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Development of novel ubiquitous methods for the synthesis of axially chiral
phosphinobiaryls
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Axially chiral phosphinobiaryls are one of the most important chiral
scaffolds for many transition metal-catalyzed asymmetric reactions and a great number of chiral
phosphinobiaryls has been designed/synthesized during the last thirty decades. A catalytic
enantioselective approach for the synthesis of axially chiral phosphinobeiaryls is the most
attractive protocol and several groups have reported their attempts to access chiral
phosphinobiaryls._Herein, we have succeeded the first example of the asymmetric synthesis of axially

chiral phosphinobiaryls by C-H olefination reaction utilizing a prochiral substrate with a phosphine
oxide as a directing group.
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Table 1. Optimization of the Reaction Condition?

entry Chiral Amino  temp. 3 3 4
Acid (°C) vyield (%) ee (%)° yield (%)°
1 Ac-lle-OH 100 26 5
2 Ac-Phe-OH 100 19 0
3 Ac-Leu-OH 100 34 15
4 Ac-Ala-OH 100 29 25
5 Ac-Tyr-OH 100 30 0
6 Ac-Va-OH 100 11 24
7 Fmoc-Leu-OH 100 22 62
8 Fmoc-Phe-OH 100 30 66
9 Fmoc-Val-OH 100 24 63
10 Boc-1le-OH 100 13 66
11 Boc-Leu-OH 100 trace -
12 Boc-Ala-OH 100 trace -
13 Boc-Phe-OH 100 trace -
14 Boc-Val-OH 100 9 70
154 Boc-Val-OH 100 14 84
16%¢  Boc-Val-OH 120 24 87 7
17 Piv-Va-OH 100 11 14
18 Cbz-Va-OH 100 19 50
19 Bz-Val-OH 100 18 4
20 Men-Val-OH 100 17 63
21 H-vVa-OMe 100 46 66
22 H-Val-O'Bu 100 28 55

2 All reactions were carried out in the presence of 0.088 mmol of 1in 1 mL of solvent under air. ® Isolated yields. ¢ Determined by
chiral column. 1.8 equiv of n-Butyl Acrylate. ©0.2 equiv of AACO,H.
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