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1. General methods

Common reagents and materials were purchased from commercial sources and 

purified by recrystallization or distillation. Melting points were determined in open 

capillaries and were uncorrected. IR spectra were taken on a FT-IR-Tensor 27 

spectrometer in KBr pellets and reported in cm-1. 1H NMR spectra were measured on a 

Bruker DPX 400 MHz spectrometer in CDCl3 with chemical shift (δ) given in ppm 

relative to TMS as internal standard. High resolution mass spectra (HRMS) were 

obtained on a micrOTOF-QⅡ HRMS/MS instrument (Bruker) with the technique of 

electrospray ionization. The optically active Morita-Baylis-Hillman carbonate 2d were 

prepared according to reported procedures.1

2. Experimental section

2.1 Typical procedure for the allylation reaction of 3 or 4.
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An oven-dried 10 mL Schlenk tube equipped with a magnetic stir bar was charged 

with N-Acylhydrazones 1 (0.15 mmol,), MBH carbonates 2 (0.15 mmol), DABCO 

(0.03 mmol, 3.4 mg) or tBuOK (0.03 mmol, 3.4 mg). Freshly distilled DCM (3 mL) or 

THF (3 mL) was added into the mixture with a syringe. The mixture was stirred at 

corresponding temperature until completion (monitored by TLC). The solvent was 

removed under reduced pressure and the resulted crude residue was purified by column 

chromatography (silicagel, mixtures of petroleum ether/ethyl acetate, 5:1-15:1, v/v) to 
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afford the desired product 3 or 4.

2.2 Typical procedure for the preparations of 11 and 12.
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Under N2 atmosphere, an oven-dried 10 mL Schlenk tube equipped with a 

magnetic stir bar was charged with 3a or 4a (0.5 mmol, 204 mg). Freshly distilled 

THF (4 mL) was added into the tube. The mixture was stirred at 0 °C. Diluted 

Grignard reagent MeMgBr (3.0 eq., 1.5 mL, 0.5 mol/L in THF) was then added 

dropwise and stirred for 10-20 min. The mixture was stirred at 0 °C until 3a or 

4a disappeared, as monitored by TLC. Reaction was quenched with saturated 

ammonium chloride. The aqueous phase were extracted by methylene chloride, 

dehydrated by anhydrous sodium sulfate. After removal of the solvent under 

reduced pressure, the resulted crude residue was purified by column 

chromatography (silicagel, mixtures of petroleum ether/ethyl acetate, 7:1, v/v) to 

afford the desired product 11 or 12.

2.3 The optically active Morita-Baylis-Hillman carbonate 2d
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To a cold (0 oC) solution of aldehyde S1(1 mmol) in 1,4-dioxane:water (2 mL; 1 : 
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1, v/v) were added N-methylprolinol (0.5 mmol) and activated alkene S2 (3 mmol) 

and the mixture was stirred for 24 h at the same temperature. After completion of the 

reaction (by TLC), the reaction mixture was partitioned with diethyl ether (2×50 mL) 

and water (1×60 mL). The organic phase was washed with brine (2×50 mL), dried 

(Na2SO4) and evaporated under reduced pressure. The residue was purified by column 

chromatography (silicagel, mixtures of petroleum ether/ethyl acetate, 7:1, v/v) to 

afford product S3.

Then, alcohol S2 were converted to the corresponding carbonate 3b: alcohol S3 

(1.0 eq., 1.0 mmol) and O(Boc)2 (1.1 eq., 1.1 mmol) were dissolved in DCM (2.0 mL) 

and the solution was cooled to 0 °C. Afterward, DMAP (0.10 eq., 0.10 mmol) was 

added and the reaction mixture stirred at room temperature for 12 h. After 12 h, the 

reaction mixture was diluted with CH2Cl2. The combined organic phase was washed 

with 4 N aq. HCl solution, saturated aq. NaHCO3 and brine. The organic layer, dried 

over anhydrous Na2SO4, filtered and vacuum at rotary evaporator to obtain an oil. The 

crude product was purified by chromatography (silicagel, mixtures of petroleum 

ether/ethyl acetate, 7:1, v/v) to afford 2d.

3. Mechanism study

3.1 Kinetic profile experiment between 3a and 4a
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An NMR sample tube was charged with N-Acylhydrazones 1a (0.15 mmol, 

33.1 mg), MBH carbonates 2a (0.15 mmol, 46.0 mg), DABCO (0.03 mmol, 3.4 

mg). CDCl3 (3 mL) was added into the mixture. Shake the mixture well. We used 
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Mesitylene as the internal standard and NMR to monitor the reaction in real time. 

Entry time(min) 2a(%) 3a(%) 4a(%)
1 0 100 0 0
2 5 96 2 0
3 36 85 10 0
4 62 80 19 0
5 133 58 41 0
6 203 35 63 0
7 270 20 79 0
8 338 11 89 0

Figure S1. Kinetic reaction profile between 3a and 4a

3.2 The relationship between the optical activity of reactants and products
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An oven-dried 10 mL Schlenk tube equipped with a magnetic stir bar was charged 

with N-Acylhydrazones 1a (0.15 mmol, 33 mg), MBH carbonates 2d (0.15 mmol, 51 
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mg), DABCO (0.03 mmol, 3.4 mg). Freshly distilled DCM (3 mL) was introduced into 

the mixture with a syringe. The reaction system was stirred at corresponding 

temperature until completion (monitored by TLC). After removal of the solvent under 

reduced pressure, the resulted crude residue was purified by column chromatography 

(silicagel, mixtures of petroleum ether/ethyl acetate, 7:1, v/v) to afford the racemic 

product 3d.

3.3 Cross-over experiments
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A mixture of isolated products 3a (0.15 mmol), 3n (0.15 mmol), DABCO (0.03 

mmol, 3.4 mg) was added into an oven-dried 10 mL Schlenk tube equipped with a 

magnetic stir bar. Then freshly distilled DCM (3 mL) was input into the reaction system 

with a syringe. The mixture was stirred at corresponding temperature to observe the 

product equilibration (monitored by TLC). 
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An oven-dried 10 mL Schlenk tube equipped with a magnetic stir bar was charged 

with isolated products 4a (0.15 mmol), 4m (0.15 mmol), tBuOK (0.03 mmol, 3.4 mg). 

Freshly distilled THF (3 mL) was added into the mixture with a syringe. The mixture 

was stirred at corresponding temperature and the product equilibration was monitored 

by TLC. 
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5. Copies of 1H and 13C NMR spectra of products
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6. Copies of HPLC Spectra of S3, 2d and 3d
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HPLC analysis: 11% ee, [Daicel Chiralpak ODH, n-hexane/2-propanol = 97/3, v = 1.0 
mL/min, λ = 254 nm, t (major) = 32.6 min, t (minor) = 36.4 min].
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HPLC analysis: 11% ee, [Daicel Chiralpak IA, n-hexane/2-propanol = 90/10, v = 1.0 mL/min, 
λ = 254 nm, t (major) = 6.3 min, t (minor) = 5.7 min].
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HPLC analysis: 0% ee, [Daicel Chiralpak IA, n-hexane/2-propanol = 95/5, v = 1.0 mL/min, λ 
= 254 nm].


