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ANTI-HELICOBACTER HETEROCYCLIC DERIVATIVES OF AZOLONES

The present invention is concerned with substituted azolone derivatives which are potent
anti-Helicobacter agents.

US-4,791,111 discloses azolones having a structure similar to that of the present
compounds and which are intermediates in the preparation of [[4-[4-(4-phenyl-
1-piperazinyl)phenoxymethyl}- 1,3-dioxolan-2-ylJmethyl]-1H-imidazoles and

-1H-1,2 4-triazoles.

In US-4,931,444 there are described substituted azolone derivatives having 5-lipoxy-
genase inhibiting activity. The present compounds are distinguished therefrom by their
useful anti-Helicobacter activity.’

In the eradication of Helicobacter, dual therapies comprising the separate administration
of two antibiotic drugs have not been satisfactory because of one or more of the
following reasons: a low eradication rate, numerous side effects and development of
resistance by Helicobacter. Triple therapies comptisinig the administration of two
antibiotics and a bismuth compound have been shovm to be effective, but are very
demanding for 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

R? i

“ Rs —N -’— -C‘E—C\) 5 (I)
. Y 3 R

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

YisCHorN; -

R}, R2 and R3 each independently are hydrogen of C; _4alkyl;

R4 and RS each independently are hydrogen, halo, €;.4alkyl, Cy.4alkyloxy, hydroxy,
trifluoromethyl, trifluoromethyloxy or difluoromethifloxy;

R is pyridinyl optionally substituted with up to twé Cj4alkyl groups; di(C;4alkyl)
hydroxypyridinyl; di(C14alkyl)C4alkyloxypyridinyl; pyridazinyl optionally substituted
with Cj4alkyloxy; pymmdmyl optionally subsntut«;d with hydroxy or Cj4alkyloxy;
thiazolyl optionally substitated with Cj4alkyl; tluadiazolyl optionally substituted with
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Ciaalkyl; benmxazdlyl or benzomiazolyl o

RS is pyrazinyl or pyridazinyl substituted with C1.4a1kyl
szC=OorCHOH and o

is a radical of formula
- < >_ @1, —< )— (a-2). ——( >— @3)..

N—N

< }_ e, _<:\>_ @9, _<=\)_ '(a-6),.or
Bass '

.. As used in the foregomg deﬁnmons halo deﬁnes ﬂuoro, chloro, bmmo and 1odo
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Ci4alkyl deﬁnes stra:ght and branched cham saturated: hydmcarbon radicals having from
1.to 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. :

The term pharmaceuﬁcally acceptable addition salt as used hereinbefore defines the non-
toxic, therapeutically active addition salt forms which the compounds of formula (I) 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
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,
p-aminosalicylic, pamoic and s like acids. The term addition salt as used hereinabove
also comprises the solvates which the compounds of formula (I) as well as the salts
thereof, are able to form. Such solvates are for example hydrates, alcoholates and the

The term stexeocnemicail;_ly. isomeric forms as use_d herembefore de'ﬁnes the different
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isomeric as well as conformational forms which the compounds of formula (I) may
possess. Unless otherwise mentioned or indicated, the chemical designation of
compounds denotes the mixture of all possible stereochemically and conformationally
isomeric forms, said mixtures containing all diasterggne , enantiomers and/or
conformers of the basic molecular structure. All sterepchemically isomeric forms of the
compounds of formula (@) both in pure form or in adquxture with each other are intended
to be embraced within the scope of the present mv;ggon

The absolute configuration of each chiral center may pe indicated by the stereochemical
descriptors R and S. For the compounds having twq_‘fhiral centers, the relative
stereodescriptors R* and S* are used in accordance with the Chemical Abstracts rules
(Chemical Substance Name Selection Manual (CA), 1982 Edition, Vol. I, Chapter 20).

Some compounds of the present invention may e:d'st"in different tautomeric forms and all
such tautomeric forms are intended to be included within the scope of the present
invention.

A first group of interesting compounds are those con’ipounds of formula (I) wherein R4
is halo and RS is hydrogen.

A second group of interesting compounds are those compounds 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 compounds of formula (I) wherein R6
is pyridinyl, thiazolyl or pynmldmyl

Also, a sixth group of interesting compounds are thd’sé compounds of formula (I)
whereia R6 is pyrazinyl. 8

T

Preferred compounds are-those compounds of formylg (I) wherein R, R3 and RS are
hydrogen; R2 is C1_4alkyl; R4 is halo; and Y is N.

More preferred compounds arc those compounds of fgrmula (I) wherein R1, R3 and RS
are hydrogen; R2is ethyl; R is halo; Y is N; RS is pygjdinyl, thiazolyl or pyrimidinyl;
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and is a rédical of formula (a-1) or (a-2).

The most preferred compounds are

B 2-[1-(4—clﬂorobenmyl)propyl]-2 4-d1hydro-4~[6-[4—(2—pymmdrnyl)—l-p1perazmyl]-3-
' pyndrnyl]-3H-1,2,4-mazol—3—one, h

2-[1- (4~chlorobenznyl)propyl]-2 4-drhydro-4-[6-[4-(2—pyndmyl)- -prperazmyl] -3-
yndmyl]-3H-1,2,4~tnazol-3—one, o
2-[1-[(4-chloropheny1)hydroxymeﬂ1yl]propyl]-2 4»d1hydro-4~[6-[4-(2—pynd1nyl)— 1-

' prperazmyl]-3-pyndmyl]-3H- 2,4-tnazol-3-one, and

2-f1- [(4-chlorophenyl)hydroxymethyl]propyl]—2,4-d1hydro—4-[6—[4-(2-th1azoly1) 1-
prperazmyl]—S—pyndmyl]-3H-l,2,4-mazol—3-one, e

the pharmaceuncally acceptable addmon salts and dle stereochemrcally isomeric
forms thereof. :

Analogous procedures for the preparation of compounds such as. the present compounds
of foxmula (I) have been descnbed in US4 791 111 and US-4 931 444

' - Inparticular, the compounds of formula (I) can be prepared by N-alkylaung an

intermediate of formula (II) wrth a reagent of formula (IID

RO \_/NN{_]:,N—H ——— 0

m.

(II)

" The N-alkylation reaction of (II) wrth (III) can convemently be conducted by stirring and

heating a mixture of the reagents in an appropnaue ‘solvent in the presence of a suitable
base. Appropriate solvents are, for example dipolar-aprotic. solvents, e.g. N,N-dimethyl-
formamide, N,N-diniethylncetamide, 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 drchloromethane, trichloro-

methane; or a mixture of such solvents

Surtable bases are, for example, sodrum brs(mmethylsxlyl)amrde, alkah metal and earth
alkahne metal carbonates of hydrogen carbonates, e g. sodium or potassium carbonate;
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»
or organic bases, e.g. tnethylamme and the like bases. -

The compounds of formula (I) may also be pmparég:by N-alkylating an intermediate of
formula of formula (IV) with a reagent of formula .

a A ZC M ©
)— 3 \ \RS
Y R
1\)
? R? 4
V) A R
RS—N N-@-— N—-¢—2~ 22 / @
\-—/ -—Y R3

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

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
saturated solution of hydrobromic acid in glacial acetic acid; a Lewis acid, e.g. boron
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tribromide in a reaction-inert solvent, é:g. dichlofomethane or N,N-dimethylacetamide.
In the mstance where hydrobrotmc acxd is used it may | be advantageous to conduct said
o dealkylanon reaction in the presence of a bromtne scavenger such as, for example

sodium sulfite or hydrogen sulfite.
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| Finally, pure isomeric forms of the compounds of fonnula (1) can be separatcd from the

mixture by conventional separauOn methods In pamcular, the enantiomers may be

separated by column chromatography using a chiral stanonary phase such as a suitably
derivatized cellulose, for example, m(dxmethylcarbamoyl)cellulose (Chiralcel OD®) and

similar chiral stationary phases.

Inall fo:egomg and in the following preparanons, the reaction products may be isolated
from the reaction mtxture and, if necesarry further punﬁed according to methodologies

generally known in the art. -

Some intermediates and starting matenals in the foregoing preparations are known

compounds which may bé prepared according to art-lmown methodolog1es of preparing
said or similar compounds; Other intermediates are riovel; such as the intermediates of

formula (II)

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 N

An appropriate reaction-inert solvent for the above cyclimti'm 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. - : :

Alternanvely, mtermedxates of formula (II) can be preparcd by reacung an xntermedxate
(IX) with a reagent of formula 4\ followmg art-known procedures

anW __
_/ )_

JLN_H'

R5—halo .

R!—C—NH;

(
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The intermediates of formula (IT) can also be prepared by N-alkylating an intermediate of
formula (X) with a reagent of formula (XI) following art-known N-alkylation
procedures. .

o)
™\ AN
R6—N N—H + haio—'- ) N’LN-H
—/ - R])-_-Y'

oY

m

The intermediates of formula (IV) may be prepared by the reaction of a compound of
formula (VIH) with an acid, e.g. hydrobromic acid and the like,

C1_4alkyl-0—-C-N —-.—)_ N-—C-Z—Q
=y Rg?
HNCN N-—C—Z—<\:

The compounds of formula (I), the pharmaceutically é@:ceptable addition salts and the
stereochemically isomeric forms thereof display useful pharmacological activity against
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
against said bacteria. The bactericidal effect on Helicglgacter 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
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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An important asset of the present compounds is their sustained activity against H. pylori
at pH below the neutral pH. Activity ata low pH in vitro may indicate that a compound
is not adversely affected by the acidic environment of the stomach ir vivo.
Consequently, the subject compounds are considered to be valuable therapeutical drugs
for treating warm-blooded animals, particularly humans, suffering from Helicobacter

related diseases or afflictions. Examples of said diseases or affhcuons are gastritis,
stomach ulcers, duodenal ulcers and gastric cancer.

In view of their useful anti-l-lelicobacter properties, the subject compounds may be

- formulated into various pharmaceutical forms for adnumsu'anon ;purposes. To prepare

the pharmaoeuucal compositions of this invention, an effecnve amount of the particular

compound, in base or addition salt form, as the active mgredlent is combined in intimate -

admixture with a phamtaceuucally acceptable carrier, which may take a wide variety of

- forms dependmg on the form of pteparauon des1red for admiinistration. These

pharmaceutical composmons are desirably in umtary dosage form suitable, preferably,
for administration orally, rectally, or by parenteral i mjecuon For example, in preparing
the composmons in oral dosage foxm, any of the usual p..armaoeuncal med1a may be
oral hquxd pt'epax_'atlons such_as'suspenstons, syr_up_s, el_lxxrs and solutions: or solid
carriers such as starches; sugars, kaolin, lubricants, binders, , disintegrating agents and

~ the like in the case of powders pllls, capsules and tablets For parenteral composmons,

the carrier will usually compnse stenle water, at least m large part, though other
mgredxents, for example to a1d solublhty, may be mcluded. Injectable solutions, for .

‘example, may be prepared in whtch the camer compnses salme solutlon, glucose

sqlutxon or a mixture of saline and glueose solutton Injectable suspensions may also be
prepaxed in which case appropnate liquid eamers, suspendmg agents and the like may be
employed.

When the pharmaceuucal composmon takes the form of an aqueous soluuon, those
compounds of formula () which dtsplay low 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
denvanve such as 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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anhydroglucose unitgof the cyclodextrin are substituted with C;.galkyl, particularly
methyl, ethyl or isomoj)yl; hydroxyC;_salkyl, partichlarly hydroxyethyl, hydroxypropyl
or hydroxybutyl; carboxyC;._galkyl, particularly carbexymethyl or carboxyethyl;
C1-6alkyl-carbonyl, particularly acetyl; C1-galkyloxyearbonylCy_galkyl or
carboxyC).-galkyl-oxyC;.galkyl, particularly carboxymethoxypropyl or
carboxyethoxypropyl; C1.galkylcarbonyloxyC;.galkyl, particularly 2-acetyloxypropyl.
Especially noteworthy as complexants and/or solubilizers are 8-CD, 2,6-dimethyl-3-CD,
2-hydroxyethyl-g-CD, 2-hydroxyethyl-y-CD, 2-hydroxypropyl-y-CD and (2-carboxy-
methoxy)propyl-g-CD, and in particular 2-hydroxypropyl-g-CD.

The term mixed ether denotes cyclodextrin derivatives- wherein at least two cyclodextrin
hydroxy groups are etherified with different groups stich as, for exampie,
hydroxypropyl and hydroxyethyl.

The average molar substitution (M.S.) is used as a measure of the average number of
moles of alkoxy units'per mole of anhydroglucose. The M.S. value can be determined
by various analytical techniques such as nuclear magrietic resonance (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 hydroxyalkyl derivatives for use in the cémpositions according to the
present invention the M.S. as determined by mass spectrometry is in the range of 0.125
to 10, in particular of 0.3 to 3, or from 0.3 to 1.5. Preferably the M.S. ranges from
about 0.3 to about (.8, in particular from about 0.35 tq about 0.5 and most particularly 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
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 cyclo%mn derivative. In the
cyclodextrin derivatives for use in the compositions according to the present invention
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
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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for the 2 position and about 5% to 90% for the 6 position. Preferably the amount of
unsubstituted B- or y-cyclodextrin i less than 5% of thé total cyclodextrin content and in
particular is less than 1.5%. Another pamcularly mterestmg cyclodextnn derivative is
randomly methylated B-cyclodextrin. - s

Most preferred cyclodextrin derivatives for i use in'the present invention are ‘those pamally
substituted B-cyclodextrin ethers: or mixed ethiers having hydroxypropyl, hydroxyethyl

-and in particular 2-hydroxypropyl and/or 2-(1-hydmxypropyl) substitiiénts.

The most preferred cyclodextrin derivative for use‘in the compositions of the present
invention is hydroxypropyl-B-cyclodextrin having-a M.S. in the range of from 0.35 to

. 0.50 and containing less than.1.5% unsubstituted Mclmexﬁn M.S. values

determined by NMR or IR preferably range from 0 5510 0 75.°

Itis espectally advantageous o formulate the afonemennoned pharmaceuucal

_composmons in dosage umt form for ease of administration. and uniformity of dosage.

Dosage unit form as used in the speclﬁcatton and clalms herein refers to physically

discrete umts suttable as umtary dosages, each umt contammg a ptedetennmed quantity

of active mgredxent calculated to produce the des:red thera

apeutic effect in association with

" the requn'ed pharmaceuttcal carrier. Examples.of such dosage unit forms are tablets

(mcludtng scored or coated tablets), capsules, pills, powder packets, wafers, injectable
solutions or suspensrons and the hke and segregawd multiples thereof.

In view of the usefulness of the subject compounds m the treatment of Hehcobacter
related discases it is evident that the' present i mvenuon prov:des a method of treating
warm-blooded animals, in parucular humans, suffermg from Hehcobacter related
diseases, said method compnsmg the' systetmc admm1sttanon of a phannaceuucally
e&'ecuve amount of a compound of formula (l), a pharmaceuucally acceptable addition
salt thereof or a steteochenucally 1somenc form thereof in admrxture with a

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

admuustered for useasa medtcme '

In general itis contemplated that an: effecove 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.

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. - IR
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Optionally, other active compounds used for the eraglication of Helicobacter can be
administered in combination with the compounds of he present invention. The admini-
stration may occur separately (i.e. simultaneously, concurrently or consecutively) or the
different drugs may be combined in one dosage form. Suitable compounds fora
combination therapy are bismuth compounds, e.g. bismuth subcitrate, bismuth
subsalicylate, and the like, antibiotics, €.g. ampicillin, amoxicillin, clarithromycin and
the like, Hy-receptor antagonists, ¢.g. cimetidine, ranitidine and the like, and in
particular, proton pump inhibitors, e.g. omeprazole, lansoprazole, pantoprazole and the
like. For the compounds cited to be useful for a combination therapy with the
compounds of formula (I) an effective daily amount would be from 0.05 mg/kg to 50
mg/kg body weight.

Experimental part

Hereinafter, "DMF" means N,N-dimethylformamide, "DMSO" means dimethyl
sulfoxide and "RT" means room temperature, )

Example 1 )

a) 2-(1-piperazinyl)pyrimidine (5.4 g), 4-(6-chloro—3'fpyridinyl)-2,4-dihydro—3H-
1,2,4-triazol-3-one (7 g) and sodium carbonate (4 g) were stirred at 190°C for 1 hour.
The mixture was cooled and water was added. The precipitate was filtered off and
recrystallized from 2-methoxyethanol. The precipitaté was filtered off and dried, yiclding
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
(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 'i_-propanol. The precipitate was
filtered off and recrystallized from C,HsOH. The precipitate was filtered off and dried,
yielding 7.6 g (84%) of (£)-2-[1-(4-chlorobenzoyl)propyl]-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-
yl)-1-piperazinyl]-3-pyridinyl}-3H- 1,2,4-uiaml-3—oné; mp. 200°C (comp. 2);
()-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-
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p1peramny1]-3-pyndmyl]-3H-1,2,4-tnazol-3—one, mp. 133°C (comp. 4);

(£)-2-[1- (4—chlorobenzoyl)propyl]—2 4—d1hydro-4-[6-[4-(2-pynd1nyl)— -piperazinyl}-3-
' pyndmyl]-3H-l,2,4-mazol-3-one, mp. 134, 1°C (comp 17;

2-[2-(4-chlorophenyl)—2-oxoethyl]-2 4—d1hydro-4-[6-[4-(5-methoxy—4 6-dimethyl-2-
pyndmyl)-l-plperazmyl]-3-pyndmyl]-5-methyl-3H-1,2,4-tnazol-3-one (comp 18); and
®)-2-[1- (4-chlorobenmyl)propyl]-2 4-d1hydro-4-[6-[4-(3-pyndmyl)- -pxperazmyl]-

3-pyndmyl]-3H- ,2,4-tr1azol—3-one (comp 21)

Example 2

a) A mixture of 5—methoxy-2-( l-prperazmyl)pynmldme (8 8 g), -ﬂuoro—4-n1trobenzene :
(7 g) and sodium carbonate (7.5 g)in DMSO (100 ml) was stirred at RT for 4 hours.

The mixture was poured into water. The precipitate was filtered off and dissolved in
CH2Cl. 8iO2 (5 g) was added and the mixture was surred, filtered and the solvent
evaporated. The resrdue was boiled up in l-propanol filtered off and dried in vacuo at
75°C, yleldmg 85¢g (60%) of 5-methoxy-2-[4-(4-n1uophenyl)- -plperazmyl]pynmtdme,
mp. 212.3°C (interm. 2).

- b) A mixture of mtermedtate 2 (68 g) ina 4% soluuon of. tluophene (2 ml) and methanol

(600 ml) was hydrogenated at 50°C wnh palladmm on acnvated carbon, palladium
content 10% “g) as a eatalyst. After uptake of hydmgen (3 eq.), the catalyst was
filtered off and the ﬁltrate was evapoxated. The residue was stirred in CH3OH, filtered
off, dried in vacuo at 75°C and crystalhzed from l-propanol treated with norit and
filtered over decalite. The filtrate was crystallxzed. The precipitate was filtered off and
dried in vacuo at 75°C, yreldmg 36 18 (59%) of 4-[4—(5-methoxy-2-pynm1dmyl)-l-

_plperazmyl]benzenamme, mp. 125 2°C (interm. 3)..

c) Intermediate 3 (47.7 g) in N,N-dlmethylacetaxmde (500 ml) was. surred on an
1eelwater bath. Phenyl chloroformane (23 ml) was added dropwise and the mixture was
stirred for 3 hours. The mlxnnewaspomedmtowaterandﬁlteredoff ‘The precipitate
was drssolved m CHzClz The aqueous layer was scparated. and evaporated. The residue
was stirred up ) in dusopropyl ether, ﬁltered off anddned, yielding 55.2 g (80%) of
phenyl [4-[4—(5-methoxy pymmdmyl)- l-plperazmyl]phenyl]carbamate (interm. 4).
d) A mixture of mtermedlate 4 (55 2 g) in hydrazme monohydrate (60 ml) and

~ 1,4-dioxane (1000 ml) was stirred at. RT overmght. The mlxture '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]hydrazmecarboxamtde (interm. 5).

" e) A mixture of mtermedrate 5429, ethanumdame 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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dried in vacuo at 70%@yirystallized from DMF. The pigcipitate was filtered off and dried
in vacuo at 75°C, yielding 19.6 g (45%) of 2,4-dihydro-4-[4-[4-(5-methoxy-2-
pyrimidinyl)-1-piperazinyl]phenyl]-5-methyl-3H-1,2 4-triazol-3-one; mp. >300 °C
(interm. 6).

f) Intermediate 6 (13 g) and DMF (400 ml) were stirted at RT. 1M of NaN[Si(CH3)3}»
in tetrahydrofuran (38 ml) was added dropwise and the mixture was stirred for 1 hour at
RT. 2-Bromo-1-(4-chorophenyl)ethanone (9.4 g) was added and the mixture was stirred
for 5 hours at RT. The mixture was poured into water and filtered off. The precipitate
was dissolved in CH2Cla and washed with water. The organic layer was dried, filtered
and evaporated. The residue was purified by column ehromatography over silica gel
(eluent : CH2Clp/CH30H 99/1). The suitable fractions were collected and evaporated.
The residue was crystallized from 1-propanol, filtered off and dried in vacuo at 70°C,
yielding 8.4 g (46%) "of'2-[2-(4-chlgrophenyl)-2—ox§'éthyl]-2,4-dihydro-4-[4-[4-(5-
methoxy-2-pyrimidinyl)-1-piperazinyljphenyl]-5-methyl-3H-1,2,4-triazol-3-one; mp.
220°C (comp. 5). ‘

In a similar manner there was prepared :
(£)-2-[1-(4-chloroberizoy!)propyl]-2,4-dihydro-4- [6-[4- S-methoxy-2-pyrimidinyl)- 1~
piperazinyl]-3-pyridinyl}-3H-1,2,4-triazol-3-one; mp. 152°C (comp. 6);
(:t)-2-[1-(4~chlorobenzoyl)propyl]-2 4-dihydro-4- [6it4-(4-methoxy-2-pyﬁmidinyl)-1-
pxperazmyl]-3-pynd1ﬂyl]—3H.l,2,4-u1azol-3-one, mp. 162.5°C (comp. 22); and

&)-2-[1- (4-c}ﬂombenzoy})propy1]-2 4-d1hydro-4-[4-f4-(4~meﬂloxy-2-pynm1dmyl)-1-
piperazinyl]phenyl}-3H-1,2,4-triazol-3-one; mp. 149.6°C (comp. 23).

Example3
a) A mixture of (X)-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 '
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 p:pcrazmyl)phenyl]-3H-1 2,4-triazol-3-one
dihydrochloride.monohydrate; mp. 175.9°C (interm. ‘7)
b)Amxxmxeon-clﬂorobenzotluazole(37g),ﬂ1eﬁeebaseofmtexmed1ate7(75g)and
sodium carbonate (5 g) in DMF (100 ml) was stirred at70°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
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was crystallized from CoHsOH. The precipitate was filtered off and dried, yielding 6.5 g
(78%) of ()-4-[4-[4-(2-benzothiazolyl)-1-piperazinyliphenyl]-2-[1:(4-chlorobenzoyl)-
propyl}-2,4-dihydro-3H-1,2,4-triazol-3-one; mp. 162°C:(comp. 7).

In a similar manner there was alsoprepaled

_(i)-4-[4~[4-(2—benzoxazolyl)-l-plperazmyl]phenyl]-Z—[l-(4-chlorobenzoyl)pmpyl]-

24~d1hydro-3H-1,2,4-mazol-3-one, mp. 150°C (comp 8); -

_(:t)-2-[1-(4—chlorobenzoyl)propyl]-2 4»d1hydro-4-[6-[4~(4-pyndmyl)- -p1perazmyl]-3-
. pyridinyl]-3110553-1,2,4-triazol-3-one; mp. 173.8°C (comp. 23); and

(:l:)-2-[1-(4—chlorobenzoyl)propyl]-2,4—d1hydro-4—[6-[4-(6-methyl—3-pyndazinyl)—
l-pxperamnyl]-B-pyndmyl]-SH-l,2,4-tnazol-3-onu mp 212 1°C (comp 24).

zamm4““”

A soluuon of tnbromoborane (150 ml) m CHzClz (100 ml) was surred at RT A solution
of compound 5 (7 1 g) m CHzClz (300 ml) was added and the resulung reaction mixture

“was stirred for 3 houm at RT The mixture was added dropwm toa mxxture oficeand

ammonia (200 ml). 'l'he separated organic layer was dned over MgSO4, filtered and the

~ solvent was evapomted. The. resxdue was punﬁed by column chromatography over silica

gel (eluent CHzCijCH30H 98/2) The pure fracuons were collected and the solvent

3H-1,2,4-tnazol-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-pyrixﬂidin§l)—1-
pil 10333eraz1ny1]-3-pyndmyl]—3H-1,2,4-tnazol-3-one 14 propanolate(2 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)—l-plperazmyl]-B-pyndmyl]-S-methyl-?:H-1,2,4~maml-3-one, mp. 212.1°C
.(comp 19). ' _

. Exgg- pl!g' 5 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 sunedfor3 hoursat RT. The mixture waspouredmto
water and neutra.hzed thh CH3COOH. The preclpltate was ﬁlﬁexed off and crystalhzed
- 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]phcnyI]-S-methyl-SH-1,2,4-mazol -3-one;

ol. The crystals were filtered
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mp. 249°C (comp. 11):

In a similar manner there was prepared :
(@)-(R*R*)-2-[1-[(4-chlorophenyl)hydroxymethyl]propyl]-2,4-dihydro-4-[6-[4-(6-
methoxy-3-pyridazinyl)- 1-piperazinyl}-3-pyridinyl}-3H-1,2,4-triazol-3-one; mp. 244°C
{comp. 12); and

#)-(R* ,R*)-2-[1-[(4-chlorophenyl)hydroxymethyllpropyl}-2,4-dihydro-4-{6-[4-(5-
methyl-1,3,4-thiadiazol-2-yl)-1-piperazinyl]-3-pyridinyl]-3H-1,2 4-triazol-3-one;

mp. 237.4°C (comp. 25).

Example6
A mixture of com;iound 8 (3.2 g) in DMF (80 ml) was stirred at -20 °C. Potassium
tri(isobutyDborohydride (20 ml) was added dropwise and the mixture was stirred at RT
overnight. The mixture was poured into ice/water with HCl and stirred at RT for 1 hour.
The precipitate was filtered off and crystallized from 2-methoxyethanol. The precipitate -
was filtered off and dried. The residue was purified by HPLC. The pure fractions were
collected and evaporated. The residue was crystallized from 2-methoxyethanol. The
precipitate was filtered off and dried, yielding 0.79 g (26%) of (£)-(R*,R*)-4-[4-[4-(2-
benzoxazolyl)—1-g_ipexazinyl]phenyl]-z-[l-[(4-chlorophenyl)—hydroxymeﬁlyl]propyl]-
2,4-dihydro-3H-1,2,4-triazol-3-one; mp. 221°C (comp. 13).

In a similar manner there were prepared :
()-(R*,R*)-2-[1-[(4-chlorophenyDhydroxymethyllpropyl]-2,4-dihydro-4-[6-[4-(2-
thiazolyl)-1-piperazinyl]-3-pyridinyl]-3H-1,2,4-triazol-3-one; mp. 215°C (comp. 14);
(B-(R*,R*)-2-{1-[(4-chlorophenyl)hydroxymethyl}propyl]-2,4-dihydro-4-[6-[4-(5-
methoxy-2-pyrimidinyl)-1-piperazinyl}-3-pyridinyl}-3H-1,2 4-triazol-3-one; mp. 220°C
(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).
(#)-(R*,R*)-2-[1-[(4-chlorophenylhydroxymethyl]propyl})-4-[6-[4-(4,6-dimethyl-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.
215.3°C (comp. 27); _

@)-(R* R*)-2-[1-[(4-chlorophenyl)hydroxymethyllpropyl)-2,4-dihydro-4-[4-[4-(4-
methoxy-2-pyrimidinyl)-1-piperazinyljphenyl]-3H-1,2,4-triazol-3-one; mp. 161.2°C
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(comp 28);
B)-R*,R¥*)-2-[1- [(4—chlorophenyl)hydroxymethyl]propyl]-2 4—d1hydro—4-[6-[4-(3-

- pyridinyl)-1 -pxperannyl]-S—pyndmyl]* l,2,4-maml-3—one (comp. 29); and

(£)-(R¥*, R*)—2-[1 [(4-chlorophenyl)hydroxymethyl]propyl]-2 4~d1hydro-4-[6-[4-(2-

pyrazmyl)—l_-p1peraz_.myl]-3—pyndmyl]-_3H-;,2,4»mazx_>l-3—one _(comp 30).

a) A mixture of ethyl 4-[5-(2, 34dihydro-340xo¥4H- l;2:4-t1iazo1—4’-'yl)-2-pyridiny]] 1-
piperazinecarboxylate (15.7 g), prepared following a similar procedure as descnbed in
examples 2b) to 2e¢), in hydrobromxc acxd (48 % solutlon in water) (100 ml) was stirred
and refluxed for 2 hours. The mixture was ¢ooled to RT and the solvent was evaporated,

. yielding 17.2 ] g (85. 3%) of 2,4-d1hydro-4-[6-(l-plperazmyl)-3-pyndmyl]-3H-1,2,

triazol-3-one - dlhydrobromlde mp. >300°C (interm. 8).
b) A mixture of intermediate 8 (9 81 g and 2-ch]ompyrazme (10 31 g) in 1-methyl-2-
pyrrolidinone (100 ml) and methylamme (20 ml) was ' tm'ed and refluxed for 15 hours.

" The mixture was treated with water (200 ml) and ﬁllexed off The prempltate was

dissolved in CHCl; and' the layers were separated. Thé organic layer was dried over
Theresiduewas plmfiedbycolumn
chromatography over silica gel (eluent CHzClz/CH:;OH 100/0 to 93/7) “The pure
fractions were collected and evaporated, yleldmg 74 g 95. l%) of 2, 4-d1hydro-
4-[6-[4-(2-pyrazinyl)-1 -pxperazmyl]-B- oyridi ny l]-3H-l,2,4-tnazo]—3-one (interm. 9).

c) A mixture of mtermedlate 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
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-wiazol-3-one (6.02 g) and 2-bromo-4,6-dimethylpyridine (5.25 g) were stirred and

heated under N2 at 140°C for 2 days. The mixture was dissolved in CHCl; and purified

on a glass filter over silica gel (eluent : CH2Clo/CH30H 100/0 to 97/3). The pure
fractions were collected and evaporated, 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).

o
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a) A mixture of 2-chloro-4-methoxypyrimidine (29 g) and 1-(5-nitro-2-pyridinyl)-
piperazine (35 g) in tetrahydrothiophene 1,1-dioxide (50 mi) was stirred at 130°C for 1
hour. The mixture was poured into sodium carbonate and water, stirred for 30 minutes
and extracted with CHaClp, The organic layer was dried over MgSOy, filtered and
evaporated. The residue was triturated in diisopropyl ether, yielding 23 g (43%) of
4-methoxy-2-{4-(5-nitro-2-pyridinyl)-1-piperazinyljpyrimidine (interm. 10).

b) Starting from intermediate 10, (£)-2-[1-(4-chlorobenzoyl)propyl]-2,4-dihydro-4-[6-
[4-(4-methoxy-2-pyrimidinyl)-1-piperazinyl]-3-pyridinyl]-3H-1,2,4-triazol-3-one was
prepared following a procedure analogous to the ongdescribed in exampiés 2b) to 2f);
mp. 162.5°C (comp. 33).

Pharmacological example .
The anti-Helicobacter activity of the subject compounds was assessed by the following in
vitro test pmcedurc

The activity of test compounds against Hellcobacrer pylon was determined against a -
standard set of 5 H. pylori strains obtained from clinigal material. Minimal inhibitory

concentrations (MICs) were determined by measuring the activity of H. pylori urease

after treatment of growing cultures of the bacteria with the antimicrobial agents.

The test compounds were dissolved in DMSO at a concentration of 10-3M. A dilution to
10-4M in DMSO was also prepared. 10 pl volumes of these solutions were pipetted in
the wells of Repli-Dishes (®Sterilin). Wells containing DMSO alone were included as
controls in each Repli-Dish. Ampicillin ((+)-6-[(2-amino-2-phenylacetyl)aminoj-
3,3-dimethyl-7-0x0-4-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.

The five isolates of H. pylori were maintained by subtulture 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 1.540.3 at
530 nM.
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
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atmosphere described above. To facilitate reading of the plates and to ensure that any
growth on the media was truly H. pylori, advantage ‘was taken of the highly potent urea
activity unique to this specres " After the 48 hours of incubation, 1 ml volumes of urease
broth were gently added to each Repli-Dish well and the: plates were incubated at 37°C

. for 2 hours. 100 ul san_lpl_es of fluid from each well were then pipetted into the wells of
.96-place microdilution plates.: A purple colour was interpreted as growth, yellow-orange

as no growth of H. pylori . Bythis means a clear énd-point was obtained, from which
the inhibitory effects could be detérmined. All compounds that showed activity at either
of the two ‘concentrations. tested were retested with further dilutions included to establish
the MIC and with a broader spectrum of bacterial’ spemes as target organisms. Thus far,
the MIC values for compounds 1-4, 8, 10, 12, 14-16; 20 23 and 26-29 were found to
be equal or below 1 uM.

“Active ingredient” (A.L) as used throughout these examples relates to a compound of
formula (I), a pharmacentically acceptable acid addmon saltora stereochemtcally

~ isomeric form thereof. .

500 Grams of the A 1. was drssolved in0.51of 2—hydroxypropan01c acid and 1.5 1 of
the polyethylene glycol at 60~80°C. After cooling to 30~40°C there were added 35 1 of
polyethylene glycol and the mixture was stirred well. Then a solution of 1750 grams of

- sodium saccharmm25lofpunﬁedwaterwasadded.UponsumngwereaddedZSlof

cocoa flavor and polyethylene glycol qs.toa volume of 501, prov1dm g an oral drop
solunon compnsmg 10 mglml of A L. The resultmg solunon was filled i into suitable
contamers '

20 Grams of the A.I. 6 grams sodmm lauryl sulfate, 56 grams starch 56 grams lactose,
0.8 grams colloxdal silicon droxxde, and 1.2 grams magnesium stearate were vigorously
stirred together The resultmg mixture was subsequently filled into 1000 suitable

_hardened gelatin capsules, comprising each 20 mg of the active ingredient.

- Pres)mmnoﬁmblet core

A mixture of 100 grams of the A.L, 570 grams lactose and 200 grams starch was mixed
well and thereafter humidified with a solution of 5 grams sodium dodecyl sulfate and 10
-grams polyvmylpyrrohdone 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
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tablets, giving 10.000 tablets, each containing 10 mg of the active ingredient.

Coating

To a solution of 10 grams methyl cellulose in 75 ml of denaturated ethanol was added a
solution of 5 grams of ethyl cellulose in 150 ml of dichloromethane. Then there were
added 75 ml of dichloromethane and 2.5 ml 1,2,3-propanetriol. 10 Grams of
polyethylene glycol was molten and dissolved in 75 ml of dichloromethane. The latter
solution was added to the former and then there were added 2.5 grams of magnesium
octadecanoate, 5 grams of polyvinylpyrrolidone and 30 ml of concentrated colour
suspension and the whole was homogenated. The tablet cores were coated with the thus
obtained mixture in a coating apparatus.

Example 14 : R

3 Grams A.IL was dissolved in a solution of 3 grams 2,3-dihydroxybutanedioic acid in
25 ml polyethylene glycol 400. 12 Grams surfactant and triglycerides q.s. ad 300 grams
were molten together. The latter mixture was mixed well with the former solution. The
thus obtained mixture was poured into moulds at a temperature of 37-38°C to form 100
suppositories each containing 30 mg/ml of the AL
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Claims

1. ' A compound having the formula -

a pharmaceutically _acoeptable;a_dditio:i salt or a stereochemically isomeric form thereof,
wherein - - L
YisCHorN;

R, RZ and R3each independently are hydrogen or C1_4alkyl

R4and R5 each mdependently are hydmgen, halo, C1.4alkyl C1.4a1kyloxy, hydroxy,

tnﬂuoromethyl mﬂuoromethyloxy or d:ﬂuoromethyloxy, o

R6 is pyndmyl opnonally subsututed wnh up to two C1.4alkyl groups, dl(C1.4alkyl)
hydroxypyndmyl d1(C1.4alkyl)Cl.4a]kyloxypyndmyl pyndazmyl optionally substituted
with Cjalkyloxy; pyrimidinyl opuonally substituted with hydroxy or Cy.4alkyloxy;
thiazolyl optionally substituted with Cj4alkyl; thiadiazolyl optionally substituted with
C14alkyl; 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
N N
_Q_ @1, _-<:\>— @2, —</:>—— @3,

> /4 t{>__ (a-5), _</ \>_ (a-6),0r
_<;j>'__\ o —<:—N =
7 \ @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 Cy.4alkyloxy; thiazolyl optionally
substituted with Cj4alkyl; thiadiazolyl optionally substituted with Cj4alkyl;

N

A
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benzoxazoly! or benzothiazolyl. e

. A compound according to claim 2 wherein

R1, R3 and R are hydrogen;
R2 is C}4alkyl;

R4 is halo; and

YisN.

A compound according to claim 3 wherein
R2is ethyl;
RS is pyridiny}, thiazolyl orpynmxdmyl and

is a radical of formula (a-1) or (a-2).

A compound according to claim 1 wherein said compound is

2-[1-(4-chlorobenzoyl)propyl}-2,4-dihydro-4-[6-[4-(2-pyrimidinyl)-1-piperazinyl]-

3-pyridinyl}-3H-1,2,4-triazol-3-one;

2-[1-(4-chlorobenzoyl)propyl]-2,4-dihydro-4-[6-[4-(2-pyridiny])- 1-p1perannyl]—3—
pyridinyl]-3H-1,2 4-triazol-3-one;

2-{1- [(4—ch1orophenyl)hydroxymethyl]propyl]-2,4-dihydro-4 [6-[4-(2-pyridinyl)-1-

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.

: A pharmaceutical composition comprising a therapeutically effective amount of a

compound as claimed in any of claims 1 to 5 and & pharmacentically acceptable
carrier.

. A process of preparing a pharmacentically composition 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.

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

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
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10. A process for preparing a compound of formula - -

RS—N —'— N—C—Z—<\:
Y

wherein R1, R2, R3, R4, R5, RS, Y, Z and

] - 1 ! : o .
a) N-alkylating an intermediate of formula (II) w1th a reagent of formula (TIT) in an
appropriate solvent and in the presence ofa base, '

_ Rz /R4
, hal —C—Z
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b) N-alkylating an intex_mediate of formula (IV ) w1tha reagent of formula (V) in an
appropriate solvent and in the presence of .a-base;: RTINS :

Rhalo(V)

N _._ J\N'C_Z_C . o

15 - )

and further if desu'ed, 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 acceptable acid; or conversely, convemng the salt form into the free
base by treatment with alkali; and/or preparing steteocheinically isomeric forms
thereof.
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