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The invention provides a compound of formula |: (see formula |) wherein A, B, X, Y and R, are as defined In the description, and a
process for preparing them. The compounds of formula | are useful as pharmaceutical agents for the treatment of glaucoma and

myopia.
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Abstract:

The invention provides a compound of formula |:

wherein A, B, X, Y and R are as defined in the description, and a process for

O preparing them. The compounds of formula | are useful as pharmaceutical agents
for the treatment of glaucoma and myopia.
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BENZQO'G!QUINOLINE DERIVATIVES FOR TREATING GLAUCOMA AND MYOPIA

The present invention relates to novel benzo [g] quinoline derivatives, their preparation,

their use as pharmaceuticals and pharmaceutical compositions containing them.

More particularly the present invention provides a compound of formula |

wherein

A and B are each H or form together an additional bond,

X is CH, or CO,

Y is O, S, NR> [R2 being H or (C4.4)alkyl1, CH, or O-CH,, and
R; is Hor (Cy.4)alkyl

in free base or acid addition salt form.

The above-defined alkyl groups preferably represent methyl.

When A and B are each H, the X-Y-pyrimidine substituent preferably presents the
configuration 3R.

X is preferably CH..

Y is preferably O or S, even more preferably S.
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R, is preferably methyl, more preferably methyl in position 4 of the addressed pyrimidine.

In a preferred embodiment A and B each represents H, X is CH,, Y represents S and R; is

methyl.

In a further aspect the invention provides a process for the production of the compounds of

formula | and their acid addition salts, whereby in a compound of formula Il

LI

wherein A, B, X, Y and R, are as defined above and Rj; is (Cy.4)alkyl, the alkoxy group is
converted into a hydroxy group, and the compounds of formula | thus obtained are

recovered in free base or acid addition salt form.

The reaction can be effected according to known methods, e.g. using hydrobromide acid or
boron tribromide. In formula ll, R; is preferably methyil.

Working up the reaction mixtures obtained according to the above process and purification
of the compounds thus obtained may be carried out in accordance to known procedures.

Acid addition salts may be produced from the free bases in known manner, and vice versa.

Suitable acid addition salts for use in accordance with the present invention include for
example the hydrochloride.

The starting compounds of formula Il wherein A and B are each H may be produced from
the corresponding compounds of formula I,
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wherein Rj is as defined above, for example as described in Example 1.

The compounds of formula lll, are known or may be produced in analogous manner to
known procedures.

The starting compounds of formula 1l wherein A and B together form an additional bond

may be produced from the corresponding compounds of formula lll,

COOMe

wherein R; is as defined above.

The compounds of formula lll, are known or may be produced in analogous manner to
kKnown procedures.

The compounds of formula | and their physiologically acceptable acid addition salts,
referred to hereinafter as agents of the invention, exhibit valuable pharmacological
properties in animal tests and are therefore useful as pharmaceuticals.

In particular, the agents according to the invention effect a decrease on the intraocular
pressure in rabbits, at concentrations of e.g. 10 to 100 uM. Male rabbits of ca. 2.5 kg are

fixed in cages leaving their heads free. The solutions with the compound to be tested are
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applied to the right eye and the placebo solutions to the left eye (2 drops each, i.e. ca.

40ul). The eyes are firstly anaesthetized with a solution containing Novesine (0.4 %) and

Fluorescein (0.05 %) and the ocular pressure is determined at various intervals after
administration (10, 20, 30, 60, 90, 120, 180 and 240 minutes), whereby an applanation

tonometer according to Goidberg is used.

The agents of the present invention, in particular the preferred agents, exhibit a surprising
strong efficacy in lowering the intraocular pressure (IOP) and an excellent duration of
action. Moreover, they exhibit an excellent tolerability.

The agents according to the invention are therefore in particular useful in the treatment of

glaucoma and myopia. A more preferred use is glaucoma treatment, lowering of 10P.

[For the above mentioned indication, the appropriate dosage will of course vary depending
upon, for example, the compound employed, the host, the mode of administration and the
severity of the condition being treated. However, in general, satisfactory resulis in animals
are indicated to be obtained at a daily dosage of from about 0.1 to about 10 mg/kg animal
body weight. In larger mammals, for example humans , an indicated daily dosage is in the
range from about 5 to about 200 mg, preferably about 10 to about 100 mg of the compound
conveniently administered in divided doses up to 4 times a day or in sustained release form.

The agents of the invention may be administered in free form or in pharmaceutically

acceptable salt form. Such salts may be prepared in conventional manner and exhibit the
same order of activity as the free compounds.

Accordingly the present invention provides an agent of the invention for use as a

pharmaceutical, e.g. in the treatment of glaucoma and myopia.

The present invention furthermore provides a pharmaceutical composition comprising an
agent of the invention in association with at least one pharmaceutically acceptable diluent
or carrier. Such compositions may be formulated in conventional manner. Unit dosage

forms contain, for example, from about 0.25 to about 50 mg of an agent according to the
invention.
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Agents according to the invention may be administered by any conventional route, for
example parenterally e.g. in form of injectable solutions or suspensions, or enterally,

preferably orally, e.g. in the form of tablets or capsules.

More preferably, they are applied topically to the eye in about 0.0001 to 2 %, preferably in
about 0.001 to 0.5 %, and more preferably in about 0.01 to 0.1 % ophthalmological

solutions.

The ophthaimic vehicle is such that the compound is maintained in contact with the ocular

surface for a sufficient time period to allow the compound to penetrate the corneal and

internal regions of the eye.

The pharmaceutically acceptable ophthalmic vehicle may be e.g. an ointment, vegetable oil,

or an encapsulating material.

In accordance with the foregoing, the present invention also provides an agent of the

invention for use as a pharmaceutical in the treatment of glaucoma and myopia.

Moreover the present invention provides the use of an agent of the invention, for the

manufacture of a medicament for the treatment of glaucoma and myopia.

In still a further aspect the present invention provides a method for the treatment of
glaucoma and myopia in a subject in need of such treatment, which comprises
administering to such subject a therapeutically effective amount of an agent of the

invention.

The present invention relates also to any compound disclosed in the working examples. It
further relates to any independent and/or dependant claims disclosed infra.

The following examples illustrate the invention. The temperatures are given in degrees

Celsius and are uncorrected.



CA 02452920 2004-01-05

WO 03/006438 PCT/EP02/07594

Example 1
3R.4aR.10aR1-1-methyl-3B8-{ 4-methyi-1,3-pyrimidin-2vi ;thiomethyl-6-hydroxy-

1.2.3.4.4a0,5,10,10a3-octahydrobenzo uinoline

a)

b)

3R.4aR,10aR]1-1-methyl-3B-hydroxymethyvl-6-methoxy-1.2.3.4, 4a0.,5,10
10ai-octahvdrobenzo uinoline
7o a solution of 5.78g (20 mM) [3R,4aR,10aR}-1-methyl-3B-methoxycarbony!-6-

methoxy-1,2,3,4,4a0,5,10,10ap-octahydrobenzo[g]quinoline in 100 ml toluene, a
solution of 12 ml SDBA (70 % in toluene, 42 mM) is added in drops under argon at
room temperature within one hour. Then 10 ml NaOH (30 %) are added in drops to
the ice cooled reaction mixture. The precipitated crystals are filtered off, washed with
water and toluene and dried. The resulting title compound has a m.p. of 148°; [0]*p =
-120° (c = 0.425 in ethanol).

3R,4aR,10aR]-1-methyl-3B-mesyloxymethyl-6-methoxy-1,2,3,4,4a0,5,10
10a3-octahydrobenzo[glquinoline

12 ml (1563 mM) methanesulfochloride are added in drops to a solution of 20 g (76.5
mM) of the compound obtained under a) in 150 ml pyridine at room temperature. The
temperature is kept below 45° by ice cooling. After stirring for 2 hours at room
temperature, the solution is adjusted to pH 7-8 with saturated KHCO; solution at 0°
and extracted with ethylacetate. After drying over Na,SO,, filtering and concentrating

by evaporation, the title compound is obtained as beige crystals and directly used for
the next step.

3R.,4aR,10aR]1-1-methyl-38-1 4-methyl-1,3-pyrimidin-2vl rthiomethyl-6-methoxv-
1.2.3.4,420.5,10,10aB-octahvdrobenzo uinoline

A solution of 6 g (17.7 mM) of the compound obtained under b) and 3.4 g (27 mM) 2-
mercapto-4-methyl-1,3-pyrimidin in 60 ml dimethylformamide is mixed with 6 mi 2N
NaOH and stirred at 65° for 18 hours. The so obtained suspension is concentrated by
evaporation. The crude product crystallises. The suspension is cooled to 5-10°,
washed with ethylacetate and dried. Chromatography on silicagel with ethylacetate
containing 10 % ethanol and 0.01 % NHayields the title compound as beige crystals.
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d) 3R.4aR.10aR1-1-methvyl-3B-y 4-methyl-1.3-pvrimidin-2yl rthiomethyl-6-hydroxy-

1,2.3.4.4a0.,5,10,10aB-octahydrobenzo[glguinoline
To a solution of 4.06 g (11 mM) of the product obtained under ¢) in 250 ml

methylenechloride, 40 ml of boron tribromide (1 M in methylenechloride) are slowly
added in drops at a temperature of -40°. The suspension is stirred for 2 hours at room
temperature, neutralized with NH3z and extracted with a mixture of 150 ml
methylenechloride and 100 ml isopropanol. After drying over Na,SQO,, filtering and
concentration by evaporation, the title compound crystallises. The corresponding
hydrochloride crystallises from methanol/ethanol 1:1 during evaporation. M.p. 254°;

[0 = -90° (¢ = 0.540 in ethanol/water 1:1). CaoHasNsOS (HCI), MW=391.97.
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CLAIMS:

1. A compound of formula |

wherein

A and B are each H or form together an additional bond.,
Xis CHz or CO,

Yis O, S, NRz, CH; or O-CHo,

R4 is H or (Cq4)alkyl, and

R2 Is H or (C44)alkyl

In free base or acid addition salt form.

2. The compound of claim 1, which is [3R,4aR,10aR]-1-methyl-3p-{4-
methyl-1,3-pyrimidin-2yl}thiomethyl-6-hydroxy-1,2,3,4,4aa,5,10,10aB-

octahydrobenzo[g]quinoline, in free base or acid addition salt form.

3. The compound of claim 1 or 2 in free base or pharmaceutically

acceptable acid addition salt form, for use as a pharmaceutical.

4. The compound of claim 1 or 2 in free base or pharmaceutically
acceptable acid addition salt form, for use in the treatment of glaucoma and
myopia.
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5. A pharmaceutical composition comprising a compound of claim 1

or 2 in free base or pharmaceutically acceptable acid addition salt form, in

association with a pharmaceutical carrier or diluent.

6. The pharmaceutical composition of claim 5 for use in the treatment

5 of glaucoma and myopia.

7. Use of a compound of claim 1 or 2 in free base or pharmaceutically

acceptable acid addition salt form, as a pharmaceutical for the treatment of

glaucoma and myopia.

8. Use of a compound of claim 1 or 2 in free base or pharmaceutically

10 acceptable acid addition salt form, for the manufacture of a medicament for the

treatment of glaucoma and myopia.

9. A process for the preparation of a compound of formula | as defined

in claim 1, or a salt thereof, which comprises converting, in a compound of

formula Il

\( N
X
A
> N—CH; I1
H

R30

15

wherein A, B, X, Y and Ry are as defined in claim 1 and R3 is (C14)alkyl, the
alkoxy group into a hydroxy group and recovering the thus obtained compound of

formula | in free base or acid addition salt form.

FETHERSTONHAUGH & CO.
OTTAWA, CANADA

PATENT AGENTS
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