NuMmBER 1, 1967

51

Migrations to Carbonium-ion Centres Generated upon Electron Impact

By R. Granam Cooxs and DuprLeEy H. WiLLiaMS

(University Chemical Laboratory, Cambridge)

THE occurrence in mass spectra of ions formed by
the migration of groups other than hydrogen has
received a great deal of attention during the last
few years.! We report the occurrence of a novel
type of migration which frequently leads to very
abundant ions associated with combinations of
carbon and oxygen atoms not present in the original
molecule.

In general, the migration occurs to a carbonium-
ion centre which has been generated by electron
impact. For example, the base peak in the
spectrum (Figure 1) of B-bromo-S-phenylpropionic
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FIGURE 1

acid (I) is found at m/e 107 (C;H,0+),2 which is
shown by an appropriate metastable peak to arise
from the M —Br ion [(a), m/e 149] by the loss of
keten. The hydroxyl migration which must occur
in this process is depicted by [(a) — (b)], but a less
likely 1,5-migration [(c) — (d)] cannot be ruled out
on the evidence at present available. Ring ex-
pansion of the ions [(a), (b), (c), and (d)] to the
corresponding tropylium ions® is of course not
excluded. The spectrum of the methyl ester of (I)
shows a completely analogous rearrangement giving
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rise to the ion CgHyOt (m/e 121, 129, of base
peak).

To indicate the general scope of this kind of
reaction, the mass spectrum of dimethyl phenyl-
succinate (II) may be cited. In this case the base
peak corresponds to a methoxytropylium ion, or
substituted benzyl cation (f), which is formed by the
elimination of keten from the M —CO,Me species at
mfe 163 (e).
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The case for rearrangement of groups to car-
bonium-ion centres is supported by the observation
of hydroxyl and alkoxyl migrations in compounds
in which the carbonium ion may be generated
immediately adjacent to an acid or ester function,

1001~ 135(M-Br)
Y el -co
=4 *
Ll
o
£ 60}
3
0
«~
2 Yr 91
k) nl G (M-COH)
o 201 69 +
2 2 e l#” 214216 (M)
T T T T T T ul
20 40 60 8 100 120 140 160 180 200 220
mfe
FIGURE 2

CHEMICAL COMMUNICATIONS

respectively. Thus the M—Br ion from o-
bromophenylacetic acid (I1I) decomposes by loss of
carbon monoxide as indicated in Figure 2. The
necessary hydroxyl migration may be depicted as
(g = b).
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Again this type of reaction is quite general, and
the previous observationt that the base peak in the
spectrum of diethyl phenylethylmalonate (IV) is
due to a CyH,,Ot ion is now brought within the
scope of a general reaction [see (IV) — (h) — (i) -

(i) or (3")].
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Other examples of the formation of major
fragment ions which can be rationalized in terms of
alkoxyl, hydroxyl, or phenyl migrations to
carbonium-ion centres via 3-, 4-, and 5-ring transi-
tion states have been observed and will be reported
in a full Paper.
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