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I ntroduction

A family of biphenyl ligands for transition-metal-cata-ligands1 and2 is most likely due to a combination of
lyzed cross-coupling reactions is becoming well dociseveral factors such as steric and electronic properties,

mented in the literature® Buchwald and colleagues
invented and developed ligantdand2, which have found
utility in C—C2 C-Na3a3cand C—G bond formation.

PCyz P(t-Bu)2
1 2

Figure 1 Biphenyl-based phosphine ligands

Palladium complexes supported by ligardidand2 are

efficient catalysts for C—C, and C—heteroatom (C-N ang,

C-0) bond formation of aryl halidés, triflates®® and

basicity of the phosphorus and their abilities to form
palladacycles.

Preparation of the ligandsand2

Ligandsl and2 were prepared in high yields in a one-pot
transformation (Scheme 1) and are also now commer-
cially available?® They are generally air-stable, white,
crystalline solids that require no special handling. These
ligands interact in unusual and interesting manners with
the metal and thereby modulate the reactivity of the metal
for various transformations. There is also a balance
between steric and electronic properties among these
mpoundgP

sulfonate¢. Catalysts supported by the ligands shown i o .
Figure 1 are reactive, efficient and operationally simple 1 | A @ _RPa 2 | :
generate. Ligand is effective for hindered substrates a X

very low catalyst loadings (0.000001 mof&pmpared M = MgX 1L R=Cy
with ligand 2. The efficiency of catalysts derived from M=U 2:R=tBu

Abstracts

Scheme 1

(A) Buchwald and co-workers have used biphenyl ligandsd2
for palladium-catalyzed Suzuki reactions of arylhalides at roc
temperaturé®
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1 mol% Pd(OAc),
Me 2 mol% Ligand 1 or 2 Me
Me Br 3 equiv KF, THF Me O
up to 94% yield
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(B) Lakshman et al. extended the utility of these phosphine ligar *

- - > X General reaction r
to the class of nucleosidédJse of ligandl for palladium-cata- ' Ny,
lyzed Suzuki—Miyaura cross-coupling reactions of nucleosides </N | SN ¢ Y
sulted in the C_—6 aryl derivatives and yielded 80-90%. Ligand R N N/)\R Pd(OAC), R
was less effective. o Ligand 1

Q +ArB(OH); — -
R X=Cl,Br base, R'
R =-OTBDMS solvent

10 mol% Pd(OAc), NO
O 20 mol% Ligand 1
_comoPhLigand
2 equiv K3gPOy

\N THP, r.t, 16 h <,N N

NE NN
NH2 O.N B(OH), N* NH;

R’ = -OTBDMS

R’ R 82%
(C) Ligandsl and? yield efficient catalytic systems for palladium- NH, 1 mol% Pda(dba)s H
mediated amination of aryl chlorides, bromides and trifliZtes. /©/ /©/ ngand 1 N
1.4 equiv K3PO4
DME, 80 T AcO 95%

1 mol% Pd(OAc),

OMe
OMe 2 mol% ligand 2 @[
* HaNBn : NHBn

al 1.4 equiv NaOt-Bu
toluene, r.t., 14 h 99%
(D) Recently it was reported by Echavarren and co-workers tI- AgSbFg (2 mol%)
ligand1in a complex with Au(l) acts as an efficient catalyst to giv /%Q CH,Cly, r.t.
a variety of cycloisomerization and addition derivatives. 1,Z oy oY Z 1
Enynes or arylalkynes react abro temperature with alkenyl or an N\ "Sp-auc AR
aryl groups in intramolecular [4+2] cycloaddition of to give hy O S
drindanes or linearly fused tricyclic systefns. R=Cy
(E) Ligand2 was also utilized in rhodium-catalyzed additions ¢~ OH
alkynes to activated 1,2-diketones and aldeh§des. 3 mol% Rh(acac)(CO),
\)v T Ligand 2
THF, 40T, 24h o [
OH
(F) Ligandl was used in Pd-mediated Suzuki coupling reaction | ,O Pd,dbag, Ligand 1
resin-bound monomethylated tryptamine and arylboronicacid. g Ne S - = .
m\/ // ArB(OH),, t-BuOK
1,4-dioxane, 80 T
P : ,
N Ar IL\/\S/O
W A\
N
H
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