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The present invention relates to novel chem-
ical compounds having local anesthetic prop-
erties, particularly adapted for corneal anesthe-
sia and to a novel process for preparing them.
More specifically, these compounds are N-lower-
alkylbenzylaminoalkoxyalkyl ethers of phenyl-
phenols and acid-addition salts of the same. In
particular, the invention relates to N-lower-alkyl-
benzylaminoethoxyethyl ethers of phenylphenols
and their acid-addition salts.
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The compounds of the present invention are

N-lower-alkylbenzylaminoethoxyethyl ethers of
phenylphenols of the following formula:

@ 0 CH:CH:0 CHzCHzliCHz-@
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wherein the phenyl group of the phenyl ether

linkage may be substituted in the ortho, meta,
or para positions by the second phenyl group;
R is a lower alkyl group containing up to and
including four carbon atoms. R includes such
groups as methyl, ethyl, isopropyl, secondary
butyl, and normal butyl. The invention also in-
cludes acid-addition salts of these amines. While
the invention encompasses compounds in which
the phenyl group attached to the phenoxy group
may be in the ortho, meta, or para positions, we
have discovered that those compounds having the
phenyl group in the ortho position are preferred.
Also, compounds in which R is a methyl group are
preferred; since compounds wherein R is methyl
have enhanced therapeutic properties over those
having a lower alkyl group containing more than
one carbon atom.

Contemplated in the scope of the invention
are acid-addition salts of the above bases. We
have discovered that for therapeutic purposes,
it is more desirable to administer the compounds
in the form of their acid-addition salts. The
compounds are usually more water-soluble in the
form of their acid-addition salts and produce a
more rapid therapeutic effect. Any acid, wheth-
er it is organic or inorganic, and which pro-
duces a salt without appreciably enhancing the
toxicity, is suitable for use. Such acids as phos-
phorie, sulfuric, hydrochloric, and hydrobromic
are satisfactory. Where a retarding effect is de-
sired in obtaining the therapeutic results, salts

of other non-toxic acids, such as tannic acids, @

which are very sparingly soluble in water, may
be used. By using the water-insoluble salts, the
desired pharmacological effect will be slow in
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onset and relatively longer in duration. How-_,

ever, the water soluble acid-addition salts are !
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preferred. Of the salts, the inorganic acid salts
are most preferred.

Investigators have long sought compounds hav-
ing local anesthetic properties which will pro-
duce anesthesia of long duration. Some com-
pounds have been discovered having properties
which make them reasonably desirable as local
anesthetics. However, most of these compounds
pbroduce either considerable or extreme irrita-
tion to mucous surfaces, such as that of the
cornea. Such irritation makes these compounds
of no practical value for corneal anesthesia be-
cause of this undesirable effect. As a result of
the research investigation which has resulted in
the present invention, we have discovered that
N-lower alkyl-benzylaminoethoxyethyl ethers of
phenylphenols not only produce anesthesia of un-
usually long duration but also produce no irrita-
tion to theé cornea of both animals and humans,
even when used in a reasonably concentrated so-
lution. Not only are the compounds of the in-
vention not irrifating in moderately concentrated
solutions; but, what is even more remarkable,
they are active in very dilute solutions. For ex-
ample, the hydrochloride of g-o~-phenylphenoxy-
ethyl pg’-N-methylbenzylaminoethyl ether in
0.005% aqueous solution produces anesthesia on
the rabbit cornea, lasting for approximately
twenty-five minutes in both eyes. In a concen-
tration of 0.05%, the duration was considerably
above 200 minutes. What is more important, the
solution produced no irritation to the eye. When
tests were transferred to the human eye, it was
possible to obtain anesthesia for greater than
thirty minutes with a very dilute solution with-
out stinging or any irritation. When the con-
centration was increased, there was still no irri-
tation, however, the duration of anesthesia was
increased. :

During the investigation which led to the
present invention, we prepared and tested a
large number of related compounds. However,
to our surprise we found the unique local anes-
thetic and non-irritating properties limited to
N-lower-alkyl-benzylaminoethoxyethyl ethers of
phenylphenols. . For example, when the com-
pound, g-p-methoxyphenoxyethyl g’-N-methyl-
benzylaminoethyl ether, was tested in a 1% so-
lution, anesthesia was obtained in the rabbit
cornea for only about twenty minutes and with
a degree of irritation which made the compound
unsuitable for corneal anesthesia. With g-p-
phenylphenoxyethyl ~+’morpholine - n - propyl
ether, anesthesia of the rabbit cornea was ob-
tained for approximately seventy-five minutes
with a 1%. solution.  However, the irritation was
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to an extreme degree, making the compound
completely unsuitable for corneal anesthesia. A
similar experience was obtained with other homo-
logues and analogues of compounds related to
those of the present invention.

We have discovered novel processes for pre-
paring the bases of the present invention. We
have discovered these compounds can be synthe-
sized by joining the elements of the molecule at
the oxygen and at the nitrogen linkages. For
example, the compounds may be prepared by
condensing a g-hydroxyethyl-N-lower alkyl-ben-
zylamine with a g-phenylphenoxyethyl halide,
or one may condense & g-phenylphenoxyethoxy
ethyl halide with a N-lower-alkyl-benzylamine.
‘Thirdly, the compounds may be prepared by con-
densing a phenylphenol with a N-lower alkyl-
benzylaminoethoxyethyl halide. ILastly, one may
prepare the compound by alkylating a g-phenyl-
phenoxyethyl g’-aminoethyl ether successively
with a benzyl halide and & methyl halide. We
prefer the method utilizing the condensation of
a g-phenylphenoxyethyl halide with a g-hy-
droxyethyl N-lower alkylbenzylamine.

In order more clearly to disclose the nature
of the present invention, several specific exam-
ples illustrating the preparation of typical com-
pounds will hereinafter be described. It should
be understood, however, that this is done solely
by way of example and is intended neither to
delineate the scope of the invention nor limit
the ambit of the appended claims.

Example I.—p-o-Phenylphenozyethyl g'-N-
methylbenzylaminoethyl ether

@ Cl}Hs
O—CH:CH:0 CHzCHzN—CHz@

About 2.3 g. (0.1 mole) of sodium sand is pre-
pared in 100 cc. of dry xylene, by warming to
melt the sodium and stirring vigorously during
cooling. Then about 165 g. (0.1 mole) of 8-
hydroxyethyl - N - methylbenzylamine is added
dropwise and the mixture stirred and refluxed
for 0.5 hours. About 23.2 g. (0.1 mole) of B-
o-phenylphenoxyethyl chloride (dissolved in a
little xylene) is also added dropwise and the mix-
ture stirred and refluxed for about 6 hours. The
mixture is cooled, filtered and the xylene layer
extracted with 10% hydrochloric acid. The acid
extracts are made basic with a 40% agqueous
sodium hydroxide solution and the resulting oil
taken up in ether and/or benzene. After drying
and distilling, the product has a boiling poins
218-220° C. at 1.88 mm. pressure.

The above compound may also be prepared
from B - N - methylbenzylamincethoxyethanol.
This intermediate is prepared by adding ethylene
oxide to N-(g-hydroxyethyl) -methylbenzylamine.
The chloride of the resulting N-methylbenzyl-
aminoethoxyethanol is then prepared by treating
this compound with thionyl chioride. The result-
ing halide is then condensed with an alkali-metal
salt of o-phenylphenol to prepare S-o-phenyl-
phenoxyethyl g’ - N - methyl - benzylaminoethyl
ether.

Example 1I1.—p-o-Phenylphenoryethyl g’ -N-
ethylbenzylaminoethyl ether

@ ?aHa
0CH:CHi0 cmcnm—om—@
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About 11.8 g. of o-phenylphenoxyethoxy ethyl
chloride is refluxed with about 138.5 g. of N-ethyl-~
benzylamine in 100 ce. of dry xylene for ahout
24 hours. The N-ethylbenzylamine hydrochloride
precipitate is filtered, and the xylene filtrate is
worked up as in Example I. The product has
a boiling point 210-211° C. at 0.45 mm. pressure.

Other compounds according to the invention
which are prepared by the processes disclosed are
8 - m - phenylphenoxyethyi 8’ - N - methylbenzyl-
aminoethyl ether, g-p-phenylphenoxyethyl 8'-
N - methylbenzylaminoethyl ether, g - o - phenyl-
phenoxyethyl g’ - N -1n - propylbenzylaminoethyl
ether, g-o-phenylphenoxyethyl g'-N-sec.-butyl-
henzylaminoethyi ether, and g-o~-phenylphenoxy-
ethyl g’-N-n-butylbenzylaminoethyl ether. These
compounds exhibit the excellent therapeutic
properties of the compounds of the invention.

The acid-addition salts may be prepared by
transforming the bases of the invention by ireat-
ing the bases with the desired acid. . Although we
have disclosed a number of the acids from which
acid-addition salts may be prepared, we prefer
the acid-addition salts of the inorganic aecids.

The compound, 8-0-phenylphenoxyethoxy ethyl
chloride, has been used as an intermediate in
the preparation of the compound of Example IL
This compound may be prepared as follows: About
34 g. of o-phenylphenol and 57 g. of bis (2-chloro-
ethyl) ether are stirred and refluxed with 8 g.
of sodium hydroxide in 20 cec. of water for about
7 hours. The mixture is cooled and filtered.
Ether (200 cc.) is added to the filtrate and the
layers separated. The ether layer is dried, con-
centrated and the product distilled. The boil~
ing point is 140° C. at 0.1 mm. pressure. The
isomers of this compound may be prepared sim-
ilarly.

The bases of the present invention or their
acid-addition salts may be administered in the
form of ageous solutions and as component of
the customary ointments and ophthalmic oint-
ments. The compounds may also be dispensed in
tablet and capsule form for use in preparing solu-
tions for administration.

Others may readily adapt the invention for use
under various conditions of service, by employ-
ing one or more of the novel features disclosed,
or equivalents thereof. As at present advised
with respect to the apparent scope of our in-
vention, we desire to claim the following subject
matber.

We claim:

1. The compound g-o-phenylphenoxyethyl g’-
N-methylbenzylaminoethyl ether and its acid ad-
dition salfs.

2. B-o-Phenylphenoxyethyl-g’-N-methylbenzyl
aminoethyl ether.

3. g-o-Phenylphenoxyethyl-g’-N-methylbenzyl-
aminoethyl ether hydrochloride.
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