Petrabedron Letters No.21, pp. 1559-1563, 1965. Pergamon Press Lid.
Printed in Great Britain,

LEAD TETRAACETATE. FREPARATION OF DITETRAHYDROFURAN
DERIVATIVES

Veul, siicovic, 8. Stojcic, 8. .ladenovic and &. Stefanovic

Departament of Chemistry, Faculty of Science, Belgrade
University and Institute of Chemistry, Technology and

Metallurgy, Belgrade, Yugoslavia.

(Received 18 March 1965)

In recent years intensive investigations of the oxi-
dation of monohydroxylic alcohols by means of lead tetra-
acetate have been performed. When these alcohols contained a
methylene or a methine group in the Jd ~-position, they were
oxidized to tetrahydrofuran and tetranydropyran derivatives,
and when a tertiary or a yuaternary C-atom was present in the
K —-position, fragmentation reactions occurred (1, 2).

Continuing our investigations in this fiéid, we have
oxidized polymethylene & ,& -glycols containing from gix to
eleven carbon atoms with lead tetraacetate in boiling benzene
in the presence of calcium carbonate (molar ration of react-
ants, glycol: LTa: Gacua = 1: 2.0P: 2). Oxidavion products

were isclated in the usual way and taree main fractions were
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obtained: (1) aldehyde fraction®, (2) ether fraction and
(3) acetate fraction®.

The etner fraction wasg purified by precipitating the
carbonyl coampounds with 2,4—=dinitrophenylhydrazine, followed
by distillation in the presence of lithium aluminium hydride®.

The structures of the following isolated ditetrahydrofuran

derivatives were deduced from their elementary analyses and

infrared spectra:
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The ethers I, IV, V and VI were not known so far, where-

as oxetone (II) and octahydro- o(,o('—-difur;yl (III) are repoyt—

ed in the literature. There are several umetnods for the pre-

aExperimental details will be published later.

b . s s o
In some :ases separations and purifications were effected
by means of gas chromatography.
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paration of oxetone (3, 4, 5, 6, 7, 8), but the ether III
can be obtained only in two ways (9, 10). However, the
methods described so far for the preparation of these ethers
(IT and III) either involve several-stage processes (7, 8)
or start from rather difficultly available compounds (3, by
5, ©y 9). The lead tetraacetate oxidation of & ,& -~poly-
methylene glycols represent a convenient route to the cor-
responding ditetrahydrofuran derivatives of this type.
Yields of oxidation products are shown in Table 1.

Constants of identified oowpounds are given in Table ;1

TABLE 1.
Aldehyde Ether fraction Acetate Residue
Glycol | rraction (%) [ Product [YIeld (%) | fraction %
Ce 34.2 I 25.6 | 33.4 ©.0
07 32.4 II 28.3 236.8 2.4
08 28.8 III 36.6 28.2 S.4
c9 28 .4 Iv 39.4 25.0 5.0
C10 24,4 v 40.1 22.2 11.4
°11 24.8 VI 39.0 21.9 l2.2

Uxidations of of ,@ ~poljmetnylene glycols containing
less than six and wore taan twelve C-atous with lead tetra-—

acetate are the subject of our further study.
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TABLE 2.
1

Ether® B.p.%C ngo ngo(lit.) IR spectrumd cn™t

I 156 1.4571 - 1095 and 1050

II |52-53/14 mo | 1.4483 | 1.4485 (8) 1100°
III 76-80/14 mm | 1.4561 1.4594 (10) 1075

Iv 1?2/58 mnia l.40616 - 1080

v 1lo/11 muw 1.4035 ~ 1100

VI 128/14 wa 1.4040 - 1080
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cSatisfactory analytical data were obtained for all cyclic
ethers.

dOnly maxima characteristic for five-geuberea cyclic etuners
are given.

®3tructurs of tais spiro—-cowpound was proved by its NukR
spectrua. Tuis spectrua was taxen at oV we in carbon
tetracnloride, using tetrawethylsilane as internal standard.
dultiples at 3.75 ppu (~UCH,) corresponds to 4 protons and
that at 1.87 ppu (—O—CHZ—CHE) to 8 protons.
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