ACI D ADDI TION SALTS OF MORPHI NE ALKALO DS AND THE USE THEREOF  The o
i nvention relates to substances consisting essentially of the acid addition
salt of a norphine al kaloid and an or- ganic acid, said norphine al kal oi d

having the followi ng formula I: R O 3 _
RJ~1St | R3 es () where R is
sel ected fromthe group consisting of H Cl- to C6-alkyl residues,
preferably nmethyl, ethyl, propyl, i- propyl, C(OCH3;, R2 selected fromthe

group consi sting of
ACID ADDITION SALTS OF MORPHINE ALKALOIDS AND THE USE
THEREOF

The invention relates to substances consisting essentially
of the acid addition salt of a morphine alkaloid and an or-
ganic acid, said morphine alkaloid having the following
formula I:

(1)

where R is selected from the group consisting of H, C,~- to
C,~alkyl residues, preferably methyl, ethyl, propyl, i-
propyl, C(O)CH,; R’ selected from the group consisting of
H, OH, OC(O)CH,, =0, =CH,; R’ selected from the group con-
sisting of -CH,, cyclopropyl, cyclobutyl and allyl; and
where the bond at C7/C8 may be saturated or a nitroxyl

group may be present at N,,.

Morphine alkaloids, especially morphine, belong to the
group of strong analgesics; their therapeutic use lies, in-
ter alia, in the field of treatment of intense and ex-
tremely intense conditions of pain occurring, for example,
in many cases of carcinosis in the final stage, or follow-

ing accidents.

The heretofore existing possibilities of administration
(oral, parenteral) employing these substances are dissatis-
factory. There is a danger of acid-catalyzed chemical
changes taking place in the stomach. In addition, these ad-
ministration forms result in high variations in the plasma



H OH OC(OCH3, =0 =CH2; R selected fromthe group con- sisting of -CH3,
cycl opropyl, cyclobutyl and allyl; and where the bond at C7/C8 may be
saturated or a nitroxyl group may be present at N. 7. Mor phi ne al kal oi ds,
especi ally norphine, belong to the groyp of strong anal gesics; their

t herapeutic use lies, in- ter alia, inthe field of treatnent of intense
and ex- trenely intense conditions of pain occurring, for exanple, in many
cases of carcinosis in the final stage, or follow ing accidents. The
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From US-A 4,626,539 pharmaceutical compositions are known
containing an opioid substance, e.g. morphine, or pharma-
ceutically acceptable salts thereof. Pharmaceutically ac-
ceptable salts described in this patent document are
acetates, napsylates, tosylates, succinates, hydrochlo-
-rides, palmitates, stearates, oleates, parmoates, laurates,
valerates, hydrobromides, sulfates, methane sulfonates,

tartrates, citrates and maleates.

From US-A 5,374,645 there are known compositions for the
transdermal administration of ionic pharmaceutically active
agents, whereby morphine or its pharmaceutically acceptable
salts is among the substances mentioned in this context.
Salts mentioned in addition to the above morphine salts are
oxalates, pyruvates, cinnamates, acetates, trifluorocace-
tates as well as salicylates and some other substances.

US-A 4,879,297 describes pharmaceutical compositions con-
taining opicids or the pharmaceutically acceptable salts
thereof, describing as salts in particular those of certain
fatty acids such as palmitates, stearates, oleates and par-
moates.

Furthermore, in US-A 4,908,389 active substance-containing
compositions for topical application are described contain-
ing the active substances in the form of acid addition
salts such as hydrochlorides, hydrobromides, orthophos-
phates, benzoates, maleates, tartrates, succinates, cit-
rates, salicylates, sulfates or acetate.



Fr-om US- A 4, 626, 539 pharnmaceuti cal conpositions are known containing an
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per se had a higher permeability through the skin, so that
no additional substance would be required or only a small
amount thereof. The reason for this being, in particular,
that the use of the above-mentioned enhancers, even if ap-
plied on the skin, leads to disadvantageous effects such as
skin irritations or undesired pharmacodynamic side effects

due to excessive toxicity.

Thus, it is the object of the present invention to provide
acid addition salts of morphine alkaloids of the above-
mentioned formula I which have improved properties as com-
pared to the known salts. In particular, their permeability
through the skin is to be increased.

This object is solved by providing a substance consisting
substantially of the acid addition salt of a morphine alka-
loid and an organic acid, said morphine alkaloid having the

following formula I:

(I)




3. The dermal or topical application of one of the above- stipul ated

aci d-addition salts of norphine al kal oi ds has the di sadvantage of very poor
skin perneability of the salts nmentioned. In the case of the known
conpositions it is attenpted to conpenq?te this drawback by addi ng so-
cal ' éd enhancers to the administration fornms. Even though this nethod
sonetines leads to the desired suc- cess, it would be preferable, froma
pharmaceutical or therapeutic point of view as well under the aspect of
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where

- the bond at C7/C8 may be saturated, or a nitroxyl

group may be present at N,
and the organic acid is selected from:

- monoesters of C,- to C,,~dicarboxylic acids with mono-

hydric C,- to C,~alcochols, especially methancol,
- C,~ to C,~sulfonic acids,

- substituted benzoic acids, selected from the group of
halogen-, hydroxy-, alkyl-, hYdroxyalkyl-, alkoxyal-
kyl- and/or alkoxy-substituted benzoic acid, as well
as of the aminosubstituted benzoic acids, which may

optionally be alkylated at the N atom.

- substituted or non-substituted 5-ring or 6-ring het-
erocycles comprising at least one N or S atom and hav-
ing a carboxyl group function, especially a carboxy,
carboxymethyl, carboxyethyl or the - optionally
branched - carboxypropyl or carboxybutyl groups as
substituents,



substantially of the acid addition salt of a norphine alka- Ioid and an
organi c acid, said norphine alkaloid having the following fornmula I

AO 3(1) R7 4
where Rl is selected fromthe group cogsisting of H Cl- to C6-alkyl
resi"dues, preferably nmethyl, ethyl-, propyl, i-propyl, C(OCH3, R

sel ected fromthe group consisting of the nonad residues H OH OC(O) CH3,
whereby in this case the fourth valence of the (6)-C atomis occupied by H,
or the dyad resatussted, orCiasataratede| ertienatbim SWestiiakrdc PRP3ti ng of

-CH3, cycl oprogylpogyt 8PHEYEs2hevahyYs: t8Ndo ¢ atoms,

- phenyl-substituted or phenoxy-substituted saturated

C,~ to C,~carboxylic acids.

- aliphatic, aromatic or heterocyclic C,- to C  -amino
acids, wherein an amino group is substituted with an -
optionally substituted - C,- to C,-alkanoyl group ox

an - optionally substituted - benzoyl group.

Preferred embodiments are the subject-matter of the sub-
claims.

The substance according to the invention substantially con-
sists of an acid-addition salt of a morphine alkaloid of
the aforementioned formula I and a further organic acid.
The term "substantially consisting of" signifies that impu-
rities are contained only to an extent which is common. The
substance respectively the composition according to the
present invention can be prepared and purified employing
methods commonly used in preparative organic chemistry, so
that the purified substance can also be provided in p.A. or
p.p.A. purity. The acid is, in particular, pharmaceutically
acceptable. It, too, can be produced by means common meth-
ods if it is not yet available on the market.

In the case of the morphine alkaloid of the above-mentioned
formula I, R' is selected from the group consisting of H,
C,- to C,~alkyl residues and C(O)CH;. The C - to C;-alkyl
residues preferably are methyl, ethyl, propyl or i-propyl
residues. The R’ residue is a monad residue from the group
of H, OH, OC(O)CH3, the fourth valence at the (6)-C atom in

this case being occupied by H. As an alternative, Rznmy



wher e the bond at C7/CB may be saturated, or a nitroxyl gr oup
may- be present at N17 and the organic acid is selected from -

nonoesters of C3- to Cl6-dicarboxylic acids with nono- hydric Co- to
C4- al cohol s, especially nethanol, - g C2- to Cl6-sul fonic acids, -
substituted benzoic acids, selected fromthe group of hal ogen-,

hydr oxy-, al kyl -, hydroxyal kyl -, al koxyal - kyl - and/ or

al koxy-substituted benzoic acid, as well as of thg am nosubstituted
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sent at N 17. In the above-numerated organic residues, C(0)

refers to a carbonyl function.

The acid component of the acid-addition salt according to
the present invention is selected from monoesters of C,~- to
c“—dicarboxylic acids with monohydric C,- to C,-alcohols,

from C,~ to C, ~sulfonic acids, from substituted benzoic ac-
ids selected from the group of halogen, hydroxy, alkyl, hy-
droxyalkyl, alkoxyalkyl-substituted and/or amino-
substituted benzoic acids, the latter optionally being al-
kylated at the N atom, from substituted or non-substituted,
saturated or unsaturated 5-ring or 6-ring heterocycles hav-
ing at least one N atom or S atom and having one of the al-
ready mentioned carboxyl group functions as substituents, a
carboxyl group being especially preferred as substituent,
from saturated or unsaturated - optionally substituted -
oxocarboxylic acids having 5 to 10 C atoms, or from phenyl-
substituted or phenoxy-substituted saturated C,- to C,-

carboxylic acids, especially acetic acid. Naturally, C,~ to

C,,~dicarboxylic acids here refer to carboxylic acids hav-

ing a total carbon number of 5 to 18 C atoms.

The alkyl, hydroxyalkyl or alkoxyalkyl-substituted benzoic
aclds are, above all, those, wherein the alkyl residue or
even alkoxy residue at the benzoic acid nucleus has 1 to 12
C atoms. These alkyl or alkoxy residues may also be
branched. Examples therefor are i-propyl, 2-methylpropvl,
t-butyl residues, 2-methylbutyl residues or the correspond-
ing alkoxy residues. The benzoic acid nucleli may also be
polysubstituted; as a matter of course, they may also be



5 saturated or unsaturated, optionally substituted, oxo-
carboxylic acids having 5 to 10 C at ons, phenyl - substituted or
phenoxy-substituted saturated C2- to C4-carboxylic acids.

al i phatic, aromatic or heterocyclic czﬁ to Cl2-am no aci ds, wherein an
amno group is substituted with an - optionally substituted - C2- to
C6- al kanoyl group or an - optionally substituted - benzoyl group.
Preferred enbodi nents are the subject-matter of the sub- clains. The
subst ance sabavituted aritthe viarienis of thestikyilably alkoxysresddabsan
acid-additio%.salt of a norphine alkaloid of the aforenentioned formula |
and a fur 7& %ﬂﬁﬁ%ﬁic acid. The term "substantially consisting of"
signifies that inpu- rities are contained only to an extent which is
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alkoxyalkyl residue in respect of the number of carbon at-
omg or the branching - in the case of benzoic acids substi-
tuted with alkoxyalkyl residues.

Also possible and preferred as alkoxy substituents in pre-
ferred alkoxyalkyl-substituted benzoic acids are C,- to C.-
alkoxy groups, especially methyloxy, ethyloxy or propyloxy
groups. These alkoxy groups are etherified with C - to C,-

hydroxyalkyl, especially with hydroxymethyl, hydroxyethyl

or hydroxypropyl groups.

The aminosubstituted benzoic acids may optionally also be
alkylated at the amino group - in particular with C,- to

C,~alkyl residues.

Preferred substituted benzoic acids are halogen, C - to C,-
alkyl, hydroxy-(C,- to C,)-alkyl, amino-substituted or hy-
droxy-substituted benzoic acids. The amino-substituted ben-
zoic acids may in turn be substituted at the amino group -
as explained above. In the case of aminobenzoic acid, the
amino group is, in preferred embodiments, either non-
substituted or monosubstituted or disubstituted with C, - to
C,~alkyl groups. Especially preferred alkyl-substituted
benzoic acids are monosubstituted or polysubstituted C, -

to-C,-alkyl-substituted benzoic acids, preferably C - to C,-
trialkyl-substituted benzoic acids, whereby the alkyl resi-
dues may also vary.
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Among the above-stipulated hydroxy-substituted benzoic ac-
ids, the p- or m-hydroxy-substituted benzoic acids are es-
pecially preferred.

Most preferred among the substituted benzoic acids for the
acid component of the acid-addition salts of morphine alka-
loids of the above-mentioned Formula I according to the
present invention are p-hydroxybenzoic acid, p-amincbenzoic
acid or trimethylbenzoic acid, especially 2,4,6-
trimethylbenzoic acid.

The substituted or non-substituted 5-ring or 6-ring hetero-
cyles used according to the invention as acid components
for morphine alkaloid acid addition salts are cyclic S5-ring
or 6-ring systems comprising at least one nitrogen or S
atom, such as, in particular, pyridine, piperidine, pyrimi-
dine or analogous pyrrole or thiophene ring systems. These
ring systems additionally carry a carboxyl group at one
ring atom. Naturally, the heterocyclic ring system may also
be saturated, as is already evident from the piperidine
ring system.

The 6-ring heterocycles are, preferably, substituted or
non-substituted pyridinecarboxylic acid, especially nico-
tinic acid. Among the preferred 5-ring systems having at
least one S-atom there is lipoic acid.

As mentioned above, the morphine alkaloid acid addition

salts may, with respect to the acid component, also consist

of C,- to C,,~sulfonic acids. Of these sulfonic acids,



C: -dicarboxylic acids with nonohydric Cl- to C4-alcohols, fromC2- to

G 6-sulfonic acids, fromsubstituted benzoic ac- ids selected fromthe
group of hal ogen, hydroxy, alkyl, hy- droxyal kyl, al koxyal kyl -substituted
and/ or ami no- substituted benzoic acidg, the latter optionally being al-

kyl ated at the N atom from substituted or non-substituted, saturated or
unsaturated 5-ring or 6-ring heterocycles hav- ing at | east one Natomor S
atom and having one of the al- ready nmentioned carboxyl group functions as
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resi dues, 2-methyl butyl residues or the correspond- ing al koxy résidues.

The benzoit®: &itlinprhoxyide Acidpaisd he shiova-aentionednadico- of cour se,
they may gl§Q be

In this context, substances especially preferred as acids
are suberic acid, azelaic acid or sebacic acid. Among the
aforementioned monoesters of dicarboxylic acids, mono-
methylsebacate is most preferred.

If, in accordance with the invention, a saturated or un-
saturated, e.g. olefinically unsaturated, and optionally
substituted, oxocarboxylic acid having 5 to 10 C atoms is
used as acid component of the morphine-alkaloid acid addi-
tion salt, preferably this is - optionally olefinically un-~
saturated - 2-, 4-, 5- or 9-oxocarboxylic acid. Among these
oxocarboxylic acids, 5-oxopyrrolidine-2-carboxylic acids
(pyroglutamic acid), levulinic acid or oxo-dec-2-ene acid

are the most advantageous.

If as an acid component for the morphine alkaloid acid ad-
dition salts according to the invention a phenyl-
substituted or phenoxy-substituted C,- to C,~carboxylic
acid is used, this is preferably a phenyl-substituted or
rPhenoxy-substituted acetic, propionic or butyric acid.

The aliphatic, aromatic or heterocyclic C,- to C,,~amino ac-
ids used according to the invention are preferably monoami-
nomonocarboxylic acids, wherein the amino group is sub-
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to b‘g—bmsoxymlhyilathalmgem remnino upr -hydresxypl ai ned above.

case of am nobenzoic acid, the

. The aromatic amino acids may be, for example, phenyl amino

acids, preferably phenylalanine and tyrosine; the heterocy-
clic amino acids are preferably proline, hydroxyproline and
tryptophan. Especially preferred are, however, aliphatic
C,- to C,-monoaminomonocarboxylic acids, wherein the amino
group is substituted, as indicated above; it is, however,
especilally preferred if the amino group is substituted with
the acetyl group or benzoyl group.

' The alkaloid component of. the morphine alkaloid acid addi-

tion salts according to the present invention are prefera-
bly the morphine alkaloids morphine, codeine, heroin,
ethylmorphine, levorphanol or hydromoxrphone.

Generally, of the above-mentioned acid addition salts ac-
coxding to the invention those are especially preferred
whose molecular mass (MW) is below 800, preferably below
600, and most advantageously between 400 and 600.

According to the invention there are also provided mixtures
of the above-mentioned substances, whereby either the same
morphine alkaloid is reacted with various acid components,
or the same acid component is combined with various mor-
phine alkaloids. Of course, such a composition may also
contain a combination of the two aforementioned variants.
In a preferred embodiment, the composition is a solution or
suspension of the acid addition salts according to the in-
vention in glycerol, ethylene glycol, oleic acid, dimeth-

part
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anino group is, in preferred enbodi ments, either non- substituted or
monosubstituted or disubstituted with Cl- to C4-alkyl groups. Especially
preferred al kyl -substituted benzoic acids are nonosubstituted or

pol ysubstituted Cl- to-C4-al kyl-substijyted benzoic acids, preferably Cl-
to C4,- trial kyl-substituted benzoic acids, whereby the al kyl resi- dues
may al so vary. 8 Exanpl es for
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ene sorbitane fatty acids, such as Tween 20, or polyoxyeth-
. ¥Ylene alcohols, such as, for example, polymerisation prod-
.ucts of up to 10 molecules ethylene oxide, each with one
molecule octanol, decanol or dodecanol, or mixtures of

these polimerization products.

The morphine alkaloid acid addition salts are prepared by
way of known process steps. Such a production method com-
prises the steps of providing a solution of the basic alka-
loid, reacting, in a further step, said solution with equi-~
-molar amounts of a solution of the organic acid or - if the
acid is liquid -~ reacting the solution directly with said

. acid, and isolating the addition salt thus obtained by
means of common process steps.

In accordance with the invention, the above-described sub-
stances or compositions are employed in preparations for
transdermal or transmucosal administration. They are used
above all for pain control or in withdrawal therapies of
drug addicts. Such preparations for transdermal or transmu-
cosal administration are, for example, lotions, ointments,
cremes, gels or sprays, transmucosal therapeutic systens,
transdermal therapeutic systems (TTS) or iontophoretic de-
vices. Such transdermal or transmucosal therapeutic systens
are in principle known to those skilled in the art. They
are described, for example, in "Therapeutische Systemen
[Klaus Heilmann, 4th ed., Ferdinand Enke Verlag, Stuttgart
(1984)].

If the preparation for transdermal administration is a TTS,

this comprises a - preferably active substance-impermeable



tri net hyl benzoi ¢ aci d. The substituted or non-substituted 5-ring or
6-ri'ng hetero- cyles used according to the invention as acid conponents for
mor phi ne al kaloid acid addition salts are cyclic 5-ring or 6-ring systens
conprising at |east one nitrogen or S apom such as, in particular, _
pyridine, piperidine, pyrim- dine or anal ogous pyrrole or thiophene ring
systens. These ring systens additionally carry a carboxyl group at one ring

atom Naturally..th hetero clicring.,s temrra also be sgturated, as is

al ready evi e%%ﬁbfrl‘ R plr%ra} (ﬁer?eeqm"l%ﬁg': i‘ﬁﬁ %&ﬁmﬁgygl es
(612224 ] nte i (€: 14) I

Zggécf);ﬂ% ANy gppn-or& gaelyprseﬁflerét §§r| n stenms having at

| east one éﬁ%@&%1%%ere 'S I|p c acl RS STt g e r phi ne

al kal oi d ®lyagrikatessailicanes wx mqw@mem t Paurkdiedmooepondiet , al so

consi St OfrdgsrddrCTMd G e, ﬁqneaﬁﬁ%e W P30k B asei-

9 C4- to C8-sulfonicC ac espe exanesu fonic acl
cizer as well as the morphine alkalozd acid addition salts

according to the invention in an amount of from 0.1 to 30%-
wt.

The backing layer may consist of flexible or non~flexible
material. Examples of materials used for its manufacture
are polymer films or metal foils, such as aluminium foil,
which are used on their own or coated with a polymer sub-
strate. Textile fabrics may also be used, provided that the
components of the reservoir can not penetrate the fabrics
due to their physical properties.

In a preferred administration form the backing layer is a

composite material of an aluminized layer.

The reservoir layer contains - as mentioned above - a poly-
mer matrix and the active substance, the polymer matrix en-
suring the coherence of the system. It comprises a base
polymer and optiocnally further common additives. The selec-
tion of the base polymer is dependent on the chemical and
physical properties of the salts according to the present
invention. Examples of polymers are rubber, rubber-like
synthetic homopolymers, copolymers or blockpolymers, poly-
acrylic acid esters and their copolymers, polyurethanes and
silicones. In principle, any polymers are suitable which
can also be used in the production of pressure-sensitive
adhesives and which are physiologically acceptable. Espe-
cially preferred are those based on blockpolymers of sty-
rene and 1,3-dienes, polyisobutylenes, silicones and ac-
rylate-based and/or methacrylate-based polymers.



are particularly preferred. The nonoesters of C3- to C..-dicarboxylic
acids with nonohy- dric Cl- to C4-al cohols, especially nmethanol, used in
the case of the norphine alkaloid acid addition salts according to the
present invention are preferably nonodsters of C5- to. Cl0-dicarboxylic
acids with the above-nentioned al co- hols. In this context, substances
especially preferred as acids are suberic acid, azelaic acid or sebacic

actd ATogakgAkOLRTERLEACYaRRORGSL LS Ln L SO0 NALL AR LA ERIONO:

met hyl sebacate s noDSt n ac ance nvention, a
sat ur at edpeiymar Baﬁéraﬁeaorélgg bbethﬁlcaftycnheatutb?ﬁdcaahbeoéironalIy
Subst'tut%ﬂ?eaxoeegbakxhbieaCh kﬂﬂyéngoaéenésat99§b1fly§fg aga@ci d
conponent of the norphi ne-a aC|d a ?y this is

di- tion salt ggreferab
- opt.onar¢9r5|énﬂnﬁé&ﬂFySunPhga%aiaséeallz acgeptable, SyoskapaeBoxyl i c

acid. Amoggithpie e¥eCehR8Xypurpose dfe RnOWAPKH' hothaR- SkERLEQXYAHI C aci ds

(pyroglutam c aC|d), | evulinic acid or oxo-dec-2-ene acid are the npst

advantageBH? artef as an acid component for the norphine al kal oid acid ad-

dition salts according to the invention a phenyl- substituted or
this_is

h - d A- f bl
oo oHBR! FREEEVSEE, faRer, beRnaer b ek e SalppRLYERsar Ap crar e RERES o Y

aci d.- permanent contact to the skin. It may also have a multi-

layered structure.

The selection of the plasticizer - which may simultaneously
serve as a solvent - is dependent on the active substance
in the polvmer.

. A removable protective layer, which is in contact with the
reservoir layer and is removed prior to application, may
also be made up of the same materials as are used for pro-
ducing the backing layer, with the prerequisite that these
materials have been rendered removable, such as, for exam-~
ple, by means of silicone treatment. Other removable layers
are, for example, polytetrafluorocethylene, treated paper,
cellophane, polyvinylchloride and the like.

A TTS will initially be present in an initial stage as a
laminate. If the laminate is divided into formats suitable
for therapy (patches) prior to application of the protec-
tive layer, the protective layer pieces to be applied sub-
sequently may have a projecting end, with the aid of which
said pieces can be removed more easily.

In the case of transmucosal administration of the salts ac-
cording to the present invention, it is preferred to use a
mucoadhesive additive for more rapid absorption through the
mucous membrane.



The aliphatic, aromatic or heterocyclic C2- to C 2-am no ac- ids used
according to the invention are preferably nonoam - nononocar boxylic acids,
wherein the am no group i s sub- 10
stituted with a CJerr]- to (Jerr]-al kandyl group, which nay be nono- or
pol'ysubstituted with hydroxy, Clerr]- to CJerr]-al koxy- or (err] - to
Cerr]- hydroxyal kyl, or wherein the am no group is sub- stituted with the

b I +
benzor! T esteheadll s0p e be BBl PO UL S b et Lo
hal ogen abnmn@thm lose'medanﬂlmt |dﬁmm®@dwsmchﬁatlda§, exarrpl e,

phenyl é%ﬂﬂri Ve ocy-
clic am n s are p%‘?ée era%) y pro ’%f]ljleﬁi h%oxypro%ﬁie&gn&ttryptﬁ
Especi al | yb:pcm# ckhexe@fe, however, aliphatic CJerr]-

 err] - nonoam nononocar boxyl i c acids wherein the anino group is
substituted, as indicated above; it is, however especrally preferred | f

the ami no TReUErIRsdemRa] (FYTCRMITAY the REeR3Ted By henosrnesia 1l oup.
The -al kal Ghfhe DRGPERE NhcOivd NEuldE Sl d e s deti it Griteh ksl ther compo-

nents of the pressure-sensitive reservoir layers, option-
ally in solution, and applying same onto the - optionally
active substance-impermeable - backing layer, whereupon the
solvent (s) is/are removed. Subsequently, the adhesive layver
is provided with a corresponding protective layer.

The invention will be illustrated in more detail by means
of the following Figures and Examples:

The Figures show:

Fig. 1: the 'H-NMR spectrum of the morphine base in CDCI,
at 400 MHz.

Fig. 2: the 'H-NMR spectrum of the morphine trimethylben-
zoate in CDCl, at 400 MHz.

Fig. 3: The table shows the association of the individual

proton signals in the "H-NMR spectrum of the mor-
phine base as well as of the morphine trimethyl-
benzoate, according to their chemical shift
(characterization as morphine salt).

By means of NMR spectroscopy it is possible to
monitor the protonation of the alkaloid function
in the morphine molecule. The salt formation has
an impact on the electron distribution in the pi-
peridine portion. A lower field shift of the pro-
ton resonance signals in the region of the base
function shows that the protons there are de-



tron salts according to the present invention are prefera- bly the norphine
al kal oi ds nor phi ne, codei ne, heroin, ethyl norphine, |evorphanol or

hydr onor phone. General ly, of the above-nentioned acid addition salts ac-
cording to the invention those are espegzially preferred whose nol ecul ar
mass (MN i s bel ow 800, preferably bel ow 600, and nost advantageously

bet ween 400 and 600. According to the invention there are al so provided

m xtures of the above- tioped supstapnces, wheteby er the
Torphi ne al kel oi o 1 SELBLAEECERFPRYB PR Lh o GEMIELaRD RS O Fane aci d
conponent is conbi nediwi ik daeibustharacpaicetniﬁathyﬂheniﬁlcom&S&, such a

conposition may al s T n t Loned
variants. In a pref gF(r&ggheiﬁE%g? gghgéhiégctﬂéoé? ?o%@egég&gﬁﬁ#o%@or
suspensi on of the athd haaicinntsages,acndrd¢ngthe ovker rhan@dntton in

gl ycerol , ethylene Qhécﬁhfaﬁéﬁb BE'Q% ?ﬁ@@tn lbenzoic adidSPSQibi de

and/ or dlnethylsquOX|de ere n or suspension may al so
contain further conﬁBﬁents such as penetration enhancers.

Fig. 4: The Table shows the results of measurements of
the penetration behaviour of wvarious morphine
salts according to the present invention, and of
comparison substances. The preparations are self-
prepared; identification was performed by means
of IR-ATR and H-NMR spectrums.

Fig. 5: This diagram shows the permeation behaviour of
morphine monomethyl sebacate in comparison to
morphine base, in each case from one TTS, as de-
scribed in Utilization Example 1.

The penetration rate of the salt lies above that
of the base by a factor of ca. 1.8.

The incorporated amount of salt corresponds to
10%-wt morphine base, thus being equimolar to the
reference TTS of the morphine base.

PRODUCTION EXAMPLE 1:

1 g (3.5 mMol) water-free morphine base were dissolwved,
while heating, in 100 ml methanol. Once the base had been
completely dissolved in methanol, a solution of 756 mg (3.5
mMol) monomethylsebacic acid in 20 ml methanol was added.
The combined solutions were narrowed down in the rotary
evaporizer. After ca. 48 h at 5 °C the morphine monomethyl
sebacate had crystallized. Solvent residues were removed
using a vacuum pump. The crystals had a melting point of
146 ©°cC.



Especially preferred penetrati on enhancers are pol yoxet hyl - ene sorbitane
fatty acids, such as Tween 20, or polyoxyeth- ylene al cohols, such as, for
exanpl e, polynerisation prod- ucts of up to 10 nol ecul es et hyl ene oxi de,
each with one nol ecul e octanol, decanojgor dodecanol, or m xtures of these
polimerization products. The nor phi ne al kaloid acid addition salts are
prepared by way of known process steps. Such a production nethod com

prises the steps of providing a solution of the basic alka- |oid, reacting,
in a furtEE$E§£3E¥E%J¥QQEEEG§Eon with equi- nolar amounts of a solution of
Ej he or lganip_tfroﬁaiidi_iévn -E_:iafmﬁl@é‘ 1§1€via;§ ix{éplehctﬁaad dem“ce@t_ : titlhg.ltt &aﬁ&ehuL b@n i b
irectly with sai i d, and.isolatjing the,addition salt us obt ai ned by
Teans of ChmmesmsRG st St 3 adiuRblag BRoERE PRVBR: on. the
above- des hyidrescyhenzcitcameesi orascamedsi ti ons are enpl oyed in preparations
for transdermal or transmucosal adm nistration. They are used above all for

pain control or in withdrawal therapies of drug addicts. Such preparations
for trans@RODICTIO ; Sasal admi nistration are, for exanple, |otions,

oi ntnment s , < o r , 05akL-1t her.a LG 2 SYS ,
t ransder rrg’lz%{ Eer apoer%ﬁ c g}sfetsg'rrs% %%?%nt%’%p?ﬁ‘o%gﬁ %ﬁg%b%\;h%%&eg;ﬁ uch
t r ansder méinsdread a?fsmmt'miéei@}'ﬁ @cifs eare@imolarp ameuns ©fknown to

those ski ldx@bhrdl e vld usHeey are described, for exanple, in
"Therapeuti sche Systene” [Klaus Heil mann, 4th ed., Ferdi nand Enke Verl ag,

Stuttgart (1984)]. If the preparation for transdermal adm nistration is a
TTS, PRODUCTION EXAMPLE 4:

Production Example 1 was repeated, except that instead of
monomethylsebacic acid an equimolar amount of hexanesul-

fonic acid was used.

PRODUCTION EXAMPLE 5:
.Production Example 1 was repeated, except that instead of
‘monomethylsebacic acid an equimolar amount of nicotinic

acid was used.

PRODUCTION EXAMPLE 6:
Production Example 1 was repeated, except that instead of
monomethylsebacic acid an equimolar amount of p-~amino-

benzoic aclid was used.

PRODUCTION EXAMPLE 7:
Production Example 1 was repeated, except that instead of
monomethylsebacic acid an equimolar amount of 2,4,6-

trimethylbenzoic acid was used.

PRODUCTION EXAMPLE 8:
Production Example 1 was repeated, except that instead of
nmonomethylsebacic acid an equimolar amount of lipoic acid

was used.



this conprises a - preferably active substance-i nperneabl e

12 - - backing layer and a reservoir layer. The reservoir |ayer preferably
contains 40 - 80%w polyner material. This polynmer material is preferably
sel ected fromthe group of pol yacryl at gg, silicones or polystyrenes.
Furthernore, the reservoir |layer preferably contains 0.1 - 30% w plasti-
cizer as well as the norphine alkaloid acid addition salts according to the
i nvention in an ampunt of fromO0.1 to 30% w. The backi ng | ayer may
consi st ofE xi bl e material. Exanples of materials used
for its m&dirdttﬁrcﬁm a:eume/rmerwafs IS it JBE! Fxdedit! ThatUGhstead WE Ni um
foil, which are t.heir . or cated with a pol sub- strate.
Textile faRAME (hﬁf Th 5H 3 FMmAMRE 85ﬁﬁ6ﬁ§ﬂﬂ§1§F1Fhe
reservoi r waan usdd penetrate the fabrlcs due to their physical properties.
In a preferred adm nistration formthe backing |layer is a conposite

material of an alum nized | ayer. The reservoir |ayer contains - as
ment i oned TI PLE 10:

Production Example 1 was repeated, except that instead of
the monomethylsebacic acid an equimolar amount of hippuric
acid was used.

COMPARISON EXAMPLE 1:

Production Example 1 was repeated, with the exception that
instead of the salt of monomethylsebacic acid and morphine,
only an equivalent amount of morphine base was used.

COMPARISON EXAMPLE 2:

Production Example 1 was repeated, except that instead of
- monomethylsebacic acid an equimolar amount of propionic

acid was used.

COMPARISON EXAMPLE 3:

Production Example 1 was repeated, with the exception that
instead of monomethylsebacic acid an equimolar amount of

formic acid was used.

UTILIZATION EXAMPLE 1:

1.654 g morphine monomethylsebacate (corresponding to 10%-
wt morphine base) were incorporated in 2.346 g oleic acid.
Subsequently, this was stirred until complete dissolution
of the solid substance (ca. 15 minutes, visual control).
The solution was then, again under stirring, stirred in
portions into 12.3 g of a self-crosslinking acrylate poly-
mer of 2-ethylhexyl acrylate, vinyl acetate and acrylic
acid (48,8%-wt., in a solvent mixture ethyl acetate : hep-



mer matri x and the active substance, the polyner matrix en- suring the
coherence of the system It conprises a base polyner and optionally further
comon additives. The selec- tion of the base polyner is dependent on the
chem cal and physical properties of thegsalts according to the present

I nvention. Exanples of polyners are rubber, rubber-1like synthetic
honnpolyners copolyners or bl ockpol yners, poly- acrylic acid esters and

their cop ners, nes and .si .. |3, pri an ol yners
are sui ta(t)ﬁ%‘?/\m c% ? RERPY r"iJS{ q%rsddéé[ i‘o f %)E?‘é‘fsﬁ'grégosensi tive
adhesi ves teh vétiiotread eEq:d'lm.olmmalzﬂd,y adr oryuina Hempelrsypaireci AlHley preferred

g(r)ﬁy;[ ggzﬁté{lﬁa}ﬁes CQ+ %ﬁ%gﬁfo@eﬁ#ﬁd %g'}gg%%h#&'/ o(ye%gl%h%acr yl & e- based

pol ymers. 48 8%-wt. active substance-contalnlnme adhesive selattiemmon

addi tives Fgﬂ)e&%& W['i'%im %@)r | ir
function, “ﬁley canﬁgéHj | - cfﬁ]f or exanple J':*ﬁ'eé'}éic ylsﬂ'lqg:gg%t%sé,ae
st abi | | zemeolwekhykens £idm Aftexy Femamed (ﬂﬂ)dﬁl’fﬂalﬁﬂl g’é’b @kt ances

sui tabl e fgdy t4y SniBHEOP S ko wy t«ttfthmms@weethmwﬁ ¥y~ The
reservoir |layer has such sel adhesi veness as to ens,ureé% r manent contact

to the ski9red Wity 3y MrfhickaRalvestafk fHdny Uing fppropriate

. cutting tools, the intended application surfaces were
punched out and the margins removed through separation by

lattice.

UTILIZATION EXAMPLE 2
30 mg of morphine-p-hydroxybenzoate were suspended in 1.47
g olive oil. The 2%-wt trituration thus obtained was ap-
..plied, using an application device, to excised nude guinea
pig skin which, in turn, had been clamped into a FRANZ’
diffusion cell tempered at 37 °C. As acceptor solution,
0.9% sodium chloride solution was used, which, under con-
tinued stirring, was likewise maintained at 37 °C and com-
pletely replaced by a new acceptor solution. The results of
the amounts penetrated from the donor portion, determined
through HPLC, are set out in Fig. 4.

UTILIZATION EXAMPLES 3 to 14:

Utilization Example 2 was repeated with the modification
that instead of morphine-p-hydroxybenzoate, in the tritura-
tion the morphine salts of the Production Examples 3 to 10,
or the substances of the Comparison Examples 1 to 3 were
used. The results are likewise set out in Fig. 4.



The selection of the plasticizer - which may sinmultaneously serve as a
solvent - is dependent on the active substance in the pol yner. A
renmovabl e protective |ayer, which is in contact with the reservoir 4ayer
and is renmoved prior to application, mag al so be nade up of the S%rieepmced

materials as are used for pro- ducing the backing | ayerlhis ¥
prerequi site that these materials have been rendered re uﬂi\mE
for exam ple, by nmeans of silicone treatnent. Qther re re,

for exanple, polytetrafluoroethylene, treated paper, cell ophane,

pol yvi nyl chl oride and the I|ike. A TEBIMS|I| initially be present in an
initial stage as a lamnate. If the lamnate is divided into formats
suitable for therapy (patches) prior to application of the protec- tive

layer, thelprotikctubetangercopaiaiing spbsantial buef ddauaaid addi-have a
br o] ecting £0¢l st Mot Ne ML RInd U AL A4 MALHBP SRR RIYCLATY ©

easily. n the ca t ransnucos mnistration of the salts ac-

cording t gnerehinestiraleidhaving jthe Eoklawine Feaguls T nucoadhesi ve

additive for nore rapid absorption through the nucous nenbrane.

R3 (I)

where R is selected from the group consisting of H, C- to
C,~alkyl residues, preferably methyl, ethyl-, propyl,

i-propyl, C{O)CH,; R’ is selected from the group consisting
of the monad residues H, OH, OC(O)CH,, whereby in this case

the fourth valence of the (6)-C atom is occupied by H, or

the dyad residues =0, =CH,; R’ is selected from the group

consisting of ~-CH;, cyclopropyl, cyclcbutyl and allyl; and

where

- the bond at C7/C8 may be saturated, or a nitroxyl group

may be present at N,
characterized in that the organic acid is selected from

- monoesters of C,- to C ~dicarboxylic acids with mono-

hydric C;- to C,~alcohols, especially methanol,

- C,- to C,~sulfonic acids,

LN O THS SHEET HAS GEEN
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14 Such additives are, for exanple, polyacrylic acid car-

boxynet hyl cel | ul ose and ot her derivated pol ysacchar i ThisSheetH ceQlcetyl
starch or hydroxyethyl starch or conmbina- tions there |t \sd_ermal
system may be prepared by honobgeneousl| ygm xi ng the ac

together with the other conpo- nents of the pressure-sensitive reservoir

| ayers, option- ally in solution, and applying sane onto the - optionally
active substance-jnperneabl e - backing_ | ayer, whe eypon t.he sol vent(s)

i s/are renpved. sshggéau'éﬂ@19?%%%%&%@?%%?953 %? VIRR ST

Gotar by man e R e £ Tho Pl o 60 Show

Fro 1 the [ onpiiEramLBpner piebtOuhed Brareid Retde, odall b Se SO

400 MHz. Fig. 2the ahénpsubbtitivEedpketzoiroicide, mohpth may ropteteryt ben-

zoate in CDCl1l3 at .40 L0, 23. shows the association of the
2113 B B he afanope PHS HCIGn mo

I ndi vi dual erf] H NWR spectrum of the nor-
phi ne base as well as of the norphine trinmethyl- benzoat e,

according to thshﬁsﬁhﬂ.@{{ksa' o§h£££-substituted 5-ring or 6-ring het-
erocycles comprising at least one N or S atom and hav-

ing a carboxyl group function, especially a carboxy,
carboxymethyl, carboxyethyl or the - optionally
branched - carboxypropyl or carboxybutyl groups as
substituents,

- saturated or unsaturated, optionally substituted, oxo-
carboxylic acids having 5 to 10 C atoms,

- phenyl-substituted or phenoxy-substituted saturated

C,- to C,~carboxylic acids,

- aliphatic, aromatic or heterocylic C,- to C,,-amino ac-
ids, wherein one amino group is substituted with an -
optionally substituted - C,- to C,~alkanoyl group or

an - optionally substituted - benzoyl group.

2. Substance according to Claim 1, wherein the oxganic

acid is selected from aliphatic monoaminomonocarboxylic ac-
ids, wherein the amino group is substituted with a C,- to
C,~alkanoyl group, which may be mono- or polysubstituted
with hydroxy, C,- to C,~alkoxy- or C,- to C,-hydroxyalkyl,
or wherein the amino group is substituted with the benzoyl
residue, which may be mono- or polysubstituted with C,- to
c,~alkyl, C,- to C,~alkoxy, C,- to C,-hydroxyalkyl, halogen,

amino or hydroxy.
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(characterization as norphine salt). By .means_of N
spectroscopy it is possible to moni t or t he™ o eplacfedthe
al kal oid function i n the norphi ne nol ecul e ]‘““mat i on

has an inpact on the electronjdistribution

peridine portion. A lower field shift of the pro- ton resonance
signals in the region of the base function shows that the protons
there are de- . shi el ded

through satt fotHRAtaRre GrIIdine tufdain 2, where(:m &Ehe; Rgani@ ¢ he

aci dic ”'a[’@iciWié’%@Pé&té’&'f’rom aliphati¥ @ QntBecndepthdy the free
el ectron pair at he basic nitroden, anfl, on the other hand, to

t he i nfl udtrroeArhowyiie m#@s.bemeﬂ@nacﬂma ramino group is swhsti- Fig. 4:
The Tabl e glong Jiven reme!l 4 Se 1 EARY 9659@1?9 Yenzoyl groug.he penetration

behavi our of various norphi ne salts according to the present
I nvention, and of ~ conparison substances. The preparations are
sel f- 4. subspRaies addydindg o icm MR PeiHed iR the Brddnic

of | R ATR gy 15 NI 508c1 4 B,

- hydroxy-(C,- to C,)-alkyl, C,- to C,-alkoxy-(C,- to c)-
alkyl-substituted or p- or m-hydroxy-substituted ben-
zoic acids,

- monoesters of C,- to C  ~dicarboxylic acids, especially
suberic acid, azelaic acid and sebacic acid,

- C,~ to C,-sulfonic acids, especially hexanesulfonic

acid.

5. Substance according to Claim 1, characterized in that
the acid is selected from C - to C,-alkyl-substituted ben-
zoic acids, preferably C,- to C,~trialkyl-substituted ben-

zolc acids.

6. Substance according to Claim 1, characterized in that
the organic acid is hexanesulfonic acid, aminobenzoic acid

or trimethylbenzoic acid.

7. Substance according to Claim 1, characterized in that
the 5-ring or 6-ring heterocycle is a pyridine-carboxylic
acid, preferably nicotinic acid or lipoic acid.

8. Substance according to Claim 1, characterized in that
the oxocarboxylic acid is a 2-, 4-, 5- or 9-oxocarboxylic
acid which is optionally unsaturated.

] R
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Fig. 5: This diagram shows the perneation behaviour ng‘ﬁleetmsmelmmgghi ne

nmononet hyl sebacate in conparison to nor phi n case
fromone TTS, as de- scribed in Utilization ﬂﬁﬂ“l]\[lme'ﬂ[

The penetration rate of the salt |ies ghove that A e by a
factor of ca. 1.8. The incorporated anmount of salt corresponds to
10% wt nor phi ne base, thus being equinolar to the reference TTS
of the norphine_base. PRODUCTI ON EXAMPLE 1: 1 g (3.5 nMl) water-free

nor phi ne bgse werksERrESE| 3eording ctacttaty, 8 rchaxreteninedinin tiaee t he
base had bega SﬁﬁﬁhﬂbékylﬂbsﬁéideﬂslQ-Hﬂéﬁfﬁﬁbli&iﬁé’lzﬂé&fb&fwﬂs@ ng (3.5
mvbl ) nmononet Qyl sebagi,c acid in 20 pl nethanol was added. The conbi ned

sol uti ons RELEr naPTBEE BGHA PR PHedPBTaTSRe\APbdi zer. After ca. 48 h at 5
[err] C the norphi ne nononet hyl sebacate had crystallized. Solvent residues
were, T emoved, uskiifsatES MOLBHIRag '0S C1AREY S Mghdel T iqd LR ihal’h. 14
Product i onthaaopgenicwaecidepsasedtyrglepint bmthimpiehe didhe
nononet hyl sebaci ¢ aci d an equi nol ar anount of p-

11. Substance according to any one of the preceding
Claims, characterized in that the morphine alkaloid is mor-
phine, codeine, heroin, ethylmorphine, levorphanol or hy-
dromorphone.

12. A composition containing at least one substance ac-
cording to Claims 1 to 11.

13. Composition according to Claim 12, characterized in
that the composition comprises a solution or suspension of
the substance in glycerin, ethylene glykol, dimethyl iso-
sorbide, oleic acid and/or dimethyl sulfoxide.

14. Method for the production of the substance according
to any one of Claims 1 to 11, comprising the steps of pro-
viding a solution of the morphine alkalocid, reacting, in a
further step, said solution with equimolar amounts of a so-
lution of the organic acid and isolating the resultant ad-
dition salt.

15. Preparation for transdermal or transmucosal admini-
stration, comprising the substance according to any one of
the Claims 1 to 11 or the composition according to Claim 12
or 13.

16. Preparation according to Claim 15 for pain control or
for use in the withdrawal therapy of drug addicts.

* C L M S *

THIS SHEET HAS BEEN
REPLACED




hydr oxybenzoi ¢ acid was used. =~ PRODUCTI ON EXAMPLE 3:

Production Exanple 1
was repeated, with the exception that instead of nono iReplaged 4 an
equi nol ar anmount of oxoproline was used. PRODUCTI ON I duction
Exanpl e 1 was repeated, except that ingBead of nononet d an

equi nol ar anmount of hexanesul - fonic acid was used. PRODUCTI ON EXAMPLE 5:
Production Exanple 1 was repeated, except that instead of nononethyl sebacic

acid an equ ol ar ampunt of nicofjnic acid was used. PRCDUCf‘II ON EXAMPLE
6: ProductToh ?R)?’ég'il%sa?% %F%%ﬁmt 9% f e Jeyeby said
mononet hy| peéparat hen disna ebot b Arohimerit Of cxpeme el o Z&pkapCigh Was
used. P . Production Exanmple 1 was repeated, except

t hat insteag o%iﬁn%%loneg h%ﬁ%%%’cia(‘: axéalr(z]snghc%sqa[.?%%ﬁa%%% ﬁﬁse'f’ﬁ,%‘:

tri met hyl bertoarsdermalachesapeut ieRAAXER AT ESNVRIGNS: 1 Syl e thawk-Exanpl e
1 was repegiet aff S ini SRl opEEs 52 1P is active substance-imperm-

eable, and a reservoir layer. :
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nononet hyl sebaci ¢ acid an equi nol ar anount of |ipoic acid was used.

17 - PRODUCTI ON EXAMPLE 9: Production Exanple 1 was repeated, except that
i nstead of nononet hyl sebaci c acid an equi nol ar anobunt of acetyl glycin was
used. PRODUCTI ON EXAVPLE 10: Productipgn Exanple 1 was repeated, except
that instead of the nononethyl sebacic acid an equi nol ar anount of hippuric

acid was used. COVPARI SON EXAMPLE 1: Production Exanple 1 was repeated,
with the exception that instead of the salt of nononethyl sebacic acid and
nor phi ne, only an equival ent anmount _of nnzgpine base was used. COMPARI SON
EXAMPLE 2: ABSTRA

A substance consisting of an acid addition salt of a mor-

phine alkaloid and an organic acid is provided.

The organic acid is selected from:

- monocesters of C,- to C, ,~dicarboxylic acids with mono-
hydric C,- to C,~alcchols,

- C,- to C,-sulfonic acids,

- substituted benzoic acids, selected from the group of
halogen, hydroxy, alkyl, hydroxyalkyl, alkoxyalkyl
and/or alkoxy-substituted benzoic acid, as well as of
the aminosubstituted benzoic acids, which may option-
ally be alkylated at the N atom,

- substituted or non-substituted 5-ring or 6-ring
heterocycles comprising at least one N or S atom and
having a carboxyl group function,

- saturated or unsaturated, optionally substituted, oxo-
carboxylic acids having 5 to 10 C atoms,

- phenyl-substituted or phenoxy-substituted saturated

C,- to C,~carboxylic acids.

- aliphatic, aromatic or heterocylic C,- to C ~amino ac-
ids, wherein one amino group is substituted with an -~
optionally substituted - C,- to C,~alkanoyl group or
an - optionally substituted - benzoyl group.



Production Exanple 1 was repeated, except that instead of nononethyl sebacic
aci-d an equi nol ar anmount of propionic acid was used. COVPARI SON EXAMPLE
3:- Production Exanple 1 was repeated, with the exception that instead of
nonomnet hyl sebaci c acid an equi nol ar anpunt of form c acid was used.

UTI LI ZATI ON EXAMPLE 1: 1.654 ¢ nDrphirk!ﬁnanonethylsebacate (correspondi ng
to 10% w norphi ne base) were incorporated in 2.346 g oleic acid.
Subsequently, this was stirred until conplete dissolution of the solid
substance (ca. 15 minutes, visual control). The solution was then, again
under stirring, stirred in portions into 12.3 g of a self-crosslinking
acrylate poly- nmer of 2-ethylhexyl acrylate, vinyl acetatgeland acrylic acid
(48,8%w., in a solvent mxture ethyl acetates : hep- a
18 tane : ethanol : 2-propanol 39 : 13 : 22};.2§ﬁan £sfwas then
stirred for ca. 2 hours, at roon1tenperature.EIng\_gxap afd« on | oss was
conpensated with ethyl agetate. 10 g )5?
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48.8% wt. active subst ance- cont ai ni ng adhesi ve solution were yielded and

coated onto an alum nized and siliconized polyethylene film After
for 30 mnutes at up to 50 [err]C,

of- t he solvents by drying

r enoval

t he adhesi ve

filmwas cov- ered with a 15-[err] mtBiZk pol yest cfd4 | m|{Usi ng
appropriate cutting tools, the intended applicatidn\ggrf«ées.mﬁme punched
out and the margi ns renoved t hrough separation by | at ica';“*r FLI ZATI ON
EXAMPLE 2: 3%LJ3 of nor phi ne- p- hydr oxybenzoate were suspgnded in 1.47 ¢
olive oil. The_Z%wt_ trituration thus obtained was ap- plij€d, 1.ng an
app|icati0n dev+ e~ o—axoisod nude o nea niQ mmi i 0, had
been clanped into a FRANZ' diffusion cell tenpered ¢ 3
acceptor solution, 0.9% sodium chloride solution whi'ch, “under
con- tinued stirring, was |ikew se naint&Lned at 3 f rrlLfangoeom pletely
repl aced by a new acceptor sol ution. The\f§sults of the &mpu netr at ed
fromthe donor portion, determ ned through HPLC ar (t TregodTz g. 4.
UTI LI ZATI ON EXAMPLES 3 to 14: Wilization Exanple 2 was repeated with the
nodi fication that instead of norphine-p-hy B%Ybenzoat e, . Nt hpesgz i tura-
tion the norphine salts of the Production Ex 3t 'de§§§ﬁ§
subst ances of the Conparison Exanples 1 to 3 were usesd, b Fosed'd s are
| i kewi se set out in Fig. 4. '
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NEW CLAI M5 1. Transdermal or transnucosal conposition for adm nis-

tering norphine al kal oids of the follow ng Formula I: [err] where
Rlerr] is selected fromthe group consisting of H Cl- to C6-alkyl
residues, preferably methyl, ethyl-g/gropyl, i-propyl, C{OCHB; R2is

sel ected fromthe @hempalctitsl tikipfogon signalk rethed hiosgestesi dues H, OH, OC( O) CH3,

e oY nd f o o2k Bl B SpRhe 10 kafhalld S OcouP! ed bY H

consi sting of -CH3, cyclopropyl, cycl OW,

| Proton at the carbon No.: Morphine base  |Morphinetrimethylbenzoate .
15 (equatorial), 1,85 1,88
15 (axial) 2,06 233
10 (cis position to proton 2,24 2,61
atC o),

16 (axial) 241 2,70
methyl group protons 2,43 : 2,71
atC17 '

16 (equatorial) 2,59 3,11
14 2,66 3,05
10 (trans position to proton 3,02 3,02
atC o)

9 3,35 3,81
6 . 418 4,18
5 4,88 4,77
8 5,28 5,17
7 5,67 5,63
1 6,50 6,43
2 6,62 6,55
Protons of the methy! group 2,22
in 4-position. of the 2,4,6-tri-

methylbenzoic acid

Protons of the methyl groups 2,28
in 2,6-position of the 2,4,6-tri-

methylbenzoic acid

Protons in 3,5-position at the - 6,77
aromatic ring of the 2,4,6-

trimethylbenzoic acid

Signal at 7,25 ppm - solvent signal of the CDCL3

Signals of protons in the neighborhood of the amine function are subjected
to the strongest lower field shift, due to protonation of the nitrogen, e.g.:

Proton at C 15 (axial) +0,27 ppm
Proton at C 10(cis position to proton at C 9): : + 0,37 ppm
Proton at C 16 (axial): + 0,28 ppm
Protons at the methy! group with C 17: + 0,28 ppm
Proton at C 16 (equatorial): + 0,52 ppm
_ProtonatC 9: + 0,46 ppm

Figur 3



the bond at C7/C8 may be saturated, or a nitroxyl group may be present

at N17, characterized in that it contains the norphine alkaloid as an

aci d addition salt of an organic acid which is selected from -

nonoesters of C3- to (Jerr]-dicarboxyl/sc acids with nono- hydri c
Cerr]- to C4-alcohols, especially nmethanol, - C2- to (Jerr]-sulfonic
aci ds, - substituted benzoic acids, selected fromthe group of

hal ogen, hydroxy, al lggmpaiisd slaX érrieston oabmﬁmbfg%esans

2 and/ or al koxy-substituted benzoi c acl as well as of t he
am nosubstituted benzoic acids, which may opti on- aI ly be al kyl ated at
the N atom Type of skin: nude guinea pig (back); # 20/05-0455/00-95

Acceptor: 0.9% NaCl solution + 0.1% NaN3

Release temperature;: 37 °C

Release vehicle: olive oil

Load donor: 2 Ma%; relative to Mph salt !

Load Mph salt/em? skin: 787.4 ug

Unit of values: pg/em? (mean values of n=3)

* Flux: sum 48 h (accumulated) —~ sum 24 h (accumu!ated) /24
Unit of values fiux: pglem2xh

differential permeation values

7.5h} 24h | 30h | 48h }& toté’l'if.i;,’g‘m_f__lgx* B
Example 1 monomethyl sebacate | 3:31 | 12,3 | 7.47 | 24,6 | 47,7 | 1,34 ]
Example 2 p-hydroxybenzoate 24,2 1 172 82 196 | 474 | 11.6 |
Example 3 oxo-prolinate 9,82 [ 71,2 | 47,4 § 172 | 301 [_ 8,16 |
Example 4 hexane sulfonate 2,7 | 187 | 14,4 | 636 99.4 | 3,25 |
Example 5 nicotinate 2221999 | 554 | 167 | 345 | 9,29 |
Example & p-aminobenzoat.e 856 | 236|105 | 456 8383 | 2,34 -]
Example 7 trimethylbenzoate 37 1363) 24 | 102 f 166 | 525 |
Example 8 fiponate 1,23 | 12,0 | 8,52 19,.9 41,6 | 1,18 |
Example 9 acetyl glycinate 38,1 | 180,0 62,4 110 | 390 | 7,17 |
Example 10 hippurate 22,9 | 83,4 | 41,3 | 1t03-| 256 | 6,25 |
Comparison Expl. 1 [base] 354 1 32 | 248, 83 17,5 ] 045 |
Comparison Expl.2  propionate 1,55 | 4,74 | 2,66 | 8,54 175 | 0,47 |
Comparison Expl. 3 formiate 0,342 | 6,46 | 254 | 86 [ 17,9 | 046 |

Figur 4



Ed

substituted or non-substituted 5-ring or 6-ring het- erocycl es

conprising at least one N or S atom and hav- ing a carboxyl group
function, especially a carboxy, - carboxynet hyl, carboxyethyl or the -
optionally branched - carboxypropyls or carboxybutyl groups as
substituents, saturated or unsaturated, optionally substituted, oxo-
carboxylic acids having 5 to 10 C at ons, phenyl - substituted or
phenoxy-substituted saturated Clerr]- to C4-carboxylic acids,
aliphatic, aromatic or heterocylic Clerr] to CJerr]-am no ac- i ds,
wherein one am no group is substituted with an - optionglly
substituted - CJerr]- to (Jerr]-al kanoyl group or an - pptionally
substituted - benzoyl group. 2. Conposition according tojdaiml,
characterized in that the organic acid is selected from aliphathc
“nonoam no- nonocar boxylic acids, wherein the amino group is Fulggti- tuted
wth a C2- to (Jerr]-al lganoyl group, whigeh may be nono- or ppl ysubstituted
w th hydroxy, Cferr]- tox_ferr]-al koxy- "Qr Cferr] - to .
Cl err]-hydroxyal kyl, or rein the am no\group is substituted with the
benzoyl residugy Onhich may- Re nono- or polysubsti- tuted witp (Jerr]- to
Cerr]-alkyl, G@r]- to (JeN]-alkoxy, Cl\ to C4- hydroxyal Kyl, hal ogen,
am no - or 'hydrowg,\ .
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3. Conposition according to Caim2, characterized in that the organic
acid is selected fromaliphatic C2- to (Jerr]-

3 nonoam nononocar boxyl i ¢ acids, wherein the am no group is substituted
with the acetyl group or the benzoyl group. 4. Conmposition according to
Claim 1, characterized in that the organic acid is selected from

hydroxy-(Clerr]- to (Jerr]) -alkyl, Cerr]- to (Jerr]-al koxy-(C[err]-

Cerr])- al kyl -substituted or p- or m hydroxy-substituted ben-

zoi ¢ aci ds, nonoest ers of C[erﬁhﬁwt r]-dicarboxylic acids,
especially suberic acid, azelai'C acid and sebacic acid, 4- to
Cerr]-sulfonic acids, especially hexanesul fonic aci d.

Conposi t i 09, aCCOoRHARSAbOmEY b frafbitaskEl ésﬂgbgiwaﬁ Ebgséﬁhﬂn

selected from |.- subst tuted benzoic acl pre#erably

Cerr]- to® ?f%ggerr¥P9FE?Iaébﬁé?gﬁﬁtﬁﬁ bea;fpdlawing Formula I:

s (1)

where R is selected from the group consisting of H, C,~- to
C,-alkyl residues, preferably methyl, ethyl-, propyl,

i-propyl, C(O)CH,; R’ is selected from the group consisting
of the monad residues H, OH, OC (O)CH,, whereby in this case

the fourth valence of the (6)-C atom is occupied by H, or

the dyad residues =0, =CH,; R’ is selected from the group

consisting of -CH,, cyclopropyl, cyclobutyl and allyl; and

where

- the bond at C7/C8 may be saturated, or a nitroxyl group

may be present at N,

characterized in that it contains the morphine alkaloid as
an acid addition salt of an organic acid which is selected
from

- monoesters of C,- to C -dicarboxylic acids with mono-

hydric C- to C,~alcohols, especially methanol,

- C,- to C,-sulfonic acids,

- substituted benzoic acids, selected from the group of
halogen, hydroxy, alkyl, hydroxyalkyl, alkoxyalkyl

[N D A |



6. Conmposition according to Caim1l, characterized in that the organic
acid is hexanesul fonic acid, am nobenzoic acid or trinethyl benzoic acid.

7. Conposition according to Caiml, characterized in that the 5-ring or
6-ring heterocycle is a pyridine- carboxylic acid, preferably nicotinic
acid or |ipoic acid. 8. ConpositionZzaccording to Caim1, characterized
In that the oxocarboxylic acid is a 2-, 4-, 5- or 9- oxocarboxylic acid
which is optionally unsaturat ed. : Conposition according to CaimS8,

characteri zed 'dgh{i P8t 4o dﬁ@l? é&d?&éx‘i‘zbfc%@i‘&é’)’réé"%ﬁf ad of

carboxylic aci evulic ac oxodec- 2- ene
4 10. Conpositheraminesebsilteted benaole reids orvhich may haptior- or gani c

acid is acetyl Gyty bOralkPPaked £€ithe N atom,

- substituted or non-substituted 5-ring or 6-ring het-
erocycles comprising at least one N or S§ atom and hav-
ing a carboxyl group function, especially a carboxy,
carboxymethyl, carboxyethyl or the - optionally
branched - carboxypropyl or carboxybutyl groups as
substituents,

- saturated or unsaturated, optionally substituted, oxo-
carboxylic acids having 5 to 10 C atoms,

- phenyl-substituted or phenoxy-substituted saturated

C,- to C,~carboxylic acids,

- aliphatic, aromatic or heterocylic C,- to C,,-amino ac-
ids, wherein one amino group is substituted with an -
optionally substituted - C,- to C,-alkanoyl group or
an - optionally substituted - benzoyl group.

2. Composition according to Claim 1, characterized in
that the organic acid is selected from aliphatic monoamino-
monocarboxylic acids, wherein the amino group is substi-

tuted with a C,- to C,-alkanoyl group, which may be mono-
or polysubstituted with hydroxy, C,- to C,-alkoxy- or C,- to
C,-hydroxyalkyl, or wherein the amino group is substituted
with the benzoyl residue, which may be mono- or polysubsti-
tuted with C - to C,~alkyl, C,- to C ,-alkoxy, C,- to C, -
hydroxyalkyl, halogen, amino or hydroxy.

3. Composition according to Claim 2, characterized in

that the organic acid is selected from aliphatic C,~ to C,-

T TUTLLLAD L ———



11. Conposition according to any one of the preceding Caims, characterized
in that the norphine alkaloid is nor- phine, codeine, heroin, .

et hyl nor phi ne, | evorphanol or hy- dronorphone. 12. Conposition according

to Jdaim1l, characterized in that it conprises a solution or suspension of

the acid ad- dition salt in glycerin, ethylene glykol, dinmethyl isosor-

bi de, oleic acid and/or dinethyl sulfoxide. 13. Acid addition salts of

nor phi ne al kal oi d and organic aci d, said norphine aIkanidthaV}ng trﬁ
follow n (g er Iy romthe
group co%s?‘gthlg'ﬁlhan H 9_ ]a&} al’k %P%[rrgs:ﬂd&g% %S‘rl %glﬂu? ﬁ'fthyl,

et hyl -, prEB?FtltFtﬁﬂoW @HF&Ml] SrR[U@r o |t§'nesb|mpard. fgwomet-ne gr oup
consisting of the nonad residues H OH OC(OCH3, whereby in this case the
fourth val ence f t he -C atom_i,s occugled b{ H _or the dyad residues =0
LoD, R or BT+ sComPBELEACP BRCORELERoGe Claim 1, characterikaa in

that the organic acid is selected from:

- hydroxy-(C,- to C,)-alkyl, C,~ to C,~alkoxy-(C,~ to C,)-
alkyl-substituted or p- or m-hydroxy-substituted ben-
zoic acids,

- monoesters of C,- to C,-dicarboxylic acids, especially
suberic acid, azelaic acid and sebacic acid,

- C,~ to C,-sulfonic acids, especially hexanesulfonic
acid.

5. Composition according to Claim 1, characterized in
that the acid is selected from C,- to C,-alkyl-substituted
benzoic acids, preferably C,- to C ~trialkyl-substituted

benzoic acids.

6. Composition according to Claim 1, characterized in
that the organic acid is hexanesulfonic acid, aminobenzoic
acid or trimethylbenzoic acid.

7. Composition according to Claim 1, characterized in
that the 5-ring or 6-ring heterocycle is a pyridine-
carboxylic acid, preferably nicotinic acid or lipoic acid.

8. Composition according to Claim 1, characterized in
that the oxocarboxylic acid is a 2~, 4-, 5- or 9-
oxocarboxylic acid which is optionally unsaturated.

9. Composition according to Claim 8, characterized in

that the oxocarboxylic acid is 5-oxopyrrolidine-2-
carboxylic acid, levulic acid or oxodec-2-ene acid.

IR ) i AMENDED PAGE



consisting of -CHerr], cyclopropyl, cyclobutyl and allyl; and where -

the bond at C7/C8 may be saturated, or a nitroxyl group may be present
at Nerr], 5 characterized in
that the organic acid is selected from - nonoesters of C3- to
Cerr]-dicarboxylic acids with nono- 4 hydric CJerr]- to C4-al cohols,
especi al | y net hanol , - C2- to C6- and Cerr]- to (Jerr]-sulfonic

aci ds, - t he group of halogen p- and m hydroxy, alkyl, hy-

drOXya'kY'1oa'k96%ib§lhlaﬂd %hﬁﬂéytﬁuEiﬁihpﬁedchﬁwﬁcterlzéaﬁQP?C'dS as
wel | as of the am nosubstit ute ben lonal ly be
al kyl at ed thatn&hg organic acid is acetylglycin or hippuric ac1d.

11. Composition according to any one of the preceding
Claims, characterized in that the morphine alkaloid is mor-
phine, codeine, heroin, ethylmorphine, levorphanol or hy-
dromorphone.

12. Composition according to Claim 1, characterized in
that it comprises a solution or suspension of the acid ad-
dition salt in glycerin, ethylene glvkol, dimethyl isosor-
bide, oleic acid and/or dimethyl sulfoxide.

13, Acid addition salts of morphine alkaloid and organic

acid, said morphine alkaloid having the following Formula
I:

(1)

where R' is selected from the group consisting of H, C,- to
C,~alkyl residues, preferably methyl, ethyl-, propyl,

i-propyl, C(O)CH,; R’ is selected from the group consisting
of the monad residues H, OH, OC(O)CH,, whereby in this case

the fourth valence of the (6)~C atom is occupied by H, or

the dyad residues =0, =CH,; R’ is selected from the group
consisting of -CH,, cyclopropyl, cyclobutyl and allyl; and

where

- the bond at C7/C8 may be saturated, or a nitroxyl group

may be present at N,

IR TT | ———
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atom - substituted or non-substituted 5-ring or 6-ring het-

erocycles conprising at |east one N or S atom and hav- I ng a carboxyl
group function, especially a carboxy, car boxynet hyl , carboxyet hyl or
the - optionally branched - carboxypropyl or carboxybutyl groups as
substituents, - saturated or unsat&rated, optionally substituted, oxo-
carboxylic acids having 5 to 10 C at ons, - phenoxy-substi tuted
saturated C2- to C4-carboxylic aci ds, - al i phatic, aromatic or
heterocylic C2- to (Jerr]-am no ac- i ds, wherein one am no group is
substituted with an - optionally substituted - CJerr]- to

d err] - al kahavachevipedrin thatintheoprganic| gcidbisi seledtedbEnemy| group.
14. Method for the production of acid addition salts ac- cording to Caim
13, conprising the steps of providing a solution of the norphine alkal oid,
reacting, +n a momoésters of C,- to C,,~dicarboxylic acids with mono-

hydric C,- to C,~alcohols, especially methanol,

- C,- to C,~ and C;~ to C,~sulfonic acids,

- the group of halogen, p- and m-~hydroxy, alkyl, hy-
droxyalkyl, alkoxyalkyl and/or alkoxy-substituted ben-
zoic acids, as well as of the aminosubstituted benzoic
acids, which may'optionally be alkylated at the N
atom,

- substituted or non-substituted 5-ring or 6-ring het-
erocycles comprising at least one N or S atom and hav-
ing a carboxyl group function, especially a carboxy,
carboxymethyl, carboxyethyl or the - optionally
branched - carboxypropyl or carboxybutyl groups as
substituents,

- saturated or unsaturated, optionally substituted, oxo-
carboxylic acids having 5 to 10 C atoms,

- Phenoxy-substituted saturated C,- to C,~carboxylic

acids,

- aliphatic, aromatic or heterocylic C,- to C,,-amino ac-
ids, wherein one amino group is substituted with an -
optionally substituted - C,- to C,~alkanoyl group oxr
an - optionally substituted - benzoyl group.

14. Method for the production of acid addition salts ac-
cording to Claim 13, comprising the steps of providing a
solution of the morphine alkaloid, reacting, in a further

A A
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6 step, said solution with equinolar anounts of a solution of the organic
acid and isolating the resultant addition salt. 15. Use of a conposition
according to Gaim1l for fornmu- lating preparations for pain control or for
wi t hdrawal therapy of drug addicts. 16. Conposition according to daiml,
characterized in that said preparation ies a | otion, ointnent, crene, gel or
spray, an iontophoretic device, a transmucosal therapeutic systemor a
transdernmal therapeutic system (TTS), conpris- ing a backing | ayer, which

optionallygkdpachhie $WARAREewitiPUIEARGr AR Wilbhie of

the organic acid and isolating the resultant addition salt.

15. Use of a composition according to Claim 1 for formu-
lating preparations for pain control or for withdrawal
therapy of drug addicts.

16. Composition according to Claim 1, characterized in

that said preparation is a lotion, ointment, creme, gel or
spray, an iontophoretic device, a transmucosal therapeutic
system or a transdermal therapeutic system (TTS), compris-
ing a backing layer, which optionally is active substance-

impermeable, and a reservoir layer.
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