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Preceding papers in this series have been concerned with the study of

R
the characteristiocs of( -type iminoxy radicals (R;>G=H/ 0) as studied in bi-

cyclic compounds with almost rigid molecular geometry.
IV seemed worthwhile %o check our previous observations on some derivatives
(rx, 111, IV, V) of 3,4-cyclohexano-bicyclo [3.3-1] nonan-9-one oxime, which

resemble the structure of dicyclo [3.3.1] nonan-9-one oxiwme (1)1.
N— o = N—ow
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(1) (1I1) Ry=Ry=H % )
(111) RyorR; =H iRy orR,=Me ,B%,0~Fr, 180-Bu, Furyl

(IV) (By,Ry)= —(CHy)5-

The radicals were generated in ¥he e.s.r. sample tube by adding 1-2 ml of
solvens (benzene, cyclohexane) to the solid oxime-lead Setraagetete mixture.
To prevent a rapid evolution of the reacting mixture towards finasl producta,
the use of a partly decomposed oxidant (lead tetraacetate) is required.The
e.3,r, spectra were recorded on a JES-3B JEOL spectrometer, using X- as well
as K-band frequencies. Hyperfine splitting (hfs) constants were measured by
comparison with Frémy's salt, The oximes were prepared from she perend keto—
nes by reaction with lwdronlamtne" 2 .
The X-band spectra obtained from (II) and (III)® are rather complex(fig.l)

% In this case the aspect of the spectrum is independent of the nature of the
p -gubstituent,
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due to the overlapping of the spectra of radicals with almost equal g-factors

and nitrogen hfs constants, So K-band spectra were necessary in order to

resolve these spectra (fig.2). The results are given in Table 1.
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Fig.l X-band spectra (low-field line of the nitrogen 1lil:l triplet) of

radicala obtained from (a) compound (II) end (b) compound (III)
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Fig.2 K-band spectra (low-field line of the nitrogen 1liltl triplet) of
radicals obtained from (a) compound (II) and (b) compound (III)

Table 1

The radical from 8y 8y No.of interacting protons

I 3042 1.9 3

II (1 30.6 1.9 2

(11 30.6 1.8 3

(111) 29.9 1.9 2

III 1) 30.6 1.9 2

(1) 29.9 1.9 2

Iv 30.6 1.9 2

v 30.6 1.9 2

For a symmetrical molecule, eg.(I), a single iminoxy radical is possible;

it shows interaction with three equivalent protons (aN 30.23% ay 1.9 gauss)

and as previously reported1 is assigned structure (VI),The interacting protons

are the equatorisl ones in the X -(bridgehead) and(G -positions, lying cis to

the iminoxy group oxygen ; the 1.9 gauss hfs constant of the bridgehead proton
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is only about half of that reported by Gilbert and Norman6 for a similar
o« -proton (aH 4,4 gguss) on a secondary C-atom (see the nonflipping cyclo-
hexanone oxime (VII)). 4”"0

g P (V1I)

In our compounds the two isomers of iminoxy group are different because of
molecular saymmetry and the asssignments we produce take account of this
possibility.

By analogy with (V1), of the three radicals obtained from (II),that which
showed the greater nitrogen hfs constant (an 30.6 gauss) and intersction with
two protons (’H 1.9 gauss)(which was found for all compounds) 1s assigned
configuration (VIII), and the other with the same nitrogen hfa constant
(‘N 30.6 gauss) but 1nto§Fotlon with three protons (aH 1.8 gauss) is its
geometrical isomer (Ix) -9

(VIII) L ;} (IX) E l; E g
b
b /z

Of the two radicals derived from (III), that with the greater nitrogen hfs
constant (aN 30,6 gauss) snd interaction with two protons (‘B 1.9 gauss) is
sssigned either (X) or (XI) isomeric conformstion, the equality of cor-
responding values of ™ and oy of theae isomers being expected as was observed
for (VI)(aN 30.63 ag 1.9 gauss) and (VII)(aN 30.65 sy 1.8 gsuss). It is rea-
sonable to suppose that in this case too, both isomers ((X) and (XI))are pre-
sent in the reacting mixture. To be oonsistent with this assignment, the
p—substltuent should always be equatorial j this is expected but not establi-
shed yet either by synthesis or other methods. In compound (IV) the ambiguity
ooncerning the position of thop-substltuent is excluded; the same spectrum
(aN 30.63 ay 1.9 gauss) was obtained and for the same roaa&ns it wes assigned
to the (XII) or (XIII) isomers.
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xX) R,orR;=H; R)orR,=Ms, Et, n-Pr, (x1) R,orR;=H; R;orR,=Mse,Et,n-Pr,
iso~Bu,Furyl tao-Bu,Fur.'yl
(X11) (RI.RZ)F(CHz)y (XI11I) (RloRg)a'-(GHa)s-

Tor the iminoxy radicals from (II) and (III) with smaller nitrogen hfs con-
stant (.l 29.9 gauss) and interaction with two protons (‘H 1.9 gauss) there
corresponds a structure with lower spin density on the nitrogen atom. This
ocould be due to the intramolecular hydrogen bonds between the OH hydrogen
and the iminoxy group nitrogen or oxygen. IR spectra of (II) and (III) which
showed the existence of such bonds confirm this as a possibility.

All iminoxy radicaels investigated have ano(-~-bridgehead proton (which is
thus on a tertiary O-atom) in an equatorisl position. The splitting of 1.9
gauss 1s always found for this proton, according to the spectrum of (I) and

1,2

a series of other bicyclic compounds and differs from observations in the

case of compounds witho(-protons on secondary carbon atomﬂs. Thus, mechanisms
other than direct overlapping probably have sn important contribution to the
unpaired spin density transmission.
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