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Abstract: Oxidation of cyclooctatetraene with excess dimethyldioxirane gives two previously
unknown tetracpoxides. The structures of the tetraepoxides were established using X-ray
crystallography. The reaction also gives a number of di- and triepoxides.
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Cyclooctatetraene 1 was first described as a degradation product of the alkaloid pseudo-pelletierine in
1911 by Willstatter and Waser”. Early X-ray® and electron diffraction®" studies showed that 1 exists in a non-
planar tub form. NMR spectroscopy was used® to show that the molecule undergoes conformational
isomerization at ordinary temperatures. Earlier treatment’ of 1 with m-chloroperbenzoic acid led to the
formation of three diepoxides. When trifluoroperacetic acid was used as oxidant the same three diepoxides
were formed’ as well as a triepoxide. We and others®** have shown that dioxiranes are powerful O atom
transfer reagents which can be used under very mild conditions and usually give high yields of epoxidation
products. It seemed to us that dimethyldioxirane was likely to give a more complete oxidation of 1.

We here report that treatment of 1 with excess dimethyldioxirane 2 gives the heretofore unknown
tetraepoxides, cis,cis, cis, trans-Cyclooctatetraene tetraecpoxide 3 and cis,trans, cis,trans -cycloctatetracne
tetraepoxide 4 in an 87:13 ratio (Scheme 1). In a sample reaction a solution of 1 (0.065 g, 0.624 mmol) was
treated with 55 mL (3.85 mmol) of an 0.07 M acetone solution of 2 and the reaction was magnetically stirred
at room temperature in the dark. The progress of the reaction was monitored by GLC and GC-MS. After2h
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the reaction mixture showed the presence of the monoepoxide of 1 as well as stereoiso

ic diepoxides,
stereoisomeric triepoxides and traces of stereoisomeric tetraepoxides. After 72 h the reaction mixture
contained a triepoxide and two tetraepoxides. After 240 h of stirring the reaction mixture contained a trace of
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s as the major products. A
additional quantity of 2 (25 mL) was added. Stirring was continued for an additional 164 h. The solvent was
removed to give a colorless crystalline solid (0.1056 g, 100 %). '"H NMR analysis of the solid indicated the
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presence of an analytically pure mixture of tetraepoxides 3 and 4 in an 87:13 ratio. The tetraepoxides were

gsenaratad hv reneated fractional crvstallization, Tetraepoxide 3 was obtained asac
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mp > 320° C (dec.); '"H NMR (3(!) MHz, CDCL,): 8 3.11 (d, J = 3.66 Hz, 2H), 3.28 (s, 2H), 3.35 (d, J = 3.66

intensity) 150 (M™-18, 0.05), 139 (1)
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(32), Calcd for CsHsO4 168.15. Anal Calcd for CsHgO4: C, 57.14; H, 4.80; Found: C, 56.79;
Tetraepoxide 4 was isolated as a colorless crystalline solid, mp 180-185° C, 'H NMR (300 MHz, CDCL): &

gH): 13C NMR (75.4 MHz. CDCl ): § 52.71: MS (EL 70 eV): m/z (relative intensi
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(0.4), 110 (3), 97 (5), 81 (51), 71 (100), 68 (31), 55 (32), 53 (23), Calcd for CgHgO4 168.15. Anal Calcd for
CsHgOu: C, 57.14; H, 4.80; Found: C, 56.53; H, 4.72.

In the earlier oxidation of 1 using peracids [6] a diepoxide was formed which showed conformational
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isomerization as disclosed by heating a sample and measuring the NMR spectrum to coalescence. An isomeric
diepoxide showed no evidence of such isomerization [6]. Low temperature 'H and '*C NMR spectra of 3 and
4 were measured over the range 300 to 166 K with no indication of conformational isomerization. A priori the
reaction could give 4 diepoxides, three triepoxides, and four tetraepoxides. Full details on the reaction
procedure, the actual products obtained, and structural assignments in the di- and triepoxides will be given in

the full paper.
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Scheme 1
The structures of tetraepoxides 3 and 4 were determined by X-ray diffraction. The structure of 3

(Figure 1) clearly shows the cis,cis,cis,trans arrangement of the epoxide O atoms. The structure suggests that

this material could act as an ionophore. We are currently carrying out complexation studies of 3 with cations.
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Figure 2. X-ray Crystal Structure of 4.
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