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COMFPLETE SPECIFICATIO)R?-

Method for the Production of Substituted Benzyl Carbinamines
and Product thereof

Commuunication  from Frep P.
NABENHAUER, a citizen of the United
States of America, and restding at Over-
Lkill Road uear County Line, in Nomerton,
County of Philadelphia, State of Penn.
svlvania, United States  of America,
Chemist.

I, Lroxainp Mernersu-Facksox, a
subject of the Kinge ot Great Britain, of
the firm of Huseltine, lLake & Co.,
Chartered Putent \oonts, 28, Southamp-
ton Buildings, London, W2, in the
County ot Midilesex, do hereby declare
~. nature of this invention and in what
manner o osame s to be performed. to
be particulary, Soseribed anid ascertained
1o and by the foltov-ive statement ; —

This invention relates .o 4 method
for  the proluction ot St ted
benzyl carbinuniines having the forn.ins
CH, CH, CITX.NUH,, in which X is an
alkel ov alphix? cronp and 1o (e produets
produced in accordance with the methol,
Move particularly, this invention relnios
to-a method for produeing benzyl methyl
carbinamine and 1o the prodise produced
in accordance with the method.

Heretofore various methods have Leen
known for the production of substitured
benzyl earbinainines, but vartously thev
have bheen open fo ohjections trom the
andpoint of ceonomy, tacility in prac-
ce, Jow vield and from the standpnint
of Lick of purity of product.

The method 1u accordance with this in-
vention will he found to be economie,
readily earried out in practice on a com.
mercial seale. productive of a hich vield
and directly of products of a hizh degree
of purity,

The method in accordance with this
invention involves in essence the produe-
tion of a substituted tenzyl rarbinamine
by electrolvtic reduction of a henzyl
ketone oxime to a eorresponding benzyvl
carbinamine. Thus, more specifl ~ally, the
method in accordance with this invention
involves the electrolvtic  reduction of
benzvl methvl ketone oxime to benzxyl
methyl carbinamine.

In the practical adaptation of the
metkod in accordanece with this invention
the benzyl ketons oxime used mav he ob-
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tained from any suitable source or pre-
pared in any suitable or well known
manner. Thus, for example, with refer-
ence more specifically to benzyvl methyl
ketone oxime, the oxime mayv be prepared
by first heating a mixture of the ecaleium
salts of phenylacetie acid and of acetic
acid for the production of benzyl methyl
Ketone and rthen afrer senararine the
ketone. converting it info its oxive he
treatment with hyJdroxylamine in alkalina
solution.  Similar procedure mav bhe tol-
lowed for the production of  various
benzyl ketone oximes for rse in the sra-
paration of the subsrituted henzel ear-
binamines by the wmethod in accordlane
with this invention,

In proceeding in aceordance with this
invenrion havine at hand  the henzy
ketone oxime. the oxiws is subjeerad b
lectrolvtic reduction in i} e ;
sulphuric acid with the no
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eorresponding acid
acid amine sndphate prolwee! I
treated with alkali to free the amioe, The
free wnine is then nevtralized b diseolve
Ing in bydrochlorie acid wnd the rosuliang
neutral amdue hyvdrochloride exrracted.
Finally. the noantral amine hyidrochlorndo
13 treated with wikali to free the amine.
which will desirable he distilled in vaedo
for recoverv in pure form.

The produets in aceordance with this
lavention, and especiallv benzel wethyl
carbinamine, have heen found to Possess
therupeutic value to a high degres and
they. and especially benzyl merhvl ear-
binamine. have been found to have a hisl
remcdial affect in cases of commnn colds
and in such connection to be highly ad-
vantageous in treatment of the mucosa
and respiratory passages. for the treat-
ment of which thev. and partieniarls
benzyl methyl carbinamine. are especially
adaptable in view of their volatility,
which permits their application by in-
halation.

Having indicated in a general wav the
procedure in aceordance with this inven-
tion, it will row be exemplified jn deinil
with reference to practical procedure tor
the preparation of heuzvl mothel rup.
binamine. all with refercnce tn  the
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accompanying drawing by which is dia-
grammatically illusirated a suitable form
of apparatus for carrving out the essential
procedure embodying this wvention.

“1th reference to the drawing, A iudi-
eates a bath containing brine h. Within
the bath A is positioned a glass jar €
containing a laver of wercury o and a
supply of electrolyte, as, for example,
batterv acid « comprising, for exawmple,
sulphuric acid solution huving a specifie
gravity of 1.4, In the jar € enough
mercury is added to cover the batrom com-
pletely. This is connected by wire ¥ and
a suitable lead wire f to a source of direct
current G, which may. for example, be a
motor gencrator. Within the jar C and
submerged in the battery acid is a stir-
ring device, as, for example. a paddle
1 adapted to be operated in any suitable
manner to effect agitation of the electro-
Ivte.

Within the jar C and submerged in
the electrolyte contained therein is posi-
tioned a porous porcelain cup J, in which
s ~ontained a supply of elec nul\te k, as,
for ¢ -amyple, hattery acid comprising sul-
phuric w .l hmiuw a specific gravity of
1.4, Within b~ cup T and fmmersed i in
the E‘It‘( t!'()x\ te 13 Slsptlnn wl a lc 1 :),n(,\uv
L connected with the source of current by
a suitable lead wire £,

In carrving out the method in aceord-
ance with this invention, for example,
1500ce. of sulphuric acid, speecific gravity
1.4, will be pluced in the cup J. sutheient
mercury, and sulpnuric acid, =pecifie
gravity 1.4, are placed in jar C, and
brine 1s placed in brine bath A, The brine
is suitably vooled ro muintain a tempera-
ture in jar € of about 25°C. or lower
To the sulphuric acid in the jar € there
will then be added 130 grams of benzyvl
methyl ketone oxiiae obtained from any
suitable source or produced as indicated

above., A current of about 6 to 10 volts
and about 36 amperes corresponding to a

current density of about 11 to 14 amperes
per square decimeter will then be main-
tained as the reaction proceeds. At the
end of four hours a further addition of
150 grams of benzyvl methyl ketone oxime
will be made to the jar C.

The benzyl methyl ketone oxime will be
disselved in the sulphurie acid solution
in the jar C and as a result of the elec-
trolvtic action hyvdrogen will be dis-
charged from the solution at mercury
cathode . The hvdrogen will combine
with the oxime to form amine in the form
of acid amine sulphate in solution in the
sulphurie acid.

When the reduction of the total of 1500
grams of - henzvl methy! ketone oxime

added to the jar C is complete, the jur C

will contain acid benzyl methyl amine
sulphate in voncentratea solution.

On completion of the reduction. the
concentrated  solution  of acid  benzyl
methyl amine sulphate will be diluteit
with water and oily hupurities permitied
to separate, The ml\ mmpurifies having
been removed, an alkali, as caustic W
will be added to the solution to neutralize
the acid and free the amine, which will
float out asx an oily layver which may be
separated from the agueous solution by
decantation or other means. The otly Luver

free amine, whicl is strongly basie,
i1s then neurralized by dissolving 1t
hydrochloric acid, which converts the
amine into w neutral hyvdrochloride, Oy
impurities are then rewmoved from the re-
sultant solution of neutral amine hyidro-
chloride by extruction of the solntion
with an organic solvent, as, for exanmple,
isopropyl ether.

The amine hvdrociloride in <olution iz
then converted to feer amine by the ad-
dition of alkali. The {res amine, whici
15 the benzyl methyvl carkinanmine produer,
will settle from the .snhmnn as an il
faver., whirh mav he readily wpxmtu!.
The separated benzyD nethnd varbivniae
1s then desirably Jdistlled in vaewo tor
recovery of the pure product.  The «dis-
tillation in vacuo may be carrvied ond
with'n a wile vange ot temperatures atid
under varving pressures. DBy wuv of
example, the Jistillation will desirably he
carried out at a u-mpel‘atnre of about
307-009°C and under a pressare of wbout
Olle DL, Melrcury.

{t will now be noted thar the methol
in aceordance with this invention in-
volves, from the broad standpoint, elecirn-
Ivtic reduction ot a benzyl ketone axime.
more particularly benzyl mﬂm‘l ketoue
oxime. to the corresponding amine <il-
phate anl freeing the amine. More
specifically, the purity of the tiral pro-
duet is assured by the separatinn of by-
products from the original selution of

amine sulphate obtained. freetns the
amine, a3 by the addition ot alkali. rhe
formation of amiue hvdrochloride by dis-

solving the amine in hydrochlorie acid,
extractmg the amine hvdrochloride solu-
tion with an orzanic solvent, converting
the amine hvdrochloride to free amine
and finaily distilling 1n vacuo.

As will be appreciated, the unit of ap-
paratus described above with reference to
the accompanving druwinz mayv he iupli-
cated and the units arranged 1n batteries.
As will be obvious, the precise arrange-
ment and capacity of the unit as dezerthed
for illustrative purposes muy be widely
varied.

The method in accordance with this in-
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vention will be found to be readily carried
out on a commercial scale and will be
found to be highly etficient and economie,
it having heen tounzl that the vield ob-
tained from the oxime runs in the neigh-
borhood of 607, of theoretical. hcouomj\'
in commercial practice will further be
obtained from the fact that the oily 1m-
purities removed in connection with
Tecovery of the substituted benzvl carbin-
amine mav readilvy  he reoxidized to
ketone, which in turn may be readily con-
verted to oxXime for use 1n carrving out
the method of this invention. Thus, tor
example, in carrving out the method in
accordance with this invention for the pro-
duetion of benzyvl methvl carbinamine one
may readily recover benzyvl methyl car-
binol from the oily impurities and such
mayv be readily oxidizad to benzyl methyl
ketone, which in turn mayv be readilv con-
verted into benzyl methyl ketone oxime.

The method in accordance with this
invention will further be found to be
distinetly  advantaceous over methods
heretofore known for the production of
substituted benzyl carbinamines in that,
for example, it will display increased
safci {n that no sodium 1s uwd The
method ¥ards easy control and wil give
uniform vie! -, Objectiznable nnpurlties
are not fornted auwl <ile products may be
readily recovered and reus-1

Having nosw particularly descoit2d and
ascertained the natire of my said o
tion and in what manner the same is to
be performed, as commuunicated to me by
my foreign correspoudents, I declare that
what I claim is:—

L. The method of producing a sub-
stituted benzyl carbinamine which in-
cludes effecting ele( trolvtic reduction of a

benzyl ketone oxime to the corresponding
amine,

The method in accordance with
claim 1 characterized by the tact that the
benzvl ketone oxime treated 1s a benzyl
wmethyl ketone oxime.

3. The method in acecordance with
claims 1 and 2, charaecterized by the fact
that the benzvl ketone oxime is subjected
to electrolvtic reduction in solution 1n
aqueous sulphurie acid having a specifie
graviry of ahout 1.4

4. The method in aceordance with
claims 1 and 2, characterized by tle fact
that the benzvl ketone oxime 15 electro-
Ivtically reduced to the corresponding
acid amine sulphate, that the acid amine
sulphate 15 neurralized with alkali to free
the amine, that the amine is treated with
Lvdrochlorie acid to form neurral amine
hyvdrechloride and that the neutral amine
hvdrochloride is treated with alkall 1o
free the amine.

Benzyvl methyl curbinamine when-
ever produced by electrolvtic reduction of
benzyl methyl ketone oxime.

6. The method for the proluction of
substituted benzvl carbinamines by elee-
trolvtie reduction of a henzvl ketone
oxime substantially as deseribed herein.

Benzvl methyl carbinamine when
prepared 1n accordance with the method
substantially as desercthod herein,

Dated this Tth dav of Mareh, 1935,
TASELTINE, LARE & €O,
23, Southampton Buildings, London,
England, and
19, West 44th Street,
New York, N.Y., U.S.A.,
Agent for the Applicant.

Leamington Spa: Printed for His Majesty’s Stationery Office, by the Courier Press.—1936.
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