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This invention relateg generally to therapeutic
agents useful as analgesics, together with proc-
esses for making such agents. More particular-
ly, the invention relates to analgesic agents
which are closely related, both in chemical con-
stitution and therapeutic activity, to the opium
alkaloid, morphine.

It has been found that a chemical compound
designated N-methylmorphinane by Grewe €t al.,
Ber. 81, 279-86 (1948) and closely related to‘mor-
phine in chemical structire, produces ahalgesic
effects and has other therapeutically useful prop-
erties almost as powerful as morphine itself.

Various procedures for the synthesis of this
compound have been proposed, as outlined in the
report of the investizations by Grewe et al.,
above cited, and in further reports by the same
workers, but, in general these methods have had
the common disadvantage of requiring organo-
metallic compounds as intermediates that could
be obtained only with difficulty and by compli-
cated routes of organic synthesis, thus preclud-
ing use of these methods in commercial or large
scale .operations.

For example, it has been suggested to react
benzyl magnesium chloride with N-methyl-5, 6,
7,8-tetrahydroisoquinoliniim iodide, which may
be prepared by treating 5,6,7,8-tetrahydroiso-
quinoline with methyl iodide, to produce 2-
methyl - 1 - benzyl -~ 1,2,5,6,7,8 - “hexahydroiso-
quinoline, which may be converted to 2-methyl-
1 - benzyl - 1,2,34,5,6,7.8 - octahydroisoquino-~
line by eatalytic hydrogenation, then causing
this compound to undergo intramolecular rear-
rangement and cyclization by heating it with
about ten times its weight of syrupy .orthophos-
photic acid at 150° C. for .a period of three days,
to yield the desired N-methyl-morphinane.
Ancther suggested process involves reaction of
benzaldehyde with
droisoquinoline to produce the corresponding
carbinol, reducing this carbinol to 1-benzyl-5,6,
7,8-tetrahydro-isoquinoline, treating it with
methyl iodide to formn the coerresponding qua-
ternary salt and thereafter reducing this salt
and then, by the intramolecular rearrangement
and cyclization above mentioned, obtaining the
desired N-methyl-morphinane.

One of the chief objects of the present inven-
tion is to provide a process for the .synthesis of
compounds that may be utilized as intermediates
in making N-methyl-morphinane and kindred
substances, having the advantage over previous-
ly known methods of not requiring expensive or
difficultly prepared raw materials or other inter-
‘mediates.

1-lithium-5,6,7,8~tetrahy- 4

(ClL 260—283)

It is also an object of this invention to pro-
vide a method for synthesis of compounds of
the type mentioned which will readily permit
preparation of closely related alkoxy, espeeially
methoxy, substituted compounds by the mere
selection of a suitably substituted initial react-
ant,

Regarded in certain of its broader aspects, the
novel process of this invention may be repre-

10 sented as folows:
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wherein R is at least one substituent of the group
eonsisting -of hydregen and alkoxy,

Regarded in more specifie terms, but with-ref-
erence to the foregoing type-formulae, the proe-
ess of this invention comprises the condensation
of a 2-(a~toluyl) -cyclohexanone (type-formula,
50 IID), which may be obtained by ester condensa-

tien of & phenylacetic ester (type-formula ES)]
with eyclohexanone (type-forrula D, with
eyanacetamide to yield 1-benzyl-4-eyano-2,3,
5,6,7,8-hexahydro-isoquinolone-3 (bype-formula,
66 IV), removing the nitrile substituent of this com-
pound by mild aeid hydrelysis, for example by
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boiling with aqueous hydrobromic acid, treating
this product (type-formula V) with a halogenat-
ing agent, for example with a phosphorus oxXy-
halide, to replace the 3-keto group with a halo-
gen atom (type-formula VI), then reducing this
halogen compound to obtain the desired 1-ben-~
zyl-5,6,7,8-tetrahydroisoquinoline (type-formula
VII).
3,5,6,7,8 - hexahydro-isoquinolone - 3 (type-for-
mula V above) may also be prepared by con-
densing Al2 - cyclohexenyl-acetonitrile with
phenacetyl chloride in the presence of an alumi-
num chloride catalyst to obtain Al2-2-(a-toluyD)
cyclohexenyl-acetonitrile, which may be cyclized
by heating with syrupy ortho-phosphoric acid to
yield the desired product, as described and

claimed in this inventor’s concurrently filed co-

pending application, Serial Number 200,122, = - .

The final product obtained by the process of
this invention is useful as an intermediate in
the synthesis of N-methyl-morphinane, o which
it may be converted by treatment with methyl
iodide to form the guaternary salt, reduction of
this salt by catalytic hydrogenation to produce

2 - methyl - 1 - benzyl - 1,2,3,4,5,6,7,8-octahydro- 2

isoquinecline and treatment of this compound to
cause intramolecular rearrangement into the de-
sired final product.

To illustrate an application of the principles
of this invention, a typical process will now be
described as an example, with the understanding
that, by use of suitable alkoxy substituted initial
reactants, compounds useful in the synthesis of

4

quinoline derivative in 200 cc. of methanol are
shaken with hydrogen in the presence of an ac-
tivated palladium on charcoal catalyst, which
may be prepared from 5 cc. of a2 10 per cent
palladium chloride solution. After absorption of
hydrogen has stopped, the catalyst is removed,

- methanol is evaporated in vacuo, the crystalline

The intermediate compound 1-benzyl-2;

20

]
o

30

alkoxy substituted N-methyl-morphinanes may

be obtained.
Ezample

33.7 grams of 2(a-toluyl) ~cyclohexanone (boil-
ing point: 145° C. at 0.9 mm. pressure; melting
point of the copper salt: 163-154° C.) which may
be obtained by condensation of cyclohexanone
with phenylacetic acid methyl ester using sodium
methylate as condensing agent, is boiled with

14.2 grams of cyanacetamide, 400 cc. of acetone, .-

and 25 grams of potassium carbonate for 15
hours. The acetone is evaporated leaving a resi-
due which, when treated with dilute acid, yields 40
grams of 1 - benzyl - 2,3,5,6,7,8 - hexahydro - 4 -
eyano-isoguinclone-3 as fine, colorless needles,
melting at 245-248° C. after recrystallization
from glacial acetic acid.

About 40 grams of this condensation product
are boiled with 400 ce. of hydrobromic acid
(d=1.49) for 15 hours, then the acid is evaporated
in vacuo at 40-50° C., yielding a crystalline resi-
due which, when treated with sodium acetate
solution, yields 34.5 grams of 1-benzyl-2,3,5,6,7,8~
hexahydro-isoquinclone-3 and this product, after
recrystallization from methanol or acetic acid of
50 per cent strength, is obtained as fine needles,
melting at 245° C.

About 50 grams of this isoquinolone derivative
are heated in a sealed tube for five hours at 155°
C. with 250 ce. of phosphorus oxychloride and,
after evaporating excess phosphorus oxychloride
in vacuo at 60° C., a residue is obtained, from
which 1-benzyl-5,6,7,8,-tetrahydro-3-~chloro-iso-
quinoline precipitates when the residue is treated
with ice water. The reaction product (boiling at
162° C. at 0.05 mm. pressure) is purified, either
by distillation or by recrystallization from dilute
methanol or a mixture consisting of ether and
petroleum ether, to give bright erystals melting at
87-88° C.

Approximately 50 grams of this chloro-iso-
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- residue is dissolved -in weakly acidified water

and the base is precipitated from the clear solu-

. tion by adding sodium hydroxide solution. The

product, 1-benzyl-5,6,7,8-tetrahydroisoquinoline,
is obtained as a somewhat viscous oil, boiling at
143° C. under 0.3 mm. pressure, which yields a
picrate with the melting point 132° C. and an
acid sulfate with the melting point 214° C. The
yields amount to 36 grams.

Having thus described the subject matter of
this invention, what it is desired to secure by
Letters Patent is:

1. Process for the synthesis of intermediates

for the manufacture of therapeutic agents that
comprises condensing a2 phenylacetic ester with
cyclohexanone to produce 2-(a-toluyl) -cyclohex-
anone, reacting this product with cyanacetamide
to form 1l-benzyl-2,3,5,6,7,8-hexahydro-4-cyano-
isoquinolone-3, subjecting this product to hydrol-
ysis under mildly acidic conditions to effect re-
moval of the substifuent cyano group, reacting
the product with a phosphorus oxyhalide to re-
place the substituent 3-keto group with a halogen
substituent, reducing this halogen compound by
catalytic hydrogenation and recovering 1-benzyl-
5,8,7,8-tetrahydroisoquinoline from the reaction
mixture. .
2. The process as defined in claim 1 wherein
the phenylacetic ester is condensed with cyelo-
hexanone in the presence of an alkali metal alco-
holate.

3. The process as defined in claim 1 wherein
the 2-(a~toluyl)-cyclohexanone is reacted with
cyanacetamide in the presence of an alkali car-
bonate.

4. The process as defined in claim 1 wherein
the hydrolysis of the 1-benzyl-2,3,5,6,7,8-hexa-
hydro-4-cyano-isoquinolone-3 is effected by heat-
ing with aquecus hydrobromic acid.

5. The process as defined in claim 1 wherein
$he phosphorus oxyhalide is. phosphorus oxychlo-
ride.

6. The process as defined in claim 1 wherein
the catalytic hydrogenation is effected by direct
action of hydrogen in the presence of an activaied
palladium on charcoal catalyst.

7. A process for the synthesis of intermediates
for the manufacture of therapeutic agents, com-
prising a step that comprises condensing a phen-
ylacetic ester with cyclohexanone in the presence
of an alkali metal alecholate to produce 2-(a-
toluyl) ~cyclohexanone.

8. A process for the synthesis of intermediates
for the manufacture of therapeutic agents, com-
prising a step that comprises reacting 2-(a-
toluyl) -cyclohexanone with cyanacetamide in
the presence of an alkali carbonate to form 1-
benzyl-2,3,5,6,7,8-hexahydro-4 - cyano - isoquin-
olone-3.

9. A process for the synthesis of intermediates
for the manufacture of therapeutic agents, com-
prising a step that comprises hydrolyzing 1-ben-
zy1-2,3,5,6,7,8,-hexahydro-4-cyano-iscquinolone-3
to produce 1-benzyl-2,3,5,6,7,8-hexahydro-iso~
quinolone-~3.

10. A process for the synthesis of intermediates
for the manufacture of therapeutic agents, com-

prising a step that comprises reacting 1-benzyl-
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2,3,5,6,7,8-hexahydro-isoquinolone-3 with phos-
phorus oxychloride to produce 1-benzyl-3-chloro-
5,6,7,8-tetrahydro-isoquinoline.

11. A process for the synthesis of intermediates

for the manufacture of therapeutic agents, com- 5

prising a step that comprises catalytically hydro-
genating 1-benzyl-3-chloro-5,6,7,8-tetrahydro-
isoquinoline and recovering 1-benzyl-5,6,7,8-
tetrahydro isoquinoline,

HANS HENECKA.
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