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"PATENT SPECIFICATION

Anplication Date : July 21, 1925, No, 18 574 fzs'.

GOM‘P LETY SPHECTFICATION.

Complete Accspted : June 3, 1926,

Proeess for Isolating Alcohols or Phenols from WMixtures.

We, the firm Anrox Domrez Somnz, a

Gormen  fem.  of  Hambug-Billbrook,
Cermany, and Franz Orro0 ZEITSCHEL,
of 43, Marienthalersirasse, Hamburg,

Germeny, a (ferman citizen, do hereby
declare the nature of this fnvention and
in what manner the same is o be per-
formed. tc be perticularly described and
aseortained 1 and by the following wtete.
ment . —

Pure alcohols or phenols can be con-
verted into borie acid esters by allowing
them to react with the mixed snhydride
of Lorie ncid and aeelic acid B{QCOCTL),.
The twi-borates produced vcen then be
readily obteined ypure uffer distillation

© or orystallisation.
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It has now been found that this rTeac-
tion which takes plaoe smeothly can hot
only he used In oconpecfion with puwe
aloohols but thel with he assistencc of
this resctivi 1% s possible almost gurenti-
tively fo isolate aleohols of all kinds;
secondary or tertiary or also
phenols from mixtores withowt njuring

the Dby-products conisined therein. The

method of operation is the same in &l
cuses.  After baving ascerteined by
acetylising the quantity of alcohdls
present in & mixture to he exarined, a
suitable gumnbity of the double snhydride
is prepared snd added to the above mix-
Cfure,  With ~ the development of .8
slight * "Weat decomposition takes place
and it is only necessary =% ordinary or
preferably at redueed pressure to distil
off the aecétic zcid formed, and the more
reacily ~ volatile Thy-produets from the
li-boretes which ere more difficult to
volatilise. If the borates are solid they
cen be further purified before splitting
up by recrysfallization from a2 suitable
solvent. The esters obiained are deeom.
posed by the addition of water or watery

alkelics and the alooholic dissocietion
¥

produsis ~eve rectified or
for purifieation. -

The new method is more ticulenly
applicabie with advantage to &the ficld of

reerystallised

“chemisfry of terpenes and the essential

ofls but it mey slse be of use for other
industries. -

In & quite aonlogous meznner as with
the boric acid acetic aeid anbydride the
reaclion een slso be carried out with the
gorresponding  double  anhydrides  of
arsenions acid, As (OCO CH,),, of anti-
monions acid 8b (OCO CH,), or phes.
phorous acid, P {OCO CH,),. The acetie
aoid enhydride may be replaced by, any
ofher orgenic weid sohydride. In prae-
tive however there are preferably used
those which are more sesily available and
?ﬁ:&pensive such as propionic acid anhy-

ied, butyrie secid subydride, wvaleric
acid gohydride, bepzoie weid anhydride,
s phthelic weid anhydride.

The reaction can also he careied ous
by using borie acid, arsenious scid, snti-
montions  acld or phosphorous =scid, or
their snhydrides, alone, instead of-.using

-the dpuble sohydrides with organic acid

snbydrides.

It is the object of the present mvemtion,
to irolate aleohols or phencls conleined
in 2 mixture of any. cheracter by convert-
ing themn into the esters, which are diffi-
cult to volatilize, ¢f boric acid, arsenious
weid, sntimonious acid or phosphorons
acid.

According to the present invention ome
of the above acids or their anhydrides, or
the double anhydride of one of theso acids
with the snhydride of en orgenic acid, is
coused to ect on the mixture containing
the alcohols or phenols. When an
ester, difficult to volatilise, has heen ob-
tained by one mebhod or the othar, the
constifuents of the wmixture, which ave
of & non-alecholis netue, can  be
removed. by distillation, whilst  the
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slevhols and  phenols, - which are com-
binad with the acids used, tremai in the
distilletion apparatns as & residue which
is difficult to volstilise. By the decom-
position of the resultant cnters by means
of dilute slkalies intu their components,
alechols {phencls) and acids, the alcohals,
freed from wedmixtures of non.alecholic
nature, are obtained in A - pure form
or may be further purified jf necessary.

For the purposs of seperating the
alcohols info  various classes (primary,
seeondazy and  tertiary) the operations
above reforved {0 zre carried out in stages
in that the boric seid or other acids, or
their anhydrides, or their double anhy-
drides with organis asid anhydrides are
nsed] In snitable quantifics,

Exzamrerms,

L Ssrowmsrep Jarawusp PRPPHRMINT OIL.

702 gr. with §1.29, total alcohols were
treated with o solutiun of 45 gr. B (OIR),
in 225 gr. ecetic avid anhydride. Thuri
the +oeuum distillation, thers pa,;nﬁ
over, besides the acetic acid, 355 gr. in.
different oil. whilst on ocooling 847 gr.
solidifiable borates remained zs a residne
in the flask. After neufralization 332 or.
of an alechol were obtained therefrom %;r
sbewm distillation, whish soon solidified
in the cocler and from the constents:
dy; =0.003, gy —35.80° was found to
he almost pure menthol~~

A sccond trestment of the mdifferent
vil only mave 143 gr. alecholic vop-
stituents. ) .

- I1. CirrosErns O CEYLON.

880 gr. with 57.8%, totz] geraniol egu-
tepts were ftreated with a2 solutiod  of

15 gr. B {(OH);in 75 gr. acetic acid enby-
dride. By the wacuum distillation
I20 gr. of bhoratc were obtained as a
residue in the flask which hy steam dis-
tillation aller mneutralisation produced
107 gr. totul sleohols (d);=0.004, 2,5 = —
2.00%), which reacted with pulvesised
Call, and was mainly found to be
geraniol.
III. 8pr Om.

383 gr. (with ds=0878 and -~
11.00°) of which the main portion con-
sists of linalool, was treated with 50 gr.
B (OH),eund 250 gr. acetic acid anhy-
dride. By vaenum distillation  there
remeined 278 pgr. boraic, which when
neutralised with & wsods solution and
distilled with stoem produced 270 gr. of
almost pure linalool (d,; =0.870,
15.00°. The indifferent oil
showed however d;=0.006,
8.50°,

Jam=—
I8  ur.
G = T

iv.

For exwmining the accuracy of the
method 200 ge. of benzvl acetate (with
94%, ester and 6% benzyl alcohol respec-
tively) were subjected to the reaction of
this method and were treated with 3 gr,
B {OH)3+15 gr. acetic acid anhydride.
By vaouum distillation there remained 2
raridue of 10 gr. which split up with a
soda  solulion prodeced 10- ‘gr.. benzyl
alechol. The ester eomtents of the non.
reacting parts had increased to 1009,
The course~6f the method was therefore

- quEntitative.

The amounts of boric seid used. in
Examples T to IV arc culculsted aceord-
ing to the foliowing cquations : '

) B (QH); + 3 {GHZC0L0 = 3 GH“.COO[;iL_a-Br(OCdCHS)a
© 823 306

5) B (0CO Clig); +3 CH,. 0B =3 CiL,.COOIE + B (00, Hy)s
_ Menthol - 468,

The ratio numbers for the cunversion
of menthol are therefors:62.2:306: 468,
" In the lizample I (peppermint oil};
. have been fuund to he 54.29
total mentlol=880.48 gr. on the hasis of
acebylisation. For the conversion 350.5
{OH), were thersfore ncoes.
sary ©  theoretoally. 45 g, less
than * the theorsticel amount, were
therefore used as in  pepperming  of
sgters and ather alechols wad phencis are
present  hesides menthol so that therc
were devistlons Jfrom what wonld he
expected theoretically.

The differences in oonnection with
eitronella. oif (Exemple II) are more con-

- siderable as in the presence of eitromella

oil there Iz found a too preat content of
geraniol when acetylising (see Gilde-
meister (1913) II page 239).

The calcolation of horic wcid was
therefore made M a shwilar manmer in
connection with Example ITT and IV,

- It was further found thet the forma-
tion of esters difficult to volatilse can
also be obtaived if the borie acid or its
anhydiide {or arsenious acid, snmti-
monious acid, phosphorons acid or their
anhydrides), ars allowed 83 such to aoct
on the mixzture in the presence of heat.
The recotion takes place ascording Lo
the following formula :

B (OB);+3 HOR=3 IL0+B (OR), or
B0, +6 HO.R=3 H,0 2B (OR),,
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where R indicates an aloohol or 2 phenol
residue, and where B oan be replaced by
As, Shor P.

I is only necessary to take care ihat
the water produced during the reaction
is removed by distiliution or utherwise.
The quantity of the distilled water gives
a direst indication as to the procedure of
the reaction, To the same extent as the
water separation takes place the hboric
acid or the soslogus whish v wsed
(Ag 0, 8hy0y, P05 Is graduslly dis-
solvad in the ojl mixture.

The method of operation can be ex-
plained by the fellowing vxamples

V.

624 gr. of w comphar oil fraction

with d;=0.074, = +1.60° and & total
alochol content of 50.3%, consisting of
terpincel and borneol, were hested with
60 gr. B (OH)s In the flask to abuut 80
to 100°. The watcr is very soon separ-
eted wnd iz condensed in the cacler in
the form of drops. TUnder a _slight
vacuum it distils off with o muell gnan-
tity of oil and ean be mecasured in the
raceiver (32 gr). After about two hours
the sepsration of the water ceases and
the boric sacid has passed into solution,
With a good vacumm the indifferent oil
js mow completely distilicd off snd the
borates remsdning ss a2 residue in the
flask are decomposed by mesns of a soda
solution eangd the sloohols are evaporated.
There sre obtained :

Aleohols : 205 gr. with d;5=0.941, a5, - 0.00°

: . 310 gr.
Tndifferent oil : 805 gr.

In Example V more borin acid was
used than is theorefivally roguired as
the tertiary alechols, for exemple tor-
pinect camnot be esterilised quantita-
tively. With the ocamphor oil used the
valnes obtained by esterilivation would
have been too small and for this reason an
excess of boric acid was used. The
examples asre ouly adapted fo explain
the proeedure ol the reaction aud therefore
thesc have not hoon striclly limited o
the theorefical fignres.

It was further found that when carry-
ing ont the treatment in sbages sccozd-
ing to the horate metho@ ap approzi-
mate separation of aloohols of -different
alagses cowdd be coffecled.  This possi.
hility is based wupon the fnot that $the
resction capacity of the primsry sleohols
is greater and quicker than thut of the
seeondary aloohals, that of the secondsry
iz greater thon that of fthe sertiary
eleohols, =0 that by suitably dosing the
boric aeid or other acids as may be
desired it is possible to obtain from a
mixbure either the primary or primary
and mecondary, or i the primary are
not present, the sceondsry.,

Y1

From a mizxture of 60 gr. gereniol
und 140 gr. terpincol, which at the sbtart
will not I any way react with celelum
chloride, 72 gr. of alechols are obteined
by treatment of JO gr. horic acid in the
mammer described, distillation of the
indifferent part and deccmposition of the
remzining borates, which smoothly reach
with caleium chloride and prove fo bo &
geraniol of high percentare. In  the

with dys = 1.002, ayy, = + 10.50°,

distillate the terﬁineul has been corre-
spondingly cnriched,

VIL

Trom = mixture of 60 gr. beorneol

and 140 gr. terpineo! it is possible in-

guite a similar manner by means of
1%t gr. horie a2cid to isolate about 75 gr.
borgtes - difficult ‘o  volatilise, which
already become solid -in the cocler by
steam distillation and are mainly found
to bs bornsal.

VIIL

From & mixtnra of 30 gr. geraniol,
30 gr. borneol and 140 gr. terpinesl it is
possible m & guite shnfer munmer to
separate by means of the borate method
120 gr. of almost pure ferpineol from

10 gr. geranyl-barnyl-horates which it g

difficult to volatilise.

As the conversions with the other acids
above veferred to sxc more difficult than
when nsing boric acid, the reaction, for
example with arsepious ancid anhydride
{As,05) is carrfed oub ab & somewhsi
higher {omperature, Example IX. 200
ge. of & logwid raw Japanese pepper-
mint oil (Li5=0.898, eypn=-29.70°, and
44.3Y, total menthol) were heated with
19.8 gr. As,0, to 150° as long as there
was 2 separation of water. The further
treatment was earried ont in the wsual
meanner and produced at room tempera-
ture aleohols: 70 gr., do=0.0807, ape= —
35.60°.

Indifferent
Tyqp = = 26.10‘3.

In the specification the wave length for
the wmpecific rotary powers are based on
sodinm light =1,

oity - 128 g,

Ay =0.8035,
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It will be understood that justead of
the artifiefal mixtures hore referved to
ofls oceurring in nature or itechnical ofls
can be used,

Having now particuluzly deseribed and
ascertained. the nature of our said Invens
tion and in what manzer the same is fo

- be perfarmed; we declare ihet what we
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claim 15 :-—

1. A method of isoleting aleohols or
phenols from mixtures consisting in
treating the mixtores with guantifics of
bosic-geid-acetic  acid-anhydiidc  corze-
sponding with the alochols ur phenols
containad therein, - dislilling off the wvola-
tile.admixtores, decomposing the remain-
ing borates by & solution of slialics in
water, und further &mﬁfying or, in =o
fur as they are solid, previously rectys-
tailising them,

2. A prooess according to Claim 1 with
the distingpishing feature that instead of
borie-geid  acetic-acid  anhydride * there
are used’ the anhydrides of arsenicus
agcid or of antimonious aeid or phos-
phorus acid with asstic anhydride.

3. A process aceording fo Claim 1 with
the distmguishing feature that instead of

horic  aeid  acetic.acid anhydride there
iz used the enhydeide of boric acid
ngl the enbydride of another organic
aeid,

4. A provess aecording to Clafms 1 tu
& with the distingnishing feature that
instead aof the dou%le enhydrides, horie
acid, arsepious acid, anfimonions acid or
phosphorus scid or their anhydrides ace
ceused to act afome wpon (he raw
wgterial,

5. A process according to Claims ! to
4 consisting therein that for the purpose
of obtaining an approximate separation
of alcohols of different clesses boric acid,
atsenious acld, amtimonions acid or phos
phorous acid or their exhydrides or thefr

. double anhydeides” with organic  acid
anhydrides are msed in  corresponding
quantity. "

6. Methods of isoloting alechols or
phenols From” mixtures, substantially as
desceribed.

Dated this 21gt day of July, 1825,

Popr the Applicants,
© H. A GILL & Co.,
o Chartered Patent Agents,
-7 Bl /52, Chancery Lane, London, W.C. 2.
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