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Table 1  1H-NMR and IR Data of the oligomers
　
　

complex
　
chemical shift (J) / ppm (Hz)a
　
 (CO) / cm-1

(14+)(PF6-)4

8.89 (4H; d; 5.5; 6,6' of bp-b); 8.87 (4H; d; 5.5; 6.6' of bp-a); 8.61 (4H; d; 5.1; 2,6 of py-py); 8.4-8.2 (12H; m; 3,3' of bp-a, 3,3' of bp-b and 4,4' of bp-a); 8.08 (4H; dt, 1.5, 7.4; 4,4' of bp-b); 7.7-7.6 (8H; m; 5,5' of bp-a, 2,6 of py-py); 7.55 ( 4H; t; 5.5; 5,5' of bp-b); 7.48 (4H; t; 7.4; 4,4' of Ph); 7.40 (4H; t; 7.4; 4,4' of Ph); 7.3 (16H; m; 2,2',6,6' of Ph); 7.0-6.8 (16H; m; 3,3',5,5' of Ph); 1.88 (8H; s(br); CH2 of dppe) 

2040, 1955, 1931, 1923s, 1920s, 1857



















(2a3+)(PF6-)3

9.79 (2H; d; 5.9; 6,6' of bp-c); 9.29 (2H; s; 3,3' of bp-c); 8.89 (2H; d; 4.8; 6,6' of bp-b); 8.87 (2H; d; 4.77; 6,6' of bp-a); 8.71 (2H; dd; 1.5, 5.5; 2,6 of py-py); 8.63 (2H; dd; 1.5, 6.6;  2',6' of py-py); 8.4-8.2 (8H; m; 3,3' of bp-a, 3,3' of bp-b, 4,4' of bp-a and 5,5' of bp-c); 8.09 (2H; dt; 1.1, 7.7; 4,4' of bp-b); 7.7-7.6 (6H; m; 5,5' of bp-a, 5,5' of bp-b, 3,5 of py-py); 7.55 (2H; ddd; 1.1, 5.5, 7.4; 3',5' of py-py); 7.48 (2H; t; 7.4; 4,4' of Ph); 7.40 (2H; t; 7.4; 4,4' of Ph); 7.3 (8H; m; 2,2',6,6' of Ph); 7.0-6.8 (8H; m; 3,3',5,5' of Ph); 1.88 (4H; s(br); CH2 of dppe) 

2040, 1953, 1932, 1920s, 1857

























(2b3+)(PF6-)3

9.44 (2H; ddd; 0.7, 1.5, 5.5; 6,6' of bp-c); 8.89 (2H; d; 5.5; 6,6' of bp-b); 8.87 (2H; d; 5.5; 6.6' of bp-a); 8.68 (2H; d; 8.1; 3,3' of bp-c); 8.63 (4H; dd; 1.5, 5.5 of 2,2',6,6' of py-py); 8.43 (2H; dt; 1.5, 8.1; 4,4' of bp-c); 8.3-8.2 (6H; m; 3,3' of bp-a, 3,3' of bp-b and 4,4' of bp-a); 8.09 (2H; dt; 1.5, 7.4; 4,4' of bp-b); 7.96 (2H; ddd; 1.5, 5,5, 8.1; 5,5' of bp-c); 7.72 (2H; dd; 1.5, 5.2; 3,5 of py-py); 7.7-7.6 (4H; m; 5,5' of bp-a and 3',5' of py-py); 7.55 (2H; ddd; 1.1, 5.5, 7.4; 5,5' of bp-b); 7.48 (2H; t; 7.4; 4,4' of Ph); 7.40 (2H; t; 7.4; 4,4' of Ph); 7.3 (8H; m; 2,2',6,6' of Ph); 7.0-6.8 (8H; m; 3,3',5,5' of Ph); 1.88 (4H; s(br); CH2 of dppe) 

2036, 1955, 1932, 1922s, 1857































a In CD3COCD3. b In CH3CN.  
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