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FluHSiMe2NHtBu was synthesized following literature procedure [1]: 
Synthesis of intermediate product L1-a: In a glove box, Fluorene (3.33 g, 20.0 mmol) was  dissolved 
in an appropriate amount of dry THF in a reaction flask, then placed in the glove box refrigerator for 
15 min. n-BuLi (8.35 ml, 2.4 mol/L) was added dropwise into the cold reaction system, and the reaction 
mixture was stirred at room temperature for 1 h, then transferred to a constant pressure dropping 
funnel for use. Under nitrogen atmosphere, at –10 °C, the reaction solution was added dropwise to 
dichlorodimethylsilane (10.33 g, 80.0 mmol), and the mixture was stirred at room temperature for 2 
h. The reaction mixture was evaporated to dryness, then washed with a large portion of n-hexane, 
filtered and evaporated to give a pale yellow solid (3.19 g, 62%). 1H NMR (400 MHz, CDCl3) δ 7.89 (d, 
J = 7.5 Hz, 2H), 7.69 (d, J = 7.5 Hz, 2H), 7.41 (d, J = 7.4 Hz, 2H), 7.36 (t, J = 7.1 Hz, 2H), 4.12 (s, 1H), 0.20 
(s, 6H). 
Synthesis of FluHSiMe2NHtBu Ligand L1: Compound L1-a (2.59 g, 10.0 mmol) was dissolved in 30 
ml of dry THF under a nitrogen atmosphere. After the solution was cooled to 0 °C, t-butylamine (0.74 
g, 10.0 mmol) and triethylamine (3.04 g, 30.0 mmol) were added dropwise slowly. After the 
completion of the dropwise addition, the reaction solution was stirred for 5 h at room temperature. 
The reaction mixture was evaporated to dryness, then washed with a large portion of n-hexane, 
filtered and evaporated to give a yellow oily substance. The light green oily ligand (2.48 g, 84%) is 
obtained from the yellow oily substance by vacuum distillation at 150 °C. 1H NMR (400 MHz, CDCl3) 
δ 7.89 (d, J = 7.3 Hz, 2H), 7.68 (d, J = 7.4 Hz, 2H), 7.36 (dt, J = 18.7, 7.2 Hz, 4H), 3.96 (s, 1H), 1.25 (s, 9H), 
0.72 (s, 1H), –0.04 (s, 6H). 13C NMR (100 MHz, CDCl3) δ 145.85 (s), 140.77 (s), 125.90 (s), 125.16 (s), 
124.52 (s), 119.88 (s), 49.72 (s), 45.04 (s), 33.98 (s), –0.73 (s). 
 
1H and 13C NMR Spectra 



 
 

 
 
Figure S1. 1H NMR spectra of L1-a. 

 
Figure S2. 1H NMR spectra of L1. 
 



 
 

 
Figure S3. 1H NMR spectra of complex 1. 

 
Figure S4. 13C NMR spectra of complex 1. 
 



 
 

 
Figure S5. 1H NMR spectra of complex 2. 
 

 
Figure S6. 13C NMR spectra of complex 2. 



 
 

 
 
Figure S7. 1H NMR spectra of complex 3. 
 

Si

N Y
CH2SiMe3O

O

  
 
Figure S8. 13C NMR spectra of complex 3. 



 
 

 
Figure S9. 1H NMR spectra of PIPs in Table 2. 

 
Figure S10. 1H NMR spectra of PIPs in Table 2. 



 
 

 
Figure S11. 13C NMR spectra of PIPs in Table 2. 
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Figure S12. 13C NMR spectra of PIPs in Table 2. 



 
 

 
Figure S13. 1H NMR spectra of PMYs in Table 3. 

 
Figure S14. 1H NMR spectra of PMYs in Table 3. 
 
 



 
 

 
Figure S15. 13C NMR spectra of PMYs in Table 3. 

 Figure 
S16. 13C NMR spectra of PMYs in Table 3. 
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Figure S17. 13C NMR spectra of PSTs in Table 4. 
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Figure S18. 13C NMR spectra of PSTs in Table 4. 
 



 
 

THF

THF

Si

N Y
CH2SiMe3O

O

1'

3' 4'
2'

5'

6'

7' 8'

3,2
4 1

6

8

5

7

TMS

THF

THF

Y-CH2SiMe3

Y-CH2SiMe3

C: (η 3:η 1-FluSiMe2NtBu)Y(CH2SiMe3)(THF)2

E: add 5 Eq AliBu3 to C

G: add [PhNHMe2][B(C6F5)4] to E

F: add 5 Eq AliBu3 to D

H: add [PhNHMe2][B(C6F5)4] to F

4' 1'3'

6'
5'

8'

B: FluHSiMe2NHtBu

D: Y(CH2SiMe3)3(THF)2

Si

NH

1

3 4

2

5

6

7

8

2' 7'
TMS

Tol

Tol Al

a b

c

Y

iBu

Al
iBu

iBu iBu
Al

iBu

b

a

c

Al-CH2CH(CH3)2

Y-CH2CH(CH3)2

-CH2CH(CH3)2

A: AliBu3

YAl
iBu

iBu

2+

Y

iBu

Al
iBu

iBu iBu
Al

iBu

YAl
iBu

iBu

2+

Al-CH2CH(CH3)2

Y-CH2CH(CH3)2

-CH2CH(CH3)2

Al-CH2CH(CH3)2

Y-CH2CH(CH3)2

-CH2CH(CH3)2

Al-CH2CH(CH3)2

Y-CH2CH(CH3)2

-CH2CH(CH3)2

THF

THF

THF

THF

 
Figure 19. in-situ 1H NMR spectra of active species by using the Y complex 3/[PhNHMe2][B(C6F5)4]/AliBu3 
ternary system in THF-d8 at 25 °C. 
 



 
 

 
Figure 20. in-situ 1H NMR spectra of active species by using the Y complex 3/[Ph3C][B(C6F5)4]/AlMe3 ternary 
system in THF-d8 at 25 °C. 
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Figure 21. in-situ 1H NMR spectra of active species by using the Y complex 3/B(C6F5)3/AliBu3 ternary system in 
THF-d8 at 25 °C. 



 
 

 Figure 
S22. GPC profiles of the PIPs by the 3/AliBu3/[Ph3C][B(C6F5)4] systems in Table 2, entry 1. 
 

 
Figure S23. GPC profiles of the PIPs by the 3/AliBu3/[PhNHMe2][B(C6F5)4] systems in Table 2, entry 2. 
 



 
 

 

Figure S24. GPC profiles of the PIPs by the 1/AliBu3/[Ph3C][B(C6F5)4] systems in Table 2, entry 4. 

 

Figure S25. GPC profiles of the PIPs by the 2/AliBu3/[Ph3C][B(C6F5)4] systems in Table 2, entry 5. 



 
 

 
Figure S26. GPC profiles of the PIPs by the 3/AliBu3/[Ph3C][B(C6F5)4] systems in Table 2, entry 6. 

 

Figure S27. GPC profiles of the PIPs by the 1/AlMe3/[Ph3C][B(C6F5)4] systems in Table 2, entry 7. 



 
 

 

Figure S28. GPC profiles of the PIPs by the 1/AlEt3/[Ph3C][B(C6F5)4] systems in Table 2, entry 8. 
 

 

Figure S29. GPC profiles of the PIPs by the 1/AlMe3/[Ph3C][B(C6F5)4] systems in Table 2, entry 9. 



 
 

 

Figure S30. GPC profiles of the PIPs by the 1/AlMe3/[Ph3C][B(C6F5)4] systems in Table 2, entry 10. 

 

Figure S31. GPC profiles of the PIPs by the 1/AlMe3/[Ph3C][B(C6F5)4] systems in Table 2, entry 11. 



 
 

 

Figure S32. GPC profiles of the PIPs by the 1/AlMe3/[Ph3C][B(C6F5)4] systems in Table 2, entry 12. 

 

Figure S33. GPC profiles of the PIPs by the 1/AlMe3/[Ph3C][B(C6F5)4] systems in Table 2, entry 13. 



 
 

 

Figure S34. GPC profiles of the PIPs by the 1/AlMe3/[Ph3C][B(C6F5)4] systems in Table 2, entry 14. 

 

Figure S35. GPC profiles of the PIPs by the 1/AlMe3/[Ph3C][B(C6F5)4] systems in Table 2, entry 15. 



 
 

 

Figure S36. GPC profiles of the PIPs by the 1/AlMe3/[Ph3C][B(C6F5)4] systems in Table 2, entry 16. 

 

Figure S37. GPC profiles of the PIPs by the 1/AlMe3/[Ph3C][B(C6F5)4] systems in Table 2, entry 17. 



 
 

 

Figure S38. GPC profiles of the PIPs by the 1/AlMe3/[Ph3C][B(C6F5)4] systems in Table 2, entry 18. 

 

Figure S39. GPC profiles of the PIPs by the 1/AlMe3/[Ph3C][B(C6F5)4] systems in Table 2, entry 19. 
 



 
 

 
Figure S40. GPC profiles of the PIPs by the Sc(CH2SiCH3)3(THF)2/AlMe3/[Ph3C][B(C6F5)4] systems in Table 2, 
entry 20. 

 
Figure S41. GPC profiles of the PIPs by the Sc(CH2SiCH3)3(THF)2/AlMe3/[Ph3C][B(C6F5)4] systems in Table 2, 
entry 21. 



 
 

 
Figure S42. GPC profiles of the PMYs by the 3/AliBu3/[Ph3C][B(C6F5)4] systems in Table 3, entry 1. 
 

 
Figure S43. GPC profiles of the PMYs by the 3/AliBu3/[PhNHMe2][B(C6F5)4] systems in Table 3, entry 2. 
 
 



 
 

 
 
Figure S44. GPC profiles of the PMYs by the 3/AliBu3/B(C6F5)3 systems in Table 3, entry 3. 
 

 

Figure S45. GPC profiles of the PMYs by the 1/AliBu3/B(C6F5)3 systems in Table 3, entry 4. 
 



 
 

 

Figure S46. GPC profiles of the PMYs by the 2/AliBu3/B(C6F5)3 systems in Table 3, entry 5. 
 

 

Figure S47. GPC profiles of the PMYs by the 3/AliBu3/B(C6F5)3 systems in Table 3, entry 6. 
 



 
 

 

Figure S48. GPC profiles of the PMYs by the 3/AliBu3/B(C6F5)3 systems in Table 3, entry 7. 

 
Figure S49. GPC profiles of the PMYs by the 3/AliBu3/B(C6F5)3 systems in Table 3, entry 8. 



 
 

 

Figure S50. GPC profiles of the PMYs by the 3/AliBu3/B(C6F5)3 systems in Table 3, entry 9. 

 

Figure S51. GPC profiles of the PMYs by the 3/AliBu3/B(C6F5)3 systems in Table 3, entry 10. 



 
 

 

Figure S51. GPC profiles of the PMYs by the 3/AliBu3/B(C6F5)3 systems in Table 3, entry 11. 

 

Figure S53. GPC profiles of the PMYs by the 3/AliBu3/B(C6F5)3 systems in Table 3, entry 12. 



 
 

 

Figure S54. GPC profiles of the PMYs by the 3/AliBu3/B(C6F5)3 systems in Table 3, entry 13. 
 

 
Figure S55. GPC profiles of the PMYs by the 3/AliBu3/B(C6F5)3 systems in Table 3, entry 14. 



 
 

 
Figure S57. GPC profiles of the PMYs by the 3/AliBu3/B(C6F5)3 systems in Table 3, entry 15. 

 
Figure S57. GPC profiles of the PMYs by the 3/AliBu3/B(C6F5)3 systems in Table 3, entry 16. 

 
 



 
 

 

Figure S58. GPC profiles of the PMYs by the 3/AliBu3/B(C6F5)3 systems in Table 3, entry 17. 

 
Figure S59. GPC profiles of the PMYs by the Y(CH2SiCH3)3(THF)2/AliBu3/B(C6F5)3 systems in Table 3, entry 18. 



 
 

 
Figure S60. GPC profiles of the PMYs by the Y(CH2SiCH3)3(THF)2/AliBu3/B(C6F5)3 systems in Table 3, entry 19. 

 

 
Figure S61. GPC profiles of the PSTs by the 1/AliBu3/[PhNHMe2][B(C6F5)4] systems in Table 4, entry 1. 

 



 
 

 
Figure S62. GPC profiles of the PSTs by the 1/AliBu3/[PhNHMe2][B(C6F5)4] systems in Table 4, entry 2. 

 

 
Figure S63. GPC profiles of the PSTs by the 1/AliBu3/[PhNHMe2][B(C6F5)4] systems in Table 4, entry 3. 



 
 

 
Figure S64. GPC profiles of the PSTs by the 1/AliBu3/[PhNHMe2][B(C6F5)4] systems in Table 4, entry 5. 
 

 
Figure S65. GPC profiles of the PSTs by the 1/AliBu3/[PhNHMe2][B(C6F5)4] systems in Table 4, entry 6. 



 
 

 
Figure S66. GPC profiles of the PSTs by the 1/AliBu3/[PhNHMe2][B(C6F5)4] systems in Table 4, entry 9. 

 
Figure S67. GPC profiles of the PSTs by the 1/AliBu3/[PhNHMe2][B(C6F5)4] systems in Table 4, entry 12. 

 



 
 

 
Figure S68. GPC profiles of the PSTs by the 1/AliBu3/[PhNHMe2][B(C6F5)4] systems in Table 4, entry 13. 

 

  
Figure S69. GPC profiles of the PSTs by the 1/AliBu3/[PhNHMe2][B(C6F5)4] systems in Table 4, entry 14. 

 



 
 

 
Figure S70. GPC profiles of the PSTs by the 1/AliBu3/[PhNHMe2][B(C6F5)4] systems in Table 4, entry 15. 

 
Figure S71. GPC profiles of the PSTs by the 1/AliBu3/[PhNHMe2][B(C6F5)4] systems in Table 4, entry 16. 



 
 

 
Figure S72. GPC profiles of the PSTs by the 1/AliBu3/[PhNHMe2][B(C6F5)4] systems in Table 4, entry 17. 
 

 
Figure S73. GPC profiles of the PSTs by the 1/AliBu3/[PhNHMe2][B(C6F5)4] systems in Table 4, entry 18. 



 
 

 
Figure S74. DSC charts of the PIPs by the 3/AliBu3/[Ph3C][B(C6F5)4] systems in Table 2, entry 1. 
 

 
Figure S75. DSC charts of the PIPs by the 3/AliBu3/[PhNHMe2][B(C6F5)4] systems in Table 2, entry 2. 

 
Figure S76. DSC charts of the PIPs by the 1/AliBu3/[Ph3C][B(C6F5)4] systems in Table 2, entry 4 
 



 
 

 
Figure S77. DSC charts of the PIPs by the 2/AliBu3/[Ph3C][B(C6F5)4] systems in Table 2, entry 5. 
 

 
Figure S78. DSC charts of the PIPs by the 3/AliBu3/[Ph3C][B(C6F5)4] systems in Table 2, entry 6. 

 
Figure S79. DSC charts of the PIPs by the 1/AlMe3/[Ph3C][B(C6F5)4] systems in Table 2, entry 7. 
 



 
 

 
Figure S80. DSC charts of the PIPs by the 1/AlEt3/[Ph3C][B(C6F5)4] systems in Table 2, entry 8. 

 
Figure S81. DSC charts of the PIPs by the 1/AlMe3/[Ph3C][B(C6F5)4] systems in Table 2, entry 9. 
 

 
Figure S82. DSC charts of the PIPs by the 1/AlMe3/[Ph3C][B(C6F5)4] systems in Table 2, entry 10. 



 
 

 
Figure S83. DSC charts of the PIPs by the 1/AlMe3/[Ph3C][B(C6F5)4] systems in Table 2, entry 11. 
 

 
Figure S84. DSC charts of the PIPs by the 1/AlMe3/[Ph3C][B(C6F5)4] systems in Table 2, entry 12. 
 

 
Figure S85. DSC charts of the PIPs by the 1/AlMe3/[Ph3C][B(C6F5)4] systems in Table 2, entry 13. 
 



 
 

 
Figure S86. DSC charts of the PIPs by the 1/AlMe3/[Ph3C][B(C6F5)4] systems in Table 2, entry 14. 
 

 
Figure S87. DSC charts of the PIPs by the 1/AlMe3/[Ph3C][B(C6F5)4] systems in Table 2, entry 15. 
 

 
Figure S88. DSC charts of the PIPs by the 1/AliBu3/[Ph3C][B(C6F5)4] systems in Table 2, entry 16. 
 
 



 
 

 
Figure S89. DSC charts of the PIPs by the 1/AlMe3/[Ph3C][B(C6F5)4] systems in Table 2, entry 17. 

 
Figure S90. DSC charts of the PIPs by the 1/AlMe3/[Ph3C][B(C6F5)4] systems in Table 2, entry 18 
 

 
Figure S91. DSC charts of the PIPs by the 1/AlMe3/[Ph3C][B(C6F5)4]systems in Table 2, entry 19. 
 
 
 



 
 

 
Figure S92. DSC charts of the PMYs by the 3/AliBu3/[Ph3C][B(C6F5)4] systems in Table 3, entry 1. 
 

 
Figure S93. DSC charts of the PMYs by the 3/AliBu3/[PhNHMe2][B(C6F5)4] systems in Table 3, entry 2. 
 

 
Figure S94. DSC charts of the PMYs by the 3/AliBu3/B(C6F5)3 systems in Table 3, entry 3. 
 



 
 

 
Figure S95. DSC charts of the PMYs by the 1/AliBu3/B(C6F5)3 systems in Table 3, entry 4. 
 

 
Figure S96. DSC charts of the PMYs by the 2/AliBu3/B(C6F5)3 systems in Table 3, entry 5. 
 

 
Figure S97. DSC charts of the PMYs by the 3/AliBu3/B(C6F5)3 systems in Table 3, entry 6. 



 
 

 
Figure S98. DSC charts of the PMYs by the 3/AliBu3/B(C6F5)3 systems in Table 3, entry 7. 
 

 
Figure S99. DSC charts of the PMYs by the 3/AliBu3/B(C6F5)3 systems in Table 3, entry 8. 
 

 
Figure S100. DSC charts of the PMYs by the 3/AliBu3/B(C6F5)3systems in Table 3, entry 9. 
 



 
 

 
Figure S101. DSC charts of the PMYs by the 3/AliBu3/ B(C6F5)3 systems in Table 3, entry 10. 

 
Figure S102. DSC charts of the PMYs by the 3/AliBu3/B(C6F5)3 systems in Table 3, entry 11. 

 
Figure S103. DSC charts of the PMYs by the 3/AliBu3/B(C6F5)3 systems in Table 3, entry 12. 
 



 
 

 
Figure S104. DSC charts of the PMYs by the 3/AliBu3/B(C6F5)3 systems in Table 3, entry 13. 

 
Figure S105. DSC charts of the PMYs by the 3/AliBu3/ B(C6F5)3 systems in Table 3, entry 14. 

 
Figure S106. DSC charts of the PMYs by the 3/AliBu3/B(C6F5)3 systems in Table 3, entry 15. 



 
 

 
Figure S107. DSC charts of the PMYs by the 3/AliBu3/B(C6F5)3 systems in Table 3, entry 16. 
 

 
Figure S108. DSC charts of the PMYs by the 3/AliBu3/ B(C6F5)3 systems in Table 3, entry 17. 
 

 
Figure S109. DSC charts of the PSTs by the 1/AliBu3/[Ph3C][B(C6F5)4] systems in Table 4, entry 4. 
 



 
 

 

Figure S110. DSC charts of the PSTs by the 1/AliBu3/[Ph3C][B(C6F5)4] systems in Table 4, entry 7. 

 

Figure S111. DSC charts of the PSTs by the 1/AliBu3/[PhNHMe2][B(C6F5)4] systems in Table 4, entry 8. 
 

 
Figure S112. DSC charts of the PSTs by the 1/AliBu3/[PhNHMe2][B(C6F5)4] systems in Table 4, entry 12. 



 
 

 
Figure S113. DSC charts of the PSTs by the 1/AliBu3/[PhNHMe2][B(C6F5)4] systems in Table 4, entry 16. 

Table S1. X-ray diffraction experimental details for complexes 1, 2 and 3. 

 1 2 3 
Formula C31H50NO2ScSi2 C31H50NO2LuSi2  C31H50NO2YSi2 

Mw 569.86 699.87 613.81 
Temperature [K] 296(2) K 296(2) K 296(2) K 
Crystal system Orthorhombic  Orthorhombic Orthorhombic 

Space group P212121 P212121 P212121 
a [Å] 12.1244(3) 12.1763(6) 12.2091(19) 
b [Å] 15.5457(4) 15.6753(8) 15.729(3)  
c [Å] 19.9964(5) 20.1058(10) 20.211(3) 
α [°] 90 90 90 
β [°] 90 90 90 
γ [°] 90 90 90 

Volume [Å3] 3768.97(16) 3837.5(3) 3881.3(11) 
Z 4 4 4 

Calc. ρ [mg/m3] 1.004 1.211 1.050 
µ [mm-1] 0.281 2.657 1.586 

Crystal size [mm3] 0.30 × 0.15 × 0.10 0.30 × 0.20 × 0.18 0.30 × 0.15 × 0.10 
θ range [°] 1.964 to 25.050 1.647 to 25.044 1.64 to 28.05 

GOF 1.068 1.079 0.981 
R1, wR2 [I>2σ (I)] 0.0362/0.0913 0.0169/0.0420 0.0368/0.0911 

R indexes (all data) 0.0396/0.0928 0.0180/0.0425 0.0445/0,0935 
Largest diff. peak/hole/e Å3 0.290/-0.194 0.381/-0.283 0.646/-0.402 

Data/restraints/params 6681/1/334 6789/3/334 9337/2/334 

Crystal Data 

Bond length of Complex 1 

Atom Atom Length/Å Atom Atom Length/Å 
Sc1 N1 2.065(3) C9 C10 1.380(5) 
Sc1 O1 2.252(2) C9 C8 1.399(5) 
Sc1 O2 2.161(2) C8 C13 1.429(5) 
Sc1 C1 2.395(3) C8 C7 1.454(5) 
Sc1 C2 2.730(3) C7 C6 1.389(5) 
Sc1 C3 3.067(3) C7 C2 1.426(5) 
Sc1 C20 2.226(4) C11 C10 1.404(5) 
Si1 N1 1.718(3) C3 C4 1.379(5) 
Si1 C1 1.864(3) C3 C2 1.403(5) 
Si1 C14 1.890(4) C2 C1 1.470(5) 



 
 

Si1 C15 1.886(4) C13 C1 1.450(5) 
Si2 C20 1.849(4) C4 C5 1.395(6) 
Si2 C21 1.872(4) C27 C26 1.510(5) 
Si2 C22 1.875(4) C24 C25 1.503(5) 
Si2 C23 1.889(4) C5 C6 1.384(6) 
O2 C28 1.459(4) C25 C26 1.536(5) 
O2 C31 1.461(4) C16 C17 1.531(5) 
O1 C27 1.450(4) C16 C18 1.544(5) 
O1 C24 1.468(4) C16 C19 1.551(6) 
N1 C16 1.480(4) C30 C29 1.518(6) 
C12 C11 1.383(5) C30 C31 1.528(5) 
C12 C13 1.403(5) C29 C28 1.520(5) 

Bond length of Complex 2 

Atom Atom Length/Å Atom Atom Length/Å 
Lu1 N1 2.180(3) C9 C10 1.379(7) 
Lu1 O1 2.338(3) C9 C8 1.400(6) 
Lu1 O2 2.255(3) C8 C13 1.422(6) 
Lu1 C1 2.504(4) C8 C7 1.435(7) 
Lu1 C2 2.746(4) C7 C6 1.412(6) 
Lu1 C3 3.044(4) C7 C2 1.445(6) 
Lu1 C20 2.338(4) C11 C10 1.403(7) 
Si1 N1 1.717(4) C3 C4 1.380(6) 
Si1 C1 1.873(4) C3 C2 1.398(6) 
Si1 C14 1.876(5) C2 C1 1.462(6) 
Si1 C15 1.896(5) C13 C1 1.450(6) 
Si2 C20 1.839(4) C4 C5 1.396(7) 
Si2 C21 1.878(5) C27 C26 1.514(6) 
Si2 C22 1.900(6) C24 C25 1.512(6) 
Si2 C23 1.904(6) C5 C6 1.364(7) 
O2 C28 1.460(5) C25 C26 1.532(7) 
O2 C31 1.457(5) C16 C17 1.548(7) 
O1 C27 1.461(5) C16 C18 1.538(7) 
O1 C24 1.447(5) C16 C19 1.524(7) 
N1 C16 1.487(5) C30 C29 1.479(7) 
C12 C11 1.388(6) C30 C31 1.523(7) 
C12 C13 1.401(6) C29 C28 1.516(6) 

Bond length of Complex 3 

Atom Atom Length/Å Atom Atom Length/Å 
Y1 N1 2.213(3) C2 C1 1.464(5) 
Y1 O1 2.378(2) C9 C8 1.397(5) 
Y1 O2 2.310(2) C9 C10 1.371(6) 
Y1 C1 2.566(3) C8 C7 1.434(6) 
Y1 C2 2.769(3) C7 C6 1.402(6) 
Y1 C3 3.036(4) C8 C13 1.432(5) 
Y1 C20 2.392(4) C11 C12 1.378(5) 
Si1 N1 1.719(3) C3 C4 1.385(6) 
Si1 C1 1.871(3) C12 C13 1.402(5) 
Si1 C14 1.884(4) C13 C1 1.456(5) 
Si1 C15 1.877(4) C24 C25 1.532(6) 
Si2 C20 1.835(4) C25 C26 1.507(6) 
Si2 C21 1.878(5) C10 C11 1.400(6) 
Si2 C22 1.889(5) C26 C27 1.495(5) 
Si2 C23 1.873(5) C4 C5 1.414(7) 
O2 C28 1.446(5) C6 C5 1.368(7) 



 
 

O2 C31 1.454(4)) C16 C17 1.527(6) 
O1 C27 1.473(4) C16 C18 1.532(7) 
O1 C24 1.464(4) C16 C19 1.518(6) 
N1 C16 1.474(5) C30 C29 1.512(7) 
C2 C3 1.403(6) C30 C31 1.513(6) 
C2 C7 1.428(5) C29 C28 1.517(6) 

Bond Angle of Complex 1 

Atom Atom Atom Angle/。 Atom Atom Atom Angle/。 
N1 Sc1 O2 93.35(10) Si1 N1 Sc1 100.18(13) 
N1 Sc1 C20 109.34(13) O1 C27 C26 106.3(3) 
N1 Sc1 O1 160.04(10) O1 C24 C25 104.9(3) 
N1 Sc1 C1 75.05(11) C29 C30 C31 103.6(3) 
C20 Sc1 O1 90.50(11) Si1 C1 Sc1 85.25(12) 
C3 Sc1 O2 171.23(9) N1 C16 C17 112.1(3) 
O1 Sc1 C2 82.28(10) N1 C16 C19 110.7(3) 
O1 Sc1 C1 90.11(10) N1 C16 C18 109.7(3) 
C20 Sc1 C1 144.95(13) C6 C5 C4 119.5(3) 
O2 Sc1 C20 98.64(11) C17 C16 C19 106.6(3) 
N1 Sc1 C2 91.58(11) C17 C16 C18 108.8(3) 
O2 Sc1 O1 81.08(9) C19 C16 C18 108.8(3) 
C20 Sc1 C2 113.15(12) C2 C7 C8 107.4(3) 
O2 Sc1 C1 116.05(11) C3 C2 Sc1 89.9(2) 
C1 Sc1 C2 32.52(11) C7 C2 Sc1 120.5(2) 
N1 Sc1 C3 86.93(11) C1 C2 Sc1 61.12(17) 
O2 Sc1 C2 144.07(10) C12 C13 C8 118.4(3) 
C20 Sc1 C3 89.52(11) C4 C3 Sc1 133.9(2) 
O1 Sc1 C3 95.71(9) C3 C2 C7 118.6(3) 
C1 Sc1 C3 55.57(11) C3 C2 C1 131.0(3) 
C2 Sc1 C3 27.22(10) C7 C2 C1 110.2(3) 

C16 N1 Sc1 134.6(2) C12 C13 C1 130.8(3) 
C20 Si2 C21 111.55(17) C8 C13 C1 110.8(3) 
C21 Si2 C22 107.54(19) C4 C3 C2 119.7(3) 
C20 Si2 C23 110.54(18) C3 C4 C5 121.6(4) 
C21 Si2 C23 107.44(18) C2 C3 Sc1 62.87(18) 
C22 Si2 C23 106.4(2) C13 C1 Si1 131.1(3) 
C28 O2 C31 110.1(2) C6 C7 C8 132.3(3) 
C24 O1 C27 108.9(2) C5 C6 C7 120.2(3) 
C27 O1 Sc1 130.1(2) C6  C7 C2 120.3(3) 
C24 O1 Sc1 120.95(19) C9 C8 C7 131.8(3) 
C16 N1 Si1 125.1(2) C8 C9 C10 119.7(3) 
C28 O2 Sc1 125.33(19) C11 C12 C13 119.7(3) 
C31 O2 Sc1 124.01(19) C9 C8 C13 120.9(3) 
Si2 C20 Sc1 141.29(19) C13 C8 C7 107.3(3) 
C2 C1 Sc1 86.37(19) C12 C11 C10 121.7(3) 
N1 Si1 C1 99.16(14) C24 C25 C26 101.4(3) 
N1 Si1 C15 117.16(16) C27 C26 C25 103.4(3) 
C1 Si1 C15 110.89(17) C9 C10 C11 119.7(3) 
N1 Si1 C14 115.11(16) C13 C1 C2 104.3(3) 
C1 Si1 C14 110.10(17) C2 C1 Si1 121.6(3) 

C14 Si1 C15 104.44(17) C13 C1 Sc1 115.6(2) 
O2 C31 C30 105.0(3) C30 C29 C28 102.4(3) 
O2 C28 C29 105.4(3) C20 Si2 C22 113.07(17) 

Bond Angle of Complex 2 

Atom Atom Atom Angle/。 Atom Atom Atom Angle/。 



 
 

N1 Lu1 O2 92.53(12) Si1 N1 Lu1 101.25(16) 
N1 Lu1 C20 111.36(14) O1 C27 C26 105.1(4) 
N1 Lu1 O1 156.89(12) O1 C24 C25 104.9(3) 
N1 Lu1 C1 71.80(13) C29 C30 C31 102.8(4) 
C20 Lu1 O1 91.40(13) Si1 C1 Lu1 86.14(15) 
C3 Lu1 O2 169.22(11) N1 C16 C17 108.7(4) 
O1 Lu1 C2 84.14(11) N1 C16 C19 111.6(4) 
O1 Lu1 C1 91.14(12) N1 C16 C18 110.4(4) 
C20 Lu1 C1 148.23(15) C6 C5 C4 121.6(4) 
O2 Lu1 C20 97.40(13) C17 C16 C19 107.3(4) 
N1 Lu1 C2 88.71(12) C17 C16 C18 110.0(5) 
O2 Lu1 O1 80.14(11) C19 C16 C18 108.8(4) 
C20 Lu1 C2 117.13(14) C2 C7 C8 107.3(4) 
O2 Lu1 C1 114.23(13) C3 C2 Lu1 88.3(3) 
C1 Lu1 C2 31.92(13) C7 C2 Lu1 117.9(3) 
N1 Lu1 C3 85.21(13) C1 C2 Lu1 64.9(2) 
O2 Lu1 C2 142.30(12) C12 C13 C8 118.8(4) 
C20 Lu1 C3 93.24(14) C4 C3 Lu1 130.2(3) 
O1 Lu1 C3 97.89(11) C3 C2 C7 118.6(4) 
C1 Lu1 C3 55.06(13) C3 C2 C1 131.6(4) 
C2 Lu1 C3 27.32(12) C7 C2 C1 109.6(4) 

C16 N1 Lu1 133.6(3) C12 C13 C1 130.4(4) 
C20 Si2 C21 110.8(2) C8 C13 C1 110.8(4) 
C20 Si2 C22 111.3(2) C4 C3 C2 120.1(4) 
C21 Si2 C22 108.4(3) C3 C4 C5 120.8(5) 
C20 Si2 C23 110.5(2) C2 C3 Lu1 64.4(2) 
C21 Si2 C23 107.4(3) O2 C28 C29 105.2(3) 
C22 Si2 C23 108.3(3) C6 C7 C8 132.7(4) 
C28 O2 C31 109.4(3) C5 C6 C7 119.0(4) 
C24 O1 C27 110.2(3) C6  C7 C2 119.9(4) 
C27 O1 Lu1 130.2(2) C7 C8 C9 131.2(4) 
C24 O1 Lu1 119.7(2) C8 C9 C10 119.5(4) 
C16 N1 Si1 125.0(3) C11 C12 C13 119.4(4) 
C28 O2 Lu1 124.4(2) C9 C8 C13 120.9(4) 
C31 O2 Lu1 125.7(2) C13 C8 C7 107.8(4) 
Si2 C20 Lu1 137.4(2) C12 C11 C10 121.6(4) 
C2 C1 Lu1 83.2(2) C24 C25 C26 101.5(4) 
N1 Si1 C1 100.48(17) C27 C26 C25 104.1(4) 
N1 Si1 C15 116.3(2) C9 C10 C11 119.8(4) 
C1 Si1 C15 110.5(2) C13 C1 C2 104.4(4) 
N1 Si1 C14 115.2(2) C2 C1 Si1 121.6(3) 
C1 Si1 C14 109.5(2) C13 C1 Si1 132.1(3) 

C14 Si1 C15 104.8(2) C30 C29 C28 104.5(4) 
O2 C31 C30 104.7(4) C13 C1 Lu1 113.4(3) 

Bond Angle of Complex 3 

Atom Atom Atom Angle/。 Atom Atom Atom Angle/。 
N1 Y1 O2 92.56(10) Si1 N1 Y1 101.86(14) 
N1 Y1 C20 112.29(13) O1 C27 C26 104.2(3) 
N1 Y1 O1 155.92(11) O1 C24 C25 105.3(3) 
N1 Y1 C1 70.57(11) C29 C30 C31 104.2(4) 
C20 Y1 O1 91.35(12) Si1 C1 Y1 86.00(12) 
C3 Y1 O2 168.51(10) N1 C16 C17 112.9(4) 
O1 Y1 C2 84.65(10) N1 C16 C19 109.4(3) 
O1 Y1 C1 91.72(10) N1 C16 C18 110.6(4) 
C20 Y1 C1 149.02(13) C6 C5 C4 120.6(4) 
O2 Y1 C20 96.98(12) C17 C16 C19 109.3(4) 



 
 

N1 Y1 C2 87.82(11) C17 C16 C18 107.1(4) 
O2 Y1 O1 79.54(9) C19 C16 C18 107.4(4) 
C20 Y1 C2 118.36(13) C2 C7 C8 108.1(3) 
O2 Y1 C1 113.89(10) C3 C2 Y1 86.9(2) 
C1 Y1 C2 31.58(11) C7 C2 Y1 116.9(2) 
N1 Y1 C3 84.56(11) C1 C2 Y1 66.55(18) 
O2 Y1 C2 141.54(10) C12 C13 C8 118.5(3) 
C20 Y1 C3 94.39(12) C4 C3 Y1 129.2(3) 
O1 Y1 C3 98.66(10) C3 C2 C7 119.3(4) 
C1 Y1 C3 54.68(11) C3 C2 C1 130.7(3) 
C2 Y1 C3 27.47(11) C7 C2 C1 109.8(3) 

C16 N1 Y1 132.7(3) C12 C13 C1 131.3(3) 
C20 Si2 C21 111.5(2) C8 C13 C1 110.2(3) 
C20 Si2 C22 111.7(2) C4 C3 C2 119.9(4) 
C21 Si2 C22 107.8(3) C3 C4 C5 120.3(4) 
C20 Si2 C23 111.4(2) C2 C3 Y1 65.6(2) 
C21 Si2 C23 107.9(2) O2 C28 C29 105.4(4) 
C22 Si2 C23 106.3(2) C6 C7 C8 132.3(4) 
C28 O2 C31 110.0(3) C5 C6 C7 120.2(4) 
C24 O1 C27 109.5(3) C6  C7 C2 119.6(4) 
C27 O1 Y1 119.6(2) C7 C8 C9 132.3(4) 
C24 O1 Y1 130.9(2) C8 C9 C10 120.2(4) 
C16 N1 Si1 125.3(3) C11 C12 C13 119.9(4) 
C28 O2 Y1 125.1(2) C9 C8 C13 120.1(4) 
C31 O2 Y1 124.4(2) C13 C8 C7 107.5(3) 
Si2 C20 Y1 136.4(2) C12 C11 C10 121.3(4) 
C2 C1 Y1 81.9(2) C24 C25 C26 103.1(3) 
N1 Si1 C1 101.17(15) C27 C26 C25 103.7(3) 
N1 Si1 C15 116.64(19) C9 C10 C11 120.0(4) 
C1 Si1 C15 110.53(18) C13 C1 C2 104.5(3) 
N1 Si1 C14 115.46(19) C2 C1 Si1 122.7(3) 
C1 Si1 C14 108.78(18) C13 C1 Si1 131.8(3) 

C14 Si1 C15 104.2(2) C30 C29 C28 102.2(4) 
O2 C31 C30 105.5(3) C13 C1 Y1 111.9(2) 
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