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Physiol., 1909, 39, 20), to which p-hydroxy-S-phenylethylamine is also
chemically related, an examination of a considerable number of
similarly constituted amines was undertaken by Dale in order to trace
as far as possible the connexion between physiological activity and
chemical structure within the limits of this group (Barger and Dale, J.
Physiol., 1910, 41, 19).

The present paper deals with the synthesis of some of these amines,
They were chosen for the following reasons :

(1) Since the bactericidal action of phenol is greatly emhanced by
the introduction of a methyl group into the benzene ring (yielding
cresol), we prepared 3-methyl-4-hydroxy-G-phenylethylamine. The
pressor action of this base was found, however, to be only about one
half as great as that of the parent substance.

(2) One of the differences between p-hydroxy-B-phenylethylamine
and adrenaline (1) is that the former substance has only a single

H{}!/ \1 HO(
HOl JCH(OH)CH,NH-CH, — HO|_JoH, CH,NH,
(L} (11.}

phenolic hydroxyl group az compared with two in the latter substance.
We therefore prepared 3 : 4-dihydroxy-@-phenylethylamine (1I), which
was found to be scarcely more active than the monophenclic amine
although its N-methyl derivative, obtained by Pyman from an oxida
tion product of laudanosine (this vol., p. 268), approximates much
more closely to adrenaline.

{3) Bince in several cases the introduction of a second phenolic
nydroxyl group greatly increases the physiological activity of bhases of
this type, we wished to trace the effect of introducing yet another
phenolic hydroxyl group, and for this purpose prepared 2:3:4-
trikydroxy-B-phenylethylamine (111) and w-aminogallacetophenone (1Y),

HO:/\ no/” \
HU\/UHE-UHE-NHE Zl-:[i;'il\/ﬂf.}*UHB-I"I]EI2
OH HO
(IIL.) (IV.)
Both these bases were somewhat less acfive than the corresponding
dihydroxy-bases (namely, 3 :4-dihydroxy - £ - phenylethylamine and
w-aminoacetyleatechol).

The close chemical relationship of the bases (I), (IT), (111), and (LV) is
further illustrated by the fact that they all give the colour reactions
hitherto described as characteristic for adrenaline (I) (Ewing, J. Physiol,
1910, 40, 317).

The synthesis of 4-hydrowy-B-m-tolylethylamine started with m-tolyl-
acetonitrile, and was completely analogous to that of p-hydroxy-g-
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phenylethylamine from phenylacetonitrile (Barger, Trans., 1909, 95,
1123).

3 : 4-Dihydroxy-B-phenylethylamine was obtained from its dimethyl
ether, and has already been described by Mannich (Ber., 1910, 43,
196).

The production of the pyrogallol bases (IIL and IV) at first gave
considerable difficulty. The 2: 3 :4-trihydroxybenzaldehyde required
for (IIT) had to be prepared with anhydrous hydrogen eyanide according
to Gattermann's method. It was found impossible to obtain 2:3:4-
trimethoxy-B-phenylethylamine from 2: 3 : 4-trimethoxyphenylpropion-
amide by Hofmann's reaction, although this method was employed in
preparing the corresponding dimethoxy-base. We therefore had to
use Curtius’s method, starting from 2 : 3 : 4-trimethoxyphenylpropionyl-
hydrazide.

In the case of w-aminogallacetophenone (IV) we found it quite
impossible to isolate a pure substance when w-chlorogallacetophenone
was acted on by ammonia, although this method is employed technically
in the case of w-chloroacetyleatechol ; the substance is destroyed too
readily in alkaline solution. We therefore had recourse to an indirect
method ; w-chlorogallacetophenone reacts readily with sodium azide,
and from the w-triazogallacetophenone, C H,(OH),-CO-CHy, N, thus
produced the required amine is obtainable by reduction.

In the course of our work on this subject we have also pre-
pared fB-phenylethylmethylamine, C,H -CH,CH,NH*CH,, of which
adrenaline is the trihydroxy-derivative. Two methods for preparing
this base will be mentioned, although it iz not a phenolic amine, and was
recently prepared by Johnson and Guest (Admer. Chem. J., 1909, 42,
340) according to a third method (methylation of benzenesulphonyl-
phenylethylamine and subsequent hydrolysis).

EXPERIMENTAL.
B-Phenylethylmethylamine, C H,CH,-CH,NH-CH,.

As the direct methylation of 8-phenylethylamine yields a quaternary
iodide, we condensed methylamine (in 33 per cent. aqueons solution)
with phenylacetaldehyde by means of sodinm hydroxide, and reduced
the crude condensation product, which separated ount, with so(lmm and
aleohol. The base was isolated as the oxalate.

A second, and more convenient, method consists in acting on
a-chloro-B-phenylethane, C;H,-CH, CH,Cl (Barger, Trans, 1909, 95,
2194), with an excess of a 33 per cent. alcoholic solution of methyl-
amine at 100° for several hours. The base thus obtained was distilled
(b. p. 205°), and its hydrochloride was analysed. (Found, Cl=20-7.
Cale., Cl =204 per cent.)
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Preparation of 4 Hydroxy-f-m-tolylethylamine,

CH,
m{< >0Hi-cnﬁ-u H,
R

p-Nitrom-tolylacetonitrile, Nnﬁ< "'>0HE—UN._TEH grams  of

m-tolylacetonitrile (Seikowski, Monatsh., 1888, 9, 854) were dropped
into 40 c.c. of nitric acid (DD 1'5) at a temperature below —5° The
acid solution was then poured into water and extracted with ether,
After washing with sodium carbonate, drying, and distilling, a fraction
boiling at 201—205°/22 mm. was collected, which solidified, and on
erystallisation from ether and light petroleum melted at 52 The
yield was 80 per cent. of the theoretical :

0-1584 gave 0-35564 CO, and 00665 H,0. C=61'2; H=46.
CyH O, N, requires C=614; H =45 per cent.

p - Amino - m - tolylacetonitrile, NH, -C,;H,Me-CH, CN.—p - Nitro-
m-tolylacetonitrile (19 grams) was dissolved in aleohol (240 c.c.), tin-
foil (20 grams), and then gradually concentrated hydrochloric acid
(120 c.c.) was added. The temperature was at first kept helow 60°
finally being raised to 100°, After extraction with ether, the base was
distilled, and 85 grams (60 per cent.) boiling at 175—185%/20 mm,
were obtained. On erystallisation from benzene, the substance melted
at B7°:

0-15562 gave 0°4204 CO, and 000902 H,0. C=73'9; H=6'5.

C,H, N, requires C=74'0; H =68 per cent.

The hydrochloride, prepared by adding aleoholie hydrogen chloride to

the ethereal solution of the base, melts at 247 —248°:

0-2082 gave 0-1620 AgCl. Cl=19-3.
C,H,, N, HCI requires Cl=194 per cent,

The oxalate melts at 164—165°
(-1884 gave 24 c.c. N, (moist) at 20° and 768 mm. N=147T.
(CoH, Ny)e H,C 0, requires N =147 per cent.

p- Hydroxy-m-tolylacetonitrile, OH-C;H MeCH,*CN.—3'9 Grams of
sodium nitrite dissolved in a little water were slowly added to a boiling
solution of 8'5 grams of the amino-compound dissolved in 200 c.e. of
dilute sulphuric acid (210 c.e. of water and 17 c.e. of conecentrated
sulphurie acid). On extracting the acid solution with ether, 2'b grams
(30 per cent.) of a substance were obtained, which distilled at
162—164°/2 mm, and ecrystallised in the reeeiver. It erystallises
from benzene in leaflets melting at 84°:
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01526 gave 0-4093 CO, and 00807 H,0. C=731; H=5,
0-1718 ,, 142 e.e. N, (moist) at 22° and 760 mm, N=9-+4,
U,H,ON requires C=736; H=6'1; N=90 per cent.
CH,
4-Hydroxy-B-m-tolylethylamine, O ne >CH,CH,"NH,.—0'9 Gram

of p-hydroxy-m-tolylacetonitrile yielded, on reduction with 4 grams of
sodium in boiling aleoholic solution, 062 gram of a crude hydroehloride,
which was erystallised by adding ether to its eoneentrated solution in
aleohol, From this the free base was obtained ; it erystallised from
xylene, and, after sublimation in a vacuum, melted at 132—133°:

0:1290 gave 0-3364 0O, and 0:0910 H,0. C=71-2; H=79.

CyH,;ON requires C=715 ; H=806 per cent.

The Aydrochloride was also analysed :

0:1226 gave 0-0956 AgCl. Cl=19-3.

C,H,;ON,HCI requires Cl1=190 per cent.

The dibenzoyl derivative ecrystallized from dilute aleohol in long,
thin needles, melting at 130—131°.

The guaternary iodide, OH-C H,Me-CH,CH NMe,I, was obtained
by boiling the base with a little methyl alcohol and a large excess of
methyl iodide. It melts at 231—232° and closely resembles hordenine
methiodide in solubility and other properties,

4-Hydroxy-B-m-tolylethylamine resembles p-hydroxy-f-phenylethyl-
amine in behaviour and derivatives.

The physiological action of the former base is about one-half of the
latter. Both bases give Millon’s reaction, but it is significant that,
unlike p-hydroxy-fS-phenylethylamine, the tolyl compound does not
give Mirner's reaction (green coloration after heating with sulphuric
acid and formaldehyde). 1t would appear that substitution in the
phenolic ring prevents this reaction from taking place.

Preparation of 3 : ll-—Dihydramy-ﬁ;ﬁfwnykmyhmﬁm,
i

HON_CH,CH,"NH,
3 : 4-Dimethoxy-S-phenylethylamine was prepared from vanillin
‘according to the method deseribed in detail by Pictet and Finkelstein
(Ber., 1909, 42, 1979), and 52 grams of the amine beiling at
164 —166°/13 mm. were obtained from 20'5 grams of homoveratrie
acid,

The amine was hydrolysed by heating with ten parts of coneentrated

hydrochlorie acid to 170° for two hours. The hydrochloride so obtained
erystallised from 90 per cent. aleohol in glistening, almost colourless
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plates, melting and decomposing at 240—241°,  Yield, 45 per cent, of
the theoretical. (Found, C=506; H=62. Cale, C=0507; H=62
per cent.

The hydrobromide was obtained by heating the dimethoxy-amine to
130° for two hours with ten times its weight of coneentrated aqueous
hydrobromie acid. The crystalline hydrobromide was obtained quite
pure in the same manner as that employed in the preparation of the
hydrochloride. The salt erystallises in plates, melting at 212°:

0-1212 gave 0'0984 AgBr. Br=34.

CgH,,0,N Br requires Br=34-2 per cent.

The aqueous solution of the salts of 3 :4-dihydroxy-B8-phenylethyl-
amine gave an intense green colorafion with ferrie ehloride.

The quaternary chloride, C,H,(OH),"CH,*CH,*NMe,Cl, was pre-
parved in order to compare its action with that of hordenine methiodide,
OH-C,H,*CH,CH,*NMe,I. The action of the two substances is very
similar, like that of nicotine, and unlike that of adrenaline.

3 : 4- Dihydroxy- B-phenylethyltrimethylammonium chloride was ob-
tained. from 3 :4-dimethoxy-S3-phenylethylamine. The - guaternary
iodide obtained by treating the latter base with methyl iodide was
transformed into the chloride by digestion with silver chloride, and
was then hydrolysed by concentrated hydrochloric acid at 170°. On
removal of the latter, the residue erystallised from aleohol and ether,
and melted at 201°,

FPrepavation of 2 :3: 4-Tribydroxy-B-phenylethylamine,
C;H,(OH),*CH, CH, NH.,.

2 1 3 : 4-Trimethoxybenzaldehyde, C,H,(OMe), CHO.—Thiz aldehyde
does not appear to have been described before, although F. Mauthner
(DHer., 1909, 42, 188) has stated that it ecan be obtained from 2 :3 : 4-
trimethoxyphenylglyoxylic aecid by the action of aniline. The
methylation of 2:3: 4-trihydroxybenzaldehyde, which was prepared
from pyrogallol and anhydrous hydroeyanic acid aceording to Gatter-
mann and Kebner's method (Ber., 1899, 32, 281), was earried ount in
an atmosphere of hydrogen by the method employed by Perkin and
Robinson (Trans., 1907, 91, 1079) for the preparation of wvera-
traldehyde from wanillin, Twenty-five grams of 2: 3 : 4-trihydroxy-
benzaldehyde were dissolved in 80 c.c. of methyl alechol, and to this
solution was added 24 grams of sodium hydroxide dissolved in the
minimum quantity of water. The solution became very dark brown
in colour. Eighty grams of methyl sulphate were then added, and
when the vigorous reaction had nearly subsided, a further 66 grams in
small quantities alternately with small quantities of sodinm hydroxide
were added at such a rate that a vigorous reaction was maintained,
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The mixture was kept for half an hour, and then poured into 500 c.c.
of water. An oil separated, which was extracted by means of ether,
and, after drying and removal of the sclvent, the residue was distilled.
185 Grams of a colourless liquid, boiling at 168—170°/12 mm., were
thus obtained. The distillate solidified after some time to a crystalline
mass of long, thin needles, melting at 307:
01840 gave 0-4126 CO, and 0-1020 H,0. C=61'1; H=6-2,
CoH,,0, requires C=161'2; H=61 per cent.

21 3 ¢ 4-Trimethoxy-B-phenylpropionic Aeid,
C,Hy(OMe), CH,*CH,-CO,H.

Twenty grams of 2:3:4-trimethoxybenzaldehyde were dissolved in
35 grams of ethyl acetate, and the solution added to 3'3 grams of
finely divided sodium contained in a large flask provided with a reflux
condenser. A vigorous reaction ensued. The product was kept for
one hour, and then a solution of 14 grams of sodium hydroxide in
methyl alecohol was added. After the reaction had ceased, 250 c.c. of
water were added. The alecohol was then removed by evaporation on
n water-bath, water being added from time to time to avoid undue
concentration. The alkaline solution was then reduced by the
addition of 500 grams of 2} per cent. sodium amalgam in small
portions, concentrated hydrochlorie acid being added from time to time
to neutralise the exeess of sodium hydroxide formed in the reaction,
The resulting solution was filtered, and acidified with hydrochloric
acid. A yellow oil separated, which slowly erystallised. The acid
was purified by distillation under diminished pressure (it boils at
200—203°(2 mm.) and subsequent erystallisation from ether and light
petrolenm, from which it separated in clusters of prisms, meliing at
76°  Yield, 50 per cent. of the theoretical :

0-2150 gave 04722 CO, and 0-1282 H,0. C=590; H=66.

CyoH,40; requires C=60'0; H=6"T per cent.

Ethyl 2 : 3 : 4-Trimethowy-B-phenylpropionate,
€, H,(OMe), CH,-CH,-CO, Et.

The acid obtained ss above was converted into the corresponding
ethyl ester by dissolving in five times its weight of 5 per cent. aleoholic
hydrogen chloride and boiling under reflux for six hours. The alcohol
and hydrochloric acid were evaporated off, and the residue was
distilled. The ester boils at 200—201°/20 mm. Yield, 70 per cent. of
the theoretical :

0-2074 gave 0°4797 00, and 01390 H,0. C=631; H="T4.

€, HyO, requires C =627 ; H =74 per cent,
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213 1 & Urimethowy-[3-phenylpropionylhydrazide Hydrochloride,
C,H,(OMe),"CH,CH,CO-NH*NH, HCL

Two grams of the above ester were gradually added to 0-6 gram of
boiling hydrazine hydrate. Solution was complete at the end of one
hour, and the solution was boiled under reflux for several hours longer.
The excess of hydrazine was removed by evaporation in a vacuum over
sulphuric acid. The syrupy residue could not be erystallised, but on
dissolving in alecohol and adding a little alecoholic hydrogen chloride a
erystalline precipitate separated, which was increased by the addition
of ether. The hydrochloride thus obiained was reerystallised from
98 per cent. aleohol, separating in the form of hexagonal plates, which
melted at 155°:

0-1679 gave 0-3020 CO, and 00947 H,0. C=490; H=6"3,

C,H,,0,N,CI requires C =488 ; H=6'D per cent.

The solution of this salt readily reduced ammoniacal silver in the

cold, and Fehling's solution on boiling,

2 : 3 : 4-Trihydroxy-B-phenylethylamine Hydrochioride, .
CyHy(OH),CH,CH,NH,, HCI.

The hydrazide obtained as described above was diazotised at 0°
The erude azide, obtained by extraction with ether, was converted into
the corresponding urethane derivative by boiling in absolute aleoholic
solution for twelve hours under reflux. The alcohol was then distilled
off, and the residue hydrolysed by heating in a sealed tube with
concentrated hydrochlorie acid to 170—180° for three hours. The
very dark-coloured contents of the tube were evaporated to dryness,
dissolved in a little water, boiled with animal chareoal, filtered, and
the solution evaporated nearly to dryness. From the dark brown
syrupy produet, crystals slowly separated. 'These were pressed on a
plate, and recrystallised from absolute alecohol by addition of ether.
The crystals, which melted at 162—163", were still dark brown in
colour. The aqueous solation gives with ferrie chloride a deep purple-
brown coloration, which rapidly fades :

0-1000 gave 00700 AgCl. Cl=17-32.

g H ;O NCI requires Cl= 1735 per cent.

HO N\
Preparation of w-Aminogallocetophenons, H[}|\\ /’(,'-U-GHE*HH -
HO
w-Trinzogallacetophenone, U H (OIT),-CO-CH N, —Seven grams of
w-chlorogallacetophenone, prepared according to Nencki's method
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(J. Russ. Phye. Chem. Soc., 1883, 25, 182), were dissolved in
50 c.c. of hot water, and a hot solution of 25 grams of sodium
azide in a little water added. On cooling, a erystalline solid
separated. This was collected and reerystallised from xylene, when
rhomb-shaped plates, melting at 155° were obtained. Yield, 50 per
cent. of the theoretical :

0-2460 gave 44°2 c.c. N, (moist) at 19° and 758 mm. N =207.

CgH,O,N, requires N = 20°1 per cent.
w-Aminogallacetophenone Hydrochloride,
CeH,(OH),CO-CH,-NH,,HCL

—Five grams of w-triazogallacetophenone were dissolved in absolute

+ aleohol. Ten grams of tin-foil were then placed in the liquid, and

60 c.c. of concentrated hydrochloric acid added in small portions, As
reduction proceeded, the hydrochloride of the base separated out in
small, rectangular plates. The yield was 1-2 grams, or 25 per cent. of
the theoretical

For analysis, the salt was recrystallised from alcohol and ether, when
it melted at 259—260° :

01916 gave 10'8 c.c. N, (moist) at 17° and 754 mm.

01275 ,, 00838 AgCl. Cl=162; N=6.

C.H,,O,NCI requires N=6'4; Cl=161 per cent.

The ealt is readily soluble in water ; it aqueous solution darkens on
keeping, and with very dilute ferric chloride solution gives a dirty
green coloration, which rapidly changes to a brownish-yellow,
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