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The unsymmetrical phosphinooxazolines 1 constitute one
family of the newest generation of chiral bidentate ligands.1

These ligands possess a chiral centre on the oxazoline portion
and have the opportunity to incorporate a chiral P-centre. As
part of a metal complex, the soft donor P-atom is a p-electron
acceptor, unlike the hard donor N-atom. Stereoelectronic
‘trans-influence’ dictates that the atom complexed to the
metal centre trans to the P-atom is significantly more electro-
philic than the one located trans to the N-atom; thus regiose-
lectivity of reactions is inherently increased by the electronic
properties of the ligand. To date, the most promising com-
plexes that contain these ligands contain a Cu, W, Pd, Pt, Ru
or Ir centre and have been shown to catalyse a variety of re-
actions (including hydrogenation of ketones, olefins and im-
ines;2-4 Diels-Alder reaction5) in high yield and enantiomeric
excess.

Preparation: Either of two modular routes provide the op-
portunity to efficiently synthesise extensively varied phos-
phinooxazoline ligands 1 in no more than three steps from
commercially available material.6 The asymmetric metal
complex catalysts are generated in situ in the relevant reac-
tion.
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Y = CN, CO2H

1

a: R = Ph, Ar1 = Ar2 = Ph
b: R = i-Pr, Ar1 = Ar2 = Ph
c: R = t-Bu, Ar1 = Ar2 = Ph
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Abstracts

(a) Good enantioselectivity has been achieved when using 1
complexed to Pd,7, 8 W,9 Ir10 or Pt11 to catalyse allylic substitu-
tion reactions using a variety of nucleophiles (Nu) and allylic
substrates (including examples containing non-identical R
groups).

(b) 1c has proved to be an efficient ligand for the enantioselec-
tive Heck reaction. Examples of carbocycles and O- and N-het-
erocycles reacting with aryl and cycloalkenyl triflates have been
reported. High selectivity due to the low extent of C-C double
bond migration in the heterocyclic ring of the product is nota-
ble.12
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Nu = " -CH(CO2Me)2 ",

1 mol% [Pd(C3H5)Cl]2,

2.5 mol% 1a-c,

R = Ph,  94-99% yield, 95-99% ee
R = i-Pr, 88-93% yield, 89-96% ee

N,O-Bis(trimethyl-
silyl)acetamide,

CH2Cl2, 23 °C

MeO2C CO2Me

R = Ph, X = Ac
R = i-Pr, X = Ac

O

O TfO

3 mol% Pd(dba)2,
6 mol% 1c,

2.5 days
C6H6, 23 °C

+
(i-Pr)2NEt,

92% yield, 99% ee
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