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This invention relates to novel 3,4-dihydronaph-
thalenes and is more particularly concerned with novel
alkoxy substituted 2-phenyl-1-(tertiaryaminoalkoxy)
phenyl-3,4-dihydronaphthalenes and acid addition salts,
quaternary ammonium salts, N-oxides and N-oxide acid
addition salts thereof, and with processes for their
preparation.

This copending application is a division of application
Serial No. 135,767, filed September 5, 1961.

The novel compounds of the invention are selected
from the class consisting of (a) the free bases, (b) the
pharmacologically acceptable acid addition salts, (c)
the N-oxides, (d) the N-oxide pharmacologically ac-
ceptable acid addition salts, and (e) the quaternary am-
monium salts of compounds having the formula:
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wherein Ry and Rj are selected from the class consisting
of lower-alkyl and lower-alkyl linked together to form
a 5 to 7 ring atom saturated heterocyclic radical, one of
the ring atoms of which, in addition to the amino nitro-
gen atom, is selected from the class consisting of carbon
nitrogen, and oxygen, the other ring atoms being carbon,
CpoH,, represents alkylene from 2 to 6 carbon atoms,
inclusive, alkoxy contains from 1 to 8 carbon atoms, in-
clusive, and x is an integer from 1 to 4, inclusive.

The term “lower-alkyl” means an alkyl group contain-
ing from 1 to 8 carbon atoms, inclusive, such as methyl,
ethyl, propyl, butyl, amyl, hexyl, heptyl, octyl, and iso-
meric forms thereof. Examples of alkoxy containing
from 1 to 8 carbon atoms, inclusive, are methoxy,
ethoxy, propoxy, butoxy, amyloxy, hexyloxy, heptyloxy,
octyloxy, and isomeric forms thereof.

The term “lower alkyl groups linked together to form
a 5 to 7 ring atom saturated heterocyclic radical, one of
the ring atoms of which, in addition to the amino nitro-
gen atom, is selected from the class consisting of carbon,
nitrogen, and oxygen, the other ring atoms being car-
bon” is inclusive pyrrolidino, 2-methylpyrrolidino, 2,2-
dimethylpyrrolidino, and like alkylpyrrolidino groups,
piperazino, 4-methylpiperazino, 2,4-dimethylpiperazino,
and like alkylpiperazino groups, morpholino, piperidino,
2-methylpiperidino, 3-methylpiperidino, and like alkyl-
piperidino groups, hexamethyleneimino, homopiperazino,
homomorpholino, and the like.

The acid addition salts of the invention comprise the
salts of the compounds having the Formula I and of the
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corresponding N-oxides with pharmacologically ac-
ceptable acids such as sulfuric, hydrochloric, nitric,
phosphoric, lactic, benzoic, methane-sulfonic, p-toluene-
sulfonic, salicylic, acetic, propionic, maleic, malic, tar-
taric, citric, cyclohexylsulfamic, succinic, nicotinic, as-
corbic acids, and the like.

The quaternary ammonium salts of the invention are
the salts obtained by reacting the free bases having the
Formula I with quaternating agents, for example, lower
alkyl halides, lower-alkenyl halides, di(lower-alkyl) sul-
fates, aralkyl halides, lower-alkyl arylsulfonates, and the
like. The term “lower-alkyl” has the meaning herein-
before defined. The term “aralkyl” means an. aralkyl
group containing from 7 to 13 carbon atoms, inclusive,
such as benzyl, phenethyl, phenylpropyl, benzhydryl,
and the like. Examples of quaternary salts of the com-
pounds of Formula I are the methobromide, methiodide,
ethobromide, propyl chloride, butyl bromide, octyl
bromide, methyl methosulfate, ethyl ethosulfate, allyl
chloride, allyl bromide, benzyl bromide, benzhydryl
chloride, methyl toluenesulfonate, and the like.

The novel compounds of the invention, including the
free bases of Formula I, the acid addition salts thereof,
the quaternary ammonium salts thereof, and the cor-
responding N-oxides and N-oxide acid addition salts
possess pharmacological activity.  Illustratively, the
compounds of the invention are useful as anti-inflamma-
tory agents, antifertility agents, antiestrogenic. agents,
and as agents for the lowering of cholesterol blood levels
in mammals including man and animals of economic
value. For purposes of administration to mammals, the
novel compounds of the invention can be employed per
se, for example, enclosed in a hard capsule for oral
administration, or can be combined with solid or liquid
pharmaceutical carriers and formulated in the form of
tablets, powder packets, or capsules, using starch and
like excipients, or dissolved or suspended in suitable
solvents or vehicles, for oral or parenteral administra-
tion.

In addition to their pharmacological activity, the com-
pounds of the invention are also useful as intermediates.
For example, the compounds having the Formula I can
be reacted with fluosilicic acid to form the fluosilicate
salts which in dilute aqueous solution are effective moth-
proofing agents as more fully disclosed in U.S. Patents
2,075,359 and 1,915,334,

The novel compounds of the invention having the
Formula I can be prepared by reaction of an appropri-
ately substituted 1-keto-1,2,3,4-tetrahydronaphthalene
(ie., an a-tetralone) having the formula:
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wherein alkoxy and x have the significance herein-
before defined (with the exception noted below), with a
Grignard reagent have the formula:

BN
/N —CuHza—0
R —MgHal

(I1I)

wherein Ry, Ry, and C H,, have the significance herein-
before defined and Hal represents a halogen atom. The
reaction is carried out advantageously in the presence of
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an inert solvent under anhydrous conditions in accord-
ance with the established procedure for Grignard reac-
tions. Suitable inert solvents include diisopropyl ether,
diisobutyl ether, tetrahydrofuran, and the like. The re-
action can be carried out at temperatures within the range
of about 0° C. to about the boiling point of the solvent
employed and is preferably carried out at elevated tem-
peratures, for example, at or near the boiling point of the
reaction mixture.

The reaction time varies within wide limits according to
the temperature at which the reaction is conducted. Gen-
erally speaking, where the reaction. is carried out at ele-
vated temperatures such as the boiling point of the reac-
tion mixture, it is necessary to employ a reaction time of
the order of several hours to ensure completion of the
reaction,

The desired dihydronaphthalene having the Formula I
can be isolated from the reaction mixture by conventional
procedures, for example, by decomposing the reaction mix-
ture with water, ammonium chloride, and the like, fol-
lowed by separation of the organic layer and removal of
solvent therefrom. In many cases, the product so ob-
tained is largely the desired compound (I) contaminated
with minor impurities and unchanged starting material
which can be removed by simple procedures, for example
by isolation of the desued compound (I) as an acid addi-
tion salt.

However, in some cases the desired 3,4-dihydronaph-
‘thalene (I) is contaminated with appreciable quantities of
the corresponding 1 - hydroxy - 1,2,3,4 - tetrahydronaph-
thalene having the formula (IV) below and in certain cases
the reaction product obtained is largely this compound
‘contammg only a small amount of the desired compound

@.

/R1
O_CnHZn—N

AN
Ra

av)

In the above formula R;, Ry, CyHjyy,, alkoxy and x have
the significance hereinbefore defined.

The compound (IV), when obtained as the major re-
action product or when present in significant quantities in
the above-described reaction product, can be converted
to the desired compound (I) by dehydration. The de-
hydration can be effected in most instances by heating the
‘compound (IV) in a solvent such as benzene, toluene,
xylene, and the like which forms an azeotrope with water,
in the presence of a trace of a strong acid such as hydro-
chloric, sulfuric, p-toluenesulfonic acids and the like.
The water which is formed in the dehydration is removed
from the reaction mixture azeotropically. There is there-
by obtained a solution of the desired compound (I) from
which the latter can be isolated by evaporation or other
conventional procedures.

In certain cases, the dehydration of the 1-hydroxy-1,2,
3,4-tetrahydronaphthalene (IV) requires more drastic con-
ditions such as heating the compound at, or slightly above,
its melting point, preferably in the presence of an inert
gas, until evolution of water is complete.

The Grignard reagents having the Formula III which
are employed as starting materials in the process of the
invention can be prepared by reaction of magnesium in an
anhydrous inert organic solvent such as diisopropyl ether,

10

15

20

25

30

35

40

50

55

60

65

70

75

Org. Chem. 14, 862, 1949.

4

dibutyl ether, tetrahydrofuran, and the like with the ap-
propriately substituted halobenzene having the formula:

R
NN _ 0,y ~0
Ra

wherein Ry, Ry, C,Hs, and Hal have the significance here-
inbefore defined, using procedures well-known in the art
for the preparation of Grignard reagents.

© The halobenzenes having the Formula V can be pre-
pared by etherification of the corresponding halophenol
with the appropriate tertiaryaminoalkyl halide

(8%

BN
N—CuHz:-Hal
/
Rs
wherein Ry, Ry, and C,H,y,, and Hal have the significance
hereinbefore defined. The etherification is conducted ad-
vantageously in an inert solvent such as a lower alkanol,

for example, methanol, ethanol, isopropyl alcohol, and

the like in the presence of a base such as sodlum hy-

‘droxide, sodium methoxide, and the like.

The tertiaryaminoalkyl halides having the formula

R

1
\N—Cnﬂzn-Hal
/
Rz
wherein Ry, Ry, C Hs, and Hal have the significance here-
inbefore defined, employed in the preparation of the halo-
benzenes (V) can themselves be prepared by halogena-
tion- of the corresponding tertiaryaminoalkanols, which
tertiaryaminoalkanols in turn can be made by interaction
of the requisite secondary amine

BN
NH
/
Ra
wherein Ry and R, have the significance hereinbefore de-
fined, with the appropriate haloalkanol, Hal—C,H,,0H,
wherein Hal and C,Hj,, have the significance hereinbefore
defined, in accordance with known methods. The con-
densation between the secondary amine

R;
NH
Ra

and the haloalkanol Hal—C,H,,0H can be carried out,
for example, using the procedure described by Moffett, J.
Alternatively, the desired
tertiaryaminoalkanols can be prepared by heating the see-
ondary amine

R
NH

1
AN
7/
Ra
with the appropriate haloalkanoic acid ester, followed
by reduction of the thus-produced aminoalkanoic acid
ester with lithium aluminum hydride according to the

‘method described by Moffett, supra.

The conversion of the tertiaryaminoalkanols so obtained
to the .corresponding tertiaryaminoalkyl halides can be
carried out by the use of known halogenating agents such
as thionyl bromide, thionyl chloride, phosphorus tri-
bromide, phosphorus trichloride, and the like, using, for
-example, the procedure described by Moffett et al., J. Am.
Chem. Soc. 77, 1565, 1955.

The o-tetralones (II) which are employed as starting
materials in the process of the invention can be prepared
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by the following methods. For example, they can be pre-
pared according to the following reaction scheme:

alkoxy] < +
[ xy]‘@ CH, _
Ng” T
Il 0
(o]
(VID)

VD
NC
[alkoxy]x «—— [alkoxy]x ”
NG No”
I 1l
O
(IX) (VIII)
HOO C\ HOO C\
[alkoxy]s J —— [alkoxy] x@
¢
g X1y

X) l

(11

In the above reaction sequence, alkoxy and x have the
significance hereinbefore described with the exceptions
noted above.

In the above reaction sequence, the appropriately st}b-
stituted alkyl phenyl ketone (VI) is condensed with
benzaldehyde (VII) to produce the corresponding cha'l-
cone (VIII) under conditions conventionlly employed in
the preparation of chalcones, for example, by condensa-
tion of (VI) and (VII) in the presence of a base such as
sodium hydroxide, potassium hydroxide, and the like, in an
inert solvent such as a mixture of water and a lower
alkanol, for example, methanol, ethanol, and the like.
The reaction is generally conducted at or below room tem-
perature with external cooling as required. The chalc;one
(VIII) is isolated from the reaction mixture and purified
by conventional procedures, for example, by solvent ex-
traction followed by distillation, in the case of a liquid
product, or recrystallization in the case of a solid prod-
uct.

The chalcone (VIII) so obtained is then converted to
the corresponding nitrile (IX) by reaction with hydrogen
cyanide, for example, by treatment with an alkali metal
cyanide such as potassium cyanide, sodium cyanide, and
the like in the presence of acetic acid and an inert solvent
such as aqueous methanol, aqueous ethanol and the like,
using the procedure described by Newman, J. Am. Chem.
Soc. 60, 2947, 1938 for the conversion of benzalaceto-
phenone (chalcone) to a-phenyl-g-benzoylpropionitrile.
The desired nitrile (IX) generally separates from the re-
action mixture as a solid and can be isolated by filtration
and purified by recrystallization.

The nitrile (IX) so obtained is hydrolyzed to the cor-
responding keto acid (X) by conventional procedures for
the hydrolysis of nitriles, for example, by heating under
reflux in the presence of aqueous mineral acid such as sul-
furic acid until hydrolysis is substantially complete. The
desired acid (X) generally separates from the reaction mix-
ture as a solid and is isolated by filtration and purified by
recrystallization or by other conventional procedures, for
example, by conversion to an alkali metal salt followed
by acidification of the latter to regenerate the free acid.

The keto acid (X) so obtained is then subjected to re-
duction to form the corresponding acid (XI). The re-
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duction can be effected using any of the methods custom-
arily employed for the conversion of a keto group to a
methylene group. A particularly suitable reducing agent
is amalgamated zinc and treatment of the keto acid (X)
with amalgamated zinc in the presence of a mineral acid
affords the desired acid (XI) in excellent yield. The
acid (XI) can be isolated from the reaction mixture by
conventional procedures, for example, by decantation of
the liquid reaction mixture, followed by solvent extraction
of the decanted ligquid and evaporation of the solvent.
Generally speaking, the acid (XI) so obtained is suffi-
ciently pure to be msed in the next step of the synthesis
without further treatment. If desired, however, the acid
(XI) so obtained can be purified by conventional proce-
dures, for example, by distillation in the case of a liquid or
recrystallization in the case of a solid or by conversion to
an alkali metal salt followed by acidification of the latter
to yield the free acid.

In the final stage of the synthesis the acid (XI) is
cyclized to the required «-tetralone (II) in the presence
of a Lewis acid, using the general procedure described
by Fieser and Hershberg, J. Am. Chem. Soc. 61, 1272,
1939, The term “Lewis acid” is well known in the art
and is defined succinctly by Fieser and Fieser, “Organic
Chemistry,” third edition, page 138 (Reinhold, 1956).
Examples of such compounds are hydrogen fluoride,
boron trifiuoride, arsenic trifluoride, phosphorus penta-
flnoride, titanium tetrafluoride, concentrated sulfuric acid,
polyphosphoric acid, and the like. The preferred Lewis
acid for use in the above process is hydrogen fluoride.

A particularly convenient method of cyclizing the acid
(XI) according to the above procedure comprises adding
the acid (XI) to liquid hydrogen fluoride with stirring and
then allowing the hydrogen fluoride to evaporate at about
20-30° C. The desired a-tetralone (II) is then isolated
from the residue by conventional methods, for example,
by dissolving the residue in a suitable solvent such as
ether, washing the solution so obtained with an aqueous
solution of a base such as sodium carbonate, sodium hy-
droxide, and the like, and then evaporating the washed
solution to dryness. The a-tetralone (II) so obtained
can be purified, if desired, by conventional procedures,
for example, by recrystallization.

Alternatively, the acid (XI) can be cyclised to the
a-tetralone (II) by conversion of the acid (XI) to the cor-
responding acid chloride and treatment of the latter with
aluminum chloride or stannic chloride according to the
procedure described by Fieser et al., J. Am. Chem. Soc.
60, 170, 1938.

The alkyl phenyl ketones (VI) which are employed as
starting materials in the above-described synthesis of the
o-tetralones (II) can be prepared from the corresponding
nuclear-substituted ‘benzoic acids by conversion of the
latter to the acid chlorides followed by reaction of the
latter with the appropriate dialkyl cadmium according to
the procedure described in Chemical Reviews 40, 15,
1947. Many of the alkyl phenyl ketones (VI) are known
in the literature.

An alternative method for the preparation -of the «-
tetralones of Formula I is that described by Newman,
J. Am. Chem. Soc. 62, 2295, 1940, for the preparation
of 2-o-tolyl-3-methyl-a-tetralone. The method comprises
reacting the benzyl cyanide with the appropriately sub-
stituted phenethyl bromide

[alkoxy]x
~—CHyCH3Br

(alkoxy and x having the significance hereinbefore de-
fined) in the presence of sodamide and hydrolyzing the
resulting nitrile to give the corresponding acid (XI) which
is then cyclized as hereinbefore described to the a-tetra-
lone (II).

The acid addition salts of the compounds of the inven-
tion having the Formula I can be prepared by methods
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well known in the art. For example, the acid addition
salts of the invention can be prepared by reacting a free
“base having the Formula I with a pharmacologically ac-
ceptable acid, as hereinbefore defined, in the presence of
an inert solvent such as methanol, ethanol, and the like.

The N-oxide compounds of the invention can be pre-
pared by methods well known in the art, for example, by
reacting the free base of the Formula I with an oxidizing
agent such as hydrogen peroxide, peracetic acid, Caro’s
acid, and the like. Advantageously, the reaction is car-
ried out at ordinary temperatures (e.g., of the order of
20 to 30° C.) in the presence of an inert solvent such as
benzene, chloroform, lower-alkyl alkanoates such as ethyl
acetate, and lower alkanols such as methanol, ethanol,
isopropyl alcohol, and the like. Suitably the oxidizing
agent is employed in at least stoichiometric proportion
with respect to the free base (1) and preferably the oxidiz-
ing agent is present in a slight excess. When the reaction
has been completed, any excess of oxidizing agent can be
removed by treating the reaction mixture with an agent
such as platinum oxide, palladium, Raney nickel, and in-
organic hydrosulfites, such as sodium hydrosulfite, and
the like.

The N-oxide acid addition salts of the invention can be
prepared from the corresponding N-oxide and a pharma-
"cologically acceptable acid using the procedures herein-
before described for the preparation of the acid addition
salts of the compounds (I).

The quaternary ammonium salts of the invention can
be prepared by reacting a free base of the Formula I
with a quaternating agent, for example, an alkyl halide
such as methyl iodide, ethyl chloride, isopropyl bromide,
and the like, an alkenyl halide such as allyl chloride, allyl
bromide, and the like, a dialkyl sulfate such as dimethyl
sulfate, diethyl sulfate, and the like, an aralkyl halide
such as benzhydryl chloride, phenethyl bromide, and the
like, or an alkyl arylsulfonate such as methyl p-toluene-
sulfonate, and the like. Preferably the reaction is ef-
fected by heating the reactants together in the presence
of an inert solvent such as acetonitrile, acetone, meth-
anol, ethanol, and the like. Generally speaking, the de-
sired quaternary salt separates from solution upon cool-
ing the reaction mixture and can be isolated by filtration.
Purification of the quaternary salt can be effected by
conventional methods, for example, by recrystallization.

The following preparations and examples are illus-
trative of the process and products of the present inven-
tion, but are not to be construed as limiting.

PREPARATION 1
p-(2-diethylaminoethoxy) bromobenzene

A mixture of 272 g. (1.57 moles) of p-bromophenol,
1500 ml. of ethanol, and 340 g. (equivalent to 1.57 moles
of sodium methoxide) of a 25% solution of sodinm
methoxide in methanol was stirred and heated under re-
flux and to the refluxing solution was added dropwise,
over a period of 30 minutes, a solution of 213 g. of 2-
diethylaminoethyl chloride in 200 ml. of ethanol. After
the addition was complete the mixture was stirred and
heated under reflux for a further 3 hours. At the end of
this time the reaction mixture was cooled and filtered,
and the filtrate was evaporated under reduced pressure.
The residual oil was dissolved in 1500 ml. of ether and
the ether solution was washed with two 200-ml. portions
of dilute aqueous sodium hydroxide solution and then
with four 200-ml. portions of water. The ethereal so-
lution was dried over anhydrous magnesium sulfate, and
the filtrate was evaporated. The residue was distilled
under reduced pressure and that fraction having a boil-
ing point of 110-115° C. at a pressure of 0.3 mm. of
mercury was collected. There was thus obtained 310 g.
of p-(2-diethylaminoethoxy)bromobenzene in the form of
an oil. The free base so obtained was converted to the
hydrochloride having a melting point of 139 to 140° C.
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8
Analysis—Calcd. for CyoH;gBrCINO: .C, 46.69; H,

'6.20; N, 4.54. Found: C, 47.04; H, 6.47; N, 4.49.

Using the above procedure, but replacing the 2-diethyl-
aminoethyl chloride by 3-dimethylaminopropyl chloride,
2 - diethylaminopropyl chloride, 2 . dibutylaminoethyl
bromide, 2 - methylethylaminoethyl bromide, 3 - di-
ethylaminobutyl chloride, 5-dimethylaminopentyl bro-
mide, 2 - diethylaminopentyl bromide, 6 - dimethyl-
aminohexyl chloride, 2 - pyrrolidinoethyl chloride, 3-
(2,2 - dimethylpyrrolidino)propyl bromide, 2 - piperi-
dinoethyl chloride, 2 - piperidinopropyl bromide, 2-
morpholinoethyl chloride, 2 - morpholinobutyl bro-
mide, 1 - methyl - 4 - (2 - chloroethyl)piperazine, 2-
hexamethyleneiminoethyl chloride, 2 - homopiperazino-
ethyl chloride, and 2 -’homomorpholinoethyl chloride,
there are obtained p - (3 - dimethylaminopropoxy)bro-
mobenzene, p - (2 - diethylaminopropoxy)bromoben-
zene, p - (2 - dibutylaminoethoxy ) bromobenzene, p - (2-
N - methyl - N - ethylaminoethoxy)bromobenzene, p - (3-
diethylaminobutoxy)bromobenzene, p - (5 - dimethyl-
aminopentoxy)bromobenzene, p - (2 - diethylamino-
pentoxy)bromobenzene, p - (6 - dimethylaminohexyl-
oxy)bromobenzene, p - (2 - pyrrolidinoethoxy)bromo-
benzene, p - [3 - (2,2 - dimethylpyrrolidino)propoxy]
bromobenzene, p - (2 - piperidinoethoxy)bromobenzene,
p - (2 - piperidinopropoxy)bromobenzene, p - (2 - mor-
pholinoethoxy)bromobenzene, p - (2 - morpholinobu-
toxy)bromobenzene, p - [2 - (1’ . methyl - 4’ - pipera-
zino)ethoxy]bromobenzene, p - (2 - hexamethylene-
iminoethoxy)bromobenzene, p - (2 - homopiperazino-
ethoxy)bromobenzene, and p - (2 - homomorpholino-
ethoxy)bromobenzene, respectively.

Using the above procedure, but replacing p-bromo-
phenol by o-bromophenol and m-bromophenol, the cor-
responding o-  and -.m-(tertiaryaminoalkoxy)bromoben-

zenes are obtained.

PREPARATION 2
3’-methoxychalcone

A solution of 45 g. of m-methoxyacetophenone in 75
ml. of 95% ethanol was added to a cooled solution of
16 g. of sodium hydroxide in 140 ml. of water. The mix-
ture was then placed in an ice bath and 31.8 g. of benz-
aldehyde was added at such a rate as to keep the tem-
perature below 20° C. The mixture was stirred for an
additional 30 minutes in the cold and was then stirred
for 27 hours at room temperature. The resulting solu-
tion was extracted with ether and the extract was washed
with saturated brine solution before being percolated
through anhydrous magnesium sulfate and evaporated
to dryness under reduced pressure. The residue was dis-
tilled under reduced pressure. There was thus obtained
50.9 g. of 3’-methoxychalcone in the form of an oil hav-
ing a boiling point of 180 to 185° C. at a pressure of 4
mm. of mercury.

PREPARATION 3
2-phenyl-4-(3-methoxyphenyl) -4-ketobutyronitrile

A solution of 27.8 g. of potasium cyanide in 50 ml. of
water was added to a mixture of 50.9 g. of 3’-methoxy~
chalcone, 13.0 g. of acetic acid, and 100 ml. of 95%
ethanol over a period of 10 minutes. The temperature
was majntained at 45° C. The turbid mixture was then
stirred for 6 hours and allowed to stand overnight in the
cold. The crystalline solid which had separated was iso-
lated by filtration, washed with ice-cold aqueous ethanol
and with water, and recrystallized from ethanol. There
was thus obtained 49.22 g. of 2-phenyl-4-(3-methoxy-
phenyl)-4-ketobutyronitrile in the form of a crystalline
solid having a melting point of 96 to 101° C. The in-
frared spectrum of the compound (mineral oil mull)
exhibited maxima at 2200, 1660, and 1580 reciprocal
centimeters.
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PREPARATION 4

2-phenyl-4-(3-methoxyphenyl)-4-ketobutyric acid

A suspension of 49.22 g. of 2-phenyl-4-(3-methoxy-
phenyl)-4-ketobutyronitrile in a mixture of 140 ml. of
concentrated sulfuric acid and 125 ml. of water was
heated on a steam bath with vigorous stirring for 4 hours,
The resulting mixture was cooled and diluted with ice-
water. The solid which separated was isolated by filtra-
tion and recrystallized from aqueous ethanol and then
from benzene. There was thus obtained 29.5 g. of 2-
phenyl-4-(3-methoxyphenyl)-4-ketobutyric acid in the
form of a crystalline solid having a melting point of
140 to 145° C. An analytical sample having a melting
point of 143 to 145° C. was obtained by recrystallization
from benzene.

Analysis—Caled. for CyiH;604: C, 71.82; H, 5.67.
Found: C, 72.10; H, 5.74.

PREPARATION 5
2-phenyl-4-(3-methoxyphenyl) butyric acid

A total of 300 g. of mossy zinc was washed briefly
with 2.5 N hydrochloric acid and then with water. The
metal was covered with a solution of 6.7 g. of mercuric
chloride in 500 ml. of water, and this mixture was allowed
to stand for 30 minutes with occasional shaking. The
liquid phase was decanted and the amalgamated metal
was washed well with water. To the amalgamated zinc
so produced was added a mixture of 29.3 g. of 2-phenyl-
4-(3-methoxyphenyl)-3-ketobutyric acid and 400 ml. of
hydrochloric acid. The mixture was heated cautiously
to reflux temperature and then heated under reflux for
a total of 20 hours, additional portions of hydrochloric
acid being added after 5 hours and 10 hours of heating.
The resulting mixture was cooled and the liquid was de-
canted from the solid. The solid residue was washed
well with ether and the decanted liquid was extracted
with ether. The ether extract and washings were com-
bined and washed with water and then with saturated brine
solution before being percolated through anhydrous mag-
nesium sulfate. The percolate was evaporated to dry-
ness. There was thus obtained 26.2 g. of 2-phenyi-4-
(3-methoxyphenol)butyric acid in the form of a viscous
oil which was employed without further purification in
the process of Preparation 6. The infrared spectrum of
the compound (mineral oil mull) exhibited a maximum
at 1705 reciprocal centimeters.

PREPARATION 6
2-phenyl-6-methoxy-1,2,3,4-tetrahydro-1-naphthalenone

A total of 150 ml. of liquid hydrogen fluoride was
added to 26.2 g. of 2-phenyl-4-(3-methoxyphenyl)butyric
acid with cooling and swirling. The resulting mixture
was allowed to stand at room temperature for 3 days.
The residue was dissolved in methylene chloride and the
solution was poured into excess concentrated aqueous
potassium carbonate solution. The organic layer was
separated, washed with water and saturated brine solu-
tion, and then evaporated to dryness. The residue was
dissolved in 2 1. of mixed hexanes (Skellysolve B) con-
taining 7.5% by volume of acetone and the solution was
passed through a column of magnesium silicate (Florisil)
prewashed with the same solvent mixture. The eluate
was evaporated to dryness and the residue (17.0 g.) was
recrystallized twice from cyclohexane. There was thus
obtained 13.38 g. of 2-phenyl-6-methoxy-1,2,3,4-tetra-
hydro-1-naphthalenone in the form of a crystalline com-
pound having a melting point of ‘113 to 116° C.

Analysis—Caled. for C;H;604: C, 80.92; H, 6.39.
Found: C, 81.08; H, 6.35.
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PREPARATION 7

2-phenyl-4-methyl-6-methoxy-1,2,3,4-
tetrahydro-1-naphthalenone

A solution of 5 g. of 2-phenyl-4-(3-methoxyphenyl)-3-
ketobutyric acid in 100 ml. of ether is cooled to 0° C.,
and treated dropwise with stirring with 29 ml of 3 M
ethereal methyl magnesium bromide solution. When the
addition is complete the mixture is stirred for several
hours at room temperature and then heated under reflux
for 1 hour. The reaction mixture is decomposed by the
addition of ice water and dilute hydrochloric acid solu-
tion. The etheral layer is separated, washed with
aqueous ammonium chloride solution and with water,
and then dried over anhydrous sodium sulfate. The
dried solution is filtered, and the filtrate is evaporated to
dryness and the residue ds recrystallized from aqueous
ethanol. There is thus obtained 2-phenyl-4-(3-methoxy-
phenyl)-4-hydroxyvaleric acid.

A mixture of 1 g. of 2-phenyl-4-(3-methoxyphenyl)-4-
hydroxyvaleric acid, 100 mg. of p-toluenesulfonic acid
and 100 ml. of benzene is heated under reflux with re-
moval of evolved water until no further water is eliminated
from the reaction mixture. The residual solution is ex-
tracted with an excess of aqueous sodium hydroxide solu-
tion and the latter is acidified with hydrochloric acid. The
solid which separates is isolated by filtration, washed with
water, and dried. The residue [2-phenyl-4-(3-methoxy-
phenyl)-3-pentenoic acid] is dissolved in ethanol and hy-
drogenated in the presence of palladium-on-charcoal
catalyst until the uptake of hydrogen is complete. The
resulting solution is filtered and the filtrate is evaporated
to dryness. There is thus obtained 2-phenyl-4-(3-meth-
oxyphenyl)valeric acid. The latter acid is then cyclised
using the procedure described in Preparation 6 to give
2-phenyl-4-methyl-6-methoxy - 1,2,3,4-tetrahydro-1-naph-
thalenone,

Examples 1 through 19 below illustrate the preparation
of representative 2-phenyl-! - [((p-tertiaryaminoalkoxy)
phenyl]-3,4-dihydronaphthalene free bases and acid ad-
dition salts, quaternary ammonium salts, N-oxides, and
N-oxide acid addition salts thereof., The corresponding
2-phenyl-1-[o- and m- /(tertiaryaminoalkoxy) phenyl]-3,4-
dihydronaphthalene free bases and acid addition salts,
quaternary ammonium salts, N-oxides, and N-oxide acid
addition salts thereof are prepared as follows. The ap-
propriate o- and m- (tertiaryaminoalkoxy)bromobenzenes
are substituted for the corresponding p-(tertiaryaminoalk-
oxy)bromobenzenes in Examples 1 through 17 to obtain
the corresponding 2-phenyl-1-[o- and m-(tertiaryamino-
alkoxy)phenyl]-3,4-dihydronaphthalene free bases and ad-
dition salts thereof. The acid addition salts thus obtained
are substituted for the corresponding 2-phenyl-1-[p-terti-
aryaminoalkoxy) phenyl]-3,4-dihydronaphthalene acid ad-
dition salts in Examples 18 and 19 to obtain the corre-
sponding quaternary ammonium salts, N-oxides, and N-
oxide acid addition salts.

ExampLe 1

1-[p-(2-diethylaminoethoxy) phenyll-2-phenyl-6-methoxy-
3,4-dihydronaphthalene and the hydrochloride thereof

To 0.73 g. of dry magnesium chips maintained in an
atmosphere of nitrogen was added 5 ml. of tetrahydro-
furan and 4 drops of methyl iodide and the mixture was
stirred until reaction started. To the resulting mixture
was added a solution of 8.15 g. of p-(2-diethylamino-
ethoxy)bromobenzene in 85 ml. of tetrahydrofuran. The
resulting mixture was heated under reflux until substantial-
ly all of the magnesium had been consumed and to the
residual solution was added with stirring a solution of
7.55 g. of 2-phenyl-6-methoxy-1,2,3,4-tetrahydro-1-naph-
thalenone in 90 ml of tetrahydrofuran. The mixture
$0 obtained was heated under reflux for 16 hours before
being cooled. The cooled solution was treated with
ether and a small quantity of water. The gel which
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formed was removed by filtration and washed well with
ether. The ether filtrate and washings were combined
and washed with water before being dried over anhydrous
sodium sulfate and evaporated to dryness. The residual

oil was dissolved in a mixture of ether and benzene and 5

the solution so obtained was extracted with excess 0.5
N hydrochloric acid. The acid extract was extracted with
methylene chloride and the methylene chloride extract
was evaporated to dryness. The residue (6.48 g.) was
recrystallized from a mixture of chloroform and ethyl
acetate. There was thus obtained 3.42 g. of 1-[p-(2-
diethylaminoethoxy) phenyl]-2 - phenyl - 6 - methoxy-3,4-
dihydronaphthalene hydrochloride in the form of a crystal-
Jine solid having a melting point of 171 to 173° C. after
partially melting and resolidifying at 126° C. An ana-
Iytical sample was obtained by drying for 96 hours at
110° C. in vacuo.

Analysis—Calcd. for CyeH3,CINOy: C, 75.06; H, 7.39;
N, 3.02. Found: C, 74.74; H, 7.40; N, 3.03.

A solution of 1 g. of the above hydrochloride in water
was made basic by the addition of aqueous sodium. hy-
droxide solution. The basic solution was extracted with
ether, washed with water and dried over anhydrous
sodium sulfate. The dried solution was filtered and the
filtrate was evaporated to dryness. The residue was re-
crystallized from aqueous ethanol to obtain 1-[p-(2-di-
ethylaminoethoxy)phenyl] - 2 - phenyl-6-methoxy-3,4-di-
hydronaphthalene in the form of a crystalline solid.

ExAMPLE 2

1-1[p- (2-dimethylaminoethoxy)phenyll - 2 - phenyl - 6-
methoxy-3,4-dihydronaphthalene and the hydrochloride
thereof

Using the procedure described in Example 1, but re-
placing p-(2-diethylaminoethoxy)bromobenzene by p-(2-
dimethylaminoethoxy)bromobenzene, there is obtained
1- [p - (2 - dimethylaminoethoxy)phenyl] - 2 - phenyl - 6-
methoxy-3,4-dihydronaphthalene and the hydrochloride
thereof.

ExaMpPLE 3

1 - [p- (2 - diethylaminopropoxy) phenyl] - 2 - phenyl - 6-
methoxy-3,4-dihydronaphthalene and the hydrochloride
thereof

Using the procedure described in Example 1, but re-
placing p-(2-diethylaminoethoxy)bromobenzene by p-(2-
diethylaminopropoxy)bromobenzene, there is obtained
1 -[p - (2 - diethylaminopropoxy) phenyl] - 2 - phenyl - 6-
methoxy-3,4-dihydronaphthalene and the hydrochloride
thereof.

ExaMprLE 4

1 - [p - (2 - dibutylaminoethoxy)phenyl] - 2 - phenyl - 6-
methoxy-3,4-dihydronaphthalene and the hydrochloride
thereof

Using the procedure described in Example 1, but re-
placing p-(2-diethylaminoethoxy)bromobenzene by p-(2-
dibutylaminoethoxy)bromobenzene, there is obtain 1-[p-
(2-dibutylaminoethoxy)phenyl] - 2 -phenyl - 6 - methoxy-
3,4-dihydronaphthalene and the hydrochloride "thereof.

EXAMPLE 5

I-[p- (2 - N - methyl - N - ethylaminoethoxy)phenyl]-2-
phenyl-6-methoxy-3,4-dihydronaphthalene and the hy-
drochloride thereof

Using the procedure described in Example 1, but re-
placing p-(2-diethylaminoethoxy)bromobenzene by p-(2-
N-methyl - N - ethylaminoethoxy ) bromobenzene, there is
obtained 1-[p-(2-N-methyl-N-ethylaminoethoxy )phenylj-
2-phenyl-6-methoxy-3,4-dihydronaphthalene and the hy-
drochloride thereof.
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EXAMPLE 6

1 - [p - (3 - diethylaminobutoxy)phenyl] - 2 - phenyl - 6-
methoxy-34-dikydronaphthalene and the hydrochloride
thereof

Using the procedure described in Example 1, but re-
placing p-(2-diethylaminoethoxy )bromobenzene by p-(3-
diethylaminobutoxy )bromobenzene, there is obtained
1- [p - (3 - diethylaminobutoxy)phenyl] - 2 - phenyl - 6-
methoxy-3,4-dihydronaphthalene and the hydrochloride
thereof,

ExaMpPLE 7

1-[p- (5-dimethylaminopentoxy) phenyl] - 2 - phenyl-6-
methoxy-3 4-dihydronaphthalene and the hydrochloride
thereof

Using the procedure described in Example 1, but re-
placing p-(2-diethylaminoethoxy)bromobenzene by p-(5-
dimethylaminopentoxy)bromobenzene, there is obtained
1- [p -(3 - dimethylaminopentoxy ) phenyl] - 2 - phenyl-6-
methoxy-3,4-dihydronaphthalene and the hydrochloride
thereof.

ExAamMPLE 8
1-[p- (2-diethylaminopentoxy)phenyl] - 2 - phenyl - 6-
methoxy-3,4-dihydronaphthalene and the hydrochloride
thereof

Using the procedure described in Example 1, but re-
placing p-(2-diethylaminoethoxy)bromobenzene by p-(2-
diethylaminopentoxy ) bromobenzene, there is obtained
1-[p- (2 - diethylaminopentoxy)phenyl] - 2 ~ phenyl - 6-
methoxy-3,4-dihydronaphthalene and the hydrochloride
thereof.

ExAMPLE 9
1-[p+(6 - dimethylaminohexyloxy)phenyl] - 2 - phenyl - 6-
methoxy-34-dihydronaphthalene and the hydrochloride
thereof

Using the procedure described in Example 1, but re-
placing p-(2-diethylaminoethoxy) bromobenzene by p-(6-
dimethylaminohexyloxy)bromobenzene, there is obtained
1-[p-(6-dimethylaminohexyloxy)phenyl] - 2 - phenyl - 6-
methoxy-3,4-dihydronaphthalene and the hydrochloride
thereof.
i ExaMmpLE 10
1 - [p - (2 - pyrrolidinoethoxy)phenyl] - 2 - phenyl - 6-

methoxy-3,4-dihydronaphthalene and the hydrochloride

thereof

Using the procedure described in Example 1, but re-
placing p-(2-diethylaminoethoxy)bromobenzene by p-(2-
pyrrolidinoethoxy)bromobenzene, there is obtained 1-[p-
(2 - pyrrolidinoethoxy yphenyl] - 2 - phenyl - 6 - methoxy-
3,4-dihydronaphthalene and the hydrochloride thereof,
which latter has a melting point of 168 to 172° C.

ExampLE 11

I-{p- 13- (2,2 - dimethylpyrrolidino)propoxy]phenyl}-2-
phenyl-6-methoxy-3 4-dihydronaphthalene and the hy-
drochloride thereof

Using the procedure described in Example 1, but re-
placing p-(2-diethylaminoethoxy)bromobenzene by p-[3-
(2,2-dimethylpyrrolidino ) propoxyJbromobenzene, there is
obtained 1-{p-[3 - (2,2 - dimethylpyrrolidino)propoxy]-
phenyl}-2-phenyl-6-methoxy-3,4-dihydronaphthalene and
the hydrochloride thereof.

ExampLE 12

I1-[p-(2-piperidinoethoxy)phenyl] - 2 - phenyl-6-methoxy-
3,4-dihydronaphthalene and the hydrochloride thereof

Using the procedure described in Example 1, but re-
placing p-(2-diethylaminoethoxy)bromobenzene by p-(2-
piperidinoethoxy)bromobenzene, there is obtained 1-[p-
(2 - piperidinoethoxy) phenyl] - 2 - phenyl - 6 - methoxy-
3,4-dihydronaphthalene and the hydrochloride thereof,
which latter has a melting point of 216 to 219° C,
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ExamMpLE 13

1-[p-(2 - morpholinoethoxy) phenyl1-2-phenyl-6-methoxy-
34-dihydronaphthalene and the hydrochloride thereof

Using the procedure described in Example 1, but re-
placing p-(2-diethylaminoethoxy)bromobenzene by p-(2-
morpholinoethoxy)bromobenzene, there is obtained 1-[p-
(2-morpholinoethoxy)phenyl] - 2 - phenyl - 6 - methoxy-
3,4-dihydronaphthalene and the hydrochloride thereof,
which latter has a melting point of 200 to 204° C.

ExaMPLE 14
1-{p-12-(1’ - methyl - 4’ - piperazino)ethoxylphenyl} - 2-
phenyl - 6 - methoxy - 3,4 - dihydronaphthalene and the
hydrochloride thereof

Using the procedure described in Example 1, but re-
placing p-(2-diethylaminoethoxy)bromobenzene by p-[2-
(1’-methyl-4"-piperazino) ethoxy]bromobenzene, there is
obtained 1-{p - [2-(1"-methyl - 4’ - piperazino)ethoxy]-
phenyl}-2-phenyl-6-methoxy-3,4-dihydronaphthalene and
the hydrochloride thereof,

ExaMpLE 15

I-[p - (2-hexamethyleneiminoethoxy) phenyl] -2-phenyl-6-
methoxy-3 ,4-dilydronaphthalene and the hydrochloride
thereof

Using the procedure described in Example 1, but re-
placing p - 2-diethylaminoethoxy)bromobenzene by p-(2-
hexamethyleneiminoethoxy) bromobenzene, there is ob-
tained 1 - [p - (2 - hexamethyleneiminoethoxy) phenyl]-2-
phenyl-6-methoxy-3,4-dihydronaphthalene and the hydro-
chloride thereof.

ExampLE 16

1-[p-(2-homopiperazinoethoxy) phenyl] -2-phenyl-6-meth-
oxy - 34 - dihydronaphthalene and the hydrochloride
thereof

Using the procedure described in Example 1, but re-
placing p-(2-diethylaminoethoxy ybromobenzene by p-(2-
homopiperazinoethoxy)bromobenzene, there is obtained
1 -[p-(2-homopiperazinoethoxy) phenyl ]-2-phenyl-6-meth-
0xy-3,4-dihydronaphthalene and the hydrochloride there-
of.

ExampLe 17

I - [p - (2-homomorpholinoethoxy) phenyl] - 2 - phenyl-6-
methoxy-3,4-dihydronaphthalene and the hydrochloride
thereof

Using the procedure described in Example 1, but re-
placing p-(2-diethylaminoethoxy)bromobenzene by p-(2-
homomorpholinoethoxy)bromobenzene, there is obtained
1- [p- (2 - homomorpholinoethoxy) phenyl] - 2-phenyl-6-
methoxy-3,4-dihydronaphthalene and the hydrochloride
thereof.

ExamrLE 18

1-[p-(2-diethylaminoethoxy) phenyl] -2-phenyl-6-methoxy-
3,4-dihydronaphthalene methiodide

A solution of 1 g. of 1-[p-(2-diethylaminoethoxy)phen-
y11-2-phenyl-6-methoxy-3,4-dihydronaphthalene in 12 ml.
of acetonitrile is cooled in ice. To the cooled solution is
added 1.5 ml. of methyl iodide and the mixture is allowed
to stand overnight before being poured into 100 ml. of
ether. The solid which separates is isolated by filtration
and recrystallized from @ mixture of ethyl acetate and
ether. There is thus obtained 1-[p-(2-diethylaminoeth-
oxy)phenyl] - 2 - phenyl - 6-methoxy-3,4-dihydronaphtha-
lene methiodide in the form of a crystalline solid.

Similarly, using the above procedure, but replacing
methyl iodide by ethyl bromide, propy! bromide, allyl
bromide, and benzyl bromide, there are obtained the
ethobromide, propyl bromide, allyl bromide, and benzyl
bromide, respectively, of 1-[p-(2-diethylaminoethoxy)
phenyl1-2-phenyl-6-methoxy-3,4-dihydronaphthalene.
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Similarly, using the procedure described in Example
18, but replacing 1-[p-(2-diethylaminoethoxy)phenyl]-2-
phenyl-6-methoxy-3,4-dihydronaphthalene by any of the
free bases prepared as described in Examples 2 to 17, in-
clusive, there are prepared the corresponding methiodides
and like quaternary ammonium salts.

ExampLE 19

1 - [p-(2 - diethylaminoethoxy ) phenyl]-2-phenyl-6-meth-
oxy-34-dihydronaphthalene N-oxide and the hydro-
chloride thereof

To a solution of 1-[p-(2-diethylaminoethoxy) phenyl]-2-
phenyl-6-methoxy-3,4-dihydronaphthalene in 50 ml. of ab-
solute ethanol is added an equimolar quantity of 30%
hydrogen peroxide. The mixture is allowed to stand for
4 days at room temperature, at the end of which time the
mixture is shaken with 0.5 g. of platinum oxide until a
test for peroxide is negative. The mixture is then filtered
and the filtrate is evaporated to dryness under reduced
pressure. The residue is recrystallized from a mixture
of chloroform and ethyl acetate. There is thus obtained
1 - [p - (2-diethylaminoethoxy) phenyl]-2-phenyl-6-meth-
0xy-3,4-dihydronaphthalene N-oxide.

The N-oxide so obtained is converted to the corre-
sponding hydrochloride by dissolving the N-oxide in ether
and treating the ether solution with an excess of a satu-
rated solution of hydrogen chloride in ether. The solid
which separates is isolated by filtration. There is thus
obtained 1-[p-(2-diethylaminoethoxy)phenyl]-2-phenyl-6-
methoxy-3,4-dihydronaphthalene N-oxide hydrochloride.

Using the above procedure, but replacing 1-[p-(2-di-
ethylaminoethoxy)phenyl] - 2 - phenyl-6-methoxy-3,4-di-
hydronaphthalene by any of the free bases prepared as
described in Examples 2 to 17, inclusive, there are ob-
tained the corresponding N-oxides and the hydrochlorides
thereof., .

ExampLE 20

Ten thousand (10,000) tablets, each containing 125
mg. of 1 - [p-(2-diethylaminoethoxy)phenyll-2-phenyl-6-
methoxy-3,4-dihydronaphthalene hydrochloride and suit-
able for oral administration, are prepared from the fol-
lowing materials:

Grams
1 - [p - (2-diethylaminoethoxy)phenyl]-2-phenyl-6-
methoxy - 3,4 - dihydronaphthalene hydrochlo-

ride e 1250
Dicalcium phosphate _.____.__________________ 2500
Methylcellulose, U.S.P. (15 €¢pS.) - 65
Talc, bolted . _____________________ 450
Calcium stearate, fine powder ___________._____ 35

The powdered 1-[p-2-diethylaminoethoxy)phenyl]-2-
phenyl-6-methoxy-3,4-dihydronaphthalene hydrochloride
and the calcium phosphate are mixed well and granulated
with a 7.5% aqueous solution of the methylcellulose.
The granules are passed through a No. 8 screen and dried
carefully at 120° F. The dried granules are passed
through a No. 12 screen, mixed thoroughly with the talc
and calcium stearate, and compressed into tablets.

To produce tablets containing 250 mg. of active ingredi-
ent the amount of the latter employed in the above formu-
lation is increased to 2500 g.

I claim:

1. A compound selected from the class consisting of

(a) compounds having the formula:

/Rl
O—Oth—N
AN
Rz

[alkoxy]«x
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wherein R; and Ry are selected from the class con-
sisting of lower-alkyl from 1 to 8 carbon atoms, in-
clusive, and together with the nitrogen atom, a mem-
ber selected from the class consisting of pyrrolidino,
2-methylpyrrolidino, 2,2-dimethylpyrrolidino, piper-
azino, 4-methylpiperazino, 2,4-dimethylpiperazino,
morpholino, piperidino, 2-methylpiperidino, 3-meth-
ylpiperidino, hexamethyleneimino, homopiperazino
and homomorpholino, C,Hj, represents alkylene
from 2 to 6 carbon atoms, inclusive, alkoxy has
from 1 to 8 carbon atoms, inclusive, and x is an
integer from 1 to 4, inclusive;

(b) the nontoxic pharmacologically acceptable acid
addition salts of compounds of the above formula;
(c) the N-oxides of compounds of the above formula;
(d) the nontoxic pharmacologically acceptable acid
addition salts of N-oxides of compounds of the above
formula; and

(e) quaternary ammonium salts of compounds of the
above formula, selected from the class consisting of
Jower-alkyl gquaternary ammonium halides, lower-
alkenyl quaternary ammonjum halides, lower-alkyl
quaternary ammonium sulfates, aralkyl quaternary
ammonium halides, and lower-alkyl quaternary aryl-
sulfonates.

2. 1 - [p- (2-diethylaminoethoxy)phenyl] -2-phenyl-6-
" methoxy-3,4-dihydronaphthalene.
3. 1 - [p- (2-diethylaminoethoxy) phenyl]-2-phenyl-6-
methoxy-3,4-dihydronaphthalene hydrochloride.
4. 1 - [p- (2 - pyrrolidinoethoxy) phenyl] - 2-phenyl-6-
methoxy-3,4-dihydronaphthalene.
5.1 - [p- (2 - pyrrolidinoethoxy) phenyl] - 2-phenyl-6-
methoxy-3,4-dihydronaphthalene hydrochloride.
6. A compound selected from the class consisting of
(a) compounds having the formula:

R
/
O—CnHon—N
N
Ra

alkoxy:

wherein R; and R, are selected from the class con-
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sisting of lower-alkyl from 1 to 8 carbon atoms, in-
clusive, and together with the nitrogen atom, a mem-
ber selected from the class consisting of pyrrolidino,
2-methylpyrrolidino, 2,2-dimethylpyrrolidino, piper-
azino, 4-methylpiperazino, 2,4-dimethylpiperazino,
morpholino, piperidino, 2-methylpiperidino, 3-meth-
ylpiperidino, hexamethyleneimino, homopiperazino
and homomorpholino, C,Hj, represents alkylene
from 2 to 6 carbon atoms, inclusive, and alkoxy has
from 1 to 8 carbon atoms, inclusive;

(b) the nontoxic pharmacologically acceptable acid
addition salts of compounds of the above formula;

(c) the N-oxides of compounds of the above formula;

(d) the nontoxic pharmacologically acceptable acid
addition salts of N-oxides of compounds of the above
formula; and

(e) quaternary ammonium salts of compounds of the
above formula, selected from the class consisting of
lower-alkyl quaternary ammonium halides, lower-
alkenyl quaternary ammonium halides, lower-alkyl
quaternary ammonium sulfates, aralkyl quaternary
ammonium halides, and lower-alkyl quaternary aryl-
sulfonates.

7. A nontoxic pharmacologically acceptable acid addi-

tion salt of 1-[p-(2-diethylaminoethoxy)phenyl]-2-phen-

yl-6-methoxy-3,4-dihydronaphthalene. .

8. A nontoxic pharmacologically acceptable acid addi-
tion salt of 1-[p-(2-pyrrolidinoethoxy)phenyl]-2-phenyl-
6-methoxy-3,4-dihydronaphthalene.
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