
 

   i 
 

Supporting information for the dissertation 

 Theophylline-derived N-heterocyclic carbenes and their metal complexes 

 

Masoomeh Fereidoonzadeh 

Bergische Universität Wuppertal, the faculty of Mathematics and Natural Sciences 

Gauß straße 20 – 42119 Wuppertal, Germany 

 

 

              Content: 

 

NMR Spectra of (1a)  ................................................................................................................................ (S1) 

NMR Spectra of (1b)  ................................................................................................................................ (S2) 

NMR Spectra of (2a)  ................................................................................................................................ (S3) 

NMR Spectra of (2b)  ................................................................................................................................ (S4) 

NMR Spectra of (3a-1)  ............................................................................................................................. (S5) 

NMR Spectra of (3a-2)  ............................................................................................................................. (S6) 

NMR Spectra of (3b-1)  ............................................................................................................................. (S7) 

NMR Spectra of (3b-2)  ............................................................................................................................. (S8) 

NMR Spectra of (4a)  ................................................................................................................................ (S9) 

NMR Spectra of (4b)  .............................................................................................................................. (S10) 

NMR Spectra of (5a-1)  ........................................................................................................................... (S11) 

NMR Spectra of (5a-2)  ........................................................................................................................... (S12) 

NMR Spectra of (5b-1)  ........................................................................................................................... (S13) 

NMR Spectra of (5b-2)  ........................................................................................................................... (S14) 

NMR Spectra of (6a-1)  ........................................................................................................................... (S15) 

NMR Spectra of (6a-2)  ........................................................................................................................... (S16) 

NMR Spectra of (6b-1)  ........................................................................................................................... (S17) 

NMR Spectra of (6b-2)  ........................................................................................................................... (S18) 

NMR Spectra of (7a-1)  ........................................................................................................................... (S19) 

NMR Spectra of (7a-2)  ........................................................................................................................... (S20) 

NMR Spectra of (7b-1)  ........................................................................................................................... (S21) 

NMR Spectra of (7b-2)  ........................................................................................................................... (S22) 

NMR Spectra of (Ag1)  ............................................................................................................................ (S23) 



 

   ii 
 

 

 

NMR Spectra of (Ag2)  ............................................................................................................................ (S24) 

NMR Spectra of (Ag3)  ............................................................................................................................ (S25) 

NMR Spectra of (Ag4)  ............................................................................................................................ (S26) 

NMR Spectra of (Ag5)  ............................................................................................................................ (S27) 

NMR Spectra of (Ag6)  ............................................................................................................................ (S28) 

NMR Spectra of (Ag7)  ............................................................................................................................ (S29) 

NMR Spectra of (Au1)  ............................................................................................................................ (S30) 

NMR Spectra of (Au2)  ............................................................................................................................ (S31) 

NMR Spectra of (Au3)  ............................................................................................................................ (S32) 

NMR Spectra of (Rh1)  ............................................................................................................................ (S33) 

NMR Spectra of (Rh2)  ............................................................................................................................ (S34) 

NMR Spectra of (Au4)  ............................................................................................................................ (S35) 

NMR Spectra of (Au5)  ............................................................................................................................ (S36) 

NMR Spectra of (Pd1)  ............................................................................................................................ (S37) 

NMR Spectra of (Pd2)  ............................................................................................................................ (S38) 

NMR Spectra of (T-1)  ............................................................................................................................. (S39) 

NMR Spectra of (T-2)  ............................................................................................................................. (S40) 

NMR Spectra of (T-3)  ............................................................................................................................. (S41) 

NMR Spectra of (T-4)  ............................................................................................................................. (S42) 

NMR Spectra of (Ag8)  ............................................................................................................................ (S43) 

NMR Spectra of (Au6)  ............................................................................................................................ (S44) 

NMR Spectra of (Ag10)  .......................................................................................................................... (S45) 

 

 

 

 

 

 



 

   S1 
 

NMR Spectra of (1a) 

 

 

 
 

 

 

1

2
3
4

5
6 7

8

9

10

11

12
13

N

N

O

O N

N
14

 



 

   S2 
 

NMR Spectra of (1b) 
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NMR Spectra of (2a) 
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NMR Spectra of (2b) 
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NMR Spectra of (3a-1) 
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NMR Spectra of (3a-2) 
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NMR Spectra of (3b-1) 



 

   S8 
 

 

 

 

1

2
3
4

5
6 7

8

9

10

11

12
13

N

N

O

O N
+

N
Br

14

15

16
S

O

O

O
–
O 17

 

NMR Spectra of (3b-2) 
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NMR Spectra of (4a) 
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NMR Spectra of (4b) 
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31P NMR 
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NMR Spectra of (5a-1) 
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NMR Spectra of (5a-2) 
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NMR Spectra of (5b-1) 
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NMR Spectra of (5b-2) 
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NMR Spectra of (6a-1) 
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NMR Spectra of (6a-2) 
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NMR Spectra of (6b-1) 
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NMR Spectra of (6b-2) 
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NMR Spectra of (7a-1) 
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13C NMR (151 MHz, DMSO) δ 153.11, 150.48, 139.96, 138.02, 131.17, 120.19, 108.22, 49.72, 

46.38, 28.47,18.59, 14.27. 
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NMR Spectra of (7a-2) 
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NMR Spectra of 7b-1 
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13C NMR (151 MHz, DMSO) δ 152.44 (C6=O), 149.51 (C2=O), 138.33 (C8), 

136.86 (C4), 106.41 (C5), 50.18 (C12), 44.74 (C14), 31.49 (C11), 28.35 

(C10), 14.80 (C15), 2.24 (C13) 

 

NMR Spectra of (7b-2) 
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NMR Spectra of (Ag1) 
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NMR Spectra of (Ag2) 



 

   S25 
 

 

 

 

 

 

 

 

N

N

O

O N

N

Ag
+
NH3

Br

PF6
-1

2
3

4

5
6

10

11

12

14

7

8

9

13

 

NMR Spectra of (Ag3) 
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NMR Spectra of (Ag4) 
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NMR Spectra of (Ag5) 
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NMR Spectra of (Ag6) 
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NMR Spectra of (Ag7) 
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NMR Spectra of (Au1) 
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NMR Spectra of (Au2) 
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NMR Spectra of (Au3) 
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NMR Spectra of (Rh1) 
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NMR Spectra of (Rh2) 



 

   S35 
 

 

 

 

 

 

N

N

O

O N

N

Au I
–

 

NMR Spectra of (Au4) 
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NMR Spectra of (Au5) 
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NMR Spectra of (Pd1) 
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NMR Spectra of (Pd2) 
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NMR Spectra of (T-1) 



 

   S40 
 

 

 

 

 

 

 

N

N N
+

N

O

O

S

1

2 3 4

5
6

7

8

9

10

11

12
13

14

15

16

16'

17

17'
18

PF6-

15'

 

NMR Spectra of (T-2) 
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NMR Spectra of (T-3) 
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NMR Spectra of (T-4) 
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NMR Spectra of (Ag8) 
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NMR Spectra of (Au6) 
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NMR Spectra of (Ag10) 
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