; e3e| X&6\ Tnbw 1 DESCRI PTI ON «UREASE | NHI BI TORS *166166* TECHNI CAL FI ELD 5
‘The present invention relates to a novel urease inhi bi toréwmmmmmmm
anti-Helicobacter pylori agent. BACKGROUND ART It has rec de
cl ear that urease produced by 10 Helicobacter pylori has a cl aggoi+«l ati on
to the devel opment of gastrointestinal @i seases such as chronic gastritis

and gastroduodenal ulcer. The nmechani smof gastric nucosa injury due to
urease is considered as follows. Urea secreted fromthe gastric parietal is

hydrol yzed by 15 urease to producepggamrnp@argnd carbon dioxiﬂ MNEMMHNW has
a strong mucosa injurious effect, thereby to cause a bl ood mw of

the gastric nucosa, and al so neyrkakkzefu9astHRg acid, thereby tgagrabl e

habitati on of Helicobacter pylori wthin the stomach under a severe acidic
environnment. In case Helicobacter pylori 20 adheres to the gastric nucosa,
epithelial cells of the gastric nucosa produce Interleukin-8 ( IL-8 ) as a

ki nd of c%ﬁﬁ%ﬁgg?%vgﬁhhg | L-8 acts onneutrophils, thereby to cause

m gration-a ion of neutrophils. The activated neutrophils form
phagocyt osi s anﬁ hagosone and al so cayse production of active oxygen and
55 deghanul at | ONPETHES BT OHUTBEPTCKT & SaRy 68N PR AT SIalEEE S8 RBRHRALOT 2
injury and induced to hypochl orous acid through an action of chlorine and
nyel oper o@"dade Hoetth8NStgHedA CoORRFtEE BY48TdoAYEREed i Nnto nonochl or ani ne
by neans of ammonia, thus causing a cell injury. It is also deened that
ammoni a decreases reduced glutathione 5 as a scavenger of active oxygen,
thereby to enhance the production of active oxygen. A substance having an
acti on of BASKARQUNYgARA activity of urease produced by Helicobacter pylori,
nanmely, a urease activity inhibitor is effective to prevent and treat the
devel opnent of IO Hast recenedvi beendingdasesesuchhat yasasecpnodesadilpyury,
and such a urease activity inhibitor has attracted special interest
recenflDy. Hedamplhes telrepgdbriinbbede bydsexam &t am d dieh dayedogtmenydpdxam ¢
acid (A), benzohydroxam c acid (B), and nicotinohydroxam c acid
gastrointestinal diseases such as chronic gastritis and
gastroduodenal ulcer. Themechanismof gastricmucosa injury due
to urease is considered as follows.
Urea secreted from the gastric parietal is hydrolyzed by
15 urease toproduce ammonia and carbon dioxide. Ammoniahasastrong
mucosa injurious effect, thereby to cause a blood flow disorder
of the gastric mucosa, and also neutralizes gastric acid, 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 actsonneutrophils, therebytocausemigrationandactivation
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



(©; disulfides such as 2,2'-dipyridyl disulfide, cysteine, and 15
‘di sul firam and phenols such as hydroqui none, p-nitrophenol, and
p- am nophenol . Aforenenti oned hydroxam c acids (A) to (C) are reported in
K. Kobayashi et al . , Biochem Biophys . Acta . , 65, 380-383 ( 1962 ) )
and K. Kobayashi et al., Biochem Biophy¢s. 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,6 266,
10260- 1026%5(:3994hK. iHavwewar ot AgpeceeBROUBdScanetBibhyhi AsUdétLoendfin a
urease 25 activity inhibitory action of Helicobacter pylori and it is
desired ch@o&@n%hﬁﬁyagE@oBQYGkQHa@eBQV@Be%&%@k%@QQmﬂ?YbQﬂjﬁ>ééﬁ@é?ted .
i nhibitory action by i ch” af orenenti oned conpounds can be replaced in this
field. An;qbj t rqﬁg? ' ' st ' S t
havi ng a ﬁ?ggggﬁgégﬁ%ﬁgaﬁ%q1 I %?%?§%§i$@§ﬁ&§hiQ%Q%gnggG?F% |n9$%?§§field.
DI SCLOSURE OF THE . I ese 1) ar.s. _have. i nt jye
st udi ed, her et of ?rgel,é\%ggggrggf%getprggrtpggugggka[Sfe%&ie&lsﬁgq %e%l%)?/eecfaz{rﬁél%‘?e{lone
i nhi bi or§ active substapcetwhich neetstbge Equiregents f thig f%eld and
has prvi 80st ¥ 8UECEEReY" P ddFetophEt “OFTa°¥erd 8P CHgvy Production
di t hi obenzghydrgoxam ¢ aci d derivatives which achi eve the object. Thus, they
have coin%t@&tEW@ i°f&fti'on based on this know edge 15 and filed the
pat ent application (see Japanese Published Unexam ned Patent Application
(Kokai) Tokkyo RoRBPRERNE®.h@ibes|gngsdyony Aft HehHeblsEruiart astddy tyt AE
present inventors have found that several kinds of novel isothiazole
deri vat i v&¥eRsecb apdesed bivehe l irebzet ¢ nmyBiordr ynamwe  Xe 2d8t807F aAE1HALY
excell ent 20 anti-Helicobacter pylori activity. Thus, they have conpl eted
t he presednhilipidor dis bdsegdtonet Apspkavanbdyed Wmedr dihey deyetlloprmpnésefit
invention, there is provided a urease inhibitor which contains, as an
acti véli ngredirerint et iirsdt $i st esdesiuct &y gasépriesantesh bypjuly, geresatkh
formula (1): 25 4

aureaseactivityinhibitorhasattractedspecial interestrecently.

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
16 disulfiram; and phenols such as hydroguinone, 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

256 activityinhibitoryactionof Helicobacterpylorianditisdesired



R~ NR2 ~ 1) Swherein RL represents a hydrogen atomor an am no group, Rz
‘represents a hydrogen atom a |ower al kyl group, or an acetyl group, and X
represents a carbon atomor a nitrogen atom 5 Al so, according to the
present invention, there is provided an anti-Helicobacter pylori agent

whi ch contains, as an active ingredient3 an isothiazole derivative
represented by the sane general formula (1). Furthernore, according to the
present invention, there are 10 provided the urease inhibitor and the

anti - Hel i aebathey and deivedagend nowker ehbs t hrcadidwie g agnedissninhsbatokgast
one kind selected fromthe group consisting of

1, 2- benZOla%QtﬂaJnaEy'wﬁi&H&f@i@meh%@bhleﬂzebﬁbéuﬂdbldbw bdi FePZd8d arethis
5-am no- 1, 2- benzoi sot hi azol - 3(2H) - one, 15

N- et hyl - %q%ﬂggn20|soth|azol 3(2H) -one and

N-acetyl -1, 2- benzoi sot hi azol - 3(2H) - one. BRI EF DESCRI PTI ON OF THE DRAW NGS
Fig. 1is agra h i e

| ngr edi ent com%ﬁnﬁﬁﬁﬁ%‘ﬁ?ﬁ)ﬁ%ﬁ%@eﬁéﬁ%@? s REg ¥ et S0 TAREES 11
Test a 2 1S a urease i.nhibitory activ t of
the achi |an§fr ) BREAE BRI o TRe T Sea o Bt T O et Gnedd s
accordanc th: Exanple 1. Fig. 3is a graph showi ng an

anti-Helic e]ﬁtflori activity of the active ingredient conpound of the
present invention determ ned in accordance with Test Exanple 2. 5 BEST MODE
FOR CARRYI NG QUT THE | NVENTI ON Anong t he conpounds represented by the
general faornul a used as the actlve ingredient in the urease inhibitor
and t he arﬁﬁs-q%si[%@ba@?t e EyINENTIG8ht of the present invention 10
(hereinafter referred nerely to as "drug of the present invention"
sonetines) , a @@ﬁﬁﬁﬁﬁﬁ%ﬁéﬂ§?ﬁtﬂ¥sQ@Yﬁ@@?%@ﬁ%ﬁﬁ%ﬁSéuﬂyaﬁo@@ﬁeépéﬁﬁﬁmd X
represents a carbon atom nanely, 1,2-benzoisothiazol-3(2H)-one (BIT) is a
conpoufd vilvos e tentiuiieg i mwmitn,g Fa @y emdagealiny ibdde rivn@@tivan 15
anti psychotic activity has recently been found in a derivative derived from
a carbonylsuprshgncee vthiec3-nposis itdre theensiofer{ent Ziafi tétisalfieldr @md Plasrm ,
(Weinheim , 331, 219-223 (1998) ; N. J. Hib et al., J. Med. Chem, 15,
2308- 2314 griHS8PDus1P. sulccldd eém etevadlgpment of a series of novel

dithiobenzohydroxamic acid derivatives which achieve the object.
Thus, they have completed the invention based on this knowledge
15 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
20 anti-Helicobacterpyloriactivity. 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



J. Appl. Bacteriol., 69, 567-5677 (1990); J. P. Yevich et al., J. 20 Med.

‘Chem , 29, 359-369 ( 1986) ; R Fisher et al . , Arzeim Forsch. , 14,
1301-1306 (1964) ) . As the method of preparing the derivative, for
exanple, there is knowmn a nethod of McClelland et al . , conprising

synt hesi zi ng the derivative from 2, 2-di #hi odi benzoic acid via an acid
chloride (EWMCelland et al., J. Chem Soc., 3311-3315 25 (1926); Z.
Katz et al., J. Og. Chem, 19, 103-114 (1954)). G However, there has
never been reported the fact that thegconpound has a urease activity, and
the fact is the know edge mBHch is nely found out by the present

i nventors. The conpound represgte thezgeneral formula (1) as the 5
active ingredient in the present inyentNoR" inclu@ilng BIT, and the nethod
of preparing the same will be desgfib&d in detail below In the present
specification, exanples of the | ower al kyl group represented by Rz in the
general f la.(rl i a o] aving 1 n ons,
such as n&?%?F?“thy%?bggéggﬁ? §Oﬁ%§%%?g%yg?oﬂu¥§l?nt%éfbgdﬁaﬁggbéﬁiyl, or
hexyl group. Exanples,of the c ound represent ed t he gener formul a
(1), mhicﬁeP§eﬁﬁﬂﬁﬁ$EHd£89FH€%§)ﬁ% °r'R Féli;ﬁr%ggtﬁéar?ﬁf%ﬁﬁg gﬁgfesent
i nvention, include 15% t hose erein RL is a.h&dro en_atomand (2) those
wherei n X3Pg & F&PE&TS a PedtOF Gfhér M4 TS99 ePFER - conpound i ncl ude
those wherein RL_is an amno group, R2 is a hydrogen atomand X is_a carbon
atom akd those fhéPei FCHHERIF tanth REXSSETHY HR BERN. A 0B CERd KPrevided

ni trogen atom Exanples of the conpound, which is particularly suited for
nedi cal us@® ankdHed ek acertoRYAgréofPBRRdghioh contains, as an active

1, 2- benzoi sot hi azol - 3(2H) - one, i sothi azol o[ 5, 4-b] pyri di n-3(2H) - one,
5_anino_lg@qggggﬁn§otﬁﬁagdxﬁg@zpwﬂ@n@privative represented by the same

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

N- acet yl - Behayeniz dicstWiaazol)--3( 2H) - one. 25 The conpound used as the active
i ngredi ent can be prepared 7 by aforenentioned publicly known method or
its equival ent. Filvdheresert, bovendong tratbefpoeskrh invpntied, netéoe aggpabl e
of preparing the objective conpound in higher yield with |ess side reaction
produdd aprmonpirddha tireafser énbhbibnedapdbthel antkingiel isoetdized: pylori

agent, wherein the active ingredient is at least one kind selected
from the group consisting of 1,2-benzoisothiazol-3(2H)-one,
isothiazolo[5,4~-blpyridin-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 theactive ingredient compoundof the present inventiondetermined
in accordance with Test Example 1.
Fig. 2 is a graph showing a urease inhibitory activity of

the active ingredient compound of the present invention determined



This inproved nethod wll be described in detail below, wth respect to the
ki nd" of the substituent R2 in the conpound represented by the general
formula (1). The conpound of the general forrmula (1) wherein RZ is a 10
hydrogen atom can be prepared by the follow ng nethod via an acid azi de.

Al t hough the acid azide has conventionalbly been used to synthesize an

am ne, an am de and a thioester, these synthesis reactions are acconpani ed
with the Curtius rearrangenent, orenploy 15 the azide as an elim nation
group (E idabidco®ldadlce with TMBE ExBh@le 1. 227, 934-937 (1992)). However,

t he present inventors have achi eved a nethod of obtaining a desired
compound cyclizedqu thithg ghhghnahb@ingloa BhtlOen:sbom:byr gopREALT NG

azide thiosalicylate un ow tenperatdre conditions and conducting 20

attack of .1 i,nsi [ de ni n. W t i tius
Fear T angeRent ATE SR e e S FRERbE I AR B
general fa la.( L ). wherein RL = =.H and _X =.C can be prepared in the
foIIomﬁngcﬁgﬁﬁgggeﬁu%pi%ﬁcﬂ§ﬂﬁqqglyﬁﬁﬁo%ﬁsihgéggpﬁgy%ric 25 acid as a
startiﬁg material is reacted with di phenyl phosphoryl 8 azide (DPPA) in
pyridi Ae in the presence of triethylam ne to obtain an acid azide as an

internedi ate, and then the acid azide is subjected to the cyclization
reaction éﬁﬁﬁbgﬁﬁpéﬁ%%?é¥¥ﬁ¥?IWQ1qpﬁéTﬁééénghpIgghventionalIy used vari ous
bases can be 5 used in place of triethylam ne. Exanples thereof include

i nor gani ¢ basesAMPgg ERarpwoundsakRPK aFERESHANY dder peRpypaiH@udr (1)
tributylam ne; organic base such as pyridine, picoline,

1, 5- di azapisgiklas] 4% FAddiend g rediendi dralibey cirepze2 1nhdbiiins, asd tbe

1, 8-di azabi cycl o[ 5. 4. O] undecene-7; al kali netal hydroxide such assodi um
hydr oxi de@n tdotHeslsiaghantiroxierd leasntetcdl dchpratsensudhvantdodi um
carbonate or potassium carbonate; and al kali netal hydrogen carbonate such
as sodiOum thaedraogesf toar befiat rednmepef gd<i asn*Hydygodetherrboant énventisn”,
suitabl e that these bases are used in 15 an ampbunt within a range from
about 1 t csch(ins) aadceamderdbhy rbdam'abpaR*1r émr @Hempla, hypdrogwd aabmt he
starting material conpound. Al so other proper solvents can be used in place
of pyri di nend Bxargy wss drites epfcd medriidedmy, drreemslign sol vent such as benzene
or hexane; ether solvent such as diethyl ether or tetrahydrofuran; 20 and
hal ogen sal VBMersateis @sh LU - HN-Gndreswens chl@nigdtindORBAsesed in

af orenenti oned net hod can be replaced by the other azide such as NaN3 or
HON2.  Whenarsiniide NedNGa 1 Cad Dol thaaf i dbrdferitiodaaw i dndwh .preherably
repl acedby an aci dhalide thereof, comonly an acid chloride . Wen using

HONZ, gar by &y @ed @i @Sactivity 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.,
14, 1301-1306 (1964)). As themethodof preparing the derivative,
forexample, thereis knownamethodofMcClellandetal., 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)).



25 the raw material is replaced by esters thereof and, after the 9
reaction, the desired acid azide can be derived by reacting with nitrous
acid. In the reaction, the amount of the azide such as DPPA or the like is
usual ly selected within a range fromabout 1 to 10 5 nol, and preferably
fromabout 1 to 2 nmol, per nol of the sbarting material conpound. The
reaction tenperature of the reaction is generally selected wthin a range
fromabout -10 to 10C, and preferably fromabout -5 to 5C, and the reaction
i's usually conphewedew, t BhordOhas nasger f«un akgidrted @hd Hawtsthdbethe
subsequent cyclization reaction of the acid azide can be carried out by

only returipguhiethd SERSF A M BchviRG, IBACEROT2HSE MOk QPIadFumRLghur e
wi thout isolating and purifying the acid azide fromthe reaction system 15

Second, wh nng§hggf%hg%rgggtg@i%?%;5a%g%§%gi%?eh@§§§garting material, a

conpound of the general fornula = Hand X = N can be

prepared in the;ﬁgﬁ%@@ﬁnﬁé(%?ﬁf%esseqée%gxa‘pk?ge Ly (anm;eLQ t"lf{/;é)% the

4- mer capt oi soph corresponding pyridine deriva as the

startipg material, the.20 desired conmpound of the general f.or (1

wher o1 BOREC L B R EE B ah D T B o VSO T TS e AR ¢ A

car boxyl groups of the startjn terial conpound is selectively, cyclized.
Af t er the%@r&%@%ﬁf&r?w Itg;a%ﬁl?ﬁmwﬁééa‘% 6%?%}1%65@@ ‘éﬁ‘lgéﬁ OYzi de

of the resulting conmpound is subjected to the 25 Curtius rearrangenent
reacti on by heatPnEharkfe?sedhdRT G catipracedpipe g swp t ity drooterl 8l k¥laci d
and then subjected to the hydrpolysis reaction, thus naking it possible to
obt ai n t h&Teed ¥ eRr 8Sant ad Rohpbdifdie gprerphrforawlar (1) inkilscdean pdsyl
rearrangenent reaction is carried out by heating the resulting acid azide
in 5 a prcF@ursbrvéng, 1y Gexanpbe, ahgms ocardionssve Vent , sfdh las PEeRZéne or
hexane, ether solvent such as diethyl ether or tetrahydrofuran, hal ogen
sol veldd suctrrepetl,ofaftorlm dre ntettwidydne petorli, der aecydi groygen- cont ai ni ng
sol vent such as pyridine at a tenperature within a range from about 40 to
200C for about Exaop24shofirthe dGmidnens ulepegisentt ellyioly dhesgsne eat tfioamudan be
conducted in an aqueous solution of an acid such as hydrochloric acid or
sul furic agi)d ehizh agupodsesobdtiontiod aat ialekahpraddibnasosothemdrwdobdxi de,
the present invention, include (1) those wherein R! is a hydrogen
atom and (2) those wherein X is a carbon atom. Examples of other

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 (2H) ~one.

25 The compound used as the active ingredient can be prepared



pot assi um hydr oxi de or |ithium hydroxide at a tenperature within a range
‘fromabout 0 to 100C for 1 to 24 hours in accordance with 15 a nor nal

met hod. In the third method, 4-nercaptoisophthalic acid, which is used as
one of starting materials, can be prepared froma correspondi ng 4-brono
conpound in the followi ng manner. That i’s, the 4-bronmo conpound is
converted into an al kyl 20 ester using al cohols such as ethyl al cohol
capable of formng a proper alkyl ester, and then the al kyl ester is

react ed Mﬂbtyha$@§ibﬂ€h§ﬂbﬁéaepuk§h§é§%w<rf&m aetRPdaobr o Gfidualkhta Nekreapt o
group. This reaction is conpleted by heating in a proper solvent for

exanpl e, ?M@%%%%rQ%%e%%b%%nha%%cﬁo%%da|90Eﬂbré@é&eﬂbthgﬁnéﬁﬁgbl350Er
hexane; er solvent such as diethyl ether or tetrahydrofuran,;

h?" ogen S? ?)%trlf?l gh@soﬁﬂégf%%régnﬁ{o% E¥1| Sﬂ'g 8?' {éf.i&’wng:rh less ﬁlde

ni t rogen- ai ni ng sol vent such as "pyridine enperature\Mt

ranoe | Fomabalt. 0. 1g. 2000, and el BEehl Vel £ ADO B0 0 1500, Lot about

1 to 24 hdurs usin as’'in anmount
range Eron1 gﬁf 1 to 100 nDI and preferably fromabout 1 to 20 nol, per
mol ~of °t h&" COnpound The de5|red 4- nercapt0|sophthallc acid can be

prepared by hydrolyzing t rca t o alk er, conp us obt ned.
This hydrolysis ?‘ééc]tl?lg'??‘é%qlmﬁ l%éiﬁ% gr}‘&? ‘?"ang’lﬁ
those in case of aforenentioned h drol¥5|s rgactlon Anong t he conpounds

r epr esent @Mt Foadiad shEhpsibeti Pe§§RtH@QﬂﬁF9@PPH@¢§&P§HFQBFeghe
present invention, a conpound wherein R2 excludes a hydrogen atom can be
prepared|h¥tqh?1QﬂﬂQﬁﬂhquﬁmwkﬁ Wsi-ng, as a raw material, a compound
wherein R2 is a hydrogen 15 atom as an active ingredient of the resent

i nvention obtai fé¢ pratonchedt itbeegemernddorauthe (d¢i vhazpde. RFoks a
exanpl e, a conpound wherein R2 is an al kyl group can be prepared by

react ilig aydneasonpbandcan tie prepefadiay dbedf el bpking medhadpvés af achd

sul furic acid dialkyl include corresponding 20 sulfuric acid dial kyl such
as sul furiaziadd dinethyl or sulfuric acid diethyl . These sulfuric acid
di al kyls are used in the anobunt within a range fromabout 1 to 20 nol, and
preferably fromrdhoistugh tthel daoial aziele mals ebnikatiawataypbeed. uhd to
reaction is conducted in a proper solvent, for exanple, aqueous al kal

sol uti on syt iase agueausd, oansadium Aydroxitieo s dit | ahesAUsMhesis

potassium 12

reactionsareaccompaniedwiththeCurtius rearrangement, oremploy

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



hydr oxi de sol uti on or aqueous. |ithium hydroxide solution, or in the absence
‘of a solvent at a tenperature within a range fromabout 0 to 100C, and
preferably fromabout 0 to 90C, for about 1 to 24 hours. 5 Also a conpound
wherein R2 is an acetyl group can be prepared by reacting a raw conpound
with an acetic anhydride . This reactioff is usually conducted in a proper
sol vent such as pyridine, or in the absence of a solvent at a tenperature
within a range fromabout 0 to 100C, and preferably fromabout 0 to 40C,

for about atide (PEX) hopys iddinkgi muheqetd eravehy flitirde thiy lahnd nenouobtadthi n a
range fromabout 1 to 20, and preferably from1l to 10 nol, per nol of a raw

conmpound. ahRe-iehh £Ldé ¥ e atameut Obital netd bieh RBelRSPECE I V€1 § 6abl EeRsd
descri bed above can be isolated and purified fromthe reaction 15 systenbya

CO”Ve”t'O%%|tﬁ%a%§c1E&%%Eb%Sr%%c%ﬁ%n”%%”%o%ﬂrtb ?b%ﬁtQBeand purification
i ncl ude adsorption chromatography, recrystallization and sol vent

extraction. Theryregse d nhi fif ol gl%ntt %naaptlrym O%W@Q@%&é kPé/éeCE lcad968t  Of

t he pr esent invention are pr epare Int a genera

phar mageut.ical .pr ratign ot h e e; ed as

descri%ed&gﬁgbégoﬁﬁgfg ggl &E %@%gh% aggéﬁﬁg%glégggégyedg ?agand

pr oper conventlonal carrier _for arati The_aci d.add can be

br opar ed By ARG 05 Spef CACTRISEY SO TEW%H%S it oncortivaafithers,

exanpl e, |nor Qn%%qpld 25 such as drochl oric aC|dd.squur|c aci d,

phosphori €%adi YAME Sy OO CRE §1C dSoPYARCd PEei §1SQLATEs oxal i c

acid, malefic acid, fumaric aC|d malic acid, tartaric acid, citric acid,

or benzoi & 3ciHF2AACYSI@dAce MNP NeNesOmal met hod. The carriers for

preparation include como used diluents 5 or excipients, for exanple,

fillers, éxtirder %?b%ﬁ%ﬁk%§y2h@ﬁ9ﬁQ%ﬂ%y Q¥S|ntegrators surfactants and

Iubrlcants The form of the pharnaceuti cal Sgaratlon can be selected from
Ipa-

vari od8 f drirfs Hegerdiaygiod X-He Xlveycgsamns ¢/ 8dé mehal thyd et ide sphes
t hereof include tablets, pills, powders, liquid 10 preparations,
suspensi oressS SeAing h@ﬂlgoxgdamn p@taaﬁuuméwmpetgdewm&blr mﬁhglucmr@oméef orm
of tablets, there can be used, as the carrier, excipients such as |actose,
sucr ose, sa)mmascécﬂ@iumgargbua(bseqr [gxoéaa,sss'tuatrcdnrb@aatéumn@aabbmhi eetledol i n,
crystalline cellulose, and silicic acids binders such as water, 15
et hanol , priophralers capbesyt e ugihue o sssbilunt hpdr styan castdounta teno r geltatsisn um
sol ution, carboxynethyl cellul ose, shellac,
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 NaN3 or HyN,. When using NaN;, carboxylic acid
astherawmaterial ispreferablyreplacedbyanacidhalide thereof,

commonly an acid chloride. When using H4N;, carboxylic acid as

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



met hyl cel | ul ose, cal ci um phosphate, and pol yvi nyl pyrrolidone~

‘di sintegrators such as dry starch, sodium al gi nate, agar powder, |am naran
powder, sodi um hydrogen carbonate, cal cium carbonate, 20 pol yoxyet hyl ene
sorbitan fatty acid esters, sodiumlauryl sulfate, nonoglyceride stearate,
starch, and | actose disintegration inhiBitors such assucrose, stearin, cacao
butter,and hydrogenated oil ~ absorption accelerators such as quaternary
anmoni um base and sodi um | auryl sulfate; hunectants such as glycerin and
starch; 2recadsdobentBe sddlBsd sicdichzidacds®e Havlvad enkaritieg anth 14
colloidal silicic acid; and lubricants such as purified talc, stearate,
powder ed bakireuacizédidand pol yet hyl ene glycol. Furthernore, tablets can
optionally take the formof normal coated tablets, for exanple,

sugar - coat ed tahhetnedebakt Nof02tRd Al @t &5 8H &1L ARed akabbeh, or

filmcoated tablet, two-|ayer tablet, and mul ti-layer tablet. Wen formng

nto the foumatenill 8:09f ,exaibLecacelhlent S aeh Asal usase, hagkoss

starch, cacao butter, vegetabl e oil, Kaol1n, ‘and talc; binders

such ag p er r.abi c wder e O, tr ant h | ai nol ;
and di gi n&egﬂaggg}%%%r%m g%grﬁla?e%%&é#dtgggr%%gané%% m%?e(g% écrshet %gggg&?‘ er.
Capsul es can be r%ﬁgred by m xing various carriers described above with

the deri vAANE 16 FEPGERE al formula (1) or its pharmaceutical ly

acceptabl e salt %nd filling a hard gelatin cEpsuIe 15 or soft gelf in
capsul e wi th t hdPfi ¥6@FE10P LRBEELEEEFYE b1 SPEnESaChleRet SalPlEER %@rfunes,
flavors, sweeteners and other pharmaceuticals can also be incorporated into
the drug Selardest #ddhin avEaRPBnirIRe2lapdtintl bfta HO 4ot PRE PRELEIREBAY to
be incorporated into 20 the pharmaceutical preparation of the present
i nvent i on fr®maboupect FPcaldyarfihedcardirs ppeoplilat@mp siettiédhiPom a
w de range. The anmobunt may be usually within a range fromabout 1 to 70% by
wei ghtli0bagedagge Heamptadlowdmdure of W& sphar maceuti cal preparation. 25 The
dose of the pharnaceutical preparation of the present 15 invention is not
specifically |iMheedubndaiientppyobizat bbly rseaidioad odctibe didigd tag itdee cage,
sex and other conditions of the patient, state of the disease, and the form
of varioudereparatd ons.by bnily pettienied thmt:emperpliareacéuthicakeaction
preparation is orally

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 derivative) 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

256 Curtius rearrangement reaction by heating under conditions



5 adm ni stered. The dose of the pharnmaceutical preparation of the present
‘invention in human is appropriately selected according to the age, body

wei ght, synptom therapeutic effect, route of adm nistration and treatnent
time, but the pharmaceutical preparation is 10 preferably adm nistered once
or dividedly in two to several times inl& day with a dairy dose within a
range fromabout 0.1 to 100 ngy/ kg per one adult. The pharnaceuti cal
preparation of the present invention nmay be adm ni stered alone or in

conbi nat i @riwitrh @t MarhC ORRIFYRAS oas c| B ca dphadmeeehogubgkkyedctbvehe

i ngredi ent and pharmaceuticals containing the sane, for exanple,

anti bi ot ¢g334al 8% AERXY LA ) AL IGIAT | ERSBAG I £ HIbt@RndaZOb8sired
anti protozdal agents such as netroni dazol e "and tinidazole; antiulcer drugs

such as bissimytih PL&RAALA Ol Al £one, pnch ol aunar @l A BLOL AN BN

i nhibitors suc prazo ansopr cording to s

conbi ned 1 ni.strati .t ti . ma ossi bl.e to er.adi_cat .
Hel i cobac'i} %;Qc%ﬁognr ?st%{é ﬁrﬁlegdhglﬁﬁglggbkll?i??]yn%ﬁ%’?oren%“?letelenfgialcﬁ%g@%ﬁgveln

Gastr Di s RO GEE CPOGTbRnEr BREBP eod U EoaIPERS 10t RUEHER HAGE at e

the present invention.in detail, Preparati Ex | es of 'the conpounds of
the proseft RRERT! GeTeSTieht GUARAS REFEPYNCE ISEanpIFes FARY CFELE  ERanpl s
of the 5 conpounds are then described. Reference Exanple 1 Preparation of
1, 2- benz o"Sd{sIeAY IR NI - DU Pofbd@TP TorT 1 getdvdientochidiog 1dey pnd
wherein RL = R2 = Hand X = C, hereinafter referred to as "conpound (3)"]
10 A sol utiidirasfentiasta ircynd isola@ind (S3ich g¢s Zymhebine iat By tiegoes atagent )
was added dropwise in a solution of diphenyl phosphoryl azide (DPPA)
(4.5m, 20'ihkginD) a randeetfirpimambaat(20 1P) 280 0Cloverb3ot ni g et hpwes.
m xture was stirred at roomtenperature for 6 hours, 16 foll owed by
ext radfi on wi t h Téie snbbeamenTheyéxelvst s wesaviasiredani bk eendénched dr iaed
over anhydrous magnesium sul fate. After distillation, the residue was
purified mdwidisaocdalt icol efmanche bdetuodr aphyydetdlyl omiceaatie: ohevdifairicl: 3)
and recrystallized fromchloroformto obtain 2.45 g of the objective
conmpound (adiel dr &0 a8h@pus solution of an alkali such as sodium hydroxide,
potassium hydroxide or lithium hydroxide at a temperature within
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

(forexample, hydrocarbonsolvent suchasalcohol solvent, benzene,

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



Mel ting point: 142-144C 1H NVR(300MHz, DMBO-d6)b: 7.44(1H, dt, 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-NWR ( 75MHz, DVBSO-d6) b : 121 .
8, 124 . 4, 125 . 0, 125 . 1, 130 . 4, 147 . 7, 17 165.1 FT-1R(KBr)ciril:
606, 743, 1316, 1443, Z639, 2688, 2920,1B058 FAB-Ms (m z ) : 152 (MtH) +
El enental analysis (0) 5 Calcd. for CG,H5NOS: C, 55.61; H 3.33; N 9.26
Found: C, 55,37; H 3.37; N, 9.25 Reference Exanple 2 Preparation of

5- am no- 1 ha1beeaoissatviindz Glucd( 21 -dhﬂ@rb(f@lfﬁpu)&dIn‘éfthtyll@ngeﬂﬁ&alriﬁ@r;kaa (1
) wherein RL = NH2, R2 = Hand 10 X = C, hereinafter referred to as

" conpound ni ¥ glent- %)on'%raQJ@ﬁrr@ 's%'lv%ﬁt‘lsHEhCél@t;S’ylsPcPﬂ‘ié")a'étC a@Ekfiperature
4- bronnlsophthallc acid (10.0 g, .8 Mol ) was dissolved in concentrated

sul furic agig ;¢ 1044 % A0, 4t uGEt E‘Ml 23)(&‘? gnhogr@%érak;r fPHE Hbgu‘e’as

refl uxed W|t J'b0|I|ng or one day, coo mterrpe ture an
neutraliz t atd e i hy ogshn.car bonat e,
extracti Oer?cbw\@ ti(?E)I Orgﬁtr gb PIJ%GT?):( rg}(i:t oursvvaslhe%l Wll\{ah v(/ater alr?fé grl &d
over aphy us magngsi um sul fate. After distjillation, e
i S50t Do T SaEngT ERE G 260 GAIP anceTEe, m&ﬁ%ﬁ ofpr U Miuerfo g
0. 13 nol) qg] 20Tereact|onm ture vvas re xed W th b0|I|ngfor
2 hours amd SHETREFiYed SRt APBH 0L nyirdt Modri Be&clal ¢ I Gy CERCHEET i on
with diethyl ether. The extract was washed with water and dried over
anhydr ous rragneglhﬁ’nfj%P‘Fﬁfie‘l Y F Rl $5P R R31 1¢ &G ish capnke RISRAFEWRY
purified by silica gel colum chromatography (ethyl 25 acetate: hexane =
1: 20) and H¥H9istzding £ée¢ ﬂrwmpaﬁeaﬂ-gyéb@atﬁr comp@ind ghafs gbtained.
4-mer capt oi sophthalic acid diethyl ester (58.8%. The same conpound (10 g,
39. 3 mmvl )Thigsh pddedys bs ar aaddesm Moy sodigeyddsd tee sahacooditionsn )
and the m xture was refluxed with boiling for 12 hours. After cooling, 500
hydr odRl ords tduisk Siwasa seldel affo@entthiemssy hyslmrigriice reagrtéonpi t at e. The
resulting precipitate was separated by filtration and washed with water.
The preci pit at e Amsigcbhkentrgubands represealtieidzied fhreogenetrhy| fatmobol(1t) 0
obtain 7.61 g of the titled conpound (yield: 97.7% . Mlting point: 280C
or higher d9 tte NVR {(ve30izedIMBO-ofF-)tHe preseht (irkdntion,, a7 compbundlH,
d, J=8 . 4Hz ) , 7.86(1H, dd, J=8.4, |.8Hz), 8.47(1H, d, J=l.8Hz)

wherein R? excludes a hydrogen atom can be prepared in the following

manner using, as a rawmaterial, a compound wherein 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 sulfuricaciddialkyl.
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
1tol10mol, permol of the raw compound. The reaction is conducted
in a proper solvent, for example, aqueous alkali solution such

256 as aqueous 10% sodium hydroxide solution, aqueous potassium



13C- NVR( 75MHz, DMBO-d6)b: 126.8, 127.0, 131.8, 132.6, 146.1, 166.9, 167.5
‘FT-IR(KBr)cnl |: 671, 761, 1256, 1305, 1412, 1598, 1683, 2545, 2641, 15
2830 FAB-Ms (mz) : 199 (M+tH)+ El enental analysis (o) Calcd. for CgH-OgS:
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 (Ebnpound(lO)) A solution of the
conpound (2 0 g, 10 n) obtained in the item (1) in pyridine (20 m) was
added dropwi se in a solution of diphenyl phosphoryl azide (DPPA) (4.5nl,
20mmol) i hiydreiyleasphat2bn(dd adyeadis QGCtbMem BOdpbriliessolutiBorThemixt ur e
was stirred at roomtenperature for 12 hours and the reaction m xture was

gradual | y taddsids éRce % Hydactost & asmsle £ 50urd Withihea Faxlber £ramsbbeatl uxed
with boiling for 6 hours and neutralized with saturated sodi um hydrogen

car bonat e,card thenrch Lhe ﬁf@ﬂ@rwppumomoditsw Lbegoand ghss@od 1i Ro

met hyl al cohol. The resulting sol ution was adsorbed on an acidic active
al um na for, ghygmuat ography. First, inpurities were eluted and renoved with
met hyl al cohol and then el uted with a mxed 20% concentrated anmonia

wat er - get hyl I I 2Qht r ound,

whi ch mas Zryst%ﬁ??ze%%Pﬁ%UE%J#%%fgl %Oﬁ 9%%c%$ Sr é?%gbgg%k%%péggping
oi nt: 23 H NVR (300 5.36

3255, 1 §H3SC Bl Ehe qorsemn gy Qhaﬁ%%%w aé‘h(yfrédsﬁ)Hz)Tgiﬁrﬁi‘&ﬁonbr)
15 13C—NNR (75 % 164 . 146, 4, 125.

105.9 FT-I'® Pﬁgﬁﬁlgmmgi dyigy 3 Eﬁ?@erl%‘i%"é%ﬁlc @fsp%%nezﬁlnzgm

3330, 3432 FAB-NB nia% : 16753 (M+rH)+ El enental analysis ( s_ ) 20 Calcd.

for C~H-NZ&$ @ éen 80 9:5q4vent gh.a NeMRETaBRT EHUitd L2 BB IS0 LR 3POFE: N,
| 6. 79 Reference e 3 Preparation of

i sot hi azol B[, AOQ]Eyr?HﬂnPgﬁﬁﬁﬁa%hé TRt O tendOgenefar ?Qﬁ%%ﬂatel)

wherein RL = RZ = Hand X 25 - N, hereinafter referred to as "conpound
(11)" 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. Examplesofthemeansforisolation
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

26 such as hydrochloric acid, sulfuric acid, phosphoric acid, or



20 A solution of 2-nmercaptonicotinic acid (3.1 g, 20 mmol) in pyridine (40

‘mM) was added dropwi se in a solution of diphenyl phosphoryl azi de ( DPPA)

(4.5mL, 20mmo1l) intriethylamne (20 m) at OC over 30 m nutes. 5 The

m xture was stirred at roomtenperature for 4 hours and the reaction

m xture was distilled and adsorbed on a#% acidic active alunina for

chromat ography. First, inpurities were eluted and renoved wth nethyl

al cohol and then eluted with 10% acetic acid-nethyl alcohol to obtain a

pure obj ebydvebeonpouadidwhasd dfgavabc cagisd aludized bkamiaetbyd, ahebdot

(2.64 g, yield: 870). Melting point: 235-237C 1H NVR(300MHz, DMSO- d6) b:

7.51(1H, dcid74r8MEYic7aé8§lMhabiclabid, M dariBacidd citHicddcid7Sor 1, 1
5Hz ) , 8. 83 ( 1H, dd, J=4 . 8 1 . 5Hz ) , 11.93(1H, b) 15

i3C'NNR(75@H%01QN§EﬁQ6lH atl8rantd0w8tnl133n8rnd P3mPind@3- 4 FT-1R(KBr) cm
1. 606, 753, 1387, 1461, 1674, 2696, 2911, 3032 FAB-NB m z ) : 153 (MtH)

+ El enental ana ) F{ZH% 41
20 Found: C, 47111%% c%ﬁ(ﬂergakSﬁlprnga %Qli’ ererice EX Enlgﬁogg%é{}%%%§o

N- et hyl - 1, 2- hen ig hlazl-3(2 [ und th ner la (
1 ) wh%r e%rrl R?ngll %&s’- rre?ﬁyle “&Pﬁ% anatclcxﬁp%§ h%r &F Hgleggll rg#réé&e%yto as
"conpound. (12) a 0_sodi_um h roxi de_so ion 0 m) of 21
Rl ST AP T X LERRET) Sndo L HRECH=0FSomi 2o i n
dirrethylsulfurl ac e mxture was refluxe

b0l 1115 over ni GRPC FOIT Gk P RARTERAT G774 PR EERFOEAF O oA ARoSEXETBEY. vis
washed with 10% hydrochloric acid, dried over 5 anhydrous magnesi um suI fate
and then diESM MagdOUPhd 3T RRCAWBINBCFYSERE | FE%HaP?‘éFr;r%t RyFPaget afedt o
obtain 0. 47 g of the objective conmpound (yield: 860%a Mel ting point:

43- 46C 1HEMRRCE30BIERD leptimraet sngbudgitandets,7paileamonder=8iguif 41p)
, 10 7.52-7.64(2H, m, 8.04(1H, dt, J=8.0, 0.5Hz) 13C-NWR (75MHz, CDC13) b:
30. 4, 1Q20P@6P@Z@t50nE25 SU@pell%O?lSrlgmugsle@ 09rap8lesFTapR( KBP)Séﬂrﬁi 670,

745, 1341, 1447, 1638, 3449 FAB-Ms (mz) : 166 (MtH)+ 15 El enental anal ysis
(0) 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, starchsolution,
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
inhibitorssuchas sucrose, stearin, cacaobutter, andhydrogenated
oil; absorption accelerators such as quaternary ammoniumbase and
sodium lauryl sulfate; humectants such as glycerin and starch;

25 adsorbents such as starch, lactose, kaoclin, bentonite, and



Calcd. for CBH-NCS: C, 58.16;.H, 4.27; N, 8.48 Found: C, 57.48; H, 4.26; N,
‘8. 38 Reference Exanple 5 Preparation of

N-acetyl -1, 2- benzoi sot hi azol - 3(2H) - one 20 [conpound of the general fornula

(1) wherein RL = H RZ = acetyl group and X = S, hereinafter referred to

as a "conpound (13)" A solution of 1, 2lbenzoisothiazol-3 ( 2H) -one ( 1 g,
6. 6 mol ) in pyridine (20 mM) was added dropwi se in acetic anhydride (10
m). The m xture was stirred at roomtenperature overnight, 25 followed by

extracti ogoMividehl erofieim athe;exhdatubwasanashedch 22 pukhfsatucated
sodi um hydrogen carbonate, dried over anhydrous magnesi um sul fate and then

distilledstERearesi ¢eedeasdpvbiriicedhy, S'alnldC?oQ@btﬁ?tLéH@ ghresat ogr aphy
(ethyl acetate: hexane = 1: 10) and recrystallized fromethyl acetate to

obtain 1.2 g of g Q%hérﬂ@b:%ﬁﬁé’kfl&‘@é@‘éﬂ%tﬁﬂdrﬁéﬁly 9&?@5 tﬂ@%kﬁ%ﬁ’%%al
135-137C 1H NVR (300Mz b:" 2779 (3H s) (1H, ddd, J=8

7.1, 0.8Hz),. .7 t, 8 , Hz),
5,031 e R A %‘?eaﬁwﬁ%%éwﬁzt 9%1% éoa%sé
125. 4 27.9 134 41 0, 1 170.1 FT-1R 4 737
1368, i45% f§]§7 %‘b&a f ffnﬂ?) Co#bed; f&?gié§ %Yﬁ ENRE 16)
, 151 (10 5 e tal analysis (0) 15 Calcd for
COH7NOEZS: %b §(“d?4 ”31%6‘5151\‘4“7 JeSund: C 55.92; H 3.66;, N, 7.20 Test
Example 1 Urease activity inhibition test Lbln t he conpound as .an actlve
i ngredi ent of tH @eﬁr%%@?gn‘iﬁéntﬁv@}ﬁ fBRmL Ph\]sl edXc her CefFdRdents

i nhi bitor sanple), the follow ng urease activity inhibitory test was
conduct ed.SUg #5 918COGLed AL OF GUBER FaR e CACHE ittt bRrdeRed VRREERDLE
elimnated due to the urease enzyne reaction, was neasured wth a | apse of

time by m@ids ¥OLBT MVREadS (He1dREs SUGH agPasdaras s BN QgURaPeWCRESES) of

13C-urea in the absence of the urease inhibitor 23 sanple, the case where
the elPni rfatdagnrandtle igeldieipr esedhcetinehe sadptésisteegdatedst subhbl Bswas
calculated as 1 Cso of the sanple. [13C _NWR apparatus and neasuring

condi t i onsjamdpparaat ws1d GEMINICE00 N7 51svdz Ja sreningf aeturied .by Vari an Co.

Capsulescanbepreparedbymixingvariouscarriersdescribed
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



5 Acquisition time: 1.0 seconds Pul se decay tine: 0.5 seconds Scan nunber:
*8-30 tinmes Probe tenperature: 20C Spectral band width: 18102.9 Hz 10 Date
poi nt: 36192 pul se Angle: 27 (Preparation of sanple) In a NVR tube having a
dianeter of 5 nm Helicobacter pyloriurease(manufactured by OTSUKA
PHARMACEUTI CAL CO., 1.6 units) dissolvethin 500 ~c 1 of a m xed sol vent
(pH7) of 15 400 ~c 1 of 0. 1M phosphate buffer (pH7) and 100 ~ 1 of DMSO
was added and each test conpound (urease inhibitor sanple) dissolved in 100
~c 1 of ethesativas sdsiedoet Ofioyety bymstandinig S4pPRip f 04t S0y st Dekesd and
further standing on an ice bath for 10 m nutes. i3C urea (manufactured by

Mass TracgechRBing 89 868Mige 0 d30)and 20t He MPordii$S@hved rsena I\RReiantn 100

~c 1 of the sane i xed solvent cooled to OC was added in the t ube

fol | owed exfagapb@ eg\@ p%ésoe PrERALS A rSRAPL £ e &I #@a&%%%'n%“ sefvent

amount is 60 e containi ng no test COITDOU s used as a

control . gggfcjegfelvgré)&o QHreJhez ﬁgﬁﬂaégﬂ?%@afﬂ %%tt%n”lt 8rRiphe and

t he enzyne r ion was cond e re on t émperature

(tenper at ur.e . of. e robe) of 20C and the neasurenent was conduct ed every
20 sec nd?dgﬁpéﬁ %‘4 m nutes have passed since the beginning of the
reaction, while gh measur enent _was conduct ed ever one m e after 4 or 5
more minutes hav8©pdesed J?@thQrTgéeHﬁﬁcé p%?%?% atl%% &%@nPFﬁseﬁ
elimnation rate (Msec) of a signal ( 165 of 13C-urea as the
substratel%ﬁ§n§éfekh?HéaanPRE§EPF§PrE@Fﬁéyﬁﬁﬁfﬁﬁﬁﬁbﬁﬁﬂo¥@ﬁﬁ§tﬁﬁgﬁéﬁgﬁf|n
Ref erence Exanple 1 10 as the test conpound, a test was conducted. As a
resul t, Iés@ﬁwﬁﬂtha§yEP$ONHﬂﬁQ¥@WeWWk?§§ﬁ@cte§PQM%P?éﬁ@&ﬂéétré%éeﬁt for

using a comercially avail able jack bean urease in place of the
Hel i cobac®®d pyreatmegnrbaddmess hutesihia , phesoaekuBl Fahapriepasetoan Mis15
These val ues are equivalent to those of hydroxam c acids as a
convenfi orralelfie dalmdwhadypntatenedased ahidivistedly ikywichp stverdal tBmeshi m
Bi ophys. Acta, 65, 380-383 (1962); K. Kyoichi et al . , ibid, 227, 429-441
( 1971 ) AnSa degakétbtaalairy dBisd witPhar m rBobk. frdw,ald329-01.3320 1994))
and this fact shows that BIT has a 20 strong urease inhibitory activity.
mg/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; nitronidazole 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



Usi ng the respective conpounds obtained in Reference Exanples 2 to 5 as the
‘testr conpound, the sanme test (using the jack bean urease) was repeated and
| CSO of each test conpounds was determi ned, thus calculating a relative
urease inhibitory 25 activity value relative to a standard (1) for the sane
val ue of 25 BIT. The results are show6in Fig. 1. In Fig. 1, the ordinate
shows a relative urease inhibitory activity of the respective test
conpounds (conpounds obtained in Reference Exanples 2 to 5) relative to the
value 1 foxaMpe gy ease 5 inhibitory activity of the compound (BIT) obtained
in Reference Exanple 1, while the abscissa shows the respective test
conpounds . FurrRefrimi@ert 18 15378 sk @StheapreeRaal edveRXE6AL 1H0ReALj USTI NG
the pH of the reaction systemto 6 (a m xed solution of 350 a 1 of a
sol ution ; ' 1\ P +104 . ) dn 1 LSkt LLed
eRal g%‘%,ﬁ% %‘é{%ﬁ\%l\%s gf'\'@k@ OmpstRaé It - y(}&se'?lt ndesithbh

water to nm of a solution prepare ssol vi ng
Na2HP0Qq12 . . in distd | r .t 1 _of

sol ution plgrzr%p(éir?ee%%olgge(ﬂ s%ssolgslﬁfﬁgge%‘aqis\é\%%mpﬂ'%&”%%% Ei%(?? 3%%%&%%8891:%00
~cl) igdistilled wat_er orracg%SOrﬂ and 100 a 1 of DMBSO was used as

buf f er °( prEIEC N & % dHIFS G5 RS in 15 Fig. 2 (with respect to the
conpounds obt ai neq_: i n Referenc I’T“Eﬁarrpl es 2 and 3 ) . As i s apparent from
e

Fig . 1 and Fi gReiErengg fxam conpounds as the active ingredient of the
present invention prepared in Reference Exanples 2 to 5 has an excell ent
urease i nhi bi t o SRR 0§ Leidmibearzods othd agers el otRG BSORpRIRE Cifve
ingredient _prepared in Reference Exanple 1. Test Exanple 2 '
Anti - Hel i ddisageaerg) dermadei (4 yhegeinaR™ anRi HE| 3rdiatt@er heyledmiafderi vity
test of the conmpound 25 as an active ingredient of the present invention
was conduciedfPrrexs th ahe damavichg Prdcedure using a dilution nethod. (1)
Preparation of Helicobacter pylori solution Helicobacter pylori ATCC 43504
strai 9 were i ndosalatedn pf tAnediaimdyelpeta¢idi(ShlgBraboehd b agaryr(iBEOEON
DI KINSON) , containing 5 7 o FBS) and then cultured in a m xed carbonic
aci d gas- ni40 ogien wyas acidetdude oprdisemif 4 Os@l W0Ron 5sf @d,pheH yo gl sm3ivr@l f or
2 days . The strains were recovered, cultured simlarly in a liquid nedium
usi ng a Bramxiedd g DBPaL) h( 4 BRCT,OR 0Bk NSON) t £ De tlopkadiye di2d nhemtdd f Gloset r
30 minutes.

The mixture was stirred at room temperature for 6 hours,

15 followed by extraction 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
from chloroform to obtain 2.45 g of the objective compound (yield:

20 81%).

Melting point: 142-144°C

'H-NMR (300MHz, DMSO-d¢)&: 7.44(1H, dt, J=7.8, 0.9Hz), 7.64(1H,
dt, J=7.8, 0.9Hz), 7.89(14, dd, J=7.8, 0.9Hz), 7.99(1H, dd, J=7.8,
0.9Hz), 11.51(1H, b)

25  '’C-NMR (75MHz, DMSO-de) 8: 121.8, 124.4, 125.0, 125.1, 130.4, 147.7,



with the sane nediumt0O Control OD~-GOnmto 0.1. 10 (2) Preparation of
‘dilution series of test conpound The test conpound was dissolved in 500

et hanol -saline to prepare a 1 ng/m solution and the solution was 1- to
2048-fold diluted by 12 steps with the same nediumto prepare dilution
series . (3) Test procedure 15 In each Well of cell culture plate (20
ul/well), each stepwisely diluted solution (20 ~cl) of the test conpound
was charged and a Brucella nmedium ( containing 7 o FBS ) ( 160 a 1 ) was
added, andethen a pylori strain solution (20 a 1) was finally added. After
the plate was cultured in a m xed carbonic acid gas-nitrogen 20 gas cul ture
medi um (- £0-9rRRBr) end : 0085 @ N2)1 Ale 34 44 F,0n 3 Haysg st he gowr, bizdisy
(ODb66or, m of each well was nmeasured and the bacterial inhibitory rate
(eradi cat irqa_fate, wl ated using the same val ue upon begi nning of
t he test gggaﬁgégééZ%d&@?igﬁggsults 25 The results obtained by using the
active ingredi C 27 of the present invention obtained in
Referencegéggﬁgﬁéllggggggggwﬁ°5n Fig. 3. In Fig. 3, the ordinate shows the
eradi catian.rate_(0) Ile the sGi s . the entration (u g/m)
of thegte Flganpggﬁdp7ﬁgh¥$g.’3fﬁgﬁngﬁﬁlipgﬁgmhphéfﬁgguIts obtai ned 5 by
usi ng the_conpound an active _ingredient of the present invention, while
plots (2) FSHBW t fre gzsaﬁﬁsbe?a?ﬂédbegugﬁng the foll owing contro

conmpound. Control conpound: Metroni dazole (MN), which has conventionally
been known asanR&§BRENFEr E&ABRRBIL€ati ng Hel i cobacter 10 pylori, was used. The
above test results were expressed in nean SD. In case of the active

i ngredi ent conpBufBashtipe pfeSeamippvéntrbanzaisothiappalcdddioronpe
control conpound, n = 6. As is apparent fromFig. 3, Hhe conpounds as the
active 15 [icegirednene fothe genr sk formplentlonwitebe di ik d=i ¥HReRerehicand
Exanple 1 ) exhibits higher Helicobacter pylori inhibitory rate at a | ower
concendfr a¥i en Cas hearpiaredd awi trie fd radd Lot leer Sfcompouind HAP) &n
anti-Helicobacter pylori activity stronger than that of M\. As descri bed
above, it (13 Xppweemnstt itdmto fary-refr dalpd od eopdurhdd 120 aas.dt he active ingredient
of the present invention has both a urease inhibitory activity and an

anti - Hel i cobact drbpyinoriis cattthailtiy. atNDUSIR Alg, ABBLBGABD 1) T sThuS soavedr di ng
to the present invention, a conpound having 25 an excellent inhibitory
activity adgacbatetiteasedofubeht cokatiern10 m1) and dry ethyl alcohol (100

ml). The mixture was refluxed with boiling for one day, cooled
15 toroomtemperature andneutralizedwithsaturatedsodiumhydrogen
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 (10g, 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



28 pylori as well as a urease inhibitor and an anti-Helicobacter pylori
ragent, which contain the conpound as an active ingredient, are provided.
The drugs of the present invention are effective to prevent and treat
gastrointestinal diseases caused by urease of 5 Helicobacter pylori, such
as chronic gastritis and gastroduodenal 1&l cer. 29 CLAIMS 1 . Aurease

i nhi bitor which contains, as an active ingredient, an isothiazole
derivative represented by the general formula ( 1) R NRR ~1) XS5

wherei n Rk .nepy esent sl -adBdREERHNNAAE AR AN 9 «FHUPesRerr gpBESENtS a
hydrogen atom a | ower al kyl group, or an acetyl group, and X represents a

carbon atom or &nRi §5RYVbRIAMA 2:10THe I ePRRoL MNP 1RIHRACE8TH Bgubsus! ai m
1, wherein the active ingredient is at |east one kind selected fromthe

10 e ) . . .
?; 8? IE\i az of"?f"?éi&%ﬁ%l?pé gjr’}l(% g%%ﬂ%%ﬁgﬁggnhﬁ( %F%Fggﬁnzloﬁtsucﬁ%vi\’%sz o Ie-f fl‘kl 5 Ebd- one,
N oY~ R 9h a8t RLeT0] 326 e B0doo igg, 08 nygrochlonic sl
e B Sih 9B S ThS o (R Tl ML R et e
atom o | R HAGA T S o TS BYy F b BB OArPK TRPISLHL 42t bon

atomor a nitrogen atom 30 . 9. The unease inhibitor according to_claim
1, wherei r?}}%é%ﬁﬁli%qtrﬁgr‘*&ﬁ giftliactad |angkstr esie aGald Wwade dired feshvithe
group consistingbof 1, 2- benzoi sot hi azol - 3( 2H) - one, '
i sot hi azo@j{qp,hgp ooy PP8RAN3T 26 - 9l the titled compound (yield: 97.7%).
5-am no- 1, 2- benzoi sot hi azol - 3(2H) - one,
N- et hyl - Molpary aaigitni &) -Q(@H)hiaterand
N-acetyl-%,Z-benzoisothiazol-3(2FD-one.
. An. AYQ. A A2 NNB)AG@ONHAS. DMSR-As) A: A3 ART ALHA &b, A7 AGALLIA, .y 274 ARz2)A@ AS. A
A U .A .ASU,, "+;w, dkl

7.86{(1H, dd, J=8.4, 1.8Hz), 8.47(1H, d, J=1.8Hz)

13C-NMR (75MHz, DMSO-d¢) &: 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 CgHg04S: 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.
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ca] ca] ca] ca] ca] c3§ %%]%Ta]%aﬁ] ch] ca]calcal [)\ K\ \\\]<]v]]]]]’>"E TEC
aGaaabNbowbxbbbb<c} xsni d_Z]]]ca] ca] ca] ca] ca a] ca] ca]a ca] c
a] ca] ca] ca] ca] caﬁ’zccqclaqcmlcaqﬁal}s:@qlcmm%%%% 2 &) Tal dal <@ cccddsd] d

ezeeeef Afrisbppduhdf 6 f f tiyaguepasal df iy ba] th)] cdjend ta]RaFc &f ca]léaarcé]&a] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! g"h9hRhhh$i
jiuiii2g)-+#.NM herkkkakt&kktefEdrkréd to as “compound (11)”

m xsni d_Z]]]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca]ca]ca]ca]ca]ca] ca]
cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! m&rbmmmFndn{ nnnno" cooopcppp#ghgqqq
rQ~rrrrrs}xsnid_Z]]]ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]calcalca]calca]cal
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]cal s(s”sss& FtGetttt (uguuuuu
v#vVgvvvweawe wwwwx %" X( XEx} xsni d_Z]]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]c
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KY?Ul2>} xsni d_Z]]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
‘ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! >bcxy} FRSI MN] H} xsnid_Z]]]ca]ca]ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca
]cal ca]ca]ca]cal N

I'Tfr. pFl }}xsnid_Z]]]ca] ca] ca] ca] ca] ca] c&] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]ca]c
aJ cal calca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]cal, o; kat OuUEN

}xsnid_Z]]]ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]lca]calcalc

a]Ca]Ca]C?]Ca]CR]§@d§@ﬂ&@kﬁﬁbcﬁkgébpkohicotinic acid (3.1 g, 20 mmol) in
SK%n} xsnid_Z]]]ca]ca]ca] ca]ca]ca]ca]calca]ca]calca]cal ca?ca] ca] ca] ca]ca] ca

] ca] ca] Ca% ]'faéll-j%a] 93] gal C%la]‘sala]%]e ah]‘r '%@%J\iyé: ti £
} xsni d_Z] ?%g]ca cé]caﬁb&]ca ca ca?ba ?5 calJ ca ca]ggfgafgg]ga]ca]ca]ca]ca]c
a] ca] ca] cay; cal4d] kL,2Z : . .
} xsni d_Z] ﬁl%geg%]]l%g%%gﬁ%% ga %lgz%ecg%agtgiqdé%%’] gg ca?]l(ga %5 c§ 185]1%13 %3] cajc
a] ca] ca] calcal ¢a] ca] cal.ca %%] cat,wf H* 109%& ()-,#10%& ()- S10%& () -V
109G ()-i‘&@@éﬁ?) -‘% ?o%?@év gl Rr S €6y, di K- |
#10‘V@&'§()-3!Y10(V égm 1098 gé-alo%s&' - L$109%G8, (%- 1096 () - 10%G& () -
i K- FF? " 10968 (1e@5$56982'45) SESL L eqdpuleEoo FYWPeRHoRe (PIF] MOMRRIE) - 3
"1096% () - %VB10%6=E () - R} si KFF1 "10%6&'&)-@&0%&f()-‘1OGHOGHOGB‘$10%G& O)-
Y7GL09%:8 (B9 YErehiopRikFureNamdeRt i 11 ef rd adgorqd oy an acidic active
y109%&' ()-s!10%& ()-Y "10%& ()- @ 10%& ()- 109%& ()-&10%& ()-Mi/ t
i K- K4" 109 Jynine dog chrogagogrephy" 108 $Y - 1mpugt {hes wrgwmg'elytefoegd( ) -
6zM K- KF& "109%& ()-3 +109%& ()-1 )109& ()- '109%& ()-% $109& ()-Y"!10%& () -
"109& () - Memovad{wdiS methdX avgob@h(i&id then eluted with 10% acetic
| 71098 () - Yf5109%& ()-YL3! 10%& ()- F110%& ()- @ 109%& () - NTOLY y10%
U& () -3 10side'n(ethyl lal@¥hol 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-de¢)&: 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 Ce¢H4,N,08: 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-1,2-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



U& ()- @10% U& ()-t10% U& ()-L10% U& () - MLOXX10XXN4qi K- 13Y10% U&' () - Fs! 10%
U& () - MB10% U& ()- 10% U& ()-310% U& ()-310% U& ()- S#10% U& ()-+r% i K-11& T
10% U&' () - Y+ 10% U& ()- )10% U& ()-Y' M 10% U& ()-% $10% U& ()-F" "10%

U& ()-F 110% U& ()- Di KA7I 10 U10 U, 910% U& ()-7!10% U& ()-1f5!10% U& () -
L310% U&' () - YF1S10% U&' () -,/ $10% U&' ()2INz\ >71 10 10%r&’ ()-! 10%& () -,

10%m& ()- R @O% ()-s10%m& ()-10%m& ()- 10 UNYiK-73

3" 10%m& ()-s$10%r8 ()- 10%& ()- 10%& ()- " 10%m& ()-
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recrystallized fromethyl acetate toobtain 0.47 gof the objective

oo

compound (yield: 86%),

Melting point: 43-46°C
'H-NMR (300MHz, CDCl3)d: 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)
'*C-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 CygH,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,

256 followed by extraction with chloroform. The extract was wgshed
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"10% h& (Meltigyg H@J(r)t 10981 EY)°C | $10% h& ()-f "10% h& ()-1 L10% h& ()-3
310% hé& (),- VI 1 [/ 80W000i K- 2$5$10% h& ()-3"10% h& ()-3 "10%h& ()- "10%
h& ()- 109Hn3MR)(3DGWHLs CPC3s) 3098 h&3 (JH01211 122D 12 YEBS 15% K (7)-1F0
"10% h& ()- .$10% h& ()-F- "10% h& ()- * 10% h& ()-3( "10% h& ()-3& "10%
h& ()- 2203BIINEPIF KMB3SILOWER €,) -0 @HZ0% UL I )LHL0%dd, 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 (%)
16 Calcd. for CoH,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 !3C-NMR. On the basis of an elimination

26 rate (M/sec) of ®°C-urea in the absence of the‘urease inhibitor
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['’C-NMR apparatus and measuring conditions]
Apparatus: GEMINI300 (75 MHz) manufactured by Varian Co.
b Acquisition time: 1.0 seconds
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,
Helicobacter pyloriurease (manufacturedby OTSUKA PHARMACEUTICAL
CO., 1.6 units) dissolved in 500 u 1 of a mixed solvent (pH7) of
15 400 1l of 0.1M phosphate buffer (pH7) and 100 p 1 of DMSO was added
and each test compound (urease inhibitor sample) dissolved in 100
#lof ethanol was added, followedby standing at 20°C for 30 minutes
and further standing on an ice bath for 10 minutes.
13c-urea (manufactured by Mass Trace, Inc. (99 atomic % Bey,
20 1 mg) dissolved separately in 100 upl 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
41l. A sample containing no test compound was used as a control.

[Measuring procedure]

25 Eachsamplewasinsertedintqeaprobeandtheenzymereaction
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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, ICsq of
BIT was 5.5 X 107° M.

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

15 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 (1962); 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

26 activity value relative to a standard (1) for the same value of
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Example 1, while the abscissa shows the respective test compounds.

Furthermore, the same test was repeated, except foradjusting
the pH of the reaction system to 6 (a mixed solution of 350 u
1l of a solution prepared by dissolving NaH,P0,*2H;0 (1.04 g) in

10 distilled water to make 50 ml, 150 pl of a solution prepared by
dissolving Na,HPO,*12H,0 (2.39 g) in distilled water to make 50
ml, 100 ¢l of a solution prepared by dissolving NaH,PO,*2H;0 (1.04
g) and HiPO4 (100 1) in distilled water to make 50 ml and 100
pl of DMSO was used as buffer (pH6)). The results are shown in

15 Fig. 2 (withrespect tothe compoundsobtainedinReferenceExamples
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

26 as an active ingredient of the present invention was conducted
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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 stepswith the samemedium to preparedilutionseries.
{3) Test procedure
15 In each well of cell culture plate (20 ul/well), each
stepwisely diluted solution (20 ul) of the test compound was
charged and a Brucella medium (containing 7% FBS) (160 ul) was
added, and thenapylori strain solution (20 ul) 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 (ODgsonm) 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

2b The results obtainedbyusing the active ingredient compound
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following control compound.
Control compound: Metronidazole (MN), which has
conventionallybeen known as an agent for eradicating Helicobacter
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. 1In case of the control compound, n = 6.
As is apparent from Fig. 3, the compounds as the active
15 ingredient of thepresent invention (obtained in Reference 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 stronger 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
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5 wherein R' represents a hydrogen atom or an amino group, R?
represents ahydrogenatom, a lower alkyl group, or an acetyl 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):

Rl
| L N-RE (1)
X~ S
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.
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active ingredient is at least one kind selected from the group

consisting of 1,2—benzoisothiazol—3(2H)—one,

isothiazolo[S,4—b]pyridin—3(2H)—one,
5 5—amino—1,Z—benzoisothiazol—B(ZH)—one,
N—methyl—l,Z—benzoisothiazol—B(ZH)—one and

N—acetyl—l,2—benzoisothiazol—3(2H)~one.




