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summary: The Lewis acid-catalyzed rearrangement of two [3.3.3]propellane triepoxides to a 

heterocyclic ci7- hexaquinane derivative is described. 

Although many structurally fascinating unstrained propellane structures have been syn- 

thesized in recent years,i none have been accorded the degree of interest recently paid to the 

unknown capped system la. Appropriate ionization of the functionalized derivative J&would pre 

sumably lead to carbocation 2 which has been proposed on theoretical grounds to be an alluring- 
* 

ly new nonclassical species. With loss of X-, the incipient cationic carbon is expected to 

move along the propellane axis toward the central carbon and set the stage for evolution of 

a-ally1 character. Such a symmetric combination of end-on p orbitals (pp-o overlap), which 

has not been encountered previously,e would make 2 a doubly degenerate system incapable of 

retaining optical activity if lb were resolved. - 

In another context, the maximally unsaturated hydrocarbon 3 known as G,-hexaquinacene4 

compresses the structural elements of [3.3.3Jpropellatriene and triquinacene into a highly 

5 
compact spherical construction having unusual connectivity. 
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Due to the special interest in 

synthesis. During the early phases 

these systems, we have initiated studies aimed at their 

of the work targeted toward I&, a remarkable rearrange- 

ment has been encountered which provides direct access to the first known C!17-hexaquinane, 

viz. the Cs-symmetric trioxa derivative 2. Our approach finds its basis in Conia's recent - 

discovery that bispropargylic ketone k is subject to twofold ene reaction and closure to 2 
c 

under appropriate thermal conditions. Treatment of 2 with methylenetriphenylphosphorane in 

benzene-diisopropyl ether (1:2) solution at the reflux temperature for 4 hr led efficiently 

7 
(9%) to triene 6: lH NMR (8, CD&) 4.82 (t, J = 2 Hz, 6H), 2.W (m, 6H), and 1.58 (m, 6H). - 

Upon treatment with m-chloroperbenzoic acid in dichloromethane solution at O'C, 6_was - 

transformed during 24 hr into an E 1:l mixture of the stereoisomeric triepoxides z and 8, 

which could be efficiently separated by medium pressure liquid chromatography on silica gel 

(elution with 4:l hexane:ethyl acetate). The more rapidly eluted colorless solid was easily 

discerned to be the highly symmetric 7_ on the basis of its NMR spectra (CDCl, solutions). 

Thus, while the epoxidic methylene protons of z are seen as a well separated AB pattern (6 

2.65, AuAD = 0.23, J = 3.5 Hz),those of 8 appear as a series of multiplets in the region 2.9- - 

2.42. Furthermore, whereas the broad-band decoupled 13C spectrum of 7 is characterized by 
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merely six lines (65.74, 64.57, 61.71, 46.80, 35.97, and 34.91 ppm), that of 8 shows the full 

complement of 14 peaks. 
8,s 

Exposure of cold (near O'C) benzene solutions of Lto catalytic quantities of boron tri- 

fluoride etherate or aluminum chloride for 1 min followed by addition of water resulted in 
9 

complete conversion to an isomeric crystalline substance. Since ?-reacted analogously, the 

rearrangement was clearly independent of epoxide stereochemistry. The lH NMR spectrum (in 

CDCl,) of the new compound was extraordinarily simple, consisting only of a downfield AB quar- 

tet (6 4.10, AuAB = 0.46, J = 11 Hz, 6H) and a narrow upfield multiplet (2.2-1.65, w1 = 2.5 Hz - 2 

at 60 MHz) of area 12. That a highly symmetric material had been produced was clearly apparent 

from the six-line r3c NMR spectrum [103.70(s), 77.73(t),65.88(~), 55.78(s), 37.04(t), and 

x.o6(t)l. Structural assignment as the C,-trioxa-s,,- hexaquinane 9 follows directly from 

these spectral properties. The topology of $I_ is such that the endo and exo protons of the 

three identical methylene groups adjacent to oxygen are projected into quite different chemi- 

cal environments, while the methylene protons of the [3.T.j]propellane subunit are not. 

The unusually facile conversion of 7, and 8_to 2, which requires the unprecedented rupture 

of an equivalent bond in three different epoxide rings, is undoubtedly made possible by the 

unique proximity factors contained within these systems. As illustrated in 10 and I& Lewis 

J+orz- 

0 
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acid-promoted opening of one epoxide ring so as to induce cationic character at a more highly 

substituted cyclopentyl carbon induces neighboring group participation by a second oxygen atom. 

This process continues intramolecularly until the trioxatriquinane part structure is fully 
10 

knitted. 

Attempts are currently being made to foster a similar rearrangement in the triscyclopro- 

pane analogue of z and 8_, a much less reactive substance. 
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