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      Compound 5 was prepared as follows:  A solution of ethyne 2 (0.41 g, 0.13 mmol) in THF (5 ml) was treated with BuLi (0.90 ml of 1.65 M solution in hexane, 1.4 mmol) at -78 ° C and followed by addition of CH3I (0.15 ml, 2.4 mmol).  After warming gradually to room temperature, the solution was stirred for 1 hr.  The solution was poured into water and then the mixture was extracted with ether. After washing with water, the organic extract was dried over MgSO4 and evaporated.  The residue was chromatographed on SiO2 to give 5 as pale yellow crystals (0.38 g, 91 %). M.p.94-94.5° C. Found: C, 63.76; H, 6.53.  C18H22Ru requires C, 63.69; H, 6.53 %.  IR (KBr disc): /cm-1 2250 and 2224.  1H NMR (CDCl3):  1.89 (s, 15H, Me), 1.96 (s, 3H, Me), 4.16 (t, J =1.6 Hz, -H), and 4.26 (t, J = 1.6 Hz, -H).  Compounds 4 and 6 were prepared in a similar manner.  Compound 4: Pale yellow crystals (92 %), m.p.94-94.5° C. Found: C, 63.76; H, 6.53.  C18H22Ru requires C, 63.69; H, 6.53 %.  IR (KBr disc): /cm-1 2250 and 2226.  1H NMR (CDCl3):  1.88 (s, 3H, Me), 4.49 (t, J =1.5 Hz, -H), 4.59 (s, 5H, Cp), and 4.76 (t, J = 1.5 Hz, -H).  Compound 6: Pale yellow crystals,  m.p. 97.5-98.5° C. Found: C, 62.73; H, 6.18.  C17H20Ru requires C, 62.75; H, 6.19 %.  IR (KBr disc): /cm-1 2232.  1H NMR (CDCl3):  1.94 (s, 6H, Me), 1.97 (s, 3H, Me), 2.03 (s, 6H, Me), and 4.26 (s, 5H, Cp).

        Compound 8 was prepared as follows:  A solution of 5 (0.34 g, 1 mmol), Mo(CO)6 (26 mg, 0.1 mmol), and p-ClC6H4OH (0.13 g, 1 mmol) in toluene (4 ml) was refluxed under bubbling of N for 2 hr.  After cooling to room temperature, the solution was poured into 0.5 % aqueous NaOH solution (20 ml) and the mixture was extracted with ether.  The organic extract was washed with the same alkali solution and then water.  After drying over MgSO4, the solution was evaporated.  The residue was chromatographed on SiO2 by elution of hexane to give the recovered starting material (0.21 g, 62 %) and 8 (34 mg, 11 %, conversion yield: 29 %) as pale yellow crystals.  M.p. 192-193° C.  Found: C, 61.63; H, 6.11.  C32H38Ru2 requires C, 61.52; H, 6.13 %.  IR (KBr disc): /cm-1 2229.  1H NMR (CDCl3):  1.19 (s, 30H, Me), 4.20 (t, J = 1.6 Hz, 4H, -Cp), and 4.31 (t, J = 1.6 Hz, 4H, -Cp).  13C NMR (CDCl3):  11.43(Me), 69.48 (C), 72.89 (-C5H4-), 75.93 (-C5H4-), 82.40 (-C5H4-ipso), and 85.36 (-Me5C5).  In a similar manner, compounds 7 and 9 were prepared.  Compound 7:  Pale yellow crystals (60 %), M.p. >250° C.  Found: C, 54.16; H, 3.61.  C22H18Ru2 requires C, 54.54; H, 3.74 %.  Raman (KBr disc): /cm-1 2237.  1H NMR (CDCl3):  4.54 (t, J = 1.7 Hz, 4H, b-Cp), 4.58 (s, 10H, Cp), and 4.80 (t, J = 1.7 Hz, 4H, a-Cp).  13C NMR (CDCl3):  65.68 (C), 70.38 (-C5H4-), 71.75 (-C5H5), 73.39 (-C5H4-), 81.51 (-C5H4-ipso), and 85.36 (-Me5C5).  Compound 9: Pale yellow crystals (3 %).  Raman (KBr disc): /cm-1 2227.  1H NMR (CDCl3):  1.97 (s, 6H, Me), 2.08 (s, 6H, Me), and 4.25 (s, 10H, Cp).  13C NMR (CDCl3):  12.29 (Me), 12.97 (Me), 71.26 (C), 73.12 (-C5H5), 85.81 (-C5Me4-ipso), 86.07 (-C5Me4), and 86.62 (-C5Me4).

       Complex 11 was prepared as follows:  To a solution of 7 (18.7 mg, 0.03 mmol) and p-BQ (6.3 mg, 0.06 mmol) in dry CH2Cl2 (5 ml) was added BF3.OEt2 (1 drop) at 0°C under N and the solution was stirred for 2 hr.  Dry ether (10 ml) was added and kept for 2 hr at 0°C.  Reddish orange crystalline powder was collected by filtration and washed with dry ether.  Yield: 17 mg (80 %).  M.p.  >250° C.  Found: C, 46.75; H, 4.86.  C32H38B2F8Ru2.1/2CH2Cl2 requires C, 46.42; H, 4.67 %.  IR (KBr): /cm-1 2213 and 1100-1000.  1H NMR (CD3NO2):  2.05 (s, 30H, Me), 5.20 (t, J = 2.0 Hz, 4H, -C5H4-), and 6.23  (t, J = 2.0 Hz, 4H, -C5H4-).  13C NMR (CD3NO2):  8.03 (Me), 80.10 (-C5H4-ipso), 82.67 (-C5H4-), 97.61(-C5H4-), 101.26 (-C5Me5), and 139.84 (=C=).  Complex 10 was prepared similarly as yellow-brown crystals, but in low yield (10 %) because the starting material was scarcely soluble in CH2Cl2.  1H NMR (CD3NO2):  5.65 (t, J = 2.1 Hz, 4H, -C5H4-), 5.68 (s, 10H, -C5H5), and 6.59  (t, J = 2.1 Hz, 4H, -C5H4-).  13C NMR (CD3NO2):  77.67 (-C5H4-ipso), 85.21 (-C5H4-), 88.65 (-C5H5), 94.25 (-C5H4-), and 136.14 (=C=).

