QUINONES
XLIX * CONDENSATION OF ARY L-p-BENZOQUINONES
WITH B-AMINOCROTONATE ESTERS

A, N. Grinev, G. M. Borodina,
G, V, Yaroslavtseva, and L. M. Alekseeva UDC 547,755:541,67:542,953

A number of 2-methyl-3-carbethoxy-5-hydroxy-6-arylindole derivatives were obtained by
the condensation of aryl-p-benzoquinones with S-aminocrotonate esters and N-substituted
B-aminocrotonate esters. The position of the aryl substituent was established by means of
the NMR spectra.

The condensation of p~quinones with S-aminocrotonate ester, N-substituted S-aminocrotonate esters,
and acetylacetone imines is one of the most convenient methods for the synthesis of 5-hydroxyindole deriv-
atives [1-3]. The problem of the proof of the structures of the 5-hydroxyindole derivatives obtained by the
condensation of S~aminocrofonate ester, and its analogs with unsymmetrical p-quinones was recently sim-
plified by means of NMR spectroscopy [4]. This not only extends the range of application of the method but
also makes it possible to investigate the problems of orientation during the reaction of f-aminocrotonate
esters with monosubstituted p-benzoquinones.

In this paper we have studied the reaction of aryl-p-benzoquinones [5,6] with S-aminocrotonate, N-
methyl-S-aminocrotonate, and N-benzyl-B-aminocrotonate esters.

The reaction was carried out under the conditions described in a paper by one of our co~workers {3].
The reaction yielded 2-methyl-3-carbethoxy-5-hydroxy-6-arylindoles (I-VII) in yields of 11-16% and con-
siderable amounts of dark resinous products.

0y HE—CO0C,H; HO\'é C00C,Hj
[j .
c |
N
I BT A ch,
i

R 1-Vil R

-2

Methylation of 5-hydroxyindoles I, III, and IV with dimethyl sulfate gave 5-methoxy derivatives VIII-
X. The aryl substitient in the 5-hydroxyindoles I-VII ig in the 6-position, as established by means of the
NMR spectra. The NMR spectra of I-VII contain two distinct singlets, which should be ascribed to the in-
dole ring protons, in addition to proton signals from the aryl substituents. Singlets can occur only when
these protons are in the 4 and 7 positidns. The chemical shifts of the protons in the 4 and 7 positions of
the indole ring are presented in Table 2.

In connection with the fact that the C-4 proton is found at weaker field relative to the C-7 proton of
indole itself [7], we assigned the weak-field signals observed during investigation of I-VII to the protons
in the 4 position, while the signals observed at stronger field were assigned to the protons in the 7 position.
The substantiation of this assignment is apparent when the spectra of I, III, and IV are compared with the

*See [8] for Communication XLVIII,

S. Ordzhonikidze All~-Union Scientific-Research Institute of Pharmaceutical Chemistry, Moscow,
Translated from Khimiya Geterotsiklicheskikh Soedinenii, No. 12, pp. 1634-1636, December, 1970. Original
article submitted November 3, 1969.
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spectra of the corresponding 5-methoxyindoles (VIII, IX, and X). Replacement of the hydroxyl group by a
methoxy results in a shift of the weak-field signal, which is natural if the weak-field signal belongs to the
C-4 proton in the ortho position with respect to the group being replaced.

EXPERIMENTAL

2- Methyl-3-carbethoxy-5-hydroxy-6-arylindoles (I-VII). A golution of 0.05 mole of f-aminocrotonate
ester in 100 ml of dichloroethane was added to 0.05 mole of the arylquinone. The solution was heated to the
boiling point, and three fourths of the volume of solvent was removed by distillation. The residue was
cooled and allowed to stand overnight. The resulting crystals were filtered and washed with ether. The
data for I-VI are presented in Table 1,

2~ Methyl-3-carbethoxy-5-methoxy-6-arylindoles (VIII-X). Sodium hydroxide [20 ml (2 N)] was added
to a solution of 0.01 mole of 5-hydroxy-6-arylindole in 30 ml of dioxane, and the reaction mixture was
stirred at room temperature for 40 min with 0,02 mole of dimethyl sulfate, The resulting precipitate was
filtered and washed with water. The data for VIII-X are presented in Table 1,
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