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1- General Information  
 
 
 
CH2Cl2, CHCl3, toluene, CH3CN, DMF, NMP, DMSO, benzoyl chloride,  
chlorotrimethylsilane, triethylamine and (iPr)2NH was distilled from CaH2. THF, dioxane, 
and Et2O was distilled from Na/benzophenone. EtOH was carrefully distilled from Na. 
Acetic anhydride was distilled from quinoline prior to use. Benzoic anhydride was 
recrystallized from Et2O prior to use. n-BuLi (Acros, 2.5 M in hexane) was titrated with 
menthol and phenantroline as indicator prior to use. 
 
2-methyltetralone, α-tetralone, indanone, 2-methylindanone, diethyl carbonate, NaH as 
a 60% dispersion in mineral oil, MeI, N-methylpyrrolidine, DMAP and benzyl bromide 
were purchased from Acros and used as received. 
 
(DHQ)2PHAL, (DHQ)2Pyr, (DHQ)2AQN, hydroquinidine 9-phenanthryl ether, 
hydroquinidine, 4-methyl-2-quinolyl ether, hydroquinidine 4-chlorobenzoate, 2-
ethylindanone, 2,2,6-trimethylcyclohexanone, quinuclidine, 3-(chloromethyl)pyridine 
hydrochloride, NaI and 5-methoxytetralone were purchased from Aldrich and used as 
received. 
 
Benzoyl fluoride was purchased from Lancaster and used as received. 
 
The NMR spectra were recorded on a Bruker AVANCE 300, 1H at 300 MHz and 13C at 
75 MHz using CDCl3 as solvent and the residual solvent (δ 7.26, 1H ; δ 77.36, 13C) as 
internal standard unless otherwise indicated. 
 
Melting point are uncorrected, analytical thin layer chromatographies were performed on 
a QF-254 precoted silica on aluminium. Flash chromatographies were performed with 
silica gel (70 – 230 µm) unless otherwise indicated. 
 
HPLC analysis were performed on a Thermo Fisher P1500 with Daicel Chiralpack® 
columns (4.6 mm × 25 cm) in heptane / isopropanol solvent mixtures with visualization 
at 254 nm (UV 1000 detector) unless otherwise stated.  
 
Chiral gas chromatographies were performed on a Varian 3900 using a Chirasil-Dex-
CB® columm.  
Gas chromatography were performed on a Varian 3900 using a DB-5 columm (30 m × 
0.25 mm × 25 µm). 
GC / MS analysis were performed on a Thermoquest Finnigan using a VF 5-MS® 
column (30 m × 0.25 mm × 25 µm).  
 
All experiments were conducted under nitrogen atmosphere in oven-dried glassware 
with magnetic stirring. 
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2- Ketones 3b, 3c, 3d, 3e, 3f, 3i  
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2.1 Representative Procedure  
 
 
Representative Procedure for the Alkylation of Keto-esters  
 
To a solution of 2-(ethoxycarbonyl)-1-tetralone1 (1.010 g, 4.6 mmol) in DMF (12 mL) 
was added  NaH (60% in oil, 0.400 g, 10 mmol), the solution was stirred for 30 min 
(green solution) and ethyl iodide (1.12 mL, 13.9 mmol) was added. The reaction was 
stirred for 3h at 50°C. The reaction was cooled, quenched with a saturated NH4Cl 
aqueous solution (15 mL) and the product was extracted with EtOAc (4  × 20 mL). The 
combined organic layers were washed with brine (5 × 50 mL), dried (MgSO4) and 
concentrated under vacuum. The residue was used in the next step without further 
purification. 
 
 
Representative Procedure Procedure for the Decarboxylation   
 
The crude 2-ethyl-2-(ethoxycarbonyl)-1-tetralone was dissolved in EtOH / H2O (5/1, 22 
mL). After adding KOH (0.650 g, 11.5 mmol), the reaction mixture was refluxed for 2 
hours. The residue was neutralized with a saturated NH4Cl aqueous solution (10 mL), 
the volatiles were removed under vacuum, and the resulting aqueous layer was 
extracted with EtOAc (3 × 20 mL). The combined organic layers were washed with brine 
(50 mL), dried over MgSO4 and concentrated. The residue was purified by flash 
chromatography (SiO2, 5% Et2O in cyclohexane, Rf = 0.28) to afford 2-ethyl-tetralone in 
25% overall yield.  
 

                                                 
1
 Chini. M., Croti. P., Macchia. F.; J. Org. Chem., 1989, 3930. 
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2.2 Spectral Data for Ketones 3b, 3c, 3d, 3e, 3f, 3i  
 
2-Ethyl-tetralone 3b : 
 

O

Et

 
 

Aspect : Pale yellow oil. 
Yield : 25% 
Purification : SiO2, 5% Et2O in cyclohexane, Rf = 0.28 
1H NMR (300 MHz, CDCl3) : 1.00 (t, 3H, J = 7.5 Hz), 1.50-1.65 (m, 1H), 1.84-2.05 (m, 
2H), 2.19-2.29 (m, 1H), 2.37-2.46 (m, 1H), 2.98-3.02 (m, 2H), 7.22-7.32 (m, 2H), 7.46 (t, 
1H, J = 7.3 Hz), 8.03 (d, 1H, J = 7.9 Hz). 
13C NMR (75 MHz, CDCl3) : 11.76, 22.73, 28.02, 28.69, 49.20, 126.84, 127.72, 128.97, 
132.88, 133.37, 144.32, 200.64. 
 

2-Benzyl-tetralone 3c : 
 

O

Ph

 
 

Aspect : White solid. 
Yield : 36% 
Purification : SiO2, 5% Et2O in cyclohexane, Rf = 0.23 
1H NMR (300 MHz, CDCl3) : 1.82 (m, 1H), 2.11 (m, 1H), 2.69 (m, 2H), 2.95 (m, 2H), 
3.50 (dd, 1H, J = 13.3 Hz, J = 3.4 Hz), 7.30 (m, 8H), 8.10 (d, 1H, J = 7.7 Hz). 
13C NMR (75 MHz, CDCl3) : 27.98, 28.96, 35.99, 49.79, 126.47, 126.96, 127.88, 128.74, 
129.05, 129.61, 132.79, 133.61, 140.38, 144.37, 199.76. 
Mp : 51-52°C 
 

2-(3-Picolyl)-tetralone 3d : 
 

O

N  
 

Aspect : Red oil. 
Yield : 35% 
Purification : SiO2, 50% EtOAc in cyclohexane, Rf = 0.23 
1H NMR (300 MHz, CDCl3) : 1.80 (m, 1H), 2.09 (m, 1H), 2.72 (m, 2H), 2.97 (q, 2H, J = 
4.3 Hz), 3.46 (m, 1H), 7.24 (m, 3H), 7.32 (m, 1H), 7.48 (m, 1H), 7.57 (d, 1H, J = 7.9 Hz), 
8.05 (d, 1H, J = 7.9 Hz), 8.50 (m, 1H). 
13C NMR (75 MHz, CDCl3) : 28.18, 29.10, 33.22, 49.44, 123.72, 127.08, 127.90, 129.10, 
132.64, 133.82, 135.74, 137.16, 144.20, 148.07, 150.98, 199.10. 
IR (KBr, cm-1) : 743, 1598, 1681, 2927. 
HRMS (CI+) : m/z calcd for C16H15NO (MH+) : 238.1232  Found : 238.1223 (- 3.9 ppm). 
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2-Methyl-5-methoxy-tetralone 3e : 
 

O

OMe  
 

Aspect : Yellow oil. 
Yield : 83% 
Purification : SiO2, 20% Et2O in cyclohexane, Rf = 0.47 
1H NMR (300 MHz, CDCl3) : 1.25 (d, 3H, J = 6.8 Hz), 1.75-1.89 (m, 1H), 2.16-2.25 
(m,1H), 2.52-2.64 (m, 1H), 2.69-2.80 (m,1H), 3.04-3.13 (m, 1H), 3.86 (s, 3H), 7.00 (d, 
1H, J = 8.1 Hz), 7.26 (t, 1H, J = 8.2 Hz), 7.65 (d, 1H, J = 7.8 Hz). 
13C NMR (75 MHz, CDCl3) : 15.61, 22.58, 30.92, 42.42, 55.97, 114.21, 119.28, 127.08, 
133.48, 133.77, 157.06, 201.44.  
 
2-Benzyl-5-methoxy-tetralone 3f : 
 

O

Bn

OMe  
 

Aspect : White Solid. 
Yield : 63% 
Purification : SiO2, 10% Et2O in cyclohexane, Rf = 0.26 
1H NMR (300 MHz, CDCl3) : 1.67-1.80 (m, 1H), 2.07-2.16 (m, 1h), 2.58-2.79 (m, 3H), 
3.01-3.10 (m, 1H), 3.45 (dd, 1H, J = 13.57 Hz, J = 3.9 Hz), 3.85 (s, 3H), 7.01 (d, 1H, J = 
7.9 Hz), 7.19-7.33 (m, 6H), 7.68 (d, 1H, J = 7.7 Hz). 
13C NMR (75 MHz, CDCl3) : 22.27, 27.15, 35.86, 49.22, 55.97, 114.38, 119.40, 126.44, 
127.18, 128.72, 129.61, 133.30, 133.80, 140.41, 157.06, 200.10.  
IR (KBr, cm-1) : 739, 1261, 1681. 
HRMS (CI+): m/z calcd for C18H18O2 (MH+) : 267.1385. Found : 267.1379 (-2.4 ppm).  
Mp :  68-69°C 
 

2-Benzyl-indanone 3i : 
 

O

Bn

 
 

Aspect : Pale yellow oil. 
Yield : 57% 
Purification : SiO2, 5% EtOAc in cyclohexane, Rf = 0.21 
1H NMR (300 MHz, CDCl3) : 2.66 (dd, 1H, J = 10.3 Hz, J = 13.9 Hz), 2.87 (dd, 1H, J = 
3.9 Hz, J = 17.1 Hz), 3.00 (m, 1H), 3.17 (dd, 1H, J = 7.5 Hz, J = 16.9 Hz), 3.41 (dd, 1H, 
J = 4.1 Hz, J = 13.9 Hz), 7.18-7.40 (m, 7H), 7.54-7.59 (t, 1H, J = 7.1 Hz), 7.77 (d, 1H, J 
= 7.5 Hz). 
13C NMR (75 MHz, CDCl3) : 32.50, 37.31, 49.25, 124.34, 126.67, 126.91, 127.75, 
128.85, 129.22, 135.14, 136.86, 139.97, 153.97, 208.17. 
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2.3 Copies of the 1H and 13C NMR Spectra of Ketones 3b, 3c, 3d, 3e, 3f, 3i  
 
2-ethyl-tetralone 3b : 

O

3b

O

3b
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2-benzyl-tetralone 3c : 

O
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O
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2-(3-picolyl)-tetralone 3d : 
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O
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2-methyl-5-methoxy-tetralone 3e : 

O

OMe

3e

O

OMe
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2-benzyl-5-methoxy-tetralone 3f : 

O

OMe

Ph

3f

O

OMe

Ph

3f
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2-benzyl-indanone 3i : 

 

3i

O

Ph
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O

Ph
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3- Silyl Enol Ethers 2a – j   
 
 
 

3.1 General Procedures 
 
 
 
 
Procedure I : 
 
To a solution of (iPr)2NH (1.19 mL, 8.4 mmol) at -78°C in dry THF (50 mL) was added  
n-BuLi (2.5 M solution in hexane, 3.22 mL, 8.05 mmol), the whole was stirred for 1h at 
this temperature, after which the ketone (7 mmol) was slowly added. After 1h at -78°C 
freshly distilled TMSCl (0.98 mL, 7.7 mmol) was added and the solution was allowed to 
reach room temperature before being stirred for 2h. A solution of NaHCO3 (20 mL) was 
added and the mixture was extracted with Et2O (3 × 50mL). The combined organic 
layers were washed with brine and dried (MgSO4). The solvent was removed under 
vacumm and the residue was purified by flash chromatography affording the pure silyl 
enol ethers 2. 
 
 
 
Procedure II : 
 
To a solution of (iPr)2NH (1.7 mL, 12 mmol) at -78°C in dry THF (70 mL) was added      
n-BuLi (2.5 M solution in hexane, 4.6 mL, 11.5 mmol), the whole was stirred 1h at this 
temperature, then the ketone (10 mmol) was slowly added. After 1h at -78°C freshly 
distilled TMSCl (1.4 mL, 11 mmol) was added and the solution was warmed to room 
temperature and stirred for 2h. After evaporation of the volatiles, the crude product was 
purified by distillation to give the pure silyl enol ethers 3. 
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3.2 Spectral Data for Silyl Enol Ethers 2a –j  
 
2-methyl-1-trimethylsilyloxy-tetral-1-ene 2a :  
 

OTMS

 
 

Procedure I 
Aspect : Colorless oil. 
Yield : 93%. 
Purification : SiO2, 5% Et2O in cyclohexane, Rf = 0.77. 
1H NMR (300 MHz, CDCl3) : 0.19 (s, 9H), 1.81 (s, 3H), 2.25 (t, 2H, J = 7.7 Hz), 2.73 (t, 
2H, J = 7.9 Hz), 7.09 (m, 2H), 7.11-7.19 (m, 1H), 7.32 (d, 1H, J = 7.5 Hz).  
13C NMR (75 MHz, CDCl3) : 0.88,17.63, 28.53, 29.37, 117.26, 121.76, 126.34, 126.44, 
126.99, 134.63, 136.22, 142.66.  
 

2-ethyl-1-trimethylsilyloxy-tetral-1-ene 2b:  
 

OTMS

Et

 
 

Procedure I 
Aspect : Colorless oil. 
Yield : 78% 
Purification : SiO2, 5% Et2O in cyclohexane, Rf = 0.87 
1H NMR (300 MHz, CDCl3) : 0.19 (s, 9H), 1.03, (t, 3H, J = 7.5 Hz), 2.22-2.32 (m, 4H), 
2.72 (t, 2H, J = 7.5 Hz), 7.08-7.20 (m, 3H), 7.32 (d, 1H, J = 7.3 Hz). 
13C NMR (75 MHz, CDCl3) : 0.81, 12.48, 23.78, 26.36, 28.72, 122.07, 122.96, 126.35, 
126.48, 126.93, 134.83, 136.38, 141.87. 
 

2-benzyl-1-trimethylsilyloxy-tetral-1-ene 2c :  
 

OTMS

Ph

 
 

Procedure I 
Aspect : Colorless oil. 
Yield : 85%. 
Purification : SiO2, 4% Et2O in cyclohexane, Rf = 0.75. 
1H NMR (300 MHz, CDCl3) : 0.21 (s, 9H), 2.11 (t, 2H, J = 7.7 Hz), 2.71 (t, 2H, J = 7.7 
Hz), 3.64 (s, 2H), 7.09 (m, 1H), 7.24 (m, 7H), 7.38 (d, 1H, J = 7.5 Hz). 
13C NMR (75 MHz, CDCl3) : 0.99, 26.97, 28.63, 37.08, 119.52, 122.42, 126.22, 126.40, 
126.90, 127.09, 128.62, 129.16, 134.56, 136.62, 140.45, 143.78 
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2-(3-picolyl)-1-trimethylsilyloxy-tetral-1-ene 2d :  
 

OTMS

N  
 

Procedure I 
Aspect : Orange oil. 
Yield : 68%. 
Purification : SiO2, 50% EtOAc in cyclohexane, Rf = 0.60. 
1H NMR (300 MHz, CDCl3) : 0.21 (s, 9H), 2.09 (t, 2H, J = 7.9 Hz), 2.72 (t, 2H, J = 7.9 
Hz), 3.62 (s, 2H), 7.20 (m, 4H), 7.38 (d, 1H, J = 7.5 Hz), 7.51 (d, 1H, J = 7.9 Hz), 8.42 
(d, 1H, J = 4.7 Hz), 8.49 (s, 1H). 
13C NMR (75 MHz, CDCl3) : -0.08, 25.89, 27.43, 33.25, 116.93, 121.40, 122.56, 125.36, 
126.08, 126.10, 133.08, 134.76, 135.36, 135.38, 143.31, 146.77, 149.39. 
 

2-methyl-5-methoxy-1-trimethylsilyloxy-tetral-1-ene 2e :  
 

OTMS

OMe  
 

Procedure I 
Aspect : Pale yellow oil. 
Yield : 77% 
Purification : SiO2, 10% Et2O in cyclohexane, Rf = 0.72 
1H NMR (300 MHz, CDCl3) : 0.19 (s, 9H), 1.81 (s, 3H), 2.22 (t, 2H, J = 8.1 Hz), 2.73 (t, 
2H, J = 8.0 Hz), 3.82 (s, 3H), 6.74 (d, 1H, J = 8.1 Hz), 6.99 (d, 1H, J = 7.7 Hz), 7.13 (t, 
1H, J = 7.9 Hz). 
13C NMR (75 MHz, CDCl3) : 0.85, 17.63, 20.44, 28.88, 55.79, 109.22, 114.99, 117.28, 
123.84, 126.45, 135.86, 142.49, 155.80. 
 

2-benzyl-5-methoxy-1-trimethylsilyloxy-tetral-1-ene 2f :  
 

OTMS

Bn

OMe   
 

Procedure I 
Aspect : Colorless oil. 
Yield : 61% 
Purification : SiO2, 10% Et2O in cyclohexane, Rf = 0.70 
1H NMR (300 MHz, CDCl3) : 0.20 (s, 9H), 2.08 (t, 2H, J = 7.7 Hz), 2.71 (t, 2H, J = 7.7 
Hz), 3.63 (s, 2H), 3.81 (s, 3H), 6.76 (d, 1H, J = 7.9 Hz), 7.07 (d, 1H, J = 7.5 Hz), 7.14-
7.28 (m, 6H). 
13C NMR (75 MHz, CDCl3) : 0.97, 20.53, 27.25, 37.09, 55.84, 109.67, 115.55, 119.47, 
124.31, 126.19, 126.52, 128.60, 129.14, 135.80, 140.45, 143.65, 155.88. 
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2-methyl-1-trimethylsilyloxy-indan-1-ene 2g : 
 

OTMS

 
 

Procedure I 
Aspect : Colorless oil. 
Yield : 91% 
Purification : SiO2, 5% Et2O in cyclohexane, Rf = 0.77 
1H NMR (300 MHz, CDCl3) : 0.27 (s, 9H), 1.97 (s, 3H), 7.09 (t, 2H, J = 8.4 Hz), 7.14 (m, 
2H), 7.30 (d, 2H, J = 7.1 Hz) 
13C NMR (75 MHz, CDCl3) : 1.06, 12.73, 38.73, 117.54, 120.45, 123.66, 124.30, 126.29, 
141.19, 143.09, 147.84. 
 

2-ethyl-1-trimethylsilyloxy-indan-1-ene 2h : 
 

OTMS

Et

 
 

Procedure I 
Aspect : Colorless oil. 
Yield : 86%. 
Purification : SiO2, 5% Et2O in cyclohexane, Rf = 0.83. 
1H NMR (300 MHz, CDCl3) : 0.26 (s, 9H), 1.13 (t, 3H, J = 7.5 Hz), 2.41 (q, 2H, J = 7.5 
Hz), 3.21 (s, 2H), 7.12 (t, 1H, J = 7.1 Hz), 7.21-7.26 (m, 2H), 7.31 (d, 1H, J = 7.3 Hz). 
13C NMR (75 MHz, CDCl3) : 1.02, 14.11, 20.08, 35.83, 117.72, 123.80, 124.33, 126.32, 
126.64, 141.26, 143.08, 146.81. 
 

2-benzyl-1-trimethylsilyloxy-indan-1-ene 2i : 
 

OTMS

Bn

 
 

Procedure I 
Aspect : Pale yellow oil. 
Yield : 74%. 
Purification : SiO2, 5% Et2O in cyclohexane, Rf = 0.65. 
1H NMR (300 MHz, CDCl3) : 0.31 (s, 9H), 3.10 (s, 2H), 3.75 (s, 2H), 7.10-7.35 (m, 9H). 
13C NMR (75 MHz, CDCl3) : 1.22, 33.36, 36.40, 118.06, 123.36, 123.93, 124.74, 126.28, 
126.37, 128.74, 129.02, 141.06, 141.61, 142.63, 148.50. 
 

2,2,6-trimethyl-1-trimethylsilyloxy-hexene 2j : 
 

Procedure II 
Aspect : Colorless oil. 
Yield : 90%. 
Purification : Distillation bp = 105°C / 10 mm Hg 
1H NMR (300 MHz, CDCl3) : 0.21 (s, 9H), 1.00 (s, 6H), 1.54 (m, 7H), 1.95 

           (m, 2H). 

OTMS
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3.3 Copies of the 1H and 13C NMR spectra of Silyl Enol Ethers 2a –j  
 
2-methyl-1-trimethylsilyloxy-tetral-1-ene 2a : 

OTMS

2a

OTMS

2a
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2-ethyl-1-trimethylsilyloxy-tetral-1-ene 2b:  

OTMS

Et

2b

OTMS

Et

2b
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2-benzyl-1-trimethylsilyloxy-tetral-1-ene 2c :  

OTMS

Ph

2c

OTMS

Ph

2c
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2-(3-picolyl)-1-trimethylsilyloxy-tetral-1-ene 2d :  

OTMS

N

2d

OTMS

N

2d
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2-methyl-5-methoxy-1-trimethylsilyloxy-tetral-1-ene 2e :  

OTMS

OMe 2e

OTMS

OMe 2e
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2-benzyl-5-methoxy-1-trimethylsilyloxy-tetral-1-ene 2f :  

OTMS

Bn

OMe 2f

OTMS

Bn

OMe 2f
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2-methyl-1-trimethylsilyloxy-indan-1-ene 2g : 

OTMS

2g

OTMS

2g
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2-ethyl-1-trimethylsilyloxy-indan-1-ene 2h : 

 

OTMS

Et

2h

OTMS

Et

2h
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2-benzyl-1-trimethylsilyloxy-indan-1-ene 2i : 
 

OTMS

Bn

2i

OTMS

Bn

2i
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2,2,6-trimethyl-1-trimethylsilyloxy-hexene 2j : 

OTMS

2i
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4- General Procedure for Enantioselective Protonation  
(Table 4) 

 
 
 
To a solution of silyl enol ether 2a (0.197 g, 0.85 mmol) in dry DMF (1.2 mL) was added 
(DHQ)2AQN (73 mg, 0.085 mmol) as a solution in DMF (0.5 mL) followed by EtOH (0.05 
mL, 0.89 mmol) and benzoyl fluoride (0.11 g, 0.89 mmol,). The solution was stirred until 
complete disappearance of the starting material (monitored by GC / MS). The solution 
was diluted with Et2O, washed with saturated NaHCO3 (10 mL) and the aqueous layer 
was extracted with Et2O (3 × 10 mL). The combined organic layers were washed with 
brine (3 × 25 mL) and dried over MgSO4. The solvent was removed under vacuum and 
the residue was purified by flash chromatography affording the pure ketone 3a which 
was analyzed by chiral HPLC.  
 
The catalyst could be recycled by simple filtration through a short plug of silica (Et2O as 
eluent), followed by elution with 5% MeOH in DCM  as eluent. 
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5- Data of Product Compounds 
 

5.1 Methods for the Determination of Enantiomeric Excesses of             
Ketones 3a – j 
 

(S)-2-Methyl-1-tetralone 3a :  
 

O

 
 

Yields : 88% 
Purification : 2% to 5% Et2O in cyclohexane, Rf = 0.3 (Et2O / cyclohexane 5 : 95).  
ee : 81% 
HPLC : Daicel Chiralcel OD-H, heptane / isopropanol  99.6 : 0.4, flow rate 0.5 mL / min, 
18°C, retention time of enantiomers : 17.05 min (R) minor, 18.77 min (S) major. 
Absolute configuration assigned by comparison with literature data : 
Mohr. J. T.; Nishimata. T.; Behema. D. C.; Stoltz. B. M. J. Am. Chem. Soc. 2006, 128, 
11348. 
 
(S)-2-Ethyl-1-tetralone 3b :  
 

O

Et

 
 

Yields : 68% 
Purification : 2% Et2O in cyclohexane, Rf = 0.28 (Et2O / cyclohexane 5 : 95).  
ee : 76.5% 
HPLC : Daicel Chiralcel AD-H, heptane / isopropanol  99.96 : 0.04, flow rate 1.2 mL / 
min, 23.5 °C, retention time of enantiomers : 16.46 min (S) major, 17.89 min (R) minor. 
Absolute configuration assigned by comparison with literature data : 
Yanagisawa. A.; Touge. T.; Arai. T. Angew. Chem. Int. Ed. 2005, 44, 1546. 
 
(R)-2-Benzyl-1-tetralone 3c : 
 

O

 
 

Yields : 84% 
Purification : 2% to 5% Et2O in cyclohexane, Rf = 0.33 (Et2O / cyclohexane 5 : 95). 
ee : 84 % 
HPLC : Daicel Chiralcel OJ-H, heptane / isopropanol  90 : 10, flow rate 1 mL / min, 
retention time of enantiomers : 9.80 min (R) major, 12.14 min (S) minor. 
Absolute configuration assigned by comparison with literature data : 
Graf. C. D.; Malan. C.; Harms. K.; Knochel. P. J. Org. Chem. 1999, 64, 5581. 
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2-(3-picolyl)-1-tetralone 3d :  
 

O

N  
 
Yields : 91% 
Purification : 50% EtOAc in cyclohexane, Rf = 0.23. 
ee : 74% 
HPLC : Daicel Chiralcel AD-H, heptane / isopropanol  90 : 10, flow rate 1 mL / min, 
retention time of enantiomers : 16.72 min (major), 18.64 min (minor). 
 
2-methyl-5-methoxy-tetral-1-one 3e : 
 

O

OMe  
 

Yields : 98% 
Purification : 2% to 5% Et2O in cyclohexane, Rf = 0.20 (Et2O / cyclohexane 5 :95). 
ee : 81% 
HPLC : Daicel Chiralcel AD-H, heptane / isopropanol  99.8 : 0.2, flow rate 1 mL / min, 
16°C,  retention time of enantiomers :19.24 min (major), 21.10 min (minor). 
 
2-benzyl-5-methoxy-tetral-1-one 3f : 
 

O

Bn

OMe  
 
Yields : 86% 
Purification : SiO2, 2% to 5% Et2O in cyclohexane, Rf = 0.26 (10% Et2O in 
cyclohexane). 
ee : 91% 
HPLC : Daicel Chiralcel OB, heptane / isopropanol  99 : 1, flow rate 1 mL / min, 22°C, 
retention time of enantiomers : 20.38 min (major), 35.90 min (minor). 
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(S)-2-Methyl-1-indanone 3g : 
 

O

 
 

Yields : 78% 
Purification : 5% to 10% Et2O in cyclohexane, Rf = 0.16 (Et2O / cyclohexane 5 :95). 
ee : 71% 
HPLC : Daicel Chiralcel OJ-H, heptane / isopropanol  99.6 : 0.4, flow rate 1 mL / min, 
20°C,  retention time of enantiomers : 9.29 min (S) major, 10.27 min (R) minor. 
Absolute configuration assigned by comparison with literature data : 
Mohr. J. T.; Nishimata. T.; Behema. D. C.; Stoltz. B. M. J. Am. Chem. Soc. 2006, 128, 
11348. 
 

(S)-2-Ethyl-1-indanone 3h : 
 

O

Et

 
 

Yields : 76% 
Purification : 5% Et2O in cyclohexane, Rf = 0.22 (Et2O / cyclohexane 5 :95). 
ee : 74% 
HPLC : Daicel Chiralcel OJ-H, heptane / isopropanol  99.6 : 0.4, flow rate 1 mL / min, 
retention time of enantiomers : 10.14 min (S) major, 12.09 min (R) minor. 
Absolute configuration was determined by analogy with 2-methyl-indanone. 
 

2-benzyl-1-indanone 3i : 
 

O

Bn

 
 

Yields : 77% 
Purification : 5% EtOAc in cyclohexane, Rf = 0.21 (EtOAc / cyclohexane 5 :95). 
ee : 64% 
HPLC : Daicel Chiralcel OJ-H, heptane / isopropanol  90 : 10, flow rate 1 mL / min, 
retention time of enantiomers : 11.30 min (major), 12.73 min (minor). 
 

(S)-2,2,6-Trimethylcyclohexanone 3j : 
 

 
Yields : 98% (GC yield) 
Purification : Filtration through a short pad of silice (Et2O as eluant). 
ee : 58% 
 

GC : Chiraldex CB (25m × 0.25), isotherm 90°C, 1 mL.min-1 carrier gas flow,  retention 
time of enantiomers : 12.25 min (R) minor, 13.63 min (S) major. 
Absolute configuration was assigned by comparing the sign of optical rotation with 
literature data : 
Eleveld. M. B.; Hogeveen. H. Tetrahedron Lett. 1986, 631. 

O
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5.2 Copies of HPLC Chromatograms of Ketones 3a – j 
 
2-methyl-tetralone 3a : 

 

O

racemic
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O

3a   ee = 81%
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2-ethyl-tetralone 3b : 

 

O

Et

racemic
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O

Et

3b   ee = 76.5
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2-benzyl-tetralone 3c : 

 

O

racemic

Ph
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O

3c    ee = 84%

Ph
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2-(3-picolyl)-1-tetralone 3d :  

 

O

racemic

N
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O

3d   ee = 74%

N
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2-methyl-5-methoxy-tetral-1-one 3e : 

O

racemic

OMe



 39 

O

3e   ee = 81%

OMe
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2-benzyl-5-methoxy-tetral-1-one 3f : 

O

racemic

OMe

Ph
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O

3f    ee = 91%

OMe

Ph
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2-Methyl-1-indanone 3g : 

 

racemic

O



 43 

3g   ee = 71%

O
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2-Ethyl-1-indanone 3h : 
 

 

racemic

Et

O
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3h   ee = 74%

Et

O
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2-benzyl-1-indanone 3i : 

 
 

racemic

O

Ph
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3i   ee = 64%

O

Ph
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2,2,6-Trimethylcyclohexanone 3j : 

 

racemic

O
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3j   ee = 58%

O
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6-Chemical formula of catalysts 1d-f 
 

 

1d : (DHQ)2Pyr  

 

 
 
1e: (DHQD)2PHAL 

 

 

1f: (DHQ)2AQN 


