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In the ABX nmr spectra of amphetamines and related compounds, a problem arises in the assign-
ment of individual A and B protons since usually there is no a priori reason to assign one "quar-
tet't to one or the other of the diastereotopic protons, (Suggestions have been made, however,
that the A proton in (R)-amphetamines, as labelled in structures I and 1I, corresponds to the
upfield signal in the nmr spectra of amphetamine hydrochlorides in deuterochloroforml.) Confor=-
mational studifesls2 based on nmr are, consequently, equivocal since the vicinal coupling con-
stants, Jzy and Jgy, are not uniquely assigned. Because of the net difference between the dis-
tances and angles from a bound lanthanide atom and nearby diastereotopic protons, however, it
should be possible to distinguish the individual diastereotopic protons by differential lanthan-
ide induced shifts, Such differential induced shifts have recently been reported3 for diastereo-

topic protons in some B-lactams,
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Considering the two m.ljor1 rotamers of (R)-1l-amphetamine (I,II), the methylene proton A will
be on the average closer to the amino group and, presumably, closer to & bound lanthanide atom
than the B proton. This will be true regardless of the relative populations of the two conform-

ers - the difference in magnitude of the induced shifts will be partially a function of the
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conformer distribution. The AB portion of the nm spectrum“ of l-amphetamine in deuterochloro-
form is centered at 2.63 ppm and exhibits a chemical shift difference IVA'VBI = 11,7Hz (calcu-
lated as ABX). Addition of incremental amounts of Eu(fod)3 to the solution causes this differ-
ence to decrease until, at vp-Vg = 0, the AB signels become a doublet. The lanthanide induced
shifts of l-amphetamine (extrapolated to 1:1 mole ratio) are: NH,, 100.9 ppm; CHy, 26,8 ppm;
Hy, 26.4 ppm; Hy, 17.5 ppm, and; Hg, 11.7 ppm. Since the upfield AB proton is shifted to a
greater extent than the downfield one, we conclude that it corresponds to proton A in the struc-

tures. A plot of V vs mole ratio of Eu(fod)j:amphetamine at very low (<.013 M) shift rea-

B
gent concentrations gives 0.032 as the mole ratio where v, = vg. From the same plot, Vp-Vp at
1:1 mole ratio turns out to be 6.45 ppm which compares reasonably well with the difference in
extrapolated induced shifts (5.8 ppm). The difference in induced shifts is not linear at higher
lanthanidg concentrations since the rotamer distribution is undoubtedly changing. Furthermore,
deductions of conformation based on purely pseudocontact interaction and simple 1:1 stoichiometry
in shift reagent : substrate binding may not be Qtrictly valid.? These aspects are being pursued
further.

The assignment of the upfield AB signal as the A proton of l-amphetamine allows unique as-
signment of Jyx and Jgy in this and related compounds. Thus, in the above case where VA-VB -

11.7 Hz, Jyx = 9.22 Hz and Jpy = 4,78 Hz, Calculation® of conformer distribution gives 727 1

and 287 II, in agreement with the magnitudes given by Bailey, et 51.1
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