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General Information: All reactions were run under an atmosphere of argon. Tetrahydrofuran (THF) and 
toluene were obtained from Pure-Solv MD-5 Solvent Purification System (Innovative Technology). Anhydrous 
solvents were transferred by oven-dried syringe. Sealed tubes (13100 mm2) were purchased from Fisher 
Scientific (catalog number 14-959-35C) and were dried in an oven overnight and cooled under a stream of 
argon prior to use. RuHCl(CO)(PPh3)3 and diene 1 were prepared according to literature procedure.1,2 All 
ligands were used as received from Strem Chemicals Inc. Alcohols were purified by distillation or 
recrystallization immediately prior to use. Preparative column chromatography employing silica gel was 
performed according to the method of Still.3 Analytical thin-layer chromatography (TLC) was carried out using 
0.25 mm commercial silica gel plates (Dynamic Adsorbents F254). Visualization was accomplished with UV 
light followed by dipping in a p-anisaldehyde solution and heating. Purification of reaction products was carried 
out by flash column chromatography using Silicycle silica gel (40-63 m). Microwave reactions were run in a 
CEM explorer 48 automated microwave synthesizer. 
 
Spectroscopy and Spectrometry: Infrared spectra were recorded on a Thermo Nicolet 380 spectrometer.  
High-resolution mass spectra (HRMS) were obtained on a Karatos MS9 and are reported as m/z (relative 
intensity).  Accurate masses are reported for the molecular ion (M+H, M or M-H) or a suitable fragment ion. 1H 
NMR spectra were recorded on a Varian Gemini (400 MHz) spectrometer at ambient temperature unless 

                                                 
(1) Joseph, T. et al., J. Mol. Catal. A 2003, 206, 13. 
(2) Welker, M., J. Org. Chem., 2009, 74, 8290. 
(3) Still, W. C.; Kahn, M.; Mitra, A. J. Org. Chem. 1978, 43, 2923. 
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otherwise noted. Chemical shifts are reported in delta (δ) units, parts per million (ppm) downfield from 
trimethylsilane or ppm relative to the center of the singlet at 7.26 ppm for deuteriochloroform. Data are reported 
as: multiplicity (s = singlet, d = doublet, t = triplet, q = quartet, m = multiplet), integration and coupling 
constant(s) in Hz. 13C NMR spectra were recorded on a Varian Gemini (100 MHz) spectrometer and were 
routinely run with broadband decoupling. Chemical shifts are reported in ppm from tetramethylsilane, with the 
residual solvent resonance employed as the internal standard (CDCl3 at 77.0 ppm). 
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Experimental Procedures and Spectroscopic Data for Adduct 4a-4j 
 

(1R,2R)-3-(dimethyl(phenyl)silyl)-2-methyl-1-phenylbut-3-en-1-ol (4a) 
 

 
 
From Alcohol Oxidation Level: To a resealable pressure tube (13 x 100 mm) equipped with a magnetic stir 
bar was added RuHCl(CO)(PPh3)3 (14.3 mg, 0.015 mmol, 5 mol%) and (R)-DM-SEGPHOS (10.8 mg, 0.015 
mmol, 5 mol%). The tube was sealed with a rubber septum and purged with nitrogen. Toluene (0.15 mL, 2.0 M 
concentration with respect to alcohol), diene 1 (113 mg, 0.60 mmol, 200 mol%) and alcohol 2a (32.4 mg, 0.30 
mmol, 100 mol%) were added and the rubber septum was quickly replaced with a screw cap. The mixture was 
heated at 95 °C (oil bath temperature) for 48 hrs, at which point the reaction mixture was allowed to cool to 
ambient temperature. The reaction mixture was concentrated in vacuo and purified by flash column 
chromatography (SiO2; 3% EtOAc/hexanes) to furnish the title compound (72.0 mg, 0.24 mmol, syn:anti = 
13:1) as a colorless oil in 81% yield. 
 
From Aldehyde Oxidation Level: To a resealable pressure tube (13 x 100 mm) equipped with a magnetic stir 
bar was added RuHCl(CO)(PPh3)3 (14.3 mg, 0.015 mmol, 5 mol%) and (R)-DM-SEGPHOS (10.8 mg, 0.015 
mmol, 5 mol%). The tube was sealed with a rubber septum and purged with nitrogen. Toluene (0.15 mL, 2.0 M 
concentration with respect to aldehyde), diene 1 (113 mg, 0.60 mmol, 200 mol%), aldehyde 3a (31.8 mg, 0.30 
mmol, 100 mol%) and isopropanol (46 L, 0.60 mmol, 200 mol%) were added and the rubber septum was 
quickly replaced with a screw cap. The mixture was heated at 95 °C (oil bath temperature) for 48 hrs, at which 
point the reaction mixture was allowed to cool to ambient temperature. The reaction mixture was concentrated 
in vacuo and purified by flash column chromatography (SiO2; 3% EtOAc/hexanes) to furnish the title 
compound (67.8 mg, 0.23 mmol, syn:anti = 12:1) as a colorless oil in 76% yield. 
 
1H NMR (400 MHz, CDCl3): mm5.89 (dd, J = 2.2, 1.2 Hz, 1H), 5.64 (d, J 
= 2.2 Hz, 1H), 4.54 (dd, J = 4.1, 2.6 Hz, 1H), 2.66 (qdd, J = 6.9, 4.1, 1.2 Hz, 1H), 1.80 (d, J = 2.6 Hz, 1H), 0.86 
(d, J = 6.9 Hz, 3H), 0.34 (s, 6H). 
 
13C NMR (100 MHz, CDCl3): 153.6, 143.1, 137.9, 134.1, 129.3, 128.0 (2C), 127.5, 126.9, 126.1, 74.5, 44.9, 
12.9, -2.6, -2.7. 
 
HRMS (CI) Calcd. for C19H24OSi (M+): 296.1596, Found: 296.1595. 
 
[ α ]D

25 = -20 (c =1.0, CH2Cl2). 

 
FTIR (neat): 2957, 1450, 1427, 1248, 1108, 908, 814, 730, 698 cm-1. 
 
HPLC (The alcohol was converted to the 4-nitrobenzoate ester for analysis; Chiralcel AD-H/AD-H column, 
hexanes:i-PrOH = 99:1, 1.0 mL/min, 254 nm), tmajor = 23.1 min, tminor = 19.1 min; ee = 87% 
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Racemic 
 

 
 

 
 

 
(R)-DM-SEGPHOS (from alcohol oxidation level) 
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(R)-DM-SEGPHOS (from aldehyde oxidation level) 
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(1R,2R)-3-(dimethyl(phenyl)silyl)-1-(4-(dimethylamino)phenyl)-2-methylbut-3-en-1-ol (4b) 
 

 
 
From Alcohol Oxidation Level: To a resealable pressure tube (13 x 100 mm) equipped with a magnetic stir 
bar was added RuHCl(CO)(PPh3)3 (14.3 mg, 0.015 mmol, 5 mol%) and (R)-DM-SEGPHOS (10.8 mg, 0.015 
mmol, 5 mol%). The tube was sealed with a rubber septum and purged with nitrogen. Toluene (0.15 mL, 2.0 M 
concentration with respect to alcohol), diene 1 (113 mg, 0.60 mmol, 200 mol%) and alcohol 2b (45 mg, 0.30 
mmol, 100 mol%) were added and the rubber septum was quickly replaced with a screw cap. The mixture was 
heated at 95°C (oil bath temperature) for 48 hrs, at which point the reaction mixture was allowed to cool to 
ambient temperature. The reaction mixture was concentrated in vacuo and purified by flash column 
chromatography (SiO2; 0-10% EtOAc/hexanes) to furnish the title compound (88 mg, 0.26 mmol, syn:anti = 
≥20:1) as a colorless oil in 87% yield. 
 
From Aldehyde Oxidation Level: To a resealable pressure tube (13 x 100 mm) equipped with a magnetic stir 
bar was added RuHCl(CO)(PPh3)3 (14.3 mg, 0.015 mmol, 5 mol%), (R)-DM-SEGPHOS (10.8 mg, 0.015 mmol, 
5 mol%) and aldehyde 3b (45 mg, 0.30 mmol, 100 mol%). The tube was sealed with a rubber septum and 
purged with nitrogen. Toluene (0.15 mL, 2.0 M concentration with respect to aldehyde), diene 1 (113 mg, 0.60 
mmol, 200 mol%) and isopropanol (46 L, 0.60 mmol, 200 mol%) were added and the rubber septum was 
quickly replaced with a screw cap. The mixture was heated at 95°C (oil bath temperature) for 48 hrs, at which 
point the reaction mixture was allowed to cool to ambient temperature. The reaction mixture was concentrated 
in vacuo and purified by flash column chromatography (SiO2; 0-10% EtOAc/hexanes) to furnish the title 
compound (81 mg, 0.24 mmol, syn:anti = 19:1) as a colorless oil in 80% yield. 
 
1H NMR (400 MHz, CDCl3): 7.51-7.48 (m, 2H), 7.40-7.30 (m, 3H), 6.99 (d, J = 8.8 Hz, 2H), 6.39 (d, J = 8.8 
Hz, 2H), 5.89 (dd, J = 2.2, 1.2 Hz, 1H), 5.63 (d, J = 2.2, 1H), 4.52 (dd, J = 4.8, 2.6 Hz, 1H), 2.90 (s, 6H), 2.70-
2.62 (m, 1H), 1.69 (d, J = 2.6Hz, 1H), 0.93 (d, J = 6.8 Hz, 3H), 0.36 (s, 6H). 
 
13C NMR (100 MHz, CDCl3): δ 153.7, 149.7, 138.0, 134.0, 131.2, 129.1, 127.8, 127.1, 126.8, 112.3, 74.5, 44.9, 
40.7, 13.4, -2.6, -2.8. 
 
FTIR (neat): 3439, 3046, 2956, 2882, 2798, 1614, 1521, 1345, 1247, 1109, 831, 815, 774, 733, 701 cm-1. 

 
HRMS (CI) Calcd. for C21H29NOSi [M+1]+: 340.2097, Found: 340.2088. 

 
[ α ]D

25 = -20 (c =1.0, CH2Cl2). 

 
HPLC: (Chiralcel AD-H/AD-H column, hexanes:i-PrOH = 99:1, 1 mL/min, 254 nm), tmajor = 46.9 min, tminor = 
42.5 min; ee = 90%. 
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Racemic: 

 

 
(R)-DM-Segphos (from alcohol oxidation level): 
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Racemate 
 

 
 

 
 

(R)-DM-Segphos (from aldehyde oxidation level): 
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(1R,2R)-3-(dimethyl(phenyl)silyl)-1-(2-methoxyphenyl)-2-methylbut-3-en-1-ol (4c) 
 

 
 
From Alcohol Oxidation Level: To a resealable pressure tube (13 x 100 mm) equipped with a magnetic stir 
bar was added RuHCl(CO)(PPh3)3 (14.3 mg, 0.015 mmol, 5 mol%) and (R)-DM-SEGPHOS (10.8 mg, 0.015 
mmol, 5 mol%). The tube was sealed with a rubber septum and purged with nitrogen. Toluene (0.15 mL, 2.0 M 
concentration with respect to alcohol), diene 1 (113 mg, 0.60 mmol, 200 mol%) and alcohol 2c (41 mg, 0.30 
mmol, 100 mol%) were added and the rubber septum was quickly replaced with a screw cap. The mixture was 
heated at 95 °C (oil bath temperature) for 48 hrs, at which point the reaction mixture was allowed to cool to 
ambient temperature. The reaction mixture was concentrated in vacuo and purified by flash column 
chromatography (SiO2; 0-5% EtOAc/hexanes) to furnish the title compound (82 mg, 0.25 mmol, syn:anti = 
≥20:1) as a colorless oil in 84% yield. 
 
From Aldehyde Oxidation Level: To a resealable pressure tube (13 x 100 mm) equipped with a magnetic stir 
bar was added RuHCl(CO)(PPh3)3 (14.3 mg, 0.015 mmol, 5 mol%) and (R)-DM-SEGPHOS (10.8 mg, 0.015 
mmol, 5 mol%). The tube was sealed with a rubber septum and purged with nitrogen. Toluene (0.15 mL, 2.0 M 
concentration with respect to aldehyde), diene 1 (113 mg, 0.60 mmol, 200 mol%), aldehyde 3c (41 mg, 0.30 
mmol, 100 mol%) and isopropanol (46 L, 0.60 mmol, 200 mol%) were added and the rubber septum was 
quickly replaced with a screw cap. The mixture was heated at 95 °C (oil bath temperature) for 48 hrs, at which 
point the reaction mixture was allowed to cool to ambient temperature. The reaction mixture was concentrated 
in vacuo and purified by flash column chromatography (SiO2; 0-5% EtOAc/hexanes) to furnish the title 
compound (70 mg, 0.21 mmol, syn:anti = ≥20:1) as a colorless oil in 71% yield. 
 
 
1H NMR (400 MHz, CDCl3): m, 2H), 7.37-7.32 (m, 4H), 7.22-7.20 (m, 1H), 6.94 (t, 

Jzd, J = 8.0 Hz, 1H), 5.96 (dd, J = 2.4, 1.2, 1H), 5.66 (d, J = 2.4, 1H), 4.91 (t, J = 4.4, 1H), 

3.78 (s, 3H), 3.01-2.94 (m, 1H), 2.19 (d, J = 4.4Hz, 1H), 0.94 (d, J = 7.2 Hz, 3H), 0.43 (s, 3H), 0.40 (s, 3H). 
 
13C NMR (100 MHz, CDCl3): δ 156.2, 154.1, 138.6, 134.1, 131.1, 129.3, 128.2, 128.0, 127.9, 127.6, 120.5, 
110.3, 71.3, 55.1, 42.0, 13.9, -2.5, -2.7. 
 
HRMS (CI) Calcd. for C26H26O2Si [M+1]+: 327.1780, Found: 327.1773. 
 
[ α ]D

25 = -30 (c =1.0, CH2Cl2). 

 
FTIR (neat): 3565, 3050, 2958, 2835, 1600, 1489, 1463, 1438, 1427, 1286, 1237, 1160, 1108, 1049, 1027, 978, 
934, 752, 731, 700 cm-1. 
 
HPLC (Chiralcel AD-H/AD-H column, hexanes:i-PrOH = 99:1, 1 mL/min, 230 nm), tmajor = 33.2 min, tminor = 
26.4 min; ee = 90%. 
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Racemic: 

 
 

 
(R)-DM-Segphos (from alcohol oxidation level): 
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(R)-DM-Segphos (from aldehyde oxidation level): 
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(1R,2R)-1-(benzo[d][1,3]dioxol-5-yl)-3-(dimethyl(phenyl)silyl)-2-methylbut-3-en-1-ol (4d) 
 

 
 
From Alcohol Oxidation Level: To a resealable pressure tube (13 x 100 mm) equipped with a magnetic stir 
bar was added RuHCl(CO)(PPh3)3 (14.3 mg, 0.015 mmol, 5 mol%) and (R)- SEGPHOS (9.2 mg, 0.015 mmol, 5 
mol%). The tube was sealed with a rubber septum and purged with nitrogen. Toluene (0.15 mL, 2.0 M 
concentration with respect to alcohol), diene 1 (113 mg, 0.60 mmol, 200 mol%) and alcohol 2d (46 mg, 0.30 
mmol, 100 mol%) were added and the rubber septum was quickly replaced with a screw cap. The mixture was 
heated at 95 °C (oil bath temperature) for 48 hrs, at which point the reaction mixture was allowed to cool to 
ambient temperature. The reaction mixture was concentrated in vacuo and purified by flash column 
chromatography (SiO2; 0-10% EtOAc/hexanes) to furnish the title compound (87 mg, 0.26 mmol, syn:anti = 
≥20:1) as a colorless oil in 85% yield. 
 
From Aldehyde Oxidation Level: To a resealable pressure tube (13 x 100 mm) equipped with a magnetic stir 
bar was added RuHCl(CO)(PPh3)3 (14.3 mg, 0.015 mmol, 5 mol%) and (R)- SEGPHOS (9.2 mg, 0.015 mmol, 5 
mol%). The tube was sealed with a rubber septum and purged with nitrogen. Toluene (0.15 mL, 2.0 M 
concentration with respect to aldehyde), diene 1 (113 mg, 0.60 mmol, 200 mol%), aldehyde 3d (45 mg, 0.30 
mmol, 100 mol%) and isopropanol (46 L, 0.60 mmol, 200 mol%) were added and the rubber septum was 
quickly replaced with a screw cap. The mixture was heated at 95 °C (oil bath temperature) for 48 hrs, at which 
point the reaction mixture was allowed to cool to ambient temperature. The reaction mixture was concentrated 
in vacuo and purified by flash column chromatography (SiO2; 0-10% EtOAc/hexanes) to furnish the title 
compound (93 mg, 0.27 mmol, syn:anti = ≥20:1) as a colorless oil in 91% yield. 
 
Microwave: 
To a 10 ml microwave vial equipped with a magnetic stir bar was added RuHCl(CO)(PPh3)3 (43 mg, 0.045 
mmol, 5 mol%) and (R)- SEGPHOS (32 mg, 0.045 mmol, 5 mol%). The tube was sealed with a rubber septum 
and purged with nitrogen. Toluene (0.45 mL, 2.0 M concentration with respect to alcohol), diene 1 (339 mg, 
1.80 mmol, 200 mol%) and alcohol 2d (138 mg, 0.90 mmol, 100 mol%) were added and the rubber septum was 
quickly replaced with a microwave cap. The mixture was heated at 95 °C  for 4 hrs, at which point the reaction 
mixture was allowed to cool to ambient temperature. The reaction mixture was concentrated in vacuo and 
purified by flash column chromatography (SiO2; 0-10% EtOAc/hexanes) to furnish the title compound (269 mg, 
0.79 mmol, syn:anti = ≥20:1) as a colorless oil in 88% yield and 93% ee.. 
 
1H NMR (400 MHz, CDCl3): -m, 2H), 7.40-7.35 (m, 3H), 6.70 (d, Jzd, J = 1.3 

Hz, 1H), 6.57 (ddd, J = 8.0, 1.3, 0.8 Hz, 1H), 5.92 – 5.91 (m, 3H), 5.68 (d, J = 2.4, 1H), 4.49 (dd, J = 4.4, 2.4 
Hz, 1H), 2.67 - 2.61 (m, 1H), 1.81 (d, J = 2.4Hz, 1H), 0.92 (d, J = 6.8 Hz, 3H), 0.40 (s, 6H). 
  
 13C NMR (100 MHz, CDCl3): δ 155.5, 147.2, 146.2, 137.7, 137.1, 133.9, 129.2, 127.9, 127.3, 119.1, 107.7, 
106.7, 100.7, 74.3, 44.9, 13.0, -2.7, -2.8. 
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FTIR (neat): 3449, 3048, 2957, 2891, 1502, 1487, 1440, 1421, 1245, 1109, 1039, 984, 932, 814, 774, 732, 700 
cm-1. 

 
HRMS (CI) Calcd. for C20H24O3Si [M-1]+: 339.1416, Found: 339.1417. 

 
[ α ]D

25 = -26 (c =1.0, CH2Cl2).  

 
HPLC: (Chiralcel AD-H/AD-H column, hexanes:i-PrOH = 99:1, 1 mL/min, 230 nm), tmajor = 75.5 min, tminor = 
79.5 min; 
GC: (The alcohol was treated with TBAF to give the crotylation product for analysis Cyclosil-B: Initial 
temperature: 50 °C (1 min hold), final temperature: 225 °C; rate: 1.5 C/min) tmajor = 78.578 min, tminor = 79.136 
min ee = 93%. 
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Racemic (HPLC): 
 

 
 
 

 
(R)-Segphos (from alcohol oxidation level): 
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Racemic (GC): 

 
 

 
 

(R)-DM-Segphos (Microwave from alcohol oxidation level): 
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(R)-Segphos (from aldehyde oxidation level):  
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(3R,4R,E)-5-(dimethyl(phenyl)silyl)-2,4-dimethyl-1-phenylhexa-1,5-dien-3-ol (4e) 
 

 
 
From Alcohol Oxidation Level: To a resealable pressure tube (13 x 100 mm) equipped with a magnetic stir 
bar was added RuHCl(CO)(PPh3)3 (14.3 mg, 0.015 mmol, 5 mol%) and (R)-SEGPHOS (9.2 mg, 0.015 mmol, 5 
mol%). The tube was sealed with a rubber septum and purged with nitrogen. Toluene (0.15 mL, 2.0 M 
concentration with respect to alcohol), diene 1 (141 mg, 0.75 mmol, 250 mol%) and alcohol 2e (44.5 mg, 0.30 
mmol, 100 mol%) were added and the rubber septum was quickly replaced with a screw cap. The mixture was 
heated at 95 °C (oil bath temperature) for 48 hrs, at which point the reaction mixture was allowed to cool to 
ambient temperature. The reaction mixture was concentrated in vacuo and purified by flash column 
chromatography (SiO2; 3% EtOAc/hexanes) to furnish the title compound (70.7 mg, 0.21 mmol, syn:anti = 
11:1) as a colorless oil in 70% yield. 
 
From Aldehyde Oxidation Level: To a resealable pressure tube (13 x 100 mm) equipped with a magnetic stir 
bar was added RuHCl(CO)(PPh3)3 (14.3 mg, 0.015 mmol, 5 mol%) and (R)-SEGPHOS (9.2 mg, 0.015 mmol, 5 
mol%). The tube was sealed with a rubber septum and purged with nitrogen. Toluene (0.15 mL, 2.0 M 
concentration with respect to aldehyde), diene 1 (141 mg, 0.75 mmol, 250 mol%), aldehyde 3e (43.9 mg, 0.30 
mmol, 100 mol%) and isopropanol (46 L, 0.60 mmol, 200 mol%) were added and the rubber septum was 
quickly replaced with a screw cap. The mixture was heated at 95 °C (oil bath temperature) for 48 hrs, at which 
point the reaction mixture was allowed to cool to ambient temperature. The reaction mixture was concentrated 
in vacuo and purified by flash column chromatography (SiO2; 3% EtOAc/hexanes) to furnish the title 
compound (75.9 mg, 0.23 mmol, syn:anti = 11:1) as a colorless oil in 75% yield. 
 
1H NMR (400 MHz, CDCl3): 7.50-7.48 (m, 2H), 7.33-7.12 (m, 8H), 6.46 (dd, J = 1.6, 1.1 Hz, 1H), 5.88 (dd, J 
= 2.2, 1.3 Hz, 1H), 5.65 (dd, J = 2.2, 0.3 Hz, 1H), 3.94 (ddd, J = 4.0, 2.6, 1.6 Hz, 1H), 2.69 (qdd, J = 7.0, 4.0, 
1.1 Hz, 1H), 1.64 (d, J = 2.6 Hz, 1H), 1.56 (d, J = 1.1 Hz, 3H), 0.94 (d, J = 7.0 Hz, 3H), 0.40 (s, 6H). 
 
13C NMR (100 MHz, CDCl3): 153.6, 138.1, 137.99, 137.96, 134.1, 129.3, 129.1, 128.1, 128.0, 127.6, 126.2, 
125.1, 76.4, 41.1, 15.1, 12.8, -2.1, -2.4. 
 
HRMS (CI) Calcd. for C22H28OSi (M+): 336.1909, Found: 336.1904. 
 
[ α ]D

25 = +39 (c =1.0, CH2Cl2). 

 
FTIR (neat): 2959, 1738, 1446, 1427, 1372, 1248, 1109, 997, 910, 832, 815, 774, 731, 698 cm-1. 
 
HPLC (Chiralcel AD-H/AD-H column, hexanes:i-PrOH = 99:1, 1.0 mL/min, 254 nm), tmajor = 31.6 min, tminor = 
26.8 min; ee = 90 
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Racemate: 
 

 
 

 
 
(R)-SEGPHOS (from alcohol oxidation level): 
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(R)-SEGPHOS (from aldehyde oxidation level): 
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(3R,4S)-2-(dimethyl(phenyl)silyl)-3,6-dimethylhepta-1,5-dien-4-ol (4f) 
 

 
 
From Alcohol Oxidation Level: To a resealable pressure tube (13 x 100 mm) equipped with a magnetic stir 
bar was added RuHCl(CO)(PPh3)3 (14.3 mg, 0.015 mmol, 5 mol%) and (R)-DM-SEGPHOS (10.8 mg, 0.015 
mmol, 5 mol%). The tube was sealed with a rubber septum and purged with nitrogen. THF (0.15 mL, 2.0 M 
concentration with respect to alcohol), diene 1 (141 mg, 0.75 mmol, 250 mol%) and alcohol 2f (25.8 mg, 0.30 
mmol, 100 mol%) were added and the rubber septum was quickly replaced with a screw cap. The mixture was 
heated at 95 °C (oil bath temperature) for 48 hrs, at which point the reaction mixture was allowed to cool to 
ambient temperature. The reaction mixture was concentrated in vacuo and purified by flash column 
chromatography (SiO2; 3% EtOAc/hexanes) to furnish the title compound (55.2 mg, 0.20 mmol, syn:anti = 
≥20:1) as a colorless oil in 67% yield. 
 
From Aldehyde Oxidation Level: To a resealable pressure tube (13 x 100 mm) equipped with a magnetic stir 
bar was added RuHCl(CO)(PPh3)3 (14.3 mg, 0.015 mmol, 5 mol%) and (R)-DM-SEGPHOS (10.8 mg, 0.015 
mmol, 5 mol%). The tube was sealed with a rubber septum and purged with nitrogen. THF (0.15 mL, 2.0 M 
concentration with respect to aldehyde), diene 1 (141 mg, 0.75 mmol, 250 mol%), aldehyde 3f (25.2 mg, 0.30 
mmol, 100 mol%) and isopropanol (46 L, 0.60 mmol, 200 mol%) were added and the rubber septum was 
quickly replaced with a screw cap. The mixture was heated at 95 °C (oil bath temperature) for 48 hrs, at which 
point the reaction mixture was allowed to cool to ambient temperature. The reaction mixture was concentrated 
in vacuo and purified by flash column chromatography (SiO2; 3% EtOAc/hexanes) to furnish the title 
compound (46.0 mg, 0.17 mmol, syn:anti = ≥20:1) as a colorless oil in 56% yield. 
 
1H NMR (400 MHz, CDCl3): 50 (m, 2H), 7.37-7.34 (m, 3H), 5.83 (dd, J = 2.3, 1.0 Hz, 1H), 5.61 (d, J 
= 2.3 Hz, 1H), 5.05 (dqq, J = 8.7, 1.4, 1.2 Hz, 1H), 4.18 (dd, J = 8.7, 5.5 Hz, 1H), 2.43 (qdd, J = 6.9, 5.5, 1.0 
Hz, 1H), 1.65 (d, J = 1.4 Hz, 3H), 1.51 (d, J = 1.2 Hz, 3H), 1.38 (s, 1H), 1.06 (d, J = 6.9 Hz, 3H), 0.404 (s, 3H), 
0.402 (s, 3H). 
 
13C NMR (100 MHz, CDCl3): 
. 
 
HRMS (CI) Calcd. for C17H26OSi (M+): 274.1753, Found: 274.1752. 
 
[ α ]D

25 = -12 (c =1.0, CH2Cl2). 
 
FTIR (neat): 2960, 1427, 1375, 1247, 1108, 997, 926, 831, 816, 731, 699 cm-1. 
 
HPLC (Chiralcel AD-H/AD-H column, hexanes:i-PrOH = 99:1, 1.0 mL/min, 210 nm), tmajor = 17.7 min, tminor = 
19.1 min; ee = 90%. 
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Racemate: 
 

 
 
 

 
 

(R)-DM-SEGPHOS (from alcohol oxidation level): 
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Racemate 
 

 
 

 
 

(R)-DM-SEGPHOS (from aldehyde oxidation level): 
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(3R,4S,E)-2-(dimethyl(phenyl)silyl)-3,6,10-trimethylundeca-1,5,9-trien-4-ol (4g) 
 

 
 
From Alcohol Oxidation Level: To a resealable pressure tube (13 x 100 mm) equipped with a magnetic stir 
bar was added RuHCl(CO)(PPh3)3 (14.3 mg, 0.015 mmol, 5 mol%) and (R)-DM-SEGPHOS (10.8 mg, 0.015 
mmol, 5 mol%). The tube was sealed with a rubber septum and purged with nitrogen. Toluene (0.15 mL, 2.0 M 
concentration with respect to alcohol), diene 1 (141 mg, 0.75 mmol, 250 mol%) and alcohol 2g (46.3 mg, 0.30 
mmol, 100 mol%) were added and the rubber septum was quickly replaced with a screw cap. The mixture was 
heated at 95 °C (oil bath temperature) for 48 hrs, at which point the reaction mixture was allowed to cool to 
ambient temperature. The reaction mixture was concentrated in vacuo and purified by flash column 
chromatography (SiO2; 3% EtOAc/hexanes) to furnish the title compound (71.8 mg, 0.21 mmol, syn:anti = 
≥20:1) as a colorless oil in 70% yield. 
 
From Aldehyde Oxidation Level: To a resealable pressure tube (13 x 100 mm) equipped with a magnetic stir 
bar was added RuHCl(CO)(PPh3)3 (14.3 mg, 0.015 mmol, 5 mol%) and (R)-DM-SEGPHOS (10.8 mg, 0.015 
mmol, 5 mol%). The tube was sealed with a rubber septum and purged with nitrogen. Toluene (0.15 mL, 2.0 M 
concentration with respect to aldehyde), diene 1 (141 mg, 0.75 mmol, 250 mol%), aldehyde 3g (45.3 mg, 0.30 
mmol, 100 mol%) and isopropanol (46 L, 0.60 mmol, 200 mol%) were added and the rubber septum was 
quickly replaced with a screw cap. The mixture was heated at 95 °C (oil bath temperature) for 48 hrs, at which 
point the reaction mixture was allowed to cool to ambient temperature. The reaction mixture was concentrated 
in vacuo and purified by flash column chromatography (SiO2; 3% EtOAc/hexanes) to furnish the title 
compound (72.9 mg, 0.21 mmol, syn:anti = ≥20:1) as a colorless oil in 71% yield. 
 
 
1H NMR (400 MHz, CDCl3): 7.53-7.51 (m, 2H), 7.36-7.33 (m, 3H), 5.83 (dd, J = 2.3, 1.1 Hz, 1H), 5.62 (d, J 
= 2.3 Hz, 1H), 5.11-5.04 (m, 2H), 4.20 (dd, J = 8.5, 5.2 Hz, 1H), 2.44 (qdd, J = 6.9, 5.2, 1.1 Hz, 1H), 2.08-2.03 
(m, 2H), 1.97-1.93 (m, 2H), 1.68 (d, J = 1.1 Hz, 3H), 1.59 (d, J = 0.7 Hz, 3H), 1.49 (d, J = 1.3 Hz, 3H), 1.34 (s, 
1H), 1.05 (d, J = 6.9 Hz, 3H), 0.409 (s, 3H), 0.407 (s, 3H). 
 
13C NMR (100 MHz, CDCl3): 153.5, 138.1, 138.0, 134.1, 131.7, 129.2, 127.9, 127.3, 126.5, 124.2, 70.2, 43.7, 
39.8, 26.5, 25.8, 17.8, 16.8, 14.8, -2.4, -2.7. 
 
HRMS (CI) Calcd. for C22H34Osi (M+): 342.2379, Found: 342.2375. 
 
[ α ]D

25 = -4 (c =1.0, CH2Cl2). 

 
FTIR (neat): 2963, 1427, 1247, 1109, 969, 926, 831, 816, 773, 731, 700 cm-1. 
 
HPLC (The alcohol was converted to the 4-nitrobenzoate for analysis; Chiralcel AD-H/AD-H column, 
hexanes:i-PrOH = 99:1, 1.0 mL/min, 254 nm), tmajor = 10.1 min, tminor = 11.8 min; ee = 92% 
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Racemate: 
 

 
 

 
 
(R)-DM-SEGPHOS (from alcohol oxidation level): 
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Racemate 
 

 
 

 

 
 

(R)-DM-SEGPHOS (from aldehyde oxidation level): 
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(3R,4S,Z)-2-(dimethyl(phenyl)silyl)-3,6,10-trimethylundeca-1,5,9-trien-4-ol (4h) 
 

 
 
From Alcohol Oxidation Level: To a resealable pressure tube (13 x 100 mm) equipped with a magnetic stir 
bar was added RuHCl(CO)(PPh3)3 (14.3 mg, 0.015 mmol, 5 mol%) and (R)-DM-SEGPHOS (10.8 mg, 0.015 
mmol, 5 mol%). The tube was sealed with a rubber septum and purged with nitrogen. THF (0.15 mL, 2.0 M 
concentration with respect to alcohol), diene 1 (141 mg, 0.75 mmol, 250 mol%) and alcohol 2h (46.3 mg, 0.30 
mmol, 100 mol%) were added and the rubber septum was quickly replaced with a screw cap. The mixture was 
heated at 95 °C (oil bath temperature) for 48 hrs, at which point the reaction mixture was allowed to cool to 
ambient temperature. The reaction mixture was concentrated in vacuo and purified by flash column 
chromatography (SiO2; 3% EtOAc/hexanes) to furnish the title compound (65.7 mg, 0.192 mmol, syn:anti = 
≥20:1) as a colorless oil in 64% yield. 
 
From Aldehyde Oxidation Level: To a resealable pressure tube (13 x 100 mm) equipped with a magnetic stir 
bar was added RuHCl(CO)(PPh3)3 (14.3 mg, 0.015 mmol, 5 mol%) and (R)-DM-SEGPHOS (10.8 mg, 0.015 
mmol, 5 mol%). The tube was sealed with a rubber septum and purged with nitrogen. Toluene (0.15 mL, 2.0 M 
concentration with respect to aldehyde), diene 1 (113 mg, 0.6 mmol, 200 mol%), aldehyde 3h (45.7 mg, 0.30 
mmol, 100 mol%) and isopropanol (46 L, 0.60 mmol, 200 mol%) were added and the rubber septum was 
quickly replaced with a screw cap. The mixture was heated at 95 °C (oil bath temperature) for 48 hrs, at which 
point the reaction mixture was allowed to cool to ambient temperature. The reaction mixture was concentrated 
in vacuo and purified by flash column chromatography (SiO2; 3% EtOAc/hexanes) to furnish the title 
compound (67.4 mg, 0.20 mmol, syn:anti = ≥20:1) as a colorless oil in 66% yield. 
 
 
1H NMR (400 MHz, CDCl3): 7.52-7.48 (m, 2H), 7.36-7.32 (m, 3H), 5.83 (dd, J = 2.3, 1.0 Hz, 1H), 5.60 (d, J 
= 2.3 Hz, 1H), 5.07-5.01 (m, 2H), 4.18 (ddd, J = 8.8, 5.7, 2.8 Hz, 1H), 2.41 (qdd, J = 6.9, 5.7, 1.0 Hz, 1H), 2.07-
1.86 (m, 4H), 1.68 (s, 3H), 1.64 (d, J = 1.4 Hz, 3H), 1.59 (s, 3H), 1.31 (d, J = 2.8 Hz, 1H), 1.05 (d, J = 6.9 Hz, 
3H), 0.390 (s, 3H), 0.388 (s, 3H). 
 
13C NMR (100 MHz, CDCl3): 153.5, 138.4, 138.2, 134.1, 132.2, 129.2, 127.9, 127.6, 127.3, 124.2, 70.0, 43.7, 
32.4, 26.5, 25.8, 23.4, 17.9, 15.4, -2.5, -2.7. 
 
HRMS (CI) Calcd. for C22H34OSi (M+): 342.2379, Found: 342.2376. 
 
[ α ]D

25 = -2 (c =1.0, CH2Cl2). 

 
FTIR (neat): 2962, 1448, 1427, 1375, 1247, 1109, 996, 927, 831, 815, 773, 731, 700 cm-1. 
 
GC The compound was converted to the conventional crotylation product for analysis; (Cyclosil-B: Initial 
temperature: 80 °C (1 min hold), final temperature: 220 °C; rate: 2.5 C/min) tmajor = 25.0 min, tminor = 24.8 min 
ee = 86%. 
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Racemate 
 

 
 

 
(R)-DM-SEGPHOS (from alcohol oxidation level) 
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(R)-DM-SEGPHOS (from aldehyde oxidation level) 
 

 
 

 



 S45

(3R,4S)-2-(dimethyl(phenyl)silyl)-3-methyldec-1-en-4-ol (4i) 
 

 
 
From Alcohol Oxidation Level: To a resealable pressure tube (13 x 100 mm) equipped with a magnetic stir 
bar was added RuHCl(CO)(PPh3)3 (20.0 mg, 0.021 mmol, 7 mol%) and (R)-DM-SEGPHOS (15.2 mg, 0.021 
mmol, 7 mol%). The tube was sealed with a rubber septum and purged with nitrogen. THF (0.15 mL, 2.0 M 
concentration with respect to alcohol), diene 1 (141 mg, 0.75 mmol, 250 mol%) and alcohol 2i (34.9 mg, 0.30 
mmol, 100 mol%) were added and the rubber septum was quickly replaced with a screw cap. The mixture was 
heated at 95 °C (oil bath temperature) for 48 hrs, at which point the reaction mixture was allowed to cool to 
ambient temperature. The reaction mixture was concentrated in vacuo and purified by flash column 
chromatography (SiO2; 3% EtOAc/hexanes) to furnish the title compound (59.1 mg, 0.20 mmol, syn:anti = 
≥20:1) as a colorless oil in 65% yield and 88% ee. 
 
From Aldehyde Oxidation Level: To a resealable pressure tube (13 x 100 mm) equipped with a magnetic stir 
bar was added RuHCl(CO)(PPh3)3 (20.0 mg, 0.021 mmol, 7 mol%) and (R)-DM-SEGPHOS (15.2 mg, 0.021 
mmol, 7 mol%). The tube was sealed with a rubber septum and purged with nitrogen. THF (0.15 mL, 2.0 M 
concentration with respect to aldehyde), diene 1 (141 mg, 0.75 mmol, 250 mol%), isopropyl alcohol (0.046 mL, 
0.6 mmol, 200 mol%) and aldehyde 3i (34.2 mg, 0.30 mmol, 100 mol%) were added and the rubber septum was 
quickly replaced with a screw cap. The mixture was heated at 95 °C (oil bath temperature) for 72 hrs, at which 
point the reaction mixture was allowed to cool to ambient temperature. The reaction mixture was concentrated 
in vacuo and purified by flash column chromatography (SiO2; 3% EtOAc/hexanes) to furnish the title 
compound (49 mg, 0.16 mmol, syn:anti = ≥20:1) as a colorless oil in 53% yield and 84% ee. 
 
1H NMR (400 MHz, CDCl3): 7.53-7.50 (m, 2H), 7.38-7.34 (m, 3H), 5.81 (dd, J = 2.4, 1.1 Hz, 1H), 5.62 (d, J 
= 2.4 Hz, 1H), 3.40-3.35 (m, 1H), 2.41 (qdd, J = 6.9, 4.4, 1.0 Hz, 1H), 1.40 (d, J = 3.2 Hz, 1H), 1.35-1.12 (m, 
10H), 0.99 (d, J = 6.9 Hz, 3H), 0.88 (t, J = 7.0 Hz, 3H), 0.41 (s, 3H), 0.40 (s, 3H). 
 
13C NMR (100 MHz, CDCl3): 154.3, 138.1, 134.0, 129.2, 128.0, 126.8, 72.7, 43.1, 34.7, 31.9, 29.4, 26.3, 
22.8, 14.2, 13.4, -2.44, -2.58. 
 
HRMS (CI) Calcd. for C19H32OSi (M+-H): 303.2144, Found: 303.2145. 
 
[ α ]D

25 = -14 (c =1.0, CH2Cl2). 
 
FTIR (neat): 2955, 2926, 1427, 1248, 1109, 928, 908,831, 815, 773, 731, 699 cm-1. 
 
HPLC (Chiralcel AD-H/AD-H column, hexanes:i-PrOH = 99.5:0.5, 0.4 mL/min, 210 nm), tmajor = 41.2 min, 
tminor = 44.3 min. 
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Racemate 
 
 

 
 

 
 
(R)-DM-SEGPHOS (from alcohol oxidation level) 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 S49

Racemate: 

 
 
 

 
 

 
 

(R)-DM-SEGPHOS (from aldehyde oxidation level) 
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(3R,4S)-7-(benzyloxy)-2-(dimethyl(phenyl)silyl)-3-methylhept-1-en-4-ol (4j) 
 

 
From Alcohol Oxidation Level: To a resealable pressure tube (13 x 100 mm) equipped with a magnetic stir 
bar was added RuHCl(CO)(PPh3)3 (14.3 mg, 0.015 mmol, 5 mol%) and (R)-DM-SEGPHOS (10.8 mg, 0.015 
mmol, 5 mol%). The tube was sealed with a rubber septum and purged with nitrogen. Toluene (0.15 mL, 2.0 M 
concentration with respect to alcohol), diene 1 (113 mg, 0.60 mmol, 200 mol%) and alcohol 2j (54 mg, 0.30 
mmol, 100 mol%) were added and the rubber septum was quickly replaced with a screw cap. The mixture was 
heated at 95 °C (oil bath temperature) for 48 hrs, at which point the reaction mixture was allowed to cool to 
ambient temperature. The reaction mixture was concentrated in vacuo and purified by flash column 
chromatography (SiO2; 0-15% EtOAc/hexanes) to furnish the title compound (70 mg, 0.20 mmol, syn:anti = 
≥20:1) as a colorless oil in 66% yield and 86% ee. 
 
From Aldehyde Oxidation Level: To a resealable pressure tube (13 x 100 mm) equipped with a magnetic stir 
bar was added RuHCl(CO)(PPh3)3 (20.0 mg, 0.021 mmol, 7 mol%) and (R)-DM-SEGPHOS (15.2 mg, 0.021 
mmol, 7 mol%). The tube was sealed with a rubber septum and purged with nitrogen. Toluene (0.15 mL, 2.0 M 
concentration with respect to aldehyde), diene 1 (141 mg, 0.75 mmol, 250 mol%), isopropyl alcohol (0.046 mL, 
0.6 mmol, 200 mol%) and aldehyde 3j (49 mg, 0.30 mmol, 100 mol%) were added and the rubber septum was 
quickly replaced with a screw cap. The mixture was heated at 95 °C (oil bath temperature) for 72 hrs, at which 
point the reaction mixture was allowed to cool to ambient temperature. The reaction mixture was concentrated 
in vacuo and purified by flash column chromatography (SiO2; 0-15% EtOAc/hexanes) to furnish the title 
compound (54 mg, 0.15 mmol, syn:anti = ≥20:1) as a colorless oil in 50% yield and 84% ee. 
 
1H NMR (400 MHz, CDCl3): -m, 2H), 7.35-7.24 (m, 8H), 5.78dd, J = 2.2, 1.2 Hz, 1H), 5.58 (d, J 

= 1.2 Hz, 1H), 4.47 (s, 2H), 3.39 (t, J = 6.0, 2H), 3.44 – 3.37 (m, 1H), 2.42 – 2.34 (m, 1H), 1.92 (d, J = 3.2 Hz, 
1H), 1.72 – 1.42 (m, 3H), 1.40 – 1.25 (m, 1H),  1.00 (d, J = 7.2 Hz, 3H), 0.39 (s, 3H), 0.38 (s, 3H). 
  
 13C NMR (100 MHz, CDCl3): δ 154.0, 138.4, 138.0, 133.9, 129.1, 128.3, 127.8, 127.6, 127.5, 126.8, 72.9, 
72.8, 70.3, 43.5, 31.8, 26.6, 14.2, -2.6, -2.7. 
 
FTIR (neat): 3427, 3066, 2955, 2867, 1495, 1453, 1427, 1407, 1362, 1248, 1203, 1108, 1027, 966, 929, 832, 
816, 774, 733, 699cm-1. 

 
HRMS (CI) Calcd. for C23H32O2Si [M-OH]+: 351.2144, Found: 351.2139. 

 
[ α ]D

25 = -12 (c =1.0, CH2Cl2).  

 
HPLC: (Chiralcel AD-H/AD-H column, hexanes:i-PrOH = 99:1, 1 mL/min, 230 nm), tmajor = 32.6 min, tminor = 
35.9 min;  
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Racemic: 
 

 
 

 
(R)-DM-Segphos (from alcohol oxidation level): 
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Racemic: 

 
 
 

 
 

(R)-DM-Segphos (from aldehyde oxidation level): 
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(1R,2S)-2-methyl-1-phenylbut-3-en-1-ol (7a) 
 

 
 
To a resealable pressure tube (13 x 100 mm) equipped with a magnetic stir bar was added RuHCl(CO)(PPh3)3 
(14.3 mg, 0.015 mmol, 5 mol%) and (R)-DM-SEGPHOS (10.8 mg, 0.015 mmol, 5 mol%). The tube was sealed 
with a rubber septum and purged with nitrogen. Toluene (0.15 mL, 2.0 M concentration with respect to alcohol 
2a), diene 1 (113 mg, 0.60 mmol, 200 mol%) and alcohol 2a (32.4 mg, 0.30 mmol, 100 mol%) were added and 
the rubber septum was quickly replaced with a screw cap. The mixture was heated at 95°C (oil bath 
temperature) for 48 hrs, at which point the reaction mixture was allowed to cool to ambient temperature. A 
solution of TBAF (0.9 mL, 0.9 mmol, 300 mol%, 1.0 M in THF) was added to the reaction mixture under 
atmosphere of nitrogen. The reaction mixture was diluted with DMSO (1.0 mL, 0.3 M concentration with 
respect to alcohol 2a), capped and heated to 80 oC for 2 hr. The reaction mixture was diluted with EtOAc (25 
mL) and washed with H2O (4x10 mL). The organic layer was then dried (MgSO4), filtered and concentrated in 
vacuo. Purification of the residue by flash column chromatography (SiO2; 0-20% EtOAc/hexane) furnished the 
title compound (40 mg, 0.25 mmol, syn:anti = 13:1) as a colorless oil in 83% yield.  Spectral data is consistent 
with the reported literature data4. 
 
1H NMR (400 MHz, CDCl3): m5.78 (ddd, J = 17.0, 10.0, 6.9 Hz, 1H), 5.08 (m, 2H), 4.65 
(d, J = 5.3, 1H), 2.65-2.58 (m, 1H), 1.04 (d, J = 6.8 Hz, 3H). 
 
[ α ]D

25 = +24 (c =1.15, CHCl3) (Lit[ α ]D
24 = -23.55  (c = 1.15, CHCl3) for 94% ee of the (1S,2R)-4a) 

 
GC: (Cyclosil-B: Initial temperature: 50 °C (5 min hold), final temperature: 220 °C; rate: 5 C/min) tmajor = 
21.426 min, tminor = 21.536 min ee = 87%. 

 

                                                 
4 Denmark, S. E.; Fu, J. J. Am. Chem. Soc. 2001, 123, 9488. 
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Racemic: 
 

 
 

 
(R)-DM-Segphos: 
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tert-butyl((-3-(dimethyl(phenyl)silyl)-2-methyl-1-phenylbut-3-en-1-yl)oxy)dimethylsilane 

 

 
 

A flame dried 25 mL round bottom flask equipped with a magnetic stir bar was charged with alcohol 4a (112 
mg, 0.38 mmol, 100 mol%) and purged with nitrogen. DMF was added (1.3 mL, 0.3 M with respect to alcohol 
4a). To this solution imidazole (39 mg, 0.57mmol, 150 mol%) and TBSCl (68mg, 0.46 mmol, 120 mol%) were 
added sequentially. Upon complete consumption of starting material, as determined by TLC analysis, 
ammonium chloride (5 mL, sat. aq. sol.) was added. The organic layer was extracted with Et2O (3x50 mL) and 
the combined organic extracts dried (MgSO4), filtered, and concentrated in vacuo. Purification of the residue by 
flash column chromatography (SiO2; hexanes) furnished the title compound (126 mg, 0.31 mmol) as a colorless 
oil in 81% yield. 
 
1H NMR (400 MHz, CDCl3): -m, 2H), 7.36-7.28 (m, 3H), 7.20-7.10 (m, 3H), 7.07 – 7.05 (m, 2H), 

5.84 (d, J = 2.4, 1H), 5.50 (d, J = 2.4, 1H), 4.41 (d, J = 4.0, 1H), 2.50 - 2.40 (m, 1H), 0.99 (d, J = 6.8 Hz, 3H), 
0.84 (s, 9H), 0.18 (s, 3H), .16 (s, 3H), -0.06 (s, 3H), -0.33 (s, 3H). 
  
 13C NMR (100 MHz, CDCl3): δ 152.9, 145.2, 138.4, 134.4, 129.2, 128.0, 127.7, 127.3, 126.9, 77.9, 45.9, 26.2, 
18.5, 16.6, -2.8, -3.0, -4.2, -4.5. 
 
FTIR (neat): 2956, 2928, 2856, 1471, 1462, 1427, 1244, 1110, 1080, 1067, 1016, 929, 871, 831, 814, 774, 751, 
733, 699 cm-1. 

 
HRMS (CI) Calcd. for C25H38OSi2 [M-1]+: 409.2383, Found: 409.2387. 
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 S61

tert-butyl(3-(dimethyl(phenyl)silyl)-4-(3-methoxyphenyl)-2-methyl-1-phenylbutoxy)dimethylsilane (5a) 
 

 
 
A flame dried 25 mL conical flask equipped with a magnetic stir bar was charged with TBS protected alcohol 
4a (214 mg, 0.52 mmol, 100 mol%) and purged with nitrogen. 9-BBN was added (3.1 mL, 1.56 mmol, 300 
mol%, 0.5 M in THF) and the mixture was heated at 55 oC for 11hr. This solution was then added to a flame 
dried sealed tube that contained 3-Bromoanisole (0.144 mL, 1.30 mmol, 250 mol%), Pd(0)(PPh3)4 (61 mg, 0.052 
mmol, 10 mol%), NaOH (0.86 mL, 1.72 mmol, 330 mol%, 2.0 M aq. sol.), and THF (2.1 mL, 0.25 M with 
respect to TBS protected alcohol 4a) under a atmosphere of nitrogen. The reaction mixture was vigorously 
degassed with nitrogen, capped, heated to 70 oC and let stir for 22 hr. The reaction was cooled to room 
temperature, filtered through a plug of celite with DCM and concentrated in vacuo. Purification of the residue 
by flash column chromatography (SiO2; 15% Tol/Hex) furnished the title compound (201 mg, 0.389 mmol) as a 
colorless oil in 75% yield. 
 
1H NMR (400 MHz, CDCl3): -m, 9H), 6.98-6.96 (m, 2H), 6.70-6.66 (m, 2H), 6.49 (s, 1H), 4.09 (d, 

J = 9.6, 1H), 3.71 (s, 3H), 2.80 (dd, J = 14.0, 8.0, 1H), 2.59 (dd, J = 14.0, 7.6, 1H), 2.15-2.05 (m, 1H), 1.12-1.08 
(m, 1H), 1.10 (d, J = 4.2 Hz, 3H), 0.75 (s, 9H), 0.13 (s, 3H), -0.01 (s, 3H), -0.13 (s, 3H), -0.42 (s, 3H). 
  
 13C NMR (100 MHz, CDCl3): δ 159.7, 145.1, 144.8, 139.1, 134.0, 129.3, 128.8, 128.1, 128.0, 127.4, 122.0, 
114.8, 111.9, 79.4, 55.3, 41.3, 31.5, 28.2, 26.1, 18.4, 14.7, -3.0, -3.1, -4.4, -4.7. 
 
FTIR (neat): 2954, 2855, 1600, 1583, 1489, 1454, 1427, 1256, 1151, 1110, 1074, 1048, 872, 833, 811, 772, 
754, 733, 699  cm-1. 

 
HRMS (CI) Calcd. for C32H46O2Si2 [M-1]+: 517.2958, Found: 517.2959. 
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tert-butyl((3-(dimethyl(phenyl)silyl)-2-methyl-1-phenylhex-5-en-1-yl)oxy)dimethylsilane (5b) 
 

 
 
 

A flame dried 25 mL conical flask equipped with a magnetic stir bar was charged with TBS protected alcohol 
4a (45 mg, 0.11 mmol, 100 mol%) and purged with nitrogen. 9-BBN was added (0.66 mL, 0.33 mmol, 300 
mol%, 0.5 M in THF) and the mixture was heated at 55 oC for 5 hr. This solution was then added to a flame 
dried sealed tube that contained Pd(0)(PPh3)4 (13 mg, 0.011 mmol, 10 mol%), NaOH (0.18 mL, 0.36 mmol, 330 
mol%, 2.0 M aq. sol.), and THF (0.22 mL, 0.5 M with respect to TBS protected alcohol 4a) under a atmosphere 
of nitrogen. The reaction mixture was vigorously degassed with nitrogen and vinyl bromide (0.28 mL, 0.28 
mmol, 250 mol%, 1.0 M in THF) was added. The sealed tube was capped, heated to 70 oC and let stir for 22 hr. 
The reaction was cooled to room temperature, filtered through a plug celite with DCM and concentrated in 
vacuo. Purification of the residue by flash column chromatography (SiO2; hexane) furnished the title compound 
(27 mg, 0.062 mmol) as a colorless oil in 56% yield. 
 
1H NMR (400 MHz, CDCl3): -m, 8H), 7.10-7.04 (m, 2H), 5.65-5.55 (m, 1H), 4.90 (dd, J = 16.8, 

1.6, 1H), 4.82 (dd, J = 11.6, 1.6, 1H), 4.35 (dd, J = 9.2, 1.6, 1H),  2.22-2.15 (m,1H), 2.07-1.99 (m, 1H), 1.96-
1.87 (m, 1H), 0.99 (d, J = 6.8 Hz, 3H), 0.80-.70 (m, 1H), 0.71 (s, 9H), 0.09 (s, 3H), 0.07 (s, 3H), -0.12 (s, 3H), -
0.41 (s, 3H). 
  
 13C NMR (75 MHz, CDCl3): δ 144.9, 141.2, 139.2, 134.1, 128.9, 128.1, 127.8, 127.3, 114.8, 79.6, 41.4, 30.5, 
26.1, 25.8, 18.4, 14.0, -2.6, -2.9, -4.4, -4.7. 
 
FTIR (neat): 2955, 2928, 2856, 1490, 1471, 1453, 1427, 1360, 1249, 1078, 1056, 1027, 1004, 908, 835, 812, 
700 cm-1. 

 
HRMS (CI) Calcd. for C27H42OSi2 [M-1]+: 437.2696, Found: 437.2698. 
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4-(3-methoxyphenyl)-2-methyl-1-phenylbutane-1,3-diol (6a) 
 

 
 
A flame dried 25 mL round bottom flask equipped with a magnetic stir bar was charged with KH (85 mg, 0.636 
mmol, 600 mol%, 30% in mineral oil) and purged with nitrogen. NMP was added (1.3 mL, 0.1 M with respect 
to compound 5a) and cooled to 0 oC. To this solution t-butyl hydroperoxide (0.212 mL, 0.636 mmol, 600 mol%, 
3.0 M in Tol) was added and stirred for 10 min. Compound 5a (55 mg, 0.106 mmol, 100 mol%) was added to 
the reaction as a solution in NMP (0.2 mL), warmed to room temperature and stirred for 15 min. TBAF (0.318 
mL, 0.318 mmol, 300 mol%, 1.0 M in THF) was added and the reaction was heated to 70 oC for 2 hr. Upon 
complete consumption of starting material, as determined by TLC analysis, Na2S2O5 (1.5 mL, sat. aq. sol.) was 
added. The organic layer was extracted with Et2O (4 x 50 mL) and the combined organic extracts were dried 
(MgSO4), filtered and concentrated in vacuo. Purification of the residue by flash column chromatography (SiO2; 
5-30% EA/Hex) provided the title compound (26 mg, 0.091 mmol) as a colorless oil in 86% yield. 
 
1H NMR (400 MHz, CDCl3): 7.37-7.32m, 4H), 7.28-7.24 (m, 2H), 6.85-6.78 (m, 3H), 5.25 (d, J = 2.4, 1H), 

3.89-3.85 (m, 1H), 3.81 (s, 3H), 3.40-3.20 (bs, 1H), 2.97 (dd, J = 17.2, 13.4, 1H), 2.82 (dd, J = 22.8, 13.4, 1H), 
2.40-2.20 (bs, 1H), 1.99-1.91 (m, 1H), 0.91 (d, J = 7.2 Hz, 3H). 
  
 13C NMR (100 MHz, CDCl3): δ 159.9, 142.9, 139.8, 129.8, 128.1, 126.9, 122.0, 121.4, 121.7, 115.0, 112.1, 
76.1, 74.2, 55.2, 43.8, 42.1, 11.2. 
 
FTIR (neat): 3361, 2923, 1601, 1584, 1489, 1452, 1436, 1259, 1153, 1090, 1066, 1043, 977, 777, 748, 734, 700 
cm-1. 

 
HRMS (CI) Calcd. for C18H22O3 [M-1]+: 286.1569, Found: 286.1568. 
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2-methyl-1-phenylhex-5-ene-1,3-diol (6b) 
 

 
 

A flame dried 25 mL round bottom flask equipped with a magnetic stir bar was charged with KH (46 mg, 0.342 
mmol, 600 mol%, 30% in mineral oil) and purged with nitrogen. NMP was added (0.6 mL, 0.1 M with respect 
to compound 5b) and cooled to 0 oC. To this solution t-butyl hydroperoxide (0.155 mL, 0.343 mmol, 600 mol%, 
3 M in Tol) was added and stirred for 10 min. Compound 5b (25 mg, 0.057 mmol, 100 mol%) was added to the 
reaction as a solution in NMP (0.1 mL), warmed to room temperature and stirred for 15 min. TBAF (0.171 mL, 
0.171 mmol, 300 mol%, 1.0 M in THF) was added and the reaction was heated to 70 oC for 2 hr. Upon 
complete consumption of starting material, as determined by TLC analysis, Na2S2O5 (1.5 mL, sat. aq. sol.) was 
added. The organic layer was extracted with EtOAc (4 x 50 mL) and the combined organic extracts were dried 
(MgSO4), filtered and concentrated in vacuo. Purification of the residue by flash column chromatography (SiO2; 
5-20% EA/Hex) provided the title compound (9 mg, 0.044 mmol) as a colorless oil in 77% yield. 
 
1H NMR (400 MHz, CDCl3): 7.40-7.30m, 4H), 7.28-7.22 (m, 1H), 5.82-5.80 (m, 1H), 5.24 -5.21 (m, 1H), 

5.19 (t, J = 1.0 Hz, 1H), 5.16 (d, J = 2.8 Hz, 1H), 3.72-3.67 (m, 1H), 2.49-2.43 (m, 1H), 2.38-2.31 (m, 1H), 
1.96-1.86 (m, 1H),  0.84 (d, J = 7.6 Hz, 3H). 
  
 13C NMR (100 MHz, CDCl3): δ 142.8, 134.6, 128.0, 126.9, 126.0, 118.8, 74.4, 73.7, 43.5, 40.0, 11.1. 
 
FTIR (neat): 3347, 2976, 2906, 1697, 1493, 1451, 1316, 1261, 1092, 1065, 1025, 975, 915, 700 cm-1. 

 
HRMS (CI) Calcd. for C13H18O2 [M-1]+: 205.1229, Found: 205.1231. 
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