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General information 

The reactions were performed as described in the general procedures. All reactions were stirred 

magnetically. 

Phenols were purchased from commercial suppliers and used as received. 

Dry toluene, dichloromethane and tetrahydrofuran were retrieved from an Innovative Technologies 

PureSolv system. Dichloromethane was degassed by two freeze-thaw cycles.
1H and 13C NMR spectra were recorded on a Bruker AC 400 at 400 and 101 MHz; AC 600 at 600 and 

151 MHz using the solvent peak as reference. 13C NMR spectra were run in proton-decoupled mode. 

Multiplicities of 1H signals were referred to as s (singlet), d (doublet), t (triplet), q (quartet) and more 

complex patterns or m (multiplet). TLC-analysis was done with precoated aluminum-backed plates 

(Silica gel 60 F254, Merck). Compounds were visualized by submerging in: an acidic phosphomolybdic 

acid / Cerium sulphate solution, KMnO4, Vanillin or Anisaldehyde and dried with a heat gun. Column 

chromatography was carried out with silica gel Merck 60. Eluent systems refer to volumetric ratios, 

e.g., 4:1 =80%: 20%. 

Chiral HPLC measurements were carried out on a DIONEX UPLC equipped with a photodiode array 

(PDA) plus detector (190–360 nm), using Diacel Chiralcel IB, OJ-3, OD and IA-3 columns (all 250 x 

4.60 mm, 5 µm).

HRMS measurements were carried out in acetonitrile, methanol, water or a mixture on an Agilent 

1100/1200 HPLC with binary pumps, a degassed and a column thermostat and an Agilent 6230 AJS ESI-

TOF mass spectrometer. 

Specific rotations were measured on an Anton Parr MCP 500 polarimeter at 20 °C and 589 nm. 



Synthetic procedures + compound characterization

General procedure A – Synthesis of enantioenriched ethers 1

A flame dried Schlenk flask was charged with carbonate Carb 1 (1.1 equiv.), Pd2dba3*CHCl3 (2 mol%), 

R,R-DACH- ligand (6 mol%) and dissolved in dry degassed DCM (0.3 M). After 15 minutes, during which 

a color change from red to green was observed, the respective phenol (1 equiv.) was added in dry 

degassed DCM (0.3 M). The mixture was stirred under argon atmosphere for 19 hours. After TLC 

confirmed full consumption of starting material, the reaction was filtered over a plug of silica 

(petroleum ether/ethyl acetate 10:1) and concentrated in vacuo. The crude material was subjected to 

column chromatography.

Racemic ethers 1 for HPLC analysis were synthesized as follows: 

A round bottom flask was charged with phenol (1 equiv.), carbonate Carb 1, Carb 2 or Carb 3 

(1.1 equiv.), Pd(PPh3)4 (4 mol%) and dissolved in dry degassed DCM (0.1 M). The mixture was stirred 

until TLC confirmed full consumption of starting material. The reaction was filtered over a plug of silica 

(petroleum ether/ethyl acetate 10:1) and concentrated in vacuo. The crude material was purified by 

column chromatography.

General procedure B –Rearrangement 

An 8 mL screw neck vial was charged with starting material (1 equiv.) and EuFOD (10 mol%) in dry 

toluene (1 M). The reaction was heated to 60 °C in a metal heating block until TLC showed full 

conversion (overnight). The reaction was directly purified by column chromatography.

General procedure C – Ozonolysis + reductive work-up

A Schlenk flask was charged with the starting material (1 equiv.) dissolved in DCM/MeOH (1:1, 0.05 M) 

and cooled to -80 °C. A stream of ozone was bubbled through the solution until it took on a deep blue 

color. After 7 minutes of further stirring, a stream of oxygen was bubbled through the solution until 

the blue color disappeared. Subsequently, sodium borohydride (4 equiv.) was added at -80 °C and the 

reaction was allowed to reach room temperature. After stirring at room temperature for 30 minutes, 

saturated NH4Cl solution was added. The aqueous phase was extracted with DCM three times, the 

combined organic layer was dried over MgSO4, filtered and concentrated in vacuo. The crude material 

was received either sufficiently pure or was subjected to column chromatography.

Me Me

OTroc

Carb 1
Ph Me

OC(O)OMe

Carb 2

OC(O)OMe

Carb 3



(R,E)-1,4-Dimethyl-2-(pent-3-en-2-yloxy)benzene (1f)

Me

Me

O

Me

Me

The title compound was synthesized from commercially available 2,5-dimethylphenol (302 mg, 

2.47 mmol) following general procedure A. The crude material was purified by column 

chromatography (petroleum ether/ethyl acetate 40:1) to provide the desired product 1f as colorless 

oil in 98% yield (462 mg, 2.43 mmol).

[α]20= + 30.09 (c 0.85, CH2Cl2).

1H NMR (400 MHz, CDCl3) δ 7.03 (dd, J = 7.4, 3.1 Hz, 1H), 6.68 (d, J = 8.3 Hz, 2H), 5.80 – 5.65 (m, 1H), 

5.65 – 5.48 (m, 1H), 4.76 (h, J = 6.9 Hz, 1H), 2.32 (d, J = 2.9 Hz, 3H), 2.21 (d, J = 3.5 Hz, 3H), 1.79 – 1.66 

(m, 3H), 1.45 – 1.39 (m, 3H).

13C NMR (101 MHz, CDCl3) δ 156.3, 136.3, 132.8, 130.5, 126.6, 124.7, 121.0, 114.8, 74.7, 21.7, 21.5, 

17.9, 16.2.

87% ee (determined by chiral HPLC: Chiralpak® IB column, n-Heptane/iPrOH = 99.9:0.1, 0.3 mL/min, λ 

= 287.3 nm, 25 °C), minor enantiomer. tr = 15.10 min, major enantiomer. tr = 16.23 min.



1H NMR (400 MHz, CDCl3)
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(R,E)-1,2-Dimethyl-3-(pent-3-en-2-yloxy)benzene (1g)

Me
O Me

Me

Me

The title compound was synthesized from commercially available 2,3-dimethylphenol (158 mg, 

1.29 mmol) following general procedure A. The crude material was purified by column 

chromatography (petroleum ether/ethyl acetate 40:1) to provide the desired product 1g as colorless 

oil in 88% yield (217 mg, 1.29 mmol).

[α]20= + 0.75 (c 1.10, CH2Cl2).

1H NMR (400 MHz, CDCl3) δ 7.01 (t, J = 7.9 Hz, 1H), 6.75 (t, J = 8.3 Hz, 2H), 5.78 – 5.62 (m, 1H), 5.57 

(ddt, J = 15.4, 6.3, 1.5 Hz, 1H), 4.71 (p, J = 6.5 Hz, 1H), 2.28 (d, J = 1.4 Hz, 3H), 2.17 (d, J = 1.7 Hz, 3H), 

1.70 (dt, J = 6.2, 1.3 Hz, 3H), 1.41 (dd, J = 6.4, 1.5 Hz, 3H).

13C NMR (101 MHz, CDCl3) δ 156.2, 138.0, 132.9, 126.8, 126.4, 125.6, 122.3, 111.9, 75.1, 21.8, 20.3, 

17.9, 12.0.

86% ee (determined by chiral HPLC: Chiralpak® IB column, n-Heptane/EtOH = 99.9:0.1, 0.5 mL/min, 

λ = 287.3 nm, 25 °C), minor enantiomer. tr = 11.06 min, major enantiomer. tr = 13.35 min.



1H NMR (400 MHz, CDCl3)
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(R,E)-4-Isopropyl-1-methyl-2-(pent-3-en-2-yloxy)benzene (1h)

Me
O

Me

Me

The title compound was synthesized from commercially available 5-isopropyl-2-methylphenol (161 

mg, 1.02 mmol) following general procedure A. The crude material was purified by column 

chromatography (petroleum ether/ethyl acetate 40:1) to provide the desired product 1h as colorless 

oil in quantitative yield (222 mg, 1.02 mmol).

[α]20= + 41.37 (c 0.90, CH2Cl2).

1H NMR (400 MHz, CDCl3) δ 7.04 (d, J = 7.5 Hz, 1H), 6.79 – 6.65 (m, 2H), 5.71 (dqt, J = 15.2, 6.3, 1.3 Hz, 

1H), 5.65 – 5.46 (m, 1H), 4.74 (p, J = 6.5 Hz, 1H), 2.84 (ddd, J = 12.7, 7.5, 6.2 Hz, 1H), 2.19 (d, J = 1.4 Hz, 

3H), 1.70 (dq, J = 6.4, 1.2 Hz, 3H), 1.41 (dd, J = 6.3, 1.4 Hz, 3H), 1.23 (dt, J = 6.9, 1.2 Hz, 6H).

13C NMR (101 MHz, CDCl3) δ 156.3, 147.6, 132.9, 130.5, 126.9, 125.2, 118.3, 112.4, 74.8, 34.1, 24.3, 

24.2, 21.8, 17.9, 16.2.

86% ee (determined by chiral HPLC: Chiralcel® OJ3 column, n-Heptane/iPrOH = 99.9:0.1, 0.2 mL/min, 

λ = 287.3 nm, 25 °C), minor enantiomer. tr = 19.17 min, major enantiomer. tr = 20.41 min.
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(R,E)-1-Isopropyl-4-methyl-2-(pent-3-en-2-yloxy)benzene (1i)

iPr

Me

O

Me

Me

The title compound was synthesized from commercially available 2-isopropyl-5-methylphenol (153 

mg, 1.02 mmol) following general procedure A. The crude material was purified by column 

chromatography (petroleum ether/ethyl acetate 40:1) to provide the desired product 1i as colorless 

oil in quantitative yield (222 mg, 1.02 mmol).

[α]20= + 27.05 (c 1.25, CH2Cl2).

1H NMR (400 MHz, CDCl3) δ 7.12 (dd, J = 8.5, 2.6 Hz, 1H), 6.76 (dd, J = 7.7, 2.7 Hz, 1H), 6.72 (t, J = 2.3 

Hz, 1H), 5.83 – 5.66 (m, 1H), 5.60 (dddt, J = 15.4, 6.0, 3.0, 1.5 Hz, 1H), 4.86 – 4.72 (m, 1H), 3.36 (qd, J = 

6.8, 3.5 Hz, 1H), 2.33 (d, J = 4.0 Hz, 3H), 1.73 (ddq, J = 5.3, 2.8, 1.3 Hz, 3H), 1.47 – 1.39 (m, 3H), 1.24 

(ddd, J = 7.1, 3.1, 1.6 Hz, 6H).

13C NMR (101 MHz, CDCl3) δ 155.2, 136.0, 135.0, 132.8, 126.6, 126.0, 121.2, 114.7, 74.5, 26.7, 23.0, 

21.8, 21.5, 17.9.

90% ee (determined by chiral HPLC of derivative 1ia).
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(R)-2-(2-Isopropyl-5-methylphenoxy)propan-1-ol (1ia)

Me

O

Me
OH

The title compound was synthesized from compound 1i (33 mg, 0.15 mmol) following general 

procedure C. The desired product 1ia was obtained in sufficient purity as colorless oil in 79% yield 

(25 mg, 0.12 mmol).

[α]20= - 29.71 (c 1.20, CH2Cl2).

1H NMR (400 MHz, CDCl3) δ 7.12 (d, J = 7.7 Hz, 1H), 6.80 – 6.75 (m, 1H), 6.74 (d, J = 1.6 Hz, 1H), 4.62 – 

4.45 (m, 1H), 3.85 – 3.68 (m, 2H), 3.29 (hept, J = 6.9 Hz, 1H), 2.32 (s, 3H), 1.28 (d, J = 6.2 Hz, 4H), 1.21 

(d, J = 7.0 Hz, 6H).

13C NMR (101 MHz, CDCl3) δ 154.5, 136.5, 135.2, 126.3, 121.9, 114.4, 74.8, 66.7, 26.6, 23.1, 23.1, 21.4, 

16.1.

HRMS (ESI): exact mass calculated for C13H19O2- [(M - H)-], 207.1391; found 207.1380.

90% ee (determined by chiral HPLC: Chiralpak® IB column, n-Heptane/EtOH = 99.5:0.5, 0.7 mL/min, 

λ = 287.3 nm, 25 °C), major enantiomer. tr = 16.65 min, minor enantiomer. tr = 18.77 min.
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(R,E)-4-Methoxy-1-methyl-2-(pent-3-en-2-yloxy)benzene (1j)

Me

OMe

O Me

Me

The title compound was synthesized from commercially available 5-methoxy-2-methylphenol (169 mg, 

1.20 mmol) following general procedure A. The crude material was purified by column 

chromatography (petroleum ether/ethyl acetate 40:1) to provide the desired product 1j as colorless 

oil in quantitative yield (247 mg, 1.20 mmol).

[α]20= + 39.63 (c 0.95, CH2Cl2).

1H NMR (400 MHz, CDCl3) δ 7.01 (dt, J = 8.2, 0.8 Hz, 1H), 6.46 (d, J = 2.5 Hz, 1H), 6.38 (dd, J = 8.2, 2.5 

Hz, 1H), 5.80 – 5.61 (m, 1H), 5.61 – 5.48 (m, 1H), 4.77 – 4.63 (m, 1H), 3.76 (d, J = 0.6 Hz, 3H), 2.15 (d, J 

= 0.9 Hz, 3H), 1.69 (ddt, J = 6.4, 1.5, 0.8 Hz, 3H), 1.40 (dd, J = 6.3, 0.7 Hz, 3H).

13C NMR (101 MHz, CDCl3) δ 158.7, 157.1, 132.6, 130.6, 126.9, 120.1, 104.3, 101.5, 74.9, 55.5, 21.8, 

17.9, 15.8.

86% ee (determined by chiral HPLC: Chiralpak® IB column, n-Heptane/iPrOH = 99.9:0.1, 0.7 mL/min, 

λ = 287.3 nm, 25 °C), minor enantiomer. tr = 11.15 min, major enantiomer. tr = 11.66 min.
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(R,E)-4-Fluoro-1-methyl-2-(pent-3-en-2-yloxy)benzene (1k)

Me

F

O Me

Me

The title compound was synthesized from commercially available 5-fluoro-2-methylphenol (152 mg, 

1.20 mmol) following general procedure A. The crude material was purified by column 

chromatography (petroleum ether/ethyl acetate 40:1) to provide the desired product 1k as colorless 

oil in 91% yield (213 mg, 1.10 mmol).

[α]20= + 23.15 (c 1.30, CH2Cl2).

1H NMR (400 MHz, CDCl3) δ 7.03 (ddd, J = 8.0, 6.9, 0.9 Hz, 1H), 6.61 – 6.48 (m, 2H), 5.71 (dqd, J = 15.5, 

6.4, 1.0 Hz, 1H), 5.52 (ddq, J = 15.5, 6.5, 1.6 Hz, 1H), 4.69 (h, J = 6.7 Hz, 1H), 2.16 (t, J = 1.0 Hz, 3H), 1.70 

(ddd, J = 6.5, 1.6, 0.8 Hz, 3H), 1.41 (d, J = 6.4 Hz, 3H).

13C NMR (101 MHz, CDCl3) δ 161.8 (d, J = 241.6 Hz), 157.1 (d, J = 9.8 Hz), 132.1, 130.7 (d, J = 9.7 Hz), 

127.4, 123.1 (d, J = 3.2 Hz), 106.3 (d, J = 20.9 Hz), 101.5 (d, J = 25.1 Hz), 75.1, 21.8, 17.9, 16.0.

19F NMR (377 MHz, CDCl3) δ -115.67 (d, J = 2.7 Hz).

90% ee (determined by chiral HPLC: Chiralcel® OJ3 column, n-Hexane/iPrOH = 99.9:0.1, 0.5 mL/min, 

λ = 287.3 nm, 25 °C), minor enantiomer. tr = 8.05 min, major enantiomer. tr = 8.29 min.
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(R,E)-4-Chloro-1-methyl-2-(pent-3-en-2-yloxy)benzene (1l)

Me

Cl

O Me

Me

The title compound was synthesized from commercially available 5-chloro-2-methylphenol (155 mg, 

1.05 mmol) following general procedure A. The crude material was purified by column 

chromatography (petroleum ether/ethyl acetate 40:1) to provide the desired product 1l as colorless 

oil in quantitative yield (222 mg, 1.05 mmol).

[α]20= + 51.35 (c 1.10, CH2Cl2).

1H NMR (400 MHz, CDCl3) δ 7.09 – 6.89 (m, 1H), 6.80 (d, J = 6.9 Hz, 2H), 5.79 – 5.62 (m, 1H), 5.62 – 5.44 

(m, 1H), 4.71 (h, J = 6.6 Hz, 1H), 2.17 (s, 3H), 1.70 (ddd, J = 6.4, 1.6, 0.8 Hz, 3H), 1.41 (dd, J = 6.3, 0.7 Hz, 

3H).

13C NMR (101 MHz, CDCl3) δ 156.9, 132.0, 131.6, 131.3, 127.4, 126.3, 120.2, 114.1, 75.2, 21.7, 17.9, 

16.2.

85% ee (determined by chiral HPLC: Chiralcel® OJ3 column, n-Heptane/EtOH = 99.9:0.1, 0.5 mL/min, 

λ = 287.3 nm, 25 °C), minor enantiomer. tr = 8.15 min, major enantiomer. tr = 8.89 min.
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(R,E)-4-Bromo-1-methyl-2-(pent-3-en-2-yloxy)benzene (1m)

Me

Br

O

Me

Me

The title compound was synthesized from commercially available 5-bromo-2-methylphenol (151 mg, 

0.798 mmol) following general procedure A. The crude material was purified by column 

chromatography (petroleum ether/ethyl acetate 40:1) to provide the desired product 1m as colorless 

oil in 91% yield (186 mg, 0.73 mmol).

[α]20= + 58.48 (c 1.00, CH2Cl2).

1H NMR (400 MHz, CDCl3) δ 7.02 – 6.93 (m, 3H), 5.80 – 5.61 (m, 1H), 5.61 – 5.44 (m, 1H), 4.71 (p, J = 

6.4 Hz, 1H), 2.16 (d, J = 0.9 Hz, 3H), 1.71 (ddt, J = 6.5, 1.8, 0.9 Hz, 3H), 1.41 (dd, J = 6.3, 0.9 Hz, 3H).

13C NMR (101 MHz, CDCl3) δ 157.1, 132.0, 131.7, 127.5, 126.8, 123.2, 119.3, 116.9, 75.2, 21.7, 17.9, 

16.2.

84% ee (determined by chiral HPLC: Chiralcel® OJ3 column, n-Heptane/EtOH = 99.9:0.1, 0.3 mL/min, 

λ = 287.3 nm, 25 °C), minor enantiomer. tr = 15.09 min, major enantiomer. tr = 17.35 min.
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(R,E)-1-Methoxy-4-methyl-2-(pent-3-en-2-yloxy)benzene (1n)

MeO

Me

O

Me

Me

The title compound was synthesized from commercially available 2-methoxy-5-methylphenol (150 mg, 

1.06 mmol) following general procedure A. The crude material was purified by column 

chromatography (petroleum ether/ethyl acetate 40:1) to provide the desired product 1n as colorless 

oil in 64% yield (140 mg, 0.68 mmol).

[α]20= + 36.70 (c 0.30, CH2Cl2).

1H NMR (400 MHz, CDCl3) δ 6.83 – 6.64 (m, 3H), 5.77 – 5.51 (m, 2H), 4.73 (p, J = 6.4 Hz, 1H), 3.83 (s, 

3H), 2.27 (s, 3H), 1.73 – 1.62 (m, 3H), 1.44 (dd, J = 6.3, 1.0 Hz, 3H).

13C NMR (101 MHz, CDCl3) δ 148.3, 147.3, 132.5, 130.3, 127.3, 121.5, 117.7, 112.1, 75.9, 56.2, 21.5, 

21.0, 17.8.

HRMS (ESI): exact mass calculated for C13H18NaO2+ [(M + Na)+], 229.1199; found 229.1200.

87% ee (determined by chiral HPLC: Chiralcel® IA-3 column, n-Heptane/EtOH = 99.9:0.1, 0.5 mL/min, 

λ = 287.3 nm, 25 °C), minor enantiomer. tr = 13.17 min, major enantiomer. tr = 14.18 min.
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(R,E)-1-Fluoro-4-methyl-2-(pent-3-en-2-yloxy)benzene (1o)

F

Me

O Me

Me

The title compound was synthesized from commercially available 2-fluoro-5-methylphenol (154 mg, 

1.22 mmol) following general procedure A. The crude material was purified by column 

chromatography (petroleum ether/ethyl acetate 40:1) to provide the desired product 1o as colorless 

oil in 94% yield (223 mg, 1.15 mmol).

[α]20= + 60.33 (c 1.00, CH2Cl2).

1H NMR (400 MHz, CDCl3) δ 6.97 – 6.89 (m, 1H), 6.78 (dd, J = 8.0, 2.1 Hz, 1H), 6.67 (dddd, J = 8.2, 4.3, 

2.1, 0.8 Hz, 1H), 5.69 (dqd, J = 15.4, 6.3, 0.8 Hz, 1H), 5.56 (ddq, J = 15.5, 6.8, 1.5 Hz, 1H), 4.72 (p, J = 6.4 

Hz, 1H), 2.28 (d, J = 1.1 Hz, 3H), 1.69 (ddd, J = 6.4, 1.5, 0.7 Hz, 3H), 1.43 (d, J = 6.3 Hz, 3H).

13C NMR (101 MHz, CDCl3) δ 152.0 (d, J = 242.4 Hz), 145.5 (d, J = 10.6 Hz), 133.8 (d, J = 3.9 Hz), 132.0, 

128.0, 121.9 (d, J = 6.8 Hz), 119.3 (d, J = 1.8 Hz), 115.9 (d, J = 18.7 Hz), 76.9, 21.5, 21.2, 17.8.

19F NMR (376 MHz, CDCl3) δ -137.93.

HRMS (ESI): exact mass calculated for C12H15FNaO+ [(M + Na)+], 217.0999; found 217.1004.

87% ee (determined by chiral HPLC: Chiralcel® OD column, n-Heptane/iPrOH = 99.9:0.1, 0.5 mL/min 

λ = 287.3 nm, 25 °C), minor enantiomer. tr = 10.62 min, major enantiomer. tr = 11.56 min.
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(R,E)-1-Chloro-4-methyl-2-(pent-3-en-2-yloxy)benzene (1p)

Cl

Me

O Me

Me

The title compound was synthesized from commercially available 2-chloro-5-methylphenol (149 mg, 

1.03 mmol) following general procedure A. The crude material was purified by column 

chromatography (petroleum ether/ethyl acetate 40:1) to provide the desired product 1p as colorless 

oil in quantitative yield (217 mg, 1.03 mmol).

[α]20= + 22.71 (c 0.95, CH2Cl2).

1H NMR (400 MHz, CDCl3) δ 7.21 (d, J = 8.0 Hz, 1H), 6.82 – 6.73 (m, 1H), 6.69 (ddd, J = 8.0, 2.0, 0.8 Hz, 

1H), 5.71 (dqd, J = 15.5, 6.3, 0.9 Hz, 1H), 5.58 (ddq, J = 15.4, 6.6, 1.5 Hz, 1H), 4.81 – 4.69 (m, 1H), 2.29 

(d, J = 0.8 Hz, 3H), 1.70 (ddd, J = 6.4, 1.5, 0.8 Hz, 3H), 1.45 (d, J = 6.3 Hz, 3H).

13C NMR (101 MHz, CDCl3) δ 153.5, 137.6, 132.0, 129.9, 127.7, 122.4, 117.7, 76.5, 21.6, 21.5, 17.9.

85% ee (determined by chiral HPLC: Chiralpak® IB column, n-Heptane/EtOH = 99.9:0.1, 0.5 mL/min, 

λ = 287.3 nm, 25 °C), minor enantiomer. tr = 11.12 min, major enantiomer. tr = 12.00 min.



1H NMR (400 MHz, CDCl3)
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(R,E)-1-Bromo-4-methyl-2-(pent-3-en-2-yloxy)benzene (1q)

Br

Me

O

Me

Me

The title compound was synthesized from commercially available 2-bromo-5-methylphenol (152 mg, 

0.80 mmol) following general procedure A. The crude material was purified by column 

chromatography (petroleum ether/ethyl acetate 40:1) to provide the desired product 1q as colorless 

oil in 98% yield (200 mg, 0.78 mmol).

[α]20= + 9.46 (c 0.80, CH2Cl2).

1H NMR (400 MHz, CDCl3) δ 7.37 (d, J = 8.0 Hz, 1H), 6.73 (d, J = 1.9 Hz, 1H), 6.63 (ddd, J = 8.1, 2.1, 0.8 

Hz, 1H), 5.71 (dqd, J = 15.4, 6.4, 0.9 Hz, 1H), 5.57 (ddq, J = 15.4, 6.5, 1.5 Hz, 1H), 4.75 (tt, J = 7.4, 5.7 Hz, 

1H), 2.28 (d, J = 0.7 Hz, 3H), 1.70 (ddd, J = 6.4, 1.5, 0.8 Hz, 3H), 1.45 (d, J = 6.3 Hz, 3H).

13C NMR (101 MHz, CDCl3) δ 154.5, 138.4, 132.9, 132.0, 127.6, 123.0, 117.5, 110.4, 76.5, 21.6, 21.5, 

17.9.

86% ee (determined by chiral HPLC: Chiralcel® OD column, n-Heptane/iPrOH = 99.9:0.1, 0.5 mL/min, 

λ = 287.3 nm, 25 °C), minor enantiomer. tr = 12.76 min, major enantiomer. tr = 14.41 min.



1H NMR (400 MHz, CDCl3)
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(R,E)-4-Bromo-1-methoxy-2-(pent-3-en-2-yloxy)benzene (1r)

MeO

Br

O

Me

Me

The title compound was synthesized from commercially available 5-bromo-2-methoxyphenol (153 mg, 

0.75 mmol) following general procedure A. The crude material was purified by column 

chromatography (petroleum ether/ethyl acetate 40:1) to provide the desired product 1r as colorless 

oil in 89% yield (181 mg, 0.67 mmol).

[α]20= + 58.21 (c 0.85, CH2Cl2).

1H NMR (400 MHz, CDCl3) δ 7.05 – 6.95 (m, 2H), 6.77 – 6.64 (m, 1H), 5.69 (dqd, J = 15.4, 6.4, 0.9 Hz, 

1H), 5.55 (ddq, J = 15.5, 6.8, 1.5 Hz, 1H), 4.71 (p, J = 6.5 Hz, 1H), 3.81 (s, 3H), 1.73 – 1.64 (m, 3H), 1.44 

(d, J = 6.3 Hz, 3H).

13C NMR (101 MHz, CDCl3) δ 149.6, 148.3, 131.7, 128.1, 123.8, 119.5, 113.2, 112.5, 76.3, 56.2, 21.4, 

17.8.

86% ee (determined by chiral HPLC: Chiralcel® OD column, n-Heptane/iPrOH = 99.5:0.5, 0.7 mL/min, 

λ = 287.3 nm, 25 °C), minor enantiomer. tr = 20.75 min, major enantiomer. tr = 23.35 min.
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1-Ethoxy-2-(((R,E)-pent-3-en-2-yl)oxy)-4-((E)-prop-1-en-1-yl)benzene (1s)

EtO
O

Me

Me

The title compound was synthesized from commercially available (E)-2-ethoxy-5-(prop-1-en-1-

yl)phenol (152 mg, 0.84 mmol) following general procedure A. The crude material was purified by 

column chromatography (petroleum ether/ethyl acetate 40:1) to provide the desired product 1s as 

colorless oil in 75% yield (156 mg, 0.63 mmol).

[α]20= + 50.25 (c 0.95, CH2Cl2).

1H NMR (400 MHz, CDCl3) δ 6.95 (d, J = 2.1 Hz, 1H), 6.86 (dd, J = 8.3, 2.1 Hz, 1H), 6.80 (d, J = 8.3 Hz, 1H), 

6.30 (dq, J = 15.7, 1.7 Hz, 1H), 6.06 (dq, J = 15.7, 6.6 Hz, 1H), 5.78 – 5.53 (m, 2H), 4.72 (p, J = 6.1 Hz, 

1H), 4.06 (q, J = 7.0 Hz, 2H), 1.86 (dd, J = 6.6, 1.7 Hz, 3H), 1.74 – 1.63 (m, 3H), 1.48 – 1.37 (m, 6H).

13C NMR (101 MHz, CDCl3) δ 149.4, 147.9, 132.7, 131.2, 130.7, 127.3, 123.6, 119.7, 115.8, 114.1, 76.8, 

64.7, 21.5, 18.5, 17.8, 15.0.

HRMS (ESI): exact mass calculated for C16H23O2
+ [(M + H)+], 247.1693; found 247.1702.

83% ee (determined by chiral HPLC: Chiralpak® IB column, n-Heptane/EtOH = 99.7:0.3, 0.5 mL/min, 

λ = 287.3 nm, 25 °C), major enantiomer. tr = 12.65 min, minor enantiomer. tr = 13.87 min.
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(E)-1,4-Dimethyl-2-((4-phenylbut-3-en-2-yl)oxy)benzene (4a)

Me

Me

O Ph

Me

The title compound was synthesized from commercially available 2,5-dimethylphenol (156 mg, 

1.28 mmol, 1 equiv.) following racemic general procedure A using carbonate Carb 2. The crude 

material was purified by column chromatography (petroleum ether/ethyl acetate 40:1) to provide the 

desired product 4a as colorless oil in 98% yield (317 mg, 1.26 mmol).

1H NMR (400 MHz, CDCl3) δ 7.45 – 7.16 (m, 5H), 7.09 – 7.00 (m, 1H), 6.77 – 6.57 (m, 3H), 6.33 (ddd, J = 

16.1, 7.9, 6.0 Hz, 1H), 5.00 – 4.90 (m, 1H), 2.30 (s, 3H), 2.25 (s, 3H), 1.58 – 1.50 (m, 3H).

13C NMR (101 MHz, CDCl3) δ 156.3, 136.9, 136.5, 131.4, 130.6, 130.2, 128.7, 127.7, 126.6, 124.7, 121.3, 

114.8, 74.9, 21.9, 21.5, 16.2, 16.2.
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2-(Cyclohex-2-en-1-yloxy)-1,4-dimethylbenzene (4b)

Me

Me

O

The title compound was synthesized from commercially available 2,5-dimethylphenol (150 mg, 

1.23 mmol, 1 equiv.) following racemic general procedure A using carbonate Carb 3. The crude 

material was purified by column chromatography (petroleum ether/ethyl acetate 40:1) to provide the 

desired product 4b as colorless oil in 96% yield (238 mg, 1.18 mmol).

1H NMR (400 MHz, CDCl3) δ 7.03 (d, J = 7.5 Hz, 1H), 6.72 (d, J = 1.6 Hz, 1H), 6.68 (dd, J = 7.4, 1.6 Hz, 1H), 

6.00 – 5.85 (m, 2H), 4.80 – 4.72 (m, 1H), 2.32 (s, 3H), 2.19 (s, 3H), 2.16 – 2.02 (m, 2H), 1.99 – 1.78 (m, 

3H), 1.66 (dddd, J = 12.9, 11.7, 7.4, 2.3 Hz, 1H).

13C NMR (101 MHz, CDCl3) δ 156.2, 136.5, 131.7, 130.7, 127.1, 124.9, 121.1, 114.4, 71.5, 28.9, 25.3, 

21.5, 19.3, 16.2.
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2-(Allyloxy)-1,4-dimethylbenzene (4c)

Me

Me

O

A 30 mL screw neck vial was charged with 2,5-dimethyl phenol (154 mg, 1.26 mmol, 1 equiv.), allyl 

bromide (183 mg, 1.51 mmol, 1.2 equiv.) and K2CO3 (279 mg, 2.02 mmol, 1.6 equiv.) in 6.2 mL acetone 

(0.2 M). The vial was placed in a heating block and stirred at 80 °C for 2 hours at which point TLC 

(petroleum ether/ ethyl acetate 10:1) confirmed full consumption of starting material. The reaction 

was quenched by addition of H2O, and the aqueous layer was extracted with DCM three times. The 

combined organic layer was dried over MgSO4, filtered and concentrated in vacuo. The crude material 

was purified by column chromatography (petroleum ether/ethyl acetate 40:1) to provide the desired 

product 4c as colorless oil in 49% yield (101 mg, 0.62 mmol).

1H NMR (400 MHz, CDCl3) δ 7.04 (dd, J = 7.5, 3.2 Hz, 1H), 6.70 (dd, J = 7.7, 3.0 Hz, 1H), 6.68 – 6.65 (m, 

1H), 6.18 – 6.03 (m, 1H), 5.51 – 5.42 (m, 1H), 5.34 – 5.25 (m, 1H), 4.59 – 4.51 (m, 2H), 2.34 (s, 3H), 2.24 

(s, 3H).

13C NMR (101 MHz, CDCl3) δ 156.7, 136.6, 133.9, 130.6, 123.9, 121.1, 116.9, 112.5, 68.8, 21.5, 16.0.
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2-(But-3-yn-2-yloxy)-1,4-dimethylbenzene (E-1)  

Me

Me

O

Me

A flame-dried 250 mL Schlenk flask was charged with 2,5-dimethyl phenol (4.06 g, 33.2 mmol, 

1.2 equiv.) and PPh3 (10.9 g, 41.5 mmol, 1.5 equiv.) dissolved in 100 mL dry toluene. The colorless 

mixture was cooled by an ice-bath before but-3-yn-2-ol (2.25 mL, 27.7 mmol, 1 equiv.) was added. 

After 10 minutes, DIAD (7.54 mL, 36.0 mmol, 1.3 equiv.) was added causing a color change to brownish 

orange. The mixture was stirred and allowed to reach room temperature overnight. The next day, the 

reaction mixture was cooled by an ice-bath and 6 % H2O2 solution was added (100 mL) and the reaction 

mixture was stirred for 5 minutes. Layers were separated and the organic layer was washed with 6 % 

H2O2 solution (2x 50 mL), followed by H2O and Brine. It was dried over MgSO4 and concentrated in 

vacuo. The crude material was subjected to flash chromatography (80 g silica, petroleum ether/ethyl 

acetate 40:1) and the desired product E-1 was obtained in sufficient purity as orange oil in 49 % 

unimproved yield (2.38 g, 13.7 mmol).

1H NMR (400 MHz, CDCl3) δ 7.05 – 7.01 (m, 1H), 6.86 (d, J = 1.6 Hz, 1H), 6.72 (dd, J = 7.6, 1.6 Hz, 1H), 

4.84 (qd, J = 6.6, 2.0 Hz, 1H), 2.47 (d, J = 2.0 Hz, 1H), 2.34 (s, 3H), 2.20 (s, 3H), 1.68 (d, J = 6.6 Hz, 3H).

13C NMR (101 MHz, CDCl3) δ 155.6, 136.5, 130.6, 124.5, 122.0, 114.4, 83.6, 73.6, 63.9, 22.5, 21.5, 16.0.

HRMS (ESI): exact mass calculated for C12H15O+ [(M + H)+], 175.1117; found 175.1104.



1H NMR (400 MHz, CDCl3)

01234567891011121314
f1 (ppm)

3.
09

3.
21

3.
05

1.
01

1.
01

1.
04

1.
02

1.
00

1.
69

1.
71

2.
23

2.
36

2.
48

2.
49

4.
83

4.
83

4.
85

4.
85

4.
86

4.
87

4.
88

6.
74

6.
74

6.
74

6.
75

6.
76

6.
88

6.
89

7.
05

7.
06

7.
26

 C
D

Cl
3

13C NMR (101 MHz, CDCl3)

0102030405060708090100110120130140150160170180190200210220
f1 (ppm)

16
.0

1

21
.5

1
22

.4
8

63
.9

4

73
.5

7
77

.1
6 

CD
Cl

3

83
.5

9

11
4.

36

12
1.

97
12

4.
54

13
0.

63

13
6.

48

15
5.

65



2-(But-3-en-2-yloxy)-1,4-dimethylbenzene (4d)

O
Me

Me

Me

A flame-dried 50 mL Schlenk flask was charged with compound E-1 (350 mg, 2.01 mmol, 1 equiv.) and 

quinoline (0.17 mL, 1.41 mmol, 0.7 equiv.) in 20 mL dry hexane. The pale-yellow solution was degassed 

by vacuum/Ar (10 cycles) before Lindlar’s catalyst (Pd 5% on CaCO3 – poisoned with lead, 428 mg, 

0.20 mmol, 10 mol %) was added. The atmosphere was exchanged to H2 by vacuum/H2 (10 cycles). 

After 1 hour, TLC (petroleum ether/ ethyl acetate 10:1) confirmed full conversion of starting material 

The atmosphere was exchanged to Argon by vacuum/Ar (10 cycles) and the reaction mixture was 

filtered through a short pad of silica. The crude material was purified by column chromatography 

(petroleum ether/ ethyl acetate 40:1) and the desired product 4d was obtained as pale-yellow oil in 

54 % unoptimized yield (190 mg, 1.08 mmol). 

1H NMR (400 MHz, CDCl3) δ 7.01 (d, J = 7.9 Hz, 1H), 6.69 – 6.62 (m, 2H), 5.94 (ddd, J = 17.2, 10.5, 5.6 

Hz, 1H), 5.27 (dt, J = 17.4, 1.4 Hz, 1H), 5.15 (dt, J = 10.6, 1.3 Hz, 1H), 4.77 (tt, J = 6.4, 5.1 Hz, 1H), 2.29 

(s, 3H), 2.20 (s, 3H), 1.43 (d, J = 6.4 Hz, 3H).

13C NMR (101 MHz, CDCl3) δ 156.2, 139.8, 136.4, 130.6, 124.6, 121.2, 115.2, 114.6, 74.9, 21.5, 21.5, 

16.2.
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1,4-Dimethyl-2-(pent-3-yn-2-yloxy)benzene (4e)

O
Me

Me

Me

Me

A flame-dried 50 mL Schlenk flask was charged with compound E-1 (700 mg, 4.02 mmol, 1 equiv.) 

dissolved in 20 mL dry THF. The solution was cooled to -18 °C and the n-Butyllithium (2.5 M, 3.21 mL, 

8.03 mmol, 2 equiv.) was added causing a color change from colorless to black. The reaction was kept 

at -18 °C for 1 hour before MeI (0.53 mL, 8.44 mmol, 2.1 equiv.) was added causing a color change to 

orange. The reaction mixture was allowed to warm to rt overnight. The next day, the reaction was 

quenched by addition of saturated aqueous NH4Cl solution and extracted with Et2O. The combined 

organic layer was dried over MgSO4 and concentrated in vacuo. The crude material was purified by 

flash chromatography (petroleum ether/ ethyl acetate 40:1) and the desired product 4e was obtained 

as colorless oil in 99 % yield (750 mg, 3.98 mmol). 

1H NMR (400 MHz, CDCl3) δ 7.01 (dd, J = 7.5, 0.9 Hz, 1H), 6.88 – 6.84 (m, 1H), 6.70 (ddd, J = 7.4, 1.8, 

0.9 Hz, 1H), 4.78 (qq, J = 6.4, 2.0 Hz, 1H), 2.33 (s, 3H), 2.19 (s, 3H), 1.83 (d, J = 2.0 Hz, 3H), 1.61 (d, J = 

6.5 Hz, 3H).



13C NMR (101 MHz, CDCl3) δ 156.0, 136.4, 130.5, 124.5, 121.6, 114.4, 81.6, 79.2, 64.5, 22.9, 21.6, 16.1, 

3.8.
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(E)-(Pent-3-en-2-yloxy)benzene (1e)

O

Me

Me

The title compound was synthesized from commercially available phenol (200 mg, 2.11 mmol) 

following racemic general procedure A. The crude material was purified by column chromatography 

(petroleum ether/ethyl acetate 40:1) to provide the desired product 1e as colorless oil in 50% yield 

(171 mg, 1.05 mmol).

1H NMR (400 MHz, CDCl3) δ 7.28 – 7.21 (m, 2H), 6.95 – 6.84 (m, 3H), 5.77 – 5.66 (m, 1H), 5.54 (dddd, 

J = 15.5, 8.0, 2.8, 1.6 Hz, 1H), 4.76 (pd, J = 6.2, 1.1 Hz, 1H), 1.69 (ddt, J = 6.5, 1.7, 0.8 Hz, 3H), 1.40 (dd, 

J = 6.4, 0.9 Hz, 3H).

13C NMR (101 MHz, CDCl3) δ 158.2, 132.4, 129.4, 127.3, 120.6, 116.2, 74.4, 21.6, 17.8.
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(R,E)-2,5-Dimethyl-4-(pent-3-en-2-yl)phenol (2f) & (S,E)-3,6-dimethyl-2-(pent-3-en-2-yl)phenol (3f)

Me

Me

O

Me

Me Me
OH

Me

Me Me

Me
OH

Me

Me

Me

+

1f 2f 3f

The title compounds were synthesized from 1f (100 mg, 0.53 mmol) following general procedure B. 

The reaction was directly purified by column chromatography (petroleum ether/ethyl acetate 30:1) to 

provide the para-product 2f as colorless oil in 65% yield (65 mg, 0.35 mmol) and the ortho-product 3f 

as colorless oil in 35% yield (35 mg, 0.18 mmol).

(R,E)-2,5-Dimethyl-4-(pent-3-en-2-yl)phenol (2f)

Me
OH

Me

Me Me

[α]20= - 38.32 (c 2.40, CH2Cl2)

1H NMR (400 MHz, CDCl3) δ 6.92 (s, 1H), 6.60 (s, 1H), 5.56 (ddq, J = 15.3, 6.3, 1.5 Hz, 1H), 5.49 – 5.32 

(m, 1H), 4.63 (s, 1H), 3.53 (tt, J = 7.0, 5.7 Hz, 1H), 2.24 (d, J = 4.5 Hz, 6H), 1.67 (dt, J = 6.3, 1.4 Hz, 3H), 

1.28 (d, J = 7.0 Hz, 3H).

13C NMR (101 MHz, CDCl3) δ 151.7, 136.7, 136.2, 134.4, 128.8, 123.3, 121.0, 116.9, 37.2, 21.1, 19.1, 

18.1, 15.6.

HRMS (ESI): exact mass calculated for C13H17O- [(M - H)-], 189.1285; found 189.1276.

87% ee (determined by chiral HPLC: Chiralcel® OJ-3 column, n-Heptane/EtOH = 99:1, 0.7 mL/min, 

λ = 287.3 nm, 25 °C), major enantiomer. tr = 24.78 min, minor enantiomer. tr = 26.14 min
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(S,E)-3,6-Dimethyl-2-(pent-3-en-2-yl)phenol (3f)

Me
OH

Me

Me

Me

[α]20= - 15.30 (c 2.50, CH2Cl2). 

1H NMR (400 MHz, CDCl3) δ 6.89 (d, J = 7.6 Hz, 1H), 6.65 (d, J = 7.5 Hz, 1H), 6.01 – 5.88 (m, 2H), 5.83 

(dqd, J = 15.9, 6.1, 2.2 Hz, 1H), 3.88 – 3.74 (m, 1H), 2.29 (s, 3H), 2.17 (s, 3H), 1.80 (ddd, J = 6.1, 2.4, 

1.4 Hz, 3H), 1.40 – 1.33 (m, 3H).

13C NMR (101 MHz, CDCl3) δ 153.6, 135.0, 134.0, 128.7, 128.0, 126.7, 123.7, 122.2, 35.0, 20.3, 18.2, 

16.5, 16.0.

HRMS (ESI): exact mass calculated for C13H17O- [(M - H)-], 189.1285; found 189.1281.

88% ee (determined by chiral HPLC: Chiralcel® OJ-3 column, n-Heptane/EtOH = 99:1, 0.7 mL/min, 

λ = 287.3 nm, 25 °C), major enantiomer. tr = 7.45 min, minor enantiomer. tr = 8.38 min
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(R,E)-2,3-Dimethyl-4-(pent-3-en-2-yl)phenol (2g) & (S,E)-2,3-dimethyl-6-(pent-3-en-2-yl)phenol (3g)

Me
O

Me

Me
Me

OH

Me Me

Me
OH

Me

Me

+

1g 2g 3g
Me

Me
Me

The title compounds were synthesized from 1g (110 mg, 0.58 mmol) following general procedure B. 

The reaction was directly purified by column chromatography (petroleum ether/ethyl acetate 30:1) to 

provide the para-product 2g as colorless oil in 22% yield (24 mg, 0.13 mmol) and the ortho-product 3g 

as colorless oil in 78% yield (86 mg, 0.45 mmol).

(R,E)-2,3-Dimethyl-4-(pent-3-en-2-yl)phenol (2g)

Me
OH

Me Me

Me

[α]20= - 418.34 (c 1.15, CH2Cl2). 

1H NMR (400 MHz, CDCl3) δ 6.95 (d, J = 8.3 Hz, 1H), 6.69 (d, J = 8.3 Hz, 1H), 5.64 – 5.47 (m, 1H), 5.47 – 

5.30 (m, 1H), 4.87 (s, 1H), 3.63 (p, J = 6.9 Hz, 1H), 2.25 (s, 6H), 1.67 (dt, J = 6.4, 1.5 Hz, 3H), 1.29 (d, J = 

7.0 Hz, 3H).

13C NMR (101 MHz, CDCl3) δ 151.8, 136.9, 136.4, 135.9, 124.4, 123.4, 122.8, 112.6, 37.8, 21.2, 18.1, 

15.3, 12.4.

HRMS (ESI): exact mass calculated for C13H17O- [(M - H)-], 189.1285; found 189.1281.

85% ee (determined by chiral HPLC: Chiralcel® OJ-3 column, n-Hexane/EtOH = 98:2, 0.7 mL/min, 

λ = 287.3 nm, 25 °C), major enantiomer. tr = 21.62 min, minor enantiomer. tr = 23.02 min.
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(S,E)-2,3-Dimethyl-6-(pent-3-en-2-yl)phenol (3g)

Me
OH

Me

Me

Me

[α]20= - 18.56 (c 0.95, CH2Cl2).

1H NMR (400 MHz, CDCl3) δ 6.89 (d, J = 7.8 Hz, 1H), 6.74 (d, J = 7.8 Hz, 1H), 5.78 – 5.57 (m, 2H), 5.44 (d, 

J = 3.1 Hz, 1H), 3.60 – 3.47 (m, 1H), 2.26 (s, 4H), 2.17 (s, 3H), 1.77 – 1.69 (m, 3H), 1.38 (d, J = 7.0 Hz, 

3H).

13C NMR (101 MHz, CDCl3) δ 152.3, 136.3, 135.6, 127.5, 125.9, 124.5, 122.0, 37.9, 20.1, 19.4, 18.0, 11.8.

HRMS (ESI): exact mass calculated for C13H17O- [(M - H)-], 189.1285; found 189.1283.

86% ee (determined by chiral HPLC: Chiralcel® OJ-3 column, n-Heptane/EtOH = 99:1, 0.7 mL/min, 

λ = 287.3 nm, 25 °C), major enantiomer. tr = 14.94 min, minor enantiomer. tr = 19.28 min.
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(R,E)-5-Isopropyl-2-methyl-4-(pent-3-en-2-yl)phenol (2h)

Me

iPr

O

Me

Me Me
OH

iPr

Me Me
1h 2h

The title compound was synthesized from 1h (100 mg, 0.46 mmol) following general procedure B. The 

reaction was directly purified by column chromatography (petroleum ether/ethyl acetate 30:1) to 

provide the para-product 2h as colorless oil in 91% yield (91 mg, 0.42 mmol).

[α]20= + 1.53 (c 0.75, CH2Cl2).

1H NMR (400 MHz, CDCl3) δ 6.95 (d, J = 0.9 Hz, 1H), 6.78 (s, 1H), 5.62 (ddq, J = 15.3, 6.1, 1.6 Hz, 1H), 

5.41 (dqd, J = 15.3, 6.4, 1.5 Hz, 1H), 4.99 (s, 1H), 3.68 (p, J = 7.0 Hz, 1H), 3.21 (hept, J = 6.8 Hz, 1H), 2.31 

– 2.24 (m, 3H), 1.67 (dt, J = 6.4, 1.5 Hz, 3H), 1.30 (d, J = 7.0 Hz, 3H), 1.20 (t, J = 7.1 Hz, 6H).

13C NMR (101 MHz, CDCl3) δ 152.3, 145.3, 136.9, 135.6, 129.4, 123.2, 121.0, 112.0, 36.2, 28.2, 24.2, 

24.2, 22.0, 18.1, 15.7.

HRMS (ESI): exact mass calculated for C15H21O- [(M - H)-], 217.1598; found 217.1598.

84% ee (determined by chiral HPLC: Chiralpak® AS-H column, n-Heptane/IPA = 99.5:0.5, 0.7 mL/min, 

λ = 287.3 nm, 25 °C), major enantiomer. tr = 26.30 min, minor enantiomer. tr = 28.91 min.



1H NMR (400 MHz, CDCl3) 
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(R,E)-2-Isopropyl-5-methyl-4-(pent-3-en-2-yl)phenol (2i) & (S,E)-6-isopropyl-3-methyl-2-(pent-3-en-

2-yl)phenol (3i)  

Me

O

Me

Me

OH

Me

Me Me

OH

Me

Me

Me

+

1i 2i 3i

The title compounds were synthesized from 1i (100 mg, 0.46 mmol) following general procedure B. 

The reaction was directly purified by column chromatography (petroleum ether/ethyl acetate 30:1) to 

provide the para-product 2i as colorless oil in 54% yield (54 mg, 0.25 mmol) and the ortho-product 3i 

as colorless oil in 44% yield (44 mg, 0.20 mmol).

(R,E)-2-Isopropyl-5-methyl-4-(pent-3-en-2-yl)phenol (2i) 

OH

Me

Me Me

[α]20= - 12.51 (c 2.35, CH2Cl2). 

1H NMR (400 MHz, CDCl3) δ 6.93 (s, 1H), 6.49 (s, 1H), 5.48 (ddq, J = 15.3, 6.4, 1.5 Hz, 1H), 5.33 (dqd, J = 

15.3, 6.3, 1.3 Hz, 1H), 4.58 (s, 1H), 3.52 – 3.38 (m, 1H), 3.10 (hept, J = 6.9 Hz, 1H), 2.16 (s, 3H), 1.65 – 

1.56 (m, 3H), 1.22 (d, J = 7.0 Hz, 3H), 1.19 (d, J = 6.9 Hz, 6H).

13C NMR (101 MHz, CDCl3) δ 150.9, 136.8, 136.3, 134.1, 131.9, 124.4, 123.3, 117.4, 37.6, 27.5, 22.9, 

22.9, 21.1, 19.0, 18.1.

HRMS (ESI): exact mass calculated for C15H21O- [(M - H)-], 217.1598; found 217.1592.

91% ee (determined by chiral HPLC: Chiralcel® OJ-3 column, n-Heptane/EtOH = 99.5:0.5, 0.7 mL/min, 

λ = 287.3 nm, 25 °C), major enantiomer. tr = 23.74 min, minor enantiomer. tr = 25.11 min
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(S,E)-6-Isopropyl-3-methyl-2-(pent-3-en-2-yl)phenol (3i)

OH

Me

Me

Me

1H NMR (400 MHz, CDCl3) δ 6.98 (d, J = 7.8 Hz, 1H), 6.72 (d, J = 7.8 Hz, 1H), 6.01 – 5.91 (m, 2H), 5.91 – 

5.79 (m, 1H), 3.82 (ttd, J = 7.1, 4.4, 2.4 Hz, 1H), 3.24 (hept, J = 7.0 Hz, 1H), 2.30 (s, 3H), 1.81 (ddt, J = 

5.9, 2.1, 1.0 Hz, 3H), 1.39 (dd, J = 7.1, 0.8 Hz, 3H), 1.21 (ddd, J = 6.9, 3.9, 0.9 Hz, 6H).

13C NMR (101 MHz, CDCl3) δ 152.7, 135.0, 134.3, 133.7, 128.0, 126.9, 124.1, 122.4, 35.1, 26.6, 23.0, 

22.8, 20.4, 18.3, 16.4.

HRMS (ESI): exact mass calculated for C15H21O- [(M - H)-], 217.1598; found 217.1587.

ee not determined. No separation found on columns IB, OJ-3, OD, AS-H, IA-3.
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(R,E)-5-Methoxy-2-methyl-4-(pent-3-en-2-yl)phenol (2j) & (S,E)-3-Methoxy-6-methyl-2-(pent-3-en-

2-yl)phenol (3j)

Me

OMe

O

Me

Me Me
OH

OMe

Me Me

Me
OH

OMe

Me

Me

+

1j 2j 3j

The title compounds were synthesized from 1j (100 mg, 0.49 mmol) following general procedure B. 

The reaction was directly purified by column chromatography (petroleum ether/ethyl acetate 30:1) to 

provide the para-product 2j as colorless oil in 42% yield (42 mg, 0.20 mmol) and the ortho-product 3j 

as colorless oil in 47% yield (47 mg, 0.23 mmol).

(R,E)-5-Methoxy-2-methyl-4-(pent-3-en-2-yl)phenol (2j) 



Me
OH

OMe

Me Me

1H NMR (400 MHz, CDCl3) δ 6.85 (s, 1H), 6.38 (d, J = 2.9 Hz, 1H), 5.63 (ddq, J = 15.2, 6.3, 1.6 Hz, 1H), 

5.43 (dqd, J = 15.4, 6.4, 1.4 Hz, 1H), 4.60 – 4.44 (m, 1H), 3.77 (s, 3H), 3.76 – 3.68 (m, 1H), 2.17 (s, 3H), 

1.67 (dt, J = 6.4, 1.5 Hz, 3H), 1.24 (dd, J = 7.0, 1.5 Hz, 3H).

13C NMR (101 MHz, CDCl3) δ 155.9, 152.4, 136.1, 129.5, 127.2, 123.1, 99.2, 55.8, 34.3, 20.7, 18.1, 15.1.

HRMS (ESI): exact mass calculated for C13H17O2- [(M - H)-], 205.1234; found 205.1232.

ee not determined. No separation found on columns IB, OJ-3, OD, AS-H, IA-3.



1H NMR (400 MHz, CDCl3)
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(S,E)-3-Methoxy-6-methyl-2-(pent-3-en-2-yl)phenol (3j)

Me
OH

OMe

Me

Me

[α]20= - 14.24 (c 2.10, CH2Cl2). 

1H NMR (400 MHz, CDCl3) δ 6.91 – 6.78 (m, 1H), 6.31 (d, J = 8.3 Hz, 1H), 5.91 (s, 1H), 5.90 – 5.66 (m, 

2H), 4.16 – 4.00 (m, 1H), 3.70 (s, 3H), 2.06 (s, 3H), 1.71 (ddd, J = 6.1, 2.3, 1.3 Hz, 3H), 1.26 (dd, J = 7.1, 

0.8 Hz, 3H).

13C NMR (101 MHz, CDCl3) δ 155.7, 154.1, 135.3, 128.5, 126.4, 118.3, 118.2, 102.7, 56.0, 30.9, 18.2, 

17.0, 15.6.

84% ee (determined by chiral HPLC: Chiralcel® OJ-3 column, n-Heptane/EtOH = 99:1, 0.7 mL/min, 

λ = 287.3 nm, 25 °C), major enantiomer. tr = 10.08 min, minor enantiomer. tr = 7.77 min.



1H NMR (400 MHz, CDCl3)
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(R,E)-5-Fluoro-2-methyl-4-(pent-3-en-2-yl)phenol (2k) & (S,E)-3-Fluoro-6-methyl-2-(pent-3-en-2-

yl)phenol (3k)

Me

F

O

Me

Me Me
OH

F

Me Me

Me
OH

F

Me

Me

+

1k 2k 3k

The title compounds were synthesized from 1k (110 mg, 0.52 mmol) following general procedure B. 

The reaction was directly purified by column chromatography (petroleum ether/ethyl acetate 30:1) to 

provide the para-product 2k as colorless oil in 50% yield (50 mg, 0.26 mmol) and the ortho-product 3k 

as colorless oil in 44% yield (44 mg, 0.23 mmol).

(R,E)-5-Fluoro-2-methyl-4-(pent-3-en-2-yl)phenol (2k) 

Me
OH

F

Me Me

[α]20= -1.20 (c 0.30, CH2Cl2).

1H NMR (400 MHz, CDCl3) δ 6.90 (d, J = 8.4 Hz, 1H), 6.51 (d, J = 11.0 Hz, 1H), 5.67 – 5.53 (m, 1H), 5.45 

(dq, J = 15.1, 6.3 Hz, 1H), 4.78 (s, 1H), 3.63 (p, J = 6.9 Hz, 1H), 2.20 (s, 3H), 1.67 (dd, J = 6.3, 1.6 Hz, 3H), 

1.29 (d, J = 7.0 Hz, 3H).

13C NMR (101 MHz, CDCl3) δ 159.1 (d, J = 242.6 Hz), 152.6 (d, J = 11.6 Hz), 135.1, 129.9 (d, J = 6.5 Hz), 

125.2, 124.0, 119.1, 102.8 (d, J = 25.9 Hz), 34.9, 20.8, 18.0, 15.3.

19F NMR (377 MHz, CDCl3) δ -121.2.

HRMS (ESI): exact mass calculated for C12H14FO- [(M - H)-], 193.1034; found 193.1035.

85% ee (determined by chiral HPLC: Chiralcel® OJ-3 column, n-Heptane/EtOH = 99.5:0.5, 0.7 mL/min, 

λ = 287.3 nm, 25 °C), major enantiomer. tr = 41.66 min, minor enantiomer. tr = 53.58 min.



1H NMR (400 MHz, CDCl3)
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(S,E)-3-Fluoro-6-methyl-2-(pent-3-en-2-yl)phenol (3k)

Me
OH

F

Me

Me

[α]20= - 20.81 (c 0.70, CH2Cl2). 

1H NMR (400 MHz, CDCl3) δ 6.92 (t, J = 7.4 Hz, 1H), 6.54 (td, J = 9.4, 2.4 Hz, 1H), 5.95 – 5.71 (m, 3H), 

4.04 – 3.92 (m, 1H), 2.16 (s, 3H), 1.86 – 1.74 (m, 3H), 1.39 (dd, J = 7.7, 2.4 Hz, 3H).

13C NMR (101 MHz, CDCl3) δ 159.2 (d, J = 241.1 Hz), 153.8 (d, J = 6.2 Hz), 134.1, 128.8 (d, J = 10.2 Hz), 

127.1, 120.9 (d, J = 3.3 Hz), 117.5 (d, J = 17.0 Hz), 106.8 (d, J = 23.5 Hz), 31.3 (d, J = 4.6 Hz), 18.2, 17.6, 

15.7.

19F NMR (377 MHz, CDCl3) δ -120.8.

HRMS (ESI): exact mass calculated for C12H14FO- [(M - H)-], 193.1034; found 193.1032.

85% ee (determined by chiral HPLC: Chiralcel® OJ-3 column, n-Heptane/EtOH = 99:1, 0.7 mL/min, λ = 

287.3 nm, 25 °C), major enantiomer. tr = 12.56 min, minor enantiomer. tr = 10.53 min.



1H NMR (400 MHz, CDCl3)
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(R,E)-5-Chloro-2-methyl-4-(pent-3-en-2-yl)phenol (2l) & (S,E)-3-Chloro-6-methyl-2-(pent-3-en-2-

yl)phenol (3l)

Me

Cl

O

Me

Me Me
OH

Cl

Me Me

Me
OH

Cl

Me

Me

+

1l 2l 3l

The title compounds were synthesized from 1l (96 mg, 0.46 mmol) following general procedure B. The 

reaction was directly purified by column chromatography (petroleum ether/ethyl acetate 40:1 to 30:1) 

to provide the para-product 2l as orange oil in 45% yield (43 mg, 0.20 mmol) and the ortho-product 3l 

as yellow oil in 43% yield (41 mg, 0.20 mmol).

(R,E)-5-Chloro-2-methyl-4-(pent-3-en-2-yl)phenol (2l) 

Me
OH

Cl

Me Me

[α]20= + 7.48 (c 1.35, CH2Cl2).

1H NMR (400 MHz, CDCl3) δ 6.96 (s, 1H), 6.82 (t, J = 1.7 Hz, 1H), 5.66 – 5.54 (m, 1H), 5.54 – 5.36 (m, 

1H), 4.79 (d, J = 14.3 Hz, 1H), 3.82 (p, J = 6.7 Hz, 1H), 2.22 (s, 3H), 1.69 (dd, J = 6.3, 1.7 Hz, 3H), 1.27 (d, 

J = 7.0 Hz, 3H).

13C NMR (101 MHz, CDCl3) δ 152.5, 135.9, 135.0, 130.8, 130.1, 124.2, 122.9, 115.9, 37.4, 20.6, 18.1, 

15.7.

HRMS (ESI): exact mass calculated for C12H14ClO- [(M - H)-], 209.0739 (100.0%), 211.0709 (32.0%); found 

209.0738 (100.0%), 211.0706 (32.7%).

88% ee (determined by chiral HPLC: Chiralcel® OJ-3 column, n-Heptane/EtOH = 99.5:0.5, 0.5 mL/min, 

λ = 287.3 nm, 25 °C), major enantiomer. tr = 51.38 min, minor enantiomer. tr = 53.79 min. 
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(S,E)-3-Chloro-6-methyl-2-(pent-3-en-2-yl)phenol (3l)

Me
OH

Cl

Me

Me

[α]20= -35.52 (c 0.75, CH2Cl2).

1H NMR (400 MHz, CDCl3) δ 6.91 (dt, J = 8.0, 0.7 Hz, 1H), 6.86 (d, J = 8.1 Hz, 1H), 6.16 (s, 1H), 5.96 – 5.79 

(m, 2H), 4.29 – 4.14 (m, 1H), 2.15 (d, J = 0.7 Hz, 3H), 1.87 – 1.78 (m, 3H), 1.37 (d, J = 7.2 Hz, 3H).

13C NMR (101 MHz, CDCl3) δ 154.3, 134.0, 131.2, 129.4, 127.6, 127.0, 124.8, 121.1, 36.0, 18.2, 16.2, 

15.9.

HRMS (ESI): exact mass calculated for C12H14ClO- [(M - H)-], 209.0739 (100.0%), 211.0709 (32.0%); found 

209.0741 (100.0%), 211.0710 (32.6%).

85% ee (determined by chiral HPLC: Chiralpak® AS-H column, n-Hexane/IPA = 99.9:0.1, 0.3 mL/min, 

λ = 287.3 nm, 25 °C), major enantiomer. tr = 15.37 min, minor enantiomer. tr = 16.99 min.
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(R,E)-5-Bromo-2-methyl-4-(pent-3-en-2-yl)phenol (2m) & (S,E)-3-bromo-6-methyl-2-(pent-3-en-2-

yl)phenol (3m)

Me

Br

O

Me

Me Me
OH

Br

Me Me

Me
OH

Br

Me

Me

+

1m 2m 3m

The title compounds were synthesized from 1m (100 mg, 0.39 mmol) following general procedure B. 

The reaction was directly purified by column chromatography (petroleum ether/ethyl acetate 30:1) to 

provide the para-product 2m as colorless oil in 63% yield (63 mg, 0.25 mmol) and the ortho-product 

3m as colorless oil in 34% yield (34 mg, 0.13 mmol).

(R,E)-5-Bromo-2-methyl-4-(pent-3-en-2-yl)phenol (2m) 

Me
OH

Br

Me Me

[α]20= + 15.03 (c 2.20, CH2Cl2).

1H NMR (400 MHz, CDCl3) δ 6.98 (s, 1H), 6.97 – 6.89 (m, 1H), 5.66 – 5.39 (m, 2H), 4.69 (s, 1H), 3.79 (ddt, 

J = 7.0, 5.7, 1.3 Hz, 1H), 2.19 (s, 3H), 1.69 (dt, J = 6.0, 1.3 Hz, 3H), 1.30 – 1.22 (m, 3H).

13C NMR (101 MHz, CDCl3) δ 152.6, 137.4, 135.0, 130.1, 129.9, 124.2, 121.0, 119.0, 39.9, 20.7, 18.1, 

15.8.

HRMS (ESI): exact mass calculated for C12H14BrO- [(M - H)-], 253.0234 (100.0%), 255.0213 (97.3%); found 

253.0234 (100.0%), 255.0213 (96.0%).

85% ee (determined by chiral HPLC: Chiralcel® OJ-3 column, n-Heptane/EtOH = 99.5:0.5, 0.7 mL/min, 

λ = 287.3 nm, 25 °C), major enantiomer. tr = 45.27 min, minor enantiomer. tr = 48.13 min
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(S,E)-3-Bromo-6-methyl-2-(pent-3-en-2-yl)phenol (3m)

Me
OH

Br

Me

Me

[α]20= - 59.67 (c 1.35, CH2Cl2).

1H NMR (400 MHz, CDCl3) δ 7.04 (d, J = 8.1 Hz, 1H), 6.85 (dp, J = 8.1, 0.7 Hz, 1H), 6.19 (d, J = 0.5 Hz, 1H), 

5.95 – 5.84 (m, 2H), 4.32 – 4.13 (m, 1H), 2.14 (d, J = 0.8 Hz, 3H), 1.85 – 1.77 (m, 3H), 1.37 (d, J = 7.1 Hz, 

3H).

13C NMR (101 MHz, CDCl3) δ 154.2, 134.0, 130.0, 128.5, 127.7, 125.7, 124.5, 121.8, 39.3, 18.3, 16.1, 

15.9.

HRMS (ESI): exact mass calculated for C12H14BrO- [(M - H)-], 253.0234 (100.0%), 255.0213 (97.3%); found 

253.0238 (100.0%), 255.0217 (96.1%).

81% ee (determined by chiral HPLC: Chiralcel® OD column, n-Heptane/EtOH = 99.9:0.1, 0.3 mL/min, 

λ = 287.3 nm, 25 °C), major enantiomer. tr = 15.96 min, minor enantiomer. tr = 16.92 min
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(R,E)-2-Methoxy-5-methyl-4-(pent-3-en-2-yl)phenol (2n) & (S,E)-6-methoxy-3-methyl-2-(pent-3-en-

2-yl)phenol (3n)

MeO

Me

O

Me

Me MeO
OH

Me

Me Me

MeO
OH

Me

Me

Me

+

1n 2n 3n

The title compounds were synthesized from 1n (100 mg, 0.49 mmol) following general procedure B. 

The reaction was directly purified by column chromatography (petroleum ether/ethyl acetate 30:1) to 

provide the para-product 2n as colorless oil in 31% yield (31 mg, 0.15 mmol) and the ortho-product 3n 

as colorless oil in 68% yield (68 mg, 0.33 mmol).

(R,E)-2-Methoxy-5-methyl-4-(pent-3-en-2-yl)phenol (2n) 

MeO
OH

Me

Me Me

[α]20= + 19.76 (c 2.85, CH2Cl2). 

1H NMR (400 MHz, CDCl3) δ 6.69 (d, J = 11.8 Hz, 2H), 5.56 (dd, J = 15.4, 6.1 Hz, 1H), 5.41 (d, J = 17.6 Hz, 

2H), 3.86 (s, 3H), 3.56 (t, J = 6.8 Hz, 1H), 2.22 (s, 3H), 1.70 – 1.62 (m, 3H), 1.28 (d, J = 7.1 Hz, 3H).

13C NMR (101 MHz, CDCl3) δ 151.8, 144.8, 143.4, 135.9, 128.3, 123.4, 116.3, 109.1, 56.2, 37.5, 20.9, 

18.6, 18.0.

HRMS (ESI): exact mass calculated for C13H17O2- [(M - H)-], 205.1234; found 205.1231.

87% ee (determined by chiral HPLC: Chiralcel® OJ-3 column, n-Heptane/EtOH = 99:1, 0.7 mL/min, λ = 

287.3 nm, 25 °C), major enantiomer. tr = 15.33 min, minor enantiomer. tr = 16.72 min. 
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(S,E)-6-Methoxy-3-methyl-2-(pent-3-en-2-yl)phenol (3n)

MeO
OH

Me

Me

Me

[α]20= -8.09 (c 2.00, CH2Cl2).

Compound 3n was obtained as 1.5:1.0 E/Z mixture as measured by the ratio of the major (E)-isomer δ 

6.62 (s, 2H, integral= 2.98), to the minor (Z)-isomer δ 6.61 (s, 2H, integral= 2.00);  1H NMR (400 MHz, 

CDCl3) δ 6.62 (s, 2.98H), 6.61 (s, 2.00H), 6.04 (ddq, J = 10.5, 8.6, 1.8 Hz, 1.08H), 5.95 (ddq, J = 15.3, 6.7, 

1.7 Hz, 1.66H), 5.78 (s, 1.56H), 5.76 (s, 1.03H), 5.49 (dqd, J = 15.2, 6.4, 1.5 Hz, 1.76H), 5.44 – 5.36 (m, 

1.08H), 4.10 (p, J = 7.5 Hz, 1.15H), 3.84 (d, J = 1.4 Hz, 10.54H), 2.33 (s, 3.23H), 2.27 (s, 5.24H), 1.67 (dt, 

J = 6.4, 1.4 Hz, 4.98H), 1.61 (ddd, J = 6.9, 1.8, 0.5 Hz, 3.30H), 1.41 (d, J = 7.2 Hz, 5.10H), 1.38 (d, J = 7.1 

Hz, 3.40H).

13C NMR (101 MHz, CDCl3) δ 145.4, 145.2, 144.0, 143.9, 135.0, 134.8, 130.5, 129.9, 128.9, 128.6, 123.8, 

122.7, 121.2, 121.1, 108.2, 108.0, 56.1, 36.6, 31.8, 20.4, 20.3, 19.5, 18.6, 18.0, 13.1.

HRMS (ESI): exact mass calculated for C13H17O2- [(M - H)-], 205.1234; found 205.1232.

(E)-isomer: 87% ee (determined by chiral HPLC: Chiralcel® OJ-3 column, n-Heptane/EtOH = 99:1, 

0.7 mL/min, λ = 287.3 nm, 25 °C), major enantiomer. tr = 12.30 min, minor enantiomer. tr = 19.07 min.

(Z)-isomer: 87% ee (determined by chiral HPLC: Chiralcel® OJ-3 column, n-Heptane/EtOH = 99:1, 

0.7 mL/min, λ = 287.3 nm, 25 °C), major enantiomer. tr = 30.41 min, minor enantiomer. tr = 15.14 min.
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(R,E)-2-Fluoro-5-methyl-4-(pent-3-en-2-yl)phenol (2o) & (S,E)-6-fluoro-3-methyl-2-(pent-3-en-2-

yl)phenol (3o)

F

Me

O

Me

Me F
OH

Me

Me Me

F
OH

Me

Me

Me

+

1o 2o 3o

The title compounds were synthesized from 1o (90 mg, 0.46 mmol) following general procedure B. 

The reaction was directly purified by column chromatography (petroleum ether/ethyl acetate 40:1 to 

30:1) to provide the para-product 2o as pale-yellow oil in 53% yield (48 mg, 0.25 mmol) and the ortho-

product 3o as pale-yellow oil in 46% yield (41 mg, 0.21 mmol).

(R,E)-2-Fluoro-5-methyl-4-(pent-3-en-2-yl)phenol (2o) 

F
OH

Me

Me Me

[α]20= + 0.60 (c 1.15, CH2Cl2).

1H NMR (400 MHz, CDCl3) δ 6.89 (d, J = 12.2 Hz, 1H), 6.79 (d, J = 9.1 Hz, 1H), 5.51 (ddd, J = 15.4, 6.1, 1.6 

Hz, 1H), 5.46 – 5.33 (m, 1H), 5.06 (s, 1H), 3.52 (p, J = 6.8 Hz, 1H), 2.23 (s, 3H), 1.67 (dt, J = 6.2, 1.4 Hz, 

3H), 1.26 (d, J = 7.0 Hz, 3H).

13C NMR (101 MHz, CDCl3) δ 149.6 (d, J = 234.2 Hz), 140.9 (d, J = 14.4 Hz), 137.3 (d, J = 4.7 Hz), 135.4, 

132.0 (d, J = 3.5 Hz), 123.9, 118.8, 113.3 (d, J = 18.1 Hz), 37.3, 20.8, 18.8, 18.0.

19F NMR (377 MHz, CDCl3) δ -144.7.

88% ee (determined by chiral HPLC: Chiralpak® AS-H column, n-Hexane/iPrOH = 99.7:0.3, 0.5 mL/min, 

λ = 287.3 nm, 25 °C), major enantiomer. tr = 35.18 min, minor enantiomer. tr = 40.70 min.

HRMS (ESI): exact mass calculated for C12H14FO- [(M - H)-], 193.1034; found 193.1025.
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19F NMR (377 MHz, CDCl3)

-220-210-200-190-180-170-160-150-140-130-120-110-100-90-80-70-60-50-40-30-20-1001020
f1 (ppm)

-1
44

.7
1







(S,E)-6-Fluoro-3-methyl-2-(pent-3-en-2-yl)phenol (3o)

F
OH

Me

Me

Me

[α]20= - 21.88 (c 2.05, CH2Cl2).

1H NMR (400 MHz, CDCl3) δ 6.82 (dd, J = 10.2, 8.4 Hz, 1H), 6.62 (dd, J = 8.8, 5.0 Hz, 1H), 5.92 (ddq, J = 

15.6, 5.1, 1.6 Hz, 1H), 5.71 – 5.54 (m, 1H), 5.47 (dd, J = 3.8, 0.8 Hz, 1H), 3.86 – 3.74 (m, 1H), 2.28 (s, 3H), 

1.73 (dt, J = 6.4, 1.7 Hz, 3H), 1.39 (d, J = 7.2 Hz, 3H).

13C NMR (101 MHz, CDCl3) δ 150.5 (d, J = 236.5 Hz), 142.5 (d, J = 13.1 Hz), 134.3, 131.8 (d, J = 3.6 Hz), 

131.6, 125.5, 121.8 (d, J = 6.9 Hz), 112.8 (d, J = 17.9 Hz), 36.3 (d, J = 2.5 Hz), 20.2, 18.1, 17.8.

19F NMR (377 MHz, CDCl3) δ -142.6.

HRMS (ESI): exact mass calculated for C12H14FO- [(M - H)-], 193.1034; found 193.1031.

86% ee (determined by chiral HPLC: Chiralcel® OJ-3 column, n-Heptane/EtOH = 99:1, 0.7 mL/min, λ = 

287.3 nm, 25 °C), major enantiomer. tr = 13.36 min, minor enantiomer. tr = 18.51 min.
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(R,E)-2-Chloro-5-methyl-4-(pent-3-en-2-yl)phenol (2p) & (S,E)-6-chloro-3-methyl-2-(pent-3-en-2-

yl)phenol (3p)

Cl

Me

O

Me

Me Cl
OH

Me

Me Me

Cl
OH

Me

Me

Me

+

1p 2p 3p

The title compounds were synthesized from 1p (102 mg, 0.48 mmol) following general procedure B. 

The reaction was directly purified by column chromatography (petroleum ether/ethyl acetate 30:1) to 

provide the para-product 2p as orange oil in 40% yield (41 mg, 0.20 mmol) and the ortho-product 3p 

as yellow oil in 47% yield (48 mg, 0.23 mmol).

(R,E)-2-Chloro-5-methyl-4-(pent-3-en-2-yl)phenol (2p) 

Cl
OH

Me

Me Me

[α]20= - 24.22 (c 1.25, CH2Cl2).

1H NMR (400 MHz, CDCl3) δ 7.09 (s, 1H), 6.83 (s, 1H), 5.62 – 5.45 (m, 1H), 5.45 – 5.29 (m, 2H), 3.52 (p, 

J = 6.9 Hz, 1H), 2.25 (s, 3H), 1.67 (dt, J = 6.2, 1.4 Hz, 3H), 1.27 (d, J = 7.0 Hz, 3H).

13C NMR (101 MHz, CDCl3) δ 149.1, 138.0, 136.3, 135.4, 126.6, 124.0, 117.9, 117.2, 37.3, 20.9, 19.2, 

18.0.

HRMS (ESI): exact mass calculated for C12H14ClO- [(M - H)-], 209.0739 (100.0%), 211.0709 (32.0%); found 

209.0740 (100.0%), 211.0707 (30.3%).

84% ee (determined by chiral HPLC: Chiralcel® OJ-3 column, n-Heptane/iPrOH = 99.5:0.5, 0.7 mL/min, 

λ = 287.3 nm, 25 °C), major enantiomer. tr = 20.59 min, minor enantiomer. tr = 22.48 min.
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(S,E)-6-Chloro-3-methyl-2-(pent-3-en-2-yl)phenol (3p)

Cl
OH

Me

Me

Me

[α]20= - 2.38 (c 2.40, CH2Cl2).

1H NMR (400 MHz, CDCl3) δ 7.07 (d, J = 8.2 Hz, 1H), 6.66 (d, J = 8.3, 0.7 Hz, 1H), 5.97 – 5.88 (m, 2H), 

5.68 – 5.54 (m, 1H), 3.89 – 3.78 (m, 1H), 2.30 (d, J = 0.7 Hz, 3H), 1.71 (dt, J = 6.4, 1.6 Hz, 3H), 1.39 (d, 

J = 7.2 Hz, 3H).

13C NMR (101 MHz, CDCl3) δ 149.9, 135.8, 134.3, 131.2, 126.5, 125.3, 123.2, 118.8, 36.5, 20.5, 18.1, 

17.8.

HRMS (ESI): exact mass calculated for C12H14ClO- [(M - H)-], 209.0739 (100.0%), 211.0709 (32.0%); found 

209.0738 (100.0%), 211.0701 (28.6%).

81% ee (determined by chiral HPLC: Chiralcel® OJ-3 column, n-Heptane/EtOH = 99:1, 0.7 mL/min, 

λ = 287.3 nm, 25 °C), major enantiomer. tr = 8.37 min, minor enantiomer. tr = 9.75 min.
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(R,E)-2-Bromo-5-methyl-4-(pent-3-en-2-yl)phenol (2q) & (S,E)-6-bromo-3-methyl-2-(pent-3-en-2-

yl)phenol (3q)

Br

Me

O

Me

Me Br
OH

Me

Me Me

Br
OH

Me

Me

Me

+

1q 2q 3q

The title compounds were synthesized from 1q (100 mg, 0.39 mmol) following general procedure B. 

The reaction was directly purified by column chromatography (petroleum ether/ethyl acetate 30:1) to 

provide the para-product 2q as colorless oil in 28% yield (28 mg, 0.11 mmol) and the ortho-product 3q 

as colorless oil in 60% yield (60 mg, 0.24 mmol).

(R,E)-2-Bromo-5-methyl-4-(pent-3-en-2-yl)phenol (2q) 

Br
OH

Me

Me Me

[α]20= - 12.61 (c 1.40, CH2Cl2).

1H NMR (400 MHz, CDCl3) δ 7.21 (s, 1H), 6.81 (d, J = 0.8 Hz, 1H), 5.51 (ddq, J = 15.3, 6.0, 1.4 Hz, 1H), 

5.39 (dqd, J = 15.3, 6.2, 1.3 Hz, 1H), 5.26 (d, J = 1.0 Hz, 1H), 3.57 – 3.42 (m, 1H), 2.24 (d, J = 0.7 Hz, 3H), 

1.67 (dt, J = 6.2, 1.4 Hz, 3H), 1.30 – 1.20 (m, 3H).

13C NMR (101 MHz, CDCl3) δ 150.0, 138.5, 137.2, 135.4, 129.5, 124.1, 117.7, 107.4, 37.2, 20.9, 19.3, 

18.1.

HRMS (ESI): exact mass calculated for C12H14BrO- [(M - H)-], 253.0234 (100.0%), 255.0213 (97.3%); found 

253.0238 (100.0%), 255.0257 (96.5%).

84% ee (determined by chiral HPLC: Chiralcel® OJ-3 column, n-Heptane/EtOH = 99.5:0.5, 0.7 mL/min, 

λ = 287.3 nm, 25 °C), major enantiomer. tr = 18.21 min, minor enantiomer. tr = 19.11 min.
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(S,E)-6-Bromo-3-methyl-2-(pent-3-en-2-yl)phenol (3q)

Br
OH

Me

Me

Me

Compound 3q was obtained as 1.3:1.0 E/Z mixture as measured by the ratio of the major (E)-isomer δ 

7.22 (d, J = 8.2 Hz, 1H, integral= 1.30), to the minor (Z)-isomer δ 7.00 (d, J = 7.8 Hz, 1H, integral= 1.00); 
1H NMR (400 MHz, CDCl3) δ 7.22 (d, J = 8.2 Hz, 1.30H), 7.00 (d, J = 7.8 Hz, 1.00H), 6.78 (dd, J = 7.8, 0.8 

Hz, 1.09H), 6.63 – 6.59 (m, 1.70H), 5.95 – 5.88 (m, 2.96H), 5.75 (s, 0.97H), 5.69 – 5.58 (m, 2.77H), 5.57 

– 5.43 (m, 1.45H), 3.90 – 3.74 (m, 2.72H), 2.37 (s, 3.17H), 2.29 (d, J = 0.6 Hz, 4.82H), 1.75 – 1.66 (m, 

9.04H), 1.39 (d, J = 7.2 Hz, 5.53H), 1.31 (d, J = 7.1 Hz, 3.80H).

13C NMR (101 MHz, CDCl3) δ 150.8, 149.6, 136.6, 136.0, 135.1, 134.3, 131.2, 130.9, 129.7, 126.3, 125.5, 

124.4, 123.9, 122.3, 113.8, 109.1, 36.6, 36.4, 23.1, 20.5, 20.2, 18.1, 18.1, 17.7.

HRMS (ESI): exact mass calculated for C12H14BrO- [(M - H)-], 253.0234 (100.0%), 255.0213 (97.3%); found 

253.0238 (100.0%), 255.0217 (96.1%).

HRMS (ESI): exact mass calculated for C12H14BrO- [(M - H)-], 253.0234; found 253.0230.

86% ee (determined by chiral HPLC: Chiralcel® OJ-3 column, n-Hexane/EtOH = 99.9:0.1, 0.3 mL/min, 

λ = 287.3 nm, 25 °C), major enantiomer. tr = 26.54 min, minor enantiomer. tr = 29.43 min.
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(R,E)-5-Bromo-2-methoxy-4-(pent-3-en-2-yl)phenol (2r) & (S,E)-3-bromo-6-methoxy-2-(pent-3-en-2-

yl)phenol (3r)

MeO

Br

O

Me

Me MeO
OH

Br

Me Me

MeO
OH

Br

Me

Me

+

1r 2r 3r

The title compounds were synthesized from 1r (100 mg, 0.37 mmol) following general procedure B. 

The reaction was directly purified by column chromatography (petroleum ether/ethyl acetate 30:1) to 

provide the para-product 2r as colorless oil in 26% yield (26 mg, 0.10 mmol) and the ortho-product 3r 

as colorless oil in 73% yield (73 mg, 0.27 mmol).

(R,E)-5-Bromo-2-methoxy-4-(pent-3-en-2-yl)phenol (2r) 

MeO
OH

Br

Me Me

[α]20= + 2.01 (c 1.20, CH2Cl2).

1H NMR (400 MHz, CDCl3) δ 7.09 (s, 1H), 6.68 (s, 1H), 5.62 – 5.48 (m, 2H), 5.47 (s, 1H), 3.87 (s, 3H), 3.83 

(tdd, J = 8.2, 4.0, 2.7 Hz, 1H), 1.69 (dt, J = 6.0, 1.3 Hz, 3H), 1.27 (d, J = 7.0 Hz, 3H).

13C NMR (101 MHz, CDCl3) δ 146.30, 144.47, 136.88, 134.87, 124.44, 118.48, 114.55, 110.02, 56.18, 

40.46, 20.65, 18.15.

HRMS (ESI): exact mass calculated for C12H14BrO2- [(M - H)-], 269.0183; found 269.0181.

85% ee (determined by chiral HPLC: Chiralcel® OJ-3 column, n-Heptane/EtOH = 99:1, 0.7 mL/min, λ = 

287.3 nm, 25 °C), major enantiomer. tr = 17.71 min, minor enantiomer. tr = 20.25 min.
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(S,E)-3-Bromo-6-methoxy-2-(pent-3-en-2-yl)phenol (3r)

MeO
OH

Br

Me

Me

[α]20= - 10.19 (c 1.80, CH2Cl2).

Compound 3r was obtained as 2.2:1.0 E/Z mixture as measured by the ratio of the major (E)-isomer δ 

4.17 – 4.05 (m, 1H, integral= 2.22), to the minor (Z)-isomer δ 4.45 – 4.32 (m, 1H, integral= 1.00); 1H 

NMR (400 MHz, CDCl3) δ 7.08 – 7.03 (m, 2.89H), 6.62 – 6.55 (m, 3.08H), 6.06 (ddq, J = 10.5, 8.7, 1.8 Hz, 

1.01H), 5.98 (ddq, J = 15.3, 7.0, 1.7 Hz, 2.17H), 5.92 (s, 2.03H), 5.88 (s, 0.99H), 5.59 (dqd, J = 15.4, 6.4, 

1.4 Hz, 2.23H), 5.45 (dqd, J = 10.6, 6.8, 1.3 Hz, 1.04H), 4.45 – 4.32 (m, 1.0H), 4.17 – 4.05 (m, 2.22H), 

3.85 (s, 9.53H), 1.70 – 1.65 (m, 9.43H), 1.43 (d, J = 7.1 Hz, 6.48H), 1.40 (d, J = 7.1 Hz, 3.25H).

13C NMR (101 MHz, CDCl3) δ 146.5, 146.3, 144.9, 144.8, 134.0, 133.7, 131.3, 130.7, 124.9, 123.7, 123.6, 

123.6, 115.9, 115.6, 109.7, 109.5, 56.3, 19.0, 18.3, 18.0, 13.4.

(E)-isomer: 83% ee (determined by chiral HPLC: Chiralcel® OJ-3 column, n-Hexane/EtOH = 99:1, 

0.7 mL/min, λ = 287.3 nm, 25 °C), major enantiomer. tr = 14.39 min, minor enantiomer. tr = 19.55 min.

HRMS (ESI): exact mass calculated for C12H14BrO2- [(M - H)-], 269.0183 (100.0%), 271.0162 (97.3%); 

found 269.0175 (100.0%), 271.0156 (94.2%).

(Z)-isomer: 84% ee (determined by chiral HPLC: Chiralcel® OJ-3 column, n-Hexane/EtOH = 99:1, 

0.7 mL/min, λ = 287.3 nm, 25 °C), major enantiomer. tr = 32.04 min, minor enantiomer. tr = 16.17 min.
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2-Ethoxy-4-((R,E)-pent-3-en-2-yl)-5-((E)-prop-1-en-1-yl)phenol (2s) & 6-ethoxy-2-((S,E)-pent-3-en-2-

yl)-3-((E)-prop-1-en-1-yl)phenol (3s)

EtO
O

Me

Me EtO
OH

Me Me

EtO
OH

Me

Me

+

1s 2s 3s

The title compounds were synthesized from 1s (50 mg, 0.20 mmol) following general procedure B. The 

reaction was directly purified by column chromatography (petroleum ether/ethyl acetate 30:1) to 

provide the para-product 2s as colorless oil in 30% yield (15 mg, 0.06 mmol) and the ortho-product 3s 

as colorless oil in 70% yield (35 mg, 0.14 mmol).

2-Ethoxy-4-((R,E)-pent-3-en-2-yl)-5-((E)-prop-1-en-1-yl)phenol (2s) 

EtO
OH

Me Me

[α]20= + 24.72 (c 0.50, CH2Cl2).

1H NMR (400 MHz, CDCl3) δ 6.90 (s, 1H), 6.56 (d, J = 5.1 Hz, 1H), 5.88 (dq, J = 15.4, 6.6 Hz, 1H), 5.55 – 

5.45 (m, 1H), 5.39 (s, 1H), 5.37 – 5.25 (m, 1H), 4.14 – 3.94 (m, 2H), 3.68 – 3.54 (m, 1H), 1.78 (td, J = 6.7, 

1.7 Hz, 3H), 1.61 (dt, J = 6.3, 1.5 Hz, 3H), 1.36 (td, J = 7.0, 3.8 Hz, 3H), 1.19 (d, J = 7.1 Hz, 3H).

13C NMR (101 MHz, CDCl3) δ 145.2, 143.9, 136.1, 135.0, 129.6, 128.1, 126.2, 123.7, 112.1, 110.0, 64.6, 

36.9, 21.2, 18.9, 18.1, 15.1.

HRMS (ESI): exact mass calculated for C16H21O2- [(M - H)-], 245.1547; found 245.1525.

79% ee (determined by chiral HPLC: Chiralcel® OD column, n-Hexane/EtOH = 99.5:0.5, 0.7 mL/min, λ = 

287.3 nm, 25 °C), major enantiomer. tr = 11.50 min, minor enantiomer. tr = 9.73 min.
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6-Ethoxy-2-((S,E)-pent-3-en-2-yl)-3-((E)-prop-1-en-1-yl)phenol (3s)

EtO
OH

Me

Me

[α]20= - 44.01 (c 1.20, CH2Cl2).

Compound 3s was obtained as 1.9:1.0 E/Z mixture as measured by the ratio of the major (E)-isomer δ 

3.94 (tt, J = 7.5, 5.8 Hz, 1H, integral= 1.92) to the minor (Z)-isomer δ 4.20 (p, J = 7.5 Hz, 1H, integral= 

1.00); 1H NMR (400 MHz, CDCl3) δ 6.86 – 6.78 (m, 2.88H), 6.76 – 6.59 (m, 5.76H), 6.02 (ddq, J = 10.4, 

8.5, 1.8 Hz, 1.00H), 5.97 – 5.85 (m, 3.95H), 5.83 (s, 1.95H), 5.83 (s, 1.06H), 5.53 – 5.44 (m, 1.72H), 5.40 

(dqd, J = 10.7, 6.6, 1.5 Hz, 1.05H), 4.20 (p, J = 7.5 Hz, 1.0H), 4.12 – 4.04 (m, 5.96H), 3.94 (tt, J = 7.5, 5.8 

Hz, 1.92H), 1.87 (ddd, J = 8.4, 6.6, 1.7 Hz, 8.66H), 1.67 (dt, J = 6.4, 1.6 Hz, 5.92H), 1.58 (dd, J = 6.8, 1.9 

Hz, 4.26H), 1.48 – 1.34 (m, 17.91H).

13C NMR (101 MHz, CDCl3) δ 145.2, 145.1, 143.7, 143.6, 135.2, 135.1, 131.2, 131.0, 130.0, 130.0, 129.4, 

128.7, 126.7, 126.3, 123.8, 122.9, 118.4, 118.4, 109.4, 109.2, 64.6, 36.0, 31.6, 19.8, 19.0, 18.8, 18.8, 

18.1, 15.1, 13.2.

(E)-isomer: 84% ee (determined by chiral HPLC: Chiralcel® OJ-3 column, n-Hexane/EtOH = 99.9:0.1, 

0.2 mL/min, λ = 287.3 nm, 25 °C), major enantiomer. tr = 36.85 min, minor enantiomer. tr = 31.60 min.

HRMS (ESI): exact mass calculated for C16H21O2- [(M - H)-], 245.1547; found 245.1525.

(Z)-isomer: 84% ee (determined by chiral HPLC: Chiralcel® OJ-3 column, n-Hexane/EtOH = 99.9:0.1, 

0.2 mL/min, λ = 287.3 nm, 25 °C), major enantiomer. tr = 33.94 min, minor enantiomer. tr = 32.13 min.
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(E)-2,5-Dimethyl-4-(4-phenylbut-3-en-2-yl)phenol (5a)

 

Me

Me

OH

Me Ph

The title compound was synthesized from 4a (100 mg, 0.40 mmol) following general procedure B. The 

reaction was directly purified by column chromatography (petroleum ether/ethyl acetate 40:1 to 5:1) 

to provide the product 5a as orange oil in 92% yield (92 mg, 0.37 mmol). 

1H NMR (400 MHz, CDCl3) δ 7.39 – 7.27 (m, 4H), 7.23 – 7.17 (m, 1H), 6.97 (s, 1H), 6.61 (s, 1H), 6.35 (d, 

J = 2.6 Hz, 2H), 4.63 (s, 1H), 3.76 (qt, J = 7.0, 2.4 Hz, 1H), 2.30 (s, 3H), 2.23 (s, 3H), 1.42 (d, J = 7.0 Hz, 

3H).

13C NMR (101 MHz, CDCl3) δ 151.9, 137.9, 135.8, 135.4, 134.6, 129.1, 128.6, 128.2, 127.1, 126.2, 121.2, 

117.0, 37.5, 20.8, 19.2, 15.6.
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3,6-Dimethyl-1',2',3',4'-tetrahydro-[1,1'-biphenyl]-2-ol (6b)

Me

Me

OH

The title compound was synthesized from 4b (96 mg, 0.48 mmol) following general procedure B. The 

reaction was directly purified by column chromatography (petroleum ether/ethyl acetate 40:1) to 

provide the product 6b as colorless oil in quantitative yield (96 mg, 0.48 mmol). 

1H NMR (400 MHz, CDCl3) δ 6.91 (d, J = 7.6 Hz, 1H), 6.66 (d, J = 7.6 Hz, 1H), 6.23 – 6.14 (m, 2H), 6.00 – 

5.92 (m, 1H), 3.79 – 3.69 (m, 1H), 2.30 (s, 3H), 2.25 – 2.15 (m, 5H), 2.01 – 1.90 (m, 2H), 1.82 – 1.64 (m, 

2H).

13C NMR (101 MHz, CDCl3) δ 153.7, 134.2, 132.8, 130.5, 128.7, 127.7, 123.8, 121.9, 36.2, 27.9, 25.0, 

22.5, 20.2, 16.1.
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4-Allyl-2,5-dimethylphenol (5c) & 2-Allyl-3,6-dimethylphenol (6c)

Me

Me

O Me
OH

Me

Me
OH

Me

+

4c 5c 6c

The title compounds were synthesized from 4c (60 mg, 0.38 mmol) following modified general 

procedure B at 100 °C. The reaction was directly purified by column chromatography (petroleum 

ether/ethyl acetate 30:1) to provide the para-product 5c as yellow oil in 33 % yield (20 mg, 0.12 mmol) 

and the ortho-product 6c as pale-yellow oil in 52 % yield (31 mg, 0.19 mmol).

4-Allyl-2,5-dimethylphenol (5c) 

Me
OH

Me

1H NMR (400 MHz, CDCl3) δ 6.88 (s, 1H), 6.61 (s, 1H), 5.99 – 5.85 (m, 1H), 5.06 – 4.92 (m, 2H), 3.27 (dt, 

J = 6.3, 1.7 Hz, 2H), 2.22 (s, 3H), 2.20 (s, 3H).

13C NMR (101 MHz, CDCl3) δ 152.2, 137.3, 135.3, 131.9, 130.3, 121.0, 116.9, 115.3, 37.0, 19.0, 15.4.
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2-Allyl-3,6-dimethylphenol (6c)

Me
OH

Me

1H NMR (400 MHz, CDCl3) δ 6.92 (dd, J = 7.6, 4.9 Hz, 1H), 6.70 (t, J = 6.4 Hz, 1H), 5.98 (ddq, J = 17.3, 

10.1, 5.8 Hz, 1H), 5.08 (ttd, J = 15.2, 3.7, 1.8 Hz, 2H), 4.87 – 4.79 (m, 1H), 3.45 (ddt, J = 5.9, 4.0, 1.8 Hz, 

2H), 2.27 (d, J = 5.4 Hz, 3H), 2.23 (d, J = 4.7 Hz, 3H).

13C NMR (101 MHz, CDCl3) δ 152.5, 135.8, 135.5, 128.5, 123.3, 122.3, 121.4, 115.7, 31.1, 19.6, 15.9.
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4-(But-3-en-2-yl)-2,5-dimethylphenol (5d) & (E)-2-(But-2-en-1-yl)-3,6-dimethylphenol (6d)

Me

Me

O Me
OH

Me

Me
OH

Me

+

4d 5d 6d

Me

Me

Me

The title compounds were synthesized from 4d (100 mg, 0.57 mmol) following general procedure B. 

The reaction was directly purified by column chromatography (petroleum ether/ethyl acetate 40:1 to 

30:1 to 20:1) to provide the para-product 5d as yellow oil in 54 % yield (54 mg, 0.31 mmol) and the 

ortho-product 6d as pale green oil in 41 % yield (41 mg, 0.23 mmol).



4-(But-3-en-2-yl)-2,5-dimethylphenol (5d) 

Me
OH

Me

Me

1H NMR (400 MHz, CDCl3) δ 6.94 (s, 1H), 6.71 (s, 1H), 6.04 – 5.91 (m, 1H), 5.27 (s, 1H), 5.05 – 4.97 (m, 

2H), 3.65 – 3.55 (m, 1H), 2.31 (s, 3H), 2.26 (s, 3H), 1.32 (d, J = 7.0 Hz, 3H).

13C NMR (101 MHz, CDCl3) δ 152.9, 143.4, 136.0, 134.8, 129.2, 121.4, 117.5, 112.8, 38.1, 20.2, 19.1, 

15.9.
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(E)-2-(But-2-en-1-yl)-3,6-dimethylphenol (6d)

Me
OH

Me

Me

1H NMR (400 MHz, CDCl3) δ 6.93 – 6.88 (m, 1H), 6.68 (d, J = 7.6 Hz, 1H), 5.68 – 5.36 (m, 2H), 4.98 (s, 

1H), 3.39 – 3.30 (m, 2H), 2.26 (s, 3H), 2.21 (s, 3H), 1.68 (dt, J = 4.8, 1.6 Hz, 3H).

13C NMR (101 MHz, CDCl3) δ 152.7, 135.1, 128.4, 128.3, 126.8, 123.9, 122.2, 121.7, 30.0, 19.7, 17.9, 

15.9.
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2,5-Dimethyl-4-(pent-3-yn-2-yl)phenol (5e) & 3,6-dimethyl-2-(penta-2,3-dien-2-yl)phenol (6e)

Me

Me

O

Me

Me
OH

Me

Me

Me

Me

+

4e 5e 6e

Me

Me

O

Me

Me

The title compounds were synthesized from 4e (98 mg, 0.52 mmol) following general procedure B at 

110 °C. The reaction was directly purified by column chromatography (petroleum ether/ethyl acetate 

200:1 to 10:1) to provide the para-product 5e as orange solids in 26% yield (25 mg, 0.13 mmol) and 

compound 6e as colorless oil in 27% yield (26 mg, 0.14 mmol).

2,5-Dimethyl-4-(pent-3-yn-2-yl)phenol (5e) 

Me
OH

Me

Me
Me

1H NMR (400 MHz, CDCl3) δ 7.22 (s, 1H), 6.55 (s, 1H), 4.50 (s, 1H), 3.78 (qq, J = 7.1, 2.4 Hz, 1H), 2.26 (s, 

3H), 2.23 (s, 3H), 1.83 (d, J = 2.4 Hz, 3H), 1.38 (d, J = 7.1 Hz, 3H).

13C NMR (101 MHz, CDCl3) δ 152.2, 134.3, 133.7, 129.3, 121.3, 116.9, 82.9, 76.6, 27.7, 23.4, 18.8, 15.5, 

3.8.
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3,6-Dimethyl-2-(penta-2,3-dien-2-yl)phenol (6e)

Me

Me

O

Me

Me

1H NMR (400 MHz, CDCl3) δ 6.90 (d, J = 7.6 Hz, 1H), 6.63 (d, J = 7.6 Hz, 1H), 5.53 (dq, J = 3.1, 1.5 Hz, 1H), 

4.57 (ddddt, J = 8.2, 6.6, 5.0, 3.4, 1.5 Hz, 1H), 2.44 (s, 3H), 2.18 (s, 6H), 1.42 (d, J = 6.6 Hz, 3H).

13C NMR (101 MHz, CDCl3) δ 153.3, 132.4, 129.8, 126.3, 124.1, 124.0, 123.6, 70.2, 23.0, 22.7, 20.3, 16.2.
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Limitations

MeO
O

O

MeO
O

OH

MeO
O

MeO

MeO
O

OTES

MeO
O

N3

Me
O

O

no rearrangement:

Cl

Cl

O

Me

Me

Me

Me

Me

Me

Me

Me

Me

Me Me

Me

Me

Me

ortho-selective:

SI1 SI2

SI3 SI4

SI5

SI6

SI7

During substrate scope exploration, we faced difficulties with the rearrangement of certain 

compounds. Compounds SI1-SI5 were successfully synthesized as racemates. However, the 

subsequent rearrangement did not provide satisfactory results, as compounds SI1-5 failed to give 

conversion at 60 °C (and 100 °C). Compounds SI6-7 afforded selectively the ortho-product. As a 

consequence, these compounds were excluded from further studies, and no asymmetric synthesis was 

attempted.



(E)-4-Methyl-3-(pent-3-en-2-yloxy)benzaldehyde (SI1)

Me
O Me

Me

O

The title compound was synthesized from commercially available 3-hydroxy-4-methylbenzaldehyde 

(192 mg, 1.38 mmol) following racemic general procedure A. The crude material was purified by 

column chromatography (petroleum ether/ethyl acetate 40:1) to provide the desired product SI1 as 

colorless oil in 97% yield (274 mg, 1.34 mmol).

1H NMR (400 MHz, CDCl3) δ 9.89 (s, 1H), 7.36 – 7.26 (m, 3H), 5.74 (dqd, J = 15.4, 6.4, 1.0 Hz, 1H), 5.53 

(ddq, J = 15.5, 6.5, 1.6 Hz, 1H), 4.97 – 4.75 (m, 1H), 2.29 (s, 3H), 1.69 (ddd, J = 6.5, 1.7, 0.8 Hz, 3H), 1.43 

(d, J = 6.3 Hz, 3H).

13C NMR (101 MHz, CDCl3) δ 192.2, 156.9, 135.9, 135.8, 131.9, 131.1, 127.7, 124.0, 111.6, 74.8, 21.7, 

17.9, 17.2.

HRMS (ESI): exact mass calculated for C13H17O2+ [(M + H)+], 205.1223; found 205.1218.
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(E)-4-Methoxy-3-(pent-3-en-2-yloxy)benzaldehyde (SI2)

MeO
O

Me

Me

O

The title compound was synthesized from commercially available 3-hydroxy-4-methoxybenzaldehyde 

(154 mg, 0.99 mmol) following racemic general procedure A. The crude material was purified by 

column chromatography (petroleum ether/ethyl acetate 40:1) to provide the desired product SI2 as 

colorless oil in 75% yield (164 mg, 0.75 mmol).

1H NMR (400 MHz, CDCl3) δ 9.81 (s, 1H), 7.48 – 7.32 (m, 2H), 6.95 (d, J = 8.0 Hz, 1H), 5.73 (dqd, J = 15.5, 

6.4, 0.9 Hz, 1H), 5.56 (ddq, J = 15.4, 6.9, 1.6 Hz, 1H), 4.84 (p, J = 6.4 Hz, 1H), 3.92 (s, 3H), 1.67 (ddd, J = 

6.4, 1.6, 0.7 Hz, 3H), 1.46 (d, J = 6.3 Hz, 3H).

13C NMR (101 MHz, CDCl3) δ 191.1, 155.7, 148.0, 131.5, 130.0, 128.3, 126.5, 113.7, 110.9, 75.9, 56.2, 

21.4, 17.8.

HRMS (ESI): exact mass calculated for C13H17O3
+ [(M + H)+], 221.1172; found 221.1165.
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(E)-(4-Methoxy-3-(pent-3-en-2-yloxy)phenyl)methanol (SI3)

MeO
O

Me

Me

OH

MeO
O

Me

Me

O

NaBH4 (1.2 equiv.)

MeOH, 0 °C to r.t.

In a round bottom flask compound SI2 (1.00 g, 4.54 mmol, 1 eq.) was dissolved in 15 mL methanol and 

cooled by an ice bath. Sodium borohydride (210 mg, 5.45 mmol, 1.2 eq.) was added in portions and 

the reaction mixture was allowed to warm to room temperature. After TLC (petroleum ether/ethyl 

acetate 5:1) confirmed full conversion acetone and saturated NH4Cl was added. The aqueous phase 

was extracted with DCM three times, the combined organic layer was dried over MgSO4, filtered and 

concentrated in vacuo. The crude material was flashed over a plug of silica (petroleum ether/ethyl 

acetate 10:1) to provide the desired product SI3 as colorless oil in 97% yield (980 mg, 4.41 mmol).

1H NMR (400 MHz, CDCl3) δ 6.95 – 6.86 (m, 2H), 6.84 (dd, J = 8.2, 1.2 Hz, 1H), 5.76 – 5.63 (m, 1H), 5.63 

– 5.50 (m, 1H), 4.82 – 4.69 (m, 1H), 4.58 (d, J = 1.9 Hz, 2H), 3.85 (d, J = 1.3 Hz, 3H), 1.68 (ddt, J = 6.3, 

1.6, 0.7 Hz, 3H), 1.44 (dd, J = 6.3, 0.8 Hz, 3H).

13C NMR (101 MHz, CDCl3) δ 150.0, 147.6, 133.5, 132.3, 127.6, 120.1, 115.6, 111.9, 76.0, 65.5, 56.2, 

21.5, 17.9.



1H NMR (400 MHz, CDCl3)

0123456789101112131415
f1 (ppm)

3.
10

3.
27

3.
11

2.
06

1.
00

0.
96

0.
95

1.
01

2.
00

1.
43

1.
43

1.
45

1.
45

1.
67

1.
67

1.
68

1.
69

1.
69

3.
84

3.
85

4.
58

4.
58

4.
74

4.
75

4.
77

4.
78

4.
79

4.
80

4.
80

5.
56

5.
56

5.
56

5.
56

5.
57

5.
58

5.
58

5.
59

5.
60

5.
60

5.
60

5.
60

5.
60

5.
61

5.
61

5.
61

5.
61

5.
62

5.
62

5.
65

5.
67

5.
67

5.
67

5.
68

5.
68

5.
69

5.
70

5.
70

5.
70

5.
71

5.
71

5.
72

5.
72

5.
72

6.
83

6.
83

6.
85

6.
85

6.
87

6.
88

6.
88

6.
89

6.
90

6.
90

6.
93

6.
94

6.
94

7.
26

 C
D

Cl
3

13C NMR (101 MHz, CDCl3)

0102030405060708090100110120130140150160170180190200210220
f1 (ppm)

17
.8

6
21

.5
0

56
.1

8

65
.4

7

75
.9

9
77

.1
6 

CD
Cl

3

11
1.

90
11

5.
57

12
0.

06

12
7.

64
13

2.
28

13
3.

51

14
7.

61
15

0.
02



(E)-4-(Azidomethyl)-1-methoxy-2-(pent-3-en-2-yloxy)benzene (SI4)

MeO
O

Me

Me

N3

MeO
O

Me

Me

OH

DBU (2.2 equiv.)
DPPA (2.2 equiv.)

THF, 0°C to r.t.

A 10 mL Schlenk flask was charged with compound SI3 (265 mg, 1.19 mmol, 1 eq.) dissolved in 3 mL 

dry THF and cooled by an ice bath. DBU (399 mg, 2.62 mmol, 2.2 eq.) was added dropwise, followed 

by DPPA (744 mg, 2.62 mmol, 2.2 eq.). The reaction mixture turned turbid and was allowed to warm 

to room temperature. After TLC (petroleum ether/ethyl acetate 5:1) confirmed full conversion 

ethylacetate was added. The organic layer was washed with water three times, dried over MgSO4, 

filtered and concentrated in vacuo. The crude material was purified via column chromatography 

(petroleum ether/ethyl acetate 20:1) to provide the desired product SI4 as colorless oil in 80% yield 

(236 mg, 0.95 mmol).

1H NMR (400 MHz, CDCl3) δ 6.86 (d, J = 1.0 Hz, 1H), 6.85 (d, J = 1.1 Hz, 2H), 5.76 – 5.60 (m, 1H), 5.60 – 

5.50 (m, 1H), 4.82 – 4.70 (m, 1H), 4.22 (s, 2H), 3.86 (s, 3H), 1.68 (ddd, J = 6.4, 1.5, 0.7 Hz, 3H), 1.46 (d, 

J = 6.3 Hz, 3H).

13C NMR (101 MHz, CDCl3) δ 150.43, 147.53, 132.00, 127.83, 127.51, 121.37, 116.62, 111.82, 76.06, 

55.97, 54.68, 21.44, 17.70.
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(E)-1,2-Dimethoxy-3-(pent-3-en-2-yloxy)benzene (SI5)

MeO
O Me

Me

MeO

The title compound was synthesized from commercially available 2,3-dimethoxyphenol (154 mg, 

0.98 mmol) following racemic general procedure A. The crude material was purified by column 

chromatography (petroleum ether/ethyl acetate 40:1) to provide the desired product SI5 as colorless 

oil in 83% yield (181 mg, 0.81 mmol).

1H NMR (400 MHz, CDCl3) δ 6.91 (td, J = 8.3, 1.0 Hz, 1H), 6.57 (ddd, J = 11.7, 8.4, 1.3 Hz, 2H), 5.69 (dqd, 

J = 15.4, 6.3, 0.9 Hz, 1H), 5.57 (ddq, J = 15.4, 6.6, 1.4 Hz, 1H), 4.79 – 4.69 (m, 1H), 3.90 – 3.79 (m, 6H), 

1.68 (ddd, J = 6.3, 1.5, 0.8 Hz, 3H), 1.43 (d, J = 6.4 Hz, 3H).

13C NMR (101 MHz, CDCl3) δ 153.8, 152.0, 139.7, 132.4, 127.4, 123.3, 109.9, 105.4, 76.1, 60.8, 56.2, 

21.7, 17.8.
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(E)-1,4-Dichloro-2-(pent-3-en-2-yloxy)benzene (SI6)

Cl

Cl

O

Me

Me

The title compound was synthesized from commercially available 2,5-dichlorophenol (160 mg, 

0.96 mmol) following racemic general procedure A. The crude material was purified by column 

chromatography (petroleum ether/ethyl acetate 40:1) to provide the desired product # as colorless oil 

in 84% yield (187 mg, 0.81 mmol).

1H NMR (400 MHz, CDCl3) δ 7.28 (s, 1H), 6.94 (d, J = 2.3 Hz, 1H), 6.87 (dd, J = 8.4, 2.3 Hz, 1H), 5.74 (dqd, 

J = 15.5, 6.4, 1.0 Hz, 1H), 5.55 (ddq, J = 15.4, 6.7, 1.6 Hz, 1H), 4.76 (p, J = 6.4 Hz, 1H), 1.72 (ddd, J = 6.5, 

1.6, 0.8 Hz, 3H), 1.48 (d, J = 6.3 Hz, 3H).

13C NMR (101 MHz, CDCl3) δ 154.3, 132.8, 131.2, 130.8, 128.4, 122.6, 121.5, 116.7, 21.6, 17.9.



1H NMR (400 MHz, CDCl3)

0123456789101112131415
f1 (ppm)

3.
05

3.
06

0.
97

0.
94

0.
96

0.
96

0.
93

0.
70

1.
47

1.
49

1.
71

1.
72

1.
72

1.
72

1.
73

1.
73

1.
73

1.
74

4.
74

4.
76

4.
77

5.
52

5.
53

5.
54

5.
54

5.
56

5.
57

5.
58

5.
58

5.
72

5.
72

5.
73

5.
73

5.
75

5.
76

5.
77

5.
77

6.
86

6.
86

6.
88

6.
88

6.
94

6.
94

7.
26

 C
D

Cl
3

7.
28

7.
28

13C NMR (101 MHz, CDCl3)

0102030405060708090100110120130140150160170180190200210220
f1 (ppm)

17
.8

5
21

.6
2

77
.1

6 
CD

Cl
3

11
6.

75
12

1.
49

12
2.

56

12
8.

45
13

0.
80

13
1.

25
13

2.
77

15
4.

35



(E)-3,6-Dichloro-2-(pent-3-en-2-yl)phenol (SI8)

Cl

Cl

O

Me

Me Cl
OH

Cl

Me

Me

SI6 SI8

The title compound was synthesized from SI6 (35 mg, 0.15 mmol) following general procedure B. The 

reaction was directly purified by column chromatography (petroleum ether/ethyl acetate 30:1) to 

provide the ortho-product SI8 as colorless oil in 63% yield (22 mg, 0.10 mmol.

1H NMR (400 MHz, CDCl3) δ 7.11 (d, J = 8.6 Hz, 1H), 6.90 (d, J = 8.7 Hz, 1H), 6.11 (s, 1H), 5.92 (ddq, J = 

15.6, 5.9, 1.6 Hz, 1H), 5.69 (dqd, J = 15.5, 6.4, 1.7 Hz, 1H), 4.20 (tddd, J = 8.8, 7.2, 5.7, 1.6 Hz, 1H), 1.73 

(dt, J = 6.4, 1.6 Hz, 3H), 1.44 – 1.36 (m, 3H).

13C NMR (101 MHz, CDCl3) δ 150.9, 133.0, 132.6, 130.5, 127.3, 126.4, 122.1, 119.7, 37.4, 18.0, 17.3.

HRMS (ESI): exact mass calculated for C11H11Cl2O- [(M - H)-], 229.0192 (100.0%), 231.0163 (63.9%), 

230.0226 (11.9%); found 229.0193 (100.0%), 231.0159 (64.2%), 230.0221 (11.6%).
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(E)-Triethyl((4-methoxy-3-(pent-3-en-2-yloxy)benzyl)oxy)silane (SI7)

MeO
O

Me

Me

OH

MeO
O

Me

Me

OTES

TESCl (1.5 equiv.)
imidazole (3 equiv.)

DCM, r.t.

A round bottom flask was charged with compound SI3 (207 mg, 0.93 mmol, 1 eq.) and imidazole 

(192 mg, 2.79 mmol, 3 eq.) dissolved in 25 mL dry DCM. TESCl (211 mg, 1.40 mmol, 1.5 eq.) was added 

dropwise to the colorless solution and immediate formation of precipitate was observed. After 20 

minutes TLC (petroleum ether/ethyl acetate 5:1) confirmed full conversion and the reaction was 

quenched by addition of solid NaHCO3. The mixture was filtered over silica with DCM and concentrated 

in vacuo. The desired product SI7 was obtained in sufficient purity as colorless oil in 99% yield (310 mg, 

0.92 mmol).

1H NMR (400 MHz, CDCl3) δ 6.93 (d, J = 1.7 Hz, 1H), 6.88 – 6.77 (m, 2H), 5.75 – 5.51 (m, 2H), 4.75 (p, J 

= 6.3 Hz, 1H), 4.63 (s, 2H), 3.84 (s, 3H), 1.67 (dt, J = 6.2, 1.0 Hz, 3H), 1.44 (d, J = 6.4 Hz, 3H), 0.95 (dt, J = 

15.3, 7.9 Hz, 15H), 0.68 – 0.60 (m, 6H).

13C NMR (101 MHz, CDCl3) δ 149.4, 147.4, 133.9, 132.5, 127.4, 119.1, 114.9, 111.7, 75.9, 64.7, 56.2, 

21.6, 17.8, 6.9, 4.7.
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(E)-6-Methoxy-2-(pent-3-en-2-yl)-3-(((triethylsilyl)oxy)methyl)phenol (SI9) 

MeO
O

Me

Me MeO
OH

Me

Me

SI7 SI9

OTES
OTES

The title compound was synthesized from SI7 (62 mg, 0.18 mmol) following general procedure B. The 

reaction was directly purified by column chromatography (petroleum ether/ethyl acetate 30:1) to 

provide the ortho-product SI9 as colorless oil in 86% yield (53 mg, 0.16 mmol) as 1.4:1.0 E/Z mixture 

as measured by the ratio of the major (E)-isomer δ 1.67 (dd, J = 6.4, 1.6 Hz, 3H, integral= 4.22), to the 

minor (Z)-isomer δ 1.62 (dd, J = 6.9, 1.8 Hz, 3H, integral= 3.00); 1H NMR (400 MHz, CDCl3) δ 6.87 (d, J = 

3.9 Hz, 1.06H), 6.85 (d, J = 3.8 Hz, 1.29H), 6.70 (d, J = 1.0 Hz, 1.29H), 6.67 (d, J = 1.0 Hz, 1.00H), 6.10 – 

6.02 (m, 0.96H), 6.02 – 5.94 (m, 1.35H), 5.79 (d, J = 0.9 Hz, 1.28H), 5.78 (d, J = 1.0 Hz, 1.07H), 5.57 – 

5.46 (m, 1.42H), 5.41 (ddt, J = 10.7, 8.2, 6.2 Hz, 0.99H), 4.80 (d, J = 12.2 Hz, 1.01H), 4.74 – 4.60 (m, 

4.02H), 4.18 – 4.03 (m, 1.01H), 3.86 (s, 8.86H), 1.67 (dd, J = 6.4, 1.6 Hz, 4.22H), 1.62 (dd, J = 6.9, 1.8 Hz, 

3.00H), 1.41 (ddd, J = 8.0, 7.0, 0.8 Hz, 7.45H), 1.03 – 0.89 (m, 37.19H), 0.65 (tdd, J = 8.6, 7.6, 5.1 Hz, 

15.18H), 0.57 – 0.48 (m, 9.84H).

13C NMR (101 MHz, CDCl3) δ 146.6, 146.4, 144.1, 144.0, 134.9, 134.9, 131.8, 131.6, 129.9, 129.7, 124.0, 

122.7, 119.5, 119.2, 108.0, 107.8, 63.8, 63.7, 56.1, 36.1, 31.4, 19.9, 18.9, 18.1, 13.1, 7.0, 6.9, 6.6, 4.7.
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(E)-2-(Pent-3-en-2-yl)phenol (2e) & 2-(pentan-2-yl)phenol (SI10) 

Me

MeOH
H2, Pd/C

EtOH
Me

MeOH

2e SI10

The title compound was synthesized from 1e (100 mg, 0.62 mmol) following general procedure B. The 

reaction was directly purified by column chromatography (petroleum ether/ethyl acetate 40:1 to 20:1) 

to provide the product 2e as pale orange oil as a 3.2:1 mixture of E/Z isomers. Note: To determine the 

depicted ortho-selectivity, the crude material was subjected to hydrogenation. 

A 25 mL Schlenk flask was charged with crude 2e in 6 mL dry EtOH and the mixture was degassed by 

vacuum/Ar-backfill (10 cycles). Then, Pd/C (10 % Pd on charcoal, 66 mg, 0.062 mmol, 0.1 equiv.) was 

added and the atmosphere was exchanged to hydrogen (ballon) by vacuum/H2-backfill (10 cycles). 

After 7 hours, TLC (10:1, stained with anisaldehyde, SM in blue, product in red) confirmed full 

conversion. The atmosphere was changed again to Ar and the reaction mixture was filtered over a 

short plug of silica with ethyl acetate. Solvents were removed in vacuo, and the crude material was 

purified by column chromatography (10 g silica, petroleum ether/ ethyl acetate 40:1). The desired 

product SI10 was obtained as colorless oil in 94 % yield over 2 steps (92 mg, 0.56 mmol). 



1H NMR (400 MHz, CDCl3) δ 7.19 (dd, J = 7.7, 1.7 Hz, 1H), 7.08 (ddd, J = 8.1, 7.4, 1.7 Hz, 1H), 6.94 (td, J 

= 7.5, 1.2 Hz, 1H), 6.76 (dd, J = 8.0, 1.3 Hz, 1H), 4.76 (d, J = 3.9 Hz, 1H), 3.09 (h, J = 7.0 Hz, 1H), 1.73 – 

1.50 (m, 2H), 1.40 – 1.23 (m, 5H), 0.91 (t, J = 7.4 Hz, 3H).

13C NMR (101 MHz, CDCl3) δ 153.0, 133.6, 127.3, 126.7, 121.1, 115.4, 39.5, 32.1, 21.0, 20.9, 14.3.
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