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ABSTRACT OF THE DISCLOSURE

This invention relates to cycloalkanol-substituted phe-
nol ethers having a basic amine group in the cycloalkyl
ring, which are useful as analgesic drugs.

The present application is a continuation-in-part of
copending application Ser. No. 357,024, filed Mar. 30,
1964 and entitled “Phenol Ethers Containing Basic
Groups and a Process of Making Same,” and now aban-
doned.

The present invention relates to new and valuable phe-
nol ethers containing basic groups and, more particular-
1y, to cycloalkanol-substituted phenol ethers having basic
groups, to a process of making such compounds, to phar-
maceutical compositions containing such compounds, and
to a method of using such compounds and compositions
therapeutically.

Analgesic drugs are well known. Highly effective
analgesic compounds are derived from morphium, such
as morphine and other morphine alkaloids. However, it is
well known, that morphine as well as other morphium
alkaloids produce a number of serious side-effects. More
particularly they possess a high degree of tolerance and
drug dependence. For this reason numerous attempts
have been made to produce analgesic drugs which are
substantially free of these side-effects. However, none of
these attempts met with complete success.

Foster et al, for instance, disclose in “J. Pharma-
col. Exptl. Therap.” vol. 91, pages 195 to 209 (1947)
(abstracted in “Chemical Abstracts” vol. 42, page 983
(1948); see also: Lee et al. “Jubilee Volume Emil Barell”
pages 264 to 309, published Basel 1946, abstracted by
Lee in “Medicinal Chemistry” vol. I, page 444, published
by John Wiley and Sons, Inc., New York 1951) a num-
er of cyclohexanol derivatives with morphine-like phar-
macological activity, in laboratory animals among them,
for instance, 1 - (m-methoxy-phenyl) - 2 - piperidino-
methyl cyclohexanol-(1) designated by Foster et al. as
compound number Nu-640 and its propionic acid ester.
These compounds, however, have not only a weak anal-
gesic potency as stated and confirmed by Foster et al.
and also in the Lee publications but also a high toxicity
so that their therapeutic index is low, rendering the com-
pounds therapeutically useless.

Slomka et al. in “J. Am. Pharm. Assn., Scientific Edi-
tion” vol. 40, pages 47 to 51 (1951) disclose compounds
of the cyclohexane series which bear a structural relation-
ship to the morphine-type analgesics, among them 1-
phenyl-1-acetoxy-2 ~ dimethylamino methyl cyclohexane
hydrochloride and 1 - phenyl - 1-acetoxy-2-diethylamino
methy! cyclohexane hydrochloride.

However, these compounds as well as the unesterified
1-phenyl-1-hydroxy - 2 - dialkylamino methyl cyclohexane
compounds are analgesically ineffective or, respectively,
only slightly effective but of high toxicity.

1t is now an object of the present invention to pro-
vide - valuable therapeutically useful cycloalkanol-sub-
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stituted phenol ethers with a basic group in the cyclo-
alkyl ring and with an alkoxy group in m-position to said
cycloalkyl ring, which compounds are substantially free
of the disadvantages of the known, above-mentioned
compounds of similar structure.

Another object of the present invention is to provide
a simple and effective process of making such new and
valuable phenol ethers.

A further object of the present invention is to provide
pharmaceutical compositions containing, as essential ac-
tive drug, such phenol ethers.

Still another object of the present invention is to pro-
vide a method of relieving pain, of suppressing coughing,
and of producing other valuable therapeutic effects by the
administration to needful patients of such phenol ethers,

Other objects of the present invention and advan-
tageous features thereof will become apparent as the de-
scription proceeds.

In principle, the new and valuable phenol ethers, ac-
cording to the present invention, have the following For-
mula I

—O Ry
Rs ‘ /Rl
—CH:—N
Rs
CHz)n [6)]

wherein:

R, indicates alkyl containing 1 to 3 carbon atoms or ar-
alkyl, especially phenyl lower alkyl, such as benzyl or
phenyl ethyl;

R, and R; represent alkyl containing 1 to 6 carbon atoms,
aralkyl, especially phenyl lower alkyl, or Ry and R, to-
gether with the nitrogen atom to which they are at-
tached, form the morpholine ring or the pyrrolidine
ring;

R, indicates hydroxyl, halogen, or the lower alkanoyloxy
group, especially with 1 to 6 carbon atoms in the al-
kanoyl moiety; and

n represents the numerals 0, 1 or 2,

and the pharmaceutically acceptable, substantially non-
toxic acid addition salts of said phenol ethers.

The compounds of Formula I, especially those in which
n stands for the numeral 1 and Ry and R; represent
methyl, exhibit strong analgesic activity and are in general
well tolerated. For instance the EDjj, i.e. the analgesically
effective dose, after the administration of which 50% of
the test animals do no longer react to pain, of the hydro-
chloride of 1-(m-methoxy phenyl) - 2 - dimethyl-amino
methyl cyclohexanol-(1), when orally administered, is
11.2 mg./kg. of mice body weight. The DLz, i.e. the dose
causing death of 50% of the test animals of said com-
pound, when orally administered, is 395.0 mg./kg.

In addition to said analgesic activity, the compounds of
Formula I possess excellent antitussive activity. For in-
stance, when intravenously injected, 2.5 mg. of the above-
mentioned compound per kg. of cat’s body weight inhibit
75% of the mechanically provoked cough reflex. Said
cough reflex is also inhibited by intravenous administra~
tion of 2.5 mg. of the hydrochloride of 1-(m-methoxy
phenyl)-2-pyrrolidino methyl cyclohexanol-(1) per kg. of
cat’s body weight to 63%, by intravenous administration
of 1 mg. of the hydrochloride of 1-(m-benzyloxy phenyl)-
2-pyrrolidino methy! cyclohexanol-(1) per kg. of cat’s body
weight to 65%, and of 2.5 mg. of the hydrochloride of
1-(m-methoxy phenyl)-2-[N-methyl-N-(g-phenyl ethyl)
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amino methyl]  cyclohexanol-(1) per kg. of cat’s body
weight to 100%, respectively.

Furthermore, it was found that some of the 2-basically
substituted. 1-(m-substituted phenyl) cyclohexanol-(1)
compounds of Formula I have a noteworthy antiphlogistic
and antihistaminic activity. Tests have also shown that
the compounds have an analeptic and anticoryza effect
and depress the secretion of the nasal muscosa. so that they
are useful in human therapy, for instance, in the treatment
of bronchitis and of the common cold.

The cycloalkane ring in compounds of Formula I, ac-
cording to the present invention, contains two carbon
atoms, each carrying four different substituents. This con-
figuration causes cis-trans-isomerism. The isomers can be
resolved into their optically active forms by methods
known per se. The cis- and trans-isomers may be separated
from each other, for instance, by fractional distillation
of the free bases, by recrystallization of their salts, or by
other methods known per se.

The new compounds of Formula I are obtained, for
instance, by reacting a basically substituted cycloalkanone
compound of Formula II

0
I R3

CHz—N/

] AN
Rs
(CH3)a an
wherein Ry, Rz and n represent the same substituents and
numerals as indicated above, with a phenol ether com-

pound of Formula III

9%

—X
(II1)

wherein:

R; represents the same substituent as indicated above,
while

X represents lithium or the group MgHal wherein Hal
represents halogen,

in the presence of an ether, preferably a cyclic ether, and
hydrolyzing the intermediate thus obtained to yield the
compound of Formula I. Said compound may then be con-
verted into its addition salts with acids and/or into its
esters with lower alkanoic acids or hydrogen halides.

To esterify said compounds of Formula I with a lower

alkanoic acid, they are preferably reacted with halides or 5

anhydrides of said acids.

Reaction of the compounds of Formula II with the com-
pounds of Formula IH is preferably carried out at a tem-
perature between —50° C. and 4-100° C. Hydrolysis of
the intermediates is effected by treating the reaction mix-
ture, preferably while cooling, with water which may con-
tain ammonium salts, or with dilute acids.

The following examples serve to further illustrate the
present inventon - without, however, limiting the same
thereto. The melting points and boiling points given have
not been corrected. i

EXAMPLE 1

Five g. of magnesium turnings are added, while stir-
ring, to a mixture of 37.4 g. of m-bromo anisol and
160 ml. of absolute tetrahydrofuran at such a rate that
the reaction mixture boils gently due to the heat pro-
duced by the immediately starting reaction. Thereafter,
the reaction mixture is refluxed, while being stirred,
until the magnesium is completely dissolved. The reac-
tion mixture is cooled to between 0° C. and —10° C.
and a mixture of 23.25 g. of 2-dimethylamino methyl
cyclohexanone and 45 ml. of absolute tetrahydrofuran
is added dropwise thereto. The mixture is stirred at room
temperature for about 4 hours and is then poured slowly,
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while stirring, into a mixture of 25 g. of ammonium
chloride, 50 ml. of water, and 50 g. of ice. The layers
formed thereby are separated and the aqueous layer is
extracted twice with 50 ml. of ether each. The organic
solvent layers are combined, dried over sodium sulfate,
and- the solvents are evaporated. The residue is dis-
tilled, whereby 1 - (m-methoxy phenyl) - 2 - dimethyl-
amino methyl cyclohexanol-(1) is obtained in a yield
of 78.6% of the theoretical yield. Boiling point: 138~
140° C./0.6 mm. Hg. The hydrochloride obtained from
said base, for instance, by dissolving it in ether and
treating the solution with dry hydrogen chloride, melts
at 168-175° C.

The pharmacological test results given hereinabove in
column 2 were obtained with said reaction product which
is a mixture of the cis- and trans-isomers.

14.7 g. of the above-mentioned hydrochloride are dis-
solved in 150 ml. of acetic acid anhydride. The solution
is heated under reflux for three hours. The solvent is
then distiled off in a vacuum. The oily residue is dis-
solved in acetone. Ether is added thereto until crys-
tallization sets in. The mixture is allowed to stand and
the crystals are filtered off. Thereby the hydrochloride of
1 - (m-methoxy phenyl) - 1 - acetoxy - 2 - dimethyl-
amino methyl cyclohexane, melting at 150-155° C., is
obtained.

By using the same amount of propionic acid anhydride
and proceeding in the same manner as described above,
the hydrochloride of 1 - (m-methoxy phenyl) - 1 - pro-
pionoxy - 2 - dimethylamino methyl cyclohexane of the
melting point 198-199° C. is obtained.

EXAMPLE 2 )
Separation of the trans- and cis-isomers

500 g. of the hydrochloride of 1-(m-methoxy phenyl)-
dimethylamino methyl cyclohexanol-(1), i.e. of the mix-
ture of the cis- and trans-form as obtained according to
Example 1 are heated under reflux with a mixture of 2,500
ml. of anhydrous dioxane and 25 cc. of water for one
hour while stirring. The resulting solution is filtered
while still hot. The filter residue is again heated under
reflux with 1,250 ml. of anhydrous dioxane and filtered
while hot. The filter residue obtained thereby is dried
until the dioxane is completely removed therefrom. About
300 g. of the hydrochloride of the pure trans-form, i.e.
of the racemic 1(e) - (m-methoxy phenyl) - 2(e) - di-
methylamino methyl cyclohexane-1(a)-ol, are obtained
thereby. Melting point: 180-181° C.

The dioxane filtrate yields, on cooling, about 200 g.
of white crystals of the melting point 163-165° C. These
crystals are a mixture of about 20% to 30% of the cis-
isomer and about 70% to 80% of the trans-isomer. This
mixture cannot be further separated by boiling with
dioxane.

The hydrochloride of the pure cis-form, i.e. of the
racemic 1(e) - (m-methoxy phenyl) - 2(a) - dimethyl-
amino methyl cyclohexane-1(a)-ol is obtained from said
mixture by finely pulverizing said 200 g. in a mortar and
stirring it with 2000 m!. of dichloro methane at room
temperature for one hour. Thereby, the cis-isomer is
not dissolved. After filtering thie solution and recrystalliz-
ing the filter residue by dissolving it in methanol and
adding ether thereto until crystallization sets in, the re-
sulting purified cis-isomer has a melting point of 200-
201° C.

The dichloro methane filtrate yields, on evaporation,
a residue which consists of the substantially pure trans-
isomer, :

EXAMPLE 3
Resolving the transi-somer into its optically active forms
50 g. of the hydrochloride of the racemic I(e) - (m-
methoxy phenyl) - 2(e) - dimethylaminomethyl cyclo-
hexane - 1(a) - ol are dissolved in 200 ml. of water. Solid
sodium carbonate is added thereto until the solution is
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of ‘strongly alkaline ‘reaction, The alkaline solutionis

repeatedly -extracted - with ether, the ether extracts.are.

combined and -dried over sodium sulfate. On distilling
off the ether, the racemic 1(e).- (m-methoxy phenyl)-
2(e)-dimethylamino methyl cyclohexane-1(a)-ol is ob-

tained in the form of an oil boiling at 106-110° C./0.01
mm. Hg. . R .

27 g. of said racemic base are dissolved in 100 ml. of
acetic acid ethyl ester and the solution is heated under
reflux, A solution of 40 g. of dibenzoyl-D-tartaric acid in
200 ml. of acetic acid ethyl ester is added drop by drop
thereto. The mixture. is heated for two hours. On cooling,
63 g. of the dibenzoyl-D-tartaric acid salt of racemic
1(e)-(m-methoxy phenyl)-2(e)-dimethylamino methyl
cyclohexane-1(a)-ol are obtained.

5 g. of said salt are treated under reflux with 50 ml. of
acetic acid ethyl ester for 10 minutes. The hot mixture
is filtered. 2.0 g. to 2.2 g. remain as undissolved filter resi-
due. They are recrystallized by dissolving in isopropanol
and adding ether thereto until crystallization sets in, and
represent the pure dibenzoyl-D-tartaric acid salt of
(—) - 1(e) - (m-methoxy . phenyl)-2(e)-dimethylamino
methyl cyclohexane-1(a)-ol of the melting point 132-134°
C.; optical rotation [«]25==—76.2° (in 96% ethanol).

" On cooling the acetic acid ethyl ester solution, 2.4 g.
of the dibenzoyl-D-tartaric acid salt of (+4)-1(e)-(m-
methoxy phenyl) - 2(e) - dimethylamino methyl cyclo-
hexane-1(a)-ol are obtained. They are recrystallized from
acetic acid ethyl ester. Melting point: 111-114° C,;
optical rotation [a]®=—=>-53° (in'96% ethanol).

The hydrochlorides of the optically active bases are ob-
tained from said optically active dibenzoyl-D-tartaric acid
salts in the following manner:

2 g. of dibenzoyl-D-tartaric acid salt are dissolved in
a mixture of 20 ml. of water and 20 ml. of methanol. An
excess of a 20% aguéous sodium hydroxide solution is
added thereto. The mixturé is repeatedly extracted with
ether. The combined ether extracts are dried over sodium
sulfate. The ether is then distilled off in a vacuum. The
resulting residue is dissolved in acetone and is carefully
neutralized by the addition of an ethanol solution of
hydrogen chloride while cooling with ice. On addition of
ether, the hydrochlorides precipitate in the form of hygro-
scopic crystals, After drying in a vacuum, the optically
active crystals are no more ‘hygroscopic.

The hydrochloride of the . ( —)-1(e)-(m-methoxy
phenyl)-2(e)-dimethylamino methyl cyclohexane-1(a)-ol
has 2 melting point of 169-170° C.; optical rotation
[«]20=—=—28.0° (in water).

The ~hydrochloride of the ( +4)-1(e)-(m-methoxy
phenyl)-2(e)-dimethylamino methyl cyclohexane-1(a)-ol
has a melting point of 169-170° C.; optical rotation
[@]20=+427.5° (in water).

When mixing said two optically active hydrochlorides
in the proportion 1:1, the resulting mixture corresponds in
its ‘melting point and solubility to the racemic starting
hydrochloride.

' EXAMPLE 4

2.63 g. of the racemic base 1(e)-(m-methoxy phenyl)-
2(e)-dimethyl aminomethyl cyclohexane-1(a)-ol obtained
according to Example 3, are dissolved in 5 ml. of acetone.
1.16 g of maleic acid dissolved in 4 ml. of acetone are
added thereto. On adding ether to the solution, the maleic
acid addition salt.of the starting base crystallizes and is
filtered off. Its melting point is 68-70° C.

EXAMPLE 5

Following the procedure described in Example 1 but
using 2.5 g. of magnesium turnings, 18.7 g. of m-bromo
anisol, dissolved in 80 ml. of absolute tetrahydrofuran,
and 12.7 g. of 2-dimethylamino methyl cycloheptanone,
dissolved in 25 ml. of absolute tetrahydrofuran, 1-(m-
methoxy phenyl)-2-dimethylamino methyl cycloheptapol-
(1) is obtained in a yield of 73.8% of the theoretical-yield,
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Boiling point: 125° C./0,003 mm. Hg. Its hydrochloride
melts at 177-181° C.
In the same manner there are obtained, by reacting m-
methoxy phenyl magnesium bromide with the appropriate.
basic ketones, the following compounds:

EXAMPLE 6

1-(m-methoxy phenyl)-2-morpholino methyl = cyclo-
hexanol-(1); boiling point: 182-183° C./0.02 mm. Hg;
yield: 43.7%; melting point of the hydrochloride: 231-
233° C.
EXAMPLE 7

1-(m-methoxy phenyl)-2-pyrrolidino methyl cyclohex-
anol-(1); boiling point: 145-147° C./0.15 mm. Hg;
yield: 55.5%; melting point of the hydrochloride:
174-178° C.
EXAMPLE 8

1 - (m - methoxy phenyl) - 2 - [N - methyl - N - (8-
phenyl ethyl) amino methyllcyclohexanol-(1); boiling
point: 167° C./0.006 mm. Hg; yield 56.7%.

EXAMPLE 9

Five g. of magnesium turnings are treated, while
stirring, with a solution of 1 ml. of ethyl bromide in
15 ml. of absolute tetrahydrofuran. A solution of 39.5
¢. of m-bromo phenol benzylether in 150 ml. of absolute
tetrahydrofuran is added to the warm reaction mixture at
such a rate that the mixture boils gently. After refluxing
for one further bour, the mixture is chilled to 0° C. to
—10° C. A solution of 23.3 g. of 2-dimethylamino methyl
cyclohexanone in 45 ml. of absolute tetrahydrofuran is
added drop by drop thereto, while stirring. The reaction
mixture is then stirred at room temperature for four
more hours and is slowly poured into a stirred mixture
of 25 g. of ammonium chloride, 5¢ ml. of water, and 50
g. of ice. The layers formed thereby are separated and
the aqueous layer is extracted twice with 50 ml. portions
of ether. The combined organic solvent layers are dried
over sodium sulfate and the solvents are evaporated.
On distillation, the residue yields 1-(m-benzyloxy phenyl)-
2-dimethylamino methyl cyclohexanol-(1), boiling at
156-160° C./0.003 mm. Hg. Yield: 61% of the theo-
retical yield. The hydrochloride of this compound melts
at 141-143° C. .

By treating the hydrochloride with thionylchloride, the
hydrochloride of 1 - (m - benzyloxy phenyl) - 1 - chloro-
2-dimethylamino methyl cyclohexane is obtained. It melts,
after recrystallization from ethanol/ether, at 150-151° C.

By proceeding in the same manner as described in
Example 9 there are obtained by reaction of m-benzyloxy
phenyl magnesium bromide with the appropriate basic
ketones the following compounds:

EXAMPLE 10
1 - (m - benzyloxy phenyl) - 2 - dimethylamino methyl
cycloheptanol-(1), boiling point: 167-172° C./0.004
mm. Hg; yield: 45.3%; melting point of the hydrochlo-
ride: 140-143° C. Treatment with thionylchloride yields
the hydrochloride of 1 - (m - benzyloxy phenyl) - 1-
chloro-2-dimethylamino methyl cycloheptane, melting at
124-125° C.
EXAMPLE 11
1 - (m - benzyloxy phenyl) - 2 - pyrrolidino methyl
cyclohexanol-(1), boiling point: 175-178° C./0.0002
mm. Hg; yield: 27.4%; melting point of the hydrochlo-
ride: 171-173° C.

EXAMPLE 12
1 - (m - benzyloxy phenyl) - 2 - [N - methyl - N - (8-
phenyl ethyl) amino methyl] cyclohexanol-(1), boiling
point: 220-221° C./0.001 mm. Hg; yield: 46.6%; melt-
ing point of the hydrochloride: 173-175° C. .
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EXAMPLE 13

1 - (m - benzyloxy phenyl) - 2. (N - methyl - N-
benzylamino methyl) - cyclohexanol-(1);- boiling point:
208-210° C./0.001 mm. Hg; yield: 40.1%; melting point
of the hydrochloride: 188-190° C.

EXAMPLE 14

1 - (m - benzyloxy phenyl) - 2 - morpholinc methyl
cyclopentanol-(1), boiling point: 200-205° C./0.007
mm. Hg; yield: 43.6%; melting point of the hydrochlo-
ride: 169-170° C.

EXAMPLE 15

2.8 g. of small pieces of lithium are added to 150 ml.
of absolute ether stored under nitrogen. A few ml. of a
solution of 27.5 g. of butyl bromide in 50 ml. of absolute
ether are admixed thereto, while stirring. As soon as re-
action has set in, the mixture is chilled to —10° C. and
the remaining portion of the butyl bromide solution is
added dropwise. The reaction mixture is stirred at 0° C.
to +10° C. for 2 hours and then chilled to —40° C. to
—50° C. While stirring, a solution of 39.5 g. of m-bromo
phenol benzyl ether in a mixture of 60 ml. of absolute
ether and 90 ml. of absolute tetrahydrofuran, is added
slowly. Thereafter, a solution of 23.3 g. of 2-dimethyl-
amino methyl cyclohexanone in 45 ml. of absolute ether
is added dropwise thereto. The reaction mixture is stirred
at —40° C. for 2 hours. The temperature of the reaction
mixture is then allowed to slowly increase to room tem-
perature. The reaction mixture is worked up in the same
manner as described in Examples 1 and 9. The same
product as in Example 9 is obtained in a yield of 49.1%
of the theoretical yield.

EXAMPLE 16

The procedure is the same as described in Example 1.
There are used, however, 5 g. of magnesium turnings,
40.2 g. of m-ethoxy bromo benzene dissolved in 160 ml.
of absolute tetrahydrofuran, and 23.3 g. of 2-dimethyl-
amino methyl cyclohexanone dissolved in 45 ml. of
absolute tetrahydrofuran. 1 - (m - ethoxy phenyl) - 2-
dimethylamino methyl cyclohexanol-(1) is obtained
thereby. Its boiling point is 134-135° C./0.02 mm. Hg.
Melting point of the hydrochloride: 170-175° C.

In place of m-bromo anisol, m-bromo phenol benzyl
ether, and m-bromo phenol ethyl ether as used as the
one reaction component in the preceding examples, there
may be employed equimolecular amounts of other m-
halogenated phenol ethers such as m-iodo phenol ethyl

[971

10

20

25

30

35

40

45

50

8

ether, m-bromo phenol n-propyl ether, m-bromo phenol
isopropyl ether, m-iodo phenol g-phenyl ethyl ether and
the like m-halogenated -alkyl or aralkyl ‘phenot ethers
while otherwise the procedure is the same as described in
said examples.

In place of 2-dimethylamino methyl, 2-morpholino
methyl, 2-pyrrolidinomethyl, 2-[N-methyl-N-(g-phenyl
ethyl) amino methyl], 2-(N-methyl-N-benzylamino meth-
yl) cyclopentanones, cyclohexanones, or cycloheptanones
used in the preceding examples, there may be employed
equimolecular amounts of cyclopentanones, cyclohexa—
nones, or cycloheptariones which are substituted in 2-posi-
tion by the diethylamino methyl, di-n-propylamino methyl,
di-isobutylamino methyl, dipentylamino methyl, dihexyl-
amino methyl, N-methyl-N-ethylamino methyl, dibenzyl-
amino methyl, di-g-phenyl ethylamino methyl, N-butyl-
N-benzylamino methyl, and the like basic groups while
otherwise the procedure is the same as described in said
examples.

The hydroxyl group attached to the cycloalkyl ring in
1-position may be converted into the bromo, iodo, fluoro
substituent or into the formyloxy, propionyloxy, butyroyl-
oxy, valeroyloxy, and the like lower alkanoyloxy groups
by halogenating or acylating agents according to methods
known per se.

As stated hereinabove, the new cycloalkyl-substituted
phenol ethers having a basic group attached to the cyclo-
alkyl ring as well as their esters with hydrogen halides
or lower alkanoic acids can be converted into their acid
addition salts. In addition to the hydrochlorides and ma-
leate described hereinabove, other acid addition salts with
pharmaceutlcally acceptable, substantially non-toxic inor-
ganic and organic acids, such as nitric acid, sulfuric acid,
phosphoric acid, hydrobromic acid, acetic acid, propionic
acid, malonic acid, succinic acid, citric acid, tartaric acid,
malic acid, benzoic acid, salicylic acid, phthalic acid, nico-
tinic acid, and others may also be prepared according to
conventional methods of producing such acid addition
salts.

Pharmacological tests were carried out with the com-
pounds according to the present invention and with the
above-mentioned known compounds of similar structure,
especially with the compound designated as Nu-640 by
Foster et al. and disclosed by Lee in “Medicinal Chem-
istry,” Lee et al., and Foster et al. as mentioned herein-
above. The following Table I represents the results ob-
tained on testing the compounds for their analgesic and
antitussive activity as well as for their toxicity. The ther-
apeutic index, i.e. the quotient LDy5/EDy, 1s given for
some of the compounds.

TABLE I
Analgesic activity EDso . . Therapeu-~

No Compound (mice) Antitussive activity (cats) Toxicity LDso (mice) tic index

) S 1-(m-methoxyphenyl)-2- About 175 mg./kg. on oral 1.0 mg./kg. no effect; 10 mg./  472-551 mg./kg. oral; 333433 = 2.2-2.9.-
piperidino methyl cyclohexa- administration. kg. slight inhibition; toxic mg./kg. subcutan. 31.2-
nol-(1); Compound Nu 640 of Convulsions! side-effects. 37.6 mg./kg. i.v.

Foster et al. .

2o 1-phenyl-2-dimethylamino With 50 mg./kg. no effeet on Oni.v. administration of oo aas

methyl cyelohexanol-(1). oral administration. 2.5 mg./kg. no effect.
Unaeylated compound (C)
(1) of Slomka et al. . . .

b SR Propionic acid ester of No. 2. With 50 mg./kg. no effect on On i.v. administration of ..o oo l..

Next higher homologue of the oral administration. 2.5 mg./kg. no effect.
Slomka et al. compound (C)
1).

[ S Acetic acid ester of 1-phenyl-2- 50 mg./kg. on oral Not determined............... 68 mg. KE . e aaaeas 1.36.
diethylaminomethyl cyelo- administration.
hexanol-(1). Compound (C)

(2) of Slomks et al. B .

| B 1-(p-methoxy-phenyl)-2- 100 mg./kg. Convulsions!.._... INO €0t o - o e e e
pyrrolidine methyl cyclo-
hexanol-(1). -

[ S 1-(m-methoxyphenyl)-2- 11.2 mg./kg. on oral 75% inhibition on i.v. 395 mg./kg. on oral 35.2.
dimethylamino methyl administration. administration of 2.5 mg./ - administration. .
cyclohexanol-(1). Compound kg.
of Example 1; mixture of
cis- and trans-isomers. S

[ Racemic (e)-(in-methoxy 9.2 mg./kg. onl oral adminis- L oooeovocieeeiim i 510 mg./kg. on oral adminis- 55,

phenyl)-2(e)-dimethylamino
methyl eyclohexane-1(a)-ol.
Compound of Example 2;
trans-isomer.

tration. 10, 3mg./kg. on sub-
cutan. administration.

tration. 58 mg./kg. oniv,"
administration,
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TABLE I—Continued

Analgesic activity EDs

_Compound (mice)

Antitussive activity (cats)

Therapeu-

Toxicity LD (mice) tic index

Between 50 mg./kg. and 100
mg./kg. on subcutan.
administration.

Racemic 1(e)-(m-methoxy
phenyl)-2(a)-dimethylamino
methyl cyclohexane-1(a)-ol.

.. Compound of Example 2;
cis-isomer.

(4)-1(e)-(m-methoxy phenyl)-
2(e)-dimethylamino methyl
cyclohexane-1(a)-ol. Com-
pound of Example 3; D-form
of trans-isomer.

(—)-1(e)-(m-methoxy phenyl-
2(e)-dimethyl amino methyl
cyclohexane)-1(a)-ol. Com-
pound of Example 3; L-form
of trans-isomers.

1-(m-methoxy phenyl)-2-mor- .o
pholino methyl cyclohexanol-

(1) of Example 6.

9.6 mg./kg. on oral admin-
istration. 6.0 mg./kg. on
subcut. administration.

77 mg./kg. on oral admin-
.istration. 63 mg./kg. on
subcut. application.

- 1-(m-methoxy phenyl)-2-
pyrrolidine methyleyclo-
hexauol-(1).of Example 7.

1-(m-ethoxy phenyl)-2-dimethyl- .About 30 mg./kg-

649 or, resp., 62% cough

61 mg./kg. on i.v. admin-

Estimated
istration. 5-10.

425 mg./kg. on-oral admin- 45,
istration. 45 mg./kg. on i.v.

administration.

465 mg./kg. on oral admin- 6.
istration. 57 mg./kg. on i.v.
administration.

inhibition on intravenous
administration of 1 mg./kg.

or, resp., 2.5 mg./k
47%, or, resp., 619 cough

g.

inhibition on intravenous
administration of 1 mg./kg.
or resp., 2.6 mg./kg.

amino methyl eyclohexanol-
(1) of Example 16.

1-(m-methoxy phenyl)-2- 50 m0g./Kgeacaus Ry

dimethylamino methyl
cycloheptanol-(1) of Example

5.

1-(m-benzyloxy phenyl)-2-

" . dimethylamingmethyl cyclo-
hexanol-(1) of Example 9.

1-(m-benzyloxyphenyl)-2-
dimethylamine methyl eyclo-
heptanol-(1) of Example 10.

[N-methyl-N-(8-phenyl ethyl)
amino methyl} cyclohexanol-
(1) of Example 12.
1-(m-benzyloxy phenyl)-2-
pyrrolidino methyl cyelo-
hexanol-(1) of Example 11.

methyl-N-{8-phenyl ethyl)
amino methyl cyclohexanol-
(1) of Example 8. -

1-(m-benzyloxyphenyl)-2- eisimermaaimameecascansammeasen

60% cough inhibition on

intravenous administration

of 1 mg./k;
72% cough

g,
inhibition on

intravenous administration
of 1 mg./kg.

1-(m-methoxy phenyl)-2-N- Vewamemamommeeaanceacseenmemnonud e e mema—mmeseaecmem—c s~

65% inhibition on i.v. admin-
istration of 1 mg./kg.

50% inhibition on i,v. admin-
istration of 1 mg./kg., 100%
inhibition on i.v. admin-
istration of 2.6 mg./kg.

It is evident that the compounds according to the pres-
ent invention have a high analgestic activity and a low
toxicity so that their therapeutic index is very substan-
cially higher than that of the known compounds described
by Lee, Foster et al., and Slomka et al.

In addition thersto most of the compounds according
to the present invention have an excellent antitussive ac-
tivity.

Furthermore, the compounds of this invention and
expecially 1-(m-methoxy phenyl)-2-dimethylamino meth-
yl cyclohexanol-(1) and its trans-isomer do not affect res-
piration and blood circulation while the known com-
pound designated as Nu-640 causes depression of respira-
tion and a considerable decrease in blood pressure. The
compound according to this invention does not produce
any change in the electroencephalogram.

Tests carried out with guinea pigs which are subjected
to ultraviolet irradiation until erythema formation show
that intramuscular injection of 10 mg./kg. of the frans-
isomer of 1-(m-methoxy phenyl)-2-dimethylamino meth-
yl cyclohexanol-(1) causes complete suppression of the
erythema up to five hours after irradiation. In contrast
thereto the known compound Nu—640 is without effect
under these conditions when the same dose is administered.
Thus, the compound according to this invention exhibits
a pronounced antiphlogistic and anti-inflammatory effect.

Further pharmacological tests with mice and rats indi-
cate that the compounds according to the present inven-
tion and especially the trans-isomer of 1-(m-methoxy
phenyl)-2-dimethylaminomethyl cyclohexanol-(1) do not
cause addition, i.e. drug dependence, and that they have
a low degree of tolerance, i.e. that the dosis to produce
the same degree of physiological effect need not be in-
creased on repeated administration.

The new compounds are administered orally in the
form of powders, tablets, dragées, lozenges, or other solid
shaped or liquid preparations. Parenteral and especially
intramuscular or intravenous administration in the form
of aqueous solutions of their water soluble acid addition
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salts or of suspensions of the free bases, and rectal admin-
istration in the form of suppositories and the like is also
possible. .

Preparations to be administered orally are obtained for
instance, by diluting the active compounds with a solid
pulverulent extending agent or pharmaceutical carrier to
form an intimate mixture thereof. The components of
said mixture are, for instance, intimately mixed in a ball
mill or the like device to the desired degree of fineness, or
the finely powdered solid carrier is impregnated with a
solution of said compound in water or in other suitable
solvents, whereafter the water or solvent is removed by
evaporation, preferably while milling.

Tablets, pills, dragées, and the like compressed and
shaped preparations are prepared by using the commonly
employed diluting agents, binders and the like additives,
such as sugar, lactose; talc, starch, bolus alba, pectin; as
binders gelatin, gum arabic, methyl cellulose, yeast ex-
tract, agar, tragacanth;-as lubricants, stearic acid, mag-
nesium stearate, and others.

The following examples serve to illustrate compositions
containing the new cycloalkanol substituted phenol ethers
with a basic group in the cycloalkanol ring according to
the present invention as they are used in therapy without,
however, limiting the same thereto.

EXAMPLE 17

50 g. of the hydrochloride of 1-m-methoxy phenyl-2-
dimethylamino methyl cyclohexanol-(1) obtained accord-
ing to Example 1 and representing the mixture of the
trans- and cis-isomers and designated hereinafter as com-
pound A, are intimately mixed with 338 g, of starch, 144
g. of lactose, and 4 g. of o-benzoic acid sulfimide sodium.
The mixture is granulated with 140 g. of a 10% aqueous
starch paste. The moist granulate is passed through a 1
mm. sieve, dried at 40° C., and again passed through
such a sieve. The resulting granulate is mixed with 20 g.
of starch, 9 g. of talc, and 1 g. of magnesium stearate.
Said mixture is tabletted to tablets of 590 mg., each and a
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diameter of 13 mm. Each tablet contains 50 mg. of the
active agent. ) :
EXAMPLE 18

Capsules, each containing 75 mg. of the hydrochloride
of the racemic 1(e)-(m-methoxy phenyl)-2-(e)-dimeth-
ylamino methyl cyclohexane-1(a)-ol obtained according
to Example 2 and designated hereinafter as compound
B, are prepared by intimately mixing 75 g. of said com-
pound with 38.5 g. of dicalcium phosphate, 1.25 g. of
liquid paraffin (German Pharmacopeia VI) and 0.25 g.
of magnesium stearate, sieving said mixture, and filling
115 mg. of said mixture into each gelatin capsule.

EXAMPLE 19

5 g. of compound A, 20 g. of saccharose, 0.15 g. of
p-hydroxy benzoic acid methyl ester, and 0.5 g. of o-
benzoic acid sulfimide sodium are dissolved in water and
the solution is made up to a volume of 100 ml. by the
addition of distilled water. Flavoring agents are added.
The resulting solution is filled in drop-bottles. Each ml.
of the solution contains 50 mg. of the active compound.

EXAMPLE 20

197.5 g. of cocoa butter or the same amount of a syn-
thetic suppository base are melted and triturated with
2.5 g. of compound B. The mixture is poured into sup-
pository molds each containing 2 g. of the mixture, and
the mold is cooled to solidify the suppositories, Each
suppository contains 25 mg. of the active compound.

EXAMPLE 21

50 g. of the hydrochloride of (-)-1(e)-(m-methoxy
phenyl)-2(e)-dimethylamino methyl cyclohexane-1(a)-ol
obtained according to Example 3 and designated here-
inafter as compound C, 260 g. of starch, 96 g. of lactose,
and 4 g. of o-benzoic acid sulfimide sodium are granulated,
sieved and dried at 40° C. as described in Example 17.
The granulate is mixed with 20 g. of starch, 9 g. of talc,
and 1 g. of magnesium stearate and pressed to tablets of
450 mg. each and of a diameter of 12 mm. serving as
dragée cores. These cores are sugarcoated in the con-
ventional manner to yield dragées, each containing 50
mg. of compound C.

EXAMPLE 22

2.0 g. of compound B and 2 g. of sodium citrate are
dissolved in 200 ml. of water. The resulting solution is
filtered to remove fibers and is filled in ampoules con-
taining 10.0 mg. of the active compound B per ml. The
filled ampoules are sterilized by heating to 120° C. The
resulting solution is used for administration by intra-
muscular injection.

Of course, by variation and calculation of the ingredients
tablets and other compositions are prepared contajning
lower or higher amounts of the essential active agents as
desired. For instance, the tablets of Example 17 may
contain 25 mg., 75 mg. or 100 mg. of compound A, the
gelatin capsules of Example 18 25 mg., 75 mg. or 100
mg. of compound B, the dragées of Example 21 25 mg.,
75 mg. or 100 mg. of compound C, or the injectable
solutions of Example 22 2.5 mg., 5 mg., 25 mg. or 50
mg. of compound B.

As is evident from Examples 17 to 22, the essential
active ingredient is incorporated into dosage unit forms,
each containing a calculated amount of the essential active
ingredient to provide the particular desired therapeutic
effect. Generally the unit dosage forms are prepared by
suitable admixing with a pharmaceutical carrier, either
solid or liquid, which constitutes a major amount of the
dosage unit form as described, for instance, in Examples
17 to 22.

The particular form of the above given compositions
of Examples 17 to 22 and the like preparations in which
the essential active ingredient is administered orally,
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rectally, intramuscularly, intravenously or otherwise is
formulated. and prepared to supply an effective amount of
the said ingredient for the desired therapeutic effect, for
instance, analgesic action, antitussive action, and others,
especially without deleterious tolerance and -addiction
liability. E

Extensive clinical tests have been carried out with the
compositions of Examples 17 to 22 containing the com-
pounds of Examples 1 to 3, i.e. the hydrochloride of the
mixture of trans- and cis-isomers . of 1-(m-methoxy
phenyl)-2-dimethylamino methyl cyclohexanol (1) and
the hydrochloride of the trans-isomer the 1(e)-(m-me-
thoxy phenyl)-2(e) dimethylamino ‘methyl cyclohexane-
1(a)-ol. Numerous patients were treated for the follow-
ing indications: headaches, pain due to wounds, pain due
to fractures, carcinoma and metastases, backaches, pe-
ripheral circulatory disturbances, pain due to arthrosis,
neuralgiform and neuritic pain, abdominal pain, pain
due to acute rheumatism, preoperatively in place of opi-
ates, neuritis diabetica, lumbago and myalgias, toothache,
pain due to pneumonia and pleuritis, dysmenorrhea and
pain post partum, stenocardic pain. Most of these patients
were seriously ill.

Oral administration of single doses between about 25
mg. and about 100 mg. and preferably of 50 mg. or 75
mg, and a daily dose between 100 mg. and 600 mg. and
intramuscular administration of single doses between
about 10 mg. and about 50 mg. and preferably of 2 times
25 mg. in preparation for operations and to combat post-
operative pain and up to 4-8 times 25 mg. daily in inter-
vals has proved to be highly effective.

Substantially no side-effects and especially no effect on
blood pressure, pulse rate, liver function, and respiration
was observed. Of special value is the observation that
these compounds do not cause fatigue and tiredness and
thus do not affect the ability of the treated patient, for
instance, to drive a car or to cope with the problems of
modern traffic.

It was also found in clinical tests on children and adults
that the compounds according to the present invention
have a noteworthy anticoryza effect, i.e. that they decrease
the secretion of the nasal mucosa and thus that they are
useful as anticold remedies. The doses administered are
about the same as given hereinabove.

The compounds according to the present invention have
also proven to be of considerable therapeutic value when
used in combination with other therapeutically active
agents whereby frequently a synergistic effect is observed.
Especially valuable combinations are those with other
analgesics such as with acetylsalicylic acid, phenacetin, or
the like; with other antiphlogistic and antiinflammatory
agents, such as with phenyl butazone, or the like; with
analeptics such as with caffeine and amphetamine, or the
like; with antihistaminic agents, such as with pyribenz-
amine, diphenylhydramine  salicylate, chlorphenirimine
maleate, and others, with spasmolytic agents, such as the
methosulfate of (1-methyl piperidyl-2)-methyl benzilate,
atropine sulfate, or the like; with muscle relaxants, such
as with mephenesin, phenaglycodol, or the like; with seda-
tive agents, such as barbituric acid derivatives, for in-
stance, phenobarbitol, with chlorpromazine or the like.

The following example illustrates the composition of
such combination preparations without, however, limiting
the same thereto. ’ '

EXAMPLE 23

Tablets which are composed as follows are compared in
the conventional manner:

25 mg. of the hydrochloride of racemic 1(e)-(m-methoxy
phenyl) - 2(e) - dimethylamino methyl cyclohexane-1
(a)'OL

30 mg. of pentobarbital sodium,

250 mg. of ethoxy benzamide

250 mg. of p-acetamino phenol
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Of course, many changes and variations in the start-
ing materials and reaction components, in the reaction
conditions, temperature, and duration, in the methods used
for isolating and purifying the reaction products and for
converting them into their esters and acid addition salts,
and the like may be made by those skilled in the art in
accordance with the principles set forth herein and in the
claims annexed hereto.

‘We claim:

1. The phenol ether compound selected from the group
consisting of the cycloalkanol-substituted phenol ether
compound having a basic group in its cycloalkyl ring, said
compound being of the formula

—O Ry

Rs
H,—N<
Rs
CH)a

wherein

R, indicates a member selécted from the group con-
sisting of alkyl with 1 to 3 carbon atoms and phenyl
lower alkyl; -

R, and R; indicate members selected from the group
consisting of alkyl with 1 to 6 carbon atoms, phenyl
lower alkyl, and Ry and Rj, together with the ni-
trogen atom to which they are attached, forming the
morpholine ring and the pyrrolidine ring;

R, indicates a member selected from the group con-
sisting of hydroxyl, halogen, and the lower alkanoyl-
oxy group; and

n indicates the numerals from 0 to 2;

and its pharmaceutically acceptable, substantially non-
toxic acid addition salts.

2. The cyclohexanol-substituted phenol ether compound
of the formula

—ORs

/C H;
CH,—N
CHj

"HO—

wherein R; is alkyl with 1 to 3 carbon atoms.

3. The pharmaceutically acceptable, substantially non-
toxic acid addition salts of the cyclohexanol-substituted
phenol ether compound of the formula

—ORs

H o—l CHj;
He—N

CH;

wherein R; is alkyl with 1 to 3 carbon atoms.
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4. The cyclohexanol-substituted phenol ether compound
of the formula :

-~O Rs

>

/C H;
CH—N
CH;

HO

CF

wherein Rg is phenyl lower alkyl.

5. The pharmaceutically acceptable, substantially non-
toxic acid addition salts of the cyclohexanol substituted
phenol ether compound of the formula )

—O Rs

<

CH;
/
CH:—N
CH;

HO

-

wherein Rg is phenyl lower alkyl.

6. 1-(m-methoxy phenyl)-2-dimethylamino methyl cy-
clohexanol-(1).

7. The hydrochloride of 1-(m-methoxy phenyl)-2-di-
methylamino methyl cyclohexanol-(1).

8. 1-(m-methoxy phenyl)-2-pyrrolidino methyl
hexanol-(1).

9. The hydrochloride of 1-(m-methoxy phenyl)-2-pyr-
rolidino methyl cyclohexanol-(1).

10. 1-(m-benzyloxy phenyl)-2-pyrrolidino methyl cy-
clohexanol-(1).

11. The hydrochloride of 1-(m-benzyloxy phenyl)-2-
pyrrolidino methyl cyclohexanol-(1).

12. 1-(m-methoxy phenyl)-2 - [N-methyl-N-(g-phenyl
ethyl) amino methyl] cyclohexanol-(1).

13, The hydrochloride of 1-(m-methoxy phenyl)-2-[N-
l(nle)thyl-N-(ﬁ—phenyl ethyl)amino methyl] cyclohexanol-

14. The racemic 1(e)-(m-methoxy phenyl) - 2(e) - di-
methylamino methyl cyclohexane-1(a)-ol.

15. The hydrochloride of the racemic 1(e)-(m-me-
tl:zoxy phenyl)-2(e)-dimethylamino methyl cyclohexane-
1(a)-ol.

16. The pharmaceutically acceptable, substantially non-
toxic acid addition salts of the racemic 1(e)-(m-methoxy
phenyl)-2(e)-dimethylamino methyl cyclohexane-1(a)-ol.

17. (+)-1(e) - (m-methoxy phenyl)-2(e)-dimethyl-
amino methyl cyclohexane-1(a)-ol.

18. The hydrochloride of the (-)-1(e)-(m-methoxy
phenyl)-2(e)-dimethylamino methyl cyclohexane-1(a)-ol

19. The pharmaceutically acceptable, substantially non-
toxic acid addition salts of the (--)-1(e)-(m-methoxy
phenyl)-2(e)-dimethylamino methyl cyclohexane-1(a)-
ol

20. The racemic trans-isomer of the phenol ether com-
pound selected from the group consisting of the cyclo-
alkanol-substituted phenol ether compound having a
basic group in its cycloalkyl ring, said compound being
of the formula

cyclo;

—O Ry
Ry /R2
CHs—N
N\
Rs
CHp)n

wherein
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R, indicates a member:selected from the group con-
sisting of alkyl with 1 to 3 carbon atoms and phenyl
lower alkyl;

R, and R; indicate members selected from the group
consisting of alkyl with 1 to 6 carbon atoms, phenyl
lower alkyl, and R, and Ry, together with the nitro-
gen atom to which they are attached, forming the
morpholine ring and the pyrrolidine ring;

R, indicates a member selected from the group con-
sisting of hydroxyl, halogen, and the lower alkanoyl-
oxy group; and

n indicates the numerals from 0 to 2;
and its pharmaceutically acceptable, substantlally non-
toxic acid addition salts.

21. The dextro-rotatory form of the trams-isomer of
the phenol ether compound selected from the group con-
sisting of the cycloalkanol-substituted phenol ether com-
pound having a basic group in its cycloalkyl ring, said
compound being of the formula

/\l—— OR4
™
®
— 2
By CHy = n<
By
(),

wherein
R; indicates a member selected from the group consist-

ing of alkyl with 1 to 3 carbon atoms and phenyl
lower alkyl;
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Ry and Ry indicate members selected-from: the .group

~consisting of alkyl with 1.to 6 carbon:atoms;: phen_.yl?

---lower alkyl, and' Ry and Ry together:with. the nitro-

:gen atom: to which they are attached;: formmg the'
morpholine ring and the pyrrolidine ring; .-~

R; indicates a‘member selected from the group c0n51st-.

. -ing of hydroxyl,-halogen, and the Iower alkanoyloxy

group; and 5

n indicates the numerals from 0 to 2 v
and its -pharmaceutically - acceptable, substantlally non-
toxic acid- addition salts.. .-

22. ‘The racemic trans-isomer of the phenol ether com=
pound of claim 20 wherein:R; is alkyl-of. :to.3. carbon
atoms and benzyl, R, and Ry are each methyl, Ry is hy-
droxyl, and n is 1.

23. The dextro-rotatory form of:the phenol of claim 22.
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