
EP 0 328 535 B1 Description The present invention relates to the use of a
class of pharmacological agents in a method for treating certain central
nervous system and peripheral nervous system cholinergic deficit states. It
also relates to 5  novel compositions of matter for treating such disease
states. More particularly, the present invention relates to the use of
monoamine acridine derivatives in the treatment of such states. A wide
variety of recognized diseases fall within the ambit of cholinergic deficit
states. At the present time, Alzheimer's disease has gained the most
attention. In 1907 Alois Alzheimer described a 51 year-old woman with a
progressive dementia leading to death within approximately four and
one-half years. At 10  autopsy, the woman's brain was grossly atrophic.
Microscopic examination of the brain revealed diffuse neurofibrillary
degenerative change with numerous miliary foci (senile plaque). The
dementia described has been given several names, including Alzheimer's
disease, Senile Dementia of the Alzheimer's type, Pre- Senile Dementia and
Primary Degenerative Dementia. It is now recognized as one of our major
health care problems. The disease is a progressive deterioration of the
brain resulting in memory loss, cognitive 15  deficits, and altered
behavior. The prevalence of the disease is not clearly established and
estimates vary from 10 to 15 percent of the population over age 65. The
major brunt of the disease is in the eighth and ninth decades, and this is
the segment of the population increasing most rapidly in number.
Alzheimer's disease is estimated to affect 1.5 to 3.0 million people in the
United States alone at the present time. Thus, Alzheimer's disease is a
major health problem and is reported to be the fifth most common cause of
death 20  in the United States. With advances in medical care, the survival
rate of patients with dementia has been increasing. So the increase in the
size of the at risk population and its survival makes the search for
solutions a high priority. In addition, the cost of nursing home rates
alone is staggering. It is now recognized that Alzheimer's disease may
occur at virtually any age. The precise cause of the illness is unknown. A
variety of non-specific treatments have been proposed which rely on the
theory that 25  the cause of the disease is cerebral atherosclerosis. Such
treatments include the use of cerebral vasodilators, vitamins, chelating
agents, hyperbaric oxygen, precursor amino acids and vasopressin. However,
there is no convincing evidence that any of the foregoing are beneficial.
In 1976, the neurochemical deficit of Alzheimer's Disease became partially
defined by Davies et al, "Selective Loss of Central Cholinergic Neurons in
Alzheimer's Disease", Lancet (1980), vol. 2, p. 1403. 30  Numerous
investigators have demonstrated a reduction in the enzyme choline
acetyltransferase in autopsy material from Alzheimer's patients versus
age-matched controls. It has been determined that there is an additional
moderate reduction of both true and "pseudo" acetylcholinesterase (AChE and
BuChE). Post synaptic muscarinic receptors are generally intact. In
addition, direct correlation of memory deficits seen in Alzheimer's disease
patients to the post-mortem choline acetyltransferase levels has been
established. 35  Recent evidence suggests that the most important specific
locus of cholinergic neurons in the central nervous system of patients with
Alzheimer's disease is the nucleus basalis and the diagonal band of Broca.
At the present time, there are three possible approaches to enhance
cholinergic transmission in the central nervous system. The first approach
is to enhance cholinergic neurons by excessive exposure to a form of
choline. Such attempts have been mildly successful but only in the early
stages of Alzheimer's 40  disease. 



The second approach involves post synaptic direct stimulation of muscarinic
receptors by oral or intravenous administration of drugs. No reports of
this approach appear in the literature. This is likely because such direct
stimulation by agents such as oxotremorine, muscarine and pilocarpine would
be expected to have a low therapeutic index, i.e., a high effective dose to
toxic dose ratio. In addition, a variety 45  of undesirable, non-specific
side effects would be expected. One agent, bethanechol chloride, a post
synaptic, muscarinic agonist has been administered intrathecally with
limited success on four patients by Harbaugh, R.E. et al and reported in
"Preliminary Report: Intracranial Cholinergic Drug Infusion in Patients
with Alzheimer's Disease", Neurosurgery (1984), vol. 15, pp. 514-518. This
method of administration was fraught with problems since it requires the
heroics of neurosurgery. Further, bethanechol chloride itself is 50  not
the ideal agent since it is a quaternary ammonium compound and thus has
limited penetration of the blood-brain barrier. The third approach to
enhance cholinergic transmission involves the inhibition of
acetylcholinesterase, the enzyme that metabolizes acetylcholine. In this
approach a reversible carbamate inhibitor such as physostigmine may be
used. The most obvious disadvantage associated with this approach is that
the short 55  half-life of these drugs requires a frequency of
administration of approximately every two to four hours as noted by Thal,
L.J. et al, "Oral Physostigmine and Lecithin Improve Memory in Alzheimer's
Disease", Annals of Neurology (1983), vol. 13, no. 5, pp. 491-496. The
reversible carbamate inhibitors also have a low therapeutic index. Thus,
even the inhibition of acetylcholinesterase does not appear to offer a
practical 3    EP 0 328 535 B1 solution for chronic cholinergic deficit
states such as Alzheimer's disease. Yet another class of pharmacological
agents exist which enhance the cholinergic system through synaptic
inhibition of acetylcholinesterase. One member of this class is
1,2,3,4-tetrahydro-5-aminoacridine (THA, also known as tacrine, or
1,2,3,4-tetrahydro-9-aminoacridine), as reported by Summers, W.K. et al, 5
"THA - A Review of the Literature and Its Use in Treatment of Five Overdose
Patients", Clinical Toxicology (1980), vol. 16, pp. 269-281. The
preparation of 1,2,3,4-tetrahydro-5-aminoacridines has been described in
Swiss Patent 487 894, issued May 1970. When
1,2,3,4-tetrahydro-5-aminoacridine was first explored in the late 1940's,
it was determined that it 10 was a potent anticholinesterase that reversed
barbiturate narcosis, reversed magnesium chloride induced coma, and
prevented ventricular fibrillation precipitated by digitalis or electric
shock. Use of tacrine has also been suggested for the treatment of tardive
dyskinesia, an iatrogenic extra- pyramidal disorder produced by long-term
administration of antipsychotic drugs (N.A.W. Ingram et al., Am. J.
Psychiatry 140:12, p. 1629). 15    In 1979 the use of intravenous
1,2,3,4-tetrahydro-5-aminoacridine on patients with Alzheimer's disease was
reported by Summers, W.K. et al, "Use of THA in Treatment of Alzheimer-Like
Dementia: Pilot Study in Twelve Patients", Biological Psychiatry (1981),
vol. 16, no. 2, pp. 145-153. This study tested the cholinergic 



hypothesis of organic brain syndromes, in general, and of Alzheimer's
disease, in particular. Approximately 75% of the patients showed
improvement in the global sense. However, in practical terms, this study
did 20 not provide a treatment for Alzheimer's disease. Giving medications
acutely (suddenly not chronically) and intravenously is not a solution for
a chronic disorder such as Alzheimer's disease which oftentimes follows a
course of eight years from onset to death. Kaye, W.H. et al, "Modest
Facilitation of Memory in Dementia with Combined Lecithin and Anti-
cholinerestase Treatment", Biological Psychiatry (1982), vol. 17, no. 2,
pp. 275-280 reported that only a 25 modest improvement in memory could be
obtained by use of oral 1,2,3,4-tetrahydro-5-aminoacridine. Kaye et al
tested the use of 30 mg of 1,2,3,4-tetrahydro-5-aminoacridine (THA) and/or
60 grams of lecithin on ten patients. Both the 30 mg of THA, and the 60
grams of lecithin were divided into three doses and administered to each
patient at 10:00 pm and then the next day at 8:00 am and noon. The patients
were then tested at 2:00 pm. Four trials of drug administration were
conducted on each patient. A minimum of 56 30 hours elapsed between trials.
The four trials involved both lecithin placebo and THA placebo; active
lecithin and lecithin placebo; and active THA and active lecithin. No
dosage variation was tested. The results of the study were not promising.
Although the less impaired patients increased the number of words
remembered on serial learning testing with the combined
1,2,3,4-tetrahydro-5-aminoacridine/lecithin therapy, the com- bined therapy
did not restore any patient to normal functioning. Neither lecithin nor
1,2,3,4-tetrahydro-5- 35 aminoacridine alone produced improvement in memory
function in any of the patients. Thus, researchers in this field turned
their attention to other treatment methods as evidenced by Harbaugh, R.E.
et al, noted above, and Thal, L.J. et al, noted above. Tacrine has also
been used in evaluations for improving or enhancing memory in animals. In
1983, Bartus et al. (Psychopharmacology Bulletin, Vol. 19, 1983, pp.
168-184) reported that aged 40 monkeys had been tested. As a result,
performance on memory tasks had been improved using in- tramuscular
injections of tacrine. The most effective dose per individual aged monkey
varied widely. In 1985, Flood et al. (Psychopharmacology (1985), 86, pp.
61-67) reported that tacrine improves retention test performance in weakly
trained mice when administered subcutaneously. Specifically, they found
supra-additive effects of subcutaneous cholinergic drug combination. Flood
at al. emphasized 45 differences in some cholinergic brain functions
between animals and man and maintained that dose- response would vary as a
function of age. Several acridine-derivatives have been disclosed in
European Patent Application Publication No. 179 383. Some of them are
described to exhibit antidepressant activities, which activities being
particularly helpful for patients suffering from Alzheimer's disease.
However, no clinical studies have been performed 50 using these compounds,
but the so-called "Dark Avoidance Assay" wherein mice are tested for their
ability to remember an impleasant stimulus for a period of 24 hours.
Earlier work in this field also demonstrated that 4-aminopyridine was
capable of reversing certain central anticholinergic states such as
drug-induced coma. The mechanism of 4-aminopyridine is now believed to be
due to post synaptic potassium channel blockade as described by Soni, N. et
al, "4-Aminopyridine - A 55 Review", Anesthesia and Intensive Care (1982),
vol. 10, pp. 120-126. Thus, the search for a suitable treatment for
Alzheimer's disease continues. Surprisingly, contrary to the teachings of
the prior art, the present inventor now finds that certain 



monoamine acridine derivatives can be orally administered to mammals,
especially humans, in an amount 4    EP 0 328 535 B1 effective for the
treatment of central nervous system and peripheral nervous system
cholinergic deficit states. The present inventor has now discovered that
tacrine and related compounds may be used as an effective treatment of
Alzheimer's disease in human beings. 5     According to one aspect the
present invention provides the use of a monoamine acridine derivative of
the formula: 10 [err] 20 wherein [err] represents hydrogen, hydroxy,
methyl, methoxy, ethyl or ethoxy; [err] and [err] together may form a
double bond, [err] and [err] together may form a double bond, or [err] and
[err] are all hydrogen; [err] represents hydrogen, hydroxy, methoxy or
ethoxy; [err] represents hydrogen, hydroxy, methoxy or ethoxy; and R7 is
without a substituent or R7 represents an oxygen atom, a [err] alkyl
radical or a radical selected from 25 30 35                          [err]
wherein each R is independently selected from [err] alkyl; and
pharmaceutically acceptable salts thereof, in the manufacture of an orally,
subcutaneously, rectally or topically administrable medicament with a 45
dosage content of said monoamine acridine derivative or salt thereof
sufficient, when administered orally, rectally or topically to humans, to
achieve and maintain the minimum blood level of said monoamine acridine
derivative or salt thereof which provides an effective treatment for
Alzheimer's disease. Each of the foregoing alkyl groups may be straight
chain or branched. The present inventor has also discovered a
pharmaceutical composition of matter for treating said 50 cholinergic
deficit states in a mammalian organism in need of such treatment, said
composition comprising a unit dosage amount of the monoamine acridine
derivative described above suitable to treat said cholinergic deficit state
and a pharmaceutically acceptable inert carrier therefor. The compounds
involved in the present invention have a wide number of advantages over the
prior art methods of treating central nervous system cholinergic deficit
states. They are effective, relatively non-toxic 55 and suitable for
long-term treatment. Suitable blood levels may be maintained when orally
administered three to four times a day. Many current prior art treatments
require a greater frequency of administration. The monoamine acridine
derivatives are readily absorbed after oral ingestion and no neurosurgical
procedures or intravenous injections are necessary. 5  



EP 0 328 535 B1 A more complete appreciation of the invention and many of
the attendant advantages thereof will be readily obtained as the same
becomes better understood by reference to the following detailed
description when considered in connection with the accompanying drawings,
wherein: FIG. 1 shows the sensitivity of the serum
1,2,3,4-tetrahydro-5-aminoacridine assay over a range of zero 5    to
thirty ng/ml. FIG. 2 shows the effect of the administration of oral
1,2,3,4-tetrahydro-5-aminoacridine on the global rating of human subjects
with Alzheimer's disease. FIG. 3 shows the effect of oral
1,2,3,4-tetrahydro-5-aminoacridine in optimal dose (T) on the Alzheimer's
Deficit Scale (ADS). Baseline (B) and placebo (P) data are also shown. A
breakdown is also presented for 10    patients with moderately severe
Alzheimer's disease (stage 3-4) and patients with severe Alzheimer's
disease (stage 5-6). FIG. 4 shows the effect of the administration of oral
1,2,3,4-tetrahydro-5-aminoacridine to patients with Alzheimer's disease on
the Orientation Test. Baseline (B) and placebo (P) data are shown. Data is
displayed for all patients, patients having moderately severe Alzheimer's
disease (stage 3-4) and patients 15    having severe Alzheimer's disease
(stage 5-6). FIG. 5 shows the effect of the administration of oral
1,2,3,4-tetrahydro-5-aminoacridine to patients with Alzheimer's disease on
the Names Learning Test. FIG. 6 shows the expected long-term effect of the
oral administration of 1,2,3,4-tetrahydro-5- aminoacridine for a
hypothetical patient with Alzheimer's disease who is diagnosed in the
fourth year of 20   illness and dies in the eighth year of illness. The
present invention provides the use of a monoamine acridine derivative of
the formula: 25 [err] 35 wherein [err] represents hydrogen, hydroxy,
methyl, methoxy, ethyl or ethoxy; [err] and [err] together may form a
double bond, [err] and [err] together may form a double bond, or [err] and
[err] are all hydrogen; [err] represents hydrogen, hydroxy, methoxy or
ethoxy; [err] represents hydrogen, hydroxy, methoxy or ethoxy; and R7 is
without a substituent or [err] represents an oxygen atom, a [err] alkyl
radical or a radical selected from 40 [err] 50 6    EP 0 328 535 B1 wherein
each R is independently selected from [err] alkyl; and pharmaceutically
acceptable salts thereof, 



in the manufacture of an orally, rectally or topically administrable
medicament with a dosage content of said monoamine acridine derivative or
salt thereof sufficient, when administered orally, subcutaneously, rectally
or topically to humans, to achieve and maintain the minimum blood level of
said monoamine acridine 5  derivative or salt thereof which provides an
effective treatment for Alzheimer's disease. Each of the foregoing alkyl
groups may be straight chain or branched. Particularly preferred compounds
intended for use in the practice of the present invention include
1,2,3,4-tetrahydro-5-aminoacridine (also referred to as THA) and
derivatives thereof. Pharmaceutically acceptable salts are also included in
this description. The chemical structure for 1,2,3,4-tetrahydro-5- 10
aminoacridine is set forth below: 15 [err] Typical derivatives of THA which
are also useful in the practice of the present invention include the
following: 25 30 35 7-methoxy-1 ,2,3,4-tetrahydro-5-aminoacridine 40 45 50
55 7    EP 0 328 535 B1 N-oxy-1 ,2,3,4-tetrahydro-5-aminoacridine [err] 10
7-hydroxy-1 ,2,3,4-tetrahydro-5-aminoacridine [err] 20 25
7,8-dihydroxy-1,2,3,4-tetrahydro-5-aminoacridine [err] 30 35 8-hydroxy-1
,2,3,4-tetrahydro-5-aminoacridine 40 45 50 



55 8    EP 0 328 535 B1 8-methoxy-1 ,2,3,4-tetrahydro-5-aminoacridine [err]
7,8-dimethoxy-1 ,2,3,4-tetrahydro-5-aminoacridine 15
2 20 [err] 25 1 -hydroxy-1 ,2,3,4-tetrahydro-5-aminoacridine 30
[err] 35 40     1-methyl-1 ,2,3,4-tetrahydro-5-aminoacridine 45 50 [err] 55
9    EP 0328535 B1 1 -methoxy-1 ,2,3,4-tetrahydro-5-aminoacridine [err]
4-hydroxy-1 ,2,3,4-tetrahydro-5-aminoacridine 15 20 25
4-methyl-1,2,3,4-tetrahydro-5-aminoacridine [err] 30 35 4-methoxy-1
,2,3,4-tetrahydro-5-aminoacridine [err] 45 5-aminoacridine 50     The
foregoing derivatives of 1,2,3,4-tetrahydro-5-aminoacridine are all
believed to be active metabolites 



of 1,2,3,4-tetrahydro-5-aminoacridine. The preferred compound in the
practice of the present invention is 1 ,2,3,4-tetrahydro-5-aminoacridine.
55 10    EP 0 328 535 B1 R7 is preferably no radical, however, the
following substituents are also preferred for R7: [err] 10 15 20 30 35 40
The foregoing preferred substituents for R7 are preferably substituents on
1,2,3,4-tetrahydro-5- aminoacridine. 50     Any of the foregoing compounds
may be prepared by processes known in the art. For instance, reference may
be made to any standard chemical textbook for reaction processes and
conditions. The precise amount of monoamine acridine derivative for use in
the present invention will vary depending, for example, on the specific
drug chosen, the condition for which the drug is administered and the size
and kind of the mammal. Generally speaking, the monoamine acridine
derivative can be employed 55  in any amount effective in the treatment of
central nervous system or peripheral nervous system cholinergic deficit
states. For certain disease states, the amount may be sufficient to
substantially reverse symptoms of cholinergic deficit states. The symptoms
of these states, including senile dementia of the Alzheimer's type, are
improved. 11    EP 0328535 B1 For humans, typical effective amounts of
monoamine acridine derivatives for use in the unit dose compositions of the
present invention range from 40 mg to 1 gram per 24 hours depending on the
monoamine acridine selected; however, greater amounts may be employed, if
desired. This range is based on administration to a 70 kg human. A
preferred amount is from 100 mg to 300 mg. The more preferred 5  range
contains 100 mg to 200 mg of the monoamine acridine derivative per 24
hours. Preferred unit dose compositions for
1,2,3,4-tetrahydro-5-aminoacridine contain 40 mg, 50 mg, 75 mg, 100 mg, 150
mg or 200 mg per dose. The 75 mg, 100 mg, 150 mg and 200 mg unit dose
compositions are preferably sustained release. The foregoing unit dose
ranges are based on one dose per tablet, capsule, 



pill, 5 ml of elixir, 10 ml of suspension or the like. Other than the oral
form of administration suitable dosage 10 forms are those associated with
the intramuscular, subcutaneous, rectal, topical, e.g., dermal, and the
like routes of administration. Sustained release dosage forms are
preferred. Thus, the compositions of this invention may be administered by
pump or as a dermal patch or in an oil for injection. The only route of
administration not suggested in the practice of the present invention is
the intravenous route of administra- tion since that route is generally
only advantageous for acute treatment and is not considered advantageous 15
for the treatment of a chronic disease state such as Alzheimer's where
treatment is needed on a continuous basis. As noted earlier, the preferred
monoamine acridine derivative is 1,2,3,4-tetrahydro-5-aminoacridine. The
blood 1,2,3,4-tetrahydro-5-aminoacridine concentration which is effective
in the treatment of central nervous system and peripheral nervous system
cholinergic deficit states is between 5 and 70 ng/ml. A blood level in 20
this range affords substantial improvement in Alzheimer's disease related
symptoms. Figure 1 shows the sensitivity of the serum
1,2,3,4-tetrahydro-5-aminoacridine assay over a range of zero to thirty
ng/ml. A serum level of 5 to 70 ng/ml may be achieved by the oral
administration of 100 mg to 200 mg of 1,2,3,4- tetrahydro-5-aminoacridine
every six to eight hours. Thus, a daily dose of 600 mg to 1600 mg is
preferred. The preferred blood concentrations of other monoamine acridine
derivatives has not yet been determined. 25 However, it should be noted
that the frequency of administration will vary depending on the blood level
desired and the specific monoamine acridine derivative selected. Thus, the
monoamine acridine derivative may be administered, for instance, every two,
four, six, eight, ten or twelve hours. It is also possible to administer
the monoamine acridine derivatives of the present invention in a time
release formulation. A wide variety of methods are now available in the art
for preparing time release or 30 long-acting compositions. Any of these
time release or long-acting formulations are suitable in the practice of
the present invention as long as it does not adversely affect the
effectiveness of the monoamine acridine derivative in the treatment of
cholinergic deficit states. Advantages of time release formulations include
a lower concentration of peak serum absorption which substantially reduces
the adverse side effects and toxicity of the compound administered. In
addition, a reduced frequency of administration results, which 35
substantially improves patient compliance. A frequency of administration of
every 12 or 24 hours would be preferred. In addition, a more constant serum
concentration of the monoamine acridine derivative would result thereby
allowing a more consistent relief of symptoms. Any form of monoamino
acridine derivative other than intravenous is suitable in the practice of
the present invention. Typical dosage forms include tablets, capsules,
pills, bulk powders, elixirs, solutions, 40 suspensions, syrups,
suppositories or ointments, creams and the like for topical administration.
Preferably, the monoamine acridine derivative is combined with any suitable
nontoxic pharmaceutically acceptable inert carrier material. Such carrier
materials are well known to those skilled in the art of pharmaceutical
formulations. For those not skilled in the art, reference is made to the
text entitled, "Remington's Pharmaceutical Sciences". In a typical
preparation for oral administration, e.g., tablet or 45 capsule, the
monoamine acridine derivative in an effective amount for the treatment of
central nervous system or peripheral nervous system cholinergic deficit
states is combined with any oral nontoxic pharmaceutically acceptable inert
carrier such as lactose, starch (pharmaceutical grade), dicalcium phos-
phate, calcium sulfate, kaolin, mannitol and powdered sugar. Additionally,
when required, suitable binders, 



lubricants, disintegrating agents and coloring agents can also be included.
Typical binders include starch, 50 gelatin, sugars such as sucrose,
molasses and lactose, natural and synthetic gums such as acacia, sodium
alginate, extract of Irish moss, carboxymethylcellulose, methylcellulose,
polyvinylpyrrolidone, polyethylene glycol, ethylcellulose and waxes.
Typical lubricants for use in these dosage forms can include, without
limitation, boric acid, sodium benzoate, sodium acetate, sodium chloride,
leucine and polyethylene glycol. Suitable disintegrators can include,
without limitation, starch, methylcellulose, agar, bentonite, cellulose, 55
wood products, alginic acid, guar gum, citrus pulp, carboxymethylcellulose
and sodium lauryl sulfate. If desired, a conventional pharmaceutically
acceptable dye can be incorporated into the dosage unit form, i.e., any of
the standard FD and C dyes. Sweetening and flavoring agents and
preservatives can also be included, particularly when a liquid dosage form
is formulated, e.g., an elixir, suspension or syrup. Also, 12    EP 0 328
535 B1 when the dosage form is a capsule, it may contain, in addition to
materials of the above type, a liquid carrier such as a fatty oil. Various
other materials may be present as coatings or to otherwise modify the
physical form of the dosage unit. For instance, tablets, pills, or capsules
may be coated with shellac, sugar or both. Such compositions should
preferably contain at least 0.1% of active components; generally, the 5
active ingredients will be between 2% to 90% of the weight of the unit. The
composition of the present invention may also be formulated for
intramuscular, subcutaneous, rectal, dermal or topical use by known
methods. For those skilled in the art, reference once again is made to the
text entitled, "Remington's Pharmaceutical Sciences". The expression
"cholinergic deficit states" applies to both the central nervous system and
the 10  peripheral nervous system and covers a wide range of disease states
which are well known in the art. Such diseases include Alzheimer's disease,
Myasthenia gravis, Huntington's chorea, tardive dyskinesia, dementia
associated with Down's syndrome, Parkinson's disease or other drug-induced
cholinergic deficit states. A substantial relief of symptoms from central
nervous system cholinergic deficit states may be obtained including those
characterized by diminished choline acetyltransferase activity in the
central nervous system 15  due to disease or drug intoxication in mammals,
especially humans, and intoxication with a competitive antagonist to the
action of naturally-occurring central nervous system acetylcholine in
mammals, such as atropine, scopolamine, tricyclic antidepressants,
anti-Parkinson drugs and certain cardiac anti-arrhythmic agents.
Alzheimer's disease is an example of a naturally occurring central nervous
system cholinergic deficit 20 state. The monoacridine derivatives are
useful in the treatment of all stages of Alzheimer's disease. Myasthenia
gravis, a peripheral cholinergic deficit state, is a rare neuromuscular
disease, with a prevalence rate of 5 to 100 per million population,
characterized by weakness and marked fatigability of skeletal muscle. The
biochemical defect of this illness is felt to be a decrease in
post-synaptic membrane cholinergic receptors. Myasthenia gravis is
responsive to anti-cholinesterase treatment. Current treatments 25  include
the use of reversible carbamate inhibitors, which typically require dosing
of four to twelve times a 



day. Only one long-acting agent, sustained-release pyridosigmine is
available for treatment of this condition. Its clinical duration of action
is 6 to 8 hours and its use is markedly curtailed, due to the high
frequency of toxicity. Advantages of using monoamine acridines such as
1,2,3,4-tetrahydro-5-aminoacridine or derivatives thereof include a greater
safety (lower toxicity), and a longer duration of action (may be 30
administered approximately every eight to twelve hours or longer when
administered orally). The monoamine acridine derivatives, such as
1,2,3,4-tetrahydro-5-aminoacridine, are preferred over the standard
reversible carbamate inhibitors, such as physostigmine and are better
suited for long term treatment of cholinergic deficit states. Thus, the
monoamine acridine derivatives result in greater improve- ment of symptoms
of cholinergic deficit states with fewer side effects. 35     Furthermore,
it appears as though, in addition to having anticholinesterase activity,
the monoacridine derivatives have potassium channel blocking properties.
Thus, 5-aminoacridine derivatives appear to have a unique mechanism of
action; they appear to function both as physostigmine-like compounds and as
4- aminopyridine-like compounds, while having a lower toxicity than either
compound taken alone. The following examples illustrate the present
invention and will enable others skilled in the art to 40 understand the
invention more completely, and are not intended to be limitative. EXAMPLE 1
This example describes the use of 1,2,3,4-tetrahydro-5-aminoacridine to
treat patients with Alzheimer's 45 disease.
1,2,3,4-tetrahydro-5-aminoacridine was administered to 16 patients with
dementia. It was later deter- mined that 12 of the 16 subjects had
Alzheimer's disease. All twelve of these patients showed significant
improvement with 1,2,3,4-tetrahydro-5-aminoacridine. Four subjects who were
believed not to have Alz- heimer's disease, or any other central nervous
system cholinergic deficit state, also received 1,2,3,4- 50
tetrahydro-5-aminoacridine but did not show any improvement. The
administration of 1,2,3,4-tetrahydro-5-aminoacridine was divided into three
phases. In Phase I, oral 1,2,3,4-tetrahydro-5-aminoacridine was
administered in increasing doses from 25 mg/day to 200 mg/day over 7-10
days until either clinical response was observed or until a minimum of 150
mg/day of 1,2,3,4- tetrahydro-5-aminoacridinewas given for two days without
any response. During this phase, complete 55 diagnostic evaluation and
psychometric screening for other causes of dementia were conducted.
Patients who showed improvement by psychometric tests in Phase I were
started on Phase II, which was a double-blind placebo cross-over design.
Two subjects who showed improvement, however, were dropped from the study.
One subject was assigned by the conservator to a nursing home. The other
subject 13    EP 0 328 535 B1 was dropped from the study because the
care-giver was too unreliable to participate in a research study. The ten
remaining patients were randomly assigned to placebo or
1,2,3,4-tetrahydro-5-aminoacridine treatment groups. Psychologic assessment
was independently done by a physician or psychologist who did not know
which drug was assigned. Four weeks later, the subjects received the
alternate medication (those 



5 on placebo were switched to 1,2,3,4-tetrahydro-5-aminoacridine and
vice-versa). Ten patients of the initial sixteen were started on Phase II,
and all ten continued to show improvement using 1,2,3,4-tetrahydro-5-
aminoacridine in comparison with either their condition before treatment or
with the placebo. The results of the Phase II study are presented in Figs.
2-5. A single asterisk indicates p <.05 and a double asterisk indicates p
<.001. 10     Fig. 2 shows the effect of oral
1,2,3,4-tetrahydro-5-aminoacridine on the global rating of the twelve
subjects with Alzheimer's disease. Global stages of Alzheimer's disease
vary from Stage I which is detectable only by sophisticated psychometric
testing to Stage IV where the patient is bedridden, incontinent, agitated,
or mute [See Summers, W.K. et al, "Use of THA in Treatment of
Alzheimer-Like Dementia", Biological Psychiatry (1981), vol. 16, no. 2, pp.
145-153]. The top horizontal column gives global 15  stages. The left
vertical column identifies each subject. The change for each subject is
shown by the respective arrows. Net change represents the improvement in
number of global stages. Fig. 2 indicates that patients with Alzheimer's
disease can be improved approximately two global stages by the oral
administra- tion of 1,2,3,4-tetrahydro-5-aminoacridine regardless of the
initial global stage. Fig. 3 shows the effect of oral
1,2,3,4-tetrahydro-5-aminoacridine in optimal dose on the Alzheimer's 20
deficit scale (ADS). The ADS is a 0 (worst) to 100 (best) scale, which
spans the full scope of the natural history of Alzheimer's disease. The ADS
is a more precise Global Scale than the staging in Fig. 2. Values are given
for baseline (condition before treatment) (B), treatment with
1,2,3,4-tetrahydro-5-aminoacridine (T) and treatment with placebo (P). Oral
administration of 1,2,3,4-tetrahydro-5-aminoacridine resulted in a 49.1%
increase (from 29.3% to 78.4%) in ADS for all subjects, a 43% increase for
subjects whose 25  treatment began at stages III-IV, and a 47.7% increase
for subjects whose treatment began at stages V-VI. Fig. 4 shows the effect
of the oral administration of THA on the Orientation Test (O.T.). The
orientation test is a 12-part memory test which subjects in Stages I-V
participate in at some level. The Orientation Test evaluates common
changeable knowledge. The questions involve recognition of the day, date,
month, year, time, precise place, the floor number of the building, where
the patient was last seen, an earlier topic of 30  discussion, an item of
recent news, the patient's name, and the investigator's name. A full point,
half point or no point was assigned to the patient's response to each
question. Stage V subjects rarely score above 1 on this test. Data is
displayed in Fig. 4 for condition before treatment (B), treatment with
1,2,3,4-tetrahydro- 5-aminoacridine (T), and treatment with placebo (P). A
further division of the data into results of six Stage I- IV subjects and
four Stage V-VI subjects is given. 35     Fig. 5 shows the effect of the
oral administration of 1,2,3,4-tetrahydro-5-aminoacridine on the Names
Learning Test (NLT). The NLT is a 12-paired word-association memory test,
repeated for up to five trials, for a maximum score of 60. Stage IV-VI
subjects frequently cannot participate in this more complex test. Data is
displayed for condition before treatment (B), treatment with
1,2,3,4-tetrahydro-5-aminoacridine (T), and treatment with placebo (P)
using Wilcox methodology. Further division of the data into results of six
Stage 40  III-IV subjects and four Stage V-VI subjects is presented. Phase
III study of oral 1,2,3,4-tetrahydro-5-aminoacridine was offered to any
subject showing improve- ment in Phase II on oral
1,2,3,4-tetrahydro-5-aminoacridine as opposed to placebo. All ten subjects
who participated in Phase II continued into Phase III. Because of caution
by investigators, the first subject was on THA for 6 months before a second
subject was started on Phase I of the protocols. The first subject was 



45  on 1,2,3,4-tetrahydro-5-aminoacridine (THA) for 25 months and began to
show minimal signs of deteriora- tion from THA-induced remission of
Alzheimer's disease in the 18th month of therapy. All other subjects were
stable and improved over a mean duration of 10.8 months of therapy.
Toxicology studies were extensive in the study population and consisted of
weekly evaluations in Phase I and Phase II and monthly evaluations during
Phase III. Parameters studied were electrocardiogram, 50  complete blood
count, reticulocyte count, Chemistry-18 panel, and serum THA levels. To
date, the only apparent difficulty with using
1,2,3,4-tetrahydro-5-aminoacridine was an apparent increase in 1,2,3,4-
tetrahydro-5-aminoacridine absorption by one subject during a
gastrointestinal flu episode. The data provided shows
1,2,3,4-tetrahydro-5-aminoacridine to be significantly effective in
reversing symptoms of Alzheimer's disease, principally in memory deficits
caused by this illness. Additionally, 55  reversals of gait disturbance,
incontinence, and neurological soft signs characteristic of Alzheimer's
disease have been noted. It is recommended that monitoring should be done
for signs of minor cholinergic toxicity (minor toxicity includes nausea,
sweating, emesis, excessive urination, diarrhea, and excessive nasal
discharge). 14    EP 0 328 535 B1 It has been speculated that
1,2,3,4-tetrahydro-5-aminoacridine is less effective in reversing symptoms
of Alzheimer's disease as the illness progresses. Fig. 6 shows the expected
long-term effect of 1,2,3,4- tetrahydro-5-aminoacridine on an Alzheimer's
disease subject who progresses to Stage III before diagnosis and treatment
with 1,2,3,4-tetrahydro-5-aminoacridine. When treatment is started at a
deficit level of about 5  60%, there is approximately a 25% reversal of the
deficit. This is followed by a stabilization of the deficit and then a
gradual decline over time. The last period is predicted to be a sudden
drop. Thus, 1,2,3,4- tetrahydro-5-aminoacridine is expected to be a
palliative treatment. The bold line in Fig. 6 depicts the expected course
of untreated Alzheimer's disease. The broken line gives the expected effect
of 1,2,3,4- tetrahydro-5-aminoacridine on the progression of Alzheimer's
disease. 10 EXAMPLE 2 A 72 year-old white male with a compromised central
nervous system function, due to poorly-controlled cardiac arrhythmias and
multi-infarct dementia was receiving quinidine 300 mg three times a day.
The 15 quinidine resulted in a clouded sensorium but needed to be
administered as an anti-arrhythmic. 1,2,3,4- Tetrahydro-5-aminoacridine 25
mg orally four times per day was added to his drug regimen, allowing a
higher dosage of the quinidine, with clearer cognitive function. No adverse
cardiac effects were noted with the introduction of
1,2,3,4-tetrahydro-5-aminoacridine. 20  EXAMPLE 3 A 68 year-old white male
with known Parkinson's disease complicated by dementia had a dex-
amethasone suppression test positive, clinically relevant depression. The
patient was unable to tolerate greater than three tablets of Sinemet 10/100
per day without marked confusion. The addition of oral 1,2,3,4- 



25 tetrahydro-5-aminoacridine 50 mg four times a day in therapeutic dosages
allowed stabilization of the Parkinsonian symptoms by means of a higher
dose of Sinemet (25/100 four times a day) and the addition of amantadine
100 mg two times a day. The patient was then able to tolerate standard
anti-depressant therapy. Further, the addition of anti-depressant therapy
and the 1,2,3,4-tetrahydro-5-aminoacridine resulted in a mental capacity
which was markedly improved. 30 Claims 1. The use of a monoamine acridine
derivative of the formula: 35 40 [err] 45 wherein [err] represents
hydrogen, hydroxy, methyl, methoxy, ethyl or ethoxy; [err] and [err]
together may form a double bond, [err] and [err] together may form a double
bond, or   [err] and [err] are all hydrogen; [err] represents hydrogen,
hydroxy, methoxy or ethoxy; [err] represents hydrogen, hydroxy, 50
methoxy or ethoxy; and R7 is without a substituent or R7 represents an
oxygen atom, a [err] alkyl radical or a radical selected from 55 15    EP 0
328 535 B1 It has been speculated that 1,2,3,4-tetrahydro-5-aminoacridine
is less effective in reversing symptoms of Alzheimer's disease as the
illness progresses. Fig. 6 shows the expected long-term effect of 1,2,3,4-
tetrahydro-5-aminoacridine on an Alzheimer's disease subject who progresses
to Stage III before diagnosis and treatment with
1,2,3,4-tetrahydro-5-aminoacridine. When treatment is started at a deficit
level of about 5 60%, there is approximately a 25% reversal of the deficit.
This is followed by a stabilization of the deficit and then a gradual
decline over time. The last period is predicted to be a sudden drop. Thus,
1,2,3,4- tetrahydro-5-aminoacridine is expected to be a palliative
treatment. The bold line in Fig. 6 depicts the expected course of untreated
Alzheimer's disease. The broken line gives the expected effect of 1,2,3,4-
tetrahydro-5-aminoacridine on the progression of Alzheimer's disease. 10
EXAMPLE 2 A 72 year-old white male with a compromised central nervous
system function, due to poorly-controlled cardiac arrhythmias and
multi-infarct dementia was receiving quinidine 300 mg three times a day.
The 15 quinidine resulted in a clouded sensorium but needed to be
administered as an anti-arrhythmic. 1,2,3,4- Tetrahydro-5-aminoacridine 25
mg orally four times per day was added to his drug regimen, allowing a
higher dosage of the quinidine, with clearer cognitive function. No adverse
cardiac effects were noted with the introduction of
1,2,3,4-tetrahydro-5-aminoacridine. 



20 EXAMPLE 3 A 68 year-old white male with known Parkinson's disease
complicated by dementia had a dex- amethasone suppression test positive,
clinically relevant depression. The patient was unable to tolerate greater
than three tablets of Sinemet 10/100 per day without marked confusion. The
addition of oral 1,2,3,4- 25 tetrahydro-5-aminoacridine 50 mg four times a
day in therapeutic dosages allowed stabilization of the Parkinsonian
symptoms by means of a higher dose of Sinemet (25/100 four times a day) and
the addition of amantadine 100 mg two times a day. The patient was then
able to tolerate standard anti-depressant therapy. Further, the addition of
anti-depressant therapy and the 1,2,3,4-tetrahydro-5-aminoacridine resulted
in a mental capacity which was markedly improved. 30 Claims 1. The use of a
monoamine acridine derivative of the formula: 35 40 [err] 45 wherein [err]
represents hydrogen, hydroxy, methyl, methoxy, ethyl or ethoxy; [err] and
[err] together may form a double bond, [err] and [err] together may form a
double bond, or   [err] and [err] are all hydrogen; [err] represents
hydrogen, hydroxy, methoxy or ethoxy; [err] represents hydrogen, hydroxy,
50     methoxy or ethoxy; and [err] is without a substituent or R7
represents an oxygen atom, a [err] alkyl radical or a radical selected from
55 15    EP 0 328 535 B1 [err] 10 wherein each R is independently selected
from [err] alkyl or alkylene; and pharmaceutically 20     acceptable salts
thereof, in the manufacture of an orally, subcutaneously, rectally or
topically admin- istrable medicament with a dosage content of said
monoamine acridine derivative or salt thereof sufficient, when administered
orally, subcutaneously, rectally or topically to humans, to achieve and
maintain a blood level of 5 ng/ml to 70 ng/ml of said monoamine acridine
derivate or salt thereof which provides an effective treatment of
underlying nonpharmacologically induced central or peripheral 25
nervous system cholinergic deficit states. 2. The use as claimed in claim
1, wherein said monoamine acridine derivative is a compound in which R7 is
selected from 30 [err] 



35 40 45 55 16    EP 0 328 535 B1 0 [err] 5 15 3.  The use as claimed in
claim 1 wherein said monoamine acridine derivative is a compound in which
R7 is nihil or represents an oxygen atom. 20  4. The use as claimed in
either one of claims 1 and 3, wherein said monoamine acridine derivative is
1,2,3,4-tetrahydro-5-aminoacridine. 5. The use as claimed in any of the
preceding claims wherein said unit dosage content is sufficient for the
administration of at least 40 mg of said monoamine acridine derivative per
24 hours. 25 6. The use as claimed in claim 5 wherein said dosage unit
content is sufficient for the administration of 100 mg to 300 mg of said
monoamine acridine derivative per 24 hours. 7. The use as claimed in claim
6 wherein said dosage unit content is sufficient for the administration of
so     100 mg to 200 mg of said monoamine acridine derivative per 24 hours.
8. A pharmaceutical composition for treatment of underlying
nonpharmacologically induced central or peripheral nervous system
cholinergic deficit states in humans, said composition being in the form of
an orally, subcutaneously, rectally or topically administrable
pharmaceutical dosage unit sufficient to 35     provide at least about 25
mg of 1,2,3,4-tetrahydro-5-aminoacridine or a pharmaceutically acceptable
salt thereof, together with a pharmaceutically acceptable inert carrier. 9.
A pharmaceutical composition as claimed in claim 8 wherein each dosage unit
is sufficient to provide at least about 40 mg of
1,2,3,4-tetrahydro-5-aminoacridine. 40 10. A pharmaceutical composition as
claimed in claim 8 wherein each dosage unit is sufficient to provide at
least about 50 mg of 1,2,3,4-tetrahydro-5-aminoacridine. 11. A
pharmaceutical composition as claimed in claim 8 wherein each dosage unit
is sufficient to provide at 45     least about 75 mg of
1,2,3,4-tetrahydro-5-aminoacridine in sustained release form. 12. A
pharmaceutical composition as claimed in claim 8 wherein each dosage unit
is sufficient to provide at least about 100 mg of
1,2,3,4-tetrahydro-5-aminoacridine in sustained release form. 50  13. A
pharmaceutical composition as claimed in claim 8 wherein each dosage unit
is sufficient to provide at least about 150 mg of
1,2,3,4-tetrahydro-5-aminoacridine in sustained release form. 



14. A pharmaceutical composition as claimed in claim 8 wherein each dosage
unit is sufficient to provide at least about 200 mg of
1,2,3,4-tetrahydro-5-aminoacridine in sustained release form. 55 17    EP 0
328 535 B1 PatentansprUche 1. Verwendung elnes Monoaminacridinderivats der
Formel: '5~~~~~~~~' 10 15 worin RI far Wasserstoff, Hydroxy, Methyl,
Methoxy, Ethyl odor Ethoxy steht; RI und R2 zusammen eine Doppelbindung
bilden k6nnen; Ra und R4 zusammen eine Doppelbindung bilden kannen odor RI,
R2, R3 und Ri samtliche Wasserstoff darstellen; Rs Wasserstoff, Hydroxy,
Methoxy oder Ethoxy 20     bedeutet; Rs Wasserstoff, Hydroxy, Methoxy oder
Ethoxy darstelit und R7 ohne eonen Substituenten ist oder R7 fOr ein
Sauerstoffatom, einen Ci -C2-Alkylrest oder einen Rest, ausgew~hlt aus 25
R-N (R) 2,       -R}N 30 R-N        N-R,  -R-N          N-R-0-C-R,  oder 35
-R oNJ PI- 40 mit R jeweils unabhangig gloich Ci -C2o -Alkyl oder Alkylen,
und von pharmazeutisch akzeptablen Saizen desselben be! der Herstellung
eines oral, subkutan, rektal odor topisch zu verabreichenden Medikaments
mit einer Dosismenge an dem Monoaminacridinderivat odor dessen Salz, die
be! oraler, subkutaner, rektaler oder topischer Verabroichung an Menschen
45     ausreicht, einen Blutspiegel von 5 ng/ml bis 70 ng/ml an dem
Monoaminacridinderivat odor Salz desselben zur wirksamen Behandlung
zugrundeliegender nicht-pharmakologisch induzierter cholinergi- scher
Mangeizustinde des zentralen Nervensystems odor peripheren Nervensystems zu
erreichen und aufrechtzuerhalten. 60  2. Verwendung nach Anspruch 1, wobei
es sich be! dem Monoaminacridinderivat um eine Verbindung handelt, bei der
R7 aus 55 18   



EP 0 328 535 Bi                            *        cL III11115111 !I
.-<2CH2CH2N (0132 5  ~~~~~~<2CE2CH2-N   p .                          2i2{
10 15 -02012cHrX                3W021c 10~~~~~~~~~~~ 20~~~~~~~~~~~ 20
<            3;2aQC_ (a2) 8>3 25 0 a01PI2--                     2C2012C-
(CH2)50CH3    andl 30 35             -CH2012~~01 40 ausgewdhlt ist. 3.
Verwendung nach Anspruch 1, wobei es sich be! denm Monoaminacridinderivat
um eine Verbindung 45      handelt, in welcher R7 fehit oder flr ein
Sauerstoffatom steht. 4. Verwendung nach einem der Ansprilche 1 und 3,
wobel es sich be! dern Monoaminacridinderivat um
1,2,3,4-Tetrahydro-5-aminoacridin handelt. 50  5. Verwendung nach einern
der vorhergehenden AnsprUche, wobei die Einheitsdosis flr die Verabrei-
chung von mindestens 40 mg an dem Monoaminacridinderivat pro 24 h
ausreicht. 6. Verwendung nach Anspruch 5, wobei die Einheitsdosismenge fUr
die Verabreichung von 100 mg bis 300 mg an dem Monoaminacridinderivat pro
24 h ausreicht. 55 7. Verwendung nach Anspruch 6, wobei die
Einheitsdosismenge fUr die Verabreichung von 100 mg bis 200 mg an dem
Monoaminacridinderivat pro 24 h ausreicht. 19    EP 0 328 535 B1
IIIIIciI11Plipi 1 1iii 8. Arzneimittelzubereitung zur Behandlung
zugrundeliogender nicht-pharmakologisch induzierter choliner- gischer
MangelzustAnde des zentralen Nervensystems oder peripheren Nervensystems
be! Menschen, wobei die Zubereitung in einer zur Bereitstellung von
mindestens etwa 25 mg 1,2,3,4-Tetrahydro-5- aminoacridin oder eines
pharmazeutisch akzoptablen Salzes derselben ausreichenden, oral, subkutan,
5      rektal odor topisch zu verabreichenden pharmazeutischen
Dosiereinheit vorliogt und einen pharmazeu- tisch akzoptablen inerten
Tr~ger enthalt. 9. Arzneimittlezubereitung nach Anspruch 8, wobei jede
Dosiereinheit zur Bereitstellung von mindestens 



etwa 40 mg 1,2,3,4-Tetrahydro-5-aminoacridin ausreicht. 10 10.
Arzneimittelzubereitung nach Anspruch 8, wobei jede Dosiereinheit zur
Bereitstellung von mindestens etwa 50 mg 1,2,3,4-Tetrahydro-5-aminoacridin
ausreicht. 11. Arzneimittelzubereitung nach Anspruch 8, wobei jede
Dosioreinheit zur Bereitstellung von mindestens 15     etwa 75 mg
1,2,3,4-Tetrahydro-5-aminoacridin in verzogerter Freigabeform ausreicht.
12. Arzneimittelzubereitung nach Anspruch 8, wobei jode Dosiereinheit zur
Bereitstellung von mindestens etwa 100 mg 1,2,3,4-Tetrahydro-5-aminoacridin
in verz6gerter Freigabeform ausreicht. 2o 13. Arzneimittelzubereitung nach
Anspruch 8, wobei jede Dosiereinheit zur Bereitstellung von mindestens etwa
150 mg 1,2,3,4-Tetrahydro-5-aminoacridin in verz6gerter Freigabeform
ausreicht. 14. Arzneimittelzubereitung nach Anspruch 8, wobei jede
Dosiereinheit zur Bereitstellung von mindestens etwa 200 mg
1,2,3,4-Tetrahydro-5-aminoacridin in verz6gorter Freigabeform ausroicht. 25
Revendlcatlons 1. Utilisation d'un ddriv6 d'acridine monoamin6 de formula:
30                                              NH2        R4 Rs
R 35 40 R7         Ri dans laquelle R1 repr6sente un atome d'hydrogbne, un
groupe hydroxy, m6thyle, mdthoxy, 6thyle ou 45     dthoxy; R1 et R2 peuvent
former ensemble une double liaison, Rs et R4 peuvent former ensemble une
double liaison, ou bien R1, R2, Ra et R4 sont tous des atomes d'hydrogbne ;
R5 reprdsente un atome d'hydrogbne, un groupe hydroxy, mdthoxy ou 6thoxy ;
R7 est sans substituant ou bion R7 reprdsente un atome d'oxygbne, un
radical alkyle on C1 -C20 ou un radical choisi parmi: 50 55 20    EP O 328
535 Bi                                     L   111/I -R-N(R)2,
-R-N              N-R-OH, 15 -R 20 R dans lesquels chacun des R est choisi
ind~pendamment parmi un groupe alkyle ou alkylbnO en Ci -C20 25     ; et
des sels acceptables du point de vue pharmaceutique de celul-ci, pour la
fabrication d'un mddicament pouvant 8tre administrd par voie orale,
souscutan~e, rectale ou topique avec un contenu 



posologique dudit ddrivd d'acridine monoamind ou de sel de colul-ci
suffisant, quand il est administr4 par voie orale, souscutande, rectale ou
topique & I'homme, pour obtenir et maintenir un taux sanguin de 5 ng/ml a
70 ng/ml dudit d~rivd d'acridine monoamin6 ou du sel de colul-ci, qui
permet le traitement 90     d'6tats de deficit cholinergique du systbme
nerveux central ou pdriph6rique sousiacents induits de fagon non
pharmacologique. 2. Utilisation comme revendiqude dans la revendication 1,
dans laquelle ledit ddriv4 d'acridine monoamind est un compose dans loquel
R7 est choisi parmi: 35 -CH2 CH2 CH2N(CHg)2 40 -CH2CH2CH2-N
N-CH2CH2OH 45 -CH2CH2CH2-N             N-CH3 0 60
\ -CH2CH2CH2-Nx           N-CH2CH2-0-C-(CH2)u CH3 0 -CH2CH2CH2-N
N-CH2CH2-0-C-(CH2)sCHs, et 21    EP 0 328 535 B1                          *
~ -'c' IIIXLI gg1"ll li -CHZCH2N -IiI 5
I CH3 10 3. Utilisation comme revendiquee dans la revendication 1, dans
laquolle ledit derive d'acridine monoamine est un compose dans loquel R7
n'est rien ou represente un atome d'oxygbne. 4. Utilisation comme
revendiquee dans l'une quelconque des revendications 1 et 3, dans laquelle
ledit 15     derive d'acridine monoamine est la
1,2,3,4-tetrahydro-5-aminoacridine. 5. Utilisation selon l'une quelconque
des revendications precedentes, dans laquelle ledit contenu posologi- quo
unitaire est suffisant pour l'administration d'au moins 40 mg dudit d6rive
d'acridine monoamine par 24 heures. 20 6. Utilisation selon la
revendication 5, dans laquelle ledit contenu posologique unitaire est
suffisant pour l'administration de 100 a 300 mg dudit derive d'acridine
monoamine par 24 houres. 7. Utilisation selon la revendication 6, dans
laquelle ledit contenu posologique unitaire est suffisant pour 25
I'administration de 100 a 200 mg dudit deriv6 d'acridine monoamine par 24
heures. 8. Composition pharmaceutique pour le traitement d'etats de ddficit
cholinergique du systbme nervoux 



central ou periph6rique sousjacents induits do fagon non pharmacologique
chez l'homme, ladite composition etant sous forme d'unite posologique
pharmaceutique pouvant 8tre administrwe par voie 30     orale, souscutanee,
rectale ou topique, suffisante pour fournir au moins 25 mg de
1,2,3,4-tetrahydro-5- aminoacridine ou 9. Composition pharmaceutique comme
revendiqu6e dans la revendication 8, dans laquelle chaque unit6 posologique
est suffisante pour fournir au moins environ 40 mg de
1,2,3,4-t~trahydro-5-aminoacridine. 35 10. Composition pharrnacoutique
comme revendiquee dans la revendication 8, dans laquelle chaque unite
posologique est suffisante pour foumir au moins environ 50 mg de
1,2,3,4-t4trahydro-5-aminoacridine. 11. Composition pharmacoutique comme
revendiquee dans la revendication 8, dans laquelle chaque unit6 40
posologique est suffisante pour foumir au moins environ 75 mg de
1,2,3,4-tetrahydro-5-aminoacridine sous une forme permettant la liberation
prolongee. 12. Composition pharmacoutique comme revendiqu6e dans la
revendication 8, dans laquelle chaque unite posologique est suffisante pour
fournir au moins environ 100 mg de 1,2,3,4-tetrahydro-5-aminoacridine 45
sous une forme permettant la liberation prolongee. 13. Composition
pharmaceutique comme revendiqu6e dans la revendication 8, dans laquelle
chaque unite posologique est suffisante pour fournir au moins environ 150
mg de 1,2,3,4-tetrahydro-5-aminoacridine sous une forme permettant la
libdration prolongeo. 50 14. Composition pharmaceutique comme revendiquee
dans la revendication 8, dans laquelle chaque unite posologique est
suffisante pour fournir au moins environ 200 mg de
1,2,3,4-tetrahydro-5-aminoacridine sous une forme permettant la liberation
prolongdo. 55 22    


