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Experimental Section 

General Information Unless otherwise noted, all reagents and solvents were 

purchased from commercial suppliers and used without further purification. NMR 

spectra were recorded on Bruker ADVANCE III (400 MHz) spectrometers for 
1
H 

NMR and 
13

C NMR. CDCl3 was the solvent used for the NMR analysis, with 

tetramethylsilane as the internal standard. Chemical shifts were reported upfield to 

TMS (0.00 ppm) for 
1
H NMR and relative to CDCl3 (77.0 ppm) for 

13
C NMR. Optical 

rotation was determined using a Perkin Elmer 343 polarimeter. HPLC analysis was 

conducted on an Agilent 1260 Series instrument. Column Chromatography was 

performed with silica gel Merck 60 (300-400 mesh). All new products were further 

characterized by HRMS. A positive ion mass spectrum of sample was acquired on a 

Thermo LTQ-FT mass spectrometer with an electrospray ionization source. 

 

General procedure for the Synthesis of compound 1b – 1p 

 

A solution of the appropriate bromide derivatives (12.0 mmol, 1.20 equiv) in 20 mL 

of THF was treated with magnesium (20.4 mmol, 1.02 equiv) and 10 mg I2. After the 

formation of the Grignard reagent, the solution was cooled to room temperature, and 

added into the solution of a solution of the 2-Cyanopyridine (10 mmol, 1 equiv) in 

THF (15 mL) at 0 °C dropwise. When TLC showed no more starting material, the 

reaction was quenched by addition of a solution of saturated NH4Cl. The organic layer 

was separated and extracted twice with CH2Cl2 . After evaporation, the organic layer 

was redissolved in Et2O (80.0 mL) and 6 M HCl (10.0 mL) was added. After 30 min, 

the organic layer was separated, and the aqueous layer was basified with saturated 

NaHCO3 and then extracted three times with CH2Cl2. The combined organic layers 

were dried over Na2SO4 and evaporated in vacuo. The residue was purified by column 

chromatography with petroleum ether and ethyl acetate.
[1]
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NMR and HRMS Data of compound 1b – 1p 

1-(pyridin-2-yl)propan-1-one (1b): 

 

Compound 1b was isolated in 81% yield (1.09 g). Colorless oil; Purified by flash 

chromatography (PE:EA=10:1);
 1

H NMR (400 MHz, CDCl3) δ 8.53 - 8.54 (m, 1H), 

7.89 (dt, J = 8.0, 1.2Hz, 1H), 7.67 - 7.72 (m, 1H), 7.31 - 7.35 (m, 1H), 3.07 - 3.14 (m, 

2H), 1.06 - 1.10 (m, 3H);
 13

C NMR (101 MHz, CDCl3) δ 202.3, 153.2, 148.8, 136.7, 

126.9, 121.5, 30.9, 7.8. 

 

2-methyl-1-(pyridin-2-yl)propan-1-one (1c): 

 

Compound 1c was isolated in 80% yield (1.20 g). Colorless oil; Purified by flash 

chromatography (PE:EA=10:1);
 1

H NMR (400 MHz,CDCl3) δ 8.65 - 8.66 (m, 1H), 

8.02 (d, J = 8.2Hz, 1H), 7.78 - 7.83 (m, 1H), 7.41 - 7.45 (m, 1H), 4.08 (td, J = 6.8, 

2.4Hz, 1H), 1.18 (dd, J = 6.8, 2.4Hz, 6H);
 13

C NMR (101MHz, CDCl3) δ 205.6, 152.8, 

148.8, 136.9, 126.9, 122.4, 34.2, 18.6. 

 

1-(pyridin-2-yl)pentan-1-one (1d): 

 

Compound 1d was isolated in 85% yield (1.38 g). Colorless oil; Purified by flash 

chromatography (PE:EA=10:1); 
1
H NMR (400 MHz,CDCl3) δ 8.67 - 8.69 (m, 1H), 

8.04 (dd, J = 7.6, 1.2Hz, 1H), 7.83 (td, J = 7.6, 1.6Hz, 1H), 7.45 - 7.48 (m, 1H), 3.22 

(t, J = 7.2Hz, 2H), 1.68 - 1.74 (m, 2H), 1.40 - 1.45 (m, 2H), 0.96 (t, J = 7.6 Hz, 3H); 
 

13
C NMR (101MHz, CDCl3) δ 202.2, 153.5, 148.9, 136.9, 127.0, 121.8, 37.4, 26.1, 

22.5, 14.0. 
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1-(pyridin-2-yl)hexan-1-one (1e): 

 

Compound 1e was isolated in 75% yield (1.33 g). Colorless oil; Purified by flash 

chromatography (PE:EA=10:1); 
1
H NMR (400 MHz, CDCl3) δ 8.67 (d, J = 4.8Hz, 

1H), 8.00 (d, J = 8.0Hz, 1H), 7.82 (td, J = 7.6, 1.2Hz, 1H), 7.43 - 7.46 (m, 1H), 3.20 (t, 

J = 7.6Hz, 2H), 1.69 - 1.76 (m, 2H), 1.35 - 1.40 (m, 4H), 0.89 (t, J = 7.2Hz, 3H);
 13

C 

NMR (101MHz, CDCl3) δ 202.2, 153.5, 148.7, 136.8, 127.0, 121.7, 37.7, 31.5, 23.6, 

22.5, 14.0. 

 

phenyl(pyridin-2-yl)methanone (1f): 

 

Compound 1f was isolated in 82% yield (1.50 g). Light yellow solid; Purified by flash 

chromatography (PE:EA=10:1); 
1
H NMR (400 MHz, CDCl3) δ 8.75 (d, J = 4.8Hz, 

1H), 8.08 (dd, J = 8.4, 7.2Hz, 3H), 7.93 (td, J = 7.6, 1.6Hz, 1H), 7.62 (t, J = 7.2Hz, 

1H), 7.52 (t, J = 7.2Hz, 3H);
 13

C NMR (101MHz, CDCl3) δ 194.0, 155.1, 148.6, 137.1, 

136.2, 133.0, 131.0, 128.2, 126.2, 124.7. 

 

pyridin-2-yl(o-tolyl)methanone (1g): 

 

Compound 1g was isolated in 85% yield (1.67 g). Light yellow oil; Purified by flash 

chromatography (PE:EA=10:1);
 1

H NMR (400 MHz, CDCl3) δ 8.11 (d, J = 7.6Hz, 

1H), 7.91 (td, J = 7.6, 1.6Hz, 1H), 7.45-7.50 (m, 3H), 7.28 - 7.43 (m, 2H), 2.41 (s, 

3H); 
 13

C NMR (101MHz, CDCl3) δ 197.5, 155.0, 149.2, 137.9, 137.4, 137.0, 131.2, 

131.0, 130.0, 126.5, 125.1, 124.2, 20.5. 
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pyridin-2-yl(m-tolyl)methanone (1h): 

 

Compound 1h was isolated in 89% yield (1.75 g). Yellow oil; Purified by flash 

chromatography (PE:EA=10:1); 
1
H NMR (400 MHz, CDCl3) δ 8.74 (d, J = 4.8Hz, 

1H), 8.04 (dd, J = 7.6, 0.8Hz, 1H), 7.92 (td, J = 8.0, 1.6Hz, 1H), 7.85 (d, J = 7.6Hz, 

2H), 7.49 - 7.52 (m, 1H), 7.37 - 7.44 (m, 2H), 2.44 (s, 3H);
 13

C NMR (101MHz, 

CDCl3) δ 194.3, 155.2, 148.6, 138.0, 137.1, 136.3, 133.8, 131.3, 128.3, 128.1, 126.1, 

124.6, 21.4. 

 

pyridin-2-yl(p-tolyl)methanone (1i): 

 

Compound 1i was isolated in 87% yield (1.71 g). Light yellow oil; Purified by flash 

chromatography (PE:EA=10:1); 
1
H NMR (400 MHz, CDCl3) δ 8.73 (d, J=3.6Hz, 1H), 

7.98 - 8.04 (m, 3H), 7.87 -7.93 (m, 1H), 7.47 - 7.51 (m, 1H), 7.30 (d, J = 8.4Hz, 2H), 

2.44 (d, J = 3.2Hz, 3H);
 13

C NMR (101MHz, CDCl3) δ 193.6, 155.4, 148.5, 143.8, 

137.0, 133.6, 131.2, 128.9, 126.1, 124.6, 21.8. 

 

(4-chlorophenyl)(pyridin-2-yl)methanone (1j): 

 

Compound 1j was isolated in 78% yield (1.69 g). Light yellow oil; Purified by flash 

chromatography (PE:EA=10:1);
 1

H NMR (400 MHz, CDCl3) δ 8.75 (d, J = 4.8Hz, 

1H), 8.10 (dd, J = 6.8, 4.0Hz, 3H), 7.95 (t, J = 8.0Hz, 1H), 7.52 - 7.56 (m, 1H), 7.49 

(d, J = 8.4Hz, 2H);
 13

C NMR (101MHz, CDCl3) δ 192.5, 154.6, 148.5, 139.4, 137.3, 

134.5, 132.5, 128.5, 126.5, 124.7. 
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(4-methoxyphenyl)(pyridin-2-yl)methanone (1k): 

 

Compound 1k was isolated in 90% yield (1.92 g). White solid; Purified by flash 

chromatography (PE:EA=10:1); 
1
H NMR (400 MHz, CDCl3) δ 8.73 (d, J = 4.8Hz, 

1H), 8.14 (dd, J = 7.2, 2.0Hz, 2H), 8.01 (d, J = 7.2Hz, 1H), 7.91 (td, J = 6.0, 1.6Hz, 

1H), 7.47 - 7.51 (m, 1H), 7.00 (dd, J = 7.2, 2.0Hz, 2H), 3.90 (s, 3H);
 13

C NMR 

(101MHz, CDCl3) δ 192.4, 163.6, 155.7, 148.4, 137.1, 133.5, 128.9, 125.9, 124.6, 

113.5, 55.5, 125.1, 124.7. 

 

pyridin-2-yl(4-trifluoromethyl)phenyl)methanone (1l): 

 

Compound 1l was isolated in 92% yield (2.33 g). Yellow solid; Purified by flash 

chromatography (PE:EA=10:1);.
1
H NMR (400 MHz, CDCl3) δ 8.74 (d, J = 4.8Hz, 

1H), 8.19 (d, J = 8.0Hz, 2H), 8.13 (dd, J = 7.6, 0.8Hz, 1H), 7.94 (t, J = 7.6Hz, 1H), 

7.75 (d, J = 8.0Hz, 2H), 7.53 (t, J = 6.0Hz, 1H);
 13

C NMR (101MHz, CDCl3) δ 192.7, 

154.1, 148.6, 139.3, 137.3, 133.8, 131.2, 126.8, 122.4. 

 

(3,5-di-tert-butylphenyl)(pyridin-2-yl)methanone (1m): 

 

Compound 1m was isolated in 83% yield (2.45 g). Light yellow solid; Purified by 

flash chromatography (PE:EA=10:1); 
1
H NMR (400 MHz, CDCl3) δ 8.75 - 8.76 

(m,1H), 8.05 (dd, J = 7.6Hz, 1H), 7.88 - 7.94 (m, 3H), 7.71 (t, J = 1.6Hz, 1H), 7.50 - 

7.51 (m, 1H), 1.38 (s, 18H);
 13

C NMR (101MHz, CDCl3) δ 195.0, 155.6, 150.6, 148.6, 
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137.0, 135.8, 127.4, 126.0, 125.4, 124.6, 35.0, 31.4. 

 

2-phenyl-1-(pyridin-2-yl)ethan-1-one (1n): 

 

Compound 1n was isolated in 75% yield (1.48 g). Colorless oil; Purified by flash 

chromatography (PE:EA=10:1); 
1
H NMR (400 MHz, CDCl3) δ 8.76 (d, J = 4.8Hz, 

1H), 8.09 (dd, J = 8.0, 0.8Hz, 1H), 7.84 (td, J = 7.6, 1.2Hz, 1H), 7.50 (dd, J = 7.6, 

5.2Hz, 1H), 7.34 - 7.40 (m, 4H), 7.28 (t, J = 6.4Hz, 1H), 4.61 (s, 2H);
 13

C NMR 

(101MHz, CDCl3) δ 199.2, 153.1, 149.0, 137.0, 134.8, 130.0, 128.5, 127.2, 126.7, 

122.4, 44.0. 

 

2-(4-chlorophenyl)-1-(pyridin-2-yl)ethan-1-one (1o): 

 

Compound 1o was isolated in 73% yield (1.69 g). Light yellow oil; Purified by flash 

chromatography (PE:EA=10:1); 
1
H NMR (400 MHz, CDCl3) δ 8.74 (dq, J = 4.4, 

0.8Hz, 1H), 8.07 (dt, J = 8.0, 0.8Hz, 1H), 7.85 (td, J = 7.6, 1.6Hz, 1H), 7.50 (ddd, J = 

7.6, 4.8, 1.2Hz, 1H), 7.28 - 7.32 (m, 4H), 4.55 (s, 2H);
 13

C NMR (101MHz, CDCl3) δ 

198.7, 152.8, 149.0, 137.0, 133.3, 132.6, 131.4, 128.6, 127.4, 122.4, 43.4. 

 

2-(4-(tert-butyl)phenyl)-1-(pyridin-2-yl)ethan-1-one (1p): 

 

Compound 1p was isolated in 80% yield (2.04 g). Light yellow solid; Purified by 

flash chromatography (PE:EA=10:1);
 1

H NMR (400 MHz, CDCl3) δ 8.76 (dd, J = 4.8, 

0.8Hz, 1H), 8.09 (dd, J = 7.6, 0.8Hz, 1H), 7.86 (t, J = 7.6Hz, 1H), 7.49 - 7.52 (m, 1H), 

7.38 (d, J = 8.0Hz, 2H), 7.30 (d, J = 8.0Hz, 2H), 4.56 (s, 2H), 1.33 (s, 9H);
 13

C NMR 
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(101MHz, CDCl3) δ 199.3, 153.2, 149.4, 148.9, 137.0, 131.6, 129.6, 127.2, 125.4, 

122.4, 60.4, 43.4, 34.4, 31.4, 21.1, 14.2. 

General procedure for the Synthesis of 1q 

To a suspension of ketone (20 mmol) in THF (80 mL) was added NaH (40 mmol, 

60%). After the reaction mixture was stirred at 0 °C for about 1 h, the ester was added 

dropwise at the same temperature. Then the mixture was stirred at room temperature 

until TLC indicated the total consumption of the ketone. The reaction mixture was 

poured into ice-water (100 mL), acidified with aqueous HCl (3 M) to pH 2~3 and 

extracted with EtOAc 3 times. The combined organic layer was dried over Na2SO4 

and evaporated under reduced pressure and purification  by  flash  column  

chromatography (SiO2) afforded the desired product.
[4]

 

 

methyl-3-oxo-3(pyridin-2-yl)propanoate (1q): 

 

Compound 1q was isolated in 86% yield (3.08 g). Light yellow oil; Purified by flash 

chromatography (PE:EA=10:1);
 1

H NMR (400 MHz, CDCl3) δ 8.63 - 8.64 (m, 1H), 

8.03 (d, J = 8.0Hz, 1H), 7.81-7.85 (m, 1H), 7.45 - 7.49 (m, 1H), 4.18 (d, J = 3.2Hz, 

2H), 3.70 (d, J = 3.2Hz, 3H);
 13

C NMR (101MHz, CDCl3) δ 194.5, 168.7, 152.4, 

149.1, 137.0, 127.6, 122.1, 52.2, 44.5. 

 

General procedure for the Synthesis of 1u  

A stirred solution (0.5 M) of benzothiazole in dry THF under nitrogen was cooled to 

-78 °C and nBuLi (1.1 equiv, 5.5 mmol, 2.3M in hexane) was added dropwise. The 

resulted mixture were kept for 1 h under -78°C, after that, the N,N-dimethylacetamide 

(1 equiv, 5 mmol) was added to the stirred solution at -78°C and the mixture was 

continuously stirred for 1 h. After removing the cold bath, the mixture was stirred for 

additional 10 min and then hydrolyzed with concd hydrochloric acid (1 mL). The 

acidic solution was continuously stirred until the temperature reached room 
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temperature. The mixture was poured into same amount of water and the aqueous 

mixture was extracted with ethyl acetrate 3 times. The combined organic solution was 

dried with Na2SO4. Purification by flash column chromatography affored the desired 

product.
[2]

 

1-(benzo[d]thiazol-2-yl)ethan-1-one (1u): 

 

Compound 1u was isolated in 58% yield (1.02 g). White solid; Purified by flash 

chromatography (PE:EA=5:1); 
1
H NMR (400 MHz, CDCl3) δ 8.22 (d,J = 8.0Hz,1H), 

8.01 (d, J = 7.6Hz, H), 7.55 – 7.63 (m, 2H), 2.87 (s, 3H); 
13

C NMR (101MHz, CDCl3) 

δ 193.2, 166.5, 153.6, 137.4, 127.7, 127.0, 125.5, 122.5, 26.2. 

 

General procedure for the Synthesis of 1v 

DMAP (183 mg, 30 mol%) weighed in a sealable tube. The tube was sealed and 

flushed with a stream of dry N2 . MeCN (10 mL) was added, followed by Et3N (15 

mmol, 3 equiv). Azole (5 mmol, 1 equiv) and aroyl chloride (10 mmol, 2 equiv) were 

added dropwise to the reaction mixture, and stirred for 24 h at 80 °C. The mixture was 

then cooled to r.t., diluted with EtOAc and sat. aq NaHCO3 , and extracted with 

EtOAc (2 ×). Combined organic layers were washed with brine, dried over MgSO4  

and concentrated  in  vacuo.  Purification by flash column chromatography 

afforded the desired product.
[3]

 

benzo[d]thiazol-2-yl(phenyl)methanone (1v): 

 

Compound 1v was isolated in 60% yield (1.44 g). Light yellow solid; Purified by 

flash chromatography (PE:EA=5:1); 
1
H NMR (400 MHz, CDCl3) δ 8.58 – 8.61 (m, 

2H), 8.28 – 8.30 (m, 1H), 8.05 – 8.07 (m, 1H), 7.71 (tt, J = 7.2, 1.6Hz, 1H), 7.57 – 

7.65 (m, 4H); 
13

C NMR (101MHz, CDCl3) δ 185.4, 167.1, 153.9, 137.0, 135.0, 134.0, 

131.3, 128.5, 127.7, 127.0, 125.8, 122.2. 



10 
 

General procedure for the synthesis of racemic alcohols: 

 

The corresponding ketones (0.1 mmol) was dissolved in 5 mL MeOH, and the NaBH4 

solid (0.2 mmol) was added slowly. The mixture was stirred until the ketones 

disappeared. After that, 5 mL H2O was added slowly. Then the residue was extracted 

3 times with ethyl acetate, and the combined organic layer was dried over Na2SO4 and 

evaporated in vacuo. The product was used without further purification. 

General procedure for the rhodium catalyzed asymmetric hydrogenation of 

2-pyridine ketones: 

Ketones (0.2 mmol) were adden into a vial with stirbar in a glovebox, 2 mg 

[Rh(COD)Binapine]BF4 (1 mol%) was added. Then 2 mL CH2Cl2 was added by a 

syringe. After that, the vials were transferred to an autoclave which was pressurized 

with hydrogen gas (8 atm) and depressurized three times before 8 atm of H2 was set, 

and the reaction mixtures were stirred at room temperature for 24 h. After 24 h, the 

hydrogen gas was released slowly and carefully, the solution was then concentrated 

and passed through a short column of silica gel to remove the metal complex. The ee 

values of all compounds were determined by HPLC on a chiral stationary phase. 

solvents screening for the [Rh(COD)Binapine]BF4 catalyzed asymmetric 

hydrogenation of 2-acetyl pyridine.
[a] 

 

entry solvent conversion
[a]

 (%) ee
[b]

 (%) 

1 CH2Cl2 >99 >99 

2 MeOH >99 97 

3 CH2Cl2/MeOH (1/1) >99 98 
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[a] Determined by
 1

H NMR. [b] Determined by HPLC analysis using a chiral 

stationary phase. 

 

(S)-1-(pyridin-2-yl)than-1-ol (2a): 

 

light yellow oil, 99% yield (12.2 mg), 99% ee, [α]D
20

 = 61.500 (c = 1.0g/100mL, 

CH3CH2OH);
1
H NMR (400 MHz, CDCl3) δ 8.53 (d, J = 4.8Hz, 1H), 7.70 (td, J = 8.0, 

2.0Hz, 1H), 7.30 (d, J = 7.6Hz, 1H), 7.19 – 7.22 (m, 1H), 4.90 (dd, J = 12.8, 6.4Hz, 

1H), 4.53 (s,1H), 1.51 (d, J = 6.8Hz, 3H); 
13

C NMR (101MHz, CDCl3) δ 163.1, 148.1, 

136.8, 122.2, 119.8, 68.9, 24.3; HPLC (Chiralcel OD-H column, hexane/i-PrOH: 95/5, 

0.3 mL min
−1

, 254 nm), tS= 31.8 min (major), tR = 35.1 min (minor). 

 

(S)-1-(pyridine-2yl)propan-1-ol (2b): 

 

light yellow oil, 99% yield (13.5 mg), 91% ee. [α]D
20

 = 91.300 (c = 1.0g/100mL, 

CH3CH2OH); 
1
H NMR (400 MHz, CDCl3) δ 8.51 (d, J = 4.8Hz, 1H), 7.67 (td, J = 7.6, 

1.2Hz, 1H), 7.28 (d, J = 8.0Hz, 1.0H), 7.16 - 7.19 (m, 1H), 4.68 (dd, J = 6.4, 5.2Hz, 

1H), 4.48 (s, 1H), 1.84 - 1.89 (m, 1H), 1.67 - 1.76 (m, 1H), 0.93 (t, J = 7.6Hz, 3H);
13

C 

NMR (101MHz, CDCl3) δ 162.2, 148.1, 136.6, 122.2, 120.4, 74.0, 31.2, 9.5; HPLC 

(Chiralcel OD-H column, hexane/i-PrOH: 95/5, 0.3 mL min
−1

, 254 nm), tS= 26.8 min 

(major), tR = 28.9 min (minor). 

 

(S)-2-methyl-1-(pyridine-2-yl)propan-1-ol (2c): 
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light yellow oil, 99% yield (15.0 mg), 84% ee. [α]D
20

 = 38.000 (c = 0.1g/100mL, 

CH3CH2OH);
 1
H NMR (400 MHz, CDCl3) δ 8.57 (d, J = 4.8Hz, 1H),7.70 (td, J = 7.6, 

1.6Hz, 1H), 7.20 - 7.27(m, 2H), 4.58 (d, J = 4.4Hz, 1H), 4.26 (s, 1H), 2.01 - 2.09 (m, 

1H), 1.04 (d, J = 7.2Hz, 3H), 0.81 (d, J = 6.8Hz, 1H);
 13

C NMR (101MHz,CDCl3) δ 

161.2, 148.0, 136.4, 122.2, 121.0, 77.1, 35.2, 19.5, 16.0; HPLC (Chiralcel OJ-H 

column, hexane/i-PrOH: 97/3, 0.3 mL min
−1

, 254 nm), tS = 34.9 min (major), tR = 38.6 

min (minor). 

 

(S)-1-(pyridine-2-yl)pentan-1-ol (2d): 

 

light yellow oil, 99% yield (16.1 mg), 90% ee, [α]D
20

 = 85.200 (c = 1.0g/100mL, 

CH3CH2OH); 
1
H NMR (400MHz, CDCl3) δ 8.56 (d, J = 4.8Hz, 1H), 7.70 (td, J = 7.6, 

1.6Hz, 1H), 7.23 (d, J = 8.4Hz, 1H), 7.22 (td, J = 5.6, 0.8Hz, 1H), 4.76 (dd, J = 7.6, 

4.4Hz, 1H), 4.23 (s, 1H), 1.81 - 1.85 (m, 1H), 1.70 - 1.74 (m, 1H), 1.38 - 1.45 (m, 4H), 

0.92 (t, J = 7.2Hz, 3H);
 13

C NMR (101MHz, CDCl3) δ 162.3, 148.2, 136.6, 122.2, 

120.3, 72.8, 38.4, 27.4, 22.7, 14.1; HPLC (Chiralcel OD-H column, hexane/i-PrOH: 

95/5, 0.3 mL min
−1

, 254 nm), tS= 23.3 min (major), tR = 25.1 min (minor). 

 

(S)-1-(pyridine-2-yl)hexan-1-ol (2e): 

 

light yellow oil, 99% yield (17.5 mg), 90% ee, [α]D
20

 = 43.000 (c = 0.1g/100mL, 

CH3CH2OH);
 1

H NMR (400 MHz, CDCl3) δ 8.49 (d, 4.0Hz, 1H), 7.65 (td, J = 7.6, 

1.6Hz, 1H), 7.27 (d, J = 8.0Hz, 1H), 7.15 (td, J = 6.0, 0.8Hz, 1H), 4.72 (dd, J = 7.6, 

4.4Hz, 1H), 4.53 (s, 1H), 1.76 - 1.82 (m, 1H), 1.66 - 1.72 (m, 1H), 1.34 - 1.42 (m, 2H), 

1.22 - 1.32 (m, 4H), 0.79 - 0.87 (m, 3H);
 13

C NMR (101MHz, CDCl3) δ 162.7, 148.1, 

136.6, 122.1, 120.3, 73.0, 38.5, 31.8, 25.0, 22.6, 14.0; HPLC (Chiralcel OD-H column, 
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hexane/i-PrOH: 95/5, 0.3 mL min
−1

, 254 nm), tS = 22.3 min (major), tR = 24.1 min 

(minor). 

 

(S)-phenyl(pyridin-2-yl)methanol (2f): 

 

White solid, 99% yield (18.1 mg), 99% ee, [α]D
20

 = 3.000 (c = 0.1g/100mL, 

CH3CH2OH);
 1
H NMR (400 MHz, CDCl3) δ 8.60 (d, J = 4.8Hz, 1H), 7.65 (td, J = 7.6, 

1.6Hz, 1H), 7.35 - 7.43 (m, 4H), 7.23 (dd, J = 6.8, 4.8Hz, 1H), 7.17 (dd, J = 7.6, 

0.4Hz, 1H), 5.78 (s, 1H), 5.35 (s, 1H); 
13

C NMR (101MHz, CDCl3) δ 160.8, 147.8, 

143.2, 136.9, 128.6, 127.9, 127.1, 122.5, 121.4, 74.9; HPLC (Chiralcel AD-H column, 

hexane/i-PrOH: 92/8, 0.7 mL min
−1

, 220 nm), tS = 18.1 min (major), tR= 23.2 min 

(minor). 

 

(S)-pyridin-2-yl(o-tolyl)methanol (2g): 

 

White solid, 99% yield (19.3 mg), 99% ee, [α]D
20

 = 0.300 (c = 1.0g/100mL, 

CH3CH2OH);
 1
H NMR (400 MHz, CDCl3) δ 8.61 (d, J = 4.8Hz, 1H), 7.63 (td, J = 7.6, 

1.6Hz, 1H), 7.28 (d, J = 8.0Hz, 1H), 7.18 - 7.25 (m, 4H), 7.06 (d, J = 8.0Hz, 1H), 6.01 

(s, 1H), 5.30 (s, 1H), 2.37 (s,3H);
 13

C NMR (101MHz, CDCl3) δ 160.9, 147.8, 140.7, 

136.9, 136.3, 130.9, 128.1, 127.9, 126.2, 122.4, 121.3, 72.9, 19.5; HPLC (Chiralcel 

OJ-H column, hexane/i-PrOH: 95/5, 1.0 mL min
−1

, 254 nm), tS = 21.0 min (major), 

tR= 28.9 min (minor). 

 

(S)-pyridin-2-yl(m-tolyl)methanol (2h): 
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White solid, 99% yield (19.5 mg), 99% ee, [α]D
20

 = 34.500 (c = 1.0g/100mL, 

CH3CH2OH);
 1
H NMR (400 MHz, CDCl3) δ 8.60 (d, J = 4.8Hz, 1H),7.65 (t, J = 7.6Hz, 

1H), 7.18 -7.29(m, 5H), 7.12 (d, J = 7.2Hz, 1H), 5.75 (s, 1H), 5.33 (s, 1H), 2.36 (s, 

3H);
 13

C NMR (101MHz, CDCl3) δ 160.9, 147.8, 143.2, 138.3, 136.8, 128.6, 128.5, 

127.7, 124.2, 122.4, 121.4, 75.0, 21.5; HPLC (Chiralcel AD-H column, 

hexane/i-PrOH: 92/8, 0.7 mL min
−1

, 220 nm), tS = 16.5 min (major), tR = 24.0 min 

(minor). 

 

(S)-pyridin-2-yl(p-tolyl)methanol (2i): 

 

White solid, 99% yield (19.1 mg), 99% ee, [α]D
20

 = 33.600 (c = 1.0g/100mL, 

CH3CH2OH);
 1
H NMR (400 MHz, CDCl3) δ 8.59 (d, J = 4.8Hz, 1H), 7.64 (td, J = 7.6, 

1.6Hz, 1H), 7.28 - 7.30 (m, 2H), 7.17 - 7.23 (m, 4H), 5.76 (s, 1H), 5.30 (s, 1H), 2.36 

(s, 1H);
 13

C NMR (101MHz, CDCl3) δ 161.1, 147.8, 140.3, 137.5, 136.8, 129.3, 127.0, 

122.4, 121.3, 74.8, 21.2; HPLC (Chiralcel AD-H column, hexane/i-PrOH: 92/8, 0.7 

mL min
−1

, 220 nm), tS = 18.0 min (major), tR = 21.7 min (minor). 

 

(S)-(4-chlorophenyl)(pyridin-2-yl)methanol (2j): 

 

Light yelloew oil, 99% yield (21.4 mg), 99% ee, [α]D
20

 = 44.100 (c = 1.0g/100mL, 

CH3CH2OH);
 1
H NMR (400 MHz, CDCl3) δ 8.59 (d, J = 4.8Hz, 1H), 7.66 (td, J = 7.6, 

1.6Hz, 1H), 7.29 - 7.37 (m, 4H), 7.24 (dd, J = 7.6, 4.8Hz, 1H);
 13

C NMR (101MHz, 

CDCl3) δ 160.3, 147.9, 141.7, 137.0, 133.6, 128.8, 128.4, 122.7, 121.3, 74.3; HPLC 

(Chiralcel AD-H column, hexane/i-PrOH: 92/8, 0.7 mL min
−1

, 220 nm), tS = 17.3 min 

(major), tR = 23.0 min (minor). 
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(R)-(4-methoxyphenyl)(pyridine-2-yl)methanol (2k): 

 

White solid, 99% yield (21.1 mg), 99% ee, [α]D
20

 = -23.000 (c = 0.1g/100mL, 

CH3CH2OH);
 1
H NMR (400 MHz, CDCl3) δ 8.59 (d, J = 4.4Hz, 1H), 7.64 (td, J = 8.0, 

2.0Hz, 1H), 7.29 - 7.33 (m, 2H), 7.22 (dd, J = 6.8, 4.8Hz, 1H), 7.16 (d, J = 8.0Hz, 1H), 

6.90 (dt, J = 8.8, 2.0Hz, 2H), 5.74 (s, 1H), 5.28 (s, 1H), 3.82 (s, 3H);
 13

C NMR 

(101MHz, CDCl3) δ 161.2, 159.3, 147.8, 136.8, 135.5, 128.4, 122.4, 121.3, 114.0, 

74.5, 55.3; HPLC (Chiralcel OD-H column, hexane/i-PrOH: 95/5, 1.0 mL min
−1

, 254 

nm), tS = 24.2 min (minor), tR = 27.7 min (major). 

 

(S)-pyridin-2-yl(4-(trifluoromethyl)phenyl)methanol (2l): 

 

White solid, 99% yield (24.8 mg), 99% ee, [α]D
20

 = 25.000 (c = 0.1g/100mL, 

CH3CH2OH);
 1
H NMR (400 MHz, CDCl3) δ 8.61 (d, J = 4.8Hz, 1H), 7.67 (td, J = 7.6, 

1.6Hz, 1H), 7.58 (dd, J = 31.2, 8.4Hz, 4H), 7.25 - 7.28 (m, 1H), 7.18 (d, J = 8.0Hz, 

1H), 5.84 (s, 1H), 5.44 (s, 1H);
 13

C NMR (101MHz, CDCl3) δ 159.9, 148.1, 147.1, 

137.1, 127.3, 125.6, 125.5, 122.8, 121.3, 74.4; HPLC (Chiralcel OJ-H column, 

hexane/i-PrOH: 95/5, 0.5 mL min
−1

, 254 nm), tS = 22.7 min (major), tR = 24.7 min 

(minor). 

 

(R)-(3,5-di-tert-butylphenyl)(pyridin-2-yl)methanol (2m): 

 

White solid, 99% yield (29.1 mg), 99% ee, [α]D
20

 = -5.000 (c = 0.1g/100mL, 

CH3CH2OH);
 1
H NMR (400 MHz, CDCl3) δ 8.61 (d, J = 4.8Hz, 1H), 7.65 (td, J = 7.2, 
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2.0Hz, 1H), 7.37 (t, J = 2.0Hz, 1H), 7.19 - 7.24 (m, 4H), 5.78 (s, 1H), 1.33 (s, 18H);
 

13
C NMR (101MHz. CDCl3) δ 161.1, 150.9, 147.7, 142.2, 136.8, 122.3, 122.0, 121.5, 

121.4, 34.9, 31.5; HPLC (Chiralcel OD-H column, hexane/i-PrOH: 95/5, 1.0 mL 

min
−1

, 254 nm), tR = 5.5 min (major), tS = 6.6 min (minor). 

 

(S)-2-phenyl-1-(pyridin-2-yl)ethan-1-ol (2n): 

 

Colorless oil, 99% yield (19.5 mg), 92% ee, [α]D
20

 = 72.500 (c = 1.0g/100mL, 

CH3CH2OH);
 1
H NMR (400 MHz, CDCl3) δ 8.57 (d, J = 4.8Hz, 1H), 7.66 (td, J = 7.6, 

1.6Hz, 1H), 7.22 - 7.33 (m, 4H), 7.15 - 7.21 (m, 3H), 5.01 (dd, J = 12.8, 5.6Hz, 1H), 

4.01 (dd, J = 5.6Hz, 1H), 3.10 (ddd, J = 35.6, 13.6, 4.2Hz, 2H);
 13

C NMR (101MHz, 

CDCl3) δ 161.2, 148.4, 137.8, 136.5, 129.6, 128.4, 126.5, 122.5, 120.8, 74.1, 45.2; 

HPLC (Chiralcel OD-H column, hexane/i-PrOH: 95/5, 1.0 mL min
−1

, 254 nm), tR = 

15.4 min, tS = 20.4 min (major). 

 

(S)-2-(4-chlorophenyl)-1-(pyridin-2-yl)ethan-1-ol (2o): 

 

Colorless oil, 99% yield (23.0 mg), 80% ee, [α]D
20

 = 42.000 (c = 0.1g/100mL, 

CH3CH2OH);
 1
H NMR (400 MHz, CDCl3) δ 8.60 (d, J = 4.8Hz, 1H), 7.68 (td, J = 7.6, 

1.6Hz, 1H), 7.22 - 7.27 (m, 3H), 7.16 (dd, J = 7.6Hz, 1H), 7.10 (d, J = 8.0Hz, 2H), 

4.11 (d, J = 4.4Hz, 1H), 3.07 (dq, J = 39.2, 5.2Hz, 2H);
 13

C NMR (101MHz, CDCl3) δ 

160.7, 148.4, 136.6, 136.2, 132.3, 131.0, 128.4, 122.6, 120.7, 73.6, 44.4; HPLC 

(Chiralcel OJ-H column, hexane/i-PrOH: 95/5, 1.0 mL min
−1

, 254 nm), tS = 14.5 min 

(major), tR = 15.8 min (minor). 

 

(S)-2-(4-(tert-butyl)phenyl)-1-(pyridin-2-yl)ethan-1-ol (2p): 
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Colorless oil, 99% yield (25.1 mg), 96% ee, [α]D
20

 = 39.000 (c = 0.1g/100mL, 

CH3CH2OH);
 1
H NMR (400 MHz, CDCl3) δ 8.59 (dd, J = 5.6, 2.0Hz, 1H), 7.68 (td, J 

= 7.6, 2.0Hz, 1H), 7.35 (dd, J = 6.4, 1.2Hz, 2H), 7.22 - 7.25 (m, 2H), 7.17 (d, J = 

8.0Hz, 2H), 4.98 - 5.00 (m, 1H), 3.89 (d, J = 4.4Hz, 1H), 3.13 (dd, J = 13.6, 4.4Hz, 

1H), 2.98 (dd, J = 13.6, 4.4H, 1H), 1.34 (s, 9H);
 13

C NMR (101MHz, CDCl3) δ 161.5, 

149.3, 148.4, 136.5, 134.8, 129.2, 125.4, 122.4, 120.7, 74.2, 44.7, 34.4, 31.4; HPLC 

(Chiralcel OJ-H column, hexane/i-PrOH: 97/3, 0.3 mL min
−1

, 254 nm), tS = 38.6 min 

(major), tR = 40.4 min (minor). 

 

(S)-methyl-3-hydroxy-3-(pyridin-2-yl)propanoate (2q): 

 

Colorless oil, 99% yield (17.8 mg), 97% ee, [α]D
20

 =89.500 (c = 1.0g/100mL, 

CH3CH2OH);
 1
H NMR (400 MHz, CDCl3) δ 8.55 (d, J = 4.0Hz, 1H), 7.72 (td, J = 7.6, 

1.2Hz, 1H), 7.43 (d, J = 7.6Hz, 1H), 7.23 (t, J = 6.0Hz, 1H), 5.20 (d, J = 4.8Hz, 1H), 

4.43 (s, 1H), 3.73 (s, 3H), 2.93 (dd, J = 16.0, 4.0Hz, 1H),2.78 (dd, J = 12.0, 8.8Hz, 

1H);
 13

C NMR (101MHz, CDCl3) δ 172.4, 160.7, 148.5, 136.9, 122.6, 120.3, 70.0, 

51.9, 42.4; HPLC (Chiralcel OJ-H column, hexane/i-PrOH: 95/5, 1.0 mL min
−1

, 254 

nm), tS = 21.2 min (major), tR = 23.5min (minor). 

 

(R)-2-phenyl-5,6,7,8-tetrahydroquinolin-8-ol (2r): 

 

White solid, 99% yield (22.2 mg), 99% ee, [α]D
20

 = -38.000 (c = 0.1g/100mL, 

CH3CH2OH);
 1
H NMR (400 MHz, CDCl3) δ 8.01 - 8.04 (m, 2H), 7.61 (d, J = 8.0Hz, 

1H), 7.48 -7.53 (m, 3H), 7.42 - 7.46 (m, 1H), 4.75 - 4.79 (m, 1H), 4.37 (s, 1H), 2.87 - 
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2.91 (m, 2H), 2.38 -2.43 (m, 1H), 2.05 -2.09 (m, 1H), 1.83 - 1.89 (m, 2H);
 13

C NMR 

(101MHz, CDCl3) δ 157.7, 154.2, 138.9, 137.7, 129.9, 128.9, 128.7, 126.7, 119.2, 

69.2, 30.7, 28.0, 19.7; HPLC (Chiralcel OD-H column, hexane/i-PrOH: 95/5, 1.0 mL 

min
−1

, 254 nm), tS = 11.4 min (minor), tR = 13.4 min (major). 

 

(S)-1-(benzo[d]thiazol-2-yl)ethan-1-ol (2u): 

 

Compound 2u was isolated in 83% yield (14.7 mg), White solid, 92% ee, Purified by 

flash chromatography (PE:EA=2:1); [α]D
20

 = 20.750 (c = 0.4g/100mL, 

CH3CH2OH);
1
H NMR (400 MHz, CDCl3) δ 8.00 (d,J = 8.0Hz,1H), 7.90 (d,J = 8.0Hz, 

1H), 7.51 (t, J = 7.6Hz, 1H), 7.40 (t, J = 7.6Hz, 1H), 5.28 (q, J = 6.4Hz, 1H), 3.65 (s, 

1H), 1.74 (d, J = 6.4Hz, 3H); 
13

C NMR (101MHz, CDCl3) δ 176.9, 152.9, 134.9, 

126.1, 125.0, 122.9, 121.9, 68.6, 24.1. HPLC (Chiralcel OJ-H column, hexane/i-PrOH: 

95/5, 1.0 mL min
−1

, 254 nm), tS = 19.3 min (major), tR = 20.4 min (minor). 

 

(R)-benzo[d]thiazol-2-yl(phenyl)methanol (2v): 

 

Light yellow solid, 99% yield (23.5 mg), 99% ee, [α]D
20

 = -13.500 (c = 0.4g/100mL, 

CH3CH2OH); 
1
H NMR (400 MHz, CDCl3) δ 7.99 (d, J = 8.0Hz, 1H), 7.86 (d, J = 

8.0Hz, 1H), 7.55 (d, J = 6.8Hz, 2H), 7.48 (t, J = 8.0Hz, 1H), 7.34 – 7.43 (m, 4H), 6.71 

(s, 1H), 4.25 (s, 1H);
 13

C NMR (101MHz, CDCl3) δ 175.1, 152.6, 140.9, 135.2, 128.9, 

128.7, 126.8, 126.2, 125.2, 123.1, 121.8, 74.4; HPLC (Chiralcel OJ-H column, 

hexane/i-PrOH: 90/10, 1.0 mL min
−1

, 254 nm), tR = 18.5 min (major), tS = 22.6 min 

(minor). 
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