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(57) L invention concerne des compositions a base de
nitrates, utilisées dans des médicaments anti-ulcéreux
et correspondant a la formule suivante: (A) et (B) Dans

les composes de classe (A): R=H, OCHB, OCHF2;
R1=CH3, OCH3; R2=H, CH3; R3=CH3, CHZ-CF3,

|

(CH2)3-OCH3; Dans les composes de classe (B): R 3

RI 4 Sont 1dentiques ou diff€rents et sont respectivement

valence libre, hydrogene, (1), -CH2-N(CH3)2; Y=S,

I oIl o S P
N-R', CR'R'o;: X=0, S, N-R' : R',=H, CH,; n=0, I:
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(57) Nitrate salt compositions with anti-ulcer medicines
having formula (A) and (B) wheremn the (A) class
compounds: R = H, OCH3, OCHFz; R1 = CH3, OCH3;

R2 = H, CH3; R3 = CH3, CH2-CF3, (CH -OCH3;

2)3

wherein the (B) class compounds: RI3, RI 1 equal to

or different from each other, are respectively {free

valence hydrogen, (1), -CH,-N(CH,),; Y =S, N-RI6,

[ 51 | |

CR7R8;X=O, S,N-RI;R2=H,CH3;H=O, l;

/., = N-CN, N-SOZNHZ, CH-NO2 or formula (VII A)
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-NH-CH3, NH2’ R 6 R - R Q> R I 1dentiques ou

différents, sont hydrogene valence libre. L mvention

concerne ¢galement des procédes de preparations
de ces sels.
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R 5 =H., -NH-CH3,I\H2, R 6’R 7,R S’R I equal to or

different from each other, are hydrogen, free valence.

The 1mvention also comprises the methods for
the preparation of above salts.
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Nitrate salt compositions with anti-ulcer medicines having formula (A) and (B) wherein the (A) class compounds: R = H, OCH;,
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"NITRATE SALT OF ANTI-ULCER MEDICINE"
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The present invention relates to compositions to be used
in the therapy and in the prevention of the ulcer relapses
and, in general, of dyspepsias. More particularly it relates
to compositions having an improved gastroprotective activity
combined with a high acid secretion inhibition activity.

Products known in the art and those commercialized and
used 1n the ulcer therapy are compounds which perform an anti-
secretory activity (acid secretion inhibition). See for in-
stance " New Guide to Medicine & Drugs" Brit. Medical Assoc.
Editor, 1997, pagg. 108-109. Known products having higher the-
rapeutic efficacy show a high anti-secretory activity and are
used, both in the acute and in long-therm (six months and mo-
re) therapies. The drawback of these products is that they
have a poor gastroprotectve activity, when present. From a
practical po:i;nt of view this means that the gastric protection
1s not optimal and causes inconveniences above all in the
long-term therapy. In this case the presence of frequent re-
lapses due to the enfeeblement of gastric mucosa is noticed.

To overcome these inconveniences it is known in the art

to add to above medicines other anti-ulcer medicines having

a gastroprotective action: prostaglandins, bismuth salts (e.g.

SUBSTITUTE SHEET (RULE 26)
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bismuth citrate) and antibiotics. In such way the remission of
ulcerous pathology is achieved. However above combinations are
not satisfactory as for their tolerability in general. For
eiqule it is well known that prostaglandins produce side ef-

fects (diarrhoea) towards the intestinal tract; bismuth salts
frequently produce nausea and gastric burning. Antibiotics
produce unwanted gastrointestinal effects.

The need was felt to have available compositions active
in the ulcer and gastric dyspepsia treatment, having improved
therapeﬁﬁic characteristic and tolerability, general and lo-
cal, inh particular having an improved gastroprotective acti-
vity combined to a high anti-secretion activity.

The Applicant has unexpectedly and surprisingly found
pharmaceutical anti-ulcer compositions having the above men-

tioned desired properties.

It is an object of the present invention pharmaceutical

compositions comprising as essential components nitrate salts

of one or more components selected from the following classes

of compounds:

0
ﬁYﬂ-CHZ :
X
0,
R
3
2
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where in the (A) class compounds:
R = H, OCH,, OCHF,;
R, = CH,, OCH,;
R, = H, CH,;
R, = CH,, CH,-CF,, (CHz)s-OCI;J;
where in the class (B) compounds:
RI,, R, equal to or different from each other, are respectively
free valence, hydrogen -N===C(NH,),, -CH,-N(CH,),;
Y = S, N-R',, CR.R';
X = 0, S, N-R';

N s0 Br (VII,)

R, = H, -NH-CH,, NH,;
R, R',, R%, R, equal to or different from each other, are

hydrogen, free valence.

3
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The preferred nitrate salts with the (A) formula precursors

are the following:

when R = OCH,, R, = CH,, R, = CH,, R, = CH,, Omeprazole residue;
as in Omeprazole, but with R = OCHF,, R, = OCH,, R, = H, Panto-
prazole residue;

as in Omeprazole, but with R

H, R, = H, R, = (CH,),-OCH,, Ra-

beprazole residue;

as in Rabeprazole, but with R, = CH,-CF,, Lansoprazcle residue.
In the (A) class compounds also those having the follo-

wing intramolecular ring are comprised, obtainable by treating

the precursors in an acid aqueous environment (rif. " A Tex-

tbook of Drug Design and Development", Harwood Academic

Publisher, 1991, pag. 140):

wherein N* and C** mean, respectively, the nitrogen and carbon

atom in 1 and 2 position of the pyridine ring of formula A and

C* and N>’ the carbon and nitrogen atom, respectively, in 2 and

3 position of the imydazole ring (1 position of the imydazole

ring 1s that of the proton nitrogen).

The preferred nitrate salts with the (B) formula precursors

are the following:
when in (B) formula X = N-R', with R!', free valence, Y = N-R’,
with R, = H, R'; = H, R’ is a free valence and forms with R,

4
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a double bond, R, = CH,, n = 1, R! = -NH-CH,, Z = N-CN, Ci-
metidine residue;

when X = N-R', with R!, free valence, Y = S,

R';, = -N=—=C(NH,),, R, is a free valence and forms with R, a
double bond, R; = H, n = 1 Ry = H, 2 = (VII,), Ebrotidine re-
sidue;

as in Ebrotidine but with n = 0, R, = NH, and Z = N-SO,NH,, Fa-
motidine residue ;
as in Ebrotidine but with R', = -CH,-N(CH,),, R, = -NH-CH, and
Z = CH-NO,, Nizatidine residue;
as in Nizatidine, but with X = oxygen, Y = CR’R’ with RI,
hydrogen and R', free valence, R!, is a free valence and forms
with R’y a double bond, Ranitidine residue.

In the compositions according to the present invention

also isomers of the compounds belonging to (A) and (B) classes

may be used.

In the compositions according to the present invention
the compound salts ¢of above classes contain at least one mole
of nitrate ion/mole of compounds. Preferably the ratio between
the nitrate ion moles and the precursor is equal to one. Sélts
having a higher molar ratio are obtained when in the molecule
other amino groups basic enough to be salified are present.

Salt precursors belonging to the above mentioned classes

are prepared according to the methods described in "The Merck

Index 12* Ed." (1996), herein completely incorporated by refe-

rence.

The salts of the present invention may be prepared accor-

s
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ding to one of the following methods.

When the substance toc be salified is available as free
base or as a soluble corresponding salt in an organic solvent,
which preferably does not contain hydroxyl groups, for example
acetonitrile, ethyl acetate, tetrahydrofuran ecc., the salt
is prepared by dissolving the substance in the solvent at a
concentration preferably equal or higher than 10% w/v, by
adding the amount of concentrated nitric acid corresponding to
the moles of salifiable aminic groups present in the compound.
The nitric acid is preferably diluted in the same solvent.
Preferably during and after the addition the mixture is cooled
to temperatures in the range 20°-0°C. The product is generally
recovered by filtration and washed with the solvent.

When on the contrary the substance i1s not much soluble or
it is available as a not much soluble salt in the above men -
tioned solvents, the corresponding mixtures with hydroxylated
solvents may be used. Examples of such solvents are methyl
alcohol, ethyl alcohol and water. The precipitation can be
- quickened by diluting then the so obtained mixture, after the
addition of nitric acid, with an apolar solvent.

When the starting product is salified with hydrochloric
acid 1t 1s possible to prepare the salt with nitric acid di-
recting adding silver nitrate to the compound solution. After
filtering silver chloride, the solution is concentrated and
cooled to recover the nitrate salt.

When the starting product is a salt, it is pdssible to

liberate the corresponding base by a treatment with a sodium

6
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or potassium carbonate or bicarbonate saturated solution, or
with a sodium or potassium hydroxide diluted solution. The
base 1is then extracted by a suitable organic solvent (e.g.
halogenated solvents, esters, ethers) which is then dried. The
organic solution is evaporated and then one proceeds according
to the preceding preparation methods, by dissolving the base
in acetonitrile or in the other above mentioned solvents.

It has now srprisingly been found that the compositions
of the present invention allow to improve, compared with the
known above mentioned combinations, the comprehensive pharma-
co-toxicological situation of precursors, increasing the the-
rapeutic efficacy and their general and local tolerability in

the ulcer and gastric dyspepsia treatment with an improved

gastroprotective activity.

The compositions of the preserit: invention are formulated
in the corresponding pharmaceutical compositions according to
well known techniques in this field together with the common
excipients; see for example the volume "Remington’s Pharmaceu-

tical Sciences 15a E4d."

The invention salt dosages are the conventional ones of

their precursors of (A) and (B) classes.

It 1is a further object of the present invention the com-
positions obtainable combining one or more nitrate salts of
the compounds of (A) and (B) classes, or their pharmaceutical

compositions, with conventional gastroprotectives. As exam-

ples, prostaglandines, bismuth salts, active antibiotics to-

wards pathogenic microorganisms in the gastrointestinal mucosa

7
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can be mentioned. It has surprisingly been found that gastro-
protective activity of the invention compositions is very
high. This makes it possible to avoid the undesirable effects
of known gastroprotectives when they are used in combination
with compounds or formulation of the invention. It has indeed
been found that the amount of known gastroprotectives, in the
combination of the invention, is lower compared with those
known and does not cause undesirable effects. The skilled in
this field is able to easily determine the maximum amount of
conventional gastropfotectives to be combined with the
pharmaceutical compositions of the invention since this
corresponds to the absence of typical side effects of known
gastroprotectives. In any case the amount of conventional
gastroprotectives to be used in the combination is lower than
that used in the combinations described in the art.

The following examples have the purpose to illustrate the

invention and must not be considered as limitative of the sa-

me.

-
-
i

10 g of cimetidine are dissolved in 100 ml of an acetoni-
trile/tetrahydrofuran/water 1 : 1 : 2 (composition by volume)
mixture cooled at +4°C. 10 ml acetonitrile solution containing
2.5 ml of 70% nitric acid are added little by little. The so-
lution is diluted with ethyl ether, maintaining the temperatu-

re at +4°C, till to incipient precipitation of the product.

8
SUBSTITUTE SHEET (RULE 26)




CA 02322493 2000-09-05

WO 99/45004 PCT/EP99/01226

After a some hour rest the precipitated solid is filtered,
washed with ethyl ether and dried. 12.1 g of ¢imetidine mono-
nitrate salt are recovered having m.p. 158°-159°C (with decom-
position) .

‘H-NMR (D,0): 8,55 (1H, s), 3,83 (2H, s), 3,32 (2H, s), 2,77
(3H, s), 2,68 (2H, t), 2,32 (3H, s).

Elementary analysis:

calc. (%) C 38,09 H 5,43 N 31,089 S 10,17
found (%) C 37,99 H 5,41 N 31,16 S 10,25
EXAMPLE 2

Preparation of ranitidine nitrate salt.

5 g of ranitidine hydrochloride are dissolved in a 140 ml
acetonitrile/methyl alcohol 6 : 1 mixture at + 20°C. 4,2 g of
powder silver nitrate are added. The silver chloride precipi-
tate is filtered, the precipitate is washed with an acetoni-
trile/methyl alcohol 6 : 1 solution, the organic phases are
put together, dried and treated to obtain a dry residue. 3,5
g of an amorphous solid corresponding to the ranitidine mono-
nitrate salt are obtained.

‘H-NMR (D,0) : 6,70 (1H, d4), 6,40 (1H, d), 4,34 (24, s), 3,83
(2H, s), 3,43 (2H, t), 2,93 (2H, m), 2,87 (9H, s).

calc. (%) C 41,37 H 6,14 N 18,56 S 8,50
found (%) C 41,12 H 6,20 N 18,44 S 8,38
PHARMACOLOGICAL TESTS

EXAMPLE 3

A xici

A single dose equal to 100 mg/Kg respectively of cimeti-

SUBSTITUTE SHEET (RULE 26)
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dine and ranitidine nitrate salts, delt with in the previous
Examples, has been given to a group of 10 rats weighing 20 g

each by a cannula by oral way in a carboxymethylcellulose

agueous suspension 2% w/v.

The animals are kept under observation for 14 days. In no
one of the group animals the toxic symthom presence was noted.
EXAMPLE 4
Anti-ulcer Activity

Anti-ulcer activity is evaluated according to the expe-
rimental model described in the paper of A. Robert e Al.
"Cytoprotection by prostaglandins in rats. Prevention of ga-

stric necrosis produced by alcohol, HCl, NaOH, hypertonic NacCl

and thermal injury" Gastroenterology 77, 433-43 1979.
To 5 groups of 10 rats each, kept on empty stomach since

the previous night, 15 minutes before the supply of absolute

ethyl alcohol (1 ml), by oral way are supplied:

~ 5 ml/Kg of carboxymethylcellulose aqueous suspension 2%.

- 50 mg/Kg of cimetidine in 5 ml/Kg of carboxymethylc-
ellulose aqueous suspension 2%.

- 62,5 mg/Kg of cimetidine nitrate (corresponding to 50

mg/Kg of cimetidine) in 5 ml/Kg of carboxymethylcellulose

agqueous suspension 2%.

- 50 mg/Kg of ranitidine in 5 ml/Kg of carboxymethylcellu-
lose aqueous suspension 2%.

- 60 mg/Kg of ranitidine nitrate (corresponding to 60 mg/Kg

of ranitidine) in 5 ml/Kg of carboxymethylcellulose aque-

ous suspension 2%.

10
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corresponding starting products.

TABLE I

Treatment Gastric Damage

( % )

Vehicle 100
Cimetidine 100
Cimetidine.HNO, 50
Ranitidine 80
Ranitidine.HNO, 40

11
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CLAIMS
1. Nitrate salts of one or more components selected f£rom the

following compound classes:

° f
H “ . \ | (A)
N S—C= M
/ \/ 2 \/ , {
| P
g
A B 2'2
2 1 |
0
R‘Q
'-x\ i
- T
R c —C&8_— S —(cE_ ) — (N%) — C—R_
N / 2 2°2 AR | AR ¢ -)
C\ 7
I/ Y C
R .
2 \RI
2
where in the compounds of formula (A):
R = OCH::, Rl = C}{z, Rz = CHJ, R3 = CH;:
R = OCHF,, R, = OCH,, R, = H, R; = CH;;
R=H R =CH;, R, = H, Ry = (CH,),-0CH,;
R =H, R, = CH,,.R, = H, Ry = CH,-CF,;

where in formula (B):

X = N-R!, with R*, free valence, Y = N-.RIF with R =
H, RI; = H, RY is a free valence and forms with R, a
double bond, R, = CH,, n = 1, R’y = -NH-CH,, Z = N-CN;

X = N-RY, with R', free valence, Y = S,
R, = -N==C (NH,‘;),; R', is a free valence and férms with R',

a double bond, R®, = H, n=1RY =H, 2 = (VII,):

12 - -
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N— sO Br (VII,)

N

X = N-R! with R?, free valence, Y = S, R} =

-N=—=C (NH,),, RY, is a free valence and forms with R’ a

. double bond, R, = H, n = 0, R'; = NH, and Z = N-SO,NH,;

X = N-R!, with R’, free valence, Y = S,
R!, = -CH,-N(CH,),, R%, is a free valence and forms with R,

a double bond, R*, = H, n =1 R, = -NH-CH,, Z = CH-NO,;

X = oxygen, Y = CR%R!’, with R’;, hydrogen and R, free

valence, RY = -CH,-N(CH,),, R’ is a free valence and forms
with R®*, a doble bond, R', = H, n = 1 Ry, = -NH-CH,,
V/ =__CB.."’-02'_..__,.. .

13
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R, = CH,, n=1, R = -NH-CH,, Z = N-CN, Cimetidine resi-
due;

when in (B) formula X = N-R'; with RY;, free valence,

Y =S, R = -NeeeC(NH,),, R, is a free valence znd forms
with R, a double bond, R*', = H, n =1 R’ = H
Z = (VII,), Ebrotidine residue

as in Ebrotidine k¥t with n = 0, R*; = NH, and Z = N-SO,NH,,

Famotidine residue;

as in Ebrotjdine but with R*; = -CH,-N(CH,),, R's = -NH-CH,

and Z = CH-NO,, Nizatidine residue;

as in/Nizatidine, but with X =

oxygen, Y = CR,R'; with RI,

hydfogen and R*; free valence, R', is a free valence and for-

~ 1

9 . e - ~ i - AJLIK Y AR - > - —

- -
e - o -

Nitrate salts according to claim 1 containing one or more
B )

isomers of the antiulcer drugs as therein defined.

Pharmaceutical composgitions of n:i.trate salts according to

claims 1-2.

Nitrate salts and pharmaceutical compositions according to

claims 1-3 for use as medicament.

Use of the salt and composition according to claim 4 for

the preparation of medicaments for the treatment of ulcers

13 oo
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and gastric dyspepsias.
6. Use according to claims 4-5 wherein the salt and pharma-

ceutical composition dosages are those of the antiulcer

drugs defined in claim 1.

7. Compositions obtainable by combining one or more nitrate
salts as defined in claims 1-2, or their pharmaceutical
compositions according to claim 3 with conventional
gastroprotectives.

8. Compositions according to claim 7 wherein conventional ga-

stroprotectives are selected from prostaglandins, bismuth

salts and antibiotics.

9. Use of compositions according to claims 7-8 for preparaing

medicines for the therapy and prevention of ulcer and

dyvspepsia relapses.

10. Preparation process of nitrate salts according to claims 1-

2, when the substance to be salified is availlable as free

base or as a soluble corresponding salt in an organic

solvent which does not contain hydroxyl groups the salt 1is
prepared by dissolving the substance in the solvent at a i
concentration equal or higher than 10% w/v, by adding the
amount of concentréted nitric acid corresponding to the
moles of salifiable aminic groups present in the compound,

by cooling during and after the addition at temperatures in

the range 20°-0°C and by recovering the product by

filtration.

11. Process according to claim 10 wherein when the substance is

not much soluble or it 1s available as a not much soluble

salt in the above mentioned solvent, the corresponding

14
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mixtures with hydroxylated solvents are used and the
precipitation 1is qQuickened by diluting the so obtained-
mixture, after the addition of nitric acid, with an apolar
solvent.

12. Process according to claims 10-11 wherein wﬁen the starting
material is salified with hydrochloric acid, the salt with
nitric acid is prepared by directly adding silver nitrate
to the compound solution, by filtering the silver chloride:
the solution 1is then concentrated and cooled to recover the
nitric salt.

13. Process for the preparation of nitrate salts according to
claims 1l-2 wherein when the starting product is a salt, the
corresponding base 1s liberated by a treatment with a
sodium oOx potassium carbonate or bicarbonate saturated
solution or with a sodium or potassium hydroxide diluted
solution, by extracting the base with a suitable organic

solvent and by following the methods to prepare the nitrate

salt mentioned at the claims 10 or 11.

15
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