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ANTI - HELI COBACTER AGENTS ' The present invention is concerned with
substituted azol one derivatives which are potent 5 anti - Hel i cobact er
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the pharmaceutically acceptable addition salts and the stereochemically isomeric forms
thereof, wherein
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R}, R%and R3 each independently are hydrogen or Cy 4alkyl;

R4 and RS each independently are hydmgen, halo, Cj.4alkyl, Cj4alkyloxy, hydroxy,
trifluoromethyl, trifluoromethyloxy or difluoromethyloxy; '
R6is C14alkyl; or phenyl optionally subsutuwd with halo, Cl.4a1kylcarbonylaxmno,

35 Cjalkyloxy, Ci4alkyl or nitro;
Zis C=0 or CHOH; and
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[err] is a radical of formula [err]

foregoing definitions halo defines fluoro, chloro, bronp and iodo; 5
Cerr]al kyl defines straight and branched chain saturated hydrocarbon
radi cal s havi ng froml to 4 carbon_, atons: nethyl, ethyl, propyl,
1-net hyl et hyl, butyl, 1-nethyl praopyl, "4 . 2-nmet hyl propyl and

1, 1-dimet hyl et g Cl err]al kyl -defines Cferr]alkyl radicals as defined
her ei nbef or e~ Ne-is glradicdl ofifdrmgla t her eof having from5 to 6 carbon
atons such as, for exanple, pentyl and hexyl. 10 The term
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conventi onal ocedures. App late acids co se, for exanple,

I norgani ¢ aci ds such as hydrohalic acids, e.g. hydrochloric or
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or organi c acids guﬁ‘\gis, ({_ﬁ.r exanpl e, acetic, propanoic, hydroxyacetic,
| acti c, W(% oxal 1"’c, mal onic, succinic, maleic, fumaric, nmalic,
tartaric, citric, hane- 20 - sul fonic, ethanesulfonic,

benzenesul f oni ¢, p-tol uenesul fonic, cyclamc, salicylic, - e(i
p- ami nosal i Aslused inthenforegaingldefinitidnsimloedefnies flidro, tidory, brdthic amdiodayl t as us
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| someric as,wel s conformational, Torns I ¢ch fhe conpounds of formila (1)
may pmgé’g&"?fﬂ‘ﬂ 5% e %@ﬂ%@g N 3PS SYRDAS 5
desi gnat i onfarfexample, pemiylrandrhgxyldenot es the m xture of -all possible
stereocHenical Iy and conformationally 30 isoneric forns, said mxtures

contai ni N9 §ht wfinhbfhdeetfidafy a@&ﬂ&me‘%ﬁﬁ{ﬁﬁn 384¥ised hereinbefore defines the non-
toxic, therapeutically active addition salt forms which the compounds of formula (T) may
form. The compounds of formula (T) having basic properties may be converted into the
corresponding therapeutically active, non-toxic acid addition salt forms by treating the

15  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. hydrot:hloﬁc 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, 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

25 o .
The term stereochemically isomeric forms as used hereinbefore defines the different

' isomeric as well as conformational forms which the compounds of formula (T) may
possess. Unless otherwise mentioned or indicated, the t_:_he_mial_designa_tion of
compounds denotes the mixture of all possible stereochemically and conformationally

30  isomeric forms, said mixtures containing all diastereomers, enantiomers and/or
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cgnformers of the basic nol ecul ar structure. Al stereochem cally isoneric
forms of the conpounds of fornmula (1) both in pure formor in

adm xture with each other are intended . to be enbraced within the
scope of the present invention. The algsol ute configuration of each
chiral center nmay be indicated by t he stereo emcal’ 5 descriptors R and
S. For the conpeamiermersafithybasicnelaculan StereOc y isgmeric forms of the
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Rlerr] is C[errl]n%diﬁ;n and R3 is hydrogen. 25 A fifth group of
I nteresting conpounds are those conpounds of fornula (1) wherein R err]

is C[err]al kyL Preferredq c oungs are those compounds o f or mul
(1) wherein ~ Afirstgzoun %‘F%M HPF Wherein in R

d err]al kyl; R[igrhajoananfeika ydrogeh! is N. 30 Nbre preferred conpounds
are those dsnpounds of fornula (I) wherein R[err] Rlerr] and R err]

Serrlal kg aﬁéw"dﬁ"'ﬁ* Ayl kPl oo i "B%Sf‘z%'“"ﬁ@s““ﬁ*ﬁe

nost preferred §s a radical &fbﬁnﬂﬁ(a{-l)or(a-Z)
| -[ (4-chl orophenyl wit roxymet hyl ] propyl ] -2, 3-1 hydr 0--3- oxo-4H 1, 2, 4-
triazol -4-yl]-2-pyridinyl]4-(methyl sfnyl )pi perazi ne, the pharnaceutically

acceptable . Athmdgroupofmﬁeresnngcmnpoundsarethosecompoundsofformula(l)wheremY1s
20 Nand R1 is hydrogen.

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

25 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.

Mompreferredcompoundsaréﬂlosecompoundsoffonnula(l) wherein
R1, R3 and RS are hydrogen, R2is ethyl; R4 s halo; Y is N; R6 is Cj_4alkyl; and

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

35 The most preferred compournd 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 pharmaceutically acceptable
addition salts and the stereochemically isomeric forms thereof. ~
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-4- Anal ogous procedures for the preparation of conpounds such as the,
present conpounds of formula (1) have been described in US-4,791, 111
and US-4, 931, 444. In particul ar, the conpounds of formula (I) can be
prepared by the reaction of an |n'5¥rmedi ate of formula (II) wth a
reagent of formula (I11), in a react i on=Tnert soI vent,
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intermediate of formula (V) with a reagent of formula (Vl) 1n an appropnate solvent and
in the presence of a suitable base.
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The compounds of formula (I) can also be converted into each other followmg art-known
procedures of funcnonal group transformation.

20  For example, the compounds of formula a)_ 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, -

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 wuh u'ls(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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of formula (II). -

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

of
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| east in | afogedministrationeually, mctally, or by parénterakidjections, Forexample;in prepdringai d
sol ubi i ty, digRgmpBsitibitd i &l dokdye F6enf thy of b thie? BharniaBlutical 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, 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
35  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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spectronetry particular from
The average subsntuuon degree D.S )referstotheavuagenumberofsubsnmted

hydroxyls per anhydroglucose unit. The D.S. value can be determined by various
analytical techniques such as nuclear magnetic resonance (NMR), mass spectrometry
35 (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



35 (M) and infrared spectroscopy (IR). Depending on the t echni que used,

sli ghtl%,c'%,0 818d| fferent values may be obtained for one g %Mfdl?dex”' n

derivative. Tnthe cycl odextrin derivatives for use I'nt ‘
- conposi tions according to the present invention WO 96/ 01818

PCT/ EP95/ 02619 -8--

the D.S. as determ ned by M |s I n-therange of 0.125 to0.3, in particular of

.2 to 2 or from0.2 to 1.5. Prefedably the D.S. ranges from about

0.2, 10, 200 . ad dbehiid ey S iyinche e BEDI0NS 3 B B BP0, 82570 |
preferably fredeZtohﬁt Memblmhempangasmwdutﬂrﬂﬁﬁﬁutm7an]ﬁmcu&r Mor e

particul ar ﬁﬁﬁxralboﬁm'ﬁﬁfiﬂouf 'aﬂﬂ‘ﬁiﬁs{ PIOEBbiiY0.4 08)$. “AldeY elffse in
t he srtlons accor e present I nyenton are partia

substi t ut ed 36 geiR PFUFUrrem 0.3, W AT degr ee of

al kyl at ison Mordnpai'uaﬂ;rl Mﬂqdmxyalkyldenvaﬁmsrﬂmmmm‘e t he

anhydr ogl u t r %%0,t 0 .70%

for the 2 ﬁrﬁ%@n@ﬁ@%ﬁﬁ&%ﬁ%@&#@ﬁ@r@%@%w PRy e
amount of 1dbnwumuﬂmmnchmetaged?mof4ﬂahqowmlgmnpsdmﬁssm han 5%
of the tot t 1

1.5% Anot her part | cuI ar?dﬁ nt ereusnt?tlg?tgi%dbg“c?%é%xtﬁr%|rfr<t’i.gi‘L ?é/os?tfb 5%3‘076%1
random y thed % itor the 6 positign, Prefrrab Q‘Wloﬁdext rin
deri vatloveSuxfsﬁbsﬂmed Bno:tiuequdeaeintxs lesythah smmhetaﬂ@ydodmﬁm dritdnt and in

Py oxypr oFSCUR '@é@@ﬁ?ﬁ%s&%ﬁﬁs ol i Birofte Sl RSB i o (

2- (1- hydr oxlypd metbylwdr - The nost pref erred cycl odextrin

derivative Sorse BF:EEE
hydr oxypropm Ierri-c?} 5 b?rﬁ‘%g fd@e he range ﬁ%ﬁg’%gy% to
el st hgving by
0.50 and C(ﬁ‘l‘P or M s Sroxyprapyl. bydsoxyethyl M S,
e a0 a“df*t R Gvan WW“’?’W&?‘W PPy 10 075 20
[ V, |
phar maceut i Xstprefgggﬂ%@% §LF 3 W&S}g‘épﬁf"m
admi ni st ratmwntnmdshydrbnypmp);l ﬂacmugmhavmgamg@mmg&oﬁm tosed in
sd' screte

t he specifi
units suit %?ée as unr&&?gsnges eac[t uni t- c%o?al ni ng a predﬁl?erm ned
quant ity 25leterptinedhy IEMIMGﬁGOQr §cduce the desired

therapetitic effect in association with - the reqU| red phar maceut i cal

carri gr Emmtasﬁ&ld Im‘yblaaugﬁa @ﬁqoﬁmmmi}wmm » ipRistnaceutical (i ncl udi ng
scored or coated.table ca 0! cket s rs
injectabl e © wp%ggéﬁﬁag%ﬂ}s% &%e“mfgﬂﬂ‘ 85&%’55? “ed

mul tiples tlhesagohmtfcﬁﬁasﬂsedmthmsmﬁcmnmdfdmherwfrefmmphypeﬂy conpounds
in the tregjsoenl 55&4 ﬁédh t hat
t he present | nver‘tlpl on provr ges gdosagﬁs 1 lﬁﬁreagl §é§ _ {efr\‘h/a?lﬁtgg 00

ani mal 29 i rofgetive ingredientcaleulated topreduce mﬂleﬂcli
phar maceut | oy e riAf St itk Tcaky o?’km%n‘ﬁﬁ%‘?"*‘%’““%‘é‘*
Bhar maceut |(&"§‘F‘%{“&m G%ﬁ?‘r%@ fapsules, Pé% r@ﬁk’"&r"’%"@t@l@% cal I y
| someric f(mmﬁohebﬁsﬁsrnstbmdﬂdﬂielﬂe mddegmgatedmulmesnnmﬂt I cal carrier.
a further aspect of the invention, the subjects conpounds are
30 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
35 salt thereof or a stereochemically isomeric form thereof, in admixture with a
pharmaceutical carrier. In a further aspect ofthe invention, the sub]ects compounds are

administered for use as a medicine.
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IR general it is contenplated that an effectlve dai |y anount woul d be from
0.05 ng/kg to 50 ny/ kg body weight, preferably fromO0.1 ng/kg to 30
ng/ kg body wei ght and nore . preferably form0.5 ng/kg to 10 ng/kg
body wei ght. is evident that sai d9effective dal |y am)unt may be

| ower ed or |ncr ased d t he OS¢

subj ect and/ or m ﬁ"é Fﬁ?%ﬂ?ﬁ fﬁﬁ%gm 3 %ﬂe %adsemg/kgto

prescri bi ng t heS0mgfgbody weight, (peeferablyfrom denﬂkgm%ﬁﬂcgaﬁddyoﬂmgm and mpss

nment i oned RV m?ml? ﬁéfﬂéﬁmﬂ}%ﬁ ¢nes only and are not

i ntended to |i rﬁ E? scope 0 sée’tig gill nvent ion to any extent.
10  Opti onal | yitissviden mmfimndmgm
Hel i cobact ep caneheponseofﬁwaémmﬁw g‘é&tlﬁ%vﬂhiﬁbntdf%

of the present inventian  The adm r ccur se ter
(i.e. sinul tanmgm %‘E’HW&H&%%“&'&H%M@P@%%E&W eationed’
different dr ugmwummgmmmmmmdemthm“daﬂ
a conbi 4. Di smuth conpounds, e.g. bismth
subcitrate, bi sr}?réuhh%q@ sa’g%la Icylate, and the like, antibiotics, e.qg.
anpicillin icillin, clarithronycjn and . the like,

Herr] “recdft oﬁ%ﬁ’&'@b other active cgmpeunds used far the cradication, of Helicobagtenqande and
in : loart ladui:ﬁsmeﬂﬁ@b@ﬁbiaaml ” wmhﬂilalhcbﬁpauncﬁoﬁ(tjheqnﬁat flﬁiﬁt@étﬁgn 'I'headmm]!-
pant oprazol e a | Yol§ unds_ci 0 be us or
a conbi nation {}ﬁaﬁgb Y PERE y'(:le s‘&}ﬁ%ﬁ% 9“ g\f)f"éé‘ﬁ ve
dai | y amount wsliffeteitsiragsomaybeemiined intape dosage fonmgsmgbbcnﬂmpmn@rtbra .
Experi ment al p%hbmauonMﬁﬁﬁ%ﬁmcﬂ%@%@mm&uﬁsﬂﬁﬂpe 25

3) [ ? [nzxf lﬁ 4- SR %hb'pmbleﬂ% &8+ Aepigillin, amgxigiljin, clarithromycin and

y 254_”1 e d&qm 485 o mg'mh?e 250 ammeltnkg,)angm d
yobrom ¢ aci 0 S0l U in water stirred .an

refl uxed overniP mf%g@ors ?P&B@rkf‘é%?%?i‘* lﬁﬁ’édWeEs .
di ssolved in Cﬂ{kexFyﬂhgemnpwndsmm&mfulfdnaNb{nbmh&ﬂﬂapyWQMd
extracted with gﬁhgﬁqgi t

dried, filter eg gf%‘%%d{ﬁlﬁ %@9%@%@ § E ngéesgggé§%q ot al

18 g) was §Q|r| mgleg chr omat-ogr aphy over SI lica gel (eluent:
CH[err]CI[err]/(CH[err]C]—I/NH[err]) 99/1). The pure fractions were
collected and @ rtThe residue was dissolved in 2-propanol and

crystallized i 10t he N hloric.acid,s 1:1) in 2- propanol The
precipitate m?mm%’m d‘“!ﬁﬂ?ﬂé@*% 2-propanol and dried at
150[ err] C. The Examgled was d| ssol ved in 35 2-propanol. Pyridine was added

Cryatalti 22 e p*r"??.‘%f%%“@ﬁ?‘*?ﬁ X riidzoy M’ﬂy%&fﬂﬂ-

() - 2[1(4 chl drksbuiazel ] asidi di ny
I]- 148%&@&%&:@@@%%&@“@%3%&% THe solei wase' 1] C

(i werm 1) evaporated and the residue was dissolved in CH2Cl, neutralized with NH,OH/H,0 and
extracted with CH2Clp. The organic layer was washed with water, dried, filtered and
30 . evaporated. A sample (3.5 g) of the residue (total 18 g) was purified by column
' chromatography over silica gel (eluent : CHa2Clp/(CH30H/NH3) 99/1). ‘The pure
 fractions were collected and evaporated. 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
35  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)-2-{1-(4-chlorobenzoyl)propyl]-2,4-dihydro-4-{6-(1-piperazinyl)-3-pyridiny1]-3H-
1,2,4-triazol-3-one monohydrochloride (39.4%); mp. 209.8°C (interm. 1).
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b) A m xture of benzenesul fonyl chloride (0. 044 g) and internediate 1(0.1 ,
g) in CHerr]Cd[err] (10 m) and N, N-diethylethanamne (1
M) was stirred at roomtenperature overnight. The m xture

was purified by HPLC over silica gel (eLygnt: CH err]Cd[err] 100 to
CH err]C[err]/CH err]OH 90/ 10 over a 20 mnutes period and 120m /mn.).
The desi r edbj rAamiixtare of benzenesulfonyl chlogide (OMgEaxﬁinmmmg)dn yi el di ng

gl) jil FtSI Fg 2?%11€l§or 3%2&){‘?‘3@%& (%ﬁ”o%xﬁgg:ﬁwmgi)zol 4-

IAn a siml aCHiE!IWQIéh@HQD/m emrafm mm{:eg périod and 120mi/min.). The desiredfractiéh RO
A 5 4. es 6ollnsfed, apd evaporaiol, yielafng & Bilugjon of 0.119 g (85%) in DYISO (10.5 m)

4- br onophenyf (£)-1-[5-[2-[1-(4-chlorobenzuyl)propyl]-2, 3-d1hydro-3&xo—4H-l,2,4trtuzb -2y |

N rm%nqmyl]-@-(phcnylmén&ﬁﬁb&%ﬁéwﬁ@’ 1gm no)phenyl B

4- chl orophehyammﬂarmannerwerepmpamd 9 4-f | uor ophenyl

N 10 phenyl o _ CH .

11 4- et byl phenyl ' - o 12

4- et hoxyphegyl??/ N\ A=\ d-L é:H 13 4- br onophenyl
CH RO—S—N 14N =ik r oy C-@—Cl CH o
15 4- (mmylwony no)esmnyll ~ cH 16 net h)'-
CH 10 4-chl. or'phcgil}T‘CHs S - CH |

18 4 gh.en\ll CHl ) ) _ .

N, N- di et hyllebhmmﬁe (1 m) and benzenesuIA | chloride (excess; 0.06 g)

~wer e added 4 lﬂlitlo solutron of '1\? r medi ate 1 (0.1 ¢9g) in

N, N- di et hy2f or maf d@lﬁ;" The mi xture . -was stirred for 6
hours at r Bmtem)@mmngphﬁym-l(c:l—l[err])[éir]][err]BH IMin
tetrahydrofiyran (1.5 mM) vve%added and t he rea.ction m xture

was stirre sovern g—E Woo%tenperature

nitrophenyl
6 4-(methylcarbony1anuno)phenyl
7 methyl
8 4-chlorophenyl
9 4-fluorophenyl
10 phenyl

11 4-methylphenyl

12 |4-methoxyphenyl

13 4-bromophenyl

14 4-nitrophenyl

15 4-(methylcarbonylamino)phenyl
16 methyl

17 4-chlorophenyl

18 - | 4-fluorophenyl

aeaagagagzzz?z

N N-diethylethanamine (1 ml) and benzenesulfonyl chloride (excess; 0.06 g) were added
15  toa solution of intermediate 1 (0.1 g) in N,N-dlmethylfonnaxmde (2 ml). 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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drops of water were added and sti rri ng was contl nued for 2 hours.

CH[ err]Cl[err] was added until a total volume of 20 m was reached.
The m xture was centrifuged and filtered. MgS err] (spatula tip) was
added and the ni xture was separated by high-11- performance |iquid :

h t h | I )
G orr] O [orr s SHRLpS Guivere Aol iming ek ompnsed ot 2 Bt G Cloos
period (125 m/ addcﬁmﬂamwlmlnﬁ@bfﬂomwmgmmmfawﬂdm nut e

d (125 m/ ted '
= S e

; 0- 3- 0x0-

4H-1, 2, 4- trlﬁzobﬂi@d/m?,eﬂwwmmdﬂmmhﬁﬂlm Jfovelyd 2 mifGie PeHoE (125 lnin),

0 B cul 3. g0 B Y ShaBh Rt i 5 (125 im0 o

21 4- met hoi’bppm;ﬂacﬂonswereoollecwdandlthexolwnm;sevaporateﬂzyleldmg0054gof
4- br onophenyl @- *R*)-l- 5-[2_[1{?]4_‘:}]‘0% }ﬁl @ﬂl_ﬂ*@% X0~
N R, R ca on z!m n Jl}i P)
25 ( , me% hyl 4H- ,2,4-tnazol—4-yl 1peramlggcomp 19). ?YA
4chl or ophemyg Inammﬂarmannerwerd‘inepdrﬁ R*) 4-f | uor ophenyl
N (R, R)- . 28 phenyl CH (R,R*)
29 4- et hyl phenyl R*) 30
- 4- met hoxyphenyl ,(,’ ( R*) OH 4- br onophenyl
CH (R*,R) R6—32-N H@,&. Ty, .@, el CH (R, R) 33
met hyl . (L 'R* i 4-chl or ophenyl
CH (R RY) 4-11 uorophenyl 2—CHs CH (R,R*) 15
- Phar macol ogi cal The anti_Helicobacter activity of the subject
. conmpounds was . eae;rnedpjy the followng in A wlbﬁﬁ,&mgmpr pcedure.
" Exanple 3: ActifNLATY O] ,Lesl .conpounds versus el 1 crer The activity
of test conpou aga ﬁ'ﬂ"%”@ Bhact er pyl ori -ﬁas &’F’&*}n ned pgainst a
: : 21 4-methoxyphenyl N |[(R*R¥*) -
{22 4~bromophenyl ' N [ (R*R¥)

123 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*) -

20 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*)

15  Phamacological 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



WD 96/ 01818
PCT/ EP9

5/ 0261 ' e o 12-
st andar&'%%ﬁ?ojlg'ls 5 H pylori strains obtained fromclini c ACTRRPEP6N

M ni mal inhibitory concentrations (MCs) were determ ned by
measuring the activity of H pylon urease after treatnment of grow ng
cultures of the bacteria with the antim crobi al agents. 5 The test
conpounds were dissolved in DVMSO ata comentration of 10[err]M A dilution
to 10[err]Min DVBO was al so prepared 10 [err]l volunmes of these

sol uti ons wetandasd setiof §d. mlon Smsqunﬁdeﬂ'mcmcﬂm Minimal inhibitory

([err]Steriphtpe BBV by BRI the Activity 8EH. Bylori urease

controls in eacﬁ Repkl - Di sh Anpi ci |
((+) - 6- ( 2- apfteriroatment 4f, %M”q&ﬁ’ }he%actenam&ntheanunucrohalagents
3, 3-di net hyl - 7- oxo- 4- t hi a- 1- azabi cycl o[ 3. 2. 0] hept ane- 2- car boxylic acid

tri hydr & e) The test conspownds wesedtissolved {r’lDMSOnatl a conoeritration bf 10r3ME zA Wilbtiani tbanol )

compounds. wed o EIOVSCEREFalo propared T i of ekt sfgfity ertqqf’é'%s erT?]e?e

10[ err] andtheoyellsiof Bepli-Rishes ﬁ@ﬁmn)ne%ll%mminspwerﬂq@ m

The five i S@brﬁi&ﬁn%facﬁ'kgﬂii i (C):% bleOd
atmospher & Sammyaéwﬁ%ﬁwéﬁwﬁmm%@g&“ﬁﬁwﬁ pensi ons
of f Hel |mogam¢memmdm1e° (aﬁmethyleﬁhmu-lH-nmdawmethaM)aWad includddais refaence
Fresniy. propunegite B iR icn ol TR} SqpGuR e lody il nal conpenpliy,
to the wel | ef ¥, 10, lofﬁwdlégﬁwblﬁmplmmman funtil wsedt conpounds t
10[err] andrﬂ@heé fsbi¥tes DR 1. PPISFY WerihaiaRined By subilidor 99% blédddgar &verps 1 |

vol unes of eri 31% uspensi on:were :go etted on t he agar ] surface.

The pl ates ¥Sn UPNM&P contaiping 5%
m cr oaarSOpho*ygen, 10% cogmwm@ascsusbaémwmlifabmwyldrafwm&amhﬂg of

oo o S S Bt s o ol el 05 1 o

to this speﬁ3@9 After the 48 hours of incubation, 1 m volunmes of urease

?ﬁcubg{ g([jh IW % g htc?ud??a‘c“& r h'ﬂ% o‘?lﬂﬁt ul cf rom
each wel | iﬂéﬁsﬁﬁﬂ%ﬂw& Gs't‘ﬁ’g‘ &% (}beg 0@\4 ﬁ&é‘@@ﬁ%%ﬁh | ution
pl at es.20A mn@awebaumenaemmleﬂmofmmlmpmﬁmm ot agar  as

i o “urige. e s e bR W%iﬁéféﬁvﬁ%gﬁénﬁfaﬁ%ﬁé@a”ﬁﬁs that.

showed act i amoyplme dascribed dovef To Mmmdmmﬁﬂmlamm mmm eny et est ed

with furthe 511%&0
br oader spe%nrum opﬁbact eﬂag rﬁ %m’tar w anlsrrs %Pﬁa
the M C val m%mmmggwa&(mdﬁh |V9mq;orww |
Corrpolsms' O NbrothaWde gén to%aeh mmﬂad@mb }mwmumme@t these
exanpl es relates to oun ; a L. maceu
acceptableégfitz aﬁd.@m%ﬁ%ﬁ‘&d@&%@mﬁ '@f’“ p%ai rcfkfrw?sf rm
t her eof . 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

30  of the two concentrations tested were retested with further dilutions included to establish
ﬂxeMCandwnhabroaderspecuumofbacmalspemesastargetorgamsms Thus far,
the MIC value for compound 25 was foundtobeequalorbelow lOpM.

35  “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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Exanpl e 4: ORAL DROPS 500 C?ans of the A L was dissolved in 0.5 1 of
2- hydr oxypropanoic acid and 1.5 1 of t he pol yet hyl ene gl ycol at
60-80[err]C. After cooling to 30-40[err]C there were added 35 1 of

pol yet hyl ene glycol and the m xture was stit¥3ed well. Then a solution of
1750 grans of GE -,'n in 2.51 of purified water was added.

Upon stirring weeé fo o cocoa flavor and pol yethyl ene
glycol g.s. to 5OQGram$obﬁ1e901 Iwasmssohveﬂng)ihobz-hyderopanmcaadhndilﬁdof

Com i g 1 W%ﬁ%@%ﬁﬁ%ﬁ%@%&éﬁe otk W38 1! ©
sodi um | auryl siplyethylens glygeland the mixtwre ves siediwell se;olunonoflvmmant
col | oi dal 5'5'¢96H1€in%éiﬂnnﬁ‘ﬂslo? W eq”é‘ﬁ 24deP2.8U DY

stirred together. T n xt re vvas sub fil].ed |nt 1000
sui tabl e gﬁ’é@rﬂa Y’-‘ﬂhyg‘ 959y

active ingr edl emlunoncmmgﬂdmmgmi&mémmm of
tabl et core: . xture of 100 grams of the A L, 570 granms | actose and
200 grans starcﬁowas mxed well and thereafter humdified with a
solution of 5 gfqhE b agyl sulfate and 10 grans

pol yvi nyl pyrrol i-qqQ I _of water. The wet powder m xture was sieved,

Bried and sl%ve&ﬁOfQ\?d\bﬁms@ﬂ 5 LAY SRR, A0SR BREChs 36 EREnS Jactages
hydro- 20  genoiSagtame gellgidd] silicbh divide, SRINED grafiyamaghesiam/sisardte weft vigbrouslfd

of The-active | NFEHoRiBE: ﬂgmﬂ%@@a%@“a s faﬁé&%ma' Bl ﬁ?osmé
in 75 m of denhaldcmdegtlmrcapmﬂesvmpréd@eadn20mgof$hﬂ@mmgtdthﬁlt.grams of

ethyl cellulose in 150 Ml of CHerr]Clerr]. Thenthere were-added75 ml 25
of CH err] d [ er EX3EPS O LM ‘J’ 2ERD baBLERAt riol . 10 Grans of pol yet hyl ene

gl ycol was m)ltmm% olved in 75 m of CH[err]O[err] The

| atter solution,was_ a ot efor dthei ere were added 2.5
granms of mgnesﬁmé’g 9@1 of ‘Sﬁaﬁrz& M&b&ﬁﬁw& d
30 m of concenmﬂmndthuﬂaﬁurhmnﬂ@dmmmmswmhesodamdodecylsulfateand10
honbgenat ed. Th [1€ |n :
a coating 30 %Wﬁﬁ%ﬁmﬁﬂﬁﬁﬁwm@é

was di ssol ved i firied and sieved again. 30Q,Cmms mi QMDMMI%M&W&Q—n
25 m pol yejgy! g&ﬁﬂ%@%bﬂ%w&eaﬁeamﬁ%ﬁ%@w%nwb&ﬁ@s&a

20,209,973 it ghin 0 b S ot ot e o
nmoul ds at a tengeaatidgur e of 37-38C to form 100 supposi tories each
containing 30 rTIi{)ra?soﬁxftiortnP)Fl(f‘gllMsmethylt:ellulost:in75mlofdenatm'atedethzmolwasaddeda |
: solution of 5 grams of ethyl cellulose in 150 ml of CH2Cl. Then there were added 75 ml
25 of CH2Clz and 2.5 ml 1,2,3-propanetnol 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
30 apparatus.

Example 7 ;: SUPPOSTTORIES .
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

35  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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- 14- wo 9601818 A conpound having the formla [ er r lpcmpos2619
pharmaceutically acceptable addition salt or a stereochem cally isoneric n
form t her eof , wherein Yis CHor N 10 R[err] Rlerr] and Rl err]
each mdependently are hydrogen or (err and R5 each

I ndependently are hydrogen, halo, ([err] aI kyI %t‘ mg mdroxy
trifluoronmethyl, trifluoronethyloxy or al4 | uorp l l ““(ﬁlmu err] is

d err]al kyl 1E:g%%phenyl optionally substitut ed th hal 6

Cerr]al kyl nyl am no, - ( err]al kyl oxy, C[err]al kyI or nitro 15 Z
Is C=0 or CHOH; and Is a radical of formula [err] 20 2.
A conpound fccOEsH Gin? Mﬁﬁrei n R[err] R[err] and Rlerr] are
hydr ogen; Is Clerr]al kyl; R err] is halo; and Yis

N. 25 3. A corrpound accord| ng to cI(au m 2 wherein "Rerr] is

et hyl ;
(I)

a pharmaceutically acceptable addmon saltora swreochemlcally isomeric form thereof,
wherein

- YisCHorN; ' o " ' s
10 Rl,R2andR3each 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

C14alkyloxy, Cj.4alkyl or nitro;
15 Zis C=0or CHOH; and

——@- isa radlcal of formula

N - NN

780\ (a4), 7\ @>5), ¢ N (a-6), or
—~ ) ¢ -CNF —Q__)—
_<N-\ @7).

=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
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agradi cal of formula (a-1) or (a-2). 4. A corrpound according to
cllaim 1 wherein said conpound is

i byt o S ok, 5, gProgyy mroyrer v TPgen! 1 -2, 3 |lIIlIIHIIIlIIIIIIIIIIIIIIIII

triazol-4-yl]-2-pyridiayl]-4- (nethylsulfonyl)plpera2|ne "a pharnaceu |caIIy
accept abl e ‘ 0N Ralrhdiedl of fermle @) oF (). y isoneric form

t her eof . 5. A NRa#gfraceutical conposition conprising a therapeutically
effective anount of a conpound as clainmed in any of clains 1 to 4
and a pharnmaceutic II A process of
preparing a phar4rra &8 &@%&ég{a‘%n as é‘Fal rr%%f“?on“ C|1€I m 5,

charact er i zed in thﬁ-[b[hkﬁchmhpnﬂbhyﬁr@m drer 3coneptimleRdrs

claimed in 4% ’ lpg'hﬂiﬁ s%]fbﬁ&’ a&lili&alﬁracoeptable "
phar maceut i caI |y accep 1 ar r?ﬂ#ﬁ@liyﬂ undas cl aimed i'n any
of claims 1 to4 fciddition @F&Bgutlc corrblnatlon
conprising a conpound as clalned I n any of clalns

phar maceut i cal | 5. m@mmbmcﬂmmmmmmﬂlﬂémpemcdlmmmwfa C

I[ gt”r ]bI t or25 20Wher e‘f"g“@“?%%?‘ﬁ" er rf er r %chl%%bh\( Z

and Qr e ascamigri nedin claimi, character| zed by
reacting an |nterrred|ate of formul a (II) with a reagent of forrrula (III) I n

a reaction- 6. | APrdceSsuf pesplaring @ pharmatdurically dokfposition asiclgined in claiin 6,
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.
15

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.

20 :

9. A process for preparing a compound of formula

0 JLN L
5_. - —C—
R s N —.— c z \ \Rs o

o5  Wherein RL, R2,R3, R4, RS, RS, 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;

. _ 0]
2 4
/—\ )L Y e ] o

30 : a
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-16- WO 96i9888- al kyl at i ng formul a (V)PCIVERS/A2612agent of
formula (VI) in an SﬂlmHm,mpHmﬂH in the presence of a suitable¢
base; * and further if desired,

converting the corrpounds of formula (I) into each other foll ow ng
art-known functional group transformati gg_ procedures; converting the

conmpounds of formula (1) into an d addition salt form by treatnment
with a phargpg WFWM ormul a(\/ﬁﬁitﬁi r&?elﬁ aPgyerting
the salt form?&? k ree base t r eat rent h al kal i m and/ or

preparing s%mm c??fr’n’é“
. Rz ' R4
. 1 i
halo-—C-Z' . b
N ' 1‘{3 _<\_—J’\\R5
R“‘S‘N —.—N)LN—H ' — 0

(VD

W)

and further if desired, converting the compounds of formula (I) into each other following
art-known functional group transformation procedmes, converting the compoundsof ‘
formula () into an acid addition salt form by treatment with a phmnaceuucally acceptable

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

10  and/or preparing stereochemically isomeric forms thereof. . -



