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Mass Spectra of Chromanols
Related to Tocopherols*

J. LARS G. NILSSON, STIG AGURELL,
HANS SELANDER, HANS SIEVERTSSON
and INGER SKANBERG

Farmaceutiska fakulteten, Box 6804, S-113 86
Stockholm, Sweden

To study the fragmentation pattern of
L the chroman moiety of various tocophe-
rols, mass spectra for the 6-chromanols
1—8 have been recorded. The data are
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summarized in Table 1 and the fragmental
structures are depicted in Scheme 1.

The mnaturally occurring tocopherols
(vitamin E) are all derivatives of 6-chro-
manol with an isoprenoid side chain in
position 2. We have recently investigated
the oxidation of the tocopherols and of
their model compounds ! in which the side
chain has been replaced by a methyl! group.
In connection with this work we have
recorded the mass spectra presented here.

Mass spectra of tocopherols have so far
been little studied. Mayer et «l? have

* Tocopherols X1ITI. Paper XII in this series,
see Ref. 1.

Table 1. Relative intensities (%) of the principal peaks in the mass spectra of chromanols [ —§.
Compounds
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published the spectra of y-tocotrienol and
of some chromanols related to plasto-
quinones. In a paper on the structure
elucidation of tocopherol dimers isolated
from corn oil, we have reported some
details of the fragmentaion of y-tocopherol.?
The mass spectra of a number of cyclic
aromatic ethers including chroman, 6-
chromanol, and 2,2-dimethylchroman have
been described by Willhalin et al.*

The spectra of all the chromanols studied
here show three main peaks, one of which
is due to the molecular ion (MT) while
the two other are due to ions formed by
loss of a C,-fragment from the heterocyclic
ring. This reaction occurs with or without
hydrogen transfer and the peaks appear
at M-55 and M-56. These fragments from
the tocol model (8) are depicted in Scheme 1
as tropylium (mfe 123) and quinone
methide (mfe 122) ions, respectively
(Path I). Willhalm et al.* found similar
fragmentation from 2,2-dimethylchroman,
but in this case always with hydrogen
transfer to form the fragment M —53.
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5,7.8-Trimethyltocol model, &-model
5,8-Dimethyltocol model, - model
7.8-Dimethyltocol model, ¥-model
5.7-Dimethyltocol model,
8-Methyltocol model,
7-Methyltocol model
§-Methyltocol model
Tocol model

§-model

Another fragmentation route of th~
tocopherol models occurs via the loss of
one of the geminal methyl groups (/e 163;
Path IT in the Scheme). This reaction would
be equivalent to the loss of the side chain
which occurs in the fragmentation of
y-tocotrienol.? The further degradation
after the methyl elimination occurs by
ring contraction via the loss of a C,-frag-
ment (mfe 135). Similar fragmentation
is found in 2,2-dimethylchroman.*

The original motive for this work was
to study the fragmentation pattern of the
chromanol moiety of the various
tocopherols by recording the mass spectra
of their model compounds. The naturally
oceurring tocopherols differ only in the
number and position of the aromatic
methyl groups. We were therefore inter-
ested to see if the fragmentation pattern
of the chroman structure, as previously !
oxidation reactions, would be dependent
on the positions of the aromatic methyl
groups. This could then formm the basis
for a simple identification procedure of the

oH |*
@ X cgHs X CoHg® ete. Path I
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HO HO HO
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Scheme 1
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tocopherols. However, all the compounds
1—& fragmented as shown in the Scheme
with path I as the dominating route.
In addition, peaks of uncertain origin
with low intensity appear at M—29 and
M—42 in the spectra of compounds
5—8 d.e. the chromanols with one or no
aromatic methyl groups.

Experimental. Mass spectra were recorded
using an LKB 9000 apparatus, electron energy
level 70 eV. The tocol model compounds
1—8 were prepared as previously described.®
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Correction to ”Mass Spectrometric
Studies on Carotenoids

2. A Survey of Fragmentation

Reactions”*

C.R. ENZELL and G.W. FRANCIS

Chemical Research Department, Swedish
Tobacco Co., S-104 62 Stockholm, Sweden

S. LIAAEN-JENSEN

Institute of Organic Chemistry, The Technical
University of Norway, Trondheim, Norway

n p. 794, line 6 from below, the m/e-
values for the M—16 ion of Iycoxanthin
should read: found 536.438, required
536.4375.
Received July 2, 1969.
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Stabilization of the Tunnel
Structure of Mo;0,, by Partial
Metal Atom Substitution
LARS KIHLBORG

Institute of Inorganic and Physical Chemistry,
University of Stockholm, S-104 05
Stockholm 50, Sweden

In the course of a study of the molyb-
denum-oxygen system! a phase de-
signated 0-molybdenum oxide was ob-
served. Its composition was found to be
close to MoO,4, and this was confirmed
by a subsequent crystal structure deter-
mination ? which demonstrated the formula
to be Mo;O,,. The synthesis was performed
by mixing appropriate amounts of MoO,
(or Mo) and MoO; and heating the samples
in evacuated silica tubes. The 6-phase
was obtained in the small temperature
interval 500—520°C. It seemed to form in
a metastable state, however, since it could
nott be reproducibly prepared and was
found to decompose by prolonged heat
treatment.

The crystal structure of MoO,, is
tetragonal and its unit cell dimensions are
given in Table 1. It is composed of MoO,

Table 1. Unit cell dimensions for Mo,0,, type
phases. a’ refers to the subcell related to the
superstructure cell by a=2a’.

Composition a’ ¢
(V0.08M00,02)50 14 22.85 A 3.989 A
Mo;0,, 23.00 3.937

(W4.25M0g 755044 23.09 3.905

octahedra and MoO, pentagonal bi-
pyramids which, perpendicular to the
unique axis, are coupled together by edge-
and corner-sharing in a rather complicated
way as shown in Fig. 1. Parallel to that
axis the polyhedra share corners with
identical ones above and below. Rings
of 5 and 6 octahedra can be distinguished
as seen in Fig. 1, giving rise to tunnels
running parallel to the tetragonal axis.
It may thus be characterized as a tunnel
structure according to Wadsley,® and bears
striking similarities to the structures of
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