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aqueous acetone, this acid had m.p. 191-193" (lit.' 189- 
191"). 
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@-Phenethylamines are well known for their 
sympathomimetic activity, which is modified by 
the presence of substituents both in the side chaii 
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 
8-nitrosytrenes. The latter were then reduced with 
lithium aluminum hydride' to the 8-phenethyl- 
amine derivatives, which were characterized as their 
picratet and wherever possible as their hydro- 
chlorides. 

2,3,5- (XIII) and 2,3,6- ( X I V )  -Trimethoxy-B- 
phenethylamies are hitherto unknown analogs of 
Mescaline. The starting material for the synthesis 
of XI11 was 2,3,5-trimethoxybenzaldehyde.* The 
latter was prepared6 by the Elb's persulfate oxida- 
tion of 0-vanillin to  2,5-dihydroxy-3-methoxy- 
benzaldehyde and subsequent methylation. 

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

(1) "Medicinal Chemistry,'' A. Burger, Interscience Pub- 
liahem, Inc., New York, N. Y., Vol. I, 1951, p. 335; "Td 
Book of Organic M e d i c i d  & Pharmaceutical Chemktry," 
C. 0. Wilson and 0. Gisvold, Lippincott Co., Philadelphia, 
Pa., 1954, p. 305. 

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

(3) M. Erne and F. Ramirea,  Helu. Cham. Ada, 33, 912 
(1950); F. Rsmirez and A. Burger, J .  Am. C h .  Soc., 72, 
2782 (1950). 

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

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

(6) L. Rao and T. R. Seahadri, Proe. Id. A d .  s&., 
19A, 143 ( 1944). 

the hydrolysis of the known 8-formyl-7-hydroxy- 
4-methylcoumarin7 or from 2,6-dihydroxy-3-meth- 
oxycarbonylbenzaldehydes by boiling with excess 
of water. The first method gave very poor yields 
of (A) and was abandoned. The second afforded a 
48% yield of (A). However, persulfate oxidation of 
%hydroxy-6-methoxybenzaldehyde under different 
conditions proved to  be unsuccessful. 2,3,6- 
Trimethoxybenzaldehyde was Snally prepared as 
described by Merchant et U Z . ~  

During the course of the synthetic work, the 
decarboxylation of 3-carboxy4-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 aLg that the ani1 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 2,44initrophenylhydrazone. 
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. 

EXPERIMENTAL" 

,%Nitroslyrrenes. 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 a t  130" for 2 hr. The reac- 
tion mixture waa cooled, and the solid which separated wm 
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 oil wm ex- 
tracted with ether. The ether solution waa washed with 
water, dried, and the solvent distilled, when either a solid 
or an oil was left behind. The solid was purified by crystalli- 
zation, whereas the oil was directly subjected for reduction. 

p-PhenethyZumines. The reduction of the 8-njtrostyrene 
with lithium aluminum hydride, to the corresponding 8- 
phenethylamine, was carried out according to the general 
method followed by Erne and Ramirez.s 

A solution of 3 g. of the &nitrostyrene in dry ether waa 
added dropwise to a well stirred sufipension 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 
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added until its p H  was about 6. The hot solution was filtered 
through Kieselguhr and the clear filtrate and washings were 
added to an alcoholic solution of picric acid. On cooling, 
the amine picrate separated out, which was recrystallized 
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-Dihydroxybenmldehyde. 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 atered 
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. Calcd. for CrH&: C ,  60.9; H, 4.3. Found: C, 60.8; 
H, 4.2. 

Anil of S-carboxy-2-hydroxy-6-methmybenzaMehyde. The 
anil of 3-carboxy-8hydroxy-6methoxybemaldehyde waa 
prepared according to the general method described by 
Weijlard et al.9 It was crystallized from alcohol in orange 
colored needles of m.p. 203-205" (dec.). 

Anal. Calcd. for C16HlsNO4: N, 5.1. Found: N, 5.5. 
Anil of S-carboxy-9,5-dihydroxy-6'-metlwxybenzaldehyde. 

The anil was crystallized from alcohol in red needles, of m.p. 
223-225' (dec.). 

Anal. Calcd. for: CtaHlbN06: N, 4.9. Found: 5.0. 
S-Muth~xycarbonyM,6,6-trimetlwxybenzaklehyde. A mix- 

ture of 1 g. of 3-carboxy-2,5-dihydroxy-&methoxybenzalde- 
hyde, 2 g. of anhydrous potassium carbonate, 2 ml. of di- 
methyl sulfate, and 55 ml. of dry acetone waa 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,$din~trophnzyZhydruzdrazone crystallized from alcohol 
in tiny needles, m.p. 169". 

Anal. Calcd. for ClsHlsN,Oo: N, 12.5. Found: 12.0. 
Attempted hydrolysis of S-methoxyearb~yl-d,5,6-tr~meth- 

oxybenzaldehyde. One gram of 3-methoxycarbonyl-2,5,6- 
trimethoxybensaldehyde 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  i t  from the 

analytical data. 
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The enhancement of activity for parthenocarpic 
fruit development in the tomato by changes in the 
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ring structure and side chain of 3-indoleacetic acid4J 
has prompted the preparation of several 3-indole- 
acetamides. 

Various 3-indoleacetyl amino acids have been 
prepared by using the mixed anhydride procedure6J 
and the carbodiimide method.*-1° 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-indoleacetyl chloride. This was generally 
assumed not possible until reported by Shaw and 
Woolley. l1 The Schotten-Baumann reaction has 
been used in this laboratory for the preparation 
of 3-indoleacetamides. 

The properties of various 3-indoleacejiamides 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 mp). 

EXPERIMENTAL 

Plndobaeetyl ehlwide.11 This compound was prepared in 
60-70% yields by the reaction of 3-indoleacetic acid with 
phosphorus pentachloride in anhydrous ether solution a t  0'. 
The product was recrystabed from a mixture of ether and 
petroleum ether to yield colorless to pink crystals, m.p. 
68-70", trinitrobenzene adduct1* m.p. 88". 

3-Indoleacetyl derivatives. 3-Indoleacetyl derivatives were 
synthesized by a method similar to the one used by Wood and 
Fontaineia for the preparation of substituted phenoxyacetyi 
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-Indoleacetyl chloride (1.93 g., 0.01 mole) 
was dissolved in 10 ml. of'anhydrous ether, cooled to O", 
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 p H  2 with 
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