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Triple C-H activation of 1,5-bis(di-tert-butylphosphino)-2-(S)-dimethylaminopentane on ruthenium gives a chiral carbene complex.

Vladimir F. Kuznetsov, Alan J. Lough and Dmitry G. Gusev*
 Supplementary NMR Data for products in Scheme 3

(a) 1H NMR (D2O):  1.78-1.93 (m, 1H), 2.02-2.15 (m, 1H), 2.25-2.46 (m, 1H), 2.73 (s, 6H), 3.45 (dd, JHH = 4.2, 9.5 Hz, 1H). 13C{1H} NMR (D2O):  22.7 (s, CH2), 30.1 (s, CH2), 39.9 (s, CH3), 43.1 (s, CH3), 69.9 (s, CH), 172.5 (s, COOH), 176.7 (s, COOH).

(b) 1H NMR (CDCl3):  1.88 (m, 2H), 2.21 (s, 6H), 2.28 (t, JHH = 7.2 Hz, 2H), 3.08 (t, JHH = 7.5 Hz, 1H), 3.56 (s, 3H), 3.60 (s, 3H). 13C{1H} NMR (CDCl3):  24.55 (s, CH2), 30.66 (s, CH2), 41.66 (s, CH3), 51.27 (s, CH3), 51.71 (s, CH3), 66.51 (s, CH), 172.41 (s, COOH), 173.72 (s, COOH).

(c) 1H NMR (CDCl3):  1.33 – 1.73 (m, 4H), 2.28 (s, 6H), 2.45 – 2.56 (m, 1H), 3.37 – 3.64 (m, 4H), 4.35 (broad, 1H), 4.75 (broad, 1H). 13C{1H} NMR (CDCl3):  23.45 (s, CH2), 30.56 (s, CH2), 40.10 (s, CH3), 60.61 (s, CH2), 62.44 (s, CH2), 64.91 (s, CH).

(d) 1H NMR (CDCl3):  1.93 (m, 2H), 2.08 (m, 2H), 2.82 (d, JHH = 5.1 Hz, 3H), 2.86 (d, JHH = 4.8 Hz, 3H), 3.56 (m, 2H), 3.71 (m, 1H), 3.87 (dd, JHH = 4.5, 13.8 Hz, 1H), 4.18 ( dd, JHH = 2.7, 13.8 Hz, 1H), 12.9 (s, 1H). 13C{1H} NMR (CDCl3):  23.89 (s, CH2), 28.60 (s, CH2), 40.94 (s, CH3), 41.08 (s, CH3), 41.43 (s, CH2), 44.23 (s, CH2), 64.10 (s, CH).
(e) 31P{1H} NMR (C6D6):  21.6 (s), 28.0 (s). 1H{31P} NMR (C6D6):  1.10, 1.11, 1.12, 1.13 (all s, each 9H, But), 1.31-1.43 (m, 2H), 1.47-1.67 (m, 2H), 1.75-1.90 (m, 2H), 2.00 (m, 1H), 2.19 (m, 1H), 2.24 (s, 6H, N(CH3)2), 2.78 (m, 1H, NCH). 13C{1H} NMR (C6D6):  19.3 (dd, JCP = 0.6, 27.1 Hz, CH2), 21.7 (dd, JCP = 0.3, 22.5 Hz, CH2), 27.9 (dd, JCP = 0.6, 25.8 Hz, CH2), 29.89 (d, JCP = 13.9 Hz, CH3), 29.91 (d, JCP = 13.9 Hz, CH3), 29.95 (d, JCP = 14.0 Hz, CH3),  31.2 (d, JCP = 20.7 Hz, CMe3), 31.3 (d, JCP = 23.4 Hz, CMe3), 31.5 (d, JCP = 20.6 Hz, CMe3), 31.9 (d, JCP = 24.3 Hz, CMe3), 34.1 (dd, JCP = 7.7, 12.9 Hz, CH2), 40.0 (s, N(CH3)2), 63.8 (d, JCP = 24.5 Hz, CH). [D20 -56.5º (c = 2.7, toluene).

