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Pd-Catalyzed Arylation of Phosphines:
Reversibility and Ligand Exchange Issues

K. MICHAL PIETRUSIEW}CZ", KAMIL DZIUBA? and
MACIEJ KUZNIKOWSKI®

8Department of Organic Chemistry, Maria Curie-Skfodowska University, 20-614
Lublin, Poland and "Centre of Molecular and Macromolecular Studies, Polish
Academy of Sciences, 90-363 £6dZ Poland

Our studies on the fate of the phosphine co-catalyst in the Heck arylation reaction have
revealed that the quaternary tetraarylphosphonium cations which are formed from
tniphenylphosphine and aryl 10dide under the reaction conditions undergo an aryl
exchange process with the aid of the palladium catalyst. Independent exchange studies as
well as model Heck arylation reactions carried out in the presence of stoichiometric
amounts of tetraphenylphosphonium iodide demonstrated clearly that the Pd-catalyzed
aryl exchange between aryl iodide and tetraarylphosphomum cation 1s a facile process
which can effectively compete with the Heck arylation. The observed exchange process
1s reversible and involves triarylphosphines as discrete intermediates.

2%Pd(OAc)

2 —_—
PhaP ™1+ p-Toll E13N. MeCN.

PhyP’ 17+ (-TohPh3P 1™ 4+ (p-TolyPhoP" 1”

HXOC. 38h 4% 48% 18%
PhyP 4y ZhPdOA) Phjlg + PhoP_~Tol
- — -
rP 7 + p-Toll + PhyP" | EiyN. MeCN. 2f A ~Ph 2 ol-p
100PC. 200 43% 25%

Pentaarylphosphoranes are not intermediates The effects of the ring substituents mn aryl
todides and tetraaryl phosphonium cations on the facility and extent of the exchange has
been elucidated Emerging synthetic applications of this novel Pd-catalyzed aryl
exchange process have also been delineated
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