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Grignard Cleavage of Allylic Esters. IV.
Steric Hindrance in the Grignard Reagent

BY Ricuarp T. ARNOLD, R. WiINsSTON LIGGETT! AND ScoTT
SEARLES, JR.2

A Grignard reagent may react with an allylic
ester of a tertiary carboxylic acid in two ways:
(1) by addition to form a ketone or an alcohol and
(2) by cleavage to form an olefinic hydrocarbon
and a salt of the acid. The two processes gener-
ally take place simultaneously and are the results
of different modes of rearrangement of the cotrdi-
nation complex which is formed as the first step in
the Grignard reaction.?4
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Unless retarded by steric hindrance the addition
process (1) usually predominates over the cleav-
age process, as in the reaction of allyl benzoate
with phenylmagnesium bromide.? With allylic
esters of sterically hindered acids, however, it has
been shown in previous communications,*® that
the phenyl Grignard reagent reacts chiefly by the
cleavage process.?

It would be anticipated that the Grignard re-
agent may have the degree of steric hindrance re-
quired to retard the addition reaction and permit
cleavage to predominate with allylic esters of un-
hindered acids. Actually it was found that in the
reaction of mesitylmagnesium bromide with allyl
benzoate, the cleavage process occurred to the ex-
tent of at least 57,7 while the normal addition
reaction to ferm 2,4,6-trimethy1benzo;)henone pro-
ceeded to the extent of about 15%.7 The Grig-
nard cleavage of allylic esters due to steric hind-
rance in the Grignard reagent has not been re-
ported previously.

Experimental

A Grignard solution prepared from bromomesitylene
(25 g.), magnesium (3.2 g.) and ether (50 ml.) was allowed
to react for eighteen hours at 25-35° with a solution of allyl
benzoate (16.2 g.) in ether (50 ml.). The reaction mix-
ture was then decomposed with slightly acidified ammo-
nium chloride solution, and the ether solution was ex-
tracted thoroughly with sodium carbonate solution (109%,).
Acidification of the alkaline solution gave benzoic acid
(5.1 g., 429, of theoretical) ; m. p. 121-121.3°,

Because of the similar boiling points of allylmesitylene
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and allyl benzoate, the neutral material obtained from the
ether solution was saponified by refluxing four hours with
alcoholic potassium hydroxide. Extraction of the mixture
with water and ether and acidification of the alkaline ex-
tracts gave benzoic acid (8.2 g., corresponding to 26%, re-
covery of unchanged allyl benzoate). Distillation of the
ether layer gave allylmesitylene (5.7 g., 36%,), b. p. 215-
222°(737 mm.), n%p 1.5149,and 2,4,6-trimethylbenzophen-
one (2.4g.,119,),b.p. 174° (12 mm.), n2lp 1.5738, as well
as some mesitylene (5.5 g.), as expected from the hydroly-
sis of unused Grignard reagent.
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The Osmium Tetroxide Oxidation of Some
Long-Chain Unsaturated Fatty Acids

By ALFRED R. BADER

As a means of extending the evidence of the con-
figurations of the products of oxidation of oleic,
elaidic, linoleic, erucic, and brassidic acid with
permanganate and peracids, a study has been
made of their oxidation by osmium tetroxide.
Since this reacts through a cyclic ester inter-
mediate,* a cis-ethylene must give an erythro diol
and a trans ethylene a threo diol. In each case the
oxidation products obtained were the ones ob-
tained also in the alkaline permanganate oxidation
of the same acids. Hence the 9,10-dihydroxy-
stearic acid melting at 132° and the 13,14-di-
hydroxybehenic acid melting at 132° are the
erythro-diols, the two isomers melting at 95° and
101°, respectively, are the threo-diols and the eight
diastereoisomers of 9,10,12,13-tetrahydroxystearic
acid have the configurations assigned them by
McKay and Bader.?

This is in accord with the work of Wittcoff and
co-workers®* who pointed out that the criteria
(viz., formation of boric acid complexes, rate of oxi-
dation with lead tetraacetate and periodate, and
rate of formation of isopropylidene compounds)
which characterize cis-glycols in cyclic structures
also characterize threo- rather than erythro-diols in
straight chain compounds.

Swern® has criticized McKay and Bader? for
their supposed assumption that alkaline perman-
ganate oxidation proceeds by “trans hydroxyla-
tion’’; this criticism is due to the use? of the con-
fusing designation ‘“‘frans’’ glycol to describe a
compound of the erythro series. ‘‘trans’ was
used? for erythro and ‘‘cis” for threo, because the
vicinal hydroxyl groups in threo diols possess a
closer spatial relationship than those in erythro
diols.* The present work supports the actual con-
clusions reached®®%% which are the opposite of
those of Hilditch and co-workers®%2 and of Dorée
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