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The mass spectral behaviour under electron impact (E!) of disalicylates of some a,w-alkanediols is
discussed. The mass fragmentation of these compounds is influenced by a strong intramolecular
hydrogen bond between hydrogen of the OH group and oxygen of the neighbouring carboxyl group.
Metastable transitions were used to substantiate the proposed fragmentation scheme.

While the electron impact mass spectra (EIMS) of
alkyl esters of salicylic acid have been the subject of
the extensive study [1—6], nothing has been published
about the mass spectrometric behaviour of disalicylates
of some a,w-alkanediols which are used as the light
stabilizers for various polymers [7]. Therefore, the aim
of our work has been to study the mass fragmentation
of this type of compounds with the general formula

C-O(CHp)sO-C—

OH HO

where n=2—-6.

EXPERIMENTAL

The compounds investigated were synthesized
according to the literature [7].

The EIMS of compounds investigated were record-
ed using a GCMS LKB 2091 instrument under the fol-
lowing conditions: electron beam energy 70 eV, accel-
erating voltage 3.5 kV, ionizing current 50 A, and the
temperature of the ion source 250°C. Metastable peaks
in the first field-free region were obtained on a Jeol-
JMS-D 100 mass spectrometer equipped with MS-MT
01 Metastable lon Detector by scanning accelerating
voltage. During the MS analyses, the samples of the
compounds investigated were introduced into the in-
strument with a direct insertion probe.

RESULTS AND DISCUSSION

The 70 eV EIMS of disalicylates of five a,w-alka-
nediols, i.e. 1,2-ethanediol, 1,3-propanediol, 1,4-butane-
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diol, 1,5-pentanediol, and 1,6-hexanediol presented in
Fig. 1 are quite similar. On the basis of these spectra
as well as appropriate metastable transitions and us-
ing general rules of the mass fragmentation of the alkyl
esters of aromatic acids [8, 9], it was possible to deter-
mine the mass spectrometric behaviour of the com-
pounds investigated. El-induced mass fragmentation
of this type of esters shows many common features.
The intense molecular ions M* (with /[ = 5—25 %) are
stabilized by the presence of two aromatic rings and
intramolecular hydrogen bondings between the hydro-
gens of the OH groups (at the ortho positions to the
ester substituent) and the oxygens of the carboxyl
groups. The main fragmentation ions are formed, sim-
ilarly as in the case of alkyl benzoates [10—12] and
salicylates [1—6], by cleavages of the single C—OR
and C—C ester bonds of the molecular ions M™ In
this way, the series of the ions a, b, and c are formed
(Scheme 1). Moreover, a-cleavage of the ester C—O
bond in the ion cis associated with a hydrogen trans-
fer and elimination of the alkenyl radical occurs (McLaf-
ferty rearrangement) giving rise to the ion fat miz =
138 having the [o-HOC H,COOH]" structure. This ion
may also be formed directly from the molecular ions
M* in the same way. However, there are no metasta-
ble transitions which would confirm this route of the
mass fragmentation. In contrast to the double hydro-
gen atom transfers occurring in the mass fragmenta-
tion processes of alkyl benzoates [10—12], only sin-
gle atom transfers were detected in the mass spectra
of the esters investigated. This fact is in a good agree-
ment with analogous results obtained by Tajima et al.
[5, 6] for isoalkyl salicylates and may be explained by
the attraction of the hydrogen of the OH group by one
of the oxygen atoms of the neighbouring carboxyl
group. As a result of this, occurrence of the intramo-
lecular hydrogen bond prevents the hydrogen transfer
to the second oxygen atom of the carboxyl group which
isa part of the hydrogen bond. If this were not so, the
more intense peaks of the ions at m/z = 139 should
be detected in the mass spectra studied (Fig. 1).
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Fig. 1. Electron impact mass spectra (70 eV) of disalicylates of 1,2-ethanediol (a), 1,3-propanediol (b), 1,4-butanediol (c), 1,5-pentane-
diol (d), and 1,6-hexanediol (e).
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Scheme 1
The main mass fragmentation pathways of the disalicyloxyalkanes studied.

The most intense peaks which are present in all
the mass spectra of disalicyloxyalkanes correspond to
the ion gat m/z=120. This ion is formed by the expul-
sion of H,0 molecule from the ion f via a six-mem-
bered transition state (ortho effect) followed by the loss
of CO molecule to yield the ion hat m/z=92. In gener-
al, this fragmentation pathway is typical for the forma-
tion of the most abundant ions at m/z= 120 in the case
of alkyl salicylates. Also, the ion g (m/z= 120) may be
directly formed as a result of elimination of the neutral
ROH molecules (ortho effect) from molecular ions M*
of disalicyloxyalkanes studied. However, the appropri-
ate metastable transition for this fragmentation reac-
tion was not observed.

In conclusion, although the results presented in this
paper relate only to mass spectrometric studies of a
few disalicyloxyalkanes, while emphasizing the impor-
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tant role of the intramolecular hydrogen bondings, they
permit us to determine many general features of the
mass spectral fragmentation of this type of esters.
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