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Single crystal X-ray diffraction experiment was carried out using SMART APEX2 CCD 

diffractometer (λ(Mo-Kα) = 0.71073 Å, graphite monochromator, ω-scans) at 120 K. Collected 

data were processed by the SAINT and SADABS programs incorporated into the APEX2 

program package [1]. The structure was solved by the direct methods and refined by the full-

matrix least-squares procedure against F
2
 in anisotropic approximation. The refinement was 

carried out with the SHELXTL program [2].  
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Fig. S1. Superimposition of the coordination environment of the nickel atom in two independent 

molecules in complexes 5, showing the difference in the relative orientation of the ligands. 

  



Table 1S. Crystallographic data for compound 5. 

 Compound 5 

formula  

fw 

crystal system  

space group  

a, Å 

b, Å 

c, Å 

α, deg. 

, deg. 

γ, deg. 

V, Å
3
 

Z 

calc, gcm
-3

 

F(000) 

, mm
-1

 

  range, deg. 

independent reflections 

Completeness to theta , % 

refined parameters 

GOF (F
2
) 

reflections with I>2(I) 

R1(F) (I>2(I))
a 

wR2(F
2
) (all data)

b 

Largest diff. peak/hole, eÅ
-3

 

C31H41B9NiOSP2 0.5(C3H6O) 

708.76 

Triclinic 

P-1 

12.3355(7) 

12.7617(7) 

23.3086(12) 

94.623(2) 

95.020(2) 

94.286(2) 

3630.9(3) 

4 

1.296 

1480 

0.709 

0.88 – 26.07 

14295 

99.4 

931 

1.051 

11059 

0.0377 

0.0876 

0.398/-0.383 

a R1 = |Fo – |Fc||/(Fo);  b wR2 = ([w(Fo
2 – Fc

2)2]/[w(Fo
2)2 ]½ 

 

 



The NMR spectra at 400.1 MHz (
1
H), 128.4 MHz (

11
B), 100.0 MHz (

13
C) and 162 MHz 

(
31

P) were recorded with a Varian Inova 400 spectrometer. The residual signal of the NMR 

solvent relative to tetramethylsilane was taken as an internal reference for 
1
H and 

13
C NMR 

spectra. 
11

B NMR spectra were referenced using BF3
.
Et2O as an external standard. 

31
P NMR 

spectra are cited relative 85% H3PO4 as an external standard. Infrared spectra were recorded on a 

FSM-2201 (INFRASPEC) instrument. UV/Vis spectra were recorded with SF-2000 

spectrophotometer (OKB SPECTR LLC) using 1 cm cuvettes. High resolution mass spectra 

(HRMS) were measured on a Bruker micrOTOF II instrument using electrospray ionization 

(ESI).  

  



Spectral data for 1-(MeO(CH2)2S)-1,2-C2B10H11 (1)  

 

Fig. S2. 
1
H NMR spectrum of compound 1 in acetone-d6 

 

Fig. S3. 
13

C NMR of compound 1 in acetone-d6 

 



 

Fig. S4. (HC)HSQC NMR spectrum of compound 1 in acetone-d6 

 

 

Fig. S5. 
11

B{
1
H} NMR spectrum of compound 1 in acetone-d6 



 

Fig. S6. 
11

B NMR spectrum of compound 1 in acetone-d6 

 

  



Spectral data for 1-(MeO(CH2)3S)-1,2-C2B10H11 (2)  

 

Fig. S7. 
1
H NMR spectrum of compound 2 in acetone-d6 

 

Fig. S8. 
13

C NMR spectrum of compound 2 in acetone-d6 



 

Fig. S9. (HC)HSQC NMR spectrum of compound 2 in acetone-d6 

 

Fig. S10. 
11

B{
1
H} NMR spectrum of compound 2 in acetone-d6 



 

Fig. S11. 
11

B NMR spectrum of compound 2 in acetone-d6 

  



Spectral data for Cs[7-(MeO(CH2)2S)-7,8-C2B9H11] (3)  

 

Fig. S12. 
1
H NMR spectrum of compound 3 in acetone-d6 

 

Fig. S13. (HC) HSQC NMR spectrum of compound 3 in acetone-d6 



 

Fig. S14. 
13

C NMR spectrum of compound 3 in acetone-d6 

 

Fig. S15. 
11

B{
1
H} NMR spectrum of compound 3 in acetone-d6 



 

Fig. S16. 
11

B{
1
H} NMR spectrum of compound 3 in acetone-d6 

  



Spectral data for Cs[7-(MeO(CH2)3S)-7,8-C2B9H11] (4)  

 

Fig. S17. 
1
H NMR spectrum of compound 4 in acetone-d6 

 

Fig. S18. 
13

C NMR spectrum of compound 4 in acetone-d6 

et
h
an

o
l 

re
si

d
u
es

 

et
h
an

o
l 

re
si

d
u
es

 



 

Fig. S19. 
11

B{
1
H} NMR spectrum of compound 4 in acetone-d6 

 

 

Fig. S20. 
11

B{
1
H} NMR spectrum of compound 4 in acetone-d6 



Spectral data for 3,3-(dppe)-1-(MeO(CH2)2S)-closo-3,1,2-NiC2B9H10 (5) 

 

Fig. S21. 
1
H NMR spectrum of compound 5 in acetone-d6 

 

Fig. S22. (HH)COSY NMR spectrum of compound 5 in acetone-d6 



 

Fig. S23. 
13

C NMR spectrum of compound 5 in acetone-d6 

 

Fig. S24. (HC) HSQC NMR spectrum of compound 5 in acetone-d6 



 

Fig. S25. 
11

B{
1
H} NMR spectrum of compound 5 in acetone-d6 

 

 

Fig. S26. 
11

B NMR spectrum of compound 5 in acetone-d6 



 

Fig. S27. 
31

P{
1
H} NMR spectrum of compound 5 in acetone-d6 

 

 

 

  



Spectral data for 3,3-(Me2PhP)2-1-(MeO(CH2)2S)-closo-3,1,2-NiC2B9H10 (6) 

 

Fig. S28. 
1
H NMR spectrum of compound 6 in acetone-d6 

 

Fig. S29. 
13

C NMR spectrum of compound 6 in acetone-d6 
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Fig. S30. (HC) HSQC NMR spectrum of compound 6 in acetone-d6 

 

Fig. S31. 
11

B{
1
H}NMR spectrum of compound 6 in acetone-d6 



 

Fig. S32. 
11

B NMR spectrum of compound 6 in acetone-d6 

 

Fig. S33. 
31

P{
1
H} NMR spectrum of compound 6 in acetone-d6 



Spectral data for 3,3-(MePh2P)2-1-(MeO(CH2)2S)-closo-3,1,2-NiC2B9H10 (7) 

 

Fig. S34. 
1
H NMR spectrum of compound 7 in acetone-d6 

 

Fig. S35. (НH) COSY NMR spectrum of compound 7 in acetone-d6 



 

Fig. S36. NOESY NMR spectrum of compound 7 in acetone-d6 

 

Fig. S37. 
13

C NMR spectrum of compound 7 in acetone-d6 



 

Fig. S38. (HC) HSQC NMR spectrum of compound 7 in acetone-d6 

 

Fig. S39. 
11

B{
1
H}NMR spectrum of compound 7 in acetone-d6 



 

Fig. S40. 
11

B NMR spectrum of compound 7 in acetone-d6 

 

Fig. S41. 
31

P{
1
H} NMR spectrum of compound 7 in acetone-d6 



Spectral data for 3,3-(EtPh2P)2-1-(MeO(CH2)2S)-closo-3,1,2-NiC2B9H10 (8) 

 

Fig. S42. 
1
H NMR spectrum of compound 8 in CD3CN 

 

Fig. S43. A fragment of (HH) COSY NMR spectrum of compound 8 in CD3CN 



 

Fig. S44. (HC) HSQC NMR spectrum of compound 8 in CD3CN 

 

Fig. S45. 
11

B{
1
H} NMR spectrum of compound 8 in CD3CN 



 

Fig. S46. 
11

B NMR spectrum of compound 8 in CD3CN 

 

Fig. S47. 
31

P{
1
H} NMR spectrum of compound 8 in acetone-d6 



Spectral data for 3,3-(Bu3P)2-1-(MeO(CH2)2S)-closo-3,1,2-NiC2B9H10 (9) 

 

Fig. S48. 
1
H NMR spectrum of compound 9 in acetone-d6 

 

Fig. S49. (HH) COSY NMR spectrum of compound 9 in acetone-d6 



 

Fig. S50. 
13

C NMR spectrum of compound 9 in acetone-d6 

 

Fig. S51. (HC) HSQC NMR spectrum of compound 9 in acetone-d6 



 

Fig. S52. 
11

B{
1
H} NMR spectrum of compound 9 in acetone-d6 

 

 

Fig. S53. 
11

B NMR spectrum of compound 9 in acetone-d6 



 

Fig. S54. 
31

P NMR spectrum of compound 9 in acetone-d6 

 

 

 


