
Tetrahedron Letters No. 5‘2, pp 4851 - 4854, 1976. Pergamon Pres*. Printed in Great Britain. 

CONVENIENT SYNTHESIS OF TETRASPIROC~.~.~.~.~.~.~.~~TETAADECANE-~,~~-DIONE 

AXJD IiEXASPIRO[2.0.2.0.2.0.2.0.2.0.2.0!OC!l'ADECAN~ ("C6]-ROTAKE")C**' 

Zhrhardt Proksch and Armin de Meijere c*1 

Orgmisch-Chemisches Institut der UniversitZt, TmmannstraRe 2, 

D-3400 Gijttingen, Germany 

(Heeeivai in UK 11 October 1976; accepted far publication 14 November 1976) 

As we have recently found il1 cyclopropyl hydrocarbons are selectively oxi- 

dized by ozone in the a-position to give cyclopropyl alkyl ketones in high 

yields. This method offers itself for the synthesis of a number of otherwise 

inaccessable small ring molecules including the tetraspiroC2.0.2.1.2.0_2.1]- 

tetradecme-7,l4-dione (1) and the tetraspiro[2.0.2. 1.2.0.2.1ltetradecan-ii-one 

(Z)> which are of interest in comparison to the known e- (2) and m-bis- 

honoquinone (y)"'. 
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of dispiroC2.2.2.2ldecane-4,3-dione (5jC4'1ead to 4,3- 

dimettiylenedispiroC2.2.2.2ldecane (5) ["(liquid, 76 i6 yield), which upon cyclo- 

propanation with the Simmons-Smith-reagent ['I afforded tetraspiro[2.0.2.1.2.0.- 

2.:ltetradecane (2)c5'(mp. 94'C, 70 %). The signal of the cyclohexane protons 

of 2 at b = 1.28 ppm in the room temperature Pum spectrum appeared as a broad 
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singlet, which sharpened at higher temperatures and split into two multiplets 

at -20°c. This indicates, that the barrier for the cyclohexane inversion in 2 

is higher by several kilocalories than the one for dispiroL2.2.2.2ldecane c71; 

2 was adsorbed on silica gel c81 and treated with ozone to give 2 c51 . The re- 

action was followed bygas the d carried to about 97 % conversion 

by repeated cycles of OZOIE adsorption at -78'C and warming up to mm tempe- 

rature. 1_ was isolated in 61 % yield by elution from the silica gel with ether, 

Table 1: 'H-NMR spectral data for the new compounds 

Compound 6 [ppml (relative to TMS) 

4.59 (A part, 2 H); 4.51 (B part of an AB system, 2 H); 2.08 

6 (s, 4 H); 0.62 (AL' part, 4 H); 0.24 (BB' part Of an M'BB' 

system, 4 Ii) 

'l.28 (m, 4 H); 0.14 (m, 8 H) 

1.19 (AA' part, 8 II); 0.45 (BB' part 0f an AA'BB' system, 8 H) 

1.57 (s, 2 H); 1.10 (AA' part, 4 H); 0.79 (BB' part Of 2n 

AA'BB' system, 4 H); 0.18 (s, 8 H) 

E 4.42 (s, 4 H); 0.51 (AA* part, 8 II); 0.41 (BB' part 0f an 

AA'BB' system, 8 H) 

$3 0.47 (AA' part, 12 H); -0.38 (BB' part of an M'BB' system,ix) 
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evaporation of the solvent and subsequent sublimation of the residue. With a 

smaller excess of ozone the monoketone 2 c51 (m-p. 116'C) was formed predominant- 

ly and isolated by gas chromatography. 

It is interesting to compare the carbonyl stretching frequencies and the UV 

absorptions of 1 and 2 with those of 2, f and cyclohexane-1,4_dione (see table 

2). For 2 and 4 the bands of the n + n* transitions exhibit a substantial 

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 groups "I, is 

also reflected in the carbonyl stretching frequencies. However, the split 

between the antisymmetric and symmetric vibrational levels for 2 is surprising- 

ly small, much smaller than for 2, f and the cyclohexane-1,4-dione. 

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

Compound v-c=0 [cm 
-1 

1 
?nax Cnm1(s01vent) 

c ,,C1.mol-~.cm-~l 

1688 (as) 
1 

1684 (s)[~' 
271 (EtOH) 135 

2 1667 279 (EtOH) 169 

1701 (as) 

2 280 (EtOH) 47 
1678 (s) 

1712 (as) 

4 271 (EtOH) 57 
1668 (s) 

cyclohexane- 1724 (as) 

(s)[a' 
281 (EtOH) 29 

-1,4-dione 1709 
- 

[al Taken from the Haman spectrum. 

01efinationL3! of the diketone 1_ gave the 7,14-dimethylene-tetraspiro- 

[2.0.2.1.2.0.2.'l]tetradeca.ne (q,[51 (67 %, isolated by sublimation). 8 upon 

cyclopropanation with methylene iodidejdiethylzinc Cl01 lead to C61-rotane gc5' 

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



cyclopropanation was carried out with methylene iodide/zinc-silver couple C61 

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

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

sors. 

The five step sequence outlined above affords 2 with 16 % overall yield. 

It is therefore a convenient alternative to a method recently described Cl11 . 
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