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-1 - ANTI - HELI COBACTER HETEROCYCLI C DERI VATI VES OF AZOLONES The present

i avention is concerned with substituted azol one derivatives which are
potent 5 anti-Helicobacter agents. US-4, 7b1, 111 di scl oses azol ones havi ng
a structure simlar to that of the present conpounds and which are

internediates in the ANFDEHELTCOBACTDER HEFEROCYCKICQODERTMATIVES OF AZOLONES
1- pi per azi nyl ) phenoxynet hyl ] - 1, 3-di oxol an- 2-yl ] nét hyl]-1Him dazol es and 10

-1H1,2,4-triazoles. In US- tituted
azol one derivatives having 5-1ipoxy- genase |nh|b|t|ng activity. The

present conpourgs s@ntdiu%htlﬁgiﬂ 'céﬁ&ﬁleﬁhﬂﬂﬁubsﬁmb&’ aidiGes deﬁ%ﬂ\#ék which are potent
anti - Hel i copact er, ti VI t In the eradi cati on of Helicobacter, dual
ﬂ%@

t her api es cOnpPE] éﬁfgfsate adnini stration of two antibiotic drugs
have not been satlsfactory because of one or nore of the foll ow ng reasons:
a | ow eradi cat iUsi4781.211 discloses azolonasdiaing astructarecsimiarsp thavofithegresentsi st ance

by Hel b
y Helico aCte?mEﬁ.snﬁ"% Conpoun %&deﬂnﬁﬁeb&gaﬁd@ﬂ&[ﬁ-[ﬁd-ﬁﬁbnﬁ two

anti biotics an ve b ctive, but are
very 20  denmaddipeiasipyDphsRoxymethy; {; ﬁpgl ﬁlﬁ@ggﬁﬁﬂﬁ? Spdsi de
effects. The pregaR4adsgodsnds show t he avant age that they may be used in a
nonot herapy in.t lon o li,co e r I a.te eci es.
The present |n\;’ém¥fw %"fiﬁ ﬁm#@’i ﬂf?f‘?ﬁ; p§x§-5
[err] the phar gensseinhibitihg activity.p Thépreseaticompamds are distin heldaherefrom by their
st ereochem cal ﬂ] ﬁg@lﬁggwgc&,};?rleof, wherein 30 Yis CHor N, Rerr],
Rlerr] and Rlerr] each I ndependéntlFy are hydrogen or CJerr]Jalkyl; Rerr]
and R[err] each i ndependent | hal o, C.err]al kyl , . . -
 err] al kyldxy In figgrashcption ef éﬂf@gﬁétﬂgﬂ? IS CORPTHRS eizyaﬂsadmmsmon
(Cj:l[fl Ufr OlfTEt Ihyl OF Wo dftibicticiirigstiaiy hotdieén suﬁ@fabmrﬁbd&sﬁxtdﬂbﬁdoﬁmbhdfmd 0 two
err]-al ky ri
di (C[err]al kyl f@#’@??ﬁ&ﬁ‘%ﬁs %ﬁ#ﬁ?ﬁ "‘X‘%{% S@F@éﬁ??ﬁ""%‘%‘éﬂ‘?ﬁt ed
with CJerr]al kyémnpepyuehudmm ’hpplednmepcempsmgdnedmms&anbmfw or
err]al kyl ox
A err]al kyl oxygpf su%?‘@. t%ﬁnﬁu %ﬁewgmeﬁa&w Bukart very

t hi adi azol Xl opt [ ona I ¥
or the patients and are also compromiséd by side effects. The present
compounds show the avantage that they may be used'in a monotherapy in the eradication
of Helicobacter pylori and related species. ’

The present invention is concerned with compounds 'having the formula

Rz 'y R‘

—/
. 6-—- 4
- BN "_ =y 3 \’\)Rs ©
R- .ﬁ‘

the pharmaceuticaily aceeptable addition saits and the stemochemlcally isomeric forms
thereof, wherein

30 YisCHorN;
R}, R2 and R3 each independently are hydrogen of C; _4alkyl;
R4 and RS each independently are hydrogen, halo, €;.4alkyl, C.4alkyloxy, hydroxy,
trifluoromethyl, trifluoromethyloxy or difluoromethifloxy;
R is pyridinyl optionally substituted with up to twé Cj4alkyl groups; di(C;4alkyl)

35  hydroxypyridinyl; di(Cj4alkyl)Ci4alkyloxypyridinyl; pyridazinyl optionally substituted
with Cj4alkyloxy; pymmdmyl optionally subsntut«;d with hydroxy or Cj4alkyloxy;
thiazolyl optionally substitated with Cj4alkyl; tluadiazolyl optionally substituted with



WO 96/ 01§7d-96/01821 P P95/02616 .
PCT/ EP95/ 02616 -2- ([ err]al kyl; benzoxazolyl or benzothiazo ,579 (zjr R err]

is pyrazinyl or pyridazinyl substituted with Cferr]Jalkyl; Zis C=O or CHOH,

and [err] : is a radical of formula 5 [err] [err] [err] As used in the
foregoi ng definitions hal o defines fluord, chloro, bronp and iodo;
C err]al kyl defines straight. and branched chai n .sat ur at ed- hydr ocar bon

radi cal s havC[Lgalkylohenivﬁxazolylo atomé such as, ‘for exanple, nethyl,

et hyl, propykeé; !HTHEZIIH% yl, 2 met hyl propyl and
-1, 1- di net hyl gt erga y *5#&”6%&% P radi cal s as defined
here| nbef ore ash eandhonol ogs thereof haV| ng from5 to 6 carbon
atons such as, fg exarrpl e, pentyl and hexyl. 15 The term

phar mace’uticall ?ﬂaﬂi by Sl t as used hereinbefore defines the
non- toxig, ujb utiﬁca ycggitélkve addition salt fornms which the conpounds
of forrmla(l) may f.orm The conpoypds of fornul.a (l).having basic
properties nay be vertgd into t orrespondl ng/A ape é cally active,
non-toxic_acid Dt orme’ by afPhg - THe\ f r &2 Yormwith a
sui tabl e anobunt o approprl ate acrd follow ng:conmveénti onal 20

pr ocedur es. pro |ate aci ds corrpr , for exanple _JNnorganl c acids such
as hydrohalic amﬁ drochl or hggy,obro cid; @&ldruric;
nitric ; phosp thel‘lkeaj_d or organic s such as, for
exanpl e, acetic, anoi ¢, hydroxya tIC, | acti-c, .pyruvic, .oxallc,

mal oni c, succinic mal eic, fumaric, malic, tartaric, citric, nethane-

sul f oni c, et hanesmN ni c benzenesul foni c, p-toluenesul fonic, cyclanic, ‘ '
salicylic, Zan\ @dylic, panoic and the |ike acids. The term . :

addi ti on salt as here| nabove' al so- conpri ses:‘t he sol.vates which the
conpounds of -fornula (1) as well as the salts thereof are able to form.

Such SOl val e 2l ik e 60630 Bl o O RGR! Hord! Hrokdiurk
Ci4alkyl deﬁnes stra:ght and branched cham saturated: hydmcarbon radicals havmg from
10 1to 4 carbon atoms such as, for example, methyl, ethyl, Ppropyl, 1-methylethyl, butyl,
1-methylpropyl, 2-methylpropyl and 1,1-dimethylethyl. C 1-63lkyl defines C1.4alkyl
radicals as defined hereinbefore and the higher homologs thereof having from 5to 6
carbon atoms such as, for example, pentyl and hexyl.

15 Theterm pharmaceuﬁcally acceptable addition salt as used hereinbefore defines the non-

' toxic, therapeutically active addition salt forms which the compounds of formula (D may
form. The compounds of formula (I) havmg basic propemes may be converted into the
corresponding therapeuucally acuve, non-toxxc acld addmon salt forms by treating the
free base form with a suxtable amount of an appropnate acid following conventional

| 20 procedures Appropriate acids comprise, for example, inorganic acids such as hydrohalic

acids, e.g. hydrochloric or hydrobromic acid; sulfuric ; nitric ; phosphoric and the like
acids; or organic acids such as, for example, acetic, propanoic, hydroxyacetic, lactic,
pyruvic, oxalic, malonic, succinic, maleic, fumaric, malic, tartaric, citric, methane-
sulfonic, ethanesulfonic, benzenesulfonic, p-toluenesulfonic, cyclamic, salicylic,

25  p-aminosalicylic, pamoic and ti:s like acids. The term addition salt as used hereinabove
also comprises the solvates which the compounds of formula 1) as well as the salts
thereof, are able to form. Such solvates are for example hydrates, alcoholates and the

30 The term stexeooher_hicail;_ly. isomeric forms as used helembefore de'ﬁoes the different

A



30 The t eWR%PEReochenically isoneric forns as used herei nBSIEPISHOES| nes
the different WO 96/ 01821

PCT/ EP95/ 02616 -3- isoneric as well as conformation forns which the
conpounds of fornmula (1) nmay possess. Unl es® otherw se nmentioned or

I ndi cated, the chem cal designation of conmpounds denotes the m xture of all

possi bl e sterepchem cal |l v and_.conf.ormgationglly.isoneric fornms, said
m xt ures cont a?sﬁmﬁcﬁﬁW%P%@“MWJ&W%F@HWP?W“W‘MMrs of
t he basi ¢ nol epossess. Hnlessuitherwise Atdntiohed ardndiesid; die cheirdealdesignation 68 of t he
conpounds of f% | Mol ' i t.h _each . ot her
are intended to .€ %8%8%“%#?%?12%?@%3%%@%&%& P The
absol ut e conf i emExs fAms;said paprues qontainiegalbdiasterpomers; ensintiomens apg/or he
ste [ eoche tmr?c al cfﬁﬁfﬂ%&@%ﬁ&uﬁ%%%?%@ﬁ%%ﬁicﬁw&&ﬁeﬁmgbffﬁk
centers, erelativ st.er. scriptors * agre used In |
accordance W tWWW&“@%*%P‘&‘A‘P“ﬁ&‘ﬁ%?@f%@"ﬁéﬁ@%ﬂ%@ﬁ@&%m&n@n&d
Sel ecti on Manualbee@hbraced Satirtlie scopa of e lpreseitiinvegiomt er 20). Sonme conpounds
of the presentriduteii nﬂéﬁ@ i ' Joof ri.c forns gnd.all
such tautoneric fgrngie%rae n @l&%ﬂh&hﬂ?ﬁfcﬁ%ﬁ% Wd?ﬁ%ﬁ‘?‘{yrée CBHCH he
present 15 i rdeseripteRs R ands$.r Eor the compounds having:twa ohd nhksrelative t hose
conpounds 10  f qredtescriptors REUNAISR aRAuskd i R ' dﬁéﬂﬁ A
second group o(f inteaigﬂst;l‘g &orrp%tégcpis are those ‘--'onié%un.s %?g?%ur&rrgslrglefl%
wherein [err] (Chemical Substante Namg Selection,Mannal (CA). 11982 Editiony Vol. Al GhaptergObup
of interesting conpounds are those conpounds of fornmula (1) wherein Y is N
?Ed Rlerr] isswwwmaﬁoﬂml léms&hkgénﬂmméyéﬁﬁt"btﬁﬂbbﬁ' ﬂ}aﬁmg&ﬁ%ﬂfn_

0se conpoun . I .ernrl 4 s rrla an err] is
hydr ogen. A f@?ﬁ%&iﬁ%ﬁ%ﬁ%@%ﬂ%ﬁd@@% BE‘egth‘B‘?‘rB‘B s of
formula (1§ wievemtenR[ err] 30 is pyridinyl, thiazolyl or pyrimdinyl.
Al'so, a sixth group of interesting conmpounds are those conmpounds of fornula
(1) wherein R&firk groupltf irtéreftiflg.compounds are those compounds of formula (T) wherein R4

is halo and RS is hydrogen. o

20 A second group of interesting compounds are those cémpounds of formula (I) wherein
is a radical of formula (a-1) or (a-2); -

A third group of interesting compounds are those compounds of formula (I) wherein Y is
N and R! is hydrogen.

A fourth group of interesting compounds are those compounds of formula {I) wherein
R2 is Cj4alkyl and R3 is hydrogen.

A fifth group of interesting compounds are those cox_gpounds of formula (I) wherein R6
30  is pyridinyl, thiazolyl or pyrimidinyl. -

Also, a sixth group of interesting compounds are thd’sé compounds of formula (I)
whereia RS is pyrazinyl. 8
' ' ar
35  Preferred compounds are those compounds of formylg (T) wherein R1, R3 and RS are
hydrogen; R? is Cy_4alkyl; R# is halo; and Y is N. .

More preferred compounds are those compounds of formula (I) wherein R1, R3 and RS
are hydrogen; R2is ethyl; R is halo; Y is N; RS is pygjdinyl, thiazolyl or pyrimidinyl;



Pregﬁf@q £0npounds are those conpounds of formla (lLéTq:m[ogﬂ@ R[err]
e

R[err] rr] are hydrogen; Rerr] is (err]Jalkyl; Rerr and
Y is N Mre preferred conpounds are those conpounds of formula (1) vvherel N
Rlerr], Rerr] and R err] are hydrogen; R err] is ethyl; Rerr] is halo; Y
is N R[err] is pyridinyl, thiazolyl or -fyrimdinyl; WO 96/ 01821

PCT/ EP95/ 02616 -4- and [err] I's a radical of forrrula (a 1) or (a-2).
The nost preferre onpounds are -

2-[1-(4-chl opg {@) fahi &Mg(@fcﬂ(ﬁqﬁ4 (2 pyri md| nyl) - 1- pi peraz
inyl]-3- 5 yr| 3H-1 ,4-triazol-3-on
2-[1-(44ch|orobenzoyl)propyl]- , 4- di hydr o- 4- [6 [4 (2 pyrldlnyl) 1- pi perazin

yl]-3- pyri 3H 1.2, 4-tr i, 70| - 3- one;
2-11- (4 ch?‘gﬂ‘é‘b‘#

-1-

2-[

SHF 1 propy! | - 2, 4- di hydr o- 4[ 6- [ 4- (2 pyri di nyl
pi per aﬂ-ﬂyﬂ%chlbrpbemdyl}ybﬂymmw M2-p3nmnhnylax-ﬂ epifidrazinyl]-3-

)
1-[ (45chl gm -""I]propyl] 2,4-di hydro-4-[6-[4-(2-thi azon
1)-1- pi perf?hﬁﬂl?}a%)lyrl myﬁ_w 4-triazol:- 3-one; the

phar maceut | allr ¢ QUTBNRRYLTeRHIF 2 Hi P 4 G pHasybrcBwesmyB -y

i soneric forpy tﬁp.ﬁ,z,m.ﬁlmlégxahgggous procedures for t he preparation of
conmpounds s%@ ﬂ%ﬁb{] F e co ds oﬁjj ve bge escri bed
in US4, 79147 Oﬁg?’ﬁ ﬁ'ﬂﬁwﬁﬁ%&w @g{ﬂu I)' 'Bmﬁﬂﬁ) Tormul a
(1) can be mzpqmgd]-&pyhﬂmyﬂsﬂﬂal' '_l+3qone;andi| ate of formula (I1) with a
reagent 4§f f0 @"@? n{f.l) with
(rer) caﬁ con@qu en h%%ylﬁl%d%&g{&%;g l?r I Ng and Légﬂjn‘g‘&égi%) i ure of

t he reagent levlhw yedinyH3H-5 34 eazoli3onthe .or esence of a suitable 25 (
base. Appr ORkd gHafin Klﬁe&p&blefaﬂdméffmhﬁdﬂ\blﬁ@ie%&héﬁiéﬂiy‘lﬁorﬁ&kve”tS e-g.
NN- di net hyl - forga g N-di met hylacet am de

1, 3-di net hyl formg ol i dinone; aromatic solvents, e.g. benzene, '

-met hyl benzene; an ether, e.g 1,1 -oxybi set hane, tetrahydrofuran,

1- met hoiy- Z—mmh@nmpmcedwesl foglhe prapdratignoDecomponnds sich as. dleqinesenmmtﬂoemis
trichloro- of formula (1) have been described in US~4,791,111 and US-4,931,444.

' - Inparticular, the compounds of formula (I) can be prepared by N-alkylaung an
intermediate of formula (II) w1th a reagent of formula (IID

R j)\ ; o—C-—Z—@RS S
/N
6 _ _
D ————o

20

m.

(II)

" The N-alkylation reaction of (II) thh (III) can convemently be conducted by stirring and
heating a mixture of the reagents in an appropnaue ‘solvent in the presence of a suitable
25  base. Appropriate solvents are, for example dipolaraprotic.solvents, e. g. N,N-dimethyl-
 formamide, N,N-d1methylacetannde 1,3-dimethyl-2-imidazolidinone; aromatic solvents,
e.g. benzene, methylbenzene; an ether, e. g 1,1’-oxybisethane, tetrahydrofuran,
- 1-methoxy-2-propanol, a halogenated hydrocarbon, €. g dlchloromethane, trichloro-

20 methane; or a mixture of such solvents

Sultable bases are, for example, sodmm bls(mmethylsxlyl)amde, alkah metal and earth
alkahne metal carbonates of hydrogen carbonates, e g. sodium or potassium carbonate;



met hane; orWa9WULre of such solvents. 30 Suitable bases arRCEERSS066pI e,
sodium bis(trinethylsilyl)am de, alkali netal and earth al kaline netal

car bonat es or hydrogen carbonates, e.g. sodium or potassium carbonate;
WD 96/ 01821 5- PCT/ EP95/ 02616

-5- or organic bases, e.g. triethylam ne and the |i ke bases. The conpounds
of formula (1) may aI so be prepared by N- al ating an internedi ate of
formul a of forrﬁﬁloﬁgwa%ﬁ-&@ é&nhms.(v) 5 [err] [err] The
above N-al kyl ati on may conveni entIy be conduct ed using the solvents and

_ll)_ﬁses desc(rj | b%elteﬂ@bmwmrﬁﬁla(ﬂllﬁa Bé’bl%ﬁdr@d!b?iv-z%ll&} 'itﬁtﬁﬁnédi&of 10
e conpoun s n.al so nve into each ot her
foll owing ag {%“'{‘%gf%g&'é’&m%ﬁ?{fﬁé‘tﬂ%ﬁ * transformation. For

exanpl e, the corrpounds of formulg (1) wherei n Z represents C=0 can be

converted 15 int he c ound of ﬂ)rrrul gMherei n gh_regy eggnt s CHOH
fol | owi ng art-m ard reducti on can

conveni ently be §ongu actl o o \nqsal hydri de or conplex netal
hydri de, e.g. SOdI um boro ydrj ,E? | um cyanoboro- hydride and the like in

wat er, 1-nethyl-pyrrolidi non% acetonr trile, an alcoholic nedium e.gqg.

nmet hanol et hanol, or an ether, e.g. tetrahydrofuran, 1,4-dioxane; or in a
m xture of 20 such sol veni@) Alternatively, said reduction can be
conducted by reaction with tris(1-nethylethoxy)- potassium hydroborate,
tris(1-methyl propyl)sodi um hydroborate or trd s(1- et hyl - propyl) potassi um
hydr oborate in a reaction-in sol vent , at’rah furgin or

N, N- di et hyl f or mami de. 2&e_E o & m:g’a(l) \Mterein
Rlerr] beas a hydroxy substiuept C¥

The above N-alkylation may conveniently be conducged using the solvents and bases

10 described hereinabove for the N-alkylation of intermediate (II).

The compounds of formula () can also be converted into each other following art-known
procedures of functional group transformation.

For example, the compounds of formula (I) wherein Z represents C=0 can be converted
15  into the compounds of formula (I) wherein Z represents CHOH following art-known
~ reductions. For example, said reduction can conveniently be conducted by reaction with
a metal hydride or complex metal hydride, e.g. sodium borohydride, sodium cyanoboro-
- hydride and the like in water, 1-methyl-pyrrolidinone, acetonitrile, an alcoholic medium,
¢.g. methanol, ethanol, or an ether, e.g. tetmhydrofm'an, 1,4-dioxane; or in a mixture of
20  such solvents.
Alternatively, said reduction can be conducted by reaction with tris(1-methylethoxy)-
potassium hydroborate, tris(1-methylpropyl)sodium hydroborate or tris(1-methyl-
- propyl)potassium hydroborate in a reaction-inert solvent e.g. tetrahydrofuran or

. N,N—dtmethylfonnamxde

Further, the compounds of formula (I) wherein RS bears a hydroxy substituent can be

prepared from the corresponding Cj.4alkyloxy derivatives by an appropriate dealkylation

reaction, for example using trifluoroacetic acid, a mineral acid such as concentrated

hydrohalic acid, e.g. hydrobromic acid, hydroiodic acid, optionally in admixture with a
30  saturated solution of hydrobromic acid in glacial acetic acid; a Lewis acid, e.g. boron



prepar ed &69&)&&?@ correspondi ng Cferr]al kyl oxy derivativepchipiiozeis
appropri ate dealkyl ation reaction, for exanple using trifluoroacetic acid,

a mneral acid such as concentrat ed hydrohal i ¢ acid, e.g. hydrobrom c aci d D
hydroi odic acid, optionally in adm xture éﬂth a 30 saturated sol ution of
hydr obrom ¢ aci d in glacial acetic acid; ™ Lewis acid, e.g. boron WO

96/ 01821 PCT/ EP95/ 02616

tribrom de i ithomfRGh h?ékch&%ﬁen%ﬁiv&ﬂtf‘é cﬁcﬂmomeﬁtm NV-Qfifiéhl flacetamide

N, N - di net hy aﬁ‘etam de. hag'ﬁ nstggaewe&re h dropromc 1S usa t, rray be
advant ageous &'Eﬁ’ﬂi’ﬁ%?’h?& s amayt Rgrous jo.copdRct sgid o

br oni ne scavde@kyh&mbmnﬂmmbﬁamwﬂwmmmmmme sulfite.

5 Finally, he conpounds-of -formula (1) can be

separ at eds from 'f"JH%g]m x{)&?}%ﬁconventlonal separation nethods. In-

parti cul ar ‘the_enantjonmers_may be separ at ed by col urm chr omat ogr aphy usi ng
a chiral stafwﬂ&rmmel%msagma%p@wy @qmwg the)r
exarrFl e, Lrl ﬁtlixtam h d!lﬂlal‘i&ls.( ﬁiwrﬂhﬂd ﬂx@'&nﬁid tfdﬁer%f Yl

simlar chira as 0. n e fo

preparati ons; W @?‘f‘%’haﬁf"& %&ngag 'ﬁ{}&?q qséé&"c@

m xture and, dérivatizedecelulose, forexample, m@memmmmoymm(mmwblm

general | knmm Jary me intermedi ates-and starting materials in
the foregoi ng preparations -are nown conpounds whi ch may be prepared
according to_art-known nethodal ogies of preparing said or simlar

conpounds. Olthal} foregoing andiin the foligwing preparationsethe M%PMF@F may ibg dsolatest
formula (11 )ﬁoﬂﬁhﬂ’ﬁicﬁdiiﬁbdﬁﬁdhﬁd,ﬂ&wésaﬁ?!ﬁmh& putified 6&5drdifg B ReBbdlofYs {

cyclizing an |ntﬁh‘§$‘d| ate of forrrula (M) . with a reagent of formula (VIt)
or a derjyvatf 25 An appropriate reaction-inert solvent for
t he abov cycl I zation feact | on is, f or . exanpl e, a dipolar aprotic solvent,
e.g. N, N-di @omymmmmmsmmmmafommmmemmm
compounds which maybepreparedaccordmgtom—lmown methodolog1es of preparing
said or similar compounds. Other intermediates are riovel; such as the intermediates of
formula(ll)

20
| The mtennedxates of formula (II) can be prepared by cychzmg an intermediate of fonnula
(VD) with a reagent of formula (VII) or a derivative thereof.

oNEL
R!—C—NH;

An appropriate reaction-inert solvent for the above cyclization reaction is, for example, a
dipolar aprotic solvent, ¢.g. N,N-dlmethylformanude dunethyl sulfoxide and the like,
or an alcohol, e.g. ethanol, 1-butanol and the like. - -

30 Alternanvely, mtermedxates of formula (II) can be prepared by reactmg an xntermedxate
(IX) with a reagent of formula (V) followmg art-known procedures

| R5—halo

N )_ o




or an.al coNQI960B2Y ot hanol, 1-butanol and the like. 30 ATEFRAPHIE v,
intermedia tes of fornmula (Il1) can be prepared by reacting an internedi ate
(I X) with a reagent of formula (V) followi ng art-known procedures. [err]
WD 96/ 01821 -7- PCT/ EP95/ 02616
-7- The internediates of formula (I1) can al so be prepared by N-al kyl ating
an internediate of formula (X) with a reagent of formula (X) follow ng
art-known N-al kyl ati on procédures. [err] The i nt ér'rredi at es of formula (1V)

may be prepar eTheipternediatesiof foumulas (INecap alspde peepartedibyralialaging an jn

acid, e.g. hydg |q.e%gg(;flm NTRIRY: of formula
(1), the phar naoggﬁﬁﬁ | calwlil‘gl ac epE[ abl e l?ilgdl t Fg%&@g?%glgﬁgﬁt he Taidn

st ereochem caIP"?c"r ric forns thereof display useful pharnacol ogical
activity against 15 Hel i cobacter species, e.g. Helicobacter pylori,

Hel i cobact er rrustel ae, Heli cobacter felis @nd the like, in particular

Hel i cobact er |cuI rt in_this context is the finding
that the subj w T'Pvﬁﬂ'@ﬁ’ns@t he growt h of
Hel i cobacter as we as bact erl CI d act Yy 20 agai nst sai d bacteri a.
The bactericidal effect on Helibact R&s determned with suspension

cul tures by neans d® a procedure d ribed in Antimcrob. Agents

Chenot her., 1991, vol. 35, pp. 869-872. An interesting feature of the
present corrpoﬁﬂs‘meahaﬁassd»fd‘om(Tvbmhlb;pmmdfhy@md:ﬁdntofa%mpomgmmst

Hel i obacter. qg% show no inhibitory
activity ggai nst ang p %;a‘%‘?'o:g%gd&pem es m Oobactor jejuni,

Campyl obacter coli, Canpyl obacter fetus, (‘@npyl obacter sputorum Vi brio

spp., Staphyl ococcus aquu/_a.r{d Es her i ch COR% d @t concemtir ations
up to 10[err] é/l..;alkyl—O-C—N N () JEN-—C-—Z—{\ 5\ -
/)

5
=y g3 R

(Vi)
| HNCN N-c—z—<\: awv)

The compounds of formula (I), the pharmaceutically é@:ceptable addition salts and the
stereochemically isomeric forms thereof display useful pharmacological activity against

15  Helicobacter species; e.g. Helicobacter pylori, Helicobacter mustelae, Helicobacter felis
and the like, in particular Helicobacter pylori.

Particularly important in this context is the finding that the subject compounds show
inhibitory activity against the growth of Helicobacter as well as bactericidal activity

20  against said bacteria. The bactericidal effect on Helicobacter was determined with
suspension cultures by means of a procedure described in Antimicrob, Agents
Chemother., 1991, vol. 35, pp. 869-872.

An interesting feature of the present compounds relates to their highly specific activity
25  against Helicobacter. The compounds of formula (I) were found to show no inhibitory
~ activity against any of the following species : Campylobactor jejuni, Campylobacter coli,
Campylobacter fetus, Campylobacter sputorum, Vibrid spp., Staphylococcus aureus and
Escherichia coli, tested at concentrations up to 103 M.
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-8- An inportant asset of the present conpounds is their sustained activity

agai nst H pylori at pH below the neutral pH Activity at a lowpH in vitro*
may indicate that a conpound is not adveégely affected by the acidic

envi ronnment of the stomach in vivo. nsequently, the subject conpounds
are considered to be val uabl e therapeutical drugs.for treating warm bl ooded
ani mal s, parAnompaminyaéselrmfrﬂmpresehfmwndsmmeh@stembde@mtyrﬁsmaste‘ﬂml@'eases
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~ useful anti - isaot adyseeivalfested by theiagidic enyironment. Wﬂ?‘vﬂay be
formul ated into various pharnaceut ical forms for adninistration pur poses.
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conpositions are desirably In unitary dosage formsuitable, preferably, for
o el ot iew Bt s et e Heticbar SRt B i Sopopics -
phar maceut i cformalesdinueyrioes ﬁlanhaceﬁhal ﬁ!mbfmadnﬁmsuaﬁoalmfposesMbprepa@I ycol s,
oil's, alcoho e ons
such as susp@%?ﬁg& awﬁ]ﬁ%jups X1 rfg‘,ﬁgrﬁll gx;snéﬁl Usnef?&ﬁbek:h%t%fﬁﬁ}?ﬁzcﬁag such
?ﬁ s][arkches cmgmwgm¢mmpmmm@smm¢mmwmqu%gﬁms ang
e like in jfgix RSt dydilet] wi £ -

parenterlail Cogqgg%fg?ﬁgopt e caf?l}:% Wi, |1 usui%qy COI’[PI’I se degsreltlee \R/ater
at | east o aid
solubility, ﬁﬁﬁ!‘rnh&uhémcuﬂpdsmdnsjaﬁ?de’ibib!y mhﬂ«ammaga‘ mﬁnaﬁxtable:pﬁmhﬂ nmay be
Dy eR e ur el A atBigffued mé R R e G
al so be prepﬁlce:dmpnsttMIsam d@a@mmwaf&qusq&nkmmummeémmm ng
agents and t g&ﬁ forsgaﬁ@x gc olVV6iR3, A16 ﬁfdmemeéimecaseof
conposi tion ta e ‘of.m o teols. '$ol UtICi' 8se conmpounds, of
formul a 30 ) oFa Hguid PS?P@FW‘ ﬂgP?‘ls!%Ps’rWRSee Xixs ;a0 &?‘@Bm&% %s‘g’ﬂl t form
or a co- soI v editiersBiiciDss staclsed; stigius | kaolin)labricants, bindédspdisintbgpitingiagémgamd| | y
acceptable; S dh Rlchd %%%' f gasdpeme%gpm% ahd §B1ec? For Piret AR 2R SR siRbns,

the camerwxllusually compnse stenlewager at leastmlargepart, though other

mgredxents, for example to a1d solublhty, may be'mcluded. Injectable solutions, for .

25 - example, maybepreparedm wlnchthecametcompnses saline solunon, glucose
sqlutxon or a mixture of saline and glucose solutxon Injectable suspensions may also be
prepaxedm which case appmpnate liquid eamers, suspendmg agents and the like may be

employed. .
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30 When the pharmaceuucal composmon takes the form of an aqueous soluuon, those
compounds of formula () which dlsplay lo v _solublhty may be formulated as a salt form,
or a co-solvent may be added which is water-miscible and physiologically acceptable,

e.g. dlmethylsulfoxlde and the. hke or the compounds of formula (I) may be solubilized
with a suitable carrier, e.g. 2 cyclodextnn (CD) or in particular a cyclodextrin

35 . derivative suchas the cyclodextrm derivates described in US-3,459,731, EP-A-149, 197
(July 24, 1985). EP-A-197 571 (October 15; 1986), US-4,535,152 or WO 90/12035
(October 18, 1990). Appropriate cyclodextrin derivatives are a-, B-, ¥-cyclodextrins or
ethers and mixed ethers thereof wherein one or more of the hydroxy groups of the
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cycl odextrin 35 derivative such as the cyclodextrin derivates descri bed
bn US-3, 459, 731, EP-A-149,197 (July 24, 1985), EP-A-197,571 (Cctober 15,
1986), US-4,535,152 or WD 90/12035 (CctobeP-18, 1990). Appropriate
cyclodextrin derivatives are [err]-, [err]-, [err]-cyclodextrins or ethers
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are etherifi eaxymxngmpsmth @ﬁmnwwnwcbmm@wmkr oxypr opyl

and hydr oxyet hyliroxyp@ ag@n:?m Lsubst | tut lon (MS.) is used as a
measure of th avera e n koxy uni t er nole o

anhydr ogl ucos ‘ﬁﬁg QW ﬁééeaf &V&ﬁgﬁ tical
t echni ques sucﬂnlesofmﬂ(dxganmsrpgrmlcofﬂﬂgdmtucese( )M, Smslsesaebddemhnqd (M)

Sln?f IepfeFl?ivgl 3’85 naa&sﬁlgﬂéggéal ne P%S@one gl ven M%%m v | 82t Y

t he cycl odext rspwmmm &911
according to tsngn@rcﬁﬁaehwmxeemay%obhmewf& gﬂa@a&a&%&hﬁa

zfe](c:';(r)(r)nrrgt gyt 19;@ the rEngeHoi 125 I N gartl cul g @Q’&oﬁttg g
in particul ar pfesenmmimmﬁbnﬁxeiﬂ& as&lmthmﬁl maui spEtafonmplytis the ebﬁOdQQUt
8 aft i ('\:/lu |Sa mgdgéwgga 3 tcla\lyRoroﬂ'mn B3Otoplf§ ﬁ%l'e\fabl? 'ﬁ%eré % m %mmo in
about 0.3 to about 0.8, in particular from about 0.35 tq about 0.5 and most pamcularly is
about 0.4. M.S. values determined by NMR or IR prgferably range from 0.3 to 1, in
particular from 0.55 to 0.75.
The average substitution degree (D.S.) refers to the avgage number of substituted
25  hydroxyls per anhydroglucose unit. The D.S. value can be determined by various
analytical techniques such as nuclear magnetic resongnee (NMR), mass spectrometry
(MS) and infrared spectroscopy (IR). Depending on the technique used, slightly
different values may be obtained for one given cyclodextrin derivative. In the
. cyclodextrin derivatives for use in the compositions according to the present invention
30 the D.S. as determined by MS is in the range of 0.12540 3, in particular of 0.2 t0 2 or
from 0.2 to 1.5. Preferably the D.S. ranges from about 0.2 to about 0.7, in particular
from about 0.35 to about 0.5 and most particularly is ghout 0.4. D.S. values determined
by NMR or IR preferably range from 0.3 o 1, in partigular from 0.55 to 0.75.
More particular B~ and y-cyclodextrin hydroxyalkyl desivatives for use in the
35 compositions according to the present invention are partially substituted cyclodextrin
derivatives wherein the average degree of alkylation at hydroxyl groups of different
positions of the anhydroglucose units is about 0% to 208 for the 3 position, 2% to 70%
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In view of the usefulness of the subject compounds 1n the treatment of Hehcobacter
related discases it is evident that the' present i mvenuon prov:des a method of treating
warm-blooded animals, in pamcular humans, suffenng from Hehcobacter related
diseases, said method compnsmg the' systenuc admm1strauon of a phannaceuucally
e&'ecuve amount of a compound of formula (I), a pharmaceuucally acceptable addition
salt thereof or a steteochenucally 1somenc form thereof in adtmxture with a

- pharmaceutical ¢arrier.” ‘Ina further aspect of the mvenuon, the subJects compounds are

30.

admuustered for useasa medtcme '

In general itis contemplated that an: effecuve dmly amount woild be from 0.05 mg/kg to
50 mg/kg body weight, preferably from 0.1 mg/kg to 30 mg/kg body weight and more

. preferably form 0.5 mg/kg to 10 mg/kg body weight.

35

It is evident that said effective daily amount may be lowered or increased depending on
the response of the treated subject and/or depending on the evaluation of the physician
prescribing the compounds of the instant invention. ‘The effective ranges mentioned
hereinabove are therefore guidelines only and dre not mtended to limit the scope or use of
the invention to any extent. L :
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predeterm ned quantity of active ingredient cal culated to produce the
desired therapeutic effect in association with the required pharmaceuti cal
carrier. Exanples of such dosage unit formrkl-are tablets (including scored
or coated tablets), capsules, pills, powder packets, wafers, injectable 20
sol utions or suspensions and the Irke and segregated nultrples thereof. In
vi ew of the useful ness of tH& subject. conpounds iT#'the treatnent of
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-11- QOtlonaI W e conpounds used for the eradication of

Hel i cobactlér M‘%dr@Wsﬂ@ﬁ@dvnR’r@wmfﬁﬂﬁmm SO megandimethyl of t he
present i nventgu#Bxidd Akl SCIM iéans fdond tekrfperatiy, occur separately (i.e

si mul t aneousl coTc rrently or consecutively) or the 5 different drugs nmay
be conbi ned |ry§3§ﬁ’é’—°dgsage form Suitable conmpounds for a combination

therapy are biz®2(lipipsragimyl)pysimiding (5.4 g} de(6-chioro SHpyridinyl)-Bjdsdihydro-3H-
subsal i cyl at e’l,fﬂ-gn%?}dnb%l gfﬂltd's%ﬁ}ﬂ catbonaft (43 Wefd dtirked ar T90E ot | hblk.

clarithromycin’@n
20 The mixture was cooled and water was added. The preclpttate was filtered off and

recrystallized from 2-methoxyethanol. The precxpxtaté 'was filtered off and dried, yielding
6.5 g (61%) of 2,4-dihydro-4-[6-[4-(2-pyrimidinyl)- 1—p1perazmyl]-3—pyndmyl]—
109641H-1,2,4-triazol-3-one (interm. 1).
b) A mixture of intermediate 1 (5.9 g), (i)-2-bromo~f—(4—chlorophenyl)-l-bumnone

25  (5.75 g) and sodium carbonate (4.3 g) in 1-methoxy-2-propanol (150 ml) was stirred
and refluxed for 8 hours. The solvent was evaporated, water was added and the mixture
was extracted with CH2Cly. The organic layer was separated, dried, filtered and the
solvent evaporated. The residue was crystallized from '@-propanol. The precipitate was
filtered off and recrystallized from CoHsOH. The precipitate was filtered off and dried,

30 yielding 7.6 g (84%) of (£)-2-[1-(4-chlorobenzoyl)pibpyl}-2,4-dihydro-4-[6-[4-(2-
pyrimidinyl)-1 —plperazmyl]-3-pyndmy1]-3ﬂ-l,2,4-lnazol-3~one (comp. 1).
In a similar manner there were also prepared : )
(4)-2-[1-(4-chlorobenzoyl)propyl]-2,4-dihydro-4-[6-[4-(5-methyl- 1,3 4-thiadiazol-2-

 y))-1-piperazinyl]-3-pyridinyl}-3H- 1,2,4-uiaml-3—oné; mp. 200°C (comp. 2);

35  (&)-2-[1-(4-chlorobenzoyl)propyl]-2, 4-dﬂ:ydro-4»[6—[4—(2—tluazolyl)—1-p1pemzmyl]—
pyridinyl}-3H-1,2 4-triazol-3-one (comp. 3);
(:t)-z-[1-(4-ch!orobenzoyl)propyl}-2,4-dxhydro-4~[6-[47(6-methoxy-3-pyridazinyl)-1-




the |i ke.gd&msle receptor antagonists, e.g. cinetidine, regwtposiozeréand.the
i ke, and in particular, proton punp |nh|b|tors e.g. omeprazole, :

| ansopr azol e, pantoprazole and the 10 I|ike. For the conpounds cited to be =
useful for a conmbination therapy with the corrpounds of formula (1) an
effective daily anmount would be fromO 052 g/ g to 50 ng/ kg body weight.
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. and drieds ypyhdnylj-leprﬁergzr(tm-%pmﬂmyl]-s-memylé 1,2,4-tnazol-3-one (comp. 18), and
2, 4- di hydr o- Glocd
109641H 1, 2, F{% -on iakﬁgﬂg@ o 4 [%M;{%Mw}lj% ermedl ate 1(5 9

a). ()-2-brodd de% %21} 25  (5.75 g) and sodi um |
car bonat e (4.3 g) in 1- methoxy-2- propanol (150 'm) wvas stirred and refl uxed
for 8 hours. _The vent - was. ‘evapor at ed, - wat er - was: added and the m xture
was extracte [err]Cl[err]. The organi c. | ayer was separated, dried,

filteredl@nd a) Aemixtire efls-metlthyfhﬂellipeﬁhaylbmm&ae W8 ghrly&uMmEobmmm

2- | f |
d E;Sfa{]grr] @g)%e preC| pwasgﬁ%re g ?ﬁﬁ'ﬁdﬁtdkl‘gﬁqlﬁdl el di ng
7.6 g (84% dhemyixtore waspaumdinoieRet §h 9pwesl|pmms and disselvediing 0.

pyri m di nyl )Giﬂ@%i%éﬂﬁ&a&dﬁ&dhﬁitﬂ&lﬂmﬁﬁﬁas?mﬁe&ml&m and-the$olveienp. 1) .

()-5- {1 (4 X rssili s poa s, b el ftre g g i vacwo

1, 3, 4- t hilfdi 50C; yelding)B:g (S0%Xof 5+mythixB2444-4-ritrophényBH-piperatiny Hpyrimidir®; one:;

np. 200[ err] 02
()-2-[1-(4- c%é)roganz?"l‘?%rof)yl] 4 d|h dr o- 4-[6-[4-(2-thiazol I) 1- pi pera'
zinyI] 3- pyh ne(2ml)an methanol

()-

2-[1-(4- C*t ﬂ i .&W@wﬁhbﬂﬁdﬁﬂoﬁﬁcﬂvﬂmﬁ@at&h@tw&npym dazi n
)IQCZI'/ épg 5/ O\Z/\Qfggt/egt ﬁ% @ g) as a catalyst. After uptake of hydmgen (3 eq.), the catalyst was
20 filtered off and the ﬁltrate was evapoxated. The resxdue was stirred in CH3OH, filtered
| off, dried in vacuo at 75°C and crystalhzed frorn l-propanol treated with norit and
filtered over decalite. The filtrate was crystalhzed. The precipitate was filtered off and
dried in vacuo at 75°C, yleldmg 36 7 8 (59%) of 4-[4—(5-methoxy-2-pynm1dmyl)-l-
. plperazmyl]benzenamme, mp, 125 2°C (interm. 3)... _
25 'c) Intermediate 3 1. 7 g) in N,N-dtmethylacetatmde (500 ml) was surred on an
" ice/water bath. Phenyl chloroformate (23 ml) was added dropwise and the mixture was
stirred for 3 hours. The mrxtmewaspomedmtowaterandﬁlteredoff ‘The precipitate
was dtssolved m CHzClz The aqueous layer was scparated. and evaporated. The residue
was stirred up i in dusopropyl ether, ﬁltered off anddned, yteldmg 55.2 g (80%) of
30 phenyl [4-[4—(5-methoxy pymmdmyl)- l-prperazmyl]phenyl]carbamate (interm. 4).
d) A mixture of mtermedrate 4 (55 2 g) in hydrazme monohydrate (60 ml) and
~ 1,4-dioxane (1000 ml) was stirred at. RT overmght. The mrxture 'was poured into water
and filtered off. The precipitate was dned in vacuo at 50°C, yielding 42 g (87%) of N-{4-
[4-(5-methoxy-2—pynm1dmyl)- -ptperazmyl]phenyl]hydrazmecarboxatmde (interm. 5).
35 ¢) A mixture of mtermedmte 5042 g), ethamrmdate monohydrochlonde (47 g) and
sodium acetate (49.2 g) in 1-butanol (750 ml) was stirred and reﬂuxed for 24 hours.
The mixture was cooled, water was added and stirred. The precipitate was ﬁltered off,
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pal | adi S o pPeriRl 188 eidod dhs Bipiodfty St O BlaRierhy vt didn b t.
After uptake c(aummwcsseu &/I)tw@mup lonssvero collebterlead eviporan

the filtrate Vﬂa‘ér&ﬁﬁ%ég W%Wbﬁ%&%%%&@d 70P€ 'tered
off, dried in rys | T.zed from: r ted W|th
norit and fil t@@ﬂgmz eﬂr}qflg & henyD1%0 i‘yﬁr% dgéi
precipitate mﬁmﬂy@bpﬁnhﬁﬁyihb@x;ﬂm:ﬁ@l}phenﬂ]@i@eﬂtyl-m Mmhtblwnﬁ) g
(599 of 4 [4- 3 ‘;"%’ngz pyrimdinyl)-1- piperazinyl]benzenam ne; np.

125. 2C(|n erm ‘c) Internedlate3(477g) in
N, N- di et hyl ad@@&ﬂ#@ﬂ@wm\ym I!ed on an |ce/ wat er bat h. Phenyl|

chl orof ormat e . b@gg% %33 w}hﬁﬁﬂé@b for 3
hours. The m éfﬁ?e!m@-cmg? re ter fils eg%vg“sof fxy@ reCipitate
was di ssol ved H‘mv@i??ﬂ’{l’éyg]g‘ & (cemp Pt ed and
evapor at ed. Trm)-mpmummmyl ILmMiih ﬁp@‘ineﬁiohylzrp)fﬂﬂxiﬂﬁfyﬂdl-Off

and dried 4§
[4] 4- (5- n%? 8?"394’%9?” %é %9%%?‘8%%?%&%&%&%20 ﬁ%rm 4).
di)-?-rﬁ ﬁ-nﬂombp - +2pyrimidinyl)-1-
g) 4Ad|mo§21lrjlree(k f It ﬁ@x@rl?g‘;iﬁ;?n;m-&ﬁ% | Y6 (‘&Gm ;g)u?e vvasnyp)(-)ur ed
|

Into water an Thé precipitate was.dried I'n vacuo at
50[err]C, yie 2 g (879 of N[4- . .
[ 4( 5- met hoxy- ﬁﬁm di nyl ) - 1- pi perazi nyl ] phenyl ] hydr azi necar boxam de
(interm 25. a)A mixture of (£)-ethyl 4-[4-[2-[1-(4-chlorobenzoyl)propyl}-2,3-dihydro-3-oxo-4H-
1,2 ,4-triazol-4-yl]phenyl]-1-piperazinecarboxylate (15 g) in a hydrobromic acid solution
48% in water (150 ml) was stirred and refluxed overniight. The solvent was evaporated,
the residue was dissolved in CH2Cls and washed with NaHCO3/H20. The organic layer
was dried, filtered and evaparated. The residue was dissolved in 2-propanol and
30  crystallized into the hydrochloric acid salt (1:2) in 2-propanol. The precipitate was
filtered off and recrystallized from CH3CN, yielding 7.9 g (2.2%) of (£)-2-[1-(4-
chlorobenzoyl)propyl}-2,4-dihydro-4-[4-(1-piperazinyl)phenyl]-3H-1,2,4-triazol-3-one
dihydrochloride.monohydrate; mp. 175.9°C (interm. ‘7)
. b)Amxxmxeon-clﬂorobenzoﬂuazole(37g),ﬂ1eﬁeebaseofmtexmed1ate7(75g)and
35  sodium carbonate (5 g) i in DMF (100 ml) was stirred a£70°C overnight. The mixture was
cooled, poured into jce/water and stirred for 1 hour. The precipitate was filtered off and
dxssolved in CH2Cl, The brgamc layer was dried, ﬁltered and evaporated. The residue




35 e) Wwovenispie of intermediate 5 (42 g), ethanim date rowEdvsazaiehl ori de
(47 g) and sodium acetate (49.2 g) in 1-butanol (750 m) was stirred and
refluxed for 24 hours. The mi xture was cool ed, water was added and stirred. 4
The precipitate was filtered off, . WD 96/01821

PCT/ EP95/ 02616 -13- dried in vacuo at 70?err] C crystallized from DMF. The
precipitate was filtered off and dried in vacuo at 75[err]C, yielding 19.6

g (45% of 2wiés chiybtatlized from/CH5OH Tihe ipregipitat®-was filtered off and dried, yielding 6.5 g
D00 Ter ] C ?%9@3?3&7‘3[%]@' P ﬁZ&.’M@f@“é?”lﬁ‘%kﬂ%%%ﬂxpp wer e
stirred at RAToPYis fyos3Hi-dp3. 4rtrigzp]-drone; MRy 162°C{cqmp. Ahy dr of uran (38 m)
was added drmmﬂaﬁnﬁlﬂehmwﬁmg dirred for 1 hour at RT.

Siirred for | 3}?9&0@'@%“%2%%2%%@ R Al 10

of f. The prthm%M&mml&ma,mm (compe8);]- and washed vmth wat er .

T 2L ) 4 e Sl i

CH err] C [erP!FAd!Hlk A1 1058 i-ymzplfé-ogaqmabﬂé&” ?‘F‘Bf?s'*)vﬁ!lde coll ected and
evapor at ed. msqmﬁﬁg.p,‘md&ﬂ{ygd of f and

G e %@‘%ﬂ%ﬁﬁm&' 171G omp. 26

met hoxy 2 pyri m di nyl:) - 1- pi perazi nyl] phenyl ]-5-nethyl -3H- 1,2, 4-tri azol - 3- on
; _ M&orrp_ 5). In asinmlar nanner.there. was prepared

5y e st g b o

di nyl) - pl. per azi- nX Cf/
(corrp 6) of compound 5 (7 1 g?m CHz 300 ml) wasaddedandtheresulungreacuon mixture

()-2-[1-14- c%@ﬁzﬁﬁaﬁwshmﬁmﬂm:ﬂmhrbweddehﬁﬁdpv(«ﬁem:hﬁem%fwahm di nyl
) o205 P Bbha 00 . THE deuibio b ayek vas B8 bved MESs, Hiiersl 38 e 11 ©

22
- _E)corrp[l (21 ctdlmbmzwb%'@ﬂesﬁmmwmﬁdw: Hmcl@nmmgmphyoﬂerpsyhaam di n-
yl)-1- pi perga(axedzp@m 9/2). 1 éﬁir@'ﬂa@néﬂ%%eré@olle@éﬁaﬁ@ﬂ{e%mm 23) .
Exanpl e 3 25 A mxture of (:)~-ethyl: : .
[4-[2-]1- (was;wr he Tesiduo W % The crystals were filtered
2d4 t Irzatatz Obff4nd ki @avtium; vaﬁemngrm gr(bsqsybm—&-(ﬂé&uabphéhya-imﬁs-obr om ¢
Cl SOl utl on

4-
1,
4 ~ethyl]-2 4-d1hydro-4—[4—[4—(5-hydroxy-2—pynnudmyl)-1-plperannyl]phenyl]-s-methyl-
3H-1,2,4-tnazo1-3-one, mp. 225°C (comp 9).
In a similar manner there were ptepared
(£)-2-[1-(4-chlorobenzoyl)propyl}-2, 4-d1hydro—4-[6—[4—(5-hydroxy—2-pyﬁmidinyl)-1-
25 . pil 10333eraz1ny1]-3-pyndmyl]—3H-1,2,4-tnazol-3-one 14 propanolate(Z 1); mp. 109°C
. (comp. 10); and - -
2-[2—(4-chlorophenyl)-2—oxoethyl]-2 4-d1hydro-4~[6-[4-(5-hydroxy-4 6-d1methyl-2—
_ _pyndmyl)—1-p1perazmyl]—3-pyndmyl]-5-methyl-3H-1,2,4~maml-3-one, mp. 212.1°C

. (comp 19).
30

. Exggpl!g 5 a
o A mxxture of compound 9 (4 3 g) m CH3CN (150 ml) and CH3OH (36 ml) was stirred
on an ice bath at 0°C. Sodmm borohydnde (L 6 g) in water (12 ml) was added dropwise
.. at0-10°Cand the mlxturewas snmedfor3 hoursat RT. The mixture waspouredmto
35" water and neutralized with CH3COOH. The precipitate was filtered off and crystallized
- from 1-propanol. The mixture was cooled, filtered and dned in vacuo at 75°C, yielding
17 g (40%) of (:I:)-2-[2-(4-chlorophenyl)—2-hydroxyethyl]-2 4-dihydro-4-[4-[4-(5-
R hydroxy-2-pynm1dmyl)~1-plperazmyl]phenyll-s-methyl-SH-1,2,4-mazol -3-one;



48% i n watWOIHHILni ) was stirred and refluxed overnight. TREVEBISPAME was
evaporated, the residue was dissolved in CHerr]O[err] and washed with
NaHCO err]/H err] Q. The organic |ayer was dried, filtered and evaporat ed.
The resi due was di ssolved in 2-propanol angs30 crystallized into the
hydrochloric acid salt (1:2) in 2-propanol. The precipitate was filtered
off and recrystallized from CH[err]CN yielding 7.9 g (2.2% of ()-2-[1-(4-
chl or obenzoyl )’BP % ¢ (comp. i Pfydro 4-[ 4- (1- pi perazinyl ) phenyl]-3H1

,2,4-triazol - :inqrganmrhuﬁmspmmrw@ prépardiydrate; np. 175.9[err]C (interm
7). b) A mxt nzo ol.e t e .ba

i nt er nedi at e ;t"i?.gQ Rg}&gthgigg B %@%’P‘ﬁ%‘ﬁé@'@i"f‘? Q?‘F‘ 26'83#?) was
stirred at 70[m&¢ﬁ-ﬂw&@ﬁ}l-ﬁ@mﬂu&pmﬁayl}6ﬂ-hﬂ,4-mmiéebnenm 244°C

i ce/wat er gnd r 1 hour. The precipitate was filtered off and

di ssol ved |n o err The organi¢c layer was dried, filtered and

1-] meqxw)bydmxymethyl}pmpyﬂa 4-dihydro-4-[6-[4-(5-
PCT/ EP95/ 0261 methyt-1,3dhiadissdisd-yNHa

* 31 IH-D2 4-FoPsaEPI t at e
was filtered offrégd%&rred drngGSg( % of
()-4-[4-[4- (2 a(f?ff’% 1- pi perazi nyl ] phenyl]-2-[1-(4-chl orobenzoyl ) -
propyl]-2, 4-di hydro-3H1, 2, 4-tri azol -3-one; np. 162[err]C (comp. 7). In a
simlar rrElﬁnerJﬂ!!ﬁlﬂwas al so prepared 5

evapor at ed. Tr(('-,t @*

()-4-[4-[4-(2-4 ﬁrm%aﬂp}maa (Bd?ﬁﬂ)s’% b8 yl) prop
L eyt ot oAb s ot 8T

gle,;]yl] 3 pyTr io¥eryght. m&ﬂﬁﬁﬁewpémwmwemnﬁmﬂmmanﬁhemmoﬂam
an

()-2-[1- (4-chrwmwmﬂmﬁ%?ﬂﬂﬁ?w&%m&T%‘-‘?’%’%é’t‘%ﬁ%‘{%ﬂ‘%z. ny
|( )C - rT11)0 24)15p| mﬂ@@ffwm@mﬁmpudﬁmbm&mmchu&kw
Gﬁ[err]O[erﬁ&%%MWHrg%&{% % '@atroni ound”'gheg

in CHerr]d [mplmwu@mgﬁmdéae@n@lm &@S&Qﬁqﬁgfr% BX)Ail4t[dr(e- 15
was stirred f%nﬁaxﬁﬁbl -i Rzinyifphe iy 112414 ( )hyaRyfire diyBipfopyl]x t ur e

‘ M?l
of ice and a The arate ni c yer was dried over
MySqerr], fil @F‘g’a&% 44820 éﬁr& j%

he resi due was

purified B@ cdhwmnﬂdnmmmbem pmpareds: l'ica gel (eI uent :

CH{er 1] Gl [er 1 ek i il 949 2ntorbpedyharok ibngiprof 2. &8k el £1s -t e
thiazolyl)-1-piperazinyl]-3-pyridinyl]-3H-1,2,4-triazol-3-one; mp. 215°C (comp. 14);
(H)-(R*,R*)-2-{1-[(4-chlorophenyDhydroxymethyllpropyl]-2.4-dihydro-4-[6-[4-(5-
methoxy-2-pyrimidinyl)-1-piperazinyl}-3-pyridinyl}-3H-1,2 4-triazol-3-one; mp. 220°C

25  (comp. 15);

' (£)-(R*,R*)-2-[1-[(4-chlorophenyl)hydroxymethyllpropyl]-2,4-dihydro-4-[6-[4-(2-
pyrimidinyl)-1-piperazinyl}-3-pyridinyl]-3H-1,2 4-triazol-3-one; mp. 231°C (comp. 16);
(#)-(R* ,R*)-2-[1-{(4-chlorophenyl)hydroxymethyl}propyl}-2.4-dihydro-4-[6-[4-(2-
pyridinyl)-1-piperazinyl]-3-pyridinyl}-3H-1,2,4-triazol-3-one; mp. 219.7°C (comp. 20).

30 (&)-(R*R*)-2-[1-[(4-chlorophenyl)hydroxymethyl]propyl]-4-[6-{4-(4,6-dimethy}-2-

_pyridinyl)-1-piperazinyl]-3-pyridinyl}-2,4-dihydro-3H-1,2,4-triazol-3-one; mp. 171.4°C
{comp. 26); ' _
(3)-(R*,R*)-2-[1-{(4-chlorophenyl)hydroxymethyl]propyl]-2,4x-dihydro-4-[6-[6-(4-

. methoxy-2-pyrimidinyl)-1-piperazinyl]-3-pyridinyl]-3H-1,2,4-triazol-3-one; mp.

35  215.3°C (comp. 27);

@)-(R* R*)-2-[1-[(4-chlorophenyDhydroxymethyl]propyl-2 4-dlhydro-4 [4-[4-(4-
methoxy-2-pyrimidinyl)-1-piperazinyl]phenyl]-3H-1,2,4-triazol-3-one; mp. 161.2°C




. {
was evap, The residue was crystallized from 1-prop

t al
-were fi Iwgap(g@?s% off and dried (vacuum 70[err]C), vyiel Zlflﬁllml?;@fmg%z%a zf

2-[ 2- (4-chl orophenyl ) - 2- oxo- &
et hyl ] -2, 4-di hydr o- 4- 4-[ 4- (5- hydr oxy- 2- pg_i m di nyl ) - 1- pi per azi nyl ] phenyl ] -5

-methyl - 3H-1,2,4-triazol -3-one; np. 225®-(conp. 9). In a simlar nmanner
there were prepared:

()-2- [1 (4- c(le})ﬁ?(){%nzoyl)propyl] 2, 4-di hydr o- 4-[ 6-[ 4- ( 5- hydr oxy- 2- pyrlmd|n
yl) - 25 333er azi nyl ] - 3- r|d|ny 3H-1,2, 4-tri.azol - 3-one

T D opanol at@HRARM-ALL- (Eoeomphenshbpsrpxyict:y Terogy1l-2.4-dinydro 4-16 4.0
2- [

2. [2- (4- i gyl bipir Bl bl LR e ot 290y . 6- i et

pyri d| nyl ) - 1@%"% Ba%‘ ?r@ﬂ*@lﬂ??mywymmmﬁm’@wf 42@%%[4&2 one:

212.1C (60 n@yrﬂzﬁ)yl}&@r;ﬁmmm-iyﬂ&nyblﬂﬂ-m;#mmﬁmmu{c&np%m g) in '
CH err] CN (150 m). and CH err]OH (36 m) was stirred on an ice bath at 0C

Sodi um boro%(l 6 g) in water (12 m). was added dropW| se.at

0-10[err] C an ifred rs. at The _mxture was
poured into & m"WEFé? ﬁ’ﬂﬁ %‘E@%Mﬁﬂ"éﬂﬂiﬁ yliﬂepmdwllp tate
was fil tere?xpérizmwkyisﬁea(lsumrépmmm arsmlnlaif 4§ Besofibedinol ed,

025720 fa- " ewpiaplin ablipi225 3 piprpioivic i |4 B ottt w4 D e sired

hydr oxy- 2 p;andrreﬁhm;ll&)rmhmahammte] \ptsempl téRTeaﬂd;the Kiivent Wagetaporatal, - 3- on

I?’;CT / EP\é\g/ 82%‘?%%%51 72 (8523 98 o 2’3 & [6-ﬂ)p1perazu2d)-3-m dmylr]ﬁgrﬁléfz 1—her e wa

pr epar ed: tnazol-3-one dlhydro roml - 'mp >§690°C (mnerm '
me( Ym) tirred

%t h(zjﬁ[lgr f]yﬁr% &eﬁ%mnﬁé%‘{‘ﬂ' \ar andre uxedfor ¥ hours.

()- (R, R)- zrﬂemmmmmmuymwmmﬁlwmmmmwm 4-[6[4-(

5- t hyl - G
1, SWE t%l adi azo}wﬂ ﬂ'lz&‘l eraz?'n___:-. 3“5"“"%1 nylmlfy?%astdﬂeg?o'fr 3- one;
np. 237.4C (MedQs fil . Th wis

chromatography over slhca gel (eluent CHzClz/CH:;OH 100/0 10 93/7) “The pure
20 fractions were collected and evaporated, yleldmg 74 g 95. l%) of 2, 4-d1hydro-
4-[6-[4-(2-pyrazinyl)-1 -pxperazmyl]-B- pyridi "_"'l]-3H-l,2,4-mazo]-3-one (interm. 9).
c) A mixture of mtennedlate 9(7.1 -4 and (i)-2-bromo-l-(4—chlorophenyl)—1 butanone
(6.3 g)in DMF (200 ml) was stirred under Nz for 5 minutes, Sodium carbonate (2.76 g)
was added and the mixture was stirred and Teated at 60°C for 15 hours The mixture was
25  cooled on an ice bath, water (350 ml) was added slowly and filtered off The residue was
" recrystallized from CH3OH yxeldmg 79 g (7 1 4%) of (:I:)-2-[l-(4-chlorobenzoyl)-
propyl]-2, 4-d1hydro-4—[6-[4-(2-pyramnyl)-l-p1perazmyl]-3 pyndmyl]-SH—l 2 4-triazol-
~ 3-one; mp. 190.0°C (comp 31) '

(£)-2-[1-(4-chlorobenzoyl)propyl]-2,4-dihydro-4-[6-(1-piperazinyl)-3-pyridinyl]}-3H-
1,2,4-tciazol-3-one (6.02 g) and 2-bromo-4,6-dimethylpyridine (5.25 g) were stirred and
heated under N at 140°C for 2 days. The mixture was dissolved in CHoCly and purified
on a glass filter over silica gel (eluent : CH2Clo/CH30H 100/0 to 97/3). The pure
35 fractions were collected and evapora’ned, yielding 3.6 g (48%) of (£)-2-[1-(4-chloro-"
' benzoyl)propyl]-4-[6-[4-(4. 6-d1meﬂ1yl-2-pyndmyl)- -plpera.zmyl]-3-pyndmyl] -24-
d1hydro-3H-l,2,4-mazol—3—one, mp. 113.2°C (comp. 32).



10  ExanpV@960M2hi xt ure of conpound 8 (3.2 g) in DVF (80 MGVARRSO%If, ed
at -20 [err]C. Potassiumtri (isobutyl)borohydride (20 m) was added
dropwi se and the m xture was stirred at RT overnight. The m xture was
poured into ice/water with HO and stirredpat RT for 1 hour. The
precipitate was filtered off and crystallized from 2, net hoxyet hanol. The
precipitate 15 was filtered off and dried. The residue was purified by
HPLC. The purMbﬂons wer#;: col | ect ed and evaperated. The residue was

crystallized fg ;&gé(gg Sinittd-3-p5RdinghH{ and
e o i 6,

Opyl}- 2, 4- hyﬁﬂ%hﬂmwmmummb&ﬁi&m,stiﬁédfo?@()mxhﬁteﬁ
similar nm ner ere
- (e w3 (R ek ﬁﬁm‘m%m%%yq‘rf Y8504 figrpd and

4] 6-[ 4- (2- thmmrw). etlgr vielding 23rg (4364)-0f- one;

215C _ -
?g) (R*, R*§C(2) [ g;%gzblro en DJ? rg:gﬁnmldme md yéro 4- [6 4-(5-
met hoxy- 2- pyri Wé‘?‘;ﬁ 94 50ne
?Ferrz]zgj[((a”] cR:* 2- 4-C énil. lh dr >1<]-3- t hvl I].:;ILI.LIZ” :2 lazol -one was 4 6-
s oy m#%”ﬁrﬁ %haé?w%? %@%Mya%ﬂy o

231C (conp. 1 ayp. 162.5°C (comp 33).

()-(R,R-2-[1- [(4 chI orophenyl)hydroxyrrethyl]propyl] 2,4-di hydro-4[6-[4-(2
- pyridinyl) - bhRinkf x 3ePyridinyl]- 3H—124tr|azol 3-one; np. 2109. 7C
(conp. 20). 30

()- (R, Re)-2- R&W%%WWMMWWW”WW@WWW-

15  vitro test procedure.

pyrldlnyl) 1- i kil PRl O
np. 171 .4[er SeeL R

(%A(R*, R) - 2- [aemmfmsompmmﬁnmmymobwym&mwpsmmwmu [6[6
gt hg>5<y Zz%rl m gmi;f:t)"fzgl g}naszﬂtgr:bm;ndei%lgegg%” esacuvnyazo mﬁ%ﬁm one

(%EFEL) (20, R*ﬁ@rﬁéanh&ﬁn@hf@ﬁﬂ@&ﬂﬁués)mwmhﬁ@ﬁmbﬂobﬁlég&ltshydr0 4-14

met hoxy- 2- pyr g@)eggl%éf).pm& ReketfiisiVed BYBMSO ar a'toﬁcémﬁmt)ﬁ SIS L &itiomRo

161. 2C
PCT/ EP95/ 026 160-‘4Mm DMSO was also prepared. 10 ul volumes of these solutions were pipetted in

the wells of Repli-Dishes (®Sterilin). Wells comammg DMSO alone were included as

25  controls in each Repli-Dish. Ampicillin ((+)- 6-[(2-a!mno-2—phenylacetyl)ammo]o
3,3-dimethyl-7-oxo-4-thia- 1-azabicyclo{3.2.0]heptane-2-carboxylic acid.trihydrate)
and metronidazole (2-methyl-5-nitro-1H-imidazol-1-éthanol) were included as reference
compounds in each batch of tests. (These compounds were tested at final concentrations
of 10-3, 106, 10-7 and 10-8M). Test plates were storéd at 4°C until used.

30  The five isolates of H. pylori were maintained by subéulture on 10% blood agar every 2
or 3 days. The bacteria were grown at 37°C under an atmosphere containing 5%
oxygen, 10% CO; and 85% nitrogen. Suspensions of Helicobacter pylori for inoculum
were prepared in Brain-heart infusion broth and adjusted to an absorbance of 1.530.3 at

~ 530nM.

35  Freshly prepared lo%bloodagm'heldat45°Cwasad@dm 1 ml volumes to the wells of
the test plates, thus diluting the test compounds to 107%.and 106M. The medium was
allowed to cool, then 10 il volumes of bacterial suspension were pipetted on the agar
surface. The plates were incubated for 48 hours at 37°C under the microaerophilic

(3 Q-

I 1,2,4-triazol -3-one;

Ly




0 96/0182 PCT/EP95/02616
(R, R* 3 (H l[(4 chl orophenyl ) hydr oxynet hyl propl yl]-2, 4-di hydro-4-[6-[ 4-
pyridinyl)-1-pi per azinyl]-3-pyridinyl]*1,2,4-triazol -3-one (conp. 29); &

rr])-(R*,R*)-Z-[l-[(4-ChI or ophenyl ) hydBoxynet hyl ] propyl | - 2, 4- di hydr o- 4- [
6-[4-(2- 5 pyra2|nyl) 1- pi pera2|nyl] 3-pyridinyl]-3H1,2,4-triazol -3-one

(conp. 30).

HEIOERL et L W e w%*?fﬂ“?‘a““;;g&;mmy

pi per azi necagm¥typathe ‘{‘ awa.b Gd‘faG of TP %P%’étdﬁ?ae as
-descri bed i nadd¥itguniga thdmmmﬂiﬁmmbaum;lldn(%ﬂuﬁ{emﬂmasen in

Cool et §é°%%ms Strﬁeﬁe%‘s&gﬁm%@ﬁ@f@%ﬁwﬁwﬁ%ﬂﬂﬁof |
élﬁ g.rg%%% ﬂx[zam@ms. rloﬂeﬂmmsqfﬂ;u@ﬁpmanly umm_euplmtbm .
8(9y81 g) andggagﬁfnor gﬂ?@ wak I .L2H—§ %rro giﬁnone
(100 m ) anda$Ro SOMH abH iy '20 ecﬂew@m 'r‘@?%QB!’éM urs.
The mixture yRSnkibiestyeffeots tduldibé dsertfd. 1) comsbufids that'showed Sctivith at either

e of gani ¢ “ﬁ@s?wﬁé&%ﬁ?@a s b lssceifl il e By AR N RATa 8RAA

The resitie mmmdwnuabwﬁdwmobwmlmsmesmammgeﬂwﬁment ;
col | ect SJSLE‘“WS?%’%Q?*Q%P“J‘ 880, 123418590283 anf 2850 WIS 8o

4[ 6- [ 4- ( 2- py Pagdud) py below;l a2|nyl] 3pyr|d|nyl] 3H1,2,4-triazol -3-one ‘
(interm 9). ¢) Amxture of internmediate 9(7.1 g) and -
[err]-2-bro nyl )~ 1- but anone (6.3 ¢g) in DVF (200 m) was

stirred w\def‘Abﬁwmkreﬂmf’QAtn)rasMﬂm onrﬂwbmrqﬂcr@lﬁteiﬁ:g&omnd@ﬂed and

e 0 LM ol e ey

filtered of f isomesic form hiewofias recrystallized from CH[err](]—I yi eI ding 7.9 ¢
(71.49% of ( chl or obenzoyl ) -

propyl ] -2, 4- &XARREg.L SR IR T azi nyI) 1- p| pera2| nyI] 3- pyr|d| nyl]-3H1,
© 2,4-triazol - SBBGiﬁnsaﬂhemnmd{ssﬂmuﬁljlofmhydrﬁxmppamﬂ:acldand1Slof

(17 2k 40 Bt mRaPR sk sy 6 RSy SRR (1o

g) were stir pelye&mltnhghrcmma@s iﬂmtfb‘wl} Ghﬁb# sqluaexyg

was di ssol vedndin, i ?? bfg vif atbrl waxhdded. g«tér@rad&éfﬁzﬂbf' ca
gel (eluent: err|C:]errCH err] OH 100/0 97 ure 3b _
fractions \/velcéc@(ﬂﬂ"@% ._"&lﬁﬂ tO\R; VOrym %@15:816 V@E&’/ﬂ“wm

() -2-11- (4- chomtisn compnsmg 10 mglml of AL The resultmg solution was filled into suitable
25 contamers _ |
20 Grams of the A.I. 6 grams sodmm lauryl sulfate, 56 grams starch 56 grams lactose,
0.8 grams colloxdal silicon dloxxde, and 1.2 grams magnesium stearate were vigorously
stirred together The resultmg mixture was subsequently filled into 1000 suitable
30 _hardened gelatin capsules, comprising each 20 mg of the active ingredient.

- Pxes)mmnoﬁmblet core o '
A mixture of 100 grams of the A.L, 570 grams lactose and 200 grams starch was mixed
_ well and thereafter huniidified with a solution of 5 grams sodium dodecyl sulfate and 10
35 .grams polyvinylpyrréiiddne in 200 ml of water. The wet powder mixture was sieved,
dried and sieved again. 100 Grams microcrystalline cellulose and 15 grams hydro-
genated vegetable oil were added. The whole was mixed well and compressed into



benzoyl ) piV6D 96191821 6- [ 4- (4, 6- di met hyl - 2- pyri di nyl ) - 1- pi per aZGHERPAYG 1 i i ny
|']-2,4- dihydro-3H1,2,4-triazol-3-one; np. 113.2[err]C (conp. 32).

96/ 01821 PCT/ EP95/ 02616
-17- a) A mixture of 2-chloro-4-nmethoxypyrjgri dine (29 g) and
1-(5-nitro-2-pyridinyl)- piperazine (35 g) in tetrahydrothi ophene
1,1-dioxide (50 M) was stirred at 130[err]C for 1 hour. The m xture was
poured into sdehiemngiving40.00Q tabless, sachcontaining 10.me b fhegtive ingrediens and
extracted witlgy rr]C1 [err] The organic |ayer was dried over I\/gSQerr],

e a0 O e DA Aok bbbl s

| di 23
ZI (raret Ih(r;>g<’y 2- ?zmmﬁemofi gmﬁrsp:ﬁcﬂngﬂw]h)ospup&)auiofyﬁd@omnﬁﬂnmdh@nﬂtemwmw)

. 0 o 29(Lraﬁﬁ+doro'§enz<§§‘?‘§’%ﬂ,p‘hﬁ"raadisa“ ?69%33’.*%2 gisiol. 10 Grams of
[ 4- ( 4- net hoxy-PQYS qm: W@W@éﬂﬁﬁ@l 197§ynqu|dﬂf9ﬂmomﬂhan@meﬂwazo|
ol es 28 uH0RY '“91 Toimfer R o6 Micke WEDAaEAYR 3 Baing Bf Rlagniinnd’ bFS
i X S i X
The ant| - bl i e%'aém de, S Bragni G T bORE and AL PGl 1 1y e
following in bspensiod aml the wholerwasdwinogenatedaThe mbled conds tverel dogted withethe thus
corrpounds yer i wlxﬁ&ﬁpﬁﬁ %aﬂ_%ﬁﬁxta gl ty of test conpounds agai nst

orl t

Hel i cobacter py erm agal hst a standard set of 5 H pylori

strains obtai pgg gEgrial. Mninmal inhibitory concentrations
(MGCs) were d

I~ by me jng he acgtivit f.H . pylori urease 20

after treatnme dh-buas giss P‘ij Hg% \{33&1‘{;1 XWPW%l al

ig[ent s] IVlThi gels&nlmmma 2lwiob400. stvsoﬁsmcm(ﬁh ghyceidssys, ladBOO )
err ilution to Was . 3 e

vol unes of thg&e@g%pg%}géméﬂberp A wlaﬁmg)fnrg%ﬁvgﬁ)g‘e%d %F

([err]Stelsli rﬂ)uso%mhﬂedmuuteawmptgnﬁ\mmbﬂdeammpcmmmnféﬂ 38?(25fomcm& rols

in each Repli EQF%Q %ﬁ{m&’&l Adtﬂn 5 2- phenyl acetyl ) am no] -.

3, 3-di net hyl - 7-'0x0-4-thi a-li- aza%%cyé?%’fng%%a%ﬁqut ane- 2- car boxylic aci d

trihydrate) and netroni dazole (2-nethyl-5-nitro-1Him dazol -1-ethanol) were

i ncl uded as reference conpounds in each batch of tests. (These conpound

were tested at final concentrations of 10[err], 10[err], 10[err] and
10[err]M. Test plates were stored at 4C until used.




The_ flgéﬁgzgol ates of H pylori were nmaintained by supiaitospssion 10%

bI ood agyp

2 or 3 days. The bacteria were grown at 37[err] C under an

- at nosphere contai ni ng 5% oxygen, 10% CJ err] and 85% nitrogen. Suspensions
of Helicobacter pylori for inoculumwere prepared in Brain-heart infusion
broth and adjusted to an absorbance of 32(0.3 at 530 nM 35 Freshly
prepared 10% bl ood agar held at 45[err]C was added in 1 m volunes to the
wells of the test plates, thus diluting tthe test conpounds to 10[err] and
10[err] M -THE2i um was al | owed to cool, then 10 [err]l vol umes of
bacteri al
i ncubat ed f of. ‘Ascompeund havingthe formulainder the ni croaerophl lic WO 96/ 01821
PCT/ EP95/ 02616 -18- atnosphere, descri b;li above. To-facilitate reading of

the plates and to ensure that any grow
advant age was taken f t/he\ni gh

After the W ,/ ok
wer e gently added to eac epl 1 ¥Brish W
37[err] C55

speC| es.

suspensi on were pi petted on the agar surface. The pl ates were

ongz he nedia *\@s truly H pylori,
urea_acyl uni que,to this

i TV s of - {ease broth

_ _ ateés were incubated at
for 2 hours. 100 [err]R'sarrpI es of fluid fromeach well were

then pipetted into the wells"of 96-place nicrodilution plates. A purple

col our was i piEmRachtchliFac

salverey sieperehernically isometidifoph theregfy | or i .

By this rreans a cl ear end- poi nt was obtai ned, fromwhich the inhibitory
effects coul W¥Mdet ermi ned. All conpounds that showed activity at either
of the two cYic€Htord;i ons tested were retested wi-th further dilutions

0t O RER2Unli K3 ehbh inkibfenbibddyaieh Wﬁéﬁ,ﬂ@tﬁ%{ spectrum of bacteri al

speci es ‘as tar get gr gant.sns. Thus.'far;” the M C'val Ues_ for conpounds 1-4, 8§

i ncl ude

10, 12,

14- 1%4@1;1

@canmnmﬂmyﬂwa- halp, G 4alkyh Cietaleyloxgyhydrpgy.r | m

Conposi t i on ﬁm%ai%fe& %ﬂumeﬁkmwxywmbﬁmemya& ) as used t hroughout

aceen exa”paﬁ%rmﬁwfwog 1y spested et B Curelo

accept abl e
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Exanpl e 11: gmxytsaﬁmsysaftc&m)cammwmmmnﬁspm&wwmnﬂbmsntowed

2- hydro
60- 80[ er

20

25

MG liichy gyl st O AT Ry

thiazolyl optionally substituted thiadiazolyl optionally substituted with
C1.4alkyl; benzoxazolyl or benzothiazolyl; or

RS is pyrazinyl or pyridazinyl substituted with Cj.4alkyl;

Z is C=0 or CHOH; and '

is a radical of formula
_Q_ (a-l), _<_:>— (a-2), —< >—- @-3),

7 j\>_ , Ny @9, N\ @8.or
-—_<N"' &9 —<: | _Q_—_)_
N
\ a-7).
__<.:_I>_. (@-7)

2. A compound according to claim 1, wherein RS is pyridinyl optionally substituted
with up to two Cj4alkyl groups; di(Cj-4alkyl) hydroxypyridinyl; di(Cj4alkyl)-
C1alkyloxypyridinyl; pyridazinyl optionally substituted with Cy_4alkyloxy;
pyrimidinyl optionally substituted with hydroxy or Cialkyloxy; thiazolyl optionally
substituted with Cj4alkyl; thiadiazolyl optionally substituted with Cj4alkyl;

N

T

‘



pol yet.hyl eMO W8Il and the mixture was stirred well. Then BRCIGPRY6Y of
1750 granms of sodiumsaccharin in 2.5} of purified water was added Upon
stirring were added 2.5 1 of cocoa flavor and pol yethyl ene glycol g.s. to a
vol ume of 501, providing an oral drop solugjon conprising 10 ng/m of A I.
The resulting solution was filled into suitable 25 contai ners. Exanple
12: CAPSULES 20 Grans of the A l. 6 grans sodiumlauryl sulfate, 56 grans
starch, 56 grans bermoxazalyl opbenzgihigzelylol | oi dal sikicon dioxide, and 1.2
grans magnesi um stearate were vigorously stirred together. The resulting

m xture was subseOetmnpduiid hédordisk lotiamOOkersiki t abl e 30 har dened gel atin

capsul es, conpri gjjngzeachs20 of the active ingredient. Exanple 13:
FI LM COATED TABL% A"”Hfgt G‘Fé‘g’ngi’bo grans of the A L, 570 grams |actose

and 200 gr&ms st & dhCiadlkifixed wel | and thereafter hunidified with a
solution of 5 gr @A gAsiwg dodecyl sulfate and 10 35 gr ans

pol yvi nyl pyrroli do,nseﬁzﬁn’ 200 M of water. The wet powder m xture was sieved,
dried and si evedYa’ﬁeN'n. 100 Grans microcrystalline cellul ose and 15 grans
hydro- genated vegetable oil were added. The whole was m xed wel |l and

conpressed i nth A covifpotifid AckBrtfing to claim 3 wherein
PCT/ EP95/ q6616 -g}g-. tahlets, giving 10.000 tablets, each containing 10 ng
of the act've ingr &f Coating To a solution of 10 grans nethyl cellul ose

in 75 M of denaR8ispywidiny thiagdlylerpysthididylaamb| uti on of 5 grans of et hyl
cellulose in 150 m/oNdi chl oronmef hane. Then there were 5 added 75 nl of
di chl or onet hane isa pdigalp BHPR—:‘%H‘?})‘?’(E'@)G ams of pol yet hyl ene
gl ycol was nolten aleg—di ssolved in 75 nm of dichloronethane. The |atter
solution was added to the fornmer and then there were added 2.5 grans of -

magnesi um oct stle &econzposnd scogrdimgstosiaimal whereinispidicompouihis and 30 ni of
cor o5 wer &3coat e KRR DBREVIIZCMIGUR 416 LRCTBASRRAN, 1 bl ARIE

cores were coated "W th i ]
appar at us. ExanpB®yngdinyBeibdea drvizeis3-one ans A |, was dissolved in a

solution of 3 grans-(4-chiorobenssyDpropyijen$ditydfo-21644-(2pyridinyl)- 1-piperazinyl)-3-
pyridinyl]-3H-1,2,4-triazol-3-one; :
2-[1-[(4-chlorophenyl)hydroxymethyl]propyl]-2,4-dihydro-4-[6-{4-(2-pyridinyl)-1-

20 piperazinyl]-3-pyridinyl]-3H-1,2,4-triazol-3-one; and

2-[1-[(4-chlorophenyl)hydroxymethyllpropyl]-2,4-dihydro-4-[6-[4-(2-thiazolyl)-1-
piperazinyl]-3-pyridinyl}-3H-1,2,4-triazol-3-one;
a pharmaceutically acceptable addition salt or a stereochemically isomeric
form thereof.

25
6: A pharmaceutical composition comprising a therapeutically effective amount of a
compound as claimed in any of claims 1 to 5 and & pharmacentically acceptable
carrier.

30 7. A process of preparing a pharmaceutically compesition as claimed in claim 6,
characterized in that a therapeutically effective amount of a compound as claimed in
any of claims 1 to 5 is intimately mixed with a pharmaceutically acceptable carrier.

3 8. A compound as claimed in any of claims 1 to § for use as a medicine.
5.

9. A therapeutic combination comprising a compound as claimed in any of claims 1 to
5, a pharmaceutically acceptable bismuth compound and/or a proton pump inhibitor.

I



25 M polygbdpssine 9l ycol 400. 12 G ams surfactant and trp@p¥pssio26es - S.
ad 300 grans were nolten together. The latter mixture was m xed wel |l wth

the former solution. The 15 thus obtained m xture was poured into noul ds
at a tenperature of 37-38[err]C to form 100 suppositories each containing
30 ng/m of the A l. WD 96/ 01821 -22-

PCT/ EP95/ 02616 -20- Clains 1. A conpound.having the fornula [err] 5 a

phar maceutic [ stereochem cally isomeric
form t her eof ?d r e&g?wésﬁeagq&m%‘i@ftf@‘}l?] Rlerr] and R err] each

mdependently are hydrogen or (err]alkyd; R[err] and Rl err] each

I ndependently are hydrog hal o=l err]|hl ky R&| oxy, hydroxy,
trifluoromnethyl, tr|fﬂ6uq¢,o;e\h.)4‘u N_U@LQ \pxy Rigpr]l is
pyridinyl optionally subdtit te p?_{ Skl groups;

di ([err]alkyl) hydroxypyridinyl; ]a kyI )C[ err] al kyl oxypyri di nyl ;
pyridazi nyl optionally substitut ed 1 with (err]al kyl oxy; pyrimdinyl
optional Iy substituted with hydroxy or Cferr] /-‘ | oxy; thi azoI yI opti onal |y
substituted w 1] 8b 4 Bk aTa

Cl err] al Byl ; byrillze%?ggﬂ§ kﬂj éir%zo Ri aizo#q -. er_)réfél S pyra2| nmw or
pyridazi nyl chatasterived tao vmth C[err]al kyl; Zis C-O or CHOH, and 20 [err]

di cal tq cl
1 Wherel n Ry o) i uthe i *%g%féﬁ*laﬁﬂ fut SRR e fipa'ah ) 21
two C[err]al kypmpawgwlqul@mtﬁapmnyeﬂwbaﬁs‘oypyr. dinyl; di(Clerr] aI kyI ) -

Rz

R4 ‘
/ ) :
: JL R
6—N N7 “N=
NG W oy WV, N -
R! o

10 m

b) N-alkylating an intex_mediate of formula (IV ) w1tha reagent of formula (V) in an
appropriate solvent and in the presence of .a-b_as_e;: bl e

'® <: :
0 )_Y \

15 : W)

and further if desifed, converting the compounds of formula (I) into each other
following art-known functional group n'ansfonnatlon procedures, converting the
. compounds of fonnula @i into an acid addition salt form by treatment with a
20 pharmaceutically aceeptable acid; or conversely, convemng the salt form into the free
base by treatment thh alkah, and/or preparmg stereochemically isomeric forms
thereof.

L



PE4Y 4@ e
C[err] al kyl oxypyri dinyl ; pyridazinyl opt [ c‘n}al Iy s§bst| uted W § X6
derr]al kyI OXy; m di nyI mmml I
Cerr]al k t hi azol opti ona
SO

0ps
HRD, HNDER THERAENT COORRBATADN IREATY <Pc1'>

RIYUAReANIZMTION hydr OX YNgg 3
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(err] al kgyrn4, 4 41844,
wher e| n BWV44, 31/41RBH495] | S et’hyl

or benz vl ) Nalbgound g?

dAﬂ erﬂ‘ ar G%Lpugr%gdg‘n; E g‘ err| |sL_,.
Y ils Ni 48, Int&nﬂmpmmdﬁoaanmf di 1§ abufary 0998 (250136)
rr]|is pyridinyl, thiazolyl or

pyrimdinyl; and [err] 'S aradlcaj
conpolLfAb Igerpagiong} Apglicatign Mumbery) 1 WPET/ERIO236.1

2-[1- 1
nyl[] (gm%l)%l W]&Q%Ll—%grgpi tsrglggw

2-[1-(4 chlorobenzoyl)propyl] 2, 4%di hydro

%'.]['1.3[<4 C};Eﬂz hl - 3H%§ﬂ 45y ﬁ“};@y

1)-1- tn@wwzwm ]was?ﬁtewrl di nale} a1.3
2-[1-[(4 chIorophenyl)hydroxynethyl]propy
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A phar mac e3itd Beerke B®NPOSIi ti on conpri sing 3
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(57) Abstract

The invention is concemed with
the compounds having formula (), the
pharmaceutically acceptable addition salts
and the snercochemlcally isomeric forms
thereof, wherein Y is CH or N: RI, R?
and R3 each independently are hydrogen
or Cr.4alkyl; R4 and RS each independently
are hydrogen, halo, Cialkyl, Cj.qalkyloxy,
hydroxy, trifluoromethyl, mﬂuoromethyloxy
or difluoromethyloxy; RS is pyridinyl
optionally substituted with up to two C;.4alkyl
groups; di(C1-satkyDhydroxypyridinyl;
di(C;. mlkyl)Cl.qalkyloxypyndmyl

thiazolyl optionally substituted with Cj.salkyl;
thiadiazolyl optiopally substituted with
Ci 4a1kyl benzoxazolyl or benzothiazolyl;
or RS is pyrazinyl or pyridazinyl substituted
with Crsalkyl, Z is C=0 or CHOH: and
(a) is a radical of formula (a-1), (a-2), (a-3),
(a-9), (a-5), (a-6), or (a-7). Compositions
comprising said compounds, processes for
preparing the same and the use of these
compounds as a medicine.

(54) Title: ANTI-HELICOBACTER HETEROCYCLIC DERIVATIVES OF AZOLONES
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30 7 . A process of preparing a pharnmaceutically conposition as clained
in claim®6, characterized in that a therapeutically effective anount of a
compound as claimed in any of clainms 1'to 5is intimately mxed with a
pharmaceutical ly acceptable:carrierh 8. A conpoundas cl ai medi n any of
claims 1 to 5 for use as anedicine. 35 9 . A therapeutic conbination
conprising a conmpound as claimed in any of clainms 1 to 5 a

phar maceutical |y acceptabl e bisnuth conpound and/or a proton punp

i nhi bitor. WD 96/ 01821

- PCT/ EP95/ 02616 -22- 10. A process for preparrng a conpound of fornula [err]
5 wherein Rerr], Rerr], Rerr], Rerr]; Rerr], Rerr], Y, Z-and:
are as defined in clarnrl charat eri zed by a) N—alkylatrng an internedi ate
of - formula (11) with a reagent of forrula (111) in an appropriate solvent .
and in the.presence of a base; [err] 10 b) Nalkylating an internedi ate of
formula (I'V) with a reagent of fornula (V) in an appropriate solvent and in
the presence of a base; [err] 15 and further if: desrred converting the -
conpounds of forrmula (1) into each other follow ng art- knomn functi onal
group transformation procedures; converting the conmpounds of formula (1)
into an acid addition salt formby treatnent wwth a 20

phar maceutical |y acceptable acid; or conversely, convertrng the salt form
into the free base by treatnent with al kali; and/or preparing
stereochemical ly isoneric forns-thereof.
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