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General Information. All reactions were carried out in oven dried Schlenk tubes. 

Pd(dba)2 was purchased from Aladdin; (R,R)-DACH Phenyl Trost Ligand L1 (98%) 

was purchased from Stream Chemicals and kept in glove box; 

(S)-tetrahydrofuran-2-carboxylic acid (97%) was purchased from Accela; K3PO4 was 

purchased from Acros and kept in glove box; 3 Å molecular sieves were purchased 

from Alfa Aesar and kept in glove box after activation (activated at 450 oC for 10 h in 

Muffle furnace; after cooling to 200 oC, transferred to the glove box to allow to cool 

to room temperature for use). CH3CN, (CH3)3CCN, Et3N, DMF and CH3(CH2)3CN 

were dried over CaH2 and distilled freshly before use. 1,4-Dioxane and toluene were 

dried over sodium wire and distilled freshly before use. Other reagents were used 

without further treatment. All the temperatures are referred to the oil baths used.  

 

Experimental details and analytical data 

1. Preparation of (R)-2-(1-phenylvinyl)tetrahydrofuran 2a (xx-5-141) 

OH

Pd(dba)2 (5 mol%)
(R,R)-DACH Phenyl Trost
Ligand (7.5 mol%)
K3PO4 (1.5 equiv)
CH3CN/(CH3)3CCN
3 Å MS (400 mg)
90 °C, 26 h

PhI+

1a 2a

Ph

O

78%, 92% ee

1.5 equiv

 

Typical procedure I: To a dry Schlenk tube were added 4,5-hexadien-1-ol 1a (98.2 

mg, 1 mmol), freshly distilled CH3CN (6 mL), and (CH3)3CCN (4 mL). The solution 

was frozen with a liquid nitrogen bath, degassed for ten minutes and then thawed 

under argon. This cycle was repeated for three times. To another dry Schlenk tube 

were sequentially added K3PO4 (318.3 mg, 1.5 mmol), 3 Å molecular sieve (400 mg), 

Pd(dba)2 (28.7 mg, 0.05 mmol), and (R,R)-DACH Phenyl Trost Ligand (51.9 mg, 

0.075 mmol) in a glove box. This Schlenk tube was then taken out to the bench, 

which was followed by the addition of the above-mentioned degassed solution. The 

resulting mixture was then stirred at room temperature for 13 min, then frozen with a 

liquid nitrogen bath and iodobenzene (170 μL, d = 1.81 g/cm3, 305.9 mg, 1.5 mmol) 

was added under argon. After repeating evacuating and refilling with argon for three 

times, the resulting mixture was stirred at 90 oC under the argon atmosphere with an 
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argon balloon. When the reaction was complete as monitored by TLC, it was filtered 

and washed with ethyl ether. The solvent was evaporated under vacuum, and the 

residue was purified by chromatography on silica gel (eluent: petroleum ether:ethyl 

ether = 20:1) to afford (R)-2a (136.0 mg, 78%) as an oil; 92% ee determined by 

HPLC analysis (AD-H column, rate = 0.8 mL/min, eluent: hexane/i-PrOH = 95:5, λ = 

230 nm, tR(minor) = 5.3 min, tR(major) = 6.6 min); [α]20
D = -8.9 (c = 2.62, ethyl 

acetate); 1H NMR (300 MHz, CDCl3) δ 7.50-7.22 (m, 5 H, Ar-H), 5.37 (s, 1 H, one 

proton form H2C=C), 5.30 (s, 1 H, one proton form H2C=C), 4.87 (t, J = 6.9 Hz, 1 H, 

CHO), 4.10-3.97 (m, 1 H, one proton from OCH2), 3.95-3.82 (m, 1 H, one proton 

from OCH2), 2.18-2.01 (m, 1 H, one proton from CH2CH2), 1.98-1.82 (m, 2 H, two 

protons from CH2CH2), 1.71-1.55 (m, 1 H, one proton from CH2CH2); 
13C NMR 

(75.4 MHz, CDCl3) δ 149.6, 139.9, 128.2, 127.4, 126.7, 111.6, 80.0, 68.4, 31.7, 25.5; 

IR (neat, cm-1): 2975, 2867, 1631, 1494, 1443, 1060; MS (70 ev, EI) m/z (%): 174 

(M+, 100.00); HRMS Calcd for C12H14O (M+): 174.1045, Found: 174.1044. 

  The absolute configuration of the product 2a was determined to be R by 

comparison of the tR of the authentic (S)-2a, which was in situ prepared by the Wittig 

methylation of (S)-phenyl(tetrahydrofuran-2-yl)methanone1 derived from the reaction 

between (S)-tetrahydrofuran-2-carboxylic acid and phenylmagnesium bromide.2 

 

To a 100 mL 3-necked flask equipped with a condenser and an addition funnel were 

added magnesium turnings (1.0208 g, 42 mmol) and anhydrous THF (40 mL) under 

N2. A solution of bromobenzene (5.4951 g, 35 mmol) in anhydrous THF (10 mL) was 

added through the addition funnel. The Grignard reaction was initiated with the 

addition of approximately 5 mL of the bromobenzene solution and a few crystal of 

iodine. The remaining bromobenzene solution was then added and the reaction was 

heated under reflux for 1 hour. Then it was cooled to 0 oC and a solution of  

(S)-tetrahydrofuran-2-carboxylic acid (1.1610 g, 10 mmol) in anhydrous THF (12.5 
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mL) was added in one portion with stirring. After 30 minutes at 0 oC, the reaction was 

warmed up to room temperature and quenched with aqueous hydrochloric acid (1 N, 

10 mL). The organic layer was separated from the aqueous layer, which was extracted 

with ethyl ether (3 × 20 mL). The organic layer was washed with brine and dried over 

anhydrous magnesium sulfate. Filtration, evaporation and column chromatography on 

silica gel (eluent: petroleum ether/ethyl ether = 5/1 to 3/1) afforded 

(S)-phenyl(tetrahydrofuran-2-yl)methanone (910.2 mg, 51%, 96% ee) (HPLC 

conditions: As-H column, rate = 0.7 mL/min, eluent: hexane/i-PrOH = 70:30, λ = 214 

nm, tR(major) = 7.2 min, tR(minor) = 14.8 min); liquid; [α]20
D = +1.4 (c = 1.07, 

CHCl3); 
1H NMR (300 MHz, CDCl3) δ 8.04-7.90 (m, 2 H, Ar-H), 7.58-7.36 (m, 3 H, 

Ar-H), 5.29-5.16 (m, 1 H, OCH), 4.04-3.86 (m, 2 H, OCH2), 2.33-2.17 (m, 1 H, one 

proton from CH2CH2), 2.14-2.00 (m, 1 H, one proton from CH2CH2), 1.99-1.84 (m, 2 

H, two protons from CH2CH2); 
13C NMR (75.4 MHz, CDCl3) δ 198.5, 134.8, 133.1, 

128.5, 128.4, 79.8, 69.2, 29.1, 25.4; IR (neat, cm-1): 2976, 2952, 2873, 1689, 1597, 

1580, 1449, 1226, 1178, 1100, 1058, 1003; MS (70 ev, EI) m/z (%): 176 (M+, 0.50), 

71 (100); Anal. Calcd for C11H12O2: C, 74.98; H, 6.86. Found: C, 74.81; H, 6.91. 

 

To a slurry of (C6H5)3PCH3Br (625.9 mg, 1.8 mmol) in THF (8 mL) cooled to 

–78 °C was added n-C4H9Li (2.5 M in hexane, 0.72 mL, 1.8 mmol). The resulting 

mixture was stirred at this temperature for 10 min. To this bright yellow solution was 

added a solution of (S)-phenyl(tetrahydrofuran-2-yl)methanone (308.8 mg, 1.8 mmol) 

in THF (8 mL). After being stirred at room temperature for 9.5 h, the solution was 

quenched with an aqueous solution of hydrochloric acid (1 N, 10 mL). The organic 

layer was separated and the aqueous layer was extracted with ethyl ether (3 × 10 mL). 

The combined organic layer was washed with brine and dried over anhydrous 

magnesium sulfate. Filtration, evaporation and column chromatography on silica gel 

(eluent: petroleum ether/ethyl ether = 10/1) afforded (S)-2a (242.3 mg, 79%, 96% ee) 
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(HPLC conditions: AD-H column, rate = 0.8 mL/min, eluent: hexane/i-PrOH = 95:5, 

λ = 230 nm, tR(major) = 5.5 min, tR(minor) = 6.8 min); liquid; [α]20
D = +8.5 (c = 2.52, 

ethyl acetate); 1H NMR (300 MHz, CDCl3) δ 7.48-7.20 (m, 5 H, Ar-H), 5.36 (dd, J = 

1.5, 1.2 Hz, one proton form H2C=C), 5.29 (s, 1 H, one proton form H2C=C), 4.85 (t, 

J = 6.9 Hz, 1 H, CHO), 4.01 (dt, J = 8.1, 6.6 Hz, 1 H, one proton from OCH2), 3.87 

(dt, J = 8.1, 6.9 Hz, 1 H, one proton from OCH2), 2.13-1.98 (m, 1 H, one proton from 

CH2CH2), 1.98-1.83 (m, 2 H, two protons from CH2CH2), 1.70-1.55 (m, 1 H, one 

proton from CH2CH2); 
13C NMR (75.4 MHz, CDCl3) δ 149.5, 139.8, 128.2, 127.4, 

126.6, 111.5, 79.9, 68.3, 31.6, 25.5; IR (neat, cm-1): 2987, 2850, 2867, 1715, 1495, 

1445, 1080, 1061, 1028; MS (70 ev, EI) m/z (%): 174 (M+, 66.49), 71 (100); HRMS 

Calcd for C12H14O (M+): 174.1045, Found: 174.1044. 

The following compounds 2b-2l in Table 2 and Table 3 were prepared according to 

Typical Procedure I. 

All the racemic products were also prepared according to this procedure in the 

absence of the chiral ligand and replacing Pd(dba)2 with Pd(PPh3)4 in CH3CN. 

 

2. Preparation of (R)-2-(1-(4-methoxyphenyl)vinyl)tetrahydrofuran 2b (xx-6-20) 

 

The reaction of 1a (98.1 mg, 1.0 mmol)，CH3CN (4.8 mL)，(CH3)3CCN (3.2 mL), 

K3PO4 (318.4 mg, 1.5 mmol), 3 Å molecular sieve (400 mg), Pd(dba)2 (28.7 mg, 0.050 

mmol), (R,R)-DACH Phenyl Trost Ligand (51.8 mg, 0.075 mmol), and 

1-iodo-4-methoxybenzene (351.1 mg, 1.5 mmol) afforded (R)-2b (167.9 mg, 82%, 

88% ee) (eluent: petroleum ether/ethyl ether = 20/1 to 10/1) (HPLC conditions: AD-H 

column, rate = 0.5 mL/min, eluent: hexane/i-PrOH = 95:5, λ = 230 nm, tR(minor) = 

12.2 min, tR(major) = 13.9 min); liquid; 1H NMR (300 MHz, CDCl3) δ 7.38-7.28 (m, 

2 H, Ar-H), 6.90-6.82 (m, 2 H, Ar-H), 5.29 (dd, J = 1.8, 1.5 Hz, 1 H, one proton from 
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H2C=C), 5.24-5.22 (m, 1 H, one proton from H2C=C), 4.83 (t, J = 6.9 Hz, 1 H, OCH), 

4.02 (dt, J = 8.4, 6.6 Hz, 1 H, one proton from OCH2), 3.88 (dt, J = 8.1, 7.0 Hz, 1 H, 

one proton from OCH2), 3.81 (s, 3 H, CH3), 2.15-2.02 (m, 1 H, one proton from 

CH2CH2), 1.96-1.85 (m, 2 H, two protons from CH2CH2), 1.71-1.57 (m, 1 H, one 

proton from CH2CH2); 
13C NMR (75.4 MHz, CDCl3) δ 159.0, 148.7, 132.2, 127.7, 

113.5, 110.1, 80.0, 68.4, 55.1, 31.6, 25.5; IR (neat, cm-1): 2973, 2869, 1608, 1510, 

1461, 1245, 1179, 1106, 1061, 1032; MS (70 ev, EI) m/z (%): 204 (M+, 36.16), 133 

(100); HRMS Calcd for C13H16O2 (M
+): 204.1150, Found: 204.1151. 

 

3. Preparation of (R)-2-(1-(3,5-dimethylphenyl)vinyl)tetrahydrofuran 2c 

(xx-6-96) 

 

The reaction of 1a (98.0 mg, 1.0 mmol)，CH3CN (4.8 mL)，(CH3)3CCN (3.2 mL), 

K3PO4 (318.3 mg, 1.5 mmol), 3 Å molecular sieve (400.1 mg), Pd(dba)2 (28.8 mg, 

0.050 mmol), (R,R)-DACH Phenyl Trost Ligand (51.9 mg, 0.075 mmol), and 

1-iodo-3,5-dimethylbenzene (217 μL, d = 1.608 g/cm3, 348.9 mg, 1.5 mmol) afforded 

(R)-2c (153.0 mg, 76%, 89% ee) (eluent: petroleum ether/ethyl ether = 30/1) (HPLC 

conditions: AD-H column, rate = 0.5 mL/min, eluent: hexane/i-PrOH = 95:5, λ = 230 

nm, tR(minor) = 7.5 min, tR(major) = 9.0 min); liquid; 1H NMR (300 MHz, CDCl3) δ 

6.99 (s, 2 H, Ar-H), 6.93 (s, 1 H, Ar-H), 5.32 (dd, J = 1.8, 1.5 Hz, 1 H, one proton 

from H2C=), 5.26 (s, 1 H, one proton from H2C=), 4.85 (t, J = 7.1 Hz, 1 H, OCH), 

4.03 (dt, J = 8.1, 6.8 Hz, 1 H, one proton from OCH2), 3.88 (dt, J = 8.1, 7.1 Hz, 1 H, 

one proton from OCH2), 2.32 (s, 6 H, 2×CH3), 2.15-2.02 (m, 1 H, one proton from 

CH2CH2), 1.97-1.85 (m, 2 H, two protons from CH2CH2), 1.71-1.57 (m, 1 H, one 

proton from CH2CH2); 
13C NMR (75.4 MHz, CDCl3) δ 149.8, 139.9, 137.5, 129.0, 

124.5, 111.0, 80.0, 68.3, 31.7, 25.5, 21.3; IR (neat, cm-1): 2974, 2948, 2917, 2865, 

1598, 1459, 1068; MS (70 ev, EI) m/z (%): 202 (M+, 76.16), 71 (100); HRMS Calcd 
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for C14H18O (M+): 202.1358, Found: 202.1359. 

 

4. Preparation of (R)-2-(1-(4-N,N-diethylaminocarbonylphenyl)vinyl)tetra- 

hydrofuran 2d (xx-6-43)  

 

The reaction of 1d (98.2 mg, 1.0 mmol)，CH3CN (3.6 mL)，(CH3)3CCN (2.4 mL), 

K3PO4 (318.5 mg, 1.5 mmol), 3 Å molecular sieve (400 mg), Pd(dba)2 (28.7 mg, 

0.050 mmol), (R,R)-DACH Phenyl Trost Ligand (51.8 mg, 0.075 mmol), and 

N,N-diethyl-4-iodobenzamide (454.8 mg, 1.5 mmol) afforded (R)-2d (205.0 mg, 

75%, 90% ee) (eluent: petroleum ether/ethyl acetate = 3/1 to 2/1) (HPLC conditions: 

OJ-H column, rate = 0.5 mL/min, eluent: hexane/i-PrOH = 90:10, λ = 230 nm, 

tR(major) = 14.4 min, tR(minor) = 15.5 min); liquid; 1H NMR (300 MHz, CDCl3) δ 

7.43-7.36 (m, 2 H, Ar-H), 7.35-7.27 (m, 2 H, Ar-H), 5.38 (dd, J = 1.8, 1.5 Hz, 1 H, 

one proton from H2C=), 5.31 (s, 1 H, one proton from H2C=), 4.82 (t, J = 7.1 Hz, 1 

H, OCH), 4.00 (dt, J = 8.1, 6.6 Hz, 1 H, one proton from OCH2), 3.86 (dt, J = 8.1, 

6.9 Hz, 1 H, one proton from OCH2), 3.70-3.10 (br, 4 H, 2×CH2), 2.14-1.98 (m, 1 H, 

one proton from CH2CH2), 1.96-1.80 (m, 2 H, two protons from CH2CH2), 1.70-1.52 

(m, 1 H, one proton from CH2CH2), 1.40-0.90 (br, 6 H, 2×CH3); 
13C NMR (75.4 

MHz, CDCl3) δ 170.8, 148.6, 140.4, 136.0, 126.5, 126.1, 112.2, 79.7, 68.2, 43.1, 

39.0, 31.4, 25.3, 13.9, 12.7; IR (neat, cm-1): 2973, 2935, 2874, 1627, 1458, 1426, 

1287, 1092, 1059, 1019; MS (70 ev, EI) m/z (%): 273 (M+, 37.38), 201 (100); HRMS 

Calcd for C17H23NO2 (M
+): 273.1729, Found: 273.1730. 

 

5. Preparation of (R)-2-(1-(3-N,N-diethylaminocarbonylphenyl)vinyl)tetra- 
hydrofuran 2e (xx-6-58) 
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The reaction of 1d (98.0 mg, 1.0 mmol)，CH3CN (3.6 mL)，(CH3)3CCN (2.4 mL), 

K3PO4 (318.3 mg, 1.5 mmol), 3 Å molecular sieve (400 mg), Pd(dba)2 (28.7 mg, 0.050 

mmol), (R,R)-DACH Phenyl Trost Ligand (51.9 mg, 0.075 mmol), and 

N,N-diethyl-3-iodobenzamide (454.8 mg, 1.5 mmol) afforded (R)-2e (235.7 mg, 86%, 

91% ee) (eluent: petroleum ether/ethyl acetate = 5/1 to 3/1) (HPLC conditions: OD-H 

column, rate = 1.0 mL/min, eluent: hexane/i-PrOH = 95:5, λ = 214 nm, tR(major) = 

24.2 min, tR(minor) = 25.9 min); liquid; 1H NMR (300 MHz, CDCl3) δ 7.45-7.25 (m, 

4 H, Ar-H), 5.40 (s, 1 H, one proton from H2C=), 5.32 (s, 1 H, one proton from H2C=), 

4.83 (t, J = 6.9 Hz, 1 H, OCH), 4.05-3.94 (m, 1 H, one proton from OCH2), 3.94-3.82 

(m, 1 H, one proton from OCH2), 3.70-3.10 (br, 4 H, 2×CH2), 2.15-2.00 (m, 1 H, one 

proton from CH2CH2), 1.98-1.80 (m, 2 H, two protons from CH2CH2), 1.70-1.56 (m, 

1 H, one proton from CH2CH2), 1.40-0.96 (br, 6 H, 2×CH3); 
13C NMR (75.4 MHz, 

CDCl3) δ 171.0, 148.8, 139.9, 137.1, 128.2, 127.3, 125.2, 124.5, 112.3, 79.8, 68.3, 

43.2, 39.1, 31.5, 25.4, 14.1, 12.8; IR (neat, cm-1): 2973, 2946, 2871, 1629, 1458, 1432, 

1381, 1283, 1220, 1098, 1062; MS (70 ev, EI) m/z (%): 273 (M+, 31.34), 201 (100); 

HRMS Calcd for C17H23NO2 (M
+): 273.1729, Found: 273.1728. 

 

6. Preparation of (R)-2-(1-(4-iodophenyl)vinyl)tetrahydrofuran 2f (xx-6-40) 

 

The reaction of 1d (98.1 mg, 1.0 mmol)，CH3CN (2.4 mL)，(CH3)3CCN (1.6 mL), 

K3PO4 (318.5 mg, 1.5 mmol), 3 Å molecular sieve (400 mg), Pd(dba)2 (28.8 mg, 0.050 

mmol), (R,R)-DACH Phenyl Trost Ligand (51.7 mg, 0.075 mmol), and 

1,4-diiodobenzene (395.8 mg, 1.2 mmol) afforded (R)-2f (179.3 mg, 60%, 88% ee) 
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(eluent: petroleum ether/ethyl ether = 40/1 to 20/1) (HPLC conditions: OJ-H column, 

rate = 0.5 mL/min, eluent: hexane/i-PrOH = 98:2, λ = 230 nm, tR(major) = 13.4 min, 

tR(minor) = 14.8 min); liquid; 1H NMR (300 MHz, CDCl3) δ 7.69-7.60 (m, 2 H, Ar-H), 

7.17-7.09 (m, 2 H, Ar-H), 5.37 (dd, J = 1.2, 0.9 Hz, 1 H, one proton from H2C=), 5.29 

(dd, J = 1.2, 0.9 Hz, 1 H, one proton from H2C=), 4.78 (t, J = 6.9 Hz, 1 H, OCH), 4.00 

(dt, J = 8.1, 6.6 Hz, 1 H, one proton from OCH2), 3.87 (dt, J = 8.1, 7.1 Hz, 1 H, one 

proton from OCH2), 2.12-2.00 (m, 1 H, one proton from CH2CH2), 1.96-1.81 (m, 2 H, 

two protons from CH2CH2), 1.70-1.52 (m, 1 H, one proton from CH2CH2); 
13C NMR 

(75.4 MHz, CDCl3) δ 148.5, 139.3, 137.2, 128.6, 112.4, 93.0, 79.8, 68.4, 31.5, 25.5; 

IR (neat, cm-1): 2973, 2947, 2865, 1484, 1385, 1178, 1065, 1054, 1004; MS (70 ev, EI) 

m/z (%): 300 (M+, 34.41), 71 (100); HRMS Calcd for C12H13OI (M+): 300.0011, 

Found: 300.0012. 

 

7. Preparation of (R)-2-(1-(4-bromophenyl)vinyl)tetrahydrofuran 2g (xx-6-34) 

 

The reaction of 1a (98.1 mg, 1.0 mmol)，CH3CN (2.4 mL)，(CH3)3CCN (1.6 mL), 

K3PO4 (318.3 mg, 1.5 mmol), 3 Å molecular sieve (400 mg), Pd(dba)2 (28.8 mg, 0.050 

mmol), (R,R)-DACH Phenyl Trost Ligand (51.9 mg, 0.075 mmol), and 

1-bromo-4-iodobenzene (424.2 mg, 1.5 mmol) afforded (R)-2g (197.1 mg, 78%, 85% 

ee) (eluent: petroleum ether/ethyl acetate = 40/1 to 20/1) (HPLC conditions: OJ-H 

column, rate = 0.6 mL/min, eluent: hexane/i-PrOH = 98:2, λ = 214 nm, tR(major) = 

10.5 min, tR(minor) = 11.9 min); liquid; 1H NMR (300 MHz, CDCl3) δ 7.54-7.38 (m, 

2 H, Ar-H), 7.32-7.20 (m, 2 H, Ar-H), 5.42-5.34 (m, 1 H, one proton from H2C=), 

5.29 (s, 1 H, one proton from H2C=), 4.79 (t, J = 6.8 Hz, 1 H, OCH), 4.06-3.94 (m, 1 

H, one proton from OCH2), 3.92-3.80 (m, 1 H, one proton from OCH2), 2.16-2.00 (m, 

1 H, one proton from CH2CH2), 1.99-1.75 (m, 2 H, two protons from CH2CH2), 

1.68-1.52 (m, 1 H, one proton from CH2CH2); 
13C NMR (75.4 MHz, CDCl3) δ 148.4, 
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138.7, 131.3, 128.4, 121.4, 112.4, 79.9, 68.4, 31.5, 25.5; IR (neat, cm-1): 2975, 2948, 

2868, 1630, 1588, 1487, 1390, 1179, 1073, 1058, 1008; MS (70 ev, EI) m/z (%): 254  

[M+(81Br), 12.86], 252 [M+(79Br), 13.32], 71 (100); HRMS Calcd for C12H13O
79Br 

(M+): 252.0150, Found: 252.0151. 

 

8. Preparation of (R)-2-(1-(4-acetylphenyl)vinyl)tetrahydrofuran 2h (xx-6-25)  

 

The reaction of 1d (98.2 mg, 1.0 mmol)，CH3CN (3.6 mL)，(CH3)3CCN (2.4 mL), 

K3PO4 (318.5 mg, 1.5 mmol), 3 Å molecular sieve (400 mg), Pd(dba)2 (28.7 mg, 0.050 

mmol), (R,R)-DACH Phenyl Trost Ligand (51.9 mg, 0.075 mmol), and 

1-(4-iodophenyl)ethanone (369.0 mg, 1.5 mmol) afforded (R)-2h (156.7 mg, 72%, 

87% ee) (eluent: petroleum ether/ethyl acetate = 20/1 to 10/1) (HPLC conditions: 

AS-H column, rate = 1.0 mL/min, eluent: hexane/i-PrOH = 98:2, λ = 214 nm, 

tR(minor) = 21.1 min, tR(major) = 23.6 min); liquid; 1H NMR (300 MHz, CDCl3) δ 

7.95-7.87 (m, 2 H, Ar-H), 7.52-7.43 (m, 2 H, Ar-H), 5.46 (dd, J = 1.5, 1.2 Hz, 1 H, 

one proton from H2C=), 5.38 (s, 1 H, one proton from H2C=), 4.85 (t, J = 6.9 Hz, 1 H, 

OCH), 4.01 (dt, J = 8.1, 6.6 Hz, 1 H, one proton from OCH2), 3.88 (dt, J = 8.1, 7.1 Hz, 

1 H, one proton from OCH2), 2.59 (s, 3 H, CH3), 2.16-2.02 (m, 1 H, one proton from 

CH2CH2), 1.98-1.84 (m, 2 H, two protons from CH2CH2), 1.68-1.53 (m, 1 H, one 

proton from CH2CH2); 
13C NMR (75.4 MHz, CDCl3) δ 197.6, 148.7, 144.6, 136.1, 

128.3, 126.9, 113.6, 79.8, 68.4, 31.6, 26.5, 25.5; IR (neat, cm-1): 2975, 2872, 1681, 

1604, 1405, 1358, 1266, 1187, 1057; MS (70 ev, EI) m/z (%): 216 (M+, 65.87), 71 

(100); HRMS Calcd for C14H16O2 (M
+): 216.1150, Found: 216.1151. 

 

9. Preparation of (R)-2-(1-(4-ethoxycarbonylphenyl)vinyl)tetrahydrofuran 2i 

(xx-6-98)  
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The reaction of 1a (49.0 mg, 0.5 mmol)，CH3CN (1.8 mL)，(CH3)3CCN (1.2 mL), 

K3PO4 (159.1 mg, 0.75 mmol), 3 Å molecular sieve (200 mg), Pd(dba)2 (14.4 mg, 

0.025 mmol), (R,R)-DACH Phenyl Trost Ligand (25.8 mg, 0.0375 mmol), and ethyl 

4-iodobenzoate (125 μL, d = 1.66 g/cm3, 207.1 mg, 0.75 mmol) afforded the mixture 

of 2i and dba (eluent: petroleum ether/ethyl acetate = 10:1), which couldn’t be 

separated via column chromatography on silica gel. Then MeOH (3 mL) and NaBH4 

(3.0 mg, 0.08 mmol) were added and the resulting mixture was stirred at RT for half 

an hour. The solvent was evaporated under vacuum, and the residue was purified by 

chromatography on silica gel (eluent: petroleum ether/ethyl acetate = 5:1) to afford 

(R)-2i (81.8 mg, 67%, 89% ee) (HPLC conditions: AS-H column, rate = 0.5 mL/min, 

eluent: hexane/i-PrOH = 98:2, λ = 230 nm, tR(minor) = 15.9 min, tR(major) = 19.0 

min); liquid; 1H NMR (300 MHz, CDCl3) δ 8.04-7.94 (m, 2 H, Ar-H), 7.50-7.40 (m, 2 

H, Ar-H), 5.45 (dd, J = 1.6, 1.6 Hz, 1 H, one proton from H2C=), 5.38 (s, 1 H, one 

proton from H2C=), 4.86 (t, J = 6.9 Hz, 1 H, OCH), 4.37 (q, J = 7.2 Hz, 2 H, 

COOCH2), 4.02 (dt, J = 8.1, 6.6 Hz, 1 H, one proton from OCH2), 3.93-3.83 (m, 1 H, 

one proton from OCH2), 2.16-2.02 (m, 1 H, one proton from CH2CH2), 1.98-1.84 (m, 

2 H, two protons from CH2CH2), 1.68-1.53 (m, 1 H, one proton from CH2CH2), 1.39 

(t, J = 7.2 Hz, 3 H, CH3); 
13C NMR (75.4 MHz, CDCl3) δ 166.3, 148.7, 144.3, 129.43, 

129.36, 126.6, 113.3, 79.7, 68.4, 60.8, 31.5, 25.5, 14.2; IR (neat, cm-1): 2980, 2870, 

1714, 1608, 1367, 1273, 1181, 1101, 1060, 1019; MS (70 ev, EI) m/z (%): 246 (M+, 

15.95), 71 (100); HRMS Calcd for C15H18O3(M
+): 246.1256, Found: 246.1257. 

 

10. Preparation of (R)-3,3-dimethyl-2-(1-phenylvinyl)tetrahydrofuran 2j 
(xx-6-99) 
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The reaction of 1b (63.2 mg, 0.5 mmol)，CH3CN (1.2 mL)，(CH3)3CCN (0.8 mL), 

K3PO4 (159.2 mg, 0.75 mmol), 3 Å molecular sieve (200 mg), Pd(dba)2 (14.4 mg, 

0.025 mmol), (R,R)-DACH Phenyl Trost Ligand (25.8 mg, 0.0375 mmol), and 

iodobenzene (85 μL, d = 1.81 g/cm3, 153.9 mg, 0.75 mmol) afforded (R)-2j (79.2 mg, 

78%, 88% ee) (eluent: petroleum ether/ethyl ether = 30/1) (HPLC conditions: AD-H 

column, rate = 0.5 mL/min, eluent: hexane/i-PrOH = 95:5, λ = 230 nm, tR(minor) = 

7.7 min, tR(major) = 12.7 min); liquid; 1H NMR (300 MHz, CDCl3) δ 7.38-7.21 (m, 5 

H, Ar-H), 5.39 (dd, J = 2.1, 1.5 Hz, 1 H, one proton from H2C=), 5.25 (dd, J = 2.1, 0.9 

Hz, 1 H, one proton from H2C=), 4.59-4.55 (m, 1 H, OCH), 4.06-3.89 (m, 2 H, OCH2), 

1.91-1.72 (m, 2 H, CH2), 0.80 (s, 3 H, CH3), 0.76 (s, 3 H, CH3); 
13C NMR (75.4 MHz, 

CDCl3) δ 147.5, 141.2, 128.1, 127.3, 127.2, 113.5, 87.4, 65.5, 41.9, 41.4, 26.6, 22.7; 

IR (neat, cm-1): 2961, 2933, 2871, 1632, 1574, 1494, 1464, 1386, 1163, 1113, 1064, 

1030, 1004; MS (70 ev, EI) m/z (%): 202 (M+, 75.38), 70 (100); HRMS Calcd for 

C14H18O (M+): 202.1358, Found: 202.1359. 

 

11. Preparation of (R)-4,4-dimethyl-2-(1-phenylvinyl)tetrahydrofuran 2k 

(xx-6-97) 

 

The reaction of 1c (62.8 mg, 0.5 mmol)，CH3CN (1.8 mL)，(CH3)3CCN (1.2 mL), 

K3PO4 (159.2 mg, 0.75 mmol), 3 Å molecular sieve (200 mg), Pd(dba)2 (14.6 mg, 

0.025 mmol), (R,R)-DACH Phenyl Trost Ligand (25.8 mg, 0.0375 mmol), and 

iodobenzene (85 μL, d = 1.81 g/cm3, 153.9 mg, 0.75 mmol) afforded (R)-2k (82.0 mg, 

81%, 85% ee) (eluent: petroleum ether/ethyl ether = 30/1) (HPLC conditions: AD-H 

Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2013



S13 
 

column, rate = 0.5 mL/min, eluent: hexane/i-PrOH = 95:5, λ = 230 nm, tR(minor) = 

8.0 min, tR(major) = 9.5 min); liquid; 1H NMR (300 MHz, CDCl3) δ 7.41-7.21 (m, 5 

H, Ar-H), 5.44 (dd, J = 1.5, 1.5 Hz, 1 H, one proton from H2C=), 5.27 (dd, J = 1.2, 1.2 

Hz, 1 H, one proton from H2C=), 5.03-4.95 (m, 1 H, OCH), 3.65 (d, J = 7.8 Hz, 1 H, 

one proton from OCH2), 3.61 (d, J = 8.4 Hz, 1 H, one proton from OCH2), 1.92 (dd, J 

= 12.3, 7.2 Hz, 1 H, one proton from CH2), 1.48 (dd, J = 12.2, 9.2 Hz, 1 H, one proton 

from CH2), 1.14 (s, 3 H, CH3), 1.06 (s, 3 H, CH3); 
13C NMR (75.4 MHz, CDCl3) δ 

149.9, 139.9, 128.2, 127.4, 126.7, 110.9, 80.4, 80.1, 47.1, 39.9, 26.5, 26.2; IR (neat, 

cm-1): 2957, 2869, 1495, 1465, 1368, 1285, 1059, 1028; MS (70 ev, EI) m/z (%): 202 

(M+, 50.07), 103 (100); HRMS Calcd for C14H18O (M+): 202.1358, Found: 202.1359. 

 

12. Preparation of (R)-2,2-dimethyl-5-(1-phenylvinyl)tetrahydrofuran 2l 

(xx-6-100) 

 

The reaction of 1d (63.3 mg, 0.5 mmol)，CH3CN (2.0 mL)，(CH3)3CCN (1.35 mL), 

K3PO4 (159.3 mg, 0.75 mmol), 3 Å molecular sieve (200 mg), Pd(dba)2 (14.4 mg, 

0.025 mmol), (R,R)-DACH Phenyl Trost Ligand (25.8 mg, 0.0375 mmol), and 

iodobenzene (85 μL, d = 1.81 g/cm3, 153.9 mg, 0.75 mmol) afforded (R)-2l (80.5 mg, 

79%, 86% ee) (eluent: petroleum ether/ethyl ether = 30/1) (HPLC conditions: AD-H 

column, rate = 0.5 mL/min, eluent: hexane/i-PrOH = 95:5, λ = 230 nm, tR(minor) = 

7.8 min, tR(major) = 9.9 min); liquid; 1H NMR (300 MHz, CDCl3) δ 7.42-7.22 (m, 5 

H, Ar-H), 5.45 (dd, J = 1.8, 1.5 Hz, 1 H, one proton from H2C=), 5.30-5.25 (m, 1 H, 

one proton from H2C=), 4.97-4.88 (m, 1 H, OCH), 2.23-2.10 (m, 1 H, one proton 

from CH2CH2), 1.82-1.63 (m, 3 H, three protons from CH2CH2), 1.35 (s, 3 H, CH3), 

1.32 (s, 3 H, CH3); 
13C NMR (75.4 MHz, CDCl3) δ 150.3, 140.2, 128.1, 127.3, 126.8, 

111.5, 81.3, 79.6, 38.3, 32.6, 28.8, 28.0; IR (neat, cm-1): 2969, 2869, 1495, 1459, 1379, 
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1248, 1147, 1075, 1051; MS (70 ev, EI) m/z (%): 202 (M+, 66.02), 81 (100); HRMS 

Calcd for C14H18O (M+): 202.1358, Found: 202.1356. 

 

13. One-Gram-Scale-Preparation of (R)-2-(1-(4'-bromobiphenyl-4-yl)vinyl)- 

tetrahydrofuran 2m (xx-6-86) 

    The reaction of 1a (1.0013 g, 10.2 mmol)，CH3CN (37 mL)，(CH3)3CCN (25 mL), 

K3PO4 (3.2480 g, 15.3 mmol)，3 Å molecular sieve (4.0803 g), Pd(dba)2 (293.2 mg, 

0.51 mmol), (R,R)-DACH Phenyl Trost Ligand (528.2 mg, 0.765 mmol), and 

4-bromo-4'-iodobiphenyl (4.3940 g, 12.2 mmol) afforded (R)-2m and dba (eluent: 

petroleum ether/ethyl acetate = 20:1 to 10:1), which couldn’t be separated via column 

chromatography on silica gel. Then MeOH (25 mL) and NaBH4 (100.0 mg, 2.6 mmol) 

were added and the resulting mixture was stirred at RT for half an hour. The solvent 

was evaporated under vacuum, and the residue was purified by chromatography on 

silica gel (eluent: petroleum ether/ethyl acetate = 10:1) to afford (R)-2m (2.8632 g, 

85%, 90% ee) (HPLC conditions: IC column, rate = 0.5 mL/min, eluent: 

hexane/i-PrOH = 95:5, λ = 214 nm, tR(minor) = 14.3 min, tR(major) = 15.1 min); solid; 

melting point: 98 oC (petroleum/ethyl acetate); 1H NMR (300 MHz, CDCl3) δ 

7.78-7.30 (m, 8 H, Ar-H), 5.40 (s, 1 H, one proton from H2C=), 5.36 (s, 1 H, one 

proton from H2C=), 4.88 (t, 1 H, J = 6.9 Hz, OCH), 4.12-3.98 (m, 1 H, one proton 

from OCH2), 3.98-3.81 (m, 1 H, one proton from OCH2), 2.20-2.02 (m, 1 H, one 

proton from CH2CH2), 2.00-1.84 (m, 2 H, two protons from CH2CH2), 1.72-1.57 (m, 

1 H, one proton from CH2CH2); 
13C NMR (75.4 MHz, CDCl3) δ 148.8, 139.5, 139.1, 

138.9, 131.8, 128.4, 127.1, 126.6, 121.5, 111.8, 79.8, 68.4, 31.7, 25.5; IR (neat, cm-1): 

3037, 2951, 2861, 1479, 1191, 1107, 1061, 1035; MS (70 ev, EI) m/z (%): 330 

(M+(81Br), 25.56), 328 (M+(79Br), 25.33), 71 (100); Anal. Calcd for C18H17BrO: C, 

65.67; H, 5.20. Found: C, 65.70; H, 5.23. 
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