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-1- ANTI - HELWQ#$1832R ACYL DERI VATI VES OF AZOLONES The presen nis

concerned with substituted azol one derivatives which are potent 5

anti - Hel i cobacter agents. US-4,791,1 11 di scI oses azol ones having a
structure sinilar to that of the present conpounds and which are

internedi ates in the preparation of 4- enyl - ,
1-pi per azi nyl ) phenoxynet hyl ]ANIISHEIJS&éﬂcagR ﬁyL]D@EWITJEmF AMUMEP es and 10
-1H1,2,4-triazoles. In US-4,931, 444 are described substituted azol one

deri vat ives having 5-1i poxygenase—inhibiting—activity—Fhe—-present
conpounds are distinguished therefromby their useful ant i - HeI | cobact er

activity. 15 In eradj catjon of Helicoba ua .
the separate ad WV’HFPW‘?WWB’F‘E %H%g@*%‘& vﬁ%gﬁl%ggmm
sati sf act ory sbecaitisHekdobasrer agentsor e of t he fol | owi ng reasons a |l ow

eradi cation rate, nunerqus side effects and devel opnent of resistance by

Hel i cobacter. Trizalgyd lacﬁéc‘focseg ﬂéhﬁ%n% Qgﬁégﬁblgiﬁﬂa{r%ﬂﬁﬂo%ewe

antibiotics and a brrsmi ave to be effeé‘tlve but are

very 20 denmandi nepmpaunds.andsy hlr:bmegntsmeda%ﬂal -hiegy-
effects. The prefg:ﬁer{zﬂimﬁ Il@dﬁkﬁﬁh@@ﬂ}xﬁ&ﬂﬂ]ﬂ%ﬁx@ﬂ&@nwsed in a
nonot her apy J irr?a“fj‘l cat] on of I i cobacterpylori and rel ated speci es.

The present Tﬁonve er ned with conpounds having the fornula 25
[err] the phar medl8i4981|444acedestrilidsubstitited azolene! desivatines thhving 5-lipoxygenase

st ereochem cal l vy,

Rlerr] and R[err‘j"hﬁ)?ﬁ%r%cﬁ&{ég feéfpﬁ?gg}?%gg%gglﬁagﬁ&egr i ﬁyl 4 EI rrfml
and Rlerr] each imiblpinebesenagtivite hydrogen, halo, ([err]al kyl,

([ err]al kyl oxy, hydroxy, trifluoronethyl, trifluoronethyloxy or

di f | uoromet hyy oxpy BQaaﬁaﬁbfqumwﬁer?@al thElipies c@hmg P séparad hdtmmsu'anon
substituted with. an in b fur |en gl Or O hore of the
benzo[ b] t hi en- 2- His ‘%ﬁa}‘ %%‘?FB Ros <
di hal ophenyl cycl mnbwmg“mhsons alow eradxcatxon rate, numerous side effects and development of
' resistance by Helicobacter. Triple therapies comprising the administration of two
antibiotics and a bismuth compound have been shown to be effective, but are very
20  demanding for the patients and are also compromised by side effects. The present.
compounds show the avantage that they may be used in a monotherapy in the eradication
of Helicobacter pylori and related species.

The present ihvention is conéen’ned with compounds having the formula |

e .
R‘-—C—N '— N—CS—Z \) RS @O

the pharmaceutically acceptable addition salt_s and the stereochemically isbmeri_c forms
thereof, wherein

30 YisCHorN;
R}, R2 and R3 each mdependently are hydrogen or C;_4alkyl; .
R4 and RS each independently are hydrogen, halo, C;4alkyl, C1alkyloxy, hydroxy,
tnﬂuoromeﬂnyl triflucromethyloxy or diflucromethyloxy;
RS is hydrogen; or

35  R6is phenyl optionally substituted with halo; pyndmyl furanyl; thienyl; 3-chloro-
benzo[b]thien-2-yl; trifluoromethyl; Cj-4alkyloxycarbonyl; dxhalophenylcyclppmpanyl;
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-2- (e ?ﬂ %%m kyl; adamantyl; Clerr]alkenyl optional | JCHEB¥U26M ed with
hal ophenyl ; or err] al kyl opti onal | y substituted with hal o, phenyl;
halophenyl, di hal ophenyl, phenyl oxy, piperidinyl, pyrrolidinyl,

pi perazinyl, C[err]alkyl pi perazinyl, C[@¢r]alkyl- carbonyl pi perazinyl,

d err]al kyl oxycar bonyl pi per azi nyl, pht hal i m no am no, nono- or 5

L CLEr 1) A SR S KRS U Sord i et a“S;ez n

t he f or egoiGiesatieyl optiariatiy substituediwith .]ihenpk halopllﬂnyl dihaiophenyland i odo;

i EL?L“K?‘Q'%’W %ﬂﬁﬁﬁkﬂﬁ%ﬂ BpEngtiyt Cl-Al Al CLARiE! 1

ethyl, prof¥b onn wsmw vaalkylxygarbonylpiperaginyk phifirliminosaming, mooeydr and
1, 1- d| et hi(ey géycliﬁildylﬁﬁné5 derr] aI kyl radicals as defined
onol ogs t her eof having from5 to 6 carbon

gfgﬁgngﬁzzﬁ%§@=ﬁ) @gh’g%& pentyl and hexyl; Clerr]al kyl defines

d err]al kyl dical s as defl ned herei nbefore and the higher honol ogs
t her eof havind 6ffohamaat ons; C[err]cycloal kyl" is generic to
cycl opropyl, obut yI cyclopentyl and cycl ohexyl ;. C([err]al kenyl defines

st rai ght and branch chai ned hydro&ar bon radical s 20N cont ai ning one or two -

doubl e bonds an’ VI ng m 2 tz 6\>arb at ons. </T'_h§ ter r@@har maceutical ly
accept abl e addi .It used\her gin re de noh- toxic,

t herapeutical |y ‘active addl tion s forns which the corrpounds of for mul a
(1) may form Trﬁﬁ corrpounds of fo a (1) havingpnani c properties nmay be
converted into yj_ MeK@eu%@t i (@e),on0N-t 0Xi C
acid addition salt Aorns bytreat he free basR_ELgrmw th a suitable
amount of an apﬂﬁ opri ate -acid fol I oW ng conventi onal : _ _ _

_&—}_ @D.

~ As used in the foregoing definitions halo defines fluoro, chloro, bromo and iodo;

C1-4alkyl defines straight and branched chain saturated hydrocarbon radicals having
from 1 to 4 carbon atoms such as, for example, methyl, cthyl, propyl, l-methylethyl
butyl, 1-methylpropyl, 2-methylpropyl and 1,1~ dunethylethyl C1.5alkyl defines

15 Cj4alkyl radicals as defined hereinbefore and the hlgher homologs thereof having from
5 to 6 carbon atoms such as, for example, pentyl and hexyl Ci 2oa1kyl defines C1.4a]kyl
radicals as defined hereinbefore and the higher homologs thereof having from 5 t0 20
carbon atoms; C3-gcycloalkyl is generic to cyclopropyl, cyclobutyl, cyclopentyl and
cyclohexyl; Cy.galkeny! defines straight and branch chained hydrocarbon radicals

20 containing one or two double bonds and having from 2 to 6 carbon atoms.

The term phannaceuncally acceptable addition salt as used hemmbefore defines the non-
toxic, therapeutically active addition salt forms which the compounds of formula M may
form. The compounds of formula (I) havmg basic propemes may be converted into the

25  corresponding therapeutically acuve, non-toxzc acid addmon salt forms by treating the

" free base form with a suitable amount of an appropnate acid following conventional

procedures. Appropriate acids comprise, for example, inorganic acids such as hydrohalic
acids, e.g. hydrochlonc or hydrobromic ac1d, sulfuric ; nitric ; phosphoric and the like
'ac1ds or orgamc acids such as, for example, aceuc, propanoic, hydroxyaceuc, lactic,

30 pyruvic, oxalic, malomc, succinic, maleic, fumanc, malic, tartaric, citric, methane-



procedUres |ate acids conprise, for exanple, |norgan ch
-as hydrohal W@Q% &é hydrochl ori c .or hydrobromn ¢ aci d; ng &r"?@‘ﬁu

nitric;. phesphoric and the | i ke acids; or organic acids such as, for
exanple acetic, propanoic, hydroxyacetic, lactic, 30 pyruvic, oxal i c,

mal oni ¢, succinic, maleic, fumaric, malic, 3artaric, citric, nethane- WO
96/ 01822 PCT/ EP95/ 02618

- 3- | f f I

ooyt o5 RS PPy PR BRSO o SR b ?S‘nc

salt as used h amnmhdwyhalpamomnﬂrthesldﬁeachk %tml@dmnéﬂtWéb%m

formula (1) as égn@us&pﬁe%% % %wgn(‘,gmaugt es
f | Peone! aa

St er eochen cal Fﬁgﬁﬁa%b %&%Oséhi;bggsque meﬁiagcoﬁafé‘wa.am Beent

i someri ¢ ‘as swelfigeas conformational forms which the conpounds of formula (1)
may possess. Unless otherw se nmentioned or indicated, the chem cal

desi gnati on of 10 conmpounds notes.t

st er eocheni cal Iﬁ" ﬁ“-ﬁ&fﬂq@dﬁ‘?“i‘ Wor A5, sa m ché&fferent _

colnt ai Ini ng ?I | isd onﬁ:m?‘%:mﬁnmﬁéd smw%m;gfmum%.g

nmol ecul ar stru SR fos efpounds

of formula (1) in pure torm or ?narﬁ‘&turemth e:i\chSI ?are

i nt ended t dObe mmu@&&m@nﬂwrmm craical mﬁ&m rationplly Te

2?:?1333:&%02;: gldescrl pt o% smqgﬁgﬁégéﬂgor t%en ounw&@&mﬁd?%%?r

centers, the rmmf@%%%?wgrw&%ﬂ 31!’6‘53??*”&%5"6?'8 ﬁh‘&

\(MC;? trISS(Z:hE(rjn tcajm ﬁqmmmmmmmmmeﬁlww:wm@dal
it Q conpounds o e

present |nvent|t8(r)?‘"r’t"ﬂ%'@ifj m&g%&reﬁﬁpg"ﬁ%ﬂomn c_fornms, and all such

t aut omer i ¢ 15or rEhesabsolntetconfigeration ofeachehiraliesnteximayibe indigated-bythe serepphemical

ggﬁ;g“tnd'sn\é]?nltlo ﬁo%lﬁﬁdg;gmle&omﬂéﬁrzdgﬁhhﬂgmml oétfters; the feIntie

u | err a
hydrogen. A secﬁﬁﬂo‘&sﬁlﬁ‘”@ W&i’? Wb mwﬁﬁg‘%‘; Aﬁﬁhﬁ?ﬁig’lﬁf

fornmul'a (1) whe@Hemical Substance Name Selection Manual (CA), 1982 Edition, Vol. III, Chapter 20).

20  Some compounds of the present invention may exist in different tautomeric forms and all
' such tautomeric forms are intended to be included within the scope of the present
invention. ' '

A first group of interesting compounds are those compounds of formula (I) wherein R4
25  ishalo and R3 is hydrogen.

A"second group of interesting compounds are those compounds of fonuul_a (T) wherein
is a radical of formula (a-1) or (a-2).

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

A fourth group of mtemstmg compounds are those compounds of formula (I) wherein
R2 is Cj4alkyl and R3 is hydrogen.

35
A fifth group of interesting compounds are those compounds of formula (I) wherein R6
is pyridinyl, phenyl, halophenyl, benzyl, C3-gcycloalkyl, Ci-4alkyloxycarbonyl, methyl
or trifluoromethyl.



[err] is aradical of fornula (a-1) or (a-2)
group oW%ﬂ“é?’@su ng conpounds are those conpounds of fo?ﬁi&g’?@é{;\herel ny
is Nand Rerr] is hydrogen. A fourth group of interesting conpounds are
t hose conpounds of forrmula (I) wherein Rerr] is (Jerr]alkyl and Rerr] is
hydrogen. 35 A fifth group of interesti#g conpounds are those conpounds of
formula (1) wherein Rlerr] is pyridinyl, phenyl, hal ophenyl, benzyl,

CLer ] eyl SRl ool @bkl ol WRRRRRY b oD Hhersh! ! T oretiyl . VIO

96/ 01822

Preferred BrRdandRS srediydtogens conpounds of fornula (1) wherein Rlerr],

Rl err] andRRﬁgac{_];amylga hydrogen; R err] is (Jerr]alkyl; Rerr] is halo; and
5 Yis N I\/b &ferred conpounds are those corrpounds of formula (I)
wherein R[ and Rlerr] are hydrogen; ‘Rerr] is ethyl; 10

Rlerr] 4s Wab(N Y i's N Rlerr] is pyridinyl, phenyl, hal ophenyl', benzyl ,

C err]cycl oal kyI d err]al kyl oxycar bonyl., methyl or-trifluoronethyl; and

[err] cired cbipbiifils afd oY Bbubds JPfoftuth 8 Wnerchs ThE MOS!

preferred c;a) are
1-[4-[ 2- [1R? ambR ydsogemr opyl ] - 2, 3- di hydo- 3- ox0-4H-1, 2, 4-tri azol - 4-yl ]

phenyl]- fropylcarbonyl)plpera2|ne
1-(4-chl orerrim?g/ )4 [ 5-[2-[1-(4-chl orobenzoyl)propyl] 2 3 di hydr o- 3- oxo- 4H
- 1,2, .

YisN; '

RS is pyndmyl phenyl halophenyl, benzyl, C3.gcycloalkyl, C1.4alkyloxycarbonyl
methyl or trifluoromethyl; and . | (

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

~The most prefen'ed compoundsare
1-[4-[2-[1- (4-chlorobenzoyl)propyl]-2 3-d1hydro-3-oxo—4H-1 2 4-tnazol-4-yl]phenyl]-
4-(cyclopropylcarbonyl)piperazine;
-(4-chlorobenzoyl)-4—[5-[2-[1-(4—chlorobenzoyl)propyl]—2 3-d1hydro-3-oxo—4H—1 2,4-
20 mazol-4—yl]-2-pyndmyl]p1perazme
-benzoyl-4-[4—[2-[l-[(4~chlorophenyl)hydroxymethyl]propyl]-2 3—d1hydro-3-oxo-4H-
1,2,4-triazol-4-yl]phenyl]piperazine;
1-(4-chlorobenzoyl)-4-[4-[2-[1- [(4~chlorophenyl)hydroxymethyl]propyl]—2 3-dihydro-3-
oxo-4H-1,2,4-mazol-4-y1]phenyl]p1perazme, -
25  the pharmaceutically acceptable addition salts and the sﬁereochemxcally isomeric
forms thereof. :

15

Analogous procedures for the preparation of compounds such as the present compounds

30 of formula (I) have been described in US-4,791,111 and US-4,931,444.

The compounds of formula (I) may be prepared by N-acylating an intermediate of
formula (IT) with a reagent of formula (IIl) wherein L is a xeacuve leaving group such as,
for example, a halogen, d1(C1_4alkyl)ammo or the hke '



20 * .triazol - 4- yl]-2- pyrldlnyl]plpera2|ne

1- benzoyl 4- [Wq%IDMZZ[ (4- chl or ophenyl ) hydr oxynet hyl ] propyl ] - 2, WW@F@% o]
xo-4H 1,2, 4- triazol -4-yl]phenyl ] pi perazi ne;

1- ( 4- chlorobenzoyl) 4-[4[ 2-[1-[ (4-chl orohenyl ) hydroxynet hyl ] propl ] -2, 3-di hy
dro 3- oxo-4H 1 ,2,4-triazol-4-yl]phenyl]pipstazine; 25 the _
pharmaceutical |y acceptable addition salts and the stereochemically
isomeric forms thereof. Anal ogous procedures for the preparation of
conmpounds such as the present conpgunds of formula (I) have bﬁen descri bed

in US-4,791, 111 and-J 4, 934 jo T2 CE@ R4 of fornet-aCHL nefbe

prepared byN-acyl gl ng .-,- 3 E‘-CO-f-z a (1)

formula (111) where{n_ £ i sS\aA4 9‘5{ %gaw such as, for exanple, a
hal ogen, di (CJerr]al kyl)am no E{ WO 96/ 01822

PCT/ EP95/ 02618 -5- [err] -T@p above N-acylation may conveniently be
conducted in an appropriate solvent in the 5 pPesence of a suitable base.

Appropriate solvents are, for %xayrp'l'e di R apjlot [ § sol v, Ré.'g.
NN- di net hy! f or mani de, Nl\l-dln?e-t(hyNacet g ( ) 3 dNehyZ —é i) ®
i'm dazol i di none; aronmatic sol vents—4. g. \a= e?%_, methyl b }Rsan et her,

e.g 1, 1' - oxybi set hane, tetrahydrofuran, 1-neti6xy-2-propanol; a hal ogenat ed

hydrocarbon e. g di chl oronet hane, tri chl or onet hane; or a m xture of such

Srel e et bt i 1y AR R MRS Sy e RET b corpfcttd lan appropriate spiventin e, .

netal carbonafes presehgeofcasuitable basen Appropriate golvenssiangfiop example dipolaraprotic

car bonat e; or orgg cﬁtsbe;eﬁ,zv &W&@Wﬂ%m 91aéemu%n§' 3t<hﬁ.eh1,ir9-
bases. The conpoun ornu ereln | S e

trifluoromethyl, 1 mam selyemﬁerps ml gyl Pf!m?y apethes g
conpounds by t he 1, P Ryibisethiané) tetrah§droferan, rlemﬂﬁdy-tzml lah@logenated Rydroctr bt
af fornmula (11) V\ntrab%&etlc anh dr'(?ton%bgn # I’If# {\ alcetlc anhydri de
(111-b), in a red® 4 &S 5hEOVeM-uene and the
lli ke, 10  Suitable bases are, for example, sodium bis(trimethylsilyl)amide, sodium hydroxide,

alkali metal and earth alkaline metal carbonates or hydrogen carbonates, e.g. sodium or
potassium carbonate; or organic bases, e.g. triethylamine, pyridine and the like bases.

|
|
{

: The compounds of formula (I) wherein R6 is methyl or trifluoromethyl, said RS being
' 15 represented by R6-2 and said compounds by the formula (i-a), can be prepared by

' fcacting an intermediate of formula (II) with acetic anhydride (II-a) or trifluoroacetic
anhydride (III-b), in a reaction—inen_solvent, e.g. dichloromethane, toluene and the like,
optionally in the présenoe of a base, e.g. alkali metal and earth alkaline metal carbonates

or hydrogen carbonates, e.g. sodium or potassium carbonate.
20 '

" u ’
CH;~C~—0—C—CH; (10-a)

] )
CF3—~C—0-C—CF; (b

/\ ,IL R?
| HN\ /_N—<®>—— N—c-—z—@ S S

| - g

| . _6:__ e

! - | | (l-a)



optionally in the presence of a base e.g. alkali netal and earth alkaljne
met al W&%@h@?es or hydrogen carbonates, e.g. sodi um or PEHEBY4261$,

‘carbonate. 20 [err] WO 96/ 01822

PCT/ EP95/ 02618 -6- The conpounds of formula (1) can al so be prepared by
N-al kyl ating an internediate of fornul.g. (VMI) with a reagent of fornula
(VI'l1) in an appropriate solvent and in the presence of a suitabl e base.
[err] O The conpounds of formula (1) can also _be converted into each other

fol | ow ngTbcsommmds of foemula(Dsap plse be prepamd by N-alsplating ag intermediateof 10 For
exanpl e, rﬁanﬁare& t@f%ﬁrﬁdz(wﬂ)\mﬁﬁﬁpﬂoﬁﬁﬁé Solvérkt ahdl B the presarice
substltute eridinyl, pyrrolidinyl, piperazinyl,

Clerr]al k§ Cl err]al kyl carbonyl - pi perazi nyI _

d err]al kyl oxycar bonyl pi perazi nyl, amino, ngno- or di( err] ) al kyl am no or

( err]cycl oal kyl am no, said substituents béﬁ ng =gseRted by R7 and said
conpounds by the formul a (I-b), .may be lqabe-pih-r—ﬁd—@he reaction of a

conpound of f{prmla (I- W th 15 reagentksof (IV) in a
Ny di met hyl formam de. [err] Further, the

reaction-i pemt sGTVent,
conpoundsRoTCrd nul in He @erted into 20

t he conpounds of rmul & Yein Z represgﬂbs CHOH fol l ow ng art-known

~ reductions. For exanple saRd reduction can ¢ eniently be conducted by
reaction with a netal hydride or conplex netal hydride, e.g. sodium

bor ohydri de, 'sodi-um cyan@Bor o- hydrrde and the like in water,

1- net hyl - pyrrol.i di none;, acetonitrile, an alcoholic nedium e.g. nethanol,

ethanol , he adnstungs ofﬁnﬂula@tcwhudwwveﬁedﬁu&e&h@mfon&hn En%ngwt ur e of
25 such soI vents. (g?rtern tive ai d.reduction can be conducte
reaction ﬁ;ﬂ’%‘!ﬂ%ﬁ ormation, s <i um hydr oborat e,
tri s(l met hyl propyl ) sodi.um hydroborate .or tri s(l met hyl -
For example, the compounds of formula (T) wherein RS is C1.4alkyl substituted with
plpendmyl pyn'ohdmyl p1pemzmyl Cl.4a1kylp1perazmyl C1.4alkylcarbonyl- .
piperazinyl, C1.4a1kyloxycarbonylp1perazmyl, ammo, mono- or dl(Cl-zo)alkylammo or
' Cg.scycloalkylammo, said subsntuents being repmsenwd by R7 and said compounds by

 the formula (I-b), may be prepared by the reaction of a compound of formula (I-c)witha
15  reagent of formula (IV)ina reaction-inert solvent, e.g. NJV-dimethylfm'mamide.

. - Rl~H @)
| halo-C1.4alkyl—C—N —'— N—C—Z—C _
R‘
. )-Y R3 ?

@b | |

. Faurther, the compounds of formula (I) wherein Z represents C=0 can be converted into
20  the compounds of formula (I) wherein Z represents CHOH following art-known
| mducnons 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 Tike in water, 1-methyl-pyrrolidinone, acetonitrile, an alcoholic medium,
e.g. methanol, ethanol, or an ether, e.g. tetrahydrofuran, 1,4-dioxane; or in a mixture of -
25  such solvents. _
Alternatively, said reduction can be conducted by reaction with tris(1-methylethoxy)-
potassium hydroborate, tris(1-methylpropyl)sodium hydroborate or tris(1-methyl-
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 PCT/ EP95/ 02W0eP6101822pr opyl ) pot assi um hydroborate in a reacti oRCT/EEYY02618

sol vent.,, e:.g. terahydufuran or N, N-di met hyl formanmi de. Optionally, the
reaction of the conpound of fornula (I-c) with a reagent of formula (I1V)
and the reduction described above nmay be coffducted in a single reaction
vessel. 5 Finally, pure isoneric forms of the conpounds of formula (1) can

be separated fromthe m xtyre conventional separation t hods. I n
particul ar, thdPreRAIpCrasHEMAY] g‘é’p‘ﬁf‘%ﬂ"@ﬁ“ﬂi“ﬁﬁ W&%Mﬁ'ﬂ?‘é%y usi ng

a chiral stati qnadimetindformmmideas a suitably derivatized cellul ose, for
exanpl e, tri (digethylcarba | ) I Yokl %[he,[

simlar chiral M V‘gﬁég@g%ﬁ%ﬁnéore 0|1F§1§.‘2n_ | nfeth%;eerﬂpgﬂ}%\?\nhn%v)
preparations, tand thesedudtion dgscived abovemayhe qog%m@ea asingle repgtion vgssel- on
m.xture andp if necesarry, further purified according to nethodol ogi es

general | y knowgihdliy, BeredédmeritTorhiof thé Esriisiinds 68fofthulh Q1) Rt be éépajatsibiyorh the
prepared by the yedction of ,aai:o ound of forﬂﬁ%ﬁé‘@_ﬂth@ﬁn aci d . 0.
‘hydr obromi ¢ aciTixEHg by fenvepgion f@@%@%‘i i ENATRIOMETS AY,0¢ \/ )
may be prepared fed biy egluhihechpsmateghaplesusing alchinl stiphatcphasesich as afsoitabln e
preparation of e ¢ |+ 8¢, ' séé@ﬁxﬂfc@ﬁ?
formula (11). v%g@ uﬁ%éﬁ@’ﬁ%‘*‘%ﬂ‘{"ﬂ , té@%ﬁ‘gr maceut | ca ?(;D) and
accept abl e 18ddi sitnilar chiral stationarytphasest er eochemi cal |y i someric forns ther eof
di splay useful pharmacol ogi cal activity against Helicobacter species; e.g.
:—|e|kl cobact er t pyﬁ,?nifmﬁglﬁh'gag&ﬁfﬁ)ﬂoﬂqﬁﬁﬁﬂg%aﬁ&isj m?meﬁm Ytbdﬁd@m&?deidbmed

i ke, in particular I cobact er ri. arti.cul arl v..i npart.an

this context i JT9miheEarionmIxm a‘ﬁ/ugo"?% 1f“§€%§8ﬂﬁﬂiaq§mg%ﬁﬁ?®%es
activity agai nsgenéraHy gnowh in thé attel i cobacter as well as. bacterici dal
activity 15 -

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

o

. 2 . ' |
Q )l\ R , _{l# acid
CIMI-O—C—N N: N—YIN—E’— \ ll’\Rs. ——’. .
™
| N R2 4
I/ = _R
HN N N)kN—(.Z—Z \ i , @
N A W
Rl .

20 _ - |
The intermediates of formula (VD) may be prepared following the procedures as
described hereinabove for the preparation of the compounds of formula (I) from the
intem_lediates of formula (II).

25  The compounds of formula (I), the pharmaceutically acceptable addition salts and the
Ste:eochemically 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. A -

30 Pa_nicular_ly 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



agai nst said bacteria. The bactericidal effect on Helicobacter was

det er mi Wods182R WO 96/ 01822 PCT/EP95/02618

PCT/ EP95/ 02618 -8- suspension cultures by neans of a procedure described in
Antimcrob. Agents Chenother., 1991, vol. 35, pp. 869-872. An interesting
feature of the present conpounds relateg to their highly specific activity
5 agai nst Helicobacter The conpounds of fornmula (1) were found to show no
inhibitory activity against any of the follow ng species: Canpyl obactor
jejuni, %WMNMM%WWWWbM@ sput or um

Vibrio sppChelﬁg@,gpyimoggp%aﬁeg@ .@md Escherichia coli, tested at

concentrations up to d0[err] An inportant asset ' of t he present
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not adver nga;nsaﬂbbmbedeby’l'hm:qmudds;ofefmula yevere fiefund ke shomomainhibitory i vo.
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humans, aneyinbecter spusorams ¥y Sdapiylogoeaus gureys and
Exanpl es o&%gugbgymﬁhﬁﬁﬂﬁnggp& ﬁ;-swast ritis, st omach ul cers,

. duodenal ulcers and gastric cancer. Inview of their useful

anti-Hel i cobacter t he subj ect ounds, may. be 20 farnul ated
into rlo‘g'sl H%PEE%?E c,‘h Pmeﬁolf‘B?‘{“gﬂ ‘ﬁ?‘g&s é’ﬂbﬁgﬁé‘? t Hypy OI Bhepar e

t he phar rraa:tq:HbelabﬂmrqutmlpHernuiyatlallowpﬂaanatra)mayardmie‘ﬁmtammndmt of
the partic I a&ﬁg@ﬁ’lugﬂc il nl'm(af: 0. L he active

i ngr edi entﬂl §£ co |tr?h|%Xt| mat eEa m X J’?govm %ht ap ar maceut ically
acceptabl e_carrier, which may take a wide variety of forms depending on t‘le
f or m of prewmqndm-taesweace@powﬁmmm%ﬁpbwéw etherapentical drugut i cal

Cgﬁposlistlol?iitreitﬁt & -ﬂ%ﬂbtddlﬁlllﬁﬂkt X %&ﬁlﬁ}ﬂ@%}ﬁfé&%&?&%ﬂ@bﬂ&ér&b' yl for:
adm nistra ra cta or era ction r. exanpl e,

'n pr epar | AT 585 o Brtons. Erapples Of i giseessy or aftlicrions a°F gastridy, o

phar naceut stamhchnalcers, dungjeriabuleers|ang gastriscankeras, f or - exanpl e water ‘gl ycol s,
oils, alcohols and the like in the case of oral liquid preparatlons such as

2?2?%2?“‘?&5@??‘““&23?*“‘*4“%, G ales jrbfitfes, e sfibcborfpondiny B 0, SU01 7

20 ted into various pharmaceutic forms for administration purposes. To prepare
the pharmaceutical compositions of this invention, an effective amount of the particular
compound, in base or addition salt form, as the active ingredient is combined in intimate
~ admixture with a pharmaceutically scceptable carrier, which may take a wide variety of
forms depending on the form of preparation desired for administration. These

25  pharmaceutical compositions are desirably in unitary dosage form suitable, preferably,
for administration orally, rectally, or by parenteral injection. For example, in preparing
the compositions in oral dosage form, any of the usual pharmaceutical media may be
employed, such as, for example, water, glycols oils, alcohols and the hke in the case of
oral llquld preparanons such as suspensions, syrups, ehxlrs and solunons or solid |

30  carriers such as starches, sugars, kaolin, lubricants, binders, dlsmtegraung agents and
the like in the case of powders, pills, capsules and tablets. For parenteral compositions,
. the carrier will usually comprise sterile water, at least in large part, though other
mgredlents, for example, to aid solubility, may be included. 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 appmpnane liquid eamers, suspendmg agents and the hke may be
employed. '




the.liKe i'n the case of povvders pills, capsules and tablets. For
parenteral cO¥P8¥MBBns, the carrier will usually conprise st RGHEPREIIB

at |east in large part, though other ingredients, for exanple, to aid
sol-ubility, may be included. Injectable solutions, for exanple, may be
prepared in which the carrier conprises saling solution, glucose 35
solution or a mxture of saline and glucose solution. |njectable
suspensi ons nmay al so be prepased in which case a iate |i carrlers
suspendi ng agent dhe pharmageutical composition Bg“\ﬂ?)“@ Q%’Lf“m“v
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whi ch is wat er - maceeptable, egalimathylsulfoxjde and the kke@pﬂmcmpoun@ of formula (I) may be
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described in US- gurm 1985), BP-A-1973710clober 15, 21986)1%54 535 FS20AWO B/12035
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m xed et hers t heethers andmnxndethmetlmeoﬁwhemnfoﬂemmwdoﬁﬂle hgdmpgrmlbsbﬁmelo

SQP%’?LS?;%%?M or 1sop Ioki@xtﬁﬁ eta?w I ar?/I
hydr oxyet hyi, hyPReHY MW‘SW%F‘&HE GMMYZ}F%&Y
particularly car ybu lwboay@a&lhﬂhydmaﬂiir@rea}wﬂyﬂetmmxyethyl

Par boxyCer 1] 2?%7#%@[ Lﬁ%«w@z&?@yb%@&%@%mmw@w or 15
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2- hydr oxyet hyl - [Equnanmotewmtuvgs(m pxants and/or anz&m @&k@bﬁ.ﬁy&methyl-ﬁ-(:b

{neaf' &Oﬁyiggjog%llher@ggno%m?g ﬁdextrl %@Vi}l €S vvhe el at@?east t wo

cycl odextrin 20 me AR PAHRRIAY WRPPYBER ent groups such
as, for exanpl e, The term mixed ether denotes cyclodextrin derivatives wherein at least two cyclodextrin

20  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

25  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
to 10, in particular of 0.3 to 3, or from 0.3 to 1.5. Preferably the M.S. ranges from

30  about 0.3 to about 0.8, in particular from about 0.35 to about 0.5 and most particularly is
about 0.4. M.S. values determined by NMR or IR preferably range from 0.3 to 1, in
particular from 0.55 10 0.75.
The average substitution degree (D.S.) refers to the average number of substituted
hydroxyls per anhydrogiucose unit. The D.S. value can be determined by various

i 35  analytical techniques such as nuclear magnetic resonance (NMR), mass spectrometry

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

different values may be obtained for one given cyclodextrin derivative. In the
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from 0. 55 MpsbpreS: ag1VaH Vs % Yse A the PERsPRLIBYatigR Bie thoss partially

hydr oxjsal kwbsdmed/&byclo&xhﬁrethasommddemmm hydroxypespyt, diydfbxiyethiyhe

present inveniion.are riiall ti cl od trln derlvatlves
wherei n t h&® V@“ﬁ‘ﬂf@‘i Mﬁ?@ %ﬁ&d"ﬂw WE%S-of di fferent
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posttion an commmng less i 586 unsubstituted B-cyclodextrin. M.S. values
20 detenmned byNMRorlRpreferablyrange i'rom 0.55 t0075

It is especially advantageous to formulate the afoxemenuoned phannaceutxcal _
compositions in dosage unit form for ease of administration and uniformity of dosage.
Dosage unit form as used in the spec:ﬁcauon and claxms herem refers to physically
25  discrete units suitable as umtary dosages each unit contammg a predetermmed quantity
- ofactive mgred:ent calculated to produce the desired therapetmc effect in association with
the requned pharmaceuncal carrier. Examples of such dosage unit forms are tablets
(including scored or coated tablets), capsules, pxlls, powder packets, wafers, injectable

30 ' soluuons or suspensmns and the hke and segregawd muluples thereof

: In view of the usefulness of the subject compounds in the treatment of Helicobacter
related diseases it is evident that the present invention provides a method of treating
warm-blooded animals, in particular humans, suffering from Helicobacter related

- diseases, said method comprising the systemic administration of a pharmaceutically
35  effective amount of a compound of formula (T), a pharmaceutically acceptable addition
salt thereof or a stereochemically isomeric form thereof; in admixture witha
pharmaceutical carrier. In a further aspect of the invention, the subJects compounds are
administered for use as a medicine. : -



ur'substituted [err] or [err]- cyclodextrin is |less than 5% of
.cycl odextri "W and in particular is less than 1.5% Ano]%wk%ls
particu)arly interesting cyclodextrin derivative is randonmy methyl at ed
[efr]-cycl odextrin. Mst preferred cyclodextrin derivatives for use in the
present invention are those partially 15 sypstituted [err]-cyclodextrin
ethers or nixed ethers having hydroxypropyl, hydroxyethyl and in particular
2- hydr oxypropyl and/or 2-(1;hydroxypropyl) substituents. The nost preferred

cyclodextrin derivative for~use in the conpositions of the pr esent
i nvention is hydh genepdl Qi cotempiated\iidt afl effective dhiy amourn wduld be firorh B05maghe tof
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speci fication artle sspansgoftee ‘P‘l/‘hiﬁ “%H@ai‘?ﬂfep*wma&
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dosage unit forrmemwmﬁmhbenyse)(tentcl udi ng scored or coated tabl ets),
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Hel i cobact er reI d d seases sai f hod
admi ni stration f gﬁﬂ,‘%‘ﬁp? e 2% f‘@%@\f@ﬂ%ﬂ%ﬁ %@%@{g&#ﬁfgﬂ%d of
formula (1) 15a p:bmhﬁmennheupyia;ebxsmﬂtemhpomdsjletg bismaih subcmmsnmth a
st ereochem cal | y, Cq {:ﬁiﬁq:i{? éﬁm{ i drfeie|
carrier. In a fLﬂ’lt’%ﬂr aspec 'he, mver'lt'igon gmhsni ds are
admi ni stered f orthellke, Fo-reconten anfagonists, 336@8?@!92?“ e fik
PCT/ EP95/ 02618 | kﬁtbtdntpuhﬁ) RRIbBRADE. 3 Gifeprildle, Mhs6prasulé, npumogazbm abdrdent
houl d be from 0 5 r1T'-gorth%t:ompoundscltedtobt',usefulforac:ombmzmontht:rapythhthe.

20 compounds of formula (I) an effective dally amount would be from 0.05 mg/kg to 50

mg/kg body weight.

Hereinafter, "DMF" means N,N-dimethylformamide, "DMSO" means dimethyl
25 sulfoxide and "THF" means tetrahydrofuran.
a) A mixture of ()-ethyl 4-[4-[2-[1-(4-chlorobenzoyl)propyl}-2,3-dihydro-3-oxo-4H-
1,2,4-triazol-4-yl}phenyl]-1-piperazinecarboxylate (15 g) in a hydrobromic acid solution
_ 48% in water ( 150 ml) was stirred and refluxed or 6 hours and then stirred overmght.
i 30 The mixture was evaporated the residue was dissolved in CHzClz and washed with
NaHCO3/H20. The organic layer was dried, filtered and the solvent evaporated. The
resxdue was dissolved in 2-propanol and crystallized into the hydrochloric acid salt (1:2)
in 2-propanol. The precipitate was filtered off and recrystalhzed from CH3CN, yielding
7.9 g (2.2%) of (£)-2-[1-(4-chlorobenzoyl)propyl]}-2,4-dihydro-4-{4-(1-
35 piperazinyl)phenyl]-3H-1,2,4-triazol-3-oné . dihydrochloride . monohydrate;
i mp. 175.9°C (interm. 1).
i b) Sodium hydroxide (4 g) dissolved in water (20 ml) was added to a mixture of
- intermediate (1) (6 g) in CHz_Clz (180 ml) and the mixture was stirred for 30 minutes.




50 ng/ kg body weight, preferably fromO0.1 ng/kg to 30 ng/ kg body weight’ and
more pr¥PEFAM2Y form 0.5 ng/ kg to 10 ng/ kg body melghtnggi%mpp %Q 8cvi dent
that said effective daily anount nmay be | owered or increased dependi ng. on
the response of the treated subject and/ or dependi ng on the eval uation-of

t he physician prescribing the conpoundsi®f the instant invention. The

ef fecti-ve ranges nentioned herei nabove are therefore guidelines only and
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omepr azol e Example@pr azol e, pant oprazol e and the like. For the corrpounds
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m xt ure of

{425 1- flebichane B snivegt pmPaspipe The msidnyas govsialigsd o 2-propanc and
1,2, 4-tti adnbd,dhglﬂithWD%)bfﬁt)pbaazyMe[ﬁaiﬁgﬁXWﬂﬂmb&ﬁo yB 237 obr omi §
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di ssol ved i n CH[err]CI [err] and washed with. Nchqerr]/H[err]O The organic
layer was Expmple3fi|tered and the sol vent evaporated. The residue was

di ssol ved Anmixnieop dznr(zg)ﬁmmdooﬁnpwﬁgmﬁn@zm@rl c acid salt
1£rlor2n) &Fe?ﬁw%%@wmms foiy | red off z&nd r%n'e)évSt allized
()-2-[1- (4smdmmhugmo§mp|xmmquyd\]vagpotnﬁ ﬁ_ Vs f_j : f6t32hom's The

pi per%ﬂ g%’ | nterm ﬂuﬂﬁ&ibyp"’c&ﬁﬁnc' Srath &Hﬁﬁcage’i’?mdrate
30H 98/2) ‘The pure fractions werecollectedandevaporated. The residue

was tnmranedm ethylacetate/diisopropyl ether, yielding 1 g (51%) of (i)-(R*,R*)-l [5-

[2-[1-[(4-chlomphenyl)hydroxymethyl]propyl]—2,3-dxhydr<_)-_3.-oxo-4H-l,2,4-tnazol-4-

y1I-2-pyridinyl]-4-(2-pyridinylcarbony)piperazine; mp. 210°C (comp. 3).

Example 4
A mixture of compound (16) (0.35 g) in 1- propanamme (0.5 ml) and DMF (2 ml) was
stirred at room temperature overnight. The mixture was punﬂed by HPLC over silica gel
(eluent CHzClz 100 to CI-12C171CH3OH 90/10 over a 20 mmute periodand -

30  120ml/minute and to CH30H 100 after 20 mmutes) The desn'ed fraction was collected
and evaporated, yleldmg a solunon of 022 g (:1:)-4- [5-[2-[1-(4-chlorobenzoyl)pmpy1]-

' 2,3-d1hydro-3-oxo-4H-1,2,4-mazol-4-yl]-2—pyndmyl] l-[(propylammo)aoetyl]-

piperazine in DMSO (21 ml) (60 6%) (comp. 4)

35. ExampleS |
A mixture of compound (16) (0.25 g) in 1-propanamine (0.25 ml) and DMF (1.5 ml)
was stirred for 1 hour. K[OCH(CH3)2]3BH IM in THF (1.5 ml) was added and the
mixture was stirred for 1 hour. A NH4C solution (0.25 ml) was added, the mixture was



b) Sodi'um*hydroxide (4 g) dissolved in water (20 m) was adde ] Xt ure
of internedi YRM226 ) in CHerr]C[err] (180 nl) and the %‘iffﬁﬁﬂ%@ -

stirred for 30 m nutes. WD 96/ 01822 : '

PCT/ EP95/ 02618 - 12- Benzeneacetyl chloride (2.3 g) in CHerr]dJerr] (20

m ) was added dropw se and the m xture was stiBfred at 20C for 2 hours.

Wat er was added and the | ayers were separated. The organic |ayer was dried,

filtered and the solvenf. evapgrated. T i due s crystalli fr
2- propanol . The iﬂr@éifﬁiﬁ?‘g-- Wiﬂ@g?‘ggy%ﬁ’i’(g‘h" rgﬁ%gﬂ P@tdégﬁ?f OH
(5999 of ()- 5 90/10to CH2Cl/CH30H 70/30 over a 20 minutes period and 120ml/minute). The

1-[4-[2-[2-(4- I i = - : h-dal d I
Iphenyl ]+ - (phelrerERERS %%é@?%%%ﬂ%%%@@%%_ sop o 8 G TR~ e
m xture of acet i{-}lﬁifﬂw{ﬂdﬁ' qrophepyhhydroxymethyliprapy]-2.Bydipydrogd-oxgrdHsbddum
bonate 105 ( 1iBiafol@ylj-2-pyeiditsAe]- i Feiﬁ’n S0/ 8 .
g\a/t(rar gingh'?. Tﬁe( ) Xt l}iragl\!/\gsﬂygiool ed, (@V\gfﬁgﬁnﬁ%ﬁ?gg}ew and ?Egnflg?e(?)sﬁdvxgr%z 2%)

separated. The Ri @l ayer was dried, filtered and the sol vent
evaporated. The residue was crystallized from 2-propanol and dried,

yi el ding 8 g (89Phe coimpopnds listesk in ithekablé heiribélopwwerb prepatedrin agdoydancgpwith ofic 8f
di hydr o- 3- oxo- 4 - !.'ﬁiﬁ -4-yl.lphenyl ] pi perazine; np. 125C (conp. 2).
15 Exanple 3 A mlﬁlé?%.}vleé&g% con%gﬁcr%&%gﬂ (2 g in DW (100 mM) was stirred
at -40C. K[@@H(CH err])[err]][err]BH 1IMin THF (11 m) was added dropw se
and the m xture was,stirred overni ghtj%’hecn;-)mlgre was poured into water

and stirred for 2h8urf—'ﬂhe ? pregipithte (| tered of f and purified
by col um chr oneRbgfapby o Si | 'Nge}‘TTGHG&\:@ﬂHG [err]/CH err] OH
98/ 2). The pure fracti wer eed| | edtmd and evapetated. The residue was
triturated in ethylacetate/diisopropyl ether, yielding 1 g (5 1% of

E?Z E ?[ {RZ) cﬁl E)rS( enyEX.Hydr oxynmet R | propyl ] {2A3} di hWdr of Bhysiceldata 1, 2, 4-t [ i
azol -4- yl]-2-pmOdii®-1i-4- (2-pyridi nyl carbopyl)biperazihe. np. 210C (conp.
8). 25 Exanple 4 1 |1 |CgHs-CHy- CH|C=0 |mp.172°C |

6 |1 |24-Cl-C¢H3-CHa- . |CH|C=0 -

7 |1 |cCsHs- CH| C=0 -

‘8 |1 |cCeHnI- CH|Cc=0 -

9 |1 '¢c1-c51c1§- | CH|c=0 -

10 |1 : | CH|c=0 :

cl : _

11 |1 | CH;-CH2-0-CO- |CH|C=0 -

12 |1 |Cl-CHs- - |cH|Cc=0 mp. 176°C

13 {1 |CeHs CH| C=0 mp. 180°C /HCI
| 14 |1 |4CL-CeHs N |c=0 |-

15 |1 | CeHs-CHa- N |C=0 mp. 166°C

16 |1 |Cl-CHp- N |c=0 -

117 [1 | 3-pyridinyl N |c=0 mp. 159°C

18 |1 |2-thienyl CH|C=0 -

19 |1 | CgHs-O-CHy- CH|C=0 -

20 |1 |2-furanyl - CH| C=0 -
| 21 |1 | 3-chloro-2-benzofblthienyl | CH| C=0 -




A m xture of conpound (16) (0.35 g)
m ) Waév‘%ﬁ'q%zd at room tenperature overnight.
HPLC over silica gel

(el uent:

90/ 10 over a.20 m nute period and 30
after 20 m nutes).

2, 3-di hydro-3-0xo0-4H1, 2, 4-tri azol -

in 1-propanam ne (O.
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nd DMF (2 -

I ed by

CH err]C[err] 100 to CI—I[err]CI[er]/CI—I[err]C]:I .
.120m /m nute and to CH err]OH 100

The desired fractiol4mas coll ected and evaporated,
yielding a solution of 0.22 g ()-4-[5-[2-[1-(4-chlorobenzoyl)propyl]-

4-yl]-2- pyrld

myl]- L

(propyl am no) acety

|]- pipergzre—+a- “‘“121 #?LT’GG&‘}A fca i ap-e—5—A—i xt ure
of corrpourcCc(._L@x(O 25 g) i RO1- pr opanaf Ae (0.—25 m ?hmmﬂdlﬁ (1.5 nl) was
stirred fdmol |hamr| K[OCH(CH[err])[err 1lefr1BH IMin THF (1.5 m) jas
added and Jt he Jm xtju &s stirred for L hopr. ‘A NHerr]d solution [0.25
m) was adaed,| t hg e was VWO 96 eiBerRo |- _ .
PCT/ EP95/ Q2618 - 13- ed for 1 hour|and}then pufified by HPLC ovgr
silica gelf (elluent}: ety J]Cl[err]/ CHerr]OH 90/1p to
CH err] d [|efr] [ p s period and 120m / njnute).
The desi re((?]';:sfragH E‘gﬁ%\;}; g#@g’f@ and g;"ga T 'ed S/i el di ng a sol ut{on of
0.09:'g (){(R,|R*) -}
4-[5-[2-[1-2L4(4 Loxymet n}:ﬁja&ﬁ/ 2 3- d| hydr o- 3- oxof 4H1, 2,
4- 5 trijazol Idinyl]-1-[(p no) acetyl ] pi perazi neji n DMSO
(8.5 mM) (32.23% ( The conpoupds {isted ih the table herei hbel ow
were prepared [in 4c one o ¢! ove pdescribed procedufes. 10
[err] Co. P ‘Ee{%w_&:ﬁ C&'{] QZB R 7 ~Physi cal data no.
no. 1 1 26C[err]l-i{-pyrtqin3¢l—|[err] CH|C=0 fapl 202°0/2HC1I np} 172C 6
1 2,4-C qry ] Kl [err] - &bC:C ; cCerr]Herr]
CH 02082?[ lrc( %ﬂ@f?g{rr]- N Cﬁp@a:
12 |CH3 CH| C=0 “mp. 125°C

28 |2 |CFs- CH| C=0 -

29 |2 |CHs3- N |CO ' |mp.178°C

3 |3 |2-pyridinyl N | CH-OH | mp.210°C/(R*R¥%)

30 |3 |CHs o | CH| CH-OH |mp.223°C/(R*R*)

" '

31 {3 | CH;—C—N N—CH,~ |CH| CH-OH | mp.207°C/ (R*,R*)

32 3 CHs- N |[CH-OH | mp. 252°C/ (R* R*)

33 3 C5H'5-CH(2)- N | CH-OH | mp.204°C/(R*R¥)

1] .

34 |3 | GHs—O-C-N  N-CH~|N | CH-OH | mp. 195°C/(R*R*)

35 |3 |4cCrcey | cH| cH-OH |mp.218°C/R*R¥)

36 (3 | CeHs- CH | CH-OH | mp. 197°C/(R*R%*)

37 {3 3-pyridinyl_ N | CH-OH | mp. 224°C/(R*R¥*)

38 |3 l-piperidirgr_'lmethyl' N |CH-OH |mp.192°C/(R*R¥)

39 |3 | GHs—0-C-N  N-CH-|op | CH-OH |mp.192°C/R*R¥)

40 |3 |4ClCeHs | N | CH-OH |mp.197°C/R*R*)

41 |3 | 1-piperidinylmethyl CH| CH-OH | mp.208°C/(R*R¥)

4 |4 |CH3(CHp>NH-CHy- |N |C=O .

42 |4 | (CH3)2-CH-NH-CH»>- N |CGO -

43 |4 | CH3-(CH3)3-NH-CH»- N 1C=0 -

44 14 | CyHs-CH(CH3)-NH-CH2- |N | C=0 -

100 | 4 | CH3-(CH2)4-NH-CHp- N |Cc=0 -



R ‘Yg,bg/ﬁ{s]zy[err]- ' | " H =0 10 éH PCTEPSSO18

9 .
CH C-OCI 1 CHerr]-CHerr]-0CO
d-CHerr]-  CH C=0 np. 176C 13 1
cdeérr]Herr]- . CH C=0. np. 180C/HA 14 1
4-d -derr]Herr]- N CO01585- 1 derr]Herr]-CHerr]-
N C=0 np. 166[err]C 16 1 ad-CHerr]- N
Cc017 1 3-pyridinyl - N C=0 np. 159C. 18 1
2-t hi enyl ' —E€H—C=0-19 t CremrierTi=CCHerri=
CH c=020 1fCop fﬁﬂmyl RS | C 211Phxslc data
3-chl or o- 2- benzp®] { MOapy/| CH C=0 - WO 96/ 01822
PCT/ EP95/ 02618 | 4%- | Go. 5¢5H9_NH_CH2.R[ err] IN |c=0 |- A Z
Physi cal data np, % 4 CH CO - 23 1
CH[err]-CH:CHCé‘?:H% IINBqCH@'_O[err]% (?0- -
CHCc=025 1 |470 4C[<=(cimf)g+N-pH§H:CI+ N dG:O 26 1
3-pyridi nyl g - ng 2 2HCL. 27 1
2-pyri di nyl 48 14 mﬁ%jz% . leg%(é 2  CHerr]-
CH Cc=0 9 145C éwmhdlnyln@ﬂpérr] N - CH . C=0
- 29 2 CH L] _ <:: np. 178C 3 3
2-pyri dinyl 50'14 | BCR \_;,NH‘E’S'% Mok R, RY)
51 |4 (C4Hg)2-N-CHz- N |C=0 -
152 |4 | (CsHj1)-N-CHp- N |C=0 -
53 |4 |CHy(CHppNH-CH- |CH|C=O |-
54 |4 | (CH3)2-CH-NH-CH3- CH|C=0 -
55 |4 | CH3-(CHp)3-NH-CH,- CH|c=0 ,
56 |4 | CoHs-CH(CH3)-NH-CHy- | CH| C=O -
57 |4 CH3-(CH3)4-NH-CH>- CH| C=0 -
58 |4 | cCsHg-NH-CHj- CH|C=0 -
59 |4 | cCgHp1-NH-CHy- {CH|{C=0 |-
60 4 | (CoHs)-N-CHy- CH| C=0 -
61 |4 | (C3H7)2-N-CHs- CH| C=0 -
62 |4 | (C4Hg)-N-CHy- CH|C=0 .
63 |4 (CsHj1)2-N-CH»z- CH|C=O = |-
64 |4 | 1-pyrrolidinylmethyl CH| C=0 -
4 | HC—N  N-CH,— -
?5 Hy 2 CH| C=0
66 |4 | 1-piperidinylmethyl CH|C=0 mp. 165°C
67I 4 | cHs—O g N N-CH C=0 210°C/2HCI
—0-C- —~CHy~ mp.
2Hs { 2 | CH | P.
2 M
| 68 |4 | CHs—O-C—N N—CH,— C=0 mp. 168°C
69 14 |(CH3)-N-CHz- N | C=0 mp. 174.0°C
170 {4 | 1-piperidinylmethyl N |C=0 mp. 200°C
71 |4 | CH3—C—N N—-CH;—- |CH|C=0
\/ -

mp. 226°C /2 HCl

72 |4 |cm—Cc—N N—CH- |N |C=0 |mp.153°C

73 |4 |(CjHjsp-N-CH-  |CcH|cO |-




CH O OH
] ° syoSshiihi |- CH CHoH T 05§R* R*) 32

[err

3 CH err]- : N CHOH np. 252[err]C/ (R, R") 33,
3 (Jerr]Herr]-CHerr]- N . CHOH np. 204[err]C /-
(R*,R*) [err] 34 3 | -16- N CHOH np. 195C/
(R*F,R*) 35 3 4-d-derr]Herr]- CH CH O rrp.
218[err]C/ (R, R*) 36 -3 C[err]H[err] CH CH O
np. 197[ er (+€# ; 37 3 TPy — — N CHOF np.
224C | (R* bo_) .| 3 ?)erldl nyl nexw z Rhysicaldptacy .

192[ err] C [RQ-R nm 'zq '2 Jerr] _ _CH_CH-OH_Inp.
192[err] C 74Rj (GPH; E.N.@-Ip C[err](f:{-]e_r&]ae. 1- : N CH OH

. 197C / d Tet hyl "CH CH O™ .
r2r88[ err]C 45@“?) éé“H”@'N' I[greH I(ES\%IE rr]y[erd-NHCH err] - P N
cC;I_;[C) 42] (écl 6:;4{ =m3)mmmuamrm[ermk | CH-OH -L(RI*,-R*)C=O 43 4}

err]- r P 44
err]Herf & oo ¢ ?W er?] NN E5%o [tﬁ‘*#)
CHerr]-(QHEr{P)[ | N - CH-OR=p(R*Rftd» 96/ 01822
PCT/ EP95/ O 81 -15¢ A - Z
Physi cal d é 3. na Eﬁg Pil CHch err] I—EEE e‘?ﬁ%@t‘q{@?’ﬁﬂ N

C=0 46 : H 47 4
(errH ef ) S ] v “Y‘P'!‘:"hcﬁi[e”] CHy CH R, [R5 |

(Clerr]H ef8Q) (CHHEp--CHa- CHN CHOH 4¢R*R¥)
-yl I gy 8! icmg, Wm0 | cuftudn | GO (
. 82 (CoHs)-N-CHp- - CH|CHOH |(R*R¥)

83 cCgH11-NH-CHp- CH | CH-OH | (R*R*)

84 cCsHo-NH-CHy- - |CH|CH-OH |(R*R%

85 CH3-(CH24-NH-CHy- [ CH|CH-:OH | (R*R¥)

86 CoHs-CH(CH3)-NH-CHp- | CH| CH-OH | (R*R¥%)'

87 CH3-(CHp)3-NH-CHy- |CH|CH-OH |(R*R%)

88 (CH3),-NH-CHj- CH | CH-OH | (R*R*)

0
s

CH;3-(CHy)y-NH-CHy- CH-OH | (R*R*)
7\

w'H*‘HHMMMM'MMMMMMMMMMMMMM'&E@I
] — =
j_1

BCN_ N-CH~ N | CHOH | (R*R%)
91 I-pymolidinylmethyl | N | CH-OH | (R*R¥)
92 CyHs-CH(CH3)-NH-CHy- |N | CH-OH | (R*R¥)
93 CH3-(CH24-NH-CHy- |N |CH-OH |(R*R*)
94 cCsHo-NH-CH- ©  |N |CH-OH |(R*R¥%)
95 cCsHi1-NH-CHy- N | CHOH |®R*R%)
96 (C2Hs)2-N-CHp- N |CH-OH |(R*R*)
97 (C3Hz)2-N-CHa- N |CH-OH |(R*R¥
98 (C4Hg)2-N-CHa- N |CH-OH |(R*R¥%
99 (CsH11)2-N-CHo- N | CH-OH | (R*R%)
101 H = N |c=0 |1831°C
102 CH3-(CHa)z- N |C=0 |1528°C
103 CH3-CHz- N |[Cc=0. |1388°C
104 (C2Hs)2-N- N |[C=0 |137.0°C
105 N

CH-OH | mp. 2034°C/ (R*R*)

CH3-CHp-




51 .4’ ‘ﬁéMr])[err]-l\Fm[err]-' N GO pepmposnzas 4

(C[err]H[err] err] . N C=0O - 53 4
CHerr]-(CH err])[err]-NHCH err]- CH C=0 - 54 4
(CH err])[err]-CHNHCH err]- CH C=0 - 55 4 :
CH err]-(CH err])[err]-NHCH err]- CH-17=0 - 56 4
Cerr]Herr]-CHCH err])-NHCH err]- CH C=0 - 57 4
CHerr]-(CHerr])[err]- NH-CH[err] CH C0O58 4 :
cerr]Herr]-N+CH err]-= CH.__C= .59 a4
cerr]Herr]- NHGd[ fE)H- : R6 CH CO| A | -50 Phgsicaldata
(Cerr]JHerr])[efn err] - CH| C0O - 61 4
(C[err]H[err])[e CH P - CHI & 4 62 .a1bko
(errlHerr])[ ol 98 M3 g?’H‘QC"‘Z)Z' - CH N CH-OH | 18, 1943°C/ R*R¥)
(C[err]H[err])[er]-N-CHerr] CH | C=0 - {6820 4
1-pyrrolidinylnme 65 4 [legr I cH-
C=0 66 4 1- D??jerldl yl ma%ga@ CH ng) CHOHm mgpl 15880["&/&1 67
4 _ CH c_o B mp.| 210[er {YH20 2HO [err] 48
?CR[ DI 1-N 108é5] (C7Hh5)2-§FCH- C_OCHFCHW?;(R*K‘*)?O A
err err] - 19 =
1- pi peri di nyl net H,ﬂ.ﬂ 5 (MCHT ro—lteBe CH % ﬁ*ﬁﬁ.[)
CH C=0 nmp. 226[err]C /2 HC [err] 72 4
N C=0 Pharmacplogitéiz®ample 4 (C[err]H[err])[err] N-CH err] -
SST J E;SS /02618 ilge R et activity of the subject compounds was assessed by the following in
' 5  Vvitro test procedure.
Example 6 ; Activity of test compounds w

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

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
10 after treatment of growing cultures of the bacteria with the antimicrobial agents.

~ The test compounds were dissolved in DMSO at a concentranon of 10‘3M. A dilution to
10-4M 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
15  controls in each Repﬁ-Dish. Ampicillin ((+)-6-[(2-amino-2-phénylacetyl)amino]-
| 3,3-dimethyl-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
compounds in each batch of tests. (Thesé compounds were tested at final concentrations
of 10-5, 106, 10-7 and 10-3M). Test plates were stored at 4°C until used.
20  The five isolates of H. pylori were maintained by subculture on 10% blood agar every 2
; | or 3 days. The bacteria were grown at 37°C under an atmosphere containing 5%
oxygen, 10% CO; and 85% nitrogen. Suspensions of Helicobacter pylori for inoculum
were prepared in Brain-heart infusion broth and adjusted to an absorbance of 1.510.3 at
: 530 aM. ' _ : _ '
- 25  Freshly prepared 10% blood agar held at 45°C was added in 1ml volumes to the wells of
: . the test plates, thus diluting the test compounds to 105 and 10-6M. The medium was
b - allowed to cool, then 10 i volumes of bacterial suspension were pipetted on the agar
'5 surface. The plates were incubated for 48 hours at 37°C under the microaerophilic
atmosphere described above. To facilitate reading of the plates and to ensure that any |
.30  growth on the media was truly H. pylori, advantage was taken of the highly potent urea



A Physi cal data ne., ~
Sg BWO’%"“” R[err]cH cc075 4 (Ce rr]H[erP YERISID2GIR. CH er ] -
CH C=0 - 5 5 CH err]-(CH err])[err]-NHCH err]- N
CHOH (R,R*) 76 5 (CH[err])[err]-(I\Illl_—tcNJI:lli rE]err] . Nmo?Jr.OH
Eg §§ A | SE?{r]_(m[er'r])[eqi LOH OROt (ROR) 79 5
T RE A Rt PR 21 N
(] er r] H| broth werergentiyaddel] 6 ¢dch Repli-Dish well arfid the {,Bﬁb %zoc 5

| é%iii{ﬂ%?ﬁ ﬁ 4 ﬂw’fﬂm“maﬁh%ﬁw e{'mﬂlwsilr@atlwxssensof

o err] H % plates. A purple coldiirwaSHitEipreted ﬁ*gr&ir)h lo -'érange

CH er i) - (ﬁiicﬁgrbmém]p%h gac %&m 8%:11
R e e eias A G R
"~ (CH err] )t[’ ¢ fwoNtenCeijtmatiohs tested were retestemﬂl(ﬂﬂ'tﬂﬂ dxluﬁgﬂ‘s &ﬁd%%ﬁ) eﬁtgbhsh

CH er r] - (e M[vﬁﬂ{%ww ggbaﬁwfnalgspemegas targft gt,ga%qnpd'lhgﬁ fant hy|
N bt Orthe MG vaiugs fop compoundsd & 7P 14 102072028, 581 34wl N

CH-Oilo (182, K9 mﬁﬁl%v’ﬁcmfoxﬂdtﬁ & %ﬁw ~NH-CH{err] - _
?;*O_i Compalion ]H[e(ra;]r ngl-ﬁerr] rr] N CH-CJ-|I\I (R*C!_FR*O;
%mw N R* R*) 97 5
96 ﬁ&ﬁf @&}N' qsélc[ltetmllghout these,qxamplgﬂre@;,qgs_l_ tog:_lconm(b)m@af) 5 '
(Jer ]H[e” H ally accéptable ach addicihsdlt b s eRocRomiclly O
(Cf err| Hfemmula ['::”{mq’ ° CHOH T RTEY101 1 H
(qumHBM&k%h'l err]C 102 1 CH[err] (CH[err])[err]
N  C-OExample 103 1 CHerr]-CHerr]- N
_C:O &amL of the A.L was dissolved in 0.5 1 of 2-hydroxypropanoic 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
20 sodium sacchmanSlofpunficdwaterwasadded;UponsnmngwereaddedZSlof-

cocoa flavor and polyethylene glycol q.s. to a volume of 501, provxdmg an oral drop -

solution compnsmg 10 mg/ml of A.r “The resulting solunon was filled ifito suitable
containers.

25 20 Grams of the A.I 6 grams sodium lauryl sulfate, 56 grams starch, 56grams lactose,
0.8 grams colloidal silicon dioxide, and 1.2 grafis magnesium stearate were vigorously -

stirred together. The resulting mixture was subsequently filled into 1000 suitable @ -
‘hardened gelann capsules, comprising each 20 mg of the active ingredient.

30 mpmmaoimblntm S ,
A mixture of 100 grams of the AL, 570 grams lactose and 200.grams.starch was mixed
well and thereafter humidified with a solution-of 5 grams sodium dodecyl sulfate and 10
| grams polyvmylpyn'ohdone in 200 ml of water. The wet powder mixture was sieved,
dried and sieved again. 100 Grams microcrystalline cellulose and 15 grams hydro- B
35  genated vegetable oil were added. The whole was mixed well and compressed i into -

. tablets, giving 10 000 tablets, each containing 10'mg of the active ingredient. @ -

Caating
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WO 96/ 01822 PCT/ EP95/ 02618
-17%. Co. Ex. R err] ' A Z Physi cal data-
no. no. 106 3 CHerr]-(CHerr])[err]- 219- N CHOH np.

194.5[err]C/ (R*,R*) /Herr]O 107 3 (C[err]H[err])[err] N-

N CH OH . 183.0 c R, R*) [H 0.108 '

N et therr ST e fohesquat 10.gcamns methyl cellplqst 720 of depanurated efhagol was added 2
(er lr] H[Tﬁr r]) E ersolutith GF5 gfdm sofet:h 1cenulos€lﬂ1 1smnﬂ:fdxcl§1afmﬁihanehmeﬁamh ogtecal
exanpl e The anti S . AC ec wa
assrergsed by the f”gﬁﬁwfﬂ’g Fﬁ‘ gla 5231‘3}2256 %@nﬁé"%“ &cti vVity
of test corrpoundspol;&ﬂwlmelﬂbhotwhsmbheniihiailssolvedm'&émlof&elﬂommeﬂtmadﬁlelattcr

Sg?gpft srkrela: (r:lsbgbt al neh&??gan@?ﬂ mi?igﬁ&r'ﬁt m&éhﬁ ?rda‘?q nh ;}I‘?ﬁagﬁe%m

concentrations (Mctagecapeste RelyvisylpyEralidone3gd 8@ al &EWP‘P

pylori urease 10 syspehtiBh aﬁd ﬂﬁtwmmh&ﬁégunﬁlﬁdcm&&b’l@ﬁcoﬁs wete chiéd ®ith therthid)
t he antim crobi al The te co ounds were dissolved in DVMSO at a
concentration of"ﬁ?‘%ﬁ‘? FYuS .- [err]Min DMSO was al so
prepared. 10 [err . S he ol utions were pipetted in.the wells
of Repli-Dishes (€ S~ cont ai ni ng DMBSO al one were included

as 15 contd0ls 3 Gl‘ml d:sslol\@n in Arsp‘ucon of 31grams 2,3-dihydroxybutanedioic acid in

((+)-6-[(2-am noga- %JRE{
1- azabi cycl o[ 3. 2. 0! ? ane- gﬁélg% c acl 5 tri l%an&t?ﬁigcegldw??ml%)%gi s
(.2- net hyl - 5-ni t r & F)‘x‘%@r‘%as tion. Th

conmpounds in eaChhMbﬁinafmbméSvas pdiied int6 evnlds €S eniperanire of 87-382C {o foah 100

goncentrations of 1 err r err Test plates were
stored at 4[err]é%‘{sf%%fs'@89km% igb’glq%gﬁﬁéﬁ[es 03‘ IVDH. pyl or:O wer e :

mai nt ai ned bytSsubcul ture on 10% bl ood agar every 2




or 3 bacteria were. grown at 37[err] C under a e :
?ﬁﬁ}gog@? "Dl ERSRES

conta o oxygen, 10% CJerr] and 85% nitrogen. Suspénsi‘ons of

Hel i cobacter pylori for inoculumwere prepared in Brain-heart infusion”®
broth and adjusted to an absorbance of 1.50.3 at 530 nM 25 Freshly
prepared 10% bl ood agar held at 45[err}y was added in 1 nl volunes to the
wells of the test plates, thus diluting the test conpounds to 10[err] and
10[err]M The nmedi umwas allowed to cool, then 10 [err]l volunes of

bacteri al Q%en& on were pipetted-on the agar surface: The plates were

I ncubated for 48 hours at- 37[err] C under the m-croaerophilic atnosphere
descri bed 1ab ve. C”aﬁﬁa e reading of the plates and to ensure that any
30 growt’h H. pyl on, advantage was taken of the

hi ghly pot ent urea WD 96/ 01822 S :

PCT/ EP95/ 02618 -18- activity unique td?this, species. After the 48 hours of
I ncubation, 1 m voP,urrae—o\f urgaRe brgih V\Ere ge ded to each

Repl i - Di sh wel | E?rdcm @y =NTncNaCel-# \SZkrr] C fo2 hours. 100
[err]] sanples of flui om eec? wel \weréathen. ®’ed into the wells of

96-pl age microdilution plates. A pgrple colour was |nterpreted as grow h,
yel | ow orange 5 as no gromh of H pylori. By this neans a clear

detorm nod HRERCARIBG e il Kl or kbl oot ety

concent r atRh§miN t ested were retested with further dilutions included to
est abl i shytigq:ﬁ/bg,‘Nand Wi th a broader spectr.um of bacterl al species as

targeg, or $08 hu Iues or ounds ‘1, 3, 7-9, 11, 14,
17- 20i0 27%;% ﬁ‘%@}’?fk"ﬁbm‘%ﬂ eeR T “14 d 106 were found to bei
equgl ﬁr Mland/ltﬁebehmh&#enﬁaiﬁmehydmgm&am €$.4alkyt,céaa1fmywa@df hfm’%A |.) as
used t rokm%w : & Eﬁéﬁcfm lg%ﬁ ound of fornmula a
phar maceu a@éep a étﬁa]\y(ﬁ:?{f '??t%ﬁegig “br a stereochemcally 15
i soneric R !%@G@bﬂr Exanple 7: O?AL DROPS 500 Grans of the A l. was
di ssol vedkses Jopabx.ixéme By} aiwa §-c§1ﬂfo-p°| yethyl ene
g:cycois at bgr{)m (i err S ter tﬂﬁl bng l]oloxycarg Ih Idp Jp?op%gged 351
: Cs3-gcycloalkyl; adamantyl; Ca-galkenyl optionally subsututc_d with halophenyl or

Ci-4alkyl optionally substituted with halo, phenyl, halophenyl, dihalophenyl,

phenyloxy, piperidinyl, pyrrolidinyl, piperazinyl, C;-4alkylpiperazinyl, C;-4alkyl-

carbonylpiperazinyl, Ci-4alkyloxycarbonylpiperazinyl, phthalimino, amino, mono- or

20 di(Cl-zo)alkylamino or C3-gcycloalkylamino;
- Z1is C=0 or CHOH; and

is aradica.lof formula
_Q_ @D, _@ @2, G @3),
;‘ :\>_ a4), —<:\ @5), Nﬂ{ (a-6).§r
Ly w0 o -
P\ en.
péal

2. A compound according to claim 1 wherein RS is phenyl optionally substituted with
halo; pyridinyl; furany}; thienyl; 3-chlorobenzo[b]thien-2-y}; trifluoromethyl;

A 0

25



pofyet,hy_l ene nd the mixture was stirred well. Then a
1750 grans of‘géé&msggdl um saccharin in 2.5 1 of purified water was a@dﬂg

Upon stirring were added 2.5 1 of cocoa flavor and polyethylene glycol g.s.
to.a volume of 50 1, providing an oral drop solution conprising 10 ng/m of
A.l. The resulting solution was filled into spj.t abl e contai ners. Exanple 8:
CAPSULES 25 20 Gans of the A l., 6 grans sodium | auryl sulfate, 56 grans
starch, 56 grans |actose, 0.8 grams colloidal silicon dioxide, and 1.2
grans nmagnesi um st e61-aplkylawyearhonyls dihalophenyieyiclopropanyCx-eeycloniiyliadamantyh g

m xtulre was SUbseqUQE.kkﬂtehﬁylbbﬁ&mll?%ﬁ]s&Qﬂ&ltmhﬂ lﬁng@bﬂei\.ﬁﬂkﬁﬁip’a’bhﬂl

capsul es, conprising_ eac e active r

FI LM COATED TABLETS '“ﬁdg‘w&hng%lf’m‘% B@V‘%Ph“?ﬁlxl?‘lﬂ'%% Eee@“bmm;
of the A l. ] 570 gr pyrsolidinyl opiperazi lzcmgkplpmeﬁzmyh 1aikylcarimonyipiperazimyl,
thereafter gidifig ?“Mﬁdg Mg}ﬁaﬁ;‘ %ﬂﬁ?{ﬁin& 1H8‘:96}Q)@8¥| sul fate and
10 grams poI yV| nyl p 02% I'n ’f wat er . e wet powder m xture

was sieved, dried a ayelkylaging or Caerycloalkylamin@r ocryst al | i ne cel | ul ose
and 15 grans hydro- 35 genat ed vegetable oil were added. The whol e was
m xed wel | and cc_:,rrpA ,gtcfmm%wdwnlo 000 tablets, each
containing 10 iﬁgﬁ act 5/e I ngre I ent Coati ng WO 96/ 01822

PCT/ EP95/ 02618 19 a B0 grams nethyl cellulose in 75 m of’

denat ur at ed & hanol RfisC malb_\d a soI ution of 5 grans of ethyl cellulose in
150 m of dichl or ong, kﬁﬂ'&? ag{fen there were added 75 nl- of dichl ornet hane
and 2.5 nl 1,2, 3-propa 9’ 10 Grans of polyethylene glycol was nolten
and di ssolved in 75Yr8 Nof dichloronethane. The latter 5 sol ution was
added.- to the fornmer and then there were added 2.5 grans of magnesi um

oct adecanoat e, 549rAI&n@BuﬂP£déﬁﬁﬁh§tB)é[diﬂ|3iﬂib?ﬁnand 30 m of concentrated
col our suspeﬁl on a.g .the whol e was honpgenated. The tablet cores were
u

coated with eth ned nmixture in a coating apparatus.
! RS is pyridinyl, pheny}, halophenyl, benzyl, C3-cycloalkyl, C1.4a1kyloxycarbonyl

methyl or triflucromethyl; and

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

20 5. A compound acéording to claim 1 wherein said compound is
1-[4-[2-[1-(4-chlorobenzoyl)propyl]-2,3-dihydro-3-ox0-4H-1,2,4-triazol-4-y1}-
phenyl]-4-(cyclopropylcarbonyl)piperazine;
1-(4-chlorobenzoyl)-4-[5-[2-[1-(4-chlorobenzoyl)propyl]-2,3-dihydro-3-oxo-4H-
1,2,4-triazol-4-yl]-2-pyridinyl]piperazine;

25 1-benzoyl-4-[4-[2-[1-[(4-chlorophenyl)hydroxymethyljpropyl]-2, 3—d1hydro-3-oxo-

4H-1,2,4-triazol-4-yllphenyl]piperazine;
- -(4—ch10robenzoyl)-4—-[4-[2-[1-[(4-chlorophenyl)hydroxymethyl]propyl]-2 3-
: ' dihydro-3-oxo-4H-1,2,4-triazol-4-yl]phenyl]piperazine;
a pharmaceutically acceptable addition salt or a stereochemically isomeric
30 form thereof.

6. A pharmaceutical composition comprising a therapeutically effective amount of a
compound as claimed in any of claims 1 to 5 and a pharmaceutically acceptable
' carrier.
35
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Exanpl e UPPCSI TORIES 10 3 Grans A l. was dissol ved in uti on. of,”
3 gram?VQ %o‘gpnydroxybut anedioic acid in 25 m pol yet hyl g’-rfgﬁ’ﬁ%% 400. 12

Grans surfactant and triglycerides g.s. ad 300 grans were nolten together. .
The latter m xture was m xed well with the forner solution. The thus
obtai ned m xture was poured into.noul dgpat a tenperature of 37-38[err]Cto
form 100 suppositories each containing 30 ng/m of -the Al. 15 WO

96/ 01822 PCT/ EP95/ 02618 - 20-
"daims 1. A o@pmm@fmmapmmm@y[mpmgommmﬂ@mrc@ ly
accept abl e aQlinlabteRzeddh EX8ethive hnburit o ARbmporird A claBsPR’ .

wherein YisCHor N, 10 re err any err] each, I nde dently are
hydr ogen or @P@Pffwg[%#ﬂ% Mgﬁﬁﬁﬁe e‘%;ydrogen,
hal o, CJerr]alkyl, Cerr]alkyl oxy, hydroxy, trifluoronethyl,

trifludron®t Wbmpmmdaslclaimmtmmybf/clamyslﬂfﬁﬂosubmtmg«hmnar R6 is phenyl
optionally substituted with halo; pyridinyl; furanyl; thienyl; 3-chloro- 15

| benzo[b]thien-2-yl; trifluoromethyl; Jerr] al kyl oxycarbonyl ;

di hal ophend4 e@mﬁc%mmmwmmwmé@amwmqeﬁm%w

optional 'y suhgphiriiabshtichllyacoeptahle Biditluth &mpeufd bhd/oka profix pusiiPinhibitor.
substit ut ed ‘Wi th hal o, phenyl hal ophenyl di hal ophenyl , phenyl oxy,

pi peridiny yrroI in grazin er r]alkylplpera2|nyl
Cerr] * OBP%@H%EE @"éroff oxycar bonyl pi perazi nyl ,

pht hal i m no, am no rmno- or. 20 di (Cerr])al kyl ami no or

C[err]cycloalkylamra) C=Q.Q CHCthama [err] sl@radlcal of formula
| R‘—C-—N () N—-C-Z A\ \> @ ¢
\_/ )_Y s 'R’

wherein R1, R2, R3, R4 RS, RS, Y, Zand—.— areasdeﬁnedmclmm 1,

15 chamacterized by
a) N-acylating an intermediate 'Of formula (IT) with a rcagent of formula (UIT) wherein L is
a reactive leaving group, in an appropriate solvent and in the presence of a suitable base;

o I i
- L - R? " R* RS—C—-L @
/\ - = _-R M -
HN NN)LN-'(':—Z { ' — ®
N/ B T |

. Rl
@
20
b) N-alkylamg an intermediate of fonnula (VI) with a reagent of formula (VII) in an
appropriate solvent and in the presence of a slmable base,
<:
R‘—c—N -.— —— > )
(VD

_—

A o



[err] .25 2. conpound according to claim1l wherein Rlerr]
optionally s Qﬁ‘fwﬁ#ed w th halo; pyridinyl; furanyl; thi enyISP‘I'Jfl}ﬁlgb\é’}m‘518

3-c¢hl orobenzo[b] thien-2-yl; trifluoronethyl: WO 96/ 01822

PCT/ EP95/ 02618 - 21- C[err]alkyloxycarbonyl; dihalophenylcyclopropanyl;
C err]cycloal kyl ; adamantyl; Cerr]al kenyl ogtionally substituted with
hal ophenyl; or Cerr]alkyl optionally substituted with hal o, phenyl,
hal ophenyl , di hal ophenyl, phenyl oxy, plperldlnyl . pyrrolidinyl,

pi perazinyl, C @brqaaﬁnganpnmqhm fom{xler(ll] etig anfaydyide (B trifuorogetic
Qerr]al kyl oxycahhainde CF ?Mkmn&ﬁ&ﬁ%ﬂvéﬂt@ﬁdoﬁﬁﬂrﬁﬂ y T8 resbice of g base, thus
di(Cerr])al kylam™nq or err|.cycl oa (0) accor ing to
clai m 2 wher ei n PREPaFipg a cspoyrid "i?ﬂ“ﬂk‘b& ?nh é‘éﬁq@i BT s
Cerr]alkyl; R4 is halo; and Yis N 4. Acorrpound accorle)gto cla|m3
wherein 15 Rlerr] is ethylg R6 is pyridinyl, phenyh haPophenyI
benzyl, C[err]cycl kyl., _Clerr]g] kylgxycarhonylps met fls—6r—0—C—CHs (U-2)
trifluoronethyl;é_ﬁ r [ Nadég_ )rnula(a 1 or (a-2). 20
5. A conpound accyrdifg Lv%R% I N\s Fekgsonmpound i@ o

1]
1-[4-[2-[1- (4 chl orobenzoy Y -2 di hydr o- 3- oxo- é'ﬁ"l Zo_é bgzol(m_b)yl |

]-. phenyl]-4-(cycl opropyl arb%nyl ) pi per azi ne;
1- (4 chl orob%nzoyl) 4- [5 -[1- (4-chl or obenzoyl )propyl] 203" di hydro 3-o0x0-4

H 1 ,2,4-triazol-4-yl]-2-pyridinyl]piperazine; )L] %
rOIQ N—C (0]

1- benzoyl -4-[4-[2-] 1- [(4 chI or ophe?yL_L yC ox t ’\

X0- 4H1,2,4-triazol -4-yl]phenyl]pfper )_ \ F~gs
' Y

' (-a)

and further if desired, converting the compounds of formula (I) into each other following
art-known functional group transformation procedures; converting the compounds of -
10  formula (I) into an acid addition salt form by treatment with a pharmaceutically acceptable
| acid; or conversely, converting the salt form into the free base by treatment with alkali;
and/or preparing snereochemicélly isomeric forms thereof.
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1. (..4,,_ CH..or’obenzoyI )-4-[4-[2-[1-[(4-chlor ophenyak’jydr[bgy‘{fé%h'yl%r :-;;lis,‘,::
di hydro-3-o0x0-4H-1, 2, 4-triazol -4-yl ] phenyl ] pi pe¥ azi ne; a phar NG
accept abl e ‘addi t PECTFal t or aVOROMSGLITETHAL BROPERTY SRAMNIZATIONS )

i
thereof. 6. A pharmaceutical conposition _conprising a therapeuti-call
ef fect | ve DIERNATIINAL ARPLICATION BURLISHER UNBER, Tk BATENT, COOPERR HON TREATY ®CT)
phar mag ¢s1) Ineuhtioyial Rtent Clagifitaioncerr 1i €r . B5 | (11y\RePalidddiPaistication Number: ‘WO 96/01822

PCT/ EP95/ O d3/04 f pfagdaring a pharmaceutically

conposi|ti ofogsg,;?o ﬁmﬂﬁmﬁ?ﬁﬁ char aqt® Inteexgtional PubligatiomDatéier afpdapmine PG (§5.01.96)
ef fectijve 3uibi,)B31/4031495,0007Du249/12s clajnmed in any of clains 1 to 5 is

i nt-i nat el y40H 0440982 #0122 har naceut i cally lacceptable carrier. 5 8. A

conpound as clained in any of clains 1 to % for use as a nedicine, 9.. A

t her ape (1) Tet=eeatony! ABRleaer AT i si nECATRYRYE | D Regepl e AN a0 & eb e 8 5
to 5, &eh kRt Figdbkey aCCePialy BossBHN coNaing MBHEMN, MVAMK, X0, 1%/ BT RO, RU,
I nhi bi for. 10 10. A process for preparing a c@ﬂ?p%ﬁ;ﬁdsbfrl,mmmw&f}%mwimpean

vvhereirT r]l. Rerr], Rerr], Rerr], R[eerr],gg"&‘tgﬁﬁ'w'%%ﬁs' @BERJE'IT'LU»
- ’Da . . . 'y y, E t(B ’ ’ ’CGs CI'CMr
are as 8@' 185 Cl ai Myl dB, GhaveacCt er i 28d by g, A kL A NSFD, TG), ARIPO patent (KE,
i nt er npdi at Q34@fau£rﬂd&f&lbﬁch(tﬂei¢}iom&h a reageny of fvwsmsolsZ, 06l1) wherein'L 1S a
reactiye | eavi Mgmgivaplicmnmﬁh@proprD&v@l-ﬁpl vent and in the presence of a

sui tablle base; [err] 20 b) N-alkylating an|pnferiedi ate of fornula (VI)

Ul
K

with aj t Qor 104 RAbed $1vs ledekph UHD IRRBERPT | AL Gyifh hedihal R¥Ch fefdret hE :
presenge of PHARMACEUTICA NDV.SBE/BEL;Muthfouttkwel0, B- _Before the expiration of the time limit for amending the
2340 Beerse (BE). claims and to be republished in the event of the receipt of
amendments. , :

(72) Inventors; and

(75) Inventors/Applicants (for US only): HEERES, Jan [NL/BE];
Leemskuilen 18, B-2350 Vosselaar (BE). STOKBROEKX,
Raymond, Antoine [BE/BE};, Rode Kruisstraat 17, B-
2340 Beerse (BE). MOSTMANS, Joseph, Hector {BE/BE];
Breughelstraat 28 bus 3, B-2018 Antwerpen (BE). VAN
DER VEKEN, Louis, Jozef, Elisabeth [BE/BE]; Oudebaan
48, B-2350 Vosselaar (BE).

(54) Title: ANTI-HELICOBACTER ACYL DERIVATIVES OF AZOLONES

o
0 R? R*
RS—C-N N N_Y'N E’z \'\)ns- M
' R -
/2 N
(A )— o 7 \ @a-1) 7 N (a-2)

(57) Abstract

The invention is concerned with the compounds having formula (I), the pharmaceutically acceptable addition salts and the
stereochemically isomeric forms thereof, wherein Y is CH or N; R, R? and R3 each independently are hydrogen or Cj.salkyl; R4 and
RS each independently are hydrogen, halo, Ci.salkyl, Ci-4alkyloxy, hydroxy, triftucromethyl, trifiucromethyloxy or diffucromethyloxy; RS
is hydrogen; or RS is phenyl optionally substituted with halo; pyridinyl; furanyl; thienyl; 3-chlorobenzo[bjthien-2-y]; trifluoromethyl; C;.
salkyloxycarbonyl; dihalophenylcyclopropanyl; Cs-scycloalkyl; adamantyl; Cz.salkenyl optionally substituted with halophenyl; or Ci.salkyl
optionally substituted with halo, phenyl, halophenyl, dihalophenyl, phenyloxy, piperidinyl, pyrrolidinyl, piperazinyl, C;.salkylpiperazinyl, |
Ci-4alkyl-carbonylpiperazinyl, Ci.salkyloxycarbonylpiperazinyl, phthalimino, amino, mono- or di(Ci-20)alkylamino or Ca.scycloalkylamino;
Z is C=0 or CHOH; and (1) is a radical of formula (a-1), (a-2), (a-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.




WO 96/ 01822
-23- ¢c) reacting an intermediate of fornula (II) W th acetic anhydride
in a reaction-inert solvent

(I'r1-a) or trifluoroacetic anhydride (I11-b),.

and optionally in the presence of a base,
formula (1-a) wherein Rlerr]
further if desired,

is methyl

foll owi ng art-known functional
t he conpounds of 10

formula (1)
treatment with a pharmaceutically acceptabl e acid,
converting the salt forminto the free base by treatnent with al kali;

or trifluoromethyl;

converting the conpounds of fornula (I)
group transformation procedures;
into an acid addition salt form by

'PCT/ EP95/ 02618’

t hus preparing a conpound of
[err] and

i nto each ot her
convertlng

or conversely,

and/ or preparing stereochemcally isoneric fornms thereof.
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