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This invention refers to the preparation of a
class of chemical compounds which are chem-
lcally denominated as oxyphenyl-amino-pro-
panes., These compounds comprise not only the
Individual compound, namely the oxyphenyl-
amino-propane itself which exists in two isomers
namely the l-oxyphenyl-2-amino-propane and
the 2-oxyphenyl-l-amino-propane but also a
number of substitution products. Thus, at least
one of the hydrogen atoms of the phenyl rest may
be substituted by a lower molecular alkoxyl group
or by a lower molecular alkyl group or another
lower molecular radical. Furthermore, in the
propane chaln, at least one of the hydrogen atoms
may be substituted by a lower molecular alkyl
radieal. Finally, in the amino group, at least one
of the hydrogen atoms may be substituted by a
lower molecular alkyl or alkylene radical or by
an aralkyl, aralkylene, aryl, cycloalkyl, cycloal-
kylene radical or the tetramethylene or the
pentamethylene rest.

Accordingly the compounds have the general
formula:

Rq
HO—-CyR.RLR, Ra—CsHiR.RI—N/
\R
b

Anyone of the radicals designated by Ra to Ra
may be, in optional sequence, either the hydrogen
atom or the alkoxXyl grecup or the alkyl group.
Preferably the alkoxyl groups and the alkyl
groups are the lower homologues, and contain
at most four C atoms. The methyl, the ethyl,

propyl, isopropyl, butyl group and the corre- .

sponding alkoxy-groups are examples of these
radicals. -
Any ohe of the radicals denominated as Re and
Rt may be either hydrogen or a lower molecular
alkyl, preferably with at most four C atoms, for
example methyl, ethyl, propyl, isopropyl, butyl etc.
Rg and Rn mean hydrogen or alkyl, or alkylene
or aralkyl or aralkylene or aryl or cycloalkyl or
cycloalkylene or the tetramethylene or the penta-

methylene rest or another polymethylerte rest by 4:

which one or both of the free nitrogen valences
nay be bound. The alkyl or alkylene group con-
talns preferably not more than six C atoms, the
aralkyl and aralkylene radicals are the phenyl

group with a saturated or unsaturated side chain !

of at most four C atoms, and the cycloalkyl and
cycloalkylene groups are respectively the fully
and partially hydrogenated phenyl group, in
which one or more hydrogen atoms are substi-
tuted or not by methyl, ethyl, propyl, isopropyli
or butyl or similar low molecular alkyls.
Hitherto compositions of the type referred to
have been prepared from the corresponding
alkoxy-compounds for example from the meth-
oxy-compound, by splitting off alkyl (methyl)

1a

20

30

40

Application filed November 19, 1941

and converting thus the sald alkoxyl group Into
the hydroxyl group.

According to the present inventlon, as Initial
substances the oxyphenyl-propylene otherwise
denominated as oxy-allyl-benzol and its substi-
tution products are used which often are ingre-
dients of ethereal oils, for instance the chavicol
or the eugenol, or can be easily obtained by syn-
thesls, for example the 3,5-dimethoxy-4-oxy-
allyl-benzol or the 3,5-diethoxy-4-oxy-allyl-hen-
zol. All these Initial substances are of the gen-
eral formula:

HO-—CsRaRoRcRe—C:3HiReRt

in which Ra to Ra may be elther hydrogen or a
lower molecular alkoxyl group or & lower molec-
ular alkyl group and in which Ci:HaR.R: may be
the propylene (allyl) radical or a mono- or bi-
alkyl substituted isopropylene with the double
bond at the free end of the chain,

The initial substance is treated by hydrogen
halogenide which is attached to the double bond
of the allyl radical. The obtalned products are
converted into the amines by treatment with am-
monia or & primary or a secondary amine; ac-
cordingly Rg and Rn may be elther hydrogen or
an alkyl, an alkylene, an aralkyl, an aralkylene,
an aryl, a cycloalkyl or a cycoalkylene group.
Rg and Rn may also be linked together in an an-
nular configuration for example by tetramethyl-
ene or pentamethylene or another polymethyl-
ene. Examples of substances capable of this re-
action are ammonlia or primary amines for exam-
ple methyl amine or ethylamine or aniline or
toluidine or xylidine or their partially or totally
hydrogehised derivatives or benzylamine or sec-
ondary amines like dimethyl amine or diethyl
amihe or methyl-ethyl-amine or methyl-isopro--
pyl amine or diphenyl amine or methylaniline or
dibenzylamine or piperidine or pyrolidine.

As to this addition of hydrogen halogenide to
oxy-phenyl-allyl compounds, it could not be fore-
seen. that thé addition produets were stable
enough since corresponding addition products of
the alkoxyl type, namely of the safrol, the eugenol
methyl ether and the anethol, were described as
very unstable and Inclined to decomposition by
splitting off hydrogen halogenide, even when they
are distilled under reduced pressure, (cf. German
Patent. 274,350) .. Hence it was surprising that
the addition products obtalned sccording to the
invention are sufficiently stable, in spite of the
free hydroxylic group of the phenyl radical which
generally is most reactive and could not be ex-
pected to remain indifferent in this reaction.

Contrary to this expection it could be stated
that not only the addition of hydrogen halogen-
ide takes place without difficulties but that it is
also possible to distil the resulting addition prod-
ucts under reduced pressure. It was surprising,
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too, that the free hydroxylic group does not pre-
vent or disturb the double decomposition of the
addition product with ammonia or a primeary or
secondary amine.

Thus, according to the invention, it is possible
to obtain oxyphenyl-alkylamines from easily
available or obtalnable products, merely by two
steps namely by the addition of hydrogen halo-
genide and the subsequent substitution of the
amino group in lieu of the halogen.

The initial substances which correspond to the
general formula mentioned above may consist of
different isomers but the hydroxyl group attached
to the phenyl rest must be in the meta or para po-
sitlon to the aliyl rest.

As to the hydrogen halogenide there may he
used in the process either hydrochloric acid or
hydrobromic or hydroiodic acid while hydro-
fluoric acid Is of less importance particularly
since the working with this substance is rather
troublesome,

These acids are preferably employed in con-
centrated form and spontaneous heating should
be prevented by suitable means for Instance cool-
ing down to the freezing point. To avoid unde-
sired reactions or decompositions the Inter-
mediate product should be freed from the exceed-
ing acid by suitable means for instance by wash-
ing with dilute alkali carbonate solution. After
careful exsiccation the product may be further
purified by distillation or rectification or any
other suitable means before it 18 transformed into
the amine by treatment with ammonia or & pri-
mary or secondary amine.

This second step of the process may be ac- .

celerated by increased temperature, for instance
by bollhg.

The final products may be purifled by dissolv-
ing thém in a dilute acid, and by extracting them
with & suitable solvent, for instance ethylic ether,
which dissolves the neutral ingredients. ‘The
product thus obtained may be distilled anhd rec-
tified. By this operation the exceeding amine
can he separated. In lieu of the rectification or
additionally the puriftcation may be obtained by
crystallization as hereinafter set out.

The final product, 1. e, the oxy-phenyl-amino-
propane or its derivatives, is obtained in two dif-
ferent isomers, namely the l-oxyphenyl-2-amino-
propane and the 2-oxyphenyl-i-amino-propane;
since, according to the conditiong ¢f working, the
intermediate product corresponding t{o the form-
ula .

CIIs
HO—C-QR.RhRng—CHr‘-CH/
’ balogen
or its chain-substituted derivative 15 more or less
transformed by the so-called pihacoline Inter-
changemerit to & substa.nce of the following
formula
CHa

J
HO—CsByRo RoeXa—CH—CHs—halogen

and its chain-substituted derivative respectively.
The last mentioned isomer has often merely the
character of an impurity and does not much im-
pair the properties of the first mentioned com-
pound. In ¢ases where pure products and the
isolation of the single isomer are desired this can
be achfeved by fractional crystallization, either
of the intermediate product or of the final prod-
uct when these are solid substances. When, how-
ever, the final product is a liquid it may be con-
verted Into & salt from which the isomers are
separated by fractional crystellization. These
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salts are formed by mere addition of anorganic
or organic acids; hydrochloric acid, hydrobromic
acid, hydroiodic acid, sulphonic acid, perchloric
acid and the corresponding acids of the other
halogens, low molecular monobasic fatty or aro-
matic acids for example acetic acld or picric acid,

" oxyacids like lactic acid, and dibasic acids like
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oxalic, malonic, succinic acid and higher basic
acids like citrlc acid, are found to be suitable for
this purpose.

The salts of the two isomers sliow different
solubllity within suitable solvents so that it is
possible to separate the isomers by mere crystal-
lization.

The final products are of therapeutical value.

Further particulars of the Invention may be
seen from the following examples, The amounts
are by weight.

EXAMPLE 1

To one part of eugenol
(I)CH:

no{ >—c O0—CI=CII

four parts of hydrochloric acid (sp. gr.=1,19) are
added; the mixture is mechanically shaken dur-
ing twenty-four hours at room tiemperature,
Then the oily layer which is of dark green colour
and consists mainly of the reaction product, is
separated, washed with water, alkali bjcarbonate
solution and again with water and finally care-
fully dried by means of calcium chloride. The
dried reaction product is then distilled under re-
duced pressurc. The boiling point 1s 132° to 156°

" C/12 mm. The distilled product contains 16,90

percent of chlorine which for the product
C10H1302C1 {5 calculated to 17.67 percent.

10 parts of this addition product is then boiled
for five hours under reflux with a solution of 10
parts of n-butylamine in 20 parts by volume of
anhydrous ethyl alcohol. Then the alcohol and
the exceeding amine |s distilled off under re-
duced pressure; the residue is acidified with dilute
hydrochloric acid and then extracted with ethylic
ether to remove neutral ingredients. Then am-
monia is added to obtain the free amines which
are extracted by ether. The ethereal solution 1s
dried with sodium sulphate, whereupon the ether
is vapgrized. The residue which consists of the
free amines is distilled under highly reduced pres-
sure (0,06 mm mercury}. The fraction boiling
hetween 120° and 125° /0,05 mm is dissolved in
ethylic ether, and an ethereal solution of hydro-
chlorie acid i5 added. The obtained chlorhydrate
has the unsharp melting point of 128 to 132° C

By repeated recrystallization from methanol a
chlorhydrate of the melting point of 184 to 185°
C wgs obtained which was identified as the 2-
(3-methoxy-4-oxyphenyl) -1-n-butylamino - pro-
pane-chlorhydrate of the followlng formula
C1aH=20:N-HC1

}IO—< > CH--CH,
CH:—CJ’o(u) ocCl
ILC—
Analysis:
Calenlated. .. . - 81,30 H 8,84 N 5,11
Found.._.__..._.... C0123 t1.34 HBTE 8,75 V5,29 3,18

Tor the purpose of identification the product was
thoroughly methylated at the oxygen and nitro-
een by treatment with dimethyl-sulphate and al-
kali; subsequently the guaternary salts are de-
composed by Hofmann’s method, and resulted in
a produet of the melting point 36-37°C. This
produet wag identified as the pseudo eugenal-
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methyl ether by comparison with a product ob-
talned according to the method of Béhal and Tif-
feneau (Bull. S8oc. Chim, France IV, 3,732 (1808)
and by the mixing text with this product.

The formula of the pseudo eugeno]l methyl

ether is:
H:C‘U-é >([%'—CHI
| CH:

HCc—-0

On concentration of the mother lye or on addi-
tion of ethylic ether an isomeri¢ chlorhydrate
is obtalned which on repeated recrystalllzation
shows the constant melting point of 135° {o 136°
C. This product treated by Hoflmann's method
mentioned above yields the iso-eugenol methyl
ether of the formula

H,CO CH=CH—CHa,

HiCO

which was [dentified by the formation of the
corresponding pseudo-nitrosite (m.p. 107° C) and
the mixing text with a product obtained by the
method of Angell (Ber. 24, 3996 (1891) and of
Wallach (Lieblgs Ann. 332, 335 (1804)). The
obtalned chlorhydrate (m. p. 135° to 136°) is
therefore the 1-(3-methoxy-4-oxyphenyl)-2-n-
putylamino-propane-chiorhydrate of the for-

mula
no—< }—c;.1,~?n-cm
NH~—CHs(n).ACI
CHr—0O
Analysis:
Calenlated ... ___ C‘l!H230|N HHCI mol. wt. %‘7157 I
Found. ... ... 00125 81.42 HBTﬂ 8.75 N 5.05, 5()7

EXAMPLE 2

34 parts hydrobromic acid (66 percent) are
slowly added to 15 parts eugenol while a vigorous
agitation is maintained and the reactlon tem-
perdture is decreased to 0° C by means of ex-
ternal cooling with a freezing mixture. Subse-
quently the reaction product is agitated or shaken
for five to six hours and cooled with ice. Then
one adds water, extracts with chloroform, washes
the chloroformic solution with water, dilute so-
dium carbonate solution and agaln with water,
and dries with calctum chloride. After vaporisa-
tion of the chloroform the addition product of
hydrobromic¢ acld to eugencl remains as an olly
residue which can be distilled under reduced
pressure without decomposltlon. B. p. 163°/10
mm or 127 to 128°/0,5 mm.

This addition product is slowly poured into the
fourfold amount of ethyl alcchol saturated with
gaseous ammonia, whereby the ammonium salt
is formed as a crystalilne precipitate. Subse-
quently one shakes mechanically for two days,
whereby the mixture becomes less conslstent, and
adds ethylic ether and fllters off the precipitate.

This precipitate is kept during a sufficient time
in a vacuum exsiccator which is filled with sul-
phuric acid, then dissolved in the ten-fold amount
of water and bolled and bleached with animal
coal,
kaline reaction. A basic substance is separated
in crystalline condition which, after fractional
distillation under reduced pressure (b. p. 167°/10
mm) shows the melting point of 178° C. The cor-
responding chlothydrate recrystallised from a

After flltration, ammonla is added to al-
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mixture of methanol and ethylic ether melts at
2687° C

Analysis:

Calenlated for_____ (‘mH;.,O N mol, wt, 181.1
Y 86,25

H 835 N 7.13

c 66.40 H.8.37 N 7.54,7.73

The flltrate left after the separation of the
precipitate {s evaporated, the residue dissolved
in ethylc ether and the ethereal solution dried
with sodjum sulphate; then the ether is vaporized,
and the residue distilled under reduced pressure.
The distillate (h. p. 172°C/12 mm) may be con-
verted into the corresponding chlorhydrate which
after crystallization from a mixture of methanol
and ethylic ether, melts at 229° to 230° C. The
free amine melis at 147° to 148° C.

Analysis:

Caleulated for_.______. Cm]-I"(\,ﬂ maol. wt. 18

1.1
C 6626 H 835 N.TI?
)

Found_ . _____. C 0833 HS831L N 7

Which of these both isomers corresponds to
the 1-(3-methoxy-4-oxyphenyl)-2-amino-pro-
pane and which to the 2-(3-methoxy-4-oxy-
phenyl) -1-amino-propane was not verified.

EXAMPLE 3

To 34 parts of n-butylamine 19,5 parts of the
intermediate product obtained in the first step
of the reaction described In the preceding ex-
ample dissolved in anhydrous alcohol, are slowly
added. The mixture is bolled for three hours
under reflux. After vaporisation of the alcohol
and the excess of the amine one adds hydro-
chloric acld, and extracts with ethylic ether to
remove neutral substances. From the hydro-
chloric solution the amine is freed In the usual
manner, and distllled under highly reduced nres-
sure (h. p. 120° to 125°/0.05 mm). The distillate
is dissolved in ethylic ether and an ethereal solu-
tion of hydrochloric acid is added whereby the
corresponding chlorhydrate Is precipitated from
which the single isomers may be obtained by
crystallization from methancl. The Isomers melt
at 184° to 185° and 135° to 136° respectively, and
are ldentical with those obtained according to
example 1. For the separation of the isomers,
besides other anorganic and organic salts. the
neutral salts of the succinic acid are particularly
sultable. For this purpose the distilled amine Is
dissolved in a small amount of alcohol and mixed
with succinie aclid In the molecular relation of
2 to0 1; then the solution of the salts is evaporated,
and the residue Is recrystallized from water.
Firstly a succinate melting at 143° to 145° crystal-
lises which after double recrystallization melts
constantly at 150° to 151* C. This ecmpound is
the neutral succinate of the 1-(3-methoxy-4-oxy-
phenyD) -2-n-butylamino-propane which contains
two molecules of water of crystallization, and is
soluble In water with neutral reaction against
phenol-phthaletne as indicator.

After considerable evaporation of the aqueous
mother lye there crystallises the succinate of the
isomeric 2-(3-methoxy-4-oxyphenol)-1-n-butyl-
amino-propane which, after recrystallization
from water melts constantly at 99° to 100°, It
contains 5 molecules of water of crystalllzation
amd s soluble In water with neutral reaction.

Ana.l.vsis
C‘W !0:‘ - --m:_.-;-(CHHIIO!N)I-QlHIOl mol. wi. 5921
C 8482 H 8,85
3 1+ MUY o %" St & X1
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ExXAMPLE 4

10 parts of the addition product of hydrobromic
acld to eugenocl obtalhed in the first step of the
process described In example 2 are heated for
twe hours on the water-bath and under pressure
with 10 parts of allyl amine dissolved in 25 parts
by volume of anhydrous alcohol. The reaction
product Is obtained according to example 1, and
dlstilled under reduced pressure (b, p. 174" to
177°/12 mm). The distillate which crystallises
at ordinary temperature melts unsharply at about
150 to 151° C. The product was analysed without
separation of the 1somers.

Analysis:
Caleulated for ____________________.... CnHp(:N mol. wt. 221,1
C .55 HA6 N33
Found ___ ... .. C70.58 HA60 N A

Formulas

HO*{ }—le H—CH)
[ CH—NH—C H—CH=CH:
HyC—

HO< >—C m—(I: H—CH,

NH—CH—CH=CIi;
H:CO

nnd

EXAMPLE D

To 12,2 parts of the intermediate product ob-
tained by the first step of the process described
in example 2 and dissolved within 20 parts by
volume of anhydrous alcohol, 22 parts of lso-
amyl-amine are slowly added. A temperature of
70° t0 80° C is maintained for 2 to 3 hours. Then
the alcohol and the excess of the amine s dis-
tilled off. By the same treatment described in
example 1 a reaction product Is obtained which
distils under reduced pressure at 187° to 189°/14
mm. The yleld i1s 78 percent of the thecry. For
the purpose of separating the distillate into the
isomers it Is converted into the chlorhydrate de-
rivative which iIs fractionally crystallised from a
mixture of methanol and ether. The product
which is more difficultly soluble melts constantly
at 210° C

Analysis:
Caleulated for. . .. ... . ....C1HaOsN.JICI mol, wt. 297.7
CU257 HU.I1 N 457
Found. ..o ... LCo250 Ho.4 N4s81

The product which Is mcre easily solible melts

at 156° C

Analysis:
Calculated for____._. C".Il -,OsN L{C& mol. Nwi 287.7
Found_____________ L 02. )8 A DUG N 401

EXAMPLE 6

30 parts of piperidine are added according to
example 3 to a solution of 20 parts of the in-
termediate product obtained in the first step of
the process described in example 2. After the
reaction is completed the crystalllsed piperidine
chlorhydrate 1s separated from the alcoholic so-
lution by flitration. The alcchol and the excess
of the piperidine are vaporised under reduced
pressure and the residue treated as in the fore-
going examples. On congcentration of the
elhereal solutlon firstly an isomer crystallises
having the unsharp melting point of 130° to 131°
which, after recrystallization from alcohol melts
constantly at 131° to 132° ¢. The ¢orrespond-
ing picraie melts constantly after recrystalliza-
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tion from alcohol at 182° to 183* C., the torre-
spottding chlorhydrate at 213° to 214° C

Analysis:
Culenlated for_ . __. .- CisllgOaN mol, wt. 249.2
C 7423 H 9.31
IFonnd .. __ ____. C 712.26 I 9.7

The ethereal mother lye Is completely evap-
orated, and the residue is heated under reduced
Pressure to remove the remaining traces of
piperidine. Then the residue is dissolved in a
small amount of alcohol; by repeated crystalliza-
tion from alcohol a further isomer lIs obialned
which melts at 89° to 90° and whoSse picrate and
chlorhydrate melt at 120° to 132° and 180° to
152° respectively.

Analysis:

Calenlnted foro_________. %]EI'IQO N mol. wt. 249,2

223 H 9.31
Tound_ . ___________ C T2.25 H #20
The formulas are:
{ > —CH—CIh
cm—cm
1LCO ~
CH:—X\ CH;,
d
CH—CH;
and
CILy
HO*{ }-CH:—C% Cn:—CH:\
N/ CH;
HyCO
CHy—CHj
ExaMPLE T

16 parls of pure chavicol are treated accord-
ing to example 2 with 44 parts hydrobromic acid
{66 percent). The obtalned addition product
bolls under highly reduced pressure at 110° to
115°/0.5 mm.

Analysis:
Caleulated for__________. ](%'}H;’;lo Br. mol. wt. 215.0
Found_________ _______. Br 37. 04
10 parts of this addition product are hoiled for

three hours and a half under reflux with 17
parts of n-butyl! amine dissolved in 2¢ parts by
volume of anhydrous alechol. The reaction prod-
uct is purified like in the foregoing examples,
and distilled under highly reduced pressure
(b. p. 167° to 170° C/0.05 mm),

For the purpose of separating the isomers the
distillate is dissolved in ethylic ether and pre-
clplta.ted with lactic acid. The obiained lactates
are crystallised from a mixture of anhydrous al-
cohol and ethylic ether. The ¢rystallised less
soluble lactate melts at 135° to 186° C.

Analysls:
Caleululed lor___________ CaIdg ON mul wt. 207.2
G460 E 1(1
Found__-________________ C G4.68 9.1

From the mother lye the amine Is preferably
freed and converted into the bromhydrate which
is crystallised from a small amount of water.
From the part which is easily soluble in wdter
the free amine is obtained which Is subsedueéntly
converted into the lactate which is recrystallised
from a mixture of alcohol and ether (m, p, 94°
to 95° €). Tt cdontaing éhe miolecule of writer of
crystallization of which one half is split off under
highty reduced pressure.

Analysis:
Calculated for.. L;;HmD‘I CaH a0 Hay mnl wt. 308.2

C 82, 30 62,38 I, 821,027
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The two isomers correspond to the following
formulas:

no—-@—cnr—?ﬂ—cm

NH—CHi{n).CO;—CHOI—-COOH
and

HO—{DEH*CHI

H~NH—Chi(n).CHy—CHOHB—COGH
EXAMPLE 8

47 parts of 3,5-dimethyl-4-oxy-1-allyl-benzol
are treated with hydrobromic acld according to
example 2, but maintaining the temperature at
about -+3° C to prevent congealing of the reac-
tion mass. The purified reaction product bolls
without decomposition at 185° to 168°/1lmm. At
ordinary temperature it becomes solid.

To 10 parts of this addition product which are
dissolved In 20 parts by volume of anhydrous
alcohol, 10 parts of dlethyl amine are added
whereby a spontaneous Increase of temperature
1s observed. After twelve hours the reaction
product is purified as described in the foregoing
examples. The mixed lsomers of the amines
boil at 157° to 160°/10 mm. By addition of hy-
drochloric acid dissolved in ether the chlorhy-
drates are obtained whose less soluble parf crys-
tallised from methanol, melts at 217° C.

Analysls:
Caleulated for—_____ - CuHaON.IIC1 1‘:1121. wt. 271.7

C ed28 H 9.
Found e e - C 8630 H 0.63
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The more soluble isomer was not isolated,
'The Isomers correspond to the following
formulas:

HiC
AN

HOO—CH—C H
— ¢

He—N({C . HC1
HIC/ {CaHe)s

H.C
N
HO—< >—C Hl—CIvII—CHJ
HJC/

N(CyH )2 HCI1

and

ExaMPLE 9

30 parts of utmost concentrated hydrolodic
acld are added to 10 parts of eugenol at room
temperature and under permsnent aglitation.
Subsequently the reaction mass Is agitated for
five hours and then mixed with water. The
separated olly layer 1s dlluted with chloroform,
and this solution washed with sulphurous acid,
water, a solution of sodium bicarbonate and again

.with water and finally dried with caleium chlo-

ride. The solution is evaporated. After the
vaporisation of unchanged eugenol the residue
bolls under highly reduced pressure at 130° to
135° C/0.3 mm.

The further operation corresponds to the
method described in example 1, and finally two
isomers of n-butylamino-derivatives are obtalned.

FRITZ KULZ.




