3.3 'H and **C NMR Spectroscopy

Table 4: *H and **C NMR Chemical Shifts (ppm) of L1 and C1

SN > 6 E'% /H\9/%\IOH2
) 7 N” 8 ﬁ
3 1 °
5 OH
Ligand L1 Complex C1
Atoms |8 (*H) |8 °C) |8 (H) 6 BC)
1. 10.20 | 155.65 - 161.65
2. 8.26 |123.96 7.60 112.83
3. 7.16 |118.20 6.84 110.57
4. - 125.95 - 136.19
5, 8.10 |122.86 7.36 105.57
6. - 130.92 - 144.95
7. 859 |137.88 8.39 157.40
8. 11.93 - - -
9, - 178.34 - 164.56
10. 11.24 - 11.33 -
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Table 5: *H and **C NMR Chemical Shifts (ppm) of L2, C2 and C20

H

H H

Cl 6 C\ N 9 N 11 12

) AN \ﬁ/ 10 ~CH,CH,

3 1 >
5 OH

Ligand L2 Complex C2 Complex C20
Atoms |8 (H) [6 PC) |6 (H) |8 BC) |6 (H) |6 *C)
1. 10.33 | 155.25 - 157.32 - 150.44
2. 8.03 [ 12338 | 7.67 |131.87 | 7.90 |131.87
3. 6.86 | 118.00 | 6.87 |119.76 | 6.90 |119.76
4, - |126.21 - 132.38 - 132.83
5. 6.88 | 122.37 | 7.40 |[123.88 | 7.39 |123.90
6. - 113012 - 136.92 - 131.87
7. 8.29 | 140.61 | 8.30 |155.08 | 8.70 |157.35

8. 11.39 - - - - -
9. - 178.94 - 167.29 - 169.05

10. 1124 | - 11.43 - 11.42 -
11. 355| 3823 | 361 | 4033 | 362 | 40.12
12. 1.15| 2967 | 116 | 3820 | 1.28 | 38.82
-Bipy - - - - - 152.32,
122.64,
121.32.
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Table 6: *H and **C NMR Chemical Shifts (ppm) of L3 and C3

10
H H H 12
C'\4 NG ?\N/é\'\g/'\' 11 13
! ! 16 14
’ 2 OH 15
Ligand L3 Complex C3
Atoms |8 (*H) [6 PC) |8 (H) |8 (*C)
1. 10.53 | 155.88 - 157.32
2. 8.15 |127.00 7.76 132.56
3. 7.23 | 126.17 7.27 124.12
4. - 138.52 - 140.46
5. 7.43 [ 123.97 7.44 122.75
6. - 128.60 - 128.70
7. 8.24 |139.67 8.73 [153.33
8. 11.78 - - -
9. - 176.62 - 161.83
10. 10.29 - 9.73 -
11. - 131.17 - 133.34
12. 6.87 |121.84 6.88 |121.97
13. 7.00 [121.19 7.25 | 120.04
14. 7.48 [ 122.70 767 |122.27
15. 6.90 |118.23 7.00 [119.98
16. 7.53 [ 127.90 7.70 | 129.00
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Table 7: *H and **C NMR Chemical Shifts (ppm) of L4 and C6

Cl

12
11 13
5 6 H H 9 14
?kN/N\C 10
. || 15
5 0
5 OH
Ligand L4 Complex C6
Atoms |8 (*H) |8 Bc) |6 *H) |6 *C)
1. 9.32 |159.25 - 160.00
2. 7.10 |133.59 7.54 134.77
3. 6.93 |130.41 6.95 133.39
4, - 145.71 - 155.61
5., 7.40 |120.00 781 |122.17
6. - 121.32 - 125.38
7. 8.43 |134.10 8.91 |158.62
8. 11.10 - - -
9, - 162.71 - 169.58
10. - 129.74 - 131.62
11. 712 |118.70 7.00 |118.87
12. 7.27 |110.78 7.14  |113.01
13. 733 [112.90 7.40 |121.08
14. - 156.42 - 158.62
15. 738 [117.80 7.44  |121.02
16. 3.86 |55.37 3.79 55.82

16
OCH,
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Table 8: *H and **C NMR Chemical Shifts (ppm) of L5, C7 and C9

cl E\ /H\9 o0 11
A 7 N” 8 lcl: \ /
1 o 13 12
3 5 OH

Ligand L5 Complex C7 Complex C9
Atoms |8 CH) |8 BO) |6 tH) |8 BC) |6 *H) |6 *C)
1. 12.15 | 154.63 - | 158.48 - | 158.93
2. 7.93 |127.84 | 7.93 [134.64 | 7.55 |133.69
3. 6.67 | 121.34 | 6.68 [122.19 | 6.81 |121.73
4. - 14613 - | 147.62 - 14593
5. 7.61 | 12354 | 7.80 | 12545 | 7.30 |125.42
6. - 12611 - [133.30 - ] 133.69
7. 8.58 | 146.70 | 8.85 |155.22 | 8.41 |152.68
8. 1111 | - - - - -
9. - | 156.45 - | 162.44 - | 163.14
10. - 13131 - [144.90 - 14562
11. 7.27 |118.73 | 7.52[121.06 | 6.70 |120.76
12. 6.90 |112.72 | 7.20[113.14 | 650 |112.06
13. 6.91 | 11590 | 6.97 [117.05 | 6.49 |116.17
-CHOpwmr) | - - - - 8.01 |162.88
-CH3 owr) - - - - 2.94 | 3164
-CHapeny | - - - - 252 | 36.72
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Table 9: *H and **C NMR Chemical Shifts (ppm) of L6 and C8

Cl

12
11
13
5 5 H H o
CY:%N - é\l e 10 Y15 o
1 (N
5 OH

Ligand L6 Complex C8

Atoms |8 *H) |6 °C) |8 (*H) |8 (*C)
1. 1220 | 156.54 - 158.01
2. 779 | 121.17 7.74 |125.26
3. 6.31 | 103.37 6.39 |108.73
4. - 131.35 - 134.28
5. 764 |118.78 7.74 [120.80
6. - 128.78 - 131.14
7. 8.61 | 146.44 891 | 163.56

8. 11.26 - - -

9. - 165.80 - 170.08
10. - 130.36 - 132.85
11. 6.36 | 106.41 6.40 | 104.90
12. 6.38 | 108.15 6.95 | 113.21
13. 1028 |162.75 | 10.32 | 161.00
14. 7.32 [ 12351 7.60 | 127.84
15. 11.95 [163.47 | 11.33 | 165.20

OH

74



Table 10: *H and **C NMR Chemical Shifts (ppm) of L7, C10, C11 and C12

16 17 1 12
OCH,CH; 13
H H
5 6 C7:§N/EI3\I\(? 10 < OCH
4 1 ” 15 3
3 o)
5 OH

Ligand L7 Complex C10 Complex C11 Complex C12
Atoms d(H) [6 Pc) |6 (H) |6 PC) |6 (H) |8 o) |6 (*H) |6 (PC)
1. 12.04 159.27 - 160.00 - 159.44 - 162.31
2. 752 |134.21 7.55 |130.55 7.69 132.54 7.58 130.00
3. 6.62 | 112.87 6.97 |112.92 6.83 112.75 7.01 112.42
4, 6.85 | 116.22 7.00 |117.29 7.28 119.58 7.32 118.12
5. - 147.52 - 148.02 - 151.49 - 156.19
6. - 119.06 - 121.22 - 125.45 - 121.52
7. 8.64 | 148.41 8.91 |156.75 8.49 153.82 8.94 159.30
8. 10.96 - - - - - - -
9. - 162.56 - 169.02 - 170.06 - 169.00
10. - 129.79 - 126.06 - 129.19 - 125.55
11. 7.10 | 118.97 7.46 |120.92 7.32 121.28 7.46 120.37
12. 6.83 | 115.26 7.19 |116.00 7.02 118.00 7.23 117.77
13. 7.02 117.75 7.45 118.70 7.60 121.06 7.49 120.35
14. - 147.07 - 149.85 - 148.63 - 147.60
15. 7.42 | 121.04 7.46 |122.08 8.04 124.34 7.60 125.22
16 4.36 64.14 4.04 64.85 4.08 65.60 4.08 64.35
17 3.10 14.76 3.13 15.26 3.85 15.07 3.83 14.72
18 3.40 55.37 3.33 55.81 4.02 55.42 4.06 55.27
-CHa(Hmpa) - - - - 2.95 36.60 - -
CHO/CH3pwr) - - - - - - 7.95/2.89 | 162.19
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Table 11: *H and **C NMR Chemical Shifts (ppm) of C13, C14 and C4

16 17 1 12
OCH,CH, 13
H H
5 6 (7:%N/ é\' \cf 10 < oc:lH8
4 1 ” 15 3
0
5 OH

Complex C13 Complex C14 Complex C4
Atoms dCH) |6 o) |[a(H) |6 B |6 tH) |6 *o)
1. - 159.83 - 159.33 - 159.30
2. 753 [131.88 | 7.60 |130.05 758 |131.36
3. 7.18 [113.00 | 7.20 [112.44 717 11242
4, 7.39 12092 | 7.30 [120.73 7.47 12152
5., - 148.13 - 131.38 - 147.61
6. - 122.08 - 121.57 - 120.37
7. 8.88 | 156.75 8.92 |156.23 8.93 |156.19
9. - 169.07 - 168.58 - 168.54
10. - 130.55 - 125.57 - 130.00
11. 7.25 [119.34 7.24 |120.41 7.30 | 120.70
12. 7.12 [ 116.00 7.01 |118.16 7.02 |118.68
13. 7.23 |118.68 7.16 |118.70 7.21 |118.11
14. - 150.00 - 147.64 - 149.47
15. 7.44 |126.06 7.47 | 122.22 756 | 12554
16 402 | 64.85 4.07 | 64.79 411 |64.35
17 331 | 15.26 2.87 |14.76 317 |14.72
18 3.77 | 55.76 3.87 [55.30 3.83 |55.27
Imidazole/ 7.96 |121.22 - - 3.38 48.58
Methanol 79.82
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Table 12: *H and **C NMR Chemical Shifts (ppm) of L8, C5 and C17

14 15
OCH,CHj
S E\ /H\ 9/10()> 11
\ 758 e\
1 ﬂ 13 12
3 5 OH
Ligand L8 Complex C5 Complex C17

Atoms |8 *H) [ *°c) |8 *H) |6 *c) |6 (H) |6 *C)
1. 11.12 [ 153.38 - 156.05 - 154.42
2. 8.03 |127.65 7.93 14472 7.87 |133.33
3. 6.78 | 122.22 7.28 125.90 6.94 |121.75
4, 7.45 |123.16 7.21 121.78 711 | 122.69
5, - 140.14 - 146.97 - 145.05
6. - 128.60 - 147.75 - 150.07
7. 8.24 |140.11 8.86 |149.41 8.67 |153.66

8. 11.28 - - - - -
9, - 173.33 - 161.62 - 177.87
10. - 133.12 - 135.75 - 132.28
11. 7.16 | 118.17 7.03 |121.00 712  |119.98
12. 6.95 |112.84 6.69 |[112.69 6.53 |113.00
13. 7.01 |115.19 725 [116.31 718 [117.02
14. 428 | 63.34 4.07 64.64 4.35 64.03
15. 3.16 | 15.56 3.16 14.74 3.15 15.67
-Bipy - - - - 8.64, 156.78,
8.90, 125.14,
112.32
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Table 13: *H and **C NMR Chemical Shifts (ppm) of L9 and C15

16 17 » 12
OCH,CH, 13
” 6 E\ /H | 14
4 7 N 8 |(|: 10 15
5 L N o) OH
2
Ligand L9 Complex C15
Atoms |8 (*H) [6 *C) |8 (‘H) |8 (*C)
1. 11.29 [ 156.92 - 158.63
2. 8.13 |121.17 7.78 129.17
3. 6.87 |116.12 7.28 118.94
4. 736 | 121.75 7.46 121.90
5, - 138.11 - 134.20
6. - 128.60 - 130.12
7. 8.24 | 144.44 9.10 | 147.64
8. 10.98 - - -
9, - 167.78 - 169.16
10. - 133.12 - 135.72
11. 6.38 |118.71 6.90 |120.50
12. 6.95 |109.12 7.15 |113.28
13. 6.87 |115.19 724 |117.02
14. 6.44 | 118.64 7.01 |12555
15. 1155 [162.11 | 11.39 |160.28
16. 4.36 62.32 4.18 64.41
17. 3.55 20.21 3.37 21.19
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Table 14: *H and **C NMR Chemical Shift (ppm) of L10 and C21

Ligand L10 Complex C21

Atoms |8 (H) |8 *C) |6 (H) |s (Fo)
1. 10.46 | 147.23 - 149.43
2. 8.32 | 121.67 | 833 |121.37
3. - [ 125.82 - 125.49
4, 7.6 [ 12221 | 722 [123.06
5, - 12877 | - 129.43
6. - 13216 | - 138.09
7. 8.44 13930 | 871 [155.75
8. 11.18 - - -
9, - [179.48 - 175.00
10. 8.62 - 9.00 -
11. 3.29 | 40.23 | 3.40 64.72
12. 2.00 | 28.12 | 252 30.78
e B R
125,




Table 15: *H and **C NMR Chemical Shift (ppm) of L11 and C16

12

16 17 1 OH
OCH,CHj 13
5 H H o
4 6 T8 ¢ o N
I L1t
OH
Ligand L11 Complex C16

Atoms |8 (‘H) |8 °c) |8 (*H) |8 (*C)

1. 11.37 | 155.34 - 158.01

2. 721 | 122.27 757 |126.72

3. 6.48 |113.32 6.49 |108.73

4. - 131.35 - 133.26

5. 7.73 | 118.60 7.87 |120.00

6. - 123.74 - 128.28

7. 8.67 | 14553 8.70 |164.42

8. 11.11 - - -

9. - 165.08 - 173.31

10. - 124.48 - 132.85

11. 6.46 |106.15 6.50 | 108.83

12. 6.78 |107.11 6.95 | 113.00

13. 10.18 | 162.75 | 10.08 | 163.64

14. 7.64 | 116.66 7.60 | 117.48

15. 1169 [163.47 | 11.70 | 165.92

16 331 | 64.12 3.11 65.02

17 3.87 13.00 3.68 14.57

-Bipy - - 8.54, | 154.00,
9.02 126.72
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Table 16: *H and **C NMR Chemical Shifts (ppm) of L12, C18, C22 and C23

12 13 HO
OCH,CH, ﬁ
5] § H H 10
) ?%N/é\'\lé;/\ﬂ/\/c\m/'\'\ﬁ
; ! 0 OCH,CH,
5 OH

Ligand L12 Complex C18 Complex C22 Complex C23
Atoms dCH) [a®Pc) [a(H) |6 *c) [a(H) |6 o) |6 dH) |6 Fo)
1. 1158 | 154.70 - 155.24 - 156.07 - 155.14
2. 7.26 | 137.40 7.23 | 140.00 7.17 13800 | 7.24 [139.78
3. 6.71 |115.22 6.93 |[121.32 6.54 |117.82 | 6.95 |11843
4. 7.00 | 11371 7.18 |120.55 731 [121.21 | 7.20 |[120.41
5, - 145.88 - 147.63 - 141.19 - 149.28
6. - 120.74 - 125.47 - 122.22 - 121.19
7. 8.33 |148.93 871 |149.42 8.86 |161.00 | 873 [162.21
8. 11.19 - - - - - - -
9. - 167.82 - 175.00 - 176.26 - 174.80
10. 4.06 64.12 4.06 66.67 4.13 67.00 | 4.07 64.23
11. 3.44 14.70 3.44 14.75 3.57 1519 | 3.0 14.61
12. 4.38 64.34 4.37 64.36 4.42 65.27 | 4.67 58.25
13. 3.16 14.74 3.33 18.56 3.29 1472 | 3.28 25.21
-CHagmpa) - - - - 2.64 37.63 - -
-CHsomp) - - - - - - 2.89 30.66
-CHOomr) - - - - - - 7.95 |162.14
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Table 17: *H and **C NMR Chemical Shifts (ppm) of L13 and C19

HO
0
N_ o 10 u N
X < \C/\/\/ ~y \C
[ = "o
0
Ligand L13 Complex C19
Atoms |8 *H) |86 BC) |6 (H) |8 (Bo)
1. 11.47 [ 152.61 - 153.43
2. - 130.54 - 131.96
3. 7.48 |123.37 7.78 124.28
4, - 121.84 - 123.87
5, 750 | 145.77 7.90 133.25
6. - 128.82 - 131.96
7. 8.24 |151.27 8.77 154.42
8. 11.95 - - -
9, - 169.23 - 176.00
10. 3.36 43.22 3.35 56.03
11. 2.57 22.54 2.50 25.25

Cl
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Table 18: *H and **C NMR Chemical Shifts (ppm) of L14 and C24

HO
o)
6 E§ /H\g /10\/\/ﬂ N
7 N~ 8 ﬁ 1 H ﬁ
! 0
) OH
Ligand L14 Complex C24
Atoms |6 ‘H) |86 BC) |6 (H) |8 (*C)
1. 11.40 | 158.04 - 153.43
2. 7.37 | 110.40 6.44 132.75
3. 6.30 |111.42 7.41 124.28
4, - 131.22 - 123.87
5. 7.22 |128.76 7.81 133.25
6. - 142.24 - 131.96
7. 8.19 |160.18 8.70 154.42
8. 11.02 - - -
9. - 173.19 - 176.00
10. 3.45 40.05 3.54 56.03
11. 2.54 23.73 2.46 25.25
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