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General Experimental: All catalytic reactions were performed in H2 atmosphere using Buchi 

tinyclave steel vessel with a Teflon sleeve (25 mL)	
   high-pressure reactors. All stoichiometric 

reactions were performed in nitrogen atmosphere MBRAUN glove box. Ru-MACHO 

[Carbonylchlorohydrido{bis[2-(diphenylphosphinomethyl)ethyl]amino}ethyl]amino} ruthenium(II)] 

and KOtBu were purchased from Sigma-Aldrich and stored inside glove box. Epoxides were 

purchased from Acros, Sigma-Aldrich, Alfa-aesar, TCI chemicals and used without further 

purification. Epoxides required for the secondary alcohol products 2b, 2c and 2s were prepared by 

epoxidation of corresponding alkenes using m-CPBA.1 Dry solvents were prepared according to 

standard procedures. Infrared (IR) spectra were recorded in Perkin-Elmer FT-IR and Thermo-Nicolet 

FT-IR spectrophotometers. Mass spectra (ESI-MS) were obtained on Bruker micrOTOF-Q II 

Spectrometer and are reported as m/z (relative intensity). Nuclear magnetic resonance spectra (1H 

NMR and 13C NMR) were recorded at Bruker AV-400 and JEOL-400 (1H at 400 MHz, 13C at 100.6 

MHz). 1H NMR chemical shifts are referenced in parts per million (ppm) with respect to tetramethyl 

silane (TMS) (δ 0.00 ppm) and 13C {1H} NMR chemical shifts are referenced in parts per million 

(ppm) with respect to CDCl3 (δ 77.160 ppm). Coupling constants are reported in Hertz (Hz). 1H 

NMR spectroscopy abbreviations: s, Singlet; d, doublet; t, triplet; q, quartet; dd, doublet of doublets; 

dt, doublet of triplets; dq, doublet of quartets; td, triplet of doublets; qd, quartets of doublets; ddd, 

doublets of doublets of doublets; m, multiplet; br, broad. Assignment of spectra was done based on 

one-dimensional (dept-135) NMR techniques.  

GC Method: Gas chromatography data were obtained using a gas chromatograph equipped with a 

SH-Rtx-1 capillary column (30 m × 250 µm). The instrument was set to an injection volume of 1 µL, 

an inlet split ratio of 10:1, and inlet and detector temperatures of 300 and 330 °C, respectively. The 

temperature program used for all of the analyses is as follows: 50 °C, 1 min; 12 °C/min to 320 °C, 7 

min. Response factor for all of the necessary compounds with respect to standard benzene was 

calculated from the average of three independent GC runs. 
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General Optimization Procedure for Regioselective Hydrogenation of Styrene oxide: 

A Buchi tinyclave steel high-pressure reactor containing a teflon sleeve  (25 mL) was equipped with 

a stirring bar, catalyst 1 (0.01-0.005 mmol), base (0.02-0.01 mmol), styrene oxide (0.5 mmol) and 

toluene (1.5 mL) under nitrogen atmosphere inside the glove box. The pressure reactor was taken out 

of the glove box, charged with H2 and heated at indicated temperature (using preheated oil bath) with 

stirring for 24 h. After cooling to room temperature, the H2 pressure was released. Benzene internal 

standard (0.5 mmol) was added into the reaction mixture. The conversion of styrene oxide was 

calculated using GC analysis. Further, the solvent was evaporated and crude reaction mixture was 

purified by column chromatography over silica-gel (100-200 mesh) using ethyl acetate/hexane 

mixture as an eluent. Yields were calculated for isolated pure products of A and B. 

Procedure for 1 mmol Scale Reaction of Regioselective Hydrogenation of Styrene oxide: 

A Buchi tinyclave steel high-pressure reactor containing a teflon sleeve  (25 mL) was equipped with 

a stirring bar, catalyst 1 (0.01 mmol), base (0.02 mmol), styrene oxide (1 mmol) and toluene (1.5 mL) 

under nitrogen atmosphere inside the glove box. The pressure reactor was taken out of the glove box, 

charged with H2 (50 bar) and heated at indicated temperature (using preheated oil bath) with stirring 

for 24 h. After cooling to room temperature, the H2 pressure was released. Benzene internal standard 

(1 mmol) was added into the reaction mixture. The conversion of styrene oxide was calculated using 

GC analysis. Further, the solvent was evaporated and crude reaction mixture was purified by column 

chromatography over silica-gel (100-200 mesh) using ethyl acetate/hexane mixture as an eluent. The 

reaction provided a complete conversion of styrene oxide and 97 % yield isolated as the mixtures A 

and B (94:6 selectivity).   
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General Procedure for Regioselective Hydrogenation of Epoxides: 

A Buchi tinyclave steel high-pressure reactor containing a teflon sleeve  (25 mL) was equipped with 

a stirring bar, catalyst 1 (0.01 mmol), base (0.02 mmol), epoxide (0.5 mmol) and toluene (1.5 mL) 

under nitrogen atmosphere inside the glove box. The pressure reactor was taken out of the glove box, 

charged with H2 gas (50 bar) and heated at 75 °C (using preheated oil bath) with stirring for 24 h. 

After cooling to room temperature, the H2 pressure was released. Benzene internal standard (0.5 

mmol) was added into the reaction mixture. The conversion of epoxides was calculated using GC 

analysis. Further, the solvent was evaporated and crude reaction mixture was purified by column 

chromatography over silica-gel (100-200 mesh) using ethyl acetate/hexane mixture as an eluent. 

Yields were calculated for isolated pure products. 

 

Spectral Data of the Secondary Alcohol Products: 

 1-Phenylethan-1-ol (2a):2 Purified by silica gel column chromatography using ethyl acetate/hexane 

(20:80) mixture as an eluent.  Colorless liquid. Isolated as a mixture of 

isomers A and B, ca. 96:4 ratio. Yield: 60 mg, 99% (for 0.5 mmol scale) 

and 118 mg, 97% (for 1 mmol scale). IR (DCM): 3413, 3054, 2976, 1452, 

1265, 896, 745 cm-1. 1H NMR (400 MHz, CDCl3): δ 7.14-7.26 (m, 5H, ArCH), 4.74 (q, J = 6.4 Hz, 

1H, CH-isomer-A), 3.69 (t, J = 6.6 Hz, 2H, CH2-isomer-B), 2.72 (t, J = 6.7 Hz, 2H, CH2- isomer-B), 

2.39 (s, 1H, OH), 1.36 (d, J = 6.5 Hz, 3H, CH3-isomer-A). 13C{1H} NMR (100.6 MHz, CDCl3): δ 

145.87, 128.47, 127.41, 125.42, 70.29, 63.56, 39.15, 25.15. MS (ESI) m/z calcd for C8H10O (M+H)+: 

123.08, found: 123.08.  

1-(p-Tolyl)ethan-1-ol (2b):2 Purified by silica gel column chromatography using ethyl 

acetate/hexane (20:80) mixture as an eluent. Colorless liquid. Yield: 49 mg, 72%. IR 

(DCM): 3506, 3026, 2921, 1495, 1217, 911, 729 cm-1. 1H NMR (400 MHz, CDCl3): δ 

7.14 (d, J = 7.9 Hz, 2H, ArCH), 7.04 (d, J = 7.8 Hz, 2H, ArCH), 4.71 (q, J = 6.2 Hz, 1H, CH), 2.24 

OH

OH OH

A B
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(s, 4H, Ar-CH3 & OH), 1.35 (d, J = 6.4 Hz, 3H, CH3). 13C{1H} NMR (100.6 MHz, CDCl3): δ 142.98, 

137.08, 129.17, 125.44, 70.18, 25.11, 21.13. MS (ESI) m/z calcd for C9H12O (M+H)+: 137.09, found: 

137.09. 

1-(4-(tert-Butyl)phenyl)ethan-1-ol (2c):2 Purified by silica gel column chromatography using ethyl 

acetate/hexane (20:80) mixture as an eluent. Colorless liquid. Yield: 37.4 mg, 42%. 

IR (DCM): 3419, 3053, 2965, 1265, 1086, 741 cm-1. 1H NMR (400 MHz, CDCl3): δ 

7.28-7.33 (m, 2H, ArCH), 7.21-7.26 (m, 2H, ArCH), 4.80 (q, J = 6.5 Hz, 1H, CH), 

1.83 (s, 1H, OH), 1.42 (d, J = 6.5 Hz, 3H, CH3), 1.25 (s, 9H, 3×CH3). 13C{1H} NMR (100.6 MHz, 

CDCl3): δ 150.59, 142.89, 125.54, 125.30, 70.32, 34.63, 31.48, 25.03. MS (ESI) m/z calcd for 

C12H18O (M+H)+: 179.14, found: 179.14.  

1-(4-Fluorophenyl)ethan-1-ol (2d):2 Purified by silica gel column chromatography using ethyl 

acetate/hexane (20:80) mixture as an eluent. Colorless liquid. Yield: 67 mg, 96%. IR 

(DCM): 3425, 3052, 2963, 2905, 1259, 1089, 801, 746 cm-1. 1H NMR (400 MHz, 

CDCl3): δ 7.22 (dd, J1 = 7.8 Hz, J2 = 5.8 Hz, 2H, ArCH), 6.92 (t, J = 8.6 Hz, 2H, ArCH), 4.76 (q, J = 

6.4 Hz, 1H, CH), 2.21 (s, 1H, OH), 1.36 (d, J = 6.4 Hz, 3H, CH3). 13C{1H} NMR (100.6 MHz, 

CDCl3): δ 163.41, 160.98, 141.64 (d, J = 3.1 Hz), 127.15 (d, J = 8.0 Hz), 115.31 (d, J = 21.3 Hz), 

69.80, 25.33. MS (ESI) m/z calcd for C8H9FO (M+H)+: 141.07, found: 141.07. 

1-(4-Chlorophenyl)ethan-1-ol (2e):2 Purified by silica gel column chromatography using ethyl 

acetate/hexane (20:80) mixture as an eluent. Colorless liquid. Yield: 31 mg, 40%. IR 

(DCM): 3446, 3053, 2985, 1492, 1265, 742, 735 cm-1. 1H NMR (400 MHz, CDCl3): 

δ 7.18 (q, J = 8.3 Hz, 4H, ArCH), 4.72 (q, J = 6.4 Hz, 1H, CH), 2.39 (s, 1H, OH), 1.34 (d, J = 6.4 Hz, 

3H, CH3). 13C{1H} NMR (100.6 MHz, CDCl3): δ 144.33, 133.06, 128.63, 126.88, 69.70, 25.27. MS 

(ESI) m/z calcd for C8H9ClO (M+H)+: 157.04, found: 157.04. 

OH
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1-(4-Bromophenyl)ethan-1-ol (2f):2 Purified by silica gel column chromatography using ethyl 

acetate/hexane (20:80) mixture as an eluent. Colorless liquid. Yield: 37 mg, 37%. IR 

(DCM): 3413, 3053, 2968, 2932, 1435, 1376, 1265, 746 cm-1. 1H NMR (400 MHz, 

CDCl3): δ 7.34 (d, J = 8.0 Hz, 2H, ArCH), 7.10 (d, J = 8.1 Hz, 2H, ArCH), 4.70 (dd, J1 = 11.0 Hz, J2 

= 4.7 Hz, 1H, CH), 2.48 (s, 1H, OH), 1.32 (d, J = 6.4 Hz, 3H, CH3). 13C{1H} NMR (100.6 MHz, 

CDCl3): δ 144.78, 131.51, 127.19, 121.09, 69.65, 25.18. MS (ESI) m/z calcd for C8H9BrO (M+H)+: 

200.99, found: 200.99. 

1-Phenylpropan-2-ol (2g):3 Purified by silica gel column chromatography using ethyl 

acetate/hexane (20:80) mixture as an eluent. Colorless liquid. Yield: 64.6 mg, 95%. IR 

(DCM): 3372, 3061, 2967, 2928, 1452, 1120, 741 cm-1. 1H NMR (400 MHz, CDCl3): 

δ 7.19-7.23 (m, 2H, ArCH), 7.10-7.15 (m, 3H, ArCH), 3.90 (ddd, J1 = 7.7 Hz, J2 = 6.2 Hz, J3 = 5.1 

Hz, 1H, CH), 2.63 (qd, J1 = 13.4 Hz, J2 = 6.4 Hz, 2H, CH2), 1.81 (s, 1H, OH), 1.13 (d, J = 6.2 Hz, 

3H, CH3). 13C{1H} NMR (100.6 MHz, CDCl3): δ 138.65, 129.48, 128.58, 126.50, 68.91, 45.82, 

22.80. MS (ESI) m/z calcd for C9H12O (M+H)+: 137.09, found: 137.09. 

1-(Benzyloxy)propan-2-ol (2h):4 Purified by silica gel column chromatography using ethyl 

acetate/hexane (20:80) mixture as an eluent. Colorless liquid. Yield: 81 mg, 98%. 

IR (DCM): 3446, 3053, 2973, 2863, 1453, 1265, 1096, 743 cm-1. 1H NMR (400 

MHz, CDCl3): δ 7.18-7.28 (m, 5H, ArCH), 4.45 (s, 2H, CH2), 3.87-3.91 (s, 1H, CH), 3.35 (dd, J1 = 

9.4 Hz, J2 = 3.2 Hz, 1H, CH2), 3.19 (dd, J1 = 9.4 Hz, J2 = 8.0 Hz, 1H, CH2), 2.69 (s, 1H, OH), 1.04 

(d, J = 6.4 Hz, 3H, CH3). 13C{1H} NMR (100.6 MHz, CDCl3): δ 138.01, 128.47, 127.78, 75.85, 

73.28, 66.45, 18.73. MS (ESI) m/z calcd for C10H14O2 (M+H)+: 167.10, found: 167.10. 

1-Phenoxypropan-2-ol (2i):3 Purified by silica gel column chromatography using ethyl 

acetate/hexane (20:80) mixture as an eluent. Colorless liquid. Yield: 74.5 mg, 98%. 

IR (DCM): 3392, 3054, 2937, 2856, 1447, 1265, 895, 747 cm-1. 1H NMR (400 MHz, 

OH

Br

OH
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OH
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CDCl3): δ 7.19 (t, J = 7.8 Hz, 2H, ArCH), 6.87 (t, J = 7.3 Hz, 1H, ArCH), 6.81 (d, J = 8.2 Hz, 2H, 

ArCH), 4.05-4.13 (m, 1H, CH), 3.82 (dd, J1 = 9.2 Hz, J2 = 3.0 Hz, 1H, CH2), 3.68-3.72 (m, 1H, 

CH2), 2.55 (s, 1H, OH), 1.18 (d, J = 6.4 Hz, 3H, CH3). 13C{1H} NMR (100.6 MHz, CDCl3): δ 

158.64, 129.58, 121.16, 114.64, 73.29, 66.30, 18.87. MS (ESI) m/z calcd for C9H12O2 (M+H)+: 

153.09, found: 153.09. 

1-(o-Tolyloxy)propan-2-ol (2j):5 Purified by silica gel column chromatography using ethyl 

acetate/hexane (20:80) mixture as an eluent. Colorless liquid. Yield: 80.6 mg, 97%. 

IR (DCM): 3421, 3052, 2975, 2928, 1495, 1265, 1051, 741 cm-1. 1H NMR (400 

MHz, CDCl3): δ 7.02-7.10 (m, 2H, ArCH), 6.79 (td, J1 = 7.4 Hz, J2 = 1.0 Hz, 1H, ArCH), 6.68-6.75 

(m, 1H, ArCH), 4.04-4.23 (m, 1H, CH), 3.83 (dd, J1 = 9.2 Hz, J2 = 3.5 Hz, 1H, CH2), 3.71 (dd, J1 = 

9.2 Hz, J2 = 7.4 Hz, 1H, CH2), 2.46 (s, 1H, OH), 2.15 (s, 3H, CH3), 1.21 (d, J = 6.4 Hz, 3H, CH3). 

13C{1H} NMR (100.6 MHz, CDCl3): δ 156.65, 130.85, 126.94, 126.77, 120.87, 111.27, 73.31, 66.49, 

18.96, 16.33. MS (ESI) m/z calcd for C10H14O2 (M+H)+: 167.10, found: 167.10. 

1-(2-Methoxyphenoxy)propan-2-ol (2k):6 Purified by silica gel column chromatography using ethyl 

acetate/hexane (20:80) mixture as an eluent. Colorless liquid. Yield: 61 mg, 

67%. IR (DCM): 3485, 2971, 2931, 2837, 1732, 1504, 1027, 742 cm-1. 1H NMR 

(400 MHz, CDCl3): δ 6.80-6.91 (m, 4H, ArCH), 4.08-4.13 (m, 1H, CH), 3.92 (dd, J1 = 9.7 Hz, J2 = 

3.0 Hz, 1H, CH2), 3.77 (s, 3H, OCH3), 3.72 (dd, J1 = 9.6 Hz, J2 = 8.4 Hz, 1H, CH2), 2.95 (s, 1H, 

OH), 1.16 (d, J = 6.4 Hz, 3H, CH3). 13C{1H} NMR (100.6 MHz, CDCl3): δ 150.00, 148.27, 122.20, 

121.15, 115.38, 112.04, 75.93, 66.05, 55.90, 18.50. MS (ESI) m/z calcd for C10H14O3 (M+H)+: 

183.10, found: 183.10. 

1-(4-Methoxyphenoxy)propan-2-ol (2l):7 Purified by silica gel column chromatography using ethyl 

acetate/hexane (20:80) mixture as an eluent. Colorless liquid. Yield: 88 mg, 

97%. IR (DCM): 3586, 3053, 2934, 2835, 1508, 1265, 1041, 741 cm-1. 1H NMR 

O
OH

O
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(400 MHz, CDCl3): δ 6.74-6.79 (m, 4H, ArCH), 4.07-4.12 (m, 1H, CH), 3.82 (dd, J1 = 9.2 Hz, J2 = 

2.9 Hz, 1H, CH2), 3.65-3.69 (m, 4H, OCH3 & CH2), 2.37 (s, 1H, OH), 1.19 (d, J = 6.4 Hz, 3H, CH3). 

13C{1H} NMR (100.6 MHz, CDCl3): δ 154.24, 152.87, 115.72, 114.82, 74.23, 66.45, 55.85, 18.83. 

MS (ESI) m/z calcd for C10H14O3 (M+H)+: 183.10, found: 183.10. 

1-(2,4-Dibromophenoxy)propan-2-ol (2m):8 Purified by silica gel column chromatography using 

ethyl acetate/hexane (20:80) mixture as an eluent. Colorless liquid. Yield: 101 

mg, 65%. IR (DCM): 3521, 3054, 2983, 2853, 1734, 1244, 1047, 911, 735 cm-

1. 1H NMR (400 MHz, CDCl3): δ 7.60 (d, J = 2.4 Hz, 1H, ArCH), 7.29 (dd, J1 = 8.7 Hz, J2 = 2.4 Hz, 

1H, ArCH), 6.70 (d, J = 8.7 Hz, 1H, ArCH), 4.16 (dqd, J1 = 13.0 Hz, J2 = 6.5 Hz, J3 = 3.2 Hz, 1H, 

CH), 3.92 (dd, J1 = 9.1 Hz, J2 = 3.2 Hz, 1H, CH2), 3.74 (dd, J1 = 9.0 Hz, J2 = 7.5 Hz, 1H, CH2), 2.10 

(s, 1H, OH), 1.23 (d, J = 6.4 Hz, 3H, CH3). 13C{1H} NMR (100.6 MHz, CDCl3): δ 154.26, 135.52, 

131.34, 114.83, 113.61, 113.32, 74.86, 66.09, 18.64. MS (ESI) m/z calcd for C9H10Br2O2 (M+H)+: 

308.91, found: 308.91 

1-([1,1'-Biphenyl]-2-yloxy)propan-2-ol (2n):9 Purified by silica gel column chromatography using 

ethyl acetate/hexane (20:80) mixture as an eluent. Colorless liquid. Yield: 112 mg, 

98%. IR (DCM): 3582, 3053, 2983, 1583, 1434, 1265, 744 cm-1. 1H NMR (400 

MHz, CDCl3): δ 7.37-7.40 (m, 2H, ArCH), 7.24-7.29 (m, 2H, ArCH), 7.14-7.21 

(m, 3H, ArCH), 6.89-6.94 (m, 1H, ArCH), 6.82 (d, J = 8.2 Hz, 1H, ArCH), 3.84-3.90 (m, 1H, CH), 

3.78 (dd, J1 = 9.2 Hz, J2 = 3.5 Hz, 1H, CH2), 3.58-3.63 (m, 1H, CH2), 2.24 (s, 1H, OH), 1.02 (dd, J1 = 

6.4 Hz, J2 = 2.0 Hz, 3H, CH3). 13C NMR (100.6 MHz, CDCl3): δ 155.44, 138.45, 131.37, 130.89, 

129.47, 128.73, 128.09, 127.05, 121.58, 113.31, 74.20, 66.12, 18.72. MS (ESI) m/z calcd for 

C15H16O2 (M+H)+: 229.12, found: 229.12. 

Octan-2-ol (2o):10 Purified by silica gel column chromatography using ethyl acetate/hexane (20:80) 

mixture as an eluent. Colorless liquid. Yield: 64 mg, 98%. IR (DCM): 3430, 3052, 2987, 1460, 1267, 

O OH

Br Br

O
OH
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747 cm-1. 1H NMR (400 MHz, CDCl3): δ 3.68-3.76 (m, 1H, CH), 1.85 (s, 1H, OH), 

1.32-1.41 (m, 2H, CH2), 1.22-1.30 (m, 8H, CH2), 1.11 (dd, J1 = 6.2 Hz, J2 = 0.6 Hz, 3H, 

CH3), 0.81 (t, J = 6.7 Hz, 3H, CH3). 13C NMR (100.6 MHz, CDCl3): δ 68.31, 39.51, 

31.96, 29.44, 25.86, 23.60, 22.73, 14.20. MS (ESI) m/z calcd for C8H18O (M+H)+: 131.14, found: 

131.14. 

Decan-2-ol (2p):10 Purified by silica gel column chromatography using ethyl 

acetate/hexane (20:80) mixture as an eluent. Colorless liquid. Yield: 78 mg, 99%. IR 

(DCM): 3432, 3052, 2928, 2855, 1466, 1264, 909, 731 cm-1. 1H NMR (400 MHz, CDCl3): δ 3.67-

3.72 (m, 1H, CH), 1.79 (s, 1H, OH), 1.31-1.38 (m, 2H, CH2), 1.20-1.26 (m, 12H, CH2), 1.10 (d, J = 

6.1 Hz, 3H, CH3), 0.81 (t, J = 6.7 Hz, 3H, CH3). 13C{1H} NMR (100.6 MHz, CDCl3): δ 68.15, 39.45, 

31.97, 29.76, 29.68, 29.37, 25.88, 23.50, 22.75, 14.16. MS (ESI) m/z calcd for C10H22O (M+H)+: 

159.17, found: 159.17. 

Dodecan-2-ol (2q):10 Purified by silica gel column chromatography using ethyl acetate/hexane 

(20:80) mixture as an eluent. Colorless liquid. Yield: 91 mg, 98%. IR (DCM): 

3446, 3053, 2927, 2854, 1436, 1263, 895, 720 cm-1. 1H NMR (400 MHz, CDCl3): 

δ 3.69-3.76 (m, 1H, CH), 1.96 (s, 1H, OH), 1.22-1.46 (m, 17H, CH2), 1.13 (dd, J1 = 6.2 Hz, J2 = 0.9 

Hz, 3H, CH3), 0.84 (t, J = 6.8 Hz, 3H, CH3). 13C{1H} NMR (100.6 MHz, CDCl3): δ 68.10, 39.44, 

31.99, 29.76, 29.71, 29.42, 25.87, 23.47, 22.75, 14.15. MS (ESI) m/z calcd for C12H26O (M+H)+: 

187.20, found: 187.20. 

Hexadecan-2-ol (2r):11 Purified by silica gel column chromatography using ethyl acetate/hexane 

(20:80) mixture as an eluent. Colorless liquid. Yield: 75 mg, 62%. IR (DCM): 

3447, 3053, 2927, 2854, 1421, 1265, 895, 738 cm-1. 1H NMR (400 MHz, CDCl3): 

δ 3.66-3.77 (m, 1H, CH), 1.49 (s, 1H, OH), 1.30-1.42 (m, 2H, CH2), 1.19-1.26 (m, 23H, CH2), 1.11 

(d, J = 6.2 Hz, 3H, CH3), 0.81 (t, J = 6.9 Hz, 3H, CH3). 13C{1H} NMR (100.6 MHz, CDCl3): δ 68.32, 

OH

6
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39.52, 32.06, 29.80, 29.50, 25.92, 23.59, 22.83, 14.24. MS (ESI) m/z calcd for C16H34O (M+H)+: 

243.27, found: 243.27. 

2-Phenylpropan-2-ol (2s):12 Purified by silica gel column chromatography using ethyl 

acetate/hexane (20:80) mixture as an eluent. Colorless liquid. Yield: 31.2 mg, 46%. 

IR (DCM): 3447, 3058, 3003, 1450, 1267, 895, 747, 703 cm-1. 1H NMR (400 MHz, 

CDCl3): δ 7.37 -7.39 (m, 2H, ArCH), 7.23 (t, J = 7.6 Hz, 2H, ArCH), 7.13 (t, J = 7.3 Hz, 1H, ArCH), 

2.05 (s, 1H, OH), 1.47 (s, 6H, CH3). 13C{1H} NMR (100.6 MHz, CDCl3): δ 149.22, 128.26, 126.72, 

124.48, 72.56, 31.77. MS (ESI) m/z calcd for C9H12O (M+H)+: 136.08, found: 136.08. 

1,1'-((Propane-2,2-diylbis(4,1-phenylene))bis(oxy))bis(propan-2-ol) (3a):13 Purified by silica gel 

column chromatography using ethyl acetate/hexane (20:80) mixture 

as an eluent. Colorless liquid. Yield: 170.5 mg, 99%. IR (DCM): 

3438, 3052, 2971, 2932, 1607, 1510, 1249, 1306, 744 cm-1. 1H NMR (400 MHz, CDCl3): δ 7.03-7.07 

(m, 4H, ArCH), 6.70-6.75 (m, 4H, ArCH), 4.06-4.10 (m, 2H, CH), 3.82 (dd, J1 = 9.3 Hz, J2 = 3.3 Hz, 

2H, CH2), 3.69 (dd, J1 = 9.3 Hz, J2 = 7.7 Hz, 2H, CH2), 2.48 (s, 2H, OH), 1.55 (s, 6H, CH3), 1.18 (d, 

J = 6.4 Hz, 6H, CH3). 13C{1H} NMR (100.6 MHz, CDCl3): δ 156.50, 143.66, 127.88, 114.05, 73.37, 

66.36, 41.82, 31.13, 18.87. MS (ESI) m/z calcd for C21H28O4 (M+H)+: 345.20, found: 345.20. 

1,1'-(((9H-Fluorene-9,9-diyl)bis(4,1-phenylene))bis(oxy))bis(propan-2-ol) (3b):14 Purified by 

silica gel column chromatography using ethyl acetate/hexane (20:80) 

mixture as an eluent. Colorless white solid. Yield: 226 mg, 97%. IR 

(DCM): 3433, 3053, 2977, 2929, 1507, 1265, 1038, 739 cm-1. 1H NMR 

(400 MHz, CDCl3): δ 7.66 (d, J = 7.4 Hz, 2H, ArCH), 7.26 (dd, J1 =14.6 Hz, J2 =7.5 Hz, 4H, ArCH), 

7.17 (t, J = 7.3 Hz, 2H, ArCH), 7.03 (d, J = 8.6 Hz, 4H, ArCH), 6.67 (d, J = 8.6 Hz, 4H, ArCH), 

3.95-4.23 (m, 2H, CH), 3.78 (dd, J1= 9.2 Hz, J2 = 2.9 Hz, 2H, CH2), 3.64 (t, J = 8.5 Hz, 2H, CH2), 

2.29 (s, 2H, OH), 1.16 (d, J = 6.3 Hz, 6H, CH3). 13C{1H} NMR (100.6 MHz, CDCl3): δ 157.42, 

OHO O
OH

OO

OH HO

OH



S11	
  	
  

151.79, 140.06, 138.70, 129.34, 127.83, 127.50, 126.09, 120.28, 114.31, 73.34, 66.36, 64.27, 18.85. 

MS (ESI) m/z calcd for C31H30O4 (M+H)+: 467.22, found: 467.22.  

Octane-2,7-diol (3c):3 Purified by silica gel column chromatography using ethyl acetate/hexane 

(20:80) mixture as an eluent. Colorless liquid. Yield: 71 mg, 97%. IR (DCM): 3470, 3052, 2987, 

1572, 1267, 895, 747 cm-1. 1H NMR (400 MHz, CDCl3): δ 3.67-3.70 (m, 2H, CH), 2.72 (s, 2H, OH), 

1.23-1.41 (m, 8H, CH2), 1.09 (dd, J1 = 6.2 Hz, J2 = 1.1 Hz, 6H, CH3). 13C{1H} NMR 

(100.6 MHz, CDCl3): δ 67.73, 67.64, 39.16, 25.75, 25.66, 23.41. MS (ESI) m/z calcd 

for C8H18O2 (M+H)+: 147.14, found: 147.14. 
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NMR Spectra of the Secondary Alcohol Products: 

1H NMR spectrum of 1-phenylethan-1-ol (2a): 

 

 

 

 

 

 

 

 

13C NMR spectrum of 1-phenylethan-1-ol (2a): 
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1H NMR spectrum of 1-(p-tolyl)ethan-1-ol (2b): 

 

 

 

 

 

 

 

 

 

 

 

 

13C NMR spectrum of 1-(p-tolyl)ethan-1-ol (2b): 
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1H NMR spectrum of 1-(4-(tert-butyl)phenyl)ethan-1-ol (2c): 

 

 

 

 

 

 

 

 

 

 

 

 

13C NMR spectrum of 1-(4-(tert-butyl)phenyl)ethan-1-ol (2c): 
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1H NMR spectrum of 1-(4-fluorophenyl)ethan-1-ol (2d):  

 

 

 

 

 

 

 

 

 

 

 

 

13C NMR spectrum of 1-(4-fluorophenyl)ethan-1-ol (2d): 
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1H NMR spectrum of 1-(4-chlorophenyl)ethan-1-ol (2e): 

 

 

 

 

 

 

 

 

 

 

 

 

13C NMR spectrum of 1-(4-chlorophenyl)ethan-1-ol (2e): 
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1H NMR spectrum of 1-(4-bromophenyl)ethan-1-ol (2f): 

 

 

 

 

 

 

 

 

 

 

 

 

13C NMR spectrum of 1-(4-bromophenyl)ethan-1-ol (2f): 
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1H NMR spectrum of 1-phenylpropan-2-ol (2g): 

  

 

 

 

 

 

 

 

 

 

 

 

13C NMR spectrum of 1-phenylpropan-2-ol (2g): 
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1H NMR spectrum of 1-(benzyloxy)propan-2-ol (2h): 

  

 

  

 

 

 

 

 

 

 

 

 

 

13C NMR spectrum of 1-(benzyloxy)propan-2-ol (2h): 
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1H NMR spectrum of 1-phenoxypropan-2-ol (2i): 

 

 

 

 

 

 

 

 

 

 

 

 

13C NMR spectrum of 1-phenoxypropan-2-ol (2i): 
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1H NMR spectrum of 1-(o-tolyloxy)propan-2-ol (2j): 

 

 

 

 

 

 

 

 

 

 

 

 

13C NMR spectrum of 1-(o-tolyloxy)propan-2-ol (2j): 

 

 

 

 

 

 

 

 

 

 

 

 

 

O
OH

O
OH



	
  
	
  

S22	
  

1H NMR spectrum of 1-(2-methoxyphenoxy)propan-2-ol (2k): 

 

 

 

 

 

 

 

 

 

 

 

 

13C NMR spectrum of 1-(2-methoxyphenoxy)propan-2-ol (2k): 
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1H NMR spectrum of 1-(4-methoxyphenoxy)propan-2-ol (2l): 

 

 

 

 

 

 

 

 

 

 

 

 

13C NMR spectrum of 1-(4-methoxyphenoxy)propan-2-ol (2l): 
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1H NMR spectrum of 1-(2,4-dibromophenoxy)propan-2-ol (2m): 

 

 

 

 

 

 

 

 

 

 

 

 

 

13C NMR spectrum of 1-(2,4-dibromophenoxy)propan-2-ol (2m): 
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1H NMR spectrum of 1-([1,1'-biphenyl]-2-yloxy)propan-2-ol (2n): 

 

 

 

 

 

 

 

 

 

 

 

 

13C NMR spectrum of 1-([1,1'-biphenyl]-2-yloxy)propan-2-ol (2n): 
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1H NMR spectrum of octan-2-ol (2o): 

  

 

 

 

 

 

 

 

 

 

 

 

 

13C NMR spectrum of octan-2-ol (2o): 
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1H NMR spectrum of decan-2-ol (2p): 

 

 

 

 

 

 

 

 

 

 

 

 

13C NMR spectrum of decan-2-ol (2p): 
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1H NMR spectrum of dodecan-2-ol (2q): 

 

 

 

 

 

 

 

 

 

 

 

 

13C NMR spectrum of dodecan-2-ol (2q): 
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1H NMR spectrum of hexadecan-2-ol (2r): 

 

 

 

 

 

 

 

 

 

 

 

 

13C NMR spectrum of hexadecan-2-ol (2r): 
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1H NMR spectrum of 2-phenylpropan-2-ol (2s): 

 

  

 

 

 

 

 

 

 

 

 

 

13C NMR spectrum of 2-phenylpropan-2-ol (2s): 
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1H NMR spectrum of 1,1'-((propane-2,2-diylbis(4,1-phenylene))bis(oxy))bis(propan-2-
ol) (3a): 

 

 

 

 

 

 

 

 

 

 

 

 

13C NMR spectrum of 1,1'-((propane-2,2-diylbis(4,1-phenylene))bis(oxy))bis(propan-2-
ol) (3a): 
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1H NMR spectrum of 1,1'-(((9H-fluorene-9,9-diyl)bis(4,1-
phenylene))bis(oxy))bis(propan-2-ol) (3b): 

 

 

 

 

 

 

 

 

 

 

 

13C NMR spectrum of 1,1'-(((9H-fluorene-9,9-diyl)bis(4,1-
phenylene))bis(oxy))bis(propan-2-ol) (3b): 
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1H NMR spectrum of octane-2,7-diol (3c): 

 

 

 

 

 

 

 

 

 

 

 

 

13C NMR spectrum of octane-2,7-diol (3c): 

  

 

 

 

 

 

 

 

 

 

 

 

 

OH

OH

OH

OH



	
  
	
  

S34	
  

References: 

1) Liu, W.; Li, W.; Spannenberg, A.; Junge, K.; Beller, M. Iron- Catalysed 
Regioselective Hydrogenation of Terminal Epoxides to Alcohols Under Mild 
Conditions. Nat. Catal. 2019, 2, 523-528. 

2) Li, K.; Niu, J.-L.; Yang, M.-Z.; Li, Z.; Wu, L.-Y.; Hao, X.-Q.; Song, M.-P. New 
Type of 2,6-Bis(imidazo[1,2‑a]pyridin-2-yl)pyridine-Based Ruthenium 
Complexes: Active Catalysts for Transfer Hydrogenation of Ketones. 
Organometallics 2015, 34, 1170-1176. 

3) Kwon, M. S.; Park, I. S.; Jang, J. S.; Lee, J. S.; Park, J. Magnetically Separable 
Pd Catalyst for Highly Selective Epoxide Hydrogenolysis under Mild 
Conditions. Org. Lett. 2007, 9, 3417-3419. 

4) Zhang, J.; Park, S.; Chang, S. Piers’ Borane-Mediated Hydrosilylation of 
Epoxides and Cyclic Ethers. Chem. Commun. 2018, 54, 7243-7246. 

5) Hirakawa, H.; Shiraishi, Y.; Sakamoto, H.; Ichikawa, S.; Tanaka, S.; Hirai, T.; 
Photocatalytic Hydrogenolysis of Epoxides Using Alcohols as Reducing Agents 
on TiO2 Loaded with Pt Nanoparticles. Chem.Commun. 2015, 51, 2294-2297. 

6) Drain, D. J.; Howes, J. G. B.; Lazare, R.; Salaman, A. M.; Shadbolt, R.; 
Williams, H. W. R. Monoamine Oxidase Inhibitors. The Synthesis and 
Evaluation of a Series of Substituted Alkylhydrazines. J. Med. 
Chem. 1963, 6, 63-69. 

7) Hu, Y.; Porto, J. A.; Aloholysis and Carbonyl Hydrosilylation Reactions Using 
a Polymer-Supported Trialkylsilane. Tetrahedron Lett. 1998, 39 2711-2714. 

8) Ismaiel, A. M.; Gad, L. M.; Ghareib, S. A.; Bamanie, F. H.; Moustafa, M. A. 
Synthesis of Piperazino and Morpholino Derivatives of Aryloxypropane with 
Potential Analgesic and Possible Antimigraine Activities. Med Chem Res 2011 
20, 381-387. 

9) Furukawa, N.; Matsunaga, Y.; Sato, A. Unusually Facile Conversion of 
Alcohols and Phenols into o-Alkoxy or o-Phenoxybiphenyls on Treatment with 
o,o′-Bis(biphenylylene)sulfurane. Synlett 1993, 9, 655-656. 

10) Schilling, W.; Riemer, A.; Zhang, Y.; Hatami, N.; Das, S. Oxidation of 
Unactivated Alcohols Using Air/Oxygen as an Oxidant. ACS Catal. 2018, 8, 
5425-5430 

11) Zhang, M.; Zhai, Y.; Ru, S.; Zang, D.; Han, S.; Yu, H.; Wei, Y. Highly Practical 
and Efficient Preparation of Aldehydes and Ketones From Aerobic Oxidation of 
Alcohols with an Inorganic-Ligand Supported Iodine Catalyst. Chem.Commun. 
2018, 54, 10164-10167. 

12) Merlino, F.; Yousif, A. M.; Billard, É.; Dufour-Gallant, J.;Turcotte, S.; Grieco, 
P.; Chatenet, D.; Lubell, W. D. Urotensin II(4-11) Azasulfuryl Peptides: 
Synthesis and Biological Activity. J. Med.Chem. 2016, 59, 4740-4752. 

13) Graham, J. C.; Gaber, D. J.; Liu, Y.; Kukkala, P. K. Photolysis Studies of 
Bisphenol-A-Based Model Compounds Effect of Decomposition Products on 
the UV Stability of Bisphenol-A-Based Epoxy Coatings. ACS Symposium 



S35	
  	
  

Series: Radiation Curing of Polymeric Materials, 1990, 417, Chapter 24, 325-
345. 

14) Mitsuaki, Y.; Jun, S.; Yasuhiro, S.; Tadao, N. Synthesis of Fluorenebisphenoxy 
Derivatives by Acid-sulfur Compound Catalyzed Condensation Reaction. 
Chem. Lett. 1998,1055-1056. 


