
+
0.5 mol% [RhCl(CH2CH2)2]2

2.1 mol% ShiP

88 - 98% yield
62 - 87% ee

R H

O
ArB(OH)2 R Ar

OH

R = aryl, alkenyl

2 equiv KF
toluene/H2O (1:1), 0 oC

Ar1 N
Ts + Ar2B(OH)2 Ar1 N

H
Ts

Ar23 mol% Rh(acac)(CH2CH2)2
6 mol% ShiP

56 - 85% yield
85 - 96% ee

4 equiv KF
toluene/H2O (1:1), 35 oC

+

3 mol% [RhCl(CH2CH2)2]2
6 mol% ShiP

51 - 96% yield
70 - 93% ee

ArB(OH)2R1 OR2
O

O
R1

OR2
OH

O

Ar

2 equiv LiF
DCE/H2O (1:4), rt

R1 = aryl, alkenyl
R2 = Et, i-Pr, t-Bu, Ph, Bn

X

Et3B or Et2Zn
5 mol% [Pd]

10 mol% ShiP
R1

OH

R1 CHO

R2 R2

52-97% yield
83-97% ee

X = OH, OAc, OPh, Cl, Br, ect.

R1 = aryl, alkyl
R2 = aryl, methyl

1 mol% [Rh(COD)2]BF4
2.2 mol% ShiP

94 - 96% yield
90 - 95% ee

NHAc

Me

Ar
NHAc

Me
Ar+ H2 (50 atm)

CH2Cl2/toluene, rt, 12 h
*
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Catalog #15-5157 (11aS)-(-)-10,11,12,13-Tetrahydrodiindeno[7,1-de:1',7'-fg][1,3,2]dioxaphosphocin-5-phenoxy, min. 98%  
 (S)-ShiP 
 
 
 
 
 
 
 
 
 
 
Note:  Spiro Monophosphite and Monophosphoramidite Ligand Kit component. 
 
Technical Notes: 

1. Chiral ligands for rhodium-catalyzed arylation of aldehydes with arylboronic acids. 
2. Chiral ligands for rhodium-catalyzed arylation of imines with arylboronic acids. 
3. Chiral ligands for rhodium-catalyzed arylation of α-ketoesters with arylboronic acids. 
4. Chiral ligands for palladium-catalyzed asymmetric umpolung allylation of aldehydes. 
5. Chiral ligands for rhodium-catalyzed asymmetric hydrogenation of (Z)-β-arylenamides. 
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