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aim to improve reduction rate by developing new reaction conditions: by using classic
reduction catalyst like palladium on carbon (Pd/C), here reported is the reduction of
mono-, di-, tri- and tetra-chlorobenzenes to less chlorinated compounds and to benzene.
This problem is stimulating because many chlorine atoms have to be removed at once.

It is well known that chlorobenzene can be reduced to benzene by different systems
(Rylander, 1973; Pinder, 1980; Kiebon and Van Rantwijk, 1977; Pearson and Songstad,
1967). More relevent methods are:

— Hydrodehalogenation with supported palladium catalysts (Dini ez al., 1975),
Pd/C (Pandey and Purkayastha, 1982), platin catalysts on spinel (Kisbauer et a/., 1988),
reactive aluminium powders (Akagah et al, 1985). A few methods have been also
reported using hypophosphite as a hydrogen source (Boyer et 4l., 1985; Boyer, 1986).
Also formate salts have been described as a hydrogen donors. In particular Sasson and
co-workers (Wiener ez al., 1991) has recently reported an efficient reduction system of
mono-chlorobenzenes that uses formate salts and Pd/C as a catalyst; they perform the
reaction in one phase (methanol or ethanol and water) in which both the inorganic salts
and the aromatic halides are solubilised. Sodium hypophosphite has been used in many
transfer hydrogenation reactions by Spatola and co-workers (Anwer ez al., 1989; Anwer
and Spatola, 1975; de Koning, 1975), such as the reduction of nitroaromatics to amines,
the dechlorination of aryl chlorides, the hydrogenation of unsaturated C = C bonds, etc.
Also in this case, only very polar solvents (C; —C; alcohols, THF or HMPT) have been
used, because the low solubility of hydrogen in organic solvents.

We have used two immiscible organic and aqueous phases: the organic one is
constituted by an inert aliphatic or aromatic hydrocarbon. The use of an aprotic organic
phase was required also because 1,2,4,5-tetrachlorobenzene (TeCB), as usually the
polychlorinated aromatics, is scarcely soluble in methanol.

Resurts

Hydrodehalogenation of TeCB gives at first 1,2,4-trichlorobenzene (TCB) and then,
in order, the three dichlorobenzene isomers (DCB), chlorobenzene and benzene (eq. 1).
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of hydrogen were utilized: molecular hydrogen itself at atmospheric pressure and sodium
hypophosphite; under our conditions, the latter was found to be better than formate salts

in transfer-hydrogenation reactions of this type (see later, fig. 1).

% Conversion

T v v 1
0 50 100 150

Fig. 1. - Comparison between differents hydrogen sources in the hydrodehalogenation of TeCB. Oo@ﬁﬂos of
TeCB accordingly to eq. 1 is reported. © NaH,PO, with Aliquat 336; A NaH,PO, without .E_nc»ﬁ 336;
® HCOONH, with Aliquat 336; ® HCOONa with Aliquat 336. For condition, see Experimentals.

Table I reports the hydrodehalogenation of TeCB (eq. 1) in different conditions: the
presence of both aqueous KOH and the insoluble phase-transfer Quj‘ agent
(n — CgH,,);N*+CH,Cl~, (Aliquat 336), remarkably improves the conversion of TeCB
to benzene. The difference between operating in isooctane solution (entry 1) and in the
additional presence of 50% KOH and Aliquat 336 (entry 5) is striking: after 30 min
reaction, while in the former case only 14% TeCB was reacted, in the latter one,
conversion was complete with 95% benzene yield.
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