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O“’®‘~<@=  _‘@Q@s/“wasz-r . 12 G8 -  i= ‘.3’-?1H'1’ilil=TLl93' ' .= | a[|Applicant (Assignee of Actual Im,-entorslActual Iiweiztors . . . .119,318C, 9 9 ,g Q;  Application Date: 19:11 Apr.,1943. No. 9023/43.ELLIOTTS &
./\l'STR.~\.LlAN Dan: Prv.Li ;\i 1 TED.HANs SPITZER and FRED]-ZR](‘K CanariesBENNETT of New South lllales.)Application and P1'0'visional Specication Accepted, 12th May, 1943.Complete Specication after Provisional
Lodged, 1-1th January, 1944.SpecicationComplete Specication . .Ac-.cepted_, 4th December, 194-1.Acceptance Advertised (Sec. 50) . ,. . . . . . . ...Z8‘.,,l.Mb.r.c.H'. 19.46: . ..Class 09.6.No drawing. _iCOMPLETE
SPECIFICATION.“Improvements in or relating to the extraction and recovery ofalkaloids.”\Ve, 'E|.|,|o'|"rs 8: .\us'rn.~\|.1.-\l\.' Dace .P'rY.Li.\n'ri;|>. a Company duly incorporatedunder the Companies Act of the State ofNew
South ll’-ales, carrying on business as5 Wholesale D1'uggists and .\l.anufacturers, at20-22 O’\Counell Street, Sydney, '.\T-cw South“Tales and Conimoiiwealtli of i\us!ralia.hereby declare this invention and the man-ner in
which it is to he performed, to he10 fully described and ascertained in and bythe following statcmeut:—-This invention has relevance to theextraction and recovery of alkaloids asalkaloidal salts and to the salts recovered15
through such extraction. [n such extraction-and recovery raw plant alkaloid containingmaterials are selected and treated. As in-stances of some of such plants which maybe treated for recovery therefrom of their20 alkaloid
content the following may be men-tioned; .\lstonia constricta (Hollis), Cin-ehona ledgeriana, .-\tropa belladonna, and173SD.—ll/l/45.—]30.-—Price, ls. (id. post free.Duboisia. myoporoides. lt is to be under-::t00(l, however,
that the invention is not::011ne(l to treatment of these mentionedplants but is also applicable to other alka-loidal vegetable materials. 5Existing methods of alkaloidal extractionand recovery are open to objection inseveral
respects, for example, they usuallyinvolve the necessity in one stage or anotherof the process to extract the free alkaloidal 10bases from an alkaline medium with an im-miscible solvent. Only in rare individualcases is it
possible to extract alkaloids froman aqueous solution of an acidity greatc;than pH equal 7 but this applies only tn 15alkaloids of a very weak basic nature suchas Caffeine the salts of which are hydrolysedto'a great extent in
aqueous solution. Inuractically all cases of alkaloid recovery ifis therefore necessary to liberate the alka- 20loidal bases from their salts by an alkalinereagent and to e.\']:'se. them in this state to2



_ 45O520253035O45505119,318the atmosphere while the alkaloid recoveryby shaking-out with ilnniiscible solvents iscarried out. This treatment of the freealkaloidal bases is in many eases conduciveto their partial
destruction 'or'moleculararrangement, particularly in cases where thealkaloids are sensitive to oxidation, or wheresaponicat-ion or hydrolysis may be broughta-bout by the influence of alkalis, or wherethe molecular structure
is unstable except inacid solutions. ,The shaking-out process witl1 immisciblesolvents is furthermore by its nature onewhich requires frequent repetition if effec-tive ‘transfer from the aqueous i11to the non-aqueous phase is
to he achieved. ’ Theoreti-cally quantitative alkaloidal extraction cannever be achieved and a certain amount ofthe alkaloid, depending upon its partition-coeicient in the aqueous and immisciblesolvent phase -1-espcctivelyis
of necessitylost.The physical laws governing the sl1aking-out method with immiscible solvents requirein many cases that a. relatively concentratedaqueous phase b-e subjected to this treatmentif anything like economic
usage of the‘sol-vent is desired,-and the aqueous extracts,containing the alkaloids have therefore inmany cases to be conccntra-ted by -eva»pora-tion. This treatment besides being costlyis also conducive to destruction. or
mole-cular alteration of the alkaloidal substances.The present invention has been devisedto overcome disadvantages of recovery ofalkaloids _by pre_se.nt- methods of treatmentby the provision of .im.prove_d methods
ofalkaloidal extraction a11d recovery, and itdesired purication, such improved rnet.l1orlsfor such purposes, in comparison to knownmethods, being performablc in a simpler,cheaper, and 1n0_re rapid manner-and whichalso
do. not.involve-_any treatment whichwould be detrime_ntal to the alkaloids whichit ispdesired to recover,Broadly, the -invention has relevance to:1 method of extracting and recovering alka- ~loid salt or salts of the character
mentionedherein. Such -m-ethod consists in treatinga substance containing said salt or salts toobtain an acid or neutral aqueous or aqueousalcoholic solution thereof. Said solution istreated with a Wat-or immiscible phenol
soas to bring the aqueous or aqueous alcoholicand the phenolic phases into intimate con..-tact with each other and to transfer the alka-3ioid salt or salts into the phenolic phase.Both phases are then separated and the
saidalkaloid salt or salts are recovered from thephenolic phase.By experiments carried out in conn.cti~onwith the invention it has been ascer-tained :—- ‘ .(1) That a phenol, which is immisciblewith w-ater, say a cresoi! or a
xylenol or ami::ture t-hereof, is capable of application inthe extraction of the bctorementioned alka-loid salts from the said acid or neutralaq:.eous or aqueous alcoholic solution of thesaid alkaloid salts, and -(2) That a_
phenol, which is imntisciblewith Water, say a cresol or'a xylenol or amixture thereof, is capable of applicationin the taking up of the salts of alkaloidbases with resultant formation of a homo-geneous phase.Prior to this
invention these facts werenot known, neither could they be expectedor foretold ordinarily, as alkaloid salts havegenerally been found to be insoluble in-organic solvents w-hieh are immiscible withwater. It was known,
however, that phenolscould dissolve a number of alkaloid bases.In such cases the phenols acted as non-aqueous solvents, similar to other knownsolvents used for dissolving such bases, forinstance chloroform, benzene,
ether andother. It is to be noted that the presentinvention is dierentiated from prior prac-tice in the use of phenols in that by suchinvention the solubility of alkaloid saltsin phenols is recognised and achieved andnot the
solubility of alkaloid bases inphenols.Through such -experiments it has beendetermined that the entrance of the saidalkaloid salts into the phenolic phase is notaccompanied by any partition-coeicientphenomena, and that it
proceeds veryrapidly, and in the cases of salts ofquinine, strychnine, atropine, l1yOSC£.T[l111G,hyoscine or the like, it may be effectedquantitatively. From such experiments ithas also been observed.:—-.(1) That alkaloid
salts can be taken upby phenols from acidic aqueous solutionswithouet the usual par-titioi1—co-efficientphenomena, and ' _ That water or dilute aqueous acidwill not extract the alkaloids or alkaloidSalts from the phenolic
phase.4 .10152023035404555O



o101520253035404550-55119,318lt is thus assumed that the alkaloid saltsare taken up by the phenols chemicallyrather than. in physical solution. A rela-tively small volume of the phenol usedusually suices to take up all of
the alkaloidsalts extractable from the said preparedsolution thereof. The said solu.tion neednot be concentrated or made alkaline priorto treatment with said phenolic substances.If desired the solution extract may bepuried
prior to phenolic t.reatn1ent thereof,by shaking out with a water immisciblesolvent, say ether, chloroform, petroletheror the like,'the said solvent being capableof taking up unwaiited matters in theextract without affecting the
alkaloids ofthe extract.Generally, by the expel-i1'nen.ts before-mentioned, it has been determined thatsalts of different alkaloids are taken up byphenols with varying degrees of efficiencyfrom acid aqueous solutions thereof.
Suchvariation enables the separation or partialsepai-ation of mixtures of alkaloid saltssuch 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 preparationof such solution. For instance, it may bemade by extracting a vegetable drug,carrying alkaloid constituents, with anaqueous or aqueous alcoholic solution of apl-ll from 1.0 to 6.8; or by
extracting :1vegetable drug, carrying alkaloid constitu-ents, with alcohol, or a mixture of waterand alcohol, removing all or part of thealcohol by evaporation, and treating theextract residue with an aqueous or
aqueousalcoholic solution of a pH from 1.0 to 6.8;or by dissolving one or a mixture of alka-loid basis or alkaloid salts in an aqueous oraqueous acoholic solution of a pH from1.0 to 6.8.The treatment of said solution with
awater immiscible plhenol may consist -inbringing the two phases into intimate con-tact with each other. This is achievable invarious ways, say by shaking a closedvessel containing the two phases; or byagitating the
mixture wit-h a stirrer orsimilar device; or by circulating one phasethrough the other by gravity ow ormechanical means which will result inintimately contacting the surfaces of thetwo immiscible phases with each
other.5Extraction steps for the alkaloid saltsaccording to the invention may be statedas follows :-(1) Treatment of the alkaloid saltssolution with a water immiscible phenol,this consisting of a crcsol or a mixture ofisomeric
cresols; or a xylenol or a mixtureof isomeric xylenols; or a mixture ofcresols and xylenols, and(2) Separation of the aqueous or aqueousalcoholic phase from the phenolic phasederived from the combination of suchphases
from Step 1, and recovery of thephenolic phase.Similarly, recovery steps for the alka-loid salts according to the invention maybe stated as follows:——(].) Dilution i11 suitable proportions ofthe phenolic phase with a solvent
or amixture of solvents miscible with eachother and with the phenol or phenols used,but the solvent or solvents being immis-cible with water, being preferred as suchsolvent or as one constituent of a mixtureof solvents
_mentioned.(2) Shaking out the solvent dilutedphenolic phase with an aqueous phase, thepH. of which lies between 1.0 and 7.0:(3) Separation of the said aqueous phasefrom the said solvent diluted phenolic phaseand
recovery of the_said aqueous phase.As alternative recovery steps for thealkaloid salts according to the inven-tion the following may be mcntioned:—(1) Precipitation of the alkaloid saltor salts contained in the phenolic
phase,by mixing in suitable proportions thephenolic phase with a solvent, or a mixtureof solvents, which is or are miscible withthe phenol or phenols usul and witli eachother, but all of which are immiscible withwater, the
solvent or one of its constituents.if a mixture thereof is used, being ether.(2) Recovery of the precipiatcd aikaloidsalt or salts by decanting the phenol solventmixture and by washing the precipitate withthe diluent solvent or
mixture of solver.-tsused, or with another solvent or mixturecf solvents having similar general charac-teristies.(3) Suhjet-ting the decanted phenol sol-vent mixture to recovery steps describedunder headings  and (3) of the
above-_mentioned rst main recovery steps.£3510 '1520253035404-550



119,318 "The following may be given. as simpleexamples for the practising of the inven-t10n:— "EXAMPLE 1.5 An alcoholic extract of Alstonia barkfrom Alstonia constricta (Mollis) wasvacuum evaporated to give an alcohol
free_ extract. Dilute sulphuric acid was thenadded to this in the aqueous acidic phase10 and that a solution of extract in suchamount that all alkaloidal constituents weredissolved a pH value lying substantiallybetwecii 1.0
and 6.5 resulted. The result-ing acid aqueous extract was then treated15 with a phen-ol, namely, cresylie acid, whichwas added in the proportion of from onetenth to one twentieth volumes of cresylicacid to one volume of
extract. This mix-ture was then shaken out to give an20 aqueous residue (exhautstecl of alkaloids)and a cresylic alkaloid sulphate solution.Ether and water were then added to thissolution in the proportions of from 3 to
7volumes of ether and from 2 to '3 volumes25 of water, to one volume of phenolic phase.This mixture was then shaken out, givinga cresylic acid ether residue -on the onehand, and an aqueous alkaloid sulphatesolution on
the other. The desired alkaloid30 sulphate was then obtained by vacuumevaporation.EXAMPLE 2.An alcoholic extract of Duboisia myopor-oides was vacuum evaporated and the35 residue exhaustively extracted with a
weaksulphuric acid solution. The acid aqueousextract was diluted so as to result in asolution containing approximately 0.25%sulphuric acid and then treated with a40 phenol, namely cresylic acid, in the pro-portion of one
tenth volume of cresylic acidto one volume of extract. This mixture wasthen shaken out to give an aqueous residueand a cresylic alkaloid sulphate sol-ution.45 The aqueous residue contained one frac-tion of the alkaloids,
but was exhaustedin respect to the alkaloids of the l1yoscy-amine-hyoscine-group. It was renderedalkaline by addition of sodium carbonate50 and again "treated .with cresylic acid insuccessive quantities in the proportion
ofone twentieth volume to one volume ofextract. This mixture was then shaken outto give an aqueous residue, exhausted ofalkaloids, and a crcsylic alkaloid solution.755Said tvvo cresylic alkaloid sulphate solu-tions were
separately treated for recoveryof their alkaloid content. The cresylicsolution from the rst stage of extractionwas treated with three to ve volumes ofether and with one half to three-fou~rths ofone volume of water to one
volume ofphenolic phase. This mixture was thenshaken out, giving a cresylic acid etherresidue on the one hand, and an aqueoussolution of alkaloid sulphate on the other.Said aqueous solution was ‘then saturatedwith
potassium carbonate, and the liberatedalkaloids were collected by decantation.They were then recrystallised from benzeneand were tou-nd to he a mixture of l1yoscy-amine with atropine and hyoscine.The cresylic solution
from the secondstage of extraction was treated with six toeight volumes of ether and one to twovolumes of dilute sulphuric acid to onevolume of phenolic phase. This mixturewas then shaken out, giving a cresylic acidether
residue on the one hand and an acidaqueous solution of alkaloid sulphates onthe other. Said aqueous solution _wassaturated with potassium carbonate andthe liberated alkaloids, which remainedliquid, were collected by
separating in aseparating funnel. They were subjected tothe Vitali Test and proved to contain noatropine, liyoscyamine or hyoscine.An effective separation of the alkaloidsof the group hyoscyamine, atropine,hyoscine from
other alkaloids contained inextracts of Duboisia myoporoides had beeneffected by the treatment described.Having now fully described and ascer-tained our said invention and the mannerin which it is to be perf-ormcd, we
declarethat what we claim is_:—'1. Method of extracting and recoveringalkaloid salt or salts of the character hereinmenti-oned consisting in treating a sub-stance containing said salt or salts to obtainan acid or neutral
aqueous or aqueous alco-holic solution thercof, treating said solutionwith a water immiscible phenol o.r phenolsso as to bring the aqueous or aqueous alco-holic and the phenolic phases into intimate.contact with each other
a11d to transfer thealkaloid salt or salts into the phenolicphase, ,scparating both phases, and recover-ing the said alkaloid salt or salts fr-om saidphenolic phase.8510152025303540455055



5101520253035119,3182. Method of extracting and recoveringalkaloidsalt or salts herein mentioned,consisting in treating a substance con-taining said salt or salts to obtain anacid or neutral aqueous or aqueous alco-hc-lic
solution thereof, treating said solutionwith a water immiscible phenol 01'\pl1OI‘1OlSconsisting of a cresol or a mixture of iso-meric cresols, or a xylenol or a mixtureof isomeric xylenols, or a mixture of cresolsand xylenols to
take up the alkaloid saltor salts, and separating both phases "torecover the phenolic phase from which thesaid salt or salts is or are recovered.3. Method of extracting and recoveringalkaloid salt or salts according to Claim
4,in which the solution extract is puriedprior to phenolic treatment thereof byshaking out with a water immiscible sol-vent, the said solvent being capable oftaking up unwanted matters in said extract.4. Recovering alkaloid
salt or salts fromthe phenolic phase prepared by operationof the method according to Claim 1, inwhich dilution is rst effected of thephenolic phase with a solvent. or a mixtureof solvents miscible with each other andwith the
phenol or phenols used, the saidsolvent or solvents not being miscible withwater, subsequently treating by shaking outthe solvent diluted phenolic phase with anaqueous phase whose pH lies between 1.0and 7.0, and
subsequently separating thesaid aqueous phase from the said solventdilu-ted phenolic phase and recovering theaqueous phase. ’5. Recovering alkaloid salt or salts fromthe phenolic phase prepared by operationof the
method according to Claim '1, in9which precipitation of said salt or salts iseffected from said phase b__v mixing saidphase with a solvent or a mixture of sol-vents which is or are miscible with thephenol or phenols used and
with each other,but all of which are immiscible with water,the solvent or one of its constituents, if amixture thereof is used, being ether, subse-quently recovering the precipitated salt orsalts by decanting the phenol solvent
mix-ture and b_v washing the precipitate withthe diluent solvent or mixture of solventsused, or with another solvent or solventshaving_sin1ilar general characteristics, su-b-sequently subjecting the decanted phenolsolvent
mixture to recoverv steps by shak-ing it out with an aqueous phase whose pHlies between 1.0 and 7.0, and subsequentlyseparating the said aqueous phase from saiddecanted phenol solvent mixture andrecovering the said
aqueous phase.6. Method of extracting and recoveringalkaloid salt or salts according to eitherof the Examples 1 herein referred to.'7. An alkaloid salt or salts obtained bycarrying, out any of the methods for theextraction and
recovery of said salt or saltsaccording to any of the Claims 1 to 6 hereof.8. Method for the extraction and recov-ery of alkaloid salt or salts substantiallyas herein described.Dated this 13th day of January, 1.944.Ei.i.ioT'rs &
A.1;srtmr.1.\.\' DRIJG Pry.Lnrrrm),By its Patent Attorneys,Sertrson & F1-nzotzsox.\Vitness—A. Roberts.10Printed and Published for the Dr:e.\rrr.\n~:.\"r 01-‘ l."\'r1-;:\'1's. Co.\uro.\'wr~:.\L'r1i 01-" Al:s'rnALL\,by L. 1".
Jon:~'s'ro.\‘, Commonwealth Government Printer, Lanberra.5101520253035


