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COMPLETE SPECIFICATION.
“ Improvements in or relating to the extraction and recovery of

alkaloids.”

We, Eruiorrs & Avstrariaxy Dreo Pry.
Lisrren. a Company duly incorporated
under the Companies Aet of the State of
New South Wales, carrying on business as

5 Wholesale Druggists and Manufacturers, at
20-22 O’Connell Street, Sydney, New South
Wales and Commonwealth of Australia.
hereby declare this invention and the man-
ner in which it is to be performed, to be

10 fully deseribed and ascertained in and by
the following statement :—

This invention has relevance to the
extraction and recovery of alkaloids as
alkaloidal salts and to the salts recovered

15 through such extraction, In such extraction
ard recovery raw plant alkaloid containing
materials are selected and treated. As in-
stances of some of such plants which may
te treated for recovery therefrom of their

20 alkaloid content the following may be men-
tioned : .\lstonia constricta (Mollis), Cin-
chona ledgeriana, Atropa belladonna, and

1
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Duboisia myoporoides. It is to be under-
stood, lhowever, that the invention is mnot
confined to treatment of these mentioned
plants but js also applicable to other alka-
loidal vegetable materials.

lxisting methods of alkaloidal extraction
and recovery are open to objection in
several respects, for example, they usually
mvolve the necessity in one stage or another
of the process to extract the free alkaloidal
bases from an alkaline medium with an im-
miseible solvent. Only in rare individual
cases 1s it possible to extract alkaloids from
an aqueous solution of an acidity greate:
than pH equal 7 but this applies only to
alkaloids of a very weak basic naiure such
as Caffeine the salts of which are hyd rolysed
to-a great extent in aqueous solution. In
vractically all cases of alkaloid recovery i
15 therefore necessary to liberate the alka-
loidal bases from their salts by an alkaline
reagent and to exp-sze them in this state to
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the atmosphere while the alkaloid recovery
by shaking-out with immiscible solvents 15
carried out. This treatment of the free
alkaloidal bases is in many cases conducive
5 to their' partial destruction or molecilar
arrangement, particularly in cases where the
alkaloids are sensitive to oxidation, or where
saponification or hydrolysis may be brought
about by the influence of alkalis, or where
10 the molecular structure is unstable except in
acid solutlons. ,

The shaking-out process with immiscible
solvents iz furthérmore by its nature one
which requires frequent repetition if effec-

15 tive transfer from the aqueous 111to the non-
aqueous phase is to be achieved. Theoreti-
cally quantitative alkaloidal extraction can
never be achieved and a certain amount of
the alkaloid, depending upon its partition-

20 cocfficient in the aqueous and immiscible
solvent phase vespectively is of necessity
lost. :

The physical laws governing the shaking-
ont method with immiscible solvents require

25 in many cases that a relatively concentrated
aqueous phase be subjected to this treatment
if anything like economie usage of the 'sol-
vent is desired, -and the aqueous extracts,
containing the alkaloids have therefore in

30 many cases to be concentrated by evapora-
tion. This {reatment besides being costly
is also conducive to destruction or mole-
cular alteration of the alkaloidal substances.

The present invention has been devised

35 to overcome disadvantages of recovery of
alkaloids by present methods of treatment
by the provision of .improved methods of
alkaloidal extraction and recovery, and if
desired purification, such improved methods

40 for such purposes, in comparison to known
methods, being performable in a simpler,
cheaper; and more rapid manner.and which
also do. not.involve.any treatment which
would be detrimental to the alkaloids which

45 1t is desired to recover,

Broadly, the .invention has relevance to

a method of extracting and recovering alka- -

loid salt or salts of the character mentioned
herein.  Such -method consists in treating
50 a substance containing said salt or salis to
obtain an acid or nentral aqucous or aguecous
alcoholie solution thereof. Saild soluticn 1s
treated with a water immiscible phenol so
as to bring the aqueous or agueous aleoholic
55 2nd the phenolic phases into intimate cou-
tact with each other and to transfer the alka-

3

ioid salt or salts into the phenolic phase.
Both phases are then separated and the said
alkaloid salt or salts are recovered from the
phenolic phase.

By experiments carried out in conn. ction D
with the invention 1t has been ascer-
tained —

(1) That a phenol, - hl(,h is imnmiseible
with water, say a L]'CaC' or a xyleny! or a
mixture thereof, is ecapable of application in 10
the extraction of the beforementioned alka-
loid salts from the said acid or neutral
aqi.eous or aqueous alcokolic solution of the
said alkaloid salts, and :

(2) That a phenol, which is immiscible 18
with water, say a cresol or a xylenol or a
mixture therecf, is eapable of application
in the taking up of the salts of alkaloid
bases with resultant formation of a homo-
geneous phase. 20

Prior to this inveniion these facts were
not known, neither could they be expected
or foretold ordinarily, as alkaloid salts have
generally been found to be insoluble in
organic solvents which are immiscible with 25
water. It was known, however, that phenols
could dissolve a number of alkaloid bases.
In such cases the phenols acted as non-
aqueous solvents, similar to other known
solvents used for dizsolving such bases, for 30
instance chleroform, benzene, ether and
other. Tt is to be noted that the present
invention is differentiated from prior prac-
tice in the use of phenols in that by such
invention the solubility of alkaloid salts 35
in phenols is recognised and achieved and
not the solubility of alkaloid bases in
phenols.

Through such -experiments it hes been
determined that the entrance of the said 40
alkaloid salts into the phenoliec phase 1s not

accompanied by any -partition-coeflicient
phenomena, and that 1t proceeds very
rapidly, and in the cases of salts of

guinine, strychnine, atropine, hyosczinine, 45
hyoscine or the like, it may be effected
quantitatively. From such experiments 1t
has also been observed —

. (1) That alkaloid salts can be taken up
by phenols from acidic aanccus soluticns 50
without the usual partition-co-efficient
phenomena, and '

(2) That water or dilute aqueom acid
will not extract the alkaloids or atkaloid
calts from the phenolic phasc. 55
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It is thus assumed that the alkaloid salts
ar¢ taken up by the phenols chemically
rather than in physical solution. A rela-
tively small volume of the phenol used
usually suftices to take up all of the alkaloid
salts extractable from the said prepared
solution thereof. The said zolution need
not be concentrated or made atkaline prior
to treatment with said phenolic substances.

[f desired the solution extract may be
purified prior to phenolic treatment thereof,
by shaking out with a water immiscible
solvent, say ether, chloroform, petrolether
or the like, the said solvent being capable
of taking up unwanted matters in the
exiract without affecting the alkaloids of
the extract.

Generally, by the experiments before-
mentioned, 1t has been determined that
salts of different alkaloids are taken up by
phenols with varying degrees of efficiency
from acid aqueous solutions thercof. Such
variation cnables the separation or partial
separation. of mixtures of alkaloid salts

5 such as occur in extracts of alkaloid drugs.

Said aqueous or aqueous alcoholic solu-
tion may be prepared in any of the con-
ventional ways suitable for the preparation
of such solution. For instance, it may be
made by extracting a vegetable drug,
carrying alkaloid constituents, with an
aqueous or aqueous alcoholic solution of a
pll from 1.0 to 6.8; or by extracting a
vegetable drug, carrying alkaloid constitu-
ents, with alcohol, or a mixture of water
and alcohol, removing all or part of the
aleohol by evaporation, and treating the
extract residue with an aqueous or aqueous
zleoholic solution of a pH from 1.0 to 6.5;
or by dissolving one or a mixture of alka-
loid basis or alkaloid salts in an aqueous or
aqueous acoholic solution of a pH from
1.0 to 6.8.

The treatment of said solution with a
water Immiscible phenol may consist in
hringing the two phases into intimate con-
tact with each other. This is achicevable in
various ways, say by shaking a closed
vessel containing the fwo phases; or by
agitating the mixture with a stirrer or
similar device; or by circulating one phase
through the other by gravity flow or
mechanical means which will result in
mtimately contacting the surfaces of the
two immiscible phases with each other.

- 5

Extraction steps for the alkaloid salts
according to the invention may be stated
as follows :—

(1) Treatment of the alkaloid salts
solution with a water immiseible phenol,
this consisting of a cresol or a mixture of
izomerie cresols; or a xylenol or a mixture
of isomeric xylenols; or a mixture of
cresols and xvlenols, and

(2) Separation of the aqueous or aqueous
aleoholic phase from the phenolic phase
derived from the combination of such
phases from Step 1, and recovery of the
phenolic phase.

Similarly, recovery steps for the alka-
loid salts according to the invention may
te stated as follows:——

(1) Dilution in suitable proportions of
the nhenolic phase with a solvent or a
mixture of solvents miscible with each
other and with the phenol or phenols used,
but the solvent or solvents being immis-
cible with water, being preferred as such
solvent or as one constituent of a mixture
of solvents mentioned.

(2) Shaking out the solvent diluted
vhenolic phase with an aqueous phase, the
pH of which lies between 1.0 and 7.0:

(3) Separation of the said aqueou- nhase
from the said solvent diluted phenolic phase
and recovery of the said aqueous phase.

As alternative recovery steps for the
alkaloid salts according to the inven-
tion the following may be menfioned :—

(1) Precipitation of the alkaloid salt
or salts contained in the phenolic phase,
Dy mixing in suitable proportions the
phenolic phase with a solvent, or a mixture
of solvents, which is or are miscible with
the phenol or phenols uscd and with each
other, but all of which are immiscible with
water, the solvent or one of its constituents,
if a mixture thereof is used, being cthor.

(2) Recovery of the precipiated aikaloid
calt or salts by decanting the phenol solvent
mixture and by washing the precipitate with
the diluent solvent or mixture of sclvents
used, or with another solvent or mixture
ef solvents having similar general charac-
teristics.

(3) Subjecting the decanted phenol sol-
vent mixture to recovery steps described
under headings (2) and (3) of the above-
mentioned first main recovery steps.
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The_ following may be given as simple
examples for the plactlslng of the 1nven-
tion :—

Exanmrrr 1.

5 An aleoholic extract of Alstonia bark
from Alstonia constricta (Mollis) was
vacnum evaporated to give an alcohol free
extract. Dilute sulphuric acid was then
added to this in the aqueous acidic phase

10 and that a solution of extract in such
amount that all alkaloidal constituents were
dissolved a pH value lying substantially
between 1.0 and 6.5 resulted. The result-
ing acid aqueous extract was then treated

15 with a phenol, namely, cresylic acid, which
was added in the proportion of from one
tenth to one twentieth volumes of cresylic
acid to one volume of extract. This mix-
ture was then shaken out to give an

20 aqueous residue (exhausted of alkaloids)
and a cresylic alkaloid sulphate solution.
Ether and water were then added to this
solution in the proportions of from 3 to 7
volumes of ether and from 2 to 3 volumes

256 of water, to one volume of phenolic phase.
This mixture was then shaken out, giving
a cresylic acid ether residue on the one
hand, and an aqueous alkaloid sulphate
solution on the other. The desired alkaloid

30 sulphate was then obtained by vacuum
evaporation.

Examreir 2.

An alcoholie extract of Duboisia myopor-
oides was vacuum evaporated and the
35 residue exhaustively extracted with a weak
sulphuric acid solution. The acid aqueous
extract was diluted so as to result in a
solution containing approximately 0.25%
sulphuric acid and then treated with a
40 phenol, namely cresylic acid, in the pro-
portion of one tenth volume of cresylic acid

to one volume of extract. This mixture was
then shaken out to give an aqueous residue
and a cresylic alkaloid sulphate solution.

45 The aqueous residue contained omne frac-
tion of the alkaloids, but was exhausted
in respect to the alkaloids of the hyoscy-
amine-hyoscine-group. It was rendered
alkaline by addition of sodium carbonate

50 and again treated with cresylic acid in
successive quantitles in the proportion of
one twentieth volume to one volume of
extract. This mixture was then shaken out
‘to give an aqueous resldue, exhausted of

55 alkaloids, and a crosylie alka]md solution.

7

Said two cresylic alkaloid sulphate solu-
tions were separately ftreated for recovery
of their alkaloid content. The cresylic
solution from the first stage of extraction
was treated with three to five volumes of B
ether and with one half to three-fourths of

one volume of water to one volume of
phenolic phase. This mixture was then

shaken out, giving a cresylic acid ether
residue on the one hand, and an aqueous 10
solution of alkaloid sulphate on the other.
Said aqueous solution was ‘then saturated
with potassinm carbonate, and the liberated
alkaloids were collected by decantation.
They were then recrystallised from benzene 15
and were found to be a mixture of hyoscy-
amine with atropine and hyoscine.

The cresylic solution from the second
stage of extraction was treated with six io
cight volumes of ether and one to two'20
volumes of dilute sulphuric acid to one
volume of phenolic phase. This mixture
was then shaken out, giving a c¢resylic acid
ether residue on the one hand and an acid
aqueous solution of alkaloid sulphates on 25
the other. Said aqueous solution . was
saturated with potassium carbonate and
the liberated alkaloids, which remained
liquid, were collected by separating in a
separating funnel. They were subjected to 30
the Vitali Test and proved to contain no
atropiné, hyescyamine or hyoscine.

An. effective separation of the alkaloids
ef the group hyoscyamine, atropine,
hyoscine from other alkaloids contained n 35
extracts of Duboisia myoporoides had been
effected by the treatment deseribed.

Having now fully described and ascer-
tained our said invention and the manncr
in which it is to be performed, we declaz: 40
that what we claim is:—

1. Method of extracting and reeovering
alkaloid salt or salts of the character herein
mentioned consisting In treating a sub-
stance containing said salt or salts to obta: 45
an acid or neutral aqueous or aqueous alco-
holic solution thereof, treating said solution
with a water immiseible phenol or phenols
so as to bring the aqueous or aqueous aleo-
holic and the phenolic phases into intimate 50
contact with each other and to transfer the
alkaloid salt or salts into the phenolic
phase, sseparating both phases, and recover-
ing the said alkaloid salt or salts from said .
phenolic phase. 55
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2. Method of extracting and recovering
alkaloid . salt or salts herein mentioned,
consisting in treating a substance con-
taining said salt or salts to obtain an

5 acid or neutral aqueous or aqueous alco-

helic solution thereof, treating said solution

with a water immiscible phenol or phenols

consisting of a cresol or a mixture of iso-

meric cresols, or a xylerol or a mixture
10 of 1zomeric xylenols, or a mixture of cresols
and xylenols to take up the alkaloid salt
or salts, and separating both phases to
recover the phenolic phase from which the
raid salt or salts iz or are recovered.

3. Method of extracting and recovering
alkaloid salt or salts according to Claim 4,
in_which the solution extract is purified
prior to phenolic treatment thercof by
shaking out with a water immiscible sol-
vent, the said solvent being -capable of
taking up unwanted matters in said extract.

4. Recovering alkaloid salt or salts from
the phenolic phase prepared by operation
of the method according to Claim 1, in
which dilution is first effected of the
phenolic phase with a solvent or a mixture
of solvents miscible with each other and
with the phenol or phenols used, the said
solvent or solvents not being miscible with
water, subsequently treatng by shaking out
the solvent diluted phenolic phase with an
aqueous phase whose pH lies between 1.0
and 7.0, and subsequently separating the
sald aqueous phase from the said solvent
35 diluted phenolic phase and recovering the

aqueous phase. ‘

5. Recovering alkaloid salt or salts from
the phenolic phase prepared by operation
of the method according to Claim 1, in

9
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which precipitation of said salt or salts is
effected from said phase by mixing said
phase with a solvent or a mixture of sol-
vents which is or are miscible with the
phenol or phenols used and with each other,
but all of which are immiscible with water,
the solvent or one of its constituents, if a
mixture thereof is used, being ether, subse-
quently recovering the precipitated salt or
salts by decanting the phenol solvent mix-
ture and by washing the precipitate with
the diluent solvent or mixture of solvents
used, or with another solvent or =olvents
having similar general characteristics, sub-
sequently subjecting the decanted phenol
solvent mixture to recover- steps by shak-
ing it out with an aqueous phase whose pil
lies between 1.0 and 7.0, and subsequently
separating the said aqueous phase from said
decanted phenol solvent mixture and 20
recovering the said aqueous phase.

6. Method of extracting and recovering
alkaloid salt or salts according to either -
of the Examples 1 herein referred to.

7. An alkaloid salt or salts obtained by 25
carrying, out any of the methods for the
extraction and recovery of said salt or salts
according to any of the Claims 1 to 6 hereof.

8. Method for the extraction and recov-
ery of alkaloid salt or salts substantially 30
as herein described.

Dated this 13th day of January, 1944.
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ELviorrs & Avstraviaxy Drue Pry.
Livuren,

By its Patent Attorneys,
Serrsony & Fereusox.

39

Witness—A. Roberts.
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