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according to its 'H NMR spectrum. This was followed by the
elution of the main product 3 (30 mg, 25 % yield, 45 % based
on Cgq reacted). The !H NMR data are reported in the above
text and in Figs. 1, q, b.

B. The reaction mixture obtained after the interaction of
Cgo (50 mg, 0.07 mmol) with diazomethane 2 prepared from 1
(60 mg, 0.17 mmol) was subjected to chromatography on silica
gel to afford small amounts of the unreacted Cgy, adduct
Cgo° CPhy (23 mg, 32 %), 3, and three more Cr-containing
fullerenes.

Though the elemental analyses of the adducts are not
always satisfactory for all of the elements, the presence or the
absence of chromium is determined reliably enough by both
X-ray-fluorescence and combustion analyses. For example,
here is the analysis of one of the adducts obtained from the
reaction with excess diazomethane 2. Found (%): C, 78.07;
H, 309; Cl', 9.16. C108H30C1'309. Calculated (%)Z C, 7965,
H, 1.84; Cr, 9.58.

Decomplexation of compound 3. A solution of iodine
(20 mg) in toluene was added to a solution of 3 (20 mg) in
toluene and stirred for 1 h. The solvent was removed in vacuo.
The residue was washed with ether to remove the remaining

iodine and dried in vacuo. The 'H NMR spectrum of product
4 is given in Fig. 1, c.

Authors are thankful to D. V. Zagorevskii for record-
ing the FAB-MS spectrum.
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An unusual pathway of the oxidation of diethyl ether
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Di(tert-butylperoxy)triphenylbismuth and the triphenylbismuth—fert-butyl hydroperoxide
system transform diethyl ether into ethoxyacetic aldehyde. The latter undergoes further
conversions under these reaction conditions to give the corresponding hydroxyperoxide,

ethoxyacetic acid, and bismuth(i) acylates.
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oxide, oxidation.

We have established previously that di(zert-
butylperoxy)triphenylbismuth (1) and the triphenyl-
bismuth—rert-butyl hydroperoxide system are capable of
direct ketonization of methylene groups in aliphaticl
and alkylaromatic? hydrocarbons. We assume that
ketonization occurs under the action of singlet oxygen,
like in the oxidation of hydrocarbons by the aluminum

tri(fert-butoxide)—hydroperoxide and fert-butylperoxy-
dibutoxyaluminum—hydroperoxide systems.3-4

The reaction of peroxide 1 or the Ph;Bi—Bu‘OOH
oxidizing system (at 1:2, 1: 3, or 1 : 4 reagent ratios)
with diethyl ether at temperatures not exceeding 15 °C
did not result in direct ketonization of the methylene
groups. Instead, oxidation of the methyl group occurred.
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The content of ethoxyacetic aldehyde (2) in the
reaction products was 0.40—0.60 mol per one mol of the
starting organobismuth compound. We did not isolate
pure aldehyde 2 from the reaction mixture. The IR
spectrum of the reaction solution contained an absorp-
tion band at about 1725 cm~!. When in solution, the
resulting aldehyde underwent all reactions typical of
aldehydes: the "silver mirror" reaction and the reactions
with fuchsin-sulfurous acid and with Fehling’s solution.
We also obtained the 2,4-dinitrophenylhydrazone (m.p.
148—150 °C) and the dimedone derivative (m.p. 177 °C)
of this aldehyde. Mixtures of this compound with au-
thentic samples of the respective derivatives of com-
pound 2 showed no depression of the melting point.

It should be noted that the above oxidizing systems
always contained free hydroperoxide. The latter is known
to be capable of nucleophilic addition to carbonyl com-
pounds to give hydroxyperoxide 3.

OH
t
2 + BUtOOH — Hsnz\/o\/ko/o\But

3

For example, when the solvent and volatile reaction
products were removed after 20 h, the resulting
hydroxyperoxide underwent spontaneous decomposition
accompanied by heating while the color of the non-
volatile residue changed from light-yellow to brown.
When the reaction mixture was kept for 80 h, the reac-
tion products contained no hydroxyperoxide 3. On the
other hand, the yield of fert-butanol increased from 1.06
(in the case of the reaction performed for 20 h) to 2.06
mol and ethoxyacetic acid was additionally formed.

OH

83 —— HeC_ O + BuiOH

~ =0

The content of the acid is not high because it, like
acetic acid, dephenylates triphenylbismuth. In fact, the
yield of benzene increased from 0.20 to 0.50 mol in the
reactions conducted for 80 h. In addition, the IR spectra
of the solid residue insoluble in organic solvents con-
tained an absorption band in the 1620 cm™! region
typical of the carboxylic group.

Experimental

IR spectra of solutions in CCly and in vaseline oil were
recorded on a UR-20 spectrophotometer. GLC analyses were
carried out on a Tsvet 265 chromatograph equipped with a
flame ionization detector using a2 3 m X 3 mm column and
15 % REOPLEX-400 mobile phase on a Chromaton N-AW-
DMCS carrier; the temperature was 90 °C.

The oxidation of diethyl ether with the Ph;Bi—~Bu!OOH
system was performed at component ratios of 1 : 2, 1 : 3, and
1:4. A mixture of Ph3Bi (5 mmol) and the corresponding
amount of Bu'OOH in Et,O was kept at 10—15 °C for 20 or
80 h. After a specified period of time, the precipitate that
formed in the reaction mixture was filtered off. The amount of
bismuth in the precipitate was determined (58.12 %), and its
IR spectroscopic analysis was carried out. The solvent and the
volatile reaction products were recondensed from the filtrate
under reduced pressure. Bu'OOH was virtually absent in the
filtrate even after 20 h. The yields of C¢Hg and ButOOH were
determined by GLC, that of EtOCH,C(O)OH was found by
titration, and that of compound 2 was determined by analyzing
the amount of the dimedone derivative. The non-volatile
residue consisted of a mixture of Ph3Bi and unidentified
resinous products.

The oxidation of Et,0 by peroxide 1 was carried out in a
similar way.

Aldehyde 2 was obtained by the oxidation of ethylcellosolve
by the Ph3;Bi—Bu'OOH (1 : 3) system under the conditions
used for oxidizing primary and secondary alcohols.$
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