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STRUCTURE AND CONFORMATION OF HETEROCYCLES, VII]
2,5,7,10,11,14 - HEXAOXA[4,4 4]PROPELLANE,
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Our interest in 1,4,5,8 - fetluomdocolins], hos recently been extended to the related tetra-
oxapropellanesz, i.e, tetraoxadecalins with the angulor positions bridged by aliphatic or aromatic moieties,
We wish now to report on the novel 2,5,7,10,11,14-hexaoxal4.4.4]propeliane (triethylene orthodxalate) ..

Two approaches to the synthesis of I have been considered and both were rewarding,  The
acid catalyzed condensation of ethylene glycol with ethylene oxolufe3 and the reaction of ethylene
glycol with 2,2,3,3 - tetrachloro - 1,4 - dioxone4 provided I, m.p. 258 (from methanol); NMR (CDC|3)
T 3.98 (singlet!);  Moss spectrum: m/e (rel, abund.) 204 (22), 177 (31), 144 (17), 117 (20),116(10),
91 (10), 89 (77), 45 (100)°,

[O:EC' (-CHOH), (-CH on)

Orthodxalic esters are poorly documented and the known synthetic procedures are rather lengthy.
The present cyclic orthodxalate is relatively easily accessible apparently because of its enhanced stability,
No isomeric product has been detected. The propellanic structure is proven beyond doubt by the sharp
singlet for all twelve hydrogens,  Furthermore, the fragmentation under electron impact closely resem-

bles those of thereported tetraoxapropellianes

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

On leave from Bor-llan University, Ramat-Gan,
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The static and dynamic conformational analysis of the hexaoxapropellane I is of interest, partic~

A\

ularly in the light of the recent results on 1,4-dioxc|ne7 and 1,4,5,8 - tetraoxadecalin ! as well as on the
carbocyclic [4.4.4] propellanes. Thus, I is a disymmetric molecule (point group D3) with two inter-
converting enantiomeric conformers (Fig.1; a chair-chair-chair conformation assumed). To investigate the
dynamic behavior of 1, a variable temperature NMR study of a 10% solution in CHFCI - Pyridine was
undertaken (Fig. 2) On fowering the temperature the singlet broadens and evenruolly yields a typicol
AA'BB' spectrunm but luckirg fine-structure, which does not change on further lowering down to -104°C even

at 100 MHz, Coalescence occurs at -24°C ,
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The lack of resolution preciudes exact
analysis of the AA'BB' spectrum; the next best approx~
imation is o assume an A282 system of intermediate
. . . .. 9
coupling which lends itself to approximate analysis ,
to yield §,, %30 He, J, 10 ™, Uiing
the some approximate expression for the lifetime at -67%
coalescence os for a nonexchanging AB system]o-l 3,
. o~ ~ 2 2 .
ie. T = 2/ T (SA gt ¢ JAB)J", and opplying the
absolute reaction rate theory (Eyring equation) one

-87.8°

-1
calculates the rate constant for inversion k = 39 sec

.49.
and hence AG2i9 12,6 keal/mole.

This result, even after allowing for the .3y
relatively targe uncertainty (less than 1 kcal/mole) in-m
troduced by the above inevitable approximations, per- M -2¢°
mits an illuminating comparison between 1,4-dioxane M—/\\H al
derivatives and their carbocyclic analogues,  The “A 190

ratios of free energies of activation for inversion of

the correﬁpondirg pairs are: cyclohexane ]4/ 1,4—dioxune7 -18.5¢

=10,3/9.7 = 1.06; 9,10-bis(bromomethyl)decalin '5/

9,10~bis(bromomethyl)-1,4,5, 8-tetraoxadecalin 116

14,7/11,7 =1,25; 3,3-dif|uoro-[4.4.4l-prope||an08' ‘7/ -l05e
2,5,7,10,11,14-hexaoxal4 .4 4] propellane =16,7/12,6=

1.3, Thus, an increase in relative mobilities is re- -8
corded in the order mono-,bi-and tricyclic, 1,4-dioxane

derivatives, Two, probably interconnected rationales

are possible : relative destabilization of the ground

+|*
state in the latter two systems due to the anomeric effect
S
and their possible occurrence in solution with the iwist- ° 12 He
boat conformutions] oppreciably populated. Fia. 2
ig.

Further experiments designed to test the above
hypotheses as well as computer simulation of the NMR
spectra are presently being pe;'formed.
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