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SULFONAMIDE DERIVATIVES OF AZOLONES ANTI-HELICOBACTER AGENTS 

The present invention is concerned with substituted amlone deriva1ives which are potent 
5 and.-Helicobacter agents. 

US-4,791,111 discloses amlones having a structme similar to that of the present 
compounds and which are inteimediates in the preparation of [[4-[4-( 4-phenyl-
1-piperazinyl)phenoxymethyl]-1,3-dioxolan-2-yl]methyl]-lH-imidazoles and 

10 -lH-1,2,4-triazoles. 
In US-4,931,444 are described substituted azolone derivatives having 5-lipoxygenase 
inhibiting activity. The present compmmds are distinguished therefrom by their useful 

. and.-Helicobacter activity. 

15 In the eradica1ion of Helicobacter, dual therapies comprising the separate administration 
of two antibiotic drugs have not been sa1isfactory because 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 effective, but are very 

20 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 pylori and related species. 

25 

30 

35 

The present invention is concerned with compounds having the fonnula 

·0 

R " -0-- LI ,
2 

-O~>.-'""R4 R6-S-N N A ~N-C-Z , 1) (I) 
~ \__/ . • )=~ ~3 · "' ~R5 

RI 

the pharmaceutically acceptable addition salts and the stereochemically isomeric forms 
thereof, wherein 
YisCHorN; 
R 1, R:.3. and R3 each independently are hydrogen or C14alkyl; 
R4 and RS each independently are hydrogen, halo, C14alkyl, C14alkyloxy, hydroxy, 
trifluorOmethyl, irifIUormnethyloxy or difluoromethyloxy; 
R6 is C1-4alkyl; or phenyl optionally substituted with halo, C1-481kylcarbonylamino, 
C1-481kYlox:y, C1-4alkyl or nitro; 
Z is C=O or CHOH; and 
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-0- is al3dicalcffonnula 

~ C•11 () WZL (a-3), 

-<'J- CM}, ~_)-- ~~ (a-6),or 

_//~ (a-7). 

\::N 

As used in the foregoing definitio~s halo defines fluoro, chloi'o, bromo and iodo; 
5 C1-4alkyl defines straight and ~bed chain saturated hydrocar~ radicals having 

from 1 to 4 carbon atoms: methyl, ethyl, piopyl, 1-methylethyl, butyl, 1-methylpropyl, 
2-methylpropyl and 1,1-dimethylethyl. C1~ldefines C1-4alkyl radicals as defi~ 
heteinbefore and the higher homologs thereof having f!pm S to 6 carbon.atoms such as, 

10 
for example, pentyl andhexyl-

The term pharmaceutically acceptable addition salt as used hereinbefore defines the non-
' . . 

toxic, therapeutically active 84dition salt fonns which the compounds of fonnula (I) may 
fonn. The compounds of fonnula (I) having basic properties may be converted into the 
corresponding therapeutically active, non-toxic acid addition salt fonns by tteating the 

15 be base fonn with a suitable amount of an appropriate acid following conventional · 

procedures. Appiopriate acids comprise, for example, inorganic acids such as hydrohalic 
a~, 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-

. 20 sulfonic, ethanesuJfonic, bem.enesulfonic, p-tolueitesulfonic, cyclamic, salicylic, 

p-aminosalicylic, pamoic and the like acids. The tenn addition salt as used hereinabove 

also comprises the solvaies which the compounds of fonnula (I) as well as the salts 

thereof, are able to fonn. Such solvaies are for eXample hydrates, alcoholates and the 

like. 
25 

The term steieOChemically isomeric fonns as used hereinbefore defines the different 
isomeric as well as confonnational fomis which the compounds of fonnula (I) may 

possess. Unless otherwise mentioned or indicated, the chemical designation of 

compounds denotes the mixture of all possible stere<>chemically and coilfonnationally 

30 isomeric fonns, said mixtures containing all diastereomers, enantiom~ and/or 
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conformers of the basic molecular structmc. All stereocl1cmically isomeric forms of the 
compounds of formula (I) both in pme form or in admixtme 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 
! 

5 descriptors R and S. For the compounds having two chiral centers, the relatiw 

scm:odescrij>tors R* and S* are used in accordance with the Chemical AbstriCtS rules 
(Chemical Substance Name Selection Manual (CA), 1982 Edition, Vol. m, Chapter 20). 

Some compounds of the present invention may exist in ~nt tautomeric forms and all 

10 such tautomeric forms are intended to be included within the scope of the present 

invention. 

15 

A first group of interesting compounds ~those compounds of formula (I) wherein R4 

is halo and RS is hydrogen. 

A second group of interesting compounds are those compounds of formula (I) wherein 

. 0 is a radical of fcrmula (a-1) or (a-2). ·-

A third group of interesting compounds are those compounds of formula (I) wherein Y is 

20 N and R 1 is hydrogen. 

A fourth group of interesting compounds are those eoinpounds of formula (I) wherein 

R2 is C14alkyl and R3 is hydrogen. 

25 A fifth group of interesting compounds are those compounds of formula (I) wherein R6 
is. C1-4alkyL 

Prefaml compounds are those compounds of formula (I) wherein 
R 1, R3 and R.S are hydrogen; R2 is ·c1-48lkyl; R4 is halo; and Y is N. 

30 
Mme prefened compounds are those compounds of formula (I) wherein 
R 1, R3 and RS are hydrogen; R2 is ethyl; R4 is halo; Y is N; R6 is C1-4alkyl; and 

~ is uadical af funnula (a-1) or (a-2). 

35 The most pleferred compound is 

1-[5-[2-[ 1-[( 4-chlorophenyl)hydroxymethyl]propyl]-2,3-dihydro-3-oxo-4H-l,2,4-

triazol-4-yl]-2-pyridinyl]-4-(methylsulfonyl)piperazine, thC pharmaceutically acceptable 

addition salts and the stereochemically isomeric forms thereof. 
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Analogous procedmes for the preparation of compourids such a8 the present compounds 
offonnula (I) have been described in US-4,791,111 and US-4,931,444. 

In particular, the compounds of formula (I) can be~ by the ieaction of an 
S intermediate of fonnula (D). widi a n:agent of formula (ID), in a reaction-inert solvent, 

e.g. dichlorOmethane, N,N-dimethylformamide and the like, optionally in the presence 
of a base, e.g. triethylamine. 

10 

15 

0 
I\ . ~ ,2 ~...:.:--R°' 

HN N-0-N N-c-z-GJ \____/ )= I I \.\ . IT'R5 -y R3 
RI 

(II) 

0 . 
II 

R6-S-halo (Ill) 
11· 
0 

(I) 

Alternatively, the compounds of formula (I) can be prepued by N•alkylating an 
intennediate of fonnula (V) with· a reagent of formula (VI) in an· 1ppropriate solvent and 
in the presence of a suitable base. 

R2 4 

balo-c-z-G. ~ -:.:)R 
0 I 3 \\ /r-..R5 

R6-~-Nr-\N-0-A-H ___ R_. _____ ~ 
11 \..__/ )=I 0 -y 

Rl . 

(I) 

(V) 

The compounds of fonnula (I) can also be converted into each other following art-known 
procedures of functional group· transfomiation. 

20 For example, the compounds of formula (I) wherein Z·represents C=O can be converted 
into the compounds of formula (I) wherein Z reprCsenis CHOH following art-known 
Ieductions. For example, said reduction can conveniendy 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, 

25 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 with ttis(l-metbyleth~xy)­
potaSsium hydroborate, tris(l-methylpropyl)sodium hydroborate or tris(l-methyl­
propyl)potassium hydroboiate in a reaction-inert solvent, ~.g. tetralJ.ydrofuran or 

f 
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N ,N-dimethylformamfue. 

Optionally' the ieaction of the mtermediate of formula (II) with the reagent of formula 

(Ill) and the reduction reaction described above may be conducted m a single reaction 

vessel. 

Finally, pure isomeric forms of the compounds of formula (I) can be separated from the 

mixtme by conventional separation methods. In particular, the enantiomers may be 
separated by column chromatography using a cbUal stationary phase such as a suitably 

derivati7.ed cellulose, for example, tri(dimethylcarbamoyl)cellulose (Chiralcel on®> and 

10 similar chiral stationary phases. 

15 

20 

In all foregoing and m the following preparations, the reaction products may be isolated 

from the reaction mixture and, if necesany, fmther purified accon:ling to methodologies 

generally known m the art. 

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

. 0 - . 

0 ~ R
2 

4 
11 ~ -0-- I -c-~R C1-48lltYl-O-C-N . N A N-C-Z ~ ~ 

\_/ . \_ '· •3 " Jr-,.Rs · ,r=Y R 
. . . RI 

q.v) 

The mtermediates of formula (V) may be prepared following the procedures as described 

hereinabove for the preparation of the compounds of formula (I) from the intermediates 

of formula (II). 

25 The cOnipounds of formula (I), the pharmaceutically acceptable addition salts and the 

stereochemically isomeric forms~ display useful phannacological activity against 

Helicobacter species; e.g. Helico/Jacter pylori, Helicobacter mustelae, Helicobacter felis 
and the like, in particular Helicobacter pylori. 

30 Particularly imporUIDt m this context is the finding that the subject compou~ show 

inhibitory activity against the growth of Helicobacter as well as bac1ericidal activity 

against said bacteria. The bactericidal effect on Helicobacter was determined with 

(Il) 
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suspension cultmes by means of a~ described in Antimicrob. Agents 
Chemother., 1991, vol 35, pp. 869-872. 

An interesting featum of the present compounds :relates to.;their highly specific activity 
5 against Hel~obacter. The compounds of formula (I) were found to show no inhibitory 

activity against any of the following~ : Campylobactor jejuni, Campylobacter coli, 
Campylobtlcter fetus, Campylobacter sputorum, Vibrio spp., Staphylococcus aureus and 
Escherichia coli, tested at concentrations up to 10-s M. 

10 An important asset of the p:resent 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 compounds are consideICCI to be valuable.therapeutical drugs 

15 for treating wann-blooded animals, particularly humans, suffering from Helicobacter 
:related diseases or afflictions. Examples of said diseases or afflictions are gastritis, _ 
stomach ulcers, duodenal ulcers and gastric cancer. 

In view of their useful anti-Helicobacter pro~, the subject compounds may be 
20 formulated into various phannaceutical fonns for administration pmposes. To p:repa:re 

the phannaceutical 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 
admixtum with a phannaceutically acceptable canier, which may take a wide variety of 
fonns depending on the farm of preparation desired for administration. These 

25 phannaceutical compositions are desirably in unitary dosage form suitable, preferably, 
for administration orally, rectally, or by parenteral htjection. For example, in preparing 
tiic compositions in oral doSage form, any of the usual phannaceutical 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 

30 carriers such as starches, sugars, bolin, lubricants, binders, disintegrating agents and 
the like in the case of powders, pills, capsules and tablets. For parenteral compositions, 
the carrier will usually comprise suDile water, at least in large part, though other 
ingredients, for example, to lid solubility, may be included. Irijectable solutions, for 
example, may be prepared in which the cmier comprises saline solution, glucose 

35 solution or a mixture of saline and glucose solution. Injectable suspensions. may also be 
prepared in which case appropriate liquid cmiers, suspending agents and the like may be 
employed. 

When the pharmaceutical composition takes the fonn of an aqueous solution, those 
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compounds of fornitdi (I) which display low_ solubili1'~ rltay be fonnulated as a salt 
fonn, or a co-solvent may be added which is water-miscible and physiologically 
acceptable, e.g. dimethylsulfoxide and the like, or the compounds of fonnula (I) may be 

solubili7.ed with a suitable carrier, e.g~ a cyclodextrin (CD) or in particular a cyclodextrin . 
5 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 a-, JI-, y-cyclodexttins or 
ethers and mixed Cthers thereof wherein one or more of the hydroxy groups of the 
anhydroglucose units of the cyclodextrin are substituted with C1-68lkyl, particularly 

10 methyl, ethyl or isopropyl; hydroxyC1-681kyl, particularly hydroxyethyl, hydroxypropyl 
or hydroxybutyl; carboxyC1-68lkyl, particlilarly carboxymethyl or carboxyethyl; 

C1-681kyl-carbonyl, particiJlarly acetyl; C1-681kyloxycarbonylC1-61lkyl or 

carboxyC1-68lkyl-oxyC1-68lkYI, particularly carboxymethoxypropyl or 

carboxyethoxypropyl; C1-631kYlcarbonyloxyC1-61ikyl, particularly 2-acetyloxypropyl. 
15 Especially noteworthy as complexants and/or solubili7.ers are JI-CD, 2,6-dimethyl-p-CD, 

2-hydroxyethyl-Jl-CD, 2-hydroxyethyl...,.CD, 2-bydroxypropyl...,.CD and (2-carboxy­
methoxy)propyl-Jl-CD, and in particular 2-bydroxypropyl-Jl-CD. 

The term mixed ether denotes cyclodeXtrin derivatives wherein at least two cyclodextrin 
hydroxy groups are etherified with different groups such as, for example, 

20 hydroxypropyl and bydroxyethyL 
The average molar substitution (M.~.) 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 

spectrometry (MS) and infrared spectroscopy (IR). Depending on the technique used, 

25 slighdy different values may be obtained for one given cyclodextrin derivative. In the 
cyclodextrin hydroxyalkyl derivatives for me in the compositions according to the 

present invention the M.S. as detennined 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 
30 about 0.4. M.S. values determined by NMR. or IR preferably range from 0.3 to 1, in 

partiQJlar from 0.55 to 0.75. 
1be average substitution deg:ree.(D.S.) refms to the average-.number of substituted 

hydroxyls per anhydroglucose unit.· The D.S. valu" can be determined by various 

analytical teclmiques such as nuclear magnetic :resonance (NMR), mass spectrometry 

35 (MS) and infrared specttoscopy (JR). Depending on the technique used, slighdy 

different values may be obtabled for one given cyclodextrin derivative. In the 
cyclodextrin derivatives for use in the compositions accmding to the present invention 
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the D.S. as determined by MS is in the range of 0.125 to 3, in particular of 0.2 to 2 or 
from 0.2 to 1.5. Preferably tlte D.S. ranges from about ~.2 to abc)ut 0.7, in particular 
from about 0.35 to about 0.5 and most particularly is aboiit 0.4. D.S. values determined 
by NMR or IR preferably ran.ge from 0.3 to 1, in particular from 0.55 too. 75. 

5 More particular P- and y.cyclodextrin hydroxyalkyl derivatives for use in the 

compositions according to the present invention are _partbilly substituted cyclodextrin 

derivatives wherein the average degree m alkylation at hydroxyl 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. amollllt of 
10 unsubstituted f3- or ;c-cycl()dextrin is less than 5% of the total cyclodextrin content and in 

particular is less than 1.5% •.. Another particularly interesting cyclodextrin derivative is (. 
randomly methylated f3-cycl()dextrin. 

Most prefened cyclodextrin derivatiws for use in the present inven~on are those partially 
substituted (3-cyclodextrin ethers or mixed ~thm haVing hydroxypropyl, hydroxyethyl 

15 and in particular 2-hydroxypropyl and/or ~-(1-hydroxypropyl) substitilents. 

20 

The most preferred cyclodextrin derivative for use in th~ compositions of the present 
invention is hydroxypropyl-13-cyclodextrin having a M.S. in the range of from 0.35 to 

0.50 and containing less than 1.5% llllsubstitu~ ~clodextrin. M.S. values 

determined by NMR or IR. preferably range from O.SS to 0.75. 

It is especially advantageous to formulate the aforementioned pharmaceutical 
compositions in dosage unit form for ease of administration and unifonnity of dosage. 
Dosage unit form 2'8 used in the specificati6n and claims herein refers to physically 

discrete units suitable as unitary dosages, each unit eontaining a predetermined quantity 
25 m active ingredient calculated to produce ·the desired therapeutic effect in association with 

the required phaDnaceutical cmier. Examples of such dosage unit forms are tablets 

(including scored or coated tablets), capsules, pills, powder packets, wafers, injectable 

solutions or suspensions and the like, and segregated multiples thereof. 

30 In view of the-usefulness of the subject compaunds 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 compiising the systemic administration of a phannaceutically 

effective amount of a compound of fonnula (I), a phannaceutically acceptable addition 
35 salt thereof or a stereochemically isomeric fonn thete0f, in admixture with a 

phannaceutical canier. ·1n ·a further aspect of·the invention, the subjects compounds are 
administered for use as a medicine. 
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ln general it is con'6rliplated that an effective daily anibili1t would be from 0.05 mg/kg to 

SO mg/kg body weight, preferably from 0.1 mg/kg to 30 mg/kg body weight and more 

preferably form O.S mg/kg to .10 mg/kg body weight. 

It is evident that said effective daily amount may be low~ or inaeased depending on 
S the iesponse of the treated subject and/or depending on thC evaluation of the physician 

p!CSCribing the compounds of the instant invention. The effective ranges mentioned 

hereinabove are thmefore guidelines only and are not intended to limit the scope or use of 

the invention to any extent. 

10 Optionally, other active compounds used for the eradication of Helicobacter can be 

administered in combination with the compounds of the present invention. The admini­

sttation may occur separately (i.e. simultaneously, concurrently or consecutively) or the 

different drugs may be combined~ one dosage form. Suitable compounds for a 
combination therapy are bismuth compounds, e.g. bismuth subci~, bismuth 

lS subsalicylate, and the like, antibiotics, e.g. ampicillin, amoxicillin, clarithromycin and 
the like, Hrreceptor antagonists, e.g. cimetidine, ranitidine and the like, and in 

particular, proton pump inhibitors, e.g. omepramle, ~~e, pantoprazole and the 

like. For the compounds cited to be useful for a combination ~PY with the 

compounds of fonnula (I) an effective daily amount would be from O.OS mg/kg to SO 
20 mg/kg body weight. 

Emdmental pan 
Hereinafter, "DMSO" means dimethyl sulfoxide. 

Example 1 

25 a) A mixture of (±)-ethyl 4-[5-[2-[1-(4-chlorobenmyl)propyl]-2,3-dihydro-3-oxo-4H­

li2,4-ttiazol-4-yl]-2-pyrictinyl]-l-piperazinecarbolatc (24 g) in hydrobromic acid, 

489' solution in water (250 ml) was stined and refluxed overnight. The solvent was 
evaponted and the residue was dissolved in CH2C2, neutrali7.ed with NJtiOHJH20 and 

extracted with CH2Cb. The Organic la:yer was washed with water, dried, filtered and 

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

chromatography over silica gel (eluent: CH2C2'(CH30H/NH3) 99/1). The pure 

fractians were collected and evaporated. The residue was dissolved in 2-propanol and 

crysramzed into the hydrochlOric acid salt (1:1) in 2-propanol The precipitate was 

filtered off, washed with 2-propanol and dried at lSO°C. The product was dissolved' in 
· 35 2-propanol. Pyridine was added dtopwise until all the product was dissolved and 

subsequently ciystalHml The pm:ipitate ·was filleted off and dried, yielding 1. 7 g 

(±)-2-[l-(4-chlorobenmyl)propyl]-2,4-dihydro-4-[6-(1-piperazinyl)-3-pyridinyl]-3H­

l,2,4-ttiazol-3-one monohydrochloride (39.49'); mp. 209.8°C (intenn. 1). 
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b) A mixture of benzcnesulfonyl chloride (0.044 g) and intermediate 1 (0.1 g) in 

CH202 (10 ml) and N, N.:.cliethylCtbanimine (i ml) \Yas Stim:d at room 1emperatme 

overnight. The mixtme was ptirified by HPLC over silica gel (eluent: CH2Cl2 100 to 

CH2Cl2/CH30H·90/tO aver a 20 minutes period and· 120piVmin.). The desired fraction 
5 was collec~ andevapOrated, yielding a solutian of0.119 g (85%) in DMSO (10.5 ml) 

of (±)-1-[5-[2-[1-(4-chl0robenzoyl)propyl]-2,~~dro-3-oxo-4H-l,2,4-triaml-4-yl]-2-

pyridinyl]-4-(phenylsulfonyl)piperazine (comp. 1). 

In a similar manner were prepared: 

0 
o . A= A o 

R·-~-{~N-Okl-r-~-o-Cl 
10 CH2-CH3 

Co. No. R6 A 

2 4-methylphenyl N 

3 4-methoxyphenyl . N 

4 4-bromophenyl N 

s 4-nitrophenyl N 

6 4-(methylcarbonylamino)phenyl N 

7 methyl N 

8 4-chlorophenyl N 

9 4-fluorophenyl N 

10 phenyl CH 

11 4-methylphenyl CH 
12 4-methoxyphenyl CH 
13 4-bmmophenyl .CH 

14 4-nitrophenyl CH 

lS 4-(methylcarbonylamino)phenyl CH 

16 methyl CH 

17 4-chlorophenyl CH 
18 . 4-fluomohenyl CH 

Example2 

N,N-diethylethanamine (1 ml) and benzenesulfonyl chloride (excess; 0.()6 g).were added · 

15 to a solution of intennediate 1 (0.1 g) in N.N-dimethylfonn_am~ (2 ml). The mixture 

was stiued for 6 hours at room temperaturt. K[OCH(CH3)2]]BH lM in tetrahydrofuran 

(1.5 ml) was added and the reaction mixture was stined overnight at room temperature. 

'· 
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Two drops of water \¥ere added and stirring was conffiilled for 2 hours. CH2a2 was 

added until a total volmne of 20 ml was mldled. The mixture was centrifuged and 

filtmed MgS04 (spatula tip) was added and the mixtum was separated by high­

performance liquid chromatography over silica gel (eluent. A: CH:zC12; eluent B: 

S CH2C2'CH30H 90/10; from 90CJ, A and 109& B, over a 2-minute period (125 mJ/min), . 
to 90% A aild 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-dihydi0-3-oxo- · 
4H-1,2,4-triazol-4-yl]-z;.pyridinyl]-4-(phenylsulfonyl)piperazine (comp. 19). 

10 In a similar manner were prepared : 

.0 . 
0 ·11 OH II ~-v-A Io-· R6--S-N N \. / N . N-CH-CH \. / Cl II \.___/ \'\ fj \.::'I I \'\ IJ 
0 · .=NCHCH 2- 3 

Co. No. R6 A l>hvsical data 

20 4-methylphenyl N (R*,R*) 
21 4-methoxyphenyl N (R*,R*) 
22 4-bromophenyl N ,(R*,R*) 
23 4-nitrophen)'l N (R*,R*) 
24 4-(methylcarbonylamino)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-fluonmhenvl CH CR*,R*) 

15 Phannacological example 

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

Example 3 : Activity of test compollnds ymus Heficobactg 

The activity of test compounds against Helicobacter pylori was detennined apinst a 
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standard set of 5 H. pylori stra,ins obtained_ from clinical niaterial. Minimal inhibitory 

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

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

5 The test compounds were dissolved in DMSO at .a ce>nce~tration of t0-3M. A dilution to 

. lo-4M in DMSO was also prep~ .10 JiJ. volumes Of tbese solutions were pipetted in 

the wells of Repli-Dishes (®S~). Wells CQlltaining DMSO alone were included as 
controls in each Repli-Dish. AmpiciliiQ cc+)-6-[(l-mlrlno-2-phenyiacetyl)amino]-

. . . . . . . . .. . . 

3,3-dimethyl-7-ox~thia-l-uabicyclo[3.2.0]heptane-2-carboxylic acidttihydrate) 
. . . 

10 and metronidamle (2-methyl-5-nitro-lH-imidUoJ.-l-ethanol) were included as reference 

compounds in each batch of tests. (1bese compounds were tested at final concentrations 
of 10-s, 10-6, 10-1and10-8M). Test plates werestoied at 4°C until used. f . . 

The five isolates of H. pylori were maintained by slibcUlture on 10~ blood agar every 2 

or 3 days. The bacteria were grown at 37°C under an atmosphere containing 5% 

15 oxygen, 10% C0:2 and 85% nitrogen. Suspensions of Helicobacter pylori fot inocul_?m 

were prepared in Brain-heart infusion broth and adjg~ to an absorbance of 1.5±0.3 at 

530 nM. 

20 

25 

30 

35 

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 lo-6M. The medium was 
allowed to cool, then 10 µl volumes of baCteria1 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 hOlU'S of incubation, 1 ml volumes of urease 
~th were gently added to each Repli-Dish well and the plates were incubated at 37°C 

for 2 hours. 100 µI samples of fluid from each well were then pipetted into the wells of 

96-place microdilution plates. A pmple 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 fmther dilutions included to establish . . . . ~ 

the :Mic and with a broader specttum of ~terial sPecies as target organisms. Thus far, 

the MIC value for compound 25 was found to be equal or below 10 µ.M. 

Composition examples 

"Active ingredient" (A.I.) as used throughout these examples relates toa compound of 

fonnula (I), a phann8ceutically acceptable acid ~on salt or a stem>chemically · 

isomeric fonn thereof. 
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Exanmle 4; oRALbROPS : . ·.:···· 

500 Grams of the A.I. was dissolved in 0.5 1of2-hydroxypropanoic acid and 1.5 I of 
the polyethylene glycol at 60-SOOC. After cooling to 3CMO°C there were added 351 of 

polyethylene glycol and the mixture was stirred well. Then a solution of 1750 grams of 

5 sodium saccharin in 2.51 of purified water was added. UjJon stirring were added 2.51 of. 
cocoa flavar and polyethylene glycol q.s. to a volume of SO 1, providing an oral drop 

solution comprising 10 mg/ml of A.I •• The resulting solution was filled into suitable 
containers. 

Example 5 : CAPSULES 
10 20 Grams of the A.I., 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 

Exanmle 6: FILM-CDAIEP TADLEIS 
15 ~of.tablet.cam 

A mixture of 100 grams of the A.L, 570 grams lactose_~ 200 grams starch was mixed 
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-

20 genated vegetable oil were added. The whple was mixed well and compressed into 

tablets, giving 10.000 tablets, each containing 10 mg of the active ingredient 

Coatiq 
To a solution of 10 grams methyl cellulose in 75 ml of denatmated ethanol was added a 

solution of S grams of ethyl cellulose in 150 ml of CH2Cb. Then there were added 75 ml 
2S of CH202 and 2.5 ml 1,2,3-propanetriol. 10 Grams of polyethylene glycol was molten 

and dissolved in 75 ml of CH2Cl:i. The latter solution was added to the fonner and then 
there were added 2.5 grams of magnesium octadecanoate, 5 grams of 

Polyvinylpym>lidone 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 

30 apparatus • 
• 

Example 7 : $UPPOSITORJES 

3 Grams A.I. 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 fonner solution. The 
35 thus obtained mixture was poured into moUlds at a temperature of 37-38°C to fonn 100 

suppositories each cootaining 30 mg/ml of the A.L 
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Claims 

1. A compound having the fonnula 
. 0 · . 

. R r\. -0-· ·. . . Jl ,2. -0· ~R4 R6-s-N N A N N-c-z \ ,) 
II \ ~ )= I 13 '-' ~n5 0 '----' -y R . . A 

. RI . 

(I) 

a pharmaceutically acceptable addition salt or a stereochemically isomeric fonn thereof, 
wherein 
YisCHorN; 

10 R 1, R2 and R3 e8ch independently are hydrogen or Cr4alkyl; 
R4 and Rs each independently are.hydrogen. halo, C1-48lkyl, C14a1:kYloxy, hydroxy, 
trifluoromethyl, trifluoromethyloxy or difluoromethyl()xy; 
R6 is C14alkyl; or phenyl opdonally substituted withhalo,C14alkylcarbonylamino, .. 
C1-481kyloxy, C1-48lkyl or niuo; 

15 Z is C=O or CHOH; and 

~is aradicaloffommla 

-0- (•11 f) c.21 

-f~. CH1 ~J- C>~ 
N= . 

20 2. A compound according to claim 1 wherein 

25 

R 1. R3 and RS are hydrogen; 
R2 is Ct-4alkyl; 

R4 is halo; and 

YisN. 

3. A compound according to claim 2 wherein 
R2is ethyl; 
R6 is C1-4allcYl; and 

N-N 

~ 
(a-6),or 



W096/01818 PCf/EP95/02619 

-15- 111111111111111111111111111111 
* C L M S * 

. 0 is a radical of fonnula (a-1) or (a.;2). 

4. A compound according to claim 1 wherein said compound is 

1-[5-[2-[1-[(4-chlorophenyl)hydroxymethyl]propyl]-2,3-dihydro-3-oxo-4H-l,2,4-

5 triazol-4-yl]-2-pyridinyl]-4-(methylsulfonyl)piperazine, a phannaceutically acceptable 

addition salt or a S1eie0Chcmically isomeric fonn thereof. 

5. A pharmaceutical composition comprising a therapeutically effective amount of a 

compound as claimed in any of claims 1 to 4 and a phannaceutically acceptable 

10 carrier. 

15 

20 

25 

30 

6. A process of preparing a phannaceutically composition as claimed in claim 5, 

characteri7.ed in that a therapeutically effective amount of a compound as claimed in -

any of claims 1 tO 4 is intimately mixed with a phannaceutically acceptable calticr. 

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 l to 

4, a phannaceutically acceptable bismuth compound and/or a proton pump inhibitor. 

9. A process for preparing a compound of formula 

. 0 
0 ~ R2 

4 
11 r\ -0- 1 -0~R. R6-S-N N A N -c-z , . ,} (I) o \__/ >=v R.s \.\ ~Rs 

Rl 

wbmein RI, R2, R3, R4, Rs, R6, Y, z and -0- are .. defined in claim 1, 

characteriml by 

a) reacting an intermediate of formula (Il) with a reagent of formula (Ill) in a reaction­

incrt solvent, optionally in the presence of a base; 

• 
0 
II R2 4 

I\ -0- A I -a~R HN N A N N-C-Z ~ ~ \__/ )=../ i3 \.\ ,,.-Rs 
. Rt 

(Il) 

0 
II . 

R6-S-halo (Ill) 
II 
0 

(I) 
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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; 

0 

~ ~-0- u 
R6-S-N N · A N"'-N-H ---------~ 

II \__/ )=I 0 -y 
:al 

(I) 

(VI) 

(V) 

and fwther if desired, converting the compounds of fonnula (I) into each other following 
art-known fuiictional group transfonnation procedures; convening the compounds of 

formula (I) into an acid addition saii form by treatment with a phmn&ceutically acceptable 

acid; or converselyt converting the salt form into the free base by treatment with alkali; 

I 0 and/or preparing stereochemically isomeric forms thereof.. . , . . . .. ·.· 


