1 DEC 2003 WD 00/ 72939 PCT/ SE00/ 01071 1 NEW USE OF COVPOUNDS AS

ANTI BACTERI AL AGENTS Field of the invention 5 The present invention 1BEC 200
directed to a new use of nitric oxide-releasing Non Steriodal Anti
inflammatory Drugs (NO-rel easing NSAIDs). More particularly the invention
is directed to the use of NOreleasing NSAIDs for the manufacture of a

medi canent fqr the treatnment of bacterial infections, paticul arly caused
or nedi at ed Bflop-?é"lz?a‘gobacter pylori as well as a conbinat PolS&PPH aci o
suscepti bl e proton punp inhibitors for jthe treatnent of 10 bacteri al

i nfections. Background of the invention and prior art )as NSAIDs, are
anong the nost commonly prescribed and used drugs worl Despite the 15

t her apeut i CP&%]%%%%&IB NSALDs, their use is limted. The use of NSAIDs nay
l ead to gastYi SSPMEQRALE 46N B aRFRALCEY boluct i on of

prost agl andi ns which increases the risk of gastrointestinal side-effects.
A recent prgposal for reducing the side-effects associated with NSAI Ds
treat ment | Seidplbednvestionyj t i ¢ oxi de-rel easi ng NSAI D derivatives
(NO-releasing NSAIDs) (del Soldato P et al.. NOreleasing NSAID:s, A novel

class of safer and effective antiinflamuatory agents;
| nf | anmophafhapreiedgpyentionig dirgcted18 2 nd'8 83e. of NTH¢ exidearsienyin gNSM Deriadelduce t he

gastroi nt estinah rﬁjngt%_ e[?'L clN%_b t .St d}\}% t he .phar nacol ogi cal activity
characterisfic of the rg‘c'q(uenrt‘etéf}5 1%§§ il © parEuitly The invenron &

directed to the use of NO-releasing NSAIDs for the manufacture of a medicament for the

treatment of bacterial infections, paticularly caused or mediated by Helicobacter pylori as

well as a combination with acid susceptible proton pump inhibitors for the treatment of

10 bacterial infections.

Background of the invention and prior art

D&
NSAIDs, are among the most commonly prescribed and used drugs world{ggd* Despite the

15 therapeutic benefits of NSAle; their use is limited. The use of NSAIDs may lead to
gastric mucosal damage due to inhibited production of prostaglandins which increases the

risk of gastrointestinal side-effects.

A recent proposal for reducing the side-effects associated with NSAIDs treatment is to use
20 nitric oxide-releasing NSAID derivatives (NO-releasing NSAIDs) (del Soldato P et af.,
NO-releasing NSAID:s , A novel class of safer and ejﬁctivé antiinflammatrory agents;
Inflammopharmacology, 1996; 4; 181-188). NO-releasing NSAIDs reduce the
gastrointestinal side-effects but still have the pharmacological activity characteristic of the
frequently used NSAIDs.
5
NO-releasing NSAIDs and pharmaceutically acceptable salts thereof are for instance

described in WO 94/04484, WO 94/12463, WO 95/09831 and WO 95/30641.

Helicobacter pylori is a gram-negative spirilliform bacteria which colonises in the gastric

30 mucosa. The relationship between gastrointestinal disorders and infections with




25 NO-rel easing NSAI Ds and pharnaceutically acceptable salts thereof are
for instance described in WO 94104484, WO 94/12463, WO 95/09831 and YMpr( 7003
95130641. Hel i cobacter pylori is a gramnegative spirilliformbacteria

whi ch colonises in the gastric 30 nucosa. The rel ationship between
gastrointestinal disorders and infections with 1 DEC 2003 WD 00/ 72838

PCT/ SECQ' 010740 oorzédgl | cobacter pylori proposed in 1983 by p¥asi@ipieMarren JR
Lancet 1983;1.1 73) is well establisled today. A nunber of different

t her api es have been proposed for the treatnent of Helicobacter s pylori

i nfections. Conbination therapies are commonly used. The nost commonly used
conprise a;pr , i Al [ Of57 _

ant i bacterfigiFC%%%ﬁ%g%ﬁ srgﬂs%'ﬁ%ﬁhgg&c a\?I ré%&%eﬁr}g\ggkgﬁg%?b?{zl' ?}ﬁE gli—](l)r

i nst ance V&ei€id82x8agi scl oses the conbination of a substance with
inhibiting effect on the gastric acid secretion which increases the
intragastric pH and an acid degradabl e anti bacterial conpound. Sone of 10
t hese therﬁﬁiuﬁ%e@df%ﬁ'fe@%%\lﬁi_@s Bavl bSdiiprdhoSAIMBPUE deartBnil® HelidBbarce WO

98/ 03219 and W98/22117, which latter application discloses a conposition
cont ai n# ngPPrE mitdtionss Fompinatonitkarapids are cagarenlyared. 4 hamestsoaymoplyased

ant | nf) aHRLOLY , 39NN 0B 1 SALIRDL, Ol S8SLLOL LSRR o sor der s

caused or i'cobacter pylori. is1n'viewo e vast nunber of
t he popul atemsppusds shelr asrgpritrompeig ast noixivilBs.tHon &lstadt SWOERM0832 7 cltised ther

medi ated by bacterial infections,, .such.as | i cobacter pylori  infections,
e A oe orfaihare v g sy iR S e A B kR S ke RSt o

r esi st anceincfase M¥OMtAsadbSEFH. and an acid degradable antibacterial compound. Some of
10 these therapies also comprise a bismuth compound, se for instance WO 98/03219 and
WO98/22117, which latter application discloses a composition centaining bismuth, an
antimicrobial agent and a non-steriodal antiinflammatory agent for the treatment of

gastrointestinal disorders caused or mediated by Helicobacrer pylori.

15 In view of the vast number of the population suffering from gastrointestinal disorders
caused or mediated by bacterial infections, such as Helicobacter pylori infections, and also
in view of the fact that many bacterial strains develop a resistance to commonly used
antibiotics, a continuing need exists for a safe and effective medicament having an
anubacterial effect, especially for the treatment of Helicobacter pylori infections.

20

Outline of the invention

It has now surprisingly been found that NO-releasing NSAIDs have an antibacterial effect.
which makes them useful for the treatment of bacterial infections.

23
The present invention is related to the use of a NO-releasing NSAID as well as
pharmaceutically acceptabie salts or enantiomers thereof, for the manufacture of a

medicament for the treatment of bacterial infections.

30 Preferably the NO-releasing NSAID is defined by the formula [



antibiotics, a continuing need exists for a safe and effective nedi canent
having an antibacterial effect, especially for the treatnent of 1DEC 200
Hel i cobacter pylori infections. 20 Qutline of the invention It has now
surprisingly been found that NO-rel easi ng NSAI Ds have an anti bacteri al
effect- which nmakes them useful for the treatnent of bacterial infections.
25 The prese i tionis related to the use of a NOr i SAI D as
wel | as phawr?adé)%ﬂg?cal |y acceptable salts or enanti oner?(?lﬂs?rﬁbggl N for the
manuf acture of a nedicanent for the treatnent of bacterial infections. 30
Preferably the NOreleasing NSAID is defined by the fornula | 1 DEC 2003 WO
00/ 72838 PCT/ SECQ' 01071 3 O 11 M-COX--ONO2 | wherein Mis selected
fromanyone of s is 15 C C
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CH30O 1 DEC 2003 WO 00/ 72838 PCTI SECQ' 01071 4 0 CH3 iiCH CHOO 7 C and
X is a spacer, i.e. a conpound form ng a bridge between the nitrogen 1o)i(d®}
donating group and the NSAID noiety, or a pharnaceutically acceptable salt
or enantioner thereof; 10 X is preferably selected fromlinear, branched or
cyclic -(CH2)-n wherein nis an integer of from2 to 10; -(CH2) m O (CH2) p-
wherei n - m and,g,,858s i Nntegers of from2 to 10; and -CH2- pfGHdufA#gs Mis
not limted by the above definition byt may be any other conpound giving
the 15 correspondi ng NSAI D by hydrol ysis of the conpound according to

formula I. In a preferred enbodi mrent of the invention Mis selected from1l
OEC 2003 wo 00/ 72838 5 CH3O o]
0
u/@
7
CH, CH,

CH

PR S
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and X is a spacer, i.e. a compound forming 2 bridge between the nitrogen oxide donaiing

group and the NSAID moiety, or a pharmaceutically acceptable salt or enantiomer thereof;
10 Xis preferably selected from linear, branched or cyciic -(CH3)-, wherein n is an integer of
from 2 to 10; «(CHz)-O-(CH2)p- wherein m and p are integers of from 2 to 10; and -CH»-

pCgH4-CHy-,

M is not limited by the above definition but may be any other compound giving the

15 corresponding NSAID by hydrolysis of the compound according to formula L.

In a preferred embodiment of the invention M is selected from



C5 and Xis selected fromlinear -(CH2)n- wherein n is an integer of from
2 to 6; -(CH2)2-0-(CH2)2- and - CH2- pC6H4- CH2-. PCTI SEQ0101071 io In @ﬁlﬁ 20
even nore preferred enbodi mrent of the invention the NOrel easi ng NSAI fs Qﬁ
conpound according to any one of the formulas C1O,0 CHC ~~~ONO s CH3O
is 0" /MONO2 (Ib) O ONOz 1 DEC 2003 s 10 15 20 25 WD 00/ 72838

PCT/ SE00/ 0103&) 00/72833 PCT/SE00/01071
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and X is selected from
linear -(CHy)p,- wherein n is an integer of from 2 to 6;

{(CH3)2-0«(CHy)y- and -CHa-pCeHs-CHy-.

1o In an even more preferred embodiment of the invention the NO-releasing NSAID is a

compound according to any one of the formulas
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CH30O CH30 C H3O 0" ,\ O -~ON®2 PCT/ SE00/ 01071 (lp) ; and 1 n E ¢ 2003 WO

00/ 72838 PCT/ SE00/ 01071 8 i In a particularly preferred embodi ment of DEh0]
invention the NOreleasing NSAID is a conpound according to fornula la. 10
A further aspect of the invention is the use of a NOrel easing NSAID,
preferably a conpound of the formula |I above, in the manufacture of a

medi cament fQpdgsasd N the treatnent of Helicobacterpyl ordcrisBbggéthons,
especially in the treatnment of gastroifntestinal disorders caused or

medi ated by Helicobacterpylori. is Still a further aspect of the invention
is a nethod for the treatnent of bacterial infections, in particular

Hel i cobacter pylori infections, whereby an effective anbunt of a nedi canent
conprising a NOrel easing NSAI D, preferably a conpound of the fornula |I. as
active agent is admnistered to a subject suffering fromsaid bacteri al
infection. 20 Also a pharmaceutical fornulation suitable for use in the
treatnment of bacterial infections, which forrmulation conprising a

NO-rel easing NSAID, preferably a conpound of the fornmula |, is within the
scope of the invention.
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Furthernore, the invention is related to the use of a NO rel easing NSAl D
preferably a 25 conmpound of the forrmula I, in conbination with an ac|dUECZW3
suscepti bl e proton punp inhibitor or a salt thereof or an enantioner or a
salt of the enantioner in the manufacture of pharnmaceutical formulations
intended f& sinultanous, separate or sequential administration in the
treatment of \DggdBkdsal infections, especially Helicobacteppyb@hhion

i nfections. 30 1 DEC 2003 WD 00/ 72838 RCT/ SEOCQ 01071 9 The invention nmay
be applied in conbination with other agents generally associated with
treatnment of bacterial infections, such as for instance antibacteri al
agents. An acid susceptible proton punp inhibitor is, for instance, a
conmpound of the general s formula Il O 11 Hett-X-S-Het2 wherein 10 Heti is
Rz R R3 Het2 is 15 X =

m S,

(lg)

In a particularly preferred embodiment of the invention the NO-releasing NSAID is a

compound according to formula Ja.

10 A further aspect of the invention is the use of a NO-releasing NSAID, preferably a
compound of the formula I above, in the manufacture of a medicament for use in the
treatment of Helicobacter pylori infections, especially in the treatment of gastrointestinal

disorders caused or mediated by Helicobacter pylori.

15 Still a further aspect of the invention is 2 method for the treatment of bacterial infections,
in particular Helicobacrer pylori infections, whereby an effective amount of a medicament
comprising a NO-releasing NSAID, preferably a compound of the formula I, as active

agent is administered to a subject suffering from said bacterial infection.

20 Also a pharmaceutical formulation suitable for use in the treatment of bactenal infections,
which formulation comprising a NO-releasing NSAID, preferably a compound of the

formula I, is within the scope of the invention.

Furthermore, the invention is related to the use of a NQO-releasing NSAID, preferably a

25 compound of the formula I, in combination with an acid susceptible proton pump inhibitor
or a salt thereof or an enantiomer or a salt of the enantiomer in the manufacture of
pharmaceutical formulations intended for simultanous, separate or sequential

administration in the treatment of bacterial infections, especially Helicobacter pylori

infections.

g



-CH | Riowhereinor or or I | or R&A "Rs R12 Nin the benzim dazole noiety
neans that one of the carbon atons substituted by R6-R? 20 optional lyy,
be exchanged for a nitrogen atomw thout any substituents; 1 DEC 200§ Q,%B?ﬁlﬁ
00/ 72838 PCT/ SEOQQ' 01071 10 Ri. R2 and R3 are the sane or different and
sel ected from hydrogen, al kyl, al koxy optionally substituted by fluorine,
al kyl t hi o, al koxyal koxy, di al kyl am no, piperidino. norpholino, hal ogen,
phenyl and pﬁ’é‘i’@}%&‘PRoxy; s Rs and R5 are the same or diffErEHRIVME sel ect ed
from hydrogen, al kyl and aral kyl; R6'" 1s hydrogen, hal ogen,
trifluoronmethyl, alkyl and al koxy; R6-R9 are the same or different and
sel ected from hydrogen, al kyl, al koxy, hal ogen, hal o-

The invention may be applied in combination with other agents generally associated with

treatment of bacterial infections, such as for instance antibacterial agents.

An acid susceptible proton pump inhibitor is, for instance, a compound of the general

s formulall

i
Het, — X ~ § — Het, 1

wherein

10 Het, is

or 6
Het; is
Re N
R / j
i/ —
/ R or /< or
8
/41;] rl‘l Y
H Rg H R's P
15 X=
__? He R4
Rip of Riz
wherein

N in the benzimidazole moiety means that one of the carbon atoms substituted by Rg-Rs

20  optionally may be exchanged for a nitrogen atom without any substituents;



10 al koxy, al kyl carbonyl, al koxycarbonyl, oxazolyl, trifluoroal kyl, or

adj acent groups R6-RO formring structures which may be further 1 DEC 2003
substituted; RIOis hydrogen or fornms an al kyl ene chain together with R3
and 1s RI, and Rl11l are the same or different and sel ected from hydrogen,

hal ogen or al kyl, al kyl groups, al koxy groups and noities thereof. The
substi t uent swipde7B8s branched or straight Cl1 - C9 -chai nspEise6aIptii se
cyclic al kyl groups, such as cycl oal kylg-al kyl . Exanpl es of proton punp

i nhibitors according to formula 11 are 20 OCH3 CH3 CH3 0 OCH3 11 N ~ N

CH - S ---~ Owmeprazole 25 1 DEC 2003 5 WD 00/ 72838 OCH2CF3 CH3 (C9 N CHz
H Ri. R2 and R; are the same or different and selected from hydrogen, alkyi, alkoxy

optionally substituted by fluorine, alkylthio, alkoxyalkoxy, dialkylamino, piperidino,
morpholino, halogen, pheny! and phenylalkoxy;
s Ry and Rs are the same or different and selected from hydrogen, alkyl and aralkyl;
Rs’ is hydrogen, halogen, tifluoromethyl, alkyl and alkoxy;
R¢-Rg are the same or different and selected from hydrogen, alkyl, alkoxy, halogen, halo-
10 alkoxy, alkylcarbonyl, alkoxycarbonyl, oxazolyl, triflucroalkyl, or adjacent groups Rs-Ry
form ring structures which may be further substituted;
R|p is hydrogen or forms an alkylene chain together with Ry and
15 Ry and Ry; are the same or different and selected from hydrogen, halogen or alkyl, alkyl
groups, alkoxy groups and moitics thereof . The substituents may be branched or straight

C) - Cg -chains or comprise cyclic alkyl groups, such as cycloalkyl-alkyl.

Examples of proton pump inhibitors according to formula II are

20
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25
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CH-SHIC~CH3 0 J"\NCHZ--SN NNOCH3 HS$ The proton punp
inhibitor may also be used in the formof a pharnaceutical acceptabl el pgahin
or a single enantioner in the clained conbination. Preferably the proton
punp inhi bitor oneprazole, or an al kaline salt of oneprazole, such as the
magnesium salt, or (S)-oneprazole or an alkaline salt of (S)-oneprazole,
such as the whlopmgnesiumsalt is used in the clainmed condgmsEbi@orl i S

Sui tabl e proton punp inhibitors are fdo¥ exanpl e disclosed in EP-Al1-0005129,
EP- Al -174 726, EP-Al-166 287, GB 2 163 747 and W90/ 06925, and further the
especially suitable conmpounds are described in W95/01977 and W94/ 27988.
According to the invention thene is further provided a nethod for treating
bacterial infections, partigularly Helicobacter Pylori infections, which
met hod conprises si mubi& rate or sequential adm nistration to a
subj ect suffering froma bactertial 20g nf tifL one or nore pharmaceutica

formul ati ons conprising a I easin% Ng pheferably a conpound
according to the formula 1, Mnd dnfac %fc
N

s The proton pump inhibitor may also be used in the form of a pharmaceutical acceptable

salt or a single enantiomer in the ¢laimed combination.

Preferably the proton pump inhibitor omeprazole, or an alkaline salt of omeprazole, such
as the magnesium salt, or (8)-omeprazole or an alkaline salt of (S)-omeprazole, such as the

10 magnesium salt is used in the claimed combination.

Suitable proton pump inhibitors are for example disclosed in EP-A1-0005129,
EP-A1-174 726, EP-A1-166 287, GB 2 163 747 and WO90/06925,
and further the especially suitable compounds are

13 described in W095/01977 and WO94/27988.

According to the invention there is further provided a method for treating bacterial

infections, particularly Helicobacter Pylori infections, which method comprises

simultaneous, separate or sequential administration to a subject suffering from a bactenal
20 infection one or more pharmaceutical formulations comprising a NO.-releasing NSAID,

preferably a compound according to the formula I, and an acid susceptibie proton pump



WO 00/ 72838 14 PCT/5ECQ 01071 i nhibitor. Al so pharmaceutical fornulations
for simultaneous, separate or sequential admnistration to be used ipghm);
treatment of bacterial infections, which forrmulations conprise an

NO-rel easing NSAID, preferably a conpound of the formula |I and an acid
susceptible proton punp inhibitor are within the scope of the invention. s
The NO rel easvag/ABAl D al one or in conbination with an acredr/sessspti bl e
conpound nmay be in a dosage f orm admi hf st ered orally, rectally,

epidurally, intravenously, intranuscularly, subcutanously, by infusion,
nasal ly or any other way suitable for admnistration. Preferably the
active conpakibidr: &)so i ghamdhsduiic s fRmathtionsabl imulldediiesepsbic vescqaerpaund(-s) are
adm ni stered one to several, tines a day, preferably once or twi ce daily.
The typi cal TapFiptigo Eebegred ip dhedrpimpat Qféﬁ%fﬁﬁ%er(fa%lynwanCé§oraw&“9\WS|| depend on
vari ous T aclaipsiseHloadeAne Nddh vl:duabl R SIER LR BfnddifaRahLast s, the
mode of admnistration and di sease. In gengra each dosage formwl|

conpri se 0. scep&OPromy,puing iPgrtebezrabitinZhe schHOQ g invefitianhe NO-r el easi ng
NSAID. If a conbination with a proton punp inhibitor is used 0.5 -- 5000
my of the NO-releasing NSAID, and 0.1 - 200 ng of the proton punp

i nhi bi tor witelNGeeleRmBNSIED aiohe &6 BortilfARA Wil dMaci@lsudcBpdboiPp@idat € dosage
forns. Preferably, the anount of the NOreleasing NSAID in each dosage form
is 5 - 1000manks i adgsags raseninistestd FHY, EGtbrPSuREY i IPFVBIUSY. 10 - 80 ny. 20

Det ai | ed deﬁ&&h&mm,qabchﬁ%uklslytgnhf’uaanﬂagn}y RBY S dud Wy sHBBRFHPed In nore
detail by the following non-ITrmting exanples.
administration. Preferably the active compound(-s) is administered orally.

The active compound(-s) are administered one to several times a day, preferably once or
twice daily. The typical daily dose of the active compound(-s) varies and will depend on
various factors such as the individual requirements of the patients, the mode of
administration and disease. In general each dosage form will comprise 0.5 — 5000 mg,

t5  preferably 5 — 1000 mg, of the NO-releasing NSAID. If a combination with a proton pump
inhibitor is used 0.5 — 3000 mg of the NO-releasing NSAID, and 0.1 - 200 mg of the
proton pump inhibitor will be comprised in each dosage form, or in two separate dosage
forms. Preferably, the amount of the NO-releasing NSAID in each dosage form is 3 — 1000
mg, and the amount of the proton purnp inhibitor 10 - 80 mg.

20

Detailed description of the invention

The invention is described in more detail by the following non-limiting examples.

25 The examples below support that NO-releasing NSAIDs are active against Helicobacrer

pylori, and that the antibacterial activity is coneentration dependent.

30



25 The exanpl es bel ow support that NO rel easing NSAIDs are active agai nst
Hel i cobacter pylori, and that the anti bacterial activity is concentr?gm?m}3
dependent. 30 1 DEC 2003 wo 0oon2838 15 PCT/ SEOCQ 01071 Exanple 1. 5 Str :
Hel i cobacter pylori reference strain NCTC 11 637 (National Type Culture

Coll ection, from Smttskyddsinstitutet in Sol na, Sweden), an antibiotic
sensitive rep@nemyss strain Substance: CHBOH O C Il CHGereetdHa)nd- ONO2 3
la to Helicobacter pylori was grown on5bl ood agar plates, having a dianeter
of 90 mm for three days under m croaerophilic conditions at 37C. The
bacteria were suspended in PBS (phosphate buffer saline) to approxi mately

108 cful m g, fpximately 2 ml of the suspension was added to one agar
pl ate and sﬁ§§§d4even on the surface of the agar.

Strain: Helicobacter pylori reference strain NCTC 11 637 (National Type Culture
Collection, from Smitiskyddsinstitutet in Solna, Sweden}, an antibiotic
5 sensitive reference strain

Substance:

]
|

H
C.l
CH,0 la

10 Helicobacter pylori was grown on blood agar plates, having a diameter of 90 mm. for three
days under microaerophilic conditions at 37°C. The bacteria were suspended in PBS
(phosphate buffer saline) to approxitnately 10° cfuw/ml. Approximately 2 ml of the
suspension was added to one agar plate and spread even on the surface of the agar.
Overflow was removed with a syringe. Wells, like small holes, 3 mm in diameter, were

15 made in the agarplate by removing agar. Three wells per plate were made.

A stock solution of 2 compound of the formula la having the concentration 100 000 pg/ml
was prepared. 30 ul of the solution was added to the wells. The plates were incubated for
four days before they were checked for inhibition zones around the wells.

Result: The inhibition zone around each well was large, i.e. it was not possible to measure

20 the diameter of the zone.

Example 2.

Strain: Helicobacter pylori reference swain NCTC 11 637 (see Example 1), an
25 antibiotic sensitive reference strain

Substance:



“Overflow was renoved with a syringe. Wlls, like small holes, 3 rnrn in
dianeter, were is nmade in the agarplate by renoving agar. Three wel | s 1@g( 2003
pl ate were nmade. A stock solution of a conpound of the fornula |a having
the concentration 100 000 pglm was prepared. 30 .il of the solution was
added to the wells. The plates were incubated for four days before they
wer e checked Wwowner288i bi ti on zones around the wells. Resul perdbmoinhi bition
zone around each well was large, i.e. ilf was not possible to neasure 20
the dianeter of the zone. Exanple 2. Strain: Helicobacterpylori reference
strain NCTC 11 637 (see Example 1), an 25 antibiotic sensitive reference
strain Substance: | DEC 20Q§$V[)00/72838 CH30 16 'C | -O(CH 2)-40N02 CH3
| a The plates wi ye& Wt S arveoqCpr,paneg according to Exanple 1.

PCT/ SE00101071 s séiHsti on of a conpound of the formula |a having
the concent catoon 080 g/ M was prepared. 30ap.1 of the solution was
added to the wells. The plates were incubated for

The plates with the wells were prepared according to Example 1.

s A stock solution of a compound of the formula Ia having the concentration 10 000 pg/ml
was prepared. 30 pl of the solution was added 1o the wells. The plates were incubated for

four days before they were checked for inhibition zones around the wells.

Result: The inhibition zone around each well was large, i.e. it was not possible to measure

10 the diameter of the zone.

Example 3.

Strain: Helicobacter pylori reference strain NCTC 11 637, an antibiotic sensitive
13 reference strain (see Example 1)

Substance:

o)

H
C.I
CH,0

20 The plates with the wells were prepared according to Example 1.
A stock solution of a compound of the formula Ia having the concentration 1 000 pug/ml
was prepared. 30 pl of the solution was added to the wells. The plates were incubated for

four days before they were checked for inhibition zones around the wells.

25 Result: The inhibition zone around each well was 13 mm.



four days before they were checked for inhibition zones around the wells.
Result: The inhibition zone around each well was |large, i.e. it was nPpEL 2003
possible to neasure is the dianeter of the zone. Exanple 3. 15 Strain:

Hel i cobacterpylori reference strain NCTC 11 637, an antibiotic sensitive
reference strain (see Exanple 1) Substance: CH3O0 | CO(CH2)4-ON02 H 3
| a 20 The pl ateadsth the wells were prepared accordi ng tecEs@awploa 1. A
stock solution of a conmpound of the fdlmula Ia havi ng the concentration 1
000 pg/mM was prepared. 30 | of the solution was added to the wells. The
pl ates were incubated for four days before they were checked for

i nhi bi ti onEzpdss.around the wells. 2$ Result: The inhibition zone around
each well was 13 mm 1 DEC 2003 WO 00/ 72838 17 PCT/ SEOQ 01071 Exampl e 4.
Strain: Helicobacterpylori reference strain NCTC 11637, an antibiotic

sensi ti Ve gyaijn: Helicobacter pylori reference strain NCTC 11 637, an antibiotic sensitive
reference strain (see Example 1)

5 Substance:

f
C—0-(CH,),-ONO,
H, |
CH,O @

The plates with the wells were prepared according to Example 1.

O—OT
/

A stock solution of a compound of the formula {a having the concentration 100 pg/mi was
prepared. 30 pl of the solution was added to the wells. The piates were incubated for four
days before they were checked for inhibition zones around the wells.

15 Result: The inhibition zone around each well was 10.4 mm.

Comparative tests

Example A

20

Strain: Helicobacrer pylori reference strain NCTC 11 637, an antibiotic sensitive
reference strain (see Example 1)

Substance: Naproxen
25 The plates with the wells were prepared according to Example 1.

A stock solution of Naproxen having the concentration 10 000 pg/mi was prepared.



reference strain (see Exanple 1) s Substance: CHBOH O "IIl |
CO(CH2)4-ON2 3 la The plates with the wells were prepared accordi nYJED )03
Exanple 1. 10 A stock solution of a conmpound of the fornmula |a having the
concentration 100 pglm was prepared. 30 pl of the solution was added to
the wells. The plates were incubated for four days before they were
checked for wwdyobtss on zones around the wells. is Result:pcdtezossilitibi tion
zone around each well was 10.4 mm  Colfparative tests Exanple A 20 Strain:
Hel i cobacter pylori reference strain NCTC 11 637, an antibiotic sensitive
reference strain (see Exanple 1) Substance: Naproxen 25 The plates with

the wells %P?of%ﬁﬁ%ﬁﬂ waE LR &815%}84‘%%:% m%ere'f}lcﬁﬂa‘?éakfo:sfahxlﬂa' on of

Napr oxen having the concentration 10 was prepared. DEC 2003
before they were checked for inhibition zones around the wells.

Result: The inhibition zone around the each well was 16.6 mm.

Example B

10 Strain: Helicobacter pylori reference strain NCTC 11 637, an antibiotic sensitive
reference strain (see Example 1)

Substance: Naproxen

The plates with the wells were prepared according to Example 1.

3

A stock solution of Naproxen having the concentration 1000 pg/ml was prepared.
30 pl of the solution was added to the wells. The plates were incubated for four days
before they were checked for inhibition zones around the wells.
20 Result: No inhibition zones around the wells were formed.
Exarnple C
Strain: Helicobacter pylori reference strain NCTC 11 637, an antibiotic sensitive

25 reference strain (see Example 1)

Substance: Naproxen
The plates with the wells were prepared according to Example 1.

30 A stock solution of Naproxen having the concentration 100 pg/mli was prepared.



WO 00/ 72838 PCT/ SEGD 01071 18 30 tl of the solution was added to the

wel I's. The plates were incubated for four days before they were check@6C 2003
for inhibition zones around the wells. Result: The inhibition zone around
the each well was 16.6 mm 5 Exanple B 10 Strain: Helicobacrer pylori
reference strain NCTC 11 637, an antibiotic sensitive reference strain
(see Exanpl ewlooBed3st ance: Naproxen The plates with the wedt/secoeroer pr epar ed
according to Exanple 1. is A stock sodlSuti on of Naproxen having the
concentration 10001tg/mM was prepared. 30 }ti of the solution was added to
the wells. The plates were incubated for four days before they were

checked f ogg j, ikl stoH? idn &%%e@{OQWelfshﬁneviﬁ!nlesswerE thefiesddl br foldQial-nhi bi ti on

zones around the s were forned anple C Strain: Helicobacter pylori
reference B@tforalthtyN@TOPmLee’a‘ﬁ,lnlabmarnzqnb: gbivsl thenslisti ve 25 reference strain
(see Exanple 1) Substance: Naproxen The plates with the wells were prepared
according to Exanple 1. 30 A stock solution of Naproxen having the

concent r at Result1N0 ighitglidH zow@Srduhe paretls wirePhened003

5

Example D
10 Strain: Helicobacter pylori reference strain NCTC 11 637, an antibiotic sensitive
reference strain (see Example 1)
Substance: S-nitroso-N-acetyl-penicillamin (SNAP)
The plates with the wells were prepared according to Example 1.
A stock solution of SNAP with the concentration 10 000 pg/ml was prepared.
30 ul of the solution was added to the wells. The plates were incubated for four days

before they were checked for inhibition zones around the wells.

20 Result: No inhibition zones around the wells were formed.

Example E

Strain: Helicobacter pylori reference strain NCTC 11 637, an antibiotic sensitive
25 reference smain (see Example 1)
Substance: Di-methyl-sulphate-oxide (DMSO)

The plates with the wells were prepared according to Example 1.

30 A solution of DMSO alone with the concentration 20 pg/ml was prepared.



WO 00/ 72838 PCT/ SE00/ 01071 19 30l of the solution was added to the Wﬂ]t[?
The plates were incubated for four days before they were checked for 2003
i nhi bition zones around the wells. Result: No inhibition zones around the
wells were fornmed. s Exanple D 10 Strain: Helicobacrer pylori reference
strain NCTC 11 637, an antibiotic sensitive reference strain (see Exanple
1) Subst ance:WSMWiT28¥80s0- N- acet yl - peni ci_l | am n (SNAP) The ptCasewowth the

wel |'s were prepared according to Exanpl28 1. 15 A stock solution of SNAP
with the concentration 10 000 g/m was prepared. 30 | of the solution was
added to the wells. The plates were incubated for four days before they
wer e checkelD filaf thenbiubiod WaRdZANE theavelslMhe toheesWetd ifcub@d Re Sdik HavsNo

i nhibition zanes, around the wel|s were forned. Exanple E Strain:

Hel i cobacr ef® ?ff]l%‘wiweFeéf‘%ﬁké%@émtht"éﬂ“ﬁom'F@uﬂi1}63‘7‘,”5-an antibiotic sensitive

25 reference strain (see Exanple 1) Substance: D -nethyl -sul phate-oxi de
(DVBO) The gl ates with the wells were prepared according to Exanple 1. 30 A
sol ution of RenEIainbivgionizerss shendabnwels wart fome®0 |.igl M was prepared. 1
DEC 2003,



WO 0017283% PCT/ SE00/ 01071 7?0 30 | of the solution was added to the wells.
The plates were incubated for four days before they were checked forl BEC 2003
i nhibition zones around the wells. Result: No inhibition zones around the
wells were fornmed. 5 1 DEC 2003 Clainms 21 1. Use of a NOreleasing. NSAID
as well as a pharmaceutically acceptalhe salt or an enantioner thereof,
for the manufacture of a nedicanent for the treatnent of disorders s caused
or nedi ated by Helicobacter pylori. 2. Use of a NOrel easing NSAI D and an
acid susceptible proton punp inhibitor either of themin the formof a
salt or ddaimantiomer or a salt of the enantionmer in the manufacture of
phar maceuti cal formulations intended for sinultaneous, separate, or i0
sequential adm nistration in the treatnent of bacteria] infections. 3. Use

according to ¢laiml y_gw&ng iyA~t h > releasin’ NSALD is, omaund of
the for m%l a 1%'6@de W&I as -:Oﬁlgé ai%ehl%s ,Ll plﬁ%ﬂc@unmy dPCép%db% ERMRAN
enantiomer thereof, for the manafacture of a medicament for the treatrment of disorders

5 caused or mediated by Helicobacter pylori.

2. Use of a NO-releasing NSAID and an acid susceptible proton pump inhibitor either
of them in the form of a salt or an enantiomer or a salt of the enantiomer in the
manufacture of pharmaceutical formulations intended for simultaneous, separate, or

10 sequential administration in the treatiment of bacterial infections.

3. Use according to claim | or 2 wherein the NO-refeasing NSAID 15 a compound of

the formula i

i
M—C—0—X—-0NO, [

wherein M is selected from anyone of

cl CH—
8 ' s
N

cl CH

CH

20

O=0
e
F O
I
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e




wherein Mis selected fromanyone of 20 1 DEC 2003 22 51U C CH30 0 11

C. HB CHC CH3OCH3OCH 3\ z CH(CHCHCH3 CHand X is sel ected fpromi0
| i near, branched or cyclic -(CH),,- wherein n is an integer of from2 to
10;.

22

Q . CH,
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N
CH
O
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F
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| H\CH
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CH,0 CH—

CH,O

O
CH,
CH:
CHy S\CH CH 4@)%
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10

CH—— 3

O

O

and X is selected from 7
linear, branched or cyelic -(CHa)y,- wherein i is an integer of from 2 to 10;

-(CH2)m-O-(CH2)p- wherein m and p are integers of from 2 tol10: and -CH»-pCgHg-CHy-,

or a pharmaceutically acceptable salt or enantiomer thereof.



-(CH2) 11,- O (CH2) p- wherein mand p are integers of from2 to 10-, and
-CH)-PC6H4-CH, ~-, 15 /EV or a pharnmceutically acceptable salt or 1 DEC 2003
enantiorner thereof. 1 DEC 2003 23 4. Use according to claim3 wherein Min
formula | is selected fromCH3OO0 11 C5 CH3 5. Use according to claim3
or 4 wherein Xin formula | is sel ectg? from linear -(CH2)"- wherein nis
an integer of from2 to 6, -(CH))2-0-{CH-))2- and -CH2-pC6H4-CH2-. 10 6.
Use according to any one of clainms 1 - 3 wherein the NOreleasing NSAID is

a conpound according to any one of the fornulas la - Ig 15 20 CH30O
Use according to claim 3 wherein M 1n formula [ is selected from

of CH;— /
v CH__
OO

CH,O
CH,
O
O "?
P c
s
5. Use according to claim 3 or 4 wherein X in formula [ is selected from

linear -(CH4),~ wherein n is an integer of from 2 to 6, -(CHz)2-0-(CHj)3- and -

-CH»-pCgHg-CHj-.

6. Use according to any one of claims | - 3 wherein the NO-releasing NSAID is a

compound according to any one of the formulas Ia - Ig

H O
CI:\EIO\/\/\
CH3 ONO: |
CH,0 (la)

0 CH,

O O Pono, ()
@]

0 CH,

()\/\/\/\ i
20 O



CH 3 ON0O2 O-~ONO2 (Ib) O ONO2 1 DEC 1003 24 5 _,,-,,~~ON02 0 O
0,/,,0/,~iON02 10 15 cl -1111----.-~-ON Q2 cl ONO2Z ONO2 20 G C O'-'-ThfE20
25 1 DEC 2003

24

O CH

3
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3
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25 2 -111-~0O.-ONO 10 15 CH3O ci ci O - ONO2 0 oN02 CH30 CH3O cl
0,,-,,,,,0,-,,,iON02 ONO2 cl ¢l (I M ; (Ip) ; and 1 DEC 2003 26 7. UdEC 200
according to claim6, wherein the NOreleasing NSAID is a conpound of

25

©\/\’To\/\o/\/01\102 .
o

NH (L)
C|\<jcu



formula In 5 CHBOHO C . I | CCO(CH 2)4-ONO2 3 8. Use according to

claim2 wherein the acid susceptible proton punp inhibitor is a congqugdqg)
of the fornula Il 1n wherein Het, is 15 Het, is O 11 Heti-X--S-Het,

<11,

10

or R16 N

26
7. Use according to claim 6, wherein the NO-releasing NSAID is a compound of
formula Ja

H O
C_Il
[ >C—0-(CH,),-ONO, (a)
CH,

CH.O

3

8. Use according to claim 2 wherein the acid susceptible proton pump inhibitor is a

compound of the formula II

wherein
HC[| iS
R, $4
RI X R'i N\R:_‘
| B o '
N or 6
Het- is
Rs . /N
. <
N N 7 S Nj
) or /4 R or
Re N S
vV | N
H g H R's gy

or

or



X= 1 DEC 2003 27 -CH | Rlo or wherein R12 Nin the benzim dazo]e noiety
nmeans that one of the carbon atons substituted by R6-RO optionally WWﬁ;Qﬁm
exchanged for a nitrogen atomw thout any substituents; Rl, R~ and R e
the sanme or different and sel ected from hydrogen, alkyl, alkoxy optionally
substituted by fluorine, alkylthio, alkoxyal koxy, dialkylam no, piperidino,
nor phol i no, hal ogen, phenyl and phenyﬁalkoxy; 0 R4 and R5 are the sanme or
different and sel ected from hydrogen, alkyl and aral kyl; R6' is hydrogen,
hal ogen, trilluoronethyl, alkyl and al koxy; 15 RO-R9 are the sane or
different and selected, from hydrogen, alkyl, alkoxy, halRgen, hal o- al koxy,
al kyl car bonyl , alkoxg rbony], oxazolyl, trifluoraqal kl/ or adjacent groups
R6-R1 formring strgg%ures whi ch mayrbe further sup uted;, Riois
hydrogen or forns an al kyl ene chain together with R d26R , and R12 are
the sane or different and sel ected from hydrogen,~hategen or al kyl, al kyl

wherein

N in the benzimidazole moiety means that one of the carbon atoms substituted by R¢-Ry

5 optionally may be exchanged for a nitrogen atom without any substituents;

R, Ry and R; are the same or different and selected from hydrogen, alkyl, alkoxy
optionally substituted by fluorine, alkylthio, alkoxyalkoxy, dialkylamino, piperidino,

morpholino, halogen, pheny! and phenylalkoxy;
R4 and Rs are the same or different and selected from hydrogen, alkyl and aralkyl;
Re’ is hydrogen, halogen, trifluoromethyl, alkyl and alkoxy:

15 Re-Ry are the same or different and selected from hydrogen, alkyl, alkoxy, halogen, halo-
alkoxy, alkylcarbonyl, alkoxycarbonyl, oxazolyl, trifluoroalkyl, or adjacent groups Rg-Ry
form ring structures which may be further substituted;

»

Ryo is hydrogen or forms an alkylene chain together with R and

20
R and Ry are the same or different and selected from hydrogen, halogen or atkyl, alkyl
groups, alkoxy groups and moities thereof , they may be branched or straight C, - Co -
chains or compnise cyclic alkyl groups, such as eycloalkyt-alkyl.

i3 9. Use according to claim 8 wherein the acid susceptible proton pump inhibitor is

selected from omeprazole, an alkaline salt thereof, (§)-omeprazole and an alkaline salt

thereof .



groups, al koxy groups and rnoities thereof , they may be branched or
straight C, - C9 - chains or conprise cyclic alkyl groups, such as 10&C 2003
cycl oal kyl -al kyl . 25 9. Use according to claim8 wherein the acid
suscepti bl e proton punp inhibitor is selected fromoneprazole, an al kaline
salt thereof, (S)-oneprazole and an akkaline salt thereof . 1 DEC 2003 28
10. Use according to claim8 wherein the acid susceptible proton punp
inhibitor is |ansoprazole or a pharnaceutically acceptable salt thereof or
an enantionmer or a salt of the enantiorner. 51 1. Use according to claim
8 wher ei 10t he Uaekhdccsdisg eptiiabh @ vpreodi o nhepatigpsiistdyitiild @bHidnspunainhopioagol e or a
phar maceutically acceptable salt thereof or an enantiorner or a salt of the
enant i omENsoprgzolegea Rearage Higat p aedeaichls 2)tibraradion an keaNOmasioe asilhgf INSAI D i s
a conmpound of in formula |a and the acid susceptible proton punp inhibitor
i's ornepF%%@PgFLan al kaline salt thereof, (S)-orneprazole or an al kaline
salt thereof. 13. Use according to claim1l1, wherein the anmount of

NO-rel easing NSAID in each dosage formis 0.5 - 5000 ng. 15 14. Use
accordi nglto thaumoldng wheten B JireiamRuiid of cdobleehersiigi NeAIbRoi 8 5 - 1000
ng. 15. Use according to claim2 and claim 12, wherein the anmount  of

NO- r el eagdmgpr2pInNgAn Phirgnageyicall 500@ g cand' hdieofaman rhamfonpr ot enalpafybe
inhibitor is 0.1 - 200 ny tdgether

enantiomer.

12. Use according to claim 2 wherein the NO-releasing NSAID is a compound of
10 formula la and the acid susceptible proton pump inhibitor is omeprazole, an alkaline salt

thereof, (S)-omeprazole or an alkaline salt thereof.

13, Use according to claim 1, wherein the amount of NO-releasing NSAID in each

dosage form i1s 0.5 - 5000 mg.
t4. Use according to claim 13, wherein the amount of NO-releasing NSAID is 5 — 1000
[5. Use according to claim 2 and claim t2, wherein the amount of NO-releasing

10 NSAID s 0.5 - 5000 mg and the amount of proton pump inhibitor is 0.1 — 200 mg tdgether

in one dosage form or in two separate dosage forms.

16. Use according to claim 2 and claim 12, wherein the amount of NO-releasing

NSAID is 5~ 1000 mg and the amount of proton pump inhibitor is 10 — 80 mg.



in one dosage formor in tw separate dosage forns 16. Use according to
claim2 and claim 12, wherein the amount of NOreleasing NSAIDis 5 }08D@D)
ng and the anmount of proton punp Inhibitor I's 10- 80 ng. 1 DEC 2003 29 17.
A pharmaceutical fornulation suitable for use in the treatnent of bacterial
15 infections, conprising a NOrel easpng NSAID or a pharmaceutically
acceptable salt or an enantiorner thereof as active agent. 18. A
pharmaceutical fornulation suitable for use in the treatnment of bacterial

i nfections, conprising a NOreleasing NSAID and an acid susceptible proton
punp 20 inhibitor or a salt thereof or an enantioner or a salt of the
enantioner as active agents. 19. A pharmaceutical fornulation according to
claim17 or 18 wherein the NO releasing NSAID is a conpound of the fornula
| 25 OMGCG-0OX-ON02 | wherein Mis selected from1 DEC 7003 30 i C CH30
15

17. A pharmaceutical formulation suitable for use in the treatment of bacterial
15 infections, comprising a NO-releasing NSAID or a pharmaceutically acceptable salt or an

enantiomer thereof as active agent.

18. A pharmaceutical formulation suitable for use in the treatment of bacterial
infections, comprising a NO-releasing NSAID and an acid susceptible proton pump

w inhibitor or a salt thereof or an enantigmer or a salt of the enantiomer as active agents.

19. A pharmaceutical formulation according to claim 17 or 18 wherein the NO-

releasing NSAID is a compound of the formula I

i
M—C—0—X--ONO, X

wherein M is seiected from




CH30 0 il Cd CH3\ CH3 CH3 CHCH2----~ /-- CH CH30O CH3 1 DEC 2003 31 and
X is selected fromlinear, branched or cyclic -(CH))11- wherein n i9d [Hf 2003
i nl euer of from2 tol0: -(CH)}3T,-O(CH?)p- wherein mand p are integers
o] from2 to 10; and -CH.-pC6H4-CH7-; s or a pharnaceutically acceptable

salt or enantioner thereof. 30
Cl CHE_ O
§ s _
N/ N
Cl CH,
CH, o

1}

CH,0 CH;/— CH,0



|
1 0EC 2003

31

and X 1s selected from
linear, branched or cyclic -(CHn)y,- wherein n is an mmteger of from 2 to10:

-(CH2)im-O-(CHz)p- wherein mand p are integers of from 2 to 10; and -CH»-pCgHg-CHa-:

or a pharmaceuticaily acceptabie salt or enantiomer thereof.



