Active substance conbi nations and therapies for treating abuse of al cohol
DESCRI PTI ON OF THE | NVENTI ON The present invention relates to
pharmaceutical prepara- tions containing 3-deoxypegani ne and/ or
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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 periocds -~ die each yvear 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-




There is thus the task of pharmacologically assisting the reduction of

hi gh-ri sk or detrinental consunption of alco- hol - also and particularly
of that consunption behaviour which does not yet involve clinical
dependence. STATE OF SCI ENCE AND STATE OF THE ART In European states
and/or in the United States of Amarica2u there are currently five
preparations which have approval for “use in the drug therapy of al cohol
abuse. O these, bis(diethylthiocarbanoyl)disulfide (disulfiram

Ant abus(r)), which has been in use |longer than any of the other prepara-
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since i nfor use in the drug therapy of alcohol abuse. Of these,

bis(diethylthiocarbamoyljdisulfide (disulfiram, Antabus®),
which has been in use longer than any of the other prepara-
tions, has only an aversive effect which does not influence
the actual craving for alcohol. Whereas tiapride, a dopa-
mine antagonist operating on the receptor subtypes D2 and
D3, has gained little practical significance, the opiate
receptor-antagonist naltrexone (ReVia®, DuPont; Trexan®),
and acamprosat (N-acetyl homotaurinate; Campral®, Merck AG;
Actal®), which in a complex manner has anti-excitatory ac-
tion and also influences noradrenergic and dopaminergic
pathways, are utilized to a far greater extent, followiﬁg
acute withdrawal, to prevent relapses to abuse of alcchol.
Recently, in some Ruropean 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

bicavailability (approx. 5% of the amount taken in becomes
effective) and it is moreover hepatotoxic, whereas gamma-
hydroxybutyrate has addiction potential itself.



the majority of patients they cause an only marginal re- | apse delay -after
withdrawal or a clinically insignificant reduction of the anount of
al cohol consuned. These nedi ca- nents have not had a | asting influence on

the fact that on average only 30% of all patients are still abstinent a
year after withdrawal treatnent. The therapy of the early stages of a
devel opnent towards clinical alcohol pendence often spanni ng sever al

decades (I CD 10 Code F10.2 of the Wirld Health Organization, WHO and
especially the nedicinally detrinental consunption of alcohol not yet
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hand, sedstd aFraaially tthe otddicihmaidly elghmimental consumption of
alcohol not yet involving clinical dependence but neverthe-
less involving high physical and psychiatric potential for
damage (ICD-10 Code F 10.1) would, in addition, require me-
dicaments having very few side effects since the so-called

"social drinkers", due to experiencing as yet only little
suffering, have hardly any understanding of the problemati-
cal nature of thelr drinking behaviour and therefore show

little willingness to suffer such side effects.

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 dpinion the,



retic effects and the cognitive- and notor-coordination- inpairing effects
of alcohol are due to the fact that etha- nol shows interactions with the
protein subunits of nmany neuronal receptors and thereby nodul ates their
function. Receptors which represent ion channels are particularly af-
fected by this; in fact they are affecfed already at con- centrations which
are by far too lowto lastingly inpair® neuronal nenbrane structures. A
special position in the therapy of al coholismwhich has as yet received
little attention is taken up by nodul ators of cholinergic
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i nhi bi t orefius inengig neurotransmission; these particularly in-
c¢lude cholinesterase inhibitors. On the one hand, choliner-
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gically active medicaments are able to enhance the cogni-
tion impaired by alcohol-induced damage of the cholinergic
pathways and thus increase insight into the problem; on the
other hand, cholinergic therapies can also bring about a
direct, not cognitively induced reduction in the craving
for alcohol. According to current knowledge, this is
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



macol ogi cal ly rel evant concentrations does not bind to 5 NACHRs and whi ch
additional ly inhibits nonoam ne oxidase A (but not nobnoam ne oxi dase B)
This substance is also ex- cellently suitable for the therapy of al cohol
abuse, as de- scribed by DE 199 06 974 and by the publications WO 00/48600
and EP 1 154 776. An approach entirely_opposite to that of parti al
substitu- tion therapy is the therapy of substance consunption by bl ocking
the receptor systens which are activated by the respective agoni the case
of an existing substance dependence, this therapy can produce w thdrawal
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therapy as an anti hypertonic under the trade mark Inversene(r) and
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This applies, for example, to the treatment of nicotine
abuse by blocking NACHRs by means of mecamylamine (N-
(2,2,3-tetramethyl-bicyclo2.1.1.lheptane~2~amine).

This racemic mixture of the optical isomers exo-S(+) and
exo-R(-)-mecamylamine is an almost 100% orally biocavail-
able, CNS-penetrant, non-subtype-specific and non-
competitive antagonist at neuronal NACHRs which in 1956 was
introduced in therapy as an antihypertonic under the trade
mark Inversene® and Inversine®. The two stereoisomers 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.



duced in the USA for experinental therapy of certain neuro- psychiatric
di seases. 6 US 6 083 962 cl ai ns conbi nati ons of respective specific an-

t agoni sts and the substances acting as agonists on respec- tive
correspondi ng receptors and havi ng abuse potential, especially

conmbi nati ons of mecanylam ne and nicotine for the therapy of nicotine
abuse. This is based on the idea that®it should be possible to activate
part of the NACHRS by adm nistering nicotine in a pharnacol ogically
suitable,. non-addiction-producing form (by neans of an adm nistration
form pards culGa3 yWeR talansmke ramb ikt 1brss ref iﬁb‘ﬁéﬁt{ﬁve‘»%};ﬁediﬂuﬁ ard form
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' a synergistic effect of such a fixed active substance com-
bination could be shown in a pilot study, and the effect
could even be enhanced by administering mecamylamine sin-
gly, prior to smoking cessation (Drug Dev Res 1996; 38:243-
56; Exp Clin Phyvhopharmacol 1998; 6(3): 331-43). According
to the results reported in 1998 of three Phase III studies,
however, a transdermally administered fixed active sub-
stance combination had proved not to be superior to the

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, Alcchol Clin E#p Res

2002; 26: 326-31 describes a trial on healthy probands who



effect of alcohol which in the context of the above de- scribed basis is
regarded by the authors as an indirect ef- fect nedi ated by NACHRS.
Furthernore, naking reference to the above papers as a theoretic basis,
Al cohol din Exp Res 2002; 26: 326-31 describes a trial on healthy
probands who 7 did not exercise al coh or nicotine abuse. In this study
mecanyl am ne, adm nistered two hours prior to consunption of alcoholic
beverages, reduced the centrally stinulating psychotropic effect and
pr esurragé%( al so the pharnacokinet- ics of alcohol. None of these three
papers 94 it t9rer@ioimi akadlorl comd/wicst ng tatneses Tminimistatatdwon of
meca- nylygdd t ﬂ{@gg@q&?
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plurality of conditions requiring medical treatment, inter
alia of alcohol abuse. However, with respect to this option
these documents neither indicate biological data nor do
they mention any combinations with other pharmacologically

active substances for this therapeutic purpose.
SUBJECT MATTER OF THE INVENTION

In light of the above-~described state of science, particu-
larly in light of the fact that the pharmacology of'alcohol
abuse iz 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 cohsumption and alcohol preference ag
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 alcchol
consumption. Treatment may be performed either by simulta-

neously administering the two active substances, or by ad-




precisely what is the case. The subject matter of the invention is thus the
conbi ned use of deoxypegani ne and necanyl am ne to reduce al cohol '
consunption. Treatnment nay be perforned either by sinulta- neously
adm nistering the two active substances, or by ad 8 mnistering
necanyl am ne singly, imediately followed by a conbination of the active
subst ances according to the in- vent i of. Exanpl e 1: Reduction of al cohol
consunption and al cohol preference in alcohol-preferring rats The "AA"
strain of rats, bread in Finland, has a geneti- cally determ ned preference
for al comminigpexingenesanrpbsminens ihyheyt imhedisealyefidblhWbiredabgolol the
aninals,-ggﬁﬁg | free 0] r ghol - cont ai ni jgqutds to al -
cohol -free I|dﬂ?%ga?oégafﬁgf%g?ﬁggrS%?%nggggu??%ﬁﬁn%pgT ?stht%%Tn has
t her ef or V¥e¥PRsed i n nunerous studies on the pharnacol ogy of al cohol and
Is extremely well character- ized. Female AA rats (tested for al cohol
preferencg ang nage avail able by the Public Health Institute in Hel sinki)
were ho +%fdual | y and had free access to standard feed (Al tronin
1324 gr arRediedionh hef aahtehvl t eshetnbtien \ahid241cshol lpfefadehbe Lhght - dark
change\MEq - _Eg EJh rk period lasting from6 p.m to 6 a.m Each
cage con- ééﬁ&f‘ o #%&C%gg%rinking bottles, of which one con- tained
pure water and the other contained aqueous ethanol (10%v/v). During the
L2-hour daid PRKI 0L hen 20F TPLEs NO0roB8GCEA R R1LAG hLDKL GoRaELL €5 and

I S d had free choice B e_two solutions. To prevent
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given free choice, prefer alcohol-containing liquids to al-
cohol-free liquids to satisfy their fluid requirement. This
_strain has therefore been used in numerous studies on the

pharmacology of alcohol and is extremely well character-
ized. '

Female AA rats (tested for alcohol preference and made
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. Mo ﬁrevent the ani-
mals from becoming accustomed to a particular positioﬁ in
the cage, the positions of thé bottles were changed daily.
Prior to start of the tests, the animals weie 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



Prior to start of the tests, the animals were granted an adaptation phase
until a largely constant al cohol and water consunption was ensured.
Deoxypegani ne hydrochl oride (called "DOPY, in the followi ng) was obtained
fromthe Institute for the Pharmacol ogy of 9 Plants (Taschkent, Usbeki stan)
and supplied by the firmof LTS Loh n Ther api e- Syst ene ( Ander nach,
Germany) after checking for identity and purity. Mecanyl am ne was obtai ned
as- a commerci al preparation from Signa-Al drich GrbH (Mu- nich). Treatnent
of the test animals always took place immediately prior to the start of
the dark Bemtt. (Taedmianti fishelsistank aind cuppbiaokyudvustivat iole and a
vol une. 0frifs McHsihnid ofhie i AN sV tertd! M AN AL Pod i AP d P2l

i nj ection. DOP was qﬁflleﬂ as aqueous solution wth a'volume of 10 m/kg
by means %*ecéﬂd"r%\%f@. PEHY AR RHCHonbi ¥egawrlaning e Obtgined

admi ni st read =0 rzonintake 14 A gerepd it éhn PEFdm ds imd -2sEd# 1) dbbur qeies. Two
treat ment;fee days were always interposed prior to and follow ng the

t r eat ment a§§. The paraneters recorded were consunption of al cohol, con-
sunption of water and consunption of feed (each in grans), as well as

2l cohol prelanige oealiyadad sl eulgls b Al eoalpaisfergce 10 %

= (consunption of al kohol -contal nin

consunpt iBHWH T HRP st b daneireriqpy Megrmplkimingrat aced during
the 12 higsolofed i darde paridshd Ad DA Gadd GAVEBRime :cm & edheg at e

results org el tohn i % d I SE £ NOUrS AN d4 8y snjection.
' DOP was applied as agueous solution with a volume of 10
ml/kg by means of a probang.

In the case of combination treatments, this administration
took place within a period of less than 10 minutes. Two
treatment—freé days were always interposed prior to and
following the treatment days.

The parameters recorded were consumption of alcchol, con-
sumption of 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 fluid)

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.




results after 12 hours. Statistical evaluation of the test data was
performed using the t-test for dependent values. The results in respect of
consunption of al cohol and al co- hol preference are summarized in Figures 1
and 2 as well as in Tables 1 and 2. 10 Table 1: Synergi sm bet ween
deoxypegani ne p.o. (DOP) and ne- canylamne i.p. (Mec) in reducing al cohol
preference in fe- male AA rats ALCOHOL PREFERENCE (9% TREATMENTAfter 4After
8Total hourshours T i DOP 20 ny/kgs57.4 7.182.0 4.070.5 4.5 ., 1 1r a
DOP 20 nmy/ kg43.3 6.5 *)66.9 5.769.4 5.8 *)'.. + Mec 1.0 ng/k 'DOP 20

g/ kgSSrTgT Lggh: Sygengisny betweep cdeompag@Bine tb 40 28(DGF) ANBMS- 2.6
DCP 20 npidstfTarting. 216, S(tied) 368 foakeng Mot mmgﬁwm@ £XP 20

ng/ kg47.7 %g 71.7 6 5 *)61.1 5 *) + Mac 1. DOP 20 ny/ kg54. 8
7.779.6 WEy AR RS . \ec 0. 75 ng/ kg _Dop 20 rrg/kg59 6 7.380.9 t
4.272.8 x4.1 + Mec O.5.ng/kg

ALCOHOL PREFERENCE (%)
TREATMENT After 4 After 8 Total
hours hours
Trial 1 J?OP 20 mg/kg 57.4 * 7.1 82.0 = 4.0 70.5 £ 4.5
DOP 20 mg/kg 43.3 £ 6.5 *) 66.9 + 5,7 %) 69.4 = 5.8 *)
+ Mec 1.0 mg/kg
| DOP 20 mg/kg | 55.6 * 7.6 88.0 = 72.7 * 4.3
Mec 1 mg/kg 85.3 = 4.2 B7.8 £ 3.1 86.3 £ 2.6
DOP 20 mg/kg 47.2 + 8.2 76.5 £ 6.3 66.6 * 6.8
+ Mec 1.5 mg/kyg
Trial 2
bor 20 mg/kg 47.7 + 10.1 71.7 £ 6.5 *) 6l.1 £ 6.5 *)
+ Mec 1.0 mg/kg :
DOP 20 mg/kg 54.8 = 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 doéage 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.




Di fference significant (p<0.05) conpared to DOP 20 nmg/kg in the respective
trial with peroral admnistration of 20 ng/kg p.o., DOP | owered the
consunption of al cohol and al cohol preference, prefera- bly within the
first 4 hours after adm nistration. Meca- nylamne (1 ng/kg i.p.) had no

ef fect when administered singly, but potentiated the effect of DOP on both
parane- ters. Low dosages of necanyl amine (0.5, respectively 0.75 ny/kg
i.p.) were without effect with regard to al cohol, while the potentiating
effect could not be increased fur- ther by increasing the necanyl am ne
dosage to 1.5 ng/kg _i.p. (Tabl ed lahashe) . sdBbfor cSysengd Sabeh)vedn
deoxypegani ne p.o.| ([CX¥jarmveNTe- [camfods 141€ . PATCYBCE | N I opdeag (he
consunption of 10% agueous et hanal sdaidd®Hn i n ferahesAA fats. 11 Al gqohol

sol ution ,ﬁqg;sLU{rBd (Dgg,aga m!ﬁ@Tl\/El‘%teJ ¢4 AT =M Total ,,h("‘lE.SﬂO,ULrS Tr|i al

1DOP 20 |mg/ kg5. 2 ¢ 06154t 1—BCP LU ||g K **)7.9
t 0.07 *f)10.2 O. @‘);:_i" ’“9”"9)¥EC B-® ARG Tr( &l° 2087 Y0 rr&mgﬂsoe? 0. 610. 7
t 0.516.16t uu.vu;..ww’f‘rg.'-rgt —5+6—4+—+—0—f4+5—5—0—5—DER-—20—FgFg-2. 6 t
0.4 **)8. Bripl(2 7 Y DPR120| mg/BHg Q *) 5+8 MeG61. 5 nyAkg :DOB 20 nublég: 2.8 t (0.5
**¥)7.6 t] 0.8 **) 10.mde 4 ad/E5) + VBGCa2-AsN0/ Kg| 10.1 £ 0.4 15.5 * 0.5

DOP 20 mg/kg 2.6 % 0.4 **) 8.5 & 0,7 **) 1L.1 £ 1.0 *)

+ Mgc 1.5 mg/kg :

DOP 20 mg/kg 2.8 * 0.5 **) 7.6 £ 0.8 **) 10.4 = 1.0 **)

+ Mec 1.0 mg/kg

DOP 20 mg/kg 3.4 % 0.6 10.6 = 1.1 14.1 £ 1.2
+ Mec 0.75 mg/kg

DOP 20 mg/kg 3.7 £ 0.5 9.9 % 0.6 13.6 = 0.6
+ 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
adminigtration.

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 intc 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




DOP20 ng/kg 3.4 0.610.6t 1.114.1t 1.2 + Mec 0.75 ng/ kg DOP 20 ny/ kg 3.7
t-0.59.91t 0.613.6 0.6 + Mec 0.5 ng/kg **) Difference highly significant
(p<0.01 or p<0.001) com pared to DOP 20 ng/kg in the respective trial
FORMS OF ADM NI STRATI ON AND TREATMENT ACCORDI NG TO THE | NVENTI ON

Admini stration according to the inventioon nay either be in the formof a
single nmedicanent with a fixed conbi natlion of the two active substances,
or be acconplished by adm nis- tering the active substances in separate
forms of adm nistration. According to the invention the adm nistration of
de- oxypeb'%ﬁud@iﬁ&é neyeef romi hehd @redértad| Adslwrdospshiioy 50 he daily
& 5400 to 400 ny,

dose in t Y,

whi ch nayﬁbcg n?w ded | nt oﬂgn ar:'E)rf)l(')s1?%';1?Cii 2 SJ' SI ngﬁ e doses, being
preferred. Furthernore, it is possible to ut| I | se deoxypegani ne-cont ai ni ng
trans- detdBdrdiief apeWne oS mlaﬁlﬁﬁrﬂ%ﬂa&@

adm ni stratj on, forns th del ayed_re] ease, as clained DE- 199 06 974 and
the publ i"REAHRS B F m‘bg%ﬁhe%waa 1808 1or ok r ol P HAEIARAR ¢ ho

prefer recirdaul-iey finse dneuﬂge E;ﬁkepa?ﬁéhm THied 05 BV (adigRicsber, ednicn ,a single
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ware. transdermal systems. . orms-wWith.

delayed release formulated according to conventional
galenic methods; the daily dose in this case is 0.5 -

10 mg, preferably administered in a singly dose.

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 mnot 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 inhibitorg. These include 7-bfomodeoxypeganine,
described in Synthetic Communs. 25(4), 569-572 (1995),
7-halo-6-hydroxy-5-methoxydeoxypeganine, 7-bromo-6-hydroxy-
5-methoxydeoxypeganine, 7-chlo:o~6-hydroxy—s-methoxydeoxy-




are del ayed rel ease fornul ated according to conventional galenic nethods;
the daily dose in this case is 0.5 - 10 ng, preferably admnistered in a
singly dose. According to the invention, the adm nistration of de-
oxypegani ne and mecanyl am ne nmay al so be perforned in the form of

medi canents contai ning fixed conbi nati,gns of the two active substances

whi ch, dependi ng on the node of ad- n1n|strat|on are adapted such that the
dai |y dose of de- oxypeganine can be 50 to 750 ng and that of necanyl am ne
0.5 - 20 ng. To those skilled in the art it goes without saying that this
enuner at iRFFISIRR 7 HiAURER of ~lasdirpre- 2 thassydrpxypeganinaayankcl ude the

use of kmwxewamq-ﬂm&w Soxhpel &oi e, GRIRWNdSe ddws, in place
of the hydrol.tch% ride salt of deoxypeganine it is also possible to use its

ot her i ThHTPL PRF b ESal 14 of - Hdi 19 c A ItRts 2aiithe f or
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forml atiphs e oxypegani he on also utilize the
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7- hal o- 6- hydr oxy- 5- net hoxydeoxypegani ne,
5- met hoxydeoxypegani ne, 7-chl oro-6-hydr oxy- 5- nethoxydeoxy 13 pegani ne,
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frequentlcy referred to under. the nhane asi Cl
ally acceptable salts and addition compounds, can be used

to produce the admlnlstratlon forms according to the inven-
tion. The term "salts" is, predominantly but not exclu-
sively, understood to mean the salts of the inventive com-
pounds with halogen acids and with simple organic acids
such as tartaric acid (tartrates), succinic acid (succi-
nates), maleic acid (maleates) etc.

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 utiliéed 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, stabiligers;

- preservatives;

- taste corrigents;




In the case of necanylam ne, not only the racemate, which is traded e.g.
under the nane of Inversine, but also each one of the two isoners described
in WO 00/ 35279 and WO 00/35280, also in the formof the respective
pharmaceuti- cally acceptable salts and addition conpounds, can be used to
produce the adm nistration forns according to the inven- tion. The term
"salts" is, predomnantly but not exclu- sively, understood to nean the
salts of the inventive com pounds with hal ogen acids and with sinple
organic acids such as tartaric acid (tartrates), succinic acid (succi-
nates), mal ei XN Yhml etwrdlismersFurt hernore, according to the invention
the above- descsfdme.ta{@?g‘pgarg M h F&ﬁ@ié‘fufié’ﬂé ofo ﬂ%)%y%sm Nfe@nd neca-
nyl am ne nmay be, preceded G{reat ment exclusively w't racem c

mecanyl ani ne drifg saSF?th’rﬁm cﬁ%{f° 3meelk s which is carried through with daily

doses of -bet Wae:rsdbéitamohr?cﬂ dhs DEteiiEy- { @61uded EF h glte: 412 Vgediid ve days.
The nmedi canent for[tms utilized according to the present in- vention to
adni ni ster a ¢6hbl Hati on of 3- deoxypegani ne or of one of its
phar maceut i caldbscamtepidiecalrtataing esgemtd; necanyl amine or with one of
Its phar naceut e I V. e contain one or nore of
the follow ng dﬁéyﬁﬁ%gsmapé%af%él dﬂ%ylé%?é;%’%/gl sts, stabilisers;
preser vat ves d¥siqttegrntiormtand sphotiemt inf honding mgents, £ill-
surface-acti vealage(rg;a;e(ﬂggg figdninQb4bilizers, wet- ting agents,
def oarrers) visca CO ,SI St encrY | an uenci ng agent S, geI I [ ng agent S;

---------

This enumeration is not complete; the suitable physiologi-
cally acceptable substances are known to those skilled in
the art.

The administration of 3-deoxypeganine or one of its pharma-
ceutically acceptable derivatives with mecamylamine or with
one of its pharmaceutically acceptable derivatives may take
place via the oral or parenteral route. For oral admini-
stration it is possible tc 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.




adsor bents, humectants, |ubricants; disintegration- and
solution-influencing agents, fill- ers (extenders), peptizers

rel ease-retarding agents. This enuneration is not conplete; the suitable
physi ol ogi - cally acceptabl e substances are known to those skilled in the
art. The adm nistration of 3- deoxypegiﬁlne or one of its pharma- ceutically
accept abl e derivatives with necanylamme or with one of its :
pharmaceutically acceptabl e derivatives nay take place via the oral or
parenteral route. For oral admni- stration it is possible to produce
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substance to the patient via the skin, in a controlled

fashion and over an extended period of time.

A further advantage is that improper use is more difficult
with parenteral application forms than with oral admini-
stration forms. Because of the preset active substance-
release surface and the predetermined release rate, one can
largely exclude overdosége 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 sensitive adhesive 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.




pegani ne or- one of its pharnmaceutically acceptable deriva- tives with
mecanyl am ne or one of its pharmaceutically ac- ceptable derivatives to
particul ar advantage, especially adhesive transdermal therapeutic systens
(active substance patches). Wth these, it is possible to-deliver the
active substance to the patient via t?ﬁ skin, in a controlled fashion and
over. an extended period of tine. A further advantage is that i nproper use
is-more difficult wth parenteral application fornms than with oral adm ni-
stration forns. Because of the preset active substance- rel ease surface and
the predefBPnPHedurEiensefs sueh systems andr gbeybesibuustevérdssangd on t he
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patents DE-d3idSsodgeld 3 t US:gatents 4 769 028,
5,089 267, 7425395Tﬁgsm5§7§§95§§§ﬁ g%t§32°an g%’ﬁgigﬁgﬂ btein'the
actlve substances are prresent in a bag which at least on

the skin-side consists of a membrane that is permeable to
the active substances.

The inventive combination of 3-deoxypeganine or of one of
its pharmaceutically acceptable derivatives with meca-
mylamine or with one of its pharmaceutically acceptable de-
rivatives can be utilized in the therapy of consumption of
alcohol which is injurious to health as well as of alcochol

dependence in order to reduce the consumption of alcohol.

The inventive combination of 3~deoxypeganine or one of iEs
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.




As an alternative enbodi nent of transdermal therapeutic systens in patch
formintended for the adm ni strationof the inventive active substance
conbi nation, so-called res- ervoir systens nay be taken into consideration
wherein the active substances are present in a bag which at |east on the
skin-side consists of a menbrane that,i,s permeable to the active
subst ances. The inventive conbi nati on of 3-deoxypeganine or of one of its
pharmaceutically acceptabl e derivatives with neca- nylamne or with one of
its pharmaceutically acceptable de- rivatives can be utilized in the
t herapy of consunption of alcohol which is injurious to health as well as
of al cohol dependence in order gxrmedugeatfe consunption of al cohol. The.
i nventive conbinati on of 3-deoxypeganine or one of its pharmaceutically
acceptabl e derivatives with mecanylamne or one of its pharmaceutically
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sisting of deoxypeganine hydrochloride, 7-bromodeoxy-
peganine, 7-bromo~6-hydroxy-5-methoxydeoxypeganine,
7-chloro-6-hydroxy-5-methoxydeoxypeganine, 7-fluoro-6-
hydroxy-5-methoxydeoxypeganine and 7-iodo-6-hydroxy-5-
methoxydeoxypeganine.

3. Active substance combination according to 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-




hydr oxy- 5- met-hoxydeoxypegani ne and 7-i odo- 6- hydr oxy- 5-

met hoxydeoxypegani ne. 3. Active substance conbination according to claim1l
or 2, characterized in that the pharmaceutically acceptable derivative of
mecanyl am ne is selected fromthe group con- sisting of the salts of
mecanmyl ami ne with hal ogen acids or skgple organic acids such as tartaric
acid, succinic acid, maleic acid and the like. 4. Active substance

combi nation according to any one of the preceding clains, characterized in
that mecanyl qplne is _present_in the formof the racemc mxture of its two
ster eoi sAMETE- oS AR P AIAR F e eholtst harmarsuerealsy Active
subst anceacmptiakild atericent e, t 0 any one of the preceding claimns,
characterized in that the nedicanent is in the formof a conbined

adm nistration formfor de- oxypeganine or one of its pharnaceutically
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medi canertivatsivest he form of an administration formto be adm nistered
oral I y or parenteral I Y, preferabl y transdermal ly. 8. Act ive substance

of a rredﬂcarreﬁ{ctlﬁf@nﬁ@me etfqndunatlon accordlng to any one of
the preceding claims, characterized in that the medicament

is in the form of an administration form to be administered

-orally or parenterally, preferably transdermally.

8. Active substance combination according to claim 7,
characterized in that it is in the form of a medicament

having depot effect.

9. Active substance combination according to any one of
the preceding claims, characterized in that the daily dose
of deoxypeganine or one of its pharmaceutically 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 pharmaceutically acceptable salts
in the case of an administration form to be administered
transdermally is 50 to 250 mg.

11. BActive 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. '




9. Active substance conbi nation according to any one of the preceding
clains, characterized in that the daily dose of deoxypeganine or one of
its pharmaceutically acceptable salts in the case of an adm nistration
formto be admnis- tered orally is 50 to 750 ng, preferably 100 to 400 ng.
10. Active substance conbi nation according to any one of clains 1 to 8,
characterized in that the daily dose of de- oxypeganine or one of its
pharmaceutically acceptable salts in the case of an admnistration formto
be administered transdermally is 50 to 250 ng. 11. Active substance

conbi nati on according to any one of the preceding clains, characterized in

that the x| )Acdﬁ&ﬁa saibma/lwﬂﬁﬁaﬁhdrme mﬂn@m&c&ﬂwlcﬁw aif on form
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adm ni st rzﬁﬂégp Jf.é)_{ég '{]sf ease is 0.5to 10 ng. 13. Use of an
active substance co na |on accordl any one of the preceding clains
for treating al cohol abuse and/ or al cohol dependence. 14. Process for

treating g CoRfle A Al Qe AAMNAUNLE-cAANHENCEon %&Qﬁﬁ{g{w by the

adm ni strati-on of an active substance conbl nat1 on accordi n(glf o any one of
clains 13 9B 9% the preceding ¢iaips for SFeauing mhephek 3RES n t hat
the adm rimsifat idicaliol Pepeddatcslbst ance conbination is preceded by a

pre- treat rrent W|th rrecarryl am ne.

14. Process for treatlng alcohol abuse and/or alcohol de-
pendence, characterized by the administration of an active
substance combination according to any one of claims 1 to
12,

15. Process according'to claim 14, characterized in that
the administration of the active substance combination is

preceded by a pre-treatment with mecamylamine.




