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Two methyl *H NMR signals for the Li salt of N,N-dimethyldiphenylacetamide are observed at low temperature and assigned to the monomer
and dimer. From line shape analysis, the dimerization constant (Ky,) is 40 + 10 M~* at 200 K (AG°® = 1.5 kcal mol%, AH° = 0.8 kcal mol™,
AS° = 12 eu) and the activation parameters are AH* = 5.5 kcal mol~* and AS* = —18 eu. The C-N bond rotation is too fast to observe on
the NMR time scale, indicating a rotation barrier of less than 10 kcal mol=2.

The magnitude and origin of the hindered amide-NC o
rotation has long been of interest. Experimentally, the /l\
activation energy is 1720 kcal/mol* This relatively high N—"

rotation barrier has been associated with conjugation of the |

amide nitrogen with the carbonyl group, but the relative roles

of resonance structurésand2 have recently been the subject 3

of considerable controversyin all of these interpretations,
salts of amide enolates in THF solutidnve have studied
the variable temperature NMR of the lithium enolatéNgi-
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)J\ )\ /]\ dimethyldiphenylacetamide.
N—" N \N/ N,N-Dimethyldiphenylacetamifig7.3 mg) and LiTMS

| | (3.4 mg) were dissolved in THHg (0.3 g), and the solution
was transferred to a Teflon valve-sealed tube (J. Young roto-
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tite from WILMAD). A more dilute solution was prepared dimer. The latter hypothesis requires that this ratio change

by adding 0.6 g of THFds to the above solution. The with concentration.

temperature was calibrated using methanol chemical $hifts.  For the 0.03 M solution, the decoalescence temperature

All manipulations were carried out in a glovebox under an is —70 °C and two separate peaks were observed &b

argon atmosphere. Th#H NMR spectra were taken at °C. The NMR integration ratio is 1:1, and the chemical shift

various temperatures using a Bruker AMX-300 MHz. separation is 11 Hz. This change shows that the downfield
The line shape analysis was made using a standardpeak corresponds to the monomer. The NMR integration of

diagonalization program in the Mathematica suite to solve the two independent samples gives the dimerization constant,

the 2 x 2 matrix in eq 2. The natural line width (1.5 Hz) Ki, = [dimer]/[monomer} = 33 M~ at —85 to —90 °C.

was obtained from the rapid exchange peak at room From line shape analysis, the interconversion rate constants

temperature. (Table 1) and activation parameters of monomer to dimer
of N,N-dimethyldiphenylacetamide enolate were obtained.
ky A plot of In(k/T) vs 1T in Figure 1, wherek is k; or ky,
2M D (eq 1)
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At equilibrium, k;[M]2 = kq[D]
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O
£ .o}
in whichv = horizontal axis of spectrumy, andvp = shifts h=1
(Hz) of Me’s in two species; I/= xdv; dv = width at half- 2.0}
height of peak unperturbed by exchange; and 19bs{
—Im([M]eM + 2[D]eP). The resulting rate constants,and 302
ko, are summarized in Table 1. + o +
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Table 1. Rate Constantd; andk,, Obtained from Line Shape
Analysis Figure 1. Eyring plot for rate constants (¢ 0.03 M, + 0.09 M)
andk, (O 0.03 M, O 0.09 M).

T (K) ki (s71) ko (st ML)
0.03M 203.5 13.2 422
195.7 7 224 gives the activation parameters for the dimerizatiom]*
0.00 M ;g;'g 1;"4 igg and AS are calculated from the slope and the intercept,
' 1977 ; 425 respectively. These results are summarized in Figurd-P.
1925 592 261 is relatively small; dimerization is primarily an entropy-

187.8 4.3 204 driven process with an entropy change comparable to that
for a lithium enolaté. The dimerization constanK;,

The'H NMR spectrum oN,N-dimethyldiphenylacetamicie | NN

in THF-ds shows two signals for methyl protons at room
temperature. As with othéd,N-dimethyl amides, the C—N
rotation barrier is high enough to observe two sets of methyl
protons. The'H NMR spectrum of the Li enolate dfi,N-

dimethyldiphenylacetamide has averaged phenyl protons and AGhyopk = 9.2 AGhm =10.7
. 200K = .

showed a sharp singlet for the methyl protons at room AH*=5.5+1.3 AH'=4.7 + 0.5

temperature. For the 0.09 M solution of the Li enolate, line ASt=-18£7 ASt=-30 + 2

broadening was observed for the phenyl signals & @nd
for methyl signals at-65 °C. At —90 °C, two peaks were
shown for methyl protons with a 12 Hz chemical shift 4 AGk=-1.5
difference and an integration ratio of 2:1. This integration Monomer | AH°=+0.8 * 1.4
ratio suggests that these NMR absorptions come not from A =+12+7 Dirmer
two different methyls of the amide but from a monomer and

Figure 2. Schematic diagram of energy states of monomer,
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extrapolated to room temperature is 75™Nnd is consistent  with ab initio computationsand indicates that the lone pair
with results reported earliéin that study, UV measurements on nitrogen is not significantly conjugated with the carbonyl
at low concentration showed only monomer akidwas group as symbolized in resonance structBre
estimated to be<100 M.
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