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My inveniion reisies lo o novel msined ior Lhe
separstion of thie optically acltive iscimers of a-
methyliphencthyiamine and it comprises motheds
wherein the laevo and dexire isemers. in the
form of their neoiral salts with d-tartaric acid.
are separated by fraclional crystallizalion {tom
an alcohol solution of such salts, the neuiral d-
tartrate of the lpeve umine keing obteiusd as &
crystaliine meaterial, and ii more particaiarly re-
lates to thie separation of the laevo icomer, in ihe
form of ils neutral salt with d-tartaric acid, and
the recovery of the lasvo amine, as free brse,
{rom such ncutral sslt: ail s more {ully herein-
eiter set forth and ss clzimed.

It is known in the art (Leithe,—"Ber. d. Chem.
Gesell.” (1932}, rage §64) {hat d-c-metiayiphen-
ethylamine d-bitartrate may be obiained as o
crystalline scid tartraie, iiso racemic e-meth-
ylphenethylamine, by reacting the racemic amine
with sufficient d-tartaric acis to form a mixture
of the acid tartrates of the d- 2nd I-amine and
then fractionally crystsilizing the bitarirate cf
the d-amine from an zlicohul soittion of the niix-
ture of acid taiwntes 30 Obtained. To obtain the
d-amine 25 the free base, the acid tariraie may
be decumposed with caustic aiksaii and the free
Luse recovered by distillation in vacuo. Ey using
1-tartaric acid in sucn methoed, the I-a-meihyi-
phenethylamine l-bitarirate is oblained ss a crys-
talline material by fracticnal crystaliization.
This acld tartrate ma;r likewise e Jecumposea
with alkali to cbiain the 1-amine as free base.

That is, either dextro cr laevo a-methyiphen-
ethylamine have been previcusly obtuined from
the raceriic iorm by certain known prier
methods.

But in such prior methods, the separetion of
the desired isomer is eYecteg*by the fractional
crysiallizationn of scid tartrates. And in those
methods, d-tartaric scid is nsed o obtein the

« dextro amine and l-tartaric acid io prepare the

jaevo amine.

However, while taoss prior processes are oper-
able cuemically, they have serious diszdvantages,
particularly with rezard to the separaticn of l-a-
methylphenethylamine by means of !-tartaric
acid, in that while G-tarterie acid is readily avail-
able angd compare.ively cherp, i-tartaric acid at
inhe present time is both 2ifienly 1 ohtain ond
ecxnensive in pure ‘orm. Thus, by tha mecthod
outlined above, d-a-methyinhenethylemine may

- be reactly and chegply preparetl while the laevo

_ form can orly bz cblzined at great expense.

I have discovbred a meihozZ by which both op-
tically active forms of a-methylphenethylamine,
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angd especially the lzeve frrip, may be prepared
by the use of d-iartaric acid slene. This novel
meinod greatly simplifies the process and mekes
the therapeuticaily useful isomers readily avail-
akle.

Breadly, the method according to ihis inven-
on comprises the separation of l-a-methviplfen-
hylamiae from dl-a-methylphencthylamine by
tment with d-tartaric acid for the produciion
mixture of neutral d-tarirates and crysial-
ion from a seciution, it having bean found
i-a-methylpiienethylamine may be readily
rated by crystaliizationn from a selution of
neutrg! d-tartrates

The method according to this invention may
be applied to, for example, racemic a-meihyl-
phenethylamine, or to any mixture of the opti-
caily aciive isomers thereof in which the laevo
forn: is piesent in amount rot subsiantialiy less
thzn the dextro form.

Again, the methed according to this inventien
is applicable to mixtures rich in the laevo form,
such as result from init'al separation of the dex-
tre form by metiods hecetofore known, as, for
example, by crystallization from a solution of a
mivture of acid d-tartrates.

Where it is desired to effect s:paration of ihe
iazvo form from a mixturc rich in the dextio
form, it will usually be neccssary to first effect
separztion of a part of the dextro form by meth-
ocs nescicinre known and then i{o apoly the
method iu accordance with this invention to the
remabiing mixture.

As wili be appreciated, the method in accord-
ance wita this invention, while piimarily of the
greatest advantage for effecting separation of 1-
a-methyiphenethylamine, provides aiso proced-
ure for the separalion of ¢-a-miiaylphenethyi-
amine.

As more specificaliy illustrative of the method
in accordance with this invention for the separa-
tion ¢f tire l-ecantiomerph from, for example,
racemic «-rnethvlphenethylamine, by the use of
d-tariaric aci? w!one and with separaticn also
of d-a-meibyvipheneiliyiamine, the following pro-
cedure may be employed and wiil'be found o be
eflicient.

Two mofs, for example, 270 grams, of racemic
a-methylphensihylamine base are reacted with
one mol 150 grams? of d-tartaric géid. thereby
forruing dl-a-methylphenethylamine d-tartrate,
a neutrai salt. The neutral salt thus cbtained
is f2ly disselved by the addition of sufficient,
say nuoul one liter, of absolute ethanel, and heat-
ing 12 absat the boiling point. The solution is
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cz wstal au {;,1«_. ol and wiil be f’mrd to Cone
tain a prcf}sm’"“n*r of the laeve enantiomorph.
wation the prepong eu.....a QI
enantiomorph Is ireased and the
pomor* unid! no further ehange hu opt ca! rotation
lb Eht{m{?ﬂ rudy rcuumg 'v.L
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is ¢hiained in a concentration of 8 grams per 100
cc. of aqueous soluilon, The produrct thus oh-
tained is l-a-methyiphenethyiamine gd-tartrale.
The residvail solid in ithe mother liguors is re-
peatediy and systematically crystaliized, yielding
g furither fraction of 1- a-mc“lﬂp., ncth
d-iartrete widcil aY be purified by recrysizll
zztion., d-e-methyiph nst. ylamine mzy be xc'w-
ity recovered from tne mother Liguors Ly the ad-
ditton of tartaric acid t.aerexa ior the fermation
of acig lartraies and separation of G-e-inethyl-
phenethylamine g-titartraie by ervsialiizsiion.
The free base of either opiical iscmer inay Se
chisined by addition (o the d-tartrate in the
case of the lacvo isomer &nd the d-bitartrate in
the cese of the dextro isomer of alkall in exee
as, for examygie, by the additicn of «n aquc. 'us
solution of caustic soda, wiich will cause the
base to separate as an cil which may be recov-
ere€ and purified by any weli knowi orocedure.
As a Turther example, one me! of racemic
e-methyiphienethyiamine base is reacted with 1.2
mels of tartaric acid and the resulting bitar-
rrate is di;:'el""d in, for exemple, 807 ethanol,
with heating aimost to the boiling DOu;L. The
,...mon is then allowed to cool to about 60° C.
i filtered niot. P..cneated crystallizefion iz then
‘nnd out ugti: crysials havin an cptical rota-
tion

O resrysial
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are obiained in a concent:ation of & crams per
180 cc. of aqueous solution. The ureduci thus
obtsined is pure d-«-Tetnyiphienethylamine d-
bitartrate. The vesidual solid in the mother
liqu'.)rs is repeatedly and systematically crvstal-

zed. vieiding a further fraction of d-«-methyl-
phencthyiemine d-bitartrate which may be puri-
fied by recrystallization.

The residual solid in the mciher liguors now
remalning comprises a vreponderance of l-a-
methylphenethylamine d-bitartrete, which mey
now be separaied by effecting reviralization of
ihe cxcess of d-tartaric acid present with pro-
duction of neuirzal tertrates and efiecting sepa-
ration of the l-e-methylphenethylamine d-tar-
trate by crystallization. .

Neutrelization of the excess tariaric acid may
be effected where, as in the case of the example
abeve, the mother louors comprise alcoholic
solutions bv dividing the total volume of the
mother liquors ints equsl parts, removing, for
exsample, by evaporaiion, the siconel {rorm cne
part, adéing excess sikii, libersling the free
base, which, s has heen indicated, scpsrates as
an cil, separating enqd drying the free 'ase with,
for example, caustic potash and then 2/ding the
frec base te the othier portion of the mother lig~
uors with heating to fcrm a solutior. Such pro-
cedure will resuli in the formation of & neutral
d-tartrate sclution. From the solution so formed
I-a-methyiphenethylamine d-iarirate ey be
separated by repcated crystailization arnid the
free base may be reccvercd as éescribed ahove.

Fullowing the procedur? in accordance with
this invention, otier »ails of the cpiically active
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slnniien of

or inorganfc goid corre-
aZ m e selb desired. Thus, by wey of
&ssired orpenic or inorganpic salt
: Wiy scilve leomers, in gadition to
vtrates Initizily

the ta chialned, as, for example,
suipne U’x. nydr cs:;ris &5, rleales, eid. Inay be
obteized. by exact neuvirsization of either opti-

te
*a’ﬁy ctive hase with the aecld corresponding 4o
e desired salt.

Following the precedure sceording to ikis in-
vettion, it &1 be epparent that {he l-epantio-
morph may e initially separated from racemie
r-methylpherethylomine, or from enr mixturs
of the epticrlly aclive isomers in whiely the dex-
tro form is not in substential esgess; a..,. thai
following tue separation of the lzeve iorm the
gextro form may be recovered from t‘ze mother
ligucrr by the eddition {ieretc of d-tanisrnic acid
for the formation of acid é-tariraics and ervsizl-
YHzation,

ﬁ:.‘x. as will now be evident, where the l-a-
,nc“ yiphenethvlamine is to be separated from

{xture o! the opiically active isomers in which
t‘ne géextro form is in substanial excess, or in
preponderancy, the dexmtro form wil fivst Lo
separated by crysiallizatior. fellowing treairent
with d-fariaric acid to form ¢-biiariraies and
the laeve form will then be recoversg oy crvstai-
lization following neuvtralizsiion w;;h the forma-
tion of reutral g- t’rtratea

Thus, it wili now e indzrstood tha h method
in accordance with this inventicn COII‘y 1585 €5~
sentially the sepzration of.l-e~methyirhenethyl-
amine from racemic a-methylphenciarl

lzmine
and from varisus mixtures of é- end !-z-rmethyl-
phenethylamine in which the lzevo form s pres-
ent in emount no! substantially less ihza ihe
dextro form with the use ¢f d-farteric s2i2 for
the formnation of »eutral d-iartrates and separa-
tion of l-a-meilhylphenethylunine d-tartrata by
crystallization, whether the procedure be fo- the
initial separaticn of l-x-methylphenethylsmine
d-tarirate, as from razcemic e~-methylpheneihyl-

amine, or a mixture in which the dextro form is
not In subsiantisl excess, or is preceded b pre-

liminary sepuration ¢of the sexiro form by known
methods, &8 m the case of mixtures in which the
dexiro form predominat

t will be understood that proceedifz in ac-
cordarice with this invention ilie free hase, I-a-
methyiphenethylamine mray be readily obfained
from the l-«-methylrherethylamine d-iartrate
by treatment of the d-larirate with slkel in
excess, resulting in separation of the frec base
as en oil which may be recovered and purified
by any well known rethed.

Whunat T claim and desire {o protect by Letters
Palent is:

1. The steps in the ricthod for the separation
cf I-a~-meti:yiphepcthylamine froin msterial com-
posed of d- end Il-« -methyiphenethrlsmine,
which comyrise reacting the materisl with d-
tariaric acid in proportion to produce & mixture
of neutral d- and !-e-nicthylphenethylamine d-
tartrates ané $cpsrating <l-z-methy!phenethyl-
amine d-tartrate by crystallization.

2. The sieps in thc method for the seperatior.
of l-a-methylphenethylemine from a mixture of
d- and l-a-methylphenetnyismine in which d-
e-methyiphenethylamine is not present in any
sulistantial excess, which comprise reacting the
mixture with c-tartaric scid in proportion to
produce & mixture of neviret @- and i-e-methyl-
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3. Tac steps In the method for the separaiion
of l-e-methriphenct i rom receiniec e-
methylphenethylamine, L comnrice ICL\. tng
the rau»:m.c form: wznl d-tariaric aci

Lion 10 prodiice & minturs of nentre g}
methylphenethylamine d-tartrates and se pa
rating l-g-methylphene .1:.'1“:11 e d-tarirate by

crystallizstion.

4. The meihod for the separsiion of l-a-meth-
yiphenethyiamitie fromn & misture of d- and -
methylphenelhylemine in which d-z-msthyl-
phiznetnyiamine is not present in any substan-
tial excess, which conmiprises rescibing the mix-
ture with d-iertarie scid in proporticn to pre-
auce & minivre of nmcoutral d- ard l-a-meihyl-
phenethrlamine g-tarirater, sepo~rating 1 ~a-
thyloisine g-tsrirate Siom the mix
iure by crysigilizatioy, i.hu bBhxreting l~a-me -hz.'l-
pheneitlyiaaine from ilig l-a-methylphensthyi-
smine g-tartrate,

5. The method for the separation of {-z-meth-
viphenethvismine from racemic a-methylphen-
ethylamine, which comprises reaciing racemic
w-methylphenethiylamine witd: d-terstaric scid in
rroperiicn tc produce & raixiure of neuiral g-
and i-e-methyiphencthyiasine d-tartrates, cepa-
rating }-z-methylphenethviemise d-tartrate from
tiie mixiure by crystallizetion, and liberating
lea-methylphenethylamineg from the l-«-methyi-
phenethyiamine ¢-tartrata,

6. The meinod for the svparation of l-a-meth-
ylphenethylemine from s mixture of d- and l-a-
methylphensthyivmice in which d-g-metayl-
plhenethyiamine is not precent in any sukstantial
excess, whichh comprises reanting the mixturs
with di-teriaric acid it provorvion - produce &
mixture of neuiral 4- ang ! x-methylphenetnyl
amire d-tartrates, sgepamuting i-x-2ethripben-
ethylemiue .d-tartrate irom the mixture by

methivinher

~ 29 whic

izaiion, libcroting l-a-me‘vuy"‘"‘“ &

z :"?f m thie laq-mnethvlphenebnvhreuls
gnd nedirziizing the bess withh sa ax,cici )
x’o::n F:3 smt.

§ 7. The steps in the mwethod for the separaiion
¢f J-z-methyipheacthviamina from a icaterial
cempossd of d- snd i-e-mcthyviphenethyiaminoe,
which comprice reacting the minture with d-isr-
taric aciq in preportion to produce a mixtwve of

1¢ @- and i-x-methyiphenethylemine d-hitartrates,

repareiing dé-a-meothyiphencethvlemine d-bitar-
trafe from the mixture by crystallization, ne
tralizing the mothier liguor for the formaticn of
neulral i-a-mn’hylphcnctm}ammo g-tarirate and
13 seperating l-a-methyipbhenettiyiamine d-tartirate
by cresislimetion,
8. The steps in the method fer the separation
f l-e~moihylpneneihviamine from 2 malerial
compasec or d- ang l-e-wmethylphenzsthyiomine
h corapriscs reacting the material with
d-tertaric acid in propoertion to produse g maix-
fis ¢f d- and l-e-methyiphensihslawine d-bi-
tartroiss, separating d-a-methyinhenethylunine
a-Litarirate from the mixture by crystallization,
o5 neuiralizing the motiher Huuid for the formaticn
of neutral I-a-m thylphenethyiamina d-tartrale
and separating l-q-icethyinhenethylamine d-tes-
traie by crysiallization.
8. The metiiod for the separation of l-a-meth-
30 ylphernethviamine irem a material composed of
d- and I-«-mefhylphencthylamice which com-
prises reacthig the material with d-tartaric zeid
in proporiion to produce & mixture of ¢- and l-a-
methvirhenethyiamine d-kitartrates, separaling
33<d-a-methylpnenethylamine d-bitartrate from the
mixiure by crystallization, mneutralizcing the
mother Bguor for the formeaticn of nentral l-a-
wethylvhenethyiamine d-tarirate, scparziing
l-a-methylpheneihylamine d-tartrate by ervsisl-
44 Yzation and Ehergiing l-a-methylphenethylamine
from the i-z-mothyiphencihylamine d-tartrate,
~ FRED P. NABENHAUER,
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