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5-S0ODIO-2-DIETHOXYMETHYLFURAN

B. A. Tertov, Z. N. Nazarova, UDC 547.722: 542.957
and Yu. A. Gabaraeva

Organosodium compounds of the furan series that contain active functional groups have not been de-
scribed. We have established that 5-sodio-2-diethoxymethylfuran (IV) is formed as a result of the reaction
of 5-bromo-2-diethoxymethylfuran (I) with naphthylsodium (1) in tetrahydrofuran at —20°C. Compound IV
is converted to the known 5-formylpyromucic acid by carbonation and subsequent hydrolysis in slightly acidic
media. Since naphthylsodium can give up only one electron, which is situated in the lower antibonding s or-
bital of the molecule, the reaction apparently proceeds through a step involving the following two one-elec-
tron transfers:
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Compound IV is also formed by the action of phenylsodium on I, but this reaction is complicated by
side processes to a greater degree than the previous one.

EXPERIMENTAL

5-Bromo-2-diethoxymethylfuran ). A mixture of 9 g (51 mmole) of 5-bromofurfural [1], 11 g (74
mmole) of ethyl orthoformate, 15 ml of absolute aleohol, and 0.5 ml of a saturated alcohol solution of hydro-
gen chloride was refluxed for 1.5 h, The alcohol was removed by distillation, andthe residuallwas vacuum-
distilled to give 10 g (78%) of a product with bp 128-130° (18 mm). Found: C438.1;H5.6; Br32.4%. CqHy3BrOs.
Calculated: C 43.4; H 5.3; Br 32.1%.

5-Sodio-2-diethoxymethylfuran (IV), A) A mixture of 0.36 g (0.016 g-atom) of powdered sodium and
2.1 g (16 mmole) of sublimed naphthalene in 30 ml of tetrahydrofuran was stirred under nitrogen at 30-35°
for 2 h. The green solution of naphthylsodium was then cooled to —20°, and 1.8 g (7 mmole) of I in 5 ml of
tetrahydrofuran was added to it. When all of the I had been added, the coloration due to naphthylsodium van-
ished. To determine the yield of IV, it was carbonated with dry ice, after which the tetrahydrofuran was re-
moved by distillation. Ether (20 ml) and 30 ml of water were added to the residue, and the aqueous layer
was separated and acidified with 10% hydrochloric acid. After 10 min, the 5-formylpyromucic acid was ex-
tracted several times with ether. The ether was removed by distillation to give 0.43 g @2%) of 5formyl-
pyromucic acid with mp 202-203° (from water) (mp 204° [2]). The oxime melted at 224-225°, in agreement
with the melting point indicated in [3].

B) A solution of 2.5 g (10 mmole) of I in 10 ml of toluene was added at —20° to phenylsodium obtained
from 0.6 g (0.025 g-atom) of sodium and 1.4 g (12 mmole) of chlorobenzene in 20 ml of toluene [4]. The mix-
ture was stirred for 30 min and carbonated with dry ice. The yield of 5~-formylpyromucic acid was 0.21 g
15%).
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