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Employing the competition method, the kinetics of dehalogenation of chlorobenzene and its
derivatives by sodium bis(2-methoxyethoxy)aluminium hydride at 145°C have been investigated.
It has been found that methyl groups on the aromatic ring suppress the reactivity whereas a fluo-
rine atom enhances it. The relative rate constants could be well correlated by the Hammett
equation.

Capka and Chvalovsky' have shown that the strong reducing power of sodium
bis(2-methoxyethoxy)aluminium hydride, NaAlH,(OCH,CH,0CH;),, can be utili-
zed even for dehalogenation of aromatic compounds. After 1 h at 110°C the conver-
sions of bromobenzene and chlorobenzene to benzene were 289 and 2%, respectively.
Fluorobenzene was practically stable. In studying the dehalogenation of substituted
chlorobenzenes by catalytic hydrogenation on palladium® we wanted to compare
the structural effects on reactivity in the homogeneous and the heterogeneous re-
actions. For this purpose it seemed useful to investigate the dechlorination by the
given complex hydride; the results are described in the present paper.

EXPERIMENTAL AND RESULTS

The reactivity of chlorobenzene and its derivatives was investigated by the competition method.
On the basis of preliminary experiments we prepared a series of suitable mixtures of two com-
pounds, of which one was chlorobenzene (except the experiments with m-fluorochlorobenzene,
whose reaction was investigated in a mixture with m-chlorotoluene); the ratios of the two.con-
stituents were so chosen that the contents of the dechlorinated compounds in the reacted mixtures
were comparable. This means that the content of the less reactive compound in the starting
mixture was five to twenty times greater than that of the other one. Sodium bis(2-methoxyethoxy)-
aluminium hydride was added in a tenfold excess as a solution in p-cymene (16 mol/mol). The
reaction mixture was sealed in a glass ampoule and heated to 145 + 0-1°C for 4 h. Then it was
allowed to cool down and hydrolysed by a small amount of 2M-HCI. The hydrocarbon layer
was separated, dried and analysed by gas chromatography. The relative reaction rates were
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determined from the ratio of peaks of the dechlorinated products on the basis of a preceding
calibration. The total conversion of the more reactive chloro derivative was about 50%. The chloro
derivatives employed (laboratory stores) were redistilled and dried with a molecular sieve. The
p-cymene solution of sodium bis(2-methoxyethoxy)aluminium hydride was prepared from a
commercial solution of this hydride in bznzene: the solvent was distilled off in vacuo, p-cymene
was added and the mixture was distilled again for some time to remove the last traces of benzene.
The solution was then difuted with p-cymene to the required concentration of the hydride. The
relative reaction rates of chlorobenzenes determined by the competition method (averages from
2 to 4 experiments) were:

Substituent 3-F H 2-CH, 3-CH, 4-CH, 3-4-(CHj),
ket 99 t 0-10 014 012 0052

These data clearly show the decrease in reactivity of the chlorine atom with the increase in density
of electrons in the aromatic ring, and accord with the conception of a nucleophilic action of com-
plex hydridess"“ Their correlation by means of the Hammett equation (excluding o-chlorotoluene)
was successful with the following parameters: the reaction constant ¢ 4-0, the correlation coeffi-
cient r 0-974, the root-mean-square deviation 0-242.
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