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A recent report (1) of the stereospecific synthesis of some alkyltrisubstituted 1, 3-
dioxolanes prompts us to communicate some of our findings regarding the preparation and
properties of certain 2, 4-cis-5-trisubstituted 1, 3-dioxolanes.

Somewhat unexpectedly we have found that 1, 2 as well as 1, 3 non-bonded interactions
are relatively small in these compounds. The evidence regarding 1, 2-interactions is that
the diastereoisomeric syn(I) and anti(II) Z-alkyl-4-cis-5-trisubstituted-1, 3-dioxolanes,
including the syn(la) and anti(Ifa) 2, 4-cis-5-tri-t-butyl-1, 3-dioxolanes, are easily prepared

(2). The fact that I and II, in many cases, exhibit only small differences in thermodynamic
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stability (Table 1) bears on the small magnitude of 1, 3-interactions.

The syn isomers are the thermodynamically more stable ones except for the 2-t-
Bu-4-cis-5-di-i-Pr- and the 2, 4—E-S—tri—1;_-Bu—l, 3-dioxolanes, for which the antidias-
tereomers become favored. This may be explained on the basis of transannular inter-
actions. To minimize vicinal interaction of the groups at the 4 and 5 positions, the rings
probably adopt a half-chair conformation III (3). In general, the syn configuration in which
R1 and one of the Rz‘s are pseudoequatorial is preferred in analogy with the situation in
1, 3-dimethylcyclopentane (4, 5) and 2, 4-dialkyldioxolanes (6). However when R2: t-Bu,
one of the six methyl groups must point into the ring, and when R1: t-Bu also, the syn

configuration is then disfavored by transannular steric interactions. (The cases RZ: t-Bu,
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R1= Et or i-Pr and R2=R1: i-Pr are intermediate because all but a few rotational confor-

mations are sterically disfavored) (7).

Table 1. Equilibrium Ratios and Free Energy Differences (at 250) for Diastereoisomeric
2-Alkyl-4-cis-5-trisubstituted-~1, 3-dioxolanes (in Ether).

Dioxolane® Equilib. A G Dioxolane® Equilib. A G°
R1 R2 Ratiob’ € kcal/mol R1 RZ Ratiob’ ¢ kcal/mol
Me  Me 77:23 ~0.70 Et i-Pr 71:299 -0.5
Et Me 74:26 -0.62 i-Pr i-Pr 67:33 -0.43
i-Pr  Me 73:27 -0.60 t-Bu  i-Pr 41:59 +0.22
t-Bu Me 73:27 -0.59 Me t-Bu 70: 309 -0.5
Ph Me 66:34 -0.38 Et t-Bu 58:42 -0.18
Me  Et 77:23 -0.71 i-Pr  t-Bu 50:50 +0. 01
t-Bu  Et 69:319 -0.5 t-Bu  t-Bu 18:82 +0.92

(a) Preparations yielded diastereoisomer mixtures ranging from 95:5 to 47:53 in composi-
tion with the more stable isomer generally predominating (Exception: Ia:1Ia, preparation
ratio 83:17). In ref. 1, a single diastereoisomer (I} is reported to be formed (under differ-
ent conditions). (b} Corrected for response ratio (0.98 to 1.05). (c) I:II. (d) By NMR.
Other ratios by glpc.

Assignment of syn and anti geometry to the isomers is based upon the correlation
of several physical properties with configuration, using the cis- and trans-2, 4-dimethyl-
1, 3-dioxolanes of known configuration (8) as reference compounds. The NMR signal of the
2-proton for all the isomers assigned the syn configuration is invarijably at higher field
than the corresponding signal of the anti isomers within any given series (Figure 1). Also,

the syn isomers invariably have a lower refractive index than the corresponding anti isomers

(9), in agreement with other reports for alkyl-1, 3-dioxolanes (10-12).



No.22 1777

A detailed report of our studies on 1, 3-dioxolanes will be presented elsewhere at

a later date.
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