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UNITED STATES

PATF\TT ()FFIQE

CHARLES METTLER OF MUNI(/H GERMANY
PROCESS OF PhODUCING AROMATIC ALCOHOLS AND THEIR DERIVATIVES

* No. 81 5 548

To all whom it. ma,y concern -
Be it known that I, CHARLES METTLER

chemist, a citizen-of Smtzerland of No.. 12-
- Marsstrasse Munich, in-the ngdom of Ba- |
“yaria and Emplre of Germany, have invented. -

'certam new and useful Improvements inProc= |

esses. for the Production of Aromatic Alco-{-

3, hols and their Derivatives, of whlch the fol—; ' S
;~Thls course of reactlons is not only hmlted to 60__ E
- the various ethyl esters of benzoicacid; but it

lowing is'a specification. -

It has not hitherto been known that a re--
duction of aromatic esters to alcohols, for ex-
‘ample, from- ethyl- ester of benz01c ac1d to'
'benzylalcohol :

"1 Oy GOOC, g i4H= c(,H5 oHQ0H+CQH O

has ever been realized.
I have now - found that aromatlc esters

~have the Eroperty, under the conditions suit-

. 20-

-able fort,

in oxygen.

~at lead cathodes—by means of electrolytlc-
. ally-separated hydrogen. For thispurposeit

-25

_comes into consideration, concentrated: sul- .
- furicacid which ¢an be d: luted with water,al- |-
30 cobol, or aceticacid.. In lieu thereof anaque- |
" .ous alcohohc solution of hydroehloricacid can
“alsobe oarned out in an alkaline or neutral so-'|.
lution, in which case an aqueous solution |
which’ cantains the electrolyte ismixed with |
the quantity of alcohol necessary for the solu- | -
tionof theester. If one operatesin an acid so- |-
dy way of example ethyl |

- lution and reduces b

. ester of benzoic aci
40 Vhat the current has passed-all ester has dis- |
‘appeared and in its place in approximately
“quantitative yleld & new reaction product is |
obtained which partially consists:of benzyl | RO

"aleohol, besides which another compound re- || =~ ‘|- -
' sults——namely, a derivative of benzyl alcohol, | '
-benzylethylether of a boiling - point of 1859

40

 ..4‘5

- ‘isadvantageous to employ a dlssolvmg agent |
~ forthe ester which isat the same timecapable | -

of conductmg the ‘electric current, as such

be employed and finally such a reduction can

after: a: sufficient time.

" centigrade, which is formed. accordmg to the

followmg equatlon

: R
o c,H, cooo,n.+4n CH;: C<§cﬁ .
; : gy

: Spe(nﬁca.tlon of Letters Pa.tent
- Apphcatmn ﬁle& November 2 1904 Senal No 231 149

“matic esters..

- e same, of taking up hydrogen and |
: changmg into compounds comparatively poor |.
Thisoccurs when aromatic esters | [

- - are réduced at metal cathodes—for example,

ff\/

-ethyl ester of ortho
) \ /COO‘O,H,, ’
: ethyl ester of meta-.

y ethy ‘edter of meta- chlor o

‘ el and of alcohol, these
In a mmﬂar manner benzylalcohol and hen-

,number of clrcumstances

Pa,tented March 20 1906

zylmethylether (boﬂ.mg pomt 168°) fue
formed out of methyl ester of benz01c acid.

' /V /CBH C\O > 3
CH O vy T
(3 ﬁ \OCHS\ i /H R TR i
SRS CH LH "!"‘.'1‘“ :

S o \ocHg T

relates to a new general class reaction ‘of ar 0=
It is particularly of value in
that it also holds good for: substituted aromatic
esters.

one obtalns

/\01
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r/\m . H,/\a o
s f | | .

coooaH5 j CH,002H5 ‘

ethyl ether of: ortho-: ortho chlor ben

-~ chlor - benzyl aleo-- - - zylk: a.loohol m:
*-hol'b. p..213e.. : | SR

/\T §T75':“w

(JH,OC,HB ’

CH,OH S
“chlor- benzoxcacld 75/j i
80 i

\/CH,OH O

&i]‘(‘i-\ l

: eth)l ether. of meta- ‘meéta-brom- ben:-
: brom be ZOiC acid. brom benzyl aleo- zyl alcohol b,
: ; hol p. 287°. S P R0e, . S
Cl : A S i . i C] . 85 .
o — |
NG .COOCaHa CH,O( W,

ethyl ether of Tieta-chlop- 90 :

. benzoic acid.” - benzyl alcoholb . 2190

OCH, . oo, -
' GOOCH, " = o SH,0CH,
methyl ester of anisic a,cid L methy] ether of. amsnc a]co o
B . hol'b, . P 225". :

roportlons of ether 100
epend upon quite s
Forexamp e, con-,

Wlth regard to tlie

Thus when using halo en—substltuted 6
. I'esters of benzoic acid the halc ogen is'not re<

| placed by hydrogen, but the latter actsexclu- .
sively, reducmgonthe carboxyl group. Thus TR
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- diluted with water.
electrolytic reduction of substances which

=

stitution and temperature play an important
part. If the methyl ester of benzoic acid is
treated, the production of aleohol prevails
formed, (two parts alcohol, one part ether,)
whereas out of ethyl ester of benzoic acid un-
deranalogous conditions more etherisformed
(one part alcohol, two parts ether.) The
formation of ether is still more predominant
in the case of the halogen-substituted coin-
pounds. Thus, for example, the ethyl ester
of meta-chlor-benzoic acid is exclusively re-
duced to ethyl ether of meta~chlor-benzyl al-
cohol. The reduction of the esters can also
be carried out in an alkaline solution. As
main products alcohols are obtained.

By means of suitable oxidizing agents the
ethers, like the alcohols, can easily be convert-
ed into aldehydes, and these form a suitable
material for the dyeing industry for tri-
p}aqnyl—'methan dyestuffs and for artificial
indigo.

The following examples will now be given:

1. The cathode-space of an electrolyzing
apparatus is charged with a solution having
tqu)e following composition: three hundred
grams of ethyl ester of benzoic acid, three
hundred and fifty grams of concentrated sul-
turic acid, five hundred grams of alcohol of
ninety-six per cent., one hundred grams of
water. (In placeof water acorrespondipgly- .
dilute solution of sulfuric acid can of course
be employed.) The anode-space separated
by an earthenware cell contains sulfuric acid
It is known that the

are not readily and easily reduced can be fa-
cilitated by -employing for the cathode a
metal havinga highcathodic tension. There-
fore the cathode of my apparatus consists of
pure sheet-lead, which is suitably prepared
according to Tafel’s prescription, (Berichte
der Deutschen Chem. Gesellschaft 33.2215,)
and pure lead is employed for the anode. A
current of seven amperes per one hundred
square centimeters cathode-surface is sent
through the liquid; but the strength of the
current can be materially varied without dis-
advantage. By means of cooling the tem-
perature is kept between 20° and 30° centi-
grade. 'When no more hydrogenisabsorbed,

grams of alcohol.

the cathode liquid is neutralized with about
thirty per cent. soda-lye. Two layers are |
formed, of which the upper one consists of al-

815,648

cohol and the products of reduction of the
ethylester of benzoic acid. This is separated
distilled, and fractionized. The benzyl—ethyf
ether boilsat 184°, the benzyl alcohol at 205°.

2. Under similar conditions as in Case 1 a
cathode liquid of the following composition—
namely, one hundred and seventy grams of
ethyl ester of meta-brom-benzoic acid, three
hundred grams of concentrated sulfuric acid,
five hundred grams of alcohol of ninety-six per
cent.—is reduced at a lead cathode with the
aid of the electric current. During the elec-
trolysis the reaction product is separated for
the greater part on the bottom of tﬁe cathode-
space as oil. It is drawn off and distilled.
Between 235° to 239° the ethyl ether of meta-~
brom-benzyl alcohol distils. = At 250°a small
quantity of meta-brom-benzyl alcohol passes
over.

3. In the cathode-space of an electrolyz-
ing apparatus a solution as follows is placed:
one hundred grams of ethyl ester of benzoic
acid, six hundred grams of thirty-per-cent.
aqueous sal-ammoniac solution, six hundred
The anode-space sepa-
rated by an earthenware cell contains dilute
sulfuric acid or ammonium-sulfate solution.
Cathode and anode consist of purelead. Elec-
trolysis proceeds while the liquid is cooled,
the current having a strength of six amperes
per one hundred square centimeters cathode-
surface. When no more. hydrogen is ab-
sorbed, the alcohol is distilled off and the lig-
uid is acidulated. Benzyl alcohol separates
for the most part. It is removed and dis-
tilled.  (195° to 205°.)

What I claim is—

Process for the production of aromatic al-
cohols and their ethers, which consists in ex-
posing the aromatic esters in a dissolving
agent, capable of conducting the electric cur-
rent in the cathode-space of an electrolytic
apparatus in using for the cathode a material
of a specially-high cathodic tension, then neu-
tralizing the cathode liquid, then separating
the reaction product and finally distilling,
substantially as described.

In witness whereof I have hereunto set my
hand in the presence of two witnesses.

CHARLES METTLER.

Witnesses:

ULysses J. BYywaTsr,
ABRAHAM SCHLESINGER.
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