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i njention is concerned with substituted azol one derivatives which are
potent 5 anti-Helicobacter agents. US-4,791,1 11 discl oses azol ones
having a structure simlar to that of the pr'éSent conpounds and which are

i nternedi ates in the ANTEFHELICOBACTER UREA-M {HEQUREADERIVATIVES OF AZOLONES

1- pi per azi nyl ) phenoxynet hyl ] - 1, 3- di oxol an-2-yl ] met hyl ] - 1H i m dazol es and 10
-1H1 ,2,4-triazol es. | TmUYS493+444—~are—described——substituted—=azol one
deri vat I ves havi ng 5-1ipoxygenase inhibiting activity. The present
conpounds are diThe¢ pregentdnventionisconcepnadyyith sudstituied azalonederivatielsivditinare potent

activity. 15 |g.¢ Renesdier gn of Helicobacter, dual therapies conprising
t he separate adrannn?getlr atlgng%dfn two antibiotic drugs have not been

satisfactory becau or nore of the foll ow ng.reasons; a | ow |

eradi cation rat Uas iﬁﬂﬂgﬂ Bhgls%lpifé azelppeshaving 2 Weﬁbﬁ'ﬂﬁ"cmﬁa‘t‘)@g}%ﬁé by
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anti biotics and,a.bi snut.h,conpoun e. be effectiv ut are
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very 20
effects. ThH) preh‘é-rit.Zémmnhu:ls show the avantage that they nmay be used in a
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[err] the phar numwgmvsxyaabe pteamtéoaap@daam dlstmsu@b@dgrbe@ﬁemmethw useful

st ereochem cal | Ynd-3fNBIbabref MRyt hereof , wherein 30 X is Oor S Y is CH
or N Rlerr], Rerr] and R err] each independently are hydrogen or

Cerr]alkyl.. Rerr]l and er ndent | areh dro alq, .
Cerr]al kyl 19 g‘? of %ffﬁ"%% M?’r TR sF?%‘P&H@PP%H‘HQ?
or difluoronet h;af twoyantibiotic ci{xgsrha}'e net lepesatismtoyy becﬂlserof]oae kymombfthe t ut ed
with aryl cycl Ohfﬁiﬂm g Q?{)é‘
optionally substi e%ﬁ%?[ﬁ one or tvvo sutﬁ’st | tuents sel ectsmg Jr)1!|”ﬁm1to and
- resistance by Helicobacter. Triple therapies comprising the administration of two -
antibiotics and a bismuth compound have been shown ts 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. :
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The present invention is concemed with compounds having the formula
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the pharmaceuﬁcally acceptable acid addition salts and the stereochemically isomeric
forms thereof, wherein :

30 XisOorsS;

Yis CHorN;
R1, R2 and R3 each mdependemly are hydrogen or C1_4alkyl
R4 and RS each independently are hydrogen, halo, C;4alkyl, C;4alkyloxy, hydroxy,
trifluoromethyl, trifluoromethyloxy or difluoromethyloxy;
35 RSis Cyqalkyl; Cy4alkyl substituted with arylcyclohexyl; aryl or arylcarbonyl; wherein
aryl is phenyl optionally substituted with one or two substituents selected from halo and
- Cyr4alkyl; '



Cerr]al kyl; WD 96/ 01820 -

PCT/ EPOSWO268918202- 7 js C=0 or CHOH, and [err] is a r REGFERISO3$17f or nul a
[err] [err] [err] As used.in the foregoing definitions halo defines fluoro,,
chloro, bromo and iodo; C[err]alkyl defijnes straight and branched chain -
saturat ed hydrocarbon radicals having from1l to 4 carbon atons such as, for
exanmpl e, m&in@=0 et GHIOH; grdpy| , 1-nethyl ethyl, butyl, 1-nethylpropyl, -

2- et hyl propyl _and 1, 1-di net hyI ethyl. Cerr] al kyl def i nes 10 derr] al kyl

radicals as d d f}gg%@h@f&m and the hi gher honol ogs thereof having
from5 to 6 ¢ atons such as, for exanple, pentyl and hexyl. The term

phar maceuti cal I'y accept abl e . addi t{;on salt as ‘used ei nbefore defines-the
non- toxic, theya uticakal_ acl@(yl(o%salt

of fornula(l";—’?' fornt Thé-opnpgund forr

properties may De—€onverted into correspondi ng

whigh t he conpounds
La (1) having basic
erapeutically active,

non-t oxi c aC|d d|t|on salt -for treatlngthqqinee base formwi th a
sui t abl e anoun \ n apMprl i/ ac ol @-Gwi | ofead), gor ocedur es.
Appropriate - aC| nprise, for Ie, I nor gam ds such as hydrohalic
acids, e.qg. hyd ychl ori c or hydrobrom’c acid; sulfuric; nitric; phosphoric

and the i ke 20 aci ds; or organic acids such as, for exanple, acetic,
propanoi c, hydrQd¥yacetic, lactic, pyruvic, oxalic, mal oni ¢, succinic,

mal ei c, funanLc<Lé ie, t@®Ptaric, citric, methane- sul fonic,

et hanesul foni c gzenesul foni c, p-toluenesul fonic, eyclamc, salicylic,

p-am nasal icylic, panobic and the |ike acids The term addition salt as used

e el s Asfset séﬂ‘*ﬁg‘g@éﬁﬁé%é&%r e “‘?‘E’{@*‘G@”ﬁﬁ dﬂ?‘ K0 for |
exanpl e hy Gneeliyl defined sieaightand e ﬁ bavieg| | y |
i soneric f goHP] 854 baB6n RRMAIsBORAS m eiaﬁupreeﬁ:eﬂm edt;flf;ﬂaﬁﬁt 1-methylethyl,

" butyl, 1-methylpropyl, 2-methylpropyl and 1,1-dimethylethyl. - C}.alkyl defines
10  Cj-4alky! radicals as defined hereinbefore and the highér homologs thereof havmg from

5 to 6 carbon atoms such as, for example, pentyl and hexyl

. The term pharmaceuucally acceptable addmon salt as used herembefore deﬁnes the non-
toxic, therapeutically active addition salt forms which the compounds of formula (I) may
15 form. The compounds of formula (I) having basic properties may be converted into the
corresponding therapeutically active, non-toxic acid addition salt forms by treating the
free base form with a suitable amount of an appropriate acid following conventional
procedures. Appropriate acids comprise, for example, inorganic acids such as hydrohalic
acids, e.g. hydrochloric or hydrobromic acid; sulfuric ; mtnc ;:phoéphdﬁc and the like
20  acids; or organic acids such as, for examplé, acetic, piopanoic, hydroxyacetic, lactic,
pyruvic, oxalic, malonic, succinic, maleic, fumaric, malic, tartaric, citric, thethane-
 sulfonic, ethanesulfonic, benzenesulfonic, p-toluenesulfonic, cyclamic, salicylic,
p-aminosalicylic, pamoic and the like acids. The term addi'_tioﬂ' salt as used hereinabove
also comprises the solvates which the compounds of formula (T) as well as the salts -
25  thereof, are able to form. Such solvates are for example hydrates, alcoholates and the
like. ' ' B ' - '

The term stereochemically isomeric forms as used hercinbefore defines the different
isomeric as well as conformational forms which the compounds of formula (I) may
30 - possess. Unless otherwise mentioned or indicated, the chemical designation of
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i soneric as well as conformational forms V\:hl ch the compounds of formula (1)
may 30 pos‘§Q§§’°lWI ess otherw se nentioned or indicated, t CHERIS(026)7
designation of =~ WD 96/01820

PCT/ EP95/ 02617 -3- conpounds denotes the nixture of all possible
stereochem cally and conformat ionally isonerjc fornms, said mxtures
containing all diastereoners, enantioners and/ or conf ornmers of the basic
mol ecul ar st r ucdonipdundy deneteeﬂteemhmm ofadll possible sreréochdmically @kl cohformatigmalinds
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st ereocheni cal ﬁ%ﬁﬁﬁhh@é&fm #2(15!both irk Bire Tf&‘ih GOARMBASre WA d38h bitfer &8 intSided

centers, the re atlve stereomﬁcrl pt oralp and S* .are used I n accordance
with the Chéni daibesmbracad within the scopenfthe prasertipentiote Name Sel ection Manual

(CA), t1982 Edi tThy htbsdlﬂie co?ﬁgmatﬁn&![ﬁbﬁih cﬁﬁﬂceﬁ?r ﬁhybeﬁmmad ftﬂ(b? t@éh stéx’e@;hﬂﬁmﬁ nt
S invention may exis | aut oneni orne. and, a C utoneric
forms are mterffféﬁ‘ff Bga‘}%% é%"%ﬂ“?&ﬂ“ﬁ@ﬁ% ‘&%ec :ﬁ&%ﬁg
i nvention. 15 smddeseiptgsaﬂpnds*lamt\scémamgxdamcpuﬂnﬁsGhemmahAbmactsrrplesmds
of formul a (I) maﬁﬁal of
i nterestinggc ungigpgﬂgq“&%)g@gtgen%gﬁnds 0 f(glrb‘z"u 2 %Agﬁgiﬁr?’ag*?%)
is a radica of formula (a-=1) or (a-2).,20 Athird roup of mterestmgli

S

conpounds are tH<ompg mﬁdsemscwpmﬂanmym if{erent t3utymgriei foams apd

hydrogen. A foustinatifomipicFormsir@ intiided t tedntladsadsitih thel BeSCofaRepresendls of -
formula (1) wherein 25 Rlerr] is (Jerr]lalkyl and R err] is hydrogen. A
fifth group of PHi™PBsting conpounds are those conpounds of formula (I)

wherein R err] is (err]al kyl, phenyl, hal ophenyl or dihal ophenyl carbonyl.

30 Prefedfed A finpgroupsof ameresﬁxmmponqmmmosé cdmpomntsiof foymula b evherein R4
is halo and R is hydrogen.

A second group of interesting compounds are those compounds of formula @ wherem
isa radlcal of formula (a-1) or (a-2).

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

20

A fourth group of interesting compounds are those compounds of formula (I) wherein
25 R2is Cj4alkyl and R3 is hydrogen.

A fifth group of interesting compounds are those compounds of formula (I) wherein R6
is Cy_4alkyl, phenyl, halophenyl or dihalophenylcarbonyl.

30 Pfeferred compounds are those compounds of formula (I) wherein
R1, R3 and R3 are hydrogen; R2 is C;_salkyl; R4 is halo; and Y is N.

Morz preferred compounds are those compounds of formula () wherein R1, R3and R5
are hydrogen; R2 is ethyl; R4 is halo; Y is N; R6 is C;_4alkyl, phenyl, halopheny] or

dihalophenylcarbonyl; and is a radical of formula (a-1) or (a-2).
35

‘The most preferred compbunds are
4-[5-[2-[1-(4-chlorobenzoyl)propyl]-2,3-dihydro-3-oxo0-4H-1,2,4-triazol-4-yl]-2-



Rerr], RLWrrL' and Rlerr] are hydrogen; Rerr] is CJerrjalkyl; Rerr] is

hal o; and %3 More preferred conpounds are those conpoBREEPSFO26H} nul a. -
(1) wherein Rerr], Rerr] and R err] are hydrogen; R err] is ethyl; Rerr]
is halo; Yis N, R[err] is C(Jerr]al kyl, p‘PenyI, hal ophenyl or

~di hal ophenyl carbonyl ; and [err] Is a radical-of formula (a-1) or (a-2).°
35 The nost pyridinyi]-¥phemyl{iopipetaziacoarboxamide hemihydrate;
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i soneric fofornstthereefsf . 15  Anal ogous procedures for the preparation of
conpounds such as the present conpounds of formula (1) have been described (

| n US- 41991 Ahafbloddhobfos T fepatalion 8F borfibbud sﬁch%sﬁgf@g&ﬁaﬁgoro oqt mul a
n b d for
(1) o an PLEEpamae bost drccbpd imUS HISh BamU S 493] 4dn & 20

reaction-inert solvent, e.g. dichloronmethane, optionally in the presence of
a base, such maﬂa:atﬂembmpmmlofdmmﬂa (Mhcaml Beprépaced B the a8AHEP BPdrParRine

hydrogen capaonahfire & fBrmg Waﬂ &9&:&&5&%&8&&8&% ?formula (1), in a
20 reaction-inert solvent, e.g. dichloromethane, optionally in the presence of a base, such as
an alkali metal or earth alkaline metal carbonate or hydrogen carbonate, e.g. sodium or
potassium carbonate.

=

RS N—C—X

HN 0 N—C-—-Z L= — )
Oge <\3 __ .

(n) ..

25 : : . ,
Alternatively, the compounds of formula (I) can be prepared by N—alkylatmg an
intermediate of formula (V) w1th a reagent of formula (VI) in an appropnate solvent and

in the presence of a suxtable base."
halo—C—Z—<\::\Rs

| R‘-NH-C—N —._ o
)—Y . o = 0
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[err] 25 Alternatlvely, t he corrpounds of - forrrula (I') can be prepare
N-al’kyl ati ng WOY6(01828, hedi ate of formul a (V) with a reagent of P F@Fmﬁ’ %VI)
in an appropriate solvent and in the presence of a suitable base. [err]

VO 96/ 01820 PCT/ EP95/ 02617

-5- The conpounds of formula (1) can also be'5°convert:-..ed I nto each ot her
follow ng art-known procedures of functional group transformation.-

5 For
exanpl e, the COﬂ?@H&HﬁoxﬁﬁsBpfo%lh? &P‘M&§%‘é \%ﬂ’é&ﬂ{t SOt T &ﬁ%known

converted into the oun S ere|n represen
following art- kHB"ﬁ)ﬁ‘i dimnctiegal EfB‘FP Bansfemation,aj d r educt i on can
conveniently be conducted by reaction with a netal hydride or conplex netal

hytdrl de1 e. ?Sh lsEdnexmimr Mnmmdmfdomwﬂammﬁﬂzdprckhﬁeféhﬁm&v&&dl n
wat er met hy iu

nmet hanol , et hano g&%%ba%b&ﬁ%yf&ﬁﬁlwm%%ﬁi%%% Iaiéﬁf ﬁ@n]I%lPWF‘n a
m xture of suchreduetions: For ﬂﬂﬂ@lma&lg mWnom@ancpommmlym ‘conducted bycreattion edthby
reaction with tﬁhﬁ{d_]h H}ﬁfr@ﬁndes
tris(1-methylpr ydroborate 0 trls OF'Spo‘f‘asswm
hydroborate in qu\'/@)ﬁ é?f"a%llv’é‘ﬁ?‘y{ h‘f"&ﬂ"F algpholig medium,

N, N- di met hylcf ordsrgmxdﬁandﬂ eiaéﬂoy, or[ati iehet, Seogmmﬁmfmofmtmﬁ@rmwmﬁx@fe of
formula (1) can &g ﬁg’gﬁ\{sat ed fromthe m xture by conventional separation.
met hods. In parsf d the enantioners may be separated by col um

chr omat ogr aphy Aktmgp\al)c lsudacbdusum m@nqhhmld:ysnadmoamm teisg ltmethylefhﬁxy)-

d t d I
(g:]: \r/ZI Icé? o é%? cg{’% ar c ?x&%ﬁﬁ@%ﬁ@ﬁé @eﬁ’g I8$t§¥eg0| ng
and in the foI | RFGP @qﬁwl@wwwmma@mmnsmegswmmfummat ed

fromthe rqgctlpw.mmmlddf necesarry, further purlfled according to
nmet hodol ogi es 25 generally known in the art. _

Finally, pure isomeric forms of the compounds_of formula () can be separated from the
‘mixture by conventional separation methods. In particixlar, the enantiomers may be ~
separated by column chromatography using a chiral stationary phase such as a suitably

20  derivatized cellulose, for example, tri(dimethylcarbamoyl)cellulose (Chiralcel OD®) and
similar chiral stationary phases. .

In all foregoing and in the following preparations, the reaction products may be isolated
from the reaction mixture and, if necesarry, further purified according to methodologies
25  generally known in the art. |

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

Ci 4alkyl-—o—c—N —.— N-C—Z~<\:\ s
R
.
HN N N-C—-Z-C

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

30



The intermediates of formula (111) may be prepared by the reaction of a
conpound YO8 a (1) with an acid, e.g. hydrobronic achd/ERRIRHE | i ke."
[err] 30 The internediates of fornula (V) may be prepared follow ng the
procedures as descri bed WO 96/ 01820 -

PCT/ EP95/ 02617 -6- herei nabove for the p‘p'epar ation of the conpounds of

fornula (1) héxéﬁﬁb&\mfof the preparhitioh of theicompoinds f fdrinula (ThEomabPdisrsiediafes
formula (1) % P @Enaceutmal |y acceptabl e addition salts and the 5
st ereochem 95 qrgx & ric forms thereof display usef ul phar macol ogi cal

- activity against Helicobacter species; e.g, Helicobacterpylori,
Hel i cobact eTheroempounds of formulst{Bcthe phmagemallx anseptable additiop saltsiapd ither

Hel i cobagrt egpxbeHemic xgd:ﬁaic%hﬂsmaaeﬁf&eﬁm asefiull phimtaeBlogit mwvw%ﬁgadl ng
that the suyf ct, co ounds Z@\ZVJI?GE hlIOC{f act|V|t row h
of Hel | cobableroPaen ey Iose & Mol catacier Briod kpksobgorr ewilos dTatobasser diba. The
bact eri ci dakndthé dike, mparﬁehlar:ﬁblmwaﬂempiordet erm ned wi t h suspen5| on cul tures
by neans of a procedure described in Antinmcrob. Agents Chenother., 1991,

vol . 35, pp Kﬂ:r}ran ln%sl rrpounds
relates to ?ﬁﬁ?raﬁg |°§ﬁt§%ttql§%?gl ‘agal néﬁeﬂgbﬂl coB ;Bé@ﬁﬁ?&q(ﬁ‘?
conmpounkds oinhj ygam ergsmid of Helieahacienas well ps basteyicidal acivity agai nst
any 0}‘ }3 hetiga!u:#sﬁmsmcnlmebba&amt wemmwaz@bmer@we&hﬂt }:&;h coli,

npyl obact er fetus obac 10 .S aphyl ococcus
aur eus and %E%Pq"&\‘ll‘ﬂmgg meapg,g ?& &%@H@ngﬁ’h 8ferr] M 20
An i rrportanChaﬁsthbrp1991heob|36$pp1t86998ﬂ20unds is their sustained activity
against H. pylori at pH below the neutral pH Activity at a | ow pH in vitraq

o oo Re Bkt IR Ge00l ARSI AR O

conmpounds atgainsbHelienhasigr-t Ehmommmdbp%fomelnﬁam fmmddn: shpw ho mhutnm i ng

war m bl oodeg:ioRy Bpdifist aRybf the EIRWikg SHERRY S CampiibBaciaIefunt Catiphlobalarisy,
Campylobacter fetus, Campylobacter sputorum, Vibrio spp., Staphylococcus aureus and
Escherichia coli, tested at concentrations up to 105 M. .

20

" Animportant asset of the present compounds is their _sﬁéiainqd:ac:ﬁiri;y: 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.

25 Consequently, the subJect compounds are considered to be valuable therapeuucal drugs
for treating warm-blooded animals, particularly humans, suffenng from Helicobacter
related diseases or afflictions. Examples of said diseases or afflictions are gastritis,
stomach ulcers, duodenal ulcers and gastric cancer.

30 Inview of their useful anti-Helicobacter properties, the subject compounds may be
" formulated into various ph_amiaceutical fonns for administration purposes. To prepare
the pharmaceutical compositions of this invention, an effective amount of the particular
compound, in base or addition salt form, as the active ingredient is combined in intimate
admixture with a pharmaceutically acceptable carrier, which.may take a wide variety of |
35  forms depending on the form of preparation desired for administration. These
pharmaceutical composmons are desirably in unitary dosage form suitable, preferably,
for administration orally, rectally, or by parenteral injection. For example, in preparing
the compositions in oral dosage form, any of the usual pharmaceutical media may be
- employed, such as, for example, water, glycols, oils, alcohols and the like in the case of



rel ated di seases or afflictions. Exarrpl es of sal d d| seases Ofp 1,ONS
are gastriti"% %0182 ch ul cers, duodenal wul cers and gastric car@@s@%dl? I
~view of their useful anti-Heli cobacter properties, the subject -conpounds
rray be fornul ated into various phar rraceutlcal—,_forms for adm nistration

pur poses. To pr re H;P E‘T‘%r maceutlcal conpositions, of this invention, an
- effective am)unt fliquicprebarations| sych mmwnsﬂms@lmsaa@mmu@n emsalidf or m

Dhar maceut | oal | yome: “?“afim's"”s ol upas PEmIe ”’éﬁ"va fing agents and
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suitable, prefe era
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any of the usualC*¥RBlEnRaYbe Preparediny W@@mwsabmlwn,glmse

exanpl e, water, salunambﬁan@xdxﬁ:of%msvmh @d&geidlﬁhdn' 1 af
PCT/ EP95/ 02617 WD 96/,01820 s Iifjectdb ﬂ‘gﬁﬁﬁﬁfw ay alsobe

- | ti
suspensi ons, sy PIPEEddn "é\“?hs %Ora q@ W’gtrﬁ%? 1 s Sﬁgé?@%@ﬁh!@maybe

starches, sugar smployedi n, | ubricants, bi nders di sintegrating agents and
the |ike inl@he case of povvders pi | I S, capsul es and tablets. For

par ent er al Conpménltﬁé'ﬁharﬁﬁ&‘e ﬁrdﬁﬁftpoghbﬁ 2% SRE fom mrdgrﬁgoﬁg%héﬁ %Eal q

at least in |arge part I ngre

sol ubility, may compoynds of E‘H’“‘lhﬁna\b'hlﬁb ﬂ@pbmlw selubility way b&&:mlulatedrm;a sols
prepared in whi gind, bea6é'sblvert Wa@a&wﬁwhlmaéﬂhﬂidxm@an&ﬁrg& Sflyut i on
e

O o e b2 ot s, €A et iosl A SR e Ao o SRy be
agents and the bolisbilined whie a suipibie/eirier] €g \¥@erlddesrin meDmEﬁﬁLﬁarﬂbﬁlar A @HEIoadXP N
i spl ay | ow S0 ﬁéﬂ?ﬁv@%@*’*%%é&%?ﬁn driaRs SURBHINS 458 3t b V"
may be added whiJgly 24 1\%5 ERAsH717d @stpben]s.i 1986 USaHi535.462 opWéDI96/12035).
di met hyl sul f oxi (Bctabet 18)1€990) K AppRipriaiycRaBHA derivitve OaTY- 3 _,(HyCMxGﬁs or
_ ethers and mixed ethers thereof wherein one or more of the hydroxy groups of the
20  anhydroglucose units of the cyclodextrin are substituted with C)_galkyl, particularly
methyl, ethyl or isopropyl; hydroxyCj_galkyl, particularly hydroxyethyl, hydroxypropyl
or hydroxybutyl; carboxyCy_galkyl, particularly carboxymethyl or carboxyethyl;
Cj-galkyl-carbonyl, particularly acetyl; C;_galkyloxycarbonylC;_galkyl or
carboxyCj-galkyl-oxyCj_galkyl, particularly Cafboxymethoxypropyl or
25  carboxyethoxypropyl; Ci.galkylcarbonyloxyCj.galkyl, particularly 2-acetyloxypropyl.

: Especially noteworthy as complexants and/or solubilizers are -CD, 2,6-dimethyl--CD,
2-hydroxyethyl-B-CD, 2-hydroxyethyl--CD, 2-hydroxypropyl-y-CD and (2-carboxy-
methoxy)propyl-8-CD, and in particular 2-hydroxypropyl-B-CD.

The term mixed ether denotes cyclodextrin derivatives wherein at least two cyclodextrin
30  hydroxy groups are etherified with different groups such as, for example,
' hydroxypropyl and hydroxyethyl. _
The average molar substitution (M.S.) is used as a measure of the average number of
moles of alkoxy units per mole of anhydroglucose. The M.S. value can be determined
by various analytical techniques such as nuclear magnetic resonance (NMR), mass
35  spectrometry (MS) and infrared spectroscopy (IR). Depending on the technique used,
' slightly different values may be obtained for one given cyclodextrin derivative. In the
cyclodextrin hydroxyalkyl derivatives for use in the compositions according to the
present invention the M.S. as determined by mass spectrometry is in the range of 0.125




15 solubilized with a suitable carrier, e.g. a cyclodextrin (CD) or in
particul V02681 odextrin derivative such as the cycl odext PEFHEPRS/0R643t e
described in US-3,459, 731, EP-A-149,197 (July 24, 1985), EP-A-197,571
(Qctober 15, 1986), US-4,535,152 or WD-90Q/ 12035 (Cctober 18, 1990).
Appropriate cycl odextrin derivatives aresa- [err]-,-[err]-cyclodextrins or
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of ﬁn hydr ogfrumcxbeut (.88 td\dbSut 0.5land nmsﬂpdiﬁclﬂﬁfly?isfﬂbb&ﬁb hy D/S\viaRié§ déeahinbd cal "
t echni ques nce spectrometr
(VB) aﬂd |n ar e%%ggggﬁf%é@WI "g‘g‘gﬂ ﬁﬁ@ﬁ%ﬁ%@ 5sed

ZI i ght'![]? ﬂﬁ, denigatives €or usg in theext r | nt )
erivative. ? e
conpositio : rgbcdéorgg tQ thénw’”l%sent %ﬁ%gﬁﬁw W@%@%‘Wned by
mass spect r‘?ﬁ'r"é’f‘?‘{Fs “fh‘?e“?’aﬂﬁ gee of alkylation aphydnoxyliszoups of different -

PCT/ EP95/ 02fidsition8 of the ahRydroglupese tunits/iscaboaf 0% uszo% for thers ﬁdsm&ozq% tb 90%- S

about | g, 35 Phhe oﬁiﬂ %ﬂéia“n%?f%‘%f%ﬁﬁﬁ ARG pefiny it o o "
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det er ni?fed ‘H&S“ o tryslodextsinys lesshan 5%&&@6 @t&l oydodeixgrin content and in
parncular is less than 1.5%. Another parncularly mtemestmg cyclodextrin derivative is
randomly methylated ﬂ-cyclodextrm

Most prefemed cyclodextnn denvauves for use in the present invention are those partially
substituted B-cyclodextnn ethers or mixed' ethers havxng hydroxypropyl hydroxyethyl
25 andin pameular 2-hydroxypropyl and/or 2-(1-hydroxypropyl) subsutuents
The most preferred cyclodextnn derivative for use in the compositions of the present
invention is hydroxypropyl ﬂ-cyclodexlrm havmg aMsS.in the range of from 0.35 to
- 0.50 and containing less than 1. 5% unsubsntuted li-cyclodextnn M S. values
'36 determined by NMR or IR pmferably range from 0. 55 to 0.75.
Itis especxally advantageous to formulate the aforemennoned pharmaceuucal
compositions in dosage unit form for ease of admmxstranon and uniformity of dosage.
Dosage unit form as used in the specification and claims herein refers to physically
- discrete units suitable as unitary dosages, each unit containing a predetermmed quantity
35  of active ingredient calculated to produce the desued therapeuue effect in association with
" the required pharmaceutical carrier. 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 muluples thereof.



partlcul ar from0.55 to 0.75. 5  The average substitution d )
refers to t WOAW/BBAYe nunber of substituted hydroxyls per anW@%@ge
~unit. The D.S. value can be deternined by various anal ytical techniques
such as nucl ear nmagnetic resonance (NWR), NRSS spectronetry (MS) and

I nfrared spectroscopy (I R). Depending on thé technique used, slightly
different values nay be obtained for one glven cycl odextrin derivative. In
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units i s about m&%f@geatslaen@;@ﬁltlon 2% to 70% for the 2 position
and about ﬁ%to 90%for the 6 position. Preferably the anbunt of 20

unsubsti t ut ed r ext Jed

cycl odextrin c qra.@ﬁﬁ wb?f##c‘ﬁ%%#%g? esdéhfaﬁlﬁhﬁk%}ﬁa/k f’{‘m"kmﬁ &tgﬁ!gto
particularly i rﬁOang&glbngy weightheoferably fsemiOviampiks 10 30 madkipbady weightandmeare :
bresent i nvent 1E5seiabhP Rimil S e 10MRLREBOAY bl éﬁﬁr rr] - cyol odextrin ethers
or m xed et her dtis®yideg qh%ﬁazsﬁcsﬁ WYWBW%Y or Jargeased depending OB,

- 2-hydr oxypngpy!heé se%fﬁéﬂ%uﬁa@ﬁbjeét@aa/oid@éb&hgbﬂw@alulﬁmmaé plysidfigi r ed
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i.nvention is h v ge of
from0.35 to O.Hefeindbdve arithereforggiidalines buly afid atnotintended tolinit the scope or use of
[err]-cycl odext ggémdeterm ned by NVMR or IR preferably range

Vi
. fromo0.55 to O. "[}%mvglbmﬁmag&espem ally advant ageous to for rrul ate the
- af orement i oned 5 armaceutical conpositions.in dosage unit rm for ease of

- admi ni st ra2Pon nglly.casheriactverompoundsaised§os sheeradication of Hel b&%‘éﬁlc
- speci fication aighifisrddin @6Mmdinatiewith $he conipoundsistithe/présent invemionn I The adxmm-

35 0t Cacti ve TRMERL AR srRRrEY dhe B A RRY- PrB B ERy bR
~effect in ass ocdffbnenﬂdm'gs may be combined in one dosage form. Suitable compounds for a
' combination therapy are bismuth compounds, e.g. bismuth subcitrate, bismuth
25  subsalicylate, and the like, antibiotics, .g. ampicillin, amoxicillin, clarithromycin and
the like, H,-receptor antagonists, e.g. cimetidine, ranitidine and the like, and in
particular, proton pump inhibitors, e.g. omeprazole, lansoprazole, pantoprazole and the
- like. For the compounds cited to be useful for a combination therapy with the
compounds of formula (I) an effective daxly amount would be from 0.05 mg/kg to 50
30 mgke body welght.

Experimental part
~ Example]
a) A mixture of (£)-ethyl 4-[5-[2-[1- (4-clﬂorobenzoyl)propyl]-2 3-dihydro-3-oxo-4H-
35  1,2,4-triazol-4-yl}-2-pyridinyl}-1-piperazinecarboxylate (24 g) in hydrobromic acid,
' 48% solution in water (250 ml) was stirred and refluxed overnight. The solvent was
evaporated and the residue was dissolved in CH,Cly, neutralized with NH4OH/H2O and
extracted with CH2Cly. The organic layer was washed with water, dried, filtered off and



the required har maceutical carrier. Exanples of such dosa e unlt forns are
tabl ets MOHYMONg scored or coated tablets), capsules, EPIURSLE
packets, wafers, injectable solutions or suspensions and the I|ke and
segregated nul ti pI es thereof. WO 96/ 0320
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for the er a@%@ﬂ%ﬁ@ﬂ t%%‘?{gé @FP&&F%@% E‘?‘E‘Ha‘}drf"éb‘?rgieﬂaﬁ%n Wi t(h
t he conpoundsidud wadmysmlhmhfrom I2/proparml. Tthm'ecﬁpitateHWas filtéred bff and@dedCCur

I th
3?F?e?é§ty3(lél 351 E]SH@PW"%[’S ‘% one osa ezﬁ%l mﬁﬁt a@ﬁe‘i’ég’ng%%ndg for
. a conbi nat |4ﬂr t%ﬁ'@ﬁ?l“&b’ﬂ %pmdam]-b/ophcamhwlpewgmcvngmme skdmihydrates,
bi snuth 25 mpslggsgl(¢(ﬁy1§qt)e and:the like, antibiotics, e.g. ampicillin,

anmoxi ci |l li hro CI n and the like, Herr] -receptor ant agoni sts, e.g.
ci neti di ner}hraéwailliqr TePRPdie, and in
RG-NH—C—N -<:>——N N-—CH- —@—_Cl-. |
20 . CHz"CHS

Co. |[RS N | X |A |physical data (mp. in °C)/

No. | | |base/salt '

2 2,6-difluorobenzoyl S |CH|-

3 4-chlorophenyl S |N j139°C

4  |4<hiorophenyl |S |CH | 148°C/HCI

5 ethyl | {S |CH |155°C

6 | methyl O |CH|-

7 phenyl O |CH |-

8 2,6-dimethylphenyl O |CH|-

9 4-methylphenyl-1-cyclohexylmethyl |0 |CH |-

Example 2

" A mixture of compound 6 (6 g)in NJV—dJmethylformarmde (50 ml) was stured at-20
25 °C. KB[CH(CH3)C2H5]3H in tetrahydrofuran (20 ml) was added dropw1se and the
~ mixture was stirred at 20°C overnight. The mixture was poured into water (400 ml) and



partlcular roton punp inhibitors, e.g. oneprazole, |ansopraz
pant oprazoI\Z!’p 0182fc | | ke. For the conpounds cited to be use?ﬁ?&%mg"

gonbi nation therapy with the conpounds of formula (1) an effective daily
amount would be from0.05 ng/kg-to 50 30 1lirg/ kg body wei ght. Experi nent al
part Exanple 1 a) A mxture of ()-ethyl -

4-[5-[ 2-[ 1- ( 4- stivtedrfob2 hawry. Ther previpitate was filuérgd off; \?ashedwiﬂ'}wa& and dried. The
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t he hydrochl or o éﬁ*‘é 11 I n 2-propanol . The precipitate was
filtered 5 1#:?’568@( %2

I d h
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4-triazol- 3- d@-(wwdﬁdﬁkﬂld(4—@o(®hewlydmynﬁﬂ®l]§®p@l]m Bvdihydiy-3-0k0-  b)
A m xture of i ?Qﬁnﬁ%&ﬂﬂi @tmsdl ate 1
(5.5 9g) in Cl-l[g?rq] err @-@g@d@ ﬁ\ﬁgén}gtqld]?l e roo%?dehpgr a% ure for 3

hours. Thd5ni Xcemp.1dxandyapor at ed and the resi due was pur| fied on a gl ass
filter over S'd-I-D-QR*R@ 4([91 ﬁ[lit “ phédy1ihg &ﬁéﬁ@h 1’991‘1913?&9%6)
e

The pure fract d va ésid

crystal lized (IS ﬁ%—a SEACRRaL Eiprtsnermbr R R 2 636 .
15 yi el di ng (aoﬂapgl{,)43% of

()-4-[5-[2-[1-(4-chl orobenzoyl) propyl ] -2, 3- di hydr o- 3- oxo-

4AH-1, 2, 4- tp %MMWI] N—phenyl 1- pi per azi necar boxani de

hem hydr ate; .
The anti-Helicobacter activity of the subject compounds was assessed by the following in
vztro test proceduze Hereinafter, "DMSO" means dlmethyl sulfoxide.

The activity of test compounds against Hehcobaczer pylon was determined against a

25  standard set of 5 H. pylori strains obtained from clinical material. Minimal inhibitory
concentrations (MICs) were determined by measuring the activity of H. pylori urease
after treatment of growing cultures of the bacteria with the antimicrobial agents.

The test compounds were dissolved in DMSO at a concentration of 10-3M. A dilution to
30 . 1074M in DMSO was also prepared. 10 pl volumes of these solutions were pipetted in

the wells of Repli-Dishes (®Sterilin). Wells containing DMSO alone were included as

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

3,3-diinethyl-7-oxo-4-thia-1-azabicyclo[3.2.0]heptane-2-carboxylic acid.trihydrate)

and metronidazole (2-methyl-5-nitro-1H-imidazol-1-ethanol) were included as reference
35  compounds in each batch of tests. (These compounds were tested at final concentrations

© of 10-5, 106, 10-7 and 10-8M). Test plates were stored at 4°C until used.
The five isolates of H. pylori were maintained by subculture on 10% blood agar every 2
or 3 days. The bacteria were grown at 37°C under an atmosphere containing 5%



np. 133[err C (conp. 1). In.a simlar manner were prepared Co.

R6 196/01820 X A physi cal data (nﬁél?#’%’lg%STC) /
No. base/salt 2 :

2, 6-di fl uorobenzoyl S . CH 312 4- chl or ophenyl

S N 139[err]C 4 4- chl or ophenyl ™% S CH' 148[err]C
/ HA 5 eixljrgén, 10% CO2 and 85% nitrogen. Suspensios of HaticoBacré¢repyidriXcs inoculuiet hy|
g 6. gH ot hyl r% SB/ ared in Brain-heart infsion broth and adfdstedth'al absorbance of 1.5+0.3 at

4- met hyl phenyi30mMy | ohexyl met hyI 'O CH Exanple 2 A nixture of conpound

6 (6 g) in Nﬁésﬂ ﬁﬂ&w&ﬂwe&rashwﬁﬂ 1341 voléingsro thd RENd &

cr o se- 4 gL hd Dbt b o i3 R 1O Tremediuiotiee vas

poured into wHéwed oADdOL, tiien 104 volun¥é® of Gactérii Guspension were pipetted on the agar

vashed w on 3 TRl S st o ol O Y il > 1

Jerr]Herr] @hﬁ@bl[lm dpmbed'ﬂmvpr §b|fm1htamem th@ plated and fo ensuredhat any

%"[ glr ?i )”9 ?F’\)* v 4 ﬂl 2 a was 4‘1m %H pylon.e advantage ‘P%sx taken of the highly potent urea
met hyl | - opmw upigfery s R'f‘@%wuf rq%a&qv%aww]rﬂwehms Qb ureashy | -

1- 5  piper %iﬁdtlil efeogend ameilaoemmiﬁ!msh swelland itié)plateswere snctibated arBMiQer

2 hF ‘ e[ \é\E{ e |[o £ otg? e‘lhfF“B“RRiFé Pg%f%% %&%ﬁb@g% then pipetted into the wells of

2, 3-di hydr o- 96q>lau:e Aicrodilution plates.oA-ptuple }tolnmp\yas idterprefed as growah,gellowtdrangear bo
xam de; 1mp. 2088 LLARRS H biori . By this means a clear end-point was obtained, from which
15  the inhibitory effects could be determined. All compounds that showed activity at either
of the two concentrations tested were retested with further dilutions included to establish
the MIC and with a broader spectrum of bacterial specics as target organisms. Thus far,
the MIC values for compounds 1, 2, 5 and 10-14 were found to be equal or below 1
M. _ _
C jtion example
“Active mgredlent” (A L) as used throughout these examples relates toa compound of
formula (I), a pharmaceuneally acceptable acid addmon saltora stexeochem:cally
isomeric form thereof

25  Example4: ORAL DROPS
500 Grams of the A.L was dissolved in 0.5 1 of 2-hydroxypropanoxc acid and 1.5 1 of

the polyethylene glycol at 60~80°C. After cooling to 30~40°C there were added 35 1 of
polyethylene glycol and the mixture was stirred well. Then a solution of 1750 grams of
sodium saccharin in 2.5 1 of purified water was added. Upon stirring were added 2.5 1 of
30 cocoa flavor and polyethylene glycol q.s. to a volume of 50 1, providing an oral drop
solution compnsmg 10 mg/ml of A L. 'I‘he resultmg solution was ﬁlled into suitable

{

20

.containers. .
20 Grams of the A I 6 grams sodlum lauxyl sulfate 56 grams starch, 56 grams lactose,
35 0.8 grams colloidal silicon dxoxlde and 1.2 grams magnesmm stearate were wgorously

stirred together. The resultmg mxxture was.subsequently ﬁlled mto 1000 smtable
| hardened gelatin eapsule_s, compnsmg each 20 mg of _the active ingredient.
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ro-3-oxo- 4H 1,2,4-triazol-4-yl]phenyl]-Nethyl-1-piperazi necarbot hi oan de;

hp. 209[err]C (corrp 12); .

()- (R, R¥)-4-[4-[1- [(4 chl orophenyl)hydroX‘}?r'ethyI]propyI] 2, 3-di hydro 3- 0X0

.-4H—124tr .

218[err]C 15

()-(R, R)-4-]

oxo- 4H 1,2, Mtrmxmmbf WQQMcM@Mmpmmmmmzsmamnmdde
216C (co I
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activity of the subject corrpoun S was assessed In_vitro
test procedur ezramgpalyyiayipyrrolidenedn200m etwmds&ma@m@!@aﬁwed-e,

Activity of t%im@amwﬁgmrm&hmsmﬁ ﬁnm%enﬂaﬁdanutmg&négﬁm
conpounds agai nst I I c% ier l,0 | et erm,n d‘r‘ﬁPal nst 2

standard set CFeN&eR a‘?’ % P’?B’Wf o WP?%EW

M ni mal i nhi bithbles, gmngdﬂmﬁtabdmse(mnm)mnmgéommthe active ingredietur i ng t he
activity of H %hg urease after treatnment of grow ng cultures of the
bacteria with (P nti m crobi al g;nts The test conpounds were dissol ved

in DVSO atl0a cBmesoletionafdQ soams methyl ¢ellulose in Tm] effenatugited ethaypbwes added 2aDVSO
was al so pr ep%ﬁﬁm%@s%mdéf el boMfoseflin 1 SCME ob GitMbicMikiha! Theni thab Wt i N’

e e AR TA bRl B IO ™ ©

((+)-6-[(2-am W dﬂ:%s/inbhm ad dissolved in 75 ml of dichloromethane. The latter

?r?h%?gt 23” ér?ép“ﬁlgf‘r W‘Pgﬁ tﬁgﬁlﬂgjf %M%G%%a?'%&é{'fﬂ‘gﬁi ‘}{ wer e

i ncl uded 4§ re:icadeq:aneatﬁfﬁgram pynehdﬁnelaadaﬂ trdfofcemeauat@d'miem'
conmpounds wer: L [ l%&!o‘fér Qe{m§{ r]
and 10[err] I\/p.esu es'?lsgﬂﬂég%%e@gﬁé at 4C unt| usesdd'ere% Ive |so ates

of H pylori ebrangdamixeee HodCONIng aBRABMYr e on 10% bl ood agar every 2 or 3

days. The bactW?[err]c under an at nosphere containing 5%
WD 96/ 01820 ' PCT/ EP95/ 02617

-12- '3 Grams A.IL was dissolved in a solution of 3 grams 2,3-dihydroxybutanedioic acid in
' 20 25 ml polyethylene glycol 400. 12 Grams surfactant and triglycerides q.s. ad 300 grams
were molten together. The latter mixture was mixed well with the former solution. The
thus obtained mixture was poured into moulds at a temperature of 37-38°C to form 100
suppositories each containing 30 mg/mi of the A.L



oxygen, 10% C(gderr] and 85% ni trogen. Suspensions of Helic r| for
T 35 e,

i nocul um ared in Brain-heart infusion broth and a

absorbance of 1.50.3 at 530 nM Freshly prepared 10% bl ood agar hel d at
45[err]C was added in 1 m volunes to th«j wells of 5 "the test plates,
thus diluting the test conpounds to 10[e and 10[err]M The nedi um was
all owed to |daims then 10 [err]| volunes -of bacterial .suspension were

pi petted on the agar surface. The plates were i ncubat ed for 48 hours at
37[err] C under téb%xp@xﬁ& Qﬁﬁ?mglfwt nmosphere described above. To
facilitate reading o ates and to ensure-that any growm h on the nedia
was truly H pylori, advant age was taken @ the hi ghly . potent urea 10
activity unique to thlsXspee-t-e . AELQr thg 48 rs gébation, 1 ni

vol unmes of ureaseRtbrl\qu:cwe s)]a <;> ‘ . ‘@/ Di sh weldp and the
pl ates were incubated at 3X[eyr] C\te1 s.! 100 rEanpl es of fluid
fromeacph well were then pipetted intao,ishe \ Ilfs of 96-place mcrodilution
pl at es. purpl e col our was interpreted as growth, ‘yell ow-orange as no

growt h of H. l.ori this a clear end-point. was ohtain rom

Which 15t ity afheprable SO 15 SrreRdheTRaLLY ROment AR Ok ot

showed acti \wlteyemt either of the two concentrations tested were retested

W th furthex)%(#é}sons i ncluded to establish the MC and with a broader
r

spect rum of ral species as target organisns. Thus far, the MC val ues
for comp@undsisICHRr N5 and 10- 14 were found to be equal or bel ow 1 20

Conposi tion Raxgnfgh@ﬁeﬁghtm GireWdro eﬁd,-(j _4@( ysed throughout these
exanpl es rel tes und -of ~formul a ar paceutical |

accept abl e zﬁ: H?ﬁgg "@Y”&@%&Jﬁgn% LiCaiAaBeyloxsh BydrokNer eof . {
25 Exanpl mﬂuoraﬂedhypmr&ﬁ&h aiﬂutnlmleﬁl lox s  di ssol ved in 0.5 1 of

2- hydroxypr an |c of t -at. 60~80[err]C
Af t er COO|I %ﬁéﬁ%ﬁ“ﬁgﬁg %&‘&‘uﬁi ?08?}& BoDYL . eﬁl“{/col
and t heldr xw:yles wlunybapuondly snbbmmte?lmm anesowirwio subsunienrk%&ﬁctgdﬁum ledlo amdli um
saccharin ig laaﬁg of purified water was added. Upon stirring were added

2.5 1 of 30 da flavor and pol yet hyl ene glycol g.s. to a vol ume of 501,
provi di ng ak 18G50 %Oaﬂml on conprising 10 ng/m of A l. The resulting

solution was filled into suitable containers. Exanple 5: CAPSULES
_ is aradical of formula o
_O_ @ —¢ N @, —C\)— @3,
N N—N _
__</ :\>_ (a4), —C\>— (3'5). _.<__>._ (a-6),0r
N= —

N
\
20 _@—;}_

2. A compound according to claim 1 wherem '
R1, R3 and RS are hydrogen;
R2 is Cy4alkyl;
25 R4 is halo; and

(IR A




20 Grans of the A l., 6 grans sodiumlauryl sulfate, 56 grans_starch, 56
grans | act B¥@96/820 (o g grans col | oidal .silicon dioxide, anop_qr’é”a&%ﬁ’rg
magnesi um stearate were vigorously stirred together. The resulting m xture .
was subsequently filled into 1000 suitabl e_lg_ar dened gel ati n capsul es,
conprising each 20 ng of the active ingredient WD 96/ 01820

PCT/ EP95/ 0261 7.- AZontpoangacofitingiolclAiGQrwhEemABLETS A m xture of 100 grans
of the A l., 570pQk jl actose and 200 grans starch was mxed wel |l and
thereafter hum dikied W

e, o R A o B SR

m xture was sieved, ed ' L0, Gyams microcrystalline
cellul ose and 157g yd?%gmgiec%g&gfaﬂ\g@@g%é%&g@gh wer e added. The whol e
ressed into tablets, giving 10.000 tablets, each

was m xed Il and
containing 10 ng of the active ingredient. Coating 10 _ To a solution of 10
~grams net hyl el Aogwpeundiacegrding wiclymnbwherginsgidaompeund isas added a sol ution

of 5 grans of etJaxs-[z.fi-k#bmaﬁ)bbﬂzoé@)gn?ylm,ymm(%mtﬂmQ,&kﬁm—a%@ were
added 75 m of dich].or ‘hane, and 2.5 nd 1 2 3-pr, netriol. 10 G'ans of
pol yet hyl ene gl ymﬁﬂgﬁ?mgﬁmwﬁmlﬁ%ﬁfﬁ%f di chl or onet hane.
The | atter sol ut N{p-jvaf2-fldechlombtiypropyl]-2)3rdiltyldess 3 idxerdH M2, briaddB4- 2. 5
granms of gnesi 1 1H340R; :ayl pyrrolidone and
30 m of ncentﬁ@%@yll&&gﬁé&gﬁgggﬁéﬁgﬁagﬁﬁ y&ﬁ@?@%@homgenat ed. The
tabl et cores weré&[4-6xiki-ohiorobenzoylprapydind. 3idikydrordsaxerddi-1 2. 4triazak-fng
appar at us. Exa”ﬁilﬁzhghylﬁwaﬁﬁ]_%ﬁﬁzﬁe&% de; Was di ssolved in a solution
|

ofinl
of 3 grans 2, 3- r'oxyhutanedi oj.c 1d in 20 25 m pal yet hyl ene gl ycol
900, 32 Grams. s kshiorpheR TSRl Bboropheny Ny PraRY I o 1 o
tgget hgr. _ Thg I adih;admxﬁ-mtwm-Ivms-ma'mbd-'yuez-lpymmw]uhﬁpéxaﬁﬁahio&ab?imae; The
t hus obt aiped m raLure o
57-380er 11T o 1o RNbRy Phlertebntiy oo Byt 2 PERT S ot 124n |
' _ triazol-4-ylphenyl]-N-ethyl-1-piperazinecarbothioamide; _
4-[4-[2-[1-[(4-chlorophenyl)hydroxymethyl]propyl}-2,3-dihydro-3-oxo-4H-1,2,4-
triazol-4-yl]phenyl]-N-phenyl-1-piperazinecarboxamide; a pharmaceutically '
acceptable addition salt or a stereochemically isomeric form thereof.

20
- 5. A pharmaceutical composition comprising a therapeutically effective amount of a
compound as claimed in any of claims 1to 4 and a pharmaceutically acceptable
carrier. '

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

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

30 _ _
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.
3 9. A process for preparing a compound of formula
5 .

X 0 R? R4 -
RE_ _u_ mN Jl\ _'__ . —{ (D
. TN Rj:,;“ N\ e
A




WO 96/ 01820 /02617
-14- O ai #0602 onpound having the formula [err] 5 a phar%ﬁgﬂsﬁg‘g‘? :

acceptabl e addition salt or a stereochemcally isoneric formthereof,
wherein Xis Oor S; 10 Yis CHorN, R[er{é Rlerr] and R err] each

i ndependent |y are hydrogen or C[err]Jalkyl,°" Rlerr] and R err] each :

I ndependently are hydrogen, halo, (Jerr]al kyl, {.err]al kyl oxy, hydroxy,
trifluoronmethyl, trifluoronethyloxy or difluor S hyl oxy; Rerr] is

C err]al kyl ; whkgsfis Rd] RY) RE R¥ RSI ROX, Yi Zlandry @ e>aye as defivied & claim 1,
aryl carbonyl ; wherein 15 aryl is phenyl optid&fly substituted with one
or two substb_ﬁ@mg_ejected fromhalo and Cerr]alkyl; Zis C=0O or CHOH;

Ccor i ny ¢ osEeiteRDe 3 api ke CEf P}ae@hh’ﬁe%ﬁ%?éf OURTRRISE o 1)
is Jerr]al kidrmums(m) maﬁaemq-mcs solyent, angmuonallm ﬁ@/mmo a base;
PCT/ EP95/ 02617

-N—C—X

\_J —.—-)__YN—C—Z _<\:\Rs " — - 0

(@

m

b) N-alkylaung an intermediate of fonnula 47 w1th a reagent of formula (VD i inan
10  appropriate solvent and in the presence of a smtable base;

- o halo—C-—Z—vC\Rs

and further if desired, converting the compounds of formula (I) into each other following
15  art-known functional group transformation procedures, convemng the compounds of
fonnula (@) into an acid addition salt form by u'eatment witha pharmaceuncally acceptable
acid; or conversely, convertmg the salt form i mto the free base by treatment with alkali;
and/or preparing stereochemxcally isomeric forms thereof. '

I
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(54) Title: ANTI-HELICOBACTER UREA AND THIOUREA DERIVATIVES OF AZOLONES
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The invention is concemed with' the compounds having formula (I) the pharmaceutically acceptable addition salts and the
stereochemically isomieric forms thereof, wherein X is O or §; Y is CH or N; R!, R2 and R3 each independently are hydrogen or C;.salkyl; R4
and R3 each independently are hydrogen, halo, Cj.4alkyl, Cj.salkyloxy, hydroxy, trifiluoromethyl, triffluoromethyloxy or difluoromethyloxy;
RS is Cj.aalkyl; Cj.salkyl substituted with arylcyclohexyl; aryl or arylcarbonyl; wherein aryl is phenyl optionally substituted with one or
two substituents selected from halo and Ci.4alkyl; Z is C=0 or CHOH; and (1) is a radical of formula (a-1), (a-2), (2-3), (a-4), (a-5), (a-6),
or (a-7). Compositions comprising said compounds, processes for preparing the same and the use of these compounds as a medicine.




35 [err] WD 96/ 01820 ;
PCT/ EP95/ 02617 - 16-. wher ei n R[err] Rlerr], Rerr], Rerr], Rerr], Rerr},
X, Y, Z and [err] are as defined in claim-1, char act eri zed by a) addltlon
of an amne internediate of formula (l11) to an isocyanate or |soth|ocyanate
of 5 fornula (I11), in a reaction-inert solvent. and optionally in the
presence of a base; [err] b) Nalkylating an internmediate of fornula (V)
with a reagent of forrmula (VI) in an 10 appropriate solvent and in the
presence of a suitable base; [err] and further -if desired, converting the
conpounds of fornula (1) into each other followi ng 15 art-known functi onal
group transformati on procedures; converting the conpounds of formula (I)
into an acid addition salt formby treatnent with a pharmaceutically
acceptabl'e acid; or conversely, converting the salt forminto the free base"
by treatnent mnth alkall; and/ or preparing stereochemcally isoneric fornms.
t her eof .
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