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New Laevorotatory, basic derivative of 9,10-ethanocanthracene,
process for its preparation, and pharmaceutical products
| containing it

The present invention-reLates to a new Laevorotatory,
bas%c derivative of 9,10-ethanocanthracene and its acid addi-
tion salts, to process for the preparation of these sub- _
stances, and to pharmaceutical broducts which contain these
substances.

The compound according to the invention is R-(-)-§~
[(methyLamino)methyL]—9,1D—ethanoanthratene-9(10H)fethanoL

of the formula I
H

CH;—!—CH;—NH—CH;;
OH ' . (1)

the (-) antipode of the racemic N¥[(methytamino)methyl)-9,1b—f

-ethanoantracene-9(10)-ethanol (sic) which is described in

U.S. Patent Specification 4,017,542 and corresponding patents
in other countries with Swiss Priority date 23.2.1971. Acid
addition salts of the compound of the formula I are, in
particular, pharmaceutically acceptable salts, such as the
hydrobromide, phosphate, methanesulfonate, ethanesulfonate,
2-hydroxyethanesul fonate, acetate, lactate, malonate,
succinate, fumarate, maleate, malate, tartrate, citrate,
benzoate, salicylate, phenylacetate, mandelate or embonate
and, especially, the hydrochloride, as well as, quite
generally, readily crystallizing salts with optically active
acids, in addition to those already mentioned, for example
including the (1:1) salt with bis-0,0'-(p-toluoyl)-L-tartaric
acid. As a consequence of the close relationships between
the free base and its acid addition salts, the base and its
acid addition salts are analogously understood to include the
acid addition salts and the free base respectively.
R-(-)-¥-Lmethylamino)methyl1-9,10-ethanoanthracene-~
9C10H)-ethanol and its acid addition salts have valuable .
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pharmacological properties which difféf in a surprising
manner from those of the known racemate and its acid addition
salts. 1In contrast to the known racemate, they show in
animal experiments virtually no reserpine-antagonistic and

. tetrabenazine-antagonistic activity, nor do tﬁey have an

inhibitory action on noradrenaline uptake in the rat heart
and brain or the noradrenadrenaline (sic) depletion in the
rat brain brought about by H77/77 (3-hydroxy-4,X-dimethyl-
phenethylamine). On the other hand, the compound of the
formula I and its acid addition salts have sedative, anti-
aggressive and antihistaminic activity of a similar order of
magnitude to that of the known racemate. The equieffective
doses of the hydrochloride of the compound of the formula I
in the potentiation of the narcosis of the mouse brought
about by G 29505 [2-(4-allyl-2-methoxyphenoxy)-N,N-diethyl-
acetamide, [W. Theobald and R. Domenjoz, Arzneimittelforsch.
9, 285-286 (1959)1 which is measured to determine the seda-
tive activity are about one half those of the hydrochloride
of the racehate, and thus the compound of the formula I is
approximately twice as potent as is the racemate,'whereas the
equ%effective doses on intraperitoneal administration of the
hydrochlorides of the compound of the formula I and of the
racemate for the'fighting (sic) reaction of the male mouse
induced by electric foot shock ETedesEhi et al., J. Pharma-

col. Exptl. Therap. 125, 28-34, (1959)1 are approximately the.

same, and for the antagonism of histamine toxicity in the
guineapig, Likewise on intraperitoneal administration, the
hydrochloride of the racemate is somewhat more effective,

.With a EDgg of about 0.1 mg/kg, than the hydrochloride of

the compound of the formula I, with a EDgg of about 0.25
mg/kg. The hydrochloride of the compound of the formula 1I
showed, in the isolated, electrically stimulated Left atrium
of reserpinated, that is to say pretreated with reserpine,
guineapigs, an approximately identical negativé inotropic
effect, but on the other hand the negative chronotropic
effect on the isolated, spontaneously beating right atrium
was clearly weaker than those (sic) of the racemate, and
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comparison of the effects of 1 mg/ml on isolated atria of
non-reserpinated and reserpinated guineapigs shows that the
compound of the formula I has, in contrast to the racemate,
no cardiostimulant action at this concentration.

The acute toxicity of the hydrochloride of the com-
pound of the formula I in mice and rats is, on intravenous
adminiﬁtration, approximately the same as, and, on oral
administration,'is somewhat Lower than, that of the hydro-
chloride of the racemate. R-(-)-K-[L(methylamino)methyl]l-
9,10-ethancanthracene-9(10H)-ethanol and its pharmaceutically
acceptabLé acid addition salts can be used as active ingredi-
ents for medicaments having sedative, antiaggressive, tran-
quillizing, antihistamfnic and antidepressant activity, in
particular for the treatment of depressive states of an
anxious, dysphoric or irritable slant and of neurovegetative
or psychosomatic symptoms with depression and/or anxiety in
the background, of the . nature of masked depression.

R-(—)-kL[(MethyLamino)methyL]—9,10—ethanoanthracenef
9(10H)-ethanol of the formula I and its acid addition éaLts
are prepared according to the invention by
a) fractionation of racemic X-L(methylamino)methyl1-9,10-
ethanoanthracene-9(10)-ethanol and isolation of R-(-)-K-
[(methyLamino)methyLJ-?,10—ethanoanthracene—9(10H)-ethanol,
where appropriate in the form of an acid addition salt, or
b) reaction of a compound of the formula 1II

y |
?Hr%>CHrX1' (1D
A Y, |

_ with a compound of the formula III_
X2 - CH3 (I11)

one of the symbols X4 and X, denoting the amino group and
the other denoting a reactive esterified hydroxyl group, and
Y1 denoting a free hydroxyl group, and it also being pos-
sible for Xq together with Yq to denote an epoxy group,
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and A representing the 9,10-ethanocanthracen-9(10H)~-yl radical,
or

¢) elimination of the radical(s) Z4 and/or Zp in a com-

pound of the formula IV

H Z;
rz |
A 0-Z '

in which at least one of the symbols Z4 and Z; denotes a
radical which caﬁ be eliminated, and the other optionally
denotes hydrogen, or Z4 and Z; together denote a bivalent
radical which can be eliminated, and A represents the 9,10-
ethanoanthracen-9(10H)-yl radical, or

d) reduction of a compound which differs from the compound
of the formula I only in that a carbon atom adjacent to the
nitrogen atom in it .is connected to the lLatter by a double
bond or is substituted by a hydroxyl group or by an oxo

radical, where appropriate together with Lower alkoxy, or

e) addition of ethylene onto R-K-[(methyLamino)methyL]-9(10H)—_.

antraceneethanol (sic), or
f) reaction of a compound of the general formula V

OH Clo—R1
CH~C-CH~N-CH; (v)
T |
A H ’

in Wwhich Ri denotes an optionally substituted hydrocarbon
radical o; an opfionatly_sqbstituted heterocyclic radical,
and A denotes the 9,10-ethanoanthracen-9(10H)-yl radical,
with a strong, oxygen-containing inorganic or organic acid,
or with a halide thereof, and hydrolysis of the resulting
intermediate and, if desired, conversion of the R-(-)-i-
[{methylamino)methyl]-9,10-ethanoanthracene~9(10H)~=ethanol,
thus obtained, into an acid addition salt and/or Liberation
of the base from an acid addition salt obtained.

The fractionation and isolation according to process

o7
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a) is carried out in a manner known pér se. For example, it
is possible to convert the racemate into acid addition salts
with optically active salt-forming acids, such as organic
carboxylic or sulfonic acids, for example the (D)- and (L)~
forms of tartaric acid, bis—D,Ol-(p—toLuoyl)-tartaric acid,
malic acid, mandelic acid, camphorsulfonic acid, quinib acid,
Lactic acid, glutamic acid or aspartic acid. The mixtures
of the corresponding salts which are obtained can be frac-
tionated into the diastereoisomeric.saLts on the basis of
physicochemical differences, for example of solubility or
crystallizability, and, where appropriate, the optically
active (-) form can be Lliberated from the salt.

It is also possible to separate the (-) form of the
racemate by fractional cryétallization from a suitable sol-
vent, where appfopriate also from an optically active sol-
vent, or by chromatography, in particular thin-lLayer chroma-
tography, on an optically active support material.

A reactive esterified hydroxyl group in the compound
of the formula II or 1I1 is, in partichlar, a hydroxyl group
which is esterified with a-strong organic or inorgamic acid,
especially with a hydrohalic acid, such as hydrochloric,
hydrobromic or hydriodic acid, or with an arylsulfonic acid,
such as a benzenesulfonic acid which is substituted once, .
twice or several times by Lower alkyl or alkoxy radicals, for
examble the abovementioned, or by haLogén atoms, such as
chlorine or bromine atoms, for example p-toluenesulfonic
acid or p-bromobenzenesulfonic acid, or with a lower alkane-
sulfonic acid, for exampte-methanesylfcnic acid, or, especi-
ally as Xp, also a hydroxyl group which is esterified by
sﬁquric acid or methylsulfuric acid. It is also possible
for Xq together with Y1'to be in the form of an epoxy
bridge. _ .

The reaction according to b) is carried out in a
customary manner, preferably in the presence of a solvent and,
where appropriate, in the presence of a condensing agent, for
example of a basic condensing agent, preferably at elevated
temperature and, where appropriate, in a closed vessel under
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pressure. An example of a basic condensing agent 1is an
alkali metal hydroxide or carbonate, for example sodium
hydroxide or potassium carbonate, or a tertiary amine, for
example triethylamine or pyridine. '

The radicals 24 and Z2 which can be eliminated in
the starting materials of the general formula IV for process
c) are, just as are bivalent radical's which are formed by
Z4 and Zy together and can be eliminated, radicals which
can be eliminated by, for example, solvolysis, in particular
hydrolysis, or by reduction, for example hydrogenolysis.

Examples of suitable radicals Zq and Z2 which can
be eliminated by solvolysis, in particular hydrolysis, are
acyl radicals, 'such as alkanoyl radicals, especially optioh-
ally halogenated, for example, fLuorinated, Lower alkanoyl
radicals, such as the acetyl radical or the trifLuoroacetyL
radical, furthermore, for example, aroyl and aryl-lower-
alkanoyl radicals, such as the benzoyl and phenylacetyl
radical, or acyl radicals of hemiesters of carbonic acid, for
example lLower alkoxycarbonyl radicaLé, such as the methoxy-
carbonyl, ethoxycafbonyl or tert.-butoxycarbonyl radical, or
aralkoxycarbonyl radicals, such és‘the benzyloxycarbonyl
radical, as well as, for example, silyl radicals, such as the
trimethylsilyl radical. .

A bivalent radical formed by Z4 and Z; is, for
example, a geminal bivalent hydrocarbon radical, in particu-
Llar 2 Llower alkylidene radical, such as the methylene,
ethylidene or 1-methylethyl idene radical (isopropyl)-idene
radical) (sic), or an aralkylidene radical, such as the ben-
zylidene radical, furthermoré, for example, a phoéphorylidene
group, in particular a Lower a}koxyphosphorylidene group,
such as the methoxy- or ethoxyphosphorylidene group.

The hydrolytic elimination of Z4 and/or Z5 is
carried out with hydrolysing agents, for example in the pre-
sence of acidic agents such as, for example, dilute mineral
acids, such as sulfuric acid or hydrohalic acids, especially
hydrochloric acid, or, in the case of acyl radicals, prefer-

ably in the presence of basic agents, for example alkali



__7..
metal hydroxides, such as sodium hydroxide, in suitable
organic or organic-aqueous soLvénts, in the cold, for example
at room temperature, or, breferably, with heating._ The
hydrolytic elimination of a bivalent radical formed by 74
and Z2 ‘can be carried out analogously.
Radicals Z4 and Z; which can be eliminated by re-

duction are, for example, 1-aryl-lower-alkyl radicals, such

as the benzyl radical, or 1-aryl-lower-alkoxycarbonyl radi-
cal (sic), such as the benzyloxycarbonyl radical, all of
which can be eliminated by, for example, hydrogenolysis, for

exampLe'by reduction with catalytically activated hydrogen,

such as hydrogen in the presence of a hydrogenation catalyst,
such-as a palladium or platinum catalyst. It is Likewise
possible to eliminate by hydrogenolysis aralkylidene radicals

formed by Z4 and Zp fogether, such as the benzylidene

radical. However, Zq or Zp can also be a 2-halogeno-
alkoxycarbonyl radical such as, for example, the 2,2,2-tri-
Chloroethoxycarbonyt radical or the 2-iodoethoxycarbonyl
radical, both of which can be eliminated by reduction.
Part{cularly suitable for the reduction is metallic reduction
(so-called nascent hydrogen) such as, for example, the action
of metal or metal alloys, as well as ahaLgams, preferab[y in
the presence of hydrogen-releasing agents, such as carboxylic
acids, élcohoLs or water. Zinc or zinc alloys in acetic
acid are preferably used. Furthermore, chromium(II) com-
pounds, such as 6hromium(il) chloride or chromium(Il) acetate,
are also suitaéle. Z2 can also be an arylsulfonyl group,
such as the foLuenesuprnyL group, which can be eliminated
in a'customary manner by reductibn with nascent hydrogen, for
example by an alkali metal, such as Lithium or sodium, in
Liquid ammonia. The elimination of an arylsulfonyl group
can also be carried out with a hydride, for example one of
the simple or compltex hydrides mentioned below in connection
with process c¢), preferably Lithium aluminium hydride,
advantageously in the presence of an inert solvent, such as
an ether-Like organic solvent, for example tetrahydrofuran.
Starting materials for process d) having a double
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bond between the nitrogen atom and aﬁ adjacent carbon atom
are R-(=)-Y-[(methylamino)methyl1-9,10-ethanoanthracene-
9(10H)~-ethanol and R-X-[(methylimino)methyl]-9,10-ethano-
anfhracene—9(10H)—ethanol. The compounds substituted by
hydroxyl in the position adjacent to the nitrogen atom are
R-KLE(hydroxymethyLamino)methyl]-9,10-ethanoanthraéene-9(10H)-
ethanol and R-1-(methylamino)=-9,10-ethanoanthracene~-9(10H)-
propane-1,2-diol. The reduction of the abovementioned 4
compounds can be carried out in a customary manner, prefer-
ably qsing a simple or complex hydride, for example a borane,
or a di-Light-metal hydride,'for example an alkali metal-
earth metal hydride, such.-as sodium borohydride or Lithium
aluminium hydride, or an alkoxyaluminium hydride or alkbxy—
borohydride, for example one of those mentioned below.

However, it is also possible to accomplish the reduc-
tion as a hydrogenation with hydrogen in the presence of a
catalyst, such as a platinum, palladium or nickel catalyst,
or of a homogeneous catalyst, for example a compltex rhodium
compound, such as a rhodium-chloro-triphenyl-phospine (sic)
complex. _ . . .
' If a carbon atom adjacent to the nitrogen atom is sub-
stituted by an oxo radical, then the appropriate starting ma-
terials are, on the one hand, R-N-methyl-9,10-ethanocanthracene-
9(10H)-Laqtamide and, on the other hand, N-[3-(9,10-ethano-
anthracen-9(10H)-yL)-2(R)-hydroxypropyl]-formamide, as well as
lower alkyl esters of carbamic acid which are substituted on
the nitrogen atom by the same radical, such as the methyl and
the ethyl ester. Their reduction can be carried 6ut by the
customary processes of amide reduction, for example using a
sfmpLe or complex hydride, such as a borane, for example di-
borane, or using a complex di-light-metal hydride, in particu-
Lar an alkali metal aluminium hydride, such as Lithium or
sodium aluminium hydride, in an ether-Like solvent, such as
diethyl ether or tetrahydrofurqn, or using an alkali metal
alkoxyaluminium hydride or -borohydride, for example sodium
dibutoxyaluminium hydride or sodium trimethoxyborohydride, or

using an alkaline earth metal aluminium hydride, such as
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magnesium aluminium hydride, or usin§ sodium borohydride in
a tertiary amine, such as pyridine or triethylamine, or using
aluminium hydride/aluminium chloride.

The introduction of the 9,10-ethano radical according
to e) can be carried out in a customary manner, for example
by reaction of the said anthracene derivative with ethylene
by the Diels-Alder method, advantageously in a suitable sol-
vent, such as an ‘aromatic hydrocarbon, for examplé benzene
or toluene, and at elevated temperature such as, for example,
from 5 to ZSDOC, and/or under pressure, such as, for example,
at 2 to 150 at.

Exampltes of an optionally substituted hydrocarbon
radical Rq in the starting materials of the general formula
V for process f) are lower alkyl, such as ethyl, propyl, iso-
propyl, butyl or tert—-.butyl (sié) and, especially, methyl,
furthermore, for example, pHenyL-Lower alkyl, such as benzyl
or 2-phenylethyl, or phényL, it being possible in these or
other radicals Rq for, for example, halogen up to atom number

35, lLower alkyl, for example methyl, Lower alkoxy, for ex-

'ampLe methoxy or aryloxy, for example phenoxy, to be pre-

sent as substituents. Examples of heterocyclic radical R1
are furYL, such as 2-furyl, thienyl, such as 2-thienyl, or
pyridinyl, such as 3- or &4-pyridinyl. .

The corresponding starting materials of thg formula
V can be prepared from the free S-(+)-)-[L(methylaminolmethyll~
9,10-ethanoanthracene-9(10H)~-ethanol, which results, for
example, as a by-product of the fractionation of racemic o -
ffmethyLamino)methyL]-9,10-ethanoanthracene-9(10H)-ethanol,
by customary acyLation_methqu, in particular using carbonyl
halides or lower alkyl esters or, in particular for the pre-
paration of the compound which is particularly suitable as
starting material and has methyl as Ry, anhydrides; such
as acetic anhydride. |

Strong, oxygen-cbntaining inorganic'or organic acids
which are suitable in process f) are, in particular, concen-
trated sulfuric acid or phosphoric acid, furthermore, for
example, strong organic sulfonic acids, possibly aliphatic
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sulfonic acids, for example methanesulfonic acid, or aromatic
sulfonic acids, such as an optionally substituted phenyl-
sulfonic acid, possibly 4-methyl-, 4-bromo~-, 4=-nitro- or
2;4-dinitrophenyLsuLfonic acid or naphthalenesutfonic acid,

for exampLe.1-naphthalenesuLfonic acid; and their halides

which are suitable are, primarily, the chlorides or bromides
such as, especially, thionyl chloride, furthermore, for
example, thionyl bromide, sulfuryl chloride, chlorosulfonic
acid, phosphorus trichloride, phosphorus pentachloride, phos-
phorus oxychloride or methanesulfonyl chloride. Furthermore,
it is also possible for mixed ester halides corrésponding to
the said halides of polybasic acids to be used, such as,
possibly, a Lower alkoxysulfonyl haLide, for example methoxy-
sulfonyl or ethoxysulfonyl chloride, or phosphoric acid lower
alkyl ester halides, for example phosphoric acid dimethyl
ester chloride. '

The reactions with strong acids, especially concen=
trated sulfuric acid or phosphoric acid, are carried out 1in
the presence or absence of solvents or diluents such as, for
example, acetic anhydride, at temperatures from about -50 to
+200°C, and the reactions with acid halides such as, for
example, thionyl chloride, are Likewise carried out in the
presence or absence of solvents or diluents, for example
hydrocarbons or, in particular, chlorinated hydrocarbons,
suéh as methylene chloride, in a temperature range from about
-10 to +70°C, preferably from.abouf +10 to +50°C. The re-

- action products of these reactions can be assumed to be 2-

R-5-(9,10-ethanoantracen-9(10H)~yl)-4,5-dihydro~-3-methyl-
oxazolium (sic) salts, whose anion corresponds to the acid
used for the reaction or, in the case of reactions with acid
halides, is the corresponding halogen ion.

The hydrolysis of the intermediates is carried out
in acid or basic medium. Examples of suitable acid agents
are agqueous acids, possibly agueous mineral acids, for
example aqueous hydrochloric acid, sulfuric acid or phos-
phoric acid. The acid hydrolysis is carried out in a tem-

‘perature range from 0 to +120°C, advantageously at +10 to -
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- +50%¢. Examples of suitable basic média are aqueous

alkaltine solutions, possibly those of the alkali metals or
alkaline earth metals, such as sodium hydroxide or potassium
hydroxide or the hydroxides of calcium or magnesium, it being
advantageous to use the said reagents at elevated tempera-
ture, possibly in a range from 50 to 150°¢.

The hydrolysis can also be carried oﬁt stepwise by
hydrolysis of an intermediate, where appropriate via the
corresponding free base as intermediate step, in aqueous
medium to give the corresponding N-acyl compound of the
general formula V with the opposite steric configuration to
that of the starting material of the formula V used in each
case, and then hydrolysis of tﬁe Latter compound to give a
compound corresponding to the formula I.

It is also possible, advantageously, to carry out the
process according to f) in such a manner that a starting
material of the general formula V, which has been prepared
immediately beforehand but not.isoLated in'pure form, i8S
reacted, in the same heabt}on mixture, with a suitable acid
or with a halide theréof, and the resulting intermediate i$§
Likewise subjected to hydrolysis without further purification.

The optically active starting materials required for
processes b) to e) can be prepared either by fractionation
of known racemic, in particular basic, starting materials in
a manner known per se, or, in analogy to the racemic starting
materials required for the preparation of the known racemate;
by usé of optically active in place of racemic precursor
compounds. _ ' | '

Acid addition salts, in particular pharmaceutically
acceptable acid addition salts, of the compound of the
formuLa I, for example those mentioned above, can be prepared
in a customary manner. For examplé, a solution of the base
in an organic solvent, such és, for example, methylene chlo-
ride, ethyl acetate, ethanol or isopropanol, is mixed with
the acid desired as salt component, or a solution thereof in
the same or other organic solvents, such'as ethyl acetate or
diethyl ether,'and the precipitated salt is filtered off, if
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necessary after cooling or concentration or after addition
of a solvent with poorer solvent properties for salts, such
as, for example, diethyl ether.

The present invention also relates to the compound
of the formula 1 and its pharmaceutically acceptable acid
addition salts for use as medicaments, in partiéuLar as anti-
depressants, sedatives or antihistaminics, for example for
use for. the abovementioned indications, and to their use for
the preparation of corresponding pharmaceutical products.

The dosage of the compound of the formula I and of
its pharmaceutically acceptable acid addition salts in warm-
blooded animals depends on the species, the body weight and
age ‘and on the individual condition, as well as on the mode
of édministration. The doses administered each day are bet-
ween about 0.05 and about 3 mg/kg, preferably between about
0.08 and 1.5 mg/kg of body weight. On average, a daily dose
" from about 10 to about 150 mg, preferably from about 30 to
about 75 mg, of active compound is administered to a warm-
blooded animal of about 70 kg body weight.

The present ‘invention likewise relates to pharma-
ceutical products which contain the compound of the formula
I or pharmaceutically acceptable acid addition salts of this
compound. The pharmaceutical products according to the
invention are, in particular, those for enteral, such as
oral or rectal, and for parenteral administration, which
contain the pharmacological active compound alone or, prefer-
abLy, together with at lLeast one pharmaceutically acceptable
vehicle. Products of this type contain the active compound,
that is to say'the compound of the formula I or a pharma-
ceutically acceptable acid addition salt thereof, in an
amount and concentration suitable for the administration of
the abovementioned daily doses in one or more, preferably
three, single doses. .

Pharmaceutical compositions in unit dose forms, which
can be used according to the invention, such as coated tab-
lets, tablets, capsules, suppositories or ampoules, contain

as active compound preferably 2.5-50 mg, in particular 5-25
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mg, of the compound of the formula 1 orf, preferably, of a
pharmaceutically acceptable adid addition salt of this base,
together.with at Least one pharmaceutical vehicle, per unit
dose. .
) Unit dose forms for oral administration ﬁreferabLy
contain as active compound between 1 and 50% of the compound
of the formula I or of a pharmaceutically acceptable acid
addition salt thereof. To prepare them, the active compound
is combined with, for example, solid vehicles in the form of
powders, such as lLactose, sucrose, sorbitol, mannitol;
starches such as potato starch, maize starch or amylopectin,
furthermore powdered Laminaria or powdered ci;rus pulp;
cellulose derivatives or gelatine, where appropriate with the
addition of lubricants, such as magnesiuh or calcium stear-
ate, or polyethylene glycols, to form'tabLets or to form
cores of coated tablets. The cores of coated tablets are
coated with, for example, concentrated sugar solutions which,

for example, may also contain gum arabic, talc and/or titan-

~ium dioxide, or with a lacquer which is dissolved in volatile

organic solvents or mixtures of solvents. Pigments may be
added to these coatings, for example to identify various
doses of active compound.

Other oral unit dose forms which are suitable are
hard gelatine capsules, and soft, closed capsules made of
gelatine and a softening agent, such as.glycerol. The hard
gelatine capsules'preferably contain the active compound as
granules, for example mixed with fillers, such as maize
starch, and/or Llubricants, such as talc or magnesium stear-
ate, and, where appropriate, stabilizersq such as sodium
metabisulfite (NazS205) or ascorbic acid. The active
compound in soft capsules is preferably dissolved or suspen-
ded in suitabLé Liquids, such as Lliquid polyethylene glycols,
it likewise being possible to add stabilizers.

Examples of suitable unit dose forms for rectal
administration according to the invention are suppositories
which are composed of a combination of an active compound
with a suppository base. Examples of suitable suppository
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bases -are naturdl or synthetic triglycerides, péraffin hydro-
carbons, polyethylene glycols or higher alkanols. Further-

" more, gelatine rectal capsules which are composed of a com-

bination of the active compound with a base are also suitable.
Examples of suitable bases are.tiquid triglycerices (sic),
polyethylene glycols or paraffin hydrocarbons.

Ampoules for parenteral, in particular intramuscular,

administration preferably contain a water-soluble, pharma-

ceutically acceptable salt of the compound of the formula 1I
in a concentrafion of, preferabty, 0.5-5%, where appropriate
together with suitable stabilizers and buffer substances, in
aqueous solution. '

The examples which follow illustrate the preparation
of the compound of the formula I and of some typical unit
dose forms, but are not intended to restrict the scope of the
invention in any way.

Example 1 _

184.8 g (0.63 mole) of racemic x-[(methylamino)--
methyl1-9,10-ethanoanthracene-9(10H)~ethanol and 127.5 g
(0.315 mole) of (=)-bis-(0,0'-(p-toluoyl)-L-tartaric acid are
dissolved in 2,500 ml of methanol to 40°¢C "and then allowed
to stand at room temperature for 24 h. The.precipitated
crystals are filtered off with suction and washed twice with
50 mlL of ice-cold methanol each time. The filtrate can, if
desired, be used to obtain the other antipode. The material
on the filter is dissolved in 2,500 mlL of hot methanol, -and
the solution is concentrated to 800 mlL by distilling off
methanol. This solution is allowed .tp stand at room tempera-
ture for 24 h, during which R=-(=)-p~[(methylamino)methyl]-
9,10-ethancanthracene-9(10H)-ethanol (-)-bis-0,0'-(p-toluoyl)-
L-tar%rate (1:1) crystallizes .out. This is filtered off with
suction, washed twice with 40 mlL of ice-cold methanol each
time, and dried under waterpump vacuum at 50°¢.

Melting point 180°¢ with decomposition;
t1%0 = -64°C (sic) (c = 1.135 in methanol).

To obtain the free base, 4.9 g (0.01 mole) of the
above salt are dissolved in 50 mlL of methylene chlLoride, and
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the solution is extracted twice with 15 mL of 1 N sodium
hydroxide solution eabh time, and subsequently washed twice
with 15 mL of water each time, and evaporated at about 14
mbar. The remaining crystallized R-(-)~0(~[(methylamino)-
methylJ-9,10-ethanoanthracene-9¢10H)~-ethanol melts at 107-
108%¢ tx1%0 = -9.1 (sic) (c = 1.01 in methanol). If
desired, the base can also be récrystaLLized from ether.

To prepare the hydrochloride, 56.9 g of R-(=-)-K-
[{methylamino)methyl]-9,10-ethanoanthracene-9(10H)-ethanol
(-)-bisQD,U'—(p—toLuoyL)-L-tartrate (1:1) are dissolved in
200 mL of methylene chloride ahd, while. stirring at room
temperature, mixed with an ethereal solution of hydrogen
chloride until the overlying vapours permanently colour Congo
paper blue. R-(-)-K-[(Methylamino)methyll-9,10-ethanoanthra-
cene-9(10H)-ethanol hydrochloride crystallizes out during
this. After addition of 300 ml 6f ether, the crystals are
filtered off with suction and then recrystallized once from
ethanol/methanol. _ | - '

The hydrochloride thus purifiea.meLts at 231—232°C,
Eaﬂif = -99C (sic) (¢ = 1.37 in methanol). |
ExémpLe 2 . _
al 1.9 ml of acetic anhydride are added dropwise to a
solution of 2.93 g (0.010 mole) of S-(+)-K-[(methylamino)-
methyl1-9,10-ethanoanthracene-9(10H)~-ethanol in 8 mlL of
dimethylformamide at 5-10°C. The solution is stirred at
room temperature for 4 h, then poured onto 60 mlL of water and
extracted with 100 mlL of ethyl acétate; The ethyl acetate
solution is washed with saturated sodium bicarbonate solution,
dried over sodium sulfate and evaporated in vacuo. The
rgmaining crude S-(+)-K-L(N-methylacetamido)methyl1-9,10-
ethanoanthracene-9(10H)-ethanol can be immediately processed
further.

b) The crude product from a (2.5 g) is dissotved in 6 ml
of methylene chloride. While stirring at 5-1D°C, a solutien
of 0.77 mL of thionyl chloride in 4 mL of methylene chloride
is added within 15 min. The reaction solution is stirred at
20°C for 2 h and then af 359C for one hour, and is then
evaporated to dryness at about 14 mbar (waterpump vacuum).
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c) The evaporation residue from b) is dissolved in 10 ml
of ethanol, mixed with 2.5 mlL of wéter and 1.6 g of sodium
hydroxide, and boiled under reflux for 3 h. The reaction
mixture is then concentrated at about 14 mbar, mixed with

50 ml of ice-water, and then extracted with 100 mlL of ethyl
acetate. The ethyl acetate sbLUtion is washed to neutrality
with water, dried over sodium sulfatéland evaporated at

about 14 mbar, whereupon the crude inverted base remains.

The residue is dissolved in 10 ml of hethyLene
chtoride and mixed with ethereal hydrogen chloride solution,
whereupon the R-(-)-o~[(methylamino)methyl]-9,10-ethanocanthra-
cene—9(10H)—ethanqL hydrochloride crystallizes out. The
crystals are filtered off with suction and recrystallized
from isopropanol. Melting point 229—231°C, EK]iF = -9 +
1°¢ (sic) (¢ = 1.6 in methanol).

The starting material for section a) is prepared as
follows: '

The filtrate which was mentioned in Example 1 and
-contains the antipode is evaporated at about 14 mbar.

The residue is dissolved in 500 mlL of methylene
'ch[oride, and this solution is extracted by shaking three
times with 100 ml of 2 N sodium hydroxide solution each time
and then, additiqnally, twice with 100 ml of watef each time.
After removal of the methylene chloride by evaporation,

132.5 g of base which is partially enriched in S-(+)-i-
E(methylamino)methyLJ-9,10-ethanoanthracene~9(10H)-ethan6(
are obtained. This base (0.452 moLei and 91.4 g (0.226 mole)
of (+)~bis-0,0'-(p-toluoyl)-D-tartaric acid are dissolved in
1,800 mL of methanol at 40°C and then allowed to stand at
room temperature for 24 h. The crystals which have separated
out are filtered off with suction, dissolved in methanol, and
the resulting solution is concentrated to about one-third of
its volume and again allowed to stand at room temperature for
24 h. The crystals which have separated out are filtered off
with suction and washed with a Little cold methanol, where-
upon S-(+)-¢-C(methylamino)methyl]-9,10-ethanoanthracene-
9(10H)-ethanol (+)-bis~0,0'~-(p-toluoyl)-D-tartrate (1:1) is
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obtained, which melts at 178°C with decomposition; [&
+639C (sic) (¢ = 0.774 in methanol). To liberate the base,
88.4 g (0.18 mole) of the above salt are dissolved in 500 ml
of methylene chloride, and this solution is extracted by
shaking three times Qith 100 mlL of 2 N sodium hydroxide solu-
tion each time and then, additionaLLy, twice with 100 mlL of
water each time. 'The S-(+)-k&t(methylamino)methyL]-9,10-
ethanoanthracene-9(10H)-etharol (melting point 106-107°¢)

20 _
1o

which remains after removal of the methylene chloride by
evaporation can be immediately used for the acetylation
according to a).
Example 3

2.93 g (0.010 mole) of S-(+)-x-[(methylamino)methyl]~-
9,1D-ethanoanthracene-9(10H)—e£hanoL are dissolved, in por-
tions, in- 14 mlL of acetic anhydride. This soLution is mixed,
with stirring, with a solution of 1.75 g of 96% strength
sulfuric acid in 6 mlL of acetic anhydride, and then the mix-
ture is boiled under reflux for 3 h. The resulting solution
is then concentrated at about 14 mbar, and the remaining
reaction product which has resulted from- N-acetylation and
cyclization is taken up in.30 mL of 1 N sulfuric acid and
boiled under reflux for 2 h. Then 50 g of ice are added, and
“the resulting mixture is adjusted to pH 9 with aqueous
ammonia solution, and is extracted twice with 50 mL of ethyl
acetate each time. The combined organic phases are dried
over sodium sulfate and evaporated to dryness. The remaining
crude base is dissolved in 10 ml of mgfhflené chtoride and
mixed with ethereal hydrogen chloridq SOLufion, whereupon the
R-(-)-%X~-L(methylamino)methylL]-9,10~ethanoanthracene-9(10H)-
ethanol hydrochloride crystallizes out. It is filtered off
with suction and recrystallized from isopropanol; melting
point 228-230%c.
Example 4

3.9 g of the crude 5-(R)—[(9,1U-ethanoanthracen-
9(10H)~yl)methyL]—3-methyl-oxazolidine obtained according to
a) (sic) are heated with 60 mlL of 2 N hydrochloric acid at
90°c for 3 h. Then 5 N sodium hydroxide solution is added
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‘until the reaction is alkaline, and thé mixture is extracted
with methylene chloride, and the organic phase is evaporated.

The remaining crude R- -(-)-[(methylamino)methyl]-9,10~ethano

anthracene-9(10H)-ethanoL is dissolved in 10 mlL of ethanol,
~and 1 ml of a 10% strength ethanol{c hydrogen chloride solu-
tion- is added. The hydrochloride of the above base is
induced to crystallize by mixing with ether. The crystal-
lized hydrochloride is filtered off with suction and, if
desired, purified further in analogy to Example 1 or Example

The starting material can be prepared as follows: '
a) ~ 20.0 g of R-«‘[aminomethyL)-9,10-ethanoanthracene-
9(10H)-ethanol (sic) (from the corresponding racemic'com-
pound, described in U.S. Patent Specification 4,017,542,
Example 1, of melting point 176-177°C, for example obtain-
able similar to the present Example 1) are heated in a mix-
ture of 10 mL of 35% strength aqueous formaldehyde solution
and 150 ml of formic acid at 95°C for one hour. The reac-
tion mixture is evaporated in vacuo, the residue is made
alkaline by addition of 2 N sodium hydroxide solution, and
the mixture is extracted with methylene chloride. The
organic phase is evaporated, whereupon the 5(R)-[(9,10-
ethanoanthracen—9(10H)—yL)methyLJ-S-methyL-oxazoLidiné remain
Example 5 ' )

A solution of 1.5 g of N-[3-(9,10-ethanoanthracen-
9(10H)-yl)~2(R)~-hydroxypropyll-formamide in 20 mL of tetra-
hydrofuran is added to a suépension of 0.7 g of Lithium
aluminium hydride in 20 mlL of tetrahydrofuran, and the mix~-
ture is boiled under reflux fof 4 hours. It is then cooled
and mixed with 1.4 ml of.water and then with 1.4 ml of 15%
strength sodium hydroxide solution and with a further 5 mlL of
water. The pﬁecipitate which has separated out is filtered
off, and the filtrate is evaporated and the residue is dis-
solved in 2N acetic acid. The acid solution is washed with
ether, then mixed with 10% strength sodiﬁm hydroxide solut%on

until the reaction is alkaline, and the solution is extracted

with methylene chloride. The solvent is evaporated off, and
the remaining crude R-(-)-p~-[(methylamino)methyll1-9,10-

S.
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ethandanthracene*9(10H)-ethanol is converted into the hydro-
ch(oride of melting point 231-232 (sic) in analogy to
Example 1 or 2. _

The substituted formamide used as starting material
can be prepared as follows:
a) 5 g of (R)-X-(aminomethyl)-9,10-ethanoanthracene-
9(10H)-ethanol {(compare Example 4a) in 75 mlL of ethyl formate
are boiled under reflux for 2 h. The cooled solution is
evaporated to d}yness-at about 14 mbar. The residue is dis-
solved in 75 ml of methylene chloride, and the solution is
washed with 40 -mL of 1 N hydrochloric acid, dried over sodium
sulfate and again evaporated to dryness at about 14 mbar.
The remaining N—[3—(9,10-ethanoanthracen-9(10H)-yL)—Z(R)-
hydrokypropyLJ—formamide can be used immediately_for the
reduction.
Example 6

A solution of 10 g of R-X-L(methylamino)methyl]-
anthracene-9(10H)~-ethanol in 200 mlL of benzene is heated in

an -autoclave with ethylene under a pressure of 70 at. and at

- 70°C for 6 h. The mixture is then extEacted with 200 ml

of 2 N hydrochloric acid. The acid extract is made alkaline
and extracted with methylene chloride. The organic phase 1is
evaporated, and the remaining crude R-&-(-)-[(methylamino)-
méthyL3-9,10—ethanoanthracene-9(10H)—ethanoL is converted
into its hydrochloride in analogy to Example 1.

Example 7

a) 100 g of R-(-)-X-C(methylamino)methyl1-9,10~ethano-
anthracene-9(10H)-ethanol hydrochloride are mixed with.ZDZ g
of Lactose and 195 g of potato starch, and the mixture is
moistened with an alcoholic solutidn of 10 g of stearic acid
and is granulated through a screen. After drying, 200 g 6f
potato starch, 250 g of talc, 3.0 g of magnesium Stearate
and 40 g of colloidal silica are admixed, and the mixture is
compressed to form 10,000 tablets each weighing 100 mg and
containing 10 mg of active compound, which, if desired, can
be provided with dividing grooves for more accurate adjust=-

ment of the dosage.
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b) 50 g of R—(-)—KF[(methyLamino)méthyL]-9,10-efhano-
anthracene-9(10H)-ethano['hydrochLbridé, 228.40 g of Lactose
and the alcoholic solution of 7.5 g of stearic acid are used
to prepare granules which, after drying, are mixed with
56.60 g of colloidal silica, 200 g of talc, 20 g of potato
starch and 2.50 g of magnesium stearate and compressed to
form 10,000 coated tablet cores. These are then coated with
a concentrated syrup of 417.3 g of crystalline sucrose, 6 g
of shellac, 10 g of gum arabic, 0.2 g of pigment and 1.5 g
of titanium dioxide and are dried. The resulting coated
tablets each weigh 120 mg and each contain 5 mg of active
compound. )
c) In order to prepare 1,000 capsules each containing
10 mg of active.compound, 10 g of R-(-)~K-[(methylamino)-
methyL]—?,1D—ethanoanthracene-9(10H)—ethanoL hydrochloride
are mixed with 263 g of Laatose, and the mixture is uniformly
moistened with an aqueous solution of 2 g of gelatine and is
granulated through a suitable screen (for example screen I1II
according to Ph. Helv. V). The granules are mixed ﬁith 10 ¢
of dried maize starch and 15 g of talc, and are uniformly
dispensed into 1,000 size 1 hard gelatine capsules.
d) A suppository base is prepared from 2.0 g of R-(-)~
X-[(methylamino)methyl1-9,10-ethanocanthracene-9(10H)-ethanol
hydrochloride and 168.0 g of hard fat, and this is used to
cast 100 suppositories each containing 20 mg of active com-~
pound. :
e) A solution of 25 g of R=(=)~-K-[(methylamino)methyl]-
9,10-gthanoanthracene-9(10H)-ethanol hydrochloride in one
Litre of water is dispensed into 1,000 ampoules and steril-
ized. One ampoule contains a 2.5% strength solution of
25 mg of.active compound.
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for the contracting states BE, CH, DE, FR, GB, IT, LU, NL, SE
1. R-(-)-K-C(Methylamino)methyl1-9,10-ethanoanthracene-
9(10H)-ethanol of the formula I
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H
CH;—(!—CHrNH-CH,

i

8 (I)

and its acid addition salts.

2. The pharmaceutically acceptable acid addition salts

of the compoqnd of the formula @I indicated in claim 1.

3. The hydrochloride of the cohpound of the formula I
indicated in claim 1. _

4. Process for the preparation'of R—(—)-K;E(methy(amino)-
methyl1-9,10-ethanoanthracene-9(10H)-ethanol of the formula
1 indicated in claim 1 and of its acid addition salts, |
characterized by

a) fractionation of racemic X-[(methylamino)methytl1-9,10-
ethanoanthracene-9(10H)-ethanol and isolation of R-(-)-¥-
E(methylamino)metﬁyl]-9,10—ethanoanthracene-9(10H)-ethanol,
where appropriate in the forh of an acid addition salt, or
b) reaction of a compound of the formula 11

’ H
, IH'_; CH X, (11)
‘ - .
with a compound of the formula III

X2 - CH3 : (I1I1)

one of the symbols Xq and Xy denoting the amino group and

the other denoting a reactive esterified hydroxyl group, and
Y4 denoting a free hydroxyl group, and it also being pos-
sible for X4 togethef with Y, to denote an epoxy group,

and A representing the 9,10-ethanoanthracen-9(10H)~-yl radical,
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or _
"¢) elimination of the radical(s) Z4 and/or Z in a com-

pound of the formula 1V

. ‘,'* ?2
CHriFCHr*FCHa (1vVv)
| -

A 02,

in which at Least one of the symbols Z4 and Z,; denotes a
radical which can be eliminated, and the other optionally
denotes hydrogen, or Z4 and Zp together denote a bivalent
radical which can be eliminated, and A represents the 9,10-
ethanoanthracen-9{(10H)-ylL radical, or

d) reduction of a compound which differs from the compound;
of the formula I only in that a carbon atom adjacent td the
nitrogen atom in it is connected to the Lafter by a double
bond or is substituted by a hydrbxyL group or by an oxo
radical, where appropriate together with lower alkoxy, or

e) addition of ethylene onto R—k%[(methyLamino)methyL]—9(10H)-
anthraceneethanol, or |

f)' reaction of a compound of the general formula V

OH CO-R,
CH~C~CH-N-CH, (V)

in which R denotes an'optionqLLy substituted hydrocarbon
~radical or an optionally substituted heterocyclic radical;
and A denotes the 9,10-ethancanthracen-9(10H)-yl radical,
with a strong, oxygen-containing inorganic or organic acid,
or with a halide thereof, and hydrolysis of the resulting
intermediate and, if desired, conversion of the R-(-)-K-
C{methylamino)methyl]-9,10-ethanoanthracene-9(10H)-ethanol,
thus obtained, into an acid addition salt and/or Liberation
of the base from an acid addition salt obtained.
5. Pharmaceutical products characterized by a content
of the compound of the formula I indicated in cldim 1 or of
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a pharmaceutically acceptable acid addition salt thereof,
and of at least one pharmaceutical vehicle.
6. Pharmaceuti;at products according to claim 5 in unit
dose form, characterized by a content of 2.5 to 50 mg of the
compound of the formula I indicated in claim 1, or of a
pharmaceutically acceptable acid addition salt thereof, per
unit dose.
7. Pharmaceutical products according to claim 5 in unit
dose form, characterized by a content of 5 to 25 mg of the
compound of the formula I indicated in claim 1, or of a
pharmaceutically acceptable acid addition salt thereof, per
unit dose. ' ' '
8. Pharmaceutical products according to one of claims 5,
6 and 7, characterized by a content of the hydrochloride of
the compound;of the formula I indicated in claim 1.
9. ‘ The compound of the formula I indicated in claim 1,
or a pharmaceutically acceptable acid addition salt thereof,
for use as a sedative.
10. .The compound of the formula I indicated in claim 1,
or a pharmaceutically acceptable acid addition salt thereof,
for use as an antihistaminic.
11. The compound of the formula I indicated in claim 1;
or a pharmaceuticaLL9 acceptable acid addition salt thereof,
for use as an antidepressant..
12. Use of the compound of the formula I indicated in
claim 1, or of a pharmaceutically acceptable acid addition
salt thereof, for the preparation.of pharmaceutical products
having sedative, antihistaminic and antidepressant activity.

Patent Claims

for the contracting state AT

1. Process for the preparétion of R-(-)--C(methyl-
amino)methyl]-9,10-ethanoanthracene-9(10H)~ethanol of the
formula I '
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H
cw,—!-cm,—vxm-cu-u3 (D

and of its acid addition salts, characterized in that

a) racemic K-[L{methylaminodmethylJ-9,10-ethanoanthracene~-
9(10H)-ethanol is fractionated, and R-(-)-)X-[(methylamino)-
methyl]-9,10-ethanocanthracene-9(10H)-ethanol is isolated,
where appropriate in the form of an acid addition salt, or

b) a compound of the formula II

H
CHe-g-CHeX, (1D
A Y,
is reacted with a coﬁpound of the formula I1I
X2 - CH3 - (111)

one of the symbols X4 and X7 denoting the amino group and

the other denoting a reactive esterified hydroxyl group, and
Y4 denoting a free hydroxyl group, and it also being pos-
sible for Xq together with Y4 to denote an epoxy group,

and A representing the 9,10-ethanoanthracen-9(10H)-ylL radical,
or |

c) the radicat(s) Zq and/or Z2 in a compound of the

formula 1V

H %2
CH~C—CH~N—-CH; (IV)
A 0-Z,

in which at lLeast one of the symbols Z4- and Z7 denote a
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radical which can be eliminated, and the other optionally
denotes hydrogen, or Z4 and Z> together denote a bivalent
radical which can be eliminated, and A represents the 9,10-
ethanoanthracen-9(10H)-yl radical, is/are eliminated, or
d) a compound which differs from the compound of the formula
1 only in that a carbon atom adjacent to the nitrogen atom
in it is connected to the latter via a double bond, or is
substituted by a hydroxyl group or by an oxo radical, where
appropriate together with lower alkoxy, 1is reduced, or
e) ethylene is added onto R—K—E(metHyLamino)methyL3—9(10H)-
anthracene-ethanol and, if desired, the R-(-)-X[methylamino)-
methylJ-9,10-ethano-anthracene-9(10H)-ethanol (sic), thus
obtained, is converted into an.acid addition salt, or the
base is liberated from an acid addition salt obtained.
2. Modification of the process according to cLaim 1,
characterized in that a compound of the general formula V

) ‘QH  CO-R,
(sz—C-CHz—N-CH;, - (v
A
A H

in which R denotes an optionally substituted hydrocarbon
radical or an optionally substituted heterocyclic radical,
and A denotes the 9,10-ethanoanthracen-9(10H)-yl radical, is -
reacted with a strong oxygen-containing inorganic or organic
acid, or with a halide thereof, and the resulting intermedi-
ate is hydrolysed and, if desired, the R—(-)—N&[(methyL—'
amino)methyl]-9,10;ethanoanthracene—9(10H)-ethanoi thus
obtained, is convertéd into an acid addition salt, or the
base is Liberated from an acid addition salt obtained.

3. Process ,according to claim 1, characterized in that
a pharmaceutically acceptable acid addition salt qf R-(-)=¥&-
C(methylamino)methyll-9,10-ethanoanthracene-9(10H)~-ethanol
is prepared. '

4. Process according to claim 1, characterized in that
the hydrochloride of R-(-)-X-[(methylamino)methyl]~-9,10-

ethanoanthracene-9(10H)-ethanol is prepared.
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- Claims
(for the Contracting states: BE, CH DE, FR, GB, IT,

LU. NL. SE) (as printed)

1. R-(—)-«-{{Methylamino)méthyl]-9,10-ethanc:
anthracene-9{10H)-ethanol of the formula |

1
(':Hg—C—CHz-NH—CHE

| ow
7 icle
CH
\ 2

l

{h

or an acid addition sait thereof. :

2. A pharmaceuticaliy acceptable acid adacition
salt of the compound of the formula | as indicated
in claim 1.

3. Tne hyarochioride of the compound of the
formuia { as indicated in claim 1.

4. A process tor the production of R-{—)-u-
{imethytaminoimethylt]-9,10-ethanoanthracene-
9(10H)-ethanol of the formuia | as indicated in
claim 1, or of an acig addition salt thereof, which
process comprises.

a) resolving the racemic u-{{methylamino)-
methyl}-9,10-ethanoanthracene-9(10H)-ethano!
and isolating R-(-)-u-[{methylamino)methyil
9,10-ethanoanthracene-9(10Hi-ethanol, if desired
in the form of an acid addition sait, or

b} reacting a compound of the formula H

H
<i:Hz— ~CH-X,
Y

a,

-

with a compound of the formuta Il

X~CHj (ih
wherein one of X, and X; is the amino group and
the other is a reactive esterified hydroxyl group,
and Y, is a free hydroxyl group, and X, together
with Y. can also be an epopxy group, and A is the
9.10-ethanoanthracen-9(10H)-yl-radical, or

¢) in a compound of the fgrmula v

H  Z
CH,—E-CH,_-N-CH, {iv)
A 0-Z,

in which at least one of Z, and 2, is a removable
radical and the other may be hydrogen, or Z, and
Z, together are a divalent removabje radical. anc
A is the 9, 10-ethanoanthracen-SHOH)-yl radicat,
removing Z, and/or Z,,

d) reducing a compound which differs from the
compound of the formula | only in that, in said
compound, a carbon atom adjacent to the nitro-
gen atom is attached to this latter through a dou-
ble bond or is substituted by a hydroxyl group or
an oxo radical, optionally together with lower al-
koxy, or

N T

e} 2dding et'w'ene t6 R-u-f{invtyianiau, - 4%

9{10h)-anthracene-ethanol, or
f) reacting a compound of the general formula Vv

OH CO-R,

?H}C—CH,—N—CH; vy

in which R is an unsubstituted or substituted hyd-
rocarbon radical or an unsubstituted or substi-
tuted heterocyclic radical, and A is the 9,10-
ethanoanthracen-9{10)-y! radical, with a strong
oxygen-containing inorganic or organic acid or
with a halide thereof, and hydrolysing the inter-
mediate .obtained, and, if desired, converting the
resuitant R-{—)-a-[{methylamino)methyl}-9,10-
ethanoanthracene-9(10H)-ethanol into an acid ad-
dition salt and/or liberating the base from a resul-
tant acid addition sailt.

5. A pharmaceutical composition containing a
compound of the formula | as indicated in claim 1,
or a pharmaceutically acceptabie acid addition
salt thereof, and at least one pharmazeutical car-
rer.

6. A pharmaceutical composition according to

~ claim 5 in dosage unit form, which contains, per

dosage unit, from 2.5 to 50 mg of the compound
of the formula | as indicated in claim 1. or of a
pharmaceutically acceptable acid addition salt
thereof.

7. A pharmaceutical composition according to
claim 5 in dosage unit form, which contains, per
dosage unit, from 5 to 25 mg of the compound of
the formula | as indicated in claim 1, or of a
pharmaceutically acceptable acid addition salt
thereof.

8. A pharmaceutical compaosition according to
any one of claims 5, 6 or 7, which contains the
hydrochloride of the compound of the formula |l as
indicated in claim 1.

9. Use of the compound of the formula | as
indicated in claim 1, or of 2 pharmaceutically ac-
ceptable acid addition salt thereof, as sedative.

10. Use of the compound of the formula | as
indicated in ctaim 1, or of a pharmaceutically ac-
ceptable acid addition salt thereof, as antihis-
tsmme

11. Use of the compound of the formula | as
indicated in claim 1, or of a pharmaceuticaily ac-
ceptabie acid addition salt thereof, as antidepres-
sant.

12. Use of the compourd of the formula | as
indicated in claim 1, or of a pharmaceutically ac-
ceptable acid addition salt thereof, for the prepa-
ration of a- pharmaceutical composition having
sedative, antihistaminic or antidepressive proper-
ties.
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0,014,433

Revendications
(pour les Etats contractants: BE, CH, DE, FR, GB,
IT.LU,NL,SE) (as printed)

1. R-{-}-u-[{méthylamino)méthyl]-9,10-éthano-
anthracéne-9(10H)-éthanol dé formule |

H
CH;—S—CHZ—NH—CH;,

OH
CH) N
ch, | n

et ses sels d'addition d'acides.

2. Les sels d'addition d’acides pharmaceutique-
ment acceptables du composé de formule | don-
née dans la revendication 1.

3. Le chlorhydrate du composé de la formule |
donnée dans la revendication 1. ’

4. Procédé de préparation du R-(—)-a-{{méthyl-
aminoimétnyl}-9,10-éthanoanthracéne-9{ 10H)-
éthanol de formule | donnée dans la revendicatior
1 et de ses seis d'addition d'acides, caractérisé en
ce que . :

a) on sépare 1'-u-{{méthylamino)méthyl}-9,10-
éthanoanthracéne-9(10H}-éthanol racémique et
on isoie le R-(-}-u-{{meéthylamino!méthyl|-8,iC-
éthanoanthracéne-9({10H)-ethanol. aveniuelle-
ment sous 1a forme d'un sel d'aadition d'acide, ou

b} on fait réagir un composé de formuie i

H
CH;—!—CH;—X- )
| ) (n,
A Y,
avec un composé de formule Hi
X~CH; (tn

ou l'un des symboles X; et X, représente le
groupe amino et I'autre un groupe hydroxy estéri-
fié réactif et Y, un groupe hydroxy libre, et X, peut
également représenter avec Y, un groupe époxy,
et A représente le radical 9,10-éthanoanthracéne-
S(10H)-yle, ou

c) dans un composé de formule IV

H 2
CHrE—CHz—N—CHg . {iv)
A 02, '

ol au moins I'un des symboles Z, ou Z; repré-
sente un radical séparable et I'autre éventuelle-
ment un hydrogéne, ou bien ou Z, et Z, forment
ensemble un radical bivalent séparable, et A re-
présente le radical 9,10-éthanoanthracéne-8(10H)-
yle, on sépare le ou les radicaux Z, et'ou Z;, ou
d) on réduit un composé qui ne se difféerencie du
compaose de formule | qu'en ce qu'un atome de
carbone voisin de I'atome d‘azote est relié avec
celui-ci par une doubie liaison ou est substitué par
un groupe hydroxy ou par un radical oxo, éven-
tueliement avec un alcoxy inférieur, ou

I <

e} on fixe de I'éthyléne sur le R-u-{(méthylami-
nolméthyl|-9{10H)-anthracéne-éthanol, ou
f) on fait réagir un composé de formule V

OH CO-R. ]
CH~C-CHN-CH; (V)
| A
A H

- ot R représente un radical hydrocarboné éven-

tuellement substitué ou un radical hétérocyclique
éventuellement substitué et A représente un radi-
cal 9,10-éthanoanthracéne-9(10H)-yle, avec un
acide organique ou inorganique fort contenant de
I'oxygéne ou un halogénure d'un tel acide, et on
hydrolyse le produit intermeédiaire apparu, et si on
le désire on transforme le R-{ - )-«-[(méthylamino)}-
méthyl}-9,10-éthanoanthracéne-9{10H)-éthanol
ainsi obtenu en un sel d’'addition d"acide et'ou on
fibére le base a partir d’'un setl d’addition d’acide
obtenu. .

5. Préparations pharmaceutiques caractérisées
en ce qu'elles contiennent un composé de formule
| donnéé dans {a revendication 1 ou un-de ses sels
d'addition d'acides pharmaceutiquement accepta-
bles, et au moins un support pharmaceutique.

6. Préparations pharmaceutiques seion la re-
vendication 5 sous forme posologique unitaire,
caractérisée en ce qu'elles contiennent par unité
posologique de 2,5 @ 50 mg du compose de for-
muie ! donné dans la revendication 1 ou d’'un de
ses sels d’addition d’acides pharmaceutiquement
acceptables.

7. Préparaticns pharmaceutiques seion la re-
vendication 5 sous forme posologique unitaire,
caractérisées en ce gu’elles contiennent par unité
posologique de 5 a 25 mg du composé de formule
| donné dans 13 revendication 1 ou d’'un de ses sels
d‘addition d'acides pharmaceutiquement accepta-
bles.

8. Préparations pharmaceutiques seion ‘une
des revendications 5, 6 et 7, caractérisées en ce
qu’elies contiennent le -chlorhydrate du composé

‘de formule | donnée dans la revendication 1.

9. Composé de formule | donnée dans la reven-
dication 1 ou un de ses seis d'addition d’acides
pharmaceutiquement acceptables aux fins d'ap-
plication comme sédatif.

10. Comiposé de formule | donnée dans la reven-
dication 1 ou un de ses sels d'addition d’'acides
pharmaceutiquement acceptables aux fins d’ap-
plication comme anti-histaminique. .

11. Composé de formule | donnée dans ia reven-
dication 1 ou un de ses sels d'addition d'acides
pharmaceutiquement acceptables aux fins d'ap-
plication comme agent anti-dépresseur.

12. Application du composé de formule | don-
née dans la revendication 1 ou d'un de ses sels
d’addition d'acides pharmaceutiquement accepta-

bies & ia préparation de préparstions pharmaceu- .

tiques a action sédative, anti-histaminique et anti-
deépressive.
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1. A process for the production of R-{-})-u-
[{methylamino)methyl]-9,10-ethanoanthracene-
9(10H}-ethano!l of the formuia | or of an acid addi-
tion salt thiéreof, H' :

|
CH~C—-CH-NH—CH;

. OH '
N
| i)
V4
which process comprises .

a) resoiving the racemic «-[methylamino}-
‘methyl]-9,10-ethanoanthracene-3(10H)-ethanol
and isolating R-i—)-a-[(methylaminolmethyl}-
9,10-ethanoanthracene-9(10}-ethanol, if desired in

the form of an acid addition salt, or
b) reacting a compound of the formula il

H
CH;— —CHZ—X1 ) ("),
A Y,

with a compound of the formuia il
X—~CH; (1l

wherein one of X: and X, is the amino group and
the other is a reactive esterified hydroxyl group.
and Y, is a free hydroxyl group, and X, together
with Y. can also be an epoxy group, and A is the
9,10-ethanoanthracene-3{ 10H)-y! radical, or

¢} in a compound of the formula V

H Z;
1
CHz~C-CH,~N-CH, {Iv)
A 0-Z,

in which at least one of Z;, and 2, is a removable
radical and the other may be hydrogen, or Z, and
Z, together are a divalent removable radical, and
A is the 9,10-ethanoanthracene-9(10H)- yl radical,
removing Z, andror Z,.

d) reducing a compound which differs from the
compound of the formula ! only in that, in said
compound, a carbon atom adjacent to the nitro-
gen atom is attached to this latter through a dou-
ble bond or is substituted by a hydroxyl group or
an oxo radical, optionally together with lower al-
koxy, or .

e} adding ethylene to R-u-[(methylamino)-
methyl]-9(10H)-anthracene-ethanol, and, if de-
sired, converting the resultant R-{-}-«-[imethyl-
aminoimethyl|-3.10-ethanoanthracene-9(10H)-
ethanol into an acid addition salt and-or liberating
the base from a resultant acid addition sald.

2. A modification of the process according to
Siatmt v oAG LD ZoMprises readcling a8 compound of
the general formuia V

<

QH  CO-R

CHz=C~CH,~N-CH; V)
il
A H

i which R. 1s an unsubstituted or substituted
hydrocarbon radical or an unsubstituted or substi-
tuted heterocyclic radical, and A is the 9,10-

. ethanoanthracene-3(10H}-y! radical, with a sirong

oxygen-containing inorganic or organic acid or
with a halide thereof, and hydrolysing the inter-
mediate obtained, and, if desired, converting the
resultant R-{—}--{{methylaminolmethyl]-9,10-
ethanoanthracene-9(10H}-ethanol into an acid ad-
dition salt and.or liberating the base from a resut-
tant acid addition salt.

3. A process according to claim 1 for the produc-
tion of a pharmaceuticaily acceptable acid addi-
ton salt of R-t-j-u-limethylamino}methyi}-9,10-
ethanoanthracene-3{10H}-ethanol.

4. A process according to claim 1 for the produc-
tion of the hydrochioride of R-{—}-u-{{methyi-
aminoimethyl}-9,10-ethanoanthracene-8(10H)-
ethanol,

Revendications pour |'Etat contractant: AT
. " fas. printed)
1. Procéde de oreparatiog au R-{—}-c-iméthyi-
aminoJimethyt}-9,10-ethanoanthracene-9{10H)-
éthanoi de formuie |

H
CH;—!—CH;—-NH—CHE

h

et de ses sels d'addition d’acides, caractérisé en ce
que

3} on sépare 1'u-{iméthylaminolméthyl}-9,10-
éthanoanthracéne-9(10H}-éthanol racémique et
on isole le R-(—)-«- [{méthylamino}méthyi}-9,10-
éthanoanthracéne-9(10H}-éthanot, éventuetle-
ment sous la forme d’'un sel d’addition d’acide, ou

b) on fait réagir un compgsé de formule il

H

CHz-C—CH-X

I } ' (,
A Y,

avec un composé de formule {H

Xr~CH; (n

ou l'un des symboles X, et X, représente le
groupe.amino et I'autre un groupe hydroxy estéri-
fié réactif et Y, représente un groupe hydroxy



libre, et X, peut également représenter avec Y: un
groupe époxv. ot A represarts to radica 3.3%
etnanoanthracene-310Hi-yie, ou

¢l dans un composé de formule IV -

H Z;
(EH;—E—CH;—N—CH; , v
A O-Z.

ou au moins I'un des symboles Z, et Z, représente
un radicat separable et I'autre éventueliement un
hydrogéne, ou bien ou Z. et Z, représentent en-
semble un radical bivalent séparabie, et A repré-
sente le radical 9,10-éthanoanthracéne-9{10H)-yle,
on sépare le ou les radicaux Z, et ou Z,, ou

d) on réduit un composé qui ne se differencie du
composé de formule | qu'en ce qu'un atome de
carbone voisin de 'atome d’azote est relié a celui-
ci par une doubie liatson ou est substitué par un

groupe hydroxy ou par un radical oxo, eventueile-’

ment avec un alcoxy inférieur. ou

e) on fixe de I'éthyléne sur le R-u-l{méthylami-
nolmethyl]-9{10H)-anthracéne-éthanol, et éven-
tuellement on transforme le R-{=}-u-[(méthylami-
noimethyi)-9,10-éthanoanthracene-9{10H)-étha-
nol ainsi obtenu en un sel d’addition d’acide ou on

libere ia base & partir d'un sel d’addition d'acide

obtenu.
2. Modification du procedé seion la revendica-

tion 1, caractensee en ce quon fait réagir un

compose de formule géneraie V .

Qo co-R
[ 4
A H

ou R représente un radical hydrocarboné éven-
tueliement substitué ou un radical hétérocyclique
gventiuenement substitue et A represente un radi-
cal 9,10-éthanoanthracene-9(10H}-yie, avec un
acide inorganique ou organigue fort contenant de
I'oxygéne ou un hatogénure d'un tel acide et on
hydrolyse le produit intermédiaire apparu, et si on
le désire on transforme le R-{ - )-«-[(méthylamino)-
méthyi]-9,10-éthanoanthracéne-9(10H)-éthanol
ainsi obtenu en un sel d'addition d’acide ou on
libére la base a partir d'un sel d’'addition d'acide
obtenu.

3. Procédé selon la revendication 1, caractérisé
en ce qu'on prépare un sel d'addition d'acide
pharmacestiquement acceptable du R-( - }-u-[{mé-
thylamino)méthyl|-9,10-éthanoanthracéne-
9{10H)-éthanol.

4. Procédé selon la revendication 1, caractérisé
en ce qu’'on prépare le chlorhydrate du R-{-)-u-
|[{iméthylamino)meéthyl!}-9,10-éthanoanthracéne-
S8({10H)-ethanol.
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