Tetrahedron Letters, Vol. 38, No. 3, pp. 365-366, 1997
Pergamon Copyright © 1996 Elsevier Science Ltd

Printed in Great Britain. All rights reserved
PII: S0040-4039(96)02305-2 0040-4039/97 $17.00 + 0.00

The Chemistry of Pentavalent Organobismuth Reagents.
New Preparative Methods for Aryl Bismuth (V) Carboxylates and Sulfonates.
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Abstract: Two new methods for the preparation of aryl bismuth (V) carboxylates and sulfonates are
reported. The first strategy involves an acid catalysed ligand exchange from triphenyl bismuth

diacetate, while the second utilizes an oxidative addition of dibenzoyl peroxide catalyzed by BF;.OEt,.
Copyright © 1996 Elsevier Science Ltd

The arylation of organic substrates remains an arduous task for the synthetic chemist. Using bismuth
reagents,' a wide range of functional groups can be arylated and, in some cases, alkylated. The effect of
copper salts, or in some instances of metallic copper, permits the arylation of amines and alcohols.” In
appropriate cases, very hindered compounds can be prepared in good yields.}

During our studies on the preparation of new bismuth (V) species as arylating reagents, we have found
that the readily accessible Ph,Bi(OAc), * easily undergoes ligand exchange * in the presence of a strong
carboxylic or sulfonic acid  (Scheme 1). A number of examples are listed in the table.

ArBi(OAc), + 2xH  __CHChL ArBiX,
r.t.

XH : CF,CO,H, CH;SO3H, TosOH

Scheme 1

Table: Examples of Ligand Exchange from Ph,Bi(OAc),.

Entry  Ar;Bi(OAc), XH Product Yield
1 PhyBi(OAc), CF,CO,H Ph;Bi(OC(O)CFs), 87%
2 PhiBi(OAc); CH3SOsH  Ph;Bi(OSO,CH3), 82%
3 Ph;Bi(OAc), TosOH Ph,Bi(OTos), 75%
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The pathway developed above offers the advantage over the “classical one” 7 (Ph,Bi — Ph,BiCl, —
Ph,BiCO, — Ph,BiX,) in that it requires fewer steps from the commercially available Ph,Bi. Furthermore, the
direct conversion of Ph,BiCl, into the di-carboxylate, using the sodium or potassium salt of the corresponding
acid,' necessitates extended periods of reaction. This method is therefore an improvement over existing
methodologies by providing a shorter, more efficient route to the desired Bi (V) species.

We also conceived that the oxidation rate of aryl bismuth (III) by dibenzoyl peroxide should be
enhanced in the presence of a catalytic amount of boron trifluoride etherate (BF,.OEt,).” While the previously
reported method of Dodonov ' needs prolonged reaction time (300 hours), the addition of 0.1 equivalents of
BF,.OFEt, allows a much faster process (24 hours) (Scheme 2) in accordance with our conception with a
satisfactory yield of easily purified product.

ABi  + (PhC(O),0, + BF,OBycat. —C8% . ArBi(OB2),
.t
Scheme 2
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