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Bromination of isatin (Z) in alcohols affords in good yield 5,7-dibromo-3,3-dialkoxy-2-indolinones
(I11a and 111Ib) which arise by reaction catalysed with hydrogen bromide liberated in the bromina-
tion. The reaction affords also minor amounts of 2,4,6-tribromoaniline (V) formed by splitting
off of two carbon atoms from the isatin five-membered ring.

As described in the ljterature, isatin (I) can be brominated with bromine either in
ethanol! or in acetic acid?. When brominating isatin in acetic acid, we obtained
the corresponding brominated derivative II in good yield. When, however, the
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bromination was performed in methanol, thin-layer chromatography revealed gradual
formation of yellow spots of mono- and dibromoderivatives of isatin. In order to
achieve a complete bromination, we heated the mixture with another portion of
bromine. After some time the intense orange colour of isatins disappeared. After
the usual work-up we isolated in 75% yield a substance of composition C, H¢Br,NO;,
which was shown by 'H and **C NMR spectra to be 5,7-dibromo-3,3-dimethoxy-2-
-indolinone (II11a). This compound represents an analogy to the 5,7-diiodo derivative
isolated by Bass® in small amount (3%) in the iodination of 5-icdoisatin in methanol.

Our bromination of isatin afforded minor quantities of another compound,
identified by 'H and '*C NMR spectra and comparison with an authentic sample
as 2,4,6-tribromoaniline (1V).
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These facts show that in the bromination of isatin in methanol the liberated
hydrogen bromide catalyzes the formation of the dimethyl acetal on the C(3) carbon
atom. The higher reactivity of the carbonyl group in position 3 agrees with the
literature data*~®. The structure of the arising acetal I1Ia was confirmed by hydro-
lysis to 5,7-dibromoisatin (II). The formation of 2,4,6-tribromoaniline (IV) can be
explained by removal of two carbon atoms from the five-membered isatin ring
during the reaction. When performing the bromination in ethanol, we obtained
the analogous diethyl acetal I11b.

EXPERIMENTAL

The melting points were determined on a Koffer block and are uncorrected. Samples were dried
at about 100 Pa over phosphorus pentoxide. Thin-layer chromatography was performed on
Silufol® UV 254 sheets in acetone-hexane (3 : 7); colourless compounds were detected at 254 nm.
The 'H and 13C NMR spectra were measured at 25°C on a Jeol JNM FX 100 instrument
(99-602 MHz for 'H ,25-047 MHz for 13C) in hexadeuteriodimethyl sulfoxide. The 1H and 13C
chemical shifts were referenced to the solvent signal ((*H) —2-55; 6(13C) —39-6) and are given
in ppm (J-scale). 13 NMR spectral data for compounds I—IV are given in Table I.

Bromination of Isatin (I) in Acetic Acid

Bromine (7-5 g; 47 mmol) was added at 70°C to a solution of isatin (, 3-0 g; 20 mmol) in acetic
acid (70 ml). The reaction mixture was then heated to 70— 80°C for 1 h, poured into water and
the product collected on filter and purified by crystallization from ethanol. Yield 51 g (82%)
of 5,7-dibromoisatin (II), m.p 248—249°C (reported! m.p. 247—248°C). 'H NMR spectrum:
7-79 d, 1 H (H-4, J(4, 6) = 2:0); 8:04 d, 1 H (H-6, J(4, 6) = 2-0); 11-51 bs, 1 H (H-1).

TABLE |

13 chemical shifts in spectra of compounds I—IV in hexadeuteriodimethyl sulfoxide

Compound
Carbon

s i s Ive
2 1593 1591 1712 1080
3 1844 1824 99 1336
3a ur7 1209 1282 —
4 1246 1259 1270 1065
5 1227 1146 1143 1336
6 1384 1412 1354 1080
7 122 1058 1047 -
7a 1507 1486 1406 -

® Values taken from ref.”; ® other signal 50-5 (2 X OCHj); € other signal 142-6 (C-NH,).

Collect. Czech. Chem. Commun. (Vol. 55) (1990)



Bromination of Isatin 2965

Bromination of Isatin (I) in Methanol

Isatin (1, 3 g; 20 mmol) was dissolved in boiling methanol (40 ml) and bromine (7-5 g; 47 mmol)
was added to the hot solution. After 1 h another portion of bromine (5-0 g; 31 mmol) was added
and the mixture refluxed for further 2 h. During this time, the mixture decolorized and was
poured into water. The product was collected on filter and separated by chromatography on
a column of silica gel in hexane—ethyl acetate 3 : 1, affording 5-3 g (75%) of 5,7-dibromo-3,3-
-dimethoxy-2-indolinone (Il1a), m.p. 200—201°C. 'H NMR spectrum: 3-45s, 6 H (2 X OCH,;);
7-65d, 1 H (H-4,J(4,6) = 2-0); 7-84d, 1 H (H-6, J(4,6) = 2:0); 11-10bs, 1 H (H-1). For
CoHgBr,NO; (351-0) calculated: 34-229; C, 2-58%; H. 3-999% N; found: 34-31% C, 2-61% H,
4-02% N.

The reaction mixture further afforded 0-36 g (5-5%) of 2,4,6-tribromoaniline, m.p. 121—122°C
(reportcd8 m.p. 122°C). 'H NMR spectrum: 5-58 bs, 2H (NH,); 7-68s, 2 H (2 X H-arom.).

5,7-Dibromo-3,3-dimethoxy-2-indolinone (I1l1a)

A) Gaseous hydrogen bromide was introduced for 20 min into a refluxing solution of 5,7-di-
bromoisatin (II, 1-0 g; 3-2 mmol) in methanol (50 ml). Work-up of the reaction mixture gave
0-91 g (79%) of acetal IIla, m.p. 200—201°C.

B) The reaction was performed as described under A) except that instead of the gaseous
hydrogen bromide it was catalyzed with concentrated sulfuric acid (2 ml). Yield 0-94 g (83%)
of acetal Illa, m.p. 200—201°C.

C) Bromine (5-0 g; 31 mmol) was gradually added to a boiling solution of 5,7-dibromoisatin
({1, 1-0 g; 3:2 mmol) in methanol (50 ml). Work-up of the reaction mixture, followed by chromato-
graphy afforded 0-84 g (73%) of acetal IIla, m.p. 200—201°C and 41 mg (4%) of 2,4,6-tribromo-
aniline (IV), m.p. 121—122°C.

Hydrolysis of 5,7-Dibromo-3,3-dimethoxy-2-indolinone (I11a)

A mixture of acetal IIla (0-50 g; 1-4 mmol), 10% aqueous methanol (50 ml) and concentrated
sulfuric acid (1 ml) was refluxed for 1 h. Work-up of the reaction mixture gave 5,7-dibromoisatin
(II), m.p. 247—248°C.

Bromination of Isatin (I) in Ethanol

The bromination in ethanol was performed in the same manner as described for the reaction
in methanol (vide supra). The same processing of the reaction mixture furnished 5-3 g (68%)
of 5,7-dibromo-3,3-diethoxy-2-indolinone (IIIb), m.p. 173—174°C. For C;,H3Br,NO; (379:1)
calculated: 38:02%; C, 3-46%; H, 3-69% N; found: 38-12%; C, 3-51% H, 3-62%, N.

2,4,6-Tribromoaniline (IV), m.p. 121—122°C, was obtained as the second product (0-49 g;
7-5%).
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