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(CN)2Cob(III)C1(n-butylamide) 3 
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 (CN)2Cob(III)C1(n-butylamide) 3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

N
N N

N

O

O

N
H

O

C
O

2
M

e
C

O
2
M

e

M
e
O

2
C

M
e
O

2
C

C
O

2
M

e C
o

C
N

C
N



S5 

 

(CN)2Cob(III)C1(ethanolamide)(-COOH) 5a 

Note: The broadening of peaks in the 
1
H NMR spectrum made it impossible to decipher and 

consequently high resolution 
13

C spectra could not be obtained. This was caused by the 

presence of the acid group. 
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(CN)2Cob(III)C1(ethanolamide)(NH-Serine-OMe) 6 
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1
H NMR (500 MHz, CD2Cl2) δ (ppm); 6.86 (d, J = 6.8 Hz, 1H, 8d), 6.79 (t, J = 4.8 Hz, 1H, 

7d), 5.62 (s, 1H, 10), 4.27 (dd, J = 2.9 and 3.9 Hz, 1H, 8e), 3.75 (s, 7H, 8f, 19 and -OCH3), 

3.70 (s, 3H, -OCH3), 3.68 (s, 3H, -OCH3), 3.67 (s, 3H, -OCH3), 3.65 (s, 3H, -OCH3), 3.57 (s, 

4H, 8f and -OCH3), 3.47-3.40 (m, 4H, 7f and 7b), 3.25-3.19 (m, 1H, 7e), 3.15-3.12 (m, 1H, 

7e), 3.09 (t, J = 4.9 Hz, 1H, 13), 2.87-2.79 (m, 1H, 18), 2.67 (dd, J = 4.3 and 2.2 Hz, 1H, 3), 

2.64-2.63 (m, 2H, 18a), 2.62-2.55 (m, 2H, CH2), 2.54-2.51 (m, 1H, 2b), 2.48-2.35 (m, 4H, 8b 

and CH2), 2.30 (d, J = 14.6 Hz, 1H, 2b), 2.25 (s, 5H, 15a, 8 and CH2), 2.20 (s, 2H, CH2), 

2.12 (s(br), 7H, 5a, 8a and CH2), 2.11-2.05 (m, 2H, CH2), 1.87-1.82 (m, 1H, CH2), 1.78 (s, 

3H, 7a), 1.45 (s, 3H, 2a), 1.38 (s, 3H, 1a), 1.36 (s, 3H, 12a), 1.26 (s, 3H, 17a), 1.20 (s, 3H, 

12a). 

13
C NMR (125 MHz, CD2Cl2) δ (ppm); 177.1 (11), 176.9 (16), 176.4 (4), 173.8 (C=O), 173.0 

(C=O), 172.8 (C=O), 172.7 (C=O), 172.5 (C=O), 172.0 (C=O), 171.9 (7c), 171.2(9), 170.8, 

170.1, 163.4 (14), 161.3 (6), 107.3 (15), 103.1 (5), 91.6 (10), 83.3 (1), 74.9 (19), 62.5 (8f), 

61.5 (7f), 60.6 (3), 58.8 (17), 57.1 (8), 55.3 (13), 53.4 (-OCH3), 52.6 (-OCH3), 52.3 (-OCH3), 

52.1 (-OCH3), 51.9 (-OCH3), 51.8 (-OCH3), 51.1 (7), 48.1 (2b), 47.0 (12), 46.3 (2), 43.6 (7e), 

41.9 (7c), 39.9 (18), 33.9 (8b), 32.5, 32.3, 31.9 (12a), 31.8 (19), 30.5 (8a), 29.9, 27.3, 25.7, 

25.1, 22.1 (2a), 19.6 (12a), 19.1, 18.3 (17a), 17.1 (7a), 15.6 (15a), 15.5 (5a).  
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(CN)2Cob(III)C1(ethanolamide)(NH-Serine-OMe) 6 
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(CN)2Cob(III)C1(ethanolamide)(NH-Serine-OMe) 6 
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(CN)2Cob(III)C1(ethanolamide)(NH-Serine-OMe) 6 
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(CN)2Cob(III)C1(ethanolamide)(NH-Serine-OMe) 6 
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(CN)2Cob(III)C1(ethanolamide)(NH-Serine-OMe) 6 
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(CN)2Cob(III)C1(lactone)(diglycolamide) 8 
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1
H NMR (500 MHz, CD2Cl2) δ (ppm); 7.00 (t, J = 5.0 Hz, 1H, 8d), 5.70 (s, 1H, 10), 3.84 (d, 

J = 10.8 Hz, 1H, 19), 3.76-3.74 (m, 4H, -OCH3 and 3), 3.69 (s, 7H, -OCH3 and 8f), 3.68 (s, 

3H, -OCH3), 3.59 (s, 3H, -OCH3), 3.50-3.32 (m, 7H, 8e, 8f, 8g and 8h), 3.15-3.10 (m, 1H, 

8e), 3.06 (dd, 1H, J = 4.5 and 1.4 Hz, 13), 2.86-2.82 (m, 1H, 18), 2.79 (d, 2H, J = 5.9 Hz, 7b), 

2.70-2.65 (m, 1H, 8b), 2.63 (d, 2H, J = 6.2 Hz, 18a), 2.59-2.53 (m, 4H, 2b, 8b and CH2), 

2.50-2.39 (m, 2H, 8a and CH2), 2.30 (d, 1H, J = 15.8 Hz, 2b), 2.26 (s, 3H, 15a and CH2), 

2.21-2.15 (m, 7H, CH2, 5a and 8a), 2.11-2.02 (m, 3H, CH2), 1.99-1.91 (m, 1H, CH2), 1.84-

1.74 (m, 2H, CH2), 1.65 (s, 3H, 7a), 1.46 (s, 3H, 1a), 1.37 (s, 6H, 12a and 2a), 1.26 (s, 3H, 

17a), 1.17 (s, 3H, 12a). 

13
C NMR (125 MHz, CD2Cl2) δ (ppm); 178.9 (11), 176.8 (16), 176.0 (4), 173.7 (C=O), 

173.05 (C=O), 173.01 (7c), 172.9 (C=O), 171.9 (C=O), 171.1 (C=O), 166.7 (9), 163.3 (14), 

160.2 (6), 133.8 (CN), 128.0 (CN), 104.3 (5 and 15), 95.1 (8), 88.2 (10), 83.2 (1), 75.4 (19), 

72.9 (8f), 69.6 (8f), 61.4 (8f), 58.7 (17), 57.1 (3), 54.0 (13), 52.6 (-OCH3), 52.1 (-OCH3), 

52.0 (-OCH3), 51.9 (-OCH3), 51.8 (-OCH3), 50.4 (7), 47.8 (12), 45.9 (2), 43.3 (7b), 41.3 (2b), 

39.7 (18), 39.4 (8e), 33.7 (8b), 32.9, 31.9 (18a), 31.0 (8a), 30.8 (12a), 30.4, 29.9, 29.8, 25.9, 

25.0, 22.1 (1a), 19.7 (12a), 19.3 (7a), 18.5 (17a), 17.2 (5a), 16.9 (2a), 15.6 (15a). 
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(CN)2Cob(III)C1(lactone)(diglycolamide) 8 
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(CN)2Cob(III)C1(lactone)(diglycolamide)  8 
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(CN)2Cob(III)C1(lactone)(diglycolamide)  8 
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(CN)2Cob(III)C1(lactone)(diglycolamide)  8 
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(CN)2Cob(III)C1(lactone)(diglycolamide)  8 
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(CN)2Cob(III)C1(ethionic acid)(diglycolamide) 9 

Note: The broadening of peaks in the 
1
H NMR spectrum made it impossible to decipher and 

consequently high resolution 
13

C spectra could not be obtained. This was caused by the 

presence of the acid group. 
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(CN)2Cob(III)C1(NH-Serine-OMe)(diglycolamide) 10 
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1
H NMR (500 MHz, CD2Cl2) δ (ppm); 7.02 (t, J = 4.9 Hz, 1H, 8d), 6.82 (d, J = 7.7 Hz, 1H, 

7c), 5.62 (s, 1H, 10), 4.26-4.24 (m, 1H, 7d), 3.80-3.77 (m, 1H, 19), 3.75 (s, 4H, -OCH3 and 

7b), 3.71 (s, 4H, -OCH3), 3.68 (s, 4H, -OCH3 and 3), 3.67 (s, 3H, -OCH3), 3.65 (s, 3H, -

OCH3), 3.59 (s, 3H, -OCH3), 3.52-3.45 (m, 4H, 7e and 7b), 3.43-3.38 (m, 5H, 8f), 3.33-3.27 

(m, 1H, 8e and 8f), 3.17-3.11 (m, 1H, 8e), 3.09-3.07 (m, 1H, 13), 2.82-2.78 (m, 1H, 18), 

2.63-2.62 (m, 2H, 18a), 2.61-2.51 (m, 4H, 8a and CH2), 2.48-2.38 (m, 5H, 2b, 8b and CH2), 

2.30 (d, J = 15.3 Hz, 1H, 2b), 2.25 (s, 4H, 15a, 8 and CH2), 2.20-2.07 (m, 7H, 8a and CH2), 

2.05 (s, 3H, 5a), 1.87-1.81 (m, 2H, CH2), 1.78 (s, 3H, 7a), 1.46 (s, 3H, 2a), 1.38 (s, 3H, 1a), 

1.37 (s, 3H, 12a), 1.27 (s, 3H, 17a), 1.21 (s, 3H, 12a). 

13
C NMR (125 MHz, CD2Cl2) δ (ppm); 176.77 (16), 176.73 (11), 176.3 (3), 173.9 (C=O), 

173.0 (C=O), 172.9 (C=O), 172.0 (C=O), 171.8 (C=O), 170.8 (C=O), 169.9 (9), 163.6 (14), 

161.3 (6), 107.0 (5), 102.9 (15), 91.8 (10), 83.2 (1), 74.9 (19), 72.9, 72.8 (8f), 69.7 (8f), 62.0 

(8f), 61.4 (7e), 61.2 (7b), 58.7 (17), 56.8 (3), 56.0 (7d), 53.8 (13), 52.6 (-OCH3), 52.4 (-

OCH3), 52.2 (-OCH3), 52.1 (-OCH3), 52.0 (-OCH3), 51.9 (-OCH3), 51.8 (7), 47.2 (8), 47.0 

(12), 46.4 (2), 42.0 (2b), 39.7, 39.6 (8e), 33.9 (18), 33.7, 32.6 (12a), 32.1, 31.8, 30.0 (8a), 

29.8, 28.0, 25.7, 25.1, 22.1 (2a), 19.6 (12a), 18.8 (7a), 18.2, 17.1 (19), 15.6 (15a), 15.4 (5a). 
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0.995

1.002

0.960

1.192

1.664

1.141
4.265
4.4083.9803.9403.398
3.627

5.250
5.265

1.328

1.169
1.132

1.287

2.333
2.074
1.667

5.215

2.509
4.884

8.044

3.407

2.751
3.426

2.932

3.1853.412

3.795
3.154

5.6215

7.0204

6.8305
6.8153

4.2635
4.2489
4.0840
4.0594
4.0406
4.0294
3.8039
3.7963
3.7781
3.7535
3.7117
3.6794
3.6736
3.6515
3.5277
3.5022
3.4755
3.42163.40793.3982
3.33553.30703.2888

3.16783.15663.1402
3.09173.07993.0738

2.82912.80702.7836

2.63802.62612.60622.58292.57262.5592
2.5180
2.4683
2.4404
2.4079
2.3261
2.2961
2.2585
2.2703
2.2091
2.0735
2.1308
2.1718
2.0523
1.8759
1.8283
1.8116
1.7838
1.4682
1.3822
1.3742
1.2711
1.2165

(CN)2Cob(III)C1(NH-Serine-OMe)(diglycolamide) 10 
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(CN)2Cob(III)C1(NH-Serine-OMe)(diglycolamide) 10 
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(CN)2Cob(III)C1(NH-Serine-OMe)(diglycolamide) 10 
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(CN)2Cob(III)C1(NH-Serine-OMe)(diglycolamide) 10 
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(CN)2Cob(III)C1(NH-Serine-OMe)(diglycolamide) 10 
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(CN)2Cob(III)C1(2-{1-[2-(2-Hydroxy-ethoxy)-ethyl]-1H-[1,2,3]triazol-4-yl}-amide) 12 
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(CN)2Cob(III)C1(2-{1-[2-(2-Hydroxy-ethoxy)-ethyl]-1H-[1,2,3]triazol-4-yl}-amide) 12 
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1.180

1.074

1.091

1.004

0.999

2.031

3.346
2.5121.5142.7593.0152.579

3.985

1.856

1.090

1.200

2.054
3.502

4.400
1.360

2.472
2.717
4.664
4.650

4.929

2.808

2.707

2.625
2.705
2.613
3.118
2.683

2.469

2.8551.300

7.7867

7.4947
7.4859
7.4752

6.9374
6.9279
6.9183

6.6570

5.7829

4.5041
4.4944
4.4845
4.4535
4.4435
4.3514
4.3425
3.8287
3.7761
3.7618
3.7029
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3.6826
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3.5711
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3.2030
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2.82932.81732.80612.79662.7840

2.66732.6552

2.50312.48852.47652.45312.43432.42772.40372.3980
2.34902.33602.3069
2.26822.2365

2.12372.0999
2.05162.0398
2.0159
1.9970
1.9600
1.8714
1.8281
1.8013
1.7925
1.7766
1.7610
1.7435
1.6871
1.4525

(CN)2Cob(III)C1(ethanolamide)(2-{1-[2-(2-Hydroxy-ethoxy)-ethyl]-1H-[1,2,3]triazol-4-

yl}-amide) 15 
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(CN)2Cob(III)C1(ethanolamide)(2-{1-[2-(2-Hydroxy-ethoxy)-ethyl]-1H-[1,2,3]triazol-4-

yl}-amide) 15     
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Rhodamine-2-(2-azido-ethoxy)-ethyl ester  16 
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50.7311
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13.0089
12.9917

Rhodamine-2-(2-azido-ethoxy)-ethyl ester  16 
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(CN)2Cob(III)C1(2-{1-[rhodamine-2-(2-azido-ethoxy)-ethyl ester]-1H-[1,2,3]triazol-4-

yl}-amide) 17     
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(CN)2Cob(III)C1(2-{1-[rhodamine-2-(2-azido-ethoxy)-ethyl ester]-1H-[1,2,3]triazol-4-

yl}-amide) 17     
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Fluorescence spectra of 17 
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0.696

0.753

0.163

0.119

0.194

0.134

0.164

0.160

3.459
2.7751.8593.350
3.0573.410

0.862

3.335

2.094

2.751
3.044

1.038

2.765

1.464

17.13

3.249

2.600

4.999

2.599

3.061

0.829

5.755

4.173
2.357

2.695

2.976

7.7288

7.9335

7.5459

7.1773

3.7692
3.7504
3.7137
3.6848
3.6368
3.6118

6.1939

5.8377

5.5468

3.5453
3.4743
3.4364

3.0696
3.0590
2.9821
2.9501
2.8425
2.8070
2.7881

2.6697

2.5558
2.4828
2.4036
2.3645
2.3070
2.2760
2.2488
2.1383
2.0018
2.0767
1.8208
1.7652
1.6741
1.6309
1.4810
1.4110
1.3984
1.2631
1.1922

(CN)2Cob(III)C1(N-[2-(2-amino-ethoxy)ethoxylethyl]-amide) 18 

Note: Due to severe splitting of peaks in these spectra, caused by the presence of the terminal 

amine, the 
1
H NMR spectra are very complicated, which made it difficult to obtain high 

resolution 
13

C spectra. 
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7.3293
7.3142

5.9775
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7.2545

4.3661
4.2492
4.2349
4.2211
4.1665
4.1379
3.8005
3.7757
3.7293
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3.6873
3.6763
3.6544
3.6204

3.5032
3.4766
3.4271
3.4062
3.3433
3.3285
3.0732
3.0534

2.8125
2.7915
2.6550
2.6416
2.5542
2.4980
2.4428
2.4098
2.3535
2.3243
2.2466
2.1239
2.0829
2.0956
2.0620
1.8407
1.7470

1.8694
1.8187
1.7255
1.6731

1.4826

1.3920
1.3636
1.3273
1.3141
1.2699

(CN)2Cob(III)C1(1-{2-[2-(amino-methoxy)-ethoxy]-ethylcarbamoyl}-ethyl)-carbamic 

acid 9H-fluoren-9-yl methyl ester 19 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

N
N N

N

O
H

C
O

2
M

e

H N
O

C
O

2
M

e
C

O
2
M

e

M
e

O
2
C

M
e

O
2
C

C
O

2
M

e C
o

C
N

C
N

O
O

N H

O

N
H

F
m

o
c



S36 

 

(CN)2Cob(III)C1(1-{2-[2-(amino-methoxy)-ethoxy]-ethylcarbamoyl}-ethyl)-carbamic 

acid 9H-fluoren-9-yl methyl ester 19 
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(CN)2Cob(III)C1(1-{2-[2-(amino-methoxy)-ethoxy]-ethylcarbamoyl}-ethyl)-carbamic 

acid 9H-fluoren-9-yl methyl ester 19 
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(CN)2Cob(III)C1(N-{2-[2-(amino-methoxy)-ethoxy]-ethyl}-2-amino-propionamide) 20 

Note: Due to severe splitting of peaks in these spectra, caused by the presence of the terminal 

amine, the 
1
H NMR spectra are very complicated, which made it difficult to obtain high 

resolution 
13

C spectra. 
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