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N,N,N',N'-Tetramethylethylenediamine (TMEDA) is widely

used as a ligand or cosolvent in organic syntheses, particularly

when organolithium reagents are involvedMEDA has been

shown to improve product yields, alter product distributions and B

increase reaction rates primarily through solvation and chelation

of the lithium cationd? In order to elucidate the exact

mechanisms by which these reactions take place, methods which

permit the direct observation of the solvation of organolithium

bases such as lithium amides and alkyllithium compounds must

be developed and employed. WHilg, 1N, 13C, and®!P NMR

techniques have been used to directly determine the aggregation

states of lithium amidéa®-2and alkyllithium compound&3and

their solvation by hexamethylphosphoramide (HMPA%gla-

tively few NMR studies have been reported using &iNJ-

labeled ligand, either covalently attached to the organolithium 77 w6 s Tidb s whu e WS o s o s

compound#aor as a free ligand in solutionto directly observe Figure 1. NMR spectra for a 0.14 MSLi]-n-BuLi solution in the

solvation of the lithium cation. Herein, we report the synthesis presence of 1:11.2 equiv of [°N,**N']TMEDA in tolueneds at —110
T Brown University °C: (A) 5Li NMR spectrum; (I_3)= 5N NMR spectrum. ThéLi—l_f’N
£ John Carroll Uni\}ersity. coupling constant is 2.0 Hz in each spectrum. Line broadening of O
§ Author to whom all correspondence should be sent: M. A. Nichols, Hz was applied to each spectrum. The(44.15 MHz) and™N (30.408

John Carroll University. MHz) NMR spectra are referenced to external 0.02M]QCD3/CDs-
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step is the EschweilerClarke® methylation of [5N,15N']-IV
with formaldehyde in formic acid to yield the desiré@N,'>N']-
TMEDA, IV, in 11% overall percent yield fromjN]-1.°

Figure 1 shows thé&Li NMR (A) and >N NMR (B) spectra
recorded for a 0.14 M solution ofl[i]- n-BuLi'®in the presence
of 1.1-1.2 equiv of [°N,!>N'JTMEDA. The spectra were
recorded at—110 °C in tolueneds, and both spectra clearly
depict tripletd! havingbLi —1°N coupling constants of 2.0 HZ.
The splitting of the'™N (1:1:1) andfLi resonances (1:2:1) leads
unambiguously to the conclusion that efichcation is attached
to two N atoms, while each®N amine atom is attached to
only one®Li cation. The coupling pattern and the observation
of only one'®>N resonance strongly suggests that TMEDA must
be chelating théLi cations in a dimeric aggregate having a
similar structure to our reportedn-BuLi-TMEDA), X-ray
crystal structuré? The 13C NMR resonance of the-carbon
of [Li]- n-BuLi was broad and was not the resolved pentuplet
predicted from théLi —13C coupling for a dimeric aggregaté.

Communications to the Editor

sample in toluengs containing unlabeled TMEDA was ana-
lyzed at—110 °C, the appearance of the-13C resonance of
n-BuLi was identical to the one obtained using tAeN}*5N']-
TMEDA. Therefore, no long-rangé>N—13C coupling is
occurring. Evidence of slow interaggregate exchange was
obtained when the sample was warmed-@6 or —78 °C; the
broad a-13C resonance sharpened to yield a well-resolved
pentuplet having &Li —13C coupling constant of 8.1 Hz, which

is in agreement with previod$C SLi NMR solution studies of
n-BuLi, where dimers were observed in hydrocarbon solutions
in the presence of TMEDAZ'> The future use of’fN,5N']-
TMEDA to probe solvation of other organolithium compounds
will undoubtedly provide further insight into the solution
structures and reactivities of important organolithium compounds
and those results will be reported in due coufse.
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