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SULFONAMIDE DERIVATIVES OF AZOLONES ANTI-HELICOBACTER A_GENTS

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)phenoxymethyi]-1 3-d10xolan—2-yl]meﬂxyl]—1H-mudazolec and
-1H-1,2,4-triazoles.

In US-4,931,444 are described substituted azolone derivatives having 5-lipoxygenase
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 becanse of one or more of the
following reasons: a low eradication rate, numerous side effects and development of -
resistance by Helicobacter. Triple therapies comprising the administration of two
antibiotics and a bismuth compound have been shown to be effecﬁve,_but are very
demanding for the patients and are also compromised by side effects. The present
compounds show the avantage that they may be used in a monotherapy in the eradication
of Helicobacter pylon and related specxes

The present invention is concerned thh compounds having the foxmula
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the pharmaceutically aeceptable addition salts and the stereochemically isomeric forms
thereof, wherein

YisCHorN;

R}, R%and R3 each independently are hydrogen or Cy 4alkyl;

R4 and RS each independently are hydrogen, halo, Cj.4alkyl, Cj4alkyloxy, hydroxy,
trifluoromethyl, tnﬂuommethyloxy or dxﬂuoromethyloxy.

R6is C14alkyl; or phenyl optionally subsutuued with halo, Cl.4a1kylcarbonylaxmno,
Ci.4alkyloxy, C1.4alkyl or nitro; |
Zis C=0 or CHOH; and
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—-@—- isa radical of lformula
_©_ (a-1), _<:>._ (a-2), -——< >._ (a-3).
. | N.
N

As used in the foregoing definitions halo defines fluoro, chloro, bromo and iodo:
C1-4alkyl defines straight and branched chain saturated hydrocarbon radicals having
from 1 to 4 carbon atoms: methyl, ethyl, propyl, 1-methylethyl, butyl, 1-methylpropyl,
2-methylpropyl and 1,1-dimethylethyl. Cy.galkyl defines Cj-4alkyl radicals as defined
hereinbefore and the higher homologs thereof havxng from 5 to 6 carbon atoms such as,
for example, pentyl and hexyl. -

‘The term phaxmaceuncally acceptable addmon salt as used hexembefore deﬁnes the non-
toxic, therapeutically active addition salt forms which the compounds of formula (I) may
form. The compounds of formula (I) having basic properues may be converted into the
corresponding therapeutically active, non-toxic acid addition salt forms by treating the
free base form with a suitable amount of an appropriate acid following conventional
procedures. Appropriate acids comiarise, 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 the 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
like. ' - '

The term stereochemically isomeric forms as used hetembefm'e defines the dxfferent

” isomeric as well as conformational forms which the compounds of formula () may

possess. Unless otherwise mentioned or indicated, the ehemloal_deslgna_uon of
compounds denotes the mixture of all possible stereochemically and conformationally
isomeric forms, said mixtures containing all diastereomers, enantiomers and/or
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cmfmmcmoftheoasicmdecmarsmwm.Ansmeocﬁunicauyismneﬁcfmnsofthe
compounds of formula (I) both in pure form or in admixture with each other are intended
to be embraced within the scope of the present invention.

 The absolute configuration of each chiral center may be indicated by the stereochemical
descriptors R and S. For the compounds having two chiral 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. III, Chapter 20).

Some compounds of the present invention may exist in different tautomeric forms and all
such tautomeric forms axemtendcdtobemcludcdmthm thescopeofthepresent
invention.

A first group of interesting compounds are those compounds of formula (I) wherein R4
is halo and R is hydrogen.

A second group of interesting componnds are those compounds of formula (I) wherexn
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 R1! is hydrogen.

A fourth group of interesting compounds are those compounds of fonnula.(l) wherein
R2 is Cy4alkyl and R3 is hydrogen.

A fifth group of interesting compounds are those compounds of formula (I) wherein RS
is Cj_4alkyl.

Preferred compounds are those compounds of formula (T) wherein
R1, R3 and RS are hydrogen; R2 is Cj_4alkyl; R4 is halo; and Y is N.

Mor_cpreferrcdcompoundsarct_hosecompoundsoffonnula(l) wherein
R1, R3 and RS are hydrogen; R2 is ethyl; R4 is halo; Y is N; R6 is Cj_4alkyl; and

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

The most preferred compound is
1-[5-[2-[1-[(4-chlorophenyl)hydroxymethyl]propyl]-2,3-dihydro-3-ox0-4H-1,2,4-

. triazol-4-yl]-2-pyridinyl}-4-(methylsulfonyl)piperazine, the pharmaceuucally acceptable

addition salts and the stereochemically isomeric forms thereof. -
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Analogous procedures for the preparation of compounds such as the present compounds
of formula (I) have been desmbed in US-4 791,111 and US-4 931 444

In particular, thecmnpoundsofformula(l)canbeprepmedbythereacuomofan
intermediate of formula (II) with a reagent of formula (lIl) in a reaction-inert solvent,
e.g. dichloromethane, N,V-dimethylformamide and the like, optlonally in the presence
of a base, e.g. tricthylamine. :

§
_ _ R6—S—
I\ | o e
m N NNtz R, ——— o
N/ =Y g 7R
Rl
an

Alternatively, the compounds of formula (I) can be prepared by N-alkylatmg an _
intermediate of formula (V) with a reagent of formula (Vl) 1n an appropnate solvent and
in the presence of a suitable base.

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

For example, the compounds of formula (I)_ wherein Z represents C=O can be converted
into the compounds of formula (T) wherein Z represents CHOH following art-known
reducuons. 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, -
e.g. methanol, ethanol, or an ether, e.g. tetrahydrofuran, 1,4-dioxane; or in a mixture of
such solvents.

Alternatively, said reduction can be conducted by reaction wuh tns(l-methylethoxy)-
potassium hydroborate, tris(1-methylpropyl)sodium hydroborate or tris(1-methyl-
propyl)potassium hydroborate in a reaction-inert solvent, e.g. tetrahydrofuran or
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. N,N- dlmemylformamule

Optionally, the reaction of the intermediate of formula (IT) with the reagent of formula
(I and the reduction reaction described above may be conducted in a single reaction
vessel. '

Finally, pure isomeric forms of the compounds of formula (I) can be separated from the
mixture by conventional separation methods. In particular, the enantiomers may be

- separated by column chroma'to'graphy using a chiral stationary phaée such as a suitably

derivatized cellulose, for example m(d1methylcarbamoyl)cellulose (Chiralcel OD®) and
similar chiral stanonary phases.

‘Inall forcgomg and in the following preparations, the reaction products may be isolated

from the reaction mixture and, if necesarry, further purified according to methodologies
generally known in the art. ’ .

Themtermedmesofformula(ll)maybepreparedbyﬂxereacnonofacompoundof
formula (IV) with an acid, e.g. hydrobromic acid and the like.

4

_C1.4alkyl-0—C—N N-C--Z \ \R5 L —

},CN,JKN-C_Z{

The intermediates of formula (V) niay be prepared following the procedures as described
hereinabove for the preparation of the compounds of formula (I) from the intermediates
of formula dan. -

The compounds of formula (), the pharmaceutically acceptable addition salts and the
stereachemically 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 Helicobacter was determined with
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suspension cultures by means of a procedure descnbed m Antimicrob._ Agents
Chemother., 1991, vol. 35, pp. 869-872. :

An interesting feature of the present compounds relates to their highly specific activity
against Heltcobacter The compounds of formula (I) were found to show no inhibitory
activity agamst any of the followmg species : Campylobactor jejuni, Campylobacter coli,
Campylobacter fetus, Campylobacter sputorum, Vibrio spp., Staphylococcus aureus and
Escherichia coli, tested at concentrations up to 105 M.

An important asset of the present compounds is their sustained activity against H. pylori
at pH below the neutral pH. Activity at a low pH in vitro may indicate that a compound
is not adversely affected by the acidic environment of the stomach in vivo.

Consequently, the subject compouslds are considered to be valuable therapeutical drugs
for treating warm-blooded animals, particularly humans, suffering from Helicobacter
related diseases or_afﬂictibns_. _._Examples of said diseases or afflictions are gastritis, _
stomach ulcers, duodenal ulcers and gastric cancer.

In view of their useful anti-Helicobacter properties, the subject compounds may be
formulated into various phannaceulic_zﬂ forms for administration purposes. To prepare
the pharmaceutical compositions of this invention, an effective amount of the particular
compound, in base or addition salt form, as the active ingredient is combined in intimate
admixture with a pharmaceutically acceptable carrier, which may take a wide variety of
forms depending on the form of preparation desired for administration. These
pharmaceutical compositions are desirably in unitary dosage form suitable, preferably,
for administration orally, rectally, or by parenteral injection. For example, in preparing
the compositions in oral dosage form, any of the usual pharmaceutical media may be
employed, such as, for example, water, glycols, oils, alcohols and the like in the case of
oral liquid preparations such as suspensions, syrups, elixirs and solutions: or solid
carriers such as starches, sugars, kaolin, lubricants, binders, disintegrating agents and
the like in the case of powders pills, capsules and tablets. For parenteral compositions,
the carrier will usually comprise stenle water, at least in large part, though other
ingredients, for example, to aid solubility, may be mcluded. Injectable solutions, for
example, may be prepared in which the carrier comprises saline solution, glucose
solution or a mixture of saline and glucose solution. Injectable suspensions, may also be
prepared in which case appropriate hqmd carriers, suspending agents and the like may be

employed.

‘When the pharmaceutical composition takes the form bf an aqueous solution, those
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compounds of forrula (1) which display low solubility fiiay be formulated as a salt

~ form, or a co-solvent may be added which is water-miscible and physiologically

acceptable, e.g. dimethylsulfoxide and the like, or the compounds of formula () may be
solubilized with a suitable carrier, e.g: a cyclodextrin (CD) or in particular a cyclodextrin
derivative such as the cyclodextrin 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 o-, B-, 'r-cyclodextnns or
ethers andmlxedcthers thereof wherein one or more of the hydroxy groups of the

- anhydroglucose units of the cyclodextrin are substituted with Cj_galkyl, particularly
- methyl, ethyl or isopropyl; hydroxyC)_salkyl, particularly hydroxyethyl, hydroxypropyl

or hydroxybutyl; carboxyCj_galkyl, particiilarly carboxymethyl or carboxyethyl;

' Ci-galkyl-carbonyl, particularly acetyl; Cj.galkyloxycarbonylCj._galkyl or

carboxyC-galkyl-oxyCi.ealkyl, particularly carboxymethoxypropyl or
carboxyethoxypropyl; Cj.galkylcarbonyloxyCj.galkyl, particularly 2-acetyloxypropyl.
Especially noteworthy as complexants and/or solubilizers are B-CD, 2,6-dimethyl-8-CD,
2-hydroxyethyl-B-CD, 2-hydroxyethyl-CD, 2-hydroxypropyl-y-CD and (2-carboxy-

‘methoxy)propyl-§-CD, and in particular 2-hydroxypropyl--CD.

‘The term mixed ether denotes cyclodextrin derivatives wherein at least two cyclodextrin
hydroxy groups are etherified with different groups such as, for example, '
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 magnetic resonance (NMR), mass

_specn'omén-y(MS)andinfm'edspecuoscopy(m) Depending on the technique used,

slightly different values may be obtained for one given cyclodextrin derivative. In the
cyclodextrin hydroxyalkyl denvanves for use in the compositions 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 0.8, in particular from about 0.35 to about 0.5 and most particularly is
about 0.4. M.S. values determined by NMRorIRprefemblyrange from0.3to0 1, in
particular from 0.55 to 0.75. '

The average substitution degree.(D.S.) refers to the avuage.number of substituted
hydroxyls per anhydroglucose unit. The D.S. value can be determined by various
analytical techniques such as nuclear magnetic 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 derivatives for use in the compositions according to the present invention
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the D.S. asdenenmnedbyMSmmtherangeofOl25to3 mparucularof02t020r
from 0.2 to 1.5. Preferably the D.S. ranges from about 0.2 to about 0.7, in particular

_ fromabout035toabout0.5andmostparucularlynsabout04 D.S. values determined

byNMRorlRpreferablyrangefrom03tol mparucularﬁ'omOSS to 0.75.

More particular B— and y-cyclodexmn hydroxyalkyl derivatives for use in the
compositions according to the present invention are pamally substituted cyclodextrin
derivatives wherein the average degree of alkylanon at hydmxyl groups of different
positions of the anhydroglucose units is about 0% to- 20% for the 3 position, 2% to 70%
for the 2 position and about 5% to 90% for the 6 position. Preferably the amount of
unsubstituted B- or 'y-cyclodextnn is less than 5% of the total cyclodextrin content and in
particular is less than 1.5%.. Another particularly i mterestmg cyclodextrm derivative is
randomly methylated B—cyclodextnn _
Most preferred cyclodexmn denvauves for use in the pmsent invention are those partially
substituted B-cyclodextrin ethers or mixed ethers having hydroxypropyl hydroxyethyl
and in particular 2-hydroxypropyl and/or 2-(1-hydroxypropyl) substituents.

The most preferred cyclodextrin derivative for use in the composmons of the present
invention is hydroxypmpyl-B-cyclodexmn having a M.S. in the range of from 0.35 to
0.50 and containing less than 1.5% unsubsntuted B-cyclodextrin. M.S. values
determined by NMR or IR preferably range from 0.55 to 0.75.

It is especially advantageous to foxmulaw the afmemenuoned pharmaceuucal
compositions in dosage unit form for ease of administration and uniformity of dosage.
Dosage unit form as used in the specification and claims herein refers to physically
discrete units suitable as unitary dosages, each unit containing a predetermmed quantity
of active mgredlentcalculmdtoprodueeﬂledesued therapeunc effectm association with
the required phannaceuncal carrier. Examples of such dosage unit forms are tablets
(including scored or coated tablets), capsules, pﬂIs, powder packets, wafers, injectable
solutions or suspensions and the like, and segregated multiples thereof.

In view of the usefulness of the subject compounds in the treatment of Helicobacter
related diseases it is evident that the present invention provides a method of treating
warm-blooded animals, in particular humans, suffering from Helicobacter related
diseases, said method comprising the systemlc administration of a pharmaceutically
effective amount of a compound of formula (T), a pharmaceutically acceptable addmon
salt thereof or a stereochemically isomeric form thereof, in admixture with a
pharmaceutical carrier. In a further aspect of the invention, the sub]ects compounds are

administered for use as a medicine.
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 In general it is comérriplated that an effective daily amibtiit would 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 dmlyamountmaybelowered ormcreaseddependmgm
the response of the treated subject and/or depending on the evaluation of the physician

_ prescnbmg the compounds of the instant invention. The effective ranges mentioned

hereinabove are therefore gmdelmes only and are not intended to limit the scope or use of
the invention to any extent.

Optionally, other active compounds used for the eradication of Helicobacter can be
administered in combination with the compounds of the 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, e.g. ampicillin, amoxicillin, clarithromycin and
the like, Ho-receptor antagonists, e.g. cimetidine, ranitidine and the like, andin = _
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, "DMSO" means dimethyl sulfoxide.

a) A mixture of (¥)-ethyl 4-[5-[2-[1-(4-chlorobenzoyl)propyl}-2,3-dihydro-3-oxo-4H-
1,2,4-triazol-4-yl]-2-pyridinyl]-1-piperazinecarboxylate (24 g) in hydrobromic acid,
48% solution in water (250 ml) was stirred and refluxed overnight. The solvent was
evaporated and the residue was dissolved in CH2Clp, neutralized with NH,OH/H,0 and
extracted with CH2Clp. The organic layer was washed with water, dried, filtered and

~ evaporated. A sample (3.5 g) of the residue (total 18 g) was purified by column

chromatography over silica gel (eluent : CHaClo/(CH30H/NH3) 99/1). The pure

~ fractions were collected and'e_vaporawd. The residue was dissolved in 2-propanol and

crystallized into the hydrochloric acid salt (1:1) in 2-propanol. The precipitate was
filtered off, washed with 2-propanol and dried at 150°C. The product was dissolved'in
2-propanol. Pyridine was added dropwise until all the product was dissolved and

- subsequently crystallized. The precipitate was filtered off and dried, yielding 1.7 g

&)-2-[ l-(4-chlorobenzoyl)prppyl]-2,4—dihy&o-4-[6—(l-piperazinyl)-3-pyxidinyl]-3H-
1,2,4-triazol-3-one monohyd:_'ochloride (39.4%); mp. 209.8°C (interm. 1).



WO 96/01818 ' - PCT/EP95/02619

10

15

-10-
b) A mixture of benzenesulfonyl chloride (0.044 g) and intermediate 1 (0.1 g) in
CHzCl2 (10 ml) and N, N-dlethylethananune (a ml) was stirred at room temperature
overnight. The mixture was punﬁed by HPLC over silica gel (eluent : CH2Cl 100 o
CH>Clo/CH30H 90/10 over a 20 minutes penod and 120ml/mm ). The desired fraction
was collected and evaporated, yielding a solution of 0.119 g (85%) in DMSO (10.5 mi)
of (¥)- 1-[5-[2-[1-(4-chlorobenzoyl)propyl]—2 3-d1hydro-3-oxo-4H-l,2,4-mazol-4-yl]-2-
pyridinyl]-4-(phenylsulfonyl)piperazine (comp. 1).

In a similar manner were prepared :
0

R5—:S:-N\ N-<\_>— ’U\N—cn-c—©—c1
: CHz-CH3 :

Co. No. | R6 | A

2 4-methylphenyl N

3 4-methoxyphenyl . N

4 4-bromophenyl N |~

5 4-nitrophenyl - N |

6 4-(methylcarbonylamino)phenyl [N

7 methyl N

8 4-chlorophenyl |~

9 4-fluorophenyl N

10 phenyl CH

11 4-methylphenyl CH

12 |4-methoxyphenyl CH |

13 4-bromophenyl CH

14 4-nitrophenyl CH

15 4-(methylcarbonylamino)phenyl | CH

16 methyl CH

17 4-chlorophenyl CH |

18 - |4-fluorophenyl CH |

Example 2

N N-diethylethanamine (1 mI) and benzenesulfonyl chloride (excess; 006 g) were added -

to a solution of intermediate 1 (0.1 g) in N,N-dimethylformamide (2 mi). The mixture
was stirred for 6 hours at room temperature. K[OCH(CH3)2]3BH 1M in tetrahydrofuran
(1.5 ml) was added and the reaction mixture was stirred overnight at room temperature.
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Two drops of water were added and stirring was coitiniued for 2 hours. CHaCls was
added until a total volume of 20 ml was reached. The mixture was centrifoged and
filtered. MgSQOj4 (spatula tip) was added and the mixture was separated by high-

- performance liquid chromatography over silica gel (eluent A: CH>Cl; eluent B:

CHClo/CH30H 90/10; from 90% A and 10% B, over a 2-minute period (125 ml/min),
to0 90% A and 10% B; upgrading, over an 18-minute period (125 ml/min), to 100% B).
The pure fractions were collected and the solvent was evaporated, yielding 0.054 g of
&)-R*, R*)-1-[5-[2-[1-[(4-chlorophenyl)hydroxymethyl]propyl]-2,3-d1hydro-3-oxo- |
4H-1,2,4—mazol—4-yl]-2-pyndmyl]—4—(phenylsulfonyl)plperazme (comp. 19).

Ina s1m11ar manner were prepared '

0

9/ oA N e |
R6._-'sl—N\ N \_/>—NL 'N—(l',‘H-CH cl
-0 ' N CH2—CHjs |
Co. No. | R6 A | physical data -
20 4-methylphenyl N |(@R*R*)
21 4-methoxyphenyl N |(R*R¥
22 4-bromophenyl N [(R*R¥%
23 4-nitrophenyl "IN |(R*R%
24 4-(methylcarbonylammo)phenyl N |R*R*)
25 methyl N |(R*R¥)
26 4-chlorophenyl N | (R*R¥
27 4-fluorophenyl N |[(R*R*%
28 phenyl |CH | R*R*) -
2 4-methylphenyl | CH | (R*R%)
30 '| 4-methoxyphenyl CH | (R*R¥)
31 4-bromophenyl CH | (R*,R¥*)
32 4-(methylcarbonylamino)phenyl | CH | (R*,R*)
33 methyl CH | (R*R*)
34 4-chlorophenyl | CH | (R%,R¥)
35 | 4-fluorophenyl CH | R*R*)
Pharmacological example

The anti-Helicobacter activity of the subjecl: compounds was assessed by the followmg in

~ vitro testprooedme

The activity of test compounds against Helwobacter pylon was determined agamst a
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standard set of 5 H. pylori strains obtained from clinical material. Minimal inhibitory
concentrations (MICs) were determined by measuring the activity of H. pylori urease
after treatment of growing cultures.of the--bactexia with the antimicrobial agents.

The test compounds were dlssolved in DMSO ata concentranon of 10'3M. A dilution to

-104M in DMSO was also prepared. 10 pul volumes of these soluuons were pipetted in

the wells of Repli-Dishes (®Stenlm) Wells contammg DMSO alone were included as
controls in each Repli-Dish. Amplcllhn ((+)-6-[(2- 2-phenylacetyl)anuno]—
3,3-dimethyl-7-ox0-4-thia- 1-azab1cyclo[3.2.0]heptane-2-carboxyhc acid.trihydrate)

and metronidazole (2-methyl-5-nitro- 1H-imidazol- 1-ethanol) were included as reference
compounds in each batch of tests. (These oompounds were tested at final concentrations
of 1075, 10-6, 10-7 and 10-8M). Test plates were. stored at4°C until used. - ) ‘
The five isolates of H. pylori were maintained by subculture on 10% blood agar every 2
or 3 days. The bacteria were grown at 37°C under an atmosphere containing 5%
oxygen, 10% COz and 85% nitrogen. Suspensions of Helicobacter pylori for inoculum
were prepared in Brain-heart infusion broth and adjusted to an absorbance of 1.5+0.3 at
530 nM.

Freshly prepared 10% blood agar held at 45°C was added in 1 ml volumes to the wells of
the test plates, thus diluting the test compounds to 10~5 and 10"6M. The medium was
allowed to cool, then 10 ul volumes of bacterial suspension were pipetted on the agar
surface. The plates were incubated for 48 hours at 37°C under the microaerophilic
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 species. 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 pl samples 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 . By this means a clear end-point was obtained, from which
the inhibitory effects could be determined. All compounds that showed activity at either
of the two concentrations tested were retested with further dilutions included to establish
the MIC and with abroaderspecu-umofbacmal specles as target organisms. Thus far,
the MIC value for compound 25 was found to be equal or below 10 pM.

“Active ingredient” (A.L) as used throughout these examples relates to-a compound of
formula (I), a pharmaceutically acceptable acid addition salt or a stereochemically
isomeric form thereof. -
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Example 4 : ORAL PROPS
500 Grams of the A.I was dissolved in 0.5 1 of 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 saccharin in 2.5 1 of purified water was added. Upon stirring were added 2.5 1 of .
cocoa flavor and polyethylene glycol g.s. to a volume of 50 1, providing an oral drop
solution comprising 10 mg/ml of A.L. The resulting solution was filled into suitable
containers.
20 Grams of the A.L, 6 grams sodium lauryl sulfate, 56 grams starch, 56 grams lactose,
0.8 grams colloidal silicon dioxide, and 1.2 grams magnesium stearate were vigorously
stirred together. The resulting mixture was subsequently filled into 1000 suitable
hardened gelatin capsules, comprising each 20 mg of the active ingredient.

-COA T,

. Preparation.of sahlet.coxe:

A mixture of 100 grams of the A.L, 570gramslactoseand200gramsstarchwasm1xed
well and thereafter humidified with a solution of 5 grams sodium dodecyl sulfate and 10
grams polyvinylpyrrolidone 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
tablets, giving 10.000 tablets, each contmmng 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 CH2Cla. Then there were added 75 ml
of CH2Cla and 2.5 mi 1,2,3-propanetriol. 10 Grams of polyethylene glycol was molten
and dissolved in 75 ml of CH2Cls. 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 7 : SUPPOSITORIES |
3 Grams A.l was dissolved in a solution of 3 grams 2,3-dihydroxybutanedioic acid in
25 ml polyethylene glycol 400. 12 Grams surfactant and triglycerides g.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 A.L
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Claims

1. A compound havingthéfonnu_la

o .
1"
6— -—— | — -—
h l(s') A —'— N C Z_C\Rs ®

a pharmaceutically acceptable addmon saltora swreochemlcally isomeric form thereof,
wherein :
- YisCHorN;
10 R!,R2and R3each mdependemly are hydrogen or C1_4a1kyl
R4 and RS each independently are hydrogen, halo, Cj 4alkyl, C1-4alkyloxy, hydroxy,
trifluoromethyl, trifluoromethyloxy or difluoromethyloxy; - .
R6 is Cy.4alkyl; or phenyl optionally substituted with halo, C1.4alkylcarbonyla1mno, i

Cj4alkyloxy, Ci.4alkyl or nitro;
15 Zis C=0or CHOH; and

——@- isa radlcal of formula

_</ :>,_ @4), —C\)__ @) _Q_ (a-6), or
—<N-\ a 8
=N

20 2. A compound according to claim 1 wherein
R1, R3 and RS are hydrogen;
R2 is Cj_4alkyl;
R4 is halo; and
YisN.

25 _
3. A compound according to claim 2 wherein
R2 is ethyl;
RS is Cj_4alkyl; and



WO 96/01818 . PCT/EP95/02619

10

15

20

30

15 NN S |
is a radical of formula (a-1) or (a-2). - |

4. A compound according to claim 1 wherein said compound is
1-[5-[2-[1-{(4-chlorophenyDhydroxymethyllpropyl]-2,3-dihydro-3-oxo-4H-1,2,4-
triazol-4-yl]-2-pyridinyl}-4-(methylsulfonyl)piperazine, a pharmaceutically acceptable
addition salt or a stereochemically isomeric form thereof.

5. A pharmaceutical composition comprising a therapeutically effective amountofa =~
compound as claimed in any of claims 1 to 4 and a pharmaceutically acceptable
carrier.

6. A process of preparing a pharmaceutically composition as claimed in claim 5,
characterized in that a therapeutically effective amount of a compound as claimed in
any of claims 1 to 4 is intimately mixed with a pharmaceutically acceptable carrier.

7. A compound as claimed in any of claims 1 to 4 for use as a medicine. )

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

9. A process for preparing a compound of formula

Rs.Z_N _._ JLN_C_Z_Q

wherein R1, R2, R3, R4, R5, R6, Y, Z and —@-— are as defined in claim 1,

a) reacting an intermediate of formula (II) with a reagent of formula (III) in a reaction-
inert solvent, optionally in the presence of a base;




e o

16
b) N-alkylating an intermediate of formula (V) with a reagent of formula (VI) in an
appropriate solvent and in the presence of a suitable base;

. l}z~ ' _/R4
. T \ly - ]
0 U

_ (o)
R6—§— N—.—- )N)LN—H ' -
i \ / — Yl a)
R |

° VD
W

and further if desired, converting the compounds of formula (I) into each other following
art-known functional group transformation procedures; converting the compounds of o
formula (1) into an acid addition salt form by treatment with a pharmaceutically acceptable
acid; or conversely, converting the salt form into the free base by treatment with alkali;
10  and/or preparing stereochemically isomeric forms thereof.. S



