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In recent studies of several 170—1abe11ed 1'1i‘l:rox:i.des,l’2

have been regarded as directly proportional to Py and /°O respectively (the n-electron spin

the hyperfine splittings ay and 2,

densities on N and 0). This neglects any contributions to the splittings from spin densities
on adjacent atoms; such effects were considered negligibly small.

Extrapolation of the proportionality relationships from dialkyl nitroxides to the acyl
nitroxide (I; R = c113)[aN = 7.75G; ao(Nitroxide) = 20.3G], led to the conclusion that ca. 1%
of the n-electron spin density must reside in the carbonyl group. Since any splittings from

5 ana splitting from the formyl proton in (I; R = H)

the acetyl protons are too small to resolve,
is also very small (@. 1.5G),4 much of this spin density must be on carbonyl oxygen. INDO
calculations on HCONHO:,” and analogy with s—iminoalkyl nitroxides [RC(= NR')N(Bu®)0:],! botn
suggest that any spin density on carbon may actually be negative; therefore po carbonyl might be eve:
greater than 19% (structure IIa), Thie contrasts with the view that the dominant effect of
carbonyl in (I) is to delocalise the nitrogen lone pair (IIb).6 o
RCON(Bu®)o- >= ﬁ/o >= ﬁ/
.0 \ s, \
(1) (11a) (110)
To investigate this point we have generated carbonyl 17O-labelled benzoyl t-butyl nitroxide
(I; R = Ph);7 the a,-value for this radical is 4.4G (PhH, 293K). This corresponds to ,oO(Carbonyl)
of 5_3_.12%8[.am contribution to ay from P is probably negligibleg]. This agrees with the
earlier data only if Pc is positive. The following considerations suggest that this may not be

the case, and that the spin on the NO group in (I) may have been underestimated.

(i) Direct proportionality of the nitroxide a,~values gives p, = 0.575 for (1; R = CHB).I
Earlier workers9 had concluded that there is a small positive contribution to a, from Py Since
PN is significantly smaller in acyl than in alkyl nitroxides, to accommodate the observed a, it
would then be necessary for o to be larger than that deduced by simple proportionality. Fur-
thermore, the reported sign of the contribution from Py is surprising and may reflect out-of-
plane deformation at nitrogen in the dialkyl nitroxides studied.9 Assumption that the (strongly
n-bonded) acyl nitroxides are more rigidly planar, so that Py By make a small negative contri-

bution to ags would necessitate an even larger PO’ A value of at least 0.6-0.65 seems plausible.

(ii) The value of pyinI (0.234) was obtained from the ratio ay (I3 R = Me)/a.N (dialkyl
nitroxide), which is ca. 0.52.:L Now the n-electron spin density on an sp -hybridised atom is
nomally reflected also in the splittings of substituent atoms; the ratio aa_c[Phco(HCMeB)o-]/
aa_c[mtu(UCMeB)o-] is 0.66,%0 and the ratio aR[PhCONHO-]/aH[ButNHO'] is ca. 0.9.'1 The die-
crepancy between /°N ratios based on nitrogen splittings, and those based on a-atom splittings
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may again be associated with non-planarity at N in the alkyl nitroxides; the a ratio would
then give a minimum value for the /ON—ratio, whilst splittings from the a~substituents should
set upper limits. On this basis, a/oN for (I) of 0.25 - 0.3 seems reasonsable.

Our conclusions regarding "reasonable" values for n-electron spin densities in (I) are
sumnarised in (III). Significantly, the spin on carbonyl oxygen is appreciably less than that
(ca. 0.2) deduced for the less electronegative imine nitrogen of the a-iminoalkyl nitroxides.'

0 0.6 - 0.65
0-(-0.05) C —N~ 0.25 - 0.3 (111)
0.1- 0.15 © A

Breakdown of the proportionality between oxygen and nitrogen splittings and spin densities
has already been used to infer non-planarity at nitrogen in strained cyeclic nit:voxidesc.2 The
present work suggests that s_train—free dialkyl nitroxides used as reference points for the

proportionality relationships, may themselves be appreciably non-planar. This is not incon-

sistent either with calculations on nitroxide geometry or with crystallographic studies.12

In the course of investigations of acyl nitroxides we have for the first time recorded n.m.r.
gpectra of these radicals. For several acyl nitroxides it was observed that the t-butyl protons
experience downfield shifts; the magnitudes of these correspond to &y 5= +0.054 and +0.069 G for
(1) BR=Ph and 402N—C6H4 respectively (0D013, 308K). This contrasts with a negative ay_y for di-t-
butyl 111'.1;roxi<ie.13 Although Y-hydrogen splittings in nitroxides are markedly dependent on
nitrogen g'eome'l;.'r_"\r,l4 it is not yet clear whether the sign difference noted here is to be
construed as further evidence for out-of-plane bending in the dialkyl nitroxides.
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