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STRUCTURE OF meso-1,3-DIMETHYLTRIMETHYLENE SULFITE: MONOMER OR DIMER?

PERSISTENT ASSOCIATION IN TRIMETHYLENE SULFITES

Gordon Wood and M. H. Miskow
Department of Chemistry, University of Windsor
windsor, Ontario, Canada
(Received in USA 24 February 1970; received in UK for publication 6 April 1970)
Recently, we assigned (1) to the second meso isomer of 1,3-dimethyltri-
methylene sulfite (originally (2) called isomer B), a chair conformation in
which the S$=0 bond was equatorial (structure 1). A recent publication (3)

contains the novel suggestion that this isomer has the structure 2.
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The major piece of evidence cited by these authors was a cryoscopic
molecular weight determination of 312 + 12, However, no peak at m/e = 300
could be found in the mass spectrum (4). We, therefore, undertook a survey of

the apparent molecular weight (M.) of a number of trimethylene sulfites by

vapor phase osmometry (5).

While we found no evidence for structure 2, we did discover that the
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compound in question and several other trimethylene sulfites are appreciably
associated in solution. Although most of our data so far is limited to the
determination of Mk at one concentration, certain trends are readily apparent.
Association is greatest for trimethylene sulfite (TMSOs) in cyclohexane and
decreases with increasing sulfite substitution and increasing solvent polarity.

The values of Mk/M, presented in the Table, illustrate these points.

Table. Ratio of Apparent Molecular Weight to Formula Weight (Mk/M)a

Compound Solvent
C6H12 CClu CH3CN
trimethylene sulfite (TMSOs) 5.35 2.36b 1.21
l,3—dimethyl—TMSO3 (2) (meso) 1.99 1.44 1.00
l,3—dimethyl—TMSO3 (B) (meso) 1.2 1.25 1.00
1,3-dimethyl-TMSO, (C) (al) 1.85 1.43 1.10
2—t—butyl—TMSO3 (1) 1.10 1.13 1.05
2—t—butyl-TMS03 (11) 1.08 1.13 1.08

a. All determinations were made at ca 1% by weight of solute.
b. Average of three determinations.

For solutions of TMSO3 in cclu, Mk was determined at various concen-
trations and a plot was made of MR/M vs. concentration (Figure). This plot
indicates dimer formation which persists to remarkably low concentrations.

Further work will be necessary for more concentrated solutions. The dashed

line at 5 mM represents the concentration where intermolecular association

is usually assumed to be negligible in i.r. studies (6f.
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Figure. Plot of the ratio (MR/M) of the apparent (Mk) to true (M) molecular
weight against molar concentration for solutions in CCIM' Error limits are
+ g,

Some examples of unusually persistent association in H-bonded systems
have recently been reported by Kovac and Eglinton (7). Several points for
one of their most strongly associated molecules, stearic acid, are included
in the Figure for comparison with the present results.

The behavior of the sulfites in this study is made even more noteworthy by
the absence of any likely structure for H-bonding. It has been suggested pre-
viously that intermolecular association in cyclic molecules with large dipole
moments may be caused by dipole-dipole interactions (8), but to our knowledge,
no such interaction has been demonstrated at the concentrations involved here.

Considerable constraint is placed on possible structures for the complex
by the fact that the measured dipole moments of most of these sulfites are
essentially constant in a variety of solvents and agree very well with the

calculated values (9). Possible geometries of association are being examined
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along with the effects of association on the various spectra. For example,
the changes in i.r. absorption near 1200 cm—l with solvent, which have been
attributed to conformational changes (Qa), may instead reflect a change in

the degree of association.

The present work demonstrates that structure 2 and the rather unusual
reaction, which its adoption would require for the known interconversion of
the two meso-1,3-dimethyltrimethylene sulfites (3), are unnecessary.
Structure 1 remains the one which, in our opinion, best accommodates all the
data for this compound and its relatives.
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