate. The extract was washed with
water, saturated aqueous sodium hydrogen carbonate solution
and saturated brine, dried over anhydrous sodium sulfate, and
concentrated under reduced pressure. The residue was purified
by silica gel column chromatography (eluent: hexane-ethyl
acetate=9:1-3>2:1) to give the title compound as a colorless oil
(yield 384 mg, 2 steps yield 62%).
'H-NMR (CDC1s) &: 1.41 (3H, t, J=7.2Hz), 2.35 (3H, s), 4.44 (2H,
q, J=6.9Hz), 7.29 (1H, s), 7.32-7.41 (3H, m), 7.41-7.48 (1H,
m), 7.60 (1H, s), 7.92 (1H, ddd, J=8.1, 7.6, 1.9Hz), 8.39 (1H,
dt, J=4.6, 1.5Hz).
[0132]
Reference Example 14
{1-(2-fluoropyridin-3-yl)-5-[ (3-methylphenyl)sulfonyl]-1H-
pyrazol-3-yl}lmethanol
O
Fo N7
Ny Me

N
28
A 0%}
4 t)ﬁﬂ(:::i

A solution of ethyl 1-(2-fluoropyridin-3-yl)-5-[(3-
methylphenyl)sulfonyl]-1H-pyrazole-3—-carboxylate (384 mg) in
tetrahydrofuran (5 mL) was cooled to -78°C, a 1.5 mol/L
solution (2.6 mL) of diisobutylaluminum hydride in toluene was
added dropwise. The reaction mixture was stirred for 1 hr at
0°C, treated with 1 mol/L hydrochloric acid, and the mixture
was extracted with ethyl acetate. The extract was washed with
water, saturated aqueous sodium hydrogen carbonate solution
and saturated brine, dried over anhydrous sodium sulfate, and
concentrated under reduced pressure to give the title compound
as a colorless oil (yield 320 mg, yield 94%)

'H-NMR (CDC1s) &: 2.00 (1H, brs), 2.34 (3H, s), 4.77 (2H, d,
J=4.2Hz), 7.15 (1H, s), 7.28 (1H, s), 7.30-7.45 (4H, m), 7.91
(14, ddd, J=9.2, 7.5, 1.9Hz), 8.35 (1H, dt, J=4.9, 1.5Hz).
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Ref erence Exanple 20

5-[ (3- bronophenyl ) sul fonyl]-1-(2-fluoropyridin-3-yl)-111pyrazol e- 3-car bal de
- hyde 25 {5-[(3-Bronophenyl)sul fonyl]-1-(2-fluoropyridin-3-yl)-1H
pyrazol - 3{phBset hanol (371 ng) was dissolved in toluene (5 m), manganese
di oxi de (626 ) was added and the m xture was stirred at 90C for 5 hr. The
reaction ﬁ?ﬁ?ggécﬁagxémP%ﬁe Pto cool to roomtenperature, and filtered
t hr ough CqubeflEeﬁogyiiaiﬁaé WAs5 co ﬂﬁyrﬁiéﬁWQQ%uﬂ&@ﬁ§@¢—QHGSSUre, and
t he residue was puri |ca gel col umm chromat ogr ap (el uent:
hexane- etnyraa@éﬁaﬁeeagbild@hldeto give the title conpound as a colorl ess
solid (yield 280¢wy, E%leld 7699 . 1H NVR(CDCl13) 5. 7.32-7.42 (1H, m,
7.42-7.49 (1H, m, 3 (1H, 10 dt, J=7.9, 1.3Hz), 7.57-7.63 (2H, m, 7.78
(1H, dg, J=7.9, 1. 7.96 (1H, ddd, J=9.1, 7.6, 2.1Hz), 8.47 (1H dt,
J=4.9, 1.5k7), 1 (1H,$). [0139] Reference Exanple 21 15 tert-butyl

({5-[(3-bro sulfo &]-1-(2-f|uoropyridin-3-

yl)-1H py “3-yilne net hyl carbanate N, Boc To a sol ution of

5- [ (3- br ompphghyh§u { 1] 1-(2- 20

fl uoropyri di -3-y »n-1 azol e- 3- car bal dehYyde (270 ng) in nmethanol (3.5

1)1 20920 TSI SPTRRLUBENL 014, (49, TR s eSS su t
t enper at ung-pyedizoi-3-yl}methanol (320 mg) was dissolved in toluene (5
mL), manganese dioxide (802 mg) was added, and the mixture was
stirred at 90°C for 4 hr. The reaction mixture was allowed to
10 cool to room temperature, and filtered through celite. The
filtrate was concentrated under reduced pressure, and the
residue was purified by silica gel column chromatography
(eluent: hexane-ethyl acetate=9:1-2:1) to give the title
compound as a colorless oil (yield 266 mg, yield 83%).
15 ‘H-NMR(CDCl;) &: 2.35 (3H, s), 7.30 (1H, s), 7.32-7.39 (2H, m),
7.39-7.49 (2H, m), 7.53 (1H, s), 7.98 (1H, ddd, J=9.1, 7.6,
1.9Hz), 8.43 (1H, dt, J=4.9, 1.5Hz), 10.00 (1H, s).
[0134]
Reference Example 16
20 tert-butyl ({1-(2-fluoropyridin-3-yl)-5-[(3-
methylphenyl) sulfonyl]-1H-pyrazol-3-yllmethyl)methylcarbamate

To a solution of 1-(2-fluoropyridin-3-yl)-5-[(3-
25 methylphenyl)sulfonyl]~1H-pyrazole-3-carbaldehyde (265 mg) in

methanol (4 mL) were added methylammonium chloride (57 mg),
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bor ohydride (37 ng) was added under ice-cooling, and the 25 m xture was
further stirred at roomtenperature for 1 hr. The sol vent was evapor at ed
-~ under reduced pressure. To the residue were added water and ethyl acetate,
and t hen dnhydrbubutmgbnbistambenafeté2153ayghg) Taedr eate¢thpnlanicer €8 wasg) -
separated_i_nto organic | ayer._ and aqueous |ayer, and the separated aqueous
30 | ayer M%%NFEEF&H%@%@?@E I‘F‘a%tlfﬁﬁmaeé%ﬁf@tufﬁé 8P was washed
with satupat-edyBring, (96iRE) oves Adpdnautse s adid+Bosalihat andagdeconcentrated

under reduced pressure. The residue was purified by silica gel colum
chr omat oglaphiireeraenstineednet o terretatadayrel for: 1) hie ¢ ThEVERE | e

N I e T R T T A MR T O AT

(2H, m), ZdBed(iHfred, add8ebhz)  adetsBed 1Hnd thirl ddHLprt7batyllH, dg, J=8. 2,

?b?%% : R;bg?c@%éghgggﬁ%ggfg@g{ eziﬁ%%ﬂ%c orSmorhrbh Wil sd5drdred  OH) - /0

({5-[ (3-cyarqpbanyh}rsukionyd] tdyd2-dhdoir@pdlidirs3-layer, and the
y1l) - 1H pyrazol - 3-y1) net hyl ) net hyl car bamate 15 A sol ution of

tert - but yseppsated- BARBBReAFYFEUNRENgEETacted again with ethyl acetate.
2-f1 i din-3-y1) - |- 3 - 315 d
Sinc ofanide CroTane) M R e R B e e P eeni 1y

or mam de

deaer at ed anB@dtretisakbdf tmi phehyt ohosphi o) el t mdiagr@)derl 38dmgedwas added,
and the m xture was urther.éjeaerat ed. i@ﬁt er st}prri.ng u?der an ar(ggn
at nospher BEEESHESC Hre Z Fiit Th&de 250t &% PYuPeShés Sat F5hed®t o°Co8T™ t o

room t enp%h%%ﬂl'é%ogﬁéhﬁd (Wb Bnpat oL Anel satr aRd id-n8,1-gpi ef eyegive
anhydrous sodi um sulfate, and 25 concentrat'ed under. reduced pressure. The

resi due wadepliitieeGoBpoundi 2a YeForRrieEs rbnaticgitapity Merugield

hexane-lgt ggl%)qcet ate=9:1-42:1) to give the title conpound as a yell ow oil
(yield 247 mg, yield 87% . 1H NMR(CDC13) 5: 1.50 (9H, s), 2.91 (3H, brs),
4.47 (2H, '"BrSYR (GOCT5)13:( 1HA%NSOH, B)422(3H, (3d, I=7.3,9%. OHE,) bre)57-7. 67

(112HZ;T) 27480 5uB3pLEN M oa 7 (87 &09) (Fhod0y & 454 ) 9% 61298,
(1H, m), 8.34 (1H, dt, J=3.3, 1.6Hz).
[0135]
20 Reference Example 17
ethyl 5-[(3-bromophenyl)sulfanyl]-1-(2-fluoropyridin-3-yl)-1H-

pyrazole-3-carboxylate

COEt
FooNT
N-f Br
\
b/
25 A solution of ethyl 1-(2-fluoropyridin-3-yl)-5-

{[(trifluoromethyl)sulfonyl]oxy}-1H-pyrazole-3-carboxylate
(767 mg), 3-bromobenzenethiol (567 mg) and sodium carbonate
(424 mg) in toluene (10 mL) was sufficiently deaerated,
tris(dibenzylideneacetone)dipalladium(0) (92 mg) and 4, 5-
30 bis(diphenylphosphino)-9, 9-dimethylxanthene (116 mg) were

added, and the mixture was further deaerated. Under an argon
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[0141] Exanple 1 5

1-15-[ (4-fluorophenyl)sul fonyl]-1-(2-fluoropyridin-3-yl)-1Hpyrazol-3-yl}-N
met hyl met hanam ne hydrochl oride NH HCl tert-Butyl

({5-[ (4-f bitovephenyl asul 10g,l]tle (Z2actlon mixture was stirred for 16 hr,

fl idin-3-y1)-1 | - 3-yl | net hyl t hyl te (132
(i S50l o PR BLAYFEHoED M EtT o as o TR, (ERT] SERGASE o o
hydrogen ghlded dadethyl magetaé ewsd! 11 @rdB tHnousds aaddedc AfitetasgeLri ng

at roomtenperature for 2 hr, the reaction m xture was concentrated under
reduced pPéSsurthe /5 HhihdaeSarenidstede vpseal Frdeacd rbre s it sednd

sol vent .0 t n t : L he, i tl.e
col orl egsftgr%yls}tégﬁgu?y?ae dg%%l%&ﬁ??gl%ﬂ%l%’%/egérrlel%ﬁlr%nhpg?%@%%%eg% ICliy
1H NVR( DVge1denk: Beklné3tkbhg) , ade2bcd2H 1-9p:17.4d-dibd (R&, t20ler), 7.52

1H, , 1.56-7.70 (3H, 8.1 1H, . ddd,. 1=9. 7.8, 1.9Hz), 8.51 (1H
G 32 o EomdiafiniOah 5 cfhae S b S 1 S ik B3 1) (

1-{1-(2-flgarepyri di n-3-y1l)-5-[ (4- met hoxyphenyl ) sul fony1] - 1H25
pyrazol - 3-yl | - N-net hyl met hanam ne hydrochl oride NH HCI Owe Usi ng
a net hod SeHerePCcLolERBPLSf l1Ref erence Exanple 7, 1-

(2-f1 ugpopyfidi @-ffleﬁzglxa&}tgééﬂﬁ hoxyphemy Jsulfany LRy taaakes, 3, capbal deh

yde was subj ected to reductive. am nation,” and the conpound was Synthesi zed
usi ng 4 nplyrbzhkydrdgearbohybaide- et hyl acetate solution, nelting point
222-225C. COLEt

2

N
F
Q:§> Br
e
N =8
7 74

To a solution of crude ethyl 5-[(3-bromophenyl)sulfanyl]-

15 1-(2-fluoropyridin-3-yl)-1H-pyrazole-3-carboxylate (869 mg) in
ethyl acetate (10 mL) was added 3-chloroperbenzoic acid (2.73
g). The mixture was stirred at room temperature for 3 hr,
treated with saturated aqueous sodium thiosulfate solution,
and extracted with ethyl acetate. The extract was washed with

20 water, saturated aqueous sodium hydrogen carbonate solution
and saturated brine, dried over anhydrous sodium sulfate and
concentrated under reduced pressure. The residue was purified
by basic silica gel column chromatography (eluent: hexane-
ethyl acetate=19:1—>4:1) to give the title compound as a

25 colorless oil (yield 410 mg, 2 steps yield 45%).
'H-NMR(CDC1ls) &: 1.41 (3H, t, J=7.2Hz), 4.45 (2H, g, J=6.9Hz),
7.31-7.46 (2H, m), 7.49-7.55 (l1H, m), 7.60 (1H, t, J=1.7Hz),
7.63 (1H, s), 7.77 (1H, dg, J=8.0, 1.0Hz), 7.90 (1H, ddd,
J=9.1, 7.6, 1.9Hz), 8.43 (1H, dt, J=4.7, 1l.6Hz).

30 [0137]

Reference Example 19
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1H NMVR(DVBO- d0 6: 2.58(3H,s),3.85 (3H, s),4.23(21-i, s), 7.06-7.15(2H, m,
7.41-7.52 (3H, ), 7.60 (1H dd, J=7.7, 5.0Hz),8.07(1H ddd, J=9.6, 7.7,

1. 9Hz),

10

15

20

25

8.44-8.58 (1H,

{5-[ (3-bromophenyl) sulfonyl]-1-(2-fluoropyridin-3-yl)-1H-
pyrazol—3—yl}methanol
’ OH

A solution of ethyl 5-[(3—bromophenyl)éulfonyl]—1—(2—
fluoropyridin-3-yl)-1H-pyrazole-3-carboxylate (467 mg) in
tetrahydrofuran (5 mL) was cooled to -78°C, and a 1.5 mol/L
solution (2.7 mL) of diisobutylaluminum hydride in toluene was
added dropwise. The reaction mixture was stirred at 0°C for 2
hr, treated with 1 mol/L hydrochloric acid, and extracted with
ethyl acetate. The extract was washed with water, saturated
aqueous sodium hydrogen carbonate solution and saturated brine,
dried over anhydrous sodium sulfate, and concentrated under
reduced pressure to give the title compound as a yellow oil
(yield 371 mg, yield 88%).

'H-NMR (CDC1l3) &: 2.19 (1H, brs), 4.77 (2H, brs), 7.19 (1H, s),
7.29-7.43 (2H, m), 7.50 (1H, dg, J=8.0, 1.0Hz), 7.60 (1H, t,
J=1.9Hz), 7.69-7.79 (l1H, m), 7.88 (1H, ddd, J=9.1, 7.6, 1.SHz),
8.39 (1H, dt, J=4.7, 1.6Hz).

[0138]

Reference Example 20

5-[(3-bromophenyl) sulfonyl]-1-(2-fluoropyridin-3-yl)-1H-
pyrazole-3-carbaldehyde

{5-[ (3-Bromophenyl) sulfonyl]l-1-(2-fluoropyridin-3-yl)-1H-
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m, 9.27 (2H, brs). /o [0143] Exanple 3
1-[1-(2-fluoropyridin-3-yl)-5-[(3-net hyl phenyl)sul fonyl] - 1Hpyrazol - 3-y1}-N
met hyl met hanam ne hydrochl oride 15 tert-Butyl

([ 1- (2-f | pgrappli-Gi-gi3mgthabo]l (8371 mg) was dissolved in toluene (5 mL),

met hyl phe
di ssol ved
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[0139]

Reference Example 21

15

tert-butyl

({5-[ (3-bromophenyl)sulfonyl]-1-

yl)-1H-pyrazol-3-yl}methyl)methylcarbamate

20

methanol

anhydrous magnesium sulfate

fluoropyridin-3-yl)

/

Boc

To a solution of 5-[(3-bromophenyl)sulfonyl]-1-

After stirring for 3 hr at room temperature, sodium

borohydride

25

solvent was evaporated under reduced pressure.

(37 mg)

-1H-pyrazole-3-carbaldehyde (270 mg)

and triethylamine

(2-

in

was added under ice-cooling, and the

mixture was further stirred at room temperature for 1 hr.

(2-fluoropyridin-3-

(3.5 mL) were added methylammonium chloride (49 mg),

(119 mg) (73 mg) .

The

To the residue

30 layer was extracted again with ethyl acetate.

were added water and ethyl acetate, and then di-tert-butyl

bicarbonate (215 mg). The reaction mixture was separated into
organic layer and aqueous layer, and the separated aqueous

The extract was
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10 the reaction m xture was concentrated under reduced pressure, and the
residue was recrystallized froma m xed sol vent of ethanol and water to
give the title conmpound as colorless crystals(yield 184 ng,yield 86%.
mel ting poﬂamheZBWiZhO@atuihlthlﬂ/R@f)hﬁ@ dyi6d 206 FHnhlydgouss spelium

(ZT ?L&; %%%}' égg %ggn%ht§ geg dé%k¥égdceé%%£é§g%r 1H’TH% gégﬁé&g’t’
was purlfled by silica gel column chromatography (eluent:
hexane-ethyl acetate=9:1-2:1) to give the title compound as a

5 colorless oil (yield 315 mg, yield 91%).
H-NMR (CDCl3) &: 1.49 (9H, s), 2.90 (3H, brs), 4.46 (2H, brs),
7.08 (1H, brs), 7.30-7.43 (2H, m), 7.50 (1H, 4, J=8.0Hz), 7.58
(1H, t, J=1.9Hz), 7.74 (1H, dg, J=8.2, 0.8Hz), 7.89 (1H, ddd,
J=9.2, 7.5, 1.9Hz), 8.38 (1H, dt, J=4.9, 1.5Hz).
10 [0140]
 Reference Example 22
“tert-butyl ({5-[ (3-cyanophenyl) sulfonyl]-1-(2-fluoropyridin-3-
yl)-1H-pyrazol-3-yllmethyl)methylcarbamate

15
A solution of tert-butyl ({5-[(3-bromophenyl)sulfonyl]-1-
(2-fluoropyridin-3-yl)-1H-pyrazol-3-yllmethyl)methylcarbamate
(315 mg) and zinc cyanide (107 mg) in dimethylformamide (3 mL)
was sufficiently deaerated,

20 tetrakis (triphenylphosphine)palladium(0) (138 mg) was added,
and the mixture was further deaerated. After stirring under an
argon atmosphere at 110°C for 2 hr, the reaction mixture was
allowed to cool to room temperature, washed with water and
saturated brine, dried over anhydrous sodium sulfate, and

25 concentrated under reduced pressure. The residue was purified
by silica gel column chromatography (eluent: hexane-ethyl
acetate=9:1-52:1) to give-the title compound as a yellow oil
(yield 247 mg, yield 87%).

'H-NMR (CDC13) ®: 1.50 (9H, s), 2.91 (3H, brs), 4.47 (2H, brs),

3 7.13 (1H, brs), 7.42 (1H, dd, J=7.9, 4.9Hz), 7.57-7.67 (1lH, m),

53



2.1Hz),8.28(1H, dt, J=7.6, 1.3Hz), 8.47-8.58 (1H, nm), 9.25 (2H, brs).

[ 0145] Experinmental Exanple 1 zo Proton potassiunt adenosi ne triphosphatase
(H4-,W-ATPase) inhibitory activity test According to the nethod of
Val | mar k &t-78F7 .BBi d2Hi mn) Bi 9ph§s8 . et &9H,728,, I {11983),] dta Wér-8sona
fraction gf %a§tric mucosa was prepared fromthe stomach of swi ne. First,
25 the st n& f’Wwas renoved, washed with tap water, and immersed in 3 nol/L
sodi um chl[gnizde, and the surface of the nucosa was wi ped with a paper
towel. The gastric nucosa was renoved, mnced, and honogenized in a 0.25
nol / L sucE&#sBP46l dtion (pH 6.8) containing 1 nmmol /L EDTA and 10 mmol /L
tris-hydrachlzorig_ I { [ | neqpld ; _abtaiyned_
honogengtg 353[(geﬁgﬁ??ﬁgggﬁg?93@?%%%§8p?%5!30 m%¥€§%§%ﬁ¥? gugggnggant was
centri f ugegrazole0;-g00xy-neth9lmathandthngriecipearaicr igees suspended in 0. 25
mol /L sucrose sol utiopn, the suspension was superinposed on a 0.25 nol/L
sucrose solution conNgining 7.5% 5 Ficoll, and centrifuged at 100, 000xg for
5 hr. The fractio cgﬁﬁaining the interface between the both |ayers was
recovered,fand dMefwritugally washed with 0.25 nol/L sucrose sol ution.

[ 0146] & T#e obtained mcrosomal fraction was used as proton, 10
pot assi u Si trjphosphat ase preparations. [0147] To 50 mol /L
HEPES- Tri sy buf q?2§~ {mo / L magnesi um chl oride, 10 mmol /L potassi um

chl ori de, # b va cin, pH=6.5, 40 nL) containing 2.5 ng/nL enzyne
preparation based on /. protein concentration was added a test
conpound (5 nL) dissolved in 10% di net hyl sul foxi de solution, and the

m xture was i ncgbateduaty13{Cs5F 04301 ud fopiferdy el Y foradendsi (2e- tri phosphat e
tris salt solution (50 mml/L HEPES-trjis_buffer (5 mol/L nmagnesi um
chl ori dé, f3HoEoBY rigipry-Was—aHordreeCtaryt WW@W%@&%@H@&.@ The
enzyne reagibopagaRer QLARdeat iR 7S hPl 20t andulhen A RERNLE green
solution (a m xture of 0.12% nmal achite green sulfate (2.5 nol/L) solution,
7. 5% amoriilumlnel pbdatiemahdL1hviTogen colarideretthivl gfcat@re s utisn

(3 mL) was added. After stirring at room temperature for 2 hr,

the reaction mixture was concentrated under reduced pressure,
15 and the residue was recrystallized from a mixed solvent of

ethanol and ethyl acetate to give the title compound as

colorless crystals (yield 83 mg, yield 73%). melting point

211-214°C.

'H-NMR (DMSO-dg) &: 2.59 (3H, s), 4.25 (2H, s), 7.41-7.51 (2H,
20 m), 7.52 (1H, s), 7.56-7.70 (3H, m), 8.11 (1H, ddd, J=9.5, 7.8,

1.9Hz), 8.51 (1H, dt, J=4.9, 1.5Hz), 9.24 (2H, brs).

[0142]

Example 2

1-{1-(2-fluoropyridin-3-yl)-5-[ (4-methoxyphenyl)sulfonyl]-1H-

25 pyrazol-3-yl}-N-methylmethanamine hydrochloride

f
NH

HCI
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m.) was added to stop the reaction. The reaction m xture was 25 stood at
roomtenperature for 15 mn, and the resulting reaction product of

i norgani ¢ phosphorus and nmal achite green was neasured by colorinetric
quantificati on Heiagwavedengd hsofii B0 timtHat addiReiferenckebaanphe of 1-

i norgani ¢ ph horic agid in _a reactjon. solution free.of assiumchloride
was al so é%‘%@ggﬁPear% l?ﬁ%—%ghéghg%%EW?igﬁa¢Fﬁ@y}aﬁ é%ﬁagaixiﬁacted from
that in tBerazesengecotbpDEaBGHS ML Ak dast sthaieedued ipeokfination,

pot assi um adenosi ne tri phosphatase activity was neasured. The inhibitory

rate (% Wa§ 8BEeFRTREENEWASt FienEeesigad Nk HMAé SYREPERRand t hat  at
each concentrati,on h 3 . nd 0%. . nhi bEt o5 yco
concent?afﬁ%ﬁ§}9%58§L¥% %?%?%%? g%%@%@%#unpggggggiﬁ%&ggi%%%s%%gfase was

det er ni nedd-N¥ie (PM3OHdsS are2shéwi3Hn Fabl 2.5 [31483) Bxpst3 nghitals)Exanpl e 2

The pKa val C ul at ed. usj e ysche C Ver.. 1Q) -of, Advanced
Cheni strygbﬁgéﬁg%%ﬁ'lﬁif ?n%i‘pgs%? NEENS I n(H‘Pfeibl%g’lg—FO 29]

Experi mentalgkxanpl.e73 (19, AdBigontend, test, 1.9Hz)Hursanidhenagoqehl, ukar |iver
carcinoma cell line Hep& (ATCC No. HB-8065) was mai ntai ned and subcul tured
at 596CIQ?-@?C(?HIabEﬁVbecco's nodi fi ed Eagl e nedi um (DVEM | nvitrogen)
nediunhgogbghghng 10% fetal bovine serum (FBS; TRACE 15 SCIENTIFIC LTD.), 1
mmol / L sodi um pyruvate (Invitrogen), 2 mmol/L L-glutam ne (Invitrogen), 50
| U nL peniExiahpile @l nvitrogen), 50 pg/nL streptonmycin (Invitrogen). Test

r eagent S prepared to 10. Lt h nd diluted w.th M, redi,um
containiﬁg_daga)ﬁéé?ofoﬁﬁﬁFa%%E%HYhﬁﬁg%iié%&%ék%}a%ﬁﬂﬁﬁgﬁE;Qggy&Hﬁggnine, 50
I-U L peniggiralzion - 3591 pgliahe Shiy Bpé ORdCami i HhdrJIBQFiideal concentration of
0.1% Hep& (2x104 cells/well) was cultured on a 96 well white plate
(Costar) together witlp the test reagent at 5% CO2, 37C. After culture for
one day, the intraceNHil ar ATP content was neasured with ATPLiteTm 25
(PerkinEl nmer Life Scigfqces). The results are shown in Table 1 as relative
val ue (% to th§~c ntrol (free of compound) at 100 pm (n3, neanSD)

e % Me
oEey
7 74

tert-Butyl ({1-(2-fluoropyridin-3-yl)-5-[(3-

15

methylphenyl)sulfonyl]-1H-pyrazol-3-yllmethyl)methylcarbamate
(302 mg) was dissolved in ethyl acetate (2 mL) and Z2-propanol
(1 mL), and 4 mol/L hydrogen chloride-ethyl acetate solution

20 (3 mL) was added. After stirring at room temperature for 2 hr,
the reaction mixture was concentrated under reduced pressure.
The reéidue was recrystallized from ethanol to give the title
compound as colorless crystals (yield 216 mg, yield 83%).
melting point 202-205°C.

25 lH-NMR(DMSO-dg) &: 2.32 (3H, s), 2.59 (3H, s), 4.25 (2H, s),
7.25 (1H, s), 7.34-7.41 (1H, m), 7.46-7.53 (2H, m), 7.54-7.67
(2H, m), 8.09 (1H, ddd, J=9.5, 7.8, 1.9Hz), 8.51 (1H, dt,
J=4.9, 1.5Hz), 9.24 (2H, brs).

[0144]

30 Example 4
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[ 0150] Experinental Exanple 4 30 Caspase-3/7 activity test The cells
were cultured for one day according to a nethod simlar to the nethod of
Experimental Exanple 3, and the intracellular Caspase-3/7 activity was
measur ed By (CaspgaséliGbooBy7idssay-¥Profreg@etifiemiosumeshglié-dHown in Tabl e

1 as 35 relativ ctivit 9 f each, test reagent .wh t he maxi num val ue
of Caspasgy§F?OZE TV#Y?u%ﬁéé%%gé%ﬁip?%F%ﬁ%ﬁ#H%péF%%grggeloowb and activity
wi t hout addition of tgst reagent as 0% (n_> -3, nmeanSD). Experi nmental
Exanple 5 5 histam ngggtinul ated acid secretion suppression test using
anest heti zed rat 7-\Week-old Jcl: male SD rats were fasted for about
24 hr and used tﬁécbxperinent. Under urethane (1.2 g/kg, i.p.)

anest hesi a,F t he sabdpmen was incised along the niddle-spinal /o line and the
pyloric rin & gated. U#¢t conpound (1 ng/ kg) was intravenously

adm ni st ep2d, "t he doargll i ncision was sutured, and histam ne

di hydrochl dri i 10 nL) dissolved in physiological saline was
subcut aneousty adn®ni steg®d. After 3 hr from hi stanmine admi nistration, the
15 rats were killed with carbon di oxide gas. The stomach was i sol ated and
the accunul ated gastric fluid was collected. The gastric fluid amount was
measured and th L el L Ng i iitrati>an appar at us
CIIASSSg(HIRANU%ﬁggA%&§g¥C£??afé%???ggﬁgugﬁgn%?ggﬁg?hﬂhérégf was taken as
the 20 acifduseopstidant-dvel) -THepucaziobedrel ingtsuppreddyilvanbamatef t he

ar o shown (P ITHG o V£ FABPE. 1B NOC ] e R Rbale "Bt Or § REEP Ty

(1C50,nM (1 mL), and 4 mol/L hydrogen chloride-ethyl acetate solution

(3 mL) was added. After stirring at room temperature for 3 hr,
10 the reaction mixture was concentrated under reduced pressure,
and the residue was recrystallized from a mixed solvent of
ethanol and water to give the title compound as colorless
crystals (yield 184 mg, yield 86%). melting point 237-240°C.
'H-NMR (DMSO-dg) &: 2.60 (3H, s), 4.26 (2H, s), 7.58-7.67 (2H,
15 m), 7.79-7.88 (1H, m), 7.88-7.96 (1H, m), 8.04 (1H, t,
J=1.7Hz), 8.14 (1H, ddd, J=%.6, 7.7, 2.1Hz), 8.28 (1lH, dt,
J=7.6, 1.3Hz), 8.47-8.58 (1H, m), 9.25 (2H, brs).
[0145]
Experimental Example 1
20 Proton potassium-adenosine triphosphatase (H',K'-ATPase)
inhibitory activity test
According to the method of Wallmark et al. [Biochim.
Biophys. Acta, 728, 31 (1983)], a microsomal fraction of
gastric mucosa was prepared from the stomach of swine. First,
25 the stomach was removed, washed with tap water, and immersed
in 3 mol/L sodium chloride, and the surface of the mucosa was
wiped with a paper towel. The gastric mucosa was removed,
minced, and homogenized in a 0.25 mol/L sucrose solution (pH
6.8) containing 1 mmol/L EDTA and 10 mmol/L tris-hydrochloric

30 acid using polytron (Kinematica). The obtained homogenate was
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pKa value (calcu- lated) ATP content (% 100 gM caspase- 3/7 activity
(% 100! AM acid secretion inhibitory rate(% 1 ng/kg, intravenous
adm nistration, rat) 1 120 7.46 98.9

10

15

20

25

30

35

centrifuged at 20,000xg for 30 min and the supernatant was
centrifuged at 100,000xg for 90 min. The precipitate was
suspended in 0.25 mol/L sucrose solution, the suspension was
superimposed on a 0.25 mol/L sucrose solution containing 7.5%
Ficoll, and centrifuged at 100,000xg for 5 hr. The fraction
containing the interface between the both layers was recovered,
and centrifugally washed with 0.25 mol/L sucrose solution.
[0146]

The obtained microsomal fraction was used as proton,
potassium—-adenosine triphosphatase preparations.
[0147]

To 50 mmol/L HEPES-Tris buffer (5 mmol/L magnesium
chloride, 10 mmol/L potassium chloride, 10 pmol/L valinomycin,
pH=6.5, 40 pL) containing 2.5 pg/mL enzyme preparation based on
the protein concentration was added a test compound (5 uL)
dissolved in 10% dimethyl sulfoxide solution, and the mixture
was incubated at 37°C for 30 min. A 2 mmol/L adenosine
triphosphate tris salt solution (50 mmol/L HEPES-tris buffer
(5 mmol/L magnesium chloride, pH 6.5), 5 pL) was added to start
an enzyme reaction. The enzyme reaction was performed at 37°C
for 20 min, and then a malachite green solution (a mixture of
0.12% malachite green sulfate (2.5 mol/L) solution, 7.5%
ammonium molybdate and 11% Tween 20 at a ratio of 100:25:2, 15
pL) was added to stop the reaction. The reaction mixture was
stood at room temperature for 15 min, and the resulting
reaction product of inorganic phosphorus and malachite green
was measured by colorimetric quantification at a wavelength of
610 nm. In addition, the amount of inorganic phosphoric acid
in a reaction solution free of potassium chloride was also
measured in the same manner, and the value was extracted from
that in the presence of potassium chloride, whereby the proton,
potassium-adenosine triphosphatase activity was measured. The
inhibitory rate (%) was determined from the activity value of
the control and that at each concentration of the test

compound, and 50% inhibitory concentration (ICsy) to proton,
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350 7.52 82 3 88 7.50 90.1 -0.2

potassium-adenosine triphosphatase was determined. The results
are shown in Table 1.
[0148]
Expefimental Example 2

The pKa value was calculated using the Physchem Batch
(Ver.10) of Advanced Chemistry Development, Inc. The results
are shown in Table 1.
[0149]
Experimental Example 3
ATP content test

Human hepatocellular liver carcinoma cell line HepG2
(ATCC No.HB—8065§ was maintained and subcultured at 5% CO,,
37°C in a Dulbecco’s modified Eagle medium (DMEM; Invitrogen)
medium containing 10% fetal bovine serum (FBS; TRACE
SCIENTIFIC LTD.), 1 mmol/L sodium pyruvate (Invitrogen), 2
mmol/L L-glutamine (Invitrogen), 50 IU/mL penicillin
(Invitrogen), 50 pg/mL streptomycin (Invitrogen). Test reagent
was prepared to 10 mM with DMSO, and diluted with DMEM medium
containing 0.5% FBS, 1 mmol/L sodium pyruvate, 2 mmol/L L-
glutamine, 50 IU/mL penicillin, 50 pg/mL streptomycin to the
DMSO final concentration of 0.1%. HepG2 (2x10% cells/well) was
cultured on a 96 well white plate (Costar) together with the
test reagent at 5% CO,, 37°C. After culture for one day, the
intracellular ATP content was measured with ATPLite™
(PerkinElmer Life Sciences). The results are shown in Table 1
as relative value (%) to the control (free of compound) at 100
pm (n=3, mean*SD).
[0150]
Experimental Example 4
Caspase-3/7 activity test

The cells were cultured for one day according to a method
similar to the method of Experimental Example 3, and the
intracellular Caspase-3/7 activity was measured by Caspase-Glo
3/7 Assay (Promega). The results are shown in Table 1 as

relative activity (%) of each test reagent when the maximum
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95 4 230 7.40 98.5 1.0 99 25Fromthe results of Table 1, it is clear
that conmpound (I) of the present invention has a superior |1/ K+-ATPase
inhibitory activity and | ower pKa value, and shows extrenely |ow

cyt ot oxi cidluever seshiRgh-édicentiuitvnen ¢xpeidic iton st@wospegiaci ds
secretion 1|%E>gpre55| ve_ action ILi.med by §Otl t ravenoys ad 6tr]|t@%?t I on

to rats. 6UStaﬂdaFC,E\E55IlF¥aH¥\%ﬁ?§ F%‘i‘%ﬁlon oF L Conpoitt (1 %
present i meamttism .shows a superior proton punp inhibitory effect.
CbnventlO%%%e@&%é%%aguggample 5
5 histamine-stimulated acid secretion suppression test using
anesthetized rat
7-Week-o0ld Jcl: male SD rats were fasted for about 24 hr
and used for the experiment. Under urethane (1.2 g/kg, i.p.)
anesthesia, the abdomen was incised along the middle-spinal
10 line and the pyloric ring was ligated. Test compound (1 mg/kg)
was intravenously administered, the abdominal incision was
sutured, and histamine dihydrochloride (30 mg/kg/10 mL)
dissolved in physiological saline was subcutaneously
administered. After 3 hr from histamine administration, the
15 rats were killed with carbon dioxide gas. The stomach was
isolated and the accumulated gastric fluid was collected. The
gastric fluid amount was measured and the acid level was
measured using acid titration apparatus COM-555 (HIRANUMA
SANGYO Co., Ltd.), and the product thereof was taken as the
20 acid secretion level. The acid secretion suppressive rate of

the test compound was determined from the comparison with

control. The results are shown i1n Table 1.

Table 1
Ex. | H' /K -ATPase pKa ATP Caspase- acid secretion
No. inhibitory value | content 3/7 inhibitory rate (%, 1
activity (calcu—| (%, 100 | activity mg/kg, intravenous
(ICsp, nM) lated) pM) (%, 100 uM)| administration, rat)
1 120 7.46 98.9 0.1 98
2 350 7.52 - - 82
3 88 7.50 90.1 -0.2 95
4 230 7.40 98.5 1.0 99
25 From the results of Table 1, it is clear that compound

(I) of the present invention has a superior H*/K'-ATPase

inhibitory activity and lower pKa value, and shows extremely

low cytotoxicity even at high concentrations. 1In addition, a

strong acid secretion suppressive action was confirmed by
30 intravenous administration to rats.
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5 inhibitors such as oneprazol e, |ansoprazole and the |like are converted to
active fornms in an acidic environnent of stonmach parietal cells and forma
coval ent bond with a cysteine residue of WK4--ATPase, and irreversibly

i nhi bit t Badastymeladpplicgbilht¥ontrast, conpound (1) inhibits proton punp
/o (1.1/K+gﬁgﬁﬁse) activity in a reversible and I c conpetitive inhibitory
manner, A consequent|ly suppresses acid secretion. Therefore, it is
sonet i nes cal | edomppahds$i une € otpet pt¢yeniaci mvdrl ickershicRsCABsuperiar aci d
punp ant agoni st (APA). Conpound (L) rapidly exhibits the_action, shows the
o rum SEFREay 801 B PRECTHi ¢ B BanGT SRRl BRGCCHoRE Pess

i nfluenge jby ;@8RelisC sREhYHBr BRESALLOESS Vakd @i b RRE R el are
Moreover, since it has substituents R2 and at the mposition and

p- posi t i oo eptiedy togretipver spaet i nedy , a¢idiaremurmangerntmefowd omach

phar ”E‘CO‘(@%%E' %%13%%152”aga"?%ﬁ”&oéﬂé{ﬂ%&ﬁ@%én ON9e, A5

phar macol glcgl action"and a I'ower cytotoxic action as céhpare to

convent i onals icmrpofn 83/ NadiTrg sa , paaton rperprshbi pi 1 oo Bct tlon. erfoees di ngl vy,
t he present invention can provide a cliqlc Iy, ysef.ul agent for the

pr ophyl axPStdr it ¥eat MRnEORF 3t | CRTET )g?ﬁ%ﬁg i ETAFEBr P'8Hodenal
ul cer, ;25 (@ﬁ@ﬁfix@as%)ulawimﬂéﬁ% gaweed rBypnenasl exOicddlpetitive
anti-inflammtory drug, ulcer due to postoperative stress etc.), _

Zol | i nger iBhibddwryymanoas, gadt FPRPeTueRbsY vRURRHIRAR t8ELd sefquetion.
esophagi tis, to i ¢.0 h r ef i Seac : [
GERD) - Bar SOt o piag e PR nar L S0° i e e S T el
st onach MalBdkerph@vars) , hgpeeacadidypumop anisagriestsaifPAf. ugpepound

astrointestinal henorrhage due to peptic ul cer, acute stress ul cer,
oo g aEi e s PP ous eProen; shavs o e ey thsenind (1)

shows oWty GiHey ian€dibS SURAGHEBErkDi¥A} €and SShe@d URidd thhflivende By
kinetics and efficacy expression, it is useful as a pharmaceuti cal
conposi t i @enedilsc ®odompsahdsy (1psssvabiatéornaneierPaie i eS condlateevsr i t

can be admnial arned.ar ally, apuaneanyentdonal atabhetnapds ! feodl keq Wi hout
formulating i nto an enteric-coated preparation. i's ‘has an 5 advant ageous
consequengedildtort v phepailatironp(t abkpecaindeihe 1t kedn canrthe mederoval | er

d b il | I, oned tients having difficulty i | | owi ng,
par 1 cul afly RSB Gy SaRBC AR P RO OO o4 ndb T TEH e of a

sust ai ngd grelease1eifieat attopdednhyaenbeercopost&gidduiaparad i ons, onset
of inhibitory action on gastric acid secretion is rapid, and synptons such
as pain af®mEREdd ke canveataPnayi aPBECHAPFdI§Ving a PIMHE PPN cation is

e, on BALSILAAR) OB Mo SRBLGE R i gaag e sontent
repr esent gtdwidehe fodrimikallly) uRdfuPLadeddefof2the prophylaxis or
treatment of peptic ulcer (e.g., gastric ulcer, duodenal ulcer,
25 anastomotic ulcer, ulcer caused by non-steroidal anti-
inflammétory drug, ulcer due to postoperative stress etc.),
Zollinger-Ellison syndrome, gastritis, erosive esophagitis,
reflux esophagitis, symptomatic gastroesophageal reflux
disease (Symptomatic GERD), Barrett’s esophagus, functional
30 dyspepsia, gastric cancer, stomach MALT lymphoma or
hyperacidity; or a suppressant of upper gastrointestinal
hemorrhage due to peptic ulcer, acute stress ulcer,
hemorrhagic gastritis or invasive stress; and the like. Since
compound (I) shows low toxicity and is superior in water-

35 solubility, in vivo kinetics and efficacy expression, it is
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(1) S wherein RI- is a substituent, R2 is a hydrogen atom a Cl-6 alkyl
group optionally having a hal ogen atomor a cyano group, R3 is a hydrogen
atom a hal ogen atom a cyano group, a Cl-6 alkyl group optionally having a
hal ogen atisaistl asCe- pharkaggugioap ronpetibren |y Shacengomphuhdgén) atom
one of R2 o] o] e nty ot her
than a hydsaco%g)elr?g!tv%r% ugﬁg% gg??ﬂ:h(garmé?g &1}% lliﬂeéacﬂo%eou;déaaccor |ng to
claim1l, wherldiynalRl ai soavéhtsohsli talehét camnsiitie nlgL]«m‘ whi-thoaftoms except a

hydr ogen thereof. .3. The und according to claim1,
wher ei n aft U&aﬁ&Psgéﬁtﬁat B SRt eHhncCR b ?fg %P%‘iﬂqldﬁ’al | yR gﬁb@??tﬁ{led Cl 6

al kyl 95Olé@v%(?lt@(;e@ﬂso%h@@@héﬁcéU@ﬁétt*@ﬁ@% Ipzﬁr@dl@w (AR g &neal t
thereof. 4. The conpound according to claim 1, wherein R2 is a hydrogen
atom a Cliéked| legn §eolpder smatyano grdupan dre xwlly therldoWed®y 5. The
conpound r.gdi-ng a e d alogen

atom a 0%%%‘161%5% hé?%ﬁ lgr%%iﬁﬁ@§§ajrﬁo§§ igfo"glpr@/ &ra chJl tlﬁ’ert t(glof .
1-(5-[(4- Iéllmierrdghanyil ):hmILﬁDeiyl] -In (&diti@mgpyriindien<13- &) free of a

1H pyrazol - met nam or a salt thereof

Y S Bt e LBl D e ot Y e (oot

1H pyr 3g0kr@pkhtNonBt hyhBet h@ﬂaﬂhﬁfb%oﬁ%sa"éﬂlérh%r?@astrlc &cid
1-11-(2-Fluoropyridin-3-yl)-5 [és met hyl phenyl ) sul fony1] -

1H pyr azolSETLELioN- A6t hgPhEt hamn wmp‘@@ma safh aharadef and the like can

3-(11-(2- I -[ (et hyl am no) net hy1] - 1Hpyr azol - 5-yl | sul f ony
| ) benzoni 'ltélrl %&q%?ﬂgq%g g‘a % of. /5 10. A prodrug of the conpound

according to cl Ehmslapplaca‘aibnthar}ea)éed drl. patarediagrisnta td@mpNosi 29 00ke
~ conpound AL %I @9168 cgabm 1 or,a salt thereo wq{ic% prodrug thereof. 20

apan, the contents o are encompassed

15 in full herein.
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12. The nmedi canent according to claim 11, which is an acid secretion

i nhi bitor. 13. The nedi canent according to claim1l, which is a 25
pot assi um conpetitive acid blocker. 14. The nedi canent according to claim
11, which is an agent for the prophyl &tedmer treatnment of peptic ulcer,
Zol lingerEllison syndrone, gastritis, reflux esophagitis, Synptomatic 30
Gast roesophageal Reflux Di sease (Synptomatic GERD), Barrett's esophagus,
Funct i onall.Dgspeppoandgaspresentadesy sionmotnd?™ T(1)ynphoma, ul cer caused
by non-steroidal anti-inflammtory drug, or hyperacidity or ulcer due to
post operative [Stress; or ﬁgpé.sant of upper gastrointestinal henorrhage
due to peptlc 35 ulc <h§agﬁf§ ess ul cer, henorrhagic gastritis or

i nvasi ve ? - A jmet hod for the prophyIaX|s or treatnent of peptic
ul cer, Zolflinge -Elhl syndronme, gastritis, reflux esophagitis, 5
Synptonatlcrggs roes phageal Ref | ux Di sease (Synptomatic GERD), Barrett's
esophagus, ncti ona ppyspepsia gastric cancer, stomach MALT | ynphons,

ul cer caused by non-§t@roi dal ég-inflannatory drug or hyperacidity or

ul cer due to postopenative stresd/ or a nethod for suppressi ng upper 10 .
gastroi ntesti nal Jéﬁﬁ age due to peptic ulcer, acute stress ulcer,
henorrhagi c gastriitis 2ﬁ i nvasi ve stress, conprising adm nistering an

ef fective anount e conpound accordlng toclaim1 or a salt thereof or
a prodrug thereof tola . is 16. Use of the conpound according to
claim1l1 or a salt thereof or a prodrug thereof, for the production of an
agent for the prophy Xi's or treatnent of peptlc ul cer, Zollinger-Ellison
syndrone, gastritis, reflux esophagitis, Synptomatic Gﬁstroesophagea

Refl ux Di s pptomatic GERD), Barpett's 20 eso ha us, Functio

Dy ponsi a TTei B Dk, SRt AP e or RO i by by & LkyL

non- st er oigdaupadbici bRkl ATRL L Mg ds USa PEgdYY REF@E I sh ty @arw RuPUerPOi s

post operative stress; or a supgressant of upper gastrointestinal henorrhage
p

due to pept hydmogen, asely eashpégaen| aeem, heryaHagitoWaster iChis adkyilnvasi ve
25 Stressgroup optionally having a halogen atom or a Ci-¢ alkoxy group

10 optionally having a halogen atom, one of R? and R® is a
hydrogen atom, and the other is a substituent other than a

hydrogen atom, or a salt thereof.

2. The compound according to claim 1, wherein R' is a
15 substituent consisting of 1-7 atoms except a hydrogen atom, or

a salt thereof.

3. The compound according to claim 1, wherein R' is a halogen
atom, a cyano group, an optionally substituted C;_¢ alkyl group
20 or an optionally substituted C;-¢ alkoxy group, or a salt

thereof.

4. The compound according to claim 1, wherein R? is a hydrogen

atom, a Ci-¢ alkyl group or a cyano group, or a salt thereof.
25

5. The compound according to claim 1, wherein R® is a hydrogen

atom, a halogen atom, a Ci¢ alkyl group or a Ci- alkoxy group,
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or a salt thereof.

6. 1-{5-[(4-Fluorophenyl)sulfonyl]-1-(2-fluoropyridin-3-yl) -
1H-pyrazol-3-yl}~-N-methylmethanamine or a salt thereof.

7. 1-{1-(2-Fluoropyridin-3-yl)-5-[ (4—-methoxyphenyl)sulfonyl]~-
1H-pyrazol-3-yl}-N-methylmethanamine or a salt thereof.

8. 1-{1-(2-Fluoropyridin-3-yl)~-5-[ (3-methylphenyl)sulfonyl]-
1H-pyrazol-3-yl}-N-methylmethanamine or a salt thereof.

9. 3-({1-(2-Fluoropyridin-3-yl)-3-[ (methylamino)methyl]-1H-

pyrazol-5-yl}sulfonyl)benzonitrile or a salt thereof.

10. A prodrug of the compound according to claim 1 or a salt

thereof.

11. A medicament comprising the compound according to claim 1

or a salt thereof or a prodrug thereof.

12. The medicament according to claim 11, which is an acid

secretion inhibitor.

13. The medicament according to claim 11, which is a

potassium-competitive acid blocker.

14. The medicament according to claim 11, which is an agent

for the prophylaxis or treatment of peptic ulcer, Zollinger-
Ellison syndrome, gastritis, reflux esophagitis, Symptomatic
Gastroesophageal Reflux Disease (Symptomatic GERD), Barrett’s

esophagus, Functional Dyspepsia, gastric cancer, stomach MALT

lymphoma, ulcer caused by non-steroidal anti-inflammatory drug,

or hyperacidity or ulcer due to postoperative stress; or a
suppressant of upper gastrointestinal hemorrhage due to peptic

ulcer, acute stress ulcer, hemorrhagic gastritis or invasive
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15. A method for the prophylaxis or treatment of peptic ulcer,
Zollinger-Ellison syndrome, gastritis, reflux esophagitis,
Symptomatic Gastroesophageal Reflux Disease (Symptomatic GERD),
Barrett’s esophagus, Functional Dyspepsia, gastric cancer,
stomach MALT lymphoma, ulcer caused by non-steroidal anti-
inflammatory drug or hyperacidity or ulcer due to
postoperative stress; or a method for suppressing upper
gastrointestinal hemorrhage due to peptic ulcer, acute stress
ulcer, hemorrhagic gastritis or invasive stress, comprising
administering an effective amount of the compound according to

claim 1 or a salt thereof or a prodrug thereof to a mammal.

16. Use of the compound according to claim 1 or a salt thereof
or a prodrug thereof, for the production of an agent for the
prophylaxis or treatment of peptic ulcer, Zollinger-Ellison
syndrome, gastritis, reflux esophagitis, Symptomatic
Gastroesophageal Reflux Disease (Symptomatic GERD), Barrett’s
esophagus, Functional Dyspepsia, gastric cancer, stomach MALT
lymphoma, ulcer caused by non-steroidal anti-inflammatory drug
or hyperacidity or ulcer due to postoperative stress; or a
suppressant of upper gastrointestinal hemorrhage due to peptic
ulcer, acute stress ulcer, hemorrhagic gastritis or invasive

stress.
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