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Experimental 
 
General: Optical rotations were measured with a Digital Polarimeter at room temperature. 1H 
NMR spectra were recorded on 400 and 500 MHz spectrometers in CDCl3 with Me4Si as 
internal standard. High resolution mass spectra were taken on a mass spectrometer with time-
of-flight (TOF) detector. Reactions were controlled using TLC on silica [alu-plates (0.2 mm)]. 
All reagents and solvents were purified and dried according to common methods. All organic 
solutions were dried over Na2SO4. Reaction products were purified by flash chromatography 
using silica gel 60 (240-400 mesh). HPLC analysis were performed on HPLC system 
equipped with chiral stationary phase columns, detection at 254 nm.   
 
 
(2S,3S)-3-Hydroxy-2-methyl-1,3-diphenyl-propan-1-one (6)1,2  
 

OH O

6  
 
1H NMR (200 MHz) δ (syn): 1.19 (d, 3H, J 7.2 Hz), 3.67 (d, 1H, J 1.7 Hz), 4.11 (dq, 1H, J 
3.0, 7.3 Hz), 5.23 (brs, 1H), 7.20 - 7.65 (m, 8H), 7.85-8.20 (m, 2H). 
13C NMR (50 MHz) δ: 11.1, 47.1, 73.0, 125.9, 127.3, 128.2, 128.4, 128.7, 133.5, 135.6, 
141.7, 205.8. 
[α]D +4.0 (c 1.10 in CHCl3, 70 %ee), lit.[2]: [α]D +11.7 (c 1.03 in CHCl3, 95% ee) for 
(2S,3S)-isomer; 
HPLC (Daicel Chiralpak AD, hexane/i-PrOH = 9/1, flow rate = 1 mL/min; syn isomer: t1 = 
9.9 min, t2 = 12.2 min (major), anti isomer: t1 = 14.6 min, t2 = 16.0 min (major). 
 
3-Hydroxy-3-(4-methoxy-phenyl)-2-methyl-1-phenyl-propan-1-one (7a)3 
 

MeO

OH O

7a  
 
1H NMR (200 MHz) δ (syn): 1.27 (d, 3H, J 7.2 Hz), 3.57 (d, 1H, J 2.0 Hz), 3.67 (dq, 1H, J 
3.6, 7.1 Hz), 3.78 (s, 3H), 5.16 (m, 1H), 6.80-6.84 (m, 2H), 7.24-7.38 (m, 2H), 7.40-7.64 (m, 
3H), 7.84-8.20 (m, 2H).   
13C NMR (50 MHz) δ: 11.5, 47.2, 55.2, 72.9, 113.6, 127.1, 127.8, 128.4, 128.7, 133.4, 133.9, 
135.7, 205.6. 
HPLC (Daicel Chiralpak AD, hexane/i-PrOH = 9/1, flow rate = 1 mL/min; syn isomer: t1 = 
15.9 min, t2 = 17.9 min (major), anti isomer: t1 = 25.0 min (major), t2 = 25.8 min.      
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Hydroxy-3-(2-methoxy-phenyl)-2-methyl-1-phenyl-propan-1-one (7b)3 

 

OH O

OMe

7b  

 
1H NMR (200 MHz) δ (syn): 1.15 (d, 3H, J 7.2 Hz), 3.58 (s, 3H), 3.94 (dq, 1H, J 3.0, 7.1 Hz), 
5.41 (brs, 1H), 6.85 (dd, 1H, J 1.0, 8.2 Hz), 6.92-7.20 (m, 1H), 7.18-7.30 (m, 1H), 7.40-7.63 
(m, 4H), 7.94-8.04 (m, 2H). 
13C NMR (50 MHz) δ: 10.8, 44.1, 55.1, 69.2, 109.9, 120.5, 127.6, 128.1, 128.4, 128.5, 129.5, 
133.2, 135.9, 155.4, 205.7. 
HPLC (Daicel Chiralpak AD-H, hexane/i-PrOH = 9/1, flow rate = 1 mL/min; syn isomer: t1 = 
12.5 min, t2 = 18.9 min (major). 
 
3-Hydroxy-3-(4-methyl-phenyl)-2-methyl-1-phenyl-propan-1-one (7c)1 

 

OH O

7c  

 
1H NMR (200 MHz) δ (syn): 1.19 (d, 3H, J 7.2 Hz), 2.32 (s, 3H), 3.60 (d,1H, J 1.7 Hz), 3.68 
(dq, 1H, J 3.3, 7.1 Hz), 5.19 (d, 1H, J 0.8 Hz), 7.08-8.00 (m, 9H). 
13C NMR (50 MHz) δ: 11.3, 21.0, 47.1, 73.0, 125.9, 128.4, 128.7, 128.8, 133.4, 135.6, 136.8, 
138.8, 205.5. 
HPLC (Daicel Chiralpak AD-H, hexane/i-PrOH = 9/1, flow rate = 1 mL/min; syn isomer: t1 = 
10.7 min, t2 = 12.2  min (major), anti isomer: t1 = 16.6 min (major), t2 = 17.8 min. 
 
3-(2-Chlorophenyl)-3-hydroxy-2-methyl-1-phenyl-propan-1-one (7d)3 

 

Cl

OH O

7d  

 
1H NMR (200 MHz) δ (syn): 1.10 (d, 3H, J 7.2 Hz), 3.94 (dq, 1H, J 5.5, 7.4 Hz), 4.03 (d, 1H, 
OH, J 1.9 Hz), 5.55 (s, 1H), 7.20-7.72 (m, 7H), 7.98-8.03 (m, 2H).  
13C NMR (50 MHz) δ: 10.4, 42.9, 69.7, 126.7, 128.4, 128.6, 128.8, 129.2, 131.0, 133.7, 
135.5, 138.6, 206.3. 
HPLC (Daicel Chiralpak AD-H, hexane/i-PrOH = 9/1, flow rate = 1 mL/min; syn isomer: t1 = 
7.9 min, t2 = 11.0 min (major), anti isomer: t1 = 14.0 min, t2 = 16.6 min (major). 
 

 S-3



3-(4-Chlorophenyl)-3-hydroxy-2-methyl-1-phenyl- propan-1-one (7e)1 

 

Cl

OH O

7e  

 
1H NMR (200 MHz) δ (syn): 1.17 (d, 3H, J 7.2 Hz), 3.64 (dq, 1H, J 3.2, 7.3 Hz), 3.82 (d, 1H, 
J 1.9 Hz), 5.20 (t, 1H, J 3.0 Hz), 7.25-7.65 (m, 8H), 7.88-8.10 (m, 2H).   
13C NMR (50 MHz) δ: 11.1, 46.8, 72.4, 127.4, 127.9, 128.6, 128.8, 132.9, 133.6, 135.4, 
140.3, 205.4. 
HPLC (Daicel Chiralpak AD-H, hexane/i-PrOH = 9/1, flow rate = 1 mL/min; syn isomer: t1 = 
11.1 min, t2 = 12.5  min (major), anti isomer: t1 = 15.7 min (major), t2 = 20.6 min. 
 
3-Hydroxy-2-methyl-1,5-diphenyl-pent-4-en-1-one (7f)3 

 

OH O

7f  

 
1H NMR (200 MHz) δ (syn): 1.36 (d, 3H, J 7.4 Hz), 3.40 (brs, 1H, OH), 3.64 (dq, 1H, J 3.5, 
7.3 Hz), 4.72-4.81 (m, 1H), 6.24 (dd, 1H, J 5.7, 16.0 Hz), 6.71 (dd, 1H, J 1.4, 16.0 Hz), 7.10-
7.70 (m, 8H), 7.80-8.10 (m, 2H). 
13C NMR (50 MHz) δ: 11.9, 45.7, 72.2, 126.4, 127.5, 128.4, 128.8, 128.7, 129.1, 130.9, 
133.4, 135.8, 136.6, 205.0. 
HPLC (Daicel Chiralpak AD-H, hexane/i-PrOH = 9/1, flow rate = 1 mL/min; syn isomer: t1 = 
17.8 min (major), t2 = 21.8 min, anti isomer: t1 = 20.0 min, t2 = 26.9 min.  
 
3-Hydroxy-2,4,4-trimethyl-1-phenyl-pentan-1-one (7g)4  
 

OH O

7g  
 
1H NMR (400 MHz) δ (syn): 0.99 (s, 9H), 1.28 (d, 3H, J 7.2 Hz), 2.62 (s, 1H, OH), 3.74-3.80 
(m, 2H), 7.45-7.51 (m, 2H), 7.58-7.61 (m, 1H), 7.95-8.00 (m, 2H).  
13C NMR (50 MHz) δ: 13.1, 26.9, 35.7, 40.9, 77.6, 128.5, 128.8, 133.3, 135.7, 205.3. 
HPLC (Daicel Chiralpak AD-H, hexane/i-PrOH = 9/1, flow rate = 1 mL/min; syn isomer: t1 = 
5.7 min, t2 = 6.8 min (major). 
 
3-Hydroxy-2,4-dimethyl-1-phenyl-pentan-1-one (7h)1 

 

OH O

7h  

 
1H NMR (400 MHz) δ (syn): 0.96 (d, 3H, J 6.7 Hz), 1.04 (d, 3H, J 6.6 Hz), 1.25 (d, 3H, J 7.0 
Hz), 3.11 (d, 1H, OH, J 1.9 Hz), 3.60 (m, 2H), 7.47-7.65 (m, 1H), 7.90-7.97 (m, 2H). 
13C NMR (50 MHz) δ: 10.7, 19.0, 19.1, 30.7, 41.8, 128.4, 128.8, 133.4, 135.9, 205.9. 
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HPLC (Daicel Chiralpak AD-H, hexane/i-PrOH = 9/1, flow rate = 1 mL/min; syn isomer: t1 = 
6.5 min, t2 = 7.9 min (major), anti isomer was separated using flash chromatography: t1 = 8.3 
min, t2 = 10.2 min (major). 
 
3-Hydroxy-2-methyl-1-phenyl-nonan-1-one (7i)1 

 

O

7i

OH

 

 
1H NMR (200 MHz) δ (syn): 0.89 (t, 3H, J 6.2 Hz), 1.26 (d, 3H, J 5.2 Hz), 1.00-1.80 (m, 
10H), 3.17 (s, 1H, OH), 3.48 (dq, 1H, J 3.0, 7.3 Hz), 4.04 (dd, 1H, J 3.8 Hz), 7.42-7.66 (m, 
4H), 7.90-8,20 (m, 2H). 
13C NMR (50 MHz) δ: 11.0, 14.0, 22.6, 26.0, 29.3, 31.8, 34.3, 44.5, 71.3, 128.4, 128.7, 133.4, 
135.9, 205.8.  
HPLC (Daicel Chiralpak AS-H, hexane/i-PrOH = 95/5, flow rate = 1 mL/min; syn isomer: t1 = 
6.7 min, t2 = 8.7 min (major), anti isomer: t1 = 7.1 min, t2 = 15.3 min. 
 
3-Hydroxy-2-methyl-1-phenyl-heksan-1-one (7j)5 
 

OH O

7j  
 
1H NMR (200 Hz) δ (syn): 0.95 (t, 3H, J 6.9 Hz), 1.25 (d, 3H, J 7.1 Hz), 1.32-1.70 (m, 4H), 
3.10 (s, 1H, OH), 3.45 (dq, 2H, J 2.8, 7.1 Hz), 4.10-4.20 (m, 2H), 7.42-7.64 (m, 4H), 7.88-
8.04 (m, 2H). 
13C NMR (50 Hz) δ: 11.1, 14.1, 19.3, 36.5, 44.5, 71.0, 128.4, 128.7, 133.4, 135.9, 205.8. 
HPLC (Daicel Chiralpak AS-H, hexane/i-PrOH = 95/5, flow rate = 1 mL/min; syn isomer: t1 
= 8.1 min, t2 = 11.3 min (major), anti isomer: t1 = 8.3 min, t2 = 17.5 min. 
 
3-Hydroxy-2-methyl-1,5-diphenyl-pentan-1-one (7k)3 

 

OH OH

7k  

 
1H NMR (200MHz) δ (syn): 1.27 (d, 3H, J 7.2 Hz), 1.62-2.04 (m, 2H), 2.62-2.79 (m, 1H), 
2.82-2.98 (m, 1H), 3.16 (d, 1H, OH, J 1.6 Hz), 3.44 (dq, 1H, J 7.2, 2.8 Hz), 4.08 (m, 1H), 
7.12-7.34 (m, 5H), 7.41-7.52 (m, 2H), 7.50-7.63 (m, 3H), 7.86-7.97 (m, 2H). 
13C NMR (50 MHz) δ: 11.1, 32.3, 36.1, 44.6, 70.6, 125.8, 128.3, 128.4(2C), 128.5, 128.7, 
133.4, 141.9, 205.7; 
HPLC (Daicel Chiralpak AS-H, hexane/i-PrOH = 97/3, flow rate = 1 mL/min; syn isomer: t1 = 
12.0 min, t2 = 18.8 min (major), anti isomer: t1 = 13.4 min (major), t2 = 32.4 min. 
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4-(Benzyloxy)-3-hydroxy-2-methyl-1-phenyl-butan-1-one (7l)6 
 

OH O

7l

O

 
 
1H NMR (200 MHz) δ (syn): 1.26 (d, 3H, J 7.12 Hz), 2.89 (d, 1H, OH, J 4.27 Hz), 3.44-3.62 
(m, 2H), 4.16-4.26 (m, 1H), 4.49 (s, 2H), 7.20-7.65 (m, 8H), 7.85-8.15 (m, 2H). 
HPLC (Daicel Chiralpak AS, hexane/i-PrOH = 9/1, flow rate = 1 mL/min; syn isomer: t1 = 8.3 
min, t2 = 10.5 min (major), anti isomer: t1 = 12.3 min, t2 = 14.7 min (major). 
 
2-Hydroxy-3-methyl-4-oxo-4-phenyl-ethyl-butanoate (7m)7 
 

O
OCH2CH3

O

OH

7m  
 
1H NMR (200 MHz) δ (syn): 1.27 (t, 3H, J 7.1 Hz), 1.30 (d, 3H, J 7.2 Hz), 3.23 (d, 1H, J 4.4 
Hz), 3.86-4.10 (m, 1H), 4.26 (q, 2H, J 7.2, 14.4 Hz), 4.60 (t, 1H, J 4.2 Hz), 7.40-7.65 (m, 4H). 
HPLC (Daicel Chiralpak AS-H, hexane/i-PrOH = 9/1, flow rate = 1 mL/min; syn isomer: t1 = 
14.8 min, t2 = 18.8 min (major), anti isomer: t1=21.8 min, t2= 32.7 min. 
 
3-Hydroxy-2-methyl-1-phenyl-propan-1-one (7n)8 
 

O OH

7n  
 
1H NMR (200 Hz) δ: 1.24 (d, 3H, J  7.2 Hz), 2.42 (brs, 1H, OH), 3.45-4.10 (m, 3H), 7.25-
7.65 (m, 4H), 7.80-8.15 (m, 1H). 
13C NMR (50 MHz) δ: 14.5, 42.9, 64.5, 128.4, 128.7, 133.3, 136.1, 204.4; 
HPLC (Daicel Chiralpak AD-H, hexane/i-PrOH = 9/1, flow rate = 1 mL/min: t1 = 8.6 min, t2 
= 9.8 min 
  
(3R)-Hydroxy-1,3-diphenyl-propan-1-one (11a)1 

 

OH O

11a  

 
1H NMR (200 MHz) δ: 3.38 (d, 2H, J 6.2 Hz), 3.60 (brs, 1H, OH), 5.35 (t, 1H, J 6.2 Hz), 
7.25-7.63 (m, 8H), 7.93-7.98 (m, 2H). 
13C NMR (50 MHz) δ: 47.4, 70.0, 125.7, 127.6, 128.1, 128.5, 128.7, 133.6, 200.1. 
for ligand 2: [α]D +27 (c 1.00 in MeOH, 60 %ee), lit.[7]: [α]D +31.97 (c 0.76 in MeOH, 98% 
ee); HPLC (Daicel Chiralpak AS, hexane/i-PrOH = 9/1, flow rate = 1 mL/min: t1 = 11.9 min, 
t2 = 13.5 min (major).  
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3-(4-Chlorophenyl)-3-hydroxy-1-phenyl-propan-1-one (11b)9 
 

Cl

OH O

11b  
 
1H NMR (200 MHz) δ: 3.32 (d, 2H, J 6.2 Hz), 3.74 (d, 1H, J 2.8 Hz), 5.30 (td, 1H, J 2.8, 6.0 
Hz), 7.25-7.66 (m, 7H), 7.88-7.98 (m, 2H). 
13C NMR (50 MHz) δ: 47.2, 69.3, 127.1, 128.0, 128.6, 128.7, 133.2, 133.7, 136.3, 141.4, 
199.8. 
HPLC (Daicel Chiralpak AD-H, hexane/i-PrOH = 9/1, flow rate = 1 mL/min: t1 = 16.8 min, t2 
= 20.2 min (major).     
 
3-(2-Chlorophenyl)-3-hydroxy-1-phenyl-propan-1-one (11c)10 
 

OH O

Cl
11c  

 
1H NMR (200 MHz) δ: 3.14 (dd, 1H, J 9.5, 17.7 Hz), 3.54 (dd, 1H, J 2.2, 17.7 Hz), 3.90 (d, 
1H, OH, J 2.5 Hz), 5.68 (d, 1H, J 9.5 Hz), 7.16-7.64 (m, 6H), 7.65-7.76 (m, 1H), 7.90-8.00 
(m, 2H). 
13C NMR (50 MHz) δ: 45.3, 66.7, 127.2, 128.1, 128.5, 128.6, 129.2, 131.1, 133.6, 136.3, 
140.3, 200.1. 
HPLC (Daicel Chiralpak AS-H, hexane/i-PrOH = 9/1, flow rate = 1 mL/min: t1 = 8.8 min, t2 = 
10.8 min (major). 
 
3-Hydroxy-3-(4-methoxy-phenyl)-1-phenyl-propan-1-one (11d)11 
 

OH O

MeO
11d  

 
1H NMR (200 MHz) δ: 3.34 (s, 1H), 3.36 (d, 1H, J 3.3 Hz), 3.53 (brs, 1H), 3.80 (s, 3H), 5.36-
5.41 (m, 1H), 6.88-6.92 (m, 2H), 7.43-7.37 (m, 2H), 7.42-7.48 (m, 2H), 7.54-7.60 (m, 1H), 
7.93-7.96 (m, 2H). 
HPLC (Daicel Chiralpak AS-H, hexane/i-PrOH = 9/1, flow rate = 1 mL/min: t1 = 27.3 min 
(major), t2 = 28.9 min; and Daicel Chiralpak AD-H, hexane/i-PrOH = 9/1, flow rate = 1 
mL/min: t1 = 27.2 min, t2 = 28.4 min (major). 
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3-Hydroxy-3-(2-methoxy-phenyl)-1-phenyl-propan-1-one (11e)12 
 

OH O

OMe
11e  

 
1H NMR (200 MHz) δ: 3.24 (dd, 1H, J 9.0, 17.0 Hz), 3.50 (dd, 1H, J 4.0, 17.0 Hz), 3.68 (d, 
1H, OH, J 4.0 Hz), 3.83 (s, 3H), 5.60 (d, 1H, J 8.0 Hz), 6.88 (d, 2H, J 8.0 Hz), 7.00 (td, 1H, J 
2.0, 7.4 Hz), 7.27 (td, 1H, J 2.0, 7.4 Hz), 7.38-7.62 (m, 4H), 7.90-8.02 (m, 2H). 
13C NMR (50 MHz) δ: 45.7, 55.2, 65.5, 110.1, 120.8, 126.4, 128.1, 128.3, 128.5, 131.0, 
133.3, 136.7, 155.6, 200.5. 
HPLC (Daicel Chiralpak AS-H, hexane/i-PrOH = 9/1, flow rate = 1 mL/min: t1 = 14.1 min, t2 
= 19.7 min (major). 
 
1-Hydroxy-2-methyl-1-phenylpentan-3-one (12)1 

 

OH O

12  

 
1H NMR (200 Hz) δ (syn): 1.00 (t, 3H, J 7.2 Hz), 1.08 (d, 3H, J 7.2 Hz), 2.26-2.62 (m, 2H), 
2.78-2.99 (m, 1H), 3.15 (d, 3H, J 2.4 Hz), 5.05 (dd, 1H, J 3.9, 1.8 Hz), 7.19-7.40 (m, 5H); 
HPLC (Daicel Chiralpak AS-H, hexane/i-PrOH = 9/1, flow rate = 1 mL/min; syn isomer: t1 = 
11.2 min (major), t2 = 14.0 min, anti isomer: t1=12.3 min (major), t2= 19.6 min. 
 
2-[Hydroxy(phenyl)methyl]cyclohexanone  (13)13 
 

OH O

 
For ligand 2: Syn isomer: 
1H NMR (200 Hz) δ: 1.40-1.94 (m, 5H), 2.00-2.20 (m, 1H), 2.26-2.72 (m,3H), 3.15 (d, 1H, 
OH, J 3.16 Hz), 5.39 (t, 1H, J 2.85 Hz), 7.18-7.44 (m, 5H). 
13C NMR (50 MHz) δ: 24.8, 25.9, 27.9, 42.6, 57.1, 70.5, 125.7, 126.9, 128.1, 141.4, 214.7. 
HPLC (Daicel Chiralpak AS-H, hexane/i-PrOH = 95/5, flow rate = 1 mL/min: t1 = 13.7 min 
(major) , t2 = 16.4 min. Anti isomer: 1H NMR (200 Hz) δ: 1.20-1.88 (m,5H), 2.00-2.20 
(m,1H), 2.24-2.72 (m,3H), 3.12 (d, 1H, OH, J 3.2 Hz), 3.96 (d, 1H, J 2.7 Hz), 4.78 (dd, 1H, J 
8.8, 2.7 Hz), 7.18-7.42 (m, 5H).  
13C NMR (50 MHz) δ: 24.7, 27.8, 30.8, 42.7, 57.4, 74.7, 126.9, 127.8, 128.1, 128.3, 215.4. 
HPLC (Daicel Chiralpak AS-H, hexane/i-PrOH = 95/5, flow rate = 1 mL/min: t1 = 17.4 min 
(major), t2 = 18.7 min. 
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