
JOURNAL OF MASS SPECTROMETRY, VOL. 32, 122È123 (1997)

JMS Letters

Dear Sir,

Comment on the Reported tert-Butyl Group Migration in the
Mass Spectrum of Phenyl Pivalate¤

Extensive reports are available in the literature regarding
skeletal rearrangements involving the migration of atoms and
groups accompanied by the loss of neutral molecules such as

CO, and under electron impact ionization.1h3H2O, CO2 NH3One such report is the migration of the tert-butyl group to the
aromatic ring accompanied by the loss of in the massCO2spectrum of phenyl pivalate,4 and this report is often cited as
a reference for alkyl group migration under electron impact
ionization.5h8 Based on this report, the loss of 43 u from the
molecular ion in the mass spectrum of N-phenylpivalamide
was attributed to the loss of the NHCO moiety and the
migration of tert-butyl group to the aromatic ring by another
group.9

During the course of synthesizing some model compounds
for mass spectral studies, we prepared phenyl pivalate and
characterized it by its mass spectrum. To our surprise, we
found an ion at m/z 135 corresponding to the loss of 43 u from
the molecular ion and not m/z 134 as reported earlier. We
conÐrmed the results with three di†erent mass spectrometers.
Intrigued by this observation, we undertook a detailed mass
spectral study of phenyl pivalate (1), S-phenyl thiopivalate (2)
and N-phenylpivalamide (3).

Compounds 1–4 were prepared by reported methods and
characterized by their NMR and IR spectra. The mass spectra
were measured in a VG Autospec-M mass spectrometer oper-
ated at a source temperature of 200 ¡C and an electron energy
of 70 eV with a trap current of 200 kA. All the samples were
introduced through an HP 5890 gas chromatograph equipped
with an OV-1 fused silica capillary column. High-resolution
spectra were measured at 8000 resolution for 1, 2 and 4 and
15 000 resolution for 3. All the collision-induced dissociation
(CID) spectra were recorded using the linked-scan technique
at constant B/E and helium was used as the collision gas.

The mass spectra of 1, 2 and 3 are given in Table 1. The fact
that no ion corresponding to the loss of COS is observed in
the mass spectrum of 2 conÐrms our Ðnding that the mass
assignment in the reported mass spectrum of 1 is wrong. All
three compounds uniformly give ions corresponding to the
loss of 43 u from the molecular ion. The formation of the
[M [ 43]` ion in 1 and 2 can be explained by the loss of

and/or from Accurate mass measure-C3H7~ C2H3O~ M`~.
ment at 8000 resolution shows that the loss of occursC2H3O~
exclusively in 1 and 2 and the [M-43]` ion corresponds to

(135.0813) and (151.0580) in 1 and 2 respec-C9H11O C9H11Stively. An additional possibility, namely the loss of the NHCO
group, also exists in 3. The resolution needed to di†erentiate
the loss of from NHCO is around 11 000. AccurateC2H3O~
mass measurement at 15 000 for 3 (134.0969) established again
that the loss of 43 u in 3 corresponds to and not toC2H3O~
NHCO as reported earlier. Hence the present Ðndings not
only corrects the mistakes reported in the literature but also
shows that there is no migration of the tert-butyl group as
envisaged earlier.

The parent ion scan of m/z 135 in 1 gives [M- as aCH3]`major precursor and [M-CO] and as the minor pre-`~ M`~,
cursors. For 2 and 3, was identiÐed as the major precur-M`~
sor and [M- and [M-CO] as minor precursors.CH3]` `~
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Table 1. Electron impact spectra
of compounds 1–3

Relative abundance (%)

Ion (m /z) 1 2 3

195 — 2 —

194 — 7 —

179 1 — —

178 9 — 5

177 — — 38

151 — 3 —

135 4 — —

134 — — 5

120 — — 5

110 — 55 —

109 — 27 —

94 100 — 5

93 — — 62

85 18 45 5

77 9 5 11

69 1 6 1

65 17 17 13

57 74 100 100

51 5 7 5

41 27 43 27

39 26 22 15
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Table 2. CID mass spectra of
m/z 135 from com-
pounds 1 and 4

Relative abundance (%)

Ion (m /z) 1 4

120 1.9 1.6

119 8.7 3.2

117 3.2 3.5

115 7.4 3.9

108 3.8 3.9

107 100.0 100.0

105 4.8 5.2

103 3.2 1.3

95 73.3 75.8

94 20.7 19.6

92 2.5 1.6

91 21.6 10.4

89 3.2 1.6

79 4.5 3.5

78 3.5 3.9

77 43.5 63.3

76 7.2 11.1

75 3.2 3.9

74 3.2 3.6

65 12.3 9.8

66 4.2 3.9

63 7.1 5.2

62 3.2 1.9

55 3.2 2.9

53 3.8 2.2

51 16.2 20.2

50 8.4 9.8

43 6.8 10.7

41 24.0 20.9

40 3.2 2.7

39 13.3 9.8

Based on these data, the mechanism shown in Scheme 1 can
be proposed for the formation of the [M-43]` ion with all the

compounds. The structure of the [M-43]` ion a in 1 was com-
pared with the structure of the [M-15]` ion b formed from
phenyl tert-butyl ether (4) by CID studies and the CID spectra
are found to be closely similar (Table 2), although not identi-
cal.

This result suggests the operation of other mechanisms for
the formation of the [M-43]` ion in addition to the proposed
one which may be the major pathway. Further work aimed at
elucidating the driving force for the loss of in theseCH3CO
compounds is in progress.
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