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Allyllithiums have been variously described, omitting sol-
vation and aggregation, as contact ion-paits, including
delocalized anions, a localized speci@s,or something in
between3.
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Most spectroscopie? X-ray crystallographi¢,and calcula-
tionaP investigations support the delocalized structures, though

there are a few cases reported to be localized, for example,

unsolvated 3-neopentylallyllithiuty,4.

Although theory does not rule out the possible existence of a
continuum of intermediate state¥;,such species have not been
reported to date. Herein we describe the first example of such
a structure.
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A deuterium perturbation of equilibrium NMR experiment
carried out with compoun8 established it to be delocalizé¥’-°
Low-temperature, 150 KI3C NMR data revealed the coordi-
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nated ligand TMEDA to be unsymmetrically sited with respect
to the allyl loop. Line shape analysis of signal-averaging effects
uncovered the dynamics of reorientation of the ions with respect
to each other within the ion-pair, with/AaH* of 7 kcal/mol® In
contrast, an internally solvated version5®, shown with two
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13C shifts, obtained by metalating, using CHSLi in THF,
behaved quite differently frorh. At 240 K in THF-dg solution
6 displayed nonequivalent terminal al3AC’s as well as two
different NMR shifts for the methylsilyls, both proton at.
The allyl 13C peak at 51.3 (C,) is significantly broader (3.7
Hz) than that at 78.8, (C3) (2.3 Hz), implying a weak partially
averaged one-bond coupling between the 518C andSLi
and establishing the site of lithium. The terminal, C; 13C
shifts of 6 lie between those of delocalizég 67 6, and the
values reported for unsolvatet}4d’ 19.1 and 21.4, ¢ 101.1
and 102, G, 0 units. The assignment to cis and trans are
uncertain. Hencé is one of the hitherto missing species with
intermediate C, Li ionicity and correspondingly different allyl
o bond orders. Tha® should behave so differently from the
established delocalizeéslmust be due to internal coordination
of Li in 6. Construction of models shows that tridentate
coordination of Li, to nitrogen and two oxygens, requires that
lithium and nitrogen lie within the allyl carbon plane with the
two oxygens on opposite sides, as drawrGinNote also that
the X-ray crystallographic structure 5fTMEDA places lithium
normal to the center of the allyl plane, an arrangement not
possible in internally solvatefl. This is one of few cases in
which solvation of Li renders a C, Li bond more covalent, rather
than the inverse which usually obtains. The energetically
favorable arrangement to coordinate Li places Li close to C
With increasing temperature above 240 K the methyl$#gl
and proton resonances each broaden and average due to what
is most likely a 1,3-sigmatropic shift of lithium. Similar effects
are seen in the £ C; 13C resonances which broaden and
disappear into the base line, with increasing temperature. The
large G, Cs shift difference of 24.8) precludes observations
of an averaged £ Cz resonance by room temperature. Above
room temperature the sample decomposes slowly. Line shape
analysis of both the proton afdC methylsilyl doublets gives
for this proposed lithium shifAH* and AS® of, respectively,
18 kcal/mol and 7.5 eu. The process is first order. Its large
AH* value bespeaks of a significant change in bonding
proceeding from ground to transition sta, This would be
consistent with an increase in conjugation within the allylic
moiety as proposed in (1).
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Such a process is the inverse of that proposed to account forstates and in the transition states for rearrangement reactions
the influence of lithium ligand on the barriers to internal rotation and is largely determined by the nature of lithium ligand
in conjugated allylic lithiums-that there is an increase in C, Li  coordination, especially its stereochemistry. It is not a foregone
covalency in the transition state compared to the ground conclusion that lithium ligand coordination favors a decrease
state3212(2). The results presented herein do not provide an of carbon lithium covalence; it may be the other way around.
understanding as to the role changes in lithium ligand coordina-
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This study shows that delocalization within the allyl moieties
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