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1a-G’0. white powder, 72 % yield. 31P {1H} NMR (CDCl3):  = 17.8 (d, 2JPP = 32.9 Hz, P’0), 50.8 (d, 2JPP = 32.9 Hz, P0); 1H NMR (CDCl3):  = 3.6 (dd, 2JHP = 14.8 Hz, 3JHH = 7.3 Hz, 2H, CH2-P’0), 5.1 (m, 2H, CH2=), 5.6 (m, 1H, CH=), 7.3-7.8 (m, 18H, C6H5, C6H4), 9.9 (s, 2H, CHO); 13C {1H} NMR (CDCl3):  = 33.1 (d, 1JCP = 63.7 Hz, CH2-P’0), 121.9 (d, 3JCP = 5.7 Hz, C02), 122.3 (d, 2JCP = 12.1 Hz, CH=), 125.5 (d, 3JCP = 9.9 Hz, CH2=), 127.6 (dd, 1JCP = 104.9 Hz, 3JCP = 5.8 Hz, Ci), 128.6 (d, 2JCP = 12.7 Hz, Cm), 131.0 (s, C03), 131.5 (d, 3JCP = 10.2 Hz, Co), 132.5 (s, C04), 132.6 (d, 4JCP = 2.6 Hz, Cp), 156.6 (d, 2JCP = 8.7 Hz, C01), 190.9 (s, CHO). IR (KBr): 1699 (C=O) cm-1. Anal Calcd for C29H25NO4P2S (545.5): C, 63.84; H, 4.61; N, 2.56. Found: C, 63. 66; H, 4.57; N, 2.49.

1b-G’0. yellow oil, 80 % yield. 31P {1H} NMR (CDCl3):  = 40.8 (d, 2JPP = 29.8 Hz, P’0), 52.3 (d, 2JPP = 29.8 Hz, P0); 1H NMR (CDCl3):  = 2.7 (dd, 2JHHgem = 17.9 Hz, 2JHP = 7.8 Hz, 2H, Ha), 3.3 (dd, 2JHHgem = 17.9 Hz, 2JHP = 15.1 Hz, 2H, H’a), 5.9 (d, 3JHP = 31.0 Hz, 2H, Hb), 7.3-7.8 (m, 13H, C6H5, C6H4), 9.8 (s, 2H, CHO); 13C {1H} NMR (CDCl3):  = 32.8 (d, 1JCP = 67.0 Hz, Ca), 122.0 (d, 3JCP = 5.0 Hz, C02), 127.6 (d, 2JCP = 11.8 Hz, Cb), 129.1 (d, 2JCP = 12.6 Hz, Cm), 129.3 (dd, 1JCP = 102.4 Hz, 3JCP = 7.9 Hz, Ci), 129.9 (d, 3JCP = 9.9 Hz, Co), 131.3 (s, C03), 132.8 (s, C04), 132.9 (d, 4JCP = 3.0 Hz, Cp), 156.6 (d, 2JCP = 8.5 Hz, C01), 190.9 (s, CHO). IR (CDCl3): 1700 (C=O) cm-1. Anal Calcd for C24H21NO4P2S (481.4): C, 59.87; H, 4.39; N, 2.90. Found: C, 59.69; H, 4.32; N, 2.84.

1c-G’0. pale beige powder, 93 % yield. 31P {1H} NMR (CDCl3):  = 13.3 (d, 2JPP = 31.3 Hz, P’0), 49.9 (d, 2JPP = 31.3 Hz, P0); 1H NMR (CDCl3):  = 5.3 (d, 3JHHcis = 10.5 Hz, 1H, CH2=), 5.8 (d, 3JHHtrans = 17.4 Hz, 1H, CH2=), 6.6 (dd, 3JHHtrans = 17.4 Hz, 3JHHcis = 10.5 Hz, 1H, -CH=), 7.3-7.7 (m, 22H, C6H5, C6H4), 9.8 (s, 2H, CHO); 13C {1H} NMR (CDCl3):  = 117.6 (s, C1), 122.1 (d, 3JCP = 5.7 Hz, C02), 126.4 (d, 2JCP = 13.7 Hz, C5), 127.0 (dd, 1JCP = 108.2 Hz, 3JCP = 3.8 Hz, Ci), 128.3 (dd, 1JCP = 89.9 Hz, 3JCP = 3.6 Hz, C6), 128.8 (d, 2JCP = 13.6 Hz, Cm), 131.2 (s, C03), 132.6 (s, C04), 132.7 (d, 3JCP = 9.9 Hz, Co), 132.9 (d, 4JCP = 3.0 Hz, Cp), 133.0 (d, 3JCP = 10.6 Hz, C4), 135.5 (s, C2), 141.8 (s, C3), 156.9 (d, 2JCP = 8.3 Hz, C01), 191.0 (s, CHO). IR (KBr): 1701 (C=O) cm-1. Anal Calcd for C34H27NO4P2S (607.6): C, 67.21; H, 4.47; N, 2.30. Found: C, 67.14; H, 4.32; N, 2.25.

1a-G1. white powder, 88 % yield. 31P {1H} NMR (CDCl3):  = 18.0 (d, 2JPP = 33.5 Hz, P’0), 52.4 (d, 2JPP = 33.5 Hz, P0), 63.5 (s, P1); 1H NMR (CDCl3):  = 3.4 (d, 3JHP = 14.1 Hz, 6H, N-CH3), 3.6 (dd, 2JHP = 14.9 Hz, 3JHH = 7.4 Hz, 2H, CH2-P’0), 5.1 (m, 2H, CH2=), 5.6 (m, 1H, CH=), 7.2-7.7 (m, 20H, C6H5, C6H4, CH=N); 13C {1H} NMR (CDCl3):  = (d, 2JCP = 13.3 Hz, P1NCH3), 32.7 (d, 1JCP = 63.6 Hz, CH2-P’0), 121.9 (d, 3JCP = 5.6 Hz, C02), 122.1 (d, 2JCP = 13.9 Hz, CH=), 125.8 (d, 3JCP = 8.9 Hz, CH2=), 128.0 (dd, 1JCP = 106.0 Hz, 3JCP = 5.8 Hz, Ci), 128.2 (s, C03), 128.6 (d, 2JCP = 12.9 Hz, Cm), 130.1 (s, C04), 131.6 (d, 3JCP = 10.1 Hz, Co), 132.4 (s, Cp), 141.2 (d, 3JCP = 18.7 Hz, C04-CH=N), 153.3 (d, 2JCP = 9.7 Hz, C01). Anal Calcd for C31H31Cl4N5O2P4S3 (867.5): C, 42.92; H, 3.60; N, 8.07. Found: C, 42.80; H, 3.52; N, 7.98.

1b-G1. pale beige powder, 95 % yield. 31P {1H} NMR (THF):  = 40.1 (d, 2JPP = 30.2 Hz, P’0), 53.5 (d, 2JPP = 30.2 Hz, P0), 62.1 (s, P1); 1H NMR (CDCl3):  = 2.8 (dd, 2JHHgem = 17.3 Hz, 2JHP = 8.2 Hz, 2H, Ha), 3.4 (dd, 2JHHgem = 17.3 Hz, 2JHP = 14.2 Hz, 2H, H’a), 3.5 (d, 3JHP = 14.0 Hz, 6H, N-CH3), 6.0 (d, 3JHP = 31.0 Hz, 2H, Hb), 7.2-7.7 (m, 15H, C6H5, C6H4, CH=N); 13C {1H} NMR (CDCl3):  = 31.8 (d, 2JCP = 13.4 Hz, P1NCH3), 33.0 (dd, 1JCP = 66.0 Hz, 3JCP = 1.6 Hz, Ca), 122.1 (d, 3JCP = 5.2 Hz, C02), 127.8 (d, 2JCP = 11.8 Hz, Cb), 128.5 (s, C03), 129.1 (d, 2JCP = 12.8 Hz, Cm), 129.3 (dd, 1JCP = 102.4 Hz, 3JCP = 7.9 Hz, Ci), 130.1 (d, 3JCP = 10.7 Hz, Co), 130.5 (s, C04), 132.8 (d, 4JCP = 2.9 Hz, Cp), 141.2 (d, 3JCP = 18.7 Hz, CH=N), 153.3 (d, 2JCP = 8.5 Hz, C01). Anal Calcd for C26H27Cl4N5O2P4S3 (803.4): C, 38.86; H, 3.38; N, 8.71. Found: C, 38.80; H, 3.31; N, 8.63.

1c-G1. pale beige powder, 92 % yield. 31P {1H} NMR (THF):  = 12.4 (d, 2JPP = 31.3 Hz, P’0), 51.0 (d, 2JPP = 31.3 Hz, P0), 62.1 (s, P1); 1H NMR (CDCl3):  = 3.4 (d, 3JHP = 11.0 Hz, 6H, CH3-N), 5.3 (d, 3JHHcis = 10.6 Hz, 1H, CH2=), 5.8 (d, 3JHHtrans = 17.6 Hz, 1H, CH2=), 6.8 (dd, 3JHHtrans = 17.6 Hz, 3JHHcis = 10.6 Hz, 1H, CH=), 7.2-7.7 (m, 24H, C6H5, C6H4, CH=N); 13C {1H} NMR (CDCl3):  = 31.8 (d, 2JCP = 13.6 Hz, P1NCH3), 117.3 (s, C1), 122.0 (d, 3JCP = 5.7 Hz, C02), 126.4 (d, 2JCP = 13.3 Hz, C5), 127.1 (dd, 1JCP = 110.0 Hz, 3JCP = 4.8 Hz, Ci), 128.3 (s, C03), 128.5 (dd, 1JCP = 105.6 Hz, 3JCP = 4.2 Hz, C6), 128.6 (d, 2JCP = 12.8 Hz, Cm), 130.4 (s, C04), 132.7 (d, 3JCP = 10.3 Hz, Co), 132.8 (s, Cp), 133.0 (d, 3JCP = 10.4 Hz, C4), 135.5 (s, C2), 141.3 (d, 3JCP = 17.9 Hz, CH=N), 141.7 (s, C3), 153.4 (d, 2JCP = 8.3 Hz, C01). Anal Calcd for C36H33Cl4N5O2P4S3 (929.6): C, 46.51; H, 3.57; N, 7.53. Found: C, 46.41; H, 3.50; N, 7.48.

1a-G’1. white powder, 93 % yield. 31P {1H} NMR (CDCl3):  = 17.6 (d, 2JPP = 33.5 Hz, P’0), 52.6 (d, 2JPP = 33.5 Hz, P0), 60.7 (s, P1); 1H NMR (CDCl3):  = 3.4 (d, 3JHP = 11.0 Hz, 6H, CH3-N), 3.6 (dd, 2JHP = 14.7 Hz, 3JHH = 7.4 Hz, 2H, CH2-P’0), 5.1 (m, 2H, CH2=), 5.7 (m, 1H, -CH=), 7.2-7.9 (m, 36H, C6H5, C6H4, CH=N), 9.9 (s, 4H, CHO); 13C {1H} NMR (CDCl3):  = 32.8 (d, 2JCP = 13.6 Hz, P1NCH3), 32.8 (d, 1JCP = 63.6 Hz, CH2-P’0), 121.9 (d, 3JCP = 4.4 Hz, C02, C12), 122.1 (d, 2JCP = 12.2 Hz, CH=), 125.8 (d, 3JCP = 9.2 Hz, CH2=), 127.9 (s, C03), 128.1 (dd, 1JCP = 105.6 Hz, 3JCP = 5.8 Hz, Ci), 128.6 (d, 2JCP = 12.4 Hz, Cm), 130.4 (s, C04), 131.3 (s, C13), 131.5 (d, 3JCP = 10.4 Hz, Co), 132.5 (s, Cp), 133.5 (s, C14), 140.0 (d, 3JCP = 13.9 Hz, CH=N), 153.1 (d, 2JCP = 9.2 Hz, C01), 155.0 (d, 2JCP = 7.1 Hz, C11), 190.7 (s, CHO). IR (KBr): 1702 (C=O) cm-1. Anal Calcd for C59H51N5O10P4S3 (1210.2): C, 58.55; H, 4.24; N, 5.78. Found: C, 58.40; H, 4.18; N, 5.70.

1b-G’1. pale beige powder, 96 % yield. 31P {1H} NMR (THF):  = 39.9 (d, 2JPP = 30.4 Hz, P’0), 53.6 (d, 2JPP = 30.4 Hz, P0), 60.2 (s, P1); 1H NMR (CDCl3):  = 2.7 (dd, 2JHHgem = 17.7 Hz, 2JHP = 8.1 Hz, 2H, Ha), 3.4 (d, 3JHP = 11.0 Hz, 6H, CH3-N), 3.4 (dd, 2JHHgem = 17.7 Hz, 2JHP = 14.2 Hz, 2H, H’a), 6.0 (d, 3JHP = 31.0 Hz, 2H, Hb), 7.2-7.9 (m, 31H, C6H5, C6H4, CH=N), 9.9 (s, 4H, CHO); 13C {1H} NMR (CDCl3):  = 32.7 (d, 2JCP = 13.5 Hz, P1NCH3), 32.7 (d, 1JCP = 65.9 Hz, Ca), 121.8 (d, 3JCP = 5.1 Hz, C02, C12), 127.6 (d, 2JCP = 11.7 Hz, Cb), 128.0 (s, C03), 128.6 (d, 2JCP = 12.9 Hz, Cm), 129.6 (d, 1JCP = 110.9 Hz, Ci), 129.8 (d, 3JCP = 10.7 Hz, Co), 130.6 (s, C04), 131.3 (s, C13), 132.6 (d, 4JCP = 3.6 Hz, Cp), 133.4 (s, C14), 140.0 (d, 3JCP = 13.8 Hz, CH=N), 152.8 (d, 2JCP = 8.6 Hz, C01), 155.0 (d, 2JCP = 7.2 Hz, C11), 190.6 (s, CHO). IR (KBr): 1701 (C=O) cm-1. Anal Calcd for C54H47N5O10P4S3 (1146.1): C, 56.59; H, 4.13; N, 6.11. Found: C, 56.45; H, 4.03; N, 6.08.

1c-G’1. pale beige powder, 90 % yield. 31P {1H} NMR (THF):  = 12.4 (d, 2JPP = 32.1 Hz, P’0), 51.5 (d, 2JPP = 32.1 Hz, P0), 59.7 (s, P1); 1H NMR (CDCl3):  = 3.4 (d, 3JHP = 11.0 Hz, 6H, CH3N), 5.3 (d, 3JHHcis = 10.6 Hz, 1H, CH2=), 5.8 (d, 3JHHtrans = 17.4 Hz, 1H, CH2=), 6.8 (dd, 3JHHtrans = 17.4 Hz, 3JHHcis = 10.6 Hz, 1H, CH=), 7.2-7.8 (m, 40H, C6H5, C6H4, CH=N), 9.9 (s, 4H, CHO). 13C {1H} NMR (CDCl3):  = 32.9 (d, 2JCP = 13.8 Hz, P1NCH3), 117.3 (s, C1), 122.0 (d, 3JCP = 4.0 Hz, C02, C12), 126.3 (d, 2JCP = 13.1 Hz, C5), 127.3 (dd, 1JCP = 118.4 Hz, 3JCP = 5.0 Hz, Ci), 128.0 (s, C03), 128.6 (dd, 1JCP = 107.5 Hz, 3JCP = 4.4 Hz, C6), 128.6 (d, 2JCP = 12.4 Hz, Cm), 130.5 (s, C04), 131.5 (s, C13), 132.7 (s, Cp), 132.7 (d, 3JCP = 11.5 Hz, Co), 133.1 (d, 3JCP = 10.6 Hz, C4), 133.6 (s, C14), 135.6 (s, C2), 140.3 (d, 3JCP = 12.9 Hz, CH=N), 141.7 (s, C3), 153.3 (d, 2JCP = 7.1 Hz, C01), 155.2 (d, 2JCP = 7.8 Hz, C11), 190.8 (s, CHO). IR (KBr): 1701 (C=O) cm-1. Anal Calcd for C64H53N5O10P4S3 (1272.2): C, 60.42; H, 4.19; N, 5.50. Found: C, 60.33; H, 4.15; N, 5.45.
1a-G2. white powder, 82 % yield. 31P {1H} NMR (THF):  = 16.6 (d, 2JPP = 33.5 Hz, P’0), 51.9 (d, 2JPP = 33.5 Hz, P0), 61.5 (s, P1), 62.1 (s, P2); 1H NMR (CDCl3):  = 3.4 (m, 18H, CH3-N), 3.6 (dd, 2JHP = 14.7 Hz, 3JHH = 7.4 Hz, 2H, CH2-P’0), 5.1 (m, 2H, CH2=), 5.7 (m, 1H, CH=), 7.2-7.6 (m, 40H, C6H5, C6H4, CH=N); 13C {1H} NMR (CDCl3):  = 31.9 (d, 2JCP = 12.8 Hz, P2NCH3), 32.9 (d, 1JCP = 62.7 Hz, CH2P’0), 33.1 (d, 2JCP = 12.9 Hz, P1NCH3), 122.1 (d, 3JCP = 6.6 Hz, C02, C12), 122.2 (d, 2JCP = 12.2 Hz, CH=), 126.0 (d, 3JCP = 9.2 Hz, CH2=), 128.0 (s, C03), 128.1 (dd, 1JCP = 116.0 Hz, 3JCP = 4.8 Hz, Ci), 128.6 (d, 2JCP =12.6 Hz, Cm), 128.7 (s, C13), 130.3 (s, C14), 131.5 (s, C04), 131.7 (d, 3JCP = 10.6 Hz, Co), 132.6 (s, Cp), 140.8 (d, 3JCP = 19.0 Hz, C14-CH=N), 141.4 (d, 3JCP = 18.5 Hz, C04-CH=N), 153.1 (d, 2JCP = 9.4 Hz, C01), 153.5 (d, 2JCP = 9.4 Hz, C11). Anal Calcd for C63H63Cl8N13O6P8S7 (1854.1): C, 40.81; H, 3.42; N, 9.82. Found: C, 40.76; H, 3.38; N, 9.75.

1a-G’2. white powder, 91 % yield. 31P {1H} NMR (CDCl3):  = 16.6 (d, 2JPP = 35.0 Hz, P’0), 52.6 (d, 2JPP = 35.0 Hz, P0), 60.6 (s, P2), 62.5 (s, P1); 1H NMR (CDCl3):  = 3.4 (d, 3JHP = 11.0 Hz, 18H, CH3-N), 3.6 (dd, 2JHP = 14.7 Hz, 3JHH = 7.4 Hz, 2H, CH2-P’0), 5.1 (m, 2H, CH2=), 5.7 (m, 1H, CH=), 7.2-7.8 (m, 72H, C6H5, C6H4, CH=N), 9.9 (s, 8H, CHO); 13C {1H} NMR (CDCl3):  = 32.9 (d, 2JCP =13.3 Hz, P2NCH3), 33.0 (d, 2JCP = 12.9 Hz, P1NCH3), 122.0 (s, C02, C12, C22), 126.0 (d, 3JCP = 9.1 Hz, CH2=), 128.0 (s, C03), 128.3 (s, C13), 128.7 (d, 2JCP = 12.7 Hz, Cm), 130.6 (s, C14), 130.8 (s, C04), 131.5 (s, C23), 131.7 (d, 3JCP = 9.9 Hz, Co), 132.6 (d, 4JCP = 2.5 Hz, Cp), 133.6 (s, C24), 139.6 (d, 3JCP = 12.9 Hz, C14-CH=N), 140.2 (d, 3JCP = 13.6 Hz, C04-CH=N), 151.5 (d, 2JCP = 9.4 Hz, C11), 153.2 (d, 2JCP = 9.4 Hz, C01), 155.1 (d, 2JCP = 6.7 Hz, C21), 190.8 (s, CHO), (CH2-P’0, CH= and Ci not detected). IR (KBr): 1702 (C=O) cm-1. Anal Calcd for C119H103N13O22P8S7 (2539.4): C, 56.28; H, 4.08; N, 7.17. Found: C, 56.14; H, 4.00; N, 7.08.

1a-G3. white powder, 92 % yield. 31P {1H} NMR (CDCl3):  = 17.6 (d, 2JPP = 33.6 Hz, P’0), 52.4 (d, 2JPP = 33.6 Hz, P0), 62.1 (s, P1), 62.3 (s, P2), 63.2 (s, P3); 1H NMR (CDCl3):  = 3.4 (m, 42H, CH3-N), 3.6 (dd, 2JHP = 14.7 Hz, 3JHH = 7.4 Hz, 2H, CH2-P’0), 5.1 (m, 2H, CH2=), 5.7 (m, 1H, CH=), 7.2-7.6 (m, 80H, C6H5, C6H4, CH=N); 13C {1H} NMR (CDCl3):  = 31.9 (d, 2JCP = 13.1 Hz, P3NCH3), 33.1 (d, 2JCP = 13.3 Hz, P1NCH3, P2NCH3), 121.9 (d, 3JCP = 6.0 Hz, C02, C12, C22), 126.0 (d, 3JCP = 12.2 Hz, CH2=), 128.0 (s, C03), 128.3 (s, C13), 128.7 (s, C23), 128.7 (d, 2JCP = 12.5 Hz, Cm), 130.3 (s, C14), 130.8 (s, C04), 131.5 (s, C24), 131.7 (d, 3JCP = 9.9 Hz, Co), 132.6 (s, Cp), 139.1 (d, 3JCP = 12.6 Hz, C04-CH=N, C14-CH=N), 140.7 (d, 3JCP = 18.4 Hz, C24-CH=N), 151.4 (d, 2JCP = 6.0 Hz, C01, C11), 151.8 (d, 2JCP = 6.8 Hz, C21), (CH2-P’0, Ci and CH= not detected). Anal Calcd for C127H127Cl16N29O14P16S15 (3827.4): C, 39.85; H, 3.34; N, 10.61. Found: C, 39.78; H, 3.29; N, 10.58.

1a-G’3. white powder, 92 % yield. 31P {1H} NMR (CDCl3):  = 17.6 (d, 2JPP = 32.0 Hz, P’0), 52.6 (d, 2JPP = 32.0 Hz, P0), 60.5 (s, P3), 62.4 (s, P2), 62.5 (s, P1); 1H NMR (CDCl3):  = 3.3 (m, 42H, N-CH3), 3.6 (dd, 2JHP = 15.2 Hz, 3JHH = 7.4 Hz, 2H, CH2-P’0), 5.1 (m, 2H, CH2=), 5.6 (m, 1H, CH=), 7.2-7.8 (m, 144H, C6H5, C6H4, CH=N), 9.9 (s, 16H, CHO); 13C {1H} NMR (CDCl3):  = 32.9 (d, 2JCP = 13.3 Hz, P3NCH3), 33.1 (d, 2JCP = 12.8 Hz, P1NCH3, P2NCH3), 122.0 (s, C02, C12, C22, C32), 128.0 (s, C03, C13), 128.3 (s, C23), 128.7 (d, 2JCP = 12.7 Hz, Cm), 131.5 (s, C33, C24), 131.5 (d, 3JCP = 12.3 Hz, Co), 132.6 (d, 4JCP = 2.7 Hz, Cp), 133.6 (s, C34), 139.2 (m, C04-CH=N, C14-CH=N), 139.6 (d, 3JCP = 13.7 Hz, C24-CH=N), 151.4 (d, 2JCP = 7.0 Hz, C01, C11), 151.5 (d, 2JCP = 7.4 Hz, C21), 155.1 (d, 2JCP = 6.9 Hz, C31), 190.8 (s, CHO), (C04, C14, CH2-P’0, Ci and CH= not detected). IR (KBr): 1702 (C=O) cm-1. Anal Calcd for C239H207N29O46P16S15 (5198): C, 55.22; H, 4.01; N, 7.81. Found: C, 55.14; H, 3.97; N, 7.74.
4a-G’2. 31P {1H} NMR (CDCl3):  = 17.4 (d, 2JPP = 33.2 Hz, P’0), 52.6 (d, 2JPP = 33.2 Hz, P0), 62.5 (s, P1), 62.7 (s, P2); 1H NMR (CDCl3):  = 3.4 (d, 3JHP = 9.8 Hz, 18H, CH3-N), 3.6 (dd, 2JHP = 14.7 Hz, 3JHH = 7.4 Hz, 2H, CH2-P’0), 5.1 (m, 2H, CH2=), 5.7 (m, 1H, CH=), 7.2-7.7 (m, 72H, C6H5, C6H4, CH=N); 13C {1H} NMR (CDCl3):  = 32.9 (d, 1JCP = 61.9 Hz, CH2-P’0), 33.1 (d, 2JCP = 13.0 Hz, P1NCH3, P2NCH3), 121.4 (d, 3JCP = 4.0 Hz, C02, C12, C22), 122.0 (d, 2JCP = 5.3 Hz, CH=), 125.4 (s, C24), 126,1 (d, 3JCP = 7.1 Hz, CH2=), 127.9 (s, C03), 128.3 (s, C13), 128.7 (d, 2JCP = 12.6 Hz, Cm), 129.5 (s, C23, C14), 131.1 (s, C04), 131.7 (d, 3JCP = 9.9 Hz, Co), 132.6 (d, 4JCP = 2.1 Hz, Cp), 138.6 (d, 3JCP = 13.8 Hz, C24-CH=N), 139.1 (d, 3JCP = 14.1 Hz, C14-CH=N), 139.6 (d, 3JCP = 13.5 Hz, C04-CH=N), 150.7 (d, 2JCP = 7.0 Hz, C21), 151.3 (d, 2JCP = 7.3 Hz, C11), 153.0 (d, 2JCP = 9.6 Hz, C01), (Ci not detected). Anal Calcd for C111H103N13O14P8S7 (2315.3): C, 57.58; H, 4.48; N, 7.86. Found: C, 57.45; H, 4.40; N, 7.79.

5. 1H NMR (CD3CN):  = 4.4 (s, 3H, CH3), 8.4 (d, 3JHH = 6.4 Hz, 2H, o-C5H4N), 8.7 (d, 3JHH = 6.4 Hz, 2H, m-C5H4N), 10.3 (s, 1H, CHO); 13C {1H} NMR (CD3CN): 54.5 (s, CH3-NC5H4), 122.7 (s, m-C5H4N), 131.9 (s, o-C5H4N), 152.8 (s, p-C5H4N), 194.4 (s, CHO). IR (KBr): 1699 ( C=O) cm-1. Anal Calcd for C7H8INO (249.1): C, 33.75; H, 3.23; N, 5.62. Found: C, 33.80; H, 3.20; N, 5.58.

5-G0. 31P {1H} NMR (CD3CN):  = 61.6 (s, P1); 1H NMR (CD3CN):  = 3.6 (d, 3JHP = 13.0 Hz, 3H, P1NCH3), 4.3 (s, 3H, CH3-NC5H4), 8.1 (d, 4JHP = 1.9 Hz, 1H, CH=N), 8.3 (d, 3JHH = 6.6 Hz, 2H, o-C5H4N), 8.7 (d, 3JHH = 6.6 Hz, 2H, m-C5H4N); 13C {1H} NMR (CD3CN):  = 38.4 (d, 2JCP = 11.7 Hz, CH3NP1), 53.3 (s, CH3-NC5H4), 122.6 (s, m-C5H4N), 129.8 (s, o- C5H4N), 142.7 (d, 3JCP = 19.7 Hz, CH=N), 151.1 (s, p-C5H4N). Anal Calcd for C8H11Cl2IN3PS (410.0): C, 23.43; H, 2.70; N, 10.24. Found: C, 23.49; H, 2.74; N, 10.21.

6-G’0. 82 % yield. 31P {1H} NMR (CDCl3):  = 60.0 (s, P0); 1H NMR (CDCl3):  = 3.4 (d, 3JHP = 10.5 Hz, 6H, N-CH3), 7.2-7.9 (m, 21H, C5H3N, C6H4, CH=N), 9.9 (s, 4H, CHO); 13C {1H} NMR (CDCl3):  = 33.2 (d, 2JCP = 12.8 Hz, P0NCH3), 120.0 (s, Cm), 121.9 (d, 3JCP = 4.0 Hz, C02), 131.5 (s, C03), 133.8 (s, C04), 137.3 (s, Cp), 140.8 (d, 3JCP = 14.0 Hz, CH=N), 153.4 (s, Co), 155.0 (d, 2JCP = 7.9 Hz, C01), 190.7 (s, CHO). IR (KBr): 1704 (C=O) cm-1. Anal Calcd for C37H31N5O8P2S2 (799.8): C, 55.56; H, 3.90; N, 8.75. Found: C, 55.61; H, 3.88; N, 8.71.

6-G’1. 90 % yield. 31P {1H} NMR (CDCl3):  = 60.5 (s, P1), 61.8 (s, P0); 1H NMR (CDCl3):  = 3.4 (d, 3JHP = 10.5 Hz, 18H, N-CH3), 7.2-7.9 (m, 57H, C5H3N, C6H4, CH=N), 9.9 (s, 8H, CHO); 13C {1H} NMR (CDCl3):  = 32.9 (d, 2JCP = 13.7 Hz, P1NCH3), 33.3 (d, 2JCP = 12.3 Hz, P0NCH3), 120.0 (s, Cm), 121.9 (d, 3JCP = 5.9 Hz, C02), 122.0 (d, 3JCP = 5.2 Hz, C12), 128.4 (s, C03), 131.5 (s, C13), 132.0 (s, C04), 133.7 (s, C14), 137.3 (s, Cp), 139.5 (d, 3JCP = 14.0 Hz, C04-CH=N), 140.3 (d, 3JCP = 15.0 Hz, Co-CH=N), 151.5 (d, 2JCP = 7.1 Hz, C01), 153.6 (s, Co), 155.1 (d, 2JCP = 7.4 Hz, C11), 190.8 (s, CHO). IR (KBr): 1704 (C=O) cm-1. Anal Calcd for C97H83N13O20P6S6 (2129): C, 54.72; H, 3.92; N, 8.55. Found: C, 54.67; H, 3.86; N, 8.48.

6-G’2. 92 % yield. 31P {1H} NMR (THF):  = 60.0 (s, P2), 61.2 (s, P0), 61.4 (s, P1); 1H NMR (CDCl3):  = 3.3 (d, 3JHP = 9.3 Hz, 42H, CH3-N), 7.2-7.8 (m, 129H, C5H3N, C6H4, CH=N), 9.9 (s, 16H, CHO); 13C {1H} NMR (CDCl3):  = 32.8 (d, 2JCP = 13.3 Hz, P0NCH3, P1NCH3, P2NCH3), 120.1 (s, Cm), 121.8 (d, 3JCP = 4.3 Hz, C02, C12, C22), 128.2 (s, C03, C13), 131.3 (s, C23), 132.1 (s, C04, C14), 133.4 (s, C24), 137.2 (s, Cp), 138.9 (d, 3JCP = 13.0 Hz, C04-CH=N), 139.4 (d, 3JCP = 14.2 Hz, C14-CH=N), 140.2 (d, 3JCP = 14.8 Hz, Co-CH=N), 151.3 (d, 2JCP = 6.9 Hz, C01, C11), 153.4 (s, Co), 154.9 (d, 3JCP = 7.3 Hz, C21), 190.6 (s, CHO). IR (KBr): 1704 (C=O) cm-1. Anal Calcd for C217H187N29O44P14S14 (4787.6): C, 54.44; H, 3.93; N, 8.48. Found: C, 54.31; H, 3.84; N, 8.41.

7-G’0.31P{1H} NMR (THF):  = 12.2 (s, P0(O)) ppm; 1H NMR (CDCl3):  = 3.91 (d, 2JHP = 10.2 Hz, 2H, CH2Cl), 7.39 (d, 2JHH = 10.0 Hz, 4H, C02H), 7.87 (d, 2JHH = 10.0 Hz, 4H, C03H), 9.95 (s, 2H, CHO) ppm; 13C{1H} NMR (CDCl3):  = 32.7 (d, 1JCP = 162.5 Hz, CH2Cl), 121.1 (d, 3JCP = 4.2 Hz, C02), 131.8 (s, C03), 134.0 (s, C04), 154.0 (d, 2JCP = 9.8 Hz, C01), 190.6 (s, CHO) ppm. IR (THF): 1707 (C=O) cm-1.

7-G1. 31P{1H} NMR (THF):  = 12.0 (s, P0(O)) ppm, 61.9 (s, P(S)Cl2); 1H NMR (THF d8):  = 3.45 (d, 3JHP = 14.2 Hz, 6H, PNCH3), 3.98 (d, 2JHP = 9.6 Hz, 2H, CH2Cl), 7.38 (d, 3JHH = 9.0 Hz, 4H, C02H), 7.70 (d, 2JHH = 9.0 Hz, 4H, C03H), 7.85 (br s, 2H, CH=N) ppm; 13C{1H} NMR (THF d8):  = 32.1 (d, 2JCP = 12.0 Hz, PNCH3), 32.6 (d, 1JCP = 161.0 Hz, CH2Cl), 122.4 (br s, C02), 129.8 (s, C03), 131.2 (s, C04), 143.5 (d, 3JCP = 19.0 Hz, CH=N), 155.1 (d, 2JCP = 6.0 Hz, C01) ppm. Anal calcd C17H18Cl5N4O3P3S2 (660.67): C, 30.90; H, 2.74; N, 8.48. Found: C, 30.81; H, 2.69; N, 8.42.

8-G’0. 31P{1H} NMR (THF):  = 7.3 (s, P0(O)) ppm; 1H NMR (THF d8):  = 4.00 (d, 2JHP = 10.2 Hz, 2H, CH2N3), 7.44 (d, 3JHH = 8.30 Hz, 4H, C02H), 7.65 (d, 2JHH = 8.30 Hz, 4H, C03H), 9.73 (s, 2H, CHO) ppm; 13C{1H} NMR (THF d8):  = 36.2 (d, 1JCP = 154.0 Hz, N3CH2), 122.3 (d, 3JCP = 2.70 Hz, C02), 131.9 (s, C03), 133.3 (s, C04), 158.7 (d, 2JCP = 7.2 Hz, C01), 191.0 (s, CHO) ppm. IR (THF): 1702 (C=O), 2101 (N3) cm-1.

8-G1. 31P{1H} NMR (THF):  = 6.8 (s, P0(O)), 62.1 (s, (S)PCl2) ppm; 1H NMR (THF d8):  = 3.47 (d, 3JHP = 14.5 Hz, 6H, PNCH3), 4.09 (d, 2JHP = 7.6 Hz, 2H, CH2N3), 7.38 (d, 3JHH = 8.0 Hz, 4H, C02H), 7.68 (d, 2JHH = 8.0 Hz, 4H, C03H), 7.84 (br s, 2H, CH=N) ppm; 13C{1H} NMR (THF d8):  = 32.3 (d, 2JCP = 12.2 Hz, PNCH3), 35.8 (d, 1JCP = 156.0 Hz, CH2N3), 122.5 (br s, C02), 129.6 (s, C03), 131.0 (s, C04), 143.7 (d, 3JCP = 18.9 Hz, CH=N), 155.3 (d, 2JCP = 5.9 Hz, C01) ppm. IR (THF): 2101 (N3) cm-1. Anal calcd C17H18Cl4N7O3P3S2 (667.2): C, 30.60; H, 2.71; N, 14.69. Found: C, 30.49; H, 2.63; N, 14.51.

9-G’1. white powder, 50% yield. 31P{1H} NMR (THF):  = 11.6 (s, P0(O)), 13.1 (d, 2JPP = 32 Hz, P’1), 50.9 (d, 2JPP = 32 Hz, P1) ppm; 1H NMR (CDCl3):  = 2.86 (s, 6H, NCH3), 3.81 (d, 2JHP = 10.1 Hz, 2H, CH2Cl), 4.77 (d, 2JHP = 2.86 Hz, 4H, CH2-P’1), 6.88-7.77 (m, 46H, C6H4, C6H5, CH=N), 9.87 (s, 4H, CHO) ppm; 13C{1H} NMR (CDCl3):  = 32.4 (d, 1JCP = 160.0 Hz, CH2Cl), 39.1 (d, 3JCP = 3.70 Hz, CH3NCH2), 56.6 (d, 1JCP = 73.0 Hz, CH2P’1), 120.4 (d, 3JCP = 3.90 Hz, C02), 122.1 (d, 3JCP = 5.70 Hz, C12), 126.9 (s, C03), 128.7 (d, 2JCP = 12.0 Hz, C1’m), 130.4 (s, C04), 131.1 (s, C13), 132.1 (d, 3JCP = 11.0 Hz, C1’o), 132.7 (br s, C1’p, C14), 133.8 (s, CH=N-N(Me)CH2P’1), 148.9 (d, 2JCP = 7.98 Hz, C11),156.7 (d, 2JCP = 8.2 Hz, C01), 190.9 (s, CHO) ppm. IR (KBr): 1699 (C=O) cm-1. Anal calcd for C71H62ClN6O11P5S2 (1429.7): C, 59.64; H, 4.37; N, 5.87. Found: C, 60.01; H, 4.49; N, 5.81.

9-G’2. white powder, 55 % yield. 31P{1H} NMR (THF):  = 11.6 (s, P0(O)), 11.9 (d, 2JPP = 32 Hz, P’1), 13.2 (d, 2JPP = 32 Hz, P’2), 50.9 (d, 2JPP = 32 Hz, P2), 52.5 (d, 2JPP = 32 Hz, P1) ppm; 1H NMR (CDCl3):  = 2.83 (s, 18H, NCH3), 3.79 (d, 2JHP = 10.1 Hz, 2H, CH2Cl), 4.76 (d, 2JHP = 2.86 Hz, 8H, CH2-P’2), 4.78 (br s, 4H, CH2-P’1), 6.85-7.80 (m, 122H, C6H4, C6H5, CH=N), 9.88 (s, 8H, CHO) ppm; 13C{1H} NMR (CDCl3):  = 32.4 (d, 1JCP = 160.0 Hz, CH2Cl), 39.0 (br s, CH3NCH2P’1), 39.2 (d, 3JCP = 3.70 Hz, CH3NCH2P’2), 56.6 (d, 1JCP = 72.7 Hz, CH2P’1), 56.8 (d, 1JCP = 75.8 Hz, CH2P’2), 120.4 (d, 3JCP = 3.20 Hz, C02), 121.6 (d, 3JCP = 3.80 Hz, C12), 122.1 (d, 3JCP = 5.60 Hz, C22), 126.4 (s, C13), 126.9 (s, C03), 128.5 (d, 2JCP = 8.50 Hz, C1’m), 128.7 (d, 2JCP = 11.1 Hz, C2’m), 130.3 (s, C04), 131.1 (s, C23), 132.1 (d, 3JCP = 9.60 Hz, C2’o), 132.2 (d, 3JCP = 9.50 Hz, C1’o), 132.7 (br s, C1’p, C2’p, C14, C24), 133.8 (s, CH=N-N(Me)CH2P’1), 134.0 (s, CH=N-N(Me)CH2P’2), 148.9 (d, 2JCP = 7.80 Hz, C01), 151.6 (d, 2JCP = 9.80 Hz, C11), 156.7 (d, 2JCP = 9.80 Hz, C21), 191.0 (s, CHO) ppm. IR (KBr): 1699 (C=O) cm-1. Anal calcd for C183H162ClN18O23P13S6 (3612): C, 60.85; H, 4.52; N, 6.98. Found: C, 60.97; H, 4.60; N, 6.85.

9-G’3. white powder, 57 % yield. 31P{1H} NMR (THF):  = 12.0 (br d, 2JPP = 32 Hz, P’1, P’2), 13.3 (d, 2JPP = 32 Hz, P’3), 50.9 (d, 2JPP = 32 Hz, P3), 52.5 (d, 2JPP = 32 Hz, P1, P2) ppm; 1H NMR (CDCl3):  = 2.83 (br s, 42H, NCH3), 3.78 (br s, 2H, CH2Cl), 4.75 (br s, 28H, CH2-P’1,2,3), 6.87-7.79 (m, 274H, C6H4, C6H5, CH=N), 9.87 (s, 16H, CHO) ppm; 13C{1H} NMR (CDCl3):  = 32.4 (d, 1JCP = 159.0 Hz, CH2Cl), 39.0 (br s, CH3NCH2P’1,2), 39.2 (d, 3JCP = 4.2 Hz, CH3NCH2P’3), 56.9 (d, 1JCP = 74.3 Hz, CH2P’3), 57.2 (d, 1JCP = 70.0 Hz, CH2P’1,2), 120.4 (d, 3JCP = 3.90 Hz, C02), 121.6 (d, 3JCP = 3.40 Hz, C12, C22), 122.1 (d, 3JCP = 5.50 Hz, C32), 126.4 (s, C23), 126.8 (s, C13), 126.9 (s, C03), 128.5 (br d, 2JCP = 8.10 Hz, C1’m, C2’m), 128.7 (d, 2JCP = 12.7 Hz, C3’m), 130.3 (s, C04), 131.1 (s, C33), 132.2 (d, 3JCP = 9.30 Hz, C3’o), 132.3 (d, 3JCP = 8.90 Hz, C1’o, C2’o), 132.7 (br s, C1,2,3’p, C1,2,34), 134.0 (br s, CH=N-N(Me)CH2P’1,2,3), 148.9 (br s, C01), 151.4 (d, 2JCP = 10.1 Hz, C11), 151.5 (d, 2JCP = 9.40 Hz, C21), 156.7 (d, 2JCP = 9.20 Hz, C31), 191.0 (s, CHO) ppm. IR (KBr): 1699 (C=O) cm-1. Anal calcd for C407H362ClN42O47P29S14 (7976): C, 61.29; H, 4.57; N, 7.37. Found: C, 61.52; H, 4.63; N, 7.28.

9-G’4. white powder, 50% yield. 31P{1H} NMR (THF):  = 11.9 (br d, 2JPP = 32 Hz, P’1, P’2, P’3), 13.2 (d, 2JPP = 32 Hz, P’4), 50.8 (d, 2JPP = 32 Hz, P4), 52.4 (d, 2JPP = 32 Hz, P1, P2, P3) ppm; 1H NMR (CDCl3):  = 2.82 (br s, 90H, NCH3), 3.75 (br s, 2H, CH2Cl), 4.75 (br s, 60H, CH2-P’1,2,3,4), 6.90-7.95 (m, 578H, C6H4, C6H5, CH=N), 9.86 (s, 32H, CHO) ppm; 13C{1H} NMR (CDCl3):  = 32.5 (d, 1JCP = 160.0 Hz, CH2Cl), 39.0 (br s, CH3NCH2P’1,2,3), 39.2 (d, 3JCP = 3.58 Hz, CH3NCH2P’4), 56.8 (d, 1JCP = 74.0 Hz, CH2P’4), 57.1 (br d, 1JCP = 73.0 Hz, CH2P’1,2,3), 120.4 (d, 3JCP = 3.80 Hz, C02), 121.1 (br d, 3JCP = 3.40 Hz, C12, C22, C32), 122.1 (d, 3JCP = 5.60 Hz, C42), 126.4 (s, C33), 126.8 (s, C23), 126.9 (s, C13), 127.0 (s, C03), 128.6 (br d, 2JCP = 10.4 Hz, C1,2,3’m), 128.7 (d, 2JCP = 11.0 Hz, C4’m), 131.2 (s, C43), 132.2 (d, 3JCP = 9.40 Hz, C4’o), 132.3 (d, 3JCP = 8.90 Hz, C1,2,3’o), 132.7 (br s, C1,2,3,4’p, C1,2,3,44), 149.8 (br s, C01), 151.4 (br d, 2JCP = 9.4 Hz, C11, C21), 151.5 (d, 2JCP = 8.50 Hz, C31), 156.7 (d, 2JCP = 8.0 Hz, C41), 191.0 (s, CHO) ppm. IR (KBr): 1699 (C=O) cm-1. Anal calcd for C855H762ClN90O95P61S30 (16704): C, 61.47; H, 4.60; N, 7.55. Found: C, 61.70; H, 4.73; N, 7.41.

