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Salen and half-salen palladium(Il) complexes (salden)Pd (1, salden=N,N’-bis(3,5-di- tert-butylsalicylidene)-
1,2-dimethylethylenediamine), (hsalph)PdCl (2, hsalph=3,5-di-tert- butylsalicylidene-1-iminophenylene-
2-amine), and (salph)Pd (4, salph=N,N'-bis(3,5-di-tert- butylsalicylidene)-1,2-phenylenediamine) were
prepared and structurally characterized by X-ray crystallography. Complex 2 proved to exhibit high catalytic
activity toward Suzuki-Miyaura reaction. Polyaromatic C3-symmetric derivatives and various fluorinated

biphenyl derivatives were readily achieved in good yields using Suzuki-Miyaura reaction catalyzed by

Keywords: complex 2.

Salen and half-salen ligands
Palladium complexes
Suzuki-Miyaura reaction

© 2009 Elsevier Ltd. All rights reserved.

1. Introduction

Palladium-catalyzed Suzuki-Miyaura reaction has been used
extensively for the synthesis of natural products, pharmaceutical
intermediates, conducting polymers, pesticides, and liquid crys-
tals."? By far, phosphine-based ligands remains to be the most
popular selection in this reaction.>~® However, most of the phos-
phine ligands are air- and moisture-sensitive, and P-C bond deg-
radation sometimes occurs at elevated temperatures, which leads
to palladium aggregation and eventually affects the overall catalytic
performance.'® Recent application of phosphine-free ligands, such
as N-heterocyclic carbenes,''"?* N,N,O-chelate ligand,?> N,0- or
N,N-bidentate ligands,”?%-3? aryloximes,>>34 arylimines,>-3° N-
acylamidines,*® guanidine®! and simple amines**#’ to Pd-cata-
lyzed Suzuki-Miyaura reaction has opened new opportunities. The
design of novel palladium complexes bearing phosphine-free
ligands, which show high catalytic activity and selectivity toward
C-C bond forming reactions is becoming increasingly important. In
our previous work, bis(imino)pyridine palladium(Il) complexes
have been used successfully to catalyze Suzuki-Miyaura reaction in
water. #8349 Herein, we describe the synthesis and characterization
of air- and moisture-stable palladium(Il) complexes bearing Salen
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or half-salen ligands and their catalytic activity toward Suzuki-
Miyaura reaction.

2. Results and discussion
2.1. Synthesis of complexes 1-4

(Salden)Pd (1, salden=N,N’-bis(3,5-di-tert-butylsalicylidene)-
1,2-dimethylethylenediamine) was prepared by the reaction of
ligand Ly with PdCly(CH3CN), in ethanol for 12 h at room temper-
ature. However, the reaction of ligand L, with PdCl,(CH3CN); in the
same condition afford product 5, rather than the expected complex
(salph)Pd (4, salph=N,N’-bis(3,5-di-tert-butylsalicylidene)-1,2-
phenylenediamine). We speculated that product 5 should consist of
(hsalph)PdCl (2, hsalph=3,5-di-tert-butylsalicylidene-1-iminophe-
nylene-2-amine) and 3, which were formed by the reaction of
PdCly(CH3CN), with ligand L3 and benzene-1,2-diamine derived
from the hydrolyzation of ligand Ly, respectively. To verify this
hypothesis, complexes 2 and 3 were prepared by reaction of
PdCl(CH3CN); with the corresponding ligands in EtOH. Compara-
tive studies of "H NMR (Fig. 1), 3C NMR, IR spectra, HRMS (EI), and
element analysis indicated that product 5 surely consist of com-
plexes 2 and 3 (molar ratio, 2:3=4:1). Finally complex 4 was syn-
thesized using another method that the CHCI3 solution of ligand L,
reacted with the CH3CN solution of PdCl;(CH3CN), for 1 h at reflux
condition (Scheme 1). The structures of complexes 1, 2, and 4 were
further confirmed by X-ray crystallography. The crystal structures
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Figure 1. 'TH NMR spectra (aromatic region) of complexes 2, 3, and product 5
(400 MHz, DMSO-dg).

of complexes 1, 2, and 4 are shown in Figures 2-4. Selected bond
lengths and angles are summarized in Table 1. The geometries of 1,
2 and 4 is a distorted square planar, and the Pd-N bond lengths
(Pd(1)-N(1) 1.964(17) A, Pd(1)-N(2) 2.025(19) A) of 2 are slightly

Figure 3. ORTEP drawing of complex 2.
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Scheme 1. Synthesis of complexes 1-4.
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