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Klein's1 recognition of the "Y-conjugated"2 nature of the tri
methylenemethane dianion (1) has led to widespread appreciation 
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of the general importance of these species.1"5 Such "dianions" 
owe their remarkable stabilities, relative to alternative linear and 
even cyclic 6ir-electron topographies, to the favorable charge 
distributions which reduce electrostatic repulsions.4 However, 
so-called "dianions" are better regarded as dimetallo compounds; 
their structures and stabilities may depend largely on the coun-
terion interactions.5-7 We now report the first8 X-ray structure 
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of a trimethylenemethane dianion dilithium salt, the symmetrically 
substituted dilithium tribenzylidenemethane-2TMEDA (TMEDA 
= tetramethylethylenediamine) (2).3b 

The X-ray structure of 29 (Figures 1 and 2) does not, however, 
show the 3-fold symmetry indicated by MNDO calculations on 
the tribenzylidenemethane dianion itself;3b one of the three bonds 
to the central carbon atom is considerably shorter (1.388 (4) A) 
than the other two (1.433 (3) and 1.460 (3) A). This asymmetry 
is larger than would be expected from the perturbation of the two 
TMEDA ligands and must be caused by interactions with the two 
lithiums. One cation, Li(4), favors an allyl lithium-like10 bridging 
position between C(17) and C(27). The asymmetry of this bridge 
(Li(4)-C(17) = 2.304 (5), Li(4)-C(27) = 2.234 (5) A) can be 
attributed to the conformations of the phenyl groups on C(17) 
and C(27). The other lithium, Li(3), bridges the short C(7)-C(8) 
bond, and longer C-Li contacts to C(17) and the ortho carbon 
of one ring C(12) also are present. Why is this structure pre
ferred? Consideration of the parent system provides some insights. 

Calculations confirm the qualitative theoretical expectations:1,4 

the trimethylenemethane dianion (1) prefers Dih symmetry. 
However, as an isolated entity, this species is unrealistic, since 
the second "anionic" electron will not be bound. The counterions 
are required for stability, and their presence controls the geometric 
preference.5'8 

Ab initio calculations (3-2IG basis set)11 on various C(CH2)3Li2 

geometries reveal 3-5 to be the most favorable alternatives. The 
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most symmetrical Dih form (3), with the lithiums imposed to lie 
along the 3-fold axis, is not lowest in energy. On average, the 
lithium atoms are farther from the anion-bearing CH2 carbons, 
and electrostatic interactions with the small lithium cations are 
not optimal. If the symmetry is reduced to C1, a structure (4) 
is obtained which is only 0.1 kcal/mol more stable than 3, and 
a doubly 1,3-lithium-bridged form (5, C2) is 4.2 kcal/mol lower 
in energy. However, 5 has nearly equal C-C bond lengths and 
does not conform to the experimentally observed structure of the 
triphenyl derivative, 2. The X-ray structure of 2 (Figures 1 and 
2) corresponds more closely to that of 4, which has two longer 
(1.443 A) and one short (1.394 A) C-C bonds. The potential 
energy surface is rather flat, and the further interactions of the 
lithium atoms with the phenyl groups are responsible for the 
structural preference observed in 2. 

The C(7)-C(8) distance in 2 (Figures 1 and 2) is similar to 
that found for one of the disordered forms of the dilithiated stilbene 
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Figure 1. Stereoplot of the X-ray structure of dilithium tribenzylidenemethane-2TMEDA. 

Figure 2. Schematic view of the structure in Figure 1. Important bond 
lengths in A: C(8)-C(27) 1.460 (3), C(8)-C(17) 1.443 (3), C(8)-C(7) 
1.388 (4), C(ll)-C(17) 1.441 (3), C(7)-C(l) 1.420 (3), C(27)-C(21) 
1.434 (4), Li(4)-C(21) 2.667 (4), Li(4)-C(27) 2.234 (5), Li(4)-C(8) 
2.287 (6), Li(4)-C(17) 2.304 (5), Li(3)-C(7) 2.297 (5), Li(3)-C(8) 
2.337 (6), Li(3)-C(17) 2.626 (6), Li(3)-C(ll) 2.784 (6), Li(3)-C(12) 
2.673 (5), C(l)-C(2) 1.395 (4), C(2)-C(3) 1.372 (4), C(3)-C(4) 1.437 
(3), C(4)-C(5) 1.369 (4), C(5)-C(6) 1.371 (4), C(l)-C(6) 1.462 (3). 
Lithium-nitrogen distances vary between 2.025 and 2.118 A. 

dianion12 and confirms this interpretation. The phenyl groups are 
twisted from the trimethylenemethane plane, as suggested by 
MNDO calculations on the dianion.3 The entire structure, with 
lithium atoms above and below the dianion plane in bridging 
positions between the carbon atoms with the highest negative 
charges, is electrostatically very favorable. The quinonoid dis
tortions of the phenyl substituents (indicative of derealization 
of the negative charge) are most pronounced for the ring bound 
to C(7), although the differences are not large. Finally, we note 
that the orientation of the TMEDA ligand coordinated to Li(4) 
is that expected from Stucky's orbital arguments5'12 but that the 
orientation of the other diamine moiety is consistent with an 
interaction with C(7) and C(12).13 

The X-ray structure of a related Y-conjugated 1,3-acetone 
"dianion" derivative (dilithiated dibenzyl ketone) has just been 
reported.14 We have now been able to obtain the X-ray structure 
of another Y-conjugated system, dilithium dibenzylidine-
thylene-2-tetramethylpropanediamine.15 The geometry resembles 
5 more closely than does 2. 
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With the increasing power and sophistication of experimental 
and theoretical methods for assigning chemical structures, it seems 
almost incredible that the structure of any reasonably stable 
organic entity with a small number of carbons could remain 
enigmatic for very long. Nonetheless, this is true of C4H7

+—one 
of the first "nonclassical" cations to be discovered, which has some 
of the characteristics expected for a very rapidly equilibrating 
mixture of classical cyclopropylmethyl, cyclobutyl, and 3-butenyl 
cations and yet other characteristics which wholly belie any de
scription that implies conventional charge distriutions or geometries 
derived from structural representations using solid lines repre
senting two-electron bonds.2 
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