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Specificity of Hydrogen Rearrangement in Phenyl Valerate Fragmentation
Upon Electron Impact

By GranNT G SmiTH* and Scort W COWLEY
(Department of Chemustry, Utah State University, Logan, Utah 84321)

Summary Hydrogen rearrangement in phenyl valerate
upon electron impact was found to be site selective (879,)
from the a-position

STRAIGHT-CHAIN methyl esters readily undergo hydrogen-
transfer due to a McLafferty rearrangement upon electron
mmpact (Scheme 1)1
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The mass spectrum of straight-chain phenyl esters such
as phenyl valerate and phenyl butanoate? were studied
However, no corresponding peak of any significance was
observed at m/e 152, which would have resulted from a
stmilar hydrogen rearrangement as that in Scheme 1 A
hydrogen rearrangement does occur but involves the
phenolic portion of the molecule, instead, producing a base
peak at m/e 94

Deutertum labelling of the phenyl valerate in the o-
position (essentially 1009,) indicated that 87%, of hydrogen
transfer was from the a-position and only 139, resulted from
hydrogen abstraction from other positions in the chain
Either a six-membered hydrogen rearrangement involving
the phenyl ring (Scheme 2) or a four-membered cyclic
hydrogen transfer may be mvolved (Scheme 3)
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ScHEME 3  Four-membered transition state

Various aromatic compounds undergo hydrogen transfer
upon electron mmpact Deuterium labelling has demon-
strated that such compounds as alkylbenzenes® and the
corresponding alcoholst* and ethers*:? (with the oxygen n
the 2’-, 3’-, or 4’-position), all undergo hydrogen transfer
from the 3’-position This supports the mechanism shown
1 the Scheme 2 However, other studies using deutertum
labelling have shown that n-butyl phenyl ether (with the
oxygen atom in the 1’-position), exhibits a m/e 95 peak
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resulting from a random hydrogen abstraction from the
alkyl chain. Based on the rationale used by MacLeod and
Djerassi® a cyclic four-membered rearrangement (Scheme 3)
is also a logical fragmentation pattern.

Phenol exhibits a base peak at m/e 94, and upon frag-
mentation produces two characteristic peaks at m /e 66 and
65, resulting from a loss of CO and CHO, respectively.” It
has been suggested that phenol passes through a cyclo-
hexadienone intermediate similar to (a) in Scheme 2 to
produce the cyclopentadiene ion at /e 66.8

Rinehart and Siegel® and Woodgate and Djerassil® have
shown that there is no loss of ring carbon identity in the
molecular ion of phenol (using [1-!*C]phenol) prior to
expulsion of CO. Likewise, Woodgate and Djerassi
showed that scrambling did not occur with the carbon in the
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ring during the fragmentation of n-butyl [1-13C]phenyl ether
to the fragment m /e 94 and subsequently to m /e 66 by loss
of CO. They concluded that the ether formed a phenol-like
ion at m/e 94.

Comparison of the two spectra of phenyl valerate with
that of phenol shows that the loss of CO from the phenol-
like ion at m/e 94 resulting from hydrogen migration
fragmentation from the molecular ion of the ester is not as
ready as from phenol itself. This indicates that either the
structures for the two ions at m/e 94 differ and/or that they
have significantly different energy states.
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