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PROBLEM

of the numerous psychotropic substances with abuse poten-
tial, ethanol (in general usage referred to as "alcohol")
is the oldest, the most widely used and the by far most
significant in terms of its effects on health and its so-
cial and economic consequences. It is assumed that in Ger-
many approximately 1.6 million people are clinically de-
pendent on alcohol, and that 2.7 million consume alcohol on
a medically injurious level. About 5 million people must be
regarded as being at risk. Every year about 40,000 people -
these are by no means only persons clinically dependent on
alcohol but also those practising high-risk consumption of
alcohol over extended periods - die each year of the direct
consequences of consumption of alcohol. Characteristically,
the number of these deaths as well as that of alcohol ces-
sation therapies has remained substantially constant in the
western industrialized states, although the overall con-
sumption of alcohol has been continuously decreasing for
years. This permits the conclusion that the decrease in the
overall consumption of alcohol is due above all to wide
sections of consumers who have already in the past been

relatively health-conscious restricting or foregoing con-
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and acamprosat (N-acetyl homotaurinate; Campral®, Merck AG;
Aotal®), which in a complex manner has anti-excitatory ac-
tion and also influences noradrenergic and dopaminergic
pathways, are utilized to a far greater extent, following
acute withdrawal, to prevent relapses to abuse of alcohol.
Recently, in some European countries the antiexcitatory
gamma-hydroxybutyrate (e.g Alcover®, Gerot Pharmazeutika)
has become available. Naltrexone and gamma-hydroxybutyrate,
however, cause considerable gastrointestinal and psychomo-
toric side effects which impair therapy compliance. In ad-
dition, naltrexone is characterized by its low oral
biocavailability (approx. 5% of the amount taken in becomes
effective) and it is moreover hepatotoxic, whereas gamma-
hydroxybutyrate has addiction potential itself.
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Alcohol and all other addiction-producing substances share
the ability of activating dopaminergic neurons in the
mesolimbic system which represents a central component of
the pleasure- and satisfaction-imparting "reward system" in
the brain. A dopaminergic therapy may be carried out either
via the direct route (by dopamine receptor agonists such as
lisuride or bromocriptine) or indirectly by inreasing the
dopamine concentration locally available in the synaptic
gap (e.g. by inhibiting the degradation of the neurotrans-
mitters by monoamine oxidases).

However, the pharmacology of alcohol is complicated, which
also finds expression in the above-described diversity of

therapeutic approaches. According to current opinion the,
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brought about by the neuronal nicotinic acetylcholine re-
ceptors (NACHRs) which are located not only on cholinergic
but also on dopaminergic neurons in the mesolimbic system.
These receptors are stimulated by an increase in the ace-
tylcholine concentration, and in response thereto release
higher amounts of dopamine. They thereby stimulate alcohol-
induced dopamine release but without having the effects
which alcohol has on other receptors and without causing
extremely high dopamine concentrations, so that no signifi-
cant addiction behaviour is induced. This therapeutic ap-
proach could in a wider sense be referred to as partial
substitution therapy.

Deoxypeganine (1,2,3,9-tetrahydropyrrollo[2,1-
blchinazoline) is a cholinesterase inhibitor which in phar-
macologically relevant concentrations does not bind to
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competltlve antagonist at neuronal NACHRs which in 1956 was
introduced in therapy as an antihypertonic under the trade
mark Inversene® and Inversine®. The two sterecisomers show
a differentiated, but essentially comparable behaviour at
the individual NACHR subtypes, with the exo-S(+) isomer
possibly having a certain selectivity for neuronal NACHRs
and thereby reduced peripheral side effects, in particular,
on the muscular system. Since mecamylamine in the doses ef-
fective for the treatment of essential hypertension of 25
mg/day causes an extensive blockade of the parasympathetic
nervous system and thereby leads to an abundance of corre-
sponding side effects, it has been applied only in excep-
tional cases since 1977. In 2000, mecamylamine was reintro-
duced in the USA for experimental therapy of certain neuro-
psychiatric diseases.
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nicotine patch. However, none of the said documents ad-
dresses the subject of alcohol abuse.

Blomgvist et al, in Eur J Pharmacol 1993; 249(2): 207-13
and Eur J Pharmacol 1997; 334 (2-3): 149-56, teach that
mecamylamine completely blocks alcohol-induced increase in
extracellular dopamine concentration in the nucleus accum-
bens of the rat, but without impairing the physiologically
significant baseline level of the dopamine release. This is
therefore a blockade of the dopaminergic component of the
effect of alcohol which in the context of the above de-
scribed basis is regarded by the authors as an indirect ef-
fect mediated by NACHRs. Furthermore, making reference to
the above papers as a theoretic basis, Alcohol Clin Ekp Res
2002; 26: 326-31 describes a trial on healthy probands who
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In light of the above-described state of science, particu-
larly in light of the fact that the pharmacology of alcohol
abuse is far more complex than the habit-forming effect of
nicotine, a person skilled in the art could by no means as-
sume that deoxypeganine, a substance which acts indirectly
on NACHRs due to an increase in the central acetylcholine
concentration, would show synergistic action with meca-
mylamine (a direct inhibitor of NACHRs) with regard to the
reduction of alcohol consumption and alcohol preference as
compared to non-alcoholic beverages. Surprisingly, this is
precisely what is the case.

The subject matter of the invention is thus the combined
use of deoxypeganine and mecamylamine to reduce alcohol
consumption. Treatment may be performed either by simulta-

neously administering the two active substances, or by ad-
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for al cohol preference and made avail able by the
Public Health Institute in Helsinki) were housed
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available by the Public Health Institute in Helsinki) were
housed individually and had free access to standard feed

(Altromin 1324 granulate), the ambient temperature was 24
+/- 1 °C and the light-dark change was 12/12 hours (the
dark period lasting from 6 p.m. to 6 a.m. Each cage con-
tained two identical drinking bottles, of which one con-
tained pure water and the other contained aqueous ethanol
(10% v/v). During the 12-hour dark period the animals had
access to the drinking bottles and during this period had
free choice between the two solutions. To prevent the ani-
mals from becoming accustomed to a particular position in
the cage, the positions of the bottles were changed daily.
Prior to start of the tests, the animals were granted an
adaptation phase until a largely constant alcohol and water
consumption was ensured.

Deoxypeganine hydrochloride (called "DOP" in the following)
was obtained from the Institute for the Pharmacology of
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i nterposed prior to and follow ng the treatnent days.

The paraneters recorded were consunption of al cohol,
Theo RATSMAFETE Kecomsded wane csmsmtiom off fadebladacon-
sumptioM D water and consumption of feed (each in grams),
as well as alcohol preference, calculated using the for-

mula:

(consumption of alkohol-containing
drinking solution x 100)
Alcohol preference in % =

(total consumption of f£luid)

The target parameters were in each case traced during the
12 hours of the dark period following treatment, intermedi-
ate results were recorded after the first 4 hours and final
results after 12 hours. Statistical evaluation of the test
data was performed using the t-test for dependent values.
The results in respect of consumption of alcohol and alco-
hol preference are summarized in Figures 1 and 2 as well as
in Tables 1 and 2.



as wel |l as al cohol preference, cal cul ated using the
for- mula: Al cohol preference in %= (consunption of
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ng/ kgRH| R WecA1P®oRkg B 186.3 t 2.6 DOP g47.2 t

cd ag
DOP 20 ok @oSmérKy 7. 6883.9 = &.5142. 7 és.4¢gsd|)/9r@ & 69.4 ¢ 5 8 *)
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1T
6t 5‘?789.7f.3ﬁ
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5 3.3 2.6
ngy/ kg Déﬂﬂéé;ﬁﬁﬂﬁ%S 8 8 -3 243 gl 5 B
DOP 20 mg/kg 47.2 £ 8.2 76.5 + 6. 66.6 * 6.8
+ Mec 1.5 mg/kg
Trial 2 DOP 20 mg/kg 47.7 ¢ 10.1 71.7 £ 6.5 *) 61.1 £ 6.5 *)
+ Mec 1.0 mg/kg
DOP 20 mg/kg 54.8 t 7.7 79.6 £ 5.8 71.6 ¢ 5.3
+ Mec 0.75 mg/kg
DOP 20 mg/kg 59.6 + 7.3 80.9 4.2 72.8 £ 4.1

+ Mec 0.5 mg/kg

*) Difference significant (p<0.05) compared to DOP 20 mg/kg
in the respective trial

With peroral administration of 20 mg/kg p.o., DOP lowered
the consumption of alcohol and alcohol preference, prefera-
bly within the first 4 hours after administration. Meca-
mylamine (1 mg/kg i.p.) had no effect when administered
singly, but potentiated the effect of DOP on both parame-
ters. Low dosages of mecamylamine (0.5, respectively 0.75
mg/kg i.p.) were without effect with regard to alcohol,
while the potentiating effect could not be increased fur-
ther by increasing the mecamylamine dosage to 1.5 mg/kg
i.p. (Tables 1 und 2).

Table 2: Synergism between deoxypeganine p.o. (DOP) and me-
camylamine i.p. (Mec) in reducing the consumption of

10% aqueous ethanol solution in female AA rats.




+ Mec 0.75 ng/ kg DOP 20 ng/kg59.6 7.380.9 t 4.272.8 t
4.1 + Mec 0.5 ng/ kg *) Difference significant (p<0.05)
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+ Mec 0.5 mg/kg

**) Difference highly significant (p<0.01 or p<0.001) com-
pared to DOP 20 mg/kg in the respective trial

FORMS OF ADMINISTRATION AND TREATMENT ACCORDING TO THE
INVENTION

Administration according to the invention may either be in
the form of a single medicament with a fixed combination of
the two active substances, or be accomplished by adminis-
tering the active substances in separate forms of
administration.

According to the invention the administration of de-
oxypeganine-HCl may be in the form of tablets or capsules,
the daily dose in this case may be 50 to 750 mg, a daily
dose of 100 to 400 mg, which may be divided into an arbi-
trary number of single doses, being preferred. Furthermore,
it is possible to utilise deoxypeganine-containing trans-
dermal therapeutic systems as well as oral and parenteral
administration forms with delayed release, as claimed in

DE-199 06 974 and the publications WO 00/48600 and EP-1 154



DOP 20 ng/kg 2.8t 0.5 **)7.6t 0.8 **)10.4 t 1.0 *¥*)

+ Mec 1.0 ng/ kg DOP 20 ng/ kg 3.410.610.61.114.1 1.2 +
Mec 0.75 ng/ kg DOP 20 nmg/kg 3.7 0.59.9 0.613.6 0.6

+ Mec 0.5 ng/kg **) Difference highly significant

(p<0.01 or p<0.001) com par to DOP 20 ng/kg in the

respective trial FORVMS OF ADM NI STRATI ON AND TREATMENT
ACCORDI NG TO THE | NVENTI ON Adni ni strati on accordi ng

to the invention nmay either be in the formof a

75§ riigerivedi thereafrom: hthef bxeflervedi dailyndokte batngwso -

256¢Ihy S SHOBLARGES. a&ﬁlﬂfségfgapihsgeglﬂéledabgbS'

tering the active substances in separat or ns_ of
adm ni stration. According to the invention the

Aé&B&d&ﬁéfﬂ&I@Heoindéntﬂdﬂpegﬁg'Q&mtﬁlsﬂ?ﬁt@@n'gftﬂgca—
rmof tablets or ﬁE es, .the daily dose in th
5650,

m%faét%”h%)}“%% B PYF via ghheyoradsEowtes oo o’-EﬂBance

1mg;hevhfcn:imrm§/ medpnepleﬁatm:g nﬁvé.f:ﬁi.n“'t r(ara;rguaw ofnc.,
urtherpore, it

oS O B L008 %onfa LB 03 8 oS o FRdRniF Phgeayhptine hy-

drRehior ide) apehe i datlvt dose asayebé 25 0f aR0 angl, 1|»u.th a

déﬂﬁrﬁ@éélof aging ng St ad i A3 1@819_3& %&E‘e.{jﬁ%l Caglég \§8361e

as clained in DE-199 06 I ons
axR) YeatRiexte Ereystems 1or gral e?%bﬂ“h@i’é#—?% nforms with

danaféa rosll ékod & yfdlﬁﬁﬂbeécmgaé@ord:?-ﬁ@ ga c@l{i@éﬁ%ﬁ@ﬁﬂl
oA RIS e SR S5 EGLLGIS Hhey o
1pard orpeeferablneadnihisveted fnraisthghyedosa.t he

formof the preparation InversinTM (Targacept, Inc.,
According to the invention, the administration of de-
oxypeganine and mecamylamine may also be performed in the
form of medicaments containing fixed combinations of the
two active substances which, depending on the mode of ad-
ministration, are adapted such that the daily dose of de-
oxypeganine can be 50 to 750 mg and that of mecamylamine
0.5 - 20 mg.

To those skilled in the art it goes without saying that
this enumeration is only by way of example and does not in
any way exclude the use of known derivatives of the above-
indicated compounds. Thus, in place of the hydrochloride
salt of deoxypeganine it is also possible to use its other
physiologically tolerable salts or addition compounds, and
for certain administration forms the free base, especially
for transdermal formulations. Likewise, instead of de-
oXypeganine one may also utilize the derivatives thereof
described in the literature insofar as they are choli-
nesterase inhibitors. These include 7-bromodeoxypeganine,
described in Synthetic Communs. 25(4), 569-572 (1995),
7-halo-6-hydroxy-5-methoxydeoxypeganine, 7-bromo~6~hydroxy-~
5-methoxydeoxypeganine, 7-chloro-6-hydroxy-5-methoxydeoxy-
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Furthermore, according to the invention the above-described
treatment with combinations of deoxypeganine and meca-
mylamine may be preceded by a treatment exclusively with
racemic mecamylamine or its individual isomers which is
carried through with daily doses of between 0.5 and 20 mg
and may last between one day and five days.

The medicament forms utilized according to the present in-
vention to administer a combination of 3-deoxypeganine or
of one of its pharmaceutically acceptable derivatives with
mecamylamine or with one of its pharmaceutically acceptable
derivatives, may contain one or more of the following addi-
tives:

- anti-oxidants, synergists, stabilisers;

- preservatives;

- taste corrigents;



24B, 789-790 (1985); it is to be borne in mnd,
however, that above all in the older literature
deoxypeganine is frequently referred to under the
nanme of deoxyvasicine. In the case of necanyl am ne,

not only the racemate, which, ,is traded e.g. under the
name of |nversine, but also %%ch one of the two
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medi cament forms utilized according to the present in-
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anti-oxi dants, synergists, stabilisers;
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c 4 1# 8 Sa esactive. agents (emulsifiers, .

sol %j[ |3§er s?e%{-f%%%r’é‘éaeﬁ%% &t B4 fapegmylamine or with
one of its pharmaceutically acceptable derivatives may take
place via the oral or parenteral route. For oral admini-
stration it is possible to produce medicaments in known ad-
ministration forms such as tablets, coated tablets or loz-
enges. Apart from these, liquid or semi-liquid administra-
tion forms are also suitable; the active substance in this
case is present as a solution or suspension. Water, aqueous
media or pharmacologically acceptable oils (vegetable or

mineral oils) may be used as solvents or suspending agents.

Preferably, the medicaments containing a combination of
3-deoxypeganine or one of its pharmaceutically acceptable
derivatives with mecamylamine or one of its pharmaceuti-
cally acceptable derivatives are formulated as depot me-
dicaments, which are capable of delivering these active

substances to the organism in a controlled manner over an
extended period of time.



vi scosity and consi stency-influencing agents, gelling
agents; absorption-accelerating agents; adsorbents,
hunmect ants, |ubricants; disintegration- and

sol ution-influencing agents, fill- ers (extenders),
peptizers rel ease-retarding agents. Thi s enuneration
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accept abl e substances are known to those skilled in
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time. 15 Moreover, according to the invention the

adm ni stration of a conbination of 3-deoxypeganine or
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accept abl e deri IVes can arso-t
stratlon forms. Because of the preset active substance-

release surface and the predetermined release rate, one can
largely exclude overdosage on the part of the patient. In
addition, transdermal administration forms are very advan-
tages because of further properties, e.g. avoiding the
first-pass effect or enabling a better, more uniform con-
trol of the blood level.

Such transdermal systems containing a combination of 3-
deoxypeganine or one of its pharmaceutically acceptable de-
rivatives with mecamylamine or one of its pharmaceutically
acceptable derivatives usually comprise an active sub-
stance-containing, pressure sengitive adhesgive polymer ma-
trix which is covered on the side averted from the skin by
an active substance-impermeable backing layer and whose ad-
hesive, active substance-releasing surface is covered with
a detachable protective layer prior to application.



pl ace via the parenteral route. To this end,

transdermal or transnmucosal adm nistration fornms can

be utilized for the inventive adm nistration of a
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The inventive combination of 3-deoxypeganine or one of its
Pharmaceutically acceptable derivatives with mecamylamine
or one of its pharmaceutically acceptable derivatives may
be utilized for the production of medicaments intended for
the therapy of alcohol abuse and/or alcohol dependence, es-

pecially to reduce the consumption of alcohol.



is described in the German patents DE 33 15 272 and DE
38 43 239, or in the US patents 4 769 028, 5,089 267,
3 742 951, 3 797 494, 3 996 934 and 4 031 894. As an
alternative enbodi nent of transdernal therapeutic
systens in patch forminten for the adm nistration
of the inventive active substance conbi nati on,
so-called res- ervoir systens may be taken into

consi deration wherein the active substances are
present in a bag which at [ east on the skin-side
consists of a nenbranephhgjr srpepaeable to the
active substances. The inventive conbi nati on of
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deoxypegani ne is selected fromthe group con- sisting
3.0 GRS SIS adbidl Qb Bd fon A LEBPAEP Y5 claim 1 or
2, characterized in that the pharmaceutically acceptable
derivative of mecamylamine is selected from the group con-
sisting of the salts of mecamylamine with halogen acids or
simple organic acids such as tartaric acid, succinic acid,
maleic acid and the like.

4. Active substance combination according to any one of
the preceding claims, characterized in that mecamylamine is
present in the form of the racemic mixture of its two
stereoisomers or in the form of one of its two stereoisom-
ers.

5. Active substance combination according to any one of
the preceding claims, characterized in that the medicament
is in the form of a combined administration form for de-

oxypeganine or one of its Pharmaceutically acceptable de-



pegani ne, 7-brono-6-hydroxy-5-nmet hoxydeoxypegani ne,
7-chl or o- 6- hydr oxy- 5- met hoxydeoxypegani ne, 7-fl uoro- 6-
hydr oxy- 5-net hoxydeoxypegani ne and
7-io0do- 6- hydr oxy-5- net hoxydeoxypegani ne. 3. Active
substance conbination accordigg to claim1l or 2,
characterized in that the pharmaceutically acceptable
derivative of mecanylam ne is selected fromthe group
sisting of the salts of necanylam ne with hal ogen
réXF‘B%"SP anfl,pecapyiapineserdoneuef i&st mheamaceutiitally
asueptablteadiedivagilheis acid and the |ike. 4. Active
subst ance conbi nati on according to any one of the
preceding clainms, characterized in that nmecanyl am ne
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rivawivess and necanyl amine or one of its
pharmaceutically acceptable derivatives. 6. Active
substance conbi nation according to any one of clains
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9. Active substance combination according to any one of
the preceding claims, characterized in that the daily dose
of deoxypeganine or one of its pPharmaceutically acceptable

salts in the case of an administration form to be adminis-
tered orally is 50 to 750 mg, preferably 100 to 400 mg.

10. Active substance combination according to any one of
claims 1 to 8, characterized in that the daily dose of de-
oxypeganine or one of its bPharmaceutically acceptable salts
in the case of an administration form to be administered
transdermally is 50 to 250 mg.

11. Active substance combination according to any one of
the preceding claims, characterized in that the daily dose
of mecamylamine in the case of an administration form to be

administered orally is 2.5 to 20 mg, preferably 2.5 to
7.5 mg.



characterized in that it is in the formof a
medi canent  havi ng depot effect. 9. Active substance
conbi nation according to any one of the preceding
clainms, characterized in that the daily dose of
deoxypegani ne or one of its armaceutically
acceptable salts in the case of an adm nistration
formto be adm nis- tered orally is 50 to 750 ny,
preferably 100 to 400 ng. 10. Active substance
conbi nation according to any one of clains 1 to 8,
1aharaet&szeﬁbdth&a co® 19t 02 Hrdeig to any one of
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according to claim 14, characterized in that the
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preceded by a pre-treatment with mecamylamine.



