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I. General information 

All NMR spectra were acquired on Bruker 500 MHz, 400 MHz or 300 MHz NMR spectrometers. 1H NMR 

chemical shifts were recorded relative to tetramethylsilane (δ 0.00) or residual protiated solvents (CDCl3: δ 7.26). 

Multiplicities were given as: s (singlet), d (doublet), t (triplet), q (quartet) and m (multiplet). The number of protons 

(n) for a given resonance was indicated by nH. Coupling constants were reported as a J value in Hz. 13C NMR 

spectra were obtained at 125 MHz on 500 MHz, 100 MHz on 400 MHz or 75 MHz on 300 MHz NMR instruments 

and chemical shifts were recorded relative to solvent resonance (CDCl3: δ 77.16). 19F NMR spectra were recorded 

at 376 MHz on 400 MHz NMR spectrometers without any external standard. Proof of purity of new compounds 

was demonstrated with copies of 1H, 13C, and 19F NMR spectra. 

Glassware was dried at 120 oC for at least 3 hours before use. Anhydrous PhCF3 and 1, 4-dioxane (Aldrich) 

was degassed by argon bubbling and then stored over activated 4 Å molecular sieve beads in an argon-filled glove 

box before use. Veratrole (1,2-dimethoxybenzene) were distilled from sodium under argon and stored over 

activated 4Å molecular sieve beads in an argon-filled glove box. All of anhydrous solvents were stored in Schlenk 

tubes in the glove box. Unless noted otherwise, commercially available chemicals were used as received without 

purification. GC internal standard n-C12H26 was degassed with argon and dried over activated 4Å molecular sieve 

beads before use. 

Flash chromatography was performed using Merck 40-63 D 60 Å silica gel. Gas chromatography (GC) 

analysis was performed on a Shimadzu GC-2010 instrument with Agilent J&W GC column DB-5MS-UI. GCMS 

analysis was conducted on a Thermo Scientific DSQ II single quadruple GC/MS instrument with Agilent J & W 

GC column DB-5MS-UI. ESI/MS analysis was conducted on a ThermoFinnigan LCQ Fleet MS spectrometer. 

High resolution mass spectral analysis (HRMS) was performed on Finnigan MAT 95 XP mass spectrometer 

(Thermo Electron Corporation). X-ray crystallography analysis was performed on Bruker X8 APEX X-ray 

diffractionmeter. Chiral HPLC analysis was performed on a Shimadzu LC-20AD instrument using Daicel Chiralcel 

columns at 25°C and a mixture of HPLC-grade hexanes and isopropanol were used as eluent. Optical rotation was 

measured using a JASCO P-1030 polarimeter equipped with a sodium vapor lamp at 589 nm and the concentration 

of samples was denoted as c. 
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II. Reaction optimization 

A typical procedure for condition optimization. In an argon-filled glove box, Pd(PPh3)4 (5.8 mg, 0.005 mmol), 

Xantphos (4.1 mg, 0.007 mmol) and dry PhCF3 (0.4 mL) were charged into a dry 10 mL Schlenk tube. After 

stirring at rt for 10 min, cyclopentene oxide (18 µL, 0.2 mmol), NEt3·HI (4.6 mg, 0.02 mmol), styrene (11.6 µL, 

0.1 mmol) and 10 µL of GC standard n-dodecane were added sequentially. The reaction mixture was capped 

tightly and vigorously stirred in a heating block maintained at 110 oC. After 24 h, the reaction mixture was cooled 

to room temperature and aliquots were passed through a short plug of silica gel with ethyl acetate washings. The 

filtrate was subjected to GC to determine calibrated yield of the product, ratio of trans and cis isomers and 

conversion of styrene. 

 
Table S1. Effect of palladium source 

 
 

Entry Pd source Conversion (%) Yield (%) (trans/cis) 
1 Pd(OAc)2 50 36 (8:1) 
2 PdCl2 42 37 (6:1) 
3 Pd(PPh3)2Cl2 82 64 (8:1) 
4 Pd(PPh3)4 87 80 (10:1) 
5 Pd(dba)2 48 41 (8:1) 
6 Pd2(dba)3 38 36 (6:1) 
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Table S2. Effect of phosphine ligands  

	
  
 

Entry Ligand Conversion (%)  Yield (%) (trans/cis) 
1 none 96 30 (8:1) 
2 PCy3 57 2 
3 Xphos 96 17 (5:1) 
4 dppp 55 0 
5 rac-BINAP 70 6 
6 DPEphos 90 36 (7:1) 
7 dppf 78 42 (8:1) 
8 Xantphos 87 80 (10:1) 
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Table S3. Effect of solvents  

 
Entry Solvent Conversion (%)  Yield (%) (trans/cis) 

1 Toluene 80 55 (5:1) 
2 p-Xylene 60 50 (8:1) 
3 PhOMe 70 52 (8:1) 
4 Veratrole 80 70 (10:1) 
5 Dioxane 80 73 (10:1) 
6 DME 64 56 (9:1) 
7 DMA 70 51 (10:1) 
8 DMF 63 53 (8:1) 

 
 
 
Table S4. Effect of bases 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Entry Base Conversion (%)  Yield (%) (trans/cis) 
1 none 87 80 (10:1) 
2 K3PO4 16 0 
3 Cs2CO3 18 0 
4 KOAc 23 9 
 Cy2NMe 87 80 (10:1) 
5 Et3N 66 60 (10:1) 
6 i-Pr2NEt 64 57 (7:1) 
7 DABCO 21 8 
8 1,2,2,6,6-Pentamethylpiperidine 58 55 (10:1) 
9 Proton sponge 59 54 (10:1) 
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Table S5. Effect of the ratio of reactants 

 
Entry x Conversion (%)  Yield (%) (trans/cis) 

1 1.5 87 75 (10:1) 
2 1 77 55 (10:1) 
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III. Heck-type reaction of cyclic epoxides  

A general procedure. In an argon-filled glove box, Pd(PPh3)4 (17.4 mg, 0.015 mmol), Xantphos (12.3 mg, 0.021 

mmol) and dry PhCF3 (1.2 mL) were charged into a dry 10 mL Schlenk tube. After stirring at rt for 10 min, 

cyclopentene oxide (54 µL, 0.6 mmol), NEt3·HI (13.8 mg, 0.06 mmol), styrene (1 equiv, 0.3 mmol) and 20 µL of 

GC standard n-dodecane were added sequentially. The reaction mixture was capped tightly and vigorously stirred 

in a heating block maintained at 110 oC for 48 h. After cooled down to rt, the reaction mixture was subjected to 

flash chromatography with ethyl acetate/ hexanes as eluent. The structure of the desired product was confirmed by 
1H NMR spectroscopy of the purified sample, and ratio of isomers was determined by 1H NMR spectroscopy of the 

reaction mixture after the reaction or GC and GCMS. 0.3 mmol of substituted styrene was used for isolation, unless 

stated otherwise. The reactions can also be conducted with standard Schlenk technique and a vacuum manifold. 

 

	
  
(E)-trans-2-Styrylcyclopentanol (3a) [82537-31-3]1    

The product was isolated by flash chromatography (ethyl acetate/hexanes 1:5) as colorless oil. 43 mg, 77% yield. 

The trans/cis ratio was determined to be 10:1 by crude 1H NMR spectroscopy. 
1H NMR of the major isomer (400 MHz, CDCl3): δ 7.38-7.36 (m, 2H), 7.32-7.28 (m, 2H), 7.23-7.19 (m, 1H), 6.47 

(d, J = 15.8 Hz, 1H), 6.14 (dd, J = 15.8, 8.3 Hz, 1H), 3.96 (ψq, J = 7.0 Hz, 1H), 2.53-2.45 (m, 1H), 2.09-1.96 (m, 

2H), 1.82-1.50 (m, 5H).  
13C NMR of the major isomer (100 MHz, CDCl3): δ 137.4, 132.3, 130.5, 128.5, 127.2, 126.1, 78.7, 52.4, 33.6, 30.1, 

21.3.    

GC-MS (EI): Calcd for C13H16O M+: 188.1; found: 188.0. 
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(E)-trans-2-(4-Methylstyryl)cyclopentanol (3b)     

The product was isolated by flash chromatography (ethyl acetate/hexanes 1:12) as white solid. 50 mg, 82% yield. 

The trans/cis ratio was determined to be 7:1 by crude 1H NMR spectroscopy. 
1H NMR of the major isomer (400 MHz, CDCl3): δ 7.25 (d, J = 8.0 Hz, 2H), 7.10 (d, J = 8.0 Hz, 2H), 6.43 (d, J = 

15.8 Hz, 1H), 6.07 (dd, J = 15.8, 8.3 Hz, 1H), 3.94 (ψq, J =7.0 Hz, 1H), 2.50-2.42 (m, 1H), 2.32 (s, 3H), 2.06-1.94 

(m, 2H), 1.82 (s, 1H), 1.81-1.48 (m, 4H).  
13C NMR of the major isomer (100 MHz, CDCl3): δ 136.9, 134.6, 131.2, 130.3, 129.2, 126.0, 78.7, 52.4, 33.6, 30.1, 

21.3, 21.2.    

GC-MS (EI): Calcd for C14H18O M+: 202.1; found: 202.1. 

 

	
  
(E)-trans-2-(4-Methoxystyrylcyclopentanol (3c)    

The product was isolated by flash chromatography (ethyl acetate/hexanes 1:5) as white solid. 48 mg, 73% yield. 

The trans/cis ratio was determined to be 8:1 by crude 1H NMR spectroscopy. 
1H NMR of the major isomer (400 MHz, CDCl3): δ 7.29-7.27 (m, 2H), 6.84-6.82 (m, 2H), 6.40 (d, J = 15.8 Hz, 

1H), 5.98 (dd, J = 15.8, 8.3 Hz, 1H), 3.93 (ψq, J = 6.9 Hz, 1H), 3.79 (s, 3H), 2.48-2.40 (m, 1H), 2.07-1.93 (m, 2H), 

1.90 (s, 1H), 1.84-1.45 (m, 4H).  
13C NMR of the major isomer (100 MHz, CDCl3): δ 158.9, 130.2, 130.1, 129.8, 127.2, 114.0, 78.7, 55.3, 52.4, 33.6, 

30.2, 21.2.      

GC-MS (EI): Calcd for C14H18O2 M+: 218.1; found: 218.0. 
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(E)-trans-2-(4-Acetoxystyryl)cyclopentanol (3d)   

The product was isolated by flash chromatography (ethyl acetate/hexanes 1:4) as white solid. 48 mg, 65% yield. 

The trans/cis ratio was determined to be 9:1 by crude 1H NMR spectroscopy. 
1H NMR of the major isomer (400 MHz, CDCl3): δ 7.35 (d, J = 6.7 Hz, 2H), 7.02 (d, J = 6.7 Hz, 2H), 6.44 (d, J = 

15.8 Hz, 1H), 6.09 (dd, J = 15.8, 8.2 Hz, 1H), 3.94 (ψq, J = 7.0 Hz, 1H), 2.51-2.43 (m, 1H), 2.28 (s, 3H), 2.04-1.95 

(m, 2H), 1.80-1.51 (m, 5H). 
13C NMR of the major isomer (100 MHz, CDCl3): δ 169.6, 149.8, 135.4, 132.7, 129.6, 127.1, 121.7, 78.8, 52.4, 

33.8, 30.2, 21.4, 21.2.  

GC-MS (EI): Calcd for C15H18O3 M+: 246.1; found: 246.1. 

 

	
  

(E)-trans-2-(3,4,5-Trimethoxystyryl)cyclopentanol (3e)  

The product was isolated by flash chromatography (ethyl acetate/hexanes 1:2) as white solid. 43 mg, 51% yield. 

The trans/cis ratio was determined to be 7:1 by crude 1H NMR spectroscopy. 
1H NMR of the major isomer (400 MHz, CDCl3): δ 6.58 (s, 2H), 6.39 (d, J = 15.7 Hz, 1H), 6.06 (dd, J = 15.7, 8.2 

Hz, 1H), 3.97 (ψq, J = 7.1 Hz, 1H), 3.87 (s, 6H), 3.84 (s, 3H), 2.52-2.44 (m, 1H), 2.06-1.96 (m, 2H), 1.83 (s, 1H), 

1.82-1.62 (m, 3H), 1.56-1.50 (m, 1H).  
13C NMR of the major isomer (100 MHz, CDCl3): δ 153.3, 137.5, 133.2, 131.8, 130.3, 103.1, 78.7, 60.9, 56.1, 52.2, 

33.7, 30.1, 21.3.   

MS (EI): Calcd for C16H22O4 M+: 278.2; found: 278.1. 
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(E)-trans-2-(2,5-dimethylstyryl)cyclopentanol (3f)   

The product was isolated by flash chromatograph (ethyl acetate/hexanes 1:15) as colorless oil. 44 mg, 68% yield. 

The trans/cis ratio was determined to be 8:1 by crude 1H NMR spectroscopy. 
1H NMR of the major isomer (400 MHz, CDCl3): δ 7.26 (s, 1H), 7.02 (d, J = 7.6 Hz, 1H), 6.95 (d, J = 7.6 Hz, 1H), 

6.65 (d, J = 15.6 Hz, 1H), 6.01 (dd, J = 15.6, 8.4 Hz, 1H), 3.97 (ψq, J = 6.8 Hz, 1H), 2.55-2.47 (m, 1H), 2.31 (s, 

3H), 2.30 (s, 3H), 2.08-1.98 (m, 2H), 1.87-1.52 (m, 5H).  
13C NMR of the major isomer (100 MHz, CDCl3): δ 136.3, 135.5, 133.4, 132.1, 130.3, 128.5, 128.0, 126.2, 78.9, 

52.8, 33.7, 30.3, 21.4, 21.2, 19.5.     

GC-MS (EI): Calcd for C15H20O M+: 216.2; found: 216.1. 

 

	
  
(E)-trans-2-(3,4-Methylenedioxystyryl)cyclopentanol (3g)   

Cy2NMe (105 µL, 0.45 mmol) was added as a base to increase the yield of product.  

The product was isolated by flash chromatograph (ethyl acetate/hexanes 1:6) as colorless oil. 48 mg, 70% yield. 

The trans/cis ratio was determined to be 9:1 by GC. 
1H NMR of the major isomer (400 MHz, CDCl3): δ 6.88 (d, J = 1.6 Hz, 1H), 6.77-6.70 (m, 2H), 6.35 (d, J = 15.8 

Hz, 1H), 5.93 (dd, J = 15.8, 8.3 Hz, 1H), 5.91 (s, 2H), 3.91 (ψq, J = 7.0 Hz, 1H), 2.46-2.38 (m, 1H), 2.03-1.91 (m, 

2H), 1.83 (s, 1H), 1.76-1.45 (m, 4H).  
13C NMR of the major isomer (100 MHz, CDCl3): δ 148.0, 146.8, 131.9, 130.5, 130.0, 120.5, 108.2, 105.5, 101.0, 
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78.7, 52.3, 33.6, 30.1, 21.2.     

GC-MS (EI): Calcd for C14H16O3 M+: 232.1; found: 232.0. 

 

	
  
(E)-trans-2-(4-Methoxycarbonylstyryl)cyclopentanol (3h)    

The product was isolated by flash chromatography (ethyl acetate/hexanes 1:5) as colorless oil. 46 mg, 62% yield. 

The trans/cis ratio was determined to be 6:1 by crude 1H NMR spectroscopy. 
1H NMR of the major isomer (400 MHz, CDCl3): δ 7.96 (d, J = 8.4 Hz, 2H), 7.40 (d, J = 8.4 Hz, 2H), 6.49 (d, J = 

15.9 Hz, 1H), 6.28 (dd, J = 15.9, 8.2 Hz, 1H), 3.99 (ψq, J = 7.0 Hz, 1H), 3.90 (s, 3H), 2.56-2.48 (m, 1H), 2.09-1.96 

(m, 2H), 1.86 (s, 1H), 1.85-1.50 (m, 4H).  
13C NMR of the major isomer (100 MHz, CDCl3): δ 167.0, 141.9, 135.3, 129.9, 129.6, 128.5, 125.9, 78.6, 52.4, 

52.0, 33.8, 30.1, 21.4.   

GC-MS (EI): Calcd for C15H18O3 M+: 246.1; found: 246.0. 

 

	
  
(E)-trans-2-(4-Acetylstyryl)cyclopentanol (3i) 

The product was isolated by flash chromatography (ethyl acetate/hexanes 1:4) as white solid. 42mg, 61% yield. 

The trans/cis ratio was determined to be 10:1 by crude 1H NMR spectroscopy. Single crystals for X-ray diffraction 

were obtained by slow evaporation from a solution of 1:3 ethyl acetate/hexanes at room temperature. The relative 

configuration of the major isomer on cyclopentane was determined to be trans (CCDC: 1570943). 
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1H NMR of the major isomer (400 MHz, CDCl3): δ 7.86 (d, J = 8.3 Hz, 2H), 7.40 (d, J = 8.3 Hz, 2H), 6.48 (d, J = 

15.9 Hz, 1H), 6.30 (dd, J = 15.9, 8.2 Hz, 1H), 3.99 (ψq, J = 6.9 Hz, 1H), 2.56 (s, 3H), 2.56-2.48 (m, 1H), 2.06-1.96 

(m, 3H), 1.85-1.50 (m, 4H).       
13C NMR of the major isomer (100 MHz, CDCl3): δ 197.8, 142.3, 135.8, 129.6, 128.9, 126.2, 78.7, 52.5, 34.0, 30.2, 

26.6, 21.5.  

GC-MS (EI): Calcd for C15H18O2 M+: 230.1; found: 230.0. 

 

	
  
(E)-trans-2-(4-Trifluoromethylstyryl)cyclopentanol (3j)  

The product was isolated by flash chromatography (ethyl acetate/hexanes 1:8) as colorless oil. 60 mg, 78% yield. 

The trans/cis ratio was determined to be 7:1 by crude 1H NMR spectroscopy. 
1H NMR of the major isomer (400 MHz, CDCl3): δ 7.55 (d, J = 8.2 Hz, 2H), 7.45 (d, J = 8.2 Hz, 2H), 6.50 (d, J = 

15.8 Hz, 1H), 6.26 (dd, J = 15.8, 8.2 Hz, 1H), 4.00 (ψq, J = 7.0 Hz, 1H), 2.57-2.49 (m, 1H), 2.08-1.98 (m, 2H), 

1.87-1.77 (m, 1H), 1.74 (s, 1H), 1.73-1.61 (m, 2H), 1.57-1.52 (m, 1H).  
13C NMR of the major isomer (100 MHz, CDCl3): δ 140.9, 135.1, 129.2, 128.9 (q, JCF = 32.4 Hz), 126.2, 125.5 (q, 

JCF = 3.8 Hz), 124.3 (q, J CF= 271.7 Hz), 78.6, 52.3, 33.9, 30.0, 21.3.     
19F NMR (376.6 MHz, CDCl3): δ -62.4. 

GC-MS (EI): Calcd for C14H15F3O M+: 256.1; found: 256.0. 

 

	
  
(E)-trans-2-(4-Cyanostyryl)cyclopentanol (3k) 
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The product was isolated by flash chromatography (ethyl acetate/hexanes 1:4) as white solid. 44 mg, 69% yield. 

The trans/cis ratio was determined to be 6:1 by crude 1H NMR spectroscopy. 
1H NMR of the major isomer (400 MHz, CDCl3): δ 7.55 (d, J = 8.3 Hz, 2H), 7.41 (d, J = 8.3 Hz, 2H), 6.46 (d, J = 

15.9 Hz, 1H), 6.29 (dd, J = 15.9, 8.1 Hz, 1H), 3.98 (ψq, J = 6.9 Hz, 1H), 2.56-2.48 (m, 1H), 2.07-1.96 (m, 2H), 

1.82-1.78 (m, 2H), 1.73-1.50 (m, 3H).  
13C NMR of the major isomer (100 MHz, CDCl3): δ 142.1, 136.8, 132.5, 129.0, 126.6, 119.2, 110.3, 78.7, 52.4, 

34.1, 30.1, 21.5.  

GC-MS (EI): Calcd for C14H15NO M+: 213.1; found: 213.1. 

 

	
  
(E)-trans-2-(4-Chlorostyryl)cyclopentanol (3l)    

The product was isolated by flash chromatography (ethyl acetate/hexanes 1:8) as colorless oil. 37 mg, 56% yield. 

The trans/cis ratio was determined to be 5:1 by crude 1H NMR spectroscopy. 
1H NMR of the major isomer (400 MHz, CDCl3): δ 7.29-7.22 (m, 4H), 6.40 (d, J = 15.8 Hz, 1H), 6.10 (dd, J = 15.8, 

8.2 Hz, 1H), 3.94 (ψq, J = 7.0 Hz, 1H), 2.50-2.42 (m, 1H), 2.07-1.93 (m, 2H), 1.81-1.74 (m, 2H), 1.72-1.56 (m, 

2H), 1.52-1.45 (m, 1H).  
13C NMR of the major isomer (100 MHz, CDCl3): δ 135.9, 133.0, 132.6, 129.2, 128.6, 127.3, 78.6, 52.3, 33.7, 30.1, 

21.3.    

GC-MS (EI): Calcd for C13H15ClO M+: 222.1; found: 222.0. 
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(E)-trans-2-[(β-Naphthyl)vinyl]cyclopentanol (3m)   

The product was isolated by flash chromatography (ethyl acetate/hexanes 1:8) as white solid. 41 mg, 58% yield. 

The trans/cis ratio was determined to be 6:1 by crude 1H NMR spectroscopy. 
1H NMR of the major isomer (400 MHz, CDCl3): δ 7.80-7.76 (m, 3H), 7.70 (s, 1H), 7.59 (dd, J = 8.6, 1.7 Hz, 1H), 

7.48-7.40 (m, 2H), 6.64 (d, J = 15.8 Hz, 1H), 6.27 (dd, J = 15.8, 8.3 Hz, 1H), 4.01 (ψq, J = 7.0 Hz, 1H), 2.59-2.51 

(m, 1H), 2.08-2.0 (m, 2H), 1.88-1.58 (m, 5H).  
13C NMR of the major isomer (100 MHz, CDCl3): δ 135.0, 133.8, 132.9, 132.8, 130.7, 128.2, 128.0, 127.8, 126.3, 

125.8, 125.7, 123.7, 78.9, 52.6, 33.8, 30.3, 21.5. 

GC-MS (EI): Calcd for C17H18O M+: 238.1; found: 238.0. 

 

 
(E)-trans-2-[(N-benzylindol-3-yl)vinyl]cyclopentanol (3n)   

The product was isolated by flash chromatography (ethyl acetate/hexanes 1:5) as white solid. 40 mg, 42% yield. 

The trans/cis ratio was determined to be 5:1 by crude 1H NMR spectroscopy. 
1H NMR of the major isomer (400 MHz, CDCl3): δ 7.86 (d, J = 6.5 Hz, 1H), 7.32-7.26 (m, 4H), 7.21-7.11 (m, 5H), 

6.65 (d, J =16.0 Hz, 1H), 6.08 (dd, J = 16.0, 8.4 Hz, 1H), 5.28 (s, 2H), 3.97 (ψq, J = 6.9 Hz, 1H), 2.52-2.44 (m, 

1H), 2.08-1.98 (m, 2H), 1.86-1.54 (m, 5H).  
13C NMR of the major isomer (100 MHz, CDCl3): δ 137.4, 137.3, 129.0, 128.9, 127.8, 127.0, 126.8, 126.5, 123.1, 

122.4, 120.3, 120.1, 114.4, 110.0, 79.1, 53.4, 50.2, 33.5, 30.5, 21.3.  

GC-MS (EI): Calcd for C22H23NO M+: 317.2; found: 317.2. 

 

	
  
trans-2-(2,2-Diphenylvinyl)cyclopentanol (3o)     
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The product was isolated by flash chromatography (ethyl acetate/hexanes 1:10) as colorless oil. 72 mg, 90% yield. 

The trans/cis ratio was determined to be 10:1 by crude 1H NMR spectroscopy. 
1H NMR of the major isomer (400 MHz, CDCl3): δ 7.37-7.33 (m, 2H), 7.30-7.17 (m, 8H), 5.89 (d, J = 10.1 Hz, 

1H), 3.98 (ψq, J = 6.6 Hz, 1H), 2.54-2.46 (m, 1H), 1.99-1.93 (m, 1H), 1.88-1.82 (m, 1H), 1.68-1.62 (m, 2H), 

1.54-1.43 (m, 3H).  
13C NMR of the major isomer (100 MHz, CDCl3): δ 142.8, 142.5, 140.1, 132.0, 130.0, 128.3, 128.1, 127.2, 127.1, 

127.0, 79.8, 48.9, 34.0, 31.4, 21.6.    

GC-MS (EI): Calcd for C19H20O M+: 264.2; found: 264.0. 

 

	
  

trans-2-(2-Phenallyl)cyclopentanol (3p)    

Dppf (11.7 mg, 0.021 mmol) was used instead of Xantphos, and dioxane (1.2 mL) instead of PhCF3 to increase the 

yield of products from 37% to 52%. The product was isolated by flash chromatography (ethyl acetate/hexanes 1:10) 

as colorless oil. 32 mg, 52% yield. Two isomers of terminal and internal alkenes were inseparable by silica and the 

ratio was determined to be 9:1 by GC. 
1H NMR of the terminal alkene isomer (400 MHz, CDCl3): δ 7.43-7.40 (m, 2H), 7.35-7.31 (m, 2H), 7.29-7.26 (m, 

1H), 5.29 (d, J = 1.6 Hz, 1H), 5.10 (d, J = 1.6 Hz, 1H), 3.89 (ψq, J = 6.1 Hz, 1H), 2.69 (dd, J = 14.2, 5.4 Hz, 1H), 

2.41 (dd, J = 14.2, 7.1 Hz, 1H), 1.95-1.80 (m, 3H), 1.72-1.40 (m, 5H).  
13C NMR of the terminal alkene isomer (100 MHz, CDCl3): δ 148.0, 141.2, 128.5, 127.6, 126.4, 113.5, 79.2, 46.6, 

40.0, 34.5, 30.0, 21.7.  

GC-MS (EI): Calcd for C14H18O M+: 202.1; found: 202.0. 

 

	
   	
   	
   	
   	
   	
  

	
   	
   (major)           (minor) 

S15



	
  

(E)-2-Styrylcyclohexanol (4a and 4a′) [865606-50-4 for trans isomer]1 

The product was isolated by flash chromatography (ethyl acetate/hexanes 1:10) as white solid. 52 mg, 85% yield. 

The trans/cis ratio was determined to be 3:1 by GC. The two isomers were separated by silica. 
1H NMR of trans isomer (400 MHz, CDCl3): δ 7.37 (d, J = 7.3 Hz, 2H), 7.31 (ψt, J = 7.5 Hz, 2H), 7.22 (ψt, J = 7.2 

Hz, 1H), 6.54 (d, J = 15.9 Hz, 1H), 6.08 (dd, J = 15.9, 8.8 Hz, 1H), 3.35 (ψtd, J = 9.9, 4.0 Hz, 1H), 2.09-2.06 (m, 

2H), 1.94 (s, 1H), 1.82-1.72 (m, 3H), 1.34-1.27 (m, 4H).  
13C NMR of trans isomer (100 MHz, CDCl3): δ 137.2, 132.3, 132.1, 128.7, 127.5, 126.3, 73.4, 50.7, 34.0, 31.6, 

25.4, 25.0.     

GC-MS (EI): Calcd for C14H18O M+: 202.1; found: 202.0. 
1H NMR of cis isomer (400 MHz, CDCl3): δ 7.38 (d, J = 7.3 Hz, 2H), 7.31 (ψt, J = 7.4 Hz, 2H), 7.24-7.21 (m, 1H), 

6.48 (d, J = 16.2 Hz, 1H), 6.35 (dd, J = 16.2, 7.0 Hz, 1H), 3.96-3.91 (m, 1H), 2.48-2.42 (m, 1H), 1.81-1.60 (m, 6H), 

1.48-1.42 (m, 3H).  
13C NMR of cis isomer (100 MHz, CDCl3): δ 137.6, 131.6, 131.3, 128.7, 127.4, 126.3, 70.1, 45.1, 32.5, 26.6, 24.4, 

21.2.  

GC-MS (EI): Calcd for C14H18O M+: 202.1; found: 202.1. 

 

	
   	
   	
   	
   	
   	
   	
  

	
   	
   (major)                 (minor) 

(E)-2-(4-Methoxystyryl)cyclohexanol (4b and 4b′) 

The product was isolated by flash chromatography (ethyl acetate/hexanes 1:6) as white solid. 49 mg, 70% yield. 

The trans/cis ratio was determined to be 2.7:1 by GC. The single crystals for X-ray diffraction were obtained by 

slow evaporation of a solution of 1:5 ethyl acetate/hexanes at rt. The configuration of the major isomer on 

cyclohexane was determined to be trans (CCDC: 1556727). The two isomers were separated by silica. 
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1H NMR of trans isomer (400 MHz, CDCl3): δ 7.30 (d, J = 8.7 Hz, 2H), 6.84 (d, J = 8.7 Hz, 2H), 6.46 (d, J = 15.9 

Hz, 1H), 5.91 (dd, J = 15.9, 8.8 Hz, 1H), 3.80 (s, 3H), 3.30 (ψtd, J = 9.9, 4.0 Hz, 1H), 2.07-2.00 (m, 2H), 1.94 (s, 

1H), 1.81-1.78 (m, 2H), 1.70-1.68 (m, 1H), 1.35-1.22 (m, 4H).  
13C NMR of trans isomer (100 MHz, CDCl3): δ 159.1, 131.5, 129.9, 129.8, 127.3, 114.0, 73.3, 55.3, 50.6, 33.8, 

31.6, 25.3, 24.8.      

GC-MS (EI): Calcd for C15H20O2 M+: 232.2, found: 232.1. 
1H NMR of cis isomer (400 MHz, CDCl3): δ 7.31 (d, J = 6.9 Hz, 2H), 6.84 (d, J = 6.9 Hz, 2H), 6.42 (d, J = 16.1 Hz, 

1H), 6.22 (dd, J = 16.1, 7.1 Hz, 1H), 3.95-3.88 (m, 1H), 3.80 (s, 3H), 2.45-2.40 (m, 1H), 1.78-1.58 (m, 7H), 

1.50-1.42 (m, 2H).  
13C NMR of cis isomer (100 MHz, CDCl3): δ 159.2, 130.7, 130.4, 129.2, 127.4, 114.1, 70.1, 55.5, 45.0, 32.4, 26.7, 

24.4, 21.2.      

GC-MS (EI): Calcd for C15H20O2 M+: 232.2; found: 232.2. 

 

	
   	
   	
   	
   	
   	
  

	
   	
    (major)                (minor) 

(E)-2-(3-Methylstyryl)cyclohexanol (4c and 4c′) 

The product was isolated by flash chromatography (ethyl acetate/hexanes 1:10) as foam. 52 mg, 80% yield. The 

trans/cis ratio was determined to be 3.2:1 by GC. The two isomers were separated by silica. 
1H NMR of trans isomer (400 MHz, CDCl3): δ 7.22-7.16 (m, 3H), 7.04 (d, J = 7.1 Hz, 1H), 6.50 (d, J = 15.9 Hz, 

1H), 6.06 (dd, J = 15.9, 8.8 Hz, 1H), 3.34 (ψtd, J = 9.8, 4.4 Hz, 1H), 2.34 (s, 3H), 2.08-2.05 (m, 2H), 1.91 (s, 1H), 

1.83-1.79 (m, 2H), 1.72-1.70 (m, 1H), 1.37-1.25 (m, 4H).  
13C NMR of trans isomer (100 MHz, CDCl3): δ 138.3, 137.2, 132.2, 132.1, 128.6, 128.3, 127.0, 123.5, 73.4, 50.8, 

34.0, 31.6, 25.4, 25.0, 21.5.  

GC-MS (EI): Calcd for C15H20O M+: 216.2; found: 216.0. 
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1H NMR of cis isomer (400 MHz, CDCl3): δ 7.22-7.17 (m, 3H), 7.04 (d, J = 6.7 Hz, 1H), 6.45 (d, J = 16.1 Hz, 1H), 

6.33 (dd, J = 16.1, 6.9 Hz, 1H), 3.94-3.90 (m, 1H), 2.47-2.42 (m, 1H), 2.34 (s, 3H), 1.80-1.58 (m, 7H), 1.50-1.36 

(m, 2H).  
13C NMR of cis isomer (100 MHz, CDCl3): δ 138.2, 137.5, 131.4, 131.3, 128.6, 128.2, 127.0, 123.5, 70.1, 45.1, 

32.4, 26.6, 24.4, 21.5, 21.2.    

GC-MS (EI): Calcd for C15H20O M+: 216.2; found: 216.2. 

  

	
   	
   	
   	
   	
   	
  

	
   	
   (major)                (minor) 

(E)-2-(4-Acetylstyryl)cyclohexanol (4d and 4d′) 

The product was isolated by flash chromatography (ethyl acetate/hexanes 1:4) as white solid. 46 mg, 63% yield. 

The trans/cis ratio was determined to be 2.7:1 by GC. The two isomers were separated by silica. 
1H NMR of trans isomer (400 MHz, CDCl3): δ 7.88 (d, J = 8.3 Hz, 2H), 7.42 (d, J = 8.3 Hz, 2H), 6.54 (d, J = 15.9 

Hz, 1H), 6.26 (dd, J = 15.9, 8.6 Hz, 1H), 3.40-3.36 (m, 1H), 2.57 (s, 3H), 2.13-2.02 (m, 2H), 1.89 (s, 1H), 

1.82-1.78 (m, 2H), 1.72-1.68 (m, 1H), 1.36-1.23 (m, 4H).  
13C NMR of trans isomer (100 MHz, CDCl3): δ 197.7, 142.0, 135.9, 135.8, 130.8, 128.9, 126.3, 73.4, 50.6, 34.4, 

31.4, 26.7, 25.2, 24.9.  

GC-MS (EI): Calcd for C16H20O2 M+: 244.2; found: 244.1. 
1H NMR of cis isomer (400 MHz, CDCl3): δ 7.88 (d, J = 6.7 Hz, 2H), 7.43 (d, J = 6.7 Hz, 2H), 6.51-6.49 (m, 2H), 

3.97-3.94 (m, 1H), 2.58 (s, 3H), 2.48-2.42 (m, 1H), 1.81-1.58 (m, 6H), 1.54 (s, 1H), 1.49-1.32 (m, 2H).  
13C NMR of cis isomer (100 MHz, CDCl3): δ 197.7, 142.3, 135.8, 135.2, 130.0, 128.9, 126.3, 70.0, 45.3, 32.6, 26.7, 

26.5, 24.4, 20.9.  

GC-MS (EI): Calcd for C16H20O2 M+: 244.2; found: 244.1. 
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   (major)           (minor) 

2-(2,2-Diphenylvinyl)cyclohexanol (4e and 4e′) 

The product was isolated by flash chromatography (ethyl acetate/hexanes 1:20) as foam. 68 mg, 81% yield. The 

trans/cis ratio was determined to be 2.7:1 by GC. The two isomers were separated by silica. 
1H NMR of trans isomer (400 MHz, CDCl3): δ 7.40-7.22 (m, 10H), 5.91 (d, J = 10.2 Hz, 1H), 3.40 (ψtd, J = 9.5, 

3.5 Hz, 1H), 2.22-2.12 (m, 1H), 2.02-1.95 (m, 1H), 1.71-1.60 (m, 4H), 1.31-1.08 (m, 4H).  
13C NMR of trans isomer (100 MHz, CDCl3): δ 144.4, 142.4, 139.9, 131.8, 129.9, 128.3, 128.2, 127.2, 127.1, 74.5, 

46.8, 33.8, 31.8, 24.9, 24.8.     

LC-MS (ESI): Calcd for C20H22O (M+H)+: 279.2; found: 279.3. 
1H NMR of cis isomer (400 MHz, CDCl3): δ 7.39-7.36 (m, 2H), 7.34-7.32 (m, 1H), 7.24-7.18 (m, 7H), 6.27 (d, J = 

10.4 Hz, 1H), 3.84-3.79 (m, 1H), 2.47-2.41 (m, 1H), 1.77-1.62 (m, 4H), 1.50-1.34 (m, 4H), 1.28-1.23 (m, 1H).  
13C NMR of cis isomer (100 MHz, CDCl3): δ 142.8, 140.5, 130.4, 129.9, 128.4, 128.2, 127.4, 127.2, 127.1, 70.9, 

41.9, 32.5, 28.2, 23.9, 21.1. 

LC-MS (ESI): Calcd for C20H22O (M+H)+: 279.2; found: 279.3. 

 

	
   	
   	
   	
   	
   	
   	
   	
   	
  

	
   	
   (major)             (minor) 

(E)-2-Styrylcycloheptanol (4f and 4f′) [865606-51-5 for trans isomer]1  

The product was isolated by flash chromatography (ethyl acetate/hexanes 1:20) as foam. 47 mg, 80% yield. The 

trans/cis ratio was determined to be 4.5:1 by GC. The two isomers cannot be separated by silica. 
1H NMR of a mixture of trans and cis isomers (400 MHz, CDCl3): δ 7.39-7.36 (m, 2.4H), 7.33-7.29 (m, 2.4H), 

7.25-7.22 (m, 1.2H), 6.51-6.46 (m, 1.2H), 6.34 (dd, J = 16.0, 8.0 Hz, 0.2H of cis isomer), 6.13 (dd, J = 15.9, 9.2 Hz, 
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1H of trans isomer), 3.99-3.96 (m, 0.2H of cis isomer), 3.51 (ψtd, J = 8.6, 3.6 Hz, 1H of trans isomer), 2.62-2.57 

(cis isomer, m, 0.2H), 2.21 (ψqd, J = 9.3, 3.1 Hz, 1H of trans isomer), 2.00-1.94 (m, 1.2H), 1.83 (d, J = 1.7 Hz, 

1.2H), 1.78-1.47 (m, 10.8H). 
13C NMR of a mixture of trans and cis isomers (100 MHz, CDCl3): δ 137.5 and 137.2, 133.9 and 132.1, 131.2 and 

131.3, 128.7, 127.5 and 127.4, 126.4 and 126.3, 75.9 and 73.7, 52.9 and 48.6, 35.1 and 34.9, 30.5 and 28.5, 27.8 

and 28.3, 26.1 and 25.9, 22.4 and 22.7.      

GC-MS (EI): Calcd for C15H20O M+: 216.2; found: 216.0.  

 

	
  
Dimethyl (E)-trans-3-hydroxy-4-styrylcyclopentane-1,1-dicarboxylate (4g) 

The product was isolated by flash chromatography (ethyl acetate/hexanes 1:4) as colorless oil. 67 mg, 74% yield. 

The trans/cis ratio was determined to be 11:1 by crude 1H NMR spectroscopy. 
1H NMR of the major isomer (400 MHz, CDCl3): δ 7.36-7.33 (m, 2H), 7.31-7.27 (m, 2H), 7.23-7.19 (m, 1H), 6.49 

(d, J = 15.8 Hz, 1H), 6.09 (dd, J = 15.8, 7.6 Hz, 1H), 4.03 (ψq, J = 6.9 Hz, 1H), 3.76 (s, 3H), 3.74 (s, 3H), 

2.71-2.64 (m, 3H), 2.30-2.22 (m, 2H), 2.13-2.06 (m, 1H).  
13C NMR of the major isomer (100 MHz, CDCl3): δ 173.1, 172.6, 137.1, 131.8, 129.9, 128.7, 127.5, 126.3, 77.1, 

57.0, 53.2, 53.0, 51.4, 41.4, 37.7. 

LC-MS (ESI): Calcd for C17H20O5 (M+H)+: 305.1; found: 305.2. 

 

 
(E)-trans-4-Styryltetrahydrofuran-3-ol (4h) 

The product was isolated by flash chromatography (ethyl acetate/hexanes 1:2) as white solid. 45 mg, 79% yield. 

The trans/cis ratio was determined to be 15:1 by crude 1H NMR spectroscopy. The two isomers cannot be 
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separated by silica. 
1H NMR of the major isomer (400 MHz, CDCl3): δ 7.37-7.29 (m, 4H), 7.26-7.23 (m, 1H), 6.53 (d, J = 15.8 Hz, 

1H), 6.10 (dd, J = 15.8, 8.7 Hz, 1H), 4.31-4.27 (m, 1H), 4.19 (dd, J = 8.8, 7.0 Hz, 1H), 4.01 (dd, J = 9.7, 5.2 Hz, 

1H), 3.76 (dd, J = 9.7, 3.4 Hz, 1H), 3.72 (dd, J = 8.8, 5.8 Hz, 1H), 2.94-2.90 (m, 1H), 1.89 (s, 1H).  
13C NMR of the major isomer (100 MHz, CDCl3): δ 137.0, 132.2, 128.8, 128.1, 127.7, 126.3, 77.9, 74.5, 72.1, 

52.5. 

GC-MS (EI): Calcd for C12H14O2 M+: 190.1; found: 190.0. 

 

	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  

	
   (major)                   (minor) 

The (+)-trans-limonene oxide 1c [6909-30-4] was prepared by kinetic resolution of two (+)-limonene oxide 

isomers (from Aldrich) with pyrazole according to a reported process.2 1H NMR of 1c (400 MHz, CDCl3): δ 4.66 

(s, 2H), 2.99 (ψd, J = 4.1 Hz, 1H), 2.05-2.02 (m, 2H), 1.92-1.86 (m, 1H), 1.75-1.72 (m, 2H), 1.71 (s, 3H), 1.40-1.36 

(m, 2H), 1.32 (s, 3H). GC-MS (EI): Calcd for C10H16O M+: 152.1; found: 152.1. 

The products were isolated by flash chromatography (ethyl acetate/hexanes 1:25) as colorless oil. 46 mg, 60% 

combined yield. The cis/trans ratio was determined to be 3:1 by GC. The two isomers were separated by silica. We 

detected a stronger cross-signal between hydrogens H2 and H4 in the major isomer and hence assigned it cis 

configuration with respect to the alcohol group. 

Major cis isomer: 

(1S,2S,4R)-1-Methyl-4-(2-propenyl)-(2E)-styrylcyclohexanol (4i) 
1H NMR (400 MHz, CDCl3): δ 7.39 (d, J = 7.3 Hz, 2H), 7.31 (ψt, J = 7.3 Hz, 2H), 7.26-7.20 (m, 1H), 6.44 (d, J = 

16.1 Hz, 1H), 6.35 (dd, J = 16.1, 8.2 Hz, 1H), 4.74 (d, J = 11.6 Hz, 2H), 2.22-2.16 (m, 1H), 2.15-1.97 (m, 1H), 

1.82 (ψdt, J = 13.2, 2.4 Hz, 1H), 1.77 (s, 3H), 1.67-1.59 (m, 4H), 1.54-1.49 (m, 1H), 1.30 (s, 1H), 1.24 (s, 3H).  
13C NMR (100 MHz, CDCl3): δ 150.0, 137.7, 131.5, 131.2, 128.6, 127.2, 126.2, 108.8, 70.6, 50.4, 44.9, 40.0, 33.4, 

29.6, 26.9, 21.1. 
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LC-MS (ESI): Calcd for C18H24ONa (M+Na)+: 279.2; found: 279.2. 

[α]23
D = +17.5˚ (c = 1.80, CHCl3). 

 

Minor trans isomer: 

(1R,2R,4R)-1-Methyl-4-(2-propenyl)-(2E)-styrylcyclohexanol (4i′) 
1H NMR (400 MHz, CDCl3): δ 7.38 (d, J = 7.1 Hz, 2H), 7.33 (ψt, J = 7.1 Hz, 2H), 7.24-7.20 (m, 1H), 6.47 (d, J = 

15.7 Hz, 1H), 6.32 (dd, J = 15.7, 9.4 Hz, 1H), 4.75 (s, 2H), 2.49-2.45 (m, 1H), 2.26-2.18 (m, 1H), 2.04 (ψtd, J = 

12.3, 4.3 Hz, 1H), 1.74 (s, 3H), 1.72-1.59 (m, 5H), 1.40 (s, 1H), 1.19 (s, 3H).  
13C NMR (100 MHz, CDCl3): δ 149.6, 137.7, 131.6, 131.0, 128.7, 127.4, 126.3, 109.2, 71.5, 50.0, 38.8, 35.5, 33.2, 

29.0, 26.8, 21.3. 

LC-MS (ESI): Calcd for C18H24ONa (M+Na)+: 279.2; found: 279.2. 

[α]23
D = +6.7˚ (c = 0.80, CHCl3). 

	
  

	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  

	
   	
   	
   	
   	
   	
   	
   	
     (major)                         (minor) 

A mixture of epoxide isomers (α:β 6:94) was prepared from pregnenolone acetate (Aldrich) with KMnO4 and 

CuSO4(5H2O).3 3β-Acetoxy-5β ,6β-epoxypregnan-20-one (1d) [6661-94-5] 1H NMR (400 MHz, CDCl3): δ 

4.80-4.74 (m, 1H), 3.08 (ψd, J = 2.1 Hz, 1H), 2.48 (ψt, J = 8.9 Hz, 1H), 2.17-2.11 (m, 2H), 2.10 (s, 3H), 2.03 (s, 

3H), 2.01-1.95 (m, 2H), 1.85-1.82 (m, 1H), 1.70-1.62 (m, 2H), 1.49-1.18 (m, 10H), 1.07-1.03 (m, 1H), 1.00 (s, 3H), 

0.71-0.64 (m, 1H), 0.59 (s, 3H). GC-MS (EI): Calcd for C23H34O4 M+: 374.2; found: 374.2. 

The reaction runs on 0.2 mmol scale. The two isomers of the Heck product were separated by flash 

chromatography (ethyl acetate/hexanes 1:4) as white solid. 50 mg, 53% combined yield. The ratio of α- and 

β-isomers in the crude mixture was determined to be 2.3:1 by 1H NMR spectroscopy. The configuration of major 
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α-isomers in Ring B was assigned by detection of a strong NOE signal between H(6) and CH3(19). The chemical 

shift of CH3(19) was assigned by comparison with chemical shifts in pregnenolone acetate.4  

Major isomer: 

(3S,5R,6R,8S,9S,10R,13S,14S,17S)-17-Acetyl-5-hydroxy-10,13-dimethyl-6-((E)-styryl)hexadecahydro-1H-cyc

lopenta[a]phenanthren-3-yl acetate (4j)  
1H NMR (400 MHz, CDCl3): δ 7.38-7.35 (m, 2H), 7.29 (ψt, J = 7.6 Hz, 2H), 7.21-7.17 (m, 1H), 6.38-6.36 (m, 2H), 

5.24-5.22 (m, 1H), 2.86 (s, 1H), 2.69-2.63 (m, 1H), 2.54 (ψt, J = 9.2 Hz, 1H), 2.25-2.15 (m, 1H), 2.13 (s, 3H), 2.07 

(s, 3H), 2.10-2.04 (m, 2H), 1.78-1.51 (m, 8H), 1.48-1.20 (m, 8H), 1.04 (s, 3H), 0.64 (s, 3H).  
13C NMR (100 MHz, CDCl3): δ 209.5, 169.7, 137.9, 131.3, 130.6, 128.6, 127.2, 126.3, 75.8, 71.0, 63.8, 56.9, 44.4, 

44.3, 43.3, 41.2, 39.1, 34.5, 33.7, 31.6, 31.5, 26.0, 24.6, 24.4, 23.1, 21.8, 21.7, 17.2, 13.6. 

HRMS (ESI): Calcd for C31H43O4 (M+H)+: 479.3161; found: 479.3163. 

[α]23
D = +45.1˚ (c = 0.30, CHCl3). 

 

Minor isomer: 

(3S,5R,6S,8S,9S,10R,13S,14S,17S)-17-Acetyl-5-hydroxy-10,13-dimethyl-6-((E)-styryl)hexadecahydro-1H-cycl

openta[a]phenanthren-3-yl acetate (4j′) 
1H NMR (400 MHz, CDCl3): δ 7.39-7.37 (m, 2H), 7.34 (ψt, J = 7.4 Hz, 2H), 7.25-7.21 (m, 1H), 6.58-6.56 (m, 2H), 

5.04-4.95 (m, 1H), 3.70 (s, 1H), 2.58-2.53 (ψt, J = 9.3 Hz, 1H), 2.26-2.17 (m, 2H), 2.13 (s, 3H), 2.09-2.04 (m, 2H), 

2.01 (s, 3H), 1.85-1.82 (m, 2H), 1.66-1.58 (m, 5H), 1.52-1.47 (m, 5H), 1.30 (s, 3H), 1.28-1.20 (m, 4H), 0.66 (s, 

3H).  
13C NMR (100 MHz, CDCl3): δ 209.6, 170.8, 138.0, 134.5, 130.0, 128.8, 127.5, 126.3, 77.8, 71.0, 63.9, 56.6, 47.6, 

46.4, 44.6, 39.3, 37.8, 35.0, 34.6, 32.9, 31.7, 30.6, 29.9, 26.7, 24.5, 23.0, 21.6, 18.1, 13.9. 

HRMS (ESI): Calcd for C31H43O4 (M+H)+: 479.3161; found: 479.3159. 

[α]23
D = +19.9˚ (c = 0.30, CHCl3). 

 

S23



	
  

 

(1E,3E)-trans-2-[4-Phenylbuta-1,3-dien-1-yl]cyclopentanol (6a)   

The product was isolated by flash chromatography (ethyl acetate/hexanes 1:10) as white solid. 34 mg, 53% yield. 

The trans/cis ratio was determined to be 10:1 by GC. 
1H NMR of the all trans isomer (400 MHz, CDCl3): δ 7.39-7.37 (m, 2H), 7.32-7.29 (m, 2H), 7.23-7.19 (m, 1H), 

6.76 (dd, J = 15.6, 10.4 Hz, 1H), 6.49 (d, J = 15.6 Hz, 1H), 6.30 (dd, J = 15.2, 10.4 Hz, 1H), 5.75 (dd, J = 15.2, 8.3 

Hz, 1H), 3.92 (ψq, J = 6.9 Hz, 1H), 2.47-2.39 (m, 1H), 2.06-1.94 (m, 2H), 1.82-1.58 (m, 4H), 1.50-1.45 (m, 1H).  
13C NMR of the all trans isomer (100 MHz, CDCl3): δ 137.6, 137.0, 131.2, 131.1, 129.1, 128.7, 127.4, 126.4, 78.9, 

52.3, 33.8, 30.2, 21.4.  

GC-MS (EI): Calcd for C15H18O M+: 214.1; found: 214.1. 

 

 

(1E,3E)-trans-2-[3-Methyl-4-phenylbuta-1,3-dien-1-yl]cyclopentanol (6b)  

The product was isolated by flash chromatography (ethyl acetate/hexanes 1:10) as white solid. 41 mg, 60% yield. 

The isomeric ratio was determined to be 10:1 by GC. 
1H NMR of the all trans isomer (400 MHz, CDCl3): δ 7.36-7.32 (m, 2H), 7.29-7.26 (m, 2H), 7.23-7.19 (m, 1H), 

6.47 (s, 1H), 6.34 (d, J = 15.6 Hz, 1H), 5.69 (dd, J = 15.6, 8.3 Hz, 1H), 3.92 (ψq, J = 7.1 Hz, 1H), 2.48-2.40 (m, 

1H), 2.05-1.96 (m, 2H), 2.00 (s, 3H), 1.79-1.46 (m, 5H).  
13C NMR of the all trans isomer (100 MHz, CDCl3): δ 138.1, 136.1, 135.6, 131.7, 130.3, 129.3, 128.2, 126.5, 79.0, 

52.5, 33.8, 30.5, 21.4, 14.1.  

GC-MS (EI): Calcd for C16H20O M+: 228.2; found: 228.1. 
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    (major)               (minor) 

(Z)-Ethyl 3-(2-hydroxycyclopentyl)-2-phenylacrylate (6c and 6c′)  

The product was isolated by flash chromatography (ethyl acetate/hexanes 1:6) as colorless oil. 36 mg, 46% yield. 

The trans/cis ratio was determined to be 2.6:1 by GC. The two isomers were separated on silica. The Z 

configuration of both isomers was established by NOE signals between the olefinic hydrogen and ortho hydrogens 

of phenyl group.      

Major isomer: 
1H NMR (400 MHz, CDCl3): δ 7.38-7.31 (m, 3H), 7.23-7.20 (m, 2H), 6.89 (d, J = 10.6 Hz, 1H), 4.20 (ψq, J = 7.1 

Hz, 2H), 4.10-4.03 (m, 1H), 2.54-2.45 (m, 1H), 2.03-1.96 (m, 1H), 1.89-1.81 (m, 1H), 1.73-1.65 (m, 2H), 

1.58-1.47 (m, 2H), 1.39 (s, 1H), 1.25 (t, J = 7.1 Hz, 3H).   
13C NMR (100 MHz, CDCl3): δ 167.3, 146.6, 135.5, 135.1, 130.0, 128.1, 127.6, 79.4, 61.1, 48.6, 34.5, 31.0, 21.9, 

14.4.      

GC-MS (EI): Calcd for C16H20O3 M+: 260.1; found: 260.1. 

Minor isomer: 
1H NMR (400 MHz, CDCl3): δ 7.35-7.29 (m, 5H), 6.06 (d, J = 9.9 Hz, 1H), 4.34-4.28 (m, 2H), 4.02-3.96 (m, 1H), 

3.18 (d, J = 3.0 Hz, 1H), 2.98-2.89 (m, 1H), 2.12-2.02 (m, 2H), 1.82-1.63 (m, 3H), 1.52-1.46 (m, 1H), 1.31 (t, J = 

7.1 Hz, 3H).  
13C NMR (100 MHz, CDCl3): δ 169.1, 143.1, 137.6, 135.9, 128.5, 127.9, 127.4, 79.4, 61.5, 49.6, 34.5, 31.9, 22.4, 

14.3.      

GC-MS (EI): Calcd for C16H20O3 M+: 260.1; found: 260.1. 

 

	
   	
   	
   	
   	
   	
   	
  
	
   	
    (major)               (minor) 
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(Z)-N,N-Diethyl-3-(2-hydroxycyclopentyl)-2-phenylacrylamide (6d and 6d′) 

Cy2NMe (105 µL, 0.45 mmol) was added as a base to increase the yield of products.   

The product was isolated by flash chromatography (ethyl acetate/hexanes 1:2) as light yellow oil. 46 mg, 53% 

yield. The trans/cis ratio was determined to be 3:1 by crude 1H NMR spectroscopy. The two isomers were 

separated by silica. The Z configuration of both isomers was established by NOE signals between the olefinic 

hydrogen and ortho hydrogens of phenyl group. 

Major isomer: 
1H NMR (400 MHz, CDCl3): δ 7.35-7.30 (m, 4H), 7.28-7.25 (m, 1H), 5.92 (d, J = 10.0 Hz, 1H), 4.34 (br s, OH), 

3.89 (ψq, J = 6.8 Hz, 1H), 3.69 (dq, J = 13.6, 7.1 Hz, 1H), 3.34 (dq, J = 13.6, 7.1 Hz, 1H), 3.21 (dq, J = 14.5, 7.1 

Hz, 1H), 3.08 (dq, J = 14.5, 7.1 Hz, 1H), 2.50-2.42 (m, 1H), 2.07-1.95 (m, 2H), 1.80-1.52 (m, 4H), 1.22 (t, J = 7.1 

Hz, 3H), 0.90 (t, J = 7.1 Hz, 3H).  
13C NMR (100 MHz, CDCl3): δ 170.6, 139.4, 136.4, 134.1, 129.0, 128.0, 125.5, 78.1, 49.9, 43.1, 39.4, 34.2, 31.6, 

22.3, 14.0, 12.9. 

GC-MS (EI): Calcd for C18H25NO2 M+: 287.2; found: 287.2. 

Minor isomer (containing a small amount of the major isomer): 
1H NMR (400 MHz, CDCl3): δ 7.37-7.25 (m, 5H), 6.06 (d, J = 9.4 Hz, 1H), 4.26 (ψq, J = 5.8 Hz, 1H), 3.59 (dq, J 

= 13.6, 7.1 Hz, 1H), 3.44 (dq, J = 13.6, 7.1 Hz, 1H), 3.25-3.11 (m, 2H), 2.70-2.63 (m, 1H), 1.98-1.82 (m, 2H), 

1.77-1.58 (m, 5H), 1.22 (t, J = 7.1 Hz, 3H), 0.89 (t, J = 7.1 Hz, 3H). 
13C NMR (100 MHz, CDCl3): δ 170.1, 139.4, 136.6, 128.9, 127.9, 125.6, 76.2, 45.9, 42.9, 39.0, 30.5, 22.3, 14.0, 

12.9.  

GC-MS (EI): Calcd for C18H25NO2 M+: 287.2; found: 287.2. 

 

	
   	
   	
   	
   	
   	
   	
  
	
   	
   	
   	
   	
    (major)               (minor) 

(Z)-3-(2-Hydroxycyclopentyl)-1-morpholino-2-phenylprop-2-en-1-one (6e and 6e′) 

Dioxane (1.2 mL) was used instead of PhCF3. The product was isolated by flash chromatography (ethyl 
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acetate/hexanes 2:1) as colorless oil. 44 mg, 49% yield. The trans/cis ratio on the cyclopentane ring was 

determined to be 1.9:1 by GC. The Z configuration of both isomers was established by NOE signals between the 

olefinic hydrogen and ortho hydrogens of phenyl group. 

Major isomer: 
1H NMR (400 MHz, CDCl3): δ 7.35-7.28 (m, 5H), 6.00 (d, J = 10.1 Hz, 1H), 3.92 (ψq, J = 7.4 Hz, 1H), 3.87-3.79 

(m, 1H), 3.74-3.66 (m, 3H), 3.41 (ψt, J = 4.8 Hz, 2H), 3.34-3.20 (m, 2H), 2.55-2.46 (m, 1H), 2.10-1.96 (m, 2H), 

1.85-1.48 (m, 5H). 
13C NMR (100 MHz, CDCl3): δ 169.5, 138.1, 136.0, 135.0, 129.1, 128.3, 125.6, 78.3, 67.0, 66.9, 49.9, 47.3, 42.2, 

34.2, 31.5, 22.2. 

GC-MS (EI): Calcd for C18H23NO3 M+: 301.2; found: 301.2. 

Minor isomer: 
1H NMR (400 MHz, CDCl3): δ 7.38-7.31 (m, 4H), 7.29-7.26 (m, 1H), 6.19 (d, J = 9.8 Hz, 1H), 4.27 (ψq, J = 4.5 

Hz, 1H), 3.79-3.75 (m, 2H), 3.72-3.69 (m, 2H), 3.47-3.35 (m, 2H), 3.34-3.26 (m, 2H), 2.70-2.60 (m, 2H), 

2.00-1.82 (m, 3H), 1.78-1.59 (m, 3H). 
13C NMR (100 MHz, CDCl3): δ 169.4, 137.9, 136.0, 131.7, 129.0, 128.2, 125.6, 76.3, 67.0, 47.1, 46.2, 42.0, 34.5, 

30.5, 29.9, 22.4. 

GC-MS (EI): Calcd for C18H23NO3 M+: 301.2; found: 301.2. 

 

	
   	
   	
   	
   	
   	
   	
  

	
   	
   (major)               (minor) 

3-(2-Hydroxycyclopentyl)coumarin (6f and 6f′)  

Cy2NMe (105 µL, 0.45 mmol, 1.5 equiv) was added to the standard conditions. Without it, the combined yield was 

only 37%.   

The product was isolated by flash chromatography (ethyl acetate/hexanes 1:3) as white solid. 47 mg, 68% yield. 
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The trans/cis ratio was determined to be 3.5:1 by GC. The C3 alkylation of coumarin in both isomers was 

determined by X-ray diffraction of both isomers. The two isomers were separated on silica.  

The relative configuration of the major isomer was determined to be trans on cyclopentane ring by X-ray 

diffraction (CCDC: 1816547). Single crystals suitable for X-ray diffraction were obtained by slow evaporation 

from a solution of 1:2 dichloromethane/ hexanes at room temperature.  
1H NMR of trans isomer (400 MHz, CDCl3): δ 7.53 (s, 1H), 7.50-7.45 (m, 2H), 7.34-7.25 (m, 2H), 4.20-4.16 (m, 

1H), 3.39 (s, 1H), 3.03-2.98 (m, 1H), 2.14-1.99 (m, 2H), 1.93-1.74 (m, 4H).  
13C NMR of trans isomer (100 MHz, CDCl3): δ 163.2, 152.9, 137.4, 131.1, 131.0, 127.6, 124.7, 119.5, 116.6, 77.9, 

50.9, 34.9, 29.6, 23.4.      

GC-MS (EI): Calcd for C14H14O3 M+: 230.1; found: 230.1. 

The relative configuration of the minor isomer on cyclopentane ring was determined to be cis (CCDC: 1815718). 

Single crystals suitable for X-ray diffraction were obtained by slow evaporation from a solution of 1:2 ethyl 

acetate/ hexanes at room temperature.  
1H NMR of cis isomer (400 MHz, CDCl3): δ 7.64 (s, 1H), 7.49-7.46 (m, 2H), 7.32-7.24 (m, 2H), 4.62-4.57 (m, 1H), 

3.19-3.12 (m, 1H), 2.16-1.86 (m, 4H), 1.82-1.65 (m, 2H), 1.54-1.51 (m, 1H).  
13C NMR of cis isomer (100 MHz, CDCl3): δ 162.4, 153.1, 139.8, 130.9, 128.3, 127.6, 124.5, 119.6, 116.5, 73.8, 

46.6, 34.9, 27.0, 22.0.      

GC-MS (EI): Calcd for C14H14O3 M+: 230.1; found: 230.1. 

 

	
   	
   	
   	
   	
   	
   	
  

	
   	
   (major)                   (minor) 

3-(2-Hydroxycyclopentyl)-6-methylcoumarin (6g and 6g′) 

Cy2NMe (105 µL, 0.45 mmol) was added as a base to increase the yield of products.  

The product was isolated by flash chromatography (ethyl acetate/hexanes 1:4) as white solid. 59 mg, 80% yield. 
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The trans/cis ratio was determined to be 2.8:1 by GC. The two isomers were separated on silica. The relative 

configuration of the major isomer on cyclopentane ring was determined to be trans (CCDC: 1816494). Single 

crystals suitable for X-ray diffraction were obtained by slow evaporation from a solution of 1:2 ethyl acetate/ 

hexanes at room temperature.  
1H NMR of trans isomer (400 MHz, CDCl3): δ 7.47 (s, 1H), 7.29-7.26 (m, 1H), 7.24-7.20 (m, 2H), 4.18-4.14 (m, 

1H), 3.45 (s, 1H), 3.02-2.96 (m, 1H), 2.39 (s, 3H), 2.13-2.06 (m, 1H), 2.04-1.97 (m, 1H), 1.92-1.85 (m, 1H), 

1.83-1.74 (m, 3H). 
13C NMR of trans isomer (100 MHz, CDCl3): δ 163.5, 151.0, 137.4, 134.4, 132.1, 130.8, 127.4, 119.2, 116.2, 78.0, 

50.9, 34.9, 29.6, 23.4, 20.9. 

GC-MS (EI): Calcd for C15H16O3 M+: 244.1; found: 244.1. 
1H NMR of cis isomer (400 MHz, CDCl3): δ 7.58 (s, 1H), 7.28-7.25 (m, 2H), 7.21-7.18 m, 1H), 4.59-4.55 (m, 1H), 

3.17-3.11 (m, 1H), 2.39 (s, 3H), 2.15-1.85 (m, 4H), 1.81-1.61 (m, 2H), 1.57 (s, 1H). 
13C NMR of cis isomer (100 MHz, CDCl3): δ 162.7, 151.2, 139.8, 134.2, 131.9, 128.1, 127.5, 119.3, 116.2, 73.7, 

46.6, 34.8, 27.0, 22.0, 20.9. 

GC-MS (EI): Calcd for C15H16O3 M+: 244.1; found: 244.1. 

 

	
   	
   	
   	
   	
   	
   	
  

	
   	
   (major)               (minor) 

3-(2-Hydroxycyclopentyl)-N-methyl-2-quinolinone (6h and 6h′) 

Cy2NMe (105 µL, 0.45 mmol) was added as a base to increase the yield of products.  

The product was isolated by flash chromatography (ethyl acetate/hexanes 1:3) as light yellow oil. 38 mg, 52% 

yield. The trans/cis ratio was determined to be 2.5:1 by GC. The two isomers were separated on silica. 
1H NMR of trans isomer (400 MHz, CDCl3): δ 7.57 (s, 1H), 7.55-7.52 (m, 2H), 7.38 (d, J = 8.4 Hz, 1H), 7.28-7.24 

(m, 1H), 5.01 (s, 1H), 4.04-3.99 (m, 1H), 3.78 (s, 3H), 3.19-3.14 (m, 1H), 2.07-1.80 (m, 5H), 1.70 (br s, OH).  
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13C NMR of trans isomer (100 MHz, CDCl3): δ 164.4, 138.7, 135.1, 133.3, 130.0, 128.6, 122.6, 120.9, 114.2, 78.8, 

51.0, 35.0, 30.1, 29.6, 23.8.      

GC-MS (EI): Calcd for C15H17NO2 M+: 243.1; found: 243.1. 
1H NMR of cis isomer (400 MHz, CDCl3): δ 7.65 (s, 1H), 7.57-7.52 (m, 2H), 7.36 (d, J = 8.3 Hz, 1H), 7.24-7.22 

(m, 1H), 4.59-4.56 (m, 1H), 3.76 (s, 3H), 3.34-3.28 (m, 1H), 2.31 (br s, OH), 2.18-1.95 (m, 3H), 1.89-1.66 (m, 3H).  
13C NMR of cis isomer (100 MHz, CDCl3): δ 163.4, 139.1, 136.7, 132.3, 130.0, 128.6, 122.4, 120.8, 114.1, 74.6, 

47.6, 34.8, 30.1, 27.3, 22.2.    

GC-MS (EI): Calcd for C15H17NO2 M+: 243.1; found: 243.1. 

 

IV. Heck-type reaction of acyclic epoxides  

A general procedure. In an argon-filled glove box, Pd(PPh3)4 (17.4 mg, 0.015 mmol), dppf (11.7 mg, 0.021 mmol) 

and dry dioxane (1.2 mL) were charged into a dry 10 mL of Schlenk tube. After stirring at rt for 10 min, acyclic 

epoxide (0.6 mmol), NEt3·HI (13.8 mg, 0.06 mmol), styrene (35 µL, 0.3 mmol) and 20 µL of GC standard 

n-dodecane were added sequentially. The reaction mixture was capped tightly and vigorously stirred in a heating 

block maintained at 110 oC for 48 h. After cooled down to rt, the reaction mixture was subjected to flash 

chromatography with ethyl acetate/ hexanes as eluent. The structure of the desired product was confirmed by 1H 

NMR spectroscopy of the purified sample, and the trans/cis ratio was determined by 1H NMR spectroscopy of the 

crude reaction mixture or GC and GCMS. 0.3 mmol of styrene was used for all the isolation, unless stated 

otherwise. The reactions can also be conducted with standard Schlenk technique and a vacuum manifold. 

	
  
(E)-1,5-Diphenylpent-4-en-2-ol (5a) 

A racemic epoxide was used. The product was isolated by flash chromatography (ethyl acetate/hexanes 1:25) as 

light yellow oil. 46 mg, 64% yield. The ratio of regioisomers was determined to be 11:1 by crude 1H NMR 

spectroscopy. 
1H NMR of the major isomer (400 MHz, CDCl3): δ 7.35-7.25 (m, 6H), 7.23-7.17 (m, 4H), 6.47 (d, J = 15.9 Hz, 

1H), 6.24 (ψdt, J = 15.9, 7.3 Hz, 1H), 3.94 (m, 1H), 2.84 (dd, J = 13.6, 4.9 Hz, 1H), 2.74 (dd, J = 13.6, 8.0 Hz, 1H), 

2.46-2.44 (m, 1H), 2.40-2.32 (m, 1H), 1.71 (s, 1H).  
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13C NMR of the major isomer (100 MHz, CDCl3): δ 138.5, 137.4, 133.3, 129.6, 128.7, 128.6, 127.4, 126.7, 126.3, 

126.2, 72.3, 43.6, 40.6.  

GC-MS (EI): Calcd for C17H18O M+: 238.1; found: 238.0. 

 

	
  
(E)-6-Phenylhex-5-en-3-ol (5b) [54985-35-2]5  

Veratrole (1.2 mL) was used instead of dioxane to increase the yield of product. 

The product was isolated by flash chromatography (ethyl acetate/hexanes 1:6) as light yellow oil. 40 mg, 76% 

yield. The ratio of regioisomers was determined to be 9:1 by crude 1H NMR spectroscopy. 
1H NMR of the major isomer (400 MHz, CDCl3): δ 7.38-7.36 (m, 2H), 7.32-7.29 (m, 2H), 7.24-7.22 (m, 1H), 6.49 

(d, J = 15.8 Hz, 1H), 6.26 (ψdt, J = 15.8, 6.9 Hz, 1H), 3.70-3.64 (m, 1H), 2.50-2.43 (m, 1H), 2.33-2.29 (m, 1H), 

1.64 (s, 1H), 1.62-1.51 (m, 2H), 0.99 (t, J = 7.4 Hz, 3H).  
13C NMR of the major isomer (100 MHz, CDCl3): δ 137.4, 133.2, 128.7, 127.4, 126.6, 126.2, 72.7, 40.8, 29.8, 

10.1.  

GC-MS (EI): Calcd for C12H16O M+: 176.1; found: 176.1.  

 

 
(E)-1-Phenyloct-1-en-4-ol (5c) [1488206-39-8]5  

The product was isolated by flash chromatography (ethyl acetate/hexanes 1:10) as light yellow oil. 43 mg, 70% 

yield. The ratio of regioisomers was determined to be 12:1 by crude 1H NMR spectroscopy. 
1H NMR of the major isomer (400 MHz, CDCl3): δ 7.39-7.36 (m, 2H), 7.33-7.29 (m, 2H), 7.24-7.20 (m, 1H), 6.49 

(d, J = 15.8 Hz, 1H), 6.23 (ψdt, J = 15.8, 6.9 Hz, 1H), 3.76-3.70 (m, 1H), 2.46-2.42 (m, 1H), 2.35-2.30 (m, 1H), 

1.66 (s, 1H), 1.52-1.34 (m, 6H), 0.93 (t, J = 7.1 Hz, 3H).  
13C NMR of the major isomer (100 MHz, CDCl3): δ 137.4, 133.2, 128.6, 127.4, 126.5, 126.2, 71.3, 41.3, 36.8, 28.0, 

22.8, 14.2.    

GC-MS (EI): Calcd for C14H20O M+: 204.2; found: 204.0. 
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(E)-1-Phenyldec-1-en-4-ol (5d) 

The product was isolated by flash chromatography (ethyl acetate/hexanes 1:15) as light yellow oil. 43 mg, 62% 

yield. The ratio of regioisomers was determined to be 8:1 by crude 1H NMR spectroscopy. 
1H NMR of the major isomer (400 MHz, CDCl3): δ 7.38-7.36 (m, 2H), 7.32-7.28 (m, 2H), 7.23-7.20 (m, 1H), 6.49 

(d, J = 15.8 Hz, 1H), 6.24 (ψdt, J = 15.8, 7.2 Hz, 1H), 3.76-3.70 (m, 1H), 2.48-2.42 (m, 1H), 2.35-2.28 (m, 1H), 

1.55-1.50 (m, 4H), 1.36-1.27 (m, 7H), 0.89 (t, J = 5.7 Hz, 3H).  
13C NMR of the major isomer (100 MHz, CDCl3): δ 137.5, 133.3, 128.7, 127.4, 126.6, 126.3, 71.4, 41.3, 37.1, 32.0, 

29.5, 25.8, 22.8, 14.2.  

GC-MS (EI): Calcd for C16H24O M+: 232.2; found: 231.9. 

 

	
  

(4E)-2-Methyl-5-phenylpent-4-en-2-ol (5e) 

Cy2NMe (105 µL, 0.45 mmol) was added as a base to increase the yield of product.  

The product was isolated by flash chromatography (ethyl acetate/hexanes 1:10) as colorless oil. 27.5 mg, 52% 

yield. The ratio of regioisomers in the crude mixture was determined to be 12:1 by GC. The two isomers were 

separated by silica. 
1H NMR of the major isomer (400 MHz, CDCl3): δ 7.38 (d, J = 7.8 Hz, 2H), 7.33-7.29 (m, 2H), 7.24-7.22 (m, 1H), 

6.47 (d, J = 15.8 Hz, 1H), 6.31 (dt, J = 15.8, 7.5 Hz, 1H), 2.39 (d, J = 7.5 Hz, 2H), 1.49 (s, 1H), 1.28 (s, 6H).  
13C NMR of the major isomer (100 MHz, CDCl3): δ 137.5, 133.9, 128.7, 127.4, 126.3, 125.9, 71.1, 47.5, 29.4.  

GC-MS (EI): Calcd for C12H16O M+: 176.1; found: 176.1. 
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8-Cinnamyl-1,4-dioxaspiro[4.5]decan-8-ol (5f) 

The product was isolated by flash chromatography (ethyl acetate/hexanes 1:4) as colorless oil. 49 mg, 60% yield. 

The ratio of regioisomers was determined to be 20:1 by GC. 
1H NMR of the major isomer (400 MHz, CDCl3): δ 7.38-7.28 (m, 4H), 7.25-7.21 (m, 1H), 6.47 (d, J = 15.8 Hz, 

1H), 6.29 (dt, J = 15.8, 7.4 Hz, 1H), 3.96-3.94 (m, 4H), 2.39 (d, J = 7.5 Hz, 2H), 1.96-1.88 (m, 2H), 1.74-1.70 (m, 

3H), 1.64-1.58 (m, 3H), 1.39 (br s, OH).  
13C NMR of the major isomer (100 MHz, CDCl3): δ 137.3, 134.3, 128.7, 127.5, 126.3, 125.0, 108.9, 70.7, 64.4, 

64.3, 46.2, 35.0, 30.7.  

GC-MS (EI): Calcd for C17H22O3 M+: 274.2; found: 274.2. 

 

	
  

1,5,5-Triphenylpent-4-en-2-ol (5g) 

The product was isolated by flash chromatography (ethyl acetate/hexanes 1:20) as light yellow oil. 71 mg, 75% 

yield. The ratio of regioisomers in the crude mixture was determined to be 20:1 by 1H NMR spectroscopy. 
1H NMR of the major isomer (400 MHz, CDCl3): δ 7.36-7.13 (m, 15H), 6.19 (ψt, J = 7.4 Hz, 1H), 3.93-3.87 (m, 

1H), 2.78 (dd, J = 13.6, 4.5 Hz, 1H), 2.64 (dd, J = 13.6, 8.3 Hz, 1H), 2.38-2.34 (m, 2H), 1.69 (s, 1H).  
13C NMR of the major isomer (100 MHz, CDCl3): δ 144.0, 142.4, 139.8, 138.3, 129.8, 129.3, 128.5, 128.2, 128.0, 

127.2, 127.1, 127.0, 126.4, 125.2, 72.7, 43.4, 37.0. 

GC-MS (EI): Calcd for C23H22O M+: 314.2; found: 314.1. 

 

	
  

2-Methyl-5,5-diphenylpent-4-en-2-ol (5h) 

Veratrole (1.2 mL) was used instead of dioxane to increase the yield of product.  

The product was isolated by flash chromatography (ethyl acetate/hexanes 1:10) as light yellow oil. 48 mg, 64% 
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yield. The ratio of regioisomers was determined to be 12:1 by crude 1H NMR spectroscopy.  
1H NMR of the major isomer (400 MHz, CDCl3): δ 7.38-7.34 (m, 2H), 7.32-7.17 (m, 8H), 6.23 (t, J = 7.6 Hz, 1H), 

2.31 (d, J = 7.6 Hz, 2H), 1.38 (s, 1H), 1.22 (s, 6H).  
13C NMR of the major isomer (100 MHz, CDCl3): δ 144.1, 142.7, 140.0, 130.0, 128.2, 128.1, 127.2, 127.1, 127.0, 

125.0, 71.4, 43.6, 29.4.    

GC-MS (EI): Calcd for C18H20O M+: 252.2; found: 252.0. 

 

	
  

6,6-Diphenylhex-5-en-3-ol (5i) 

The product was isolated by flash chromatography (ethyl acetate/hexanes 1:8) as light yellow oil. 53 mg, 70% 

yield. The ratio of regioisomers was determined to be 16:1 by crude 1H NMR spectroscopy. 
1H NMR of the major isomer (400 MHz, CDCl3): δ 7.38-7.34 (m, 2H), 7.31-7.29 (m, 1H), 7.25-7.17 (m, 7H), 6.17 

(ψt, J = 7.5 Hz, 1H), 3.67-3.61 (m, 1H), 2.33-2.25 (m, 2H), 1.61 (s, 1H), 1.54-1.40 (m, 2H), 0.89 (t, J = 7.4 Hz, 

3H).  
13C NMR of the major isomer (100 MHz, CDCl3): δ 144.0, 142.6, 140.0, 130.0, 128.3, 128.2, 127.3, 127.2, 127.1, 

125.6, 73.4, 37.3, 29.8, 10.0.    

GC-MS (EI): Calcd for C18H20O M+: 252.2; found: 252.0. 

 

	
  

1,1-Diphenyldec-1-en-4-ol (5j) 

The product was isolated by flash chromatography (ethyl acetate/hexanes 1:20) as light yellow oil. 61 mg, 66% 

yield. The ratio of regioisomers was determined to be 15:1 by crude 1H NMR spectroscopy. 
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1H NMR of the major isomer (400 MHz, CDCl3): δ 7.38-7.34 (m, 2H), 7.31-7.27 (m, 1H), 7.25-7.17 (m, 7H), 6.16 

(ψt, J = 7.6 Hz, 1H), 3.72-3.68 (m, 1H), 2.36-2.22 (m, 2H), 1.54 (s, 1H), 1.46-1.25 (m, 10H), 0.87 (t, J = 7.5 Hz, 

3H).  
13C NMR of the major isomer (100 MHz, CDCl3): δ 144.0, 142.5, 139.9, 129.9, 128.2, 128.0, 127.2, 127.0, 126.9, 

125.5, 71.9, 37.6, 37.0, 31.8, 29.2, 25.5, 22.6, 14.0.    

GC-MS (EI): Calcd for C22H28O M+: 308.2; found: 307.9. 

 

	
  
(2R,4E)-1-Phenoxy-5-phenyl-pent-4-en-2-ol (5k) 

A sample of enantiopure epoxide (99.6% ee, TCI) was used. The product was isolated by flash chromatography 

(ethyl acetate/hexanes 1:8) as white solid. 47 mg, 62% yield in 99.7% ee. The ratio of regioisomers was determined 

to be 9:1 by crude 1H NMR spectroscopy.  

Daicel Chiralcel AD-H, n-hexane/isopropanol 95:5, flow rate = 1.0 mL/min. 

 
1H NMR of the major isomer (400 MHz, CDCl3): δ 7.37-7.34 (m, 2H), 7.31-7.26 (m, 4H), 7.23-7.19 (m, 1H), 

6.98-6.91 (m, 3H), 6.51 (d, J = 15.8 Hz, 1H), 6.29 (ψdt, J = 15.8, 7.2 Hz, 1H), 4.17-4.11 (m, 1H), 4.01 (dd, J = 9.4, 

3.6 Hz, 1H), 3.92 (dd, J = 9.4, 7.0 Hz, 1H), 2.57-2.52 (m, 2H), 2.39 (d, J = 3.9 Hz, 1H).    
13C NMR of the major isomer (100 MHz, CDCl3): δ 158.7, 137.3, 133.4, 129.7, 128.7, 127.5, 126.3, 125.4, 121.3, 

114.8, 71.6, 69.9, 37.3.  

GC-MS (EI): Calcd for C17H18O2 M+: 254.1; found: 254.0. 

[α]23
D = -15.3˚ (c = 1.40, CHCl3). 
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(2R,4E)-5-Phenyl-4-pent-4-ene-1,2-diol (5l) 

An epoxide of 99.6% ee (TCI) was used. The product was isolated by flash chromatography (ethyl acetate/ hexanes 

1:1) as colorless oil. 26 mg, 48% yield. The ratio of regioisomers in the crude mixture was determined to be 8:1 by 

GC. The two isomers were separated by silica. The major isomer was in 98.5% ee. 

Daicel Chiralcel IC, n-hexane/isopropanol 90:10, flow rate = 0.5 mL/min. 

        

1H NMR of the major isomer (400 MHz, CDCl3): δ 7.37-7.35 (m, 2H), 7.32-7.29 (m, 2H), 7.24-7.20 (m, 1H), 6.50 

(d, J = 15.8 Hz, 1H), 6.22 (ψdt, J = 15.8, 7.3 Hz, 1H), 3.88-3.82 (m, 1H), 3.73 (dd, J = 11.1, 3.0 Hz, 1H), 3.54 (dd, 

J = 11.1, 7.1 Hz, 1H), 2.44-2.39 (m, 2H), 2.24 (s, 1H), 2.02 (s, 1H).  
13C NMR of the major isomer (100 MHz, CDCl3): δ 137.2, 133.5, 128.7, 127.6, 126.3, 125.5, 71.7, 66.5, 37.3.  

GC-MS (EI): Calcd for C11H14O2 M+: 178.1; found: 178.1. 

[α]23
D = +4.1˚ (c = 0.98, CHCl3). 

 

	
  
(2R,4E)-1-[(tert-Butyldimethylsilyl)oxy]-5-phenyl-pent-4-en-2-ol (5m) 

The product was isolated by flash chromatography (ethyl acetate/hexanes 1:25) as colorless oil. 60 mg, 68% yield. 

The ratio of regioisomers was determined to be 18:1 by crude 1H NMR spectroscopy. The major isomer was in 

99.6% ee. 

Daicel Chiralcel IC, n-hexane/isopropanol 98:2, flow rate = 0.5 mL/min. 
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1H NMR of the major isomer (400 MHz, CDCl3): δ 7.37-7.35 (m, 2H), 7.32-7.28 (m, 2H), 7.23-7.19 (m, 1H), 6.47 

(d, J = 15.8 Hz, 1H), 6.25 (ψdt, J = 15.8, 7.2 Hz, 1H), 3.82-3.75 (m, 1H), 3.67 (dd, J = 10.0, 3.7 Hz, 1H), 3.51 (dd, 

J = 10.0, 6.8 Hz, 1H), 2.45 (d, J = 4.0 Hz, 1H), 2.42-2.38 (m, 2H), 0.92 (s, 9H), 0.09 (s, 6H).  
13C NMR of the major isomer (100 MHz, CDCl3): δ 137.6, 132.6, 128.6, 127.3, 126.2, 71.6, 66.7, 37.0, 26.0, 18.4, 

-5.1, -5.2.  

LC-MS (ESI): Calcd for C17H28O2Si (M+H)+: 293.2; found: 293.2. 

[α]23
D = -3.4˚ (c = 0.60, CHCl3). 

 

	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  

(major)                (minor)          (byproduct) 

An epoxide of 99.5% ee (Aldrich) was used. The product was isolated by flash chromatography (ethyl acetate/ 

hexanes 1:12) as white solid. 28 mg, 42% combined yield of two regioisomers. The ratio of regioisomers in the 

crude mixture was determined to be 2:1 by GC. Epoxide isomerization to phenylacetaldehyde and subsequent aldol 

condensation produced two isomers of byproducts (34 mg, 52% yield with E/Z ratio of 7:1).  

 

(E)-1,4-Diphenylbut-3-en-1-ol (5n) [84107-76-6]6  

The major isomer was in 60% ee. Daicel Chiralcel OZ, n-hexane/isopropanol 95:5, flow rate = 0.5 mL/min.  
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1H NMR (400 MHz, CDCl3): δ 7.39-7.34 (m, 6H), 7.32-7.28 (m, 3H), 7.24-7.22 (m, 1H), 6.51 (d, J = 15.9 Hz, 1H), 

6.22 (ψdt, J = 15.9, 7.4 Hz, 1H), 4.84-4.80 (m, 1H), 2.70-2.66 (m, 2H), 2.06 (d, J = 3.3 Hz, OH).  
13C NMR (100 MHz, CDCl3): δ 144.1, 137.4, 133.6, 128.7, 128.6, 127.8, 127.5, 126.3, 126.0, 125.9, 73.9, 43.2.  

LC-MS (ESI): Calcd for C16H16ONa (M+Na)+: 247.1; found: 247.2. 

[α]23
D = -12.3˚ (c = 0.70, CHCl3). 

 

(E)-2,4-Diphenylbut-3-en-1-ol (5n′) 

The minor isomer was in 0% ee. Daicel Chiralcel AD-H, n-hexane/isopropanol 95:5, flow rate = 0.5 mL/min. 
1H NMR (400 MHz, CDCl3): δ 7.39-7.34 (m, 4H), 7.32-7.29 (m, 5H), 7.26-7.20 (m, 1H), 6.54 (d, J = 16.0 Hz, 1H), 

6.39 (dd, J = 16.0, 7.8 Hz, 1H), 3.92 (ψt, J = 6.0 Hz, 2H), 3.71 (ψq, J = 7.3 Hz, 1H), 1.51 (t, J = 6.3 Hz, 1H).  
13C NMR (100 MHz, CDCl3): δ 141.0, 137.1, 132.4, 129.8, 129.0, 128.7, 128.2, 127.7, 127.2, 126.4, 66.6, 52.0.  

LC-MS (ESI): Calcd for C16H16ONa (M+Na)+: 247.1; found: 247.2. 

 

Byproduct: (E)-2,4-Diphenylbut-2-enal (5n′′) [115872-75-8]7  

The NMR spectroscopy of this compound was identified by comparison with reported NMR data.  
1H NMR (400 MHz, CDCl3): δ 9.65 (s, 1H), 7.45-7.35 (m, 3H), 7.33-7.29 (m, 2H), 7.26-7.22 (m, 3H), 7.16-7.14 

(m, 2H), 6.86 (t, J = 7.6 Hz, 1H), 3.68 (d, J = 7.6 Hz, 2H).  

GC-MS (EI): Calcd for C16H14O M+: 222.1; found: 222.1.   
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V. Mechanistic studies 

(a) Ring opening of epoxides with NEt3·HI 

A typical procedure: Two 10 mL Schlenk tubes containing a magnetic stir bar were charged with cyclohexene 

oxide (10.4 µL, 0.1 mmol), NEt3·HI (28 mg, 0.12 mmol), 10 µL of GC standard n-dodecane and dry PhCF3 (0.3 

mL). The experiments were conducted at 25 oC and 80 oC, respectively. At intervals, aliquots of the reaction 

mixture were taken and passed through a short plug of silica gel with ethyl acetate washings. The filtrate was 

subjected to GC analysis for determination of the yield of 1j. Only the trans isomer of 1j was detected by GC and 

GCMS. 

 

Table S6. Ring opening of cyclohexene oxide in the presence of NEt3·HI 

 

Entry Temp (oC) Time (min) Yield (%) 

1 25 120 0 

2 80 40 42 

3 80 60 65 

4 80 120 100 

 

trans-2-Iodocyclohexanol (1j) [10039-14-2]8 
1H NMR (400 MHz, CDCl3): δ 4.07-4.00 (m, 1H), 3.65 (ψtd, J = 9.9, 4.5 Hz, 1H), 2.50-2.45 (m, 1H), 2.34 (br s, 

OH), 2.14-2.00 (m, 2H), 1.86-1.82 (m, 1H), 1.55-1.49 (m, 1H), 1.42-1.23 (m, 3H).  

GC-MS (EI): Calcd for C6H11IO M+: 226.0; found: 226.0.   

 

 

Et3NHI

dioxane, 80 oC, 2 h
1k, 100%

PhO
O IPhO

OH
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1-Iodo-3-phenoxypropan-2-ol (1k) [82430-40-8]9 

Dioxane was used instead of PhCF3, since dioxane was used in the catalytic reaction of terminal epoxides. The 

iodide was added selectively to the less hindered carbon of the epoxide by GCMS and NMR spectroscopy.10 
1H NMR (400 MHz, CDCl3): δ 7.32-7.28 (m, 2H), 7.01-6.99 (m, 1H), 6.93-6.91 (m, 2H), 4.13-4.04 (m, 2H), 

4.02-3.96 (m, 1H), 3.48 (dd, J = 10.3, 5.3 Hz, 1H), 3.40 (dd, J = 10.3, 5.8 Hz, 1H), 2.52 (br s, OH). 

GC-MS (EI): Calcd for C9H11IO2 M+: 278.0; found: 277.9.   

 

 
For ring opening of styrene oxide, dioxane was used instead of PhCF3. After 5 h, 90% conversion of epoxide was 

detected. The ratio of regioisomers generated from β- and α-attack was determined to be 3.5:1 by crude 1H NMR 

spectroscopy. Phenylacetaldehyde was formed by epoxide isomerization in 13% NMR yield. 

 

(b) Heck-type reaction of trans-2-iodocyclohexanol 

A typical procedure: In an argon-filled glove box, Pd(PPh3)4 (29 mg, 0.025 mmol), dppf (19.5 mg, 0.035 mmol) 

and dry PhCF3 (2 mL) were charged into a dry 10 mL Schlenk tube. After stirring at rt for 10 min, 1j (226 mg, 1 

mmol), styrene (58.5 µL, 0.5 mmol), Cy2NMe (175 µL, 0.75 mmol) and 20 µL of GC standard n-dodecane were 

added sequentially. The reaction mixture was capped tightly and vigorously stirred in a heating block maintained at 

110 oC for 24 h. After cooled down to rt, aliquots were taken from the reaction mixture and passed through a short 

plug of silica gel with ethyl acetate washings. The filtrate was subjected to GC and GCMS to determine the 

distribution of products.    

	
  
trans-2-Phenyloctahydrobenzofuran [2159069-08-4]11 and cis-2-Phenyloctahydrobenzofuran 

[2159069-07-3]11  

Et3NHI

dioxane, 80 oC, 5 hPh
O

I
Ph

OH
OH

Ph

I
CHOPh

60% 17% 13%

Cy2NMe 1.5 equiv
PhCF3, 110 oC, 36 h2 equiv

HO
Ph

30% 
(trans/cis 4:1)

O

O
Ph

12% 
(endo/exo 1:1)

45%

HO I OH

5%

Ph

H

H
O

Ph

H

H

(endo/exo 1:1)
2%

Pd(PPh3)4  5 mol%
dppf  7 mol%
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The four isomers were inseparable by silica gel and they were isolated by flash chromatography (hexanes) as 

colorless oil. 14 mg in total, containing 12% yield for the trans isomers and 2 mg of cis isomers. The endo/exo ratio 

of both trans and cis isomers was determined to be 1:1 by 1H NMR spectroscopy. The structural assignment of the 

four isomers was assisted by comparison with reported NMR data. 
1H NMR of a mixture of four diastereomers (400 MHz, CDCl3): δ 7.34-7.23 (m, 6H), 5.18 (ψt, J = 7.3 Hz, 0.1H), 

5.09-5.05 (m, 1H), 4.96 (ψt, J = 8.1 Hz, 0.1H), 4.24 (ψq, J = 3.4 Hz, 0.1H), 4.02 (ψq, J = 4.7 Hz, 0.1H), 3.40 (ψtd, 

J = 9.8, 3.6 Hz, 0.5H), 3.24 (ψtd, J = 10.3, 3.8 Hz, 0.5H), 2.49-2.41 (m, 0.7H), 2.28-2.12 (m, 1.6H), 2.08-1.80 (m, 

3.6H), 1.75-1.15 (m, 7.3H). 
13C NMR of a mixture of four diastereomers (100 MHz, CDCl3): δ 145.1 and 145.0, 128.5 and 128.4, 127.1, 126.0 

and 125.6, 84.5 and 84.2, 80.0 and 79.0, 46.9 and 44.2, 41.2 and 40.1, 31.8 and 31.6, 29.2 and 29.1, 26.0 and 25.9, 

24.5. 

GC-MS (EI): Calcd for C14H18O M+: 202.1; found: 202.1.   

	
  

(c) A stoichiometric reaction of in situ formed palladium(0) complex of Xantphos and 1j 

	
  

A typical procedure. In an argon-filled glove box, Pd(PPh3)4 (29 mg, 0.025 mmol), Xantphos (20 mg, 0.035 mmol) 

and dry PhCF3 (0.4 mL) were charged into a dry 10 mL Schlenk tube. After stirring at rt for 10 min, 1j (11.3 mg, 

0.05 mmol) and 10 µL of GC standard, n-dodecane were added sequentially. The reaction mixture was capped 

tightly and vigorously stirred in a heating block maintained at 110 oC for 12 h. After cooled down to rt, aliquots 

were taken from the reaction mixture and passed through a short plug of silica gel with ethyl acetate washings. The 

filtrate was subjected to GC and GCMS to determine the distribution of products. 

	
  

(d) A stoichiometric reaction with 1b in the presence of 1 equiv of Et3NHI 
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A typical procedure. In an argon-filled glove box, Pd(PPh3)4 (29 mg, 0.025 mmol), Xantphos (20 mg, 0.035 mmol) 

and dry PhCF3 (0.4 mL) were charged into a dry 10 mL Schlenk tube. After stirring at rt for 10 min, 1b (5.2 µL, 

0.05 mmol), NEt3·HI (11.5 mg, 0.05 mmol), and 10 µL of GC standard, n-dodecane were added sequentially. The 

reaction mixture was capped tightly and vigorously stirred in a heating block maintained at 110 oC for 12 h. After 

cooled down to rt, aliquots were taken from the reaction mixture and passed through a short plug of silica gel with 

ethyl acetate washings. The filtrate was subjected to GC and GCMS to determine the yields of products by 

comparing with authentic samples. 

	
  

(e) TEMPO-trapping experiment 

A typical procedure. In an argon-filled glove box, Pd(PPh3)4 (46.2 mg, 0.04 mmol), Xantphos (32.4 mg, 0.056 

mmol) and dry PhCF3 (0.8 mL) were charged into a dry 10 mL Schlenk tube. After stirring at rt for 10 min, 

cyclopentene oxide (71.2 µL, 0.8 mmol), NEt3·HI (45.8 mg, 0.2 mmol), styrene (46.8 µL, 0.4 mmol), TEMPO 

(62.5 mg, 0.4 mmol) and 20 µL of GC standard, n-dodecane were added sequentially. The reaction mixture was 

capped tightly and vigorously stirred in a heating block maintained at 110 oC for 24 h. After cooled down to rt, no 

Heck product was detected by GC and GCMS. The TEMPO-trapped byproduct was isolated and its cis 

configuration was assigned by comparison with reported NMR data.12    

 

 

cis-2-[(2,2,6,6-Tetramethylpiperidin-1-yl)oxy]cyclopentanol (7a) [1826104-56-6]  

The byproduct was isolated by flash chromatography (ethyl acetate/hexanes 1:10) as light yellow oil. 22 mg, 23% 
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yield.  
1H NMR (400 MHz, CDCl3): δ 4.20 (ψt, J = 4.1 Hz, 1H), 4.11 (ψtd, J = 9.1, 4.2 Hz, 1H), 2.44 (s, 1H), 2.09-2.01 

(m, 1H), 1.81-1.62 (m, 4H), 1.55-1.36 (m, 7H), 1.22-1.08 (m, 12H).  
13C NMR (100 MHz, CDCl3): δ 89.4, 71.6, 59.7, 40.4, 33.8, 30.8, 28.3, 20.7, 20.3, 19.5, 17.3. 

HRMS (ESI): Calcd for C14H28NO2 (M+H)+: 242.2120; found: 242.2120. 

	
  

(f) Heck type reaction of α-cyclopropylstyrene 

A typical procedure. In an argon-filled glove box, Pd(PPh3)4 (17.4 mg, 0.015 mmol), Xantphos (12.3 mg, 0.021 

mmol) and dry PhCF3 (1.2 mL) were charged into a dry 10 mL Schlenk tube. After stirring at rt for 10 min, 

cyclopentene oxide (54 µL, 0.6 mmol), NEt3·HI (13.8 mg, 0.06 mmol), α-cyclopropylstyrene (43.3 mg, 0.3 mmol) 

and 20 µL of GC standard, n-dodecane were added sequentially. The reaction mixture was capped tightly and 

vigorously stirred in a heating block maintained at 110 oC for 48 h. After cooled down to rt, the reaction mixture 

was subjected to flash chromatography with ethyl acetate/ hexanes as eluent. 

 

trans-2-[(3,4-Dihydro-1-naphthyl)methyl]cyclopentanol (7b) 

The product was isolated by flash chromatography (ethyl acetate/hexanes 1:12) as colorless oil. 25 mg, 37% yield. 

The ratio of trans and cis isomers was determined to be 8:1 by GC and GCMS. No other isomer was detected by 

GCMS. 
1H NMR of trans isomer (400 MHz, CDCl3): δ 7.30-7.14 (m, 4H), 5.90 (t, J = 4.5 Hz, 1H), 3.92 (ψq, J = 5.8 Hz, 

1H), 2.74 (ψt, J = 8.0 Hz, 2H), 2.58 (dd, J = 14.0, 7.0 Hz, 1H), 2.36 (dd, J = 14.0, 8.0 Hz, 1H), 2.28-2.23 (m, 2H), 

2.01-1.85 (m, 3H), 1.70-1.54 (m, 3H), 1.45 (s, 1H), 1.29-1.22 (m, 1H). 
13C NMR of trans isomer (100 MHz, CDCl3): δ 136.9, 135.8, 134.7, 127.8, 126.9, 126.5, 126.1, 123.0, 79.4, 46.5, 

37.3, 34.3, 30.3, 28.6, 23.3, 21.6.  

GC-MS (EI): Calcd for C16H20O M+: 228.2; found: 228.2. 
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(g) Heck-type reaction of 1,2-epoxy- 5-hexene 

A typical procedure: In an argon-filled glove box, Pd(PPh3)4 (17.4 mg, 0.015 mmol), dppf (11.7 mg, 0.021 mmol) 

and dry dioxane (1.2 mL) were charged into a dry 10 mL Schlenk tube. After stirring at rt for 10 min, 1,2-epoxy- 

5-hexene (70µL, 0.6 mmol), NEt3·HI (13.8 mg, 0.06 mmol), styrene (35 µL, 0.3 mmol) and 20 µL of GC standard 

n-dodecane were added sequentially. The reaction mixture was capped tightly and vigorously stirred in a heating 

block maintained at 110 oC for 48 h. After cooled down to rt, the reaction mixture was subjected to flash 

chromatography with ethyl acetate/hexanes as eluent. 

	
  

 

3-[(E)-Cinnamyl]cyclopentanol (7c)  

The product was isolated by flash chromatography (ethyl acetate/hexanes 1:10) as colorless oil. 29 mg, 47% yield. 

The ratio of diastereomers was determined to be 1.6:1 by crude 1H NMR spectroscopy. 
1H NMR of a mixture of two diastereomers (400 MHz, CDCl3): δ 7.36-7.28 (m, 6.4H), 7.22-7.18 (m, 1.6H), 

6.42-6.37 (m, 1.6H), 6.23 (major isomer, ψtd, J = 7.1, 1.7 Hz, 1H), 6.19 (minor isomer, ψtd, J = 6.8, 2.0 Hz, 0.6H), 

4.39-4.29 (m, 1.6H), 2.34-2.14 (m, 4.8H), 2.04-1.95 (m, 1.6H), 1.84-1.42 (m, 8H), 1.30-1.24 (m, 1.6H).  
13C NMR of a mixture of two diastereomers (100 MHz, CDCl3): δ 137.9, 130.7, 129.9, 128.6 (and 128.9), 127.0, 

126.1 (and 126.2), 73.8, 42.0 (and 42.3), 40.1 (and 39.4), 38.4 (and 37.4), 35.3 (and 35.6), 30.1 (and 30.0).  

GC-MS (EI): Calcd for C14H18O M+: 202.1; found: 202.0. 

	
  

(h) Synthesis of (bisphosphine)PdI2 complexes      

The complexes were prepared according to a reported procedure.13 A mixture of PdI2 (108 mg, 0.3 mmol), 

bisphosphine (0.3 mmol) and dry toluene (0.3 mL) were added to a dry 10 mL Schlenk tube under argon. The 

reaction mixture was stirred at 120 oC for 3 h. After cooled down to rt, the crude product was filtered under 

vacuum in air, and then washed carefully with anhydrous Et2O. The precipitate was collected and dried under 

vacuum. These complexes have poor solubility in d6-DMSO. 
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Pd(Xantphos)I2 

1H NMR (400 MHz, CD2Cl2): δ 7.73-7.71 (m, 8H), 7.47-7.09 (m, 18H), 1.82 (s, 6H). 
13C NMR (100 MHz, CD2Cl2): δ 154.0, 135.2, 134.9, 132.7, 130.5, 130.3, 128.1, 127.9, 126.2, 124.0, 36.1, 29.0. 

Broad peaks were recorded due to structural dynamics. 
31P NMR (162 MHz, CD2Cl2): δ 16.3, 4.0 (due to partial ionization of the complex). 

LC-MS (ESI): Calcd for C39H32OP2I2Pd (M-I)+: 811.0; found: 811.1. 

 

Pd(dppf)I2 

1H NMR (400 MHz, CD2Cl2): δ 7.95-7.90 (m, 8H), 7.55-7.47 (m, 12H), 4.40 (s, 4H), 4.20 (s, 4H). 
13C NMR (100 MHz, CD2Cl2): δ 135.2, 135.2, 135.1, 134.4, 133.9, 131.0, 127.9, 127.9, 127.8, 127.7, 76.2, 76.1, 

76.1, 75.8, 75.7, 75.3, 75.2, 73.7, 73.7, 73.6.  
31P NMR (162 MHz, CD2Cl2): δ 24.5. 

LC-MS (ESI): Calcd for C34H28FeP2I2Pd (M-I)+: 786.9; found: 786.4. 

 

Pd(dppp)I2 

1H NMR (400 MHz, CD2Cl2): δ 7.80-7.76 (m, 8H), 7.55-7.48 (m, 12H), 2.45-2.40 (m, 4H), 2.10-1.99 (m, 2H). 
13C NMR (100 MHz, CD2Cl2): δ 133.8, 131.7, 131.3, 128.4, 25.3, 18.2.  
31P NMR (162 MHz, CD2Cl2): δ 0.5. 

LC-MS (ESI): Calcd for C27H26P2I2Pd (M-I)+:645.0; found: 645.1. 

 

(i) Cyclic voltammetry measurement 

The cyclic voltammetry experiments were conducted with a computer-controlled Eco Chemie Autolab 

PGSTAT302N potentiostat in a three-electrode cell. All electrochemical measurements were carried out under an 

argon atmosphere and the samples were bubbled with argon before measurement. Cyclic voltammograms of 1.0 

mM Pd complexes or alkyl iodides with 0.1 M n-Bu4NPF6 as the supporting electrolyte were recorded respectively 

at a scan rate of 100 mV/s with a planar glassy carbon disc (1mm diameter) as working electrode, a platinum wire 

as counter electrode and an Ag wire (in 0.5 M n-Bu4NPF6 in CH3CN) as a pseudo-reference electrode at 298±2 K. 
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Ferrocene (Fc) was added to the sample solution as an internal reference.  

                             

	
    
Figure S1. Cyclic voltammograms of 1.0 mM Pd(Xantphos)I2 in PhCN (left) and DCM (right) 

 

	
    
Figure S2. Cyclic voltammograms of 1.0 mM Pd(dppf)I2 in PhCN (left) and DCM (right) 

 

 
Figure S3. Cyclic voltammograms of 1.0 mM Pd(dppp)I2 in PhCN (left) and DCM (right) 
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Table S7. Reduction potentials of Pd complexes (E1/2
red). All potentials are reported as volts versus the ferrocene/ 

ferrocenium couple 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
Figure S4. Cyclic voltammograms of 1.0 mM alkyl iodides in PhCN (left) and DCM (right). Reduction potential 

of CyI is -2.20 V in DCM and -2.47 V in PhCN and reduction potential of β-iodohydrin is -2.21 V in DCM. 

 

 
  

compound solvent E1/2 (II/I) E1/2 (II/0) E1/2 (I/0) 
Pd(Xantphos)I2 DCM -0.95  -1.48 

PhCN  -0.90  
Pd(dppf)I2 DCM -1.12  -1.84 

PhCN -1.07  -1.82 
Pd(dppp)I2 DCM -1.34  -1.90 

PhCN -1.33  -1.88 
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