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THE BENZILIC ESTER REARRANGEMENT.EVIDENCE FOR A SET PATHWAY IN THE BENZILIC

ESTER AND/OR ACID REARRANGEMENT
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The National Hellenic Research Foundation Athens 501/1 Greece

Summary.Benzil and 9,10-phenanthrenoquinone are transformed to the benzilic
acid-type esters by the action of lithium test-butoxide in tetrahydrofuran
(THF) -benzene. The semidione of the diketone has been shown by ESR spectro-

scopy to be an intermediate.

It has been pointed out1

that the benzilic acid rearrangement "...is some-
thing of an oddity, since it is one of the few base-catalyzed skeletal rear-
rangements that are known"., Indeed,other base catalyzed rearrangements , e.g.
the Wittig rearrangement , have been shown to involve free radical intermedi-
atesz. It is the purpose of this communication to provide experimental evi-
dence , suggesting that the benzilic acid rearrangement may follow a SET path-
way , and to describe the direct transformation of vic-diketones to the re-

spective esters of benzilic-type acids by the action of lithium alkoxides,

e.g. eq. (1).
ArC(=0)—-C(=0)Ar + LiOBu"™ —» ArZC(OLi)COZBu
Ar = Ph , tent-butyl benzilate, 96% ;Ar,Ar =
2,2'-biphenylyl, tert-butyl 9-hydroxy-4Luorene-
9-canboxylate, 73% ,m.p. 99-100 O {hexane)

The reaction with lithium fexrt-butoxide appears to be very clean, while with

o z

(1

other alkoxides is less so, or even fails with certain ones, e.g. LiOEt , un-
der our conditionss. Our attempts to rearrange benzil with lithium dialkyl-
amides, LiNR2 (R = Et, 4{~Pr) , were unsuccessful, eq. (2).
PhC(=0)Y-C(=0)Ph + LiNR, —4p PhZC(OLi)CONR2 (2)

Intensive coloration develops upon mixing aromatic v{ic-diketones with LiOR
in THF solvent. Benzil gives a violet solution , and 9,10-phenanthrenoquinone
a brownish-red solution ., At this stage the reaction mixture is paramagnetic.
For example, a solution of benzil and LiOBut in benzene-THF (99:1 v/v %),

exhibited the ESR spectrum shown in Fig.1l , which is assigned to the lithium
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semidione of benzil4. On the basis of this evidence the following SET mecha-

nism is suggested for benzilic ester and/or acid rearrangement, Scheme 1

Fig.l (See the text)
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Namely, we suggest that benzilic ester and/or acid rearrangement is of the

"neophyl” type, but here the migrating Ph radical is m-bonded to a ketenic sys-
tem, rather than toasimple olefinic double bonds. The geminate radical RO’

must play some important role in the transformation. This is suggested by the
fact that, although LiOEt converts benzil to the relevant semidione ,it fails

however to cause rearrangement.
In conclusion, benzilic acid and/or ester rearrangement appears to occur
through a SET pathway, as do other base catalyzed reactions, i.e.the Meerwein-

Ponndorf-Verley reductions6 and the Cannizzaro reaction7
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