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ANALYTICAL AND SPECTROSCOPIC DATA

General comments
Infrared spectra were recorded on a Perkin-Elmer 1720-XFT spectrometer. The C, H and N analyses were carried out with a Perkin-Elmer 2400 microanalyzer. NMR spectra were recorded on a Bruker DPX-300 instrument at 300 MHz (1H), 121.5 MHz (31P), 282.4 MHz (19F) or 75.4 MHz (13C) using SiMe4, C6F6 or 85% H3PO4 as standards. DEPT experiments have been carried out for all the complexes. 

31P-{1H}, 19F, 1H and 13C-{1H} NMR data for complexes [Ru(6-p-cymene)X2{k1-P-Ph2PCH2P(=N-p-C6F4CN)Ph2}] (X = Cl 5, Br 10a, I 10b, N3 10c, CN 10d, NCO 10e) are listed in Tables 1 and 2.

31P-{1H}, 19F, 1H and 13C-{1H} NMR data for complexes [Ru(6-p-cymene)X2{k1-P-Ph2PCH2P(=N-p-C5F4N)Ph2}] (X = Cl 6, Br 11a, I 11b, N3 11c, CN 11d, NCO 11e) are listed in Tables 3 and 4.

31P-{1H}, 1H and 13C-{1H} NMR data for complexes [Ru(6-p-cymene)X{k2-P,N-Ph2PCH2P(=NH)Ph2}][PF6] (X = Cl 7, Br 12a, I 12b, N3 12c, CN 12d, NCO 12e) are listed in Tables 5 and 6.

31P-{1H}, 19F, 1H and 13C-{1H} NMR data for complexes [Ru(6-p-cymene)Cl(PR3){k1-P-Ph2PCH2P(=N-p-C6F4CN)Ph2}][PF6] (PR3 = PMe3 13a, PMe2Ph 13b, PMePh2 13c, PPh3 13d) are listed in Tables 7 and 8.

31P-{1H}, 19F, 1H and 13C-{1H} NMR data for complexes [Ru(6-p-cymene)Cl(PR3){k1-P-Ph2PCH2P(=N-p-C5F4N)Ph2}][PF6] (PR3 = PMe3 14a, PMe2Ph 14b, PMePh2 14c, PPh3 14d) are listed in Tables 9 and 10.

[Ru(6-p-cymene)Cl2{k1-P-Ph2PCH2P(=NR)Ph2}] (R = SiMe3 4, p-C6F4CN 5, p-C5F4N 6). 4: Found: C, 58.59; H, 5.86; N, 1.91. RuC38H45Cl2P2NSi requires C, 58.68; H, 5.83; N, 1.80%. P(CD2Cl2) -5.8 (d, 2J(PP) = 35.1, Ph2P=N) and 22.0 (d, 2J(PP) = 35.1, Ph2P); H(CD2Cl2) -0.35 (s, 9H, Si(CH3)3), 0.78 (d, 6H, J(HH) = 5.9, CH(CH3)2), 1.76 (s, 3H, CH3), 2.38 (sept, 1H, J(HH) = 5.9, CH(CH3)2), 3.75 (vt, 2H, 2J(HP) = 8.8, PCH2P), 5.07 and 5.20 (br, 2H each, CH of p-cymene) and 7.19-8.00 (m, 20H, Ph); C(CD2Cl2) 3.65 (s, Si(CH3)3), 17.52 (s, CH3), 21.49 (s, CH(CH3)2), 22.55 (dd, J(CP) = 76.3, 22.1, PCH2P), 30.39 (s, CH(CH3)2), 86.02 (d, 2J(CP) = 5.8, CH of p-cymene), 90.72 (d, 2J(CP) = 4.1, CH of p-cymene), 94.08 and 107.76 (s, C of p-cymene) and 127.84-137.47 (m, Ph). 5: Found: C, 56.82; H, 4.25; N, 3.17. RuC42H36F4Cl2N2P2 requires C, 57.41; H, 4.13; N, 3.19%. max/cm-1 (C∫N) 2226m (KBr). 6: Found: C, 55.67; H, 4.11; N, 3.05. RuC40H36F4Cl2N2P2 requires C, 56.21; H, 4.24; N, 3.27%. 
[Ru(6-p-cymene)Cl{k2-P,N-Ph2PCH2P(=NR)Ph2}][PF6] (R = H 7, p-C6F4CN 8, p-C5F4N 9). 7: Found: C, 51.58; H, 4.33; N, 1.72. RuC35H37F6P3ClN requires C, 51.57; H, 4.57; N, 1.71%. max/cm-1 (PF6-) 837s, (N-H) 3367w (KBr). 8: Found: C, 51.20; H, 3.61; N, 2.86. RuC42H36F10P3N2Cl requires C, 51.05; H, 3.67; N, 2.83%. max/cm-1 (PF6-) 839s, (C∫N) 2244m (KBr). P(CDCl3) -143.7 (sept, J(PF) = 712.9, PF6-), 48.3 (d, 2J(PP) = 15.5, Ph2P) and 55.1 (d, 2J(PP) = 15.5, Ph2P=N); F(CDCl3) -139.79, -133.78, -132.60 and -131.61 (m, 1F each, C6F4CN) and -72.84 (d, J(FP) = 712.9, PF6-); H(CDCl3) 0.94 (d, 3H, J(HH) = 6.8, CH(CH3)2), 1.15 (d, 3H, J(HH) = 6.6, CH(CH3)2), 1.33 (s, 3H, CH3), 2.62 (m, 1H, CH(CH3)2), 4.04 (m, 2H, PCH2P), 4.90 and 5.48 (m, 2H each, CH of p-cymene) and 6.98-7.77 (m, 20H, Ph); C(CDCl3) 16.71 (s, CH3), 20.61 and 21.34 (s, CH(CH3)2), 29.76 (dd, J(CP) = 79.0, 20.3, PCH2P), 30.51 (s, CH(CH3)2), 83.73, 91.85 and 99.55 (s, CH of p-cymene), 89.87 (d, 2J(CP) = 9.9, CH of p-cymene), 91.03 (s, C of p-cymene), 107.26 (br, CC∫N), 119.04 (d, 2J(CP) = 4.6, C of p-cymene) and 124.53-147.02 (m, Ph and C6F4CN). 9: Found: C, 49.67; H, 3.81; N, 2.82. RuC40H36F10P3N2Cl requires C, 49.82; H, 3.76; N, 2.90%. max/cm-1 (PF6-) 839s (KBr). P(CDCl3) -143.5 (sept, J(PF) = 713.1, PF6-), 47.7 (d, 2J(PP) = 15.7, Ph2P) and 54.5 (d, 2J(PP) = 15.7, Ph2P=N); F(CDCl3) -143.61, -137.49, -89.55 and -88.80 (m, 1F each, C5F4N) and -72.99 (d, J(FP) = 713.1, PF6-); H(CDCl3) 0.92 (d, 3H, J(HH) = 7.0, CH(CH3)2), 1.16 (d, 3H, J(HH) = 6.9, CH(CH3)2), 1.38 (s, 3H, CH3), 2.62 (m, 1H, CH(CH3)2), 4.02 (m, 2H, PCH2P), 4.85 (d, 1H, J(HH) = 6.2, CH of p-cymene), 4.95 (d, 1H, J(HH) = 5.6, CH of p-cymene), 5.51 (m, 2H, CH of p-cymene) and 7.01-7.76 (m, 20H, Ph); C(CDCl3) 16.65 (s, CH3), 20.75 and 21.17 (s, CH(CH3)2), 29.92 (dd, J(CP) = 84.2, 25.7, PCH2P), 31.51 (s, CH(CH3)2), 83.93, 90.00, 90.12 and 92.07 (s, CH of p-cymene), 99.44 (s, C of p-cymene), 118.30 (d, 2J(CP) = 4.5, C of p-cymene) and 124.57-143.35 (m, Ph and C5F4N).

[Ru(6-p-cymene)X2{k1-P-Ph2PCH2P(=NR)Ph2}] (R = p-C6F4CN, X = Br 10a, I 10b, N3 10c, CN 10d, NCO 10e; R = p-C5F4N, X = Br 11a, I 11b, N3 11c, CN 11d, NCO 11e). 10a: Found: C, 52.31; H, 3.66; N, 2.98. RuC42H36F4Br2N2P2 requires C, 52.13; H, 3.75; N, 2.89%. max/cm-1 (C∫N) 2226m (KBr). 10b: Found: C, 47.21; H, 3.60; N, 2.52. RuC42H36F4I2N2P2 requires C, 47.52; H, 3.41; N, 2.63%. max/cm-1 (C∫N) 2226m (KBr). 10c: Found: C, 56.71; H, 4.20; N, 12.38. RuC42H36N8F4P2 requires C, 56.56; H, 4.06; N, 12.56%. max/cm-1 (N=N=N) 2037s, (C∫N) 2227m (KBr). 10d: Found: C, 61.81; H, 4.29; N, 6.39. RuC44H36F4N4P2 requires C, 61.46; H, 4.22; N, 6.51%. max/cm-1 (Ru-C∫N) 2103m, (C∫N) 2228m (KBr). 10e: Found: C, 59.17; H, 4.18; N, 6.12. RuC44H36F4N4O2P2 requires C, 59.26; H, 4.06; N, 6.28%. max/cm-1 (C∫N and N=C=O) 2228s (KBr). 11a: Found: C, 50.78; H, 3.91; N, 3.12. RuC40H36F4Br2N2P2 requires C, 50.92; H, 3.84; N, 2.97%. 11b: Found: C, 46.52; H, 3.41; N, 2.86. RuC40H36F4I2N2P2 requires C, 46.30; H, 3.50; N, 2.70%. 11c: Found: C, 55.42; H, 3.99; N, 13.01. RuC40H36N8F4P2 requires C, 56.36; H, 4.18; N, 12.91%. max/cm-1 (N=N=N) 2037s (KBr). 11d: Found: C, 60.21; H, 4.42; N, 6.68. RuC42H36F4N4P2 requires C, 60.35; H, 4.34; N, 6.70%. max/cm-1 (C∫N) 2103m (KBr). 11e: Found: C, 58.40; H, 4.27; N, 6.32. RuC42H36F4N4O2P2 requires C, 58.13; H, 4.18; N, 6.45%. max/cm-1 (N=C=O) 2228s (KBr). 
[Ru(6-p-cymene)X{k2-P,N-Ph2PCH2P(=NH)Ph2}][PF6] (X = Br 12a, I 12b, N3 12c, CN 12d, NCO 12e). 12a: Found: C, 48.68; H, 4.40; N, 1.59. RuC35H37F6P3BrN requires C, 48.91; H, 4.33; N, 1.63%. max/cm-1 (PF6-) 838s, (N-H) 3372w (KBr). 12b: Found: C, 46.58; H, 4.22; N, 1.60. RuC35H37F6P3IN requires C, 46.37; H, 4.11; N, 1.54%. max/cm-1 (PF6-) 840s, (N-H) 3380w (KBr). 12c: Found: C, 50.98; H, 4.59; N, 6.37. RuC35H37F6N4P3 requires C, 51.16; H, 4.53; N, 6.81%. max/cm-1 (PF6-) 839s, (N=N=N) 2034s, (N-H) 3375w (KBr). 12d: Found: C, 53.99; H, 4.62; N, 3.21. RuC36H37F6P3N2 requires C, 53.66; H, 4.62; N, 3.47%. max/cm-1 (PF6-) 838s, (C∫N) 2103m, (N-H) 3375w (KBr). 12e: Found: C, 52.48; H, 4.31; N, 3.60. RuC36H37F6P3N2O requires C, 52.62; H, 4.53; N, 3.41%. max/cm-1 (PF6-) 839s, (N=C=O) 2233s, (N-H) 3366w (KBr).

[Ru(6-p-cymene)Cl(PR3){k1-P-Ph2PCH2P(=NR)Ph2}][PF6] (R = p-C6F4CN, PR3 = PMe3 13a, PMe2Ph 13b, PMePh2 13c, PPh3 13d; R = p-C5F4N, PR3 = PMe3 14a, PMe2Ph 14b, PMePh2 14c, PPh3 14d). 13a: Found: C, 51.01; H, 4.17; N, 2.90. RuC45H45F10P4N2Cl requires C, 50.78; H, 4.26; N, 2.63%. max/cm-1 (PF6-) 839s, (C∫N) 2228m (KBr). 13b: Found: C, 53.45; H, 4.01; N, 2.60. RuC50H47F10P4N2Cl requires C, 53.32; H, 4.20; N, 2.48%. max/cm-1 (PF6-) 839s, (C∫N) 2228m (KBr). 13c: Found: C, 55.71; H, 4.02; N, 2.48. RuC55H49F10P4N2Cl requires C, 55.58; H, 4.15; N, 2.35%. max/cm-1 (PF6-) 839s, (C∫N) 2228m (KBr). 13d: Found: C, 57.48; H, 4.24; N, 2.39. RuC60H51F10P4N2Cl requires C, 57.63; H, 4.11; N, 2.24%. max/cm-1 (PF6-) 840s, (C∫N) 2228m (KBr). 14a: Found: C, 49.58; H, 4.41; N, 2.76. RuC43H45F10P4N2Cl requires C, 49.65; H, 4.36; N, 2.69%. max/cm-1 (PF6-) 839s (KBr). 14b: Found: C, 52.18; H, 4.25; N, 2.68. RuC48H47F10P4N2Cl requires C, 52.30; H, 4.30; N, 2.54%. max/cm-1 (PF6-) 840s (KBr). 14c: Found: C, 54.31; H, 4.16; N, 2.60. RuC53H49F10P4N2Cl requires C, 54.67; H, 4.24; N, 2.40%. max/cm-1 (PF6-) 842s (KBr). 14d: Found: C, 57.01; H, 4.28; N, 2.19. RuC58H51F10P4N2Cl requires C, 56.80; H, 4.19; N, 2.28%. max/cm-1 (PF6-) 840s (KBr). 

[Ru(6-p-cymene)Cl(py){k1-P-Ph2PCH2P(=NR)Ph2}][PF6] (R = p-C6F4CN 15; R = p-C5F4N 16). 15: Found: C, 52.68; H, 3.87; N, 3.58. RuC47H41F10N3P3Cl requires C, 52.89; H, 3.87; N, 3.93%. max/cm-1 (PF6-) 839s, (C∫N) 2228m (KBr). P(CD2Cl2) -143.7 (sept, J(PF) = 710.3, PF6-), 10.8 (d, 2J(PP) = 35.1, Ph2P=N) and 23.2 (d, 2J(PP) = 35.1, Ph2P); F(CD2Cl2) -152.06 and -139.45 (m, 2F each, C6F4CN) and -72.34 (d, J(FP) = 710.3, PF6-); H(CD2Cl2) 0.99 (d, 3H, J(HH) = 6.8, CH(CH3)2), 1.05 (d, 3H, J(HH) = 6.9, CH(CH3)2), 1.64 (s, 3H, CH3), 2.25 (m, 1H, CH(CH3)2), 3.91 (m, 2H, PCH2P), 5.19-5.38 (m, 4H, CH of p-cymene), 6.79-7.96 (m, 23H, Ph and py) and 8.57 (br, 2H, py); C(CD2Cl2) 17.43 (s, CH3), 21.72 and 22.15 (s, CH(CH3)2), 25.52 (dd, J(CP) = 67.0, 18.6, PCH2P), 30.95 (s, CH(CH3)2), 86.94 (d, 2J(CP) = 4.0, CH of p-cymene), 88.63 (d, 2J(CP) = 4.6, CH of p-cymene), 90.89 (d, 2J(CP) = 3.5, CH of p-cymene), 93.03 (d, 2J(CP) = 2.9, CH of p-cymene), 100.79 and 113.25 (s, C of p-cymene), 110.16 (br, CC∫N) and 123.60-156.44 (m, Ph, py and C6F4CN). 16: Found: C, 51.69; H, 4.08; N, 4.16. RuC45H41F10N3P3Cl requires C, 51.80; H, 3.96; N, 4.02%. max/cm-1 (PF6-) 839s (KBr). P(CD2Cl2) -143.6 (sept, J(PF) = 711.3, PF6-), 11.3 (d, 2J(PP) = 35.7, Ph2P=N) and 23.4 (d, 2J(PP) = 35.7, Ph2P); F(CD2Cl2) -156.52 and -97.87 (m, 2F each, C5F4N) and -72.28 (d, J(FP) = 711.3, PF6-); H(CD2Cl2) 0.99 (d, 3H, J(HH) = 6.8, CH(CH3)2), 1.05 (d, 3H, J(HH) = 6.6, CH(CH3)2), 1.64 (s, 3H, CH3), 2.26 (m, 1H, CH(CH3)2), 3.87 (m, 2H, PCH2P), 5.24-5.37 (m, 4H, CH of p-cymene), 6.80-7.97 (m, 23H, Ph and py) and 8.58 (br, 2H, py); C(CD2Cl2) 17.47 (s, CH3), 21.72 and 22.20 (s, CH(CH3)2), 25.40 (dd, J(CP) = 68.6, 19.2, PCH2P), 30.98 (s, CH(CH3)2), 87.08 (d, 2J(CP) = 4.1, CH of p-cymene), 88.69 (d, 2J(CP) = 4.6, CH of p-cymene), 90.92 (d, 2J(CP) = 3.5, CH of p-cymene), 92.79 (d, 2J(CP) = 2.3, CH of p-cymene), 100.91 and 113.16 (s, C of p-cymene) and 123.74-156.47 (m, Ph, py and C5F4N).

[Ru(6-p-cymene)Cl(CNR´){k1-P-Ph2PCH2P(=NR)Ph2}][PF6] (R = p-C6F4CN, R´ = Cy 19a, 2,6-C6H3Me2 19b; R = p-C5F4N, R´ = Cy 20a, 2,6-C6H3Me2 20b). 19a: Found: C, 53.28; H, 4.42; N, 3.95. RuC49H47F10N3P3Cl requires C, 53.63; H, 4.32; N, 3.83%. max/cm-1 (PF6-) 835s, (Ru-C∫N) 2180m, (C∫N) 2227m (KBr). P(CD2Cl2) -143.6 (sept, J(PF) = 711.3, PF6-), 9.9 (d, 2J(PP) = 32.6, Ph2P=N) and 31.0 (d, 2J(PP) = 32.6, Ph2P); F(CD2Cl2) -152.35 and -139.36 (m, 2F each, C6F4CN) and -72.50 (d, J(FP) = 711.3, PF6-); H(CD2Cl2) 0.82 (d, 3H, J(HH) = 6.8, CH(CH3)2), 1.00 (d, 3H, J(HH) = 6.9, CH(CH3)2), 1.25-1.97 (m, 10H, CH2), 1.89 (s, 3H, CH3), 2.17 (m, 1H, CH(CH3)2), 3.59 and 4.58 (m, 1H each, PCH2P), 4.05 (br, 1H, NCH), 5.07 and 5.78 (br, 1H each, CH of p-cymene), 5.44 and 6.01 (d, 1H each, J(HH) = 5.4, CH of p-cymene) and 7.27-7.77 (m, 20H, Ph); C(CD2Cl2) 18.35 (s, CH3), 21.94 and 22.01 (s, CH(CH3)2), 23.66, 24.94, 32.98 and 33.11 (s, CH2), 27.32 (dd, J(CP) = 62.3, 20.3, PCH2P), 31.59 (s, CH(CH3)2), 57.02 (s, NCH), 92.29 (d, 2J(CP) = 2.2, CH of p-cymene), 95.70 (d, 2J(CP) = 4.5, CH of p-cymene), 98.28 (s, CH of p-cymene), 99.50 (d, 2J(CP) = 4.9, CH of p-cymene), 109.51 and 117.28 (s, C of p-cymene), 110.06 (br, CC∫N), 128.78-149.90 (m, Ph and C6F4CN) and 146.35 (d, 2J(CP) = 10.6, RuCN). 19b: Found: C, 54.49; H, 4.21; N, 3.82. RuC51H45F10N3P3Cl requires C, 54.72; H, 4.05; N, 3.75%. max/cm-1 (PF6-) 842s, (Ru-C∫N) 2138m, (C∫N) 2228m (KBr). P(CD2Cl2) -143.6 (sept, J(PF) = 711.3, PF6-), 9.5 (d, 2J(PP) = 34.2, Ph2P=N) and 31.2 (d, 2J(PP) = 34.2, Ph2P); F(CD2Cl2) -152.31 and -139.20 (m, 2F each, C6F4CN) and -72.33 (d, J(FP) = 711.3, PF6-); H(CD2Cl2) 0.93 (d, 3H, J(HH) = 6.8, CH(CH3)2), 1.02 (d, 3H, J(HH) = 7.1, CH(CH3)2), 1.95 (s, 3H, CH3), 2.34 (s, 6H, C6H3Me2), 2.39 (m, 1H, CH(CH3)2), 3.89 and 4.57 (m, 1H each, PCH2P), 5.27 and 5.54 (d, 1H each, J(HH) = 6.5, CH of p-cymene), 5.98 (br, 2H, CH of p-cymene) and 7.18-7.98 (m, 23H, Ph and C6H3Me2); C(CD2Cl2) 18.52 (s, CH3), 19.05 (s, C6H3Me2), 21.84 and 22.12 (s, CH(CH3)2), 27.66 (dd, J(CP) = 62.9, 21.5, PCH2P), 31.82 (s, CH(CH3)2), 93.18 (d, 2J(CP) = 3.5, CH of p-cymene), 96.46 (d, 2J(CP) = 4.1, CH of p-cymene), 99.45 (s, CH of p-cymene), 100.43 (d, 2J(CP) = 4.2, CH of p-cymene), 109.61 and 119.99 (s, C of p-cymene), 109.95 (br, CC∫N), 128.74-153.04 (m, Ph, C6H3Me2 and C6F4CN) and 146.41 (d, 2J(CP) = 11.8, RuCN). 20a: Found: C, 52.68; H, 4.20; N, 4.16. RuC47H47F10N3P3Cl requires C, 52.59; H, 4.41; N, 3.91%. max/cm-1 (PF6-) 840s, (Ru-C∫N) 2181m (KBr). P(CD2Cl2) -144.0 (sept, J(PF) = 712.1, PF6-), 9.6 (d, 2J(PP) = 30.5, Ph2P=N) and 30.5 (d, 2J(PP) = 30.5, Ph2P); F(CD2Cl2) -156.82 and -97.71 (m, 2F each, C5F4N) and -72.84 (d, J(FP) = 712.1, PF6-); H(CD2Cl2) 0.85 (d, 3H, J(HH) = 6.9, CH(CH3)2), 1.00 (d, 3H, J(HH) = 6.8, CH(CH3)2), 1.06-2.05 (m, 10H, CH2), 1.90 (s, 3H, CH3), 2.19 (m, 1H, CH(CH3)2), 3.55 and 4.58 (m, 1H each, PCH2P), 4.08 (br, 1H, NCH), 5.13 and 5.46 (d, 1H each, J(HH) = 6.1, CH of p-cymene), 5.69 and 5.94 (d, 1H each, J(HH) = 6.5, CH of p-cymene) and 7.25-7.83 (m, 20H, Ph); C(CD2Cl2) 18.32 (s, CH3), 21.86 and 22.04 (s, CH(CH3)2), 23.65, 24.89, 33.02 and 33.18 (s, CH2), 27.05 (dd, J(CP) = 62.0, 20.6, PCH2P), 31.56 (s, CH(CH3)2), 57.12 (s, NCH), 92.24 (d, 2J(CP) = 2.7, CH of p-cymene), 95.87 (d, 2J(CP) = 4.5, CH of p-cymene), 98.06 (s, CH of p-cymene), 99.05 (d, 2J(CP) = 4.4, CH of p-cymene), 109.63 and 117.41 (s, C of p-cymene), 128.74-150.97 (m, Ph and C5F4N) and 145.96 (d, 2J(CP) = 9.8, RuCN). 20b: Found: C, 53.94; H, 3.96; N, 3.88. RuC49H45F10N3P3Cl requires C, 53.73; H, 4.14; N, 3.84%. max/cm-1 (PF6-) 838s, (Ru-C∫N) 2143m (KBr). P(CD2Cl2) -143.7 (sept, J(PF) = 711.3, PF6-), 10.1 (d, 2J(PP) = 34.1, Ph2P=N) and 31.3 (d, 2J(PP) = 34.1, Ph2P); F(CD2Cl2) -156.74 and -97.70 (m, 2F each, C5F4N) and -72.66 (d, J(FP) = 711.3, PF6-); H(CD2Cl2) 0.92 (d, 3H, J(HH) = 6.8, CH(CH3)2), 1.01 (d, 3H, J(HH) = 6.6, CH(CH3)2), 1.96 (s, 3H, CH3), 2.34 (s, 6H, C6H3Me2), 2.38 (m, 1H, CH(CH3)2), 3.60 and 4.54 (m, 1H each, PCH2P), 5.27 and 5.55 (d, 1H each, J(HH) = 6.2, CH of p-cymene), 5.97 (br, 2H, CH of p-cymene) and 7.07-7.82 (m, 23H, Ph and C6H3Me2); C(CD2Cl2) 18.53 (s, CH3), 19.05 (s, C6H3Me2), 21.83 and 22.11 (s, CH(CH3)2), 27.53 (dd, J(CP) = 63.4, 21.9, PCH2P), 31.81 (s, CH(CH3)2), 93.17 (d, 2J(CP) = 3.0, CH of p-cymene), 96.46 (d, 2J(CP) = 3.8, CH of p-cymene), 99.47 (d, 2J(CP) = 1.5, CH of p-cymene), 100.33 (d, 2J(CP) = 4.5, CH of p-cymene), 109.56 and 119.91 (s, C of p-cymene), 127.13-153.01 (m, Ph, C6H3Me2 and C5F4N) and 146.10 (d, 2J(CP) = 15.8, RuCN).

[Ru(3:3-C10H16)Cl2{k1-P-Ph2PCH2P(=NR)Ph2}] (R = SiMe3 21, p-C6F4CN 22, p-C5F4N 23). The numbering for protons and carbons of the octadienediyl skeleton are as follows:
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21: Found: C, 58.60; H, 5.54; N, 1.82. RuC38H47Cl2P2NSi requires C, 58.53; H, 6.07; N, 1.80%. P(CD2Cl2) -7.6 (d, 2J(PP) = 32.9, Ph2P=N) and 17.9 (d, 2J(PP) = 32.9, Ph2P); H(CD2Cl2) -0.30 (s, 9H, Si(CH3)3), 2.12 (s, 6H, CH3), 2.62 (m, 2H, H4 and H6), 3.28 (d, 2H, 3J(HP) = 3.1, H2 and H10), 3.42 (m, 2H, H5 and H7), 3.72 and 4.04 (m, 1H each, PCH2P), 4.20 (d, 2H, 3J(HP) = 9.7, H1 and H9), 5.19 (m, 2H, H3 and H8) and 7.00-7.85 (m, 20H, Ph); C(CD2Cl2) 1.43 (s, Si(CH3)3), 20.88 (s, CH3), 36.89 (s, C4 and C5), 68.43 (s, C1 and C8), 107.48 (d, 2J(CP) = 9.9, C3 and C6), 125.66 (s, C2 and C7) and 127.00-136.00 (m, Ph). PCH2P not observed due to the slowly decomposition of the complex in solution. 22: Found: C, 57.31; H, 4.76; N, 3.09. RuC42H38F4Cl2N2P2 requires C, 57.28; H, 4.35; N, 3.18%. max/cm-1 (C∫N) 2228m (KBr). P(CDCl3) 7.2 (d, 2J(PP) = 35.4, Ph2P=N) and 19.5 (d, 2J(PP) = 35.4, Ph2P); F(CDCl3) -152.38 and -139.03 (m, 2F each, C6F4CN); H(CDCl3) 2.15 (s, 6H, CH3), 2.66 (m, 2H, H4 and H6), 3.27 (d, 2H, 3J(HP) = 3.4, H2 and H10), 3.49 (m, 2H, H5 and H7), 3.98 and 4.50 (m, 1H each, PCH2P), 4.20 (d, 2H, 3J(HP) = 9.4, H1 and H9), 5.20 (m, 2H, H3 and H8) and 6.97-7.69 (m, 20H, Ph); C(CDCl3) 20.65 (s, CH3), 25.46 (dd, J(CP) = 58.3, 15.3, PCH2P), 36.37 (s, C4 and C5), 68.24 (d, 2J(CP) = 5.4, C1 and C8), 107.50 (d, 2J(CP) = 10.3, C3 and C6), 109.94 (br, CC∫N), 125.44 (s, C2 and C7) and 126.00-150.00 (m, Ph and C6F4CN). 23: Found: C, 56.09; H, 4.52; N, 3.21. RuC40H38F4Cl2N2P2 requires C, 56.08; H, 4.47; N, 3.27%. P(CDCl3) 7.5 (d, 2J(PP) = 35.4, Ph2P=N) and 19.5 (d, 2J(PP) = 35.4, Ph2P); F(CDCl3) -156.91 and -97.72 (m, 2F each, C5F4N); H(CDCl3) 2.15 (s, 6H, CH3), 2.65 (m, 2H, H4 and H6), 3.27 (d, 2H, 3J(HP) = 3.4, H2 and H10), 3.46 (m, 2H, H5 and H7), 3.98 and 4.50 (m, 1H each, PCH2P), 4.21 (d, 2H, 3J(HP) = 9.4, H1 and H9), 5.20 (m, 2H, H3 and H8) and 6.90-7.70 (m, 20H, Ph); C(CDCl3) 20.67 (s, CH3), 25.22 (dd, J(CP) = 60.4, 15.2, PCH2P), 36.39 (s, C4 and C5), 68.24 (d, 2J(CP) = 4.9, C1 and C8), 107.46 (d, 2J(CP) = 10.3, C3 and C6), 125.44 (d, 2J(CP) = 1.2, C2 and C7) and 125.21-150.00 (m, Ph and C5F4N).

[Ru(3:3-C10H16)Cl{k2-P,N-Ph2PCH2P(=NH)Ph2}][BF4] 24: Found: C, 55.01; H, 4.94; N, 1.84. RuC35H39F4P2BClN requires C, 55.39; H, 5.18; N, 1.85%. max/cm-1 (BF4-) 1059s, (N-H) 3336w (KBr). P(CDCl3) 32.9 (d, 2J(PP) = 34.7, Ph2P) and 55.2 (d, 2J(PP) = 34.7, Ph2P=N); H(CDCl3) 1.95 and 2.23 (s, 3H each, CH3), 2.41 (d, 1H, 3J(HP) = 4.5, H2 or H10), 2.76 and 3.05 (m, 1H each, H4 and H6), 3.16 (d, 1H, 3J(HP) = 2.9, H2 or H10), 3.43 (d, 1H, 3J(HP) = 10.4, H1 or H9), 3.52 and 3.92 (m, 1H each, H5 and H7), 3.65 (d, 1H, 3J(HP) = 9.2, H1 or H9), 4.21 (m, 2H, PCH2P), 5.09 and 5.28 (m, 1H each, H3 and H8) and 7.24-7.96 (m, 20H, Ph). NH not observed; C(CDCl3) 20.10 and 20.94 (s, CH3), 28.24 (dd, J(CP) = 79.9, 14.0, PCH2P), 36.42 and 37.39 (s, C4 and C5), 66.73 (d, 2J(CP) = 7.3, C1 or C8), 66.82 (d, 2J(CP) = 6.1, C1 or C8), 106.52 (d, 2J(CP) = 7.3, C3 or C6), 114.12 (d, 2J(CP) = 9.8, C3 or C6), 123.94 (d, 2J(CP) = 2.4, C2 or C7), 124.48 (s, C2 or C7) and 128.50-137.00 (m, Ph).
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