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(RFc,RS)-1-(tert-Butylsulfinyl)-2-[bis(4-fluorophenyl)phosphino]ferrocene (3b). Chlorophosphine: P[(p-F)C6H4]2Cl.
 Purification: the residue was triturated with Et2O and filtered. Yield: 66%, yellow solid. [D20= -419 (c 0.5, CHCl3); mp= 169-170 ºC; 1H NMR (300 MHz):  7.55 (m, 2H), 7.24 (m, 2H), 7.06 (t, J= 8.5 Hz, 2H), 6.94 (t, J= 8.5 Hz, 2H), 4.62 (bs, 1H), 4.56 (bs, 1H), 4.18 (s, 5H), 4.17 (bs, 1H), 0.99 (s, 9H). Because this compound is very prone to evolve in solution to the corresponding phosphine oxide, the carbon NMR spectra could not be acquired.

(RFc, RS)-1-(tert-Butylsulfinyl)-2-{bis[(4-trifluoromethyl)phenyl]phosphino}ferrocene (3c). Chlorophosphine: P[(p-CF3)C6H4]2Cl.1 Purification by flash chromatography (n-hexane-EtOAc 4:1). Yield: 89%, yellow solid. [D20= -302.5 (c 0.2, CHCl3); mp= 72-74 ºC; 1H NMR (200 MHz): 7.70 (m, 4H), 7.50 (m, 2H), 7.36 (m, 2H), 4.70 (m, 1H), 4.62 (m, 1H), 4.43 (m, 1H), 4.15 (s, 5 H), 1.04 (s, 9H); 13C NMR (75 MHz): 144.9 (d, JP-C= 16.7 Hz), 142.7 (d, JP-C= 18.8 Hz), 135.7 (d, JP-C= 24.1 Hz), 132.8 (d, JP-C= 19.9 Hz), 131.4 (q, JF-C= 32.4 Hz), 130.1 (q, JF-C= 31.6 Hz), 125.7 (d, JP-C= 10.5 Hz), 125.0-124.7 (m), 122.1 (d, JP-C= 10.5 Hz), 90.2 (d, JP-C= 22.0 Hz), 74.5 (d, JP-C= 4.2 Hz), 74.2 (d, JP-C= 23.0 Hz), 73.7 (d, JP-C= 4.2 Hz), 72.9, 71.5, 56.0, 23.5; IE MS m/z 610 (M+, 20), 554 (100), 538 (30), 488 (90), 217 (26); IE EMAR for C28H25F6OPSFe: Calcd: 610.0617. Found: 610.0632.

(RFc, RS)-1-(tert-Butylsulfinyl)-2-(difurylphosphino)ferrocene (3d). Chlorophosphine: PFu2Cl.
 Purification by flash chromatography (n-hexane-EtOAc 4:1). Yield: 66%, yellow solid. [D20= -580 (c 0.2, CHCl3); mp= 158-159 ºC; 1H NMR (300 MHz): 7.70 (m, 1H), 7.52 (m, 1H), 6.90 (m, 1H), 6.65 (m, 1H), 6.42 (m, 1H), 6.25 (m, 1H), 4.83 (m, 1H), 4.55-4.45 (m, 2H), 4.18 (s, 5H), 1.00 (s, 9H); 13C NMR (75 MHz): 152.7 (d, JP-C= 9.4 Hz), 152.5 (d, JP-C= 7.3 Hz), 146.3, 146.2, 121.2 (d, JP-C= 31.4 Hz), 119.7 (d, JP-C= 27.2 Hz), 110.5 (d, JP-C= 8.4 Hz), 110.24 (d, JP-C= 7.3 Hz), 89.2 (d, JP-C= 22.0 Hz), 76.6, 72.8 (d, JP-C= 10.5 Hz), 72.3, 72.2, 71.2, 55.6, 23.1 (d, JP-C= 2.1 Hz); ApcI MS  m/z 455 (M++H), 381, 331. Anal. Calcd for C22H23O3PSFe: C, 58.15; H, 5.07; S, 7.05. Found: C, 57.79; H, 4.92; S, 6.80.

(RFc, RS)-1-(tert-Butylsulfinyl)-2-(dicyclohexylphosphino)ferrocene (3e). Chlorophosphine: PCy2Cl. Due to its low stability, the crude mixture was used in the reduction step without further purification.

(RFc, RS)-1-(tert-Butylsulfinyl)-2-{bis-[(o-tolyl)]phosphino}ferrocene (3f). Chlorophosphine: P(o-Tol)2Cl.2 Purification by flash chromatography (n-hexane-EtOAc 4:1). Yield: 81%, yellow solid. [D20= -575 (c 0.11, CHCl3); mp= 164-166 ºC; 1H NMR (200 MHz): 7.35-6.90 (m, 8H), 5.15 (m, 2H), 4.98 (m, 1H), 4.05 (s, 5H), 3.05 (d, J= 1.1 Hz, 3H), 2.05 (d, J= 1.9 Hz, 3H), 1.12 (s, 9H); 13C NMR (75 MHz): 144.0 (d, JP-C= 32.6 Hz), 140.7 (d, JP-C= 25.1 Hz), 140.3 (d, JP-C= 15.7 Hz), 137.1 (d, JP-C= 13.6 Hz), 134.5 (d, JP-C= 2.1 Hz), 131.5 (d, JP-C= 2.1 Hz), 130.0 (d, JP-C= 3.1 Hz), 129.9, 129.1, 127.3, 125.4, 124.9, 90.4 (d, JP-C= 22.5 Hz), 76.2, 75.7 (d, JP-C= 4.5 Hz), 73.9 (d, JP-C= 4.5 Hz), 72.6, 71.2, 55.7, 23.7 (d, JP-C= 3.0 Hz), 22.7 (d, JP-C= 22.5 Hz), 21.1 (d, JP-C= 22.5 Hz); IE MS m/z 502 (M+,16), 446 (100), 380 (73), 183 (34), 152 (24), 91 (13), 57 (34); Anal. Calcd for C28H31OPSFe: C, 66.93; H, 6.17. Found: C, 66.71; H, 5.79.

(RFc, RS)-1-(tert-Butylsulfinyl)-2-[bis-(1-naphtyl)phosphino]ferrocene (3g). Chlorophosphine: P(1-Naph)2Cl.2 Purification by flash chromatography (n-hexane-EtOAc 4:1). Yield: 50%, yellow solid. [D20= -233 (c 0.12, CHCl3); mp> 200 ºC (decomp); 1H NMR (300 MHz): 9.78 (t, J= 8.0 Hz, 1H), 8.05 (dd, J= 3.3, 8.0 Hz, 1H), 7.90 (d, J= 8.0 Hz, 1H), 7.82 (m, 2H), 7.74 (dd, J= 3.4, 8.0 Hz, 2H), 7.60 (dt, J= 1.0, 8.0 Hz, 1H), 7.40-7.18 (m, 5H), 7.12 (ddd, J= 1.3, 7.1, 8.4 Hz, 1H), 4.70 (m, 1H), 4.63 (t, J= 2.6 Hz, 1H), 4.46 (m, 1H), 3.75 (s, 5H), 1.09 (s, 9H); 13C NMR (75 MHz): 138.2 (d, JP-C= 16.7 Hz), 136.7 (d, JP-C= 28.2 Hz), 135.9 (d, JP-C= 14.6 Hz), 133.6 (d, JP-C= 5.2 Hz), 133.4 (d, JP-C= 2.1 Hz), 131.0, 129.5, 128.6, 128.5 (d, JP-C= 2.1 Hz), 128.2 (d, JP-C= 2.1 Hz), 128.0, 127.6, 126.9, 126.8, 126.7, 126.6, 126.2 (d, JP-C= 2.1 Hz), 125.8 (d, JP-C= 3.3 Hz), 125.1, 124.7, 90.2 (d, JP-C= 24.1 Hz), 76.3 (d, JP-C= 26.2 Hz), 75.8 (d, JP-C= 5.2 Hz), 74.3 (d, JP-C= 4.2 Hz), 72.6, 71.1, 55.9, 24.0; IE MS m/z 574 (M+,5), 518 (38), 502 (20), 452 (27), 220 (29), 57 (100); Anal. Calcd for C34H31OPSFe: C, 71.08; H, 5.40. Found: C, 70.69; H, 5.19.

(SFc, SS)-2-(Diphenylphosphino)-1-[bis(p-tolyl)sulfinyl]ferrocene (3j).
 To solution of sulfoxide 2b (1.0 g, 3.09 mmol) in THF (15 mL), cooled to –78 ºC, was added a 0.3 M solution of LDA in THF (13.4 mL, 4.02 mmol). The mixture was stirred at –78 ºC for 40 min and PPh2Cl (1.20 mL, 6.18 mmol) was added. The resulting solution was warmed to room temperature, stirred for 5 h and treated with water (30 mL). The organic layer was separated and the aqueous layer was extracted with Et2O (2 x 30 mL). The combined organic layers were dried (MgSO4), filtered and the solvents were evaporated under reduced pressure. The residue was purified by flash chromatography (CH2Cl2-EtOAc 10:1) to afford the sulfoxide 3j (0.94 g, 60%) as a yellow solid. [D20= +230 (c 0.2, CHCl3); mp= 187-188 ºC; 1H NMR (300 MHz): 7.53-7.37 (m, 7H), 7.20-6.88 (m, 7H), 4.62 (s, 1H), 4.46 (s, 1H), 4.20 (s, 5H), 3.95 (s, 1H), 2.24 (s, 3H); 13C NMR (75 MHz): 141.2, 140.3, 138.5 (d, JP-C= 8.4 Hz), 137.2 (d, JP-C= 9.8 Hz), 135.2 (d, JP-C= 21.0 Hz), 132.1 (d, JP-C= 18.9 Hz), 129.3, 128.2 (d, JP-C= 8.4 Hz), 127.7 (d, JP-C= 6.3 Hz), 127.2, 124.4, 99.2 (d, JP-C= 21.0 Hz), 77.2, 74.2 (d, JP-C= 4.2 Hz), 72.2, 71.2, 70.9, 21.2; IE MS m/z 508 (M+, 100), 492 (73), 352 (95), 228 (19), 201 (18), 121(20). Anal. Calcd for C29H25FeOPS: C, 68.51; H, 4.96; S, 6.31. Found: C, 68.18; H, 4.91; S, 6.25.

(R)-2-(tert-Butylsulfenyl)-1-[bis(4-fluorophenyl)phosphino]ferrocene (1b). Starting sulfoxide: 3b. Chromatography: n-hexane-EtOAc 40:1. Yield: 85%, yellow solid. [D20= -217 (c 0.5, CHCl3); mp= 125-126 ºC; 1H NMR (300 MHz):  7.58 (m, 2H), 7.30 (m, 2H), 7.07 (t, J= 8.5 Hz, 2H), 6.95 (t, J= 8.5 Hz, 2H), 4.71 (m, 1H), 4.49 (t, J= 2.4 Hz, 1H), 4.06 (m, 1H), 4.00 (s, 5H), 0.98 (s, 9H); 13C NMR (75 MHz): 165.0, 164.5, 161.7, 161.2, 137.0, 136.9, 136.7, 136.6, 135.4, 135.3, 134.8, 134.7, 134.5, 134.4, 133.7, 133.6, 133.5, 115.4, 115.3, 115.1, 115.0, 114.9, 83.4, 82.9, 80.7, 80.6, 80.2, 72.9, 72.8, 71.7, 70.7, 46.1, 31.0; IE MS m/z 494 (M+, 100), 438 (96), 373 (38), 217 (49), 121 (19); IE EMAR for C26H25F2PSFe: Calcd: 494.0732. Found: 494.0733. Anal. Calcd for C26H25F2PSFe: C, 63.16; H, 5.06. Found: C, 62.90; H, 5.08.

(R)-2-(tert-Butylsulfenyl)-1-{bis[(4-trifluoromethyl)phenyl]phosphino}ferrocene (1c). Starting sulfoxide: 3c. Chromatography: n-hexane-EtOAc 10:1. Yield: 70%, yellow solid. [D20= -218 (c 0.2, CHCl3); ee> 99%; mp= 74-75 ºC; 1H NMR (300 MHz): 7.75 (t, J= 7.6 Hz, 2H), 7.65 (d, J= 7.5 Hz, 2H), 7.52 (d, J= 7.9 Hz, 2H), 7.43 (t, J= 7.2 Hz, 2H), 4.78 (m, 1H), 4.56 (dt, J= 0.4, 2.6 Hz, 1H), 4.09 (dd, J= 1.4, 2.8 Hz, 1H), 3.99 (s, 5H), 1.03 (s, 9H); 13C NMR (75 MHz): 144.5 (d, JP-C= 14.6 Hz), 142.6 (d, JP-C= 11.5 Hz), 135.4 (d, JP-C= 23.0 Hz), 132.8 (d, JP-C= 18.8 Hz), 131.2 (q, JF-C= 32.4 Hz), 130.1 (q, JF-C= 32.1 Hz), 125.7 (d, JP-C= 7.3 Hz), 124.1-125.9 (m), 122.1 (d, JP-C= 7.3 Hz), 83.7 (d, JP-C= 34.5 Hz), 80.4 (d, JP-C= 3.1 Hz), 78.6 (d, JP-C= 4.2 Hz), 72.8 (d, JP-C= 5.2 Hz), 72.2, 70.7, 46.1, 30.9; IE MS m/z  594 (M+, 30), 538 (100), 217 (55); IE EMAR for C28H25F6PSFe: Calcd: 594.0668. Found: 594.0674. HPLC: Daicel Chiralcel OD, i-PrOH/Hexane 0.1/99.9, flow rate 0.20 mL/min, tR: 29.3 min (S)-isomer and 43.0 min (R)-isomer, 254 nm.
(R)-2-(tert-Butylsulfenyl)-1-(difurylphosphino)ferrocene (1d). Starting sulfoxide: 3d. Chromatography: n-hexane-EtOAc 10:1. Yield: 86%, yellow solid. [D20= -389 (c 0.15, CHCl3); ee> 99%; mp= 104-106 ºC; 1H NMR (300 MHz):  7.70 (m, 1H), 7.53 (m, 1H), 6.90 (t, J= 3.0 Hz, 1H), 6.60 (m, 1H), 6.45 (m, 1H), 6.29 (m, 1H), 4.77 (dd, J= 1.4, 2.8 Hz, 1H), 4.58 (m, 1H), 4.47 (t, J= 2.6 Hz, 1H), 4.00 (s, 5H), 1.05 (s, 9H); 13C NMR (75 MHz): 152.7 (d, JP-C= 10.5 Hz), 152.6 (d, JP-C= 12.5 Hz), 146.6, 146.3 (d, JP-C= 2.1 Hz), 120.9 (d, JP-C= 29.3 Hz), 119.4 (d, JP-C= 23.0 Hz), 110.6 (d, JP-C= 7.3 Hz), 110.4 (d, JP-C= 6.3 Hz), 82.8 (d, JP-C= 37.7 Hz), 79.3 (d, JP-C= 4.2 Hz), 78.3 (d, JP-C= 9.4 Hz), 75.1 (d, JP-C= 6.3 Hz), 71.8, 70.6, 46.0, 30.7; ApcI MS m/z 439(M++H), 371; Anal. Calcd for C22H23FePS: C, 60.27; H, 5.25; S, 7.30. Found: C, 60.13; H, 5.09; S, 6.84. HPLC: Daicel Chiralcel OD, i-PrOH/Hexane 0.2/99.8, flow rate 0.50 mL/min, tR: 18.2 min (R)-isomer and 12.7 min (S)-isomer, 254 nm.
(R)-2-(tert-Butylsulfenyl)-1-(dicyclohexylphosphino)ferrocene (1e). Starting sulfoxide: 3e. Chromatography: n-hexane-EtOAc 10:1. Yield: 88% (overall yield from 2a). [D20= +731 (c 0.12, CHCl3); ee> 99%; mp= 108-110 ºC; 1H NMR (200 MHz):  4.66 (m, 1H), 4.39 (t, J= 2.6 Hz, 1H), 4.20 (m, 1H), 4.15 (s, 5H), 2.20-1.10 (m, 22H), 1.30 (s, 9H); 13C NMR (50 MHz): 83.2 (d, JP-C= 22.7 Hz), 82.5 (d, JP-C= 19.9 Hz), 77.1, 73.2 (d, JP-C= 2.8 Hz), 70.7, 70.1, 46.0, 36.5 (d, JP-C= 14.2 Hz), 35.4 (d, JP-C= 12.8 Hz), 32.7 (d, JP-C= 19.9 Hz), 32.2 (d, JP-C= 17.0 Hz), 31.6, 30.2 (d, JP-C= 7.1 Hz), 29.9 (d, JP-C= 8.5 Hz), 28.0 (d, JP-C= 4.3 Hz), 27.7 (d, JP-C= 2.8 Hz), 27.4, 27.3, 27.2, 26.4; ApcI MS m/z 471(M++H), 415, 332, 218. Anal. Calcd for C26H39FePS: C, 66.38; H, 8.30; S, 6.81. Found: C, 66.29; H, 8.10; S, 6.52. HPLC: Daicel Chiralcel OD, i-PrOH/Hexane 0.2/99.8, flow rate 0.50 mL/min, tR: 7.3 min (R)-isomer and 7.7min (S)-isomer, 254 nm.
(RFc, RS)-2-(tert-Butylsulfenyl)-1-[bis-(o-tolyl)phosphino]ferrocene (1f). Starting sulfoxide: 3f. Chromatography: n-hexane-EtOAc 4:1. Yield: 99%, yellow solid. [D20= -208 (c 0.13, CHCl3); mp= 154-155 ºC; 1H NMR (300 MHz): 7.35-6.95 (m, 8H), 4.74 (m, 1H), 4.54 (dt, J= 0.4, 2.5 Hz, 1H), 4.33 (dd, J= 1.4, 2.6 Hz, 1H), 3.95 (s, 5H), 3.00 (s, 3H), 2.17 (m, 3H), 1.06 (s, 9H); 13C NMR (75 MHz): 143.2 (d, JP-C= 31.4 Hz), 140.4 (d, JP-C= 25.1 Hz), 140.3 (d, JP-C= 13.6 Hz), 136.2 (d, JP-C= 9.4 Hz), 135.6 (d, JP-C= 2.1 Hz), 132.1, 129.9 (d, JP-C= 6.3 Hz), 129.6 (d, JP-C= 4.2 Hz), 128.9, 127.4, 125.5, 124.9, 84.1 (d, Cp, JP-C= 36.6 Hz), 81.0 (d, JP-C= 8.4 Hz), 80.4 (d, JP-C= 3.1 Hz), 73.7 (d, JP-C= 5.2 Hz), 71.9, 70.4, 46.1, 31.2, 22.4 (d, JP-C= 26.2 Hz), 20.9 (d, JP-C= 20.9 Hz); IE MS m/z 486 (M+, 100), 430 (70), 338 (40), 217 (30), 183 (51). IE EMAR for C28H31PSFe: Calcd: 486.1234. Found: 486.1225.

(RFc, RS)-2-(tert-Butylsulfenyl)-1-[bis-(1-naphtyl)phosphino]ferrocene (1g). Starting sulfoxide: 3g. Chromatography: n-hexane-EtOAc 4:1. Yield: 90%, orange solid. [D20= -13 (c 0.1, CHCl3); mp> 200 ºC; 1H NMR (300 MHz): .73 (t, J= 7.6 Hz, 1H), 8.28 (dd, J= 3.6, 8.1 Hz, 1H) 7.92 (d, J= 8.3 Hz, 1H), 7.85-7.72 (m, 4H), 7.58 (t, J= 7.5 Hz, 1H), 7.44-7.15 (m, 6H), 4.77 (m, 1H), 4.55 (t, J= 2.5 Hz, 1H), 4.30 (dd, J= 1.4, 2.8 Hz, 1H), 3.65 (s, 5H), 1.04 (s, 9H); 13C NMR (75 MHz): 138.2 (d, JP-C= 14.6 Hz), 136.4 (d, JP-C= 28.2 Hz), 135.4 (d, JP-C= 10.5 Hz), 134.258 (d, JP-C= 23.0 Hz), 134.3-134.2 (m), 133.5 (d, JP-C= 5.2 Hz), 133.2 (d, JP-C= 4.2 Hz), 131.6, 129.5, 128.7 (d, JP-C= 2.1 Hz), 128.6, 128.3 (d, JP-C= 2.1 Hz), 127.2, 126.8, 126.4 (d, JP-C= 2.1 Hz), 126.0 (t, JP-C= 2.1 Hz), 125.9 (d, JP-C= 3.1 Hz), 125.6, 125.2, 124.8, 84.4 (d, JP-C= 36.6 Hz), 80.8 (d, JP-C= 4.2 Hz), 80.7 (d, JP-C= 2.1 Hz), 73.9 (d, JP-C= 4.2 Hz), 71.9, 70.4, 46.2, 31.2; IE MS m/z 558 (M+, 100), 502 (61), 435(21), 374(44), 220(63). IE EMAR for C34H31PSFe: Calcd: 558.1234. Found: 558.1247.

(R)-2-(tert-Butylsulfenyl)-1-(N-diphenylphosphinoamino)ferrocene (1h). To a solution of amine 5 (100.0 mg, 0.34 mmol) in CH2Cl2 (10 mL), at 0 ºC, NH(i-Pr)2 (70 (L, 0.50 mmol) was added. The resulting solution was stirred for 15 min at 0 ºC and was treated with PPh2Cl (98 (L, 0.50 mmol). The reaction mixture was stirred for 30 min and water (5 mL) was added. The organic layer was separated and the aqueous layer was extracted with Et2O (2 x 5 mL). The combined organic layers were dried (MgSO4), filtered and the solvent was evaporated. The resulting mixture was purified by flash chromatography (n-hexane-EtOAc 1:2) to afford the amine 1h (0.12 g, 71%, orange oil). [D20= -101 (c 0.25, CHCl3); 1H NMR (300 MHz): 7.68 (m, 2H), 7.51-7.44(m, 3H), 7.39-7.30 (m, 5H), 4.57 (s, 1H), 4.24 (s, 1H), 4.19 (m, 1H), 4.01 (m, 1H), 3.88 (s, 5H), 1.23 (s, 9H); 13C NMR (75 MHz):  141.0 (d, JP-C= 6.3 Hz), 140.8 (d, JP-C= 7.3 Hz), 131.8 (d, JP-C= 23.2 Hz), 130.8 (d, JP-C= 18.9 Hz), 129.5, 128.7 (d, JP-C= 6.3 Hz), 128.5, 128.2 (d, JP-C= 6.3 Hz), 110.6 (d, JP-C= 23.0 Hz), 70.9, 69.7, 64.3, 63.1, 56.5 (d, JP-C= 16.7 Hz), 46.4, 30.9; ApcI MS m/z 474 (M++H), 289; Anal. Calcd for C26H28FeNPS: C, 65.97; H, 5.96; N, 2.96; S, 6.77. Found: C, 65.84; H, 5.91; N, 2.94; S, 6.88.

(RFc, RS)-2-(tert-Butylsulfenyl)-1-(diphenylphosphino)methyl ferrocene (1i). Following the general procedure for the reduction with HSiCl3/Et3N, compound 1i was obtained from 7 in 66% yield as a orange gummy oil after chromatographic purification at 0 ºC
 (CH2Cl2-n-hexane 1:3). [D20= -76 (c 0.3, CHCl3); 1H NMR (300 MHz): 7.60-7.30 (m, 10H), 4.36 (m, 1H), 4.11 (s, 5H), 4.08 (t, J= 2.5 Hz, 1H), 3.80 (dd, J= 1.4, 2.8 Hz, 1H), 3.38 (dd, J= 1.6, 15.2 Hz, 1H), 3.28 (d, J= 15.0 Hz, 1H), 1.25 (s, 9H); 13C NMR (75 MHz): 139.6 (d, JP-C= 15.8 Hz ), 139.2 (d, JP-C= 15.8 Hz ), 133.4 (d, JP-C= 20.0 Hz ), 133.3 (d, JP-C= 17.9 Hz ), 128.8, 128.5 (d, JP-C= 4.2 Hz ), 128.4 (d, JP-C= 2.1 Hz ), 138.3, 88.8 (d, JP-C= 15.8 Hz), 77.2, 75.8, 70.4, 69.9 (d, JP-C= 7.4 Hz), 67.9, 46.1, 31.1, 27.7 (d, JP-C= 4.7 Hz); IE MS m/z 472 (M+, 41), 415 (100), 287 (34), 231 (72), 183 (29). IE EMAR for C27H29PSFe: Calcd: 472.1077. Found: 472.1075.

(S)-1-(Diphenylphospino)-2-(p-tolylsulfenyl)ferrocene (1j). Starting sulfoxide: 3j. Chromatography: n-hexane-EtOAc 2:1. Yield: 80%, yellow solid. [D20= +136 (c 0.15, CHCl3); ee> 99%; mp= 130-131 ºC; 1H NMR (300 MHz):  (m, 5H), (m, 5H), 6.83 (d, J= 7.9 Hz, 2H), 6.68 (d, J= 7.9 Hz, 2H), 4.72 (s, 1H), 4.45 (s, 1H), 4.17 (s, 5H), 3.90 (s, 1H), 2.14 (s, 3H); 13C NMR (75 MHz):  139.4 (d, JP-C= 10.5 Hz), 138.5 (d, JP-C= 10.5 Hz), 136.0, 135.9, 135.5 (d, JP-C= 21.1 Hz), 133.5 (d, JP-C= 18.9 Hz), 129.7 (d, JP-C= 4.0 Hz), 129.4, 128.4, 128.3, 84.8 (d, JP-C= 29.5 Hz), 78.6, 73.4 (d, JP-C= 4.2 Hz), 72.0 (d, JP-C= 27.4 Hz), 71.4, 71.1, 20.9; IE MS m/z 492 (M+, 100), 352 (12), 170 (13), 121 (12). Anal. Calcd for C29H25FePS: C, 70.74; H, 5.12; S, 6.51. Found: C, 70.58; H, 5.41; S, 6.13. HPLC: Daicel Chiralcel OD, i-PrOH/Hexane 2/98, flow rate 0.50 mL/min, tR: 14.6 min (R)-isomer and 21.7 min (S)-isomer, 254 nm.
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� 	To avoid oxidation of the phosphine moiety.
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