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n connection with work on the substi-

tuent effects in heterocyclic systems, &
number of 3-substituted furans was needed
in order to compare the chemical shifts in
their NMR-spectra with those of the corres-
ponding thiophenes!. Although some 3-
substituted furans occur in nature * most
compounds of this type are only obtained
with difficulty. Some compounds have been
prepared by modifying the carboxyl group
of 3-furancarboxylic acid %4, which is obtain-
ed by partial decarboxylation of polycar-
boxyfurans -5, Recently 3-hydroxytetra-
hydrofuran has been used for the prepara-
tion of 3-phenylfuran ¢ and new methods
for the synthesis of 3-metbylfuran from
commercially available aliphatic com-
pounds have been worked out %8, These
methods give a carbon-carbon bond in the
3-position.

In the thiophene series it has been shown
that 3-thienyllithium, obtained through
halogen-metal interconversion between 3-
bromothiophene and n-butyllithium at
—170°, is & very useful intermediate both for
the formation of & new carbon-carbon bond
in the 3-position and also for the introduc-
tion of other types of substituents (for
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review cf. Ref.?). Of the two 3-halofurans
which are suitable for an analogous inves-
tigation we found that 3-iodofuran 10 could
be more easily and reproducibly synthesised
than 3-bromofuran ! owing to difficulties
in the reduction of 4,5-dibromo-2-furan-
carboxylic &cid to 4-bromo-2-furancar-
boxylic acid. Through minor changes in the
Gilman process, which consists of the
pyrolysis of the mercury salt of 2-furancar-
boxylic acid followed by reaction of the
resulting chloromercury furan with iodine,
the yield of 3-iodofuran was increased from
4.0 9% to 5.1 9%, calculated on the weight of
the 2-furancarboxylic acid used. The reac-
tions of 3-iodofuran have been investigated
very briefly by Gilman and Wright only.
They found that it did not give a Grignard
reagent, but that with a sodium-potassium
alloy it formed a metalorganic compound,
which upon carbonation gave 3-furancar-
boxylic acid in low yield 12, We have now
found that 3-iodofuran undergoes halogen-
metal interconversion with n-butyllithium
at —70° to 3-furyllithium. Upon carbona-
tion this compound gives 3-furancarboxylic
acid in good yield, and with N,N-dimethyl
formamide it reacts to give 3-furaldehyde.
By contrast with 2-bromo- and 2-iodofu-
ran 13, 3-iodofuran reacts with sodium
methylate in methanol in the presence of
cupric oxide, to give 3-methoxyfuran. It
is not considered that the yields obtained
in these preliminary experiments are the
best obtainable.

Thus, although 3-iodofuran is not so
readily available as 3-bromothiophene 4,
its halogen metal interconversion at —70°
with n-butyllithium to form 3-furyllithium
(& compound sufficiently stable at this
temperature) opens up the route to many
3-substituted furans. Further investigation
into its potentialities as an intermediate for
such compounds is in progress.

Eaxperimental. 3-Furancarboxylic acid. A solu-
tion of 8.8 g (0.045 mole) of 3-iodofuran in 25 ml
of dry ether was added to a stirred solution of
47 ml of 1.20 N n-butyllithium at —70° in the
conventional four-necked, nitrogen-swept flask.
After 5 min, the mixture was poured onto solid
carbon dioxide covered with ether. The reac-
tion mixture was hydrolyzed with water and
the ether phase extracted with sodium carbo-
nate solution. The 3-furancarboxylic acid was
precipitated out on acidification with dilute
hydrochloric acid. One recrystallization from
water yielded 3.2 g (63 9,) of pure 3-furancar-
boxylic acid, m.p. 122—123°. (Literature va-
lue:® m.p. 122 —123°.) The characteristic peaks
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of the 2.isomer were absent from its IR-
spectrum.

Methyl 3-furancarboxylate. This was prepared
by methylation with diazomethane, b.p. 72—

73°/30 mm Hg, n}j = 1.4677 (literature va-
lues : b.p. 160°, n}) = 1.4676).
3-Furaldehyde. A solution of 3-furyllithium
prepared as above from 11.5 g (0.059 mole) of
3-iodofuran and 78 ml 0.90 N n-butyllithium
was forced under a pressure of nitrogen into a
stirred solution of 8 g (0.11 mole) of N,N-dime-
thyl formamide in 30 ml of ether. After several
hours the reaction mixture was decomposed
with ice-water, and the ether phase was washed
with dilute hydrochloric acid and sodium bicar-
bonate. In order to separate the aldehyde from
the n-butyl iodide formed, the ether layer was
extracted several times with 30 9, sodium bi.
sulphite solution. The combined aqueous
extracts were made alkaline and then extracted
with ether. Distillation of the dried ether phase
yielded 1.1 g (20 %) of 3-furaldehyde, b.p.
76°/50 mm Hg, n} = 1.4937, phenylhydra-
zone, m.p. 148 —149.5°. (Literature values3:
b.p. 70—72°/43 mm Hg, n}; = 1.4945, phenyl-
hydrazone, m.p. 149.5°.) The IR-spectrum indi-
cated the presence of traces of furfural.
3-Methoxyfuran. 19.7 g (0.86 mole) of sodium
were dissolved in 240 ml of anhydrous metha.-
nol; 68 g (0.299 mole) of 3-iodofuran and 29 g
of cupric oxide were added. The mixture was
then refluxed with vigorous stirring for 24 h.
The cooled mixture was filtered, diluted with
two volumes of water and extracted with ether.
The combined ether phases were washed with
water, dried and fractionated. 18.6 g (65 9,) of
3-methoxyfuran, b.p. 112°, n}} = 1.4488, was

obtained. (Found: C 61.19; H 6.17. Calc. for
CyH,(O, (98.1): C 61.21; H 6.16.) IR- and NMR-
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spectra showed it to be free from 3-iodofuran
and 2-methoxyfuran,
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