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1. General remarks 

All reactions and manipulations which are sensitive to moisture or air were 

performed in an argon-filled glovebox or using standard Schlenk techniques. Hydrogen 

gas (99.999%) was purchased from Shanghai Regulator Factory Co., Ltd. Anhydrous 

hexane, THF, 1,4-dioxane and toluene was distilled from sodium benzophenone ketyl. 

Anhydrous i-PrOH, DCE, CHCl3, CH2Cl2 were freshly distilled from calcium hydride. 

Anhydrous MeOH and EtOH were freshly distilled from Mg. Solvents were transferred 

by syringe. [Ir(COD)Cl]2 was prepared according to the literature. 1H and 13C spectra 

were recorded with a Bruker ADVANCE III (400 MHz) spectrometer with CDCl3 as 

the solvent and tetramethylsilane (TMS) as the internal standard. Chemical shifts are 

reported in parts per million (ppm, δ scale) downfield from TMS at 0.00 ppm and 

referenced to the CDCl3 at 7.26 ppm (for 1H NMR) or 77.00 ppm (for 13C NMR). Data 

are reported as: multiplicity (s = singlet, d = doublet, t = triplet, q = quartet, m = 

multiplet), coupling constant in hertz (Hz) and signal area integration in natural 

numbers.13C NMR analyses were run with decoupling. Optical rotations [α]D were 

determined using a PERKIN ELMER polarimeter 343 instrument. HPLC analyses were 

performed using Daicel chiral column on an Agilent 1260 Series HPLC instrument. 

 

2. General procedure for synthesis of β-keto sulfones 

Method A: 

 

In a 150 mL flask, bromoacetophenone (3.0 mmol) and sodium phenylsulfite (3.3 

mmol) were added to the flask, and then 30 mL polyethylene glycol 400 was poured 

into the flask and stirred for 3 h at room temperature. The reaction system was extracted 

with ethyl acetate three times, then washed with water to remove polyethylene glycol 

three times, and then dried with anhydrous sodium sulfate. Then the reaction mixture 

was concentrated under reduced pressure, and the resulting residue was separated by 

column chromatography (petroleum ether:EtOAc = 6:1) to give the desired products. 
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The product can be further purified by recrystallization from dichloromethane. 

 

Method B: 

 

Bromoacetophenone (3.0 mmol) was added to a 150 mL flask, and then 20 mL 

1,4-dioxane was added to dissolve it. Then 20 mL water solution of sodium methylene 

sulfite was added to the flask, and the reaction system was reacted at room temperature 

for 3 h. 1,4-Dioxane in the reaction system was removed by rotary evaporator, then a 

small amount of water was added, and then dichloromethane was used to extract the 

reaction system. Then the reaction mixture was concentrated under reduced pressure, 

and the resulting residue was separated by column chromatography (petroleum 

ether:EtOAc = 6:1) to give the desired products. The product can be further purified by 

recrystallization from dichloromethane. 

Substrates 1a-1j, 1q-1r were prepared through method A. [1] Substrates 1k-1p were 

prepared through method B. [2] The absolute configuration of product 2a was 

determined by comparison of analytical data (optical rotation) with the literature. [3-4] 

The absolute configuration of others were assigned by analogy. 

 

1-(2-fluorophenyl)-2-(methylsulfonyl)ethanone 1l 

 

White solid, 476.3 mg, 73% yield; 1H NMR (400 MHz, CDCl3) δ 7.94 (td, J = 7.7, 

1.9 Hz, 1H), 7.67-7.61 (m, 1H), 7.32-7.28 (m, 1H), 7.23-7.18 (m, 1H), 4.68 (s, 2H), 

3.18 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 187.1 (d, J = 3.0 Hz), 162.1 (d, J = 254.0 

Hz), 136.6 (d, J = 10.0 Hz), 131.1 (d, J = 1.0 Hz), 125.0 (d, J = 4.0 Hz), 124.2 (d, J = 

11.0 Hz), 117.0 (d, J = 24.0 Hz), 64.9 (d, J = 9.0 Hz), 42.3. 

 

3. General procedure for asymmetric hydrogenation 
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General procedure (at S/C = 1 000): To a 4.0 mL vial was added the catalyst 

precursor [Ir(COD)Cl]2 (1.4 mg, 2.0×10-3 mmol), ligand L4 (3.3 mg, 4.2×10-3 mmol) 

and anhydrous isopropanol (2.0 mL) in the argon-filled glovebox. The mixture was 

stirred for 2.0 h at 25 oC giving orange red solution. And then 0.2 mmol β-keto sulfones, 

Na2CO3 (1.06 mg, 0.01 mmol) were added into a 5 mL hydrogenation vessel. 1.0 mL 

anhydrous toluene was added as solvent and a solution of Ir/f-Amphol L4 in anhydrous 

isopropanol (100 μL) was added via an injection port. Then the vessel was placed in an 

autoclave, closed it and moved it out from golvebox. The autoclave quickly purged with 

hydrogen gas for three times, then pressurized to 20 atm H2. The reaction solution was 

stirred at room temperature until for 12 h, then released pressure carefully. The solution 

of reaction mixture was purified by a flash chromatography on a silical gel with ethyl 

acetate and the solvent was removed under reduced pressure. The product was analyzed 

by NMR spectroscopy for conversion and chiral HPLC for ee values.  

 

(S)-1-phenyl-2-(phenylsulfonyl)ethan-1-ol 2a 

 

White solid, 99% yield, 51.9 mg; 95% ee; [α]D
25 = +27.2 (c = 1.50, CHCl3). The 

enantiomeric excess was determined by HPLC on Chiracel OJ-H column, 220 nm, 20 

oC, n-hexane: i-PrOH = 80:20; flow 1.0 mL/min; tR (minor) = 31.6 min, tR (major) = 

33.6 min. 1H NMR (400 MHz, CDCl3) δ 7.99–7.96 (m, 2H), 7.72–7.68 (m, 1H), 7.63-

7.58 (m, 2H), 7.35–7.28 (m, 5H), 5.30-5.27 (m, 1H), 3.68 (d, J = 2.1 Hz, 1H), 3.54–

3.33 (m, 2H). 13C NMR (100 MHz, CDCl3) δ 140.6, 139.1, 134.1, 129.5, 128.8, 128.4, 

128.0, 125.6, 68.4, 63.9. 

 

(S)-1-(2-methoxyphenyl)-2-(phenylsulfonyl)ethan-1-ol 2b 
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S/C = 500, 0.1 mmol substrate, Na2CO3 (10 mol%). White solid, 99% yield, 28.9 

mg; >99% ee; [α]D
25 = +24.3 (c = 1.50, CHCl3). The enantiomeric excess was 

determined by HPLC on Chirapak AD-H column, 210 nm, 20 oC, n-hexane: i-PrOH = 

90:10; flow 1.0 mL/min; tR (minor) = 34.6 min, tR (major) = 41.0 min. 1H NMR (400 

MHz, CDCl3) δ 7.97–7.95 (m, 2H), 7.70–7.66 (m, 1H), 7.61–7.57 (m, 2H), 7.49-7.46 

(m, 1H), 7.25-7.21 (m, 1H), 6.99-6.95 (m, 1H), 6.76-6.73 (m, 1H), 5.35-5.32 (m, 1H), 

3.70 (d, J = 4.0 Hz, 1H), 3.60 (s, 3H), 3.58–3.40 (m, 2H). 13C NMR (100 MHz, CDCl3) 

δ 155.2, 139.2, 133.7, 129.2, 129.0, 128.3, 128.1, 126.4, 120.9, 110.1, 64.4, 61.9, 55.0. 

 

(S)-1-(3-methoxyphenyl)-2-(phenylsulfonyl)ethan-1-ol 2c 

 

White solid, 98% yield, 57.3 mg; 96% ee; [α]D
25 = +17.4 (c = 1.50, CHCl3). The 

enantiomeric excess was determined by HPLC on Chiracel OJ-H column, 220 nm, 20 

oC, n-hexane: i-PrOH = 80:20; flow 1.0 mL/min; tR (minor) = 34.5 min, tR (major) = 

43.9 min. 1H NMR (400 MHz, CDCl3) δ 7.98–7.95 (m, 2H), 7.72–7.68 (m, 1H), 7.62-

7.58 (m, 2H), 7.23 (t, J = 7.9 Hz, 1H), 6.88–6.79 (m, 3H), 5.27-5.25 (m, 1H), 3.78 (s, 

3H), 3.67 (d, J = 2.2 Hz, 1H), 3.53–3.32 (m, 2H). 13C NMR (100 MHz, CDCl3) δ 159.9, 

142.2, 139.1, 134.1, 129.8, 129.5, 128.0, 117.8, 113.9, 111.1, 68.3, 63.9, 55.3. 

 

(S)-1-(4-methoxyphenyl)-2-(phenylsulfonyl)ethan-1-ol 2d 

 

White solid, 99% yield, 57.8 mg; 98% ee; [α]D
25 = +13.9 (c = 1.50, CHCl3). The 

enantiomeric excess was determined by HPLC on Chiracel AD-H column, 210 nm, 20 
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oC, n-hexane: i-PrOH = 90:10; flow 0.5 mL/min; tR (major) = 132.5 min, tR (minor) = 

141.1 min. 1H NMR (400 MHz, CDCl3) δ 7.97–7.95 (m, 2H), 7.71–7.67 (m, 1H), 7.62-

7.57 (m, 2H), 7.23–7.20 (m, 2H), 6.86–6.83 (m, 2H), 5.25-5.21 (m, 1H), 3.78 (s, 3H), 

3.61 (d, J = 2.0 Hz, 1H), 3.54–3.30 (m, 2H). 13C NMR (100 MHz, CDCl3) δ 159.5, 

139.2, 134.1, 132.7, 129.4, 128.0, 127.0, 114.1, 68.1, 63.9, 55.3. 

 

(S)-1-(2-fluorophenyl)-2-(phenylsulfonyl)ethan-1-ol 2e 

 

White solid, 97% yield, 54.4 mg; 90% ee; [α]D
25 = +6.6 (c = 1.50, CHCl3). The 

enantiomeric excess was determined by HPLC on Chiracel OJ-H column, 220 nm, 20 

oC, n-hexane: i-PrOH = 80:20; flow 1.0 mL/min; tR (major) = 25.3 min, tR (minor) = 

31.4 min. 1H NMR (400 MHz, CDCl3) δ 7.98–7.95 (m, 2H), 7.72–7.68 (m, 1H), 7.62–

7.53 (m, 3H), 7.26–7.24 (m, 1H), 7.18-7.14 (m, 1H), 6.97-6.92 (m, 1H), 5.46-5.45 (m, 

1H), 3.84 (d, J = 2.7 Hz, 1H), 3.50–3.48 (m, 2H). 13C NMR (100 MHz, CDCl3) δ 159.0 

(d, J = 244.0 Hz), 138.8, 134.1, 129.8 (d, J = 8.0 Hz), 129.4, 128.0, 127.5 (d, J = 12.0 

Hz), 127.3 (d, J = 4.0 Hz), 124.6 (d, J = 4.0 Hz), 115.3 (d, J = 21.0 Hz), 63.0 (d, J = 3.0 

Hz), 62.2 (d, J = 1.0 Hz). 

 

(S)-1-(4-fluorophenyl)-2-(phenylsulfonyl)ethan-1-ol 2f 

 

White solid, 98% yield, 54.9 mg; 95% ee; [α]D
25 = +24.8 (c = 1.50, CHCl3). The 

enantiomeric excess was determined by HPLC on Chiracel OJ-H column, 220 nm, 20 

oC, n-hexane: i-PrOH = 80:20; flow 1.0 mL/min; tR (minor) = 27.3 min, tR (major) = 

33.3 min. 1H NMR (400 MHz, CDCl3) δ 7.98–7.95 (m, 2H), 7.73–7.68 (m, 1H), 7.63–

7.58 (m, 2H), 7.30–7.26 (m, 2H), 7.03–6.99 (m, 2H), 5.29–5.27 (m, 1H), 3.76 (d, J = 

2.1 Hz, 1H), 3.52–3.29 (m, 2H). 13C NMR (100 MHz, CDCl3) δ 162.5 (d, J = 246.0 Hz), 
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139.0, 136.4 (d, J = 4.0 Hz), 134.2, 129.5, 127.9, 127.4 (d, J = 8.0 Hz), 115.7 (d, J = 

22.0 Hz), 67.8, 63.9. 

 

(S)-1-(3-bromophenyl)-2-(phenylsulfonyl)ethan-1-ol 2g 

 

White solid, 96% yield, 65.5 mg; 94% ee; [α]D
25 = +21.5 (c = 1.50, CHCl3). The 

enantiomeric excess was determined by HPLC on Chirapak AD-H column, 210 nm, 20 

oC, n-hexane: i-PrOH = 90:10; flow 1.0 mL/min; tR (minor) = 28.4 min, tR (major) = 

34.9 min. 1H NMR (400 MHz, CDCl3) δ 7.97–7.95 (m, 2H), 7.73–7.69 (m, 1H), 7.63–

7.59 (m, 2H), 7.42–7.39 (m, 1H), 7.24–7.17 (m, 2H), 5.29-5.25 (m, 1H), 3.81 (d, J = 

2.1 Hz, 1H), 3.50–3.31 (m, 2H). 13C NMR (100 MHz, CDCl3) δ 142.8, 138.9, 134.3, 

131.4, 130.3, 129.5, 128.8, 127.9, 124.3, 122.8, 67.8, 63.7. 

 

(S)-1-(4-bromophenyl)-2-(phenylsulfonyl)ethan-1-ol 2h 

 

White solid, 99% yield, 67.6 mg; 94% ee; [α]D
25 = +24.5 (c = 1.50, CHCl3). The 

enantiomeric excess was determined by HPLC on Chiracel OJ-H column, 220 nm, 20 

oC, n-hexane: i-PrOH = 80:20; flow 1.0 mL/min; tR (minor) = 39.7 min, tR (major) = 

54.8 min. 1H NMR (400 MHz, CDCl3) δ 7.96–7.94 (m, 2H), 7.73–7.69 (m, 1H), 7.63–

7.58 (m, 2H), 7.47–7.43 (m, 2H), 7.20–7.17 (m, 2H), 5.28-5.24 (m, 1H), 3.78 (d, J = 

2.2 Hz, 1H), 3.49–3.29 (m, 2H). 13C NMR (100 MHz, CDCl3) δ 139.6, 138.9, 134.2, 

131.9, 129.5, 127.9, 127.4, 122.2, 67.8, 63.7. 

 

(S)-2-(phenylsulfonyl)-1-(p-tolyl)ethan-1-ol 2i 
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White solid, 99% yield, 54.7 mg; 96% ee; [α]D
25 = +18.5 (c = 1.50, CHCl3). The 

enantiomeric excess was determined by HPLC on Chiracel OJ-H column, 220 nm, 20 

oC, n-hexane: i-PrOH = 80:20; flow 1.0 mL/min; tR (minor) = 23.6 min, tR (major) = 

28.2 min. 1H NMR (400 MHz, CDCl3) δ 7.98-7.95 (m, 2H), 7.71–7.67 (m, 1H), 7.62–

7.57 (m, 2H), 7.19–7.12 (m, 4H), 5.25–5.22 (m, 1H), 3.61 (d, J = 2.1 Hz, 1H), 3.54–

3.31 (m, 2H), 2.31 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 139.2, 138.2, 137.6, 134.1, 

129.4, 129.4, 128.0, 125.6, 68.3, 63.9, 21.1. 

 

(S)-1-(4-chlorophenyl)-2-(phenylsulfonyl)ethan-1-ol 2j 

 

White solid, 98% yield, 58.5 mg; 94% ee; [α]D
25 = +19.0 (c = 1.50, CHCl3). The 

enantiomeric excess was determined by HPLC on Chiracel OJ-H column, 220 nm, 20 

oC, n-hexane: i-PrOH = 80:20; flow 1.0 mL/min; tR (minor) = 32.8 min, tR (major) = 

42.9 min. 1H NMR (400 MHz, CDCl3) δ 7.97–7.94 (m, 2H), 7.73–7.69 (m, 1H), 7.63–

7.58 (m, 2H), 7.31–7.28 (m, 2H), 7.26–7.22 (m, 2H), 5.29-5.26 (m, 1H), 3.78 (d, J = 

2.2 Hz, 1H), 3.49–3.29 (m, 2H). 13C NMR (100 MHz, CDCl3) δ 139.0, 138.9, 134.2, 

134.1, 129.5, 128.9, 127.9, 127.0, 67.8, 63.8. 

 

(S)-2-(methylsulfonyl)-1-phenylethan-1-ol 2k 

 

S/C = 500, 0.2 mmol substrate, Na2CO3 (5 mol%). White solid, 99% yield, 39.6 

mg; 97% ee; [α]D
25 = +49.9 (c = 1.50, CHCl3). The enantiomeric excess was determined 

by HPLC on Chiracel OJ-H column, 210 nm, 20 oC, n-hexane: i-PrOH = 80:20; flow 

1.0 mL/min; tR (major) = 20.4 min, tR (minor) = 30.9 min. 1H NMR (400 MHz, CDCl3) 
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δ 7.42–7.31 (m, 5H), 5.36–5.32 (m, 1H), 3.45 (dd, J = 14.7, 10.3 Hz, 1H), 3.19-3.14 

(m, 1H), 3.05 (s, 3H), 3.05-3.02 (m, 1H). 13C NMR (100 MHz, CDCl3) δ 141.0, 129.0, 

128.7, 125.6, 69.3, 62.4, 42.8. 

 

(S)-1-(2-fluorophenyl)-2-(methylsulfonyl)ethan-1-ol 2l 

 

White solid, 99% yield, 43.2 mg; 95% ee; [α]D
25 = +32.1 (c = 1.50, CHCl3). The 

enantiomeric excess was determined by HPLC on Chiracel OJ-H column, 220 nm, 20 

oC, n-hexane: i-PrOH = 80:20; flow 1.0 mL/min; tR (major) = 13.1 min, tR (minor) = 

17.6 min. 1H NMR (400 MHz, CDCl3) δ 7.57–7.53 (m, 1H), 7.35-7.30 (m, 1H), 7.23-

7.19 (m, 1H), 7.10-7.05 (m, 1H), 5.61-5.58 (m, 1H), 3.48–3.40 (m, 2H), 3.34-3.29 (m, 

1H), 3.07 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 159.2 (d, J = 244.0 Hz), 130.1 (d, J = 

9.0 Hz), 127.8 (d, J = 13.0 Hz), 127.2 (d, J = 4.0 Hz), 124.8 (d, J = 4.0 Hz), 115.6 (d, J 

= 21.0 Hz), 63.8 (d, J = 3.0 Hz), 60.8 (d, J = 1.0 Hz), 42.6 

 

(S)-1-(3-bromophenyl)-2-(methylsulfonyl)ethan-1-ol 2m 

 

S/C = 500, 0.1 mmol substrate, Na2CO3 (10 mol%). White solid, 99% yield, 27.6 

mg; 97% ee; [α]D
25 = +32.9 (c = 1.50, CHCl3). The enantiomeric excess was determined 

by HPLC on Chiracel OJ-H column, 210 nm, 20 oC, n-hexane: i-PrOH = 80:20; flow 

1.0 mL/min; tR (minor) = 32.3 min, tR (major) = 34.2 min. 1H NMR (400 MHz, CDCl3) 

δ 7.58 (t, J = 1.8 Hz, 1H), 7.48-7.46 (m, 1H), 7.32–7.24 (m, 2H), 5.35-5.32 (m, 1H), 

3.45–3.38 (m, 1H), 3.18-3.14 (m, 2H), 3.07 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 

143.1, 131.7, 130.5, 128.8, 124.2, 123.1, 68.6, 62.2, 42.9. 

 

(S)-2-(methylsulfonyl)-1-(p-tolyl)ethan-1-ol 2n 
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White solid, 98% yield, 50.0 mg; 98% ee; [α]D
25 = +34.1 (c = 1.50, CHCl3). The 

enantiomeric excess was determined by HPLC on Chiracel OD-H column, 220 nm, 20 

oC, n-hexane: i-PrOH = 80:20; flow 1.0 mL/min; tR (major) = 11.4 min, tR (minor) = 

13.4 min. 1H NMR (400 MHz, CDCl3) δ 7.28–7.26 (m, 2H), 7.20–7.18 (m, 2H), 5.32-

5.28 (m, 1H), 3.48-3.42 (m, 1H), 3.17–3.12 (m, 1H), 3.04 (s, 3H), 2.94-2.93 (m, 1H), 

2.35 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 138.5, 138.0, 129.6, 125.5, 69.2, 62.4, 42.8, 

21.1. 

 

(S)-1-(4-chlorophenyl)-2-(methylsulfonyl)ethan-1-ol 2o 

 

White solid, 99% yield, 46.5 mg; 99% ee; [α]D
25 = +43.8 (c = 1.50, CHCl3). The 

enantiomeric excess was determined by HPLC on Chiracel OJ-H column, 220 nm, 20 

oC, n-hexane: i-PrOH = 80:20; flow 1.0 mL/min; tR (major) = 27.7 min, tR (minor) = 

31.9 min. 1H NMR (400 MHz, CDCl3) δ 7.39–7.31 (m, 4H), 5.36-5.32 (m, 1H), 3.42 

(dd, J = 14.7, 10.3 Hz, 1H), 3.16–3.12 (m, 2H), 3.07 (s, 3H). 13C NMR (100 MHz, 

CDCl3) δ 139.4, 134.4, 129.1, 127.0, 68.6, 62.3, 42.9. 

 

(S)-1-(4-methoxyphenyl)-2-(methylsulfonyl)ethan-1-ol 2p 

 

White solid, 99% yield, 45.6 mg; 99% ee; [α]D
25 = +46.3 (c = 1.50, CHCl3). The 

enantiomeric excess was determined by HPLC on Chiracel OJ-H column, 220 nm, 20 

oC, n-hexane: i-PrOH = 80:20; flow 1.0 mL/min; tR (major) = 42.2 min, tR (minor) = 

60.0 min. 1H NMR (400 MHz, CDCl3) δ 7.32–7.28 (m, 2H), 6.93–6.89 (m, 2H), 5.30-

5.27 (m, 1H), 3.81 (s, 3H), 3.49-3.42 (m, 1H), 3.14 (dd, J = 14.7, 2.0 Hz, 1H), 3.04 (s, 

3H), 2.96–2.95 (m, 1H). 13C NMR (100 MHz, CDCl3) δ 159.8, 133.1, 127.0, 114.3, 
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68.9, 62.4, 55.3, 42.8. 

 

(S)-1-(furan-2-yl)-2-(phenylsulfonyl)ethanol 2q 

 

S/C = 500, 0.2 mmol substrate, Na2CO3 (5 mol%). White solid, 98% yield, 49.4 

mg; 86% ee; [α]D
25 = +8.0 (c = 1.50, CHCl3). The enantiomeric excess was determined 

by HPLC on Chiracel OJ-H column, 220 nm, 20 oC, n-hexane: i-PrOH = 80:20; flow 

1.0 mL/min; tR (major) = 38.1 min, tR (minor) = 36.0 min. 1H NMR (400 MHz, CDCl3) 

δ 7.96-7.93 (m, 2H), 7.71-7.66 (m, 1H), 7.61-7.56 (m, 2H), 7.30 (dd, J = 1.7, 1.0 Hz, 

1H), 6.31-6.29 (m, 2H), 5.30-5.26 (m, 1H), 3.68 (dd, J = 14.4, 9.4 Hz, 1H), 3.56-3.49 

(m, 2H). 13C NMR (100 MHz, CDCl3) δ 152.4, 142.6, 139.0, 134.1, 129.4, 128.0, 110.4, 

107.4, 62.7, 60.5. 

 

(S)-1-cyclohexyl-2-(phenylsulfonyl)ethan-1-ol 2r 

 

S/C = 500, 0.2 mmol substrate, Na2CO3 (5 mol%). Colorless liquid, 35% yield, 

18.9 mg; 90% ee; [α]D
25 = +10.6 (c = 1.50, CHCl3). The enantiomeric excess was 

determined by HPLC on Chirapak AD-H column, 220 nm, 20 oC, n-hexane: i-PrOH = 

80:20; flow 0.7 mL/min; tR (minor) = 18.9 min, tR (major) = 22.1 min. 1H NMR (400 

MHz, CDCl3) δ 7.94 (dd, J = 8.3, 1.3 Hz, 2H), 7.69-7.67 (m, 1H), 7.62-7.58 (m, 2H), 

3.96-3.95 (m, 1H), 3.26 (d, J = 2.6 Hz, 1H), 3.26-3.22 (m, 2H), 1.74-1.63 (m, 5H), 1.46-

1.36 (m, 1H), 1.27-0.99 (m, 5H). 13C NMR (100 MHz, CDCl3) δ 139.2, 134.0, 129.4, 

127.9, 69.7, 60.2, 43.1, 28.4, 27.5, 26.2, 25.9, 25.8. 
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4. NMR spectra 
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