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Summary: Calculated heats of formation of thio and amino substituted planar triplet trimethylene-
methanes are comparable to those of the corresponding methylenecyclopropanes. Y-Aromatic [1}-
tris(1,3-dithiol-2-yl)[0.0.0]monomethinium bistetrafluoroborates, prepared via novel 6.6-diformy!-1,3-
dithiafulvenes and the corresponding bisdithioacetals, can be reversibly reduced to stable radical
cations and neutral compounds tentatively assigned as stable trimethylenemethanes.

The interesting theoretical models for ferromagnetic organic materials put forward by McConnell?,
Breslow2, WudI3, Miller and Epstein4 and TorranceS are a challenge for the organic chemist (ferro-
magnetism in polyradicals ¢f.6-8). In essence, McConnell’s idea is to prepare ionic charge-transfer
salts ...D+A-... in which the D+A- pair through back-charge-transfer excitation to a neutral triplet state
could also be a triplet leading to ferromagnetic coupling of the spins of adjacent ions. Antiaromatic
ions (hexaamirsbgnzene dication salts?, cyclopentadienyl cations®, stable, crystalline cyclopenta-
dienylium salts10.11) are candidates for this model. Triplet trimethylenemethanes?2-14 are interes-
ting in this respect as well. A stabilization of these notoriously unstable 4r-electron “anti-Y-aroma-
tic" systems (Y-aromaticity, c¢f.15.16) can be achieved by way of donor-acceptor substitution: 1-4 are
crystalline compounds having, however, singlet ground states as expected.17.18 Thus, the problem
is to design trimethylenemethanes in which the triplet character of the parent compound is preser-
ved and the ring closure to methylenecyclopropanes prevented.

MesN  NMe,

INDO-CI calculations demonstrate that planar trimethylenemethane is more stable as a triplet than
as a singlet.'® MNDO/CI calculations lead to the same result (cf. Table 1). Thio and amino substitu-
ted planar triplet trimethylenemethanes are also more stable than the corresponding singlets. In
contrast to the parent system where methylenecyclopropane is much more stable than triplet trime-
thylenemethane the energies of the thio and amino substituted triplet trimethylenemethanes are in
the same order of magnitude as those of the corresponding singlet methylenecyciopropanes (due
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to steric hindrance, the hexasubstituted trimethylenemethanes are less stable than the correspon-
ding methylenecyclopropanes). Thus, systems of this sort are promising candidates for the prepara-

Table 1 Heats of formation of trimethylenemethanes and methylenecyclopropanes
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tion of stable triplet trimethylenemethanes. As thio groups stabilize positive and negative charges
(carbenium ions and carbanions) thio substituted Y-shaped dications and dianions (cf. Y-aromatic
dianions19 and dications20-25) are natural precursors for the type of trimethylenemethanes listed in
Table 1 (formation of trimethylenemethanes from methylenecyclopropanes, cf.26).

Starting materials for the preparation of thio substituted trimethylenemethanes are the methylene-
malonaldehydes?7 5, the first 6,6-diformyl-1,3-dithiafulvenes. Alkylidenemalonaldehydes, for the
first time prepared by Woodward28 during the synthesis of cephalosporine C, have gained new
interest following the syntheses of benzylidene- and polyenylidenemalonaldehydes29.30 and
cycloheptatrienylidenemalonaldehyde.31 5a-d,f can readily be obtained from the sodium salt of
malonaldehyde and 2-methyithio-1,3-dithiolium salts (2-methylthio-1,3-dithiolanylium tetrafluoro-
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borate in case of 5e) in acetonitrile at room temperature. Treatment of 5a-¢ with o-benzenedithio!
in methanol in the presence of 54% HBF4-Et20 furnishes the dithioacetals2? 6 in moderate yields
(cf.32; WudI22 has synthesized some saturated derivatives of 6 starting from triformylmethane).
Compounds 6 can be oxidized with trityl salts to form the Y-aromatic dication salts2? 7a,b, X = BF4,
and 7¢, X = SbClg. Oxidation of 6b,c gives mixtures of 7b and 10b, X = BF4, and 7c and 10¢, X =
SbClg, respectively, which in case of 7¢/10¢ can be separated (different solubilities in acetonitrile).
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The cyclovoltammograms (10-3 M in dry acetonitrile with 0.1 M nBu4NPFg, vs. Ag/AgCl) of 7 show
two pairs of reversible waves (7a: -0.02, -0.32 V; 7b: 0.03, -0.23 V; 7c: insufficient solubility) stem-
ming from one-electron processes. As even the second step 8 — 9 of the reduction is perfectly
reversible we assign the trimethylenemethane structure 9 to the product instead of that of a
methylenecyclopropane. ESR studies as'to the properties of 9 are under way.
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