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I. General Information 

 

All reactions were carried out under a nitrogen atmosphere with dry solvents under 

anhydrous conditions, unless otherwise noted. All the chemicals were purchased 

commercially, and used without further purification. Anhydrous THF was distilled from 

sodium-benzophenone. All other solvents were purchased as ACS reagents and used 

without further purification. Yields refer to chromatographically. 

Reactions were monitored by thin-layer chromatography (TLC) carried out on 0.25 

mm Tsingdao silica gel plates (60F-254) using UV light as visualizing agent and an 

ethanolic solution of phosphomolybdic acid and cerium sulfate, and heat as developing 

agents. Tsingdao silica gel (60, particle size 0.040–0.063 mm) was used for flash 

column chromatography.  

Reagents were purchased at the highest commercial quality and used without 

further purification, unless otherwise stated. NMR spectra were recorded on Brüker 

Advance 500 (1H: 500 MHz, 13C 125 MHz) and Brüker Advance 400 (1H: 400 MHz, 13C 

100 MHz), and are internally referenced to residual protio solvent signals (note: CDCl3 

referenced to δ 7.268 and 77.00 ppm respectively, Acetone-d6 referenced to δ 2.050 and 

206.68 ppm respectively). Mass spectrometric data were obtained using Brüker Apex IV 

RTMS. Infrared spectra were recorded on a Shimadzu IRPrestige21.  

The following abbreviations were used to explain the multiplicities: s = singlet, d = 

doublet, t = triplet, q = quartet, m = multiplet, br. = broad. 
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II. Synthesis of Tertiary Allylic Alcohol Substrates 

 

General Procedure A for the Preparation of Cyclic and Acyclic 

Allylic Alcohols. 

Phenyllithium (1.0 M in cyclohexane-diethyl ether), n-butyllithium (1.6 M in 

hexane) s-butyllithium (1.3 M in cyclohexane-hexane), and t-butyllithium (1.6 

M in n-pentane) were purchased from commercial suppliers. The other 

aryllithium reagents were prepared in situ from the corresponding aryl 

bromide by the halogen-lithium exchanging protocol, using n-buthyllithium 

(1.6 M in hexane) in THF at –78 °C. To a solution of α, β-unsaturated ketone 

(10 mmol) in THF (40 mL) at –78 °C was added organolithium reagent (1.5- 

2.5 equiv). After the mixture was stirred at –78 °C for 1 h, a saturated aqueous 

solution of NH4Cl (10 mL) and H2O (20 mL) were added and allowed to warm 

to room temperature, and the mixture was extracted with Et2O (3 x 30 mL). 

The organic extract was washed with brine, dried (MgSO4), and concentrated 

in vacuo. Purification of the residue by Flash Chromatography afforded the 

tertiary allylic alcohol product. Substrates 1a-1p, 1u, 1v and 5 were prepared 

using this method. 

 

General Procedure B for the Preparation of Acyclic Allylic 

Alcohols. 

To a solution of α, β-unsaturated ketone (10 mmol) in THF (40 mL) at 0 °C 

was added Grignard reagent (1.5-2.2 equiv). After the mixture was stirred at 

0 °C for 1 h, a saturated aqueous solution of NH4Cl (10 mL) and H2O (20 mL) 

were added and allowed to warm to room temperature, and the mixture was 

extracted with Et2O (3 x 30 mL). The organic extract was washed with brine, 

dried (MgSO4), and concentrated in vacuo. Purification of the residue by Flash 

Chromatography afforded the tertiary allylic alcohol product. Substrates 1q-1s 

were prepared using this method. 

 

 

 
1-butylcyclohex-2-en-1-ol (1a)1: 

Prepared according to general procedure A. Colorless oil (1.31 g, 84%). TCL, 

Rf = 0.36 (hexane / EtOAc = 6 / 1). 1H NMR (400 MHz, CDCl3) δ 5.79 (ddd, J 

= 10.0, 4.5, 2.9 Hz, 1H), 5.61 (d, J = 10.0 Hz, 1H), 2.07 – 1.99 (m, 1H), 1.97 – 

1.87 (m, 1H), 1.74 – 1.61 (m, 4H), 1.57 – 1.46 (m, 3H), 1.37 – 1.27 (m, 4H), 

0.94 – 0.87 (m, 3H). 13C NMR (100 MHz, CDCl3) δ 132.83, 129.72, 69.70, 

42.03, 35.36, 25.69, 25.21, 23.26, 19.02, 14.07. IR (neat, cm-1): 3379, 2930, 

2868, 1663, 1461, 1374, 1172, 978, 967, 735. HRMS (ESI) exact mass 

calculated for [M+Na]+ (C10H18NaO) requires m / z 177.1255, found 177.1250. 

OHnBu
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1-(sec-butyl)cyclohex-2-en-1-ol (1b)2:  

Prepared according to general procedure A. Colorless oil (1.32 g, 86%). TCL, 

Rf = 0.42 (hexane / EtOAc = 6 / 1). 1H NMR (400 MHz, CDCl3) δ 5.88 – 5.80 

(m, 1H), 5.61 – 5.54 (m, 1H), 2.08 – 1.99 (m, 1H), 1.95 – 1.85 (m, 1H), 1.82 – 

1.72 (m, 1H), 1.71 – 1.64 (m, 3H), 1.61 – 1.59 (m, 1H), 1.57 – 1.50 (m, 2H), 1.39 

(ddt, J = 14.1, 10.8, 3.4 Hz, 1H), 0.97 – 0.87 (m, 5H), 0.85 (d, J = 6.9 Hz, 2H). 

13C NMR (100 MHz, CDCl3) δ 132.76, 132.67, 130.71, 130.29, 72.07, 72.04, 

45.19, 44.99, 30.72, 30.40, 25.34, 25.25, 24.59, 22.91, 18.57, 18.55, 13.97, 

12.87, 12.73, 12.64. IR (neat, cm-1): 3395, 2938, 2881, 1714, 1456, 1378, 1171, 

1068, 956, 737. HRMS (ESI) exact mass calculated for [M+Na]+ (C10H18NaO) 

requires m / z 177.1255, found 177.1251. 

 

 

1-(tert-butyl)cyclohex-2-en-1-ol (1c)2:   

Prepared according to general procedure A. Colorless oil (1.28 g, 82%). TCL, 

Rf = 0.49 (hexane / EtOAc = 6 / 1). 1H NMR (400 MHz, CDCl3) δ 5.89 (ddd, J 

= 10.1, 5.1, 1.8 Hz, 1H), 5.85 – 5.79 (m, 1H), 2.06 – 1.97 (m, 1H), 1.93 – 1.82 

(m, 1H), 1.76 – 1.61 (m, 4H), 1.43 (s, 1H), 0.94 (s, 9H). 13C NMR (100 MHz, 

CDCl3) δ 131.45, 129.58, 73.01, 36.98, 30.48, 25.15, 24.87, 18.94. IR (neat, 

cm-1): 3485, 2966, 2871, 1459, 1366, 1164, 1087, 956, 730. HRMS (ESI) exact 

mass calculated for [M+Na]+ (C10H18NaO) requires m / z 177.1255, found 

177.1250. 

 

 

1-Phenylcyclohex-2-en-1-ol (1d)1:   

Prepared according to general procedure A. White solid (148 g, 85%). TCL, Rf 

= 0.37 (hexane / EtOAc = 6 / 1). 1H NMR (500 MHz, CDCl3) δ 7.36 (t, J = 7.7 

Hz, 2H), 7.30 – 7.25 (m, 2H), 6.08 – 6.02 (m, 1H), 5.81 (d, J = 10.0 Hz, 1H), 

2.21 – 2.06 (m, 2H), 2.05 (s, 1H), 2.00 (ddd, J = 12.5, 7.3, 2.4 Hz, 1H), 1.92 – 

1.86 (m, 1H), 1.86 – 1.77 (m, 1H), 1.73 (s, 1H), 1.65 (dqd, J = 16.0, 5.3, 2.6 Hz, 

1H). 13C NMR (125 MHz, CDCl3) δ 147.81, 132.21, 130.59, 128.01, 126.79, 

125.42, 72.13, 39.52, 24.96, 19.17. IR (neat, cm-1): 3381, 3062, 3028, 2938, 

2862, 2833, 1602, 1492, 1447, 1049, 966, 940, 761, 702. HRMS (ESI) exact 

OHsBu

OHtBu

OHPh
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mass calculated for [M+Na]+ (C12H14NaO) requires m / z 197.0942, found 

197.0938. 

 

 
4,4-Dimethyl-1-phenylcyclohex-2-en-1-ol (1e)3:   

Prepared according to general procedure A. White solid (1.64 g, 90%). TCL, Rf 

= 0.47 (hexane / EtOAc = 6 / 1). 1H NMR (500 MHz, CDCl3) δ 7.50 (dd, J = 

8.2, 1.0 Hz, 2H), 7.36 (dd, J = 10.5, 4.8 Hz, 2H), 7.29 – 7.25 (m, 2H), 5.76 (d, 

J = 10.0 Hz, 1H), 5.64 (d, J = 10.0 Hz, 1H), 2.02 – 1.92 (m, 3H), 1.69 (ddd, J = 

13.5, 9.3, 4.4 Hz, 1H), 1.46 (ddd, J = 13.4, 6.9, 3.8 Hz, 1H), 1.12 (s, 3H), 1.08 (s, 

3H). 13C NMR (125 MHz, CDCl3) δ 147.60, 140.74, 129.52, 128.04, 126.82, 

125.43, 72.31, 36.74, 33.60, 31.78, 29.60, 28.07. IR (neat, cm-1): 3362, 3062, 

3014, 2957, 2862, 1493, 1447, 1278, 1173, 1042, 758, 701. HRMS (ESI) exact 

mass calculated for [M+Na]+ (C14H18NaO) requires m / z 225.1255, found 

225.1249. 

 

 

1-(4-Methylphenyl)cyclohex-2-en-1-ol (1f)4:  

Prepared according to general procedure A. Colorless oil (1.60 g, 85%). TCL, 

Rf = 0.43 (hexane / EtOAc = 6 / 1). 1H NMR (400 MHz, CDCl3) δ 7.42 – 7.36 

(m, 2H), 7.17 (d, J = 7.9 Hz, 2H), 6.07 – 5.99 (m, 1H), 5.79 (d, J = 10.0 Hz, 

1H), 2.36 (s, 3H), 2.20 – 2.05 (m, 2H), 2.02 – 1.95 (m, 2H), 1.91 – 1.84 (m, 

1H), 1.80 (dddd, J = 8.7, 7.9, 4.9, 2.5 Hz, 1H), 1.69 – 1.57 (m, 1H). 13C NMR 

(100 MHz, CDCl3) δ 144.89, 136.37, 132.34, 130.42, 128.71, 125.35, 72.00, 

39.48, 24.96, 20.96, 19.21. IR (neat, cm-1): 3400, 3020, 2935, 2866, 2831, 

1652, 1512, 1436, 1317, 1180, 1076, 1047, 962, 937, 815, 739. HRMS (ESI) exact 

mass calculated for [M+Na]+ (C13H16NaO) requires m / z 211.1099, found 

211.1092. 

 

 
1-(4-Methoxyphenyl)cyclohex-2-en-1-ol (1g)2:   

OHPh

OH

OH

OMe
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Prepared according to general procedure A. Colorless oil (1.35 g, 66%). TCL, 

Rf = 0.35 (hexane / EtOAc = 6 / 1). 1H NMR (400 MHz, CDCl3) δ 7.45 – 7.37 

(m, 2H), 6.91 – 6.85 (m, 2H), 6.05 – 5.98 (m, 1H), 5.78 (d, J = 10.0 Hz, 1H), 

3.81 (s, 3H), 2.20 – 2.01 (m, 2H), 1.99 (s, 1H), 1.98 – 1.92 (m, 1H), 1.91 – 1.82 

(m, 1H), 1.82 – 1.72 (m, 1H), 1.65 – 1.55 (m, 1H). 13C NMR (100 MHz, CDCl3) δ 

158.43, 139.99, 132.42, 130.35, 126.63, 113.33, 71.85, 55.21, 39.52, 24.96, 

19.24. IR (neat, cm-1): 3433, 3019, 2933, 2866, 2833, 1611, 1511, 1302, 1247, 

1176, 1033, 830, 740. HRMS (ESI) exact mass calculated for [M+Na]+ 

(C13H16NaO2) requires m / z 227.1048, found 227.1041. 

 

 
1-(4-trifluoromethylphenyl)cyclohex-2-en-1-ol (1h)2:   

Prepared according to general procedure A. White solid (2.10 g, 87%). TCL, Rf 

= 0.33 (hexane / EtOAc = 6 / 1). 1H NMR (400 MHz, CDCl3) δ 7.63 – 7.56 (m, 

4H), 6.09 (ddd, J = 10.0, 4.2, 3.3 Hz, 1H), 5.76 (dd, J = 10.0, 0.8 Hz, 1H), 2.23 

– 2.05 (m, 3H), 2.01 – 1.92 (m, 1H), 1.87 – 1.76 (m, 2H), 1.70 – 1.61 (m, 1H). 

13C NMR (100 MHz, CDCl3) δ 151.79, 131.57, 131.38, 125.88, 125.02, 124.98, 

124.95, 124.91, 71.97, 39.55, 24.88, 18.96. IR (neat, cm-1): 3367, 3024, 2943, 

2871, 2843, 1619, 1411, 1328, 1276, 1259, 1163, 1126, 1071, 839, 749. HRMS 

(ESI) exact mass calculated for [M+Na]+ (C13H13F3NaO) requires m / z 

265.0816, found 265.0810. 

 

 
1-(4-vinylphenyl)cyclohex-2-en-1-ol (1i): 

Prepared according to general procedure A. Colorless oil (1.56 g, 78%). TCL, 

Rf = 0.42 (hexane / EtOAc = 6 / 1). 1H NMR (400 MHz, CDCl3) δ 7.49 – 7.43 

(m, 2H), 7.42 – 7.36 (m, 2H), 6.73 (dd, J = 17.6, 10.9 Hz, 1H), 6.05 (ddd, J = 

10.0, 4.0, 3.4 Hz, 1H), 5.82 – 5.70 (m, 2H), 5.27 – 5.20 (m, 1H), 2.22 – 2.03 

(m, 2H), 2.02 – 1.94 (m, 2H), 1.90 – 1.83 (m, 1H), 1.83 – 1.74 (m, 1H), 1.66 – 

1.61 (m, 1H). 13C NMR (100 MHz, CDCl3) δ 147.44, 136.49, 136.18, 132.06, 

130.74, 125.91, 125.65, 113.57, 72.05, 39.43, 24.95, 19.14. IR (neat, cm-1): 3405, 

3086, 3024, 2943, 2867, 2833, 1630, 1509, 1402, 1075, 964, 938, 907, 840, 

738. HRMS (ESI) exact mass calculated for [M+Na]+ (C14H16NaO) requires m 

/ z 223.1099, found 223.1093. 

OH

CF3

OH
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1-(3-Methylphenyl)cyclohex-2-en-1-ol (1j):  

Prepared according to general procedure A. Colorless oil (1.60 g, 85%). TCL, 

Rf = 0.44 (hexane / EtOAc = 6 / 1). 1H NMR (400 MHz, CDCl3) δ 7.37 – 7.21 

(m, 3H), 7.09 (d, J = 7.2 Hz, 1H), 6.09 – 6.01 (m, 1H), 5.80 (d, J = 10.0 Hz, 

1H), 2.39 (s, 3H), 2.22 – 2.05 (m, 2H), 2.03 (s, 1H), 1.98 (dd, J = 6.6, 3.7 Hz, 

1H), 1.92 – 1.85 (m, 1H), 1.85 – 1.77 (m, 1H), 1.68 – 1.61 (m, 1H). 13C NMR (101 

MHz, CDCl3) δ 147.78, 137.60, 132.25, 130.49, 127.91, 127.53, 126.06, 122.48, 

72.05, 39.48, 24.96, 21.53, 19.17. IR (neat, cm-1): 3405, 3019, 2933, 2866, 

2833, 1606, 1438, 1176, 1078, 1052, 964, 816, 785, 740, 706. HRMS (ESI) 

exact mass calculated for [M+Na]+ (C13H16NaO) requires m / z 211.1099, 

found 211.1093. 

 

 

1-(2-Methylphenyl)cyclohex-2-en-1-ol (1k)2:   

Prepared according to general procedure A. White solid (1.62 g, 86%). TCL, Rf 

= 0.44 (hexane / EtOAc = 6 / 1). 1H NMR (400 MHz, CDCl3) δ 7.67 – 7.59 (m, 

1H), 7.23 – 7.14 (m, 3H), 6.03 (ddd, J = 10.0, 4.5, 3.0 Hz, 1H), 5.89 – 5.82 (m, 

1H), 2.51 (s, 3H), 2.24 – 2.15 (m, 1H), 2.15 – 2.09 (m, 1H), 2.06 (ddd, J = 9.3, 

4.9, 2.8 Hz, 1H), 1.97 (d, J = 1.5 Hz, 1H), 1.97 – 1.78 (m, 2H), 1.71 – 1.61 (m, 

1H). 13C NMR (100 MHz, CDCl3) δ 144.57, 135.22, 133.04, 132.17, 129.85, 

126.90, 126.59, 125.39, 72.61, 36.18, 24.77, 21.30, 19.07. IR (neat, cm-1): 3409, 

3062, 3014, 2933, 2862, 2829, 1649, 1483, 1456, 1171, 1075, 1042, 961, 937, 

756, 725. HRMS (ESI) exact mass calculated for [M+Na]+ (C13H16NaO) 

requires m / z 211.1099, found 211.1093. 

 

 

3-Methyl-1-phenylcyclohex-2-en-1-ol (1l)2:   

Prepared according to general procedure A. White solid (1.56 g, 83%). TCL, Rf 

= 0.49 (hexane / EtOAc = 6 / 1). 1H NMR (500 MHz, CDCl3) δ 7.49 (d, J = 7.6 

Hz, 2H), 7.35 (t, J = 7.7 Hz, 2H), 7.25 (t, J = 7.2 Hz, 1H), 5.54 (s, 1H), 2.04 (t, J 

= 5.5 Hz, 2H), 1.99 (s, 1H), 1.93 (dd, J = 11.2, 7.9 Hz, 1H), 1.85 – 1.78 (m, 5H), 

OH

OH

OHPh
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1.66 (ddd, J = 13.4, 5.9, 3.6 Hz, 1H). 13C NMR (125 MHz, CDCl3) δ 148.38, 

138.66, 127.94, 126.88, 126.64, 125.44, 72.69, 39.18, 29.97, 23.77, 19.48. IR 

(neat, cm-1): 3400, 3057, 3028, 2933, 2862, 1671, 1490, 1447, 1161, 963, 925, 

761, 701. HRMS (ESI) exact mass calculated for [M+Na]+ (C13H16NaO) 

requires m / z 211.1099, found 211.1093. 

 

 
1-Butylcyclopent-2-en-1-ol (1m)5:   

Prepared according to general procedure A. Colorless oil (1.19 g, 85%). TCL, 

Rf = 0.38 (hexane / EtOAc = 6 / 1). 1H NMR (400 MHz, CDCl3) δ 5.89 – 5.84 

(m, 1H), 5.71 – 5.66 (m, 1H), 2.48 (dddt, J = 17.5, 8.9, 4.6, 2.2 Hz, 1H), 2.28 

(ddtd, J = 17.2, 6.6, 4.4, 2.1 Hz, 1H), 2.01 (ddd, J = 13.5, 8.7, 4.8 Hz, 1H), 1.82 

(ddd, J = 13.5, 8.6, 4.6 Hz, 1H), 1.69 – 1.55 (m, 3H), 1.39 – 1.26 (m, 4H), 0.93 

– 0.86 (m, 3H). 13C NMR (100 MHz, CDCl3) δ 136.51, 133.28, 86.10, 40.45, 

37.60, 31.08, 26.58, 23.18, 14.03. IR (neat, cm-1): 3376, 2929, 2852, 1649, 

1462, 1273, 1259, 1028, 957, 751. HRMS (ESI) exact mass calculated for 

[M+Na]+ (C9H16NaO) requires m / z 163.1099, found 163.1091. 

 

 
1-(tert-butyl)-2-pentylcyclopent-2-en-1-ol (1n):   

Prepared according to general procedure A. Colorless oil (1.78 g, 85%). TCL, 

Rf = 0.45 (hexane / EtOAc = 15 / 1). 1H NMR (400 MHz, CDCl3) δ 5.60 (dd, J 

= 2.3, 1.9 Hz, 1H), 2.36 (ddd, J = 13.6, 8.2, 3.6 Hz, 1H), 2.31 – 2.21 (m, 1H), 

2.16 – 2.07 (m, 3H), 1.72 – 1.64 (m, 1H), 1.61 – 1.43 (m, 2H), 1.39 (s, 1H), 1.32 

(dd, J = 7.0, 3.6 Hz, 3H), 0.99 (s, 9H), 0.92 – 0.88 (m, 3H). 13C NMR (100 

MHz, CDCl3) δ 148.01, 128.08, 90.90, 38.18, 37.35, 32.13, 29.04, 28.97, 28.84, 

26.04, 22.64, 14.07. IR (neat, cm-1): 3490, 2962, 2857, 1735, 1468, 1361, 1052, 

942, 813. HRMS (ESI) exact mass calculated for [M+Na]+ (C14H26NaO) 

requires m / z 233.1881, found 233.1874. 

 

 

1-Phenylcyclohept-2-en-1-ol (1o)1:   

Prepared according to general procedure A. White solid (1.56 g, 83%). TCL, Rf 

= 0.40 (hexane / EtOAc = 6 / 1). 1H NMR (500 MHz, CDCl3) δ 7.57 – 7.49 (m, 

2H), 7.36 (t, J = 7.6 Hz, 2H), 7.26 (dd, J = 10.3, 4.1 Hz, 2H), 5.98 (dt, J = 11.8, 

5.9 Hz, 1H), 5.78 (d, J = 11.8 Hz, 1H), 2.31 – 2.19 (m, 2H), 2.17 – 2.10 (m, 2H), 

2.09 – 2.02 (m, 1H), 1.86 – 1.78 (m, 1H), 1.69 – 1.60 (m, 2H), 1.40 (ddd, J = 

nBu OH

tBu OH

OHPh
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12.7, 11.7, 6.4 Hz, 1H). 13C NMR (125 MHz, CDCl3) δ 146.76, 137.46, 131.67, 

128.09, 126.92, 125.65, 78.46, 41.61, 27.46, 26.67, 23.29. IR (neat, cm-1): 3376, 

3086, 3024, 2943, 2867, 2833, 1630, 1509, 1402, 1075, 964, 938, 907, 740, 

738. HRMS (ESI) exact mass calculated for [M+Na]+ (C13H16NaO) requires m 

/ z 211.1099, found 211.1093. 

 

 

1-Butylcyclohept-2-en-1-ol (1p)6:   

Prepared according to general procedure A. Colorless oil (1.41 g, 84%). TCL, 

Rf = 0.44 (hexane / EtOAc = 6 / 1). 1H NMR (400 MHz, CDCl3) δ 5.74 – 5.66 

(m, 1H), 5.60 (d, J = 12.0 Hz, 1H), 2.22 – 2.06 (m, 2H), 1.88 – 1.70 (m, 3H), 

1.69 – 1.52 (m, 6H), 1.48 (s, 1H), 1.38 – 1.31 (m, 4H), 0.92 (dd, J = 9.2, 5.0 Hz, 

3H). 13C NMR (100 MHz, CDCl3) δ 139.12, 129.92, 76.06, 41.12, 38.52, 27.60, 

27.47, 25.63, 24.05, 23.27, 14.09. IR (neat, cm-1): 3372, 2933, 2857, 1652, 1459, 

997, 749. HRMS (ESI) exact mass calculated for [M+Na]+ (C11H20NaO) 

requires m / z 191.1412, found 191.1407. 

 

 

1,1-Diphenylprop-2-en-1-ol (1q)2:   

Prepared according to general procedure B. Colorless oil (2.77 g, 88%). TCL, 

Rf = 0.45 (hexane / EtOAc = 6 / 1). 1H NMR (500 MHz, CDCl3) δ 7.45 – 7.41 

(m, 4H), 7.36 (t, J = 7.5 Hz, 4H), 7.30 (t, J = 7.2 Hz, 2H), 6.60 – 6.51 (m, 1H), 

5.41 – 5.32 (m, 2H), 2.39 (s, 1H). 13C NMR (125 MHz, CDCl3) δ 145.79, 143.56, 

128.10, 127.22, 126.89, 113.99, 79.39. IR (neat, cm-1): 3467, 3062, 3028, 2929, 

2857, 1599, 1496, 1452, 1335, 1161, 995, 925, 758, 699. HRMS (ESI) exact 

mass calculated for [M+Na]+ (C15H14NaO) requires m / z 233.0942, found 

233.0938. 

 

 

1,1-Diphenylbut-2-en-1-ol (1r)7:  

Prepared according to general procedure B. Colorless oil (1.84 g, 82%). TCL, 

Rf = 0.42 (hexane / EtOAc = 10 / 1). 1H NMR (400 MHz, CDCl3) δ 7.59 – 7.19 

(m, 25H), 6.17 (ddd, J = 11.2, 7.7, 1.6 Hz, 2H), 5.83 (dq, J = 11.6, 7.3 Hz, 1H), 

5.66 (dq, J = 13.1, 6.5 Hz, 1H), 2.42 (s, 1H), 2.33 (s, 1H), 1.82 (dd, J = 6.5, 1.4 

Hz, 4H), 1.59 (dd, J = 7.2, 1.6 Hz, 3H). 13C NMR (100 MHz, CDCl3) δ 147.55, 

146.41, 136.91, 136.87, 129.12, 128.12, 127.99, 127.04, 126.86, 126.83, 126.33, 

125.89, 79.01, 78.93, 17.75, 14.75. IR (neat, cm-1): 3457, 3059, 3026, 2916, 

OHnBu

Ph

OH
Ph

Ph

OH
Ph
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2854, 1597, 1490, 1446, 1328, 1165, 975, 900, 759, 698. HRMS (ESI) exact 

mass calculated for [M+Na]+ (C16H16NaO) requires m / z 247.1099, found 

247.1094. 

 

 
2-Methyl-1,1-diphenylprop-2-en-1-ol (1s)8:   

Prepared according to general procedure B. White solid (1.81 g, 81%). TCL, Rf 

= 0.45 (hexane / EtOAc = 10 / 1). 1H NMR (400 MHz, CDCl3) δ 7.43 – 7.27 (m, 

10H), 5.16 (s, 1H), 4.75 (s, 1H), 2.47 (s, 1H), 1.82 (s, 3H). 13C NMR (100 MHz, 

CDCl3) δ 149.09, 144.88, 127.89, 127.61, 127.24, 115.49, 82.97, 20.04. IR (neat, 

cm-1): 3471, 3057, 3028, 2971, 2923, 1597, 1492, 1447, 1325, 1161, 1025, 906, 

759, 701. HRMS (ESI) exact mass calculated for [M+Na]+ (C16H16NaO) 

requires m / z 247.1099, found 247.1094. 

 

 

1-(furan-3-yl)cyclohex-2-en-1-ol (1t)9 

Prepared according to the reference 9. Yellow oil (1.03 g, 63%). Rf = 0.42 

(hexane / EtOAc = 4 / 1). 1H NMR (500 MHz, CDCl3) δ 7.38 (d, J = 0.9 Hz, 

1H), 6.31 (dd, J = 3.2, 1.8 Hz, 1H), 6.21 (d, J = 3.2 Hz, 1H), 5.96 (dt, J = 10.0, 

3.5 Hz, 1H), 5.91 (d, J = 10.1 Hz, 1H), 2.21 (s, 1H), 2.17 – 2.08 (m, 2H), 2.08 – 

1.97 (m, 2H), 1.81 (dddd, J = 9.5, 7.1, 6.4, 3.1 Hz, 1H), 1.63 (dddd, J = 14.2, 

11.3, 5.8, 3.0 Hz, 1H). 13C NMR (126 MHz, CDCl3) δ 158.49, 141.70, 130.86, 

129.48, 109.88, 105.28, 68.35, 35.13, 24.86, 18.81. IR (neat, cm-1): 3381, 3033, 

2935, 2868, 2371, 1654, 1502, 1220, 1163, 1053, 1008, 958, 885, 734, 597. 

HRMS (ESI) exact mass calculated for [M-OH]+ (C10H11O) requires m / z 

147.0804, found 147.0806. 

 

 

1-(pyridin-2-yl)cyclohex-2-en-1-ol (1u)10 

Prepared according to general procedure A. Yellow oil (1.26 g 72%). Rf = 0.32 

(hexane / EtOAc = 4 / 1). 1H NMR (500 MHz, CDCl3) δ 8.56 – 8.49 (m, 1H), 

7.68 (td, J = 7.7, 1.7 Hz, 1H), 7.34 (dd, J = 7.9, 1.0 Hz, 1H), 7.20 (ddd, J = 7.4, 

4.9, 1.1 Hz, 1H), 6.10 (ddd, J = 9.9, 4.5, 2.9 Hz, 1H), 5.68 (d, J = 9.9 Hz, 1H), 

5.20 (s, 1H), 2.26 – 2.04 (m, 2H), 1.98 – 1.88 (m, 2H), 1.82 – 1.67 (m, 2H). 

Ph

OH
Ph
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13C NMR (125 MHz, CDCl3) δ 164.87, 147.58, 136.71, 131.63, 130.71, 122.02, 

120.31, 71.27, 39.10, 24.96, 19.11. IR (neat, cm-1): 3390, 3020, 2935, 1591, 

1469, 1433, 1365, 1336, 1165, 1083, 981, 783, 752. HRMS (APCI) exact mass 

calculated for [M+H]+ (C11H14NO) requires m / z 176.1075, found 176.1071. 

 

 

 
1-butyl-4,4-dimethylcyclohex-2-en-1-ol (1v)11:   

Prepared according to general procedure A. Colorless oil (1.64 g, 90%). Rf = 

0.40 (hexane / EtOAc = 10 / 1). 1H NMR (400 MHz, CDCl3) δ 5.47 (qd, J = 

10.0, 0.9 Hz, 2H), 1.75 (ddd, J = 13.8, 10.0, 2.7 Hz, 1H), 1.66 – 1.55 (m, 2H), 

1.56 – 1.40 (m, 4H), 1.39 – 1.21 (m, 4H), 1.01 (s, 3H), 0.94 (s, 3H), 0.93 – 0.88 

(m, 3H). 13C NMR (100 MHz, CDCl3) δ 139.94, 130.19, 69.76, 41.83, 33.57, 

32.35, 31.89, 29.96, 27.67, 25.80, 23.25, 14.07. IR (neat, cm-1): 3371, 2957, 

2857, 1469, 1378, 1359, 1030, 995, 966, 902, 771. HRMS (ESI) exact mass 

calculated for [M+Na]+ (C12H22NaO) requires m / z 205.1568, found 205.1562. 

 

 

(Z)-2-(3-hydroxy-3,3-diphenylprop-1-en-1-yl)-4-methylphenol (5): 

Prepared according to general procedure A. White solid (2.5 g, 65%). Rf = 

0.28 (hexane / EtOAc = 4 / 1). 1H NMR (400 MHz, CDCl3) δ 7.44 (dd, J = 5.3, 

3.4 Hz, 4H), 7.34 – 7.28 (m, 4H), 7.24 (ddd, J = 7.3, 3.7, 1.2 Hz, 2H), 6.90 (dd, 

J = 8.2, 1.9 Hz, 1H), 6.73 (dd, J = 11.1, 5.0 Hz, 2H), 6.59 (s, 2H), 5.45 (s, 1H), 

2.98 (s, 1H), 2.16 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 150.14, 146.51, 140.25, 

129.68, 129.59, 129.55, 128.24, 127.23, 126.35, 124.21, 123.82, 116.08, 79.69, 

20.36. IR (neat, cm-1): 3461, 3320, 3062, 3024, 2928, 2857, 1652, 1509, 1483, 

1444, 1066, 973, 899, 816, 773, 699. HRMS (ESI) exact mass calculated for 

[M+Na]+ (C22H20NaO2) requires m / z 339.1361, found 339.1355. 

 

 

 

 

 

III. Typical Experimental Procedure for Pd(TFA)2 

Catalyzed Rearrangement  

OHnBu

OH

Ph
OH
Ph
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General Procedure A for Cyclic Allylic Alcohols 

 

A dry flask with stir bar was charged with Pd(TFA)2 (2.0 mg, 6 μmol) in the 

glovebox, sealed with a septum, and brought out of the glovebox. CH3CN (3 

mL) was added, and the vigorously stirred mixture (1 mL) was added to a 

solution of tertiary allylic alcohol 1 (1 mmol) in CH3CN (4 mL) and water (1 

mL) at room temperature. The reaction mixture was warmed to 40 °C. After 

the reaction was completed, the reaction mixture was cooled to room 

temperature, extracted with Et2O (3 x 3 mL). The organic layer was dried over 

MgSO4, filtered and evaporated under vacuum. The residue was purified by 

flash column chromatography on silica gel (hexane-EtOAc as eluent) to give 

analytically pure product 2. 

 

General Procedure B for Acyclic Allylic Alcohols 

A dry flask with stir bar was charged with Pd(TFA)2 (2.6mg, 8 μmol) in the 

glovebox, sealed with a septum, and brought out of the glovebox. CH3CN (2 

mL) was added, and the vigorously stirred mixture (1 mL) was added to a 

solution of tertiary allylic alcohol 1 (1 mmol) in CH3CN (4 mL) and water (1 

mL) at room temperature. The reaction mixture was warmed to 80 °C. After 

the reaction was completed, the reaction mixture was cooled to room 

temperature, extracted with Et2O (3 x 3 mL). The organic layer was dried over 

MgSO4, filtered and evaporated under vacuum. The residue was purified by 

flash column chromatography on silica gel (hexane-EtOAc as eluent) to give 

analytically pure product 2. 

 

 

3-butylcyclohex-2-en-1-ol (2a)2: 

Colorless oil (126 mg, 82%), with 1a (18 mg, 12%) recovered. Rf = 0.28 

(hexane / EtOAc = 6 / 1). 1H NMR (400 MHz, CDCl3) δ 5.52 – 5.46 (m, 1H), 

4.19 (s, 1H), 2.01 – 1.88 (m, 4H), 1.81 – 1.68 (m, 2H), 1.62 – 1.54 (m, 2H), 1.48 

– 1.42 (m, 1H), 1.38 (ddd, J = 8.6, 8.0, 3.9 Hz, 2H), 1.29 (dd, J = 14.7, 7.2 Hz, 

2H), 0.90 (t, J = 7.2 Hz, 3H). 13C NMR (101 MHz, CDCl3) δ 142.67, 123.50, 

65.92, 37.25, 31.95, 29.67, 28.47, 22.40, 19.11, 13.95. IR (neat, cm-1): 3352, 

2933, 2862, 1666, 1456, 1376, 1256, 1061, 1023, 978, 909, 749. HRMS (ESI) 

nBu

OH



S14 
 

exact mass calculated for [M+Na]+ (C10H18NaO) requires m / z 177.1255, 

found 177.1250. 

 

 

3-(sec-butyl)cyclohex-2-en-1-ol (2b)2: 

Colorless oil (143 mg, 93%). Rf = 0.33 (hexane / EtOAc = 6 / 1). 1H NMR (400 

MHz, CDCl3) δ 5.49 (s, 1H), 4.20 (s, 1H), 1.99 – 1.94 (m, 1H), 1.92 – 1.87 (m, 

1H), 1.81 (ddd, J = 6.9, 4.6, 1.9 Hz, 1H), 1.71 (ddd, J = 9.0, 6.9, 4.5 Hz, 1H), 

1.62 – 1.55 (m, 2H), 1.44 – 1.36 (m, 2H), 1.31 (dd, J = 14.0, 7.0 Hz, 1H), 1.26 (d, 

J = 4.1 Hz, 1H), 1.02 – 0.96 (m, 3H), 0.82 (td, J = 7.4, 3.0 Hz, 3H). 13C NMR 

(101 MHz, CDCl3) δ 146.60, 146.52, 123.26, 123.13, 66.06, 65.98, 42.64, 42.49, 

32.27, 32.20, 27.69, 27.60, 25.43, 25.15, 19.32, 19.16, 18.95, 12.00, 11.92. IR 

(neat, cm-1): 3343, 2928, 2857, 1661, 1456, 1378, 1266, 1054, 1020, 966, 909. 

HRMS (ESI) exact mass calculated for [M+Na]+ (C10H18NaO) requires m / z 

177.1255, found 177.1250. 

 

 

3-(tert-butyl)cyclohex-2-en-1-ol (2c)2: 

Colorless oil (146 mg, 95%). Rf = 0.40 (hexane / EtOAc = 6 / 1). 1H NMR (400 

MHz, CDCl3) δ 5.54 (dt, J = 3.2, 1.5 Hz, 1H), 4.22 (d, J = 3.2 Hz, 1H), 2.08 – 

1.90 (m, 2H), 1.83 – 1.68 (m, 2H), 1.61 – 1.50 (m, 3H), 1.03 (s, 9H). 13C NMR 

(101 MHz, CDCl3) δ 150.06, 120.65, 66.40, 35.28, 31.98, 28.86, 24.60, 19.76. 

IR (neat, cm-1): 3324, 2933, 2871, 1654, 1459, 1362, 1247, 1059, 997, 970, 911, 

861, 751. HRMS (ESI) exact mass calculated for [M+Na]+ (C10H18NaO) 

requires m / z 177.1255, found 177.1251. 

 

 

3-Phenylcyclohex-2-en-1-ol (2d)2: 

White solid (157 mg, 90%). Rf = 0.35 (hexane / EtOAc = 4 / 1). 1H NMR (400 

MHz, CDCl3) δ 7.42 (dt, J = 3.3, 1.9 Hz, 2H), 7.37 – 7.31 (m, 2H), 7.28 (ddd, J 

= 7.2, 3.3, 1.3 Hz, 1H), 6.15 (dt, J = 3.4, 1.6 Hz, 1H), 4.40 (d, J = 1.7 Hz, 1H), 

2.53 – 2.33 (m, 2H), 2.00 – 1.89 (m, 2H), 1.87 (s, 1H), 1.79 – 1.65 (m, 2H). 13C 

NMR (101 MHz, CDCl3) δ 141.30, 140.01, 128.24, 127.35, 126.52, 125.32, 66.26, 

31.60, 27.43, 19.40. IR (neat, cm-1): 3343, 3062, 3028, 2928, 2862, 1642, 1597, 

1495, 1442, 1345, 1262, 1051, 1028, 975, 904, 751, 692. HRMS (ESI) exact 

sBu

OH

tBu

OH

Ph

OH
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mass calculated for [M+Na]+ (C12H14NaO) requires m / z 197.0942, found 

197.0938. 

 

 
6, 6-Dimethyl-3-phenylcyclohex-2-en-1-ol (2e): 

White solid (188 mg, 93%). Rf = 0.35 (hexane / EtOAc = 6 / 1). 1H NMR (400 

MHz, CDCl3) δ 7.47 – 7.42 (m, 2H), 7.37 – 7.31 (m, 2H), 7.31 – 7.25 (m, 1H), 

6.07 (dt, J = 3.3, 1.7 Hz, 1H), 3.97 (s, 1H), 2.55 – 2.35 (m, 2H), 1.70 (dt, J = 

13.5, 5.7 Hz, 1H), 1.60 (d, J = 2.5 Hz, 1H), 1.59 – 1.50 (m, 1H), 1.04 (s, 3H), 

0.99 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 140.76, 138.29, 128.25, 127.33, 

126.14, 125.22, 74.69, 33.32, 33.26, 26.27, 24.96, 21.06. IR (neat, cm-1): 3367, 

3052, 3024, 2914, 2867, 1645, 1597, 1495, 1445, 1361, 1261, 1056, 1031, 1028, 

985, 911, 875, 751, 694. HRMS (ESI) exact mass calculated for [M+Na]+ 

(C14H18NaO) requires m / z 225.1255, found 225.1249. 

 

 

3-(4-Methylphenyl)cyclohex-2-en-1-ol (2f)4：  

White solid (171 mg, 91%). Rf = 0.24 (hexane / EtOAc = 4 / 1). 1H NMR (400 

MHz, CDCl3) δ 7.32 (d, J = 8.2 Hz, 2H), 7.15 (d, J = 8.0 Hz, 2H), 6.15 – 6.08 

(m, 1H), 4.40 (s, 1H), 2.52 – 2.41 (m, 1H), 2.41 – 2.31 (m, 4H), 2.00 – 1.87 (m, 

2H), 1.79 (s, 1H), 1.77 – 1.62 (m, 2H). 13C NMR (100 MHz, CDCl3) δ 139.86, 

138.41, 137.10, 128.93, 125.70, 125.19, 66.28, 31.65, 27.44, 21.01, 19.39. IR 

(neat, cm-1): 3333, 3019, 2929, 2862, 1640, 1509, 1449, 1344, 1261, 1407, 973, 

911, 806, 747. HRMS (ESI) exact mass calculated for [M+Na]+ (C13H16NaO) 

requires m / z 211.1099, found 211.1093. 

 

 

3-(4-Methoxyphenyl)cyclohex-2-en-1-ol (2g)2:   

White solid (173 mg, 85%). Rf = 0.22 (hexane / EtOAc = 4 / 1). 1H NMR (400 

MHz, CDCl3) δ 7.39 – 7.32 (m, 2H), 6.90 – 6.83 (m, 2H), 6.11 – 6.03 (m, 1H), 

Ph

OH

OH

OH

OMe
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4.38 (d, J = 1.5 Hz, 1H), 3.81 (s, 3H), 2.49 – 2.29 (m, 2H), 1.97 – 1.85 (m, 3H), 

1.79 – 1.60 (m, 2H). 13C NMR (100 MHz, CDCl3) δ 158.99, 139.28, 133.75, 

126.35, 124.92, 113.58, 66.25, 55.19, 31.62, 27.42, 19.36. IR (neat, cm-1): 3328, 

3033, 2938, 2838, 1642, 1605, 1511, 1457, 1280, 1254, 1185, 1030, 966, 909, 

823. HRMS (ESI) exact mass calculated for [M+Na]+ (C13H16NaO2) requires m 

/ z 227.1048, found 227.1041. 

 

 
3-(4-trifluoromethylphenyl)cyclohex-2-en-1-ol (2h)2: 

White solid (146 mg, 85%). Rf = 0.26 (hexane / EtOAc = 4 / 1). 1H NMR (400 

MHz, CDCl3) δ 7.58 (d, J = 8.3 Hz, 2H), 7.50 (d, J = 8.2 Hz, 2H), 6.20 (dt, J = 

3.3, 1.6 Hz, 1H), 4.42 (d, J = 1.9 Hz, 1H), 2.52 – 2.31 (m, 2H), 2.04 – 1.86 (m, 

2H), 1.79 – 1.66 (m, 3H). 13C NMR (100 MHz, CDCl3) δ 144.87, 138.99, 128.59, 

125.64, 125.28, 125.25, 125.21, 125.17, 66.22, 31.53, 27.38, 19.39. IR (neat, 

cm-1): 3343, 2933, 2852, 1616, 1411, 1326, 1166, 1123, 1069, 973, 826. HRMS 

(ESI) exact mass calculated for [M+Na]+ (C13H13F3NaO) requires m / z 

265.0816, found 265.0810. 

 

 
3-(4-vinylphenyl)cyclohex-2-en-1-ol (2i): 

White solid (174 mg, 87%). Rf = 0.25 (hexane / EtOAc = 4 / 1). 1H NMR (400 

MHz, CDCl3) δ 7.39 (s, 4H), 6.72 (dd, J = 17.6, 10.9 Hz, 1H), 6.16 (dt, J = 3.4, 

1.6 Hz, 1H), 5.76 (dd, J = 17.6, 0.8 Hz, 1H), 5.25 (dd, J = 10.9, 0.8 Hz, 1H), 

4.41 (s, 1H), 2.52 – 2.32 (m, 2H), 2.00 – 1.87 (m, 2H), 1.80 – 1.64 (m, 2H), 

1.57 (d, J = 5.7 Hz, 1H). 13C NMR (100 MHz, CDCl3) δ 140.67, 139.66, 136.71, 

136.37, 126.42, 126.14, 125.46, 113.71, 66.35, 31.67, 27.35, 19.40. IR (neat, 

cm-1): 3338, 3085, 3028, 2928, 2857, 1623, 1511, 1407, 1347, 1259, 1051, 990, 

970, 911, 816, 745. HRMS (ESI) exact mass calculated for [M+Na]+ 

(C14H16NaO) requires m / z 223.1099, found 223.1093. 

 

OH

CF3

OH
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3-(3-Methylphenyl)cyclohex-2-en-1-ol (2j):  

Colorless oil (169 mg, 90%). Rf = 0.23 (hexane / EtOAc = 4 / 1). 1H NMR (400 

MHz, CDCl3) δ 7.26 – 7.19 (m, 3H), 7.10 (dd, J = 4.7, 3.2 Hz, 1H), 6.12 (dt, J = 

3.4, 1.6 Hz, 1H), 4.40 (d, J = 2.0 Hz, 1H), 2.54 – 2.42 (m, 1H), 2.42 – 2.32 (m, 

4H), 1.99 – 1.87 (m, 2H), 1.79 – 1.65 (m, 3H). 13C NMR (100 MHz, CDCl3) δ 

141.38, 140.27, 137.77, 128.16, 128.14, 126.36, 126.18, 122.49, 66.30, 31.66, 

27.56, 21.45, 19.42. IR (neat, cm-1): 3338, 3029, 2928, 2862, 1645, 1604, 1487, 

1449, 1345, 1266, 1052, 971, 916, 782, 699. HRMS (ESI) exact mass calculated 

for [M+Na]+ (C13H16NaO) requires m / z 211.1099, found 211.1093. 

 

 
3-(2-Methylphenyl)cyclohex-2-en-1-ol (2k)2:  

Colorless oil (171 mg, 91%). Rf = 0.25 (hexane / EtOAc = 4 / 1). 1H NMR (400 

MHz, CDCl3) δ 7.16 (dd, J = 11.4, 4.0 Hz, 3H), 7.08 (d, J = 5.4 Hz, 1H), 5.65 (s, 

1H), 4.38 (d, J = 2.8 Hz, 1H), 2.29 (s, 3H), 2.20 (dd, J = 20.4, 15.2 Hz, 2H), 

2.01 – 1.85 (m, 2H), 1.76 – 1.66 (m, 3H). 13C NMR (100 MHz, CDCl3) δ 143.00, 

142.60, 134.61, 130.06, 128.13, 127.94, 126.87, 125.55, 65.83, 31.59, 30.24, 

19.66, 19.42. IR (neat, cm-1): 3352, 3019, 2928, 2857, 1661, 1485, 1452, 1344, 

1261, 1051, 968, 911, 756, 725. HRMS (ESI) exact mass calculated for [M+Na]+ 

(C13H16NaO) requires m / z 211.1099, found 211.1090. 

 

 

1-Methyl-3-phenylcyclohex-2-en-1-ol (2l)2: 

White solid (141 mg, 75%). Rf = 0.33 (hexane / EtOAc = 6 / 1). 1H NMR (400 

MHz, CDCl3) δ 7.42 (dt, J = 3.2, 1.9 Hz, 2H), 7.37 – 7.31 (m, 2H), 7.30 – 7.22 

(m, 1H), 6.01 (s, 1H), 2.52 – 2.31 (m, 2H), 1.92 – 1.81 (m, 3H), 1.76 – 1.69 (m, 

2H), 1.40 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 141.41, 138.65, 130.38, 128.25, 

127.34, 125.38, 68.63, 37.44, 29.56, 27.54, 19.96. IR (neat, cm-1): 3386, 3052, 

3029, 2933, 2867, 1640, 1599, 1492, 1445, 1366, 1266, 1171, 1104, 1014, 923, 

754, 694. HRMS (ESI) exact mass calculated for [M+Na]+ (C13H16NaO) 

requires m / z 211.1099, found 211.1097. 

 

OH
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3-Butylcyclopent-2-en-1-ol (2m):   

Colorless oil (115 mg, 82%), with 8% (11 mg) of 1m recovered. Rf = 0.28 

(hexane / EtOAc = 6 / 1). 1H NMR (400 MHz, CDCl3) δ 5.46 (dd, J = 3.3, 1.6 

Hz, 1H), 4.86 – 4.77 (m, 1H), 2.49 – 2.38 (m, 1H), 2.28 (dddd, J = 13.3, 8.9, 

7.2, 4.6 Hz, 1H), 2.21 – 2.06 (m, 3H), 1.71 (ddd, J = 12.8, 8.5, 3.9 Hz, 1H), 1.53 

– 1.40 (m, 3H), 1.32 (dd, J = 15.1, 7.4 Hz, 2H), 0.91 (t, J = 7.3 Hz, 3H). 13C 

NMR (100 MHz, CDCl3) δ 150.33, 126.21, 77.84, 34.00, 33.41, 30.85, 29.71, 

22.51, 13.89. IR (neat, cm-1): 3334, 2923, 2852, 1652, 1454, 1035, 964, 837, 

749. HRMS (ESI) exact mass calculated for [M+Na]+ (C9H16NaO) requires m / 

z 163.1099, found 163.1098. 

 

 
3-(tert-butyl)-2-pentylcyclopent-2-en-1-ol (2n):   

Colorless oil (115 mg, 55%), with 35% (73 mg) of 1n recovered. Rf = 0.38 

(hexane / EtOAc = 10 / 1). 1H NMR (400 MHz, CDCl3) δ 4.64 (s, 1H), 2.50 

(dddd, J = 10.5, 6.7, 4.3, 1.9 Hz, 1H), 2.38 (ddd, J = 13.8, 11.0, 5.0 Hz, 1H), 

2.31 – 2.20 (m, 1H), 2.20 – 2.05 (m, 2H), 1.58 – 1.46 (m, 2H), 1.39 – 1.28 (m, 

6H), 1.14 (s, 9H), 0.90 (t, J = 7.0 Hz, 3H). 13C NMR (100 MHz, CDCl3) δ 

146.23, 137.04, 80.81, 33.60, 32.39, 32.13, 31.91, 30.20, 28.71, 27.16, 22.59, 

14.06. IR (neat, cm-1): 3324, 2957, 2862, 1469, 1359, 1044, 973, 899, 749. 

HRMS (ESI) exact mass calculated for [M+Na]+ (C14H26NaO) requires m / z 

233.1881, found 233.1877. 

 

 

3-Butylcyclohept-2-en-1-ol (2o)2: 

White solid (169 mg, 90%). Rf = 0.24 (hexane / EtOAc = 6 / 1). 1H NMR (400 

MHz, CDCl3) δ 7.37 – 7.29 (m, 4H), 7.24 (ddd, J = 6.8, 3.9, 1.6 Hz, 1H), 6.01 

(d, J = 1.7 Hz, 1H), 4.61 (dd, J = 6.8, 2.9 Hz, 1H), 2.67 (dd, J = 14.8, 6.7 Hz, 

1H), 2.47 (dd, J = 20.7, 6.4 Hz, 1H), 2.09 – 1.98 (m, 1H), 1.92 – 1.71 (m, 5H), 

1.45 (ddd, J = 12.9, 11.4, 4.7 Hz, 1H). 13C NMR (100 MHz, CDCl3) δ 143.90, 

141.76, 135.80, 128.18, 126.71, 125.68, 72.18, 36.40, 32.60, 28.04, 26.06. IR 

(neat, cm-1): 3362, 3057, 3024, 2923, 2852, 1666, 1447, 1347, 1020, 839, 747, 

697. HRMS (ESI) exact mass calculated for [M+Na]+ (C13H16NaO) requires m 

/ z 211.1099, found 211.1093. 
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3-Butylcyclohept-2-en-1-ol (2p)12:   

Colorless oil (136 mg, 81%), with 10% (17 mg) of 1p recovered. Rf = 0.37 

(hexane / EtOAc = 6 / 1). 1H NMR (400 MHz, CDCl3) δ 5.45 (dd, J = 2.1, 1.1 Hz, 

1H), 4.38 (d, J = 7.8 Hz, 1H), 2.10 – 2.02 (m, 2H), 1.94 (ddd, J = 11.5, 10.1, 5.8 

Hz, 3H), 1.83 – 1.76 (m, 1H), 1.67 – 1.55 (m, 4H), 1.39 – 1.26 (m, 5H), 0.90 (t, 

J = 7.1 Hz, 3H). 13C NMR (100 MHz, CDCl3) δ 142.52, 131.38, 71.68, 39.75, 

36.71, 32.55, 29.91, 27.51, 26.11, 22.34, 13.98. IR (neat, cm-1): 3343, 2923, 

2857, 1664, 1445, 1349, 1271, 1032, 837, 749. HRMS (ESI) exact mass 

calculated for [M+Na]+ (C11H20NaO) requires m / z 191.1412, found 191.1406. 

 

 

3,3-Diphenylprop-2-en-1-ol (2q)2: 

White solid (191 mg, 91%). Rf = 0.25 (hexane / EtOAc = 4 / 1). 1H NMR (500 

MHz, CDCl3) δ 7.41 – 7.33 (m, 3H), 7.31 – 7.26 (m, 5H), 7.21 – 7.16 (m, 2H), 

6.26 (t, J = 6.8 Hz, 1H), 4.28 – 4.16 (m, 2H), 1.42 (t, J = 5.5 Hz, 1H). 13C NMR 

(125 MHz, CDCl3) δ 144.26, 141.77, 139.06, 129.72, 128.22, 128.17, 127.60, 

127.57, 127.45, 60.73. IR (neat, cm-1): 3338, 3057, 3024, 2923, 2857, 1602, 

1495, 1445, 1076, 1013, 759, 697. HRMS (ESI) exact mass calculated for 

[M+Na]+ (C15H14NaO) requires m / z 233.0942, found 233.0938. 

 

 

4,4-diphenylbut-3-en-2-ol (2r)13: 

White solid (199 mg, 89%). Rf = 0.30 (hexane / EtOAc = 6 / 1). 1H NMR (400 

MHz, CDCl3) δ 7.44 – 7.33 (m, 3H), 7.32 – 7.25 (m, 5H), 7.23 – 7.19 (m, 2H), 

6.10 (d, J = 9.1 Hz, 1H), 4.41 (dq, J = 9.1, 6.3 Hz, 1H), 1.62 (s, 1H), 1.36 (d, J = 

6.3 Hz, 3H). 13C NMR (100 MHz, CDCl3) δ 142.53, 141.67, 139.30, 132.31, 

129.65, 128.25, 128.15, 127.54, 127.44, 127.42, 65.72, 23.64. IR (neat, cm-1): 

3329, 3057, 3019, 2919, 2852, 1599, 1492, 1442, 1366, 1049, 757, 697. HRMS 

(ESI) exact mass calculated for [M+Na]+ (C16H16NaO) requires m / z 247.1099, 

found 247.1092. 

 

 
2-methyl-3,3-diphenylprop-2-en-1-ol (2s)14: 

nBu
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White solid (121 mg, 54%), with 35% (78 mg) of 1s recovered. Rf = 0.25 

(hexane / EtOAc = 6 / 1). 1H NMR (400 MHz, CDCl3) δ 7.34 – 7.27 (m, 4H), 

7.26 – 7.19 (m, 2H), 7.19 – 7.11 (m, 4H), 4.18 (s, 2H), 1.92 (s, 3H), 1.48 (s, 1H). 

13C NMR (100 MHz, CDCl3) δ 142.33, 141.90, 140.53, 133.44, 129.52, 129.45, 

128.02, 127.96, 126.77, 126.60, 64.92, 18.02. IR (neat, cm-1): 3338, 3053, 3019, 

2928, 2857, 1597, 1490, 1440, 1007, 761, 701. HRMS (ESI) exact mass 

calculated for [M+Na]+ (C16H16NaO) requires m / z 247.1099, found 247.1091. 

 

 
3-(furan-3-yl)cyclohex-2-en-1-ol (2t) 

Yellow oil (154 mg, 94%). Rf = 0.34 (hexane / EtOAc = 4 / 1). Without futher 

purification after reaction. 1H NMR (500 MHz, Acetone) δ 7.47 (d, J = 1.5 Hz, 

1H), 6.42 (dd, J = 3.3, 1.8 Hz, 1H), 6.34 (d, J = 3.3 Hz, 1H), 6.27 – 6.22 (m, 

1H), 4.29 (dd, J = 5.9, 3.2 Hz, 1H), 3.66 (s, 1H), 2.32 – 2.20 (m, 2H), 1.91 – 

1.85 (m, 2H), 1.62 (dddd, J = 24.7, 19.3, 8.7, 4.5 Hz, 2H). 13C NMR (125 MHz, 

Acetone) δ 155.97, 143.13, 129.78, 126.64, 112.39, 106.75, 66.26, 33.25, 26.10, 

20.41. IR (neat, cm-1): 2931, 2860, 2358, 2341, 1529, 1446, 1014, 883, 781, 732. 

HRMS (ESI) exact mass calculated for [M-OH]+ (C10H11O) requires m / z 

147.0804, found 147.0802. 

 

 

1-butyl-3-methoxycyclohex-1-ene (4): 

Colorless oil (165 mg, 98%). Rf = 0.40 (hexane / EtOAc = 50 / 1). 1H NMR 

(400 MHz, CDCl3) δ 5.56 – 5.49 (m, 1H), 3.74 (d, J = 2.2 Hz, 1H), 3.36 (s, 3H), 

2.02 – 1.92 (m, 3H), 1.89 (dd, J = 14.6, 9.8 Hz, 1H), 1.78 – 1.70 (m, 2H), 1.67 – 

1.52 (m, 2H), 1.39 (ddd, J = 12.0, 8.0, 5.4 Hz, 2H), 1.32 – 1.24 (m, 2H), 0.89 (t, 

J = 7.2 Hz, 3H). 13C NMR (100 MHz, CDCl3) δ 142.87, 121.06, 74.68, 55.65, 

37.37, 29.66, 28.62, 27.73, 22.44, 19.38, 13.96. IR (neat, cm-1): 2928, 2857, 

1661, 1452, 1190, 1094, 928, 909. HRMS (APCI) exact mass calculated for 

[M-OMe]+ (C10H17) requires m / z 197.1325, found 197.1325. 

 

 

6-methyl-2,2-diphenyl-2H-chromene (6)15: 

White solid (292 mg, 98%). Rf = 0.54 (hexane / EtOAc = 20 / 1). 1H NMR 

(400 MHz, CDCl3) δ 7.44 (dt, J = 8.4, 1.8 Hz, 4H), 7.35 – 7.29 (m, 4H), 7.28 – 

nBu
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7.23 (m, 3H), 6.93 (dd, J = 8.2, 1.7 Hz, 1H), 6.83 (d, J = 8.2 Hz, 2H), 6.58 (d, J 

= 9.8 Hz, 1H), 6.17 (d, J = 9.8 Hz, 1H), 2.23 (s, 3H). 13C NMR (100 MHz, 

CDCl3) δ 150.31, 145.00, 130.32, 129.97, 128.94, 128.06, 127.40, 126.99, 

123.47, 120.86, 116.21, 104.97, 82.40, 20.51. IR (neat, cm-1): 3028, 2923, 1633, 

1485, 1443, 1233, 985, 811, 752, 697. HRMS (APCI) exact mass calculated for 

[M+H]+ (C22H19O) requires m / z 299.1436, found 299.1432. 

 

 

 

IV. Typical Experimental Procedure for Pd(TFA)2 

Catalyzed Oxidative Rearrangement 

 

General Procedure A for the Oxidative Rearrangement of Cyclic 

Tertiary Allylic Alcohols 

 
A dry flask with stir bar was charged with Pd(TFA)2 (2.0 mg, 6 μmol) in the 

glovebox, sealed with a septum, and brought out of the glovebox. CH3CN (3 

mL) was added, and the vigorously stirred mixture (1 mL) was added to a 

solution of tertiary allylic alcohol 1 (1 mmol) in CH3CN (4 mL) and water (1 

mL) at room temperature. The reaction mixture was warmed to 40 °C and 

stirred for 4 h. After cooling to room temperature, the mixture of Pd(TFA)2 

(3.3 mg, 10 μmol), neocuproine (2.1 mg, 10 μmol ) and CH3CN (0.3 mL), 

which was stirred for 20 mins at room temperature, and the aqueous of LiOH 

(1 mmol / mL, 60 μmol, 60 μl) were added to the reaction flask. The reaction 

flask was connected with an oxygen balloon and heated to 80 °C. After 20 h, 

the reaction mixture was cooled to room temperature, extracted with Et2O (3 x 

3 mL). The organic layer was dried over MgSO4, filtered and evaporated under 

vacuum. The residue was purified by flash column chromatography on silica 

gel (pentane-Et2O as eluent) to give analytically pure product 3. 

 

General Procedure B for the Oxidative Rearrangement of Acyclic 

Tertiary Allylic Alcohols 

 

A dry flask with stir bar was charged with Pd(TFA)2 (2.0 mg, 6 μmol) in the 

glovebox, sealed with a septum, and brought out of the glovebox. CH3CN (3 

mL) was added, and the vigorously stirred mixture (1 mL) was added to a 

solution of tertiary allylic alcohol 1 (1 mmol) in CH3CN (4 mL) and water (1 
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mL) at room temperature. The reaction mixture was warmed to 80 °C and 

stirred for 4 h. After cooling to room temperature, the mixture of Pd(TFA)2 

(3.3 mg, 10 μmol), neocuproine (2.1 mg, 10μmol ) and CH3CN (0.3 mL), which 

was stirred for 20 mins at room temperature, and the aqueous of LiOH (1 

mmol / ml, 60 μmol, 60 μl) were added to the reaction flask. The reaction 

flask was connected with an oxygen balloon and heated to 80 °C. After 20 h, 

the reaction mixture was cooled to room temperature, extracted with Et2O (3 x 

3 mL). The organic layer was dried over MgSO4, filtered and evaporated under 

vacuum. The residue was purified by flash column chromatography on silica 

gel (pentane-Et2O as eluent) to give analytically pure product 3. 

 

 

 

3-butylcyclohex-2-en-1-one (3a)1: 

Colorless oil (123mg, 81%), with 12% (18 mg) of 1a recovered. Rf = 0.32 

(hexane/EtOAc = 6/1). 1H NMR (400 MHz, CDCl3) δ 5.86 (s, 1H), 5.86 (s, 1H), 

2.40 – 2.14 (m, 6H), 1.97 (dt, J = 12.2, 6.1 Hz, 2H), 1.47 (dt, J = 14.9, 7.3 Hz, 

2H), 1.32 (dt, J = 14.3, 7.3 Hz, 2H), 0.91 (t, J = 7.2 Hz, 3H). 13C NMR (100 

MHz, CDCl3) δ 199.90, 166.68, 125.59, 37.72, 37.31, 29.63, 29.01, 22.70, 22.29, 

13.78. IR (neat, cm-1): 2962, 2871, 1669, 1621, 1454, 1252, 1192, 1138, 964, 885, 

759. HRMS (APCI) exact mass calculated for [M+H]+ (C10H17O) requires m/z 

153.1279, found 153.1275. 

 

 

3-(sec-butyl)cyclohex-2-en-1-one (3b)16: 

Colorless oil (138 mg, 91%). Rf = 0.38 (hexane/EtOAc = 6/1). 1H NMR (400 

MHz, CDCl3) δ 5.87 (d, J = 0.5 Hz, 1H), 2.37 (dd, J = 7.6, 5.8 Hz, 2H), 2.26 

(ddd, J = 5.4, 4.9, 1.3 Hz, 2H), 2.20 (dd, J = 13.9, 6.9 Hz, 1H), 2.02 – 1.94 (m, 

2H), 1.47 (ddt, J = 21.3, 14.4, 7.3 Hz, 2H), 1.08 (d, J = 6.9 Hz, 3H), 0.85 (t, J = 

7.4 Hz, 3H). 13C NMR (100 MHz, CDCl3) δ 200.13, 170.78, 125.02, 43.17, 37.60, 

27.41, 26.92, 22.83, 18.37, 11.75. IR (neat, cm-1): 2962, 2876, 1671, 1621, 1459, 

1254, 1192, 1135, 963, 887, 754. HRMS (APCI) exact mass calculated for 

[M+H]+ (C10H17O) requires m/z 153.1279, found 153.1276. 

 

 

nBu

O

sBu

O

tBu

O



S23 
 

3-(tert-butyl)cyclohex-2-en-1-one (3c)16: 

Colorless oil (140 mg, 92%). Rf = 0.42 (hexane / EtOAc = 6 / 1). 1H NMR (400 

MHz, CDCl3) δ 5.91 (s, 1H), 2.33 (dd, J = 8.9, 4.2 Hz, 4H), 1.94 (dd, J = 12.8, 

6.4 Hz, 2H), 1.09 (s, 9H). 13C NMR (100 MHz, CDCl3) δ 200.64, 173.73, 122.88, 

37.37, 36.65, 28.14, 25.80, 23.20. IR (neat, cm-1): 2966, 2866, 1668, 1612, 

1454, 1347, 1254, 1242, 1185, 1132, 961, 889, 752. HRMS (APCI) exact mass 

calculated for [M+H]+ (C10H17O) requires m / z 153.1279, found 153.1275. 

 

 

3-Phenylcyclohex-2-en-1-one (3d)1: 

White solid (119 mg, 69%), with 21% (37mg) of 2d isolated. Rf = 0.29 (hexane 

/ EtOAc = 6 / 1). 1H NMR (500 MHz, CDCl3) δ 7.54 (dd, J = 6.6, 2.9 Hz, 2H), 

7.44 – 7.39 (m, 3H), 6.43 (s, 1H), 2.81 – 2.76 (m, 2H), 2.52 – 2.46 (m, 2H), 

2.20 – 2.13 (m, 2H). 13C NMR (125 MHz, CDCl3) δ 199.81, 159.72, 138.80, 

129.93, 128.73, 126.05, 125.44, 37.25, 28.09, 22.79. IR (neat, cm-1): 3057, 

2943, 2862, 1666, 1604, 1445, 1349, 1325, 1256, 1188, 1137, 956, 885, 758, 689. 

HRMS (APCI) exact mass calculated for [M+H]+ (C12H13O) requires m / z 

173.0966, found 173.0961. 

 

 
6,6-Dimethyl-3-phenylcyclohex-2-en-1-one (3e)3: 

White solid (180 mg, 90%). Rf = 0.48 (hexane / EtOAc = 10 / 1). 1H NMR 

(400 MHz, CDCl3) δ 7.58 – 7.52 (m, 2H), 7.43 – 7.39 (m, 3H), 6.36 (t, J = 1.4 

Hz, 1H), 2.79 (td, J = 6.1, 1.5 Hz, 2H), 1.98 (t, J = 6.1 Hz, 2H), 1.18 (s, 6H). 13C 

NMR (125 MHz, CDCl3) δ 204.69, 157.34, 138.57, 129.83, 128.71, 126.02, 

123.88, 40.39, 36.44, 25.26, 24.16. IR (neat, cm-1): 3062, 2966, 2866, 1664, 

1606, 1447, 1363, 1361, 1204, 1149, 882, 756, 692. HRMS (APCI) exact mass 

calculated for [M+H]+ (C14H17O) requires m / z 201.1279, found 201.1276. 

 

 

3-(4-Methylphenyl)cyclohex-2-en-one (3f)4：  

White solid (166 mg, 89%). Rf = 0.34 (hexane / EtOAc = 6 / 1). 1H NMR (400 

MHz, CDCl3) δ 7.45 (d, J = 8.1 Hz, 2H), 7.22 (d, J = 8.0 Hz, 2H), 6.42 (s, 1H), 

Ph
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O

O
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2.76 (t, J = 5.6 Hz, 2H), 2.51 – 2.44 (m, 2H), 2.38 (s, 3H), 2.18 – 2.10 (m, 2H). 

13C NMR (100 MHz, CDCl3) δ 199.94, 159.66, 140.30, 135.70, 129.40, 125.95, 

124.55, 37.19, 27.90, 22.72, 21.24. IR (neat, cm-1): 3034, 2924, 2867, 1662, 

1597, 1347, 1259, 1185, 1137, 890, 804, 749. HRMS (APCI) exact mass 

calculated for [M+H]+ (C13H15O) requires m / z 187.1123, found 187.1115. 

 

 

3-(4-trifluoromethylphenyl)cyclohex-2-en-one (3h)4: 

White solid (204 mg, 85%). Rf = 0.28 (hexane / EtOAc = 6 / 1). 1H NMR (400 

MHz, CDCl3) δ 7.64 (q, J = 8.4 Hz, 4H), 6.41 (s, 1H), 2.77 (t, J = 5.5 Hz, 2H), 

2.54 – 2.46 (m, 2H), 2.23 – 2.14 (m, 2H). 13C NMR (100 MHz, CDCl3) δ 199.43, 

158.00, 142.38, 131.98, 131.65, 131.33, 131.00, 126.82, 126.35, 125.70, 125.67, 

125.63, 125.59, 125.12, 37.12, 28.05, 22.64. IR (neat, cm-1): 3057, 2928, 2871, 

1673, 1611, 1409, 1325, 1168, 1123, 1071, 1014, 830, 742, 680. HRMS (APCI) 

exact mass calculated for [M+H]+ (C13H12F3O) requires m / z 241.0840, found 

241.0833. 

 

 
3-(4-vinylphenyl)cyclohex-2-en-one (3i): 

White solid (131mg, 66%), with 20% (40mg) of 2i isolated. Rf = 0.43 (hexane 

/ EtOAc = 4 / 1). 1H NMR (400 MHz, CDCl3) δ 7.56 – 7.50 (m, 2H), 7.49 – 

7.43 (m, 2H), 6.74 (dd, J = 17.6, 10.9 Hz, 1H), 6.45 (t, J = 1.4 Hz, 1H), 5.83 (d, 

J = 17.6 Hz, 1H), 5.34 (d, J = 10.9 Hz, 1H), 2.78 (td, J = 6.2, 1.4 Hz, 2H), 2.53 

– 2.46 (m, 2H), 2.16 (dt, J = 12.4, 6.2 Hz, 2H). 13C NMR (100 MHz, CDCl3) δ 

199.92, 159.12, 139.23, 137.89, 135.95, 126.50, 126.31, 125.05, 115.33, 37.24, 

27.89, 22.75. IR (neat, cm-1): 3043, 2933, 2890, 1654, 1602, 1409, 1259, 1135, 

999, 918, 880, 861, 828, 751. HRMS (APCI) exact mass calculated for [M+H]+ 

(C14H15O) requires m / z 199.1123, found 199.1116. 
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3-(3-Methylphenyl)cyclohex-2-enol (3j)17:  

Colorless oil (167 mg, 90%). Rf = 0.31 (hexane / EtOAc = 6 / 1). 1H NMR (400 

MHz, CDCl3) δ 7.36 – 7.28 (m, 3H), 7.22 (dd, J = 7.2, 0.6 Hz, 1H), 6.41 (t, J = 

1.4 Hz, 1H), 2.77 (td, J = 6.1, 1.4 Hz, 2H), 2.51 – 2.45 (m, 2H), 2.39 (s, 3H), 

2.19 – 2.11 (m, 2H). 13C NMR (100 MHz, CDCl3) δ 199.87, 160.00, 138.76, 

138.33, 130.68, 128.58, 126.73, 125.27, 123.17, 37.23, 28.11, 22.78, 21.41. IR 

(neat, cm-1): 3043, 2943, 2862, 1669, 1597, 1452, 1345, 1328, 1257, 1190, 1135, 

954, 888, 783, 695. HRMS (APCI) exact mass calculated for [M+H]+ (C13H15O) 

requires m / z 187.1123, found 187.1116. 

 

 
3-(2-Methylphenyl)cyclohex-2-en-one (3k)17:  

Colorless oil (169 mg, 91%). Rf = 0.35 (hexane / EtOAc = 6 / 1). 1H NMR (400 

MHz, CDCl3) δ 7.28 – 7.19 (m, 3H), 7.11 (d, J = 7.2 Hz, 1H), 5.99 (s, 1H), 2.60 

(td, J = 6.1, 1.3 Hz, 2H), 2.53 – 2.47 (m, 2H), 2.31 (s, 3H), 2.20 – 2.12 (m, 2H). 

13C NMR (100 MHz, CDCl3) δ 199.55, 163.57, 140.67, 133.90, 130.62, 128.62, 

128.29, 126.83, 125.86, 37.31, 31.20, 23.13, 19.96. IR (neat, cm-1): 3043, 2943, 

2862, 1669, 1597, 1452, 1345, 1328, 1257, 1190, 1135, 954, 888, 783, 695. 

HRMS (APCI) exact mass calculated for [M+H]+ (C13H15O) requires m / z 

187.1123, found 187.1119. 

 

 

3-Butylcyclohept-2-en-1-one (3o)1: 

White solid (108 mg, 58%), with 28% (53 mg) of 2o isolated. Rf = 0.42 

(hexane / EtOAc = 6 / 1). 1H NMR (400 MHz, CDCl3) δ 7.48 – 7.35 (m, 5H), 

6.31 (s, 1H), 2.92 – 2.84 (m, 2H), 2.72 – 2.63 (m, 2H), 1.99 – 1.85 (m, 4H). 13C 

NMR (100 MHz, CDCl3) δ 204.22, 157.50, 142.39, 130.30, 128.84, 128.49, 

126.28, 41.90, 31.85, 25.20, 20.92. IR (neat, cm-1): 3376, 3062, 3024, 2929, 

2852, 1649, 1490, 1447, 1259, 1016, 766, 701. HRMS (APCI) exact mass 

calculated for [M+H]+ (C13H15O) requires m / z 187.1123, found 187.1116. 
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3-Butylcyclohept-2-en-1-one (3p)16:   

Colorless oil (133mg, 80%), with 10% (17 mg) of 1p recovered. Rf = 0.45 

(hexane / EtOAc = 6 / 1). 1H NMR (400 MHz, CDCl3) δ 5.90 (s, 1H), 2.56 (t, J 

= 6.1 Hz, 2H), 2.40 (t, J = 5.9 Hz, 2H), 2.21 – 2.15 (m, 2H), 1.80 – 1.75 (m, 

4H), 1.49 – 1.42 (m, 2H), 1.32 (dd, J = 15.0, 7.2 Hz, 2H), 0.91 (t, J = 7.3 Hz, 

3H). 13C NMR (100 MHz, CDCl3) δ 204.15, 162.40, 129.13, 42.11, 40.74, 32.49, 

29.68, 25.08, 22.32, 21.20, 13.83. IR (neat, cm-1): 2933, 2866, 1659, 1456, 

1263, 1197, 875, 744. HRMS (APCI) exact mass calculated for [M+H]+ 

(C11H19O) requires m / z 167.1436, found 167.1431. 

 

 

3,3-diphenylacrylaldehyde (3r)18: 

White solid (144 mg, 69%), with 24% (50 mg) of 1r recovered. Rf = 0.45 

(hexane / EtOAc = 10 / 1). 1H NMR (500 MHz, CDCl3) δ 9.54 (d, J = 7.9 Hz, 

1H), 7.50 – 7.42 (m, 4H), 7.40 – 7.35 (m, 4H), 7.35 – 7.30 (m, 2H), 6.62 (d, J 

= 8.0 Hz, 1H). 13C NMR (125 MHz, CDCl3) δ 193.27, 162.06, 139.74, 136.74, 

130.67, 130.40, 129.37, 128.59, 128.31, 127.32. IR (neat, cm-1): 3062, 2923, 

2852, 1664, 1590, 1447, 1342, 1123, 767, 737, 697. HRMS (APCI) exact mass 

calculated for [M+H]+ (C15H13O) requires m / z 209.0966, found 209.0959. 

 

 
3-butyl-6,6-dimethylcyclohex-2-en-1-one (3v)19: 

Colorless oil (142 mg, 79%), with 16% (29mg) of 1v recovered. Rf = 0.42 

(hexane / EtOAc = 15 / 1). 1H NMR (400 MHz, CDCl3) δ 5.81 – 5.72 (m, 1H), 

2.32 – 2.27 (m, 2H), 2.18 (t, J = 7.6 Hz, 2H), 1.79 (t, J = 6.1 Hz, 2H), 1.52 – 

1.43 (m, 2H), 1.32 (dd, J = 15.0, 7.4 Hz, 2H), 1.08 (s, 6H), 0.91 (t, J = 7.3 Hz, 

3H). 13C NMR (100 MHz, CDCl3) δ 204.74, 164.27, 124.07, 40.36, 37.34, 36.35, 

29.14, 26.99, 24.17, 22.31, 13.82. IR (neat, cm-1): 2966, 2857, 1666, 1630, 1454, 

1380, 1211, 1164, 1123, 916, 868, 747. HRMS (APCI) exact mass calculated for 

[M+H]+ (C12H21O) requires m / z 181.1592, found 181.1587. 
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