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1. Experimental Section 

1.1 Optimization of Reaction Conditions  

Table S1. Screening of Additives for Enantioselective Allylationa

rac-1a

+
H

aReaction conditions: rac-1a (0.1 mmol), 2a (0.3 mmol), Pd(OAc)2 (10 mol%), L-tert-leucine (20

mol%), additives (1.0 equiv), HFIP:HOAc = 4:1 (1 mL), 70 oC, air, 72 h. bDetermined by 1HNMR

spectroscopy using 1,3,5-trimethoxybenzene as the internal standard. cThe ee value was determined

by chiral HPLC.

S S

CO2Et

CHO CHO

Pd(OAc)2 (10 mol%)
L-tert-leucine (20 mol%)
Additives (1.0 equiv)

HFIP:HOAc = 4:1
70 °C, 72 h

3a2a

OAc

CO2Et

Entry

1.

Yield (%)b ee (%)c

44 97

2.

33 23

3.

42 20

4.

47 5

5.

27 84

6.

-- --

7.

8.

9 . 9655 (48)

50 99
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Naphthoquinone

2-Chloronaphthoquinone
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Table S2. Screening of Palladium Catalyst for Enantioselective Allylationa 
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Table S3. Screening of Ligands for Enantioselective Allylationa 
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Table S4. Screening of Solvents for Enantioselective Alkenylationa 
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1.2 Pd(II)-Catalyzed Asymmetric C-H Allylation and Alkenylation 

Table S5. Substrates of Biaryls 

 

Table S6. Scope of Pd-Catalyzed C‒H Allylation 

Pd(OAc)2 (10 mol%)
L-tert-leucine (20 mol%)
1 equiv Chloranil, 2a

3

X

Y

CHO

X

Y

CHO

X, Y = C, S or O
m, n = 0 or 1

R1

R2

R1

R2H

( )n ( )n

( )m ( )m

HFIP:HOAc = 4:1
70 °C, air, 72 h

CO2Et

rac-1

X

Y

CHOR1

R2

( )n

( )m

1

+

S

CHO

S

CHO

rac-1a rac-1b

S

CHO

O

CHO

rac-1c rac-1d

CHO

O

S

S

CHO

rac-1e rac-1f  

entry 1 3 
1 3 

sc 

yield (%)a ee (%)b yield (%)a ee (%)b 

1 1a 3a 47 30 48 96 66 
2 1b 3b 32 27 41 96 64 
3 1c 3c / / 60 88 / 
4 1d 3d / / 83 78 / 
5 1e 1e / / 61 94 / 
6 1f 1f / / 77 92 / 

aIsolated yield. bThe ee value was determined by chiral HPLC. cs = ln[(1-C)(1-ee1)]/ln[(1-C)(1+ee1)], C 

= ee1/(ee1+ee3). 
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Table S7. Scope of Pd-Catalyzed C‒H Alkenylation 

 

entry 1 5 
1 5 

sc 

yield (%)a ee (%)b yield (%)a ee (%)b 

1 1a 5a 37 67 51 98 200 
2 1b 5b 24 32 58 90 26 
3 1c 5c 30 70 52 90 40 
4 1a 5d 43 58 49 99 363 
5 1a 5e 41 63 50 99 383 
6 1a 5f 45 41 54 97 98 
7 1a 5g 48 72 45 96 106 
8 1h 5h       / / 70 98 / 
9 1i 5i / / 50 75 / 

aIsolated yield. bThe ee value was determined by chiral HPLC. cs = ln[(1-C)(1-ee1)]/ln[(1-C)(1+ee1)], C 

= ee1/(ee1+ee5).
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2. NMR Spectra 

3a 

 

Figure S1 1H NMR Spectrum of 3a in CDCl3 

 

Figure S2 13C NMR Spectrum of 3a in CDCl3 
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3b 

 

Figure S3 1H NMR Spectrum of 3b in CDCl3 

 

Figure S4 13C NMR Spectrum of 3b in CDCl3 
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3c 

 

Figure S5 1H NMR Spectrum of 3c in CDCl3 

 

Figure S6 13C NMR Spectrum of 3c in CDCl3 
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3d 

 

Figure S7 1H NMR Spectrum of 3d in CDCl3 

 

Figure S8 13C NMR Spectrum of 3d in CDCl3 
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3e 

 

Figure S9 1H NMR Spectrum of 3e in CDCl3 

 

Figure S10 13C NMR Spectrum of 3e in CDCl3 
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3f 

 

Figure S11 1H NMR Spectrum of 3f in CDCl3 

 

Figure S12 13C NMR Spectrum of 3f in CDCl3 
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3g 

 

Figure S13 1H NMR Spectrum of 3g in CDCl3 

 

Figure S14 13C NMR Spectrum of 3g in CDCl3 
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5a 

 

Figure S15 1H NMR Spectrum of 5a in CDCl3 

 

 

Figure S16 13C NMR Spectrum of 5a in CDCl3 
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5b 

 

Figure S17 1H NMR Spectrum of 5b in CDCl3 

 

Figure S18 13C NMR Spectrum of 5b in CDCl3 
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5c 

 

Figure S19 1H NMR Spectrum of 5c in CDCl3 

 

 

Figure S20 13C NMR Spectrum of 5c in CDCl3 
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5d 

 

Figure S21 1H NMR Spectrum of 5d in CDCl3 

 

 

Figure S22 13C NMR Spectrum of 5d in CDCl3 
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5e 

 

Figure S23 1H NMR Spectrum of 5e in CDCl3 

 

 

Figure S24 13C NMR Spectrum of 5e in CDCl3 
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5f 

 

Figure S25 1H NMR Spectrum of 5f in CDCl3 

 

 

Figure S26 13C NMR Spectrum of 5f in CDCl3 
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5g 

 

Figure S27 1H NMR Spectrum of 5g in CDCl3 

 

 

Figure S28 13C NMR Spectrum of 5g in CDCl3 
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5h 

 

Figure S29 1H NMR Spectrum of 5h in CDCl3 

 

 

Figure S30 13C NMR Spectrum of 5h in CDCl3 
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5i 

 

Figure S31 1H NMR Spectrum of 5i in CDCl3 

 

 

Figure S32 13C NMR Spectrum of 5i in CDCl3 
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6a 

 

Figure S33 1H NMR Spectrum of 6a in CDCl3 

 

 

Figure S34 13C NMR Spectrum of 6a in CDCl3 
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3. Copies of HPLC analysis 

3a: AD-H, Hex/iPrOH = 92:8, rate = 0.5 mL/min, 254 nm 

Racemate 

 

Chiral 

  

Figure S35 HPLC Data of 3a 
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Table S6, entry 1 

1a: IB, Hex/iPrOH = 90:10, rate = 0.8 mL/min, 254 nm 

Racemate 

  

Chiral 

Figure S36 HPLC Data of 1a in Table 5, entry 1 
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3b: AD-H, Hex/iPrOH = 98:2, rate = 0.5 mL/min, 254 nm  

Racemate 

 

Chiral 

 

Figure S37 HPLC Data of 3b 
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Table S6, entry 2 

1b: IB, Hex/iPrOH = 90:10, rate = 0.8 mL/min, 254 nm 

Racemate 

 

Chiral 

 

Figure S38 HPLC Data of 1b Table 5, entry 2 
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3c: AD-H, Hex/iPrOH = 95:5, rate = 0.7 mL/min, 254 nm 

Racemate 

 

Chiral 

 

Figure S39 HPLC Data of 3c 
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3d: OD-H, Hex/iPrOH = 92:8, rate = 0.2 mL/min, 254 nm  

Racemate 

 

Chiral 

 

Figure S40 HPLC Data of 3d 
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3e: IC, Hex/iPrOH = 98:2, rate = 0.5 mL/min, 254 nm 

Racemate 

 
Chiral 

 

Figure S41 HPLC Data of 3e 
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3f: OD-H, Hex/iPrOH = 98:2, rate = 0.5 mL/min, 254 nm 

Racemate 

 
Chiral  

 
Figure S42 HPLC Data of 3f 
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3g: OD-H, Hex/iPrOH = 98:2, rate = 0.4 mL/min, 254 nm 

Racemate 

  

 

Figure S43 HPLC Data of 3g 
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5a: IB, Hex/iPrOH = 85:15, rate = 0.9 mL/min, 254 nm 

Racemate 

 
Chiral 

 

Figure S44 HPLC Data of 5a 
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Table S7, entry 1 

1a: IB, Hex/iPrOH = 90:10, rate = 0.8 mL/min, 254 nm 

Racemate 

 
Chiral 

 

Figure S45 HPLC Data of 1a in Table 6, entry 1 
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5b: IB, Hex/iPrOH = 90:10, rate = 0.8 mL/min, 254 nm 

Racemate 

 

Chiral 

 
 

Figure S46 HPLC Data of 5b 
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Table S7, entry 2 

1b: IB, Hex/iPrOH = 90:10, rate = 0.8 mL/min, 254 nm  

Racemate 

 
Chiral 

  

Figure S47 HPLC Data of 1b in Table 6, entry 2 
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5c: IB, Hex/iPrOH = 90:10, rate = 0.8 mL/min, 254 nm 

Racemate 

 
Chiral 

 

Figure S48 HPLC Data of 5c 
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Table S7, entry 3 

1c: IB, Hex/iPrOH = 90:10, rate = 0.8 mL/min, 254 nm 

Racemate 

 

Chiral 

 

Figure 49 HPLC Data of 1c in Table 6, entry 3 
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5d: IB, Hex/iPrOH = 90:10, rate = 0.8 mL/min, 254 nm 

Racemate 

 

Chiral 

 

Figure S50 HPLC Data of 5d 
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Table S7, entry 4 

1a: IB, Hex/iPrOH = 90:10, rate = 0.8 mL/min, 254 nm 

Racemate 

  

Chiral 

 

Figure S51 HPLC Data of 1a in Table 6, entry 4 
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5e: IB, Hex/iPrOH = 90:10, rate = 0.8 mL/min, 254 nm 

Racemate 

 
Chiral 

 
Figure S52 HPLC Data of 5e 
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Table S7, entry 5 

1a: IB, Hex/iPrOH = 90:10, rate = 0.8 mL/min, 254 nm 

Racemate 

 

Chiral 

 

Figure S53 HPLC Data of 1a in Table 6, entry 5 

 



S44 

 

5f: IC, Hex/iPrOH = 80:20, rate = 1.0 mL/min, 254 nm 

Racemate 

 

Chiral  

 

Figure S54 HPLC Data of 5f 
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Table S7, entry 6 

1a: IB, Hex/iPrOH = 90:10, rate = 0.8 mL/min, 254 nm 

 Racemate 

 

Chiral 

 

Figure S55 HPLC Data of 1a in Table 6, entry 6 
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5g: IB, Hex/iPrOH = 90:10, rate = 0.8 mL/min, 254 nm 

Racemate 

 

Chiral  

 
Figure S56 HPLC Data of 5g 
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Table S7, entry 7 

1a: IB, Hex/iPrOH = 90:10, rate = 0.8 mL/min, 254 nm 

Racemate 

 

Chiral 

 

Figure S57 HPLC Data of 1a in Table 6, entry 7 
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5h: IB, Hex/iPrOH = 90:10, rate =0.8 mL/min, 254 nm 

Racemate 

 

Chiral 

 

 

Figure S58 HPLC Data of 5h 
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5i: IB, Hex/iPrOH = 90:10, rate = 0.8 mL/min, 254 nm 

Racemate 

 

Chiral 

 

Figure S59 HPLC Data of 5i 
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6a: IA, Hex/iPrOH = 85:15, rate = 1.0 mL/min, 254 nm  

Racemate 

 
Chiral 

 

Figure S60 HPLC Data of 6a 


