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Structures, that contain tetravalent carbon with the four neighbouring atoms in 

or close to a plane passing through this carbon ("planar carbon"), are intriguing to us 

from a prh+arative point of view.' 

Calculations show that "planar carbon" will be thermodynamically less stable than 

tetrahedral carbon.:! The synthesis of the doubly-bridged structure 2 as described below was 

planned with the following idea in mind: a reversible reaction - the Diels-Alder addition - 

might enable us to establish the extent to which the "planarity" is possible. 3 

Addition of [8 J(R,!j)furanophane (lj4 to an excess of dicyanoacetylene (DCA) at 

room temperature gave the Diels-Alder adduct 2 in 8~$ yield. 
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The structure assignment of2 (mp 138.5-140') was based on the elemental analysis5, mole- 

cular weight and spectroscopic properties. Nmr (CE13): 6 7.01 (s, 2), 6 2.2 (m, 4) and 

6 1.4 (m, 12); uv max (96$ C2H50H) 300 mu (e 1220)6; ir (KBr) 2215 cm" (CN). Mass spectrum 

II& 254, M+, 1%; I& 228, (M- C2H2)+. 6$; I& 178, (M- NC-CS-CN)+, 52%; &e 94. C6H60+, 

lOC$. The adduct of 2,5_dimethylfuran and dicyanoacetylene was synthesized for comparison; 

its spectroscopic properties resembled those of 2. 5,7 

The nmr spectrum of 2 is temperature dependent. At -100' we observe two singlets 

at about 6 7.0 (figure 1). These are most probably due to different conformers frozen out 

on the nmr time scale. It is clear, however, that nmr by itself cannot differentiate be- 

tweenthe possible conformational transitions that can be invoked to explain the spectrum. 8 

l 3Oo 

I I I 

7.2 7.0 6.8 6 

I I I 

7.2 70 6.6 6 

Figure 1. Low field part of the nmr spectrum of a CD2C12 solution 

of 2 at about ~30, -80 and -100'. 

The synthesis of 2 provides us with an example of a compound belonging to the class 

of tricyclic systems of the general structure 1. Complex polycyclic systems containing the 

structural unit 2 have been known for about twenty years. 9 However, we are aware of only two 

communications 
la,b 

describing some-mutually closely related-examples of 2 as a simple tri- 

cyclic system. Recent attempts by Hahn et al. 
Id 

to synthesize tricyclics like 2 (called 

"paddlanes" by these authors) were unsuccessful and resulted in the formation of polycyclic 

compounds (called "double paddlanes"). 



In 1968 iriberg et. 
lc 

recognized 2 as a class of compounds in which the bridge- 

head carbons might approach a square planar configuration. Tricyclic compounds like 2 pos- 

sess an interesting feature in that the degree of free rotation of the methylene bridge 

-Oqn - depends on n. For large n, rotation over all the bridges would be possible, where- 

as for a relatively small n rotation is Inhibited. This conformational behavlour is not 

4.10 
unlike that observed for certain cyclophanes. Molecular models of p point to facile ro- 

tation of the [Sl methylene chain over the oxygenbridge only. In the terminology of Hahn, 

Bohm and Ginsburg 
ld 
, the oxygen~atom "finds Itself within the larger cavity of the molecule'. 

Although further studies undoubtly are necessary, the Dlels-Alder reaction seems 

to be a valuable tool,for the synthesis of systems related to 2. 
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