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Selective transfer of a substituent-bound electro-
phile to a carbon ortho to the substituent is often invoked
to explain anomalous ortho-para ratios in electrophilic
aromatic substitution (1,2). We wish to report a particularly
clear cut example of this. Hydroboration of acenaphthylene
in diglyme by either the ex situ or in situ procedure (3)
followed by acetolysis of the resulting organoborane affords,
in addition to a poor yield of a mixture of acenaphthene and
acenaphthylene, substantial amounts (25-U45 percent yield) of
3-acetylacenaphthene (E). That this ketone is derived from
an intramolecular acylation reaction follows from the follow-
ing observations.

1) Only 1 is produced; no 5-acetylacenaphthene
could be detected. In contrast, acetylation of acenaphthene,
using acetic anhydride and boron acetate or magnesium per-
chlorate gave mixtures of 3- and 5-acetylacenaphthene with

the latter predominating. This, of course, is in agreement with
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the known pattern of electrophilic attack on acenaphthene
(%,5,6).

2, Both acenaphthene and 1 appear to share a
common precursor. Monitoring of an acetolysis reaction
mixture (1209 by vpc showed that the ratio of 1 to
acenaphthene remaihed relatively constant at from 1.8 after
ten minutes heating to 1.5 after fourteen hours.

3. The acyl-bearing carbon in 1 is that adjacent
to the boron-bearing carbon of the intermediate organo-
borane. When the hydroboration reaction mixture was
subjected to acetolysis with deutercacetic acid (eq. 1),

2-deutero-3-acetylacenaphthene (g) was produced. On the

other hand, reaction of acenaphthylene with hexadeuterodi-
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yorane followed by acetolysis (eq. 2) afforded l-deutero-3-

acetylacenaphthene (3). The structural assignments follow
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from the NMR spectra of the ketones. In the spectrum of 1
the bridgze methylenes appear as two multiplets (7) at 8 3.35
and 3.65 in a typical (8) AzBz pattern. In the spectrum of
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2, the low field multiplet (assigned to the C-2 methylene
group) corresponded to only one hydrogen and in the
spectrum of 3 the high field multiplet corresponded to

one hydrogen (9). Repetition of the sequences in equations
one and two, using propionic acid and deuteropropionic

acid gave deuterated 3-propionylacenaphthene (10) with the
same positioning of deuterium as above.

4) Formolysis of the intermediate organoborane
gave an eight percent yield of acenaphthene-3-carbox-
aldehyde, an oil, homogenous by vpc, which was identified
by oxidation (silver oxide) to acenaphthene-3-carboxylic
acid.

From these results we conclude that the intermediate
organoborane may serve as an intramolecular acylating agent

as shown. Neither the production of the ketones and
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aldehyde nor the highly specific directive effect seems
to be consistent with an intermolecular acylation. Intra-
molecular acyltransfer should be especially favorable in
the above case since not only is the geometry of 4 favorable
for this, but acenaphthene is known to possess abnormally
high reactivity toward electrophilic substitution (11).
The yields of the two 3-acylacenaphthenes are high enough
to make the reaction preparatively interesting. Several
other examples of high ortho-para ratios in electrophilic
substitution which presumably arise from coordination of
the attacking electrophiles with ring substituents (12,13)
have kind.ly been pointed out by a referee. Particularly
to the point is the nitration of phenylboronic acid (13).
These and the previously cited examples differ from the
present case in that they involve complexing of a performed
electrophile with ring substituents while the example
reported here involves intramolecular formation and transfer
of the electrophile. Mechanistically, however, the two
types of reaction are quite similar.
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