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1. General information 
Unless otherwise noted, all reagents were purchased from commercial suppliers 

and used without further purification. All manipulations were carried out using 

standard Schlenk, high-vacuum and glovebox techniques. Tetrahydrofuran (THF) and 

toluene were distilled from sodium benzophenone ketyl prior to use. The following 

compounds were prepared according to literature procedures[1]: iPr-(S)-iPr-IPO 

((S)-2a), iPr-(S)-tBu-IPO ((S)-2b), iPr-(S)-Bn-IPO ((S)-2c), [iPr-(S)-iPr-IPO]CoCl2 

((S)-3e). 

NMR spectra were recorded on Agilent 400 MHz or Varian Mercury 400 MHz. 
1H NMR chemical shifts were referenced to residual protio solvent peaks or 

tetramethylsilane signal (0 ppm), and 13C NMR chemical shifts were referenced to the 

solvent resonance. Data for 1H NMR are recorded as follows: chemical shift (δ, ppm), 

multiplicity (s = singlet, d = doublet, t = triplet, quint = quintuplet, sext = sextuplet, m 

= multiplet or unresolved, coupling constant (s) in Hz, integration). Data for 13C NMR 

are reported in terms of chemical shift (δ, ppm). Enantiomeric excesses were 

determined by high-performance liquid chromatograpy (HPLC) with a Dionex or 

Agilent chromatography [Phenomenex Lux 5u Cellulose-1 (0.46	
   x 25 cm), 

Phenomenex Lux 5u Cellulose-3 (0.46	
   x 25 cm), Phenomenex Lux 5u Cellulose-4 

(0.46	
  x 25 cm), Daicel Chiralpak AD-H (0.46	
  x 25 cm), Daicel Chiralpak OD-H (0.46	
  

x 25 cm), CHIRALPAK IC (0.46 x 25 cm), Lux 5u Amylose-2 (0.46 x 25 cm)] in 

comparison with authentic racemic materials. Optical rotations were measured on a 

Rudolph Research Analytical Autopol I Polarimeter. Elemental analyses and high 

resolution mass spectrometer (HR-MS) were carried out by the Analytical Laboratory 

of Shanghai Institute of Organic Chemistry (CAS). 

X-ray Data Collection and Structure Determinations. Single crystals of 

complex (S)-3a suitable for single crystal X-ray diffraction were grown from the 

diffusion of diethyl ether into a DMF solution of (S)-3a, while single crystals of 

(S)-3d suitable for single crystal X-ray diffraction were grown by slow evaporation of 

a THF solution of (S)-3d. The single crystals of (S)-3a and (S)-3d were mounted 
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under nitrogen atmosphere on a glass fiber, and data collection was performed on a 

Bruker APEX DUE diffractometer. The SMART program package was used to 

determine the unit cell parameters. The absorption correction was applied using 

SADABS. Using Olex2,[1] the structures were solved with the ShelXS[2] structure 

solution program using Direct Methods and refined with the XL[2] refinement package 

using Least Squares minimisation. Crystallographic data for (S)-3a and (S)-3d are 

listed in Table S4.1 and Table S4.2 (Supporting Information), respectively.    

Crystal Data for (S)-3a (M =1287.52 g/mol): monoclinic, space group P21 (no. 

4), a = 15.777(4) Å, b = 10.030(3) Å, c = 17.685(5) Å, β = 100.090(4)°, V = 

2755.3(12) Å3, Z = 2, T = 133.15 K, µ(MoKα) = 3.475 mm-1, Dcalc = 1.552 g/cm3, 

26394 reflections measured (2.338° ≤ 2Θ ≤ 60.648°), 15709 unique (Rint = 0.1132, 

Rsigma = 0.2432) which were used in all calculations. The final R1 was 0.0715 (I > 

2σ(I)) and wR2 was 0.1556 (all data). 

Crystal Data for (S)-3d (M =883.53 g/mol): tetragonal, space group P4 (no. 

75), a = 33.2315(4) Å, c = 18.2906(3) Å, V = 20198.9(6) Å3, Z = 16, T = 130 K, 

µ(CuKα) = 4.490 mm-1, Dcalc = 1.162 g/cm3, 112205 reflections measured (2.658° ≤ 

2Θ ≤ 139.506°), 34361 unique (Rint = 0.1082, Rsigma = 0.1085) which were used in all 

calculations. The final R1 was 0.0714 (I > 2σ(I)) and wR2 was 0.2029 (all data). 
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2. Procedure for Preparation of Fe complexes 

	
  

(E)-6-(1-((2,6-dibenzhydryl-4-methylphenyl)imino)ethyl)picolinonitrile (1). To a 

solution of 6-acetylpicolinonitrile (2.06 g, 14.1 mmol) in toluene (35 mL) was added 

2,6-dibenzhydryl-4-methylaniline (6.82 g, 15.5 mmol) and p-toluenesulfonic acid 

monohydrate (135 mg, 0.71 mmol). The reaction was set to reflux and the water was 

removed using a Dean-Stark apparatus. After 48 h, the reaction mixture was 

concentrated under reduced pressure and the residue was purified by flash 

chromatography on silica gel eluting with EtOAc/petroleum ether 30：1 (v/v) to afford 

the title compound as a yellow solid (6.83 g, 85%). 1H NMR (400 MHz, CDCl3) δ 

8.19 (d, J = 8.0 Hz, 1H), 7.82 (t, J = 7.8 Hz, 1H), 7.71 (d, J = 7.5 Hz, 1H), 7.30 – 7.13 

(m, 12H), 7.04 – 6.95 (m, 8H), 6.67 (s, 2H), 5.18 (s, 2H), 2.17 (s, 3H), 1.09 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ 168.3, 157.3, 145.3, 143.4, 142.2, 137.1, 132.5, 132.1, 

131.9, 129.7, 129.4, 129.3, 128.7, 128.4, 128.1, 126.4, 126.1, 124.5, 117.3, 52.2, 21.4, 

16.6. HRMS-ESI (m/z): Calcd for C41H34N3 [M+H]+, 568.2747; found: 568.2750. 
 

	
  

Preparation of dibenzhydryl-(S)- tBu -IPO ((S)-2d). To an oven-dried 100 mL 

two-necked flask fitted with a reflux condenser was charged with 

(E)-6-(1-((2,6-dibenzhydryl-4-methylphenyl)imino)ethyl)picolinonitrile (1) (1.0 g, 

1.76 mmol) and zinc triflate (32 mg, 0.09 mmol). The system was purged with argon 

and anhyd toluene (15 mL) was added. The solution was stirred during 5 min and a 
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solution of L-tert-Leucinol (310 mg, 2.64 mmol) in anhydrous toluene (20 mL) was 

added. The reaction was set to reflux for 48 h. The system was allowed to cool, and 

the reaction was diluted with 20 mL of EtOAc, then washed with saturated aq. 

NaHCO3 (3×15 mL) and brine (20 mL), dried over anhydrous Na2SO4, filtered, and 

evaporated under vacuum. The residue so obtained was purified by flash column 

chromatography with EtOAc/petroleum ether (1:20 → 1:15) to give the title 

compound as a yellow solid ((S)-2a) (525 mg, 45%). 1H NMR (400 MHz, CDCl3) δ 

8.16 (d, J = 7.6 Hz, 1H), 8.09 (d, J = 7.9 Hz, 1H), 7.75 (t, J = 7.8 Hz, 1H), 7.26 – 7.12 

(m, 12H), 7.03 (d, J = 6.9 Hz, 8H), 6.70 (s, 2H), 5.27 (s, 2H), 4.47 (t, J = 9.5 Hz, 1H), 

4.34 (t, J = 8.4 Hz, 1H), 4.18 – 4.11 (m, 1H), 2.18 (s, 3H), 1.42 (s, 3H), 1.01 (s, 9H). 
13C NMR (101 MHz, CDCl3) δ 169.0, 162.8, 155.9, 145.9, 145.8, 143.5, 143.4, 142.7, 

142.5, 136.5, 132.2, 132.0, 131.6, 129.8, 129.7, 129.4, 128.6, 128.3, 128.2, 127.9, 

126.1, 125.9, 125.2, 123.0, 76.2, 69.4, 52.0, 51.9, 34.0, 25.9, 21.3, 17.0. Anal. Calcd. 

(C47H45N3O): C, 84.52; H, 6.79; N, 6.29. Found: C, 84.60; H, 6.99; N, 6.15. Optical 

Rotation: [α]D
27 = - 40.87 (c = 0.51, CH2Cl2). 

 

 
Preparation of [(S)-iPr-IPO]FeBr2 ((S)-3a). To  a  yellow  solution  of (S)-2a 

(392 mg, 1.0 mmol)  in approximately 30 mL of THF, 216 mg (1.0 mmol) of FeBr2 

were added. The resulting mixture was stirred at room temperature for 10 hours. The 

solvent was removed under vacuum and the resulting solid was washed with diethyl 

ether, collected by filtration and dried under vacuum to yield 580 mg (95%) of a dark 

blue solid identified as (S)-3a. 1H NMR (400 MHz, CDCl3) δ 70.14, 60.37, 48.88, 

18.28, 14.17, 14.04, 9.59, 5.31, 3.77, 3.75, 3.73, 3.38, 1.86, 1.64, 1.25, 0.33, 0.07, 

-1.51, -6.01, -6.90, -8.10, -11.76, -27.20. Anal. Calcd. (C25H33Br2FeN3O): C, 49.45; H, 

5.48; N, 6.92. Found: C, 49.72; H, 5.63; N, 6.57. 
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Selected Bond Length for Complex (S)-­‐3a 

Selected Bond Length Distance(Å) 
Fe1–N2 2.111(11) 
Fe1–N3 2.240(10) 
Fe1–N1 2.252(9) 
Fe1–Br2 2.429(2) 
Fe1–Br1 2.544(2) 

Selected Bond Angles for Complex (S)-­‐3a 

Selected Bond Angles (deg) 
N(2)-Fe(1)-N(3) 74.0(4) 
N(2)-Fe(1)-N(1) 73.2(4) 
N(3)-Fe(1)-N(1) 146.2(4) 
N(2)-Fe(1)-Br(2) 156.4(3) 
N(3)-Fe(1)-Br(2) 99.3(3) 
N(1)-Fe(1)-Br(2) 107.5(3) 
N(2)-Fe(1)-Br(1) 90.8(3) 
N(3)-Fe(1)-Br(1) 92.6(3) 
N(1)-Fe(1)-Br(1) 95.6(3) 
Br(2)-Fe(1)-Br(1) 112.32(9) 
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Preparation of [(S)-tBu-IPO]FeBr2 ((S)-3b). This compound was prepared in a 

similar manner to (S)-3a with 150 mg (0.37 mmol) of (S)-2b and 80 mg of FeBr2 

(0.37 mmol) and approximately 15 mL of THF. This procedure yielded 206 mg (90%) 

of a dark blue identified as (S)-3b. 1H NMR (400 MHz, CDCl3) δ 73.12, 62.04, 36.57, 

20.60, 15.40, 14.80, 8.21, 5.31, 3.91, 1.93, 1.33, 1.25, 0.06, -6.15, -10.32, -11.41, 

-12.17, -19.32. Anal. Calcd. (C26H35Br2FeN3O): C, 50.27; H, 5.68; N, 6.67. Found: C, 

50.35; H, 5.76; N, 6.70. 
 

	
  

Preparation of [(S)-Bn-IPO]FeBr2 ((S)-3c). This compound was prepared in a 

similar manner to (S)-3a with 250 mg (0.57 mmol) of (S)-2c and 123 mg of 

FeBr2(0.57 mmol) and approximately 20 mL of THF. This procedure yielded 339 mg 

(91 %) of a dark blue solid identified as (S)-3c. 1H NMR (400 MHz, CDCl3) δ 69.92, 

59.50, 55.90, 16.91, 15.40, 10.34, 10.15, 5.20, 4.89, 3.07, 1.56, 1.25, 1.15, 0.87, 0.07, 

-1.20, -6.47, -7.72, -27.32. Anal. Calcd. (C29H33Br2FeN3O): C, 53.16; H, 5.08; N, 6.41. 

Found: C, 52.87; H, 5.20; N, 6.38. 
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Preparation of [dibenzhydryl-(S)-tBu-IPO]FeBr2 ((S)-3d). This compound was 

prepared in a similar manner to (S)-3a with 250 mg (0.37 mmol) of (S)-2d and 80 mg 

of FeBr2(0.37 mmol) and approximately 20 mL of THF. This procedure yielded 278 

mg (84 %) of a dark blue solid identified as (S)-3c. 1H NMR (400 MHz, CDCl3) δ 

69.68, 65.02, 28.14, 25.46, 21.73, 19.01, 16.97, 16.72, 12.11, 11.02, 9.78, 8.80, 8.70, 

8.49, 8.40, 5.62, 4.52, 3.59, 3.07, 2.88, 2.50, 2.10, 1.23, 1.02, -1.69, -8.06, -11.80, 

-16.46. Anal. Calcd. (C29H33Br2FeN3O): C, 63.89; H, 5.13; N, 4.76. Found: C, 63.41; 

H, 5.20; N, 4.54. 

 
Selected Bond Length for Complex (S)-­‐3d 

Selected Bond Length Distance(Å) 
Fe1–N3 2.205(9) 
Fe1–N2 2.067(9) 
Fe1–N1 2.294(9) 
Fe1–Br2 2.471(2) 
Fe1–Br1 2.407(2) 

Selected Bond Angles for Complex (S)-­‐3d 

Selected Bond Angles (deg) 
N(2)-Fe(1)-N(3) 75.4(4) 
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N(2)-Fe(1)-N(1) 73.6(4) 
N(3)-Fe(1)-N(1) 146.6(3) 
N(2)-Fe(1)-Br(2) 97.4(3) 
N(3)-Fe(1)-Br(2) 97.1(3) 
N(1)-Fe(1)-Br(2) 98.7(2) 
N(2)-Fe(1)-Br(1) 143.9(3) 
N(3)-Fe(1)-Br(1) 99.9(2) 
N(1)-Fe(1)-Br(1) 98.0(2) 
Br(2)-Fe(1)-Br(1) 118.68(8) 
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3. Procedure for Hydrosilylation of Ketones 
	
  

	
  

Representative procedure for hydrosilylation with iron complex. 

(R)-1-(4-isobutylphenyl)ethanol (6a). In a Nitrogen filled glovebox, to a solution  

of  (S)-3d (0.005mmol, 4.4 mg)  in 2 mL of THF, a solution (1.0 M in THF) of 

NaBHEt3 (10 µL, 0.01 mmol) was slowly added at 25 ºC. After stirring for 1 min, 

Ph2SiH2 (92 mg, 0.5 mmol, 1 equiv), 1-(4-isobutylphenyl)ethanone 5a (88.0 mg, 0.5 

mmol) were sequentially added. The reaction mixture stirred for 3 h at 25 ºC and then 

was quenched by exposing the solution to air. Then MeOH (1.5 mL) and 10 % NaOH 

(2 mL) were added with vigorously stirring for 10 h. The resulting solution was 

extracted with EtOAc and washed with brine (15 mL), dried over anhydrous Na2SO4. 

After filtration and evaporation of the solvent, the residue was purified by flash 

column chromatography with EtOAc/petroleum ether (1:20) to give the title 

compound 6a (86 mg, 97 %) as colorless oil. 93% ee [Phenomenex Lux 5u 

Cellulose-3 (0.46 x 25 cm), CH3CN/H2O = 70/30, v = 0.7 mL⋅min-1, λ = 230 nm, t 

(minor) = 20.605 min, t (major) = 22.408 min]. 1H NMR (400 MHz, CDCl3) δ 7.28 (d, 

J = 8.0 Hz, 2H), 7.13 (d, J = 8.0 Hz, 2H), 4.86 (q, J = 6.4 Hz, 1H), 2.47 (d, J = 7.2 Hz, 

2H), 2.04 (br s, 1H), 1.93 – 1.78 (m, 1H), 1.49 (d, J = 6.5 Hz, 3H), 0.91 (d, J = 6.6 Hz, 

6H). 13C NMR (101 MHz, CDCl3) δ 143.0, 140.9, 129.2, 125.2, 70.2, 45.1, 30.2, 25.0, 

22.3. Rotation: [α]D
28 = +31.56 (c = 0.33, CH2Cl2). These spectroscopic data 

correspond to reported data[4]. 
 

	
  

(R)-1-(4-isopropylphenyl)ethanol (6b). Colorless oil (65 mg, 79%). 77% ee 
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[Phenomenex Lux 5u Cellulose-3 (0.46 x 25 cm), n-hexane/i-propanol = 98/2, v = 0.7 

mL⋅min-1, λ = 214 nm, t (minor) = 12.68 min, t (major) = 13.19 min]. 1H NMR (400 

MHz, CDCl3) δ 7.32– 7.30 (m, 2H), 7.25 – 7.20 (m, 2H), 4.87 (q, J = 6.4 Hz, 1H), 

2.99 – 2.84 (m, 1H), 1.98 (br s, 1H), 1.50 (d, J = 6.5 Hz, 3H), 1.27 (d, J = 6.9 Hz, 6H). 
13C NMR (101 MHz, CDCl3) δ 148.1, 143.2, 126.5, 125.4, 70.2, 33.8, 24.9, 24.0. 

Optical Rotation: [α]D
28 = +28.55 (c = 0.50, CH2Cl2). These spectroscopic data 

correspond to reported data[5]. 
 

	
  

(R)-1-(4-cyclohexylphenyl)ethanol (6c). White solid (98 mg, 96%). 86% ee 

[Phenomenex Lux 5u Cellulose-3 (0.46 x 25 cm), n-hexane/i-propanol = 90/10, v = 

0.7 mL⋅min-1, λ = 214 nm, t (minor) = 6.96 min, t (major) = 7.25 min]. 1H NMR (400 

MHz, CDCl3) δ 7.30 (d, J = 8.0 Hz, 2H), 7.20 (d, J = 8.0 Hz, 2H), 4.87 (q, J = 6.4 Hz, 

1H), 2.52 – 2.47 (m, 1H), 1.88 – 1.85 (m, 4H), 1.76 (d, J = 12.2 Hz, 1H), 1.66 (br s, 

1H), 1.50 (d, J = 6.4 Hz, 3H), 1.44 – 1.35 (m, 4H), 1.31 – 1.22 (m, 1H). 13C NMR 

(101 MHz, CDCl3) δ 147.4, 143.2, 126.9, 125.4, 70.3, 44.2, 34.5, 26.9, 26.2, 24.9. 

Optical Rotation: [α]D
28 = +26.68 (c = 0.45, CH2Cl2). These spectroscopic data 

correspond to reported data[6]. 
 

	
  

(R)-1-([1,1'-biphenyl]-4-yl)ethanol (6d). White solid (94 mg, 95%). 86% ee 

[Phenomenex Lux 5u Cellulose-4 (0.46 x 25 cm), n-hexane/i-propanol = 95/5, v = 0.7 

mL⋅min-1, λ = 214 nm, t (minor) = 13.72 min, t (major) = 14.89 min]. 1H NMR (400 

MHz, CDCl3) δ 7.60 –7.58 (m, 4H), 7.46 –7.42 (m, 4H), 7.37 –7.33 (m, 1H), 4.96 (q, 

J = 6.4, 1H), 1.88 (br s, 1H), 1.55 (d, J = 6.5 Hz, 3H). 13C NMR (101 MHz, CDCl3) δ 

144.8, 140.8, 140.4, 128.8, 127.3, 127.1, 125.8, 70.2, 25.2. Optical Rotation: [α]D
28 = 
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+29.81 (c = 0.37, CH2Cl2). These spectroscopic data correspond to reported data[7]. 
 

 
(R)-1-phenylethanol (6e). Colorless oil (60 mg, 98%). 83% ee [Phenomenex Lux 5u 

Cellulose-4 (0.46 x 25 cm), n-hexane/i-propanol = 95/5, v = 0.7 mL⋅min-1, λ = 214 

nm, t (minor) = 10.21 min, t (major) = 11.11 min]. 1H NMR (400 MHz, CDCl3) δ 

7.39 – 7.23 (m, 5H), 4.86 (q, J = 6.4 Hz, 1H), 2.14 (br s, 1H), 1.48 (d, J = 6.5 Hz, 3H). 
13C NMR (101 MHz, CDCl3) δ 145.7, 128.4, 127.4, 125.3, 70.37, 25.1. Optical 

Rotation: [α]D
28 = +30.15 (c = 0.36, CH2Cl2). These spectroscopic data correspond to 

reported data[8]. 
 

	
  

(R)-1-(o-tolyl)ethanol (6f). Colorless oil (55 mg, 81%). 76% ee [Phenomenex Lux 5u 

Cellulose-4 (0.46 x 25 cm), n-hexane/i-propanol = 95/5, v = 0.7 mL⋅min-1, λ = 214 

nm, t (minor) = 9.98 min, t (major) = 10.57 min]. 1H NMR (400 MHz, CDCl3) δ 7.53 

(d, J = 7.6 Hz, 1H), 7.27 – 7.14 (m, 3H), 5.13 (q, J = 6.3 Hz, 1H), 2.36 (s, 3H), 1.99 (s, 

1H), 1.48 (d, J = 6.4 Hz, 3H). 13C NMR (101 MHz, CDCl3) δ 143.8, 134.2, 130.3, 

127.1, 126.3, 124.4, 66.7, 23.9, 18.9. Optical Rotation: [α]D
29 = +44.06 (c = 0.54, 

CH2Cl2). These spectroscopic data correspond to reported data[8]. 
 

	
  

(R)-1-(4-methoxyphenyl)ethanol (6g). Colorless oil (63 mg, 83%). 91% ee [Daicel 

Chiralpak OD-H (0.46 x 25 cm), n-hexane/i-propanol = 95/5, v = 0.7 mL⋅min-1, λ = 

214 nm, t (minor) = 15.51 min, t (major) = 17.25 min]. 1H NMR (400 MHz, CDCl3) δ 
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7.32 – 7.27 (m, 2H), 6.91 – 6.85 (m, 2H), 4.84 (q, J = 6.4 Hz, 1H), 3.80 (s, 3H), 1.87 

(br s, 1H), 1.47 (d, J = 6.4 Hz, 3H). 13C NMR (101 MHz, CDCl3) δ 158.9, 138.0, 

126.6, 113.8, 70.0, 55.3, 25.0. Optical Rotation: [α]D
29 = +33.80 (c = 0.60, CH2Cl2). 

These spectroscopic data correspond to reported data[8]. 
	
  

	
  

(R)-1-(3-methoxyphenyl)ethanol (6h). Colorless oil (75 mg, 98%). 64% ee 

[Phenomenex Lux 5u Cellulose-4 (0.46 x 25 cm), n-hexane/i-propanol = 90/10, v = 

0.7 mL⋅min-1, λ = 214 nm, t (minor) = 9.75 min, t (major) = 10.21 min]. 1H NMR 

(400 MHz, CDCl3) δ 7.29 – 7.23 (m, 1H), 6.97 – 6.91 (m, 2H), 6.81 (ddd, J = 8.2, 2.5, 

1.0 Hz, 1H), 4.86 (q, J = 6.4 Hz, 1H), 3.81 (s, 3H), 2.04 (br s, 1H), 1.48 (d, J = 6.5 Hz, 

3H). 13C NMR (101 MHz, CDCl3) δ 159.7, 147.6, 129.5, 117.7, 112.9, 110.9, 70.3, 

55.2, 25.1. Optical Rotation: [α]D
29 = +20.79 (c = 0.49, CH2Cl2). These spectroscopic 

data correspond to reported data[8]. 
	
  

	
  

(R)-1-(2-methoxyphenyl)ethanol (6i). Colorless oil (54 mg, 71%). 19% ee [Daicel 

Chiralpak OD-H (0.46 x 25 cm), n-hexane/i-propanol = 95/5, v = 0.7 mL⋅min-1, λ = 

214 nm, t (minor) = 13.55 min, t (major) = 14.57 min]. 1H NMR (400 MHz, CDCl3) δ 

7.32 (d, J = 7.2 Hz, 1H), 7.24 (t, J = 7.8 Hz, 1H), 6.95 (t, J = 7.4 Hz, 1H), 6.87 (d, J = 

8.2 Hz, 1H), 5.08 (q, J = 6.5 Hz, 1H), 3.85 (s, 3H), 2.73 (br s, 1H), 1.49 (d, J = 6.5 Hz, 

3H). 13C NMR (101 MHz, cdcl3) δ 156.5, 133.3, 128.3, 126.1, 120.7, 110.3, 66.5, 

55.2, 22.8. Optical Rotation: [α]D
28 = +2.22 (c = 0.62, CH2Cl2). These spectroscopic 

data correspond to reported data[8]. 
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(R)-1-(4-chlorophenyl)ethanol (6j). Colorless oil (75 mg, 96%). 61% ee [Daicel 

Chiralpak OD-H (0.46 x 25 cm), n-hexane/i-propanol = 95/5, v = 0.7 mL⋅min-1, λ = 

214 nm, t (minor) = 10.69 min, t (major) = 11.76 min]. 1H NMR (400 MHz, CDCl3) δ 

7.32 – 7.23 (m, 4H), 4.84 (q, J = 6.4 Hz, 1H), 2.06 (br s, 1H), 1.44 (d, J = 6.5 Hz, 3H). 
13C NMR (101 MHz, CDCl3) δ 144.2, 133.0, 128.6, 126.8, 69.7, 25.2. Optical 

Rotation: [α]D
29 = +21.94 (c = 0.58, CH2Cl2). These spectroscopic data correspond to 

reported data[8]. 
 

	
  

(R)-1-(3-chlorophenyl)ethanol (6k). Colorless oil (75 mg, 96%). 63% ee 

[Phenomenex Lux 5u Cellulose-3 (0.46 x 25 cm), n-hexane/i-propanol = 95/5, v = 0.7 

mL⋅min-1, λ = 214 nm, t (minor) = 10.08 min, t (major) = 10.81 min]. 1H NMR (400 

MHz, CDCl3) δ 7.37 – 7.36 (m, 1H), 7.29 – 7.26 (m, 1H), 7.26 – 7.21 (m, 2H), 4.86 (q, 

J = 6.5 Hz, 1H), 2.08 (br s, 1H), 1.47 (d, J = 6.5 Hz, 3H). 13C NMR (101 MHz, CDCl3) 

δ 147.8, 134.3, 129.8, 127.5, 125.6, 123.5, 69.8, 25.2. Optical Rotation: [α]D
29 = 

+17.65 (c = 0.58, CH2Cl2). These spectroscopic data correspond to reported data[8]. 
 

	
  

(R)-1-(2-chlorophenyl)ethanol (6l). Colorless oil (74 mg, 95%). 75% ee [Lux 5u 

Amylose-2 (0.46 x 25 cm), n-hexane/i-propanol = 98.5/1.5, v = 0.7 mL⋅min-1, λ = 214 

nm, t (minor) = 13.91 min, t (major) = 14.83 min]. 1H NMR (400 MHz, CDCl3) δ 

7.57 (d, J = 7.6 Hz, 1H), 7.32 – 7.24 (m, 2H), 7.21 – 7.15 (m, 1H), 5.28 (q, J = 6.4 Hz, 



S16	
  
	
  

1H), 2.05 (br s, 1H), 1.47 (d, J = 6.4 Hz, 3H). 13C NMR (101 MHz, CDCl3) δ 143.0, 

131.6, 129.4, 128.4, 127.2, 126.4, 67.0, 23.5. Optical Rotation: [α]D
29 = +37.70 (c = 

0.47, CH2Cl2). These spectroscopic data correspond to reported data[8]. 
	
  

	
  

(R)-1-mesitylethanol (6m). White solid (80 mg, 97%). 93% ee [Phenomenex Lux 5u 

Cellulose-4 (0.46 x 25 cm), n-hexane/i-propanol = 90/10, v = 0.7 mL⋅min-1, λ = 214 

nm, t (minor) = 5.97 min, t (major) = 6.69 min]. 1H NMR (400 MHz, CDCl3) δ 6.84 

(s, 2H), 5.36 (q, J = 6.7 Hz, 1H), 2.43 (s, 6H), 2.27 (s, 3H), 1.82 (br s, 1H), 1.53 (d, J 

= 6.8 Hz, 3H). 13C NMR (101 MHz, CDCl3) δ 137.6, 136.4, 135.6, 130.1, 67.4, 21.5, 

20.7, 20.5. Optical Rotation: [α]D
28 = +46.93 (c = 0.32, CH2Cl2). These spectroscopic 

data correspond to reported data[8]. 
	
  

	
  

(R)-1-(4-bromophenyl)ethanol (6n). Colorless oil (97 mg, 96%). 76% ee [Daicel 

Chiralpak AD-H (0.46 x 25 cm), scCO2 /i-propanol = 90/10, v = 1.3 mL⋅min-1, λ = 

214 nm, t (minor) = 9.481 min, t (major) = 10.165 min]. 1H NMR (400 MHz, CDCl3) 

δ 7.43 (d, J = 8.4 Hz, 2H), 7.17 (d, J = 8.4 Hz, 2H), 4.76 (q, J = 6.5 Hz, 1H), 2.84 (s, 

1H), 1.40 (d, J = 6.5 Hz, 3H). 13C NMR (101 MHz, CDCl3) δ 144.6, 131.4, 127.1, 

120.9, 69.5, 25.1. Optical Rotation: [α]D
28 = +23.79 (c = 0.55, CH2Cl2). These 

spectroscopic data correspond to reported data[8]. 
 

	
  



S17	
  
	
  

(R)-1-(4-iodophenyl)ethanol (6o). White solid (120 mg, 97%). 88% ee [Phenomenex 

Lux 5u Cellulose-4 (0.46 x 25 cm), n-hexane/i-propanol = 80/20, v = 0.7 mL⋅min-1, λ 

= 214 nm, t (minor) = 5.98 min, t (major) = 6.40 min]. 1H NMR (400 MHz, CDCl3) δ 

7.65 (d, J = 8.3 Hz, 2H), 7.11 – 7.06 (m, 2H), 4.80 (q, J = 6.4 Hz, 1H), 2.19 (br s, 1H), 

1.44 (d, J = 6.4, 3H). 13C NMR (101 MHz, CDCl3) δ 145.4, 137.4, 127.4, 92.7, 69.7, 

25.2. Optical Rotation: [α]D
28 = +24.96 (c = 0.54, CH2Cl2). These spectroscopic data 

correspond to reported data[8]. 
 

	
  

(R)-1-(4-(dimethylamino)phenyl)ethanol (6p). Colorless oil (82 mg, 98%). 87% ee 

[Phenomenex Lux 5u Cellulose-4 (0.46 x 25 cm), n-hexane/i-propanol = 80/20, v = 

0.7 mL⋅min-1, λ = 214 nm, t (minor) = 8.56 min, t (major) = 10.79 min]. 1H NMR 

(400 MHz, CDCl3) δ 7.28 – 7.24 (m, 2H), 6.77 – 6.70 (m, 2H), 4.80 (q, J = 6.4 Hz, 

1H), 2.95 (s, 6H), 2.11 (br s, 1H), 1.48 (d, J = 6.4 Hz, 3H). 13C NMR (101 MHz, 

CDCl3) δ 150.1, 133.8, 126.4, 112.6, 70.0, 40.7, 24.6. Optical Rotation: [α]D
28 = 

+49.45 (c = 0.50, CH2Cl2). These spectroscopic data correspond to reported data[10]. 
 

	
  

(R)-1-(benzo[d][1,3]dioxol-5-yl)ethanol (6q). Colorless oil (81 mg, 97%). 75% ee 

[Phenomenex Lux 5u Cellulose-4 (0.46 x 25 cm), n-hexane/i-propanol = 80/20, v = 

0.7 mL⋅min-1, λ = 214 nm, t (minor) = 8.21 min, t (major) = 9.11 min]. 1H NMR (400 

MHz, CDCl3) δ 6.86 (d, J = 1.4 Hz, 1H), 6.81 – 6.73 (m, 2H), 5.92 (s, 2H), 4.78 (q, J 

= 6.4 Hz, 1H), 2.15 (br s, 1H), 1.43 (d, J = 6.4 Hz, 3H). 13C NMR (101 MHz, CDCl3) 

δ 147.7, 146.7, 139.9, 118.6, 108.0, 106.0, 100.9, 70.1, 25.1. Optical Rotation: [α]D
28 

= +26.55 (c = 0.43, CH2Cl2). These spectroscopic data correspond to reported data[11]. 
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(R)-1-(naphthalen-2-yl)ethanol (6r). White solid (85 mg, 98%). 92% ee 

[Phenomenex Lux 5u Cellulose-3 (0.46 x 25 cm), n-hexane/i-propanol = 90/10, v = 

0.7 mL⋅min-1, λ = 214 nm, t (minor) = 16.62 min, t (major) = 20.54 min]. 1H NMR 

(400 MHz, CDCl3) δ 7.83 – 7.80 (m, 4H), 7.52 – 7.45 (m, 3H), 5.05 (q, J = 6.3 Hz, 

1H), 2.13 (br s, 1H), 1.58 (d, J = 6.5 Hz, 3H). 13C NMR (101 MHz, CDCl3) δ 143.1, 

133.3, 132.9, 128.3, 127.9, 127.6, 126.1, 125.8, 123.8, 123.8, 77.0, 70.5, 25.1. Optical 

Rotation: [α]D
29 = +33.71 (c = 0.53, CH2Cl2). These spectroscopic data correspond to 

reported data[8]. 
 

	
  

(R)-1-(6-methoxynaphthalen-2-yl)ethanol (6s). White solid (100 mg, 99%). 75% ee 

[Daicel Chiralpak OD-H (0.46 x 25 cm), n-hexane/i-propanol = 95/5, v = 0.7 

mL⋅min-1, λ = 214 nm, t (minor) = 23.77 min, t (major) = 33.76 min]. 1H NMR (400 

MHz, CDCl3) δ 7.74 – 7.71 (m, 3H), 7.47 (dd, J = 8.6, 1.6 Hz, 1H), 7.17 – 7.13 (m, 

2H), 5.03 (q, J = 6.5 Hz, 1H), 3.92 (s, 3H), 1.95 (br s, 1H), 1.57 (d, J = 6.5 Hz, 3H). 
13C NMR (101 MHz, CDCl3) δ 157.6, 140.9, 134.0, 129.4, 128.7, 127.1, 124.3, 123.7, 

118.9, 105.6, 70.5, 55.3, 25.0. Optical Rotation: [α]D
29 = +31.52 (c = 0.40, CH2Cl2). 

These spectroscopic data correspond to reported data[10]. 
 

	
  

(R)-1-phenylpropan-1-ol (6t). Colorless oil (54 mg, 79%). 86% ee [Phenomenex 

Lux 5u Cellulose-4 (0.46 x 25 cm), n-hexane/i-propanol = 95/5, v = 0.7 mL⋅min-1, λ = 
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214 nm, t (minor) = 9.37 min, t (major) = 9.80 min]. 1H NMR (400 MHz, CDCl3) δ 

7.39 – 7.26 (m, 5H), 4.60 (t, J = 6.5 Hz, 1H), 2.04 (br s, 1H), 1.88 – 1.72 (m, 2H), 

0.93 (t, J = 7.2 Hz, 3H). 13C NMR (101 MHz, CDCl3) δ 144.6, 128.4, 127.4, 125.9, 

76.0, 31.8, 10.1. Optical Rotation: [α]D
29 = +26.28 (c = 0.56, CH2Cl2). These 

spectroscopic data correspond to reported data[8]. 
 

	
  

(R)-2-methyl-1-phenylpropan-1-ol (6u). Colorless oil (57 mg, 76%). 71% ee 

[Phenomenex Lux 5u Cellulose-3 (0.46 x 25 cm), CH3CN/H2O = 90/10, v = 0.4 

mL⋅min-1, λ = 214 nm, t (minor) = 14.701 min, t (major) = 15.532 min]. 1H NMR 

(400 MHz, CDCl3) δ 7.37 – 7.25 (m, 5H), δ 4.34 (d, J = 6.9 Hz, 1H), 2.04 – 1.90 (m, 

2H), 1.01 (d, J = 6.7 Hz, 3H), 0.80 (d, J = 6.8 Hz, 3H). 13C NMR (101 MHz, CDCl3) 

δ 143.6, 128.1, 127.4, 126.5, 80.0, 35.2, 19.0, 18.3. Optical Rotation: [α]D
28 = +21.67 

(c = 0.42, CH2Cl2). These spectroscopic data correspond to reported data[8]. 
 

	
  

(S)-1,2-diphenylethanol (6v). White solid (93 mg, 94%). 11% ee [Phenomenex Lux 

5u Cellulose-4 (0.46 x 25 cm), n-hexane/i-propanol = 95/5, v = 0.7 mL⋅min-1, λ = 214 

nm, t (minor) = 12.22 min, t (major) = 14.40 min]. 1H NMR (400 MHz, CDCl3) δ 

7.42 – 7.19 (m, 10H), 4.96 – 4.87 (m, 1H), 3.11 – 2.97 (m, 2H). 13C NMR (101 MHz, 

CDCl3) δ 143.8, 138.0, 129.5, 128.5, 128.4, 127.6, 126.6, 125.9, 102.4, 75.3, 46.1. 

Optical Rotation: [α]D
23 = +0.5932 (c = 0.48, CH2Cl2). These spectroscopic data 

correspond to reported data. [8] 
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(R)-2,3-dihydro-1H-inden-1-ol (6w). White solid (43 mg, 64%). 76% ee 

[CHIRALPAK IC (0.46 x 25 cm), n-hexane/i-propanol = 95/5, v = 0.7 mL⋅min-1, λ = 

214 nm, t (minor) = 11.09 min, t (major) = 11.83 min]. 1H NMR (400 MHz, CDCl3) δ 

7.43 (d, J = 6.2 Hz, 1H), 7.30 – 7.24 (m, 3H), 5.25 (t, J = 6.0 Hz, 1H), 3.13 – 3.01 (m, 

1H), 2.89 – 2.78 (m, 1H), 2.57 – 2.44 (m, 1H), 1.96 – 1.88 (m, 1H). 13C NMR (101 

MHz, CDCl3) δ 144.9, 143.3, 128.3, 126.6, 124.8, 124.2, 76.4, 35.9, 29.7. Optical 

Rotation: [α]D
29 = –14.82 (c = 0.58, CH2Cl2). These spectroscopic data correspond to 

reported data[12]. 
 

	
  

(R)-phenyl(o-tolyl)methanol (6x). White solid (96 mg, 97%). 24% ee [Phenomenex 

Lux 5u Cellulose-3 (0.46 x 25 cm), CH3CN/H2O = 90/10, v = 0.7 mL⋅min-1, λ = 214 

nm, t (minor) = 8.389 min, t (major) = 9.872 min]. 1H NMR (400 MHz, CDCl3) δ 

7.53 (dd, J = 7.6, 1.4 Hz, 1H), 7.37 – 7.31 (m, 4H), 7.30 – 7.20 (m, 3H), 7.16 (d, J = 

7.3 Hz, 1H), 6.00 (d, J = 3.4 Hz, 1H), 2.26 (s, 3H). 13C NMR (101 MHz, CDCl3) δ 

142.8, 141.4, 135.3, 130.5, 128.4, 127.5, 127.5, 127.1, 126.2, 126.1, 73.3, 19.4. 

Optical Rotation: [α]D
28 = –0.22 (c = 0.66, CH2Cl2). These spectroscopic data 

correspond to reported data[9]. 
 

 

(R)-4-phenylbutan-2-ol (6y). Colorless oil (60 mg, 80%). 1.1% ee [Phenomenex Lux 

5u Cellulose-4 (0.46 x 25 cm), n-hexane/i-propanol = 95/5, v = 0.7 mL⋅min-1, λ = 214 

nm, t (minor) = 10.53 min, t (major) = 9.44 min]. 1H NMR (400 MHz, CDCl3) δ 7.32 

– 7.25 (m, 2H), 7.24 – 7.17 (m, 3H), 3.88 – 3.79 (m, 1H), 2.82 – 2.63 (m, 2H), 1.83 – 
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1.74 (m, 2H), 1.52 (s, 1H), 1.24 (d, J = 6.2 Hz, 3H). 13C NMR (101 MHz, CDCl3) δ 

142.0, 128.4, 125.8, 67.5, 40.9, 32.2, 23.7. Optical Rotation: [α]D
29 = –1.5420 (c = 

0.45, CH2Cl2). These spectroscopic data correspond to reported data[13]. 
 

 
(R)-1-cyclohexylethanol (6z). Colorless oil (58 mg, 90%). 9.5% ee [Gas 

chromatograpy, CP-Cyclodextrin (25 m x 0.25 mm x 0.25 um)], Oven: 80 °C (65 

min), 20 °C /min to 220 °C (10 min), Injection: 300°C, He: 1.0 mL/min, split: 200:1, 

FID, H2: 40.0 mL/min, air flow: 450.0 mL/min, t (minor) = 43.771 min, t (major) = 

44.901 min]. 1H NMR (400 MHz, CDCl3) δ 3.56 – 3.49 (m, 1H), 1.89 – 1.61 (m, 5H), 

1.56 (s, 1H), 1.30 – 1.15 (m, 4H), 1.13 (d, J = 6.3 Hz, 3H), 1.04 – 0.89 (m, 2H). 13C 

NMR (101 MHz, CDCl3) δ 72.2, 45.1, 28.7, 28.4, 26.5, 26.2, 26.1, 20.4. Optical 

Rotation: [α]D
29 = –1.1993 (c = 0.48, CH2Cl2). These spectroscopic data correspond to 

reported data[9]. 
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4. Crystallographic Data of Complex (S)-3a and (S)-3d 
Table S4.1 Crystal data and structure refinement for (S)-3a 
Identification code  mo_dm14439_0m 
Empirical formula  C53 H73 Br4 Fe2 N7 O3 
Formula weight  1287.52 
Temperature  133(2) K 
Wavelength  0.71073 Å 
Crystal system  Monoclinic 
Space group  P 21 
Unit cell dimensions a = 15.777(4) Å a= 90°. 
 b = 10.030(3) Å b=100.090(4)°. 
 c = 17.685(5) Å g = 90°. 

Volume 2755.3(12) Å3 

Z 2 

Density (calculated) 1.552 Mg/m3 

Absorption coefficient 3.475 mm-1 

F(000) 1312 

Crystal size 0.120 x 0.080 x 0.010 mm3 

Theta range for data collection 1.169 to 30.324°. 
Index ranges -19<=h<=22, -12<=k<=14, -25<=l<=24 
Reflections collected 26394 
Independent reflections 15709 [R(int) = 0.1132] 
Completeness to theta = 25.242° 100.0 %  
Absorption correction Semi-empirical from equivalents 
Max. and min. transmission 0.746 and 0.418 

Refinement method Full-matrix least-squares on F2 

Data / restraints / parameters 15709 / 7 / 638 

Goodness-of-fit on F2 0.973 

Final R indices [I>2sigma(I)] R1 = 0.0715, wR2 = 0.1144 
R indices (all data) R1 = 0.1988, wR2 = 0.1556 
Absolute structure parameter 0.019(14) 
Extinction coefficient n/a 

Largest diff. peak and hole 1.451 and -1.669 e.Å-3 
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Table S4.2  Crystal data and structure refinement for (S)-3d 
Identification code  cu_dm14700_0m 
Empirical formula  C47 H45 Br2 Fe N3 O 
Formula weight  883.53 
Temperature  130 K 
Wavelength  1.54178 Å 
Crystal system  Tetragonal 
Space group  P 4 
Unit cell dimensions a = 33.2315(4) Å a= 90°. 
 b = 33.2315(4) Å b= 90°. 
 c = 18.2906(3) Å g = 90°. 

Volume 20198.9(6) Å3 

Z 16 

Density (calculated) 1.162 Mg/m3 

Absorption coefficient 4.490 mm-1 

F(000) 7232 

Crystal size 0.25 x 0.22 x 0.16 mm3 

Theta range for data collection 1.329 to 69.753°. 
Index ranges -39<=h<=39, -40<=k<=38, -21<=l<=22 
Reflections collected 112205 
Independent reflections 34361 [R(int) = 0.1082] 
Completeness to theta = 67.679° 99.8 %  
Absorption correction Semi-empirical from equivalents 
Max. and min. transmission 0.7532 and 0.3163 

Refinement method Full-matrix least-squares on F2 

Data / restraints / parameters 34361 / 752 / 1953 

Goodness-of-fit on F2 1.081 

Final R indices [I>2sigma(I)] R1 = 0.0714, wR2 = 0.1873 
R indices (all data) R1 = 0.0978, wR2 = 0.2029 
Absolute structure parameter 0.082(7) 
Extinction coefficient n/a 

Largest diff. peak and hole 1.258 and -1.201 e.Å-3	
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6. NMR Spectra	
  
	
  

	
  
1H NMR (400 MHz, CDCl3) spectrum of 1 

	
  

	
  
13C NMR (101 MHz, CDCl3) spectrum of 1 
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1H NMR (400 MHz, CDCl3) spectrum of (S)-2d 

 
	
  

	
  
13C NMR (101 MHz, CDCl3) spectrum of (S)-2d 
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1H NMR (400 MHz, CDCl3) spectrum of (S)-3a	
  

	
  
	
  

	
  
1H NMR (400 MHz, CDCl3) spectrum of (S)-3b	
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1H NMR (400 MHz, CDCl3) spectrum of (S)-3c 

	
  
	
  

	
  
1H NMR (400 MHz, CDCl3) spectrum of (S)-3d 
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7. HPLC chromatographs 
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