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A typical procedure for the preparation of the complexes 4,  5,  6.
A solution of the alkene 2 or 3 (1.1 mmol) and the ruthenium dimer 1a or 1b (1.0 mmol) in toluene (15 ml) was heated with a water bath (95 - 100°C) for 4 h, after cooling at 25°C hexane (15 ml) was added and the solution cooled to -15°C. The precipitated brown solid was filtered and recrystallized from dichloromethane: hexane (10: 20 ml). 4, 5 and 6 were isolated in 78 %, 84 % and 91% yield, respectively.

Spectroscopic characterization of complex 4
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1H NMR (CD2Cl2, 300.13 MHz)  ppm: 1.99 (s, 18 H, H18), 2.20, 2.25 (s, 6 H, H14 and H16), 2.34 (s, 3 H, H15), 3.06 (dt, 1 H, 2J = 11.2 Hz, 3J = 7.2 Hz, H3), 3.15 - 3.24 (m, 2 H, H3 and H4), 3.24 (s, 3 H, H6), 3.44 (dt, 1 H, 2J = 11.2 Hz, 3J = 7.2 Hz, H2), 3.51 - 3.57 (m, 2 H, H5), 3.73 (dt, 1 H, 2J = 11.0 Hz, 3J = 10.8 Hz, H2), 4.23 (d, 1 H, 2J = 13.8 Hz, H7), 4.35 (dt, 1 H, 2J = 9.9 Hz, 3J = 4.1 Hz, H4), 6.10 (d, 1 H, 2J = 13.8 Hz, H7), 6.79 (s, 1 H, H10 or H12), 6.81 (s, 1 H, H10 or H12). 13C NMR (CD2Cl2, 50.33 MHz)  ppm: 15.93 (6 C18), 20.88, 21.02 (C14 and C16), 21.54 (C15), 47.76 (C7), 49.73 (C3), 50.06 (C2), 52.03 (C4), 58.83 (C6), 74.73 (C5), 94.39 (6 C17), 129.13, 129.89 (C10 and C12), 130.55 (C8), 137.30, 137.58 (C9 and C13), 140.34 (C11), 210.26 (C1). Anal. calc. for C28H42N2OCl2Ru : C, 56.56; H, 7.07; N, 4.71. Found : C, 56.29; H, 6.93; N, 4.49 %.

Spectroscopic characterization of complex 5

1H NMR (CDCl3, 200.13 MHz)  ppm: 2.05 (s, 6 H, 2 CH3 Mes), 2.19 (s, 3 H, CH3 Mes), 3.18 (s, 3 H, OCH3), 3.42 (dd, 2 H, 3J = 4.2 Hz, NCH2CH2N), 3.70 (dd, 2 H, 3J = 4.2 Hz, NCH2CH2N), 3.64 - 3.97 (m, 4 H, NCH2CH2O), 4.05 (s, 2 H, NCH2Mes), 5.34 (s, 2 H, CH Mes). 13C NMR (CDCl3, 50.33 MHz)  ppm: 16.82 (2 CH3 Mes), 17.36 (CH3 Mes), 47.05 (CH2NCH2Mes), 48.23 (NCH2Mes), 49.23 (CH2NCH2CH2), 51.98 (CH2CH2O), 58.57 (OCH3), 74.67 (CH2O), 88.47 (2 ortho C Mes), 93.89 (para C Mes), 98.89 (2 CH Mes), 100.37 (ipso C Mes), 200.14 (R=C). FAB m/z: 432.03 [5]+.. Anal. calc. for C16H24N2OCl2Ru : C, 44.44; H, 5.55; N, 6.48. Found : C, 44.23; H, 5.49; N, 6.22 %.

Spectroscopic characterization of complex 6
1H NMR (CDCl3, 200.13 MHz)  ppm: 2.11 (s, 6 H, 2 coord. CH3 Mes), 2.16 (s, 3 H, free CH3 Mes), 2.19 (s, 9 H, coord. CH3 Mes and 2 free CH3 Mes), 3.28 (dd, 2 H, 3J = 9.9 Hz, NCH2), 3.64 (dd, 2 H, 3J = 9.0 Hz, NCH2), 4.05 (s, 2 H, coord. NCH2Mes), 5.03 (s, 2 H, free NCH2Mes), 5.34 (s, 2 H, coord. CH Mes), 6.71 (s, 2 H, free CH Mes). 13C NMR (CDCl3, 50.33 MHz)  ppm: 16.94 (2 coord. CH3 Mes), 17.47 (coord. CH3 Mes), 20.43 (2 free CH3 Mes), 20.90 (free CH3 Mes), 46.88 (CH2NCH2coord.Mes), 47.08 (NCH2coord.Mes), 47.66 (NCH2freeMes), 48.97 (CH2NCH2freeMes), 89.96 (2 ortho C coord. Mes), 92.41 (para C coord. Mes), 97.45 (2 CH coord. Mes), 103.03 (ipso C coord. Mes), 129.18 (2 CH free Mes), 129.33 (ipso C free Mes), 136.99 (para C free Mes), 138.26 (2 ortho C free Mes), 199.95 (R=C). FAB m/z: 506.08 [6]+.. Anal. calc. for C23H30N2Cl2Ru : C, 54.54; H, 5.93; N, 4.71. Found : C, 54.32; H, 5.83; N, 5.30 %.

Preparation of the ruthenium-allenylidene intermediate 7

100 mg (0.22 mmol) of [RuCl2((N-(2,4,6-trimethylbenzyl)-N-(2-methoxyethyl))imidazolidin-2-ylidene)] 5 and 57 mg (0.22 mmol) of silver triflate in 5 ml of degassed CH2Cl2 were stirred for 15 min at room temperature. Then, 48 mg (0.23 mmol) of HCCCPh2OH were added and the solution was stirred again for 15 min at room temperature. After filtration with a cannula paper filter, CH2Cl2 was evaporated under vaccum. Complete conversion was observed by 1H NMR based on the coordinated mesityl protons chemical shifts.

Characterization of 7

IR: v 1965 cm-1 (Ru=C=C=C). 1H NMR (CD2Cl2, 200.13 MHz)  ppm: 2.09 (s, 6 H, 2 CH3 Mes), 2.24 (s, 3 H, CH3 Mes), 3.28 - 4.10 (m, 8 H, NCH2-CH2N and NCH2-CH2O), 4.20 - 4.35 (m, 2 H, NCH2Mes), 6.27 (s, 1 H, CH Mes), 6.32 (s, 1 H, CH Mes), 7.50 (t, 4 H, 3J = 7.5 Hz, Ph), 7.77 (t, 2 H, 3J = 7.5 Hz, Ph), 7.91 (t, 4 H, 3J = 7.5 Hz, Ph).

Characterization of 8
IR: v 1969 cm-1 (Ru=C=C=C). 1H NMR (CD2Cl2, 200.13 MHz)  ppm: 2.09 (s, 6 H, 2 CH3 Mes), 2.17 (s, 3 H, CH3 Mes), 2.19 (s, 9 H, 3 CH3 Mes), 3.21 (dd, 2 H, 3J = 10.2 Hz, NCH2), 3.74 (dd, 2 H, 3J = 9.7 Hz, NCH2), 4.24 (d, 2 H, 2J = 18.2 Hz, coord. NCH2Mes), 5.80 (d, 1 H, 2J = 14.0 Hz, free NCH2Mes), 5.88 (d, 1 H, 2J = 14.0 Hz, free NCH2Mes), 6.26 (s, 1 H, coord. CH Mes), 6.34 (s, 1 H, coord. CH Mes), 6.72 (s, 2 H, free CH Mes), 7.47 (t, 4 H, 3J = 7.5 Hz, Ph), 7.74 (t, 2 H, 3J = 7.5 Hz, Ph), 7.95 (t, 4 H, 3J = 7.5 Hz, Ph).


