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Preparation of P3C2But2CBut(carbene) 3: To a solution of C{N(Me)}2C2Me2 (63.6 mg, 0.512 mmol) in THF (5 mL) was added a solution of P3C3But3 (153.8 mg, 0.512 mmol) in THF (5 mL) with stirring.  The resulting red solution was stirred for 2h before removing the solvent in vacuo to afford a red oil in quantitative yield by 1H and 31P NMR spectroscopy.  1H NMR (300 MHz, C6D6): ( 1.21 [s, 6H], 1.48 [s, 9H], 1.63 [d, 4J(1H, 31P) 1.84 Hz, 9H], 1.98 [d, 4J(1H, 31P) 0.71 Hz, 9H], 3.06 [s, 6H]. 13C{1H}NMR (75.48 MHz, C6D6): ( 8.6 [CCH3, s], 34.4-34.6 [C(CH3)3, m], 35.4 [C(CH3)3, dd, 3J(13C, 31P) 12.9 Hz, 4J(13C, 31P) 7.1 Hz], 36.4 [C(CH3)3, td, 3J(13C, 31P) 11.8 Hz, 4J(13C, 31P) 1.8 Hz], 36.8 [N(CH3), s], 36.9 [N(CH3), s], 39.3 [C(CH3)3, dd, 2J(13C, 31P) 20.6, 2.9 Hz], 41.4 [C(CH3)3, ddd, 2J(13C, 31P) 22.9, 18.2 Hz, 3J(13C, 31P) 9.4 Hz], 42.4 [C(CH3)3, d, 2J(13C, 31P) 5.9 Hz], 120.8 [CCH3, s], 154.3 [C=CN2, d, 2J(13C, 31P) 9.3 Hz], 177.6 [ring C, pseudo dt, , 1J(13C, 31P) 68.8 Hz, 2J(13C, 31P) 8.2 Hz], 196.9 [ring C, ddd, , 1J(13C, 31P) 82.9, 62.0 Hz, 2J(13C, 31P) 20.6 Hz]. 31P{1H} NMR (121.49 MHz, C6D6): ( 121.4 [dd, 1J(31P, 31P) 519.6 Hz, 2J(31P, 31P) 27.2 Hz], 163.3 [dd, 1J(31P, 31P) 519.6 Hz, 2J(31P, 31P) 40.3 Hz], 209.2 [dd, 2J(31P, 31P) 40.3, 27.2 Hz].  MS: m/z 424 [M+], 409 [M+ - CH3], 300 [P3C3But3+], 224 [(carbene + ButCP)+], 169 [PC2But2+], 124 [carbene+]. 

Preparation of  [Mo(CO)3P3C2But2CBut(carbene)] 4: To a solution of C{N(Me)}2C2Me2 (83.0 mg, 0.668 mmol) in benzene (10 mL) was added a solution of P3C3But3 (200.7 mg, 0.668 mmol) in benzene (10 mL) with stirring.  The resulting red solution was stirred for 1h prior to the addition of a red solution of [Mo(CO)3(cycloheptatriene)] (190.3 mg, 0.699 mmol) in benzene (10 mL) with no colour change.  After a further 72h stirring, the reaction mixture was filtered and the solvent removed in vacuo to give an orange solid, which was washed with hexane (10mL) at  -500 C to afford 4 as a fine orange powder (313.1mg, 78%).  1H NMR (300 MHz, C6D6): ( 1.21 [s, 9H], 1.32 [s, 3H], 1.36 [d, 4J(1H, 31P) 1.84 Hz, 9H], 1.39 [s, 9H], 1.46 [s, 3H], 3.00 [s, 3H], 3.35 [s, 3H]. 13C{1H}NMR (75.48 MHz, C6D6): ( 8.4 [CCH3, s], 8.7 [CCH3, s], 28.1 [N(CH3), s], 29.7 [N(CH3), s], 33.7 [C(CH3)3, dd, 3J(13C, 31P) 5.6 Hz, 4J(13C, 31P) 3.2 Hz], 34.9 [C(CH3)3, d, 2J(13C, 31P) 7.1 Hz], 36.0 [C(CH3)3, dd, 3J(13C, 31P) 10.0, 8.8 Hz], 36.5 [C(CH3)3, dd, 3J(13C, 31P) 11.8, 4.1 Hz], 37.7 [C(CH3)3, d, 2J(13C, 31P) 17.1 Hz], 117.4 [ring C, ddd,  1J(13C, 31P) 87.0, 29.4 Hz, 2J(13C, 31P) 9.0 Hz], 120.7 [CCH3, s], 123.7 [C=CN2, d, 1J(13C, 31P) 65.7 Hz], 126.9 [CCH3, s], 133.0 [ring C, ddd,  1J(13C, 31P) 93.2, 79.7 Hz, 2J(13C, 31P) 6.2 Hz], 151.0 [C=CN2, d, 2J(13C, 31P) 11.8 Hz], 225.7 [CO, t, J(13C, 31P) 2.4 Hz].  31P{1H} NMR (121.49 MHz, C6D6): ( 5.5 [dd, 1J(31P, 31P) 513.0 Hz, 2J(31P, 31P) 25.2 Hz], 56.5 [dd, 2J(31P, 31P) 58.4, 25.2 Hz], 86.1 [dd, 1J(31P, 31P) 513.0 Hz, 2J(31P, 31P) 58.4 Hz].  MS: m/z 606 [M+], 550 [M+ - 2CO], 521 [M+ - 3CO].

+++Reaction of 3 with [PtCl2(PR3)]2: R = PMe3, observed products: cis-[PtCl2(PMe3)2]: 31P{1H} NMR (121.49 MHz, C6D6): ( -24.3 [s, 1J(195Pt, 31P) 3481 Hz].  MS: m/z 418 [M+], 383 [M+ - Cl], 346 [M+ - 2Cl].  [PtCl2(carbene)2]: MS: m/z 514 [M+].  R = PPhMe2, observed products: cis-[PtCl2(PPhMe2)2]: 31P{1H} NMR (121.49 MHz, C6D6): ( -14.8 [s, 1J(195Pt, 31P) 3525 Hz]. trans-[PtCl2(carbene)2]: 31P{1H} NMR (121.49 MHz, C6D6): ( -17.6 [s, 1J(195Pt, 31P) 2192 Hz].
