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aqueous acetone, this acid had m.p. 191-193° (Lit.? 189-
191°).
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B-Phenethylamines are well known for their
sympathomimetic activity, which is modified by
the presence of substituents both in the side chain
as well in the aromatic nucleus.! With a view to
studying the effects on the physiological activity of
different substituent groups like alkyl, alkoxyl, and
halogen in various positions in the nucleus a num-
ber of 8-phenethylamines were synthesized.

These amines were synthesized by the conden-
sation of aromatic aldehydes with nitromethanes in
acetic acid solution,? to yield the corresponding
B-nitrosytrenes. The latter were then reduced with
lithium aluminum hydride® to the S-phenethyl-
amine derivatives, which were characterized as their
picrates and wherever possible as their hydro-
chlorides. »

2,3,5~ (XIII) and 2,3,6- (XIV) -Trimethoxy-8-
phenethylamines are hitherto unknown analogs of
Mescaline. The starting material for the synthesis
of XIII was 2,3,5-trimethoxybenzaldehyde.* The
latter was prepared® by the Elb’s persulfate oxida-
tion of o-vanillin to 2,5-dihydroxy-3-methoxy-
benzaldehyde and subsequent methylation.

For the synthesis of 2,3,6-trimethoxy-g-phen-
ethylamine, the starting material was 2,3,6-trimeth-
oxybenzaldehyde® whose synthesis was at-
tempted by different routes. The easiest approach
to its synthesis appeared to be through 2-hydroxy-
6-methoxybenzaldehyde,® which on Elb’s persul-
fate oxidation and subsequent methylation, would
yield 2,3,6-trimethoxybenzaldehyde. Accordingly,
2,6-dihydroxybenzaldehyde (A) was prepared by

(1) “Medicinal Chemistry,”’ A. Burger, Interscience Pub-
lishers, Inc., New York, N. Y., Vol. I, 1951, p. 335; “Text
Book of Organic Medicinal & Pharmaceutical Chemistry,”’
C. O. Wilson and O. Gisvold, Lippincott Co., Philadelphia,
Pa., 1954, p. 305.

(2) C. B. Gairaud and C. R. Lappin, J. Org. Chem., 18,
1-3 (1953).

(3) M. Erne and F. Ramirez, Helv. Chim. Acta, 33, 912
(1950); F. Ramirez and A. Burger, J. Am. Chem. Soc., 72,
2782 (1950).

(4) W..Baker, N. C. Brown, and J. A. Scott, J. Chem.
Soc., 1923 (1939).

(5) J. R. Merchant, R. M. Naik, and A. J. Mountwala,
J. Chem. Soc., 4142 (1957).

(6) L. Rao and T. R. Seshadri, Proc. Ind. Acad. Sci.,
194, 143 (1944).
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the hydrolysis of the known 8-formyl-7-hydroxy-
4-methylecoumarin’ or from 2,6-dihydroxy-3-meth-
oxycarbonylbenzaldehyde® by boiling with excess
of water. The first method gave very poor yields
of (A) and was abandoned. The second afforded a
489, yield of (A). However, persulfate oxidation of
2-hydroxy-6-methoxybenzaldehyde under different
conditions proved to be unsuccessful. 2,3,6-
Trimethoxybenzaldehyde was finally prepared as
described by Merchant et al.®

During the course of the synthetic work, the
decarboxylation of 3-carboxy-2-hydroxy-6-meth-
oxybenzaldehyde, 3-carboxy-2,5-dihydroxy-6-meth-
oxybenzaldehyde, and their respective anils, was
studied under different conditions. It has been ob-
served by Weijlard et al.? that the anil of opianic
acid could be decarboxylated by heating with cop-
per bronze. However, in the above two cases the
desired decarboxylated product could not be iso-
lated. Methylation of- 3-carboxy-2,5-hydroxy-6-
methoxybenzaldehyde resulted in the formation
of 3-methoxycarbonyl-2,5,6-trimethoxybenzal-
dehyde, obtained as an oil and characterized by
the preparation of a 2,4-dinitrophenylhydrazone.
Hydrolysis of the above oily product gave instead
of the expected 3-carboxy-2,5,6-trimethoxybenz-
aldehyde, a substance of melting point 224-
225°, having a different molecular composition.
From the analytical data, no definite structure could
be assigned to it.

A detailed account regarding the pharmacological
properties of the amines will be published elsewhere.

EXPERIMENTALY

B-Nitrostyrenes. A mixture of 5 g. of the aldehyde, 5 ml.
of nitromethane, 2 g. of ammonium acetate, and 20 ml. of
glacial acetic acid, was refluxed at 130° for 2 hr. The reac-
tion mixture was cooled, and the solid which separated was
collected and crystallized from methanol or acetic acid. If
no solid separated, the resulting solution was poured into
ice water, and the precipitated semisolid mass or 0il was ex-
tracted with ether. The ether solution was washed with
water, dried, and the solvent distilled, when either a solid
or an oil was left behind. The solid was purified by erystalli-
zation, whereas the oil was directly subjected for reduction.

B-Phenethylamines. The reduection of the S-nitrostyrene
with Jithium aluminum hydride, to the corresponding g-
phenethylamine, was carried out according to the general
method followed by Erne and Ramirez.?

A solution of 3 g. of the g-nitrostyrene in dry etber was
added dropwise to a well stirred suspension of 2 g. of lithium
aluminum hydride, in 100 ml. of dry ether. A mixture of
ether and benzene was employed for styrenes which were
sparingly soluble in ether. The reaction mixture was gently
refluxed for 2 hr., and then decomposed with 2N sulfuric
acid. To the aqueous layer, solid lithium carbonate was

(7) S. M. Parckh and V. M. Thakor, J. of Univ. Bombay,
23, 37 (1954).

(8) R. C. Shah and M. C. Laiwalla, J. Chem. Soc., 1828
(1938).

(9) J. Weijlard, E. Tashijan, and M. Tishler, J, Am.
Chem. Soc., 69, 2070 (1947).

(10) Melting points are uncorrected and were taken in
open capillary tubes,



1775

NOTES

NOVEMBER 1958

*(8261) 08QT ‘€21 “o0g "way) “f ‘o148 "M (02)

"(S¥61) 098 ‘SO “90§ “woy) "Wy " ‘ULIB)) "y PUB EWBPY Y {(8F61) 0TI ‘04 <008 "way) Wy " ‘NOIYIB] ‘f PUB sWEPY Y (61)
*(2261) 0862 ‘SS “og ‘uromineg "y pursiosny ‘y (81)
*(2061) 29€ ‘4S€ “uuy ‘wusmieyyen) I (L1)
*(9%61) T98T ‘89 208 “wey) “wy . ‘WsBILl( D PUBSPIIM 'V (91)
*(2861) 06€1 908 “way)) * r ‘uosusydesq *y Pus UOSHLQOY YV (1)

*(L261) 022 “00g "way) " ‘UOSWIGOY " PUB UOSYILGOY Y (¥1)

(FP61) 9-1 ‘gLL “4og ‘wrsyuezydry “H (£1)
"(9263) 0989 ‘421 “00g "wey) "1 ‘TeBued] g ‘I pur ‘enusyug D ‘0vy FBATHIG (Z1)

'8'0 ‘N punog ‘6'9 ‘N :ONIDTHMD 10§ ‘P8 {,985-62% 'd'IW ()
"L'9 ‘N punog ‘0'9 ‘N PONID®HD 10§ po1eD {,982-¢g2 "d'W (9)
"T°9 ‘N punoy "g'9 ‘N *ONMH"D 10} "PI8) {26195 "d' I (%) $pLOooIpA]] surmy ,
‘wonBogrd Ioyany ynoyjia uononpaa 10§ Apoanp pejeelqng q
‘uonrysredord Jo spoyjomr oY) 09 J9J0d SIOQUINU XOpUI Y], 5

*(L281) 8125 ‘01 “4og ‘Amer] "] pus wswoLy, 'd (11)

¢y ¥9F €% 89y VONTHID 291991 ION'H™D A0 9 -AxoyjpuI9'e’s  AIX
¢v TOF 9% L9 YO'NTHD 69T-89T %'¢ %9 8¢ £4a¢ SONPH"D  £01-20T 9‘g -Axoyloway-6'e’g  IIIX
g'g €68 8¢ L68 *ONIGIHD %61-061 €€ L% €€ 6°1¥ YONIEOUHD  80T1-L01 02 -Axopeuntp-g‘g-omoig-¢  IIX
L'y T'8% 9% T8y  CO'N®HYD  -p081-8L1 T T T e YONF'H"D J10 61 -[Agpew-j-Axoqiewi(J-9g  IX
g¢ 3T19 ¢ L9 SO'N®HD PLI-BLT 89 BS99 €9 099 SONTHYD)  FIT-€I11 e -Axoqje-g-iApeumIa-$z X
0¢ 108 T1¢ €09 }O'N®HYD 681-881 €9 8¢€ ¢9 6% JONYH"D  SHI-¥FI 81 -fxoyjow-g-AyemId-5's X1
2¢ %19 T9 ZTI9 SO'NFHFD 981-¢8T 89 260 I'L %99 TONTHYD 7818 A -Axopep-iAqeuma-97 1A
BF 106 TS €08 IO'NBHYD 018612 €9 8¢9 29 8¢9 FONS'H™D  911-GT1 91 -Axoyjem-p-1Aqpowi(J-9c  IIA
0'¢ €6F 16 ¢€6v CONTH'D 681881 29 809 29 119 YONT'H®*D  981-Gel Sl  -AYjew-g-Axoqom-p-AXOmH-g 1A
ge F0¢ F¥EC 109 CONH'D 081821 L'9 2% L9 %29 YONMHD  LIT-G11 e -[Aqpew-g-AxoqolqHs A
oL% T'SF 09 08 CON®HYD .pI8%612 8¢ 268 9¢ 169 YONTH'O  ST1-L11 ¥1 -[Agjew-g-£xoqleuwniq-5'g Al
¢y €% 09 €% O'N®H®)D SYT-¢¥1 e e e e YON''H"'D A0 g1 -Axoyjow-g-Axoldzueg-g  IIT
L'y T8 L'¥F  98F  SON®HYD Z9T-19T 8¢ T62 09 ¥P'6S YONSTHYD 96-G6 g1 -Kxoypow-p-Axoq@g-g  II
0¢ €6V 0¢ 06V CONFHD GRT-F8T €9 809 99 019 YONT'H¥D £6-56 11 -fxoqeIq¥e 1
%'H %D %‘H %D BMULIO] Do “dWN % H %D %‘B %D smuwiog D, “d'W  »PY punodwo) "ON
PoreD punog "POrED punoyg
sIAeuy s1IsA[Ruy

938101 ] suruB[Ay}ouayJ-¢

aua1f}801)1N-g

SHEAILVATHE(] ANINVIZAHLANTHJ-J BHL ANV SENTUALISOHLIN-§ HHL J0 SESXTVNY ANV SINIOJ DNILTII



1776

added until its pH was about 6. The hot solution was filtered
through Kieselgubr and the clear filtrate and washings were
added to an aleoholic solution of picric acid. On cooling,
the amine picrate separated out, which was reerystallized
from methanol. The yield of the picrate in almost all cases
ranged from 60 to 70%,.

Two grams of the above picrate was boiled with 14 ml. of
concentrated hydrochloric acid. After cooling, the precipi-
tated picric acid was filtered. The filtrate was extracted with
nitrobenzene and then with ether. The aqueous layer was
evaporated to dryness under vacuum. The dark hydrochlo-
ride thus obtained was recrystallized from a mixture of
methanol and ethyl acetate.

2,6-Dikydrozybenzaldehyde. A mixture of 3 g. of 3-car-
boxy-2,6-dihydroxybenzaldehyde and 200 ml. of water was
refluxed for about 4 hrs. The resulting solution was filtered
and the clear filtrate repeatedly extracted with ether. The
ether extract was washed with a saturated solution of so-
dium bicarbonate, and then with water. Evaporation of
ether afforded the aldehyde, which was crystallized from
water as 1.1 g. of pale yellow needles, m.p. 154°-155°.

Anal. Caled. for C:HgO;: C, 60.9; H, 4.3. Found: C, 60.8;
H,4.2.

Anil of 3-carboxy-2-hydrozy-6-methoxybenzaldehyde. The
anil of 3-carboxy-2-hydroxy-6-methoxybenzaldehyde was
prepared according to the general method described by
Weijlard e al.? It was crystallized from alcohol in orange
colored needles of m.p. 203-205° (dec.).

Anal. Caled. for C;;H;sNO4: N, 5.1, Found: N, 5.5.

Anil of 3-carboxy-2,5-dihydrozy-6-methozybenzaldehyde.
The anil was crystallized from alcohol in red needles, of m.p.
223-225° (dec. ).

Anal. Caled. for: C;sH;3NO;5: N, 4.9. Found: 5.0.

3-Methoxycarbonyl-2,5,6-trimethozybenzaldehyde. A mix-
ture of 1 g. of 3-carboxy-2,5-dihydroxy-6-methoxybenzalde-
hyde, 2 g. of anhydrous potassium carbonate, 2 ml. of di-
methyl sulfate, and 55 ml. of dry acetone was gently re-
fluxed for 12 hr. Filtration and removal of acetone left an
oil which was washed with dilute sodium hydroxide and ex-
tracted with ether. Evaporation of the ether gave 3-meth-
oxycarbonyl-2,5,6-trimethoxybenzaldehyde as an oil.

Its 2,4-dinitrophenylhydrazone crystallized from alcohol
in tiny needles, m.p. 169°.

Anal. Caled. for CisH;sN4Oy: N, 12.5. Found: 12.0.

Attempted hydrolysis of 3-methozycarbonyl-3,5,6-trimeth-
ozybenzaldehyde. One gram of 3-methoxycarbonyl-2,5,6-
trimethoxybenzaldehyde and 50 ml. of 5% sodium car-
bonate was heated on a water bath for 1 hr., when the oil
slowly went into solution. On cooling, and acidification with
hydrochloric acid, a pale yellow compound was obtained,
which was crystallized from alcohol in needles, m.p. 225°.

It did not give a coloration with alcoholic ferric chloride
solution, but dissolved in sodium bicarbonate; nor did it
form a 2 4-dinitrophenylhydrazone or an ‘‘anil.”’

Anal. Found: C, 58.1; 58.4; H, 5.4; 5.8.

No definite structure could be assigned to it from the
analytical data.
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The enhancement of activity for parthenocarpic
fruit development in the tomato by changes in the

(1) Journal Article No. 2232 from the Michigan Agricul-
tural Experiment Station, East Lansing.
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ring structure and side chain of 3-indoleacetic acid*®
has prompted the preparation of several 3-indole-
acetamides.

Various 3-indoleacetyl amino acids have been
prepared by using the mixed anhydride procedure®”
and the carbodiimide method.®—** The -classical
method of amide formation, Schotten-Baumann
reaction, was not used by these investigators since
this procedure is contingent upon the preparation
of 3-indoleacety! chloride. This was generally
assumed not possible until reported by Shaw and
Woolley.* The Schotten-Baumann reaction has
been used in this laboratory for the preparation
of 3-indoleacetamides.

The properties of various 3-indoleacetamides are
given in Table 1. All of the compounds exhibited
ultraviolet absorption characteristic of the indole
nucleus except the p-aminobenzoic acid derivative
where the strong absorption of the N-substituted
p-aminobenzoic acid moiety masked completely
the typical indole ultraviolet absorption (280 to
300 my).

EXPERIMENTAL

3-Indoleacetyl chloride.* This compound was prepared in
60-70% yields by the reaction of 3-indoleacetic acid with
phosphorus pentachloride in anhydrous ether solution at 0°.
The product was recrystallized from a mixture of ether and
petroleum ether to yield colorless to pink crystals, m.p.
68-70°, trinitrobenzene adduct?®* m.p. 88°.

3-Indoleacetyl derivatives. 3-Indoleacetyl derivatives were
synthesized by a method similar to the one used by Wood and
Fontaine!? for the preparation of substituted phenoxyacetyl
derivatives. The following description illustrates the general
procedure for the synthesis of all of the amino acid deriv-
atives of 3-indoleacetic acid.

Glycine (0.75 g., 0.01 mole) was dissolved in 30 mi. of N
sodium hydroxide (0.03 mole) and the solution cooled in an
ice bath to 0-5°. 3-Indoleacety] chloride (1.93 g., 0.01 mole)
was dissolved in 10 ml. of -anhydrous ether, cooled to 0°,
and added dropwise with efficient mechanical stirring to
the alkaline glycine solution. After 0.5 hr. the ice bath was
removed to permit the solution to reach room temperature,
and stirring was continued for an additional hour. The
alkaline mixture was then thoroughly extracted with ether,
the aqueous fraction cooled to 0°, and acidified to pH 2 with

(2) This research was supported by the Horace H. Rack-
ham Research Endowment.

(3) Department of Chemistry,
Evansville, Ind.

(4) H. M. Sell, 8. H. Wittwer, T. L. Rebstock, and C. T.
Redemann, Plant Physiol., 28, 481 (1953).

(6) L. E. Weller, S. H. Wittwer, and H. M. Sell, J. Am.
Chem. Soc., 77, 4937 (1955).

(8) T. Wieland and G. Horlein, Ann., 591, 192 (1955).

(7) R. A. Boissonnas, Helv. Chtm. Acta, 34, 874 (1951).

(8) N. E. Good, Can. J. Chem., 34, 1356 (1956).

(9) H. G. Khorana, Chem. and Ind. (London), 1088
(1955).

(10) J. C. Sheehan and G. P. Hess, J. Am. Chem. Soc., 77,
1067 (1955).

(11) E. Shaw and D. W. Woolley, J. Biol. Chem., 203,
979 (1953).
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