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1. General 

   Solvents were dried and distilled by standard procedures. NMR spectra were recorded on 

Varian spectrometers (300 MHz for 1H; 126 MHz, 151 MHz for 13C). Chemical shifts are reported 

in δ ppm referenced to an internal SiMe4 standard for 1H NMR and chloroform-d (δ 77.16) for 13C 

NMR. Chiral HPLC was performed on a JASCO 2000 instrument by using Daicel chiral columns 

with 2-propanol/hexane as the eluent at 254 nm. High Resolution Mass Spectra (HRMS) were 

recorded on an Orbitrap mass spectrometer with ESI resource. Optical rotation were measured 

using a Rudolph Autopol VI Automatic Polarimeter. benzoxazinones 11 and quinoxalinones 32 

were prepared according to the known literatures. 
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2. General procedure for Rh-catalyzed asymmetric arylation of benzoxazinones 1: 

 

Under Ar atmosphere, benzoxazinones 1 (0.1 mmol), arylboroxine 2 (1.2 mmol), 

[Rh(COE)2Cl]2 (1.1 mg, 0.003 of Rh), L2 (1.0 mg, 0.0033 mmol) and anhydrous K3PO4 in 1.0 

mL of anhydrous dioxane was stirred at room temperature for 30 min. To this mixture was 

added absolute methanol (16 μL, 0.4 mmol). After being stirred at 60 oC for 2-12 h, a saturated 

aq. NH4Cl was added and the mixture was extracted with EtOAc (10 mL×3). The combined 

organic phase was dried over Na2SO4, filtered, and concentrated. The residue was purified by 

silica gel flash chromatography, eluting with petroleum ether/EtOAc (10-30% EtOAc), to 

afford the corresponding products 3. 

 

3. General procedure for Rh-catalyzed asymmetric arylation of quinoxalinones 3: 

- 

Under Ar atmosphere, quinoxalinones 4 (0.1 mmol), arylboroxine 2 (1.2 mmol), 

[Rh(COE)2Cl]2 (1.1 mg, 0.003 of Rh), L2 (1.0 mg, 0.0033 mmol) and anhydrous K3PO4 in 1.0 mL 

of anhydrous dioxane was stirred at room temperature for 30 min. To this mixture was added 

absolute methanol (16μL, 0.4 mmol). After being stirred at 60 oC for 2-12 h, a saturated aq. NH4Cl 

was added and the mixture was extracted with EtOAc (10 mL×3). The combined organic phase 

was dried over Na2SO4, filtered, and concentrated. The residue was purified by silica gel flash 

chromatography, eluting with petroleum ether/EtOAc (10-30% EtOAc), to afford the 

corresponding products 5. 
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31 
 

5. Synthesis of benzomorpholine 6, tetrahydroquinoxaline 7 and glycine amide 8: 

 

   To a solution of dihydrobenzoxazinones 3b (0.2 mmol, 51 mg) in Et2O, LiAlH4 (12 mg, 0.32 

mmol) was added in portions at 0 oC. The resulting mixture was stirred at 0 oC for 1 h. After 

excess LiAlH4 was decomposed by wet ether, water was added and the mixture was extracted with 

EtOAc. The combined extracts were washed with brine, dried (Na2SO4), and concentrated under 

reduced pressure to afford dark oil. The dark oil and triphenylphosphine (104 mg, 0.4 mmol) were 

dissolved in dry THF under nitrogen. DIAD (80 mg, 0.4 mmol) was added dropwise at 0 oC. The 

mixture was stirred at 30 oC for 12 h. After removing the solvent in vacuo, the crude product was 

purified by flash chromatography (petroleum ether/ethyl acetate 10:1) to afford benzomorpholine 

6 as white solid (40 mg, 83% yield, 99% ee).  

 

   To a solution of dihydroquinoxalinones 4k (36 mg, 0.1 mmol) in THF 1.5 mL, BH3·THF (1.0 

M in THF, 0.25 mL, 0.25 mmol) was added slowly at room temperature. After the completion of 

the addition, the reaction was refluxed for 3 h. The reaction mixture then cooled and the solvent 

was evaporated in vacuo, the crude was purified by flash chromatography (petroleum ether/ethyl 

acetate 10:1) to afford tetrahydroquinoxaline 7 (34 mg, 99% yield, 98% ee). 

 
Pyridin-2-ol (3 equiv) benzylamine (5 equiv) were added to a solution of 

dihydrobenzoxazinone 3c in THF. The mixture was stirred at room temperature for 12 h, then 

diluted with water and extracted with EtOAc. The extracts were dried and evaporated. Purification 

of the crude product by column chromatography on silica gel (ethyl acetate/hexane) afforded the 

pure product 8. 
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