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ABSTRACT : The contrclled-potential electrolysis of various substituted bromo
epoxides in acetonitrile at a mercury pool electrode led to selective reduction
of the carbon-bromine bond affording the respective epoxide products in
80-90% yield.

Recently, we reported a selective cathodic reduction of carbon-chlorine bond
in B-chlomvinyliminesl. In continuation of our work in this area, we were interested
to explore the synthetic utility of electrochemical method for the selective reduction
of the carbon-bromine bond in compounds containing both the carbon-bromine and
epoxide groups. while the reverse selectivity could easily be achieved, till now
there seems to be no convenient method for the above conversion. Reagents and
conditions that are normally employed for bringing out the reduction of the carban-
bromine bom:l2 are too vigourous for the epoxide group to survive.

In the present communication, we report an electrochemical method for the
selective reduction of the carbon-bromine bond in various substituted epoxides
(1la-1e,2) 1in anhydrous acetonitrile. A series of bromo epoxides (la-le) were
prepared by stirring the appropriate phenol (10 mmol) with (chloromethyl )oxirane
{15 mmol) in 10 mL aqueous sodium hydroxide (1.0 M) at room temperature for four
hours (Scheme 1}. All these bromoaryl epoxides were thoroughly characterised by

spectral data.
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A divided cell containing mercury pool as the working slectrode and platinum

foil as the anode was used for electrolysis. The electrolysis of various compounds
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(leD‘2 M] was carried out at a constant potential of -2.25 V vs. silver wire
electrode in acetonitrile as solvent containing five equivalents of triethylamine and
0.1 M tetraethylammonium perchlorate as the supporting electrolyte (Scheme 2).
Electrolysis was stopped when the current decreased to a minimum value. The
catholyte solution was evaporated under reduced pressure to remove the solvent. The
residus was repeatedly extracted with ether and the ether extract evaporated to yield
a brown liquid which was finally purified by chromatographic techniques to afford
epoxides 3a-3e, which were characterised by spectral methods and structu‘res confirmed

by comparison with authentic samples prepared according to the procedure described

above,
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Entry S.No. Rl Rz X e % (3)
1. 1a H H Br B85
2. 1b H CH, Br 80
3. 1c H Cl Br 38
4. 1d i Br H 92
5. 18 -CH=CH-CH=CH- Br 82

# Electrolysis was carried out at a potential of -2.25 vV for all the compounds from

la-1e using model 555B, AMEL, potentiostat.

It is worth mentioning here that a careful analysis of the crude product did
nat indicate the formation of any 1,2-dihydrabenzofuran-3-methancl 6 or 3-chromanal 7,
products which could arise by intramolecular opening of the epoxide by the

carbanionic species formed by two-electron addition. Formation of these compounds
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from 1a in the presence of n-Buli and MgBrz/n—BuLi is knowna.
In a similar manner, the electrolysis of [(2-bromocyclohexyloxy)methyl]oxirane

2 gave the corresponding debrominated product 4, in 75% yield (Scheme 3).
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The basic polarographic and cyclicvoltammetric studies of ta. for example,
showed a single cathodic wave and peak respectively (lE-]l/2 = =2.10 V; Elp c = -2.20 V
vs, silver wire electrade), which corresponds to a two-electron reduction. It is

suggested that there is a protonation of the initially formed anion either by the
solvent or supporting electrolyte or by traces of moisture present in the solvent4'5.
The presence of tristhylamine in the medium is highly essential, as in the absence of
it, invariably a mixture of products is obtained.

Since an isolated epoxide group is known to be stable under tri-n-butyltin
hydride - AIBN reaction conditinnsﬁ. it was of interest to examine the behaviour af
the bromo epoxide 11a towards the above reagent, Refluxing a solution of 1la in
benzene [(2mM) with one equivalent of tri-n-butyltin hydride in the presence of
catalytic amount of AIBN for eight hours afforded a ligquid in 80% yield which was

found to be a 1:1 mixture of 3a and 5 (Scheme 4).

Scheme 4
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The lability of the epoxides under the above conditions highlights the synthetic

potential of the cathodic reduction method described in this paper.

The electrochemical reduction of haloaliphatics and haloaromatics 1Is well
documented in the 11terature7—9. In contrast, the study of the reduction of epoxides

has drawn a very little attentionlD. Recently, Torli et al have reported a novel

synthetic route to aldols by indirect electroreductive cleavage of epoxy ketonesll.

Reduction of epoxyketo systems for the generation of hydroxy ketone in a steroidal



framework has also been effectedl‘ZA The present work brings out yet another useful

application of the electrochemical method in organic synthesis.
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