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The barrier to gyn-anti isomerisation in oximes and oxime ethers

has been reported to be 1arge,2 and is in any case large enough to

permit the isolation of geometricsal isomers.3

i

(However, in a recent
publication, Kessler has shown  that syn-enti isomerisation in the
imidazolidone oxime derivative I proceeded at a rate detectable by NMR
with AG* = 23,2 kcal.mol-i. The acyclic analogue II, however, was

configurationally stable up to at least 200°C),
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In the present communication we present NMR spectroscopic evidence
for much lower barriers to such isomerisation in the corresponding
thioBxime ethers (IV).-

In contrast to IIIa-IIJc which had temperature-independent NMR spectra6
(up to decomposition at ca. 130~150°), compounds IVa - IVe were found to

have temperature-dependent spectra,
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III a; R=i-Pr; R = 2,4~ (NO;)aCeHs IV a&; R=l~Me,CgH,; R = 2,U4=(NOy)zCeHa
b; R=i-Pr; R = 2-NO,C4H, b; R=i~Me,CqH,y; R = 4~CLl.CeH,
c; R=Me; R’ =2,U4~(NO,)2CqeHs c; R=Bz; R’ =2-NO,.CgH,

d; R=1i-Pr; R’ =2,4-(N03);.CeHs
e; R=H; R =2-NO,,CgH,

Thus IVa exhibited two equal intensity signals (4, = 4,0 Hz) for the
aromatic methyl groups at room temperature, but as the temperature was
reised these signals brosdened, coalesced and finally sharpened to a
single peak, These changes were completely reversible (Tc=67°), and
are consistent with the occurrence of the rapid (degenerate) isomerisation
depicted in equation (1), Analogous spectral changes were observed for
IVb and for the methylene resonances of IVe., The specirum of IVd showed
two doublets of equal intensity due to the isopropyl methyl groups at
low temperatures which collapsed to one doublet on heating, The thioform-
aldoxime derivative IVe showed a typical AB pettern for the H,C=N

protons at low temperatures, and a singlet at high temperatures.
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The NMR data and coalescence temperatures for compounds IvVa - IVe
are given in Table 1, together with the free energies of activation,
AGY aerived from the relationship k, = 1/2T = “AU/JE snd the Eyring
eqnation.7 The A, values given were extrapolated from plots of Av
against temperature, The correction is a minor one ((O.5Hz) for all
compounde other than IVd, where a change in Ay from 8Hz at 0°C to

4L.,6 Hz at T, (98°C) was noted.6
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TABLE 1
Compound Iva® IVb? IvcP 1va® Ve
Ay (Hz) b0 4,9 7.5 4.6 24,0
3y - - - -
J,p(H2) 12,5
Tc (°C) 670 720 101° 98e ca,0®
AGY (xcal.mo1”l) 18,5 18.6 20.0 20,2 13,5°

a) CDCl, solution, b) CgHgCl solution, c) Calculated from the equation8

ko = n Joot + 63,5 / 2.

From the dats in Table 1 and those taken from Curtin's paperz, it
can be estimated9 that thiooxime ethers (IV) undergo syn-anti isomeris-
ation some 10%*?* times faster than the corresponding oxime ethers (III).
This is a dramatic difference in reactivity, and it is tempting to invoke
d-orbital participation by sulfur, with the formation of various possible

linear transition states (equation 2), in an attempt to explain it.
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However, the low sensitivity of the rate of the isomerisation
process to substituents R (see IVa, IVb) is not really in accord with
such an interpretation, and we are currently examining a series of C-
and S- substituted derivatives (IV) with a view to identifying thé
mechanism of the rearrangement,
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