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1. Characterization of H2LS and H2LSEt 

1.1.  NMR spectra of the ligands 
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Figure S1. 1H NMR spectrum of the starting material (mixture of 3 and 2) (300.13 MHz, DMSO-d6) 
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Figure S2. 1H NMR spectrum of crude 6 prepared by the treatment of the mixture of 3 and 2 with NH2OH∙HCl (1.25 equiv) (EtOH, reflux, 2 h) 

(600.13 MHz, DMSO-d6) 
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Figure S3A. 1H NMR spectrum of (5R*,6R*,12R*,13R*)-6 (600.13 MHz, DMSO-d6) 
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Figure S3B. 13C NMR spectrum of (5R*,6R*,12R*,13R*)-6 (150.90 MHz, DMSO-d6) 
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Figure S3C. 1H,1H COSY spectrum of (5R*,6R*,12R*,13R*)-6 (150.90 MHz, DMSO-d6) 
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Figure S3D. 1H,13C HSQC spectrum of (5R*,6R*,12R*,13R*)-6 (Bruker Avance III, DMSO-d6) 
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Figure S3E. 1H,13C HMBC spectrum of (5R*,6R*,12R*,13R*)-6 (Bruker Avance III, DMSO-d6) 
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Figure S3F. Fragment of 1H,13C HMBC spectrum of (5R*,6R*,12R*,13R*)-6 (Bruker Avance III, DMSO-d6) 
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Figure S3G. Fragment of 1H,13C HMBC spectrum of (5R*,6R*,12R*,13R*)-6 (Bruker Avance III, DMSO-d6) 
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Figure S3H. 1H,1H NOESY spectrum of (5R*,6R*,12R*,13R*)-6 (600.13 MHz, DMSO-d6) 
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Figure S4A. 1H NMR spectrum of (5R*,6R*,12R*,13R*)-8 (600.13 MHz, DMSO-d6) 
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Figure S4B. 1H NMR spectrum of (5R*,6R*,12R*,13R*)-8 (600.13 MHz, CDCl3). 
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Figure S4C. 13C NMR spectrum of (5R*,6R*,12R*,13R*)-8 (150.90 MHz, DMSO-d6). 
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Figure S4D. 13C NMR spectrum of (5R*,6R*,12R*,13R*)-8 (150.90 MHz, CDCl3). 
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 Figure S4E. 1H,1H COSY spectrum of (5R*,6R*,12R*,13R*)-8 (150.90 MHz, CDCl3). 
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Figure S4F. Fragment of 1H,1H COSY spectrum of (5R*,6R*,12R*,13R*)-8 (150.90 MHz, CDCl3). 
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Figure S4G. 1H,13C HSQC spectrum of (5R*,6R*,12R*,13R*)-8 (Bruker Avance III, CDCl3). 
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Figure S4H. 1H,13C HMBC spectrum of (5R*,6R*,12R*,13R*)-8 (Bruker Avance III, CDCl3). 



S21 
 
 

3.1 3.0 2.9 2.8 2.7 2.6 2.5 2.4 2.3 2.2 2.1 2.0 1.9 1.8 1.7 1.6

F2 Chemical Shift (ppm)

159

160

161

162

163

164

165

166

167

168

169

170

171

172

173

174

F
1
 C

h
e
m

ic
a
l 
S

h
if
t 
(p

p
m

)

  

Figure S4I. Fragment of 1H,13C HMBC spectrum of (5R*,6R*,12R*,13R*)-8 (Bruker Avance III, CDCl3). 
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Figure S4J. Fragment of 1H,13C HMBC spectrum of (5R*,6R*,12R*,13R*)-8 (Bruker Avance III, CDCl3). 
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Figure S4K. 1H,1H NOESY spectrum of (5R*,6R*,12R*,13R*)-8 (600.13 MHz, CDCl3). 
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Figure S4L. Fragment of 1H,1H NOESY spectrum of (5R*,6R*,12R*,13R*)-8 (600.13 MHz, CDCl3). 
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Figure S4M. Fragment of 1H,1H NOESY spectrum of (5R*,6R*,12R*,13R*)-8 (600.13 MHz, CDCl3). 
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1.2.  ESI-MS of the ligands 

 

 

Figure S5. Positive ion ESI-MS for H2LS. 

 

Figure S6. Negative ion ESI-MS for H2LS. 
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Figure S7. Positive ion ESI-MS for H2LSEt. 
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1.3.  IR spectra of the ligands 
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Figure S8. IR spectrum of (5R*,6R*,12R*,13R*)-6 (KBr). 



S29 
 
 

 

3600 3400 3200 3000 2800 2600 2400 2200 2000 1800 1600 1400 1200 1000 800 600 400

Wavenumber (cm-1)

30

35

40

45

50

55

60

65

70

75

80

85

90

95

100

%
T

ra
n
s
m

it
ta

n
c
e

3
2
8
0
.0

8

2
9
5
4
.3

6
2
9
2
7
.8

8

2
8
6
9
.8

9

1
6
3
0
.0

2

1
5
6
2
.0

1

1
4
0
5
.2

4

1
3
0
5
.7

3
1
2
6
3
.5

1
2
4
2
.0

2

1
1
4
0
.3

7

9
6
9
.9

9
9
4
7
.0

9

6
5
2
.1

5

 

Figure S9. IR spectrum of (5R*,6R*,12R*,13R*)-8 (KBr). 
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2. Characterization of Ni(II) complexes 

 

 

Scheme S1. The atom numbering for the assignment of resonances of Ni(II) complexes. 

 

 

Figure S10. Positive ion ESI-MS for NiIILS.   



S31 
 
 

 

 

Figure S11. Negative ion ESI-MS for NiIILS.   
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Figure S12. 1H NMR spectra for NiIILS. 

 
Figure S13. 13C NMR spectra for NiIILS.   
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Figure S14. IR spectra for NiIILS.   

 

Figure S15. UV–vis absorption spectrum for NiIILS in methanol.   
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Figure S16. Positive ion ESI-MS for NiIILSMe.   



S35 
 
 

 

Figure S17. Negative ion ESI-MS for NiIILSMe.   
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Figure S18. 1H NMR spectra for NiIILSMe.   

 

 

 
Figure S19. 13C NMR spectrum for NiIILSMe.   
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Figure S20. IR spectra for NiIILSMe.   

 

Figure S21. UV–vis absorption spectrum of NiIILSMe in methanol.   
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Figure S22. Positive ion ESI-MS for NiIILSEt. 
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Figure S23. Negative ion ESI-MS for NiIILSEt. 
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Figure S24. 1H NMR spectrum for NiIILSEt.   
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Figure S25. 13C NMR spectra for NiIILSEt.   
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Figure S26. IR spectrum of NiIILSEt.  

 

Figure S27. UV–vis absorption spectrum of NiIILSEt.   



S43 
 
 

 

3. Crystallographic data 

 

Table S1. Deviation of atoms in 5-membered rings from respective NiN2 planes in NiIILS. 

Atom NiN1N2C3N4 NiN8N9C10N11 

N2/N9 –0.393(5) –0.387(5) 

C3/C10 –0.237(5) –0.302(4) 

Conformation envelope envelope 

 

Table S2. Deviation of atoms in 6-membered rings from respective NiN2 planes in NiIILS. 

Atom NiN4C5C6C7N8 NiN11C12C13C14N1 

C5/C12 0.636(5) 0.393(5) 

C6/C13 0.270(6) 0.874(5) 

C7/C14 –0.145(5) 0.193(5) 

C15/C16 2.155(5) 1.529(6) 

Conformation A B 
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Table S3. Crystal Data and Details of Data Collection and Refinement for H2LS, H2LSEt, NiLS, NiLSMe and NiLSEt. 

compound H2LS H2LSEt
 NiLS NiLSMe NiLSEt 

empirical formula C16H26N6S2 C20H34N6S2 C16H24N6NiS2 C18H28N6NiS2 C20H32N6NiS2 

fw 366.55 422.65 423.24 451.29 479.34 

space group Pbca P-1 Cc P21/c P-1 

a, Å   17.0619(9) 9.2324(7) 17.4292(5) 11.5410(2) 11.6032(10) 

b, Å 9.7583(3) 10.4294(7) 6.6235(3) 13.7657(2) 13.6885(12) 

c, Å 21.8947(7) 12.5483(8) 16.2981(5) 13.0159(2) 16.1127(13) 

, °  101.269(5)   112.018(3) 

, °  103.562(6) 100.416(2) 103.9050(10) 90.826(3) 

, °  93.900(6)   107.495(3) 

V [Å3] 3645.4(3) 1143.68(14) 1850.48(11) 2007.24(6) 2239.3(3) 

Z 8 2 4 4 2 

 [Å] 0.71073 1.54186 0.71073 0.71073 0.71073 

calcd, g cm−3 1.336 1.227 1.519     1.493   1.422 

cryst size, mm3 0.10  0.08  0.03 0.13  0.11  0.11 0.24  0.15  0.07 0.31  0.18  0.14 0.25  0.10  0.05 

T [K] 100(2) 300(2) 100(2) 100(2) 200(2) 

, mm−1 0.303 2.238 1.286 1.191 1.072 

R1
a 0.0282 0.0488 0.0292 0.0254 0.0362 

wR2
b 0.0739 0.1456 0.0679 0.0639 0.0869 

GOFc 1.038 1.056 1.089 1.021 1.010 

CCDC no. 2324332 2324333 2324334 2324335 2324336 
a R1 = ||Fo|  |Fc||/|Fo|. 

b wR2 = {[w(Fo
2  Fc

2)2]/[w(Fo
2)2]}1/2. c GOF = {[w(Fo

2  Fc
2)2]/(n  p)}1/2, where n is the number of reflections and p 

is the total number of parameters refined. 
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Figure S28. Formation of dimeric associates in the crystal of NiIILS via two intermolecular 

hydrogen bonding interactions of the thiolactam group of the type N9–H···S1i and N2i–H···S2. 

Symmetry code: (i) x – 0.5, y – 0.5, +z.  

 

 

 

 

 

 

 

 


