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An efficient catalyst system was established for Suzuki-Miyaura coupling of 
branched alkylboron reagents bearing a nitrogen functional group at the !-position. Stereochemical 
course of the reaction was switchable by additives. The carbon-carbon bond formation took place with 
inversion of configuration, when the reaction was carried out with phenol. In contrast, zirconium 
alkoxide mediated the reaction with retention of configuration. Two enantiomers of optically active 
nitrogen-containing organic compounds could be synthesized effectively by this method.  
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1 - - 87 29 inv 

2 H2O 2.0 85 53 inv 

3 PhCO2H 2.0 85 56 inv 

4 AcOH 2.0 87 61 inv 

5 PhOH 2.0 85 96 inv 

6 MeOH 2.0 91 12 inv 

7 EtOH 2.0 87 4 ret 

8 i-PrOH 2.0 90 15 ret 

9 t-BuOH 2.0 89 32 ret 

10 PhOH 1.0 89 69 inv 

11 PhOH 3.0 51 99 inv 
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1 (S)-1a 2a 67 [(S)-3a] 98 inv 

2 (S)-1a 2b 60 [(S)-3b] 99 inv 

3 (S)-1a 2c 83 [(S)-3c] 94 inv 

4 (S)-1a 2d 69 [(S)-3d] 91 inv 

5 (S)-1b 2a 75 [(R)-3e] 98 inv 
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1 B(OMe)3 2.0 60 24 ret 

2 B(OEt)3 2.0 85 57 ret 

3 B(Oi-Pr)3 2.0 74 63 ret 

4 B(Ot-Bu)3 2.0 80 28 ret 

5 Al(Oi-Pr)3 2.0 68 61 ret 

6 Ga(Oi-Pr)3 2.0 74 75 ret 

7 In(Oi-Pr)3 2.0 55 74 ret 

8 Ti(Oi-Pr)4 2.0 74 36 ret 

9 Zr(Oi-Pr)4 2.0 14 3 ret 

10 Zr(Oi-Pr)4•i-PrOH 2.0 10 76 ret 

11 Zr(Oi-Pr)4•i-PrOH 1.0 50 78 ret 

12 Zr(Oi-Pr)4•i-PrOH 0.5 86 78 ret 

13 Zr(Oi-Pr)4•i-PrOH 0.1 85 53 ret 

14a Zr(Oi-Pr)4•i-PrOH 0.5 63 83 ret 
a At 60 °C for 96 h. 
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entry 1 2 temp (°C)  yield (%) % es  

1 (S)-1a 2b   80 67 [(R)-3b] 78 ret 

2 (S)-1a 2c   80 96 [(R)-3c] 83 ret 

3 (S)-1a 2c   60 54 [(R)-3c] 87 ret 

4 (S)-1a 2d   80 73 [(R)-3d] 86 ret 

5 (S)-1a 2d   60 56 [(R)-3d] 93 ret 

6 (S)-1b 2a   80 71 [(S)-3e] 85 ret 
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entry ligand base temp (°C) yield (%) 

1 XPhos K2CO3  80 0 

2 XPhos K2CO3 110 0 

3 XPhos K2CO3 135 11 

4 XPhos K2CO3 145 15 

5 XPhos KF 145 0 

6 XPhos K3PO4 145 4 

7 XPhos KOH 145 4 

8 XPhos Cs2CO3 145 5 

9 XPhos CsF 145 17 

10 PCy2Ph CsF 145 48 

11 PCyPh2 CsF  145 46 

12 PPh3 CsF 145 29 

13 PCy3 CsF 145 40 

14a PCy2Ph CsF 145 83 
a 10 (1.2 equiv) and 2e (1.0 equiv) was used. 
 

(S)-10 2e

11

11

(S)-12 10



 

 

-

(S)-10, 12
(1.2 equiv)

Ph B

HN

O

O

R

O

Br Ph

Ph Ph

HN

O

R

Pd(dba)2 (5 mol %)
ligand (10 mol %)

base (3 equiv)
m-xylene
145 °C, 12 h

(2e)

(S)-11, 13

 
entry boronic ester yield (%) % ee % es 

1 10 (R = Me, 90% ee) 82 (11) 24 27 

2 10 (R = Me, 90% ee) 42 (11) 64 71 

3 12 (R = Et, 97% ee) 75 (13) 41 42 
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