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ELECTRON-IMPACT-INDUCED HYDROGEN MIGRATION IN ORGANIC MOLECULES—III
DOUBLE HYDROGEN MIGRATION IN SUBSTITUIED TERT-BUTYLBENZOATES
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ABSTRACT

The mass spectra of substituted tert-butylbenzoates contain fragments resembling the corres-
ponding protonated acids, the formation of which involve a double hydrogen rearrangement in the
molecular ion. The mechanism and the substituent effect of this process are discussed.

INTRODUCTION

HE fragmentation involving double hydrogen
transfer is noticed in the mass spectra of aliphatic
esters'~?  higher alkyl benzoates®®%!°% N-alkylmalei-
mides!!, substitgyted diaziridinones!®, substituted ura-
cils'’®, methoxy carbonyl hydrazones'* and certain
organophosphorus estersi®:'¢, Labelling studies have
shown that the observed double hydrogen transfer
is non-site specific in nature and the mechanism of
this process is not clearly established in many of the
cases. This paper presents a double hydrogen migra-

tion observed in the mass spectra of tert-butylbenzoates

(I to IX) (Scheme I),

I R=H
I R=o-CHj
I R= rn-CH3
T | V R= p-OH
Cao-5“™ Vi R= 0-COOH
CH3 VIl R= 0-NOj
R VII R= m~-NO2
IX R= p-NO3
Scheme |

RESULTS AND DISCUSSION

The molecular ion is absent in the mass spectra of

all the tert-butylbenzoates (Table I). The expected
tert-butyl cation at m,z $7 happens to be either the

base peak or an intense peak except in the case of

compounds IV and V. The McLafferty rearrange-
ment 1on ‘&’ originating through a simple y-hydrogen

migration (Scheme II) is insignificant in all the mass
spectra except in the case of III, but this mode of

hydrogen transfer places the charge on the common

Fragment at m/z 56.

* To whom inquiries should be addressed,
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BAThe anticipated double hydrogen migration fis
observed (Table I) in almost all the compounds on
electron-impact. The formation of a stable jon b
resembling the corresponding protonated acid ard a
stable allylic radical ¢ may be the driving force
for the double hydrogen transfer. Two possibie
mechanisms ¢an be envisaged for the double hydrogen
migration process which are shown in Scheme 1IL.
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TABLE I

Partial mass spectra of compounds I to IX

———
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Compound 4
R — 22 ofb
56 57 CHs+R a b d M+
1. H 35 69 34 9 100 95 1 25
’ ’ (mlz 77) (mfz 122)°  (m/z 123)  (m/z 105)  (m/z 178)
II. o-CH, ° 12 100 34 ' . 91 63 3 16
' “ 0 (mfz 91) (mfz 136) - (mf{z 137) (m[z 119)  (m/z 192)
.  m-CH, 30 93 86 g7 - ' 59 100 03 8
‘ (m/z 91) (mfz 136) "~ (njz 137y (m/z 119)  (m]z 192)
IV. p-CH; . 100 - T 69 74 . 18
(m]z 91) (mfz 136) (mfz 137y  (mfz 119) (m/z 192)
V. p-OH . 24 ‘o 85 100 .o 34
(mlz 93)  (m/z 138) (m/z 139) (m/z 121) (m/z 194)
Vi. o0-COOH 35 100 .o “s 18 70 .o 4
(mfz 121)  (n/z 166) (m{z 167) (m/z 149) (m[z 222)
VII. 0-NO, 42 100 . - 11 50 ] 2
(mjz 122) (mfz 167) (m/z 168) (m/z 150) (m[z 223)
VI, m-NO, 57 100 4 1 4 70 2 1
(nfz 122) (mfz 167y  (m/z 168)  (m/z 150)  (m/z 223)
IX. p-NO, 72 100 1 - . 65 2 .
(mjz 122) (m]/z 167) (mfz 168)  (m[z 150) (m/z 223)
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