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The present invention concerns polyhydro-isoquinoline
compounds. It relates more especially to 1-(pyridyl-lower
alkyl) -2-R-1,2,3,4- tetrahydro-isoquinolines, in which
lower alkyl separates the pyridyl group from the 1-posi-
tion of the isoquinoline nucleus by at least two carbon
atoms, and R represents a hydrocarbon radical, salts, N-
oxides or quaternary ammonium compounds thereof, as
well as procedure for the manufacture of such compounds.

The pyridyl group in the above compounds is repre-
sented primarily by 3-pyridyl or 4-pyridyl, as well as 2-
pyridyl; these pyridyl radicals are preferably unsubsti-
tuted, but may also be substituted by lower alkyl, e.g.
methyl, ethyl, n-propyl, isopropyl, and the like, lower
alkoxy, e.g. methoxy, ethoxy, n-propyloxy, isopropyloxy
and the like, phenyl, or any other suitable substituent.

Lower alkyl separating the pyridyl group from the 1-
position of the isoquinoline nucleus has from two to four,
preferably from two to three carbon atoms; it may be
represented by lower alkylene having from two to four,
preferably from two to three carbon atoms and separating
the pyridyl group from the 1-position of the isoquinoline
nucleus by at least two carbon atems, e.g. 1,2-ethylene, 1-
methyl-1,2-ethylene, 2-methyl-1,2-ethylene, 1,3-propylene,
1-methyl-1,3-propylene, 1,4-butylene and the like.

The radical R attached to the nitrogen atom of the iso-
quinoline nucleus stands primarily for an aliphatic radical,
especially lower alkyl, e.g. methyl, ethyl, n-propyl, iso-
propyl, n-butyl and the like, as well as lower alkenyl, e.g.
allyl, 2-methyl-allyl and the like. It may also stand for
a cycloaliphatic radical, such as cycloalkyl, e.g. cyclopro-
pyl, cyclopentyl, cyclohexyl, cycloheptyl, and the like, a
cycloaliphatic-aliphatic radical, such as cycloalkyl-lower
alkyl, e.g. cyclopentylmethyl, 1-cyclopentylethyl, 2-cyclo-
hexylethyl and the like, a carbocyclic aryl-aliphatic radi-
cal, such as phenyl-lower alkyl, e.g. benzyl, 1-phenylethyl,
2-phenylethyl and the like.

The 1,2,3,4-tetrahydro-isoquinoline nucleus may con-
tain other substituents. For example, the 2-position, or
more especially the 3-position may be substituted by lowe:
alkyl, e.g. methyl, ethyl, n-propyl, isopropyl and the like
The hexacyclic carbocyclic aromatic portion of the 1,2,
3,4-tetrahydro-isoquinoline represents a 1,2-phenylene
radical, which may be substituted by one or more than
one of them or of different substituents, such as lower
alkyl, e.g. methyl, ethyl, isopropyl, n-butyl and the like,
hydroxyl, etherified hydroxyl, such as lower alkoxy, e.g.
methoxy, ethoxy, n-propyloxy, isopropyloxy, n-butyloxy
and the like, phenyl-lower alkoxy, e.g. benzyloxy and the
like, or lower alkylenedioxy, e.g. methylenedioxy and the
like, esterified hydroxyl, such as halogeno, e.g. fluoro,
chloro, bromo and the like, lower alkanoyloxy, e.g. acetyl-
oxy, propionyloxy and the like, trifluoromethyl, nitro,
amino, such as N,N-di-lower alkyl-amino, e.g. N,N-di-
methylamino and the like, or any other suitable substi-
tuent. -A substituted 1,2-phenylene radical may therefore
be represented, for example, by lower alkyl-1,2-phenyl-
ene, e.g. methyl-1,2-phenylene (such as 4-methyl-1,2-
phenylene, 4,5-dimethyl-1,2-phenylene and the like), eth-
yl-1,2-phenylene (such as 4-ethyl-1,2-phenylene and the
like), n-propyl-1,2-phenylene (such as 4-propyl-1,2-phen-
ylene and the like), isopropyl-1,2-phenylene (such as 3-
isopropyl-1,2-phenylene and the like), or any other anal-
ogous lower alkyl-1,2-phenylene radicals, hydroxy-1,2-
phenylene (such as 3-hydroxy-1,2-phenylene, 4,5-dihy-

20

25

30

35

40

45

60

65

70

2

droxy-1,2-phenylene and the like), lower alkoxy - 1,2.
phenylene, e.g. methoxy-1,2-phenylene (such as 4-meth-
0xy-1,2-phenylene, 5-rnethoxy-1,2~phenylene, 4,5-dimeth-
oxy-1,2-phenylene and the like), ethoxy-1,2-phenylene
(such as 4-ethoxy-1,2-phenylene, 5-ethoxy-1,2-phenylene,
4,5-d1'ethoxy-1,2—phenylene and the like), n-propyloxy-1,2-
phenylene (such as 4-n-propyloxy-1,2-phenylene and the
like), isopropyloxy-1,2-phenylene (such as 4-isopropyl-
0xy-1,2-phenylene and the like), n-butyloxy-1,2-phenylene
(such as 5-n-buvtyloxy-1,2-phenylene and the like), or any
other analogous lower alkoxy-1,2-phenylene radical, lower
alkylenedioxy - 1,2 - phenylene, e.g. methylenedioxy-1,2-
phenylene (such as 4,5-methylenedioxy - 1,2 - phenylene
and the like) or any other analogous lower alkylenedioxy-
1,2-phenylene radical, halogeno-1,2-phenylene, e.g. fluoro-
1,2-phenylene (such as 4-fluoro-1,2-phenylene and the
like), chloro-1,2-phenylene (such as 4-chloro-1,2-phenyl-
ene, 4,5-dichlor-o-1,2—pheny1ene, and the like), bromo-1,2-
phenylene (such as 4-brom0-1,2-phenylen‘e, 6-bromo-1,2-
phenylene and the like) or any other analogous halogeno-
1,2-phenylene radical, trifluoromethyl-1,2-ethylene (such
4-triﬁuoromethyl-1,2-phenylene and the like), nitro-1,2-
phenylene (such as 4-nitro-1,2-phenylene and the like),
N,N-di-lower alkyl-1,2-phenylene, e.g. N,N - dimethyl-
amino-1,2-phenylene (such as 4-N,N-dimethylamino-1,2-
phenylene and the like), N-ethyl-N-methyl—amino-1,2-
phenylene (such as 5-N-ethy1-N—methylamino-1,2-phenyl-
ene and the like), N,N-diethylamino-1,2-phenylene (such
as 4-N,N—diethylamino-1,2-phenylene and the like), or
any other suitably substituted 1,2-phenylene radical.
Salts of the new compounds of this invention are partic-
ularly non-toxic, pharmacologically and therapeutically
acceptable, acid addition salts, for example, those with in-
organic acids, e.g. hydrochloric, hydrobromic, sulfuric,
phosphoric acids and the like, those with organic carbox-
ylic acids, e.g. formic, acetic, propionic, glycolic, lactic,
pyruvic, oxalic, malonic, succinic, maleic, fumaric, malic,
tartaric, citric, ascorbic, hydroxymaleic, dihydroxymaleic,
benzoic, phenylacetic, 4-aminobenzoic, 4-hydroxybenzoic,
cinnamic, mandelic, salicyclic, 4-aminosalicyclic, 2-phen-
oxybenzoic, 2-acetoxy-benzoic acid and the like, or those
with organic sulfonic acids, e.g. methane sulfonic, ethane
sulfonic, 2-hydroxyethane sulfonic, ethane 1,2-disulfonic
acid, benzene sulfonic, p-toluene sulfonic acid and the
like. Salts which may be prepared primarily for identifi-
cation purposes, are, for example, those with acidic or-
ganic nitro compounds, e.g. picric, picrolonic, flavianic
acid and the like, or metal complex acids, e.g. phospo-
tungstic, phosphomolybdic, chloroplatinic, Reinecke acid
and the like. Mono- or poly-salts may be formed de-
pending on the conditions used for the salt formation.
Also included within the scope of the present invention
are the N-oxides of the afore-mentioned compounds, as
well as the acid addition salts of such N-oxides.
Quaternary ammonium compounds of the compounds of
this invention may be mono-or di-quaternary ammonium
compounds depending on the conditions for the quaterni-
zation reaction. Quaternary ammonium compounds are
particularly the lower alkyl, e.g. methyl, ethyl, N-propyl,
isopropyl and the like, or phenyl lower alkyl, e.g. benzyl,
1-phenylethyl, 2-phenylethyl and the like, quaternary am-
monium halides, e.g. chloride, bromide, iodide and the
like, lower alkyl suifates, e.g. methyl sulfate and the Iike,
or sulfonates, e.g. methane sulfonate, ethane sulfonate,
2-hydroxy-ethane sulfonate, p-toluene sulfonate and the
like. Also included as quaternary ammonium compounds
are the corresponding quaternary ammonium hydroxides,
and the salts of such hydroxides with acids, particularly
with the organic carboxylic acids mentioned herein above.
Depending on the number of asymmetric carbon atoms
the chromane compounds of this invention may be ob-



2,183,828

3

tained as mixtures of racemates, racemates or antipodes,
the separation and resolution of which will be discussed
and illustrated herein below.

The compounds of this invention
represented by the formula:

As

may, therefore, be

;N-—R
CcH

|
APy

Ph
N

in which Py represents a pyridyl radical having the above
given meaning, A; stands for an alkylene radical having
from two to four, preferably from two to three carbon
atoms separating the pyridyl radical from the 1-position
of the isoquinoline nucleus by at least two carbon atoms,
R stands for a hydrocarbon radical, Ag represents a 1,2-
ethylene radical, which may contain lower alkyl groups
as substituents, and Ph stands for a 1,2-phenylene radical,
which may be substituted as shown hereinbefore, saits,
N-oxides or quaternary ammonium derivatives thereof.
The compounds of this invention exert analgesic prop-
erties, and can be used as analgetic agents to raise the
threshold of pain and alleviate symptoms connected with
acute pain, for example, in connection with surgery and
the like, or chronic pain. Compounds with particularly
outstanding analgesic.properties are those of the formula:

\( \CHz
e
I\

C CH

Ry
By ot
/

Rs

(J}nHZn)'—‘Py,

in which Py’ represents pyridyl, e.g. 3-pyridyl, 4-pyridyl
and the like, the letter n stands for one of the whole mem-
bers 2 and 3, the group of the formula—(CpHap)—
separates the pyridyl group Py’ from the 1-position of the
isoquinoline nucleus by at Ieast two carbon atoms, R’
stands for lower alkyl, R represents hydrogen or lower
alkyl, particularly methyl, and each of the groups Ry and
R, stands for hydrogen, hydroxyl, lower alkoxy, e.8.

methoxy, ethoxy and the like, phenyl-lower alkoxy, -e.g.
- benzyloxy and the like, halogeno, e.g. fluoro, chloro,
bromo and the like, or, when taken together, for lower
alkylenedioxy, e.g. methylenedioxy and the like, or the
pharmacologically acceptable, non-toxic acid addition salts
of such compounds. These compounds are represented by
the 6,7-dimethoxy-2-lower alkyl-1-(2-pyridylethyi)-1,2,3,
4-tetrahydro-isoquinolines, in which lower alkyl stands for
amethyl, ethyl, n-propyl, isopropyl and the like, and
pyridyl represents primarily 3-pyridyl or 4-pyridyl, or
pharmacologically acceptable, non-toxic acid addition
salts thereof.

The new compounds of this invention may be used as
medicaments in the form of pharmaceutical preparations,
which contain the new 1,2,3 4-tetrahydro-isoquinoline
compounds in admixture with a pharmaceutical organic
or inorganic, solid or liquid vehicle suitable for enteral,
e.g. oral, or parenteral administration. For making up
the preparations there may be used substances, which do
not react with the new compounds, such as water, gelatine,
lactose, starches, lactic acid, stearic acid, magnesium
stearate, stearyl alcohol, talc, vegetable oils, benzyl al-
cohols, gums, propylene glycol, polyalklene glycols, or any
other known carrier for medicaments. The pharmaceu-
tical preparations may be in solid form, for example, as
capsules, tablets or dragees, or in liquid form, for example
as solutions, suspensions or emulsions. If desired, they
may contain auxiliary substances, such as preserving, sta-
bilizing, wetting, emulsifying agents and the like, salts for
varying the osmotic pressure, buffers, etc. They may also
contain, in combination, other therapeutically useful sub-
stances.

10

15

20

25

30

40

50

56

60

65

70

75

4 _

The compounds of the present invention may be pre-
pared according to methods known per se, for example,
by introducing into a 1-(pyridyl-lower alkyl)-1,2,3,4-
tetrahydro-isoquinoline or a salt thereof, the group R
having the previously given meaning, and, if desired, con-
verting a resulting salt into the free compound, and/or,
if desired, converting a free compound into a salt, an N-
oxide, a salt of an N-oxide or a quaternary ammonium
compound thereof, and/or, if desired, separating a mix-
ture of isomers into the single isomers.

The introduction of the group R may be carried out
according to known methods, for example, by treating the
starting material with a one molar equivalent of a reactive
ester of an alcohol of the formula R—OH, in which R
has the previously given meaning. A reactive ester of
such alcohol is particularly one formed with a strong
inorganic acid, e.g. hydrochloric, hydrobromic, hydrodic,
sulfuric acid and the like, or a strong organic sulfonic
acid, e.g. methane sulfonic, ethane sulfonic, 2-hydroxy-
ethane sulfonic, p-toluene sulfonic acid and the like; re-
active esters are therefore, for example, the lower alkyl
halides, e.g. methyl, ethyl, n-propyl, isopropyl, n-butyl
chloride, bromide or iodide and the like, phenyl-lower
alkyl halides, e.g. benzyl, 1-phenylethyl, 2-phenylethyl
chioride or bromide and the like, di-lower alkyl svlfates,
e.g. dimethyl sulfate, diethyl sulfate and the like, lower
alkyl lower alkane sulfonates, e.g. methyl or ethyl meth-
ane sulfonate or ethane sulfonate and the like, lower atkyl
p-toluene sulfonates, e.g. methyl p-toluene sulfonate and
the like, cycloaikyl p-toluene sulfonates, e.g. cyclopentyl
p-toluene sulfonate, cyclohexyl p-toluene sulfonate and
the like, or any other suitable reactive ester. The reactive

ster is preferably reacted with the starting material in the
form of a metal compound, particularly of an alkali metal,
e.g. lithium, sodium and the like compound; the latter is
prepared by treatment with a suitable reagent capable of
forming such compound, for example, with an alkali
metal hydride, e.g. sodium hydride and the like, or any
other equivalent reagent. The formation of the metal
compound, as well as the treatment of the latter with the
reactive ester is preferably carried out in the presence of a
suitable inert solvent, if necessary, while cooling or at an
elevated temperature and/or in a closed vessel and/or in
sha atmosphere of an inert gas, €.2. nitrogen.

The introduction of the substituent R may also be per-
formed by acylating the starting material, for example,
by treating it with a reactive functional derivative of an
organic carboxylic acid, for example, a lower alkyl, e.g.
methyl, ethyl and the like, ester or a halide, e.g. chloride
and the like, of such carboxylic acid, or with the car-
boxylic acid itseli in the presence of a suitable reagent,
e.g. dicyclohexyl carbodiimide and the like, and convert-
ing the carbonyl portion of the resulting amide into a
methylene group by reduction with a hydride, for exam-
ple, with a light metalhydride, particularly an aluminum
hydride, e.g. lithivm aluminum hydride and the like, or
with catalytically activated hydrogen, for example, hy-
drogen in the presence of a copper chromate catalyst, or
with an electrolytic hydrogenation procedure. The above
reactions are carried out according to known methods.

A methyl group represented by R may also be intro-
duced according to other methods, for example, by treat-
ing the 1-(pyridyl-lower alkyl)-‘l,2,3,4-tetrahydro-isoquin-
oline starting material with formaldehyde in the presence
of a reducing reagent, e.g. formic acid, hydrogen in the
presence of a hydrogenation catalyst, e.g. palladium and
the like, or any other suitable reducing reagent; this meth-
ylation reaction is carried out according to known meth-
ods.

The starting material used in the above reaction may
be prepared, for example, by removing in a 1-(pyridyl-
lower alkyl)-3,4-dihydro—isoquinoline compound the dou-
ble bond extending from the 1-position, and, if desired,
carrying out the optional steps. The removal of the dou-

‘ble bond may be carried out according to known reduc-
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tion methods, for example, by treatment with a metal
borohydride, e.g. sodium borohydride and the like, if nec-
essary, in the presence of an activator, e.g. aluminum chlo-
ride and the like, or with catalytically activated hydrogen,
for example, hydrogen in the presence of a noble metal
catalyst, such as a palladium catalyst, a platinum catalyst
and the like, or any other suitable reagent.

The 1-(pyridyl-lower alkyl)-1,2,3,4-tetrahydro-isoquin-
oline compounds, which compounds are used as the start-
ing materials in the process for the preparation of the N-
substituted isoquinolines, and the 1-(pyridyl-lower alkyl)-
3,4-dihydro-isoquinoline compounds, which are used in
the preparation of the former, and in which compounds
lower alkyl separates the pyridyl radical from the 1-posi-
tion of the isoquinoline nucleus by at least two carbon
atoms, and the salts of these compounds are new and in-
tended to be included within the scope of this invention.
They may be represented by the formulae:

and

A1—Py
in which Py, A;, Ag and Ph have the previously given
meaning, or the salts, N-oxides and quaternary ammoni-
um compounds thereof. A preferred group of 1-(pyridyl-
lower alkyl)-1,2,3,4-tetrahydro-isoquinolines is represent-
ed by the formula:

Rs 0
X\ oH,
| |
R; ?H

(C oHn) —Py’

in which Py’, n, Ry, Ry and R have the previously given
meaning, and the group —(C,Ho,)— separates the pyr-
idyl group Py’ from the 1-position of the isoquinoline
nucleus by at least two carbon atoms, and salts thereof,
and is illustrated by the 6,7-dimethoxy-1-(2-pyridylethyl)-
1,2,3,4-tetrahydro-isoquinolines and the acid addition salts
thereof. A preferred group of 1-pyridyl-lower alkyl-3,4-
dihydro-isoquinoline intermediates are those of the for-
mula:

C%
Rs
(é nHan)—Py’

in which Py’, n, Ry, Ry and Ry have the previously given
meaning, and the group —(CyHan)— separates the pyr-
idyl group Py’ from the 1-position of the isoquinoline nu-
cleus by at least two carbon atoms, and the acid addition
salts thereof; these compounds are illustrated by the 6,7-
dimethoxy-1-(pyridyl - lower alkyl)-3,4-dihydro-isoquino-
lines and the acid addition salts thereof. Whereas the 1-
(pyridyl-lower alkyl)-1,2,3,4-tetrahydro-isoquinolines, in
which the nitrogen atom of the isoquinoline nucleus is
unsubstituted have no appreciable pharmacological activ-
ity and are used as intermediates only, the 1-(pyridyl-
lower alkyl)-3,4-dihydro-isoquinolines, particularly those
having the previously shown formulae, and particularly
the 6,7-dimethoxy-1-(pyridyl-lower alkyl)-3,4-dihydro-
isoquinolines, and the pharmacologically and therapeuti-
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cally acceptable, non-toxic acid addition salts thereof,
show analgesic properties and can be used as analgetic
agents, for example, as shown hereinbefore.

The above 1-(pyridyl-lower alkyl)-3,4-dihydro-isoquino-
line compounds, salts, N-oxides and guaternary ammoni-

_um compounds thereof, may be prepared for example, by

treating an N-(pyridyl-lower alkyl-carbonyl)-2-phenyleth-
yl-amine, particularly a compound of the formula:
A
Bz NH
O=C/
Ax——PY
in which Py, A, and A, have the previously given mean-
ing, and Bz stands for a phenyl radical, in which at least
one of the o-positions is unsubstituted, or a salt of such
compound, with a ring closing reagent, and, if desired,
carrying out the optional steps.

The above ring closure is performed according to known
methods; preferred reagents used in the above procedure
are acidic ring closing reagents containing phosphorous,
for example, phosphorous oxychloride, phosphorus penta-
chloride, phosphorus trichloride, phosphorus pentoxide
and the like. Ring closure is effected in the absence or
presence of a suitable inert solvent, preferably at an ele-
vated temperature, and, if necessary, in a closed vessel
and/or in the atmosphere of an inert gas, e.g. nitrogen
and the like.

The starting materials used in the above preparation
of the intermediates may be prepared according to known
methods, for example, by acylating a 2-phenylethylamine
with pyridyl-lower alkane carboxylic acid (for example in
the presence of a reagent, such as dicyclohexylcarbodi-
imide and the like), or with a reactive functional derivative,
such as lower alkyl, e.g. methyl, ethyl and the like, ester or
a halide, e.g. chloride and the like, of such acid; the acyla-
tion reaction is performed according to known methods.

The 1-(pyridyl-lower alkyl)-3,4-dihydro-isoquinolines
used as the intermediates in the preparation of the starting
materials may also be obtained, for example, by treating
an N-acyl-2-[o-(pyridyl-lower alkyl-carbonyl)-phenyl]-
ethylamine, particularly a compound of the formula:

Al

Ph HN-—Ac
c=0
A;—Py

in which Py, A;, A, and Ph have the previously given
meaning, and Ac stands for the acyl radical of an organic
carboxylic acid, or salt thereof, with a strong acid, and if
desired, carrying out the optional steps.

The acyl group, particularly the group Ac in the above
formula representing the intermediates, is preferably the
radical of an aliphatic carboxylic acid, such as a lower
alkanoic acid, €.g. acetic, propionic acid and the like, a
carbocyclic aryl carboxylic acid, such as a monocyclic
carboeyclic aryl carboxylic acid, e.g. benzoic acid and the
like, or any other suitable carboxylic acid. Ring closure
is achieved by treatment with a strong acid, especially
a strong mineral acid, e.g. hydrochloric, sulfuric acid and
the like, if necessary, at an elevated temperature, and/or
in the presence of an additional inert diluent.

The starting materials used in the above preparation of
the intermediates may be manufactured according to
known methods, for example, by reacting an N-acyl-2-
(O-lower alkanoyl-phenyl)-ethylamine, particularly a
compound of the formula:

Az
Ph HN—Ac
C=0

|
R
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in which Ph, A; and Ac have the previously given mean-
ing, and R stands for lower alkyl, particularly methyl,
with a pyridyl carboxaldehyde or a pyridyl-lower alkane
carboxaldehyde, if necessary, in the presence of a Claisen
condensation reagent, such as an alkali metal lower al-
kanolate, e.g. sodium methanolate and the like, and re-
moving in a resulting N-acyl-2-[o-(pyridyl-lower alkenyl-
carbonyl)-phenyl]-ethyl-amine compound the carbon-
carbon double bond, for example by treatment with hydro-
gen in the presence of a suitable catalyst, e.g. a palladium
catalyst and the like, to form the desired starting material.

The 1-(pyridyl-lower alkyl)-2-R-1,2,3,4-tetraliydroiso-
quinolines, in which R represents a hydrocarbon radical,
and the salts, N-oxides or guaternary ammonium com-
pounds thereof, may also be prepared by removing in a
1-(pyridyl-lower alkyl)-2-R-1,2-dihydro-isoquinolire or a
salt thereof the double bond extending from the 3-position,
and, if desired, carrying out the optional steps.

The removal of the double bond may be carried out
according to known reduction methods, for example, by
treatment with catalytically activated hydrogen, e.g. hy-
drogen in the presence of a metal, e.g. platinum, pal-
ladium and the like, catalyst, preferably in solution with
an inert diluent.

The starting materials used in the above procedure may
be prepared, for example, by reacting an 2-R-isoquino-
linium compound, in which R has the previously given
meaning, with a pyridyl-lower alkyl metal compound
capable of introducing the desired pyridyl-lower alkyl
radical into the 1-position of the isoquinolinium nucleus,
Such reagent is, for example, a pyridyl-lower alkyl-Grig-
nard reagent, such as a pyridyl-lower alkyl magnesium
halide, e.g. pyridyl-lower alkyl magnesium chloride and
the like; the reaction as carried out according to known
methods.

The compounds of this invention may be obtained in
the form of the free bases or as the salts thereof. A salt
may be converted into the free base, for example, by
treatment with an alkaline reagent, such as an alkali metal
hydroxide, e.g. lithium hydroxide, sodium hydroxide,
potassium hydroxide and the like, an alkali metal car-
bonate, e.g. sodium or potassium carbonate or hydrogen
carbonate and the like, ammonia, or any other suitable
alkaline reagent, as well as, for example, an anion ex-
change resin. A free base may be converted into a phar-
macologically acceptable acid addition salt by reacting
the former with one of the organic acids mentioned here-
inbefore. The salt-forming reaction may be carried out,
for example, by treating a solution of the free base in an
inert solvent or solvent mixture with the acid or a solu-
tion thereof and isolating the desired salt. The salts
may also be obtained as the hemihydrates, monohydrates,
sesquihydrates or polyhydrates depending on the con-
ditions used in the formation of the salts. Mono- or bis-
salts may be formed depending on the conditions used
in the procedure for the preparation of the salts.

N-oxides of the compounds of the present invention
may be prepared, for example, by treating a solution of
the resulting compound containing a tertiary nitrogen
atom or a salt thereof in an inert solvent with an N-oxi-
dizing reagent. Such reagents are, for example, ozone,
hydrogen peroxide, inorganic peracids, e.g. persulfuric
acid and the like, organic persulfonic acids, e.g. p-toluene
persulfonic acid and the like, or primarily organic per-
carboxylic acids, e.g. peracetic acid, perbenzoic acid,
monoperphthalic acid and the like. The N-oxides may
be obtained in the form of the free bases or the acid
addition salts thereof; N-oxide free bases may be con-
verted into their therapeutically acceptable acid addition
salts or the salts may be converted into the free N-oxide
bases according to the previously described procedures.
Mono- or di-N-oxides may be obtained depending on the
conditions used for the preparation of the N-oxides.

The quaternary ammonium compounds of the com-
pounds of this invention may be obtained, for example,

<t

10

20

30

45

50

55

60

65

70

75

8

by reacting the tertiary compound and a strong inorganic
or organic acid, such as a mineral acid, e.g. hydrochloric,
hydrobromic, hydriodic, sulfuric acid and the like, or a
strong organic acid, e.g. methane sulfonic, ethane sulfonic,
2-hydroxy-ethane sulfonic, p-toluene sulfonic acid and
the like. Such esters are specifically lower alkyl halides,
e.g. methyl, ethyl, n-propyl or isopropyl chloride, bromide,
iodide and the like, di-lower alkyl sulfates, e.g. dimethyl
sulfate, diethyl sulfate and the like, lower alkyl lower
alkane sulfonates, e.g. methyl or ethyl methane sulfonate
or ethane sulfonate and the like, lower alkyl hydroxy-
lower alkane sulfonate, e.g. methyl or ethyl 2-hydroxy-
ethane sulfonate and the like, or lower alkyl carbocyclic
aryl sulfonate, e.g. methyl p-toluene sulfonate and the
like, or the corresponding esters of phenyl-lower alkanols,
e.g. benzyl alcohol and the like. The quaternizing re-
actions may be performed in the absence or presence of
a solvent, under cooling, at room temperature or at an
elevated temperature, at atmospheric pressure or in a
closed vessel under pressure, and, if desired, in the at-
mosphere of an inert gas, e.g. nitrogen.

Resulting quaternary ammonium compounds may be
converted into the corresponding quaternary ammonium
hydroxides, for example, by reacting a quaternary am-
monium halide with silver oxide or a quaternary am-
monium sulfate with barium hydroxide, by treating a
quaternary ammonium salt with an anion exchanger, or
by electro-dialysis. From a resulting quaternary am-
monium hydroxide there may be obtained quaternary am-
monium salts by reacting the base with acids, for exam-
ple, those used for the preparation of acid addition salts.
A quaternary ammonium compound may also be con-
verted directly into another quaternary ammonium salt
without the formation of an intermediate quaternary am-
monium hydroxide; for example a quaternary ammonjum
iodide may be reacted with freshly prepared silver chlo-
ride to yield the quaternary ammonium chloride, or a
quaternary ammonium iodide may be converted into the
corresponding chloride by treatment with hydrochloric
acid in anhydrous methanol. Quaternary ammonium
compounds may also be isolated as hydrates; depending
on the conditions for their formation mono- or bis-quater-
nary ammonium compounds may be formed.

Resulting racemates may be resolved into the optically
active forms, the levo-rotatory I-form and the dextro-ro-
tatory d-form. Such resolution procedure may be car-
ried out according to methods which are suitable for the
separation of a racemate. For example, to a solution of
the free base of a racemate (a d,l-compound) in a suitable
inert solvent or solvent mixture is added one of the opti-
cally active forms of an acid, containing an asymmetric
carbon atom, or a solution thereof. Especially useful as
optically active forms of salt-forming acids, having an
asymmetric carbon atom, are the d-tartaric acid (L-tar-
taric acid) and the I-tartaric acid (D-tartaric acid); the
optically active forms of di-benzoyl tartaric, di-p-toluyl-
tartaric, malic, mandelic, 10-camphor sulfonic acid, quinic
acid and the like, may also be used. Salts, which are
formed by the optically active forms of the base with
the optically active forms of the acid may then be iso-
lated, primarily on the basis of their different solubilities.
The free and optically active base may be obtained from
a resulting salt according to methods known for the con-
version of a salt into a base, for example, as is outlined
hereinbefore. An optically active base may be con-
verted into a therapeutically useful acid addition salt with
one of the acids mentioned hereinbefore, or may be con-
verted into a quaternary ammonium compound as will be
described hereinbefore. The optically active forms may
also be isolated by biochemical methods.

This invention also comprises any modification of the
process wherein a compound obtainable as an intermedi-
ate at any stage of the process is used as starting mate-
rial and the remaining step(s) of the process is (are) car-
ried out. It also includes any new intermediates, which
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may be formed in one of the procedures outlined herein-
before.

In the process of this invention such starting materials
preferably used with lead to final products mentioned in
the beginning as preferred embodiments of the inven-
tion.

The following examples are intended to illustrate the
invention and are not to be construed as being limitations
thereon. Temperatures are given in degrees centigrade.

Example 1

A solution of 6.8 g. of 6,7-dimethoxy-1-[2-(4-pyridyl)-
ethyl]-1,2,3,4-tetrahydro-isoquinoline in 250 ml. of etha-
nol and 125 ml. of a 37 percent aqueous solution of for-
maldehyde is treated with hydrogen in the presence of
palladium on charcoal (10 percent). After on equiva-
lent of hydrogen has been absorbed, the catalyst is filtered
off, the solution is concentrated, and the residue is dis-
solved in benzene. The organic solution is treated with
hydrogen bromide gas, the resulting 6,7-dimethoxy-2-
methyl - [2 - (4-pyridyl)-ethyl}-1,2,3,4-tetrahydro-iso-
quinoline dihydrobromide of the formula:

CHy
H30—0— CH,
|
Hy0—0 N—CH,; 2HBr

¢
CH,—CH2—< N

precipitates, is filtered off and recrystallized from ethanol,
M.P. 234-236. The picrate obtained from a sample of
the original reaction product melts at 172-173°.

The starting material may be prepared as follows: A
solution of 40.0 g. of 2-(3,4-dimethoxy-phenyl)-ethyl-
amine and 17.7 g. of ethyl 3-(4-pyridyl)-propionate in
150 ml. of ethylene glycol is refluxed for 48 hours in an
atmosphere of nitrogen; small portions of solvent are dis-
tilled off during the reaction. The solvent is then evap-
orated under reduced pressure and the N-3-(4-pyridyl)-
propionyl-N-[2-(3,4-dimethoxy-phenyl)-ethyl]-amine is
recrystallized from ethyl acetate, M.P. 109-110°; yield:
19.3 g.

A mixture of 2.0 g. of N-3-(4-pyridyl)-propionyl-N-
[2-(3,4-dimethoxy-phenyl)-ethyl]-amiine in 15 ml of
phosphorus oxychloride and 20 ml. of benzene is refluxed
for two hours in an atmosphere of nitrogen. The reac-
tion mixture is concentrated under reduced pressure, an
excess of a 5 percent aqueous solution of sodium hydrox-
ide is added, and the organic material is extracted with
methylene chloride; the resulting 6,7-dimethoxy-1-[2-(4-
pyridyl)-ethyl]-3,4-dihydro-isoquinoline of the formula:

CH,

/ \(;’H’

a
C
J, < \>
SHy—CHg— N

is recrystallized from a mixture of methylene chloride
and heptane, M.P. 115-116°; yield: 1.7 g.

To a solution of 1.3 g. of 6,7-dimethoxy-1-{2-(4-pyr-
idyl)-ethyl1-3,4,dihydro-isoquinoline in 50 mil. of etha-
nol is added 1.5 g. of sodium borohydride. After 15
hours the reaction mixture is acidified with 5 percent
aqueous hydrochloric acid, then made basic with a 5 per-
cent aqueous solution of sodium hydroxide and diluted
with water. The organic material extracted with methyl-
ene chloride, the organic layers is separated and evap-
orated, and the residue is crystallized from heptane to

H3;C—0

H;C—-0
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yield 095 g of 6,7-dimethoxy-1-[2-(4-pyridyl)-ethyl]-
1,2,3 4-tetrahydro-isoquinoline of the formula:

CH,
H;6—0 om,
|
Hy;C—0 /NH
oh

(lJHg()Hg—< N
which melts at 82°; the picrate melts at 158-160°.

Example 2

A solution of 5.1 g. of 6,7-dimethoxy-1-[2-(3-pyridyl)-
ethyl]-1,2,3,4-tetrahydro-isoquinoline in 250 ml. of etha-
nol is treated with 125 ml. of a 37 percent agqueous solu-
tion of formaldehyde and hydrogen in the presence of
palladium on charcoal (10 percent); the reaction is car-
ried out as described in Example 1 to yield 7.4 g. of 6,7-
dimethoxy - 2 - methyl-1-[2-(3-pyridyl)-ethyl]-1,2,3,4-

tetrahydro-isoquinoline of the formula:
CH;
HyC—0 7 Nem,
| 2HBr
H;C—0— \ N—CH;

('JH
oH,..cm_< >
=N

which melts at 225-226° after recrystallization from a
mixture of methanol and diethyl ether.

The starting material may be prepared according to
the procedure given in Example 1; the N-3-(3-pyridyl)-
propionyl - N - [2 - (3,4-dimethoxy-phenyl)-ethyl}-amine
melts at 104-105°; the 6,7-dimethoxy-1-[2-(3-pyridyl)-
cthyl]-3,4-dihydro-isoquinoline of the formula:

CHi

H,C—0 7 Nom,
!

H;C—0. Z

C
é} H;—C Hn-@
=N

prepared from that starting material, melts at 88—-89°, and
is converted into the 6,7-dimethoxy-1-[2-(3-pyridyl)-
ethyl]-1,2,3,4-tetrahydro-isoquinoline of the formula:

H;C—0
|

/NH
CH o
éHn—C Hg{ >
=N

which melts at 245-246° after recrystallization from
methanol, by treatment with sodium borohydride as
shown in Example 1.

H;C—0

Example 3

A solution of 1.3 g. of 6,7-dimethoxy-2-methyl-1-[2-
(4-pyridyl)-ethyl1-1,2,3,4-tetrahydro-isoquinoline in 10
ml. of methyl iodide is allowed to stand for 20 hours
and is then concentrated; the crude dimethiodide of 6,7-
dimethoxy - 2 - methyl-1-[2-(4-pyridyl)-ethyl]-1,2,3,4-
tetrahydro-isoquinoline is recrystallized from methanol
to yield 1.4 g. of the pure product, which melts at 167~
169°.

The dimethiodide of 6,7-dimethoxy-2-methyl-1-[2-(3-
pyridyl) - ethyl]-1,2,3,4-tetrahydro-isoquinoline, prepared
according to the same procedure melts at 157° after re-
crystallization from ethanol.
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What is claimed is:
1. A member selected from the group consisting of
compounds of the formula:

I
N—R’

1
Y (ljﬁ
(CoHyn)—Py’

in which Py’ is pyridyl, the letter  is one of the whole
numbers 2 and 3, the group of the formula —(C,Hy,)—
separates pyridyl from the l-position of the isoquinoline
nucleus by at least two carbon atoms, R’ is lower alkyl,
R; is a member selected from the group consisting of
hydrogen and lower alkyl, and each of the groups R,
and R; is a member selected from the group consisting
of hydrogen, hydroxyl, lower alkoxy, phenyl-lower al-
koxy, halogeno, and, when taken together, lower alkylene-
dioxy, a pharmacologically acceptable, non-toxic acid
addition salt thereof and a lower alkyl quaternary am-
monium compound thereof,

2. 6,7 - dimethoxy - 2 ~ lower alkyl-1-[2-(pyridyl)-
ethyl]-1,2,3,4-tetrahydro-isoquinoline.

3. A pharmacologically acceptable, non-toxic acid

l CHy

Rs
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addition salt of 6,7-dimethoxy-2-lower alkyl-1-[2-~(pyri-
dyl)-ethyl]-1,2,3,4-tetrahydro-isoquinoline.

4. 6,7 - dimethoxy - 2 - methyl - 1 - [2 - (3 - pyridyl)-
ethyl]-1,2,3,4-tetrahydro-isoquinoline.

5. 6,7 - dimethoxy - 2 - methyl - 1 - [2 - (4 - pyridyl)-
ethyl]-1,2,3,4-tetrahydro-isoquinoline.

6. A pharmacologically acceptable, non-toxic acid
addition salt of 6,7-dimethoxy-2-methyl-1-[2-(3-pyridyl)-
ethyl]-1,2,3,4-tetrahydro-isoquinoline.
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