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Abstract.- The structures of the title diols have been determined 

by NMR and X-ray crystallography. 

INTRODUCTION 

Both Askani' and ourselves3 have prepared the three title compounds by reduction of the 

corresponding 8,11-dione. 

We wished to determine, by comparison with previous work on the structures of asa and 

thiapropellanes' whether the conformations of these rings in the title compounds are similar 

or different. 

RESULTS 

Two of the isomers.are shown in their ORTEP projections. Both the syn, anti- 2 and the anti, 

anti-diol 2 have their conformations determined mainly by the chair form of the sir-membered ring. 

The five-membered rings in 2 are not envelopes but have C2 symmetry. Those in 3 remarkably exist 

in different conformations although the six-membered ring is a chair. One five-membered ring 

adopts the C 
2 
conformation and the other the Cs conformation. The third isomer, the syn, syn-diol 

3 
It isnevertheless apparent that~ryatallises vith 24 molecules in the unit cell. It 

contains three molecules per asmtric unit, one of vhich has C2 symmetry. the second is of the 

Ca-type with the third not as defined since the structure refinement reached only 18%. Neverthe- 

less one can discern three different mlecular structures which thus cannot be much different in 

energy. Force field calculations for forma A and B of the syn. syn-diol indeed provide energies of 

31.21 kcal/mol, and 31.74 kcal/mol, respectively. The energies for the syn, anti-diol and the anti, 

anti-diol are 32.27 kcal/mol, and 32.66 kcal/mol, respectively'. 

t 
Part LXXXV: Ref. 1. 
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ORTEP OF 

The three molecules in the 

2 ORTEP OF 2 

asymmetric unit of the syn, syn-diol are crystallographically 

independent of each other. As can be seen from the ORTEP projections of the separate molecules 

of L, A and B are score ordered whilst C appears to exist in three different conformations, all 

occupying the same crystallographic site. Only its major conformation is illustrated in the 

ORTEP of IC. 

As may be seen in projection_U, the six-membered ring is a chair. The other rings are best 

described as envelopes (Cs), 

the propellane and the third 

torsion angles involved. The 

as head to head. 

the flaps are formed by the two carbons of the conjoining bond of 

adjacent to one of these, as is evident from calculation of the 

unusual folding of the two five-membered rings may be described 

In LB, however, both five-membered rings exist as half-chairs (C,), the two-fold axis 

bisecting the conjoining bond. The six-membered ring is again, as expected, a chair. 

ORTEP OF g ORTEP OF LB 

ORTJ?.P OF C 
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The major conformer of molecule C, shown in projection IC is unusual. Although the geometry 

is leas accurate due to disorder, it is remarkable to find the six-membered ring as a twist-boat. 

The five-membered rings are in a flattened Cs conformation with the flaps being formed in each 

ring by the three atoms excluding those of the conjoining bond. They are arranged head to tail. 

DISCUSSION 

These structuree, containing two cyclopentane rings, are not analogous to those in the 

3,7,10-triasa[3.3.3]propellanes carrying various substituenta on the nitrogen atoms4 in which all 

the five-membered rings have envelope conformstioas (Cs) in the sense of 4, all the flaps turning 

in the same direction, rather than in 2. The opposite is true when the carbocyclic compounds are 

N>R x. 
4 4 

compared to these asapropellanes . _ 
5 

Comparison of the three Cg-diola with dithiapropellanes5 is not as clearcut as in the case 

of the triasapropellanes. The sulfur-containing compouuds sometimes also have Cg symmetry but the 

5-membered rings in 7,10-dithia[3.3.3]propellane 5. 8,ll-dithia[4.3.3]propell-3-ene disulfoxide 1 

have envelope conformations (Cs) with the flaps pointing in the same direction. It is not clear 
c 

why the parent of 2, 8,11-dithia[4.3.3.]propell-3-ene itself has C2 symnetryo. The Cs conformations 

in these caaea are, however, different from those of the Cs-diols described herein. 

A ,rp 
S 

7 
Despite the solid state conformation found for each five-membered [4.3.3] diol herein, it is 

clear that it is not too costly in energy to bring the hydroxyl groups in the anti, anti-dial g 

into a conformation with the OH groups close to each other, since the dilactone 2 is prepared by 

heating with oxalic acid3 . The same is true for the anti-anti-diolgwhich gives a cyclic 

carbonate, g albeit under stringent conditions7. 

We have calculated from the 400 MHz spectra of the three dials, the coupling constants for 

the protons in their five-membered rings and the pertinent angles. When the latter solution 

spectra are compared to the results obtained from the respective crystal structures, we conclude 

that the five-membered rings are all in the C, (envelope) conformation as defined above or in the 

Cp conformation; it is not possible to distinguish between the two. These results differ from 

those obtained for bicyclic [3.3.0] compounds where classical C, envelopes are discerned'. 

Classical Cs envelopes are also found in [3.3.1] propellane derivatives'. 
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8 9 

The NMR data for 2 and 2 are in accord with the crystallographic data. The NMR spectra of 

the two ieouteric syn- and anti- monoketola corresponding to the above diola have also been 

measured. We do not have their X-ray structures but the NMR data indicate that each exists 

either in the Ce conformation as defined for the diole or the C 2 conformation. 

In contradistinction to the [4.3.3] dials described herein, the NMR data measured for the 

[20.3.3] diolel' indicates the presence of classical Ce envelope conformations for the five- 

membered rings. 

The detailed NMR data may be obtained by writing to the authors. 
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