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novel urease inhibitor and a novel anti-Helicobacter pylori agent.

BACKGROUND ART It has recently been made cl ear that ase pr dp& 10
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as follows. Urea secreted fromthe gastric parietal is hyaﬂmm mm
urease to produce amoni a and car beasdrpxrd®y Ammoni a has cosa

injurious effect, thereby to cause a blood flow di sorder of Vhemgastrlc
mucosa, and al so neutralizes gasfrEheracngittorReby toe—enable-habitation-of

Hel i cobacter pylori within the stonmach under a severe aci
In case Helicobacter pylori 20 adheres to the gastric nuco ﬂ ‘ @mmw HMEI
cells of the gastric nucosa produce Interleukin-8 (IL-8)

cyt oki nes, phiaecat LrBegsts on neutrophils, thereby to cause nitff@fon and
activation of neutrophils. The activated neutrophils form phagocytosis and

phagosoge and al gRe GALIR RN QAVELE A8h @k186EE R AXHEEHL altdase inhibitor

and a novel anti-Helicobacter pylori agent.

BACKGROUND ART
It has recently been made clear that urease produced by
10 Helicobacter pylori has a close relation to the development of
gastrointestinal diseases such as chronic gastritis and
gastroduodenal ulcer. Themechanismof gastricmucosa injury due
to urease 1is considered as follows.
Urea secreted from the gastric parietal is hydrolyzed by
15 urease toproduce ammonia and carbon dioxide. Ammoniahasastrong
nucosa injurious effect, thereby to cause a blood flow disorder
ofthegastricnmcosa,andalsoneutralizesgastricacid,thereby
to enable habitation of Helicobacter pylori within the stomach
under a severe acidic environment. In case Helicobacter pylori
20 adheres to the gastric mucosa, epithelial cells of the gastric
mucosa produce Interleukin-8 (IL-8) as a kind of cytokines, while
IL-8 acts onneutrophils, thereby to causemigrationandactivation
of neutrophils. The activated neutrophils form phagocytosis and
phagosome and also cause production of active oxygen and

25 degranulation. The producedactive oxygen itself causes amucosa
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Specification as at: 6 July 2004 2 injury and induced to hypochl orous acid
through an action of chlorine and nyel operoxi dase in the stomach, and is
al so converted into nonochl oram ne bynmeans of arl;ogékoggg§fﬁgwg%gg a cel

. . . . €
injury. It is also deened that amoni a decreases ea grutathione

a scavenger of active oxygen, thereby tg enhance the productlon of actlve
oxygen. A substance having an action of inhibiting an activity of urease
produced by Fblicobacter pylori, nanely, a urease activity inhibitor is
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al ., Bi ochem J. 159, 245-257 (1976)) and Matthew J. Todd, Robert P.
Hausi nger, ©J acBige O¥KIMR: 266, 10260- 10267 (1991)).

A substance having an action of inhibiting an activity of

urease produced by Helicobacter pylori, namely, a urease activity
inhibitor is effective to prevent and treat the development of
10 gastrointestinal diseases such as gastric mucosa injury, and such
aureaseactivityinhibitorhasattractedspecial interest recently.
Examples thereof include hydroxamic acids such as acetohydroxamic
acid (A), benzohydroxamic acid (B), and nicotinohydroxamic acid
(C); disulfides such as 2,2’ -dipyridyl disulfide, cysteine, and
15 disulfiram; and phenols such as hydroquinone, p-nitrophenol, and
p-aminophenol.
Aforementioned hydroxamic acids (A) to (C) are reported in
K. Kobayashi et al., Biochem. Biophys. Acta., 65, 380-383 (1962))
and K. Kobayashi et al., Biochem. Biophys. Acta., 227, 429-441
20 (1971)).
Disulfides are reported in R. Norris et al., Biochem. J.,
159, 245-257 {1976)) and Matthew J. Todd, Robert P. Hausinger,
J. Biol. Chem., 266, 10260-10267 {(1991)).

However, these compounds are still insufficient in a urease

25 activityinhibitoryactionofHelicobacterpylorianditis desired



inhibitory action of Helicobacterpylori and it is desired Specification as
at: 6 luly 2004 3 to study and devel op a novel substance having a urease

inhibitory action by which aforenenti oned conpo : ,E B?Frﬁ ! g in
this field. An object of the present invention % Sancef Vi Gl gtance

5 having a urease activity inhibitory agtion which is required in this
field. DI SCLOSURE OF THE | NVENTI ON The present inventors have intensively
studi ed, heretofore, 10 for the purpose of providing a novel urease

i nhibitory .act] b ' neal LUl smel S Linh b S ddel d and
has previ &3%%%‘@%8@@&2%‘@&%% %@\?glé&pnen%t%i&aﬁserl%g of alLr:;soverll ¥

di t hi obenzaqhydr oxami ¢ .agi | At j hi the phi&et n thkhus,
they have ca?r%f’g‘t%g] Wi SOl OHES USRS P DR Y in PR the
pat ent appl&pqﬁ'on (see Japanese Published Unexam ned Patent Application
(Kokai) ToK ﬁ% oho Hei No. 316651/1998). In the subsequent study, the
present inventorg_have fo t hat \Y i nds i Lafl £
derivatives haveiﬁr?%\seefge#lfgﬁf F{}‘feesae?g ﬁl‘ﬂ%%ﬁ%ﬁ% g% I v\éﬂlggt%ggggnd an

excel lent 20 anti-Helicob - pyl.anis VA : i hh Vig reQNp eted
the preése A Aefit o eaggg?gﬁgyhlﬁglﬁﬁg\tﬁ: dgg%t?loﬁggg%g%ngyt%ﬁt h(la: pr esent

i nventi on, g%Fge%feﬁdprOV|ded a urease inhibitor which contains, as an
active ingreditent, "an

DISCLOSURE OF THE INVENTION
Thepresentinventorshaveintensivelystudied,heretofore,
10 for the purpose of providing a novel urease inhibitory active
substance which meets the requirements of this field and has
previously succeeded in development of a series of novel
dithiobenzohydroxamic acid derivatives which achieve the object.
Thus, they have completed the invention based on this knowledge
16 andfiledthepatentapplication (seeJapanesePublishedUnexamined
Patent Application (Kokai) Tokkyo Koho Hei No. 316651/1998).
In the subsequent study, the present inventors have found
that several kinds of novel isothiazole derivatives have an
excellent urease inhibitory active action and an excellent
920 anti-Helicobacter pyloriactivity. Thus, theyhave completed the
present invention based on this knowledge.
According to the present invention, there is provided a
urease inhibitor which contains, as an active ingredient, an
isothiazole derivative represented by the general formula (1):

25



Specification as at: 6 luly 2004 40 R /NR2{ 1} X S wherein Rl
represents a hydrogen atom or an am no group, R2 represents a hydrogen
atom a lower alkyl group, or an acetyl group, apgd.s LeSeNLE Rogar bon
atomor a nitrogen atom 5 Also, according to the presen invention, there
is provided an anti-Helicobacter pylorj agent which contains, as an active
i ngredi ent, an isothiazole derivative represented by the same general
formula (1). Furthermore, according to the present invention, there are 10
provi ded the urease inhibitor and the~anti-Helicobacter pylori agent,

wherein the active ingredi e%'q is at ast one kind selected fromthe group
consi sting of 1,2-benzoisoth ,
N-R (1)
15

i sot hi azol o[ 5, 4- b] pyri di n-3(2H)
5-am no-1|, 2- benzoi sot hi azol - 3(2
ﬁmet hy: -1, 2- Eenzoi sot hi azol - 3(2H) - one and
acetyl -1 enzoj,sQt i ( §§Rg T ol HiRz DRAW NGS
Fig. 1is g%ﬁrrglﬁ izhg"vﬁ ﬁ%%gk&réegsk%ygpﬁ?ebl %%Fggﬁ Vi tryﬁ/) I&)clg\&rg: hg\ active

i ngr edi ent coupound. of, 1% LSRN, 4 TY5EE OBy I+ BLB] B hn acety) srou,

and X represents a carbon atom or a nitrogen atom.

Fone

5 Also, according to the present invention, there is provided
an anti-Helicobacter pylori agent which contains, as an active
ingredient, an isothiazole derivative represented by the same
general formula (1)}.

Furthermore, according to the present invention, there are

10 provided the urease inhibitor and the anti-Helicobacter pylori
agent, wherein the active ingredienf is at least one kind selected
from the group consisting of 1,2-benzoisothiazol-3(2H) -one,
isothiazolo[5,4-b]lpyridin-3 {2H) -one,
5-amino-1,2-benzoisothiazol-3(2H)-one,

15 N-methyl-1,2-benzoisothiazol-3(2H)-one and

N-acetyl-1,2-benzoisothiazol-3(2H)-one.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a graph showing a urease inhibitory activity of
20 theactiveingredientcompoundofthepresentinventiondetermined
in accordance with Test Example 1.
Fig. 2 is a graph showing a urease inhibitory activity of

theactiveingredientcompoundofthepresentinventiondetermined



inhibitory activity of the active ingredient conpound of the present
i nvention determ ned Specification as at: 6 luly 2004 5 in accordance with

Test Exanple 1. Fig. 3 is a graph show ng an antih . & ? b i
activity of the active ingredient conpound of theS %&édggﬁpgﬁtrti\%eﬁl ?éog!i
determ ned in accordance with Test Exanple 2. 5 BEST MODE FOR CARRYI NG OUT

THE | NVENTI ON Anong the conpounds represented by the general fornula (1)
used as the active ingredient in the unease inhibitor and the

anti - Hel i cqbact er | Qri e f esent invention 10 (hereinafter
ref er r edmerdl ?CFSrg nc%r%@oﬁetsﬁeE%?gggétfi nvention", sonetines) , a

conmpound wherei n_R_* d R2 e t. r n $?g3 sents a

\(,:\ﬁr bon atom narrgjr%} %i%@ﬁ‘%@h%ﬁﬁ%‘?%ﬁ’g(%q- g%%@?%? |I')s(%ﬁg)(r)rﬁpound
ose antim.crobial_ .,actjiwiit C i I ;

?nti psyc hogﬁcgl?&??\ﬂft%‘%%%tlr‘éc%g%eyoqb%é:tnn&#%ﬁlb di)é)n a e%?%% %/@Fb%%roinved
roma carbhonyl groyp.at_the 3-positign I E. »Zini et al., Arch

Pharm , (V‘él%ﬁﬁ??e§31? a&%%%%gbéit? ﬁ%pg.f’ﬁ“}‘ge & al., J. Med. Chem,

15, 2308-2314 (1994); P. J. Collier et al., J. Appl. Bacteriol., 69,

567-577%(1990); J. P. Yevich et al., J. 20 Med. Chem, 29, 359-369 (1986)

R Fisher %ﬁaésaﬂdglﬂnﬁr ?‘8&”&@&% out url 3RFEdSAG (1964)) . As the nethod of

preparing t atrve,

Among the compounds represented by the general formula (1)
used as the active ingredient in the urease inhibitor and the
anti-Helicobacter pylori agent of the present invention

10 (hereinafter referredmerely to as “drugof the present invention”,
sometimes), a compound wherein R! and R? represent a hydrogen atom
and X represents a carbon atom, namely,
1,2-benzoisothiazol-3 (2H) -one (BiT) is a compound whose
antimicrobial activity has conventionally been known. An

15 antipsychotic activity has recently been found in a derivative
derived from a carbonyl group at the 3-position thereof (F. Zini
et al., Arch. Pharm., (Weinheim), 331, 219-223(1998); N. J. Hrib
et al., J. Med. Chem., 15, 2308-2314 (1994); P. J. Collier et al.,
J. Appl. Bacteriol., 69, 567-577 (1990); J. P. Yevich et al., J.

20 Med. Chem., 29, 359-369 (1986); R. Fisher et al., Arzeim Forsch.,
13,1301—1306(1964)). As the method of preparing the derivative,
forexample,thereisknownanwthodochClellandetal.,comprising
synthesizing the derivative from 2, 2-dithiodibenzoic acid via an

acid chloride (E.W.McClelland et al., J. Chem. Soc., 3311-3315

25 (1926); L. Katz et al., J. Org. Chem., 19, 103-114 (1954) ).



fGF*-EX&fﬂ&lG,{hG—FG-lS‘kﬂOV\H -a-met-hod -of -MeCGl-el | and-et--al . 4 conpr i Si ng-- -
synt hesi zi ng the derivative fron12, 2-di t hi odi benzoic acid via an acid
chloride (EWMCelland et al., J. Chem Soc. 3311 3315 25 (1926) . L.
Katz et al., J. Org. Chem, 19, 103 114 (1954)) AN Sofh: 6
July 2004 6 However, there has never been repor e
conpound has a urease activity, and thegfact is the know edge which is
new y found out by the present inventors. The conpound represented by the
general formula (1) as the 5 active ingredient in the present invention,

i ncluding BIT, | me4$ TRERed 9L fuRRALRE LBSSANE tiel kabe dasciihbed in

detail bel ow e present specification, exanples of the |ower alkyl

gr oup repr%%g\BEGH%%s‘?uk@aé@%c%%{?' &arﬂm.l @aétl).s't'ﬂ%'l&ﬁﬁzl 8%|vmi|ch group

having 1 to carbon atons, such as et , ethyl propyl, i sopropyl,

butyl, terg .HEMEX f@ﬁﬂ3111 Fglpgégggt gs of the conpound

represente genera mhrch |s preferred as the active

dient of the, t wh
|ngre lent o 2t Ompgtlad l%ep see%%%;:l l'J ?( : rdln(ﬂ)yﬂﬁlél()l) Besgenherein

‘Rl is a hydrogen n ose mhe ern S a carbon atom Exanples

of otheg 13.R feegrggﬁe&f’ YR chBGL LN aRGRRERT Rk i3 nNB 2] AT OUP.

R2 i s a hydrogen atonran those mhereln both R and

R2 are hydrogen _h?%r h@'éarg. {ﬁﬁb@@es'é%%@&% &Jtarlheo&wmound

which is partrcu use, include the follow ng

conpounds: 20 1, %n%%&égggt%cﬁ(l%@ueﬂ?’examples of the lower alkyl

group represented by R? in the general formula (1) include an alkyl
group having 1 to 6 carbon atoms, such as methyl, ethyl, propyl,
10 isopropyl, butyl, tert-butyl, pentyl, or hexyl group.
Examples of the compound represented by the general formula
(1), which is preferred as the active ingredient of the drug of
the present invention, include (1) those wherein R} is a hydrogen
atom and (2) those wherein X is a carbon atom. Examples of othexr
15 preferred compound include those wherein R! is an amino group,
R? is a hydrogen atom and X is a carbon atom and those wherein
both R' and R? are hydrogen atoms and X is a nitrogen atom.
Examples of the compound, which is particularly suited for
medical use, include the following compounds:
20 1,2-benzoisothiazol-3(2H)-one,
isothiazolo[5,4-b]lpyridin-3 (2H) -one,
5-amino-1,2-benzoisothiazol~3(2H) -one,
N-methyl-1,2-benzoisothiazol-3(2H)-one, and
N-acetyl—-1, 2-benzoisothiazol-3(ZH) -one.

25 The compound used as the active ingredient can be prepared



5-am no- 1, 2- benzoi sot hi azol - 3( 2H) - one,
N- net hyl - 1, 2- benzoi sot hi azol - 3(2H) - one, and

N-acetyl -1, 2- benzoi sot hi azol -3(2H) -one. 25 The ¢ g(gg ed s iagqactive
i ngredi ent can be prepared Specification as at: gﬂguﬁy—%g%%hjg‘giﬁL‘
af orementioned publicly known nmethod orgits equivalent. The present
i nventors have found an inproved nethod capable of preparing the objective

"conpound in higher yield with | ess side reaction product as conpared with

af orenent i e fBP?}}.&]ﬁ%j%’Qé%@%ﬁ?%?C%tﬁ%% A0t Sod W Q¥ S fBLRAAEnW, | ITHe

descri bed eta spect to the kind of the substituent R2

[0 the comundeRhfseabad ndve I9GrACHA Shol bk thbl cTbgcorpOUnd of

t he general™ fornul ereln Is a ydrogen atom can be prepared

by the fol Laugie el eD A R0vaCl shoElen 1 gRAIGIcL sl dcogi deydias

conventi on use synt Ze an am an am de and a thioester,

these synt heslch1heBESAME 8! SofGEAP AL -l ohR ol Il 139" kange Tent

orenploy 1 e azide as an e nation group (E. Jabri ‘et al.,
Biol ., Zzgmﬁi%%;937 (1992)). However, the present inventors have achieved
a net hod of obtal'ning a desired conpound cyclized with the elimnation of

a nitrogen atom by ganer alAgddodei 1M oFR5LEYHEY § nS!i 110 dE Mgt ur e
condi tions and conéuct?ﬁg
respecttothekindofthesubstituentR2inthecompoundrepresented
by the general formula (1).
The compound of the general formula (1) wherein R? is a
10 hydrogen atom can be prepared by the following method via an acid
azide.

Although the acid azide has conventionally been used to
synthesize an amine, an amide and a thioester, these synthesis
reactions are accompaniedwiththeCurtius rearrangement, ox employ

15 the azide as an elimination group (E. Jabri et al., J. Mol. Biol.,
227, 934-937 (1992)). However, the present inventors have
achieved a method of obtaining a desired compound cyclized with
the elimination of a nitrogen atom by generating azide
thiosalicylate under low temperature conditions and conducting

20 attack of a sulfur atom against azide nitrogen without causing
the Curtius rearrangement.

According to the method, first of all, a compound of the
general formula (1) wherein R! = R? = H and X = C can be prepared

in the following manner. That is, publicly known thiosalicyclic

25 acid as a starting material is reacted with diphenylphosphoryl



QQ_a{taek(}f_a_s_ulfurat om -ag ai- nst--az|den|troge n--wi-t-hout- Caus}ngth L NP —
Curtius rearrangenent. According to the nethod, first of all, a conpound of
the general formula (1) wherein RL = R2 = Hand X = C can be prepared in

the follow ng manner. That is, publicly known thi ' c i.C j as a
starting material is reacted with diphenylphosphS Scifcaidn '6 .Qﬁbg 6
July 2004 8 azide (DPPA) in pyridine ig the presence of trlethylanlne to
obtain an acid azide as an internediate, and then the acid azide is

subjected to the cyclization reaction at roomtenperature. In the

react | on, GORMENEaRS Y %sle&%eaﬂ He pasBRcean 18 o B Hardpl RohAce0f

tr|ethylan1ne ereof 1nclu I'nor gani ¢ exanpl'e

trial kyl am H%cﬁﬂ%r}l%%f%al th. L Ees Cd}c t(c)e[, En?ﬂ&%%tﬂe%:&b%zﬂf%é&bj%dsUCh as

pyri di ne, pICO|Ine nonene-

1,4-d b 8- 4@%{
alkal:aﬁgtgﬁyﬁkg %gﬁggsuc §§?%§6é8u%$hr%¢ox or potags?tﬁpﬂsgsgilge
al kal i’ metal Cafﬂa)%teregeebo Sc%%%&{%ﬁmw RO Pobas tadaLcarbapal e:

and al kali netal hyéﬁo én carbonate stch as’ so ydrogen ca nate or

pot assi hm %gr ?ﬁ D1 §8L bof]%:feietlhgzl 1@8“ t%ma%&%g FBQ?égf 2 € used in

15 an a unt A F ange Trom’ab 1to and preferably from

about 1 to, %%{gehic%%rse éfdo@e)m{?plsetaé 109 %'agélx @999 yAlSa, ot her

proper sol ven can be U 0 pyr I ne es t ereof i ncl ude

hydr ocar bo%rsgg:\fgﬂ&yfglﬂ]n@,s cpreg(%q%ebgge such as Pledlnef picoline,

1,5-diazabicyclo(4.3.0]nonene-5,
1l,4-diazabicyclo{2.2.2]octane, or
10 1,8-diazabicyclo[5.4.0)Jundecene-7; alkali metal hydroxide such
as sodiumhydroxide or potassiumhydroxide; alkalimetal carbonate
such as sodium carbonate or potassium carbonate; and alkali metal
hydrogen carbonate such as sodium hydrogen carbonate or potassium
hydrogen carbonate. It is suitable that these bases are used in
15 an amount within a range from about 1 to 100 mol, and preferably
from about 1 to 20 mol, per mol of the starting material compound.
Also other proper solvents can be used in place of pyridine.
Examples thereof include hydrocarbon solvent such as benzene or
hexane; ether solvent such as diethyl ether or tetrahydrofuran;
20 and halogen solvent such as chloroform or methylene chloride.
DPPA used in aforementioned method can be replaced by the
other azide such as NaN; or HyN,. When using NaN3, carboxylic acid
astherawmaterial ispreferablyreplacedbyanacidhalide thereof,
commonly an acid chloride. When using H4N2, carboxylic acid as

95 the raw material is replaced by esters thereof and, after the



hal ogen sol vent such as chl orof ormor nethylene chloride. DPPA used in
af orenenti oned nmet hod can be replaced by the other azide such as NaN3 or

HAN2. \Wen using NaN3, carboxylic acid as the ray hpLerd glsr‘iﬁu@%ﬁf)?r ably
repl aced by an acid halide thereof, comonly an aciad chioride. usi ng
HAN2, carboxylic acid as 25 the raw matgrial is replaced by esters thereof
and, after the Specification as at: 6 July 2004 9 reaction, the desired
acid azide can be derived by reacting with nitrous acid. In the reaction,
the amount of the andde P, ide i aqusHablh ¥t 564 eaked
wthin a rg%ggkgggmma O&?Q%P%%‘%{%?% é&aﬁ%&i ngﬁ%é glréefle?at)% %rom about 1 to 2
nmol , per l..of the starting material conmpound. The reaction tenperature
of the regg‘tlit%r?ulgsgﬁgﬁ'er ally selected within a range fromabout -10 to
10C, and preferably,, fr. t ep. t : degbe Jeactd 2R Ls pssrldy
conpleted withi n?‘ﬁotlzli(i r%n@ﬁgq?gbmtg%oﬁ?&%tt §@3t{‘1%uar sﬁ?e?'hél su%sequent -

cycl | zat | onedqibon. aledNio AGkdeazde, Sy BoraAEe| SbipUbORY 9y 10

returning the ténperature o € reaction systentto roomtenperature

Wi thout of SO 5 1 RULT Y 10t Soy 281 ) B20dle BLOMANEe RERCLLAR Mot o

15 Second, é aptonicotini ¢ acl the startin material, a

conpound ofm tt%%ig(in% O‘Er(j)énul a (1) wherein RL = R2 = Hand X = N can be
pr epar ed inthe sane nner’ as descri bed above.

The reaction temperature of the reaction is generally
selected within a range from about -10 to 10°C, and preferably
from about -5 to 5°C, and the reaction is usually completed within

10 a range from about 1 to 3 hours.

The subsequent cyclization reaction of the acid azide can
be carried out by only returning the temperature of the reaction
system to room temperature without isolating and purifying the
acid azide from the reaction system.

15 Second, when using 2-mercaptonicotinic acid as the starting
material, a compound of the general formula (1) wherein R' = R?
= H and X = N can be prepared in the same manner as described above.

Third, when using 4-mercaptoisophthalic acid (and
corresponding pyridine derivati've) as the starting material, the

20 desired compound of the general formula (1) wherein R! = NH, and
R? = H can be prepared. That is, only one of two carboxyl groups
of the starting material compound is selectively cyclized.

After the completion of the cyclization reaction, the
residual acid azide of the resulting compound is subjected to the

25 Ccurtius rearrangement reaction by heating under conditions



derivative) as the starting material, the 20 desired conpound of the
general formula (1) wherein RL = NH2 and R2 = H can be prepared. That is,
only one of two carboxyl groups of the starting i asCREPANRE0A S

sel ectively cyclized. After the conpletion of th yC LZETTﬁ%BTgéET%on, t he
residual acid azide of the resulting c ound is subjected to the 25
Curtius rearrangement reaction by heating under conditions Specification as
aL: 6hJ3Iy|2004 10 acidified with hydrochloric acid and then subjected to
the hydro 1.$ <t eactian, us Ng_.Lt 4P i L sired
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0 to 100C f%r uPS IR accor dance W In the

third met h%ddlo%_egleggilgtegti gl?&bu]salcihﬁoq%ifgrmwg} Clpeii.ﬁylene chloride, and

nitrogen-containing solvent such as pyridine at a temperature

[Y]

within a range from about 40 to 200°C for about 1 to 24 hours.
10 The subsequent hydrolysis reaction can be conducted in an
aqueous solution of an acid such as hydrochloric acid or sulfuric
acid or an aqueous solution of an alkali such as sodium hydroxide,
potassium hydroxide or lithium hydroxide at a temperature v'vithin
a range from about 0 to 100°C for 1 to 24 hours in accordance with
15 a normal method.
In the third method, 4-mercaptoisophthalic acid, which is
used as one of starting materials, can be prepared from a
corresponding 4-bromo compound in the following manner.
That is, the 4-bromo compound is converted into an alkyl
20 ester using alcohols such as ethyl alcohol capable of forming a
proper alkyl ester, and then the alkyl ester is reacted with sodium
sulfide, thereby replacing a bromo group by a mercapto group.
This reaction is completed by heating in a proper solvent
(for example, hydrocarbon solvent suchas alcohol solvent, benzene,

95 or hexane; ether solvent such as diethyl ether or tetrahydrofuran;



used.aggnegfsta.rt;ngrrat eri-al-s,-.-can -be - pr-epar ed froma  corres pondi ng
4-brono conpound in the follow ng manner. That is, the 4-bronp conpound is
converted into an al kyl 20 ester using alcohols such as ethyl al cohol

capable of formng a proper alkyl ester, and then tﬂg algg FQJOLS
reacted with sodium sulfide, thereby repIaC|ng EQ%%ﬁﬁﬁgg%Uﬁpﬁﬁ¥—g—nercapto
group. This reaction is conpleted by hq ting in a proper solvent (for
exanpl e, hydrocarbon sol vent such as alcohol solvent, benzene, 25 or

hexane; ether solvent such as diethyl ether or tetrahydrofuran;

Specification as at Jul 004 en sol suc S | or f orm or
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tenperature, within a range m apout 40 to 200C f er abl from
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gas in the anpynt within_a ran [ aboug 100_ o pref rably
from about Wi " $n2R TRgge HEPT BN 4&?@ EQ% ﬁﬁguﬂﬂefefﬁpel Yd EPT ot

4- mer capt oi sophthaljc acid, can repared by hydrol ng 4- rer capt o

al kyl este®% ﬁp%%%}ct% apRuL ﬁeﬁg ‘gﬁ’ioélrﬁyﬁ%‘?{?/sﬁ‘ @yaiggacﬁg I(ijefﬂrsa
conducted under the sanme conditions 10 as those.in .c f afo enen i oned
hydr ol y8i s SFeg8fi Bh thRnBRgUR h&' i oiPod i 9% p F%‘geﬁﬁoéﬁ E ﬁé)ogg‘ﬁé ormul a
(1) as the active_ingredi ent of t he present inv a_co ound wherein
R2 excl udeé’r&fﬁ?BP&&eﬁr Ghetinl pke &roeﬁaied"i’hmf’ e l15o'i‘r}lem’/@f"‘?‘i’gc HRMHEE usi ng,

as a raw material, a, conpound wherein hydr,ogen ]be atom as aDny active

i ngredi ent of th@h%r d AVRRTFRRT &’Pﬁgai‘lc acid’can’be prepared
hydrolyzing the 4-mercapto alkyl ester compound thus obtained.

Thishydrolysis reaction canbe conductedunder the same conditions
10 as those in case of aforementioned hydrolysis reaction.

Among the compounds represented by the general formula (1)
as the active ingredient of the present invention, a compound
wherein R? excludes a hydrogen atom can be prepared in the following
manner using, as a rawmaterial, a compoundwherein R? is a hydrogen

15 atom as an active ingredient of the present invention obtained
by aforementioned method via the acid azide.

For example, a compound wherein R? is an alkyl group can
be preparedby reacting a raw compoundwith a sulfuricacid dialkyl.
Examples of the sulfuric acid dialkyl include corresponding

20 sulfuric acid dialkyl such as sulfuric acid dimethyl or sulfuric
acid diethyl. These sulfuric acid dialkyls are used in the amount
within a range from about 1 to 20 mol, and preferably from about
1to10mol, per mol of the raw compound. The reaction is conducted
in a proper solvent, for example, aqueous alkali solution such

25 as agueous 10% sodium hydroxide solution, aqueous potassium



wherein R2 is an al kyl group can be prepared by reacting a raw conpound
with a sulfuric acid dialkyl. Exanples of the sulfuric acid dialkyl

i ncl ude corresponding 20 sul furic acid dial kyl suygh.as.. furi }
dimethyl or sulfuric acid diethyl. These sulfur$ eaﬁﬁhéﬁ% 3004 used
in the amount wthin a range from abo 1 to 20 nol, and preferably from
about 1 to 10 nol, per nol of the raw conpound. The reaction is conducted
in a proper solvent, for exanple, aqueous alkali solution such 25 as
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from about preferably r-om about or about 1 to

.24 hours. 5 Als Jefo und erein R2 is acety. ouf..C prepar ed
by reacti ng’ 5%@9\&6@%@&8%&@% 558%‘%%@‘2%%??’3&9%@% ggg??oﬁ t%ios
usual ly co %ug%ed in a proper solvent such as pyridine, or in the absence

of a solve YSStenperature within a range fromabout 0 to 100C, and

Bnnydr 8 n' ¢ heRbRBETOAAT A TGS T A Saiouh S1o88 U50 PEREER AR S
obt ai ned by TR EEER FroorRatnt BAR SHeRet s Bk an S PEBER anc
purified friosmuggglh?%%trjd%%ted in a proper solvent such as pyridine, or in
the absence of a solvent at a temperature within a range from about
0 to 100°C, and preferably from about 0 to 40°C, for about 1 to
10 24 hours using an acetic anhydride in the amount within a range
from about 1 to 20, and preferably from 1 to 10 mol, per mol of
a raw compound.
The objective compound obtained by the respective reactions
described above can be isolated and purified from the reaction
15 systembyaconventionalmeans. Examplesofthemeans forisolation
and purification include adsorption chromatography,
recrystallization and solvent extraction.
The urease inhibitor and the anti-Helicobacter pylori agent
of the present invention are prepared in the form of a general
20 pharmaceutical preparation using the isothiazole derivative
obtained as described above or its acid adduct salt, as an active
ingredient, and a proper conventional carrier for preparation.
The acid adduct salt can be prepared by using a proper acid

used commonly in formation of a salt, for example, inorganic acid

96 such as hydrochloric acid, sulfuric acid, phosphoric acid, or
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purification include adsorption chromatography, recrystallization and
sol vent extraction. The urease inhibitor and the anti-Helicobacter pylori

agent of the present invention are prepared in tggg iﬁ&[@ stat_% lgg%ggl 20

pharmaceutical preparation using the isothiazole i I i as

descri bed above or its acid adduct salt,3 as an active ingredient, and a
[

proper conventional carrier for prepara]t on. The acid adduct salt can be
prepared by using a proper acid used commonly in formation of a salt, for

le, i ' d . 25 _such_as_hydrachl orj id i id.
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di sintegrators, surfactants .and |ubricants,_ Th f t tical
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glucose, urea, Slfﬁgctho’rmcglfqgh%mpﬁgltlgggg&tefcalﬁ.agwl:tiaélaration can be selected
from various forms according to the therapeutic purpose, and

typical examples thereof include tablets, pills, powders, liquid

10 preparations, suspensions, emulsions, granules, and capsules.

When forming into the form of tablets, there can be used,

as the carrier, excipients such as lactose, sucrose, sodium

chloride, glucose, urea, starch, calcium carbonate, kaolin,
crystalline cellulose, and silicic acid; binders such as water,
15 ethanol, propanol, simple syrup, glucose solution, starch solution,
gelatin solution, carboxymethylcellulose, shellac,
methylcellulose, calcium phosphate, and polyvinyl pyrrolidone;
disintegrators such as dry starch, sodium alginate, agar powder,

laminaran powder, sodium hydrogen carbonate, calcium carbonate,

20 polyoxyethylenesorbitanfattyacidesters, sodiumlauryl sulfate,
monoglyceride stearate, starch, and lactose; disintegration

inhibitors suchas sucrose, stearin, cacaobutter, andhydrogenated

0il; absorption accelerators such as quaternary ammonium base and

sodium lauryl sulfate; humectants such as glycerin and starch;

95 adsorbents such as starch, lactose, kaolin, bentonite, and
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propanol , sinple syrup, glucose solution, starch solution, gelatin
sol ution, carboxynethyl cellul ose, shellac, nethylcellul ose, calcium

phosphat e, and pol yvi nyl pyrrolidone; disintegr . ch .as dr arch,
sodi um al gi nate, agar powder, |am naran powder, Sicaiot s $06£bonate,
cal ci um carbonate, 20 polyoxyethylene sgrbitan fatty acid esters, sodium

| auryl sulfate, nonoglyceride stearate, starch, and | actose;

di sintegration inhibitors such as sucrose, stearin, cacaobutter, and

pycrogena edi18i a1 A0PPIPId UL 20CShAT BLRE PN AR BhAZEVCATDN U base

and sodi umTaury unmectants such as glycerin and star 25
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at: 6 July silicic ricantfs” such as purified
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Furthernore, tab can ogtronal Ty rm of nornal coate

tablets, f , - t . i L g

eﬁlt eri | coloat i Tie ¥y MRr ERBhESe | SBbEE-cJSL A LBRPOR! BEpaPiA e

mul ti - r bl et . N f i i he. f i Ll
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such as glucose, lactose, starch, cacaobutter, hardened vegetable
oil,kaolin,andtalc;binderssuchaspowderedarabicgum,powdered

10 tragacanth, gelatin, and ethanol; and disintegrators such as
laminaran and agar can be used as the carrier.

Capsules canbepreparedbymixingvariouscarriersdescribed
above with the derivative of the general formula (1) or its
pharmaceuticallyacceptablesaltandfillingahardgelatincapsule

15 or soft gelatin capsule with the mixture.

If necessary, colorants, preservatives, perfumes, flavors,
sweeteners and other pharmaceuticals canalsobe incorporated into
the drug of the present invention.

The amount of the active ingredient to be incorporated into

20 the pharmaceutical preparation of the present invention is not
specifically limited and is appropriately selected from a wide
range. The amount may be usually within a range from about 1 to
70% by weight based on the total amount of the pharmaceutical

preparation.

25 The dose of the pharmaceutical preparation of the present
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phar maceutically acceptable salt and filling a hard gelatin capsule 15 or
soft gelatin capsule with the m xture. |If necessary, colorants,

preservatives, perfunes, flavors, sweeteners an her. al s can
al so be incorporated into the drug of the prese%?&%ﬁéé%ﬁgg%gﬁgﬁ%bgﬁn of

the active ingredient to be incorporatgd into 20 the pharnaceutical
preparation of the present invention is not specifically |limted and is
appropriately selected froma wi de range. The anount may be usually wthin
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speci fical Py PraTted an ppt op accor é age,

sex and ot et ougglons gfﬁgghﬁrpaalkheg;o nSLE 2l e ;smnsanq Lhe

form of varlou % ara

S 2f armaceutical
preparatlon i s .or ed The .dose of the h r gy
preparati on Sof*R erﬁiégsscﬁltaq i nven |%%mace ulr(r:aan i gr faﬁraggr iﬁat el yOLE;sée%Cl cted
accordi

the body wei ght, synptom therapeutic effect, route of
adninis?raFloﬁnlgﬁgr??eatnent time, but the pharmaceutical preparation IS

10 preferably ad,m}l ni St ar eg ,&nc%h%g:mdl Vi E]leéjé 5’5‘[‘21)%\@%4& o%@ﬁélpﬁés@ﬁ: in a

day with a dairy dose a“range FonT &

invention in human is appropriately selected according to the age,
body weight, symptom, therapeutic effect, route of administration
and treatment time, but the pharmaceutical preparation is
10 preferably administered once or dividedly in two to several times
in a day with a dairy dose within a range from abbut 0.1 to 100
ng/kg per one adult.
The pharmaceutical preparation of the present inventionmay
be administered alone or in combination with other compounds as
16 a pharmacologically active ingredient and pharmaceuticals
containing the same, for example, antibiotics such as amoxycillin
and clarithromycin; nitronidazdle antiprotozoal agents such as
metronidazole and tinidazole; antiulcer drugs such as bismuth
preparation, sofalcone and plaunotol; and proton pump inhibitors
20 such asomeprazole and lansoprazole. According to such combined
administration, it is sometimes made possible to eradicate
Helicobacter pylori with high probability and to more easily
achieve complete recovery from gastrointestinal diseases caused
such as chronic gastritis and gastroduodenal ulcer.

25
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Reference Example 1
Preparation of 1,2-benzoisothiazol-3(2H)-one [compound of
the general formula (1) wherein R!' = R? = H and X = C, hereinafter
referred to as “compound (3)”]

10 A solutionof thiosalicyclicacid (3.1g, 20mmol) inpyridine
(40 ml) was added dropwise in a solution of diphenylphosphoryl
azide (DPPA) (4.5ml, 20 mmol) in triethylamine (20 ml) at 0°C over
30 minutes.

The mixture was stirred at room temperature for 6 hours,

15 followed by extractioh with chloroform. The extract was washed
with water and dried over anhydrous magnesium sulfate. After
distillation, the residue was purified by silica gel column
chromatography (ethyl acetate:hexane = 1:3) and recrystallized
ffom chloroform to obtain 2.45 g of the objective compound (yield:

20 -81%).

Melting point: 142-144°C
'H-NMR (300MHz, DMSO-de)d: 7.44(1H, &t, J=7.8, 0.9Hz), 7.64(1H,
dt,J=7.8,0.9Hz),7.89(1H,dd,J=7.8,0.9Hz),7.99(1H,dd,Jf7.8,

0.%Hz), 11.51(1H, b)

25 13C-NMR (75MHz, DMSO-d¢) &: 121.8, 124.4, 125.0, 125.1, 130.4, 147.7,



(DPPA) (4.5m, 20 mmol ) in triethylamne (20 m) at OC over 30 m nutes.
The m xture was stirred at roomtenperature for 6 hours, 15 followed by
extraction with chloroform The extract was vvashﬁeag,{gawn;{gaatt & Q%QQH ed
over anhydrous magnesium sul fate. After distill resi due was
purified by silica gel colum chromatography (ethyl acetate: hexane = 1:3)
and recrystallized fromchloroformto obtain 2.45 g of the objective
conmpound (yield: 20 81%. Melting point: 142-144C 1H NVR (300MHz, DMSO- d6)
S: 7.44(1He=dy, J=7.8, 0. 9Hz) , 7.64 (1H, dt, J=7. 8, 0.9Hz) , 7.89 (1H,
dd, J=7. 8, 0.9Hz) , 7.99 (1H, dd, J=7.8, 0.9Hz), 11.51(1H, b) 25 13C MR
(75MHz, DVEQ-4Q)kfr) 43286042474, 12B.d), 1435, L3.6330- doadl Boko, Sagshi i cati on

as at: 6 lul'y 2004 ' 165 1 FT-1 R(KBr) e 743, 1316, 1443, 1639,
.2688, 2920,“%05@ E@g yt 152 (NH—i) + EI errent al analysis (%9 5
Cal cd. for NCSS 1 H 3.33; N, 9.26 Found: C, 55.37; H 3.37;

N, 9.25 Refﬂremggagxggyi%gs Esgpar ation of
5-am no- 1, 2- benzoi sot hi azol - 3(2H) -one [conmpound of the general fornula (1)
wher ei n gR1 cal'ﬂ‘dz.’ £62 c.HIveRY ¢, s5.61; H, 3.33; N, 9.26
Found: C, 55.37; H, 3.37; N, 9.25
Reference .Example 2
Preparation of S5-amino-1,2-benzoisothiazol-3(2H)-one
[compound of the general formula (1) wherein R' = NH,, R?’ = H and
10 X = C, hereinafter referred to as “éompound (10) "]
(1) Preparation of 4-mercaptoisophthalic acid
4-bromoisophthalic acid (10.0 g, 40.8 mmol) was dissolved
in concentrated sulfuric acid (10 ml) and dry ethyl alcohol (100
ml). The mixture was refluxed with boiling for one day, cooled
15 toroomtemperature andneutralizedwithsaturated sodiumhydrogen
carbonate, followed by extraction with chloroform. The extract
was washed with water and dried over anhydrous magnesium sulfate.
After distillation, the residue was dissolved in ethyl alcohol
(100ml) and 70% sodium hydrogen sulfide (10 g, 0.13mol) was added.
20 The reaction mixture was refluxed with boiling for 2 hours
and acidified with 50% hydrochloric acid, followed by extraction
with diethyl ether. The extract was washed with water and dried
over anhydrous magnesium sulfate, followed by distillation. The

residue was purified by silica gel column chromatography (ethyl

25 acetate:hexane = 1:20) and recrystallized from hexane to obtain



4- mer capt oi sophthalic acid 4-bronoi sophthalic acid (10.0 g, 40.8 mmol) was
di ssolved in concentrated sulfuric acid (10 m) and dry ethyl al cohol (100
m) . The mxture was refluxed with boiling for %ﬁ%ciﬁ’éﬁon Sop! By Bapk 0 room
tenperature and neutralized with saturated sodi umhydrogen carbonate,

foll owed by extraction with chloroform;gThe extract was washed wi th water
and dried over anhydrous nmagnesium sul fate. After distillation, the

resi due was di ssolved in ethyl alcohol (100 m) and 70% sodi um hydr ogen
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alcohol to obtain 7.61 g of the titled compound (yield: 97.7%).

Melting point: 280°C or higher
10 'H-NMR(300MHz, DMSO-dg)d: 3.17(1H, s), 7.64(1H, d, J=8.4Hz),
7.86(1H, dd, J=8.4, 1.8Hz), 8.47(1H, d, J=1.8Hz)
13C-NMR (75MHz, DMSO-dg) 5: 126.8, 127.0, 131.8, 132.6, 146.1, 166.9,
167.5
FT-IR(KBr)cm™: 671, 761, 1256, 1305, 1412, 1598, 1683, 2545, 2641,
15 2830
FAB-MS (m/z): 199 (M+H)"
Elemental analysis (%)
Calcd. for CgHgOsS: C, 48.48; H, 3.05
Found: C, 48.03; H, 3.08
20 (2) Preparation of 5-amino-1,2-benzoisothiazol-3(2H)-one
{compound {10} )
A solution of the compound (2.0 g, 10 mml) obtained in the
item (1) in pyridine (20 ml) was added dropwise in a solution of
diphenylphosphoryl azide (DPPA) (4.5ml, 20mmol) in triethylamine

25 (10 ml) at 0°C over 30 minutes.



-Met-i-ng--pot-nt--—280C -or--hi-gher—-10- 1H NVR-( 300MHz;—BMBO-d6) -S: 3. 17 - ( TH-—8) -
7.64 (1H, d, J=8.4Hz), 7.86(1H, dd, J=8.4, 1.8Hz), 8.47(1H, d, J=l.BHz)

13C NVR( 75MHz, DMVMBO-d6) 6: 126.8, 127.0, 131.8, 132.6, 146.1, 166.9, 167.5
FT-1R (KBr) cm1: 671, 761, 1256, 1305, 1412, 1598, .4883, . 204mvafegd. 15
2830 FAB-M5 (mz) : 199 (M+tH) + El enental anal ysi %£é§5%;§TJPgr—ééHGO4S:

C, 48.48; H 3.05 Found: C, 48.03; H 3.08 20 (2) Preparation of

5-am no- 1, 2- benzoi sot hi azol - 3(2H) - one conmpound(10)) A solution of the
conmpound (2.0 g, 10 mm ) obtained in the item (1) in pyridine (20 m) was

20mml) i ntret YA beg 15t b PO RIBEr e A €S B A o
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First, I5rrp"*:rhlet E?&dg\%rr%dglc%tv?gs %ggtgfgggea%d dissolved in methyl alcohol.

The resulting solution was adsorbed on an acidic active alumina
for chromatography. First, impurities were eluted and removed
with methyl alcohol and then eluted with a mixed 20% concentrated
ammonia water-methyl alcohol (1:4) solution to obtain a pure

10 objective compound, which was crystallized from methyl alcohol
(1.24 g, yield: 75%).

-Melting point: 230-233°C
1H-NMR (300MHz, DMSO-d¢) &: 5.36(1H, s), 6.96(1H, dd, J=8.5, 1.9Hz),
6.98(1H, d4, J=1.9Hz), 7.55(1H, d, J=8.5Hz), 10.94(1H, br)

15 13C-NMR (75MHz, DMSO-dg) 5: 164.5, 146.4, 125.36, 121.1, 119.4, 105.9
FT-IR(KBr)cm™: 611, 759, 1270, 1315, 1477, 1618, 2678, 2924, 2924,
3330, 3432
FAB-MS (m/z): 16753 (M+H)*

Elemental analysis (%)

20 Calcd. for CyHgN0S: C, 50.59; H, 3.64; N, 16.86

Found: C, 50.80; H, 3.73; N, 16.79

Reference Example 3

Preparation of isothiazolo[5,4-blpyridin-3(2H)-one
{compound of the general formula (1) wherein R' = R? = H and X

25 = N, hereinafter referred to as “compound (11)”
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crystallized frommethyl alcohol (1.24 g, y| el d: 75% Mel ti ng
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?nz'nﬂteeéDppA?@no( 7ot 8 et e 11 a4 bom t enper ature for 4 hours and
The mixture was stirred at room temperature for 4 hours and
the reactionmixture was distilled and adsorbed on an acidic active
alumina for chromatography. First, impurities were eluted and
removed with methyl alcohol and then eluted with 10% acetic
.acid—methyl alcohol to obtain a pure objective compound, which
10 was crystallized from methyl alcohol (2.64 g, yield: 87%).
Melting point: 235-237°C
'H-NMR (300MHz, DMSO-d¢)&: 7.51(1H, d, J=4.8Hz), 7.53(1H, d,
J=5.1Hz), 8.33(1H, dd, J=5.1, 1.5Hz), 8.83(1H, dd, J=4.8, 1.5Hz}),
11.93(1H, b)
15 *>C-NMR (75MHz, DMSO-d¢)&: 118.9, 120.8, 133.5, 153.0, 163.4
FT-IR(KBr)cm™': 606, 753, 1387, 1461, 1674, 2696, 2911, 3032
FAB-MS (m/z) :153 (M+H)"
Elemental analysis (%)
Calcd. for CegH(N0S: C, 47.36; H, 2.65; N, 18.41
20 Found: C, 47.26; H, 2.68; N, 18.11
Reference Example 4
Preparation of N-methyl-1l,2-benzoisothiazol-3(2H)-one
[compound of the general ‘formula (1) wherein R! = H, R? = methyl
group and X = S, hereinafter referred to as “compound (12)”
25 An aqueous 10% sodium hydroxide solution (20 ml) of



-t -he-reaet+on-m-xtur-e-was—di-st-i-l-1-ed - and--adsorbed-on--an -aci-di-¢c acti ve -

al um na for chromatography. First, inpurities were eluted and renoved with
nmet hyl al cohol and then eluted with 10% acetic acid-nethyl alcohol to
obtain a pure objective conpound, which 10 was crystall.] fr ahyl

al cohol (2.64 g, yield: 87%. Melting point: 235- ,

DMSO- d6) 6: 7.51(1H, d, J=4.8Hz), 7.53(%%& d, J=5.1Hz) , 8.33 (1H, dd, J=5.
1, 1. SHz) , 8.83 (1H, dd, J=4.8, 1 . ) , 11.93(1H, b) 15 13C NWR
(75MHz, DVSO-d6) b: 118.9, 120.8, 133.5, 153.0, 163.4 FT-IR(KBr)cm 1: 606,

Efi’agﬁf’if Andrpeniofspetiy-Siah o cne @ il AR se 1) 50
v 1 1.9 SRS R e P B ol R SRRPET 0 o
5o " compourd 13 H 4 aTeRRb it f%d%%"”eﬁr%néﬁya%*ﬁ?ﬁé SRR AR of
Speci {1 cat gy %m%a Gt B4 ui3h Fos benzalialil azly SaLH) oxgé%e HC

g, 3.3 mmol) "was "a indi uric acré

The mxt ue o3, Lef] exe%qum LT B0 LhBG:Q¥eAIL O d O bouad g xigact i on

with ch Xtract™ was was ydroc rlc aci dried
over recrystallized fromethyl acetate toobtain 0.47 g of the objective

compound (yield: 86%),
Melting point: 43-46°C
'H-NMR (300MHz, CDC13)&: 3.45(3H, s), 7.41(1H, dt, J=8.2, 1.4Hz),
10 7.52-7.64(2H, m), 8.04(1H, dt, J=8.0, 0.5Hz)
13C-NMR (75MHz, CDCl3}&: 30.4, 120.3, 124.5, 125.5, 126.7, 131.8,
140.0, 165.6
FT-IR(KBr)cm™: 670, 745, 1341, 1447, 1638, 3449
FAB-MS (m/z): 166 (M+H)”
15 Elemental analysis (%)
Calcd. for CgH,NOS: C, 58.16; H, 4.27; N, 8.48
Found: C, 57.48; H, 4.26; N, 8.38
Reference Example 5
Preparation of N-acetyl-1,2-benzoisothiazol-3(2H)-one
20 [compound of the general formula (1) wherein R' = H, R? = acetyl
group and X = S, hereinafter referred to as a “compound (13}”
A solution of 1,2-benzoisothiazol-3(2H)-one (1 g, 6.6 mmol)
in pyridine (20 ml) was added dropwise in acetic anhydride (10
ml). The mixture was stirred at room temperature overnight,

25 followed by extraction with chloroform. The extract was washed



-5 _...a,n.h.y.d_r_g.u,s_._._Fmg_n.e.s.i...um.....su.]....f, at-e--and--t-hen-di-stilled. -The r-esi-due- \Was - mm: - -
recrystallized fromethyl acetate to obtain 0.47 g of the objective
conpound (yield: 86%, Mlting point: 43-46C 1H NVR (300MHz, CDCl3) 6:
3.45(3H, s), 7.41 (1H, dt, J=8.2, 1.4Hz), 10 7. e, 64 ) ﬁl(lH
dt, J=8.0, 0.5Hz) 13C—NNR(75M—|Z CDC13) S: 30.4, '

126.7, 131.8, 140.0, 165.6 FT-1R(KBr)oml: 670, 745 1341 1447 1638 3449
FAB-M5 (mz) : 166 (M+tH) + 15 El enental analysis (% Calcd. for C8H, NOS: C,
58.16; H 4.27; N, 8.48 Found: C, 57.48; H 4.26; N, 8.38 Reference

Exanpl e 5 Rriepacati e & g&d%ﬁt Hyadoded UMBAREL] aéxczﬂedB(a%lé)c gxtmgjrdl?&ls

[ conpound of the general formula (1) wherein Rl H, = ac group and

X =S, her%ia@%fefs%mrﬂlefeft@a% tﬁ?er@di%@ﬁ@?!é&d (I‘%%);eﬁcﬁ.% WalsOBu &1 £ Jed
2- benzoi sot hi"azol -3 (2H) -one (1 g, 6. mmol) in pyridine (20 m) was

added dr Op‘MyS&HEa@SSI'c%l%ﬂﬂﬂﬂo%%t%%@apﬂﬁ(etﬁ}? B nWRSn S 11 ﬁ)q at

roomterrperature ovérnight, 25 followed by extfaction with chloroform The

extract wagnsashedyhrspecidd Cﬁtdnp%t §1a5ce§a£.yltyo 22041022 9 Fhogatyy at ed

sodi um hydrogen cai bonate, dried ove drous magnhesium sul fate and t hen

distillgd JHedteskduenyBsndUfyidiad sas) .

Melting point: 135-137°C

'H-NMR (300MHz, CDCl3)8: 2.79(3H, s), 7.41(1H, ddd, J=8.0, 7.1,
0.8Hz), 7.53(1H, dt, J=8.0, 0.8Hz), 7.71(1H, ddd, J=8.0, 7.1,
1.4Hz), 8.03(1H, ddd, J=8.0, 1.4, 0.8Hz)
10 '*C-NMR(75MHz, CDCl;)&: 24.9, 120.6, 125.4, 125.9, 127.9, 134.5,
141.0, 163.4, 170.1
FT-IR(KBr)cm': 604, 737, 1368, 1451, 1687, 2931, 3009, 3064
EI-MS{(m/z) (rel.int.%): 193 (M*, 16), 151(100), 123(5), 96(4)
Elemental analysis (%)
15 Calcd. for CgH,NO,S: C, 55.95; H, 3.65; N, 7.25
Found: C, 55.92; H, 3.66; N, 7.20
Test Example 1
Urease activity inhibition test
Using the compound as an active ingredient of the present
20 invention as the test compound (urease inhibitor sample), the
following urease activity inhibitory test was conducted.
Using '?C-urea as a substrate, the amount of urea, which
is eliminated due to the urease enzyme reaction, was measured with
a lapse of time by means of >C-NMR. On the basis of an elimination

25 rate (M/sec) of !’C-urea in the absence of the urease inhibitor



recrystallized fromethyl acetate to obtain 1.2 g of the 5 objective
conmpound (yield: 94%. Melting point: 135-137C 1H NWR (300M—Iz CDC13) b:
2.79(3H, s), 7.41 (1H, ddd, J=8.0, 7.1, 0.8Hz), saqitﬁ, u -2%09
0.8Hz), 7.71 (1H, ddd, J=8.0, 7.1, 14Hz)803

0.8Hz) 10 13C NI\/R(75M—|z CDC13) S 24. %3 120. 6, 125. 4, 125. 9 127. 9 ' 134. 5,
141.0, 163.4, 170.1 FT-IR (KBr) cm1 : 604, 737, 1368, 1451, 1687, 2931,
3009, 3064 EI-M5(nfz) (rel.int.% : 193( Mk, 16) 151(100), 123(5) 96(4)

El enent al éﬂ%‘ Sthd) case Q%leg:@ there AHMNPESh CatoS% P heH Frés@ﬁ’ce Nof 7. 25
Found: C, 55.92; H 3.66; N, 7.20 Test Exanple 1 Urease activity inhibition

test Using 6@5&%@9_9%%&'& é‘&h‘a\ﬁ dOELHEENY t & ab R Pheselt sar
invention as the test compound (urease inhibitor sanple the fo |OWI ng

urease acti byl ighlab Atk s! 8l HESEARMYICad: £ 15h a0 13C urea as a

substrate, the anmount of urea, whi is elimnated due to the urease

enzyne rea S 1 I s 85.13CGNVR. On
t he basis ?fﬂ&%atw?m ggl??lgfn?g%wr aétﬁlg}%{/l gggﬁfgétﬁ%‘ggﬁﬁﬁat he absence of

the uregse ANQiikiik9bnSPeRLl i £ad iQRAnsat: 6 luly 2004 23 sanple, the case

where the elimnation rate in the presence of
Pulse decay time: 0.5 seconds

Scan number: 8-30 times
Probe temperature: 20°C
Spectral band width: 18102.9% Hz
10 Date point: 36192 pulse
Angle: 27°
{Preparation of sample) In a NMR tube having a diameter of 5 mm,
Helicobacterpyloriurease (manufacturedby OTSUKA PHARMACEUTICAL
CO., 1.6 units) dissolved in 500 p 1l of a mixed solvent (pH7) of
15 400 u 1 of 0.1M phosphate buffer (pH7) and 100 p 1 of DMSO was added
and each test compound (urease inhibitor sample) dissolved in 100
1 1lof ethanol was added, followed by standingat 20°C for 30minutes
and further standing on an ice bath for 10 minutes.
Lc-urea (manufactured by Mass Trace, Inc. (99 atomic % *°C),
20 1 mg) dissolved separately in 100 g1l of the same mixed solvent
cooled to 0°C was added in the NMR tube, followed by rapid shaking
to prepare a sample wherein the reaction solvent amount is 600
21l. A sample containing no test compound was used as a control.
[Measuring procedure]

25 Each sample was inserted into a probe and the enzyme reaction



~t-he—-sanple-i-s—+edueed-t-e-hal-f-was--eal culat-ed--as -+-€50--of--the-sanpl-e.- -
[ 13C- NVR apparatus and neasuring conditions] Apparatus: GEM N 300 (75 N+E)
manuf actured by Varian Co. 5 Acquisition tine: 1.0 seconds Pul se decay

time: 0.5 seconds Scan nunber: 8-30 tinmes Probe E %ﬂﬁﬁé s %l ?
Spectral band width: 18102.9 Hz 10 Date point: 3 ¢ pu@;eLéE ng 26b4
(Preparation of sanple) In a NVR tube ving a dianmeter of 5 mm

Hel i cobacter pylori ur ease( manuf act ured by OTSUKA PHARVACEUTICAL CO., 1.6
units) dissolved in 500 1 of a m xed solvent (pH7) of 15 400 g | of 0 . 1M

phosphate BULT ec GRET) and 400 gk 0h PYBONAS.AdIEd nd eaeb deshe

conpound (urease rn itor sanple anol

added, " ol | ouedby, 5,30di.ng, @fﬁg. 155l 9tpdR ML Sz, AN LYLLDS slaiin o

an ice bat m nttes urea nanu acture race, Inc. (99

: ic % 3

ol vent  ca sﬂ%osg;&ﬁéea Y HReRT IR ik oY A B B Dk ng
t h

Sanpl o contRiREnEo R TR ehpot Setocad SEy AR Fhpbee el for”

procedu

Speci f i %:][ IH}ZS)% E@%g%tsé%gpa}vfﬁ%%as ! 4Suesrzflp%dai3eLﬂMﬁlaBp89§tl§£'.d EE%SSQ&XXP1§,eaCt i on
an elimination rate (M/sec) of a signal (165 ppm) of B3c-urea as
the substrate was determined.
[Results]
| Using the compound (BIT) prepared in Reference Example 1
10 as the test compound, a test was conducted. As a result, ICs of

BIT was 5.5 X 107°

The same test was repeated, except for using a commercially
available jack bean urease in place of the Helicobacter pylori
urease. As a result, ICso of BIT was 13.2x107°

16 These values are equivalent to those of hydroxamic acids
as a conventionally known typical urease inhibitor (K. Kyoichi
et al., Biochim. Biophys. Acta, 65, 380-383 (1362); K. Kyoichi
et al., ibid, 227, 429-441 (1971); S. Odake et al., Biol. Pharm.
Bull., 17, 1329-1332 (1994)) and this fact shows that BIT has a

20 strong urease inhibitory activity.

Using the respective compounds obtained in Reference
Examples 2 to 5 as the test compound, the same test (using the
jack bean urease) was repeated and ICso of each test compounds
was determined, thus calculating a relative urease inhibitory

256 activity value relative to a standard (1) for the same value of



-“Wwas—-econduct-ed--at -t+-he--react i-on-t enperat-ur e { t enperat-dr-e-of--t he---probe)-of - -
20C and the neasurement was conducted every 20 seconds after | to 4
m nut es have passed since the beginning of the reaction, while the

nmeasur enent was conducted every one minute after ﬁ %ﬁ ﬁoggsrﬁ, ﬂ(‘“ﬁﬁﬁﬁ have
passed, using a 13C NWR apparatus. Consequently, erl Tl rate
(Msec) of a signal (165 ppm) of 13Curgp as the substrate was determn ned.

[ Results] Using the conpound (BIT) prepared in Reference Exanple 1 10 as
the test conpound, a test was conducted. As a result, 1C50 of BIT was 5.5

X 10-5 M sa.gget]ggéulvs@ss_arr%pg%gg, %gﬁﬁ&]t_b]{pr using a comrercially

avai |l abl e jack bean urease in place o i cobacter pylori wurease. As

aresult, |C50 ofh,Bulvas dif Bthinacterkts f'x;eqkavawe&r@gsee SAHLERL Sy O

_th(r)]fsg_ of h)(/dr oxam ¢ &ti as ‘a conventi ona nown typi cal urease

i.nhi bi tor - Ky:@l chy t i j i - :
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ease) was repeate conpounds

vas deter et s 2 §hath. & LELANY eadlt S3BECLIN PLLOLYREBASL! VI LY

val ue rel ati've standar e sane va peci ation as at:
6 July 2004 Furthermore, the same test was repeated, except foradjusting

the pH of the reaction system to 6 (a mixed solution of 350 u
1 of a solution prepared by dissolving NaH,PO4°2H:0 (1.04 g) in

10 distilled water to make 50 ml, 150 ul of a solution prépared by
dissolving Na HPO.-12H,0 (2.39 g) in distilled water to make 50
ml, 100 z1 of a solution prepared by dissolving NaHz;P0O4*2H,0 (1.04
g) and H3PO, (100 p1l) in distilled water to make 50 ml and 100
41l of DMSO was used as buffer (pH6)). The results are shown in

15 Fig. 2 {(withrespect tothe compounds obtained inReference Examples
2 and 3).

As is apparent from Fig. 1 and Fig. 2, any'of.the compounds
as the active ingredient of the present invention prepared in
Reference Examples 2 to 5 has an excellent urease inhibitory

20 activity similar to the same compound as the active ingredient
prepared in Reference Example 1.

Test Example 2

Anti~Helicobacter pylori activity test

An anti-Helicobacter pylori activity test of the compound

25 as an active ingredient of the present invention was conducted
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rel ative urease inhibitory activity of the respective test conpounds
(conpounds obtained in Reference Exanples 2 to 5) relative to the value 1
for the urease 5 inhibitory activity of the conmpaund. (BLT) ohtaj in

Ref erence Exanple 1, while the absci ssa shows tqyeg'f'éal;|30n Séﬁg |

conpounds. Furthernore, the sane test ggas repeated, except for adjusting

the pH of the reaction systemto 6 (a m xed sol ution of 350 1 of a

sol ution prepared by dissol ving NaH2PO4. 2H20 (1.04 g) in 10 distilled

water to mMaketh Bbiidwh@ Jrdfedtreobdihgna PALAK & RetHbgsol vi ng
Na2HPO4. 12H20 (2.39 g) indistilled water to nake 50 nl, 100 g 1 of a

sol uti on prigpa i i : 2 1. and H3PO4 (100 , ul)
o seT PagPabedoRyation ) JBgEDE: 5%9%1.(%]:%[)'\1}5%)0&68 used as buffer

(pHe) ). . The r eﬁé‘iiéo@éc@cﬁ%%gfgﬁél‘%g?950'&455(:%11@5 Qv%§g%9;notc%ltailﬂ§dcﬂ{mounds

obt ai ned i nRef erence Exanp I's apparent fromFig. 1 and

Fig. 2, any g 'x?BQPPP?@%h (%%uEQ@1&‘%&5)!3%6%@@1@@&58&) 1 Ben PL B8EY
Re és 2to 5

i hvention prepared In erence Exanp has an excel |l ent urease

i nhi bi t gry 720¢ag} iéﬂcj:i iy:r?%kgjf{lg{u{-gd EE‘:%;‘F{E%&%%&UH%% Zé:rcpilt&e‘ﬁggﬁﬁit‘!?ogen

i ngredi ent prepare erence

fest of 1 he Boreb A e O ™o Thahr bsoi™ ot on
was conduct®q ainswere recovered, cultured similarly ina liquidmediumusing
a Brucella broth (BECTON DIKINSON) for one day and then diluted
with the same medium to control ODesonm to 0.1.
10 {2) Preparation of dilution series of test compound
The test compound was dissolved in 50% ethanol-saline to
prepare a 1 mg/ml solution and the solution was 1- to 2048-fold
dilutedby 12 steps with the same medium to preparedilution series.
{3) Test procedure
16 In each well of cell cultu;e plate (20 pl/well), each
stepwisely diluted solution (20 pl) of the test compound was
charged and a Brucella medium {(containing 7% FBS) (160 ul) was
added, and then apylori strain solution (20 2 1) was finally added.
After the plate was cultured in a mixed carbonic acid gas-nitrogen
20 gas culture medium (10% CO;, 5% 0, 85% N;) at 37°C for 3 days,
the turbidity (ODeeonm) Of each well was measured and the bacterial
inhibitory rate (eradication rate, %) was calculated using the
same value upon. beginning of the test as a standard.
(4) Results

25 The results obtainedbyusing the active ingredient compound



dilution method. (1) Preparation of Helicobacter pylori solution
Hel i cobact er pyl ori ATCC 43504 strains were innoculated in a nmediumin petri

di sh (Brucella agar (BECTON DI KI NSON) , cont ai ni B 19 ) en
cultured in a m xed carbonic acid gas-nitrogen é%%g@%%?%$§§%%@§%§P?10%)
021 5% 02, 85% N2, 37C) for 2 days. Thg strains were recovered, cultured

simlarly in a liquid mediumusing a Brucella broth (BECTON DI KI NSON) for
one day and then diluted wth the same nmediumto control OD6(nmto 0. 1.

10 (2) Prena 8ld BRe0bnflintbheon eitaingh PRl UMM BRardfe | 63 SesROUNd

was di ssolved 1n"50% ethanol-saline to prepare a 1 ng/m solution and the

sol ution wag, ¥iqt 032048 fyql(qd 301 {4 ey nh2 eSERBRs Wild) drh@i SapBoaedim to
prepare dilution series. 3) "Test procedure 15 In each well of cel

he test comdutt bas e ntrsdacd A Rt BT P n Mtag)

the test co charg ruce

(160 ul) Wq_%sta@gﬁgf)uﬁgq themwsd Pyl géiotsst r@hnsiolUinOnd29tY bhtaBsedinal ly

added. After the plate was cul'tured in a m xed carbonic acid gas-nitrogen

20 gas gult ggl i Hg%( 2'91?{% e la%%aqg’ac§§%é2%ﬂ%%di$%ﬁ {3 tRedB¥Ssent he

turbidity eac was nmeasur e bacterial i1nhibitory

o e R0 pIBE A S o K9 P
following control compound.
Control compound: Metronidazole (MN), which has
conventionallybeen known as an agent for eradicatingHelicobacter
10 pylori, was used.
The above test results were expressed in mean SD. In case
of the active ingredient compound of the present invention, n =
12. In case of the control compound, n = 6.
As is apparent from Fig. 3, the compounds as the active
15 i.ngredient of thepresent invention (obtained inReference Example
1) exhibits higher Helicobacter pylori inhibitory rate at a lower
concentration as compared with MN and, therefore, it has an
anti-Helicobacter pylori activity strongér than that of MN.
As described above, it is apparent that any of the compounds

20 as the active ingredient of the present invention has both a urease

inhibitory activity and an anti-Helicobacter pylori activity.

INDUSTRIAL APPLICABILITY
Thus, according to the present invention, a compound having

25 an excellent inhibitory activity against urease of Helicobacter



-25-Fhe-resttt-s-obt-ai-ned--by--usi ng-the-acti-ve i-ngredient-coenpound-— e
Specification as at: 6 July 2004 27 of the present invention obtalned in

Ref erence Exanple 1 are shown in Fig..3. In Fig. 3, the ordinate shows the
eradication rate (%, while the abscissa shows t$ﬁ % ; I: {3&05 ug/m)
of the test conmpound. In Fig. 3, plots (1) show aﬁ&ﬂSﬁ %ﬁ%u ai néd 5 by
usi ng the conpound as an active ingredignt of the present invention, while
plots (2) show the results obtained by using the follow ng control
compound. Control conpound: Metronidazole (MN), which has conventionally

been known 38 o34 RGEMN1 49k uee@dGhi BILERhhaARAGIE He1DcBYAOEd y p YRS, USed.
The above test results were expressed in nean SD. In case of t%e active

| ngredi ent LHROUNH; ok é&?ca%ﬁft%t cbRY¥EMA U aR Fctide iHyLRIEnE] dH€
control conpound n is apparent fromFig. 3, the conpounds as the

active 15 ﬁﬂwl‘a@ae”tmé cfth%s%%S%Hé Mléfseé?{ﬂ QRvERPL & B 'erffB%E‘i‘{r@“@&
Exanpl e 1) exhibits higher "Helicobacter pylori inhibitory rate at a |ower

concent rat i as tCOARANS tMyh Be M 20k + LA 8 0L Lsed tcaﬁéﬁdasy urease of

anti - Hel i cobacter pylori act|V|ty stronger than that of As descri bed
above, st iR )13RRAEERErHALANYs RN é@%h?QHPQ%@@%n@Ps %ﬁdtg%%t%tih&!&enal
i ngredi ent of the present invention has a urease inhibitory activity

and an antildeld cobacter pylori act|V|ty. INDUSTRIAL APPLI CABI LI TY Thus,
according to the present invention, a conpound havi ng



25-an-excett-ent—i-nhi-bi-tory—acttvi-ty-agai-nst -urease-of-—Heticobacter ~————-- -

Specification as at: 6 July 2004 28 pylori as well as a urease inhibitor
and an anti-Helicobacterpylori agent, which contain the conpound as an

active ingredient, are provided. The drugs of tq%egﬁgmgpgsﬁgdgggﬂﬁﬂ are
effective to prevent and treat gastrointestinal diseases cause y urease

of 5 Helicobacter pylori, such as chronig gastritis and gastroduodenal

ul cer. Specification as at: 6 July 2004 29 CLAIMS 1. Aurease inhibitor
whi ch contains, as an active ingredient, an isothiazole derivative
represented by the general fornula (L} fdl NR2 (1} X S5 wherein RL
represents a hydrogen atom or an am no group, R2 represents a hydrogen

atom a lower alkyl \ALoUPs R, AL AGRI M cOlOUlhs, 200N ckeREasBIba; anear bon

atomor a nitrogen a e urease In Itor according t clarm1,

e o rCan 38bEN P LD ?g%gg%ﬁi\%-?Fgg%gﬁ-g%&ng?ﬂgh%dgé%xeaclt edefiqnife group

10 consisting o I azo
isothiazolo[5,4-b]pyridin-3(2H)--one,O
5-anino-1,2-benzoisothiazol-&QZFD-one,
o~ 2
| N-R (1)
Z /
X~ °S
5 wherein R' represents a hydrogen atom or an amino group, R?
represents a hydrogen atom, a lower alkyl group, or anacetyl group,
and X represents a carbon atom or a nitrogen atom.
2. The urease inhibitor according to claim 1, wherein the
active ingredient is at least one kind selected from the group
10 consisting of 1,2-benzoisothiazol-3(2H)-one,
isothiazolo([5,4-b]lpyridin-3(2H) -one,
5-amino-1, 2-benzoisothiazol-3 (2H) -one,
N-methyl-1, 2-benzoisothiazol-3(2H)-one and
N-acetyl-1,2-benzoisothiazol-3(2H) -one.
15 3. An anti-Helicobacter pylori agent which contains, as an

active ingredient, an isothiazole derivative represented by the

general formula (1):

| N-R? (1)

wherein R' represents a hydrogen atom or an amino group, R?
20 representsahydrogenatom, a lower alkyl group, or anacetyl group,

and X represents a carbon atom or a nitrogen atom.



N-acetyl -1, 2- benzoi sot hi azol -3(2H)-one. 15 3. An anti -Helicobacter pylor
agent which contains, as an active ingredient, an isothiazole derivative
represented by the general formula (1): 0 R /NR2elodo)e o wiahei n Rl
represents a hydrogen atom or an am no group, RQ'igg—éééregeﬁ%gjé—hydrogen
atom a |lower alkyl group, or an acetyl group, and X represents a carbon
atomor a nitrogen atom Specification as at: 6 July 2004 30 4. The
anti-Helicobacter pylori agent according to claim3, wherein the active
ingredient is at least one kind selectzgd_fromthe group consisting of

1, 2- benzoi sot hi azol -3(2H) -one, 5 isothiazol o[ 5, 4-b] pyri di ne-3(2H) - one,
5-am no-1, 2 -benzoi sot hi azol - 3( 2H) - one,

N- net hyl - 1, 2- benzoi sot hi azol - 3(2H) - one and

N-acetyl -1, 2-benzoi sot hi azol - 3( 2H) - one.

4. The anti-Helicobacter pylori agent according

to claim 3, wherein the active ingredient is at least
one kind selected from the group <consisting of
1,2-benzoisothiazol-3{2H)-one,

5 isothiazolo([5,4-b]pyridine-3(2H) -one,
5-amino-1, 2~-benzoisothiazol-3(2H) ~one,
N—methyl—l,2—benzoisothiazol—3(2H)—;ne and

N-acetyl-1, 2-benzoisothiazol-3 (2H) -one.



