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Table 2. GEOMETRY OF THE HYBRID METHYLENE RAPICAL

No. 4780

CHorCD Fig, angle I (CHD) Deviation

A. % 10-** gm, cm.t from y-axis
1-105 187° 207 5:262 6° 6O’
1-095 140° 5262 6° 15"
1-071 147° 547 5:230 4° 46

it may be expected that the corresponding carbon
hydrides should also be located within the same
framework in similar manner.

From the rotational constants? B”(CD,})=3-96 and
B"(CHD)=5-33 om.-', the principal moments of
inertia of the CHD radical are found to he: 7(CD,)=
7084 x 10-% gm. x em.? and I(CHD)=5-247 x
10-* gm. x cm.®. In the latter case, the figure axis
inclines slightly from the y-axis of the eco-ordinate
systern. The comparison shown in Table 2 indicates
that neither the measured distance (1-071 A.) nor
the predicted value (1-105 A.) is satisfactory, It can
also be seen that a carbon-hydrogen distance of
1-095 A. yields I{CHD)=5-252 x 10-%° gm. xom.?,
which checks the experimental value. However, the
results rest on the assumption that the experimentally
determined rotation constants are correct. TUnless
the two radicals under discussion show some extra-
ordinary electron configurations, it is expected that
the prosent prediction and final experiment must
ultimately agree. No detailed calculations have been
made for the methyl radical.
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Polarographic Determination of Vanillin

Various physico-chemical and chemical methods
have been used for the determination of vanillin.
Of the volumetric methods!, the oxime method
has been modified in many ways, whereby either the
quantity of the hydrochloric acid set free in the
reaction of hydroxylamine hydrochloride with
vanillin, or the quantity of the unreacted hydroxyl-
amine, is titrated wvisually or potentiometrically.
Colorimetric methods are based on the slight reducing
capacity of phenols?, the polarographic methods® on
the reduction of the aldehydic group of vanillin.

I have devised a new method for the determination
of vanillin by utilizing the condensation of the
aldehydic group with hydroxylamine with formation
of the oxime, according to the following scheme :

CH=0 CH=NOH
A
+ NH,0H = [ | + H,0
N
OCH, Y OCH,
OH OH

The resulting oxime is polarographically active.
The condensation of the aldehydic group proceeds
quantitatively and the resulting oxime is reduced
at more positive potentials. The sensitivity of the
method is twice that of the direct polarographic
determination. The condensation as well as the
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Fig. 1. Condensation of vanillin with hydroxylamine. Curve
1: 5 ml 01 M ammonium chloride + 5 ml, 1 x 10-* M vapillin
solution, from —1-30 V., Curve 2: 4 ml. pho’ghat.e buffer, pH
59 + 5 ml 1 x 10— M vanillin solution + 1 ml. 1 M hydroxyl-
amine hydrochloride, from -0-78 V. Baturated mercurous
sulphate electrode, sensitivity 1: 30, 195 mV./absc.

reduction of vanillin oxime proceed best in a phos-
phate buffer of pH 5-9. Under these conditions, the
height of the oxime wave is precisely double that of
vanillin before condensation (Fig. 1).

In phosphate buffor of pH 59, vanillin is reduced
at a half-wave potential of — 0-93 V. (sat. calomel
electrode) in a single well-developed four-electron
wave. 'The dependence of the height of the oxime
wave is a linear function of the concentration of
vanillin. The wave shows a diffuse character, is easy
to read and suitable for analytical use.

A detailed account of the reaction conditions and
of the utilization of the method for the analysis of
vanillin, both in the pure state and in foods, will be
described elsewhere.
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Spectrophotometric Determination of the
Electron Affinities of Some Diatomic
Molecules

THE purpose of this communication is to present
a caloulation of the eolectron affinities of some mole-
cules from charge transfer spectra. Mulliken’st
theory for a charge-transfer process leads to the
expression :

hvmez, = Ip — Ea — A (1)
where hvpax. i8 the energy corresponding to the

most probable electronic transition, Iy and K4 are
the wertical ionization potential of the electron
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