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Solution NMRs for 1-4

Figure S1. 1H (top) and 19F{1H} (bottom) NMR spectra of Cp*2ScOCMe2CF3 in C6D6.
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Figure S2. 13C{1H} (top) and 45Sc{1H} (bottom) NMR spectra of Cp*2ScOCMe2CF3 in C6D12 and 

C6D6 respectively.
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Figure S3. 1H (top) and 19F{1H} (bottom) NMR spectra of Cp*2ScOCMe(CF3)2 in C6D6, S = 

unknown impurity.
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Figure S4. 13C{1H} (top) and 45Sc{1H} (bottom) NMR spectra of Cp*2ScOCMe(CF3)2 in C6D12 

and C6D6 respectively, * = C6D6.
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Figure S5. 1H (top) and 19F{1H} (bottom) NMR spectra of Cp*2ScOC(CF3)3 in C6D6
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Figure S6. 13C{1H} (top) and 45Sc{1H} (bottom) NMR spectra of Cp*2ScOC(CF3)3 in C6D12 and 

C6D6 respectively. 
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Figure S7. 1H (top) and 13C{1H} (bottom) NMR spectra of Cp*2ScOSiPh3 in C6D6 and C6D12 

respectively.
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Figure S8. 45Sc{1H} NMR spectrum of Cp*2ScOSiPh3 in C6D6.
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Characterization of 5

Figure S9. FTIR spectra of SiO2-700 (top) and 5 (bottom).



S11

Figure S10. 1H (top) and 13C{1H} CP-MAS (bottom) solid state NMR spectra of 5 spinning at 10 

kHz, * = spinning sidebands.
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Figure S11. 29Si CPMAS solid state NMR spectrum of 5 spinning at 8 kHz. 
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Figure S12. Static solid state 45Sc NMR spectra of 1 (a), 2 (b), 3 (c), and d (4) acquired at 9.4 T. 
The experimental spectra are shown in black and the with simulations are shown in red.
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Table S1. Elemental analysis data.

Cp*
2ScOR

[R group]

Elemental
analysis

(expected)
Rd 1 Rd 2

C H C H C H

1 [CCF3Me2] 65.14 8.20 62.86 7.88 Dec dec

2 [C(CF3)2Me] 58.06 6.70 56.64 6.61 54.59 6.79

3 [C(CF3)3] 52.37 5.49 49.6 5.05 50.62 5.53

4 [SiPh3] 77.25 7.68 69.89 6.73 73.44 7.54



S16

Computational coordinates

Figure S13. DFT Optimized Structures of 1-5. (SiO2-700 is modeled with -OSi(OMe)3). 
Hydrogens are hidden for clarity.
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Figure S14. Orientation of EFG tensors for 1-4, and 5.
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Table S2. Summary Table of NLMO Contributions to V33.
V33, 
total Sc core Cp* total ORcore

1a1
Sc-O

b1
Sc-O

b2
Sc-O

1 0.635 0.395 0.036 0.021 0.074 0.177 -0.035
2 0.604 0.373 0.080 0.015 0.063 0.157 -0.028
3 0.586 0.358 0.117 -0.005 0.135 0.049 -0.013
4 -0.685 -0.209 0.734 -0.139 -0.782 -0.137 -0.049

5 – κ1 0.708 0.043 0.242 0.021 0.340 0.079 0.016
5 – κ2 -0.499 -0.115 0.167 -0.139 -0.042 -0.032 -0.803

Table S3. Major Valence Contributions to V33.

a1 b1 b2

1

2

3

4
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5 – κ1

5 – κ2
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Figure S15. Comparison of NMR simulations of 6a and 6b (top) and experimental spectra of 5. 
The spectra in (a) are simulated/acquired at 9.4 T, and the spectra in (b) are simulated/acquired at 
14.1 T. The origin of differences in these spectra is related to the differences in computed NMR 
parameters and experimental NMR parameters. The experimental parameters are given in Table 
1 of the main text and the calculated parameters are given in Table 3 of the main text.
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Full NLMO Decomposition Analysis for 1-4, 6ab: 
All NLMO contributions to the principal component V33 are tabulated in the following pages. 
Atomic contributions were rounded to nearest whole number. Rounding that resulted in 0% for 
scandium and less than 5% for all other atoms were not included in the following tables. The total 
calculated value and the total decomposed value after addition may vary because of error in 
rounding and subsequent addition. The analysis may assign atoms to have lone pairs in the valence 
orbitals, but plotting the orbitals unambiguously identifies Sc-O interactions. 
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Table  S4. NLMO Contributions to V33 (in a.u.) for 1
NLMO 

no.
Orbital 
Type occ NLMO Composition Lewis non-

Lewis Total

1 core, Sc 2.00 100 Sc (100 1s) -0.004 0.000 -0.004

2 core, Sc 2.00 100 Sc (100 2s) -0.005 0.015 0.010

3 core, Sc 1.99 100 Sc (100 3s) -0.026 -0.053 -0.079

4 core, Sc 2.00 100 Sc (100 2p) 157.635 -0.003 157.632

5 core, Sc 2.00 100 Sc (100 2p) 13.146 -0.054 13.092

6 core, Sc 2.00 100 Sc (100 2p) 177.791 -0.006 177.785

7 core, Sc 2.00 100 Sc (100 3p) 14.694 -0.109 14.585

8 core, Sc 2.00 100 Sc (100 3p) -335.456 0.047 -335.409

9 core, Sc 2.00 100 Sc (100 3p) -27.288 0.071 -27.217

Sum of Sc core contributions: 0.487 -0.092 0.395

10 core, C2 2.00 100 C2 (100 1s) 0.009 0.000 0.009

11 core, C3 2.00 100 C3 (100 1s) 0.001 0.000 0.001

12 core, C4 2.00 100 C4 (100 1s) 0.012 0.000 0.012

13 core, C5 2.00 100 C5 (100 1s) 0.003 0.000 0.003

14 core, C6 2.00 100 C6 (100 1s) 0.009 0.000 0.009

15 core, C7 2.00 100 C7 (100 1s) -0.003 0.000 -0.003

16 core, C8 2.00 100 C8 (100 1s) -0.003 0.000 -0.003

17 core, C9 2.00 100 C9 (100 1s) -0.009 0.000 -0.009

18 core, C10 2.00 100 C10 (100 1s) 0.000 0.000 0.000

19 core, C11 2.00 100 C11 (100 1s) -0.008 0.000 -0.008

20 core, C12 2.00 100 C12 (100 1s) 0.005 0.000 0.005

21 core, C13 2.00 100 C13 (100 1s) 0.013 0.000 0.013

22 core, C14 2.00 100 C14 (100 1s) 0.000 0.000 0.000

23 core, C15 2.00 100 C15 (100 1s) 0.009 0.000 0.009

24 core, C16 2.00 100 C16 (100 1s) 0.007 0.000 0.007

25 core, C17 2.00 100 C17 (100 1s) -0.007 0.000 -0.007

26 core, C18 2.00 100 C18 (100 1s) 0.001 0.000 0.001

27 core, C19 2.00 100 C19 (100 1s) -0.010 0.000 -0.010

28 core, C20 2.00 100 C20 (100 1s) -0.002 0.000 -0.002

29 core, C21 2.00 100 C21 (100 1s) -0.004 0.000 -0.004

Sum of Cp* core contributions: 0.023 0.000 0.023

38 lone pair, 
C3 1.13

9 Sc (0.3 4s, 0.4 4p, 99.4 3d) 50 C3 (0.9 2s, 99.1 2p) 10 C2 (0.5 2s, 
99.5 2p) 10 C5 (0.6 2s, 99.4 2p) 9 C4 (0.7 2s 99.3 2p) 8 C6 (0.1 2s, 
99.9 2p)

-0.024 -0.098 -0.122

39 lone pair, 
C14 1.12

11 Sc (0.3 4s, 0.2 4p, 99.5 3d) 50 C14 (0.9 2s, 99.1 2p) 10 C15 (0.7 
2s, 99.3 2p) 9 C12 (0.5 2s, 99.5 2p) 9 C13 (0.5 2s, 99.5 2p) 8 C16 
(0.4 2s, 99.6 2p)

-0.026 -0.104 -0.130

52 bonding, 
C2 - C3 1.94 1 Sc (9.6 4s, 9.0 4p, 81.4 3d) 49 C3 (29.1 2s, 70.9 2p) 49 C2 (29.0 

2s, 71.1 2p) 0.003 0.001 0.004

53 bonding, 
C2 - C6 1.95 49 C6 (30.4 2s, 69.7 2p) 49 C2 (30.1 2s, 70.0 2p) 0.014 0.001 0.015

54 bonding, 
C2 - C6 1.71 6 Sc (1.6 4s, 0.4 4p, 98.0 3d) 44 C6 (0.4 2s, 99.6 2p) 41 C2 (0.5 2s, 

99.5 2p) 0.028 0.079 0.107

55 bonding, 
C2 - C38 1.98 50 C2 (30.1 2s, 69.9 2p) 49 C8 (28.4 2s, 71.6 2p) 0.001 0.000 0.001
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56 bonding, 
C3 - C4 1.95 1 Sc (9.3 4s, 9.4 4p, 81.3 3d) 49 C3 (29.7 2s, 70.3 2p) 49 C4 (29.2 

2s, 70.8 2p) 0.009 0.001 0.010

57 bonding, 
C3 - C9 1.98 50 C3 (29.8 2s, 70.2 2p) 49 C9 (29.0 2s, 71.0 2p) -0.007 0.000 -0.007

58 bonding, 
C4 - C5 1.95 1 Sc (9.8 4s, 10.4 4p, 79.8 3d) 49 C5 (29.9 2s, 70.1 2p) 49 C4 (29.3 

2s, 70.7 2p) 0.010 0.001 0.011

59 bonding, 
C4 - C5 1.69 6 Sc (1.8 4s, 1.0 4p, 97.2 3d) 43 C5 (0.8 2s, 99.2 2p) 41 C4 (0.7 2s, 

99.3 2p) 0.012 0.040 0.052

60 bonding, 
C4 - C10 1.98 50 C4 (30.0 2s, 70.0 2p) 49 C10 (28.6 2s, 71.4 2p) 0.005 0.000 0.005

61 bonding, 
C5 - C6 1.94 1 Sc (9.7 4s, 8.1 4p, 82.2 3d) 49 C5 (29.2 2s, 70.9 2p) 49 C6 (28.9 

2s, 71.1 2p) 0.004 0.001 0.005

62 bonding, 
C5 - C11 1.98 50 C5 (29.8 2s, 70.2 2p) 49 C11 (29.0 2s, 71.0 2p) -0.006 0.000 -0.006

63 bonding, 
C6 - C7 1.98 50 C6 (29.9 2s, 70.1 2p) 49 C7 (28.7 2s, 1.3 2p) 0.002 0.000 0.002

64 bonding, 
C7 - H26 1.98 61 C7 (22.3 2s, 77.7 2p) 38 H26 (100 1s) -0.002 0.000 -0.002

65 bonding, 
C7 - H27 1.98 61 C7 (22.0 2s, 78.0 2p) 38 H27 (100 1s) -0.005 0.000 -0.005

66 bonding, 
C7 - H28 1.98 61 C7 (22.2 2s, 77.8 2p) 38 H28 (100 1s) -0.004 0.000 -0.004

67 bonding, 
C8 - H29 1.98 61 C8 (22.1 2s, 77.9 2p) 38 H29 (100 1s) -0.002 0.000 -0.002

68 bonding, 
C8 - H30 1.98 61 C8 (22.5 2s, 77.5 2p) 38 H30 (100 1s) -0.004 0.000 -0.004

69 bonding, 
C8 - H31 1.98 61 C8 (22.1 2s, 77.9 2p) 37 H31 (100 1s) -0.005 0.000 -0.005

70 bonding, 
C9 - H32 1.98 61 C9 (22.0 2s, 78.0 2p) 37 H32 (100 1s) -0.006 -0.002 -0.008

71 bonding, 
C9 - H33 1.98 61 C9 (22.4 2s, 77.6 2p) 38 H33 (100 1s) -0.008 0.000 -0.008

72 bonding, 
C9 - H34 1.98 61 C9 (22.1 2s, 77.9 2p) 38 H34 (100 1s) -0.012 -0.001 -0.013

73 bonding, 
C10 - H35 1.98 61 C10 (22.4 2s, 77.6 2p) 38 H35 (100 1s) -0.001 0.000 -0.001

74 bonding, 
C10 - H36 1.98 61 C10 (22.4 2s, 77.6 2p) 38 H36 (100 1s) 0.000 0.000 0.000

75 bonding, 
C10 - H37 1.97 61 C10 (21.8 2s, 78.2 2p) 37 H37 (100 1s) 0.000 0.002 0.002

76 bonding, 
C11 - H38 1.97 61 C11 (22.0 2s, 78.0 2p) 37 H38 (100 1s) -0.006 -0.002 -0.008

77 bonding, 
C11 - H39 1.98 61 C11 (22.1 2s, 78.0 2p) 38 H39 (100 1s) -0.012 -0.001 -0.013

78 bonding, 
C11 - H40 1.98 61 C11 (22.4 2s, 77.6 2p) 38 H40 (100 1s) -0.007 0.000 -0.007

79 bonding, 
C12 - C13 1.95 1 Sc (9.7 4s, 5.7 4p, 84.7 3d) 49 C12 (29.7 2s, 70.3 2p) 49 C13 (29.4 

2s, 70.6 2p) 0.012 0.001 0.013

80 bonding, 
C12 - C13 1.69 6 Sc (2.7 4s, 0.4 4p, 96.9 3d) 43 C12 (0.7 2s, 99.3 2p) 41 C13 (0.6 

2s, 99.5 2p) 0.019 0.060 0.079

81 bonding, 
C12 - C16 1.94 1 Sc (9.7 4s, 9.7 4p, 80.6 3d) 49 C16 (29.0 2s, 71.0 2p) 49 C12 (29.4 

2s, 70.6 2p) 0.004 0.001 0.005

82 bonding, 
C12 - C17 1.98 50 C12 (30.0 2s, 70.0 2p) 49 C16 (29.0 2s, 71.0 2p) -0.004 0.000 -0.004

83 bonding, 
C13 - C14 1.95 1 Sc (8.9 4s, 6.8 4p, 84.3 3d) 49 C14 (29.7 2s, 70.3 2p) 49 C13 (29.2 

2s, 70.8 2p) 0.008 0.001 0.009

84 bonding, 
C13 - C18 1.98 50 C13 (30.2 2s, 69.8 2p) 49 C18 (28.5 2s, 71.5 2p) 0.006 0.000 0.006

85 bonding, 
C14 - C15 1.94 1 Sc (10.7 4s, 12.0 4p, 77.4 3d) 49 C14 (29.3 2s, 70.7 2p) 49 C15 

(28.8 2s, 71.2 2p) 0.004 0.001 0.005

86 bonding, 
C14 - C19 1.98 50 C14 (29.8 2s, 70.2 2p) 49 C19 (29.9 2s, 70.9 2p) -0.008 0.000 -0.008

87 bonding, 
C15 - C16 1.95 1 Sc (9.4 4s, 9.6 4p, 81.0 3d) 49 C16 (30.0 2s, 70.0 2p) 49 C15 (29.9 

2s, 70.1 2p) 0.012 0.001 0.013

88 bonding, 
C15 - C16 1.71 6 Sc (1.0 4s, 1.1 4p, 97.9 3d) 44 C16 (0.7 2s, 99.3 2p) 41 C15 (0.7 

2s, 99.3 2p) 0.025 0.073 0.098

89 bonding, 
C15 - C20 1.98 50 C15 (29.9 2s, 70.1 2p) 49 C20 (28.7 2s, 71.3 2p) 0.003 0.000 0.003

90 bonding, 
C16 - C21 1.98 50 C16 (29.8 2s, 70.2 2p) 49 C21 (28.9 2s, 71.1 2p) 0.000 0.000 0.000
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91 bonding, 
C17 - H41 1.98 62 C17 (22.9 2s, 77.1 2p) 37 H41 (100 1s) -0.007 0.000 -0.007

92 bonding, 
C17 - H42 1.98 61 C17 (22.0 2s, 78.1 2p) 38 H42 (100 1s) -0.011 0.000 -0.011

93 bonding, 
C17 - H43 1.97 61 C17 (21.9 2s, 78.1 2p) 37 H43 (100 1s) -0.005 -0.001 -0.006

94 bonding, 
C18 - H44 1.97 61 C18 (21.7 2s, 78.3 2p) 37 H44 (100 1s) -0.001 0.002 0.001

95 bonding, 
C18 - H45 1.98 61 C18 (22.0 2s, 78.0 2p) 38 H45 (100 1s) -0.001 0.000 -0.001

96 bonding, 
C18 - H46 1.98 62 C18 (22.9 2s, 77.2 2p) 37 H46 (100 1s) 0.001 0.000 0.001

97 bonding, 
C19 - H47 1.98 61 C19 (22.2 2s, 77.8 2p) 38 H47 (100 1s) -0.012 0.000 -0.012

98 bonding, 
C19 - H48 1.98 61 C19 (22.2 2s, 77.8 2p) 38 H45 (100 1s) -0.011 0.000 -0.011

99 bonding, 
C19 - H49 1.97 61 C19 (22.0 2s, 78.0 2p) 37 H49 (100 1s) -0.007 -0.002 -0.009

100 bonding, 
C20 - H50 1.97 61 C20 (21.9 2s, 78.1 2p) 37 H50 (100 1s) -0.002 0.001 -0.001

101 bonding, 
C20 - H51 1.98 61 C20 (22.4 2s, 77.6 2p) 38 H51 (100 1s) -0.001 0.000 -0.001

102 bonding, 
C20 - H52 1.98 61 C20 (22.2 2s, 77.8 2p) 38 H52 (100 1s) -0.004 0.000 -0.004

103 bonding, 
C21 - H53 1.97 61 C21 (22.0 2s, 78.1 2p) 37 H53 (100 1s) -0.004 0.000 -0.004

104 bonding, 
C21 - H54 1.98 61 C21 (22.2 2s, 77.8 2p) 38 H54 (100 1s) -0.007 0.000 -0.007

105 bonding, 
C21 - H55 1.98 61 C21 (22.3 2s, 77.7 2p) 38 H55 (100 1s) -0.003 0.000 -0.003

Sum of Cp* lone pair / bonding contributions: -0.043 0.056 0.013

30 core, C22 2.00 100 C22 (100 1s) 0.003 0.000 0.003

31 core, C23 2.00 100 C23 (100 1s) -0.002 0.000 -0.002

32 core, C24 2.00 100 C24 (100 1s) -0.002 0.000 -0.002

33 core, C25 2.00 100 C25 (100 1s) -0.001 0.000 -0.001

34 core, O 2.00 100 O (100 1s) 0.036 0.000 0.036

35 core, F63 2.00 100 F63 (100 1s) -0.003 0.000 -0.003

36 core, F64 2.00 100 F64 (100 1s) -0.006 0.000 -0.006

37 core, F65 2.00 100 F65 (100 1s) -0.004 0.000 -0.004

Sum of OR core contributions: 0.021 0.000 0.021

40 lone pair, 
O 1.86 93 O (0.1 2s, 99.9 2p) 5 Sc (0.2 4p, 99.8 3d) 0.026 0.048 0.074

41 lone pair, 
O 1.86 92 O (64.5 2s, 35.5 2p) 7 Sc (8.5 4s, 0.1 4p, 91.5 3d) 0.123 0.054 0.177

42 lone pair, 
O 1.81 90 O (100 2p) 7 Sc (0.2 4p, 99.8 3d) 0.009 -0.044 -0.035

43 lone pair, 
F63 1.98 99 F63 (0.1 2s, 99.9 2p) 1 C23 (15.7 2s, 84.3 2p) -0.003 0.000 -0.003

44 lone pair, 
F63 1.96 98 F63 (0.1 2s, 9.99 2p) 1 C23 (5.8 2s, 94.2 2p) -0.003 0.000 -0.003

45 lone pair, 
F63 1.94 97 F63 (100 2p) -0.006 0.000 -0.006

46 lone pair, 
F64 1.98 99 F64 (74.4 2s, 25.6 2p) 1 C23 (15.6 2s, 84.5 2p) -0.006 0.000 -0.006

47 lone pair, 
F64 1.96 98 F64 (0.3 2s, 99.8 2p) 1 C23 (6.0 2s, 94.0 2p) -0.005 0.000 -0.005

48 lone pair, 
F64 1.94 97 F64 (100 2p) 2 C23 (100 2p) -0.006 0.000 -0.006

49 lone pair, 
F65 1.99 99 F65 (74.6 2s, 25.4 2p) 1 C23 (17.9 2s, 82.1 2p) -0.004 0.000 -0.004

50 lone pair, 
F65 1.99 98 F65 (10 2p) 1 C23 (6.1 2s, 87.9 2p) -0.004 0.000 -0.004
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51 lone pair, 
F65 1.94 97 F65 (100 2p) 1 C23 (6.1 2s, 93.9 2p) -0.004 0.000 -0.004

106 bonding, 
C22 - C23 1.97 50 C23 (38.3 2s, 61.7 2p) 48 C22 (22.5 2s, 77.6 2p) 0.000 -0.001 -0.001

107 bonding, 
C22 - C24 1.97 50 C22 (26.1 2s, 73.9 2p) 49 C23 (27.8 2s, 72.2 2p) 0.001 0.000 0.001

108 bonding, 
C22 - C25 1.97 50 C22 (25.8 2s, 74.2 2p) 49 C25 (27.6 2s, 72.4 2p) 0.001 0.001 0.002

109 bonding, 
O - C22 1.98 66 O (35.5 2s, 64.5 2p) 33 C22 (23.2 2s, 76.8 2p) 0.025 0.003 0.028

110 bonding, 
C23 - F63 1.99 74 F63 (25.2 2s, 74.8 2p) 26 C23 (26.3 2s, 73.7 2p) -0.003 0.000 -0.003

111 bonding, 
C23 - F64 1.99 74 F64 (25.3 2s, 74.7 2p) 26 C23 (26.3 2s, 73.7 2p) -0.004 0.000 -0.004

112 bonding, 
C23 - F65 1.99 74 F65 (25.4 2s, 74.6 2p) 26 C23 (26.2 2s, 73.8 2p) -0.003 0.000 -0.003

113 bonding, 
C24 - H56 1.98 61 C24 (22.4 2s, 77.6 2p) 38 H56 (100 1s) -0.003 0.000 -0.003

114 bonding, 
C24 - H57 1.98 61 C24 (22.9 2s, 77.1 2p) 38 H57 (100 1s) -0.003 0.000 -0.003

115 bonding, 
C24 - H58 1.98 62 C24 (23.7 2s, 76.3 2p) 38 H57 (100 1s) -0.002 0.000 -0.002

116 bonding, 
C25 - H59 1.98 61 C25 (23.3 2s, 76.8 2p) 38 H59 (100 1s) -0.001 0.000 -0.001

117 bonding, 
C25 - H60 1.98 61 C25 (22.9 2s, 77.1 2p) 38 H60 (100 1s) -0.002 0.001 -0.001

118 bonding, 
C26 - H61 1.98 61 C25 (22.7 2s, 77.3 2p) 38 H61 (100 1s) -0.002 0.000 -0.002

Sum of OR valence contributions: 0.121 0.062 0.183

Total (0.635 calc’d): 0.609 0.026 0.635
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Table S5. NLMO Contributions to V33 (in a.u.) for 2
NLMO 

no.
Orbital 
Type occ NLMO Composition Lewis non-

Lewis Total

1 core, Sc 2.00 100 Sc (100 1s) -0.004 0.000 -0.004

2 core, Sc 2.00 100 Sc (100 2s) -0.005 0.015 0.010

3 core, Sc 1.99 100 Sc (100 3s) -0.024 -0.051 -0.075

4 core, Sc 2.00 100 Sc (100 2p) 170.976 -0.005 170.971

5 core, Sc 1.99 100 Sc (100 2p) 14.140 -0.052 14.088

6 core, Sc 2.00 100 Sc (100 2p) 175.606 -0.004 175.602

7 core, Sc 2.00 100 Sc (100 3p) 14.454 -0.109 14.345

8 core, Sc 2.00 100 Sc (100 3p) -346.610 0.047 -346.563

9 core, Sc 2.00 100 Sc (100 3p) -28.077 0.076 -28.001

Sum of Sc core contributions: 0.456 -0.083 0.373

10 core, C2 2.00 100 C2 (100 1s) 0.011 0.000 0.011

11 core, C3 2.00 100 C3 (100 1s) 0.008 0.000 0.008

12 core, C4 2.00 100 C4 (100 1s) 0.004 0.000 0.004

13 core, C5 2.00 100 C5 (100 1s) 0.012 0.000 0.012

14 core, C6 2.00 100 C6 (100 1s) 0.001 0.000 0.001

15 core, C7 2.00 100 C7 (100 1s) 0.007 0.000 0.007

16 core, C8 2.00 100 C8 (100 1s) 0.006 0.000 0.006

17 core, C9 2.00 100 C9 (100 1s) 0.011 0.000 0.011

18 core, C10 2.00 100 C10 (100 1s) 0.000 0.000 0.000

19 core, C11 2.00 100 C11 (100 1s) 0.011 0.000 0.011

20 core, C12 2.00 100 C12 (100 1s) -0.001 0.000 -0.001

21 core, C13 2.00 100 C13 (100 1s) -0.004 0.000 -0.004

22 core, C14 2.00 100 C14 (100 1s) -0.007 0.000 -0.007

23 core, C15 2.00 100 C15 (100 1s) 0.000 0.000 0.000

24 core, C16 2.00 100 C16 (100 1s) -0.009 0.000 -0.009

25 core, C17 2.00 100 C17 (100 1s) -0.005 0.000 -0.005

26 core, C18 2.00 100 C18 (100 1s) -0.006 0.000 -0.006

27 core, C19 2.00 100 C19 (100 1s) 0.000 0.000 0.000

28 core, C20 2.00 100 C20 (100 1s) -0.010 0.000 -0.010

29 core, C21 2.00 100 C21 (100 1s) 0.000 0.000 0.000

Sum of Cp* core contributions: 0.029 0.000 0.029

41 lone pair, 
C6 1.12

12 Sc (0.5 4s, 0.2 4p, 99.3 3d) 49 C6 (1.0 2s, 99.0 2p) 9 C2 (0.5 
2s, 99.5 2p) 9 C5 (0.7 2s, 99.3 2p) 9 C4 (0.6 2s, 99.5 2p) 8 C3 (0.1 
2s, 99.9 2p)

-0.023 -0.105 -0.128

42 lone pair, 
C10 1.12 10 Sc (0.3 4s, 0.3 4p, 99.3 3d) 50 C10 (0.8 2s, 99.2 2p) 9 C9 (0.7 

2s, 99.3 2p) 9 C8 (0.5 2s, 99.5 2p) 9 C7 (0.3 2s, 99.7 2p) -0.031 -0.117 -0.148

64 bonding, 
C2 - C3 1.95 49 C3 (30.3 2s, 69.7 2p) 49 C2 (30.1 2s, 69.9 2p) 0.014 0.001 0.015

65 bonding, 
C2 - C3 1.70 7 Sc (1.0 4s, 0.4 4p, 98.6 3d) 43 C3 (0.4 2s, 99.6 2p) 41 C2 (0.6 

2s, 9.4 2p) 0.026 0.089 0.115

66 bonding, 
C2 - C6 1.94 1 Sc (9.2 4s, 7.8 4p, 83.0 3d) 49 C6 (29.1 2s, 70.9 2p) 48 C2 (28.6 

2s, 71.4 2p) 0.005 0.001 0.006

67 bonding, 
C2 - C12 1.98 51 C2 (30.3 2s, 69.7 2p) 48 C12 (28.4 2s, 71.7 2p) 0.004 0.000 0.004

68 bonding, 
C3 - C4 1.94 1 Sc (9.8 4s, 8.8 4p, 81.4 3d) 49 C4 (29.1 2s, 70.9 2p) 48 C3 (29.1 

2s, 70.9 2p) 0.003 0.001 0.004
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69 bonding, 
C3 - C13 1.98 50 C3 (30.2 2s, 69.9 2p) 49 C13 (28.5 2s, 71.5 2p) 0.000 0.000 0.000

70 bonding, 
C4 - C5 1.95 1 Sc (8.8 4s, 10.3 4p, 80.9 3d) 49 C4 (29.8 2s, 70.2 2p) 49 C5 

(29.5 2s, 70.4 2p) 0.011 0.001 0.012

71 bonding, 
C4 - C5 1.69 6 Sc (1.9 4s, 0.9 4p, 97.2 4p) 43 C4 (0.8 2s, 99.2 2p) 41 C5 (0.8 

2s, 9.2 2p) 0.017 0.058 0.075

72 bonding, 
C4 - C14 1.98 50 C4 (29.9 2s, 70.1 2p) 49 C14 (29.0 2s, 71.0 2p) -0.004 0.000 -0.004

73 bonding, 
C5 - C6 1.95 1 Sc (8.6 4s, 10.2 4p, 81.1 3d) 49 C6 (29.7 2s, 70.4 2p) 49 C5 

(28.9 2s, 71.1 2p) 0.008 0.001 0.009

74 bonding, 
C5 - C15 1.98 50 C5 (29.9 2s, 70.1 2p) 49 C15 (28.6 2s, 71.4 2p) 0.005 0.000 0.005

75 bonding, 
C6 - C16 1.98 50 C6 (29.8 2s, 70.2 2p) 49 C16 (29.0 2s, 71.0 2p) -0.007 0.000 -0.007

76 bonding, 
C7 - C8 1.94 1 Sc (9.2 4s, 9.2 4p, 81.7 3d) 49 C8 (29.0 2s, 71.1 2p) 49 C7 (29.0 

2s, 71.0 2p) 0.004 0.001 0.005

77 bonding, 
C7 - C11 1.95 49 C7 (30.1 2s, 69.9 2p) 49 C11 (29.9 2s, 70.2 2p) 0.014 0.001 0.015

78 bonding, 
C7 - C11 1.70 6 Sc (2.5 4s, 0.4 4p, 97.1 3d) 43 C7 (0.6 4s, 99.4 2p) 41 C11 (0.7 

2s, 99.3 2p) 0.024 0.076 0.100

79 bonding, 
C7 - C17 1.98 51 C7 (30.1 2s, 69.9 2p) 49 C17 (28.5 2s, 71.5 2p) -0.001 0.000 -0.001

80 bonding, 
C8 - C9 1.95 1 Sc (9.5 4s, 9.7 4p, 80.8 3d) 49 C8 (30.0 2s, 70.0 2p) 49 C9 (29.6 

2s, 70.4 2p) 0.012 0.001 0.013

81 bonding, 
C8 - C9 1.69 7 Sc (0.8 4s, 0.9 4p, 98.3 3d) 43 C8 (0.8 2s, 99.2 2p) 41 C9 (0.8 

2s, 99.3 2p) 0.020 0.074 0.094

82 bonding, 
C8 - C18 1.98 50 C8 (29.9 2s, 70.1 2p) 49 C18 (28.9 2s, 71.1 2p) -0.002 0.000 -0.002

83 bonding, 
C9 - C10 1.94 1 Sc (9.9 4s, 10.7 4p, 79.4 3d) 49 C10 (29.7 2s, 70.4 2p) 49 C9 

(28.8 2s, 71.2 2p) 0.006 0.001 0.007

84 bonding, 
C9 - C19 1.98 50 C9 (30.0 2s, 70.0 2p) 49 C19 (28.6 2s, 71.4 2p) 0.004 0.000 0.004

85 bonding, 
C10 - C11 1.95 1 Sc (8.1 4s, 7.6 4p, 84.3 3d) 49 C10 (29.4 2s, 70.6 2p) 49 C11 

(28.8 2s, 71.2 2p) 0.006 0.001 0.007

86 bonding, 
C10 - C20 1.98 50 C10 (29.8 2s, 70.2 2p) 49 C2 (29.0 2s, 71.0 2p) -0.008 0.000 -0.008

87 bonding, 
C11 - C21 1.98 50 C11 (30.2 2s, 69.8 2p) 49 C21 (28.5 2s, 71.5 2p) 0.004 0.000 0.004

88 bonding, 
C12 - H26 1.98 62 C12 (22.6 2s, 77.4 2p) 38 H26 (100 1s) -0.001 0.000 -0.001

89 bonding, 
C12 - H27 1.98 61 C12 (22.2 2s, 77.8 2p) 37 H27 (10 1s) -0.003 0.000 -0.003

90 bonding, 
C12 - H28 1.97 61 C12 (21.9 2s, 78.1 2p) 38 H28 (100 1s) -0.002 0.001 -0.001

91 bonding, 
C13 - H29 1.98 62 C13 (22.5 2s, 77.5 2p) 37 H29 (100 1s) -0.003 0.000 -0.003

92 bonding, 
C13 - H30 1.98 61 C13 (21.8 2s, 78.2 2p) 38 H30 (100 1s) -0.007 0.000 -0.007

93 bonding, 
C13 - H31 1.98 61 C13 (22.6 2s, 77.4 2p) 38 H31 (100 1s) -0.005 0.000 -0.005

94 bonding, 
C14 - H32 1.98 61 C14 (22.1 2s, 77.9 2p) 38 H32 (100 1s) -0.011 -0.001 -0.012

95 bonding, 
C14 - H33 1.98 61 C14 (22.3 2s, 77.7 2p) 38 H33 (100 1s) -0.006 0.000 -0.006

96 bonding, 
C14 - H34 1.97 61 C14 (22.0 2s, 78.0 2p) 37 H34 (100 1s) -0.005 -0.001 -0.006

97 bonding, 
C15 - H35 1.98 61 C15 (22.5 2s, 77.5 2p) 38 H35 (100 1s) -0.001 0.000 -0.001

98 bonding, 
C15 - H36 1.98 61 C15 (22.3 2s, 77.7 2p) 38 H36 (100 1s) -0.001 0.000 -0.001

99 bonding, 
C15 - H37 1.97 61 C15 (21.9 2s, 78.1 2p) 37 H37 (100 1s) 0.000 0.002 0.002

100 bonding, 
C16 - H38 1.97 61 C16 (21.9 2s, 78.1 2p) 37 H38 (100 1s) -0.006 -0.003 -0.009

101 bonding, 
C16 - H39 1.98 61 C16 (22.4 2s, 77.6 2p) 38 H39 (100 1s) -0.009 0.000 -0.009

102 bonding, 
C16 - H40 1.98 61 C16 (22.2 2s, 77.8 2p) 38 H40 (100 1s) -0.011 0.000 -0.011

103 bonding, 
C17 - H41 1.97 61 C17 (22.0 2s, 78.0 2p) 38 H41 (100 1s) -0.004 0.000 -0.004
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104 bonding, 
C17 - H42 1.98 62 C17 (22.8 2s, 77.2 2p) 37 H42 (100 1s) -0.004 0.000 -0.004

105 bonding, 
C17 - H43 1.98 61 C17 (22.0 2s, 78.0 2p) 38 H43 (100 1s) -0.009 0.000 -0.009

106 bonding, 
C18 - H53 1.98 61 C18 (22.4 2s, 77.6 2p) 38 H53 (100 1s) -0.004 0.000 -0.004

107 bonding, 
C18 - H54 1.98 61 C18 (22.1 2s, 77.9 2p) 38 H54 (100 1s) -0.009 0.000 -0.009

108 bonding, 
C18 - H55 1.97 61 C18 (22.0 2s, 78.1 2p) 37 H55 (100 1s) -0.004 -0.001 -0.005

109 bonding, 
C19 - H50 1.98 61 C19 (22.3 2s, 77.7 2p) 38 H50 (100 1s) -0.002 0.000 -0.002

110 bonding, 
C19 - H51 1.97 61 C19 (21.8 2s, 78.2 2p) 37 H51 (100 1s) -0.001 0.002 0.001

111 bonding, 
C19 - H52 1.98 61 C19 (22.5 2s, 77.5 2p) 38 H52 (100 1s) -0.001 0.000 -0.001

112 bonding, 
C20 - H47 1.98 61 C20 (22.2 2s, 77.8 2p) 38 H47 (100 1s) -0.012 0.000 -0.012

113 bonding, 
C20 - H48 1.97 61 C20 (22.0 2s, 78.0 2p) 37 H48 (100 1s) -0.007 -0.003 -0.010

114 bonding, 
C20 - H49 1.98 61 C20 (22.4 2s, 77.6 2p) 38 H49 (100 1s) -0.010 0.000 -0.010

115 bonding, 
C21 - H44 1.97 61 C21 (21.8 2s, 78.2 2p) 37 H44 (100 1s) -0.001 0.001 0.000

116 bonding, 
C21 - H45 1.98 61 C21 (21.9 2s, 78.1 2p) 38 H45 (100 1s) -0.003 0.000 -0.003

117 bonding, 
C21 - H46 1.98 62 C21 (22.9 2s, 77.1 2p) 37 H46 (100 1s) 0.000 0.000 0.000

Sum of Cp* lone pair / bonding contributions: -0.031 0.082 0.051

30 core, C22 2.00 100 C22 (100 1s) 0.003 0.000 0.003

31 core, C23 2.00 100 C23 (100 1s) -0.002 0.000 -0.002

32 core, C24 2.00 100 C24 (100 1s) -0.002 0.000 -0.002

33 core, C25 2.00 100 C25 (100 1s) -0.001 0.000 -0.001

34 core, O 2.00 100 O (100 1s) 0.034 0.000 0.034

35 core, F60 2.00 100 F60 (100 1s) -0.003 0.000 -0.003

36 core, F61 2.00 100 F61 (100 1s) -0.001 0.000 -0.001

37 core, F62 2.00 100 F62 (100 1s) -0.003 0.000 -0.003

38 core, F63 2.00 100 F63 (100 1s) -0.005 0.000 -0.005

39 core, F64 2.00 100 F64 (100 1s) -0.003 0.000 -0.003

40 core, F65 2.00 100 F65 (100 1s) -0.002 0.000 -0.002

Sum of OR core contributions: 0.015 0.000 0.015

43 lone pair, 
O 1.86 93 O (50.5 2s, 49.5 2p) 5 Sc (11.7 4s, 0.1 4p, 88.2 3d) 0.026 0.037 0.063

44 lone pair, 
O 1.85 92 O (14.9 2s, 85.1 2p) 4 Sc (4.6 4s, 0.2 4p, 95.3 3d) 0.123 0.034 0.157

45 lone pair, 
O 1.83 91 O (100 2p) 6 Sc (0.2 4p, 99.8 3d) 0.009 -0.037 -0.028

46 lone pair, 
F60 1.98 99 F 60 (74.9 2s, 25.1 2p) -0.003 0.000 -0.003

47 lone pair, 
F60 1.95 98 F60 (100 2p) -0.003 0.000 -0.003

48 lone pair, 
F60 1.94 97 F60 (100 2p) -0.002 0.000 -0.002

49 lone pair, 
F61 1.98 99 f61 (75.0 2s, 25.0 2p) -0.002 0.000 -0.002

50 lone pair, 
F61 1.95 98 F61 (100 2p) -0.001 0.000 -0.001

51 lone pair, 
F61 1.94 97 F61 (100 2p) -0.001 0.000 -0.001

52 lone pair, 
F62 1.99 99 F62 (75.0 2s, 25.0 2p) -0.003 0.000 -0.003
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53 lone pair, 
F62 1.95 98 F62 (0.1 2s, 99.9 2p) -0.003 0.000 -0.003

54 lone pair, 
F62 1.94 97 F62 (100 2p) -0.003 0.000 -0.003

55 lone pair, 
F63 1.98 99 F63 (74.8 2s, 25.2 2p) -0.006 0.000 -0.006

56 lone pair, 
F63 1.95 98 F63 (100 2p) -0.005 0.000 -0.005

57 lone pair, 
F63 1.94 97 F63 (100 2p) -0.005 0.000 -0.005

58 lone pair, 
F64 1.99 99 F64 (75.1 2s, 24.9 2p) -0.004 0.000 -0.004

59 lone pair, 
F64 1.95 98 F64 (100 2p) -0.003 0.000 -0.003

60 lone pair, 
F64 1.94 97 F64 (100 2p) -0.003 0.000 -0.003

61 lone pair, 
F65 1.98 99 F65 (75.3 2s, 24.7 2p) -0.002 0.000 -0.002

62 lone pair, 
F65 1.96 98 F65 (100 2p) -0.002 0.000 -0.002

63 lone pair, 
F65 1.94 97 F65 (100 2p) -0.002 0.000 -0.002

118 bonding, 
C22 - C23 1.97 51 C22 (26.8 2s, 73.2 2p) 47 C23 (26.7 2s, 73.3 2p) 0.001 -0.001 0.000

119 bonding, 
C22 - C24 1.97 49 C22 (23.4 2s, 76.6 2p) 49 C24 (37.2 2s, 62.8 2p) 0.001 -0.001 0.000

120 bonding, 
C22 - C25 1.97 49 C22 (22.8 2s, 77.2 2p) 49 C25 (37.1 2s, 62.9 2p) 0.001 0.001 0.002

121 bonding, 
O - C22 1.98 65 O (34.7 2s, 65.3 2p) 34 C22 (24.7 2s, 75.3 2p) 0.022 0.002 0.024

122 bonding, 
C23 - H56 1.98 62 C23 (23.9 2s, 76.1 2p) 37 H56 (100 1s) -0.002 0.000 -0.002

123 bonding, 
C23 - H57 1.98 62 C23 (22.8 2s, 77.3 2p) 37 H57 (100 1s) -0.003 0.000 -0.003

124 bonding, 
C23 - H58 1.98 62 C23 (23.5 2s, 76.5 2p) 37 H58 (100 1s) -0.003 0.000 -0.003

125 bonding, 
C24 - F63 1.99 73 F63 (25.2 2s, 74.9 2p) 26 C24 (27.0 2s, 73.0 2p) -0.004 0.000 -0.004

126 bonding, 
C24 - F64 1.99 73 F64 (24.9 2s, 75.1 2p) 26 C24 (26.5 2s, 73.5 2p) -0.003 0.000 -0.003

127 bonding, 
C24 - F65 1.99 74 F65 (24.7 2s, 75.3 2p) 26 C24 (26.5 2s, 73.5 2p) -0.002 0.000 -0.002

128 bonding, 
C25 - F60 1.99 73 F60 (25.1 2s, 74.9 2p) 26 C25 (26.9 2s, 73.1 2p) -0.002 0.000 -0.002

129 bonding, 
C25 - F61 1.99 73 F61 (25.1 2s, 75.0 2p) 26 C25 (26.6 2s, 73.4 2p) -0.001 0.000 -0.001

130 bonding, 
C25 - F62 1.99 73 F62 (24.9 2s, 75.1 2p) 26 C25 (26.6 2s, 73.4 2p) -0.003 0.000 -0.003

sum of OR valence contributions: 0.107 0.035 0.142

Total (0.604 calc’d.): 0.576 0.034 0.610
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Table S6. NLMO Contributions to V33 (in a.u.) for 3
NLMO 

no.
Orbital 
Type occ NLMO Composition Lewis non-

Lewis Total

1 core, Sc 2.00 100 Sc (100 1s) -0.004 0.000 -0.004

2 core, Sc 2.00 100 Sc (100 2s) -0.005 0.014 0.009

3 core, Sc 1.99 100 Sc (100 3s) -0.021 -0.049 -0.070

4 core, Sc 2.00 100 Sc (100 2p) 178.060 -0.007 178.053

5 core, Sc 1.99 100 Sc (100 2p) 14.638 -0.051 14.587

6 core, Sc 2.00 100 Sc (100 2p) 177.869 -0.003 177.866

7 core, Sc 2.00 100 Sc (100 3p) 14.598 -0.109 14.489

8 core, Sc 2.00 100 Sc (100 3p) -355.952 0.048 -355.904

9 core, Sc 2.00 100 Sc (100 3p) -28.749 0.081 -28.668

Sum of Sc core contributions: 0.434 -0.076 0.358

10 core, C2 2.00 100 C2 (100 1s) 0.011 0.000 0.011

11 core, C3 2.00 100 C3 (100 1s) 0.009 0.000 0.009

12 core, C4 2.00 100 C4 (100 1s) 0.002 0.000 0.002

13 core, C5 2.00 100 C5 (100 1s) 0.013 0.000 0.013

14 core, C6 2.00 100 C6 (100 1s) 0.003 0.000 0.003

15 core, C7 2.00 100 C7 (100 1s) 0.003 0.000 0.003

16 core, C8 2.00 100 C8 (100 1s) 0.009 0.000 0.009

17 core, C9 2.00 100 C9 (100 1s) 0.010 0.000 0.010

18 core, C10 2.00 100 C10 (100 1s) 0.002 0.000 0.002

19 core, C11 2.00 100 C11 (100 1s) 0.014 0.000 0.014

20 core, C12 2.00 100 C12 (100 1s) -0.002 0.000 -0.002

21 core, C13 2.00 100 C13 (100 1s) -0.003 0.000 -0.003

22 core, C14 2.00 100 C14 (100 1s) -0.008 0.000 -0.008

23 core, C15 2.00 100 C15 (100 1s) 0.001 0.000 0.001

24 core, C16 2.00 100 C16 (100 1s) -0.008 0.000 -0.008

25 core, C17 2.00 100 C17 (100 1s) -0.008 0.000 -0.008

26 core, C18 2.00 100 C18 (100 1s) -0.003 0.000 -0.003

27 core, C19 2.00 100 C19 (100 1s) -0.002 0.000 -0.002

28 core, C20 2.00 100 C20 (100 1s) -0.009 0.000 -0.009

29 core, C21 2.00 100 C21 (100 1s) 0.001 0.000 0.001

Sum of Cp* core contributions: 0.035 0.000 0.035

44 lone pair, 
C6 1.12

10 Sc (0.3 4s, 0.3 4p, 99.4 3d) 50 C6 (1.0 2s, 99.0 2p) 10 C2 (0.5 
2s, 99.5 2p) 9 C4 (0.6 2s, 99.4 2p) 9 C5 (0.8 2s, 99.2 2p) 8 C3 (0.1 
2s, 99.9 2p)

-0.021 -0.099 -0.120

45 lone pair, 
C10 1.11 12 Sc (0.4 4s, 0.2 4p, 99.4 3d) 49 C10 (0.8 2s, 99.2 2p) 10 C9 (0.8 

2s, 99.2 2p) 9 C7 (0.5 2s, 99.5 2p, 8 C8 (0.4 2s, 99.6 2p) -0.020 -0.098 -0.118

76 bonding, 
C2 - C3 1.95 49 C2 (30.4 2s, 69.6 2p) 49 C3 (30.3 2s, 69.7 2p) 0.015 0.001 0.016

77 bonding, 
C2 - C3 1.70 7 Sc (1.3 4s, 0.4 4p, 98.4 3d) 43 C3 (0.4 2s, 99.6 2p) 41 C2 (0.5 

2s, 99.5 2p) 0.027 0.095 0.122

78 bonding, 
C2 - C6 1.94 1 Sc (9.2 4s, 8.6 4p, 2.2 3d) 49 C6 (29.0 2s, 71.1 2p) 48 C2 (28.6 

2s, 71.5 2p) 0.005 0.001 0.006

79 bonding, 
C2 - C12 1.98 51 C2 (30.3 2s, 69.8 2p) 49 C12 (28.4 2s, 71.7 2p) 0.003 0.000 0.003

80 bonding, 
C3 - C4 1.94 1 Sc (8.8 4s, 7.8 4p, 83.4 3d) 49 C4 (29.2 2s 70.8 2p) 48 C3 (28.7 

2s, 71.3 2p) 0.003 0.001 0.004
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81 bonding, 
C3 - C13 1.98 51 C3 (30.3 2s, 69.7 2p) 48 C13 (28.3 2s, 71.7 2p) 0.002 0.000 0.002

82 bonding, 
C4 - C5 1.95 1 Sc (8.8 4s, 10.9 4p, 80.3 3d) 49 C4 (29.7 2s, 70.3 2p) 49 C5 

(29.3 2s, 70.7 2p) 0.010 0.001 0.011

83 bonding, 
C4 - C5 1.68 7 Sc (2.0 4s, 0.9 4p, 97.2 3d) 43 C4 (0.9 2s, 99.1 2p) 41 C5 (0.8 

2s, 99.2 2p) 0.009 0.045 0.054

84 bonding, 
C4 - C14 1.98 50 C4 (29.9 2s, 70.1 2p) 49 C14 (28.9 2s, 71.1 2p) -0.006 0.000 -0.006

85 bonding, 
C5 - C6 1.95 1 Sc (8.3 4s, 10.0 4p, 81.7 3d) 49 C6 (29.8 2s, 70.2 2p) 49 C5 

(29.1 2s, 70.9 2p) 0.011 0.001 0.012

86 bonding, 
C5 - C15 1.98 50 C5 (30.0 2s, 70.0 2p) 49 C15 (28.5 2s, 71.5 2p) 0.006 0.000 0.006

87 bonding, 
C6 - C16 1.98 50 C6 (29.9 2s, 70.1 2p) 49 C16 (29.9 2s, 7.1.1 2p) -0.005 0.000 -0.005

88 bonding, 
C7 - C8 1.94 1 Sc (9.2 4s, 9.8 4p, 81.1 3d) 49 C8 (28.8 2s, 71.2 2p) 49 C7 (29.4 

2s, 70.6 2p) 0.004 0.001 0.005

89 bonding, 
C7 - C11 1.95 49 C7 (29.8 2s, 70.2 2p) 49 C11 (29.2 2s, 70.8 2p) 0.011 0.001 0.012

90 bonding, 
C7 - C11 1.68 7 Sc (3.3 4s, 0.6 4p, 96.2 3d) 42 C7 (0.6 2s, 99.4 2p) 41 C11 (0.7 

2s, 9.4 2p) 0.012 0.052 0.064

91 bonding, 
C7 - C17 1.98 50 C7 (30.0 2s, 70.0 2p) 49 C17 (287 2s, 71.3 2p) -0.005 0.000 -0.005

92 bonding, 
C8 - C9 1.95 1 Sc (8.9 4s, 9.5 4p, 81.6 3d) 49 C9 (29.9 2s, 70.1 2p) 49 C8 (30.0 

2s, 70.0 2p) 0.014 0.001 0.015

93 bonding, 
C8 - C9 1.69 7 Sc (0.9 4s, 0.9 4p, 98.2 3d) 43 C8 (0.7 2s, 99.3 2p) 41 C9 (0.8 

2s, 99.2 2p) 0.026 0.093 0.119

94 bonding, 
C8 - C18 1.98 50 C8 (30.0 2s, 70.0 2p) 49 C18 (28.7 2s, 71.3 2p) 0.001 0.000 0.001

95 bonding, 
C9 - C10 1.94 1 Sc (9.9 4s, 11.4 4p, 78.6 3d) 49 C9 (28.7 2s, 71.3 2p) 49 C10 

(29.4 2s, 70.6 2p) 0.005 0.001 0.006

96 bonding, 
C9 - C19 1.98 50 C (30.0 2s, 70.0 2p) 49 C19 (28.6 2p, 71.4 2p) 0.003 0.000 0.003

97 bonding, 
C10 - C11 1.95 1 Sc (7.6 4s, 6.0 4p, 86.5 3d) 49 C10 (29.6 2s, 70.4 2p) 49 C11 

(29.1 2s, 70.9 2p) 0.011 0.001 0.012

98 bodning, 
C10 - C20 1.98 50 C10 (30.0 2s, 70.0 2p) 49 C20 (28.8 2s, 71.2 2p) -0.006 0.000 -0.006

99 bonding, 
C11 - C21 1.98 51 C11 (30.5 2s, 69.5 2p) 48 C21 (28.2 2s, 71.8 2p) 0.006 0.000 0.006

100 bonding, 
C12 - H26 1.98 62 C12 (22.5 2s, 77.5 2p) 37 H26 (100 1s) -0.001 0.000 -0.001

101 bonding, 
C12 - H27 1.98 61 C12 (22.1 2s, 77.9 2p) 38 H27 (100 1s) -0.004 0.000 -0.004

102 bonding, 
C12 - H28 1.98 61 C12 (22.2 2s, 77.8 2p) 38 H28 (100 1s) -0.003 0.000 -0.003

103 bonding, 
C13 - H29 1.98 62 C13 (22.3 2s, 77.7 2p) 37 H29 (100 1s) -0.002 0.000 -0.002

104 bonding, 
C13 - H30 1.98 61 C13 (22.2 2s, 77.8 2p) 38 H30 (100 1s) -0.004 0.000 -0.004

105 bonding, 
C13 - H31 1.98 61 C13 (22.4 2s, 77.6 2p) 38 H31 (100 1s) -0.004 0.000 -0.004

106 bonding, 
C14 - H32 1.98 61 C14 (22.1 2s, 77.9 2p) 38 H32 (100 1s) -0.012 -0.001 -0.013

107 bonding, 
C14 - H33 1.98 61 C14 (22.5 2s, 77.5 2p) 38 H33 (100 1s) -0.007 0.000 -0.007

108 bonding, 
C14 - H34 1.97 61 C14 (22.0 2s, 78.0 2p) 37 H34 (100 1s) -0.006 -0.002 -0.008

109 bonding, 
C15 - H35 1.98 61 C15 (22.4 2s, 77.6 2p) 38 H35 (100 1s) 0.000 0.000 0.000

110 bonding, 
C15 - H36 1.98 61 C15 (22.5 2s 77.5 2p) 38 H36 (100 1s) 0.000 0.000 0.000

111 bonding, 
C15 - H37 1.97 61 C15 (21.7 2s, 78.3 2p) 37 H37 (100 1s) 0.000 0.002 0.002

112 bonding, 
C16 - H38 1.97 61 C16 (22.0 2s, 78.0 2p) 37 H38 (100 1s) -0.005 -0.002 -0.007

113 bonding, 
C16 - H39 1.98 61 C16 (22.5 2s, 77.5 2p) 38 H39 (100 1s) -0.007 0.000 -0.007

114 bonding, 
C16 - H40 1.98 61 C16 (2.1 2s, 77.9 2p) 38 H40 (100 1s) -0.011 -0.001 -0.012

115 bonding, 
C17 - H41 1.97 61 C17 (21.9 2s, 78.1 2p) 37 H41 (100 1s) -0.005 -0.002 -0.007



S32

116 bonding, 
C17 - H42 1.98 62 C17 (22.8 2s, 77.3 2p) 37 H42 (100 1s) -0.008 0.000 -0.008

117 bonding, 
C17 - H43 1.98 61 C17 (22.1 2s, 77.9 2p) 38 H43 (100 1s) -0.011 0.000 -0.011

118 bonding, 
C18 - H53 1.98 61 C18 (22.4 2s, 77.6 2p) 38 H53 (100 1s) -0.002 0.000 -0.002

119 bonding, 
C18 - H54 1.98 61 C18 (22.3 2s, 7.7 2p) 38 H54 (100 1s) -0.005 0.000 -0.005

120 bonding, 
C18 - H55 1.97 61 C18 (21.9 2s, 78.1 2p) 37 H55 (100 1s) -0.003 0.000 -0.003

121 bonding, 
C19 - H50 1.98 61 C19 (22.3 2s, 77.7 2p) 38 H50 (100 1s) -0.004 0.000 -0.004

122 bonding, 
C19 - H51 1.97 61 C19 (21.9 2s, 78.1 2p) 37 H51 (100 1s) -0.002 0.001 -0.001

123 bonding, 
C19 - H52 1.98 61 C19 (22.5 2s, 77.5 2p) 38 H52 (100 1s) -0.001 0.000 -0.001

124 bonding, 
C20 - H47 1.98 62 C20 (22.6 2s, 77.4 2p) 38 H47 (100 1s) -0.009 0.000 -0.009

125 bonding, 
C20 - H48 1.97 61 C20 (22.0 2s, 78.0 2p) 37 H48 (100 1s) -0.006 -0.002 -0.008

126 bonding, 
C20 - H49 1.98 61 C20 (22.2 2s, 77.8 2p) 38 H49 (100 1s) -0.011 0.000 -0.011

127 bonding, 
C21 - H44 1.97 61 C21 (21.6 2s, 78.4 2p) 37 H44 (100 1s) 0.000 0.002 0.002

128 bonding, 
C21 - H45 1.98 62 C21 (22.9 2s, 77.1 2p) 37 H45 (100 1s) 0.001 0.000 0.001

129 bonding, 
C21 - H46 1.98 61 C21 (22.4 2s, 77.6 2p) 38 H46 (100 1s) 0.000 0.000 0.000

Sum of Cp* lone pair / bonding contributions: -0.011 0.093 0.082

30 core, C22 2.00 100 C22 (100 1s) 0.003 0.000 0.003

31 core, C23 2.00 100 C23 (100 1s) -0.002 0.000 -0.002

32 core, C24 2.00 100 C24 (100 1s) -0.001 0.000 -0.001

33 core, C25 2.00 100 C25 (100 1s) -0.001 0.000 -0.001

34 core, O 2.00 100 O (100 1s) 0.032 0.000 0.032

35 core, F57 2.00 100 F57 (100 1s) -0.003 0.000 -0.003

36 core, F58 2.00 100 F58 (100 1s) -0.004 0.000 -0.004

37 core, F59 2.00 100 F59 (100 1s) -0.003 0.000 -0.003

38 core, F60 2.00 100 F60 (100 1s) -0.002 0.000 -0.002

39 core, F61 2.00 100 F61 (100 1s) -0.003 0.000 -0.003

40 core, F62 2.00 100 F62 (100 1s) -0.003 0.000 -0.003

41 core, F63 2.00 100 F63 (100 1s) -0.001 0.000 -0.001

42 core, F64 2.00 100 F64 (100 1s) -0.003 0.000 -0.003

43 core, F65 2.00 100 F65 (100 1s) -0.003 0.000 -0.003

Sum of OR core contributions: -0.005 0.000 -0.005

46 lone pair, 
O 1.87 93 O (64.4 2s, 35.6 2p) 6 Sc (12.6 4s, 0.1 4p, 87.2 3d) 0.094 0.041 0.135

47 lone pair, 
O 1.85 92 O (1.4 2s, 98.6 2p) 2 Sc (0.6 4s, 0.2 4p, 99.2 3d) 0.028 0.021 0.049

48 lone pair, 
O 1.83 91 O (0.2 2s, 99.8 2p) 4 Sc (0.1 4s, 0.1 4p, 99.8 3d) 0.013 -0.026 -0.013

49 lone pair, 
F57 1.98 99 F57 (75.6 2s, 24.5 2p) -0.004 0.000 -0.004

50 lone pair, 
F57 1.95 97 F57 (100 2p) -0.003 0.000 -0.003

51 lone pair, 
F57 1.94 97 F57 (100 2p) -0.004 0.000 -0.004

52 lone pair, 
F58 1.98 99 F58 (75.8 2s, 24.3 2p) -0.004 0.000 -0.004

53 lone pair, 
F58 1.95 98 F58 (100 2p) -0.004 0.000 -0.004
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54 lone pair, 
F58 1.94 97 F58 (100 2p) -0.004 0.000 -0.004

55 lone pair, 
F59 1.99 99 F69 (75.4 2s, 24.6 2p) -0.003 0.000 -0.003

56 lone pair, 
F59 1.95 98 F59 (100 2p) -0.003 0.000 -0.003

57 lone pair, 
F59 1.94 97 F59 (100 2p) -0.003 0.000 -0.003

58 lone pair, 
F60 1.98 99 F60 (75.7 2s, 24.4 2p) -0.002 0.000 -0.002

59 lone pair, 
F60 1.95 98 F60 (100 2p) -0.002 0.000 -0.002

60 lone pair, 
F60 1.94 97 F60 (100 2p) -0.002 0.000 -0.002

61 lone pair, 
F61 1.98 99 F61 (75.3 2s, 24.7 2p) -0.004 0.000 -0.004

62 lone pair, 
F61 1.95 97 F61 (100 2p) -0.003 0.000 -0.003

63 lone pair, 
F61 1.94 97 F61 (100 2p) -0.003 0.000 -0.003

64 lone pair, 
F62 1.99 99 F62 (75.4 2s, 24.6 2p) -0.003 0.000 -0.003

65 lone pair, 
F62 1.95 98 F62 (0.1 2s, 99.9 2p) -0.003 0.000 -0.003

66 lone pair, 
F62 1.94 97 F62 (100 2p) -0.003 0.000 -0.003

67 lone pair, 
F63 1.98 99 F63 (75.2 2s 24.8 2p) -0.001 0.000 -0.001

68 lone pair, 
F63 1.95 97 F63 (0.1 2s, 99.9 2p) -0.001 0.000 -0.001

69 lone pair, 
F63 1.94 97 F63 (100 2p) -0.001 0.000 -0.001

70 lone pair, 
F64 1.99 99 F64 (75.3 2s, 24.7 2p) -0.003 0.000 -0.003

71 lone pair, 
F64 1.95 98 F64 (0.1 2s, 99.9 2p) -0.003 0.000 -0.003

72 lone pair, 
F64 1.94 99 F64 (100 2p) -0.003 0.000 -0.003

73 lone pair, 
F65 1.98 99 F65 (75.5 2s, 24.5 2p) -0.003 0.000 -0.003

74 lone pair, 
F65 1.95 98 F65 (100 2p) -0.003 0.000 -0.003

75 lone pair, 
F65 1.94 97 F65 (100 2p) -0.003 0.000 -0.003

130 bonding, 
C22 - C23 1.97 51 C22 (24.3 2s, 75.7 2p) 48 C23 (36.2 2s, 63.8 2p) 0.001 -0.001 0.000

131 bonding, 
C22 - C24 1.97 51 C22 (24.1 2s, 76.0 2p) 48 C24 (36.0 2s, 64.0 2p) 0.001 0.000 0.001

132 bonding, 
C22 - C25 1.97 51 C22 (24.0 2s, 76.0 2p) 48 C25 (36.2 2s, 63.8 2p) 0.001 0.000 0.001

133 bonding, 
O - C22 1.98 64 O (34.0 2s, 66.0 2p) 36 C22 (26.2 2s, 73.8 2p) 0.020 0.002 0.022

134 bonding, 
C23 - F57 1.99 27 C23 (27.0 2s, 73.0 2p) 73 F57 (24.5 2s, 75.5 2p) -0.003 0.000 -0.003

135 bonding, 
C23 - F58 1.99 73 F58 (24.3 2s, 75.8 2p) 27 C23 (26.8 2s, 73.2 2p) -0.003 0.000 -0.003

136 bonding, 
C23 - F59 1.99 73 F59 (24.5 2s, 75.5 2p) 27 C23 (27.2 2s, 72.8 2p) -0.003 0.000 -0.003

137 bonding, 
C24 - F63 1.99 73 F63 (24.7 2s, 75.3 2p) 27 C24 (27.1 2s, 72.9 2p) 0.000 0.000 0.000

138 bonding, 
C24 - F64 1.99 73 F64 (24.6 2s, 75.4 2p) 27 c24 (27.1 2S, 72.9 2p) -0.002 0.000 -0.002

139 bonding, 
C24 - F65 1.99 73 F65 (11.8 2s, 88.2 2p) 27 C24 (27.1 2s, 72.9 2p) -0.002 0.000 -0.002

140 bonding, 
C25 - F60 1.99 73 F60 (24.3 2s, 75.7 2p) 27 C25 (27.0 2s, 73.0 2p) -0.001 0.000 -0.001

141 bonding, 
C25 - F61 1.99 73 F61 (24.7 2s, 75.3 2p) 27 C25 (27.2 2s, 72.8 2p) -0.002 0.000 -0.002

142 bonding, 
C26 - F62 1.99 73 F62 (24.5 2s, 75.5 2p) 27 C25 (27.1 2s, 72.9 2p) -0.002 0.000 -0.002
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Sum of OR valence contributions: 0.062 0.037 0.099

Total (0.586 calc’d.): 0.515 0.054 0.569
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Table S7.. NLMO Contributions to V33 (in a.u.) for 4
NLMO 

no.
Orbital 
Type occ NLMO Composition Lewis non-

Lewis Total

1 core, Sc 2.00 100 Sc (100 1s) -0.004 0.000 -0.004

2 core, Sc 2.00 100 Sc (100 2s) -0.007 -0.003 -0.010

3 core, Sc 1.99 100 Sc (100 3s) -0.004 0.000 -0.004

4 core, Sc 2.00 100 Sc (100 2p) 171.847 -0.037 171.810

5 core, Sc 1.99 100 Sc (100 2p) 20.247 0.024 20.271

6 core, Sc 2.00 100 Sc (100 2p) 170.236 -0.037 170.199

7 core, Sc 2.00 100 Sc (100 3p) 20.003 -0.033 19.970

8 core, Sc 2.00 100 Sc (100 3p) -342.085 0.083 -342.002

9 core, Sc 2.00 100 Sc (100 3p) -40.225 0.051 -40.174

Sum of Sc core contributions: 0.008 0.048 0.056

10 core, C2 2.00 100 C2 (100 1s) 0.011 0.000 0.011

11 core, C3 2.00 100 C3 (100 1s) 0.010 0.000 0.010

12 core, C4 2.00 100 C4 (100 1s) 0.002 0.000 0.002

13 core, C5 2.00 100 C5 (100 1s) 0.013 0.000 0.013

14 core, C6 2.00 100 C6 (100 1s) 0.004 0.000 0.004

15 core, C7 2.00 100 C7 (100 1s) 0.000 0.000 0.000

16 core, C8 2.00 100 C8 (100 1s) 0.011 0.000 0.011

17 core, C9 2.00 100 C9 (100 1s) 0.009 0.000 0.009

18 core, C10 2.00 100 C10 (100 1s) 0.006 0.000 0.006

19 core, C11 2.00 100 C11 (100 1s) 0.014 0.000 0.014

20 core, C12 2.00 100 C12 (100 1s) -0.001 0.000 -0.001

21 core, C13 2.00 100 C13 (100 1s) -0.002 0.000 -0.002

22 core, C14 2.00 100 C14 (100 1s) -0.008 0.000 -0.008

23 core, C15 2.00 100 C15 (100 1s) 0.002 0.000 0.002

24 core, C16 2.00 100 C16 (100 1s) -0.007 0.000 -0.007

25 core, C17 2.00 100 C17 (100 1s) -0.009 0.000 -0.009

26 core, C18 2.00 100 C18 (100 1s) 0.000 0.000 0.000

27 core, C19 2.00 100 C19 (100 1s) -0.003 0.000 -0.003

28 core, C20 2.00 100 C20 (100 1s) -0.003 0.000 -0.003

29 core, C21 2.00 100 C21 (100 1s) 0.002 0.000 0.002

Sum of Cp* core contributions: 0.051 0.000 0.051

30 core, C22 2.00 100 C22 (100 1s) -0.001 0.000 -0.001

31 core, C23 2.00 100 C23 (100 1s) -0.030 0.000 -0.030

32 core, C24 2.00 100 C24 (100 1s) -0.002 0.000 -0.002

33 core, C25 2.00 100 C25 (100 1s) -0.003 0.000 -0.003

34 core, C26 2.00 100 C26 (100 1s) -0.003 0.000 -0.003

35 core, C27 2.00 100 C27 (100 1s) -0.003 0.000 -0.003

36 core, C28 2.00 100 C28 (100 1s) -0.001 0.000 -0.001

37 core, C29 2.00 100 C29 (100 1s) -0.002 0.000 -0.002

38 core, C30 2.00 100 C30 (100 1s) -0.003 0.000 -0.003
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39 core, C31 2.00 100 C31 (100 1s) -0.003 0.000 -0.003

40 core, C32 2.00 100 C32 (100 1s) -0.004 0.000 -0.004

41 core, C33 2.00 100 C33 (100 1s) -0.003 0.000 -0.003

42 core, C34 2.00 100 C34 (100 1s) -0.002 0.000 -0.002

43 core, C35 2.00 100 C35 (100 1s) -0.006 0.000 -0.006

44 core, C36 2.00 100 C36 (100 1s) -0.003 0.000 -0.003

45 core, C37 2.00 100 C3 (100 1s) -0.005 0.000 -0.005

46 core, C38 2.00 100 C38 (100 1s) -0.004 0.000 -0.004

47 core, C39 2.00 100 C39 (100 1s) -0.004 0.000 -0.004

48 core, O 2.00 100 O (100 1s) 0.035 0.000 0.035

49 core, Si 2.00 100 Si (100 1s) 0.002 0.000 0.002

50 core, Si 2.00 100 Si (100 2s) 0.002 0.000 0.002

51 core, Si 2.00 100 Si (100 2p) 0.003 0.000 0.003

52 core, Si 2.00 100 Si (100 2p) 0.002 0.000 0.002

53 core, Si 2.00 100 Si (100 2p) 0.002 0.000 0.002

Sum of OR core contributions: -0.036 0.000 -0.036

54 lone pair, 
C4 1.12

11 Sc (0.4 4s, 0.3 4p, 99.4 3d) 50 C4 (1.0 2s, 99.1 2p) 10 C3 (0.5 
2s, 99.5 2p) 9 C6 (0.6 2s, 99.4 2p) 9 C5 (0.7 2s, 99.3 2p) 8 C2 (0.2 
2s, 99.9 2p)

-0.075 -0.171 -0.246

55 lone pair, 
C7 1.12

9 Sc (0.4 4s, 0.3 4p, 99.3 3d) 50 C7 (0.8 2s, 99.2 2p) 10 C8 (0.8 2s, 
99.2 2p) 9 C11 (0.4 2s, 99.6 2p) 9 C10 (0.4 2s, 99.6 2p) 9 C9 (0.5 
2s, 99.5 2p)

-0.104 -0.229 -0.333

60 bonding, 
C2 - C3 1.95 1 Sc (13.4 4s, 3.4 4p, 83.2 3d) 49 C2 (30.3 2s, 69.7 2p) 49 C3 (30.2 

2s, 69.8 2p) 0.027 -0.001 0.026

61 bonding, 
C2 - C3 1.69 7 Sc (1.0 4s, 0.4 4p, 98.7 3d) 43 C2 (0.5 2s, 99.5 2p) 41 C3 (0.6 2s, 

99.4 2p) 0.134 0.108 0.242

62 bonding, 
C2 - C6 1.94 1 Sc (10.7 4s, 6.2 4p 83.1 3d) 49 C6 (29.5 2s, 70.5 2p) 49 C2 (29.2 

2s, 70.9 2p) 0.012 -0.001 0.011

63 bonding, 
C2 - C12 1.98 50 C2 (30.4 2s, 69.6 2p) 49 C12 (28.7 2s, 71.3 2p) 0.003 0.000 0.003

64 bonding, 
C3 - C4 1.94 1 Sc (11.4 4s, 6.9 4p, 81.8 3d) 49 C4 (29.4 2s, 70.7 2p) 48 C3 (29.1 

2s, 70.9 2p) 0.009 -0.001 0.008

65 bonding, 
C3 - C13 1.98 50 C3 (30.4 2s, 69.6 2p) 49 C13 (28.8 2s, 71.2 2p) 0.002 0.000 0.002

66 bonding, 
C4 - C5 1.95 1 Sc (10.0 4s, 7.2 4p, 82.8 3d) 49 C4 (29.8 2s, 70.2 2p) 49 C5 (29.4 

2s, 70.6 2p) 0.022 -0.002 0.020

67 bonding, 
C4 - C14 1.98 50 C4 (30.2 2s, 69.8 2p) 49 c14 (29.2 2s, 70.8 2p) -0.007 0.000 -0.007

68 bonding, 
C5 - C6 1.95 1 Sc (11.0 4s, 8.0 4p, 71.0 3d) 49 C6 (29.8 2s, 70.2 2p) 49 C5 (29.6 

2s, 70.4 2p) 0.022 -0.002 0.020

69 bonding, 
C5 - C6 1.69 6 Sc (1.9 4s, 0.8 4p, 97.3 3d) 43 C6 (0.9 2s, 99.1 2p) 41 C5 (0.8 2s, 

99.2 2p) 0.067 0.056 0.123

70 bonding, 
C5 - C15 1.98 50 C5 (30.2 2s, 69.8 2p) 49 C15 (28.8 2s, 71.2 2p) 0.007 0.000 0.007

71 bonding, 
C6 - C16 1.98 50 C6 (30.2 2s, 69.8 2p) 49 C16 (29.2 2s, 70.8 2p) -0.006 0.001 -0.005

72 bonding, 
C7 - C8 1.94 1 Sc (10.0 4s, 9.7 4p, 80.3 3d) 49 C7 (29.4 2s, 70.7 2p) 49 C8 (29.0 

2s, 71.0 2p) 0.012 -0.001 0.011

73 bodning, 
C7 - C11 1.95 1 Sc (11.7 4s, 4.6 4p, 83.7 3d) 49 C7 (30.1 2s, 69.9 2p) 49 C11 

(29.5 2s, 70.5 2p) 0.017 -0.001 0.016

74 bonding, 
C7 - C17 1.98 50 C7 (30.1 2s, 69.9 2p) 49 C17 (29.0 2s, 71.0 2p) -0.009 0.001 -0.008

75 bonding, 
C8 - C9 1.95 1 Sc (10.9 4s, 6.5 4p, 82.6 3d) 49 C9 (30.0 2s, 70.0 2p) 49 C8 (39.1 

2s, 69.9 2p) 0.026 -0.002 0.024

76 bonding, 
C8 - C9 1.71 6 Sc (1.1 4s, 0.8 4p, 98.1 3d) 43 C9 (0.8 2s, 99.2 2p) 41 C8 (0.8 2s, 

99.2 2p) 0.119 0.099 0.218

77 bonding, 
C8 - C18 1.98 50 C8 (30.2 2s, 69.9 2p) 49 C18 (28.9 2s, 71.2 2p) 0.004 0.000 0.004

78 bodning, 
C9 - C10 1.94 1 Sc (10.2 4s, 7.8 4p, 82.0 3d) 49 C9 (29.3 2s, 70.7 2p) 49 C10 

(29.5 2s, 70.5 2p) 0.012 0.000 0.012
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79 bonding, 
C9 - C19 1.98 50 C9 (30.1 2s, 69.9 2p) 49 C19 (29.0 2s, 71.0 2p) 0.001 0.000 0.001

80 bonding, 
C10 - C11 1.95 1 Sc (12.0 4s, 38 4p, 84.2 3d) 49 C10 (30.1 2s, 69.9 2p) 49 C11 

(29.7 2s, 70.3 2p) 0.025 -0.001 0.024

81 bonding, 
C10 - C11 1.69 6 Sc (1.8 4s, 0.4 4p, 97.8 3d) 43 C10 (0.7 2s, 99.3 2p) 41 C11 (0.5 

2s, 99.5 2p) 0.101 0.084 0.185

82 bonding, 
C10 - C20 1.98 50 C10 (30.2 2s, 69.8 2p) 49 C20 (28.9 2s, 71.1 2p) -0.004 0.001 -0.003

83 bonding, 
C11 - C21 1.98 51 C11 (30.6 2s, 69.4 2p) 49 C21 (28.5 2s, 71.5 2p) 0.007 0.000 0.007

84 bonding, 
C12 - H40 1.98 62 C12 (22.7 2s, 77.3 2p) 38 H40 (100 1s) 0.000 0.000 0.000

85 bonding, 
C12 - H41 1.98 61 C12 (22.1 2s, 77.9 2p) 38 H41 (100 1s) -0.004 0.000 -0.004

86 bonding, 
C12 - H42 1.97 61 C12 (22.0 2s, 78.1 2p) 37 H42 (100 1s) -0.002 0.001 -0.001

87 bonding, 
C13-  H43 1.98 62 C13 (23.0 2s, 77.0 2p) 37 H43 (100 1s) 0.000 0.000 0.000

88 bonding, 
C13-  H44 1.98 61 C13 (21.8 2s, 78.2 2p) 38 H44 (100 1s) -0.005 0.000 -0.005

89 bonding, 
C13-  H45 1.97 61 C13 (21.9 2s, 78.1 2p) 37 H45 (100 1s) -0.002 0.001 -0.001

90 bonding, 
C14 - H56 1.98 61 C14 (22.2 2s, 77.8 2p) 38 H46 (100 1s) -0.011 0.000 -0.011

91 bonding, 
C14 - H57 1.98 61 C14 (22.5 2s, 77.5 2p) 38 H47 (100 1s) -0.007 0.000 -0.007

92 bonding, 
C14 - H58 1.97 61 C14 (22.1 2s, 77.9 2p) 37 H48 (100 1s) -0.005 -0.002 -0.007

93 bonding, 
C15 - H49 1.98 61 C15 (22.4 2s, 77.6 2p) 38 H49 (100 1s) 0.001 0.000 0.001

94 bonding, 
C15 - H50 1.98 61 C15 (22.5 2s, 77.5 2p) 38 H50 (100 1s) 0.001 0.000 0.001

95 bonding, 
C15 - H51 1.97 61 C15 (22.0 2s, 78.0 2p) 37 H51 (100 1s) 0.001 0.002 0.003

96 bonding, 
C16 - H52 1.97 61 C16 (22.0 2s, 78.0 2p) 37 H52 (100 1s) -0.004 -0.001 -0.005

97 bonding, 
C16 - H53 1.98 61 C16 (22.5 2s, 77.5 2p) 38 H53 (100 1s) -0.006 0.000 -0.006

98 bonding, 
C16 - H54 1.98 61 C16 (22.2 2s, 77.8 2p) 38 H54 (100 1s) -0.010 0.000 -0.010

99 bonding, 
C17 - H55 1.97 61 C17 (22.0 2s, 78.0 2p) 37 H55 (100 1s) -0.005 -0.002 -0.007

100 bonding, 
C17 - H56 1.98 61 C17 (22.6 2s, 77.4 2p) 38 H56 (100 1s) -0.009 0.000 -0.009

101 bonding, 
C17 - H57 1.98 61 C17 (22.2 2s, 77.8 2p) 38 H57 (100 1s) -0.011 0.000 -0.011

102 bonding, 
C18 - H67 1.98 61 C18 (22.5 2s, 77.5 2p)38 H67 (100 1s) 0.000 0.000 0.000

103 bonding, 
C18 - H68 1.98 61 C18 (22.3 2s, 77.7 2p) 38 H68 (100 1s) -0.002 0.000 -0.002

104 bonding, 
C18 - H69 1.97 61 C18 (22.0 2s, 78.0 2p) 37 H69 (100 1s) -0.001 0.001 0.000

105 bonding, 
C19 - H64 1.98 61 C19 (22.2 2s, 77.8 2p) 38 H64 (100 1s) -0.006 0.000 -0.006

106 bonding, 
C19 - H65 1.97 61 C19 (22.1 2s, 78.0 2p) 37 H65 (100 1s) -0.002 0.000 -0.002

107 bonding, 
C19 - H66 1.98 61 C19 (22.4 2s, 77.6 2p) 38 H66 (100 1s) -0.002 0.000 -0.002

108 bonding, 
C20 - H61 1.98 62 C20 (22.9 2s, 77.1 2p) 38 H61 (100 1s) -0.005 0.000 -0.005

109 bonding, 
C20 - H62 1.97 61 C20 (22.0 2s, 78.1 2p) 37 H62 (100 1s) -0.004 -0.001 -0.005

110 bonding, 
C20 - H63 1.98 61 C20 (22.0 2s, 78.0 2p) 38 H63 (100 1s) -0.010 0.000 -0.010

111 bonding, 
C21 - H58 1.97 61 C21 (21.8 2s, 78.2 2p) 37 H58 (100 1s) 0.000 0.002 0.002

112 bonding, 
C21 - H59 1.98 62 C21 (22.7 2s, 77.3 2p) 37 H69 (100 1s) 0.002 0.000 0.002

113 bonding, 
C21 - H60 1.98 61 C21 (22.4 2s, 77.6 2p) 38 H60 (100 1s) 0.001 0.000 0.001
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Sum of Cp* lone pair / bonding contributions: 0.317 -0.061 0.256

56 lone pair, 
O 1.86 5 Sc (4.7 4s, 0.3 4p, 95.0 3d) 93 O (33.9 2s, 66.1 2p) 0.305 0.048 0.353

57 lone pair, 
O 1.86 4 Sc (2.3 4s, 0.2 4p, 97.5 4p) 93 O (12. 2s, 87.7 2p) 0.148 0.030 0.178

58 lone pair, 
O 1.82 6 Sc (0.2 4p, 99.8 3d) 91 O (0.1 2s, 99.9 2p) -0.032 -0.044 -0.076

59 lone pair, 
O 1.68 1 Sc (15.4 4s, 1.8 4p, 82.8 3d) 84 O (53.7 2s, 46.3 2p) 15 Si (31.1 

3s, 66.8 3p, 2.1 3d) 0.029 -0.005 0.024

114 bonding, 
C22 - C23 1.97 50 C22 (32.5 2s, 67.5 2p) 49 C23 (33.2 2s, 66.8 2p) -0.002 0.000 -0.002

115 bonding, 
C22 - C24 1.97 50 C22 (32.4 2s, 67.6 2p) 49 C24 (33.1 2s, 66.9 2p) -0.002 0.000 -0.002

116 bonding, 
C22 - C24 1.65 42 C22 (100 2p) 40 C24 (100 2p) 6 C23 (100 2p) 6 C26 (100 2p) -0.001 0.000 -0.001

117 bonding, 
Si - C22 1.94 72 C22 (27.6 2s, 72.4 2p) 25 Si (38.0 3s, 60.7 3p, 1.3 3d) 0.000 0.000 0.000

118 bonding, 
C23 - C25 1.98 50 C23 (33.7 2s, 66.3 2p) -0.003 0.000 -0.003

119 bonding, 
C23 - C25 1.66 44 C25 (100 2p) 38 C23 (100 2p) 8 C27 (100 2p) -0.002 0.000 -0.002

120 bonding, 
C23 - H70 1.97 61 C23 (26.4 2s, 73.6 2p) 38 H70 (100 1s) -0.003 0.000 -0.003

121 bondign, 
C24 - C26 1.98 50 C24 (33.6 2s, 66.4 2p) 49 C25 (33.8 2s, 66.2 2p) -0.002 0.000 -0.002

122 bonding, 
C24 - H71 1.97 61 C24 (26.5 2s, 73.5 2p) 37 H71 (100 1s) -0.002 0.000 -0.002

123 bonding, 
C25 - C27 1.98 50 C27 (33.6 2s, 66.4 2p) 49 C25 (33.4 2s, 66.6 2p) -0.003 0.000 -0.003

124 bonding, 
C25 - H72 1.98 61 C25 (27.3 2s, 72.7 2p) 38 H72 (100 1s) -0.003 0.000 -0.003

125 bonding, 
C26 - C27 1.98 50 C27 (33.7 2s, 66.3 2p) 50 C26 (33.4 2s, 66.6 2p) -0.003 0.000 -0.003

126 bonding, 
C26 - C27 1.66 41 C26 (100 2p) 40 C27 (100 2p) 5 C24 (100 2p) 5 C22 (100 2p) -0.002 0.000 -0.002

127 bonding, 
C26 - H73 1.98 61 C26 (27.2 2s, 72.8 2p) 38 H73 (100 1s) -0.003 0.000 -0.003

128 bonding, 
C27 - H74 1.98 61 C27 (27.3 2s, 72.6 2p) 38 H74 (100 1s) -0.003 0.000 -0.003

129 bonding, 
C28 - C29 1.97 50 C28 (32.7 2s, 67.3 2p) 49 C29 (33.1 2s, 66.9 2p) -0.002 0.000 -0.002

130 bonding, 
C28 - C29 1.65 42 C29 (100 2p) 39 C28 (100 2p) 7 C31 (100 2p) -0.002 0.000 -0.002

131 bonding, 
C28- C30 1.97 50 C28 (32.0 2s, 68.0 2p) 49 C30 (33.3 2s, 66.7 2p) -0.002 0.000 -0.002

132 bonding, 
Si - C28 1.94 73 C28 (27.7 2s, 72.3 2p) 25 Si (37.9 3s, 60.7 3p, 1.4 3d) 0.000 0.000 0.000

133 bonding, 
C29 - C31 1.98 50 C29 (33.6 2s, 66.4 2p) 49 C31 (33.8 2s, 66.2 2p) -0.003 0.000 -0.003

134 bonding, 
C29 - H75 1.97 61 C29 (26.5 2s, 73.5 2p) 38 H75 (100 1s) -0.002 0.000 -0.002

135 bonding, 
C30 - C32 1.98 50 C30 (33.8 2s, 66.2 2p) 49 C32 (33.7 2s, 66.3 2p) -0.003 0.000 -0.003

136 bonding, 
C30 - C32 1.67 42 C32 (100 2p) 42 C30 (100 2p) 6 C28 (100 2p) -0.003 0.000 -0.003

137 bonding, 
C30 - H76 1.97 61 C30 (26.1 2s, 73.9 2p) 38 H76 (100 1s) -0.004 0.000 -0.004

138 bonding, 
C31 - C33 1.98 50 C33 (33.6 2s, 66.4 2p) 49 C31 (33.5 2s, 66.5 2p) -0.003 0.000 -0.003

139 bonding, 
C31 - C33 1.66 41 C31 (100 2p) 41 C33 (100 2p) 5 C29 (100 2p) -0.003 0.000 -0.003

140 bonding, 
C31 - H77 1.98 61 C31 (27.2 2s, 72.8 2p) 38 H77 (100 1s) -0.003 0.000 -0.003

141 bonding, 
C32 - C33 1.98 50 C32 (33.5 2s, 66.6 2p) 49 C33 (33.6 2s, 66.4 2p) -0.003 0.000 -0.003

142 bonding, 
C32 - H78 1.98 61 C32 (27.2 2s, 72.8 2p) 38 H78 (100 1s) -0.004 0.000 -0.004

143 bonding, 
C33 - H79 1.98 61 C33 (27.4 2s, 72.6 2p) 38 H79 (100 1s) -0.003 0.000 -0.003
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144 bonding, 
C34 - C35 1.97 42 C34 (100 2p) 41 C35 (100 2p) 6 C37 (100 2p) 6 C36 (100 2p) -0.004 0.000 -0.004

145 bonding, 
C34 - C35 1.66 42 C34 (100 2p) 41 C35 (100 2p) 6 C37 (100 2p) 6 C36 (100 2p) -0.003 -0.001 -0.004

146 bonding, 
C34 - C36 1.97 50 C36 (32.2 2s, 66.8 2p) 50 C34 (32.2 2s, 67.8 2p) -0.003 0.000 -0.003

147 bonding, 
Si - C34 1.94 72.9 C34 (27.8 2s, 72.2 2p) 25 Si (37.4 3s, 61.2 3p, 1.4 3d) 0.000 0.000 0.000

148 bonding, 
C35 - C37 1.98 50 C35 (33.7 2s, 66.3 2p) 49 C37 (33.7 2s, 66.3 2p) -0.006 0.000 -0.006

149 bonding, 
C35 - H80 1.97 60 C35 (26.0 2s, 74.0 2p) 38 H80 (100 1s) -0.009 0.000 -0.009

150 bonding, 
C36 - C38 1.98 50 C36 (33.7 2s, 66.3 2p) 49 C38 (33.82s, 66.3 2p) -0.004 0.000 -0.004

151 bonding, 
C36 - C38 1.66 44 C38 (100 2p) 38 C36 (100 2p) 8 C39 (100 2p) -0.003 -0.001 -0.004

152 bonding, 
C36 - H81 1.97 61 C36 (26.4 2s, 73.6 2p) 37 H81 (100 1s) -0.003 0.000 -0.003

153 bonding, 
C37 - C39 1.98 50 C37 (33.4 2s, 66.6 2p) 49 C39 (33.6 2s, 66.4 2p) -0.005 0.000 -0.005

154 bonding, 
C37 - C39 1.66 41 C37 (100 2p) 40 C39 (100 2p) 5 C35 (100 2p) 5 C34 (100 2p) -0.004 -0.001 -0.005

155 bonding, 
C37 - H82 1.98 61 C37 (27.2 2s, 72.8 2p) 38 H82 (100 1s) -0.006 0.000 -0.006

156 bonding, 
C38 - C39 1.98 50 C39 (33.6 2s, 66.4 2p) 49 C38 (33.4 2s, 66.6 2p) -0.004 0.000 -0.004

157 bonding, 
C38 - H83 1.98 61 C38 (27.3 2s, 72.7 2p) 38 H83 (100 1s) -0.004 0.000 -0.004

158 bonding, 
C39 - H84 1.98 61 C39 (27.4 2s, 72.7 2p) 38 H84 (100 1s) -0.004 0.000 -0.004

Sum of OR valence contributions: 0.314 0.026 0.340

Total (0.690 calc’d) 0.654 0.013 0.667
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Table S8. NLMO Contributions to V33 (in a.u.) for 6a
NLMO 

no.
Orbital 
Type occ NLMO Composition Lewis non-

Lewis Total

1 core, Sc 2.00 100 Sc (100 1s) -0.005 0.000 -0.005

2 core, Sc 2.00 100 Sc (100 2s) -0.008 -0.003 -0.011

3 core, Sc 1.99 100 Sc (100 3s) -0.005 0.000 -0.005

4 core, Sc 2.00 100 Sc (100 2p) 165.448 -0.034 165.414

5 core, Sc 1.99 100 Sc (100 2p) 19.556 0.025 19.581

6 core, Sc 2.00 100 Sc (100 2p) 171.282 -0.036 171.246

7 core, Sc 2.00 100 Sc (100 3p) 20.188 -0.036 20.152

8 core, Sc 2.00 100 Sc (100 3p) -336.735 0.081 -336.654

9 core, Sc 2.00 100 Sc (100 3p) -39.726 0.048 -39.678

Sum of Sc core contributions: -0.005 0.045 0.040

10 core, C2 2.00 100 C2 (100 1s) 0.006 0.000 0.006

11 core, C3 2.00 100 C3 (100 1s) 0.012 0.000 0.012

12 core, C4 2.00 100 C4 (100 1s) 0.002 0.000 0.002

13 core, C5 2.00 100 C5 (100 1s) 0.012 0.000 0.012

14 core, C6 2.00 100 C6 (100 1s) 0.002 0.000 0.002

15 core, C7 2.00 100 C7 (100 1s) 0.003 0.000 0.003

16 core, C8 2.00 100 C8 (100 1s) 0.009 0.000 0.009

17 core, C9 2.00 100 C9 (100 1s) 0.009 0.000 0.009

18 core, C10 2.00 100 C10 (100 1s) 0.001 0.000 0.001

19 core, C11 2.00 100 C11 (100 1s) 0.013 0.000 0.013

20 core, C12 2.00 100 C12 (100 1s) -0.005 0.000 -0.005

21 core, C13 2.00 100 C13 (100 1s) 0.000 0.000 0.000

22 core, C14 2.00 100 C14 (100 1s) -0.009 0.000 -0.009

23 core, C15 2.00 100 C15 (100 1s) 0.000 0.000 0.000

24 core, C16 2.00 100 C16 (100 1s) -0.008 0.000 -0.008

25 core, C17 2.00 100 C17 (100 1s) -0.009 0.000 -0.009

26 core, C18 2.00 100 C18 (100 1s) -0.003 0.000 -0.003

27 core, C19 2.00 100 C19 (100 1s) -0.002 0.000 -0.002

28 core, C20 2.00 100 C20 (100 1s) -0.010 0.000 -0.010

29 core, C21 2.00 100 C21 (100 1s) 0.001 0.000 0.001

sum of Cp* core contributions 0.024 0.000 0.024

30 core, C22 2.00 100 C22 (100 1s) -0.005 0.000 -0.005

31 core, C23 2.00 100 C23 (100 1s) -0.004 0.000 -0.004

32 core, C24 2.00 100 C24 (100 1s) -0.003 0.000 -0.003

33 core, O64 2.00 100 O64 (100 1s) 0.034 0.000 0.034

34 core, O65 2.00 100 O65 (100 1s) -0.002 0.000 -0.002

35 core, O66 2.00 100 O66 (100 1s) -0.003 0.000 -0.003

36 core, O67 2.00 100 O67 (100 1s) -0.002 0.000 -0.002

37 core, Si 2.00 100 Si (100 1s) 0.001 0.000 0.001

38 core, Si 2.00 100 Si (100 2s) 0.001 0.000 0.001
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39 core, Si 2.00 100 Si (100 2p) 0.001 0.000 0.001

40 core, Si 2.00 100 Si (100 2p) 0.001 0.000 0.001

41 core, Si 2.00 100 Si (100 2p) 0.001 0.000 0.001

Sum of OR core contributions: 0.020 0.000 0.020

42 lone pair, 
C4 1.12

11 Sc (0.4 4s, 0.2 4p, 99.4 3d) 50 C4 (0.9 2s, 99.1 2p) 9 C3 (0.4 2s, 
99.6 2p) 9 C6 (0.6 2s, 99.4 2p) 9 C5 (0.9 2s, 99.2 2p) 8 C2 (0.2 2s, 
99.8 2p)

-0.078 -0.186 -0.264

43 lone pair, 
C7 1.11 9 Sc (0.3 4s, 0.3 4p, 99.4 3d) 49 C7 (0.6 2s, 99.4 2p) 10 C8 (1.0 2s, 

99.0 2p) 9 C10 (0.5 2s, 99.5 2p) 9 C9 (0.6 2s, 99.4 2p) -0.068 -0.179 -0.247

57 bonding, 
C2 - C3 1.95 49 C2 (30.0 2s, 70.0 2p) 49 C3 (30.1 2s, 70.0 2p) 0.026 -0.002 0.024

58 bonding, 
C2 - C3 1.68 7 Sc (1.7 4s, 0.3 4p, 97.9 3d) 42 C2 (0.5 2s, 99.5 2p) 41 C3 (0.5 2s, 

99.5 2p) 0.126 0.107 0.233

59 bonding, 
C2 - C6 1.95 1 Sc (8.1 4s, 7.7 4p, 84.2 3d) 49 C6 (29.7 2s, 70.3 2p) 49 C2 (29.5 

2s, 70.5 2p) 0.004 0.000 0.004

60 bonding, 
C2 - C12 1.98 51 C2 (30.5 2s, 69.5 2p) 49 C12 (28.6 2s 71.5 2p) -0.002 0.000 -0.002

61 bonding, 
C3 - C4 1.95 1 Sc (8.8 4s, 6.6 4p, 84.7 3d) 49 C4 (29.6 2s, 70.4 2p) 48 C3 (29.5 

2s, 70.5 2p) 0.015 -0.001 0.014

62 bonding, 
C3 - C13 1.98 50 C3 (30.5 2s, 69.5 2p) 49 C13 (28.8 2s, 71.2 2p) 0.005 0.000 0.005

63 bonding, 
C4 - C5 1.95 1 Sc (8.3 4s, 9.2 4p, 82.5 3d) 49 C4 (29.8 2s, 70.2 2p) 49 C5 (29.5 

2s, 70.5 2p) 0.02 -0.002 0.018

64 bonding, 
C4 - C14 1.98 50 C4 (30.2 2s, 69.9 2p) 49 C14 (29.2 2s, 70.8 2p) -0.009 0.001 -0.008

65 bonding, 
C5 - C6 1.95 1 Sc (7.7 4s, 8.9 4p, 83.4 3d) 49 C6 (29.7 2s, 70.3 2p) 49 C5 (29.4 

2s, 70.6 2p) 0.022 -0.003 0.019

66 bonding, 
C5 - C6 1.67 6 Sc (3.1 4s, 0.9 4p, 96.0 3d) 42 C5 (0.9 2s, 99.1 2p) 42 C6 (0.8 2s, 

99.2 2p) 0.084 0.073 0.157

67 bonding, 
C5 - C15 1.98 50 C5 (30.2 2s, 69.8 2p) 49 C15 (28.9 2s, 71.1 2p) 0.005 0.000 0.005

68 bonding, 
C6 - C16 1.98 50 C6 (30.1 2s, 69.9 2p) 49 C16 (29.1 2s, 71.0 2p) -0.006 0.000 -0.006

69 bonding, 
C7 - C8 1.95 1 Sc (8.9 4s, 10.2 4p, 81.0 3d) 49 C8 (29.3 2s, 70.8 2p) 49 C7 (29.7 

2s, 70.3 2p) 0.011 -0.001 0.010

70 bonding, 
C7 - C11 1.95 1 Sc (8.3 4s, 4.0 4p, 87.7 3d) 49 C7 (29.9 2s, 70.1 2p) 49 C11 (29.8 

2s, 70.3 2p) 0.026 -0.001 0.025

71 bonding, 
C7 - C17 1.98 50 C7 (30.4 2s, 69.7 2p) 49 C17 (28.8 2s, 71.3 2p) -0.008 0.001 -0.007

72 bonding, 
C8 - C9 1.95 1 Sc (7.2 4s, 7.8 4p, 85.0 3d) 49 C9 (30.0 2s, 70.0 2p) 49 C8 (29.8 

2s, 70.2 2p) 0.026 -0.002 0.024

73 bonding, 
C8 - C9 1.70 7 Sc (2.2 4s, 0.8 4p, 97.0 3d) 43 C9 (0.9 2s, 99.1 2p) 41 C8 (0.9 2s, 

99.1 2p) 0.129 0.106 0.235

74 bonding, 
C8 - C18 1.98 50 C8 (30.3 2s, 69.7 2p) 49 C18 (29.0 2s, 71.0 2p) 0.001 0.000 0.001

75 bonding, 
C19 - C10 1.94 1 Sc (8.4 4s, 9.1 4p, 82.5 3d) 50 C8 (30.3 2s, 69.7 2p) 49 C18 (29.0 

2s, 71.0 2p) 0.009 0.000 0.009

76 bonding, 
C9 - C19 1.98 1 Sc (8.4 4s, 9.1 4p, 82.5 3d) 49 C10 (29.8 2s, 70.2 2p) 49 C9 (29.2 

2s, 70.8 2p) 0.002 0.000 0.002

77 bonding, 
C10 - C11 1.95 49 C11 (29.5 2s, 70.5 2p) 49 C10 (30.0 2s, 70.0 2p) 0.018 -0.002 0.016

78 bonding, 
C10 - C11 1.68 6 Sc (3.1 4s, 0.5 4p, 96.5 3d) 43 C10 (0.7 2s, 99.3 4p) 41 C11 (0.4 

2s, 99.6 2p) 0.046 0.050 0.096

79 bonding, 
C10 - C20 1.98 50 C10 (30.0 2s, 70.0 2p) 49 C20 (29.2 2s, 70.8 2p) -0.009 0.001 -0.008

80 bonding, 
C11 - C21 1.98 50 C11 (30.6 2s, 69.4 2p) 49 C21 (28.6 2s, 71.4 2p) 0.007 0.000 0.007

81 bonding, 
C12 - H25 1.98 62 C12 (23.5 2s, 76.5 2p) 36 H25 (100 1s) -0.004 0.000 -0.004

82 bonding, 
C12 - H26 1.98 61 C12 (21.8 2s, 78.2 2p) 38 H26 (100 1s) -0.009 0.000 -0.009

83 bonding, 
C12 - H27 1.97 61 C12 (21.8 2s, 78.2 2p) 38 H27 (100 1s) -0.004 0.000 -0.004

84 bonding, 
C13 - H28 1.98 62 C13 (23.0 2s, 77.1 2p) 38 H28 (100 1s) 0.001 0.000 0.001

85 bonding, 
C13 - H29 1.98 61 C13 (21.9 2s, 78.1 2p) 38 H29 (100 1s) -0.004 0.000 -0.004
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86 bonding, 
C13 - H30 1.97 61 C13 (22.0 2s, 78.1 2p) 38 H30 (100 1s) -0.002 0.001 -0.001

87 bonding, 
C14 - H31 1.98 61 C14 (22.3 2s, 77.7 2p) 38 H31 (100 1s) -0.012 0.000 -0.012

88 bonding, 
C14 - H32 1.98 61 C14 (22.4 2s, 77.6 2p) 38 H32 (100 1s) -0.01 0.000 -0.010

89 bonding, 
C14 - H33 1.97 61 C14 (22.1 2s, 77.9 2p) 37 H33 (100 1s) -0.006 -0.002 -0.008

90 bonding, 
C15 - H34 1.98 61 C15 (22.4 2s, 77.6 2p) 38 H34 (100 1s) -0.001 0.000 -0.001

91 bonding, 
C15 - H35 1.98 61 C15 (22.4 2s, 77.7 2p) 38 H35 (100 1s) 0 0.000 0.000

92 bonding, 
C15 - H36 1.97 61 C15 (22.0 2s, 78.0 2p) 37 H36 (100 1s) 0 0.002 0.002

93 bonding, 
C16 - H37 1.97 61 C16 (22.1 2s, 77.9 2p) 37 H37 (100 1s) -0.005 -0.001 -0.006

94 bonding, 
C16 - H38 1.98 61 C16 (22.6 2s, 77.4 2p) 38 H38 (100 1s) -0.006 0.000 -0.006

95 bonding, 
C16 - H39 1.98 61 C16 (22.2 2s, 77.9 2p) 61 C17 (21.9 2s, 78.1 2p) 37 H40 (100 

1s) -0.011 0.000 -0.011

96 bonding, 
C17 - H40 1.97 61 C17 (21.9 2s, 78.1 2p) 37 H40 (100 1s) -0.006 -0.001 -0.007

97 bonding, 
C17 - H41 1.98 62 C17 (23.1 2s, 76.9 2p) 37 H41 (100 1s) -0.009 0.000 -0.009

98 bonding, 
C17 - H42 1.98 61 C17 (22.1 2s, 77.9 2p) 38 H42 (100 1s) -0.011 0.000 -0.011

99 bonding, 
C18 - H52 1.98 61 C18 (22.4 2s, 77.6 2p) 38 H52 (100 1s) -0.002 0.000 -0.002

100 bonding, 
C18 - H53 1.98 61 C18 (22.4 2s, 77.6 2p) 38 H53 (100 1s) -0.006 0.000 -0.006

101 bonding, 
C18 - H54 1.97 61 C18 (22.0 2s, 78.0 2p) 37 H54 (100 1s) -0.003 0.000 -0.003

102 bonding, 
C19 - H49 1.98 61 C19 (22.2 2s, 77.8 2p) 38 H49 (100 1s) -0.005 0.000 -0.005

103 bonding, 
C19 - H50 1.97 61 C19 (22.1 2s, 77.9 2p) 37 H50 (100 1s) -0.002 0.001 -0.001

104 bonding, 
C19 - H51 1.98 61 C19 (22.6 2s, 77.4 2p) 38 H51 (100 1s) -0.001 0.000 -0.001

105 bonding, 
C20 - H46 1.98 61 C20 (22.5 2s, 77.5 2p) 38 H46 (100 1s) -0.01 0.000 -0.010

106 bonding, 
C20 - H47 1.97 61 C20 (22.3 2s, 77.7 2p) 38 H48 (100 1s) -0.006 -0.001 -0.007

107 bonding, 
C20 - H48 1.98 61 C21 (21.7 2s, 78.3 2p) 38 H43 (100 1s) -0.012 0.000 -0.012

108 bonding, 
C21 - H43 1.97 61 C21 (21.7 2s, 78.3 2p) 38 H43 (100 1s) 0 0.002 0.002

109 bonding, 
C21 - H43 1.98 61 C21 (22.1 2s, 78.0 2p) 38 H44 (100 1s) 0 0.000 0.000

110 bonding, 
C21 - H44 1.98 62 C21 (23.1 2s, 76.9 2p) 37 H45 (100 1s) 0.001 0.000 0.001

Sum of Cp* lone pair / bonding contributions: 0.257 -0.039 0.218

44 lone pair, 
O64 1.86 3 Sc (1.9 4s, 0.2 4p, 98.0 3d) 93 O64 (5.7 2s, 94.3 2p) 0.071 0.028 0.099

45 lone pair, 
O64 1.86 6 Sc (6.8 4s, 0.2 4p, 93.0 3d) 93 O64 (46.5 2s, 53.6 2p) 0.309 0.042 0.351

46 lone pair, 
O64 1.83 5 Sc (0.1 4s, 0.2 4p, 99.7 3d) 91 O64 (0.2 2s, 99.8 2p) 0.032 -0.031 0.001

47 lone pair, 
O64 1.69 1 Sc (17.3 4s, 1.7 4p, 81.0 3d) 83 O64 (47.4 2s, 52.6 2p) 0.027 -0.006 0.021

48 lone pair, 
O65 1.94 97 O65 (30.9 2s, 69.1 2p) -0.003 0.001 -0.002

49 lone pair, 
O65 1.91 95 O65 (0.1 2s, 99.9 2p) -0.002 0.000 -0.002

50 lone pair, 
O65 1.72 84 O65 (40.4 2s) 59.6 2p) 15 Si (48.3 3s, 49.3 3s, 2.5 3d) -0.001 0.000 -0.001

51 lone pair, 
O66 1.94 97 O66 (36.2 2s, 63.8 2p) -0.003 0.000 -0.003

52 lone pair, 
O66 1.91 95 O66 (0.1 2s, 99.9 2p) -0.003 0.000 -0.003
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53 lone pair, 
O66 1.71 85 O66 (36.9 2s, 63.1 2p) 13 Si (32.2 3s, 64.5 3p, 3.3 3d) -0.002 0.000 -0.002

54 lone pair, 
O67 1.94 97 O67 (30.9 2s, 69.1 2p) -0.003 0.000 -0.003

55 lone pair, 
O67 1.90 95 O67 (100 2p) -0.002 0.001 -0.001

56 lone pair, 
O67 1.72 85 O67 (40.9 2s, 59.1 2p) 14 Si (40.6 3s, 56.8 3p, 2.6 3d) -0.001 0.000 -0.001

111 bonding, 
C22 - H55 1.99 60 C22 (26.9 2s, 73.1 2p) 40 H 55 (100 1s) -0.005 0.000 -0.005

112 bonding, 
C22 - H56 1.99 60 C22 (26.0 2s, 74.0 2p) 39 H56 (100 1s) -0.005 0.000 -0.005

113 bonding, 
C22 - H57 1.99 60 C22 (26.7 2s, 73.3 2p) 40 H57 (100 1s) -0.004 0.000 -0.004

114 bonding, 
C22 - O66 1.99 31 C22 (24.4 2s, 75.7 2p) 68 O66 (27.1 2s, 72.9 2p) -0.004 0.000 -0.004

115 bonding, 
C23 - H58 1.99 60 C23 (26.2 2s, 73.8 2p) 39 H58 (100 1s) -0.004 0.000 -0.004

116 bonding, 
C23 - H59 1.99 60 C23 (26.3 2s, 73.7 2p) 40 H59 (100 1s) -0.004 0.000 -0.004

117 bonding, 
C23 - H60 1.99 60 C23 (26.9 2s, 73.1 2p) 40 H60 (100 1s) -0.004 0.000 -0.004

118 bonding, 
C23 - O65 1.99 31 C23 (24.3 2s, 75.7 2p) 69 O65 (28.7 2s, 71.3 2p) -0.003 0.000 -0.003

119 bonding, 
C24 - H61 1.99 60 C24 (26.2 2s, 73.8 2p) 39 H1 (100 1s) -0.004 0.000 -0.004

120 bonding, 
C24 - H62 1.99 61 C24 (27.3 2s, 72.7 2p) 39 H62 (100 1s) -0.004 0.000 -0.004

121 bonding, 
C24 - H63 1.99 60 C24 (26.3 2s, 73.7 2p) 40 H63 (100 1s) -0.003 0.000 -0.003

122 bonding, 
C24 - O67 1.99 31 C24 (24.0 2s, 76.0 2p) 69 O67 (28.3 2s, 71.7 2p) -0.003 0.000 -0.003

Sum of OR valence contributions: 0.372 0.035 0.407

Total (0.712 calc’d): 0.668 0.041 0.709
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Table S9. NLMO Contributions to V33 (in a.u.) for 6b
NLMO 

no.
Orbital 
Type occ NLMO Composition Lewis non-

Lewis Total

1 core, Sc 2.00 100 Sc (100 1s) 0.001 0.000 0.001

2 core, Sc 2.00 100 Sc (100 2s) 0.003 0.002 0.005

3 core, Sc 1.99 100 Sc (100 3s) 0.000 -0.001 -0.001

4 core, Sc 2.00 100 Sc (100 2p) -211.847 0.049 -211.798

5 core, Sc 1.99 100 Sc (100 2p) -24.919 -0.019 -24.938

6 core, Sc 2.00 100 Sc (100 2p) 170.700 -0.039 170.661

7 core, Sc 2.00 100 Sc (100 3p) 20.036 -0.029 20.007

8 core, Sc 2.00 100 Sc (100 3p) 41.147 -0.013 41.134

9 core, Sc 2.00 100 Sc (100 3p) 4.826 -0.012 4.814

Sum of Sc core contributions: -0.053 -0.062 -0.115

14 core, C45 2.00 100 C45 (100 1s) 0.000 0.000 0.000

15 core, C46 2.00 100 C46 (100 1s) -0.006 0.000 -0.006

16 core, C47 2.00 100 C47 (100 1s) 0.007 0.000 0.007

17 core, C48 2.00 100 C48 (100 1s) 0.017 0.000 0.017

18 core, C49 2.00 100 C49 (100 1s) 0.017 0.000 0.017

19 core, C50 2.00 100 C50 (100 1s) 0.019 0.000 0.019

20 core, C51 2.00 100 C51 (100 1s) -0.001 0.000 -0.001

21 core, C52 2.00 100 C52 (100 1s) -0.005 0.000 -0.005

22 core, C53 2.00 100 C53 (100 1s) 0.007 0.000 0.007

23 core, C54 2.00 100 C54 (100 1s) 0.002 0.000 0.002

24 core, C55 2.00 100 C55 (100 1s) 0.007 0.000 0.007

25 core, C56 2.00 100 C56 (100 1s) -0.002 0.000 -0.002

26 core, C57 2.00 100 C57 (100 1s) -0.005 0.000 -0.005

27 core, C58 2.00 100 C58 (100 1s) 0.018 0.000 0.018

28 core, C59 2.00 100 C59 (100 1s) 0.019 0.000 0.019

29 core, C60 2.00 100 C60 (100 1s) 0.002 0.000 0.002

30 core, C61 2.00 100 C61 (100 1s) -0.008 0.000 -0.008

31 core, C62 2.00 100 C62 (100 1s) 0.015 0.000 0.015

32 core, C63 2.00 100 C63 (100 1s) 0.003 0.000 0.003

33 core, C64 2.00 100 C64 (100 1s) 0.006 0.000 0.006

Sum of Cp* core contributions: 0.112 0.000 0.112

10 core, O2 2.00 100 O2 (100 1s) -0.068 0.000 -0.068

11 core, O3 2.00 100 O3 (100 1s) -0.004 0.000 -0.004

12 core, O4 2.00 100 O4 (100 1s) 0.009 0.000 0.009

13 core, O5 2.00 100 O5 (100 1s) -0.003 0.000 -0.003

34 core, C65 2.00 100 C65 (100 1s) -0.001 0.000 -0.001

35 core, C66 2.00 100 C66 (100 1s) 0.006 0.000 0.006

36 core, C67 2.00 100 C67 (100 1s) -0.002 0.000 -0.002

37 core, Si 2.00 100 Si (100 1s) -0.015 0.000 -0.015

38 core, Si 2.00 100 Si (100 2s) -0.015 0.000 -0.015
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39 core, Si 2.00 100 Si (100 2p) -0.016 0.000 -0.016

40 core, Si 2.00 100 Si (100 2p) -0.015 0.000 -0.015

41 core, Si 2.00 100 Si (100 2p) -0.015 0.000 -0.015

Sum of OR core contributions: -0.139 0.000 -0.139

54 lone pair, 
C50 1.11

11 Sc (0.2 4s, 0.2 4p, 99.6 3d) 49 C50 (0.8 2s, 99.2 2p) 11 C51 (1.1 
2s, 98.9 2p) 9 C52 (0.6 2s, 99.4 2p) 9 C48 (0.3 2s, 99.7 2p) 9 C49 
(0.4 2s, 99.6 2p)

0.078 0.126 0.204

55 lone pair, 
C62 1.12

10 Sc (0.5 4s, 0.2 4p, 99.3 3d) 50 C62 (1.0 2s, 99.0 2p) 10 C58 (0.5 
2s, 99.5 2p) 10 C60 (0.6 2s, 99.4 2p) 9 C61 (1.0 2s, 99.0 2p) 8 C59 
(0.2 2s, 99.8 2p)

0.079 0.157 0.236

60 bonding, 
C45 - H6 1.98 61 C45 (22.1 2s, 77.9 2p) 37 H6 (100 1s) 0.000 0.000 0.000

61 bonding, 
C45 - H7 1.98 61 C45 (22.4 2s, 77.6 2p) 38 H7 (100 1s) -0.003 0.000 -0.003

62 bonding, 
C45 - H8 1.98 61 C45 (22.1 2s, 77.9 2p) 38 H8 (100 1s) 0.002 0.000 0.002

63 bonding, 
C46 - H9 1.97 61 C46 (22.0 2s, 78.0 2p) 37 H9 (100 1s) -0.004 -0.002 -0.006

64 bonding, 
C46 - H10 1.98 61 C46 (22.5 2s, 77.5 2p) 38 H10 (100 1s) -0.004 0.000 -0.004

65 bonding, 
C46 - H11 1.98 61 C46 (22.3 2s, 77.7 2p) 38 H11 (100 1s) -0.008 0.000 -0.008

66 bonding, 
C47 - H12 1.97 61 C47 (22.2 2s, 77.8 2p) 37 H12 (100 1s) 0.005 0.002 0.007

67 bonding, 
C47 - H13 1.98 61 C47 (22.3 2s ,77.7 2p) 38 H13 (100 1s) 0.007 0.000 0.007

68 bonding, 
C47 - H14 1.98 61 C47 (22.3 2s, 77.7 2p) 38 H14 (100 1s) 0.005 0.000 0.005

69 bonding, 
C53 - H15 1.97 61 C53 (22.0 2s, 78.0 2p) 37 H15 (100 1s) 0.005 0.002 0.007

70 bonding, 
C53 - H16 1.98 62 C53 (22.7 2s, 77.3 2p) 37 H16 (100 1s) 0.006 0.000 0.006

71 bonding, 
C53 - H17 1.98 61 C53 (22.0 2s, 78.0 2p) 38 H17 (100 1s) 0.006 0.000 0.006

72 bonding, 
C54 - H18 1.97 61 C54 (22.1 2s, 77.9 2p) 38 H18 (100 1s) 0.003 -0.001 0.002

73 bonding, 
C54 - H19 1.98 62 C54 (22.3 2s, 77.7 2p) 37 H19 (100 1s) 0.000 0.000 0.000

74 bonding, 
C54 - H20 1.98 61 C54 (22.4 2s, 77.6 2p) 38 H20 (100 1s) 0.002 0.000 0.002

75 bonding, 
C55 - H21 1.97 61 C55 (22.0 2s, 78.0 2p) 38 H21 (100 1s) 0.005 0.001 0.006

76 bonding, 
C55 - H22 1.98 61 C55 (22.4 2s, 77.6 2p) 38 H22 (100 1s) 0.007 0.000 0.007

77 bonding, 
C55 - H23 1.98 62 C55 (22.4 2s, 77.6 2p) 38 H23 (100 1s) 0.006 0.000 0.006

78 bonding, 
C56 - H24 1.97 61 C56 (21.9 2s, 78.1 2p) 37 H24 (100 1s) 0.000 -0.001 -0.001

79 bonding, 
C56 - H25 1.98 61 C56 (22.6 2s, 77.4 2p) 38 H25 (100 1s) -0.004 0.000 -0.004

80 bonding, 
C56 - H26 1.98 61 C56 (22.3 2s, 77.7 2p) 38 H26 (100 1s) -0.001 0.000 -0.001

81 bonding, 
C57 - H27 1.98 61 C57 (22.1 2s, 77.9 2p) 37 H27 (100 1s) -0.002 -0.001 -0.003

82 bonding, 
C57 - H28 1.98 61 C57 (22.1 2s, 77.9 2p) 38 H28 (100 1s) -0.004 0.000 -0.004

83 bonding, 
C57 - H29 1.98 61 C57 (22.3 2s, 77.7 2p) 38 H29 (100 1s) -0.007 0.000 -0.007

84 bonding, 
C63 - H30 1.97 61 C63 (22.0 2s, 78.0 2p) 38 H30 (100 1s) 0.003 0.000 0.003

85 bonding, 
C63 - H31 1.98 62 C63 (23.0 2s, 77.0 2p) 37 H31 (100 1s) 0.000 0.000 0.000

86 bonding, 
C63 - H32 1.98 61 C63 (22.1 2s, 77.9 2p) 38 H32 (100 1s) 0.002 0.000 0.002

87 bonding, 
C64 - H33 1.97 61 C64 (21.8 2s, 78.2 2p) 37 H33 (100 1s) 0.005 0.001 0.006
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88 bonding, 
C64 - H34 1.98 61 C64 (21.9 2s, 78.1 2p) 39 H34 (100 1s) 0.006 0.000 0.006

89 bonding, 
C64 - H35 1.98 62 C64 (23.0 2s, 77.0 2p) 37 H35 (100 1s) 0.004 0.000 0.004

99 bonding, 
C45 - C60 1.98 50 C60 (29.9 2s, 70.1 2p) 50 C45 (29.3 2s, 70.7 2p) 0.000 0.000 0.000

100 bonding, 
C46 - C61 1.98 50 C61 (30.1 2s, 69.9 2p) 49 C46 (28.8 2s, 71.2 2p) -0.009 0.000 -0.009

101 bonding, 
C47 - C62 1.98 50 C62 (30.1 2s, 69.9 2p) 49 C47 (29.1 2s, 70.9 2p) 0.011 0.000 0.011

102 bonding, 
C48 - C49 1.95 50 C48 (29.9 2s, 70.1 2p) 49 C49 (30.1 2s, 69.9 2p) 0.029 -0.001 0.028

103 bonding, 
C48 - C49 1.68 7 Sc (1.3 4s, 0.5 4p, 98.1 3d) 43 C48 (0.6 2s, 99.4 2p) 40 C49 (0.4 

2s, 99.6 2p) 0.127 0.065 0.192

104 bonding, 
C48 - C52 1.94 1 Sc (8.3 4s, 8.4 4p, 83.3 3d) 49 C52 (29.6 2s, 70.4 2p) 49 C48 

(29.6 2s, 70.4 2p) 0.015 -0.001 0.014

105 bonding, 
C48 - C53 1.98 50 C48 (30.1 2s, 69.9 2p) 49 C53 (29.0 2s, 71.0 2p) 0.012 0.000 0.012

106 bonding, 
C49 - C50 1.94 1 Sc (8.5 4s, 6.6 4p, 85.0 3d) 49 C50 (29.7 2s, 70.3 2p) 49 C49 

(29.4 2s, 70.6 2p) 0.034 -0.002 0.032

107 bonding, 
C49 - C54 1.98 50 C49 (30.3 2s, 69.8 2p) 49 C54 (28.7 2s, 71.3 2p) 0.007 0.000 0.007

108 bonding, 
C50 - C51 1.95 1 Sc (7.9 4s, 9.0 4p, 83.1 3d) 49 C51 (29.1 2s, 70.9 2p) 49 C50 

(29.6 2s, 70.4 2p) 0.018 -0.001 0.017

109 bonding, 
C50 - C55 1.98 50 C50 (30.0 2s, 70.0 2p) 49 C55 (29.1 2s, 70.9 2p) 0.013 0.000 0.013

110 bonding, 
C51 - C52 1.95 1 Sc (7.1 4s, 7.4 4p, 85.6 3d) 49 C52 (29.8 2s, 70.3 2p) 49 C51 

(29.6 2s, 70.4 2p) -0.013 0.001 -0.012

111 bonding, 
C51 - C52 1.69 7 Sc (2.8 4s, 0.6 4p, 96.6 3d) 43 C52 (0.9 2s, 99.2 2p) 41 C51 (1.1 

2s, 98.9 2p) -0.145 -0.085 -0.230

112 bonding, 
C51 - C56 1.98 50 C51 (30.1 2s, 69.9 2p) 49 C56 (28.8 2s, 71.2 2p) -0.003 0.000 -0.003

113 bonding, 
C52-  C57 1.98 50 C52 (30.0 2s, 70.0 2p) 49 C57 (29.2 2s, 70.8 2p) -0.007 0.000 -0.007

114 bonding, 
C58 - C59 1.95 49 C59 (30.0 2s, 70.0 2p) 49 C58 (30.0 2s, 70.0 2p) 0.028 -0.001 0.027

115 bonding, 
C58 - C59 1.68 7 Sc (1.4 4s, 0.4 4p, 98.2 3d) 43 C59 (0.6 2s, 99.5 2p) 40 C58 (0.4 

2s, 99.6 2p) 0.098 0.017 0.115

116 bonding, 
C58 - C62 1.94 1 Sc (9.0 4s, 9.0 4p, 82.0 3d) 49 C62 (29.4 2s, 70.6 2p) 48 C58 

(29.6 2s, 70.4 2p) 0.038 -0.003 0.035

117 bonding, 
C58 - C63 1.98 50 C58 (30.3 2s, 69.7 2p) 49 C63 (28.7 2s, 71.3 2p) 0.007 0.000 0.007

118 bonding, 
C59 - C60 1.95 1 Sc (8.1 4s, 6.7 4p, 85.2 3d) 49 C60 (29.8 2s, 70.2 2p) 49 C59 

(29.6 2s, 70.4 2p) 0.027 -0.001 0.026

119 bonding, 
C59 - C64 1.98 50 C59 (30.0 2s, 70.0 2p) 49 C64 (28.7 2s, 71.3 2p) 0.011 0.000 0.011

120 bonding, 
C60 - C61 1.95 1 Sc (7.2 4s, 9.2 4p, 83.6 3d) 49 C60 (29.7 2s, 70.3 2p) 49 C61 

(28.9 2s, 71.1 2p) -0.014 0.001 -0.013

121 bonding, 
C60 - C61 1.70 6 Sc (3.7 4s, 0.7 4p, 95.6 3d) 42 C60 (0.8 2s, 99.2 2p) 42 C61 (1.0 

2s, 99.0 2p) -0.147 -0.101 -0.248

122 bonding, 
C61 - C62 1.95 1 Sc (7.0 4s, 7.2 4p, 85.9 3d) 49 C62 (29.6 2s, 70.4 2p) 49 C61 

(29.8 2s, 70.2 2p) 0.001 0.000 0.001

Sum of Cp* lone pair / bonding contributions: 0.337 0.172 0.509

42 lone pair, 
O2 1.89 4 Sc (15.4 4s, 0.3 4p, 84.4 3d) 95 O2 (47.4 2s, 52.6 2p) -0.048 -0.001 -0.049

43 lone pair, 
O2 1.84 3 Sc (0.1 4s, 0.3 4p, 99.6 3d) 91 O2 (100 2p) -0.033 -0.001 -0.034

44 lone pair, 
O2 1.81 5 Sc (2.2 4s, 0.2 4p, 97.6 3d) 90 O2 (10.1 2s, 89.9 2p) -0.656 -0.114 -0.770

45 lone pair, 
O3 1.94 97 O3 (32.1 2s, 67.9 2p) -0.004 0.000 -0.004

46 lone pair, 
O3 1.90 95 O3 (0.6 2s, 99.5 2p) -0.004 0.000 -0.004

47 lone pair, 
O3 1.72 84 O3 (40.0 2s, 60.0 2p) 15 Si (47.7 3s, 49.9 3p, 2.4 3d) -0.005 -0.002 -0.007

48 lone pair, 
O4 1.92 1 Sc (1.1 4s, 0.4 4p, 98.5 3d) 95.7 O4 (0.3 2s, 99.8 2p) 0.010 0.001 0.011

49 lone pair, 
O4 1.88 4 Sc (10.0 4s, 0.2 4p, 89.7 3d) 94 O4 (26.5 2s, 73.5 2p) 0.064 0.010 0.074
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50 lone pair, 
O4 1.73 1 Sc (17.2 4s, 2.1 4p, 80.7 3d) 86 O4 (44.0 2s, 56.0 2p) -0.003 -0.003 -0.006

51 lone pair, 
O5 1.94 97 O5 (33.3 2s, 66.7 2p) -0.002 0.000 -0.002

52 lone pair, 
O5 1.91 95 O5 (0.9 2s, 99.1 2p) -0.003 -0.001 -0.004

53 lone pair, 
O5 1.71 85 O5 (38.4 2s, 61.7 2p) 14 Si (36.5 3s, 60.5 3p, 3.1 3d) -0.004 -0.002 -0.006

56 bonding, 
Si68 - O2 1.95 2 Sc (5.9 4s, 2.0 4p, 92.2 3d) 82 O2 (42.4 2s, 57.6 2p) 16 Si (46.7 

3s, 51.1 3p, 2.2 3d) -0.067 -0.003 -0.070

57 bonding, 
O3 - C65 1.99 68 O3 (27.5 2s, 72.5 2p) 31 C65 (24.1 2s, 75.9 2p) -0.002 0.000 -0.002

58 bonding, 
O3 - C66 1.99 69 O4 (29.1 2s, 70.9 2p) 30 C66 (23.1 2s, 76.9 2p) 0.006 0.001 0.007

59 bonding, 
O3 - C67 1.99 69 O5 (27.6 2s, 72.4 2p) 31 C67 (23.8 2s, 76.2 2p) -0.003 0.000 -0.003

90 bonding, 
C65 - H36 1.99 60 C65 (26.4 2s, 73.6 2p) 40 H36 (100 1s) 0.000 0.000 0.000

91 bonding, 
C65 - H37 1.99 61 C65 (26.1 2s, 73.9 2p) 39 H37 (100 1s) -0.001 0.000 -0.001

92 bonding, 
C65 - H38 1.99 60 C65 (27.0 2s, 73.0 2p) 40 H38 (100 1s) -0.001 0.000 -0.001

93 bonding, 
C66 - H39 1.99 60 C66 (25.9 2s, 74.1 2p) 39 H39 (100 1s) 0.006 0.000 0.006

94 bonding, 
C66 - H40 1.99 60 C66 (26.8 2s, 73.2 2p) 40 H40 (100 1s) 0.004 0.001 0.005

95 bonding, 
C66 - H41 1.99 61 C66 (27.0 2s, 73.0 2p) 39 H41 (100 1s) 0.004 0.001 0.005

96 bonding, 
C67 - H42 1.99 60 C67 (26.9 2s, 73.1 2p) 39 H42 (100 1s) -0.002 0.000 -0.002

97 bonding, 
C67 - H43 1.99 60 C67 (26.0 2s, 74.0 2p) 39 H43 (100 1s) -0.001 0.000 -0.001

98 bonding, 
C67 - H44 1.99 60 C67 (26.9 2s, 73.1 2p) 40 H44 (100 1s) -0.002 0.000 -0.002

Sum of OR valence contributions: -0.747 -0.113 -0.860

Total (-0.492 calc’d): -0.490 -0.003 -0.493


