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(57) Abrége/Abstract:

The invention relates to the use of 2,5-dihydroxybenzenesulphonic acid derivatives having general formula (l) in the production
of medicaments that are used In therapeutics In order to potentiate the effects of inhibitors of phosphodiesterase-5 including
sildenafil, vardenafil and [C-351, apomorphine, nitric oxide including amyl nitrate, nitroglycerine, nitroprusside, nitrosothiol and
nicorandil, compounds that increase the cyclic GMP level In the penile tissue and other compounds that are intended to
stimulate penile erection in men. (Formula 1).
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ABSTRACT

USE OF DERIVATIVES OF 2,5-DIHIDROXYBENZENO-SULPHONIC
ACIDS TO DEVELOP A MEDICINAL PRODUCT TO ENHANCE THE
EFFECTS OF OTHER DRUGS USED FOR THE TREATMENT OF

ERECTILE DYSFUNCTION

The present invention refers to the use of derivatives of 2,5-

dihidroxybenzenosulphonic acids of general formula (1), to develop medicinal
oroducts of therapeutic value to enhance the effects of phosphodiesterase-5
including sildenaphyl, vardenaphyl and 1C-351, of apomorphine, of nitric
oxide donors including amyl nitrate, nitroglycerine, nitroprussiate,
nitrosothioles and nicorandyl, of the compounds that increase the level of

cyclic GMP in the penile tissue and of other compounds used to facilitate

penile erection in man.
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THE USE OF DERIVATIVES OF 2,5-DIHYDROXYBENZENE-SULPHONIC
ACIDS IN THE ELABORATION OF A MEDICINAL PRODUCT TO
ENHANCE THE EFFECT OF OTHER DRUGS USED FOR THE
TREATMENT OF ERECTILE DYSFUNCTION

Field of the Invention

The present invention refers to the use of 2,5-
dihydroxybenzenosulphonic acids of general formula (1) in the production of
medicinal products of therapeutic value to enhance the effects of
phosphodiesterase-5 inhibitors including sildenaphyl, vardenaphyl and IC-
351, of apomorphine, nitric acid donors including amyl nitrate, nitroglycerine,
nitroprussiate, nitrosothiols and nicorandyl, of compounds that increase
cyclic GMP levels in the penile tissue and of other compounds used to

facilitate penile erection in man.
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Detailed description of the invention

The present invention refers to the use of derivatives of 2,5
dihydroxybenzenosulphonic acids in the production of drugs of therapeutic

value to enhance the effects of phosphodiesterase inhibitors including
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sildenaphyl, vardenaphyl and IC-351, of apomorphine, of nitric oxide donors
including amyl nitrate, nitroglycerine, nitroprussiate, nitrosothioles and
nicorandyl, of compounds that increase the level of cyclic GMP in penile

tissue and of other compounds used to facilitate penile erection in man.

In recent studies, we have shown that compounds of general formula (1)
exert effects on the resistance arteries of the human penis that result In
enhancement of the effects of phosphodiesterase-5 inhibitors, such as
sildenaphyl, and of apomorphine, of the nitric acid donors and of other

products destined to facilitate penile erection in man.

It is known that the therapeutic response to sildenaphyl is variable In
different patients and often does not exceed 50% [MS Rendell et al, JAMA
1999, 281: 421-426; R Virag, Urology 1999; 54: 1073-1077], which creates a

deficient therapeutic situation.

The compounds referred to in the present invention have general

formula (l):

OH
SO,
» Bm

OH

(1)

In which:

R represents a hydrogen atom or a sulphonate group (SO3 ),
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B represents a calcium ion (Ca’) or a diethylammonium group
[HoN"(C2Hs)2);
n represents 1 or 2; and

m represents 1 or 2.

The compounds of the following examples are prepared according to

the procedures described previously:

Example 1

Calcium 2,5-dihidroxybenzenosulphonate (Calcium dobesylate). “The
Merck Index”, 12 edition, Merck & Co., Whitehorse Station, N.J., USA, 1996.

Example 2

Diethylammonium 2,5-dihidroxybenzenosulphonate (Ethamsylate). “The
Merck Index”. 12 edition, Merck & Co., Whitehouse Station, N.J., USA, 1896.

Example 3

Bis-diethylammonium  2,5-dihidroxybenzene-1,4-disulphonate  (Bis-
diethylammonium persilate). French patent FR 73/17709 (publication number
2.201.888).

To study the enhancing effect of medicinal products used to facilitate
penile erection in man a series of studies were carried out of the resistance
arteries of the human penis, obtained from patients submitted to penile

prosthesis implantation.
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Specimens of human cavernous bodies of the penis were obtained
from patients with impotence while these were intervened for prosthetic
implantation, as described previously (Gupta et al.; Br. J. Pharmacol., 116:
2201, 1995). The tissues were deposited in M-400 solution (pH 7.4; 400
mOsm/kg. Composition in wiv: 4.19% manitole, 0.2% KH;PO4, 0.97%
KoHPO4-3 HO, 0.11% KCI and 0.08% NaHCO3;) at 4°C at the moment of
explant and were transported to the laboratory to be used within the following
16 h.

The resistance arteries of the penis, helicine arteries (with a luminal
diameter of 150-400 um), which are terminal branches of the deep arteries
of the penis, were dissected carefully removing the surrounding trabecular
tissue and were cut into 2 mm long arterial segments that were arranged on
two wires of 40 um diameter in a Halpern-Mulvany myograph (J.P. Trading,
Aarhus, Denmark) to record isometric pressure. The cavities contained
physiological saline solution (PSS) through which a mixture of 95% 02/5%

CO, was continually passed to maintain this oxygenated and to maintain the

pH at around 7.4. The arteries were contracted with 1 pM of noradrenaline
and their relaxation responses were assessed after adding to the cavities
increasing amounts of the different compounds. Transmural electrical
stimulation (TES) was carried out using two electrodes placed parallely to the
arterial segment and connected to a stimulator with a direct output current
(50 mA). Squared pulses were applied of 0.3 ms duration in relays of 15 s
with variable frequency (0.5, 1, 2 and 6 Hz).

Effects on the relaxation of resistance arteries of the human penis enhanced

by a specific nitric oxide donor.
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Calcium dobesylate at a concentration of 10uM increases, in a
statistically significant manner, the relaxation produced by different

concentrations of sodium nitroprussiate (SNP), a known nitric oxide donor
(fig 1).

Effects on the relaxation of resistance arteries of the human penis

iInduced by sildenaphyl.

Calcium dobesylate at a concentration of 10 uM increases, In a
statistically significant manner, the relaxation produced by different

concentrations of the inhibitor of 5-sidenaphyl phospodiesterase (fig. 2).

Effects on the relaxation of resistance arteries of the human penis

induced by electrical stimulation of nitrergic terminations.

Calcium dobesylate at a concentration of 10 uM increases, in a
statistically significant manner, the relaxation produced by electrical
stimulation at increasing frequencies of the nitrergic terminations In
resistance arteries of the human penis (fig 3). This effect is similar and even

greater than that produced by sildenaphy! at a concentration of 10 nM (fig
4).

Calcium dobesylate, at a concentration of 10 uM, increases, in a
statistically significant manner, the effects of 10 nM of sildenaphy! on the
relaxation produced by electrical stimulation at increasing frequencies of the

nitrergic terminations In resistance arteries of the human penis (fig 4).
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CLAIMS

1. The use of a derivative of a 2,5-dihidroxybenzenosulphonate acid of

general formula (l):

OH
803'
- Bm

OH

\!)

In which
R  represents a hydrogen atom or a sulphonate group (SO3 );

B represents a calcium ion (Ca’") or a diethylammonium group
[HoN"(C2Hs)2);

n represents 1 or 2; and

m  represents 1 or 2.

In the production of medicinal products to enhance the effects of
phosphodiesterase-5 inhibitors, of apomorphine, of nitric oxide donors, of
compounds that increase the level of cyclic GMP in penile tissue and of other

compounds used to facilitate penile erection in man.

2. The use, according to Claim 1, of 2,5-dihidroxybenzenosulphonate of
calcium (calcium dobesylate) to produce medicinal products to enhance the
effects of phosphodiesterase-5 inhibitors, of apomorphine, of nitric oxide
donors, of compounds that increase the level of cyclic GMP in penile tissue

and of other compounds used to facilitate penile erection in man.
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3. The use, according to Claim 1, of diethylammonium 2,5-
dihidroxybenzenosulphonate (Ethamsylate) to produce the medicinal
products used to enhance the effects of phosphodiesterase-5 inhibitors, of
apomorphine, of nitric oxide donors, of compounds that increase the level of
cyclic GMP in the penile tissue and of other compounds used to facilitate

penile erection in man.

4. Use, according to Claim 1, of bis-diethylammonium 2,5-
dihidroxybenzeno-1,4-disulphonate (Persylate) in the production of medicinal
products to enhance the effects of phosphodiesterase-S inhibitors, of
apomorphine, of nitric oxide donors, of compounds that increase the levels of
cyclic GMP in penile tissue and of other compounds used to facilitate penile

erection In man.

Fetherstonhaugh & GO
Ottawa, Canada
Patent Agents
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