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1. Screening of Chiral Ligands and Condition Optimizationsa 

 

 
Entry Ligand solvent Yield (%)b erc b/ld 

1 (R)-L1 1,4-dioxane 81% 86:14 >20:1 
2 L2 1,4-dioxane 21% 54:46 >20:1 
3 L3 1,4-dioxane 56% 56:44 13:1 
4 L4 1,4-dioxane 16% 65:35 18:1 
5 L5 1,4-dioxane 42% 68:32 10:1 
6 L6 1,4-dioxane Trace   
7 L7 1,4-dioxane 11% 60:40 7:1 
8 (R)-L1 CPME 80 87:13 > 20:1 
9 (R)- L1 toluene 55 86:14 >20:1 

10 (R)- L1 DCE 53 86:14 >20:1 
11 (R)- L1 PhCl 61 86:14 >20:1 
12 (R)- L1 m-xylene 60 86:14 >20:1 
13 (R)- L1 DME 48 84:16 >20:1 
14 (S)-L1 CPME 79 14:86 >20:1 

aReaction conditions: 1a (0.1mmol), 2a (0.5 mmol,), [Ir(COD)2]BArF (5 mol %), Ligand(5 mol%), 
solvent (0.2 mL), 120 oC, 48 h, bisolated yield for branched-selective product, cThe er value of the 
product was determined by chiral HPLC analysis. dThe linear/branched (l/b) ratio was determined 
by GC. 
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2. NMRSpectra 

1H NMR Spectrum of Compound 3a 

 

13C NMR Spectrum of Compound 3a 
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1H NMR Spectrum of Compound 3b 

 
13C NMR Spectrum of Compound 3b 
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1H NMR Spectrum of Compound 3c 

 
13C NMR Spectrum of Compound 3c 
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1H NMR Spectrum of Compound 3d 

 
13C NMR Spectrum of Compound 3d 
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1H NMR Spectrum of Compound 3e 

 
13C NMR Spectrum of Compound 3e 
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1H NMR Spectrum of Compound 3f 

 
13C NMR Spectrum of Compound 3f 
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1H NMR Spectrum of Compound 3g 

 
13C NMR Spectrum of Compound 3g 
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1H NMR Spectrum of Compound 3h 

 
13C NMR Spectrum of Compound 3h 
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1H NMR Spectrum of Compound 3i 

 
13C NMR Spectrum of Compound 3i 
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1H NMR Spectrum of Compound 3j 

 
13C NMR Spectrum of Compound 3j 
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1H NMR Spectrum of Compound 3k 

 
13C NMR Spectrum of Compound 3k 
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1H NMR Spectrum of Compound 3l 

 
13C NMR Spectrum of Compound 3l 
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1H NMR Spectrum of Compound 3m 

 
13C NMR Spectrum of Compound 3m 
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1H NMR Spectrum of Compound 3n 

 
13C NMR Spectrum of Compound 3n 
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1H NMR Spectrum of Compound 3o 

 
13C NMR Spectrum of Compound 3o 
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1H NMR Spectrum of Compound 3p 

 
13C NMR Spectrum of Compound 3p 
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3. HPLC Spectra 
HPLC spectra for compound ent-3a ((R)-L1) 
Chiralcel IC column, n-hexane/i-PrOH = 100:6, flow rate = 1.0 mL/min, λ = 254 nm, tR 

(major isomer) = 35.110 min, tR (minor isomer) = 29.957 min. 

 

 

 

 
HPLC spectra for compound ent-3a ((S)-L1) 
Chiralcel IC column, n-hexane/i-PrOH = 100:10, flow rate = 1.0 mL/min, λ = 254 nm, 

tR (major isomer) = 19.713 min, tR (minor isomer) = 23.358 min. 
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HPLC spectra for compound ent-3c ((R)-L1) 
Chiralcel IC column, n-hexane/i-PrOH = 100:10, flow rate = 1.0 mL/min, λ = 254 nm, 

tR (major isomer) = 19.801 min, tR (minor isomer) = 20.807 min. 
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Peak No Retention time Area Area% Height 

1 19.801 4310259 49.987 167211 

2 20.784 4312423 50.013 157449 

Total  8622682 100.00 324660 

 

 

Peak No Retention time Area Area% Height 

1 19.801 6329235 86.258 244163 

2 20.807 1008338 13.742 36855 

Total  7337572 100.00 281018 

 


