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ANTI-HELICOBACTER HETEROCYCLIC DERIVATIVES OF AZOLONES ,_ 

The present invention is concerned with substituted azolone derivatives which are potent 

5 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

l-piperazinyl)phenoxymethyl]-l,3-dioxolan-2-yl]methyl]-lH-imidazoles and 

10 -lH-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: 

15 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 comptismg 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 compromisil 'by side effects. The present 

compounds show the avantage that they may be usecf in a monotherapy in the eradication 

of Helicobacter pylori and related species. 

25 
The present invention is concerned with comp<>UJ]ds having the fonnula 

0 

R'-{~}-0--~~~:(= . 1>= R __ .;.;. 
R 

·. 
. ,i,: 

(I) 

the pharmaceutically acceptable addition salts and the stereochemically isomeric fonns 

thereof. wherein 
30 YisCHorN; ·-

RI, R2 and R3 each independently are hydrogen orc14alkyl; 

R4 and RS each independently are hydrogen, halo,C1-42lllcyl, C1481kyloxy, hydroxy, 

trifluoroniethy4 iiifluoromethyloxy oi difluoromethjk)xy; 

R6 is pyridinyl optionally substituted with up to hfCi'C14alkyl groups; di(C14alkyl) 

35 hydroxypyridinyl; di(C1-4alkyl)C14alkyloxypyrldinyl; pyrldazinyl optionally substituted 

with C14alkyloxy; pyrimidinyl optionally substitut¢ :with hydroxy or C14alkyloxy; 
... . . " 

thiamlyl optionally subsdtuted with C1-4allcyl; thiadiazolyl optionally substituted with 
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C1-4alkyl; benmxamlyl or benzothiazolyl; or .· 

R6 is pyrazinyl or pyridazinyl substituted with C1-481kYl; 
Z is C=O or CHOH; and . . . ·, .... 

0 is a llldica1 ¢ fmmula . . 

N · .. ·. '· N -0- (•I), -0- (1-2),.· .•· .•. (' (a-3), 

(a4), .·' .-(. 'I ';_ 
-N 

(a-5). (a-6).or 

.. As used in the foregoi11g· ~fµiitions halo defines:flµ<>n;>, ?ilm,-o, bromo _and iodo; 
C1-4alkyl defines strai~Und branched chain saturate4·1ly~arbon radicals having from 

10 l to 4 carbon atomS. suc:h.~,.for example, methyl, .ethYl.~:propyl, 1-methylethyl, butyl, 
1-methylpn>pyl, 2-methy~PJt>pyl and 1,1-dime~yle~yl~. C1~l defines C1-4alkyl 
radicals as d.efined herei9b,e(Pie and the higher homologs thereof having from 5 to 6 
carbon atoms such as, for example, pentyl and hexyl. . 

15 The tenn pharmace:a~ally ~epta))le addition salt~ u~ hereinbefore defines the non­
toxic, therapeutically active addition salt fonns which the compounds of fonnula (I) may 
fonn. The compounds of fonnula (I) having basic properties may be converted into the 
corresponding thera:~utically active, oon-toiic ~:addition salt fonns by treating the . . : . .. ; . : .. · .. _.- ·. .· 

free base form with a suitable amount of an apprOpriate acid following conventional 
20 procedures. Appropriate acids comprise, fOr example, inorganic acids such as. hydrohalic 

acids, e.g. hydroch1oric or hydrobromic acid; sulf1.uic: ; 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;,_ penz,e.nesulfonic, p-tolue•ulfonic, cyelamic, salicylic, 

25 p-aminosalicylic, pamoic and fa~ like~. ThC tcm1 ~tion salt a8 used hereinabove 
also comprises the solvatcs which the compounds of forinlJ}a (I) as well as the salts 
thereof, arc able to fonµ. Such solvates ~ for example hydrates;. alc:oholates and the 
like. 

30 The tenn stereochemicatty ~meric forms as used hCreinbef~ defines the different 
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isomeric as well as confonnational fonns which the compounds of formula (I) may 
possess. Unless otherwise mentioned or indicated, tie chemical designation of 
compounds denotes the mixture of all possible stereochemically and conformationally 
isomeric fonns, said mixtures containing all dias~ers, enantiomers and/or 

S confonners of the basic molecular structure. All steJ:e9Chemically isomeric forms of the 
compounds of fmmwa a) both in pure fonn or in adfi.ixture with each other are intended 
to be embraced within the scope of the present inve!f-911· 
The absolute configuration of each chiral center may_~ indicated by the stereochemical 
descriptors R and S. For the compounds ~aving twqFiral centers, the relative 

10 stereodescriptors R* and S* are used in accordance With the Chemical Abstracts rules 
(Chemical Substance Name Selection Manual (CA), 1982 Edition, Vol ill, Chapter 20). 

Some compounds of the present invention may exisdn different tautomeric fonns and all 
such tautomeric forms are intended to be included within the scope of the present 

15 invention. 

A first group of interesting compounds are those ~pounds of formula (I) wherein R4 
is halo and RS is hydrogen. "'' 

20 A second group of interesting compounds are those c0mpounds of formula (I) wherein --0-- is a radical of formula (a-1) or (a-2). I 

25 

A thiid group of interesting compounds are those compounds of formula (I) wherein Y is 
N and R 1 is hydrogen. 

A_ fourth group of interesting compounds are those c:Ompounds of formula (I) wherein 
R2 is C14alkyl and R3 is hydrogen. 

A fifth group of interesting compounds are those COlllpOUnds of formula (I) wherein R6 . ~n 

30 is pyridinyl, thiazolyl or·pyrimidinyl. · ~ .. 
·:·-"'-

Also, a sixth group of mtmesting compounds are those compounds of formula (I) 
whereii1 R6 is pyrazinyl. . "!S 

35 Preferred compounds me-those compounds of fonn\!JI (I) wherein R 1, R3 and RS are 
hydrogen; R2 is C14alkyl; R4 is halo; and Y is N •... , 

. •1 ~, 

More preferred compounds are those compounds of .(Vpnula (I) wherein R 1, R3 and RS 

are hydrogen; R2 is etbyt R4 is halo; Y is N; R6 is ~yl. thiazolyl or pyrimidinyl; 
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and 0 isaradical of formula (a-1) or(a-2); 

The most prefmeci'com~c!S-iue 
2-[1-(4-ch10ro~nmyl)~ij~2~4-dihydio-4-[6-[~(2.;p~idinyl)-1-piperazinyl]-3-

5 pYrldinyl]-3H-l,2,4-trlatal.;3~e; . . . _ _ . 

2-[1-(~orobenmyl>Pfapyl]-l2,4dhydro4[6-[4-(22pyridiny1)-t~piperazinyl]-3-
pyridiriyl]~3H-i,2,4-trlaZ01~3~ne; . 

2-c1:.c<4-ch1otc>pheny1)&)rdroxyineihyi1PmJ>Y11-2A-dih:Ydio4-c6-c4-C2-pyridlliy1>-1-
. piperaZiny110:3 .. py?idiny1J.;3J/~t.i¥~1-3~ne; an<i -- ·. · _. · 

10 2-£ 1-[(4-clilorOphenyl)hyCtrO~:Yiri~tlly1JpmpylJ-2.~)'Ciro4-r6-r 4-(2-thiaioiyl)-1-
piperazinyl]-3-pyridiJ:lylJ-;w .. 1,2,4-t;riµol-3-QDe; 

15 

20 

the phminaCeUti~y acceptJlbl~ addition salts an4 the ~fereoch~ically isomeric 
fonns thereof. 

Analogous proce4.tµ'es f<>J:' the ~paraqon of <;mnpoµncls sµch. ~s, the present compoundS 
of fonnula (I) have beeri de~cribed in US-4,791,l 1 l aµd us.4,931,44,4. . 

In P.mti~· the. c;QµJP9µitds offognula (I) can be prq>aum by N-alkylating ~ 
bt~ediate of f~~a cm with a ~gent()ff~Qbi cirn· . . . .... . .. 

(1) 

(III) 

(II) 

"': .. , . . :.-. 

The N-alkylaiion re8ction of (II). with (DI) can..cC:mv~niently be conducted by stirring and 
. . . . - . . 

heating a mixtme of the n:agents in an appropriaie selvent in the presence of a suitable 
25 base. Appropriate solvents me, fQr ~p~ dipolat.apmtic. solvents, e.g. N,N-dimethyl­

fonnar.iide, N ,N-dimethylacetamide, 1,3-dimethyl-2-imidamlidin~ne; aromatic solvents, 
e.g. benzene, methylben'zene; an ether, e.g 1,1 '-oxybisethane, tetrahydrofuran, 
1-methoxy-2-ProPBriOI; ·a halogenaJm. hydroCarboil,· e~g~· dichloromethane, ttichloro­
methane; or a mixture of such solwntS. 

30 
Suitable bases are, for emnplC, sOdium bis(trlmethylSllyl)am~ alkali metal and earth 
alkaline metal c:arbonaiCS Qt liymageh. carbon8tes, e.g] Sodium ·0r potaSsium carbonate; 
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or organic base~ e.g. triethylamine and the like b.,_ · 

The compounds of fonnula (I) may also be prepare~tby N-alkylating an intennediate of 
formula of fonnuJa (IV) with a reagent of formula (V). 

0 

r\ -0-- )l. ~2 -c~R4 
HN N A N N-C-Z ~ ~ \_/ )=../ ~3 " 1i._R5 

Rl 

(IV) 

The above N-alkylation may conveniently be conduC,ted using the solvents and bases . 
described hereinabove for the N-alkylation of intermediate (II). 

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

For exampl~ the compounds of fonnula (I) wherein Z represents C--0 can be converted 
15 into the compounds of fmmula (I) wherein Z represents CHOH following art-known 

reductions. For exampl~ said reduction can conveniently be conducted by reaction with 
a metal hydride or complex metal hydride, e.g. sodium borohydride, sodium cyanoboro­
h!drlde and the like in water, 1-methyl-pym>lidinone, acetonitrile, an alcoholic medium, 
e.g. methanol, ethanol, or an ether, e.g. tetrahydrofman, 1,4-dioxane; or in a mixture of 

20 such solvents. 

25 

Alternatively, said teduction can be conducted by reaction with tris(l-methylethoxy)­
potassium hydroborate, ttis(l-methylpropyl)sadium hydmborate or tris(I-methyl­
propyl)potassium hydroborate in a reaction-inert solvent, e.g. tetrahydrofuran or 
N,N-<limethylformamide. · 

Further, the compounds of fonnula .(I) wherein R6 bears a hydroxy substituent can be 
prepared from the corresponding c1 ... alkyloxy derivatives by an appropriate dealkylation 
reaction, for example using trifluoroacetic acid, a mineral acid such as concentrated 
hydrohalic ~e.g. hydrobromic ~ hydroiodic add, optionally in admixtme with a 

30 saturated solution of hydtobromic acid in glacial acetic acid; a Lewis acid, e.g. boron 
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tribromide in a reaction-inert solvent, e;g. dichloft>inethane or N ,N-d.itnethylacetamide. 
In the instance whele hydrobrmnic acid is used it may be advantageOUs to conduct said . . · ... · ... . . ., .· ., . -

dealkylation reaction in the presence of a biomine scaVenger such as, for example 
' . . I .· • 

sodium sulfite or hydrogen sulfite. 

Finally, pure i5omeric forms of• C()lllpounds of,.i~~~(I) can be separated from the 
mixture by conventional sepftt;ion methO<.ts. In p8rti6ilar, the ,enaiiiiomer8 may be 
separated by column chromato~ph~ using a cmrld 'statio~ phase such a~ a suitably 
derivati7.ed cellulose, for example, tri(dimethylcarbamoyl)cellulose (Chiralcel on®> and 

10 shiillar chiral stationary phases. 

15 

20 

25 

In all foregoing and in theJollowing preparations, th~ reaction products may be isolated 
from the reactioll mixtm'C and, if necesmy, fmther purified. according to methodologies f 
generally known in the art. 

Some intennediates and starting materialS in the foregoing preparations are .known 
comp<>unds which may be prCpared ·aecbidiilg tO art4Criown niethOdOlogies of preparing 
said or similar c0mp0unds~ Other intermediates ~are novel~ silch as the intennediates of 
fonnula (II). 

The intennediates of fonnula. (II) caii be piepaied. bY eyclizing an intennediate of fonnula 
(VI) with a reagent of fonnula (VII) or a derivative th~f. . . . . .. . . 

(II) 

.. (VI) 

An appiopriate reaction-inert solvent for the above cyclization reaction is, for example, a 
dipolar aprotic solvent, e~g. N ,N-dimethy~onnamide, dimethyl sulfoxide and the like, 
or an alcohol, e.g. ethanol, l ;.butanol and the like~ ·. ·' · 

30 Alternatively, intermediates of fonnula (Il) can be pre~ by reacting an intermediate 
(IX) with a reagent of fonnula (V) following art-known procedures. 

" . . .. Jl .· R
6
-balo 

.HN N~N . N~H .(Il) ... 
\......../'~)='' ' ' y . (V) . RI .. · . 

(lX) 
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.... ..;::: 

The intermediates of fonnula (Il) can also be preJ>a*l by N-alkylating an intennediate of 

fonnula (X) with a reqent of formula (XI) following art-known N-alkylation 

procedures. 

(X) 

0 

halo~N~-H 
~)=,/ 

at 
(XI) 

(U) 

The intermediates of formula (IV) may be prepared by the reaction of a compound of 

formula (VIIl) with an aci~ e.g. hydrobromic acid and the like. 

0 
0 .II R2 4 

C1-481kyt-o-c-N /"\N~NAN-b-z-t='...-r-R. a:id 
\__/ ~ )=~ ~3 ~~R5 

Rl 
<VIII) 

The compounds of fonnula (1h the pharmaceutically ~ceptable addition salts and the 

steteochemically isomeric fonns thereof display useful phannacological activity against 

15 Helicobacter species; e.g. Helicobacter f1Ylori, Helicobacter mustelae, Helicobacter fells 
and the like, in particular Helicobacter pylori • 

• 

Particularly important iil this context is the finding that the subject compounds show 

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

20 against said bacteria. The bactericidal effect on Hel~~er was determined with 

suspension cultureS by mC&JJs of a procedure describe".lin Antimicrob. Agents 
Chemother., 1991, vol. 3s: pp. 869-872. 

An interesting feature of the present compounds relates to their highly specific activity 

25 against Helicobacter. The-compounds of formula (1) were found to show no inhibitory 
activity against any of the following species : Campylobactor jejum~ Campylobacter coli, 

Campylobacter fetus, CampJlobacter sputorum, VibriO' spp., Staphylococcus aureiu and 
Eschericma coli, tested at concentmtions up to 10-s 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 at a low pH in lliito may indicate thata compound 

is not adversely affected by the acidic envbonment'ofthe st,mnach in vivo. 

5 Consequently, the subject compounds are considered to be valuable therapeutical drugs 

for treating wann-bloodeci animals, particula.Jly humans, suffering from Helicobacter 
. . . . 

related diseases or afflictions. EXamples of said diseases or afflictions are gastritis, . . . 

stomach ulcers, duodenal ulcers·and gastric cancer. 

10 In view of their useful anti-Helicobacter properties, the subject compounds may be 

fonnulated into yariou~ p~~utical fonns for adniiniStration ·purpose's. To prepare 
.· . . . ·. 

the pbarmaceuticaµ compositl<>.ns pf this inventipn, an .eftective:amount of the particular 
. . . . . . .. . 

compound, in base or addition salt fonn, as the active ingredient is combined in intimate · « 
admixture with a p~aceutically acceptab~ carrier, which may take a wide variety of 

15 fonns depending o~ the form of pfep~~~ dedreci fur amrtinisiration. These 
_;_ : . . 

phannaceutical com'.Positioris are ctemably in umtary dosage fonn suitable, preferably, 

for administration omlly, rectally, or by parenteral-injection. For example, in preparing 

the com~tions in oral dosage form, any of the usual pharmaceutical media may be 

employed, such (lS, for ex:_airipie~ ~ter, gly~qls, oils, alcohols and the like in the case of 
. . : . . : . . . ...... -.. . :·: 

20 oral· Ilquid .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 pow~, pills, cap~s ap<l. ~b,l~~·. For pllJ'C:nteml .compositions, 

the cai-rier Will ustiariy·:~Fise s~~ ~~at~~ ha~~ ~o~~ ~ther 
irigfedients, for e~p~, ~-a'id solubilify, 'ni~y ,be ~~:Inj~table soJutions, for • 

25 example. may be pi"epaiecBii.which,~ -~ ~Prt~-~~ s<>1utio~~-g1ucose 
sqlution or a mixture of saline and. gluco~ ~ilia~~~ Inj~ble ·~$penSions may also be 

prepared in .w~ch case appropri~te ijquid carriers, suspending agents and the like may be 

employed.·· ... 

30 When the pbnnaceuticll ~Position iakCs'~~·d anaq0~s sol~d<m. those 

c0mpouiids of fonnula {I) ~hlclidhplay lo~~iubµi'Y'~~Y t>C:formUlate<i as a salt fonn, 

or a co-solvent may be added which is wa~:.miscible and physiologically acceptable, 

e.g. diD)ethylsulfoxi,de and the like· or the ~~~ds of fonnula (I) may be solubilized 

With a suitabJe carrier, e.$~ a cycl.odextrin (Cl)) Qr in ~cular a cyclodextrin 

· 35 . derivative such as the cyclodextrin derivates described.in US-3,459,731, EP-A-149,197 
. .· . . .: ~J . <·: ·. . . ' ·. · ... ,-:.:· .·· ... . · ..•. , •. -.: : . . ._.. . . 

(July 24; 1985); EP-A~~9'.7~5.71 (~}>er lS;l98«$)~.VS;;4,S35,152 or WO 90/12035 

(October 18, · 1990). Appro~~ cy<;lodextrin ~vatiyes. are a-,. p~, T-cyclodextrins or 

ethers and mixed ethers thereof wherein one or more of the hydroxy groups of the 

_. -- -···-
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anhydroglucose uni~Jbe cyclodextrin are substitµ_. ~th Ct..@llkyl, particularly 
methyl, ethyl or isopropyl; hydroxyC1_6alkyi particalarly bydroxyethyl, bydroxypropyl 
or hydroxybutyl; carboxyC1-t;alkyl, panicularJy carboxymethyl orcarboxyethyl; 
C1-681kYI-carbony4 particularly acetyl; C1-681kYloxyearbonylC1-()8lkyl or 

5 carboxyC1-@lkyl-oxyC1~l, particularly carboxyJ11.ethoxypropyl or 

carboxyethoxypropyl; C1~lcarbonylo~yC1-681kYJ. particularly 2-acetyloxypropyl. 
Especially notewotthy as complexants and/or solubitizers are p-CD, 2,6-dimethyl-~-CD, 
2-hydroxyethyl-Ji--CD, 2-bydroxyethyl--r-CD, 2-hydmxypropyl-y-CD and (2-carboxy­
methoxy)propyJ-p..CD, and in particular 2-hydroxypropyl-p-CD. 

10 The tenn mixed ether denotes cyclodextrin derivativos,wherein at least two cyclodextrin 
hydroxy groups are etherified with different groups such as, for example, 
hydroxypropyl and hydroxyethyl 

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 

15 by various analytical techniques such as nuclearmagrletic 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 hydroxyalkjl derivatives for use in the cdmpositions according to the 

present invention the M.S. as determined by mass spettrometry is in the range of 0.125 

20 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 iq about 0.5 and most particularly is 
about 0.4. M.S. values detennined by NMR or IR J>Jferably mnge from 0.3 to l, in 
particular from O.SS to 0.75. 

The average substitution degree (D.S.) ref~ to the a'Vflge number of substituted 

25 hfdroxyls per anhydroglucose unit The D.S. value~ be detennined by various 
analytical techniques such as nuclear magnetic reso~ (NMR), mass spectrometry 

(MS) and infrared spect1'9SCopy (IR). Depending on~ technique used, slightly 
different values may be obtained for one given cycloc:lppin derivative. In the 

cyclodextrin derivatives for use in the compositions according to the present invention 
30 the D.S. as determined by MS is in the :range of 0.12540 3, in particular of 0.2 to 2 or 

from 0.2 to 1.5. Pl:efenbly the D.S. ranges from abcm.t 0.2 to about 0.7, in particular 
from about 0.35 to about O.S and most particularly is~Jlbout 0.4. D.S. values detennined 
by NMR or IR preferably range from 0.3 to 1, in partiet&lar from 0.55 to 0.75. 
More particular fJ- and y..cyclodextrin hydmxyalkyl derivatives for use in the 

35 compositions according to the present invention are paajalJy substituted cyclodextrin 

derivatives wherein the.~ degree of alkylation at.hydroxyl groups of different 

positions of the anhydroglucose units is about 0% to 209& 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 Ji- 0r ~yclodextrin· iS less.than 5% ottruHotal cyclodexmn content and in 

particular isless thall 1.5%. Another particulBrly intCl'estirig cyclodexttin derivative is 

randomly methylated fi-cyclodextrin. · · 

5 Most preferred cyclOdextrin derivatives for iise in the ~t invention ate those partially 

substituted fi-cyclodextrin etherS ·or-mixed ethers 'having:hydroXyprt>pyl,.hydroxyethyl 

and in partiewar 2-hydroxypropyl and/or 2-(l;;;hydrox)'pl'Opyl)substittients. 

The most preferred cyclooextrili derivative fat use·~in the cdmpOsitioilS of the present 

invention is hydroxypropyl,fi-cyclodextrin:having.:a M.S. in the range of from 0.35 to 

10 . 0.50 and containing. less .than .. 1.5% unsubstituted (kyclodextiin. M.s~ values 

determined by NMR or JR.preferably range'.'from:()~55· to 0~75 •. ·· 
·: .. ·.::·· 

It is especially a4van~us to ~~ulate ~~.afonmt~P<H,1~ pb~utical 4 
c()mpositions in ~~~~:upit f~ £01 c=ase9f~-~~s~~pn.~d unif~ity of dosage. 

15 Dosage unit fQml as used. in the spe?fication .811(! FJ~µt~; h~in iefers to physically 

·discrete· units suitabl~ ... ~ ~itary dQs~~s, ~ un.it. ~~tajg~g a predetermined quantity 

of active ingmlie,nt.c8t~ to ~.the desired ~tic .effect in association ~th 
. . . . : · .. :·:~ .: .. _. . ·.. • •• . • . : . .. . . : • -~ : .. -~··· : .•. . • ~, - . . • . • - 'I. .·.· . . . • . •. . 

· the required pJiann~utiad canief ~ ~pies of. sµcli.4<>$age unit fQmls .ill'C tablets 

(including SC~ or coated tal>lets),·c~psules, mn~:,, ~\\'der .pd,e~, wafers, injectable 
.. • ... · .· . . ·. ·. .··. . .... ·.· . 

20. solutions or suspensions and the like, &nQ.segregateci multip1ei;:thereof· 

In ·view.of the usefumess of the subject comp'b\in~ irt the. tteaunent o{ Helicobacter 
. .. . . :.: . .• :_.: .. · .. · • : ·: ·-·.?"·· <:: .. ·> - . . . . ., . 

related diseases it is evident that the present inve~tibn provides a method of treating 

warm-blooded animals, in particular humans, suffeling fun .Helicobacter relilted 

25 diseases, said lrietiiOci colilpriSing die ·sys~c adriiihisthloori of a pharmaceutically 

effective alilOUni of a compmmtl of f~Ula {I)~: a pfu.nriaeeUdafilY &cceptable addition 

salt thereof or a stem>Clleinicany isOinenc foriri'thmof,"m admixture with a 

30 

. phannaceutical Carrier.~ tn afmtherlspect of th~ fu-Yention, the ~bjects compounds are 

administered far use as a medicme. · 

In general itis contemplated that an,effective daily amount ~uld 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 o~s mg/kg to 10 mg/kg body weight. · 

It is evident that said~~ dailyamotint may be loWered, or iricreaSed depending on 

35 the response of the treated. subject and/or ctependiilg on the evaiuation· of the physician 

presaibing the comp0unds of the iitstailt ·invention~ The effeetive ranges mentioned 

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

the invention to any extent. 
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Optionally, other active compounds used for the enldication of Helicobacter can be 

administered in combinapon with the compounds of Jhe present invention. The admini­

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

5 different drugs may be combined in one dosage form. Suitable compounds for a 

combination therapy are bismuth compounds, e.g. bismuth subcitrate, bismuth 

subsalicylate, and the like, antibiotics, e.g. ampicilfu;\,. amoxicillin, clarithromycin and .. 
the like, H2-receptor antagonists, e.g. cimetidine, ranitidine and the like, and in 

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

10 like. For the compounds cited to be useful for a com\lination therapy with the 

compounds of fonnula (1) an effective daily amount would be from 0.05 mg/kg to 50 

mg/kg body weight,. 

Experimental pan 
15 Hereinafter, "DMF't means N,N-dimethylfonnamide.. "DMSO" means dimethyl 

sulfoxide and "RT' means room temperature. 

Example 1 

a) 2-(1-piperazinyl)pyrimidine (5.4 g), 4-(6-chloro-:f.!pyridinyl)-2,4-dihydro-3H-

l ,2,4-triazol-3-one (7 g) and sodium carbonate (4 g) were stirred at 190°C for I hour. 

20 The mixture was cooled and water was added. The precipitate was filtered off and 

recrystallized from 2-methoxyetbanol The precipitd1
was filtered off and dried, yielding 

6.5 g (61 % ) of 2,4-dihydro-4-[6-[4-(2-pyrimidinyl)-1-piperaziny1]-3-pyridinyl]-
109641H-l,2.4-triazol-3-one (interm. 1). 

b) A mixture ofintennediate 1 (5.9 g}, (±)-2-bromo-f-(4-chlorophenyl)-1-butanone 

25 (5.75 g) and sodium carbonate (4.3 g) in 1-methoxy-~propanol (150 ml) was stirred 

a11d refluxed for 8 hours. The solvent was evaporated, water was added and the mixture 
was extracted with CH202. The organic layer was separated, dried, filtered and the 

solvent evaporated. The residue was aystallized froni~propanoL The precipitate was 

filtered off and recrystallimd from C2'150H. The predpitate was filtered off and dried, 

30 yielding 7 .6 g (84%) of (±)-2-[1-( 4-chlorobenzoyl}pi'Opyl]-2.4-dihydro-4-[ 6-[ 4-(2-

pyrimidinyl)-1-piperazinylJ-3-pyrldinyl]-3H-1,2,4-triaioI-3-one (comp. 1). 
In a si:nilar manner there were also prepared : il · 

(±)-2-[1-(4-chlorobenzoyl)propyl]-2,4-dih~[6-[ 4-(5-methyl-1,3,4-thiadiazol-2-

yl)-1-piperazinyl]-3-pyridinyl]-3H-l,2,4-trlaml-3-on~.mp. 200°C (comp. 2); 
35 (±)-2-[ l-(4-chlorobenzoyl)propyl]-2,4-dihydro-4-[6-[4{2-thiuolyl)-1-piperazinyl]-3-

, 
pyridiny1]-3H-1,2,4-triazol-3-one (comp. 3); 

(±)-2-[1-(4-chJorobenzoyl}pmpyl]-2,4-dihydro-4-[6-[4{6-methoxy-3-pyridazinyl)-1-
. l 
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piperazinyl]-3-pyridinyl]-3R-l,2,4-triazol-3-one; mp. 133°C (comp. 4); 

· (±)-2-[1 •(4-chl0ro~~yl)ptopyl]-2,4-<lih~[6-[~(2~J>yridinyl)-1-piperaiinyl]-3-
pyridinyl]·3H-l,2,t.~l-3.;one; mp. 134. t °C (cOMp.' 17); · 

~[2-(4-chlorophenyl)-2~xriediyl]-2,4-dihydro4[~[4-(5-methoxy-4,6-dimethyl-2-

5 pyridinyl)-l~p~yl]<i-pyridinyl]-5-methyl-3H~i,2,4-trlaml-3-one (comp. 18); and 

(±)-2~[1-(~hl6ro~rii.oyl)pfopyl]-2,4-diby~~[6.-[4-(3-pyridinyl)-1-piperazinyl]-
3•pyridinyl]-3H-1,2,4-tri8mi~3-one (comp. 21) •. · ·.· 

Example2 
., ; .· 

10 a) A mixture of 5-inethoxy-2-(l-pipemzi11yl)pyritriidine·c8.8 g), l~flu<>r0-4-~itrobenzene 
(jg) and sodium carbOriate (7.5 g) in.DMSO (loOml) was stiried at RT for 4 hours. 

The mixture was poured into water. The precipitate was filtered off and dissolved in ~ 

CH202. Si<h (5 g) W2lS added and· the mixture was stirred, filtered and the solvent 

evaporated. The resi4ue was boiled up in .1-PfQp~l, .filtered off and dried in vacuo at 
. ·. . . . : . . . . ... ·: .·•.. . 

15 75°C, yielding 8.5 g (60%) of 5-methoxy-2-[4-( 4-~it,l"<)ph,,enyl)-1-piperazinyl]pyrimidine; 

mp. 212.3°C (interm. 2). 

b) A mixture of in~r.c:tiate 2 (~ g) in a 4% solµtj~ .of)hiopbene (2 ml) and methanol 

(600 ml) was h~p~ at soOC with palla4u~.9~·.~v*'1carbo~, palladium 

cantent 10%(4 g) ~ ll~'8lyst. Af~uptakeof~~~n (3eq.), the catalyst.was 

20 filtered off ~d the' fil~u; was evaporated The resi~ was sdrred in cH30H, filtered 
' : • • I • ·: ' ~: • • • ".· • • · .• • ~- • • ,· ·'-. ·>· • ~ • • • • 

off, dried in vacuo at 7S.°C ~ crystaJ!imi ~ .l:-Pf9Panol,.treated with norit and 
. . . .• ; . . . .... · . 

filtered over decalite. The filtrate was crystJIUi:red. ~ precipitate was filtered off and 

dried in vacuo at 75°C, .yielding ,36~ 7 :g .(59%) of 4..[~(5:-metboxy-2~pyrimidinyl)-1-
. . ........ . . . . . .. 

piperazinyl]benzenam.~; mp. 125.2°C (intenn. 3).. ... ··" 

25 . c) Intennedi~ 3 (47.7 g) in.NN-dimethy~~ (500 ml) was.stirred on an 
.. . ·. : . • • . - . . • :. .'. -· ! • !· : ; : ~- . 

ice/water bath. PhenytclilorofQDDate:C23 ml) was ~.dropwise and the mixture was 
, ··: .. '.·:.· .. ' . . -· .. · ... · ... · .- . . ., 

stined for 3 homs. "fhe,~ture was poured into~ and fUtereci ()ff. The precipitate 

was dissolVed in CH202 •. The aqueous blyer was ~a.-ated and evap(>l"ated. The residue 
. . . . . ·: . . .· . ..:. ·•· ...... - . . . 

was stirred up in diisopropyl ether, filtered off and~ yielding 55.2 g (80%) of 

30 phCnyl [4.[4-(S..m~thoxy~2-pyrimidinyl):l-piperu,inyUpb~yl]carbantate (intenn. 4). 

d) A mixture of intermediate 4 (55.2 g)in h~~ 1:JlQJ:lohydrate (60 ml) and 
·.· - . ·, .. •..... . .. . . 

1 ,4-dioxane. (1000 ml) was stirred at RT oVemighL ;The !Dix~ was poured into water 

and filtered off. The ~pitate was driec:lin vacuq.at:500C.,.yielding 42 g (87%) of N-[4-

[4-(5-methoxy-2~pyriniidfnyl)-1-piperazinyl]phenytJhydrazi~arboxamide (intenn. 5). 

35 e) A mixture of intmn. S c4ig)~ ethanimidate ~cmohydrochloride (47 g) and 

sodium acetate (49.2 g) in 1-butanol (750 ml) Was .stirred ~d reflmc:ed for 24 hours. 
.. . . . . . . . . . :. :. ~ . . . . . 

The mixture was cooled, water was added and stined. The precipitate was filtered off, 
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dried in vacuo at 70~staJJimi from D:MF. The-~pitate was filtered off and dried 

in vacuo at 75°4yielding19.6 g (45%) of Z4-dihydro-4-[4-[4-(5-methoxy-2-

pyrimidinyl)-1-pipemzinyl]phenyl]-5-methyl-3H-1,2,4-triaml-3-one; mp. >300 °C 
(intenn. 6). 

S f) Intermediate 6 (13 g) andDMF (400ml) were stitt'ed at RT. 1M ofNaN[Si(CH3)3]2 

in tetrahydrofuran (38 ml) was added dropwise and the mixture was stirred for 1 hour at 

RT. 2-Bromo-1-(4-chorophenyl)etbanone (9.4 g) was added and the mixture was stirred 

for 5 homs at RT. The mixture was poured into water and filtered off. The precipitate 

was dissolved in CH2Cl2 and washed with water. Tha organic layer was dried, filtered 

10 and evaporated. The residue was purified by column. ehromatography over silica gel 

(eluent: OhCl2'CH30H 99/1). The suitable fractions were collected and evaporated. 

The residue was crystallb:ed from 1-propanol, fil~ .off and dried in vacuo at 700C, 
yielding 8.4 g (46%) of 2-(2-(4-chlorophenyl)-2-oxaethyl]-2,4-dihydro-4-[4-[4-(5-. ) 
methoxy-2-pyrimidinyl~ 1-piperazinyl]phenyl]-5-methyl-3H-1,2A-triazol-3-one; mp. 

15 220°C (comp. 5). :· 

In a similar manner there was prepared : . 
1 

(±)-2-[1-( 4-chlorobeiizoy1)propylJ-Z4-dihydro-4-[~(4-(5-methoxy-2-pyrimidinyl)- l­

piperazinylJ-3-pyridinyl]-3H-l,2,4-triazol-3-one; mp~ 152°C (comp. 6); 

(±)-2-[1-(4-chl~beJ:m>Yl)propyl]-2,4-dihydro-4-[~~4-(4-methoxy-2-pyrimidinyl)-1-
20 piperazinyl]-3-pyridinyl]-3H-1,Z4-triazol-3-one; mp •. 1625°C (comp. 22); and 

(±)-2-[1-(4-chlorobenzoyJ)propyl]-2,4-dihydro-4-[ 4-f 4-(4-methoxy-2-pyrimidinyl)-1-

piperazinyl]phenyl]-3H-l .2,4-triaml-3-one; mp. 149.6°C (comp. 23). 

Example3 

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

1~,4-triazol-4-yl]phenyl]-l-piperazinecarboxylate (15 g) in a hydrobromic acid solution 
48% in water (150 ml) was stirred and refluxed overnight. The solvent was evaporated, 

the residue was dissolved in CH2Cl2 and washed widt NaHCOy'.Hi(). The organic layer 

was dried, filtered and evaporated. The residue was dissolved in 2-propanol and 

30 crystalli7.ed into the hydrochloric acid salt (1:2) in 2-propanol. The precipitate was 

filtered off and recrystallized from CH3CN, yielding !,-9 g (2.2%) of (±)-2-[1-(4-

chlorotJenzoyl)propylJ-2,4-dihydro-4-[4-(l-piperazinyl)phenyl]-3H-1,2,4-triazol-3-one 
dihydrochloride.monohydrate; mp •. 175.9°C (intenn. 7). 
b) A mixture of2-chlorobenzothiamle (3.7 g), the fn:ebase of intermediate 7 (7.5 g) and 

' ·i 

35 sodimn carbonate (S g) in DMF (100 ml) was sdrrecfaf 70°C overnight. The mixture was 

cooled, poured into ice/water and sthred for 1 hour. riie precipitate was filtered off and 
dissolved in CH202. The organic layer was dried, fit~ and evaporated. The residue 

·!?". - . 
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was crysta11b:ed from C2ffs0H. The precipitate was filtered off and dried, yielding 6.5 g 

(78%) of _ (±)-4-[4-[ 4-(2-be,nzothiazolyl)-1-piperaZinyl]phenylJ·2-[1~c4-chlorobenmyl)­

pmpyl]-2,4-dihydro-3H-lt2,4-tri•l-3-one; mp.162°'C (comp. 7)~ 

In a similar manner there was also.prepared : 

5 _ (±)-4-[4-[4-(2-benzoxuolyl)-1-pi~razin:yl]phenyl]-2~[1 .. (4-chlorobenzoyl)propyl]-

2,4-dihydro-3H-ltl~+triazol-3~oile; mp. lSOOC (cOinp. 8); 

.(±)-2-[1-(4-chlorobenzoyl)propyl]-2,4-dihydro-4-[~[4-(4-pyridinyl)-1-piperazinyl]-3-

pyridinyll'."3JJOS.53-l,Z4-trlaml~3-i>De; mp. 173.S~C·(coinp. 23); ·and . 

(±)-2-[l-(4-chlorobe~yl)propyl] .. 2,4-dihy~[~[ ~(6-methyl-3-pyridazinyl)-

10 1-piperazinyl]-3'."pyridinyl] .. 3H-l,2,4-ttiazol-3-onc; mp • .212.1°C(comp. 24). 

Example4 :.--

A solutio~ of iri~<>bor&ne (15<ilni) in Cf.l2C12 cioo ~D was stirred at RT. A solution f 
. . . :·:·= .. :·;, i-.· .·:.. • . . . . . .• ·.:· . 

of compound 5 (7~1 ~g)_~ Ql202 _ t_~QQ ml) was ~.11¢ th,e resulting rea¢on mixture 

15 was stiITed for 3 h~ .at RT.~· Diixbire was addCd ~~se to a.mixture of ice and 

ammonia (200 ml). The separated organic ~F-~ ~ ~~gS04, filtered and the 
' .. . . . . ~ . . -~ -~ . . . - . . . . ' . . . 

solvent was eva~ .. The reSi4ue was. purli;ic:Q by: colµin..~ chlomatography over silica 

gel (el~t: CH2a2/(]1]9H ?~).The p~ ~Qn~ ~ coliec~ and the solvent 

was evaporated The ¢skiue ~as crystalli7.ed f:rc>ln: l-~~L "Pie crystals Were filtered 

20 ·- off anddried (~~;7ooC), yielding 4.3. g (65CJ,).qf~'.'.£2-<~hlorophenyl)-2-oxo­
ethyl]-2,~ydro-4-[~[~(~~hy~~2-p~yl)-l-piPerm~yl]phe~yl]-5-methyl-
3H-l,2,4-triazol-3-:c>ne;,~p.: '225°c (C(,mp. 9)~ . . - . . - -

In a similar manner there were prep~: 
(±)-2-[1-(4-chlorobenzoyl)propyl]-2,4-dihydro-4-[6-[4-(5-hydroxy-2-pyrimidinyl)-1-

25 . pil 10333erazinyl]-3-pyridinyl]-3H-l,2,4-triazol-~e· J-propanolate(2:1); mp. 109°C 

1 30 

. (comp. 10); and __ 

2-[2-(4-chlorophenyl)-2-oxoethyl]-2,4-dihydro-4-[6-[4-(5•hydroxy-4;6-dimethyl-2-

pyridinyl)-1-piperazinyl]-~pyridinyl]-5-methyl~3H• l ,2,4-triazol-3-one; mp. 212.1 ~c 

. (comp. 19). 

Example 5 . __ _ 

A mixture of compo~d 9 (4.~ g) in CH3CN (15P:iiiI) and CH30H (36 ml) was stined 

on an ice bath at 0°C. sodiun(borohydride (1.6 g) :ill w~ (12. ml) was ~ dropwise 

at G-10°C ancl the~ ~.~tUTed-for 3 ~J,.~: ai:!he.mbtQD"e ~as poured into 

35 · water and~~ witll~3Coo11. th~ l'rea~~ ~tu~ off.and crysmmmt 
from 1-propan~l The IJlix- .Wa.s cooled,~ 2UKl ~~1n ~acuo at 75°C, yielding 

1.7 g (40%) or'(±);.i[2-(4-c-phc~yi)-~~Jiy~~yl]-2,4-dihydro-4-[ 4-[ 4-(5-

. hydroxy-2-pyrlmidinyt)-'1-piperazi~yl]phenyl]~5-~~diyi-3H-l,2,4-triazol-3-one; 



-
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mp. 249°C (comp. 11)< 

In a similar manner th.ere was prepared : 
(±)-(R * ,R *)-2-(1-[(4-chloropbenyl)hydroxymethyl]propyl]-2.4-dihydro-4-[ 6-[ 4-(6-

methoxy-3-pyridazinyl)-1-pipemzinyl]-3-pyridinyl}-3H-l,2,4-triaml-3-one; mp. 244°C 
5 (comp. 12); and 

(±)-(R * ,R*)-2-(1-[(4-chlorophenyl)hydroxymethyl]propyl]-2,4-dihydro-4-[ 6-[ 4-(5-

methyl-1J,4-thi8t)iaml-2-yl)-1-piperazinyl]-3-pyridinyl]-3H-1,2,4-triazol-3-one; 

mp. 231.4°C (comp. 25). 

10 Example6 

A mixture of compound 8 (3.2 g) in DMF (80 ml) was stirred at -20 °C. Potassium 

tti(isobutyl)borohydride (20 ml) was added dropwise and the mixture was stirred at RT 

overnight. The mixture was poured into ice/water with HQ and stirred at RT for 1 hour. 

The precipitate was fil~ off and.crystallized from 2-methoxyethanol. The precipitate 

15 was filtered off and dried. The residue was purified by HPLC. The pure fractions were 
collected and evaporated. The residue was crystallim:l from 2-methoxyethanoL The 

precipitate was filtered of:1' and dried, yielding 0.79 g (26%) of (±)-(R * ,R *)-4-[ 4-[4-(2-

benzoxazolyl)-1-piperazinyl]phenyl]-2-(1-[(4-chlorophenyl)-hydroxymethyl]propyl]-

2,4-dihydro-3H-1,2,4-tria:zol-3-one; mp. 221°C (comp. 13). 

20 In a similar manner there were prepared : 
(±)-(R * ,R *)-2-[1-[(4-chlorophenyl)hydroxymethyl]propyl]-2,4-dihydro-4-[ 6-[ 4-(2-

thiamlyl)-1-pipemzinyl]-3-pyridinyl]-3H-1,2,4-tria101-3-one; mp. 215°C (comp. 14); 
(±)-(R*,R*)-2-[1·{(4-chlorophenyl)hydroxymethyl}propyl]-2,4-dihydro-4-[6-[4-(5-

methoxy-2-pyrimidinyl)-1-pipemzinyl]-3-pyridinyl]-3H-l,2,4-triazol-3-one; mp. 2200C 
25 (comp. 15); 

(:f)-(R*,R*)-2-[1-[(4-chlorophenyl)hydroxymethyl]propyl]-2,4-dihydro-4-[6-[4-(2-
pyrimidinyl)-l-piperazinyl]-3-pyridinyl]-3H-l,2,4-triazol-3-one; mp. 231°C (comp. 16); 

(±)-(R*,R*)-2-[1-[(4-cblorophenyl)hydroxymethyl]~yl]-2,4-dihydro-4-[6-[4-(2-

pyridinyl)-1-pipemzinyl]-3-pyridinyl]-3H-1,2,4-triazol-3-one; mp. 219.7°C (comp. 20). 

30 (±)-(R * ,R*)-2-(1-[(4-chlorophenyl)hydroxymethyl]propyl]-4-[ 6-(4-( 4,6-dimethyl-2-

. pyridinyl)-l-pipemzinyl}-3-pyridinyl)-2,4-dihydro-3H-1,2,4-tria:zol-3-one; mp. l 7 l .4°C 

(comp. 26); 

(±)-(R* ,R *)-2-[1·[(4-chlorophenyl)hydroxymethyl}propyl]-2Ax-dihydro-4-[6-[ 6-( 4-

methox.y-2-pyrimidinyl)-1-pipemzinyl)-3-pyridinyl]·3H-l ,2,4-ttiazol-3-one; mp. 

35 215.3°C (comp. 27); 
(±)-(R*,R*)-2-[1-[(4-cblomphenyl)hydroxymethyl]propyl]-2,4-dihydro-4-[4-[4-(4-

methoxy-2-pyrimidinyl)-1-pipemzinyl]phenyl]-3H-l,2,4-triazol-3-one; mp. 161.2°C 
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(comp. 28); 

(±)-(R * ,R *)-2-[1-[( 4-chlorophenyl)hydrOxjiriethyl]pi'Opyl].:.2,44libyciro4[ 6-[ 4-(3-
pyridinyl)-l-piperazinyl]-3-pyndinyl]•~ li4-trlaZ01~3~ne (comp.· 29); and 

(±)-(R * ~R *}l-[l ;;I(~chl0r0pheftyl)hy~ymethyi}pn)py11;;2,4-dihydr()-4-[6-[ 4-(2-
5 pyrazinyl)-l-piperazinyl]-3-pyridinyl]-3H-l,2,4-triazol-3-one (comp. 30); 

;.· 

Example? 

a) A mixture of ethyl 4-[5-(2,3~ydro-3-oxo4H- l;J;4-triazol-4~yl)-2-pyridinyl]-l­

piperazinecarboxylate (15.7 g), prepared following a similar procedure.as described in 

10 examples 2b) to 2e), in hydrobromic acid (48 % soluU.on in water) (100 rri1rwas stiried 

and refluxecffor .2 hours~: fie iiliXtme \¥as cOoiCci to R.f an<i die solvent was evaporated. 
yielding.17.2'g (85.3%)of.2,4:dihydr04-[6-(l;;pi~riy});.3;;J,ytidinyl]-3H-l,2,4-
triazol•3-one · dihydrObmnu<te; mp. >300oC ~(iritenli ... :8)~· .· :· · · · f 
b) A mixtureofilitenried18tc'8'(9.8i-g) lind'2-i:iilbtop~ (10.31 g).in ·1-methyl-2-

15 pyrrolidinone (100 nil) anci triemyiamine c20 ·rrilf~ :~titted ind refluxed ·for 15 hours. 

The mixture was ti-eated with water(200 Ud) aDd fii~oif. The preclpitau; was 
diss0lved hi 'CH202 and the hlyers'\vere· separa~·Ti.6 ~c layer was dned over 
MgSOJ, filtered off alid'e~ 'The·~~ Purified by ccilumn 

. chromatography over silica gCi (eluent·: c82a2'CH:30:H 1~-to 93J7f The pure . 

20 fractions were collected and evaporated, yieidii1g 7.4 :g (95J%) of 2~4-dihydro- . 
4-[6-[4-(2·pyrazinyl).,;l-J)i~yl]-3-pYri.dinYl]~3H21,2~4-triaio1.:3-c;ne Oriterm. 9). 

c) A mixture ofintennediate 9 (7.1 g) and'(±)~2..;br0ni~i.,;(4-cbt0rripbenyl)-f-butanone 
(6.3 g) in DMF (200 ml) was~stiritd undetN2Jor Sini~utes~ sodium ~arbonate (2.76 g) 

was added and the miXmre was stmed and'°l1ea~·.tt· QfC f6r 15 h0urs. The mixture was 

25 cooled on an ice bath, water (350 ml) was added slowly and filteml off. The residue was 

reaystammt from CH30H, yielding t9 g (7L4%) Of (±)..;2-[1-(4-chl<>robenzoyl)­

propyl]-2,4-dihydro-4-[6-[~(2-~yl)-1.;'.PiJ>eraZinyl]-3~pyridiDyl]-3H-l,2,4-triazol-
3-one; mp. 190.00C (comp. 3·1)~ 

30 Examples 
(±)-2-[l-(4-chlorobe11zoyl)propyl]~2,4-dihydro-4-[6-(l-piperazinyl).;~pyridinyl]-3H-

1,2,4-tdazol-3-one (6.02 g) and 2-bromo-4,6-dimethylpyridine (5.25 g) were stirred and 

heated under N2 at 140°C fQI' 2 days. The mixtun; was dissolved in CH202 and purified 

on a glass filter over silica gel(eluent : CH2C2/CH30H 100/0 to 97 /3). The pure 
35 fractions were collected and evaporated, yielding 3.6 g (48%)"<>f (±)-2-[1-(4-chloro­

benzoyl)propyl]-4-[6-[4-(4.~ethyl-2-pyridinyl)~hpiperazinyl]-3-pyridinyl]-2,4-

dihydro-3H-l,2,4-triazol~.3-one; mp. ll3.2°C(comp. 32)~ 
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Example9 , ~~,. il'··k ':'· 

a) A mixture of 2-chloro-4-methoxypyrimktine (29 g) and 1-(S-nitro-2-pyridinyl)­

piperazine (35 g) in tetrahydrothiophene 1,1-dioxide (50 ml) was stirred at 130°C for 1 
hour. The mixtme was pomed into sodium carbonate and water, stirred for 30 minutes 

5 and exttactcd with Cff2Cl2. The organic layer was dded over MgSO~ filtered and 

evaporated. The n=siduo was ttiturated in dilsopropyl ether, yielding 23 g ( 43-%) of 
4-methoxy-2-[4-(5-nitro-2-pyrldinyl)-1-piperazinyl]pyrimidine (intenn. 10). 

b) Starting from intermediate 10. (±)-2--[1-(4-chlorabenwyl)propyl]-2,4-dihydro-4-[6-

[4-(4-methoxy-2-pyrimidinyl)-l-piperazinyl]-3-pyridinyl]-3H-1,2.4-triazol-3-one was 

10 prepared following a procedure analogous to the onct.described in examples 2b) to 2f); 

mp. 162.5°C (comp. 33). 

Phaunacological example 
The anti.-Helicobacter activity of thC subject compounds was assessed by the following in 

15 vitro test procedme. 
Example 10: Actiyity of test compounds versus Helkohacter 

The activity of test compounds against Helicobacter pylori was determined against a 

standard set of SH. pylori strains obtained from ~material. Minimal inhibitory 

concentrations (MICs) were determined by measuring· the activity of H. pylori urease 
20 after treatment of growing.cultures of the bacteria with the antimicrobial agents. 

The test compounds were dissolved in DMSO at a co.qcentration of I0-3M. A dilution to 

lo-4M in DMSO was also prepared. 10 µI volumes of these solutions were pipetted in 
the wells of Repli-Dishes (®Sterilin). Wens con~ DMSO alone were included as 

- . I 

25 controls in each Repli·Dish. Ampicillin ((+)-6-[(2-amino-2-phenylacetyl)amino]-

3,3-dimethyl-7-oxo-4-thia-1-uabicyclo[3.2.0]heptane-2-carboxylic acidtrihydrate) 

and metronidazole (2-methyl-S-nitro-lH-imidaml-1-cdhanol) were included as reference 

compounds in each batch of tests. (These compoundS were tested at final concentrations 
of 10-s, t0-6, 10-1 and lo-IM). Test plates were stolfid at4°C until used. 

30 The five isolates of H. pykJri 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% C<>2 and 85% nitrogen. Suspensions '#_/leUcobacter pylori for inoculum 

were prepared in Btain-heart infusion broth and adjus-1 to an absorbance of l.S±o.3 at 

530 nM. .• 
35 Freshly prepared 1M> b1Qod agar held at 45°C was added in 1 ml volumes to the wells of 

the test plates, thus diluting the test compounds to lOr~tand to-6M. The medium was 

allowed to cool, then 10 µ1 volumes of bacterial suspension were pipetted on the agar 

surface. The plates wem incubated for 48 hours at 31°C under the microaeropbilic 
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atmosphere described above. To facilitate reading of the plates and to ensure that any 

growth on the media wu·trUly H: pylori; advantage·was taken ofthe highly patent urea 

activity unique to this species.· After the 48 hours of ineubatioil,-1 ml volumes of mease 
. . 

broth were gently added t0 eachRepli-Dish Well 8Jld the· plates were incubated at 37°C 

5 for 2 hours. 100 µl ~les of tlmd from each weli:We?e theli pipetted into the wells of 

·. 96-place microdilution pl&tes~ · A pUl'ple colc>ur wasi"·interpieted al gr0Wth, yeilow-orange 

as no growth of H/pylori: ~ By· this means a cleatend;.poiilt was obtBinCd, from which 

the inhibitory effects coUld.be determined. All compounds thaf showecfaeiivity at either 

of the two·eoncentnltions.tested Wel'C·retested with further dilutloos inetuded to establish 

10 the MIC and with a broiidet specttimi of bicteriaFSpeaes 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 µM. t 
Composiqon l;lCBJDI)~ . ..· _ _ 

15 "Active ingredient" (A.I.) as used throughout these examples relates ·to a compound of 

fmmula (I), a phannaceutically acceptable acid 1d4itj()l1 salt or a stereochemically 

isomeric fonn tQCreof. 

Example •ll .: ORAL DRQPS 

500 Grams· of the A.I. \vas dissalved in 0.51of2-"hydroxypropanoic acid and 1.5 1 of 

20 the polyethylene glyeolat 60-SOOC. After cooling to ~c there Weie added 35 1 of 

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

sodium saccharhi"in i.s-f of purified water wu added u.x;n ~tining were ~ed 2.5 I of 

cocoa fla~or aDd J>olyed,iyl~ne 'glycol q.s. to ~volume ()f so 1, J»'oViding an oral drop 

solution co.hprising io ~g/D'll .ofA.I •• The resuiting solution was filled. into suitable. 

25 contain~.· 

EXample 12 : CAPSJMS. 
. . .. . : . ' .. . . ·~ " -. - .... -. ~ - -

2_0 Grams of the A,J., _(j grants sqdiUIIl lauryl sulfate, 56 grams starch, 56 grams lactose, 
. .. : . . . . . . ... ·. ~ ' .. ·. . ·. . . . : 

0.8 grams C()~.sµicon_di~~' mtd 1.2 grams magnesium stearate were vigorously 

stirred together. The~ult:hls,mixtu1e.was sµbsequently filled into 1000 suitable 

30 hardened ge~ capsules,"C()l11.ptisingeach 20 mg of the.active ingredient 

ExmJlille 13 : FILM-COAIEP TMLBIS 
fJ:e~~oflabJ;;t~ · 
A mixture of 100 grams of the A.I., 570 grams lactose and 200 grams starch was mixed 

well and thereafter humidified with a solution of 5 grams sodium dodecyl sulfate and 10 

35 grams polyvinylpyrrolidOlie in 200 nil of water. The wet po~ mixture was sieved, 

dri~ and sieved again.· ·-100 Grains microcrystallme cellwo5e 8nd 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 

5 added 75 ml of dichlommethane 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 fonner and then there were added 25 grams of magnesium 
octadecanoate. S grams of polyvinylpynolidone and 30 ml of concentrated colour 
suspension and the whole was homogenated. The tablet cores were coated with the thus 

10 obtained mixture in a coating apparatus. 

Example 14 : SUPPQSITORIES 

3 Grams A.I. was dissolved in a solution of 3 grams 2.3-dihydroxybutanedioic acid in 

25 ml polyethylene glycol 400. 12 Grams smfactant and triglycerides q.s. ad 300 grams -

were molten together. The latter mixture was mixed well with the fonner solution. The 

15 thus obtained mixture was poured into moulds at a temperature of 37-38°C to fonn 100 
suppositories each containing 30 mg/ml of the A.I. 
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Claims 

{I) 

a pharmaceutically ac;ceptable addition sal,tor a stereochemically isomeric form thereof, 

wherein 

YisCHorN; . .. 

10 Rl, R2 and R3each in~ndently are hydrogen orC14!iJkyl; · 

R4 and RS each independently are ~Ydrc>F~· halo, C1~;tllcy1, C14alkyloxy, hydroxy. I 
ttifluoromethyl, uih~~ethyloxy. ~-difbi~m~thylox~; . . 

R6 is pyridinyl oPtiOnall; s~bs~tu~ ~th._up to t\vo Gt~l groups; di(C14alkyl) 

hydroxypyri~y1; di(CL4alkyl)Ci~lllky~X:).pyiidiliy1; pyridazmyl optionally substituted 

15 with C14alkyloxy; pyrimidinyl oJ,tiO~y substl~ted With hydroxy or C14alkyloxy; 

thiazolyl optionally substituted with C1-42Llkyl; thiadiazolyl optionally substituted with 

C14alkyl; benzoxazolyl or benzothiazolyl; or 

20 

R6 is pyrazinyl or pyridazinyl substituted with C14alkyl; 

Z is C=O or CHOH; and 

--0-is a lllllical of fixmula 

--0- (a-1), () (a-2), ' (a-3). . ('1; 

~)- (a4~ 

--l)--- {a-~ 

(a-S), 
N-N 

--{)--- (a-6).or 

2. A compound according to claim 1, wherein R6 is pyridinyl optionally substituted 

25 with up to two C14alkyl groups; di(C1-4alkyl) hydroxypyridinyl; di(C14alkyl)­

C14alkyloxypyridinyl; pyridazinyl optionally substituted with C1-4alkyloxy; 

pyrimidinyl optionally substituted with hydroxy or C1-4aikyloxy; thiazolyl optionally 

substituted with C14alkyl; thiadiazolyl optionally substituted with C14alkyl; 

\ \11\11\ \\\I\\ Ill\\ \\1\1 \\\II\ 
* C L M S * 
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benmxazolyl or benmtbiazolyl. 

3. A compound acconting to claim 2 wherein 
R 1. R3 and R5 are hydrogen; 

5 R2 is C1_4alkyl; 

R4 is halo; and 

YisN. 

4. A compound acconling to claim 3 wherein 
10 R2 is ethyl; 

R6 is pyridinyl, thiazolyl or pyrimidinyl; and 0 is a radical of formula (a-1) or (a-2). 

5. A compound according to claim 1 w~in said compound is 

15 2-[l-{4-chlorobenmyl)propyl]-2,4-dihydro-4-[6-[4-(2-pyrimidinyl)-1-piperazinyl]-

3-pyridinyl]-3H-l ,2,4-triazol-3-one; 

2-[ l-{4-chlorobenzoyl)propyl]-2,4-dihydro-4-[6-[4-(2-pyridinyl)- l-piperazinyl]-3-

pyridinyl]-3H-l,2,4-triazol-3-one; 

2-[ 1-[ ( 4-chloropbenyl)hydroxymethyl]propyl]-2,4-dihydro-4-[6-[ 4-(2-pyridinyl)-1-

20 piperazinylJ-3-pyridinyl]-3H-l,2,4-triazol-3-one; and 

2-[l-[{4-chlorophenyl)hydroxymethyl]propyl]-2,4-dihydro-4-[6-[4-(2-thiazolyl)-1-

piperazinyl]-3-pyridinyl]-3H-l,2,4-triazol-3-one; 

25 

a phannaceutlcally acceptable addition salt or a stereochemically isomeric 

form thereof. 

6: A pharmaceutical composition comprising a tbempeutically effective amount of a 
compound as claimed in any of claims 1 to S and a pharmaceutically acceptable 

carrier. 

30 7. A process of preparing a pharmaceutically compQ$ition as claimed in claim 6, 

35 

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

any of claims 1 to 5 is intimately mixed with a ph~aceutically acceptable carrier. 

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

9. A therapeutic combination comprising a compound as claimed in any of claims 1 to 

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

l 111111\ mil' 111\1 "Ill \I Ill 
* C L M S * 
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10. A process for preparing a compound of formula · 

·.· ,' o .. ,' ' ' . · .. A~ . ~ 

R6-N /\N~N N-t~z--c·. ~ . ~ (I) 
\___/ ~ )=,/ ~3 \\ . ~R5 

Rl 

wherein RI, R2, R3, R4, RS, R6, Y '. Zand . @ .. are as defined in claim l, 

characterir.ed by 

a) N-alkylating an intenn~te of fonnula (Il) wit~ a reagent of formula (Ill) in an 
appropriate solvent and in the presence of a base; · 

(I) 

cm 
b) N-alkylating an intermediate of form~a (IV)' with a reagent of formula (V) in an 
appropriate solvent and in the prese1_1ce of a ·bl!e; ·. · 

0 .· '· ' ·,·. A R2·' '4 

llN~N-0-)=/i;-z-C::t::, 
RI 

(I) 

(IV) 

and fmther if desired, converting the compounds of formula (I) into each other 

following art-knoWll functional group trarisfonnalion procedmes; converting the 

compounds of fonnula (I) into an acid. ~tion salt fonii l>y tleattnent with a 

20 ph:mnaceutically acCejJtable acid; or conversely~ Coilvertlng the salt form into the free 

base by treatment with alkali;. and/or ~~g stei'eoehemically isomeric forms 
thereof. 

I lllllll llllll lllll lllll llllll 
* C · L ·~ S * 


