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Abstract. 'Sodium on solid support' (5-20 wt.% of Na on NaCl, glass
powder, poly(ethylene) and poly(propylene)) can be conveniently
prepared via low-temperature (-33°C) deposition of sodium from its
solution in liquid ammonia. Use of this reagent in the acyloin reaction of
carboxylic esters gave the corresponding products in good yields.

Reagents adsorbed on solid supports are widely used in organic
synthesis because they offer some significant advantages such as high
activity often connected with better selectivity, simplicity of handling of
active reagents, and easy work-up. Among reagents of particular interest
is ‘high-surface sodium' - metallic sodium degosited on solid support
(alumina, titanium dioxide, sodium chloride).” This reagent was used
inter alia for reduction, alkylation and isomerization of organic
compounds® and preparatlon of active metals via reduction of the
corresponding salts.? The common methods of preparation of supported
sodium consist in vigorous mixing/grinding of the support with melted
sodium metal in 1nert atmosphere at 180-190°C or in boiling solvent
(toluene, Xylenes) For obvious reasons these procedures are dangerous
and inconvenient in laboratory execution.

We have found that 'high-surface sodium' can be conveniently prepared
via deposition of sodium on solid support from its solution in liquid
ammonia. In this procedure support materials such as powdered NaCl,
glass beads (100 and 200-230 Mesh), as well as poly(ethylene) and
poly(propylene), could be used. Evaporation of liquid and removal of
traces of ammonia under vacuum leaves a grey, nonpyrophoric powder,
containing 5-20 wt. % of Na, depending on the ratio of starting
materials. We used the acyloin reaction to test the performance of this
reagent.

The condensation of carboxylic esters promoted by finely pulverized
alkali metal (sodium, less frequently potassium or Na/K alloy) in inert
solvent produces o-hydroxyketones (acyloins).* The quality of sodium
dispersion is essential for the reaction - presence of large particles
promotes side reactions and decreases the yield of the desired product.5
Usually the sodium dispersion is prepared via vigorous stirring of
molten sodium in boiling toluene or xylene and when necessary,
replacing of the solvent by repeated Washmg The homogeneous
acyloin condensation with sodium naphthalenide or sodium in liquid
ammonia-ether proceeds satisfactory in some cases, but is not a general
process.

Since 'sodium on solid support' prepared in liquid ammonia is highly
dispersed we expected that it should be an efficient agent promoting the
acyloin condensation. Indeed we have found that treatment of a variety
of esters with this reagent (in scale of 0.15 to 0.005 mol) resulted in the
formation of the expected product in good yields (Table 1).”

In conclusion these results clearly demonstrate that the hazardous and
tedious preparation of highly dispersed sodium from the molten metal
can be replaced by the simple and convenient low-temperature (-33°C)
deposition of sodium from liquid ammonia. Application of the described
procedure to preparation of other ‘high-surface metals' and its use in
organic synthesis is forthcoming.
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Table 1. Acyloin Reaction with 'High-Surface Sodium'
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* Isolated yields. ® Reaction mixture contains unreacted starting material,
ca. 30% by GC. © At reflux temperature. ¢ PP = Poly(propylene). ¢ PE =
Poly(ethylene). f Addition of substrates (16 h) and reaction (2 h) at 45°C.
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min. ammonia was evaporated to dryness. Traces of ammonia
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