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t has been shown ! that with the aid of

& high-resolution mass spectrometer it is
possible to obtain excellent mass spectra
of methyl esters of saturated long chain
carboxylic acids. Two series of peaks are
prominent, viz. ionized hydrocarbon frag-
ments and methoxycarbonyl-containing
fragments, respectively. The latter type
of fragments dominates quantitatively
over the former. The spectra show com-
paratively large parent peaks due to the
ionized unfragmented molecules. These
allow a direct determination of the mole-
cular weights of the compounds studied.
In mixtures, the peak heights of the parent
peaks can be used for the quantitative
analysis of mixtures of normal chain fatty
acids of high molecular weight (cf. Ref.).
The general principles of the analysis of
mixtures in the mass spectrometer are
outlined in standard texts (cf., e.g.,
Refs. 2-t),

If we have a mixture of a saturated
methyl ester and methyl esters of mono- or
poly-ethenoid acids having the same num-
ber of carbon atoms the mass spectrum
will show a series of parent peaks corre-
sponding to the different molecular weights.
The high-mass range of the mass spectrum
for & mixture of C,, acids is reproduced in
Fig. 1. The saturated ester (methyl stear-
ate) has a parent peak at mfe = 298, the
mope-sthenoid ester (methyl oleate) at
296, the di-ethenoid ester (methyl linoleate)
at 294 and the tri-ethenoid ester (methyl
linolenate) at 292 (cf. Figs. 1 and 2). The
stropg isotope peaks (mf/e = M+1) are
at odd mass numbers and do not overlap
the parent pesaks. The sensitivity coeffi-
cients of the parent peaks in the mass
spectrugn of the different esters studied are
not the same, and in order to derive the
quantitative composition of the mixture it
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Fig. 1. High-mass end of the mass spectrum

of a mixture containing 25 9%, methyl stearate,

38 9% methyl linoleate, 36 9, methyl linolenate
and approximately 1 9, methyl oleate.

Fig. 2. High-mass end of the mass spectrum

of a mixture containing 31 9, methyl oleate,

55 9 methyl linoleate and 14 9, methyl
linolenate.
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is necessary to apply empirical corrections.
If this is properly carried out it is possible
to determine the percentage of the various
components of the mixture directly. If pure
components are available it is easy to check
the results by running artificial mixtures
and thus to get a very high accuracy in the
quantitative analysis.

The mass spectra of the samples of
methyl linoleate and methyl linolenate
studied show a peak at m/e = 290. In the
case of methyl linoleate the height of this
peak is 1.7 9, of the parent peak (m/e =
294). For methyl linolenate the height of
the mfe = 290 peak is 18 9, of the parent
peak at mje = 292. This peak appears to
be the parent peak of the methyl ester of
a C;, acid containing four double bonds.
Whether this acid is present as an im-
purity in the original samples or whether
it is formed by a dehydration reaction in
the heated intake system of the mass
spectrometer cannot be said at present.
The present evidence, however, is in
favour of the first mentioned possibility.
It has been proposed that acids of this
type may be formed from linoleic and lino-
lenic acids by dehydrogenation between the
existing double bonds and the carboxyl
group in such a way that all unsaturation
is methylene-interrupted and all cis.
(cf. Ref.5). C,3 tetra-ethenoid acids have
been found in the fats of marine animals 5 ¢.

In a complex mixture it is not possible
to distinguish between geomsetrical and
positional isomers within each group of
unsaturated esters. The peak at mle =
296 in the figure might thus be due to,
e.g., methyl oleate (methyl cig-4%1°-
octadecenoate), methyl elaidate (methyl
trans-4*-octadecenoate), or methyl pet-
roselinate (methyl c¢¢s-4%7-octadecenoate)
or due to a mixture of mono-ethenoid
esters. It may be possible to overcome this
difficulty by examining suitable deriva-
tives.

The high-mass, high-resolution mass
spectrometer thus offers a convenient
method for determining the fatty acid
distribution (“fatty acid spectrum”) of
natural or synthetic fats. The analysis can
be performed on a few milligrams of
material.
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n connection with studies on transition

metal compounds of defective sodium
chloride structure, e.g. vanadium monoxi-
de ! and titanium monoxide 2, the powder
pattern of niobium monoxide was register-
ed by means of an X.ray G.M. diffracto-
meter (CuK radiation). The structure
derived by Brauer?® for this substance
(a defective sodium chloride structure with
the positions 000 and 33} vacant) is
supported by our measurements, but as
our investigation is based on quantitative
data it may be worth mentioning.

The lattice parameter of the niobium
monoxide sample as obtained from a
Guinier powder photograph (internal stand-
ard potassium chloride @ = 6.2919 A at
20°C) was found to be 4.210; A in excellent
agreement with the value given by Brauer
4.2103 + 0.0004 A (21°C). The density
was found to be 7.3 likewise in perfect
agreement with Brauer’s value of 7.30 and
the value 7.27 calculated for a cell content
of three formula units of NbO.

Table 1 gives the F values for the first
fourteen reflexions as obtained from the
diffractogram. The alternative structures
(2)—(4) are among those discussed by
Brauer viz. 3 Nb in 330, 303, 033 for (2)



