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Figure S1 1H NMR spectrum of 1,2-bis(5-methyl-2-nitrophenyl)ethane. (400 MHz, CDCl3, 25 °C) 

 

 

Figure S2 13C{1H} NMR spectrum of 1,2-bis(5-methyl-2-nitrophenyl)ethane. (100 MHz, CDCl3, 

25 °C) 

 

 



 

Figure S3 1H NMR spectrum of 2,2'-(ethane-1,2-diyl)bis(4-methylaniline). (400 MHz,  

CDCl3, 25 °C) 

 

 

Figure S4 13C{1H} NMR spectrum of 2,2'-(ethane-1,2-diyl)bis(4-methylaniline. (100 MHz, 

CDCl3, 25 °C) 
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Figure S5 1H NMR spectrum of (H[IH2]). (400 MHz, CDCl3, 25 °C) 

 

 

 

Figure S6 13C{1H} NMR spectrum of (H[IH2]). (100 MHz, CDCl3, 25 °C) 

 



 

 

Figure S7 1H NMR spectrum of (H[IBr2]). (400 MHz, CDCl3, 25 °C) 

 

 

 

Figure S8 13C{1H} NMR spectrum of (H[IBr2]). (100 MHz, CDCl3, 25 °C) 

 

 

 

 



 

 

Figure S9 1H NMR spectrum of (imin-iPrPNP)Li(THF). (400 MHz, C6D6, 25 °C) 

 
 

Figure S10 31P{1H} NMR spectrum of (imin-iPrPNP)Li(THF). (162 MHz, C6D6, 25 °C) 
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Figure S11 13C{1H} NMR spectrum of (imin-iPrPNP)Li(THF). (100 MHz, C6D6, 25 °C) 

 

 

 

Figure S12 1H NMR spectrum of imin-PhPNP. (400 MHz, CDCl3, 25 °C) 
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Figure S13 31P{1H} NMR spectrum of imin-PhPNP. (162 MHz, CDCl3, 25 °C) 

 

 

 

Figure S14 13C{1H} NMR spectrum of imin-PhPNP. (100 MHz, CDCl3, 25 °C) 

 



 

 

Figure S15 1H NMR spectrum of (imin-iPrPNP)Y(CH2SiMe3)2. (1-Y) (400 MHz, C6D6, 25 °C)  

 

 

 

Figure S16 31P{1H} NMR spectrum of (imin-iPrPNP)Y(CH2SiMe3)2. (1-Y) (162 MHz, C6D6, 25 °C) 
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Figure S17 13C{1H} NMR spectrum of (imin-iPrPNP)Y(CH2SiMe3)2. (1-Y) (100 MHz, C6D6, 25 °C) 

 

 

 

Figure S18 1H NMR spectrum of (imin-iPrPNP)Lu(CH2SiMe3)2. (1-Lu) (400 MHz, C6D6, 25 °C)  

 

 

 



 
 

Figure S19 31P{1H} NMR spectrum of ((imin-iPrPNP)Lu(CH2SiMe3)2. (1-Lu) (162 MHz, C6D6, 

25 °C) 

 

 

Figure S20 13C{1H} NMR spectrum of (imin-iPrPNP)Lu(CH2SiMe3)2. (1-Lu) (100 MHz, C6D6, 

25 °C) 



 

 

 

Figure S21 1H NMR spectrum of (imin-PhPNP)Sc(CH2SiMe3)2. (2-Sc) (400 MHz, C6D6, 25 °C) 

  

 

Figure S22 31P{1H} NMR spectrum of (imin-PhPNP)Sc(CH2SiMe3)2. (2-Sc) (162 MHz, C6D6, 

25 °C) 
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Figure S23 13C{1H} NMR spectrum of (imin-PhPNP)Sc(CH2SiMe3)2. (2-Sc) (100 MHz, C6D6, 

25 °C) 

 

 

Figure S24 1H NMR spectrum of (imin-PhPNP)Y(CH2SiMe3)2. (2- Y) (400 MHz, C6D6, 25 °C) 
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Figure S25 31P{1H} NMR spectrum of (imin-PhPNP)Y(CH2SiMe3)2. (2-Y) (162 MHz, C6D6, 25 °C) 

 

 
 

Figure S26 13C{1H} NMR spectrum of (imin-PhPNP)Y(CH2SiMe3)2. (2-Y) (100 MHz, C6D6, 25 °C) 



 

 
 

Figure S27 1H NMR spectrum of (imin-PhPNP)Lu(CH2SiMe3)2. (2-Lu) (400 MHz, C6D6, 25 °C) 

 
 

Figure S28 31P{1H} NMR spectrum of (imin-PhPNP)Lu(CH2SiMe3)2. (2-Lu) (162 MHz, C6D6, 

25 °C) 
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Figure S29 13C{1H} NMR spectrum of (imin-PhPNP)Lu(CH2SiMe3)2. (2-Lu) (100 MHz, C6D6, 

25 °C) 

 

 

 

Figure S30 1H and 31P NMR of imin-PhPNP (a) and (imin-PhPNP)Y(CH2SiMe3)2 (b). (C6D6, 25 °C) 

 (a) 

(b) 
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Figure S31 1H NMR (CDCl3, 25 °C) spectrum of 3,4-selective polymyrcene catalyzed by 

2-Y/[Ph3C][B(C6F5)4]/TIBA (Entry 27 in Table 1). 

 

 

Figure S32 13C NMR (CDCl3, 25 °C) spectrum of 3,4-selective polymyrcene catalyzed by 

2-Y/[Ph3C][B(C6F5)4]/TIBA (Entry 27 in Table 1). 

 

 

 



Computational details 

All calculations were performed with Gaussian 16 program.1 The B3PW91 

hybrid exchange-correlation functional was utilized for geometry optimization.2-4 The 

6-31G* basis set was considered for C, H, and N atoms, and the Si, P, and Y atoms 

were treated by the Stuttgart/Dresden effective core potential (ECP) and the 

associated basis sets.5,6 The basis sets of Si and P were augmented with one 

d-polarization function (exponent of 0.284 and 0.387, respectively).7 This basis set is 

denoted as “BSI”. To obtain more reliable NBO charges, the single-point calculations 

of optimized structures were carried out at the level of B3PW91-D3 (B3PW91 with 

Grimme’s DFT-D3 correction)8,9/BSII, taking into account solvation effect of 

chlorobenzene with the SMD10 solvation model. In the BSII, the 6-311G(d,p) basis set 

was used for nonmetal atoms, while the basis sets together with associated 

pseudopotentials for Y atom are the same as that in geometry optimization. The buried 

volume (Vbur) were calculated to evalue the steric environment around the active Y 

center.11 
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