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STRUCTURE AND CONFORMATION OF HETEROCYCLES. VIZ’ 
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Our interest in 1,4,5,8 - tetmoxadecalins ‘, h as recently been extended ta the related tetro- 

2 
oxapropellones , i.e. tetraoxadeca lins with the angular positions bridged by aliphatic or aromatic moieties. 

We wish now to report on the novel 2,5,7, TO, l&14-hexaoxa~4.4.4lprapellone (triethylene orthadlxalate) , . 

Two apprwches to the synthesis of Z have been considered and bath were rewarding. The 
* 

acid catalyzed condensation of ethylene glycol with ethylene oxalate ‘and the 

glycol with 2,2,3,3 - tetrachloro - 1,4 - dioxone4 provided I, m.p. 258 (from 

T 3.98 (singlet!); Moss spectrum: o/e Gel. abund.) 284 (2J, 177 (31), 

91 (lo), 89 (77), 45 (108)5, 

reaction of ethylene 

methanol); NMR (CDC13) 

144 (17), 117 (20),116(10), 

0 Cl 

(X ‘1 (-CH OH) 

Cl 
2 

I 

Z 

Orthotixalic esters are poorly documented and the known synthetic procedures are rather lengthy. 

The present cyclic ortho&xalate is relatively easily accessible apparently becwse of its enhanced stability. 

No isomaic product has been detected. The propellanic structure is proven beyond doubt by the shorp 

sirglet for all twelve hydrogers. Furthermore, the fragmentation under electron impact closely resem- 
2 

bles those of thereported tetraoxapropellones . 

Taken from the Ph.D. Thesis of Y.A., Tel-Aviv, 1972. 
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Scheme 

No. 22 

The static and dymmic conformational analysis of the hexaoxapropellane 
7 

I is of interest, partic- 
1 

ularly in the light of the recent results on 1,4-dioxane’ and 1,4,5,8 - tetmoxadecalin ’ as well as on the 

carbocyclic 14.4.41 propellane8. Thus, I isa disymmetric molecule (point group D8) with two inter- 

convertirg enantiomeric conformers (Fig, 1; Q chair-chair-chair conformation assumed). To investigate the 

dynamic behavior of I, a variable temperature NMR study of a lO%solution in CHFCl2 - Pyridine was 

undertaken (Fig.2)5b. On lowering the temperature the sirglet broodens and eventuolly yields o typical 

AA’BB’ spectrum but lackirg fine-structure, which does not choge on further lowering down to -104’C even 

at 100 MHz. Coalescence occurs at -24’C . 

Fig. 1 
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