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As we have recenily found.i/IJ cyclopropyl hydrocarbons are selectively oxi-
dized by ozone in the a-positicn to give cyclopropyl alkyl ketones in high
yields. This method offers itself for the gynthesis of a number of otherwise
inaccessable small ring molecules ineluding the tetraspirol[2.0.2.1.2.0.2.1]-
tetradecane-7,14=dione (1) and the btetraspirol2.0.2.1.2,0.2.1]tetradecan~7-one
(2), which are of interest in comparison to the known c¢is- (3) and trans-bis-
homoguinone (ﬁ)fg].
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wittig olefination'?! of dispiro{2.2.2.2]decane-4,9-dione (5)M*1eaa to 4,9
dimethylenedispiro[2.2.2.2]decane (@)ESJ(liquid, 76 % yield), which upon cyclo-
propanation with the Simmon°—Smith—reagent[61 afforded tetraspirof2.0.2.1.2.,0.-
Z.M1tetradecane (Z)EBj(mp. 9490, 70 %). The signal of the cyclohexane protons

of 7 at 6 = 1.28 ppm in the room temperature NMR spectrum appeared as a broad
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singlet, which sharpened at higher temperalures and split into two multiplets
at -20°C, This indicates, that the barrier for the cyclohexane inversion in 7
is higher Dy several kilocalories than the one for dispiro[2.2.2.2]decane[7].

1[8} and treated with ozone to give 1[5]. The re-

Y was adsorbed on silica ge
action was followed by gas chrommbtographyand carried to aboub 97 % conversion
by repeated cycles of ozone adsorption at -7800 and warming up to room tempe-

rature. ] was isolated in 61 % yield by elution from the silica gel with ethen
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Table 1: 1H—NMR spectral data for the new compounds
Compound & [ppm] (relative to TMB)
4.59 (A part, 2 H); 4.51 (B part of an AB system, 2 H}; 2.08
6
= (s, & H); C.62 (AA' part, 4 H); 0.24 (BB' part of an AA'BB'
system, 4 H)
7 1.28 (m, & H); 0,74 (m, 8 H)
il 1.19 {AA' part, 8 H); 0.45 (BB' part of an AA'BB' system, 8 H)
z 1.57 (s, 2 H); 1.10 {AA' part, 4 H); 0.39 (BB' part of an
AA'BB' system, 4 H); 0.18 (=, 8 H)
8 4,42 {s, & H); 0.51 (AA' part, 8 H}; 0.41 (BB' part of an
AA'BBR' system, 8 H)
) 0.47 {A4' part, 12 H); -0.38 {BB' part of an ALA'BB' system,12H)
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evaporation of the solvent and subsgeguent sublimation of the resgidue. With a
smaller excess of ozone the monoketone 2[5] {(m.p. 41600) was formed predominarnt
ly and isolated by gas chromatography.

It is interesting to compare the carbonyl stretching freguencies and the UV
abserptions of 1 and 2 with those of 3, 4 and cyclohexane-1,4-dione (see table
2). For 1 and 4 the bands of the n —» " transitions exhibit = substantiai
hypsochromic shift relative to the parent diketone, whereas for 2 and 2 the
shift is very small. This difference, which must be due to a difference in the
electronic interaction between the carbonyl and the cyclopropyl groupstg], is
also reflected in the carbonyl stretching freguencies. However, the split

between the antisymmetric and symmetric vibrational levels for 1 is surprising-

1y small, much smaller thean for 3, 4 and the cyclohexane-1,4-dione.

Table 2: IR and UV spectral data for some cyclohexane~1,4-dione derivatives

1 I

Compound v-C=C [em™ ] e [nm]{solvent) € axbitmol” feem™ ]
1688 {as) ( ;
1 271 (EtCH 135
y 1684 (s)-8
2 1667 279 (EtCH) 169
1701 {as)
2 280 (EtCH) 47
- 1678 (s)
1742 (as)
4 271 (EtCH) 57
- 1668 (s)
cyclohexane— 4224 (as)
[a] 281 (ELOH) 29
-1, 4-dione 1709 (s)-?

fa] Taken from tThe Raman spectrun,

Olefination[51

of the diketone 1 gave the 7,14-dimethylene~tetraspiro-
[2.0.2.1.2.0.2.1]tetradecane (§)[51 (67 %, isolated by sublimation). 8 upon
cyclopropanation with methylene iodide/diethylzinciﬂo] lead to [6]l-rotane 2[53

as the only product (m.p. 228°C, 72 %, isolated by sublimation). When the



4854

Ng, 52

cyclopropanation was carried out with methylene iodide/zinc-silver couple[6]

an unidentified second product was formed with 15 % relative yield, apparently

ariging from a zinc iodide catalyzed rearrangement of 9 or one of its precur-

50rS.

The five step sequence outlined above aifords 9 with 16 % overall yield.

It is therefore a convenient alternative to a method recently described
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