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Supporting Methods and Materials
General. NMR spectra were recorded on a 300-MHz spectrometer (Bruker, Fallanden, Switzerland). HPLC analysis was performed on Waters-Breeze (2487 Dual λ Absorbance Detector and 1525 Binary HPLC Pump). Chiralpak AS, AD, and OJ columns were purchased from Daicel Chemical Industries (Hong Kong, China). Acetone was dried over anhydrous K2CO3. Hexane and ethyl acetate for column chromatography were distilled before use. The ionic liquid was synthesized according to reference [1] and was pre-dried before use and the recovered ionic solvent-L-prolinamide (1) system was dried at 40°C/ 1 mmHg during 40 min then reused in next reaction.
Materials. All starting materials were purchased from Acros Organics (Geel, elgium) and used directly. (S,S,S)-pyrolidine-2-carboxylic acid (2’-hydroxyl-1’,2’-diphenyl-ethyl)-amine (1) was synthesized according to reference[2,3].
Typical procedure for the Aldol reaction: 

(S,S,S)-pyrolidine-2-carboxylic acid (2’-hydroxyl-1’,2’-diphenyl-ethyl)-amine (1) (0.1mmol), the corresponding aldehyde (0.5 mmol) and acetone (1 mL) was added to pre-dried [bmim]BF4 (2 mL), and resulting mixture was stirred at 0 °C for 24 h. After the acetone was removed under vacuum, the residue was extracted with diethyl ether. The combined diethyl ether layers were collected. After removal of solvent, the residue was purified through flash column chromatography on a silica gel (eluent: hexane/ethylacetate= 3: 1) to give the pure adducts. All products had the physical constants and NMR spectra in accord with the published data. [2,3]
4-Hydroxy-4-(4'-nitrophenyl)-butan-2-one (3a) (entry 1, table 2). Yield: 82%; 1H NMR (300 MHz, CDCl3)  (ppm) 2.21 (s, 3H), 2.83 (m, 2H), 3.56 (d, J = 3.2 Hz, 1H), 5.25 (m, 1H), 7.52 (d, J = 7.0 Hz, 2H), 8.20 (d, J = 7.0 Hz, 2H). Enantiomeric excess: 94%, determined by HPLC (Daicel Chiralpak AS-H, i- PrOH/hexane= 30: 70), UV 254 nm, flow rate 1.0 ml/min. R-isomer, tR 12.6 min and S-isomer, tR 16.7 min.
4-Hydroxy-4-(2'-nitrophenyl)-butan-2-one (3b) (entry 2, table 2). Yield: 84%; 1H NMR (300 MHz, CDCl3)  (ppm) 2.243 (s, 3H), 2.26–3.16 (m, 1H), 3.72 (brs, 1H), 3.47 (m, 1H), 5.68 (m, 1H), 7.44 (t, 1H), 7.44 (t, 1H), 7.87 (t, 1H), 8.13 (m, 1H). Enantiomeric excess: 96%, determined by HPLC (Daicel Chiralpak AS-H, i- PrOH/hexane= 30: 70), UV 254 nm, flow rate 1 ml/min. R-isomer, tR 10.6 min and S-isomer, tR 15.3min.
4-Hydroxy-4-(4'-bromophenyl)-butan-2-one (3c) (entry 3, table 2). Yield: 75%; 1H NMR (300 MHz, CDCl3)  (ppm) 2.20 (s, 3H), 2.82 (m, 2H), 3.40 (d, J = 3.0 Hz, 1H), 5.12 (m, 1H), 7.24 (d, J = 8.4 Hz, 2H), 7.47 (d, J = 8.4 Hz, 2H). Enantiomeric excess: 91%, determined by HPLC (Daicel Chiralpak AS-H, i-PrOH/hexane= 15: 85), UV 262 nm, flow rate 1.0 ml/min. R-isomer, tR 11.5 min and S-isomer, tR 14.4 min.
4-Hydroxy-4-(4'-chlorophenyl)-butan-2-one (3d) (entry 4, table 2). Yield: 76%; 1H NMR (300 MHz, CDCl3)  (ppm) 2.18 (s, 1H), 2.82 (m, 1H), 3.46(brs, 1H) 5.11 (m, 1H), 7.29 (m, 4H); Enantiomeric excess: 95%, determined by HPLC (Daicel Chiralpak AS-H, i-PrOH/hexane= 10: 90), UV 254 nm, flow rate 1.0 ml/min. R-isomer, tR 12.5 min and S-isomer, tR 15.1 min.
4-Hydroxy-4-(2'-chlorophenyl)-butan-2-one (3e) (entry 5, table 2). Yield: 84%; 1H NMR (300 MHz, CDCl3)  (ppm) 2.22 (s, 3H), 2.64-3.03 (m, 2H), 3.61 (brs, 1H), 5.56 (m, 1H), 7.19–7.34 (m, 3H), 7.64 (t, 1H). Enantiomeric excess: 91%, determined by HPLC (Daicel Chiralpak AS-H, i-PrOH/hexane= 8: 92), UV 262 nm, flow rate 1.0 ml/min. R-isomer, tR 9.8 min and S-isomer, tR 14.4 min. 

4-Hydroxy-4-phenyl-butan-2-one (3f) (entry 6, table 2). Yield: 50%; 1H NMR (300 MHz, CDCl3)  (ppm) 2.21 (s, 3H), 2.87 (m, 2H), 3.32 (d, J = 3.0 Hz, 1H), 5.17 (m, 1H), 7.27-7.38 (m, 5H). Enantiomeric excess: 92%, determined by HPLC (Daicel Chiralpak AS-H, i-PrOH/hexane= 15: 85), UV 257 nm, flow rate 1.0 ml/min. R-isomer, tR 9.8 min and S-isomer, tR 11.0min.
4-(2-Naphthyl)-4-hydroxy-2-butanone (3g) (entry 7, table 2). Yield: 85%; 1HNMR (300 MHz, CDCl3)  (ppm) 2.21 (s, 3H), 2.95 (m, 2H), 3.44 (brs, 1H), 5.34 (m, 1H), 7.45 (m, 3H), 7.82 (m, 4H); Enantiomeric excess: 91%, determined by HPLC (Daicel Chiralpak AS-H, i-PrOH/hexane= 15: 85), UV 257 nm, flow rate 1.0 ml/min. R-isomer, tR 13.6 min and S-isomer, tR 15.0 min.
4-Hydroxy-4-(4'-cyanophenyl)-butan-2-one (3h) (entry 8, table 2). Yield: 67%; 1H NMR (300 MHz, CDCl3)  (ppm) 2.21 (s, 3H), 2.82 (m, 2H), 3.32 (brs, 1H), 5.20 (m, 1H), 7.47 (d, J = 8.1 Hz, 2H), 7.64 (d, J = 8.1 Hz, 2H). Enantiomeric excess: 93%, determined by HPLC (Daicel Chiralpak AS-H, i-PrOH/hexane= 30: 70), UV 254 nm, flow rate 1 ml/min. R-isomer, tR 10.8 min and S-isomer, tR 18.8 min.
4-Hydroxy-4-(4-methylphenyl)-butan-2-one (3i) (entry 9, table 2). Yield: 50%; 1H NMR (300MHz, CDCl3)  (ppm) 2.20 (s, 3H), 2.35 (s, 1H), 2.77–2.88 (m, 2H), 3.32 (s, 1H), 5.25 (d, J = 8.7 Hz, 2H), 7.17 (d, J = 7.8 Hz, 2H), 7.26 (d, J = 7.8 Hz, 2H); Enantiomeric excess: 92%, determined by HPLC (Daicel Chiralpak, AS-H, i- PrOH/hexane= 15: 85), UV 257 nm, flow rate 1.0 ml/min. R-isomer, tR 9.1 min and S-isomer, tR 11.0 min.
4-Hydroxy-4-(3'-nitrophenyl)-butan-2-one (3j) (entry 10, table 2). Yield: 82%; 1H NMR (300 MHz, CDCl3)  (ppm) 2.23 (s, 3H), 2.89 (t, 2H), 3.70 (brs, 1H), 5.52 (m, 1H), 7.53 (t, J= 7.9 Hz, 1H), 7.71 (d, J = 7.5 Hz, 1H ), 8.13 (m, 1H) 8.24 (t, J= 1.7 Hz, 1H); Enantiomeric excess: 96%, determined by HPLC (Daicel Chiralpak OJ-H, i- PrOH/hexane= 20: 80), UV 254 nm flow rate 1.0 ml/min. R-isomer, tR 13.5 min and S-isomer, tR 15.0 min. 

(4R)-4-(Cyclohexyl)-4-hydroxy-2-butanone (3k) (entry 11, table 2). Yield: 70%; 1H NMR (300 MHz, CDCl3)  (ppm) 0.97–1.25 (m, 6H), 1.62–1.77 (m, 5H), 2.18 (s, 3H), 2.55 (m, 2H), 2.89 (brs, 1H), 3.80 (m, 1H); Enantiomeric excess: 99%, determined by HPLC (Daicel Chiralpak AD, i-PrOH/hexane= 10: 90), UV 280 nm flow rate 1.0 ml/min. R-isomer, tR 7.2 min and S-isomer, tR 8.4 min.

4-Hydroxy-5,5-dimethyl-hexan-2-one (3l) (entry 12, table 2). Yield: 46%; 1H NMR (300 MHz, CDCl3)  (ppm) 0.91(s, 1H), 2.52–2.66 (m, 2H), 3.77(m, 1H); Enantiomeric excess: 99%, determined by HPLC (Daicel Chiralpak AD, i- PrOH/hexane= 3: 97), UV 280 nm flow rate 1.0 ml/min. R-isomer, tR 8.4 min and S-isomer, tR 9.8 min.
5-Hydroxy-5-(4'-cyanophenyl)-pentan-3-one (3m) (entry 13, table 2). Yield: 62%; 1H NMR (300 MHz, CDCl3)  (ppm) 1.07 (t, J = 7.2 Hz, 3H), 2.47 (q, J = 7.2 Hz, 2H), 2.80 (m, 2H), 3.62 (brr, 1H), 5.20 (m, 1H), 7.46 (d, J= 10.2 Hz, 2H), 7.63 (d, J= 10.2 Hz, 2H). Enantiomeric excess: >99%, determined by HPLC (Daicel Chiralpak AS-H, i-PrOH/hexane=30: 70), UV 254 nm, flow rate 1 ml/min. R-isomer, tR 9.3 min and S-isomer, tR 16.0 min.
4-Hydroxy-4-(3'- trifluormethylphenyl)-butan-2-one(3n) (table 3).
Yield: 80%; 1H NMR (300 MHz, CDCl3)  (ppm) 1.07 (t, J = 7.2 Hz, 3H), 2.47 (q, J = 7.2 Hz, 2H), 2.80 (m, 2H), 3.62 (brs, 1H), 5.20 (m, 1H), 7.46 (d, J =10.2 Hz, 2H), 7.63 (d, J= 10.2 Hz, 2H). Enantiomeric excess: 94%, determined by HPLC (Daicel Chiralpak AS-H, i-PrOH/hexane= 30: 70), UV 254 nm, flow rate 1 ml/min. R-isomer, tR 6.9 min and S-isomer, tR 8.4 min.
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