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Antibacterial compositions comprising (1) a rifamycin
derivative represented by the formula (I) or its physiolégically acceptable
salt, and (2) a proton pump inhibitor (a) or a bismuth preparation (b)
wherein the components (1) and (2) are used in such amounts as
producing a synergistic effect against Helicobacter pylori, drugs and
remedies for digestive organ diseases which contain the antibacterial
compositions, process for producing them, and pharmaceutical
preparations related to the antibacterial compositions. The
compositions can be administered to patients with digestive diseases
caused by infection of Helicobacter pyloriin a smaller dose and at a lower

administration frequency as compared with conventional remedies.
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DESCRIPTION

ANTIBACTERIAL COMPOSITIONS WITH SYNERGISTIC EFFECT,
DRUGS AND REMEDIES FOR DIGESTIVE DISEASES CONTAINING
THE SAME, PROCESS FOR THE PRODUCTION THEREOF AND
PREPARATIONS ASSOCIATED THEREWITH

TECHNICAL FIELD

The present invention relates to an antibacterial composition
against Helicobacter pylori. More particularly, the invention relates to
drugs containing the antibacterial composition, remedies for diseases of
digestive organs, e.g., gastritis, gastroduodenitis, erosive gastritis,
gastric erosion, erosive duodenitis, gastric ulcer and duodenal ulcer,
caused by the infection with Helicobacter pylori which is bacteria
difficult to be eradicated by usual antibacterial materials such as
antibiotics and synthetic antibacterial agents, a process for preparing
them, and pharmaceutical preparations related to the antibacterial

composition.

BACKGROUND ART
It 1s known that Helicobacter pylori is bacteria causing active
chronic gastritis and is also greatly associated with gastric ulcer and

duodenal ulcer. It is acknowledged that by eradication of infecting

ulcer and duodenal ulcer is remarkably decreased.
For treatment to eradicate Helicobacter pylori, there have

been used, for example, antibacterial agents such as amoxicillin,
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ampicillin, clarithromycin, ofloxacin and tetracycline, bismuth
preparations such as colloidal bismuth subcitrate and bismuth
subsalicylate, antiprotozoals such as tinidazole and metronidazole,
proton pump inhibitors such as omeprazole and lansoprazole, or drugs
for gastrointestinal ulcer which are H, blocker such as cimetidine and
ranitidine. At present, one or two are selected from the antibacterial
agents, and one or two are selected from the bismuth preparations, the
antiprotozoals and the drugs for gastrointestinal ulcer, and a
combination of two or three agents selected from the respective groups is
administered for the treatment.

However, such a combination has a relatively short duration
of action and accordingly requires high doses and repeated
administrations such as 3 or 4 times per day. Thus, there are problems
that the administration is troublesome and adverse effect is easy to
occur owing to high doses. These problems are considered to be caused
by that the residence time of the administered agents in stomach is
short and the antibacterial agent is low in antibacterial activity and is
unstable under acidic condition in stomach.

On the other hand, with respect to rifamycin-related
antibacterial agents, it is known that rifampicin, rifabutin and
compounds involved in the present invention have an antibacterial
activity to Helicobacter pylori (WO 97/09047, 1997). However,
rifampicin is not suitable owing to high minimum inhibitory
concentration (MIC). Rifabutin is known to exhibit a synergistic effect
on minimum inhibitory concentration by combination use with a proton
pump inhibitor or a bismuth preparation (WO 97 /02039, 1997).

However, synergistic effects under acidic condition corresponding to
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environment in stomach and on bactericidal activity have not been
known. Also, there has not been known any effect of administration of
a combination of a rifamycin derivative represented by formula (I) or its

physiologically acceptable salt in the present invention with a proton

pump inhibitor or a bismuth preparation.

DISCLOSURE OF INVENTION

As a result of making an intensive study in order to solve the
above problems, the present inventors have found an antibacterial
composition which shows synergistic effects on both the growth
Inhibitory activity and the bactericidal activity to Helicobacter pylori
under an acidic environment and have made it clear that this
antibacterial composition is effective for the treatment to eradicate
Helicobacter pylori, thus they have accomplished the present invention.

That is to say, the present invention relates to an
antibacterial composition comprising:

(1) a rifamycin derivative of the formula (I) or a physiologically

acceptable salt thereof:

CH3 CH3
HO
HgC = ’
RlO OH |
H3C OH O | CHS
Hg CO f3C NH

(1)
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wherein X' is an oxygen atom or a sulfur atom,
R' is an acetyl group or a hydrogen atom,

R® is a hydrogen atom, a hydroxyl group or an alkyl group

having 1 to 3 carbon atoms, and

5 R’ is a group of the formula:

wherein R* and R® are the same or different and each is an alkyl group

having 1 to 3 carbon atoms or a group of the formula:

10 0
v

—(CHy), CH in which k is an integer of 1 to 3,

No

a group of the formula:
R6 R7
o - N X

wherein R® and R’ are the same or different and each is a hydrogen atom

2

or an alkyl group having 1 to 3 carbon atoms, and X? is an oxygen atom,

a sulfur atom, a carbonyl group, a group of the formula:

20 OR®
\C< in which R® and R® are the same or different and
7 Nor
each is a hydrogen atom or an alkyl group having 1 to 3 carbon atoms, or
R® and R’ are joined to form a group: -(CH,),- in which 1 is an integer of 1
25 (O)m
to 4 or a group of the formula: T in which m is O or 1,

~nNR 10
SNR
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R" is a hydrogen atom, an alkyl group having 1 to 6 carbon atoms or a
group of the formula: -(CH,), X’ in which n is an integer of 1 to 4 and X° is

an alkoxy group having 1 to 3 carbon atoms, a vinyl group, an ethynyl

/O

group or a group of the formula: — CH , and
\O

(2) a proton pump inhibitor (a) or a bismuth preparation (b),
wherein the components (1) and (2) are used in amounts producing a
synergistic effect against Helicobacter pylori (Claim 1).

Further, the present invention relates to the antibacterial
composition of Claim 1, wherein said rifamycin derivative (I) or its
physiologically acceptable salt is a compound in which X! is an oxygen
atom, R' is an acetyl group, R? is a hydroxyl group, and R® is 4-
1Isobutylpiperazinyl group (Claim 2).

Further, the present invention relates to the antibacterial
composition of Claim 1 or 2, wherein said proton pump inhibitor is a
member selected from the group consisting of omeprazole, lansoprazole,
leminoprazole, pantoprazole and robeprazole (Claim 3).

Further, the present invention relates to the antibacterial
composition of Claim 3, wherein said proton pump inhibitor is
lansoprazole (Claim 4).

Further, the present invention relates to the antibacterial
composition of Claim 1 or 2, wherein said bismuth preparation is a
member selected from the group consisting of colloidal bismuth
subcitrate and bismuth subsalicylate (Claim 5).

Further, the present invention relates to the antibacterial

composition of Claim 5, wherein said bismuth preparation is bismuth
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subsalicylate (Claim 6).

Further, the present invention relates to the antibacterial
composition of any one of Claims 1 to 6, which is effective for the

treatment to eradicate Helicobacter pylori (Claim 7).

The present invention relates to a drug containing (1) the
antibacterial composition of any one of Claims 1 to 7 as an effective
component, and (2) a pharmacologically acceptable carrier (Claim 8).

The present invention relates to a remedy for diseases of
digestive organs containing (1) the antibacterial composition of any one
of Claims 1 to 7 as an effective component, and (2) a pharmacologically
acceptable carrier (Claim 9).

The present invention relates to a process for producing
drugs which comprises mixing (1) the antibacterial composition of any
one of Claims 1 to 7 and (2) a pharmacologically acceptable carrier
(Claim 10).

The present invention relates to a process for producing
remedies for diseases of digestive organs which comprises mixing (1) the
antibacterial composition of any one of Claims 1 to 7 and (2) a
pharmacologically acceptable carrier (Claim 11).

The present invention relates to a pharmaceutical

preparation comprising:

(1) a rifamycin derivative of the formula (I) or a physiologically

acceptable salt thereof:
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.7
CH3 CH3
HO
/
H3C l
R!O OH
CH
H3CO 3 NH

(1)

R2Z R3
10  wherein X' is an oxygen atom or a sulfur atom,

R' is an acetyl group or a hydrogen atom,
R* is a hydrogen atom, a hydroxyl group or an alkyl group
having 1 to 3 carbon atoms, and

R’ is a group of the formula:

15 --N/R4
\R5

wherein R* and R® are the same or different and each is an alkyl group

having 1 to 3 carbon atoms or a group of the formula:

/O

20 — (CHy) K CH in which k is an integer of 1 to 3,

No

a group of the formula:

2

R6 RT7
~ N X
\__/

wherein R® and R” are the same or different and each is a hydrogen atom

25

or an alkyl group having 1 to 3 carbon atoms, and X? is an oxygen atom,
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a sulfur atom, a carbonyl group, a group of the formula:
OR®
\C< in which R® and R® are the same or different and
7 Nors
each 1s a hydrogen atom or an alkyl group having 1 to 3 carbon atoms, or

R® and R® are joined to form a group: -(CH,);- in which 1is an integer of 1
(O)m

!

to 4 or a group of the formula: > NR 10 in which m is O or 1,
R™ is a hydrogen atom, an alkyl group having 1 to 6 carbon atoms or a
group of the formula: -(CH,)_X? in which n is an integer of 1 to 4 and X3is
an alkoxy group having 1 to 3 carbon atoms, a vinyl group, an ethynyl
% O
group or a group of the formula: — CHY , and
N O
(2) a proton pump inhibitor (a) or a bismuth preparation (b),
wherein the components (1) and (2) are in a form suitable for
simultaneous, separate or sequential administration in amounts

producing a synergistic effect against Helicobacter pylori (Claim 12).

BEST MODE FOR CARRYING OUT THE INVENTION

In the formula (I), examples of the alkyl groups having 1 to 3
carbon atoms represented by R?, R* R° R® R’, R® and R® are methyl
group, ethyl group, propyl group, isopropyl group and cyclopropyl group.
The alkyl group having 1 to 6 carbon atoms represented by R!° includes
linear and cyclic alkyl groups such as methyl group, ethyl group, propyl
group, 1sopropyl group, cyclopropyl group, butyl group, isobutyl group,
sec-butyl group, tert-butyl group, cyclobutyl group, cyclopropylmethyl
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group, pentyl group, isopentyl group, sec-pentyl group, tert-pentyl
group, cyclopentyl group, cyclobutylmethyl group, hexyl group, 4-
methylpentyl group, cyclohexyl group and 3-methylcyclopentyl group.
Examples of the alkoxy group having 1 to 3 carbon atoms represented by
X® are methoxy group, ethoxy group, Propoxy group, iSOpropoxy group
and cyclopropoxy group.

The rifamycin derivatives of the formula (I) which can be used
In the production of antibacterial compositions and remedies for
diseases of digestive organs according to the present invention which are
etfective for the treatment to eradicate Helicobacter pylori, can be
synthesized by the following methods.

That is to say, the rifamycin derivatives can be synthesized by
the methods disclosed in JP-B-3-58352, JP-B-5-57275, JP-A-3-7291,
JP-A-4-103589, JP-A-3-101689, JP-A-9-46753, Chem. Pharm. Bull.,
Vol. 41, 148(1993) and so on.

With respect to the physiologically acceptable salts of the
rifamycin derivatives (I) which can be used in the production of
antibacterial compositions according to the present invention effective
for the treatment to eradicate Helicobacter pylori, physiologically
acceptable salts can be selected from the salts (salts with bases or acids)
disclosed in the above patent publications. Examples of the salts with
bases are (1) metal salts, particularly salts with alkali metals and
alkaline earth metals, (2) ammonium salts, and (3) amine salts,
particularly salts with methylamine, ethylamine, diethylamine,
triethylamine, pyrrolidine, morpholine, hexamethyleneimine and the
like. Examples of the salts with acids are (1) salts with mineral acids

such as sulfuric acid and hydrochloric acid, and (2) salts with organic
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acids such as p-toluenesulfonic acid, trifluroacetic acid and acetic acid.

The term “eradication of bacteria”, “eradication of
Helicobacter pylor?” or the like as used herein means to decrease the
number of bacteria existing in infected parts or to completely kill the

bactenrial.

Examples of the proton pump inhibitor which can be used in
the production of antibacterial compositions according to the present
invention effective for the treatment to eradicate Helicobacter pylori are,
for instance, omeprazole, lansoprazole, leminoprazole, pantoprazole,
robeprazole, and the like. Of these, lansoprazole is preterred. Also,
the bismuth preparation means preparations containing a bismuth salt
which can be used in the treatment of digestive diseases. Typical
examples of the bismuth preparation are, for instance, bismuth
subcitrate, bismuth subsalicylate, and the like. Bismuth subsalicylate
1s preferable.

The antibacterial composition of the present invention
effective for the treatment to eradicate Helicobacter pylori 1s useful for
drugs containing the composition, and remedies for digestive diseases
such as gastritis, gastroduodenitis, erosive gastritis, gastric erosion,
erosive duodenitis, gastric ulcer or duodenal ulcer which are caused by
infection of Helicobacter pylori.

The antibacterial composition of the present invention
effective for the treatment to eradicate Helicobacter pylori shows an
antibacterial activity higher than the sum of the antibacterial activities
of the individual components included therein, thus showing a marked
synergistic effect.

Further, since the antibacterial composition of the present
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invention shows an excellent antibacterial activity against Helicobacter
pylor, since it well reaches the affected part by oral administration, and
since it is stable even under a low pH, the composition is suitable for the
treatment to eradicate Helicobacter pylori.

Therefore, the antibacterial composition against Helicobacter
pylori according to the present invention shows a sufficient effect even at
small doses which are insufficient when the components are used
individually. That is to say, since the antibacterial composition
according to the present invention shows a better therapeutic effect than
the individual antibacterial agents, it is more effective for the treatment
of diseases caused by the infection of Helicobacter pylori.

It 1s well known that to avoid emergence of resistant strains
against antibacterial agents, a combination use of a plurality of agents is
desirable rather than a single use. From such a point of view, the
antibacterial composition against Helicobacter pylori according to the
present mnvention is particularly useful for long term therapy.

The present invention includes not only the above-mentioned
antibacterial composition effective for the treatment to eradicate
Helicobacter pylori, but also a drug and a remedy for digestive diseases
which contain the antibacterial composition and an arbitrary
pharmacologically acceptable carrier, and processes for producing the
drug and the remedy by mixing the antibacterial composition with the
carrier.

The drugs and remedies according to the present invention
which contain as an effective component the antibacterial composition
effective for the treatment to eradicate Helicobacter pylori can be in the

form of oral pharmaceiutical preparations such as powder, tablet,
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capsule, sugar coated tablet, granule and syrup.

As the carrier used in the drugs and remedies according to
the present invention which contain as an effective component the
antibacterial composition effective for the treatment to eradicate
Helicobacter pylori, there are used organic or Inorganic, solid or liquid
pharmacologically acceptable carrier materials suitable for oral
administration which are usually inactive.

The carriers encompass diluents, excipients, lubricants and
the like which have been generally used in the preparations. Examples
of the carrier are, for instance, crystalline cellulose, gelatin, lactose,
starch, magnesium stearate, talc, vegetable or animal fats and oils, gum,
polyalkylene glycol, and the like.

The proportion of the antibacterial composition, which is
effective for the treatment to eradicate Helicobacter pylori, in the drugs
and the remedies for digestive organ diseases according to the present
Invention can be varied within the range of 0.2 to 100 % by weight based
on the carrier.

Also, the remedies for digestive organ diseases of the present
invention can contain other remedies for digestive organ diseases and
other drugs, which are compatible with the antibacterial composition
mentioned above. Needless to say, in this case, the antibacterial
composition of the present invention effective for the treatment of
Helicobacter pylori infection may not be a main component of that
pharmaceutical preparation.

The above-mentioned respective components which show a
synergistic effect may be mixed just before the administration. In that

case, they can be presented in a form suitable for simultaneous,
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s€parate or sequential administration in the treatment of diseases

caused by the infection of Helicobacter pylori.
Thus, the present invention also provides a pharmaceutical
preparation comprising:
5 (1) a rifamycin derivative of the formula (I) or a physiologically

acceptable salt thereof:

CH3 CH3
HO
/
H3C ,
R1O OH
CH
10 H3C . OH O - 3
H3C0 > NH (1)
ZZe v 1
O
0 N
CHj
15 R2 R3

wherein X' is an oxygen atom or a sulfur atom,

R' is an acetyl group or a hydrogen atom,

R® is a hydrogen atom, a hydroxyl group or an alkyl group
having 1 to 3 carbon atoms, and

20 R’ is a group of the formula:

wherein R* and R® are the same or different and each is an alkyl group

having 1 to 3 carbon atoms or a group of the formula:

29 O
/
—(CHp), CH in which k is an integer of 1 to 3,

No
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a group of the formula:

wherein R® and R’ are the same or different and each is a hydrogen atom
or an alkyl group having 1 to 3 carbon atoms, and X? is an oxygen atom,

a sulfur atom, a carbonyl group, a group of the formula:

8

OR
\C< in which R® and R® are the same or different and
/ OR’>
each 1s a hydrogen atom or an alkyl group having 1 to 3 carbon atoms, or

R® and R’ are joined to form a group: -(CH,)- in which 1 is an integer of 1
(0)m
to 4 or a group of the formula: > IIIR 10 in which m is O or 1,
R'® is a hydrogen atom, an alkyl group having 1 to 6 carbon atoms or a
group of the formula: -(CH,),X® in which n is an integer of 1 to 4 and X3 is
an alkoxy group having 1 to 3 carbon atoms, a vinyl group, an ethynyl
% O
group or a group of the formula: — cy , and
N O
(2) a proton pump inhibitor (a) or a bismuth preparation (b),
wherein the components (1) and (2) are in a form suitable for
simultaneous, separate or sequential administration in amounts
producing a synergistic effect against Helicobacter pylort in the
treatment of diseases caused by the infection of Helicobacter pylon.

The daily doses of individual components in the antibacterial

composition according to the present invention are lower than the
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effective doses of the individual components required when used alone.
The weight ratio of the rifamycin derivative (I) or its
physiologically acceptable salt to the proton pump inhibitor or bismuth

preparation, which produces a synergistic effect against Helicobacter

pylori, 1s from 1 : 100 to 100 : 1. Preterably, the weight ratio of the

rifamycin derivative (I) or its physiologically acceptable salt to the proton
pump inhibitor is from 30 : 1 to 1 : 1. Also, the weight ratio of the
rifamycin derivative (I) or its physiologically acceptable salt to the
bismuth preparation is preferably from 1 : 10 to 10 : 1.

When 1,000 mg of a combination of a compound A which is a
rifamycin derivative (I) wherein X' is oxygen atom, R! is acetyl group, R?
1s hydroxyl group and R’ is 4-isobutylpiperazinyl group, and bismuth
subsalicylate, and 1,000 mg of a combination of the compound A and
lansoprazole were orally administered to a mouse respectively, no
toxicity was shown.

The antibacterial composition of the present invention
eftective for the treatment to eradicate Helicobacter pylori is generally
administered in such a dose that desired effects are achieved without
side-effects. Although the actual dose of the antibacterial composition
should be determined by a doctor, the antibacterial composition is
administered as a unit dosage preparation containing 1 mg to 5 g,
preterably 3 mg to 1 g, of the antibacterial composition. For an adult
the daily dose thereof is from 10 mg to 10 g, preterably from about 20 mg
to about 5 g.

The present invention is more specifically explained by

means of the following Test Examples and Examples.
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TEST EXAMPLE 1

Assay of antibacterial actior

Tests were carried out according to the measuring method for
MIC (minimum inhibitory concentration) by liquid microdilution which
was the standard method of The Japanese Society of Chemotherapy
(Journal of the Japanese Society of Chemotherapy, Vol. 38, pp.102,
1990). The antibacterial action of assayed compounds was measured
using Helicobacter pylori ATCC 43504 which had been acknowledged as
a standard strain. As a culture medium was used Brucella liquid
medium containing 10 % horse serum and adjusted to pH 7.0 or pH 5.5.
About 5 ul of a cell suspension having a viable cell count of 107/ml was
inoculated into each of wells of a plate. After incubation at 37°C for 5
days under a CO, concentration of 10 %, the effect of eradicating the
bacteria of the assayed compound was determined by the following
equation (A). That is to say, a composition comprising components (1)
and (2) which satisfied the equation (A) was determined as a composition
having a synergistic effect. With respect to the minimum bactericidal
concentration (MBC), about 5 ul of the medium obtained after the
measurement of MIC was inoculated into a Columbia blood agar
containing 5 % horse serum and incubated in the same manner as in the
measurement of MIC, and the minimum bactericidal concentration of
the assayed compound was measured. Similarly with MIC, the
synergistic effect on MBC was determined according to the following
equation (B). That is to say, a composition comprising components (1)
and (2) which satisfied the equation (B) was determined as a composition

having a synergistic effect.
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Antibacterially Antibacterially
active concentration active concentration
of component (1) N of component (2) 1 (A)
MIC of component (1) MIC of component (2) <
Antibacterially active Antibacterially active
5 concentration of concentration of
component (1) N component (2) 1 (B)
MBC of component (1) MBC of component (2) <

The drug concentrations (ug/ml) that show an antibacterial

activity against Helicobacter pylori, measured according to the above

10 testing method, are shown in the following Tables with respect to the
compound A (component (1)) which is a rifamycin derivative (I) wherein

X' is oxygen atom, R' is acetyl group, R? is hydroxyl group and R3 is 4-
Isobutylpiperazinyl group, and lansoprazole or bismuth subsalicylate

(component (2)) which are used alone or in combination thereof. In the

represented by minimum inhibitory concentration (ug/ml) and

minimum bactericidal concentration (ug/ ml). In case of a combination

of components (1) and (2), the antibacterial action is represented by the

concentration (ug/ml) of each of the components that showed an
20 antibacterial activity.

Tables 1 to 4 show the results of the antibacterial action of
antibacterial compositions comprising the compound A and bismuth
subsalicylate.

As apparent from Tables 1 and 2, the inhibiting drug

25 concentrations of a combination of the compound (A) and bismuth
subsalicylate are much lower fhan a single use of each thereof in both

neutral environment and acidic environment. Thus, it is found that the
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combined drug has a synergistic effect.
Table 3 shows the results of MBC of an antibacterial

composition comprising the compound A and bismuth subsalicylate
under neutral condition.

Table 4 shows the results of MBC of an antibacterial
compbsition comprising the compound A and bismuth subsalicylate
under acidic condition.

As apparent from Tables 3 and 4, the bactericidal
concentrations of a combination of the compound (A) and bismuth
subsalicylate are much lower than a single use of each thereof in both
neutral environment and acidic environment. Thus, it is found that the
combined drug has a synergistic effect.

Table 5 shows the results of MIC of an antibacterial
composition comprising the compound A and lansoprazole under
neutral condition.

Table 6 shows the results of MIC of an antibacterial
composition comprising the compound A and lansoprazole under acidic
condition.

As apparent from Tables 5 and 6, the inhibiting drug
concentrations of a combination of the compound (A) and lansoprazole
are much lower than a single use of each thereof in both neutral
environment and acidic environment. Thus, it is found that the
combined drug has a synergistic effect.

Table 7 shows the results of MBC of an antibacterial

composition comprising the compound A and lansoprazole under

neutral condition.

Table 8 shows the results of MBC of an antibacterial
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composition comprising the compound A and lansoprazole under acidic

condition.

As apparent from Tables 7 and 8, the bactericidal

concentrations of a combination of the compound (A) and lansoprazole

are much lower than a single use of each thereof in both neutral

environment and acidic environment.

combined drug has a synergistic effect.

Table 1: neutral (pH 7.0)

Compound A | Bismuth subsalicylate
g /ml o /ml
0.004 | :
-2
| 0.001 1
| 0.001 0.5

Table 2: acidic (pH 5.5)

Compound A
o/ ml

0.002

0.0005 1
0.0005 | 05

Bismuth subsalicylate

g/ml

2

Table 3: neutral (pH 7.0)

Thus, it is found that the

Judgement i

MIC)

MIC)
Synergistic effect
Synergistic effect

e |

Judgement

(MIC
MIC B
Synergistic effect

Synergistic effect |

——1

— _—

| Compound A | Bismuth subsalicylate Judeement ]

| (ug/ml) lﬁ (ug/ml) [ SRR

___0.008 L - ] (MBC) ]

! - 2 B (MBC) W
0.004 0.5 Synergistic effect
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Table 4: acidic (pH 5.5)

Como;r;d A | Bismuth ubsahcylate Judgement

o /ml
0.008 - B _(MBC)
- 2 ___(MBC) B
_0.002 J 1 _ Synergistic effect |
0.002 _ 0.5 Synergistic effect

Table 5: neutral (pH 7.0)

_“_—_—_I
Compound A Lansoprazole Judgement

o /ml o /ml
0.004 — i
- 2 (MIC)
0.001 1 Synergistic effect
| 0.001 l 0.5 __Synergistic effect

Table 6: acidic (pH 5.5)

 —

| Compound A Lansoprazole Judgement
o /ml o /ml
0.002 - (MIC) B
- 2 MIC
0.0005 1 Synergistic effect
0.0005 0.5 Synergistic effect

Table 7: neutral (pH 7.0)

Compound A Lansoprazole Judeement
(pg/ml) | (ug/ml s
O:Q.l_.6_ - — __(—)_MBC -
e ——(MBO) |
0.008 0.5 | Synergistic effect
0.004 - Synergistic effect

Table 8: acidic (pH 5.5)

CBmpound A Lansoprazole -
Fl el T
0.008 _(MBC)

bl

- | 2 [  MBG
_0.004 0.5 Synergistic effect

i
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EXAMPLE 1

A mixture of 100 g of compound A used in Test Example 1
which was a rifamycin derivative, 10 g of lansoprazole, 45 g of lactose
and 41 g of dry potato starch was kneaded with 20 ml of water. The
mixture was passed through a 16 mesh screen and dried at 40°C to give
granules. The granules were then uniformly mixed with 4 g of
magnesium stearate and compressed by a conventional method into
tablets each having a weight of 100 mg and containing 50 mg of

compound A and 5 mg of lansoprazole per a tablet.

EXAMPLE 2
The procedure of Example 1 was repeated except that
bismuth subsalicylate was used instead of lansoprazole, to give tablets
each having a weight of 100 mg and containing 50 mg of compound A

and 5 mg of bismuth subsalicylate per a tablet.

INDUSTRIAL APPLICABILITY
The antibacterial composition of the present invention
comprising (1) a rifamycin derivative represented by the formula (I) or its
physiologically acceptable salt, and (2) a proton pump inhibitor or a
bismuth preparation wherein the components (1) and (2) are used in
amounts producing a synergistic effect against Helicobacter pylori,
shows a synergistic effect against diseases caused by infection of

Helicobacter pylori and, therefore, it can be administered in a smaller

dose and a decreased number of administrations.
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CLAIMS
1 1. An antibacterial composition comprising:
2 (1) a rifamycin derivative of the formula (I) or a physiologically
3 acceptable salt thereof:
CHy CHs
HO
H ~
3C l
R1O OH
Ha C OH O - ChHg
HgC NYH
H3CO
4 3 (1)
~Z o~ x1
O N
O
CHjg
R2 R3

5 wherein X' is an oxygen atom or a sulfur atom,
6 R' is an acetyl group or a hydrogen atom,
7 R? is a hydrogen atom, a hydroxyl group or an alkyl group

8 having 1 to 3 carbon atoms, and

9 R? is a group of the formula:
R4

10 e
g5

11  wherein R* and R are the same or different .and each is an alkyl group
12 having 1 to 3 carbon atoms or a group of the formula:
O
/ |
13  —(CH») . CH in which k is an integer of 1 to 3,
N\ 5
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a group of the formula:
R6 R
~N X4

wherein R® and R” are the same or different and each is a hydrogen atom
or an alkyl group having 1 to 3 carbon atoms, and X* is an oxygen atom,

a sulfur atom, a carbonyl group, a group of the formula:

8

N2 .
C\ in which R® and R? are the same or different and
/" Nore

each is a hydrogen atom or an alkyl group having 1 to 3 carbon atoms, or

R® and R? are j oined to form a group: -(CH,),- in which 1is an integer of 1
(O)m

!

to 4 or a group of the formula: > NR 10 in whichmis O or 1,
R' is a hydrogen atom, an alkyl group having 1 to 6 carbon atoms or a
group of the formula: -(CH,)_X® in which n is an integer of 1 to 4 and X°is

an alkoxy group having 1 to 3 carbon atoms, a vinyl group, an ethynyl

/0

group or a group of the formula: — CH , and
N O
(2) a proton pump inhibitor (a) or a bismuth preparation (b),
wherein the components (1) and (2) are used in amounts producing a

synergistic effect against Helicobacter pylori..

2. The antibacterial composition of Claim 1, wherein said
rifamycin derivative (I) or its physiologically acceptable salt is a

compound in which X' is an oxygen atom, R! is an acetyl group, R? is a
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hydroxyl group, and R® is 4-isobutylpiperazinyl group.

3. The antibacterial composition of Claim 1 or 2, wherein said
proton pump inhibitor 1s a member selected from the group consisting of

omeprazole, lansoprazole, leminoprazole and robeprazole.

4. The antibacterial composition of Claim 3, wherein said

proton pump inhibitor is lansoprazole.

S. The antibacterial composition of Claim 1 or 2, wherein said
bismuth preparation is a member selected from the group consisting of

colloidal bismuth subcitrate and bismuth subsalicylate.

6. The antibacterial composition of Claim 5, wherein said

bismuth preparation is bismuth subsalicylate.

7. The antibacterial composition of any one of Claims 1 to 6,

which 1s effective for the treatment to eradicate Helicobacter pylori.

8. A drug containing (1) the antibacterial composition of any one

of Claims 1 to 7, and (2) a pharmacologically acceptable carrier.

9. A medicament for diseases of digestive organs containing (1)
the antibacterial composition of any one of Claims 1 to 7, and (2) a

pharmacologically acceptable carrier.
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10. A process for producing drugs which comprises mixing (1)
the antibacterial composition of any one of Claims 1 to 7 and (2) a

pharmacologically acceptable carrier wherein said drugs are for treatment of

Helicobacter infection.

11. A process for producing medicaments for diseases of
digestive organs which comprises mixing (1) the antibacterial composition of

any one of Claims 1 to 7 and (2) a pharmacologically acceptable carrier.

12. A pharmaceutical preparation comprising:
(1) a rifamycin derivative of the formula (I) or a physiologically

acceptable salt thereof:

CH3 CHj
HO
H3C ~ l
R1O OH 0
H3 C . OH O CH3
H3 CO 3C NH ‘1
72 x 1
0
5 N
CHj
R2 R3

wherein X' is an oxygen atom or a sulfur atom,
“R'is an acetyl group or a hydrogen atom,

R? is a hydrogen atom, a hydroxyl group or an alkyl group

having 1 to 3 carbon atoms, and
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R? is a group of the formula:

wherein R* and R® are the same or different and each is an alkyl group
haviﬁg 1 to 3 carbon atoms or a group of the formula:
O
/
—(CHjy) . CH in which k is an integer of 1 to 3,

No

a group of the formula:

R6 R7
~ N X2
wherein R® and R’ are the same or different and each is a hydrogen atom
or an alkyl group having 1 to 3 carbon atoms, and X® is an oxygen atom,
a sulfur atom, a carbonyl group, a group of the formula:

NVZa

C\ in which R® and R® are the same or different and

/ OR® .

each is a hydrogen atom or an alkyl group having 1 to 3 carbon atoms, or

R® and R’ are joined to form a group: -(CH,),- in which 1 is an integer of 1

(O)m

!

to 4 or a group of the formula: > NR 10 in whichmis Qor 1,
R!° is a hydrogen atom, an alkyl group having 1 to 6 carbon atoms or a
eroup of the formula: -(CH,) . X® in which n is an integer of 1 to 4 and X is

an alkoxy group having 1 to 3 carbon atoms, a vinyl group, an ethynyl
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group or a group of the formula: — CH , and
N O
(2) a proton pump inhibitor (a) or a bismuth preparation (b),
wherein the components (1) and (2) are in a form suitable for
simultaneous, separate or sequential administration 1n amounts

producing a synergistic effect against Helicobacter pylori.
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