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SYNTHESIS OF 2-(2,2-DIMETHYL-1-OXOPROPYL)-
INDOLE-3-CARBOXYLIC ACID BY THE INDOLE-
DIONE —INDOLE REARRANGEMENT METHOD
IN NaOH/AQ. DMSO

M. A. Rekhter, B. A. Rekhter, I. G. Yazlovetskii,
and A. A. Panasenko

1-(2-Oxoalkyl)indole-2,3-diones (la-f) undergo the indoledione —indole rearrangement in 0.4-1% aq. NaOH to give
the sodium salt of the corresponding 2-(1-oxoalkyl)indole-3-carboxylic acids (Ila-f) [1-4]. Under the same conditions, only
opening of the heterocycle occurs in the case of 1-(3,3-dimethyl-3-oxobutyl)indole-2,3-dione (Ig) to give the Na salt of

2-(3,3-dimethyl-2-oxobutyl)phenyloxoacetic acid (III).
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We have shown that Ig also undergoes the indicated rearrangement to the Na salt of 2-(2,2-dimethyl-1-oxopropyl)-
indole-3-carboxylic acid (IIg) in superbasic medium (5-10% NaOH in 9:1 DMSO —water) [5, 6). The action of ethanolic HCI

on llg leads to acid IV.
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Indoledione Ig was obtained by hydrolysis of the 3-ethylenacetal of 1-(3.3-dimethyl-2-oxobutyl)indole-2,3-dione (V).

Dione V was obtained by a reported procedure {7]. The bromine —pinacolin —3-ethylenacetal of 2,3-indoledione ratio
was 1.8:5.3:1. This product dissolves poorly in ether and this permitted its crystallization instead of chromatography
previously used in the synthesis of similar compounds. Extraction of the reaction mixture diluted with 10 volumes of water
with ether leads to the removal of excess pinacolin and its bromination products. Product V crystallized out of the aqueous
layer along with traces of the starting ethylenacetal of 2.3-indoledione. The yield of V was 40%, mp 113-115°C (from
1:1 benzene —hexane). PMR spectrum in CDCl;: 1.26 (9H, s, CMe,), 4.28-4.36 (4H, m, —OCH,CH,0—). 4.54 (2H. s.
CH,—N). 6.43-7.40 ppm (4H. m. H,,)-
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Dione Ig was obtained in 60% yield from ethylenacetal V by heating in ethanolic HCI at reflux, mp 84°C [7]. PMR
spectrum in CDCly: 1.31 (9H, s, CMe3), 4.71 (2H, s, CH,), 6.51-7.58 ppm (4H, m, H, ;).

Acid IV. A sample of 2.0 g (8.13 mmoles) diketone Ig was added to 15 ml 9:1 DMSO —water containing 1.3 g
(32.5 mmoles) NaOH. The blue color immediately observed turned to gray and then yellow —orange characteristic for III.
The reaction mixture was stirred for 3.5 h at 20°C and then poured into 150 ml water acidified with 10 ml conc.
hydrochloric acid. The crude precipitate of acid IV was removed, washed with two 30-ml portions of water, and purified
through the sodium salt [1, 2]. Drying for 72 h at 20°C over P05 gave 1.2 g (55%) IV as C4H sNO;-H,0,
mp 185-187°C. The yield when the reaction time was reduced to 2 h was only 20%. PMR spectrum in DMSO-dq: 1.21 (9H,
s, CMe;), 3.35 (H, s, NH+H,0), 8.05-7.25 (4H, m, H,.yy). 12.17 ppm (1H, s, CO,H). 13C NMR spectrum in DMSO-dg
at 20 MHz [3]: 135.33 (C(y)). 105.45 (C3y). 121.63 (Cyyy). 120.99 (C(5)), 120.69 (Cgg)), 112.24 (Cay, 125.22 (Cgy,
141.49 (C), 165.30 (CO,H), 207.52 (CO), 44.32 (CMej;), 28.58 ppm (CMe;).

The elemental analysis data for Ig, IV, and V were in accord with the calculated values.
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