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Summary: Synthesis of the title compound (2) is presented herein as part of 

an approach to the synthesis of substituted dodecahedranes, 

In 1964, Woodward synthesized triquinacene (L), making note of its possible 

role as precursor of the unknown hydrocarbon dodecahedrane (2; 1 -I- 1 = z).' 

Since then, several workers have synthesized triquinacene and studied its reac- 

tivity under a variety of conditions. 
2 

This compound has never been observed to 

form dodecahedrane under heat, high pressure, irradiation, or transition metal 

catalysis. 3 Several other approaches to dodecahedrane synthesis have since been 

explored; 3 thus far, only Paquctte has succeeded in producing a dodecahedrane 

derivative, through elaboration of a "domino Diels-Alder" adduct. 4 

‘We are interested in converting 'I&-(2,6)triquinacenophanes" (J)5 to 

doubly annelated dodecahedranes (4) by what would be an intramolecular analogue 

of triquinacene dimerization. Vie have now completed the synthesis of a compound 

which corresponds to J_ (&-dithla[3.3](2,6)triquinacenophane, J), and wish 

to record our results thus far. 
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The synthesis of 2 was accomplished in a manner analogous to dithiacyclo- 

phane synthesis; 6 it wa s thus based on the intermediacy of "monomeric" 

dibromide 2. As starting material for this synthesis we chose dihydroxyketone 

6 (mixture of epimers), which had been synthesized and converted to 2,3-dihydro- 

triquinacen-2-one by Deslongchamps." Compound 6 was prepared as previously 

described, 7 in six steps from Thielecs acid. 899 

Compound 6 was converted to 2,6-di(bromomethyl)triquinacene (2) in the 

following manner. First, the carbonyl group and adjacent methylene of 6 were 

transformed into an olefinic group by use of a modified Shapiro reaction 10 

(2,4,6-triisopropylbenzenesulfonyl hydrazide/MgSO 4 in CH2C12; 6 molar equiv- 

alents CH3Li in THF/ether). The resulting enediol (mixture of epimers) was 

then oxidized (pyridinium chlorochromate/celite in CH2C12) to enedione 1 

(m.p. 97-99O, 30% overall yield from g)." Enedione 2 was elaborated in three 

steps to dialdehyde 2 (m.p. 125-126', 50% yield: excess CH3Li in TIIF/ether, 

crude product recycled once; TsOH in refluxing benzene; Se02 in refluxing 

dioxane/H20), then 8 was finally converted in two steps to 4 (m.p. 104-105', 

97% yield: LiA1H4 in THF; Ph3P/CBr4 in CH3CN). 

.E I s 2 
Synthesis of fi was completed as follows: first dibromide 2 was converted 

to dimercaptan s (85% yield: thiourea followed by ethylenediamine in refluxing 

H20/isopropanol), then g was coupled with 4 by a procedure similar to that of 

Boekelheide" (slow addition of a 1:l mixture of 2 and _Q in benzene to 2.5 

molar equivalents KOH in 95"/0 ethanol buffered with 4 equivalents phenol). As 

expected, both &- and a-triquinacenophanes _5_ and ,lJ were produced (40% 

combined yield; respective ratio 3.5 to 1). These isomers could be separated by 

thin-layer chromatography, but the low solubility of 2 (the high-Rf component) 

made preparative separation difficult. Instead, 2 was easily isolated from the 

crude product by crystallization (slow evaporation of a CHC13 solution; m.p. >250', 
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30% yield from 4 and 10). Its identity as the desired anti isomer was estab- 

lished by X-ray crystallography. 

11 - 

The X-ray structure and crystal packing of 2 are depicted below. This 

compound crystallizes in a centrosymmetric conformation with one molecule per 

unit cell. 14 The relative orientation of triquinacene units in crystalline 2 

is seen to be roughly that required for dodecahedrane formation, 15 though no 

effort is made here to assess the range of conformations which 5 may adopt in 

solution. 

We are now examining possible ways to produce dodecahedrane derivatives 

from 2. We are also investigating the application of relevant sulfur-extrusion 

methods 6 to the production of (2.2ltriquinacenophanes from 4. 
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