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Part |: Experimental 'H and *P NMR spectra of the SCS complexes

Complex 3

31pL1H} NMR (162 MHz, CD3CN): 87.67 (d, 2Jrne = 1.4 Hz). *H NMR (400 MHz, CD5CN): 7.37 (m,
3Jun = 7.7 Hz, 2H, Ar-H), 7.20 (m, 3Juy = 7.7 Hz, 1H, Ar-H), 2.62 (m, ®Jy = 7.0 Hz, 2H,
PCH(CHs),), 2.56 (m, Jun = 7.0 Hz, 2H, PCH(CHs3)), 2.50 (s, 3H, COCHg), 1.21 (dd, 3Jpy = 17.8
Hz, 3Jun = 6.9 Hz, 6H, PCH(CH3),), 1.21 (dd, *Jpn = 17.9 Hz, *Juy = 7.0 Hz, 6H, PCH(CH3)), 1.10
(dd, 3Jpr = 17.7 Hz, 334y = 7.0 Hz, 6H, PCH(CHs),), 1.09 (dd, Jp = 18.0 Hz, 3y = 7.1 Hz, 6H,
PCH(CHs),).
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Figure S1. *P{*H} NMR spectrum of complex 3 in CD3CN at 20°C.
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Figure S2. 'H NMR spectrum of complex 3 in CDsCN at 20°C. In addition to 3, the following

signals also appear in the spectrum: CHD,CN from the solvent (*), CH3CN from 3 (}), and residual
ether (}).



Complex 4

31pLIHY NMR (202 MHz, acetone-dg): 100.29 (d, 2Jrne = 2.8 Hz). *H NMR (500 MHz, acetone-dg):
7.96 (M, Jun = 7.6 Hz, 2H, Ar—H), 7.57 (m, 3Juy = 7.6 Hz, 1H, Ar-H), 3.12 (M, “Jpy = *Jun = 7.0 Hz,
2H, PCH(CHa),), 2.81 (M, 2Jpn = 8.5 Hz, 3Jun = 7.0 Hz, 2H, PCH(CHs),), 2.49 (s, 3H, COCH3), 1.39
(dd, 3Jpn = 18.2 Hz, 334y = 6.9 Hz, 6H, PCH(CHs),), 1.28 (dd, Jp = 18.5 Hz, 3y = 7.0 Hz, 6H,
PCH(CHs3)), 1.19 (dd, *Jp = 18.2 Hz, 33y = 7.0 Hz, 6H, PCH(CH3)), 1.13 (dd, *Jpy = 18.2 Hz, 33w
= 7.1 Hz, 6H, PCH(CHs),).
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Figure S3. *P{*H} NMR spectrum of complex 4 in acetone-ds at 20°C.
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Figure S4. 'H NMR spectrum of complex 4 in acetone-ds at 20°C. In addition to 4, the following
signals also appear in the spectrum: acetone-ds from the solvent (*), acetone from 4 (¥), and residual

pentane (%).



Complex 6

31pLIHY NMR (202 MHz, CD3CN): 87.72 (s). *H NMR (500 MHz, CD3sCN): 7.33 (m, 3Jun = 7.5 Hz,
2H, Ar—H), 7.16 (m, *Juy = 7.7 Hz, 1H, Ar—H), 2.69 (m, *Jun = 7.2 Hz, 2H, PCH(CHs),), 2.47 (m,
3Jun = 7.2 Hz, 2H, PCH(CH3),), 1.28 (dd, *Jpn = 17.6 Hz, 334y = 6.9 Hz, 6H, PCH(CHs),), 1.17 (dd,
3Jpn = 11.1 Hz, *Jyy = 7.3 Hz, 6H, PCH(CH3)), 1.14 (dd, *Jp = 10.7 Hz, 334 = 6.8 Hz, 6H,
PCH(CH3),), 1.05 (dd, *Jpny = 17.3 Hz, 33y = 7.2 Hz, 6H, PCH(CHs),), -20.31 (dt, *Jgny = 15.5 Hz,
Jpn = 1.6 Hz, 1H, Rh—H).
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Figure S5. *P{*H} NMR spectrum of complex 6 in CD3CN at 20°C.
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Figure S6. *H NMR spectrum of complex 6 in CD3sCN at 20°C. In addition to 6, the following
signals also appear in the spectrum: CHD,CN from the solvent (*), CH3CN from 6 (1), and residual

ether (}).



Complex 7

31pLIHY NMR (202 MHz, CD3CN, 20°C): 77.29 (d, Jrne = 4.5 Hz). *H NMR (500 MHz, CDsCN,
20°C): 6.82 (M, 3Juy = 7.5 Hz, 2H, Ar—H), 6.65 (m, %34y = 7.4 Hz, 1H, Ar—H), 2.40 (m, 4H,
PCH(CHs),), 1.30 (dd, 3Jpy = 16.5 Hz, *Jun = 7.1 Hz, 12H, PCH(CHs),), 1.10 (dd, *Jpy = 16.6 Hz,
3Jun = 7.0 Hz, 12H, PCH(CHj3),).
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Figure S7. *P{*H} NMR spectrum of complex 7 in CD3CN at 20°C.
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Figure S8. *H NMR spectrum of complex 7 in CDsCN at 20°C. In addition to 7, the following
signals also appear in the spectrum: CHD,CN from the solvent (*), and residual toluene (f) from the
extraction step of the synthesis. Toluene could not be thoroughly removed under vacuum due to
decomposition of the complex under such conditions.



Complex 8

$1pL1H} NMR (162 MHz, CD,Cl,, 20°C): 98.33 (s). *H NMR (400 MHz, CD,Cl,, 20°C): 7.33 (m,
3Jun = 7.6 Hz, 2H, Ar-H), 7.12 (m, *Jun = 7.6 Hz, 1H, Ar-H), 2.54 (m, %Jpy = *Jun = 7.0 Hz, 2H,
PCH(CHs),), 2.43 (m, 3Jun = 7.0 Hz, 2H, PCH(CH3)), 1.69 (s, 3H, Rh—CHs3), 1.32 (dd, 3Jpy = 17.5
Hz, 3Jun = 6.9 Hz, 6H, PCH(CHs),), 1.24-1.09 (m, 18H, PCH(CHs),).
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Figure S9. 3P{*H} NMR spectrum of complex 8 in CD,Cl, at 20°C. Residual impurities are also
observed in this spectrum.
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Figure S10. *H NMR spectrum of complex 8 in CD,Cl, at 20°C. In addition to 8, the following

signals also appear in the spectrum: CHDCI, from the solvent (*), residual CH,Cl; (}), and residual
CH3CN ().
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Complex 9

$1p£1H} NMR (202 MHz, CD30OD, -70°C): 81.36 (). *H NMR (500 MHz, CD30OD, -70°C): 7.57 (m,
3Jun = 7.8 Hz, 2H, Ar-H), 7.30 (m, 3Jun = 7.7 Hz, 1H, Ar-H), 2.86 (m, %Jpy = *Jun = 6.7 Hz, 2H,
PCH(CHs),), 2.73 (M, *Jpn = 3Jun = 7.2 Hz, 2H, PCH(CHs),), 1.35-1.21 (m, 18H, PCH(CHs),), 1.26
(d, 2Jrnn = 1.3 Hz, 3H, Rh—CHs), 1.14 (dd, *Jpn = 18.4 Hz, *Jun = 6.9 Hz, 6H, PCH(CHs3),).
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Figure S11. *'P{*H} NMR spectrum of complex 9 in CH3;OD at -70°C.
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Figure S12. *H NMR spectrum of complex 9 in CHsOD at -70°C. In addition to 9, the following
signals also appear in the spectrum: residual signals from the deuterated solvent (*), acetone from
complex 2 used to prepare 9 (1), and unidentified impurities (f).
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Complex 10

31pLIHY NMR (202 MHz, CD30OD, -40°C): 100.08 (s). *H NMR (500 MHz, CD;0D, -40°C): 7.81
(M, *Jun = 7.9 Hz, 2H, Ar-H), 7.44 (m, *Jun = 7.7 Hz, 1H, Ar—H), 2.85 (m, *Jpy = 3Jun = 7.1 Hz, 2H,
PCH(CHs),), 2.70 (M, %Jpn = 33un = 7.2 Hz, 2H, PCH(CHs),), 1.31 (dd, *Jpn = 17.7 Hz, 3Jun = 7.1 Hz,
6H, PCH(CHs3),), 1.30 (dd, *Jpy = 17.9 Hz, 3Jun = 7.0 Hz, 6H, PCH(CHs3)), 1.20 (dd, *Jp = 18.0 Hz,
3Jun = 6.7 Hz, 6H, PCH(CHa),), 1.18 (dd, *Jp = 18.3 Hz, *Jun = 6.6 Hz, 6H, PCH(CHs),), 0.99 (d,
2JrnH = 2.2 Hz, 3H, Rh—CH).
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Figure S13. *'P{*H} NMR spectrum of complex 10 in CH;OD at -40°C. An unidentified impurity
also appears in the spectrum (*).
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Figure S14. *H NMR spectrum of complex 10 in CH3;0D at -40°C. In addition to 10, the following

signals also appear in the spectrum: residual signals from the deuterated solvent (*), acetone from
complex 2 used to prepare 10 (}), and unidentified impurities ().
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Part II: Computed atomic properties for SCS and PCP complexes

Table S1. Atomic properties for selected atoms of the PCP and SCS complexes
Net atomic charges q(A)

PCP complexes SCS complexes

23 15 17 16 19 19-S 19-S1 20 11 13 12 TS2 TS1
Rh 0.19 0.36 0.40 0.45 0.32 0.42 0.39 0.33 0.53 0.59 0.60 0.48 0.56
Cipso -0.13 -0.15 -0.24 -0.13 -0.08 -0.08 0.03 -0.03 -0.07 -0.15 -0.04 -0.04 -0.19
Cortho -0.02 -002 -002 -001 -065 -066 -065 -064 -069 -0.70 -0.68 -0.68 -0.70
Crieta -0.02 -0.03 -0.01 -0.03 0.01 0.00 0.00 0.01 0.00 0.00 0.01 0.00 0.00
Cpara 0.00 -0.02 0.01 -0.02 0.02 0.01 0.00 0.01 0.00 0.01 0.01 0.00 0.00
Honenyi 0.05 0.03 0.03 0.04 0.08 0.07 0.06 0.08 0.06 0.03 0.03 0.06 0.06
Honenyi 0.05 0.03 0.03 0.04 0.08 0.07 0.07 0.08 0.07 0.06 0.06 0.06 0.07
Honenyi 0.06 0.04 0.04 0.04 0.09 0.08 0.07 0.08 0.06 0.03 0.03 0.07 0.06
P/S 1.80 1.81 1.85 1.87 -0.78 -079 -073 -076 -081 -069 -072 -0.77 -0.75
CcH3 0.00 -0.05 -0.04 -0.16 0.02 0.05 0.05 -003 -0.05 -004 -012 -0.15 -0.16
HCH3 0.05 0.00 0.01 -0.02 0.03 0.01 0.01 0.07 0.01 0.00 0.00 0.05 0.06
HCH3 0.05 0.01 0.04 -0.01 0.06 0.03 0.04 0.07 0.01 0.03 -0.03 0.05 0.05
HCH3 0.00 0.00 0.01 -0.04 0.03 0.03 0.01 0.01 0.01 0.03 0.00 0.05 0.04
Ceo 1.06 1.09 112 111 1.09 1.08 111 1.15 1.14 1.12 1.19
Oco -1.22 -1.17 -1.18 -1.21 -1.21 -1.22 -1.20 -1.15 -1.17 -1.19 -1.19

Lagrangian of Atom A L(A) = -% Atomic Integral of the Laplacian of the Electron Density

PCP complexes SCS complexes

23 15 17 16 19 19-S  19-S1 20 11 13 12 TS2 TS1
Rh 0.00 40.69 4043 4043 40.74 40.65 40.68 40.72 40.69 4042 40.46 0.00 0.00
Cipso 0.00 3790 3791 3790 3790 3789 378 3787 3786 37.87 37.84 0.00 0.00
Cortho 0.00 3790 3790 3791 3818 3819 3817 3817 3822 3822 3821 0.00 0.00
Crreta 0.00 3790 3789 3790 3789 3790 3790 3789 3789 37.88 37.88 0.00 0.00
Cpara 0.00 3789 3783 3790 37.89 3790 3789 3789 3789 37.88 37.89 0.00 0.00
Hoheny 0.00 0.59 0.60 0.59 0.58 0.58 0.59 0.58 0.58 0.60 0.60 0.00 0.00
Honenyi 0.00 0.59 0.60 0.59 0.58 0.58 0.59 0.58 0.58 0.59 0.58 0.00 0.00
Hoheny 0.00 0.59 0.59 0.59 0.57 0.58 0.58 0.57 0.58 0.60 0.60 0.00 0.00
P/S 0.00 340.4 3404 3403 3982 3982 3981 3981 3982 3981 3982 0.00 0.00
CCH3 0.00 37.76 3774 3778 3780 37.79 3781 3782 3777 3775 37.79 0.00 0.00
HCH3 0.00 0.61 0.61 0.60 0.60 0.61 0.61 0.58 0.60 0.61 0.60 0.00 0.00
HCH3 0.00 0.59 0.59 0.61 0.58 0.59 0.59 0.58 0.60 0.59 0.62 0.00 0.00
HCH3 0.00 0.61 0.61 0.62 0.60 0.60 0.61 0.61 0.59 0.59 0.60 0.00 0.00
Cco 0.00 37.09 3709 3712 3711 3717 3712 37.09 37.07 0.00 0.00
Oco 0.00 7582 7584 7582 7583 7581 75.82 7583 7584 0.00 0.00
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Percentage of average number of electrons in atom A that are localized in atom A

%Loc(A) = 100 * LI(A) / N(A)

PCP complexes

SCS complexes

%Loc(A) 23 15 17 16 19 19-S 1951 20 11 13 12 TS2  Ts1
Rh 85.80 8596 8356 83.78 87.01 8574 86.85 86.81 8636 8428 8450 84.88 84.15
Cipso 64.65 6519 66.06 6501 6448 6437 6425 6421 6481 6619 6460 6410 66.35
Cortho 6459 6477 6476 6473 6818 6821 6829 6823 6850 6843 6844 6837 6842
Crneta 6579 6582 6576 6581 6570 6559 6563 6570 6568 6559 6558 6563 65.71
Cpara 65.82 6583 6575 6584 6589 6585 6587 6591 6592 6582 6583 6594 6591
Haneny! 4226 4293 4333 4289 4047 40.86 4093 4066 4172 4291 4272 4170 4177
Hohenyi 4227 4293 4333 4286 4046 40.83 4100 4067 4179 4243 4236 4170 41.87
Haneny! 4238 4301 4301 4303 4123 4168 4188 4137 4172 4291 4278 4182 4176
P/S 86.04 86.25 86.04 86.08 9226 9228 9227 9234 9254 9217 9230 9239  92.29
Ceh, 65.94 66.19 66.28 66.72 66.00 6594 6586 6595 6619 6628 6647 6641 66.90
Hen, 4156 4323 4297 4390 4108 4161 4123 4043 4284 4289 4291 4092  40.29
Hen, 4156 4334 4168 4297 4157 4311 4261 4043 4286 4228 4346 4093  41.85
Hen, 4031 4323 4297 4353 4069 4155 4176 3873 4332 4228 4360 3946 41.85
Ceo 67.54 7037 7058 67.64 6851 67.31 67.77 7053 7173 6951 6520
Oco 90.21 90.07 90.10 90.22 90.23 9021  90.22 90.09 9011 9021  89.96
Magnitudes of intra-atomic dipole moments |wina(A)|
PCP complexes SCS complexes

23 15 17 16 19 19-S  19-S1 20 11 13 12 Ts2  Tsi
Rh 034 005 009 012 029 040 040 034 016 011 019 026  0.26
Ciso 013 025 047 019 018 026 009 009 029 055 025 021  0.56
Cortho 009 006 007 006 103 104 1.02 103 104 103 105 105 1.03
Crneta 013 012 011 012 015 015 014 014 012 009 010 013 012
Cpara 013 012 012 013 017 017 017 017 017 045 045 017 0.6
Hohenyi 013 013 013 013 012 012 012 012 012 012 012 012 012
Haheny! 013 013 013 013 012 012 012 012 012 012 012 012 012
Hohenyi 013 013 012 013 012 012 012 012 012 012 012 012 012
P/S 144 149 141 141 057 060 040 048 054 049 058 052 053
Ceh, 008 012 008 031 011 011 009 006 008 006 024 011 0.4
Hen, 013 014 013 014 012 013 012 012 014 014 015 014 0.4
Hen, 013 014 014 014 013 013 013 012 014 014 014 014 0.4
Hen, 011 014 013 013 013 011 011 009 014 014 014 014 014
Ceo 1.27 141 141 127 131 125  1.27 139 144 136 112
Oco 0.77 087 08 079 079 076 079 089 089 08 075
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Magnitudes of bonding dipole moment contributions [Mu_Bond(A)|

PCP complexes

SCS complexes

23 15 17 16 19 19-S 19-S1 20 11 13 12 TS2 TS1
Rh 0.14 0.76 0.49 0.67 0.25 0.25 0.35 0.20 0.31 0.36 0.46 0.15 0.07
Cipso 0.30 0.73 0.70 0.53 0.05 0.09 0.21 0.04 0.25 0.39 0.22 0.11 0.24
Cortho 0.06 0.19 0.11 0.15 1.36 1.36 1.20 1.32 1.45 1.54 1.44 1.47 1.58
Crreta 0.04 0.10 0.04 0.09 0.12 0.11 0.11 0.12 0.06 0.01 0.03 0.06 0.07
Crara 0.06 0.01 0.03 0.01 0.13 0.11 0.10 0.11 0.08 0.06 0.07 0.08 0.08
Honenyi 003 002 001 002 004 004 003 004 003 00l 00l 003 003
Hohenyi 0.03 0.02 0.01 0.02 0.05 0.04 0.04 0.04 0.04 0.03 0.03 0.03 0.04
Honenyi 003 002 002 002 005 005 004 005 003 00l 00l 004 003
P/S 0.62 0.65 0.64 0.50 1.72 1.76 141 1.61 1.69 1.40 1.57 1.63 1.59
CCH3 0.14 0.25 0.14 0.65 0.07 0.03 0.16 0.09 0.23 0.15 0.45 0.14 0.17
HCH3 0.03 0.01 0.00 0.02 0.04 0.04 0.01 0.03 0.01 0.01 0.01 0.03 0.04
HCH3 0.03 0.00 0.02 0.03 0.03 0.01 0.03 0.06 0.01 0.01 0.02 0.03 0.02
HCH3 0.11 0.01 0.00 0.04 0.03 0.06 0.02 0.01 0.00 0.01 0.01 0.03 0.02
Ceo 1.18 1.05 1.04 1.09 112 1.16 1.08 0.91 0.93 1.04 0.94
Oco 1.78 1.70 1.72 1.76 1.76 1.78 1.75 1.66 1.68 1.73 1.74

Average number of electron pairs formed in atom A D2(A,A) = (1/2)[N(A) * N(A) - LI(A)]
PCP complexes SCS complexes

23 15 17 16 19 19-S 19-S1 20 11 13 12 TS2 TS1
Rh 1340 131.2 1309 130.0 131.8 1304 130.7 131.7 1285 1278 127.6 1294 1282
Cipso 16.78 1691 17.42 16.81 16.51 16.51 15.92 16.25 1644 1689 1630 1629 17.08
Cortho 16.17  16.17 16.15 16.12 19.83 19.92 19.87 19.79 2011 2015 20.04 20.03 20.14
Crreta 16.14 16.19 16.08 16.17 1600 16.03 16.04 16.00 16.04 16.01 1597 16.02 16.05
Crara 16.05 16.14 15.98 16.15 1594 1598 16.01 1598 16.02 1595 1594 16.05 16.02
Hoheny! 0.25 0.26 0.26 0.26 0.24 0.24 0.25 0.24 0.25 0.26 0.26 0.25 0.25
Hoheny! 0.25 0.26 0.26 0.26 0.24 0.24 0.25 0.24 0.24 0.24 0.24 0.25 0.24
Hoheny! 0.24 0.26 0.25 0.26 0.23 0.23 0.24 0.23 0.25 0.26 0.26 0.24 0.25
P/S 81.5 81.3 80.8 80.6 133.1 133.2 1323 1327 1336 1316 1321 1329 1326
C:CH3 16.04 16.32 16.23 16.94  15.93 15.72 15.76 16.22 16.27 16.24 1671 1687 16.93
HCH3 0.25 0.28 0.28 0.29 0.27 0.28 0.28 0.25 0.28 0.28 0.28 0.26 0.25
HCH3 0.25 0.28 0.26 0.30 0.25 0.26 0.26 0.25 0.28 0.27 0.31 0.26 0.26
HCH3 0.30 0.28 0.28 0.31 0.28 0.27 0.28 0.30 0.27 0.27 0.28 0.26 0.26
Cco 10.51 1032 1021 1031 1036 1045 10.30 10.05 10.06 10.20 10.02
Oco 38.33 3791 38.04 3821 3827 3833 38.19 37.74 37.88 38.07 38.06
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D2(A,Mol) = D2(A,A) + D2(A,A"), where D2(A,A") = (1/2)[N(A) * N(A') - DI(A,A") / 2] is half of
average number of electron pairs formed between atom a and other atoms of molecule

PCP complexes

SCS complexes

23 15 17 16 19 19-S 1951 20 11 13 12 TS2  Ts1
Rh 1336.1 1206, 1319.7 13154 14594 1600.4 16028 14588 13257 14362 14353 14451 14385
Cinso 487.0 4459 4962 4875 5317 5865 5765 5277 4884 5383 5286 5283 5412
Cortho 478.4 4364 4784 4779 5816 6429 6422 5812 5389 5862 5846 5846 586.1
Crneta 4786 4371 4778 4790 5245 5789 5792 5245 4832 5246 5241 5248 5253
Cpara 4774 4365 4764 4787 5237 5782 5788 5243 4830 5239 5238 5254 524.9
Hohenyi 7549 70.01 7742 76.62 80.56 89.88 90.28 80.90 75.63 8498 84.63 8219 8231
Huneny! 7549 7001 7742 7658 80.68 89.96 9020 8091 7467 8249 8240 8219 81.33
Hohenyi 7484 69.66 76.10 76.51 79.63 89.13 89.77 80.10 75.63 8498 8471 8138 8231
P/S 1049. 956.2 1045. 1044, 1468. 1620. 1615. 1466. 1354. 1460. 1463. 1468.  1466.
CCH3 4772 4389 480.1 490.0 5236 5739 5745 5280 486.7 5286 5358 538.1 5393
HCH3 7550 7243 79.00 80.73 84.70 9527 9520 8159 79.98 8729 8743 83.08 81.85
HCH3 7551 7174 7655 80.59 8249 93.78 92.68 8155 80.02 8520 90.16 83.12 8356
HCH3 7944 7243 79.00 8229 8517 9381 9558 8644 7947 8520 87.78 8323 8356
Cco 392.4 390.3 388.3 428.0 4735 4748 4279 4243 4251 4268 4212
Oco 732.8 729.0 7302 8054 8889 8895 8052 800.6 802.0 8040 803.7

Electron localization index LI(A) = average number of electrons localized in atom A
PCP complexes SCS complexes

23 15 17 16 19 19-S 1951 20 11 13 12 Ts2  Ts1
Rh 1443 1430 1387 1386 1451 1422 1443 1447 1422 1383 1386 1402 1383
Cipso 396 401 412 399 392 391 384 387 393 407 390 387 410
Cortho 3.89 3.90 3.90 3.89 4.53 4.54 4.54 4.53 4.59 4.59 4.57 4.57 4.58
Crneta 396 397 395 396 394 393 394 394 394 393 393 394 394
Crara 3.95 3.96 3.94 3.96 3.94 3.95 3.95 3.95 3.96 3.94 3.94 3.96 3.95
Huheny! 040 041 042 041 037 038 038 038 039 042 041 039  0.39
Hoheny! 0.40 0.41 0.42 0.41 0.37 0.38 0.38 0.38 0.39 0.40 0.40 0.39 0.39
Huheny! 040 041 041 041 038 038 039 038 039 042 041 039 039
P/S 1136 1137 11.32 1131 1549 1549 1544 1548 1556 1538 1544 1550 1546
Cen, 396 401 400 411 395 392 392 398 400 400 407 408 412
HCH3 0.39 0.43 0.43 0.45 0.40 0.41 0.41 0.38 0.43 0.43 0.43 0.39 0.38
Hew, 039 043 040 044 039 042 041 038 043 041 045 039 040
HCH3 0.40 0.43 0.43 0.45 0.40 0.40 0.41 0.38 0.43 0.41 0.44 0.38 0.40
Cco 3.33 345 345 331 336 331 331 342 349 339 314
Oco 8.32 8.26 8.27 8.31 8.31 8.32 8.30 8.24 8.26 8.29 8.26
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Average number of electrons in Vol(A)=0.001 au N(Vol(A)),0.001

PCP complexes SCS complexes

23 15 17 16 19 19-S 19-S1 20 11 13 12 TS2 TS1
Rh 4479 4462 4459 4453 4466 4458 4459 4465 4445 4440 4439 4450 4443
Cipso 6.12 6.14 6.24 6.13 6.07 6.08 5.97 6.03 6.06 6.15 6.04 6.04 6.18
Cortho 6.01 6.01 6.01 6.00 6.64 6.65 6.65 6.63 6.69 6.69 6.67 6.68 6.69
Crieta 6.01 6.01 5.99 6.01 5.98 5.99 5.99 5.98 5.99 5.98 5.98 5.98 5.99
Cpara 5.99 6.00 5.97 6.00 5.97 5.97 5.98 5.97 5.98 5.97 5.97 5.98 5.98
Hohenyi 0.93 0.95 0.95 0.94 0.91 0.92 0.92 0.91 0.92 0.96 0.95 0.92 0.93
Honenyi 0.93 0.95 0.95 0.94 0.91 0.92 0.92 0.91 0.91 0.92 0.92 0.92 0.91
Hohenyi 0.92 0.94 0.94 0.94 0.89 0.90 0.91 0.90 0.92 0.96 0.95 0.91 0.93
P/S 1320 1319 1315 1313 16.73 1674 16.69 1670 16.76 16.64 16.67 16.72 16.70
CCH3 6.00 6.05 6.03 6.16 5.98 5.94 5.95 6.03 6.04 6.03 6.11 6.14 6.15
HCH3 0.93 0.98 0.98 0.99 0.96 0.98 0.98 0.92 0.98 0.98 0.98 0.94 0.92
HCH3 0.93 0.97 0.95 1.00 0.93 0.95 0.94 0.92 0.98 0.96 1.02 0.94 0.94
HCH3 0.99 0.98 0.98 1.02 0.96 0.96 0.98 0.98 0.97 0.96 0.98 0.94 0.94
Cco 4.93 4.90 4.88 4.88 4.90 491 4.88 4.84 4.85 4.87 4.81
Oco 9.17 9.13 9.15 9.16 9.17 9.18 9.16 9.11 9.13 9.15 9.15

Traceless form of quadrupole moment tensor of atom A's electronic charge density distribution, using
the nucleus of atom A as origin Q(A)

QxxA = '[3<px2 >A - <pr2 >A]

PCP complexes SCS complexes

23 15 17 16 19 19-S 19-S1 20 11 13 12 TS2 TS1
Rh 2.15 0.96 -0.08 -0.37 2.52 1.00 242 2.70 1.44 0.65 0.22 1.28 0.78
Cipso 1.46 2.00 2.20 1.50 1.34 1.09 1.27 131 171 1.96 1.56 1.17 2.24
Cortho 1.30 1.55 1.54 1.20 0.00 -0.40  -0.02 0.09 0.13 0.04 0.03 0.07 0.09
Crreta 1.57 1.67 1.61 1.30 1.27 1.24 1.33 1.30 1.36 1.45 1.42 1.33 1.38
Crara 1.82 1.92 1.81 1.61 1.82 1.65 1.90 1.90 1.95 1.89 1.92 1.99 1.93
Hoheny! 0.29 0.30 0.30 0.26 0.33 0.31 0.31 0.31 0.29 0.31 0.30 0.29 0.30
Honenyi 0.29 0.30 0.30 0.27 0.30 0.30 0.33 0.31 -0.17  -017  -0.17 0.29 -0.17
Hoheny! -0.16 -0.17 -0.17 -0.17 -0.16 -0.17 -0.16 -0.16 0.29 0.31 0.31 -0.17 0.30
P/S -206 -209 -193 -1.88 1.37 0.99 1.09 1.73 1.90 1.66 1.74 1.97 1.95
CCH3 -0.23 0.11 0.05 0.38 -0.22 -0.23 -0.15 -0.30 0.14 -0.01 0.40 0.11 0.17
|"CH3 0.27 0.29 0.29 -0.15 0.42 0.20 0.19 0.27 0.27 -0.23 0.12 0.24 -0.22
HCH3 0.27 -0.22 -0.24 0.17 -0.02 -0.21 -0.21 0.27 0.27 0.25 0.44 0.24 0.23
HCH3 -0.35 0.29 0.29 0.43 -0.09 0.31 0.40 -0.30  -0.22 0.24 -020 -0.21 0.23
Ceo -0.97 -1.06 -0.87 -0.78 -0.79 -0.80 -0.79 -0.77 -0.57 -0.64 -1.25
Oco -0.07 -0.01 0.03 -0.04 -005 -0.09 -0.04 0.03 0.04 0.00 -0.10
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QXYA = '3<pxy>A

PCP complexes

SCS complexes

23 15 17 16 19 19-S 19-S1 20 11 13 12 TS2 TS1
Rh 0.00 0.00 0.01 0.02 -0.54 -1.33 -0.61 -0.01 0.02 0.00 -0.02 -0.01 -0.03
Cipso 0.00 0.00 0.00 0.09 -0.13  -0.67 0.12 0.00 0.00 0.00 -0.02 0.00 0.00
Cortho 0.32 0.06 0.01 0.15 -0.93 -1.27 1.14 -1.03 1.72 1.65 -1.67 1.63 -1.67
Creta 0.36 -0.21  -0.17 -0.12 0.25 -0.01  -0.33 0.39 -0.22 -0.16 0.17 -0.27 0.20
Crara 0.00 0.00 0.00 0.09 -0.19 -0.67 0.09 0.00 0.00 0.00 -0.01 0.00 0.00
Hoheny -0.14 0.25 0.25 0.25 -0.07  -0.16 0.14 -0.09 0.24 0.24 -0.25 0.22 -0.24
Hohenyi 0.14 -0.25 -0.25 -0.23 0.05 0.03 -0.10 0.09 0.00 0.00 0.01 -0.22 0.00
Hoheny 0.00 0.00 0.00 0.00 -0.02 0.01 -0.02 0.00 -0.24  -0.24 0.23 0.00 0.24
P/S -1.70 -1.94 -1.78 -2.00 1.13 0.63 -1.12 1.20 1.03 1.34 -1.03 -1.00 -1.54
CCH3 0.00 0.00 0.00 0.05 -0.07 -0.03 -0.03 0.00 0.00 0.00 0.04 0.00 0.00
HCH3 0.15 0.18 0.28 0.18 -0.02 -0.31 0.30 0.16 0.23 0.00 -0.29  -0.26 0.00
HCH3 -0.15 0.00 0.00 -0.32 -0.22 0.06 -0.06 -0.16  -0.23 0.26 0.25 0.26 -0.26
HCH3 0.00 -0.18  -0.28 0.12 0.22 0.31 -0.30 0.00 0.00 -0.26 0.10 0.00 0.26
Cco 0.00 0.00 0.02 -0.29 -0.60 -0.56 0.00 0.00 0.10 0.00 0.00
Oco 0.00 0.00 0.01 -0.02  -0.02 -0.04 0.00 0.00 -0.02 0.00 0.00

QXZA = '3<pxz>
PCP complexes SCS complexes

23 15 17 16 19 19-S 19-S1 20 11 13 12 TS2 TS1
Rh 0.00 -0.01 0.00 -0.29  -1.67 -1.94 0.06 0.00 -0.01 0.01 0.15 0.01 -0.01
Cipso 0.00 0.00 0.00 -1.29 0.13 0.40 -0.01 0.00 0.00 0.00 0.06 0.00 0.00
Cortho 0.41 -039 -039 -1.33 -157 -1.07 1.17 -1.39 0.13 0.06 -0.18 0.71 -0.18
Crreta -0.01 -0.15 -0.16 -1.31 0.12 0.40 0.01 -0.01 0.00 0.02 0.08 0.13 -0.05
Cpara 0.00 0.00 0.00 -1.35 0.15 0.73 -0.09 0.00 0.00 0.00 0.07 0.00 0.00
Hoheny! 0.20 0.00 0.01 -0.13 -0.20 -0.18 0.20 -0.21 0.00 -0.01 0.00 0.10 -0.01
Honenyi -0.20 0.00 -0.01  -0.16 0.24 0.26 -0.20 0.21 0.00 0.00 0.00 -0.10 0.00
Hoheny! 0.00 0.00 0.00 -0.03 -0.01 0.03 -0.02 0.00 0.00 0.01 0.05 0.00 0.01
P/S 0.07 -0.22  -0.45 0.35 -1.23  -1.66 0.93 -0.50  -0.67 -0.71 0.37 0.13 0.73
C:CH3 0.00 0.00 0.00 -0.12 -0.04 -0.02 -0.05 0.00 0.00 0.00 0.00 0.00 0.00
HCH3 0.22 -0.23 0.11 0.04 -0.17 -0.05 -0.01 -0.25 0.22 0.00 0.16 0.13 0.00
HCH3 -0.22 0.00 0.00 0.15 0.18 -0.04 0.07 0.25 -0.22 -0.13 -0.09 -0.13 0.14
HCH3 0.00 0.23 -0.11  -0.17 0.07 0.11 -0.05 0.00 0.00 0.13 0.03 0.00 -0.14
Cco 0.00 0.00 -0.14 -0.05 0.18 -0.49 0.00 0.00 -0.42 0.00 0.00
Oco 0.00 0.00 0.00 0.00 0.02 -0.04 0.00 0.00 0.02 0.00 0.00
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Qu" =-[3<py2>" - <pp2 >"]

PCP complexes

SCS complexes

QYY(A

) 23 15 17 16 19 19-S 19-S1 20 11 13 12 TS2 TS1
Rh 2.38 0.30 2.01 -1.07 3.32 -0.10 -1.89 -0.32 0.27 1.76 -0.80  -0.35 2.23
Cipso -1.39 1.56 1.08 1.36 -1.87 -1.62 -0.98 -1.34 122 0.55 0.99 0.36 0.75
Cortho -0.59 1.74 1.71 1.72 -0.70 0.54 0.48 -0.38 2.42 2.52 2.45 1.88 242
Crreta -0.97 1.87 181 1.84 -1.45 -0.35 -0.01 -0.88 171 1.72 1.64 1.34 1.73
Crara -0.94 1.49 1.35 1.52 -1.48 -0.25 -0.05 -1.01 1.42 1.44 1.39 1.14 141
Hohenyi -0.16 0.00 0.01 0.02 -0.20 -0.11 -0.12 -0.17 0.00 0.00 0.00 -0.03 0.00
Honenyi -0.16 0.00 0.01 -0.01 -021 -018 -0.13 -0.17 0.44 0.45 0.44 -0.03 0.44
Hohenyi 0.07 0.45 0.45 0.46 -0.02 0.15 0.21 0.06 0.00 0.00 -0.01 0.39 0.00
P/S 0.97 0.78 0.77 0.54 1.24 0.76 1.26 1.68 0.91 1.43 0.39 0.94 0.95
C(:H3 -0.06  -0.12 0.06 0.16 -0.20  -0.15 0.02 0.01 -0.11 0.10 0.08 0.28 -0.42
HCH3 -022  -0.19 -0.09 0.34 -0.25 0.03 0.05 -021  -0.16 0.39 0.01 -0.08  -0.15
HCH3 -0.22 0.44 0.37 0.01 0.05 0.23 0.04 -020 -0.16 -0.08 -020 -0.08 -0.06
HCH3 0.37 -0.19 -009 -0.23 0.26 -0.07 -0.11 0.37 0.44 -0.08 0.33 0.29 -0.06
Cco 1.92 2.03 -0.97 2.01 0.12 0.28 0.67 1.72 -091  -033 -0.05
Oco 0.12 0.02 -0.01 0.10 0.00 0.07 0.04 -0.05 0.02 -0.01  -0.02
QYZA = '3<pyz>A
PCP complexes SCS complexes

23 15 17 16 19 19-S 19-S1 20 11 13 12 TS2 TS1
Rh 5.22 1.14 0.07 0.05 -3.94 -3.89 5.88 -6.42 -0.74 -0.13 -0.37 -4.22 -2.42
Cipso -1.81 -0.17 0.16 0.29 1.13 0.88 1.53 1.62 0.15 -0.11 0.54 0.99 0.23
Cortho -2.18 0.22 0.46 0.32 1.86 2.04 2.27 2.25 0.30 0.04 0.59 1.50 0.32
Crreta -2.63 0.22 0.46 0.39 2.27 2.35 2.25 2.39 0.28 0.02 0.56 1.31 0.25
Crara -2.25 0.27 0.48 0.31 2.09 2.09 2.17 2.29 0.26 -0.01 0.53 1.27 0.19
Hoheny! -0.15 0.00 0.02 -0.05 0.12 0.15 0.15 0.14 0.02 0.01 0.04 0.08 0.02
Honenyi -0.15 0.00 0.02 0.08 0.13 0.12 0.12 0.14 0.04 0.00 0.08 0.08 0.03
Hoheny! -0.36 0.04 0.07 0.05 0.33 0.35 0.34 0.35 0.02 0.01 0.03 0.19 0.02
P/S 0.08 -0.06  -0.13 0.17 0.47 0.31 -1.47  -0.02 0.89 0.84 1.44 0.80 1.36
C:CH3 -0.24 -0.14 0.08 -0.22 0.20 0.17 0.34 0.40 0.14 0.06 -0.14 0.13 -0.30
HCH3 0.06 -0.11 0.09 0.18 0.00 0.02 -0.04  -0.07 0.11 0.18 -0.17  -0.08 -0.14
|"CH3 0.06 -0.02 -0.19 -0.19 -0.22 -0.28 -0.30 -0.08 0.11 -0.08 -0.04 -0.08 -0.08
HCH3 0.19 -0.11 0.09 -0.04 0.02 0.06 0.03 -0.20 -0.02  -0.08 0.24 0.11 -0.08
Ceo 1.76 -0.38 -0.43 -1.37 -1.95 1.96 -2.11 0.17 -0.64 -1.73 -1.40
Oco 0.10 -0.01 -0.01 -0.07 -0.09 0.13 -0.10 0.01 0.00 -0.03  -0.07
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Q" =-[3<p,2>" - <pp2 >

PCP complexes

SCS complexes

23 15 17 16 19 19-S 1951 20 11 13 12 TS2  Ts1
Rh 453 -126 -193 143 584 091 053 238 -171 -240 058 -093 -3.01
Cipso -0.06 -3.56 -3.28 -2.85 0.53 0.52 -0.29 0.03 -2.93 -2.51 -2.55 -1.52 -3.00
Cortho 071 -329 -325 292 070 -014 046 030 -256 -256 -248 -195 -251
Crreta -0.60 -3.54 -3.42 -3.14 0.18 -0.89 -1.31 -0.41 -3.08 -3.16 -3.07 -2.67 -3.12
Cpara 088 -341 -316 -312 -034 -140 -1.85 089 -337 -332 -331 -313 -334
Hohenyi -0.13 -0.30 -0.30 -0.27 -0.13 -0.20 -0.20 -0.14 -0.29 -0.31 -0.31 -0.26 -0.30
Huheny! 013 -030 -030 -026 -008 -012 020 -014 027 -0.28 -027 -026 -0.27
Hohenyi 0.09 -0.29 -0.28 -0.28 0.18 0.01 -0.04 0.10 -0.29 -0.31 -0.30 -0.22 -0.30
P/S 109 132 115 135 261 -1.75 -235 -341 -281 -309 -213 -291 -2.89
CCH3 0.29 0.01 -0.11 -0.54 0.42 0.38 0.13 0.29 -0.03 -0.09 -0.48 -0.39 0.25
HCH3 -0.05 -0.10 -0.20 -0.19 -0.17 -0.23 -0.24 -0.06 -0.11 -0.16 -0.13 -0.16 0.37
HCH3 -0.05 -0.23 -0.12 -0.18 -0.03 -0.02 0.17 -0.06 -0.11 -0.17 -0.24 -0.16 -0.17
Hen, 003 -010 -020 -021 -018 -024 029 007 022 -017 -013 -008 -0.17
Cco -0.95 -0.97 1.84 -1.22 0.68 0.52 0.12 -0.96 1.47 0.97 1.30
Oco -0.05 -0.01 -0.02 -0.05 0.04 0.02 0.01 0.02 -0.06 0.02 0.12

Area of interatomic surface of atom A whose electron density is greater than 0.002,
Area IAS(A),0.002
PCP complexes SCS complexes

23 15 17 16 19 19-S 1951 20 11 13 12 Ts2  Ts1
Rh 1804 189.0 2544 2502 1760 2154 2651 1900 ..., 2433 2457 2073 1961

0 5 8 7 7 4 2 4 6 8 2 9
Cooo 1272.7 e 1073.2 1021.4 s 153.3 . 13;1.4 10;).5 1023.6 105.7 122.9 o
Cone 1154 1043 1052 1043 1141 1156 1169 1344 1224 1242 1232 1289 1214

9 7 0 6 1 6 8 5 6 5 9 8 7
Crneta 1021'8 97.93 9725 9744 9370 96.97  96.09 1112'5 10; 2 1017 9 10?'0 105'2 1Of'8
Cpara 91.06 9226 9119 9223 8956 90.49 9327 8993 9055 90.64 90.68 90.85  90.61
Haheny! 2777 2745 27.37 2727 3459 3392 3492 3434 3132 3191 3201 31.64 30.78
Huheny! 2777 2745 27.37 2729 NA 3469 3536 3431 2456 2473 2473 3164 24.61
Haheny! 2479 2523 2494 2531 2416 2446 2465 2432 3132 3190 3218 2465 30.78
P/S 18;1'7 185'4 1911'6 205'0 92.45 11?'1 10§'4 8792 NA 9116 9448 9067 88.78
Cen, 1011.9 152.4 16;.1 1572.4 —_ 1212.3 SR 12;3.5 oo 153.3 15;1.8 17(;3.2 1423.0
HCH3 3346 35.04 3447 29.09 1595 49.14 9.46 36.60 NA 3440 3313 3432 29.02
Hen, 3347 2725 3177 4144 3058 2672 2685 3654 NA 3101 4139 3434 29.02
Hen, 4653 3505 3447 4260 56.72 5094 4767 6454 2722 3100 2841 3254 2898
Cco 82.02 7983 9543 80.28 8253 9395  79.00 7854 8221 7930 94.96
Oco 32.95 3223 37.26 3249 3277 3607 3221 31.61 37.28 3230 35.80
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Area of atom A's part of I[soDensity Surface (IDS) with electron density greater than 0.002,
Area_IDS(A),0.002

PCP complexes SCS complexes

23 15 17 16 19 19-S 19-S1 20 11 13 12 TS2 TS1
Rh 32.68 40.74 1797 23.04 3447 1402 2561 3417 3526 1760 18.78 2454 20.40
Cipso 8.52 1789 1437 1140 7.10 4.06 6.24 844 1483 1265 9.78 6.24  19.48
Cortho 1231 1815 17.73 1713 1572 1798 1589 16.67 18.66 1820 1754 1519 18.92
Crneta 26.64 2975 2946 30.03 26.61 2428 2346 2686 26.87 26.75 2662 2592 27.20
Crara 30.78 3115 30.72 3138 3122 30.77 30.02 3174 3218 3193 3215 3263 3196
Honenyi 3234 3322 3352 3320 2489 2576 2492 2566 28.78 2975 2935 2847 30.01
Hohenyi 3228 3325 3328 3318 2484 2513 2534 2541 3430 3476 3465 2894 34.49
Honenyi 3543 3501 3519 3511 3403 3405 3436 3396 29.00 29.72 2934 3441 29.01
P/S 5.74 8.99 4.37 7.33 88.17 8212 7846 90.01 9464 8655 86.32 89.12 89.39
CCH3 1344 1667 1556 1345 1172 1151 1070 11.75 1651 1432 1449 13.00 15.64
HCH3 2693 28.15 2741 3408 1797 1638 1433 2184 2784 2859 2951 2527 29.80
HCH3 2690 3485 2897 2395 2887 3451 3396 2192 27.94 30.02 2238 2497 30.96
HCH3 2048 2787 2733 2167 1838 16.77 1417 1561 3437 30.00 3394 2543 31.27
Cco 25.85 2553 16.70 24.02 2450 1453 25.46 22.02 2196 2567 11.92
Oco 90.38 89.67 86.26 90.34 90.08 88.01  90.08 89.71 86.48 89.79 85.24

Atomic Surface Area, Area(A),0.002 = Area IAS(A|Total) + Area IDS(A)

PCP complexes SCS complexes
23 15 17 16 19 19-S  19-S1 20 11 13 12 TS2 TS1
Rh 213.0 229.7 2724 2823 2105 2294 290.7 2242 NA 2609 2645 2318 2165
9 9 5 1 4 7 2 1 6 5 6 9
131.2 1151 1176 1128 163.4 1428 1153 1192 1155 1361 117.9
Cipso 9 2 4 2 A 1 s 5 6 9 6 6 6
c 127.7 1225 1229 1214 1298 133.6 1328 1511 1411 1424 1408 1441 1404
ortho 9 3 3 9 3 5 7 2 2 5 3 8 0
c 1284 1276 1267 1274 1203 1212 1195 1393 1340 1346 1346 1341 133.0
meta 7 8 1 7 1 4 5 8 7 6 3 8 1
c 1218 1234 1219 1236 1207 1212 1232 1216 1227 1225 1228 1234 1225
para 3 2 1 1 7 6 9 7 3 7 3 8 7
Honenyl 60.11 60.67 60.89 6047 59.48 59.68 59.85 60.00 60.10 6165 61.36 60.11 60.78
Honenyl 60.06 60.70 60.65 60.47 NA 59.82 60.70 59.71 5886 5949 5937 60.57 59.10
Honenyl 6021 6024 60.13 6043 5819 5851 59.01 5828 60.32 6163 6152 59.06 59.79
bIS 1905 1944 1959 2093 180.6 1983 1799 177.9 NA 177.7 1808 179.7 1781
1 7 8 6 2 0 1 3 1 1 9 7
1183 1751 1826  165.9 133.8 137.2 173.6 169.3 1882 1586
Ceh 5 0 7 2 A 2 N 5 N 2 0 7 7
Hen, 6040 6320 61.88 63.18 NA 65.52 NA 58.45 NA 6299 6264 5959 58.82
Hen, 60.37 6210 60.74 6539 5946 6124 60.80 58.46 NA  61.04 6377 5931 59098
Hen, 67.01 6293 61.80 6427 7510 67.72 61.84 80.15 6158 6100 6235 5797 60.25
c 107.8 1053 1121 1043 107.0 1084 1044 100.5 1041 1049 106.8
co 6 7 3 0 3 8 6 6 7 7 8
o 123.3 1219 1235 1228 1228 1240 1222 121.3 1237 1221 1210
co 3 1 2 3 5 8 9 2 6 0 4
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N_IAS(A)

PCP complexes

SCS complexes

23 15 17 16 19 19-S 19-S1 20 11 13 12 TS2 TS1
Rh 3.96 3.93 511 5.15 3.55 3.98 421 3.81 1.04 481 4.79 4.38 4.45
Cipso 4.52 3.77 3.75 3.80 2.07 5.09 1.84 4.46 3.79 3.73 3.83 4.25 3.66
Cortho 4.13 4.01 4.01 4.03 3.98 4.00 3.96 4.09 3.99 4.02 4.00 4.04 4.01
Crreta 3.82 3.80 3.79 3.79 3.77 3.80 3.78 3.89 3.83 3.84 3.84 3.84 3.82
Crara 3.75 3.77 3.75 3.77 3.73 3.74 3.75 813 3.74 3.74 3.74 3.74 3.74
Hohenyi 0.97 0.97 0.97 0.97 1.01 1.01 1.02 1.01 0.98 0.99 0.99 0.98 0.98
Honenyi 0.97 0.97 0.97 0.97 NA 1.02 1.02 1.01 0.94 0.95 0.95 0.98 0.94
Hohenyi 0.95 0.95 0.95 0.96 0.93 0.94 0.94 0.94 0.98 0.99 0.99 0.94 0.98
P/S 4.33 4.33 4.40 4.47 2.02 2.15 1.98 1.94 NA 1.98 1.97 1.96 1.96
CCH3 4.08 4.09 411 411 2.08 4.16 1.96 4.25 0.97 4.10 4.12 4.45 4.00
HCH3 1.02 1.02 1.02 0.98 0.11 1.13 0.06 1.02 NA 1.03 1.01 1.02 0.99
HCH3 1.02 0.97 1.01 1.07 0.97 0.96 0.95 1.02 NA 1.00 1.07 1.02 0.98
HCH3 1.27 1.02 1.02 1.10 1.19 1.13 1.13 1.60 0.97 1.00 0.98 1.04 0.98
Cco 3.04 2.81 2.86 3.01 2.95 3.13 2.98 2.78 2.68 2.85 3.45
Oco 1.69 1.71 1.73 1.69 1.70 1.70 1.69 1.71 1.73 1.70 1.73

G_IAS(A)
PCP complexes SCS complexes

23 15 17 16 19 19-S 19-S1 20 11 13 12 TS2 TS1
Rh 2.75 2.67 3.51 3.57 2.60 2.92 3.23 2.83 0.76 3.49 3.43 3.24 3.23
Cipso 3.05 2.52 2.50 2.54 1.42 3.45 1.23 2.97 2.55 251 2.57 2.88 243
Cortho 2.73 2.63 2.63 2.65 2.63 2.65 2.58 2.71 2.64 2.65 2.65 2.68 2.64
Crneta 2.39 2.37 2.36 2.36 2.36 2.38 2.36 2.45 2.39 2.40 2.40 2.40 2.38
Crara 2.32 2.34 2.32 2.34 2.32 2.33 2.34 2.32 2.33 2.33 2.33 2.33 2.32
Honenyi 0.52 0.52 0.52 0.52 0.56 0.56 0.57 0.56 0.53 0.54 0.54 0.53 0.53
Hoheny! 0.52 0.52 0.52 0.52 NA 0.56 0.57 0.56 0.50 0.50 0.50 0.53 0.50
Honenyi 0.50 0.51 0.51 0.51 0.49 0.50 0.50 0.50 0.53 0.54 0.54 0.50 0.53
P/S 2.76 2.82 2.85 2.92 1.22 1.35 1.18 1.15 NA 1.19 1.19 1.19 1.19
CCH3 241 244 243 2.43 1.18 2.46 1.10 2.55 0.53 241 243 2.71 2.33
|"CH3 0.58 0.57 0.57 0.54 0.08 0.66 0.05 0.58 NA 0.57 0.56 0.57 0.54
HCH3 0.58 0.53 0.55 0.61 0.54 0.53 0.53 0.58 NA 0.55 0.60 0.57 0.54
|"CH3 0.78 0.57 0.57 0.63 0.70 0.68 0.67 1.08 0.53 0.55 0.54 0.59 0.54
Cco 3.26 3.16 3.22 3.29 3.25 3.37 3.27 3.20 3.10 3.20 3.57
Oco 2.22 2.30 2.33 2.25 2.26 2.23 2.25 2.33 2.35 2.29 2.24
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Table S2. Electron density Bond Critical Point (BCP) analysis of molecular structure of the PCP

and SCS complexes

Electron Density, py

PCP complexes

SCS complexes

23 15 17 16 19 19-S  19-S1 20 11 13 12 TS2 TS1
Rh-Cipso 0.05 0.15 0.13 0.14 0.05 0.07 0.02 0.04 0.15 0.12 0.15 0.12 0.12
CipsoCortno ~ 0.29 0.30 0.29 0.30 0.29 0.27 0.29 0.29 0.29 0.29 0.30 0.29 0.29
Rh-P/S 0.10 0.10 0.10 0.10 0.08 0.08 0.08 0.08 0.08 0.09 0.08 0.08 0.09
Cipso'CcH3 0.10 0.14 0.12 0.12 0.25 0.14 0.13 0.13 0.09 0.08
Rh-C¢o 0.18 0.13 0.13 0.18 0.17 0.19 0.18 0.13 0.11 0.15 0.21
C-0 0.47 0.48 0.48 0.47 0.47 0.47 0.47 0.48 0.48 0.48 0.47
Hamiltonian form of kinetic energy density, K(r)
PCP complexes SCS complexes
23 15 17 16 19 19-S  19-S1 20 11 13 12 TS2 TS1
Rh-Cipso 0.01 0.07 0.06 0.06 0.01 0.02 0.00 0.01 0.08 0.05 0.07 0.05 0.05
CipsoCortho ~ 0.26 0.27 0.26 0.28 0.25 0.23 0.26 0.26 0.26 0.26 0.26 0.25 0.26
Rh-P/S 0.04 0.04 0.04 0.04 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.03
CipSO'CCH3 0.07 0.05 0.06 0.07 0.06 0.06 0.03 0.03
Rh-C¢o 0.11 0.06 0.05 0.10 0.09 0.12 0.10 0.06 0.04 0.07 0.13
C-0 0.84 0.86 0.87 0.84 0.85 0.84 0.84 0.87 0.87 0.86 0.84
Cremer and Kraka energy density H(r) = G(r) + V(r) = -K(1)
PCP complexes SCS complexes
23 15 17 16 19 19-S  19-S1 20 11 13 12 TS2 TS1
Rh-Cipso -0.01 -0.07 -0.06 -0.06 -001 -002 0.00 -001 -008 -005 -0.07 -0.05 -0.05
Cipso-Cortho ~ -0.26 -0.27 -0.26 -0.28 -0.25 -0.23 -0.26 -0.26 -0.26 -0.26 -0.26 -0.25 -0.26
Rh-P/S -0.04 -0.04 -0.04 -0.04 -002 -002 -0.02 -0.02 -0.02 -002 -002 -0.02 -0.03
Cipso'CCH3 -0.07 -0.05 -0.06 -0.07 -0.06 -0.06 -0.03 -0.03
Rh-C¢o -0.11 -0.06 -0.05 -0.10 -0.09 -0.12 -0.10 -0.06 -0.04 -0.07 -0.13
C-0 -0.84 -0.86 -0.87 -0.84 -0.85 -0.84 -0.84 -0.87 -0.87 -0.86 -0.84
Laplacian of electron density Vpy
PCP complexes SCS complexes
23 15 17 16 19 19-S  19-S1 20 11 13 12 TS2 TS1
Rh-Cipso 0.15 0.08 0.13 0.06 0.14 0.15 0.05 0.13 0.12 0.18 0.10 0.13 0.16
Cipso-Cortho ~ -0.67 -0.69 -0.68 -0.71 -0.64 -0.59 -0.67 -0.67 -0.67 -0.67 -0.68 -0.66 -0.67
Rh-P/S 0.11 0.13 0.10 0.10 0.18 0.18 0.19 0.18 0.20 0.19 0.17 0.18 0.18
Cipso‘CcH3 0.11 0.04 0.03 0.08 -0.54 0.03 0.02 0.05 0.16 0.13
Rh-C¢o 0.46 0.46 0.45 0.46 0.47 0.49 0.45 0.45 0.42 0.46 0.30
C-0 1.00 1.12 1.13 1.08 1.06 0.96 1.09 121 1.17 1.12 1.00
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Bond ellipticity & = A1/A> — 1 (JA1] > [Aa])

PCP complexes

SCS complexes

23 15 17 16 19 19-S  19-S1 20 11 13 12 TS2 TS1
Rh-Cipso 0.19 0.06 0.04 0.03 0.43 0.31 0.05 0.38 0.07 0.03 0.03 0.00 0.05
Ciso-Como 048 019 017 021 016 012 017 018 016 013 017 0.6 0.14
Rh-P/S 0.05 0.02 0.04 0.02 0.06 0.11 0.07 0.02 0.07 0.02 0.03 0.06 0.07
CioCcH, 005 001 001 001 0.03 001 003 001 023 0.33
Rh-C¢o 0.01 0.03 0.03 0.03 0.03 0.07 0.08 0.02 0.01 0.04 0.16
Cc-0 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02
Electrostatic Potential from Nuclei V.
PCP complexes SCS complexes
23 15 17 16 19 19-S 19-S1 20 11 13 12 TS2 TS1
Rh-Cipso 4779 4803 4976 50.16 4967 5352 4828 4895 5065 5194 5287 5214 5143
Ciso-Comno 4074  39.33 4059 4147 4340 4580 4477 4324 4236 4347 4438 4422 4328
Rh-P/S 48.42 46.00 48.41 4832 4932 5269 5196 4922 4720 49.66 49.41 4952 49.73
CisoCcH, 3979 4470 4665 47.18 4649 4841 4882 4949  46.22
Rh-Cco 49.59 4840 4922 5053 5340 5406 50.43 4945 4995 5053 5191
c-0 40.81 4006 4139 4132 4396 4467 4137 4067 4226 4199 4313
Electron-nuclear attractive contribution to virial field V, Ve,
PCP complexes SCS complexes
23 15 17 16 19 19-S  19-S1 20 11 13 12 TS2 TS1
Rh-Cipso -2.48 -7.16 -6.41 -6.84 -2.26 -3.52 -1.10 -2.18 -7.83 -6.42 -7.82 -6.51 -6.14
Ciso-Comno  -11.90 -11.66 -11.94 -12.54 -12.43 -12.55 -13.17 -12.65 -1243 -1278 -13.11 -1284 -12.77
Rh-P/S -479 -458 -490 -466 -3.84 -417 -419 -395 -399 -424 -395 -4.04 -4.40
CipSO'CCH3 -4.79 -6.15 -5.68 -5.83 -10.82 -6.58 -6.11 -6.47 -4.40 -3.83
Rh-Cco -9.16 645 -635 -9.27 -893 -1048 -9.24 652 -563 -7.70  -10.70
c-0 -19.01 -19.18 -19.87 -1945 -20.77 -20.81 -19.49 -19.69 -20.47 -20.07  -20.12
Repulsive contribution to virial field V, Vi, =V - Vi,
PCP complexes SCS complexes
23 15 17 16 19 19-S  19-S1 20 11 13 12 TS2 TS1
Rh-Cipso 2.43 6.99 6.26 6.70 2.21 3.45 1.08 2.13 7.65 6.27 7.65 6.37 6.00
CipsoComno 1156  11.30 1159 1216 1209 1225 1281 1230 1208 1242 1275 1250 1241
Rh-P/S 4.69 4.47 4.79 4.56 3.76 4.09 4.10 3.86 3.89 4.14 3.86 3.95 4.30
CisoCcH, 469 601 557 570 10.56 643 599 633 430 3.74
Rh-C¢o 8.84 6.22 6.13 8.95 8.64 10.13 8.92 6.29 5.45 7.44 10.36
c-0 17.09 17.18 17.86 1749 1880 1889 17.53 17.65 1843 1806  18.18
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Laplacian of the electron-nuclear attractive contribution to virial field V., VZVen

PCP complexes SCS complexes
23 15 17 16 19 19-S 19-S1 20 11 13 12 TS2 TS1
Rh-Cipso -7.20 -3.93 -6.30 -2.80 -6.73 -8.02 -2.64  -6.49 -5.92 -9.16 -5.22  -7.00 -8.13
CipsoConno ~ 27.34  27.07 2748 2951 2780 2715 3012 28.83 2841 2926 30.01 29.03 29.18
Rh-P/S -5.12 -5.76 -4.85 -5.06 -9.03 -9.29 -9.72 -9.03 -9.60 -9.27 -8.64 -8.89 -8.87
CipSO'CCH3 -5.12 -1.79 -1.29 -3.76 -1.63 -1.14 -2.60 -8.06 -5.84
Rh-C¢o -22.92 -22.29 -2239 -2342 -24.88 -26.60 -22.72 -2248 -21.00 -23.15 -15.79
Cc-0 -40.77 -45.06 -46.75 -4456 -46.81 -42.73 -44.98 -49.21 -49.65 -47.14 -43.03
Laplacian of the repulsive contribution to virial field Viep, VZVrelo
PCP complexes SCS complexes
23 15 17 16 19 19-S 19-S1 20 11 13 12 TS2 TS1
Rh-Cipso 6.70 2.57 5.16 1.65 6.29 7.42 2.56 6.14 4.42 7.94 3.84 5.92 7.05
Cipso-Coro -30.24 -30.07 -3043 -32.67 -30.61 -29.69 -33.13 -31.78 -31.38 -3225 -33.05 -31.94 -32.22
Rh-P/S 4.37 4.95 4.09 4.33 8.22 8.50 8.89 8.20 8.68 8.37 7.80 8.03 7.97
CipSO'CCH3 4.38 0.61 0.35 2.74 0.39 0.14 1.53 7.19 5.13
Rh-C¢o 20.72 20.70 20.85 21.23 2293 2421 2054 2086 19.65 21.36 13.31
C-0 21.27 2407 2560 2429 2649 2361 24.63 2744  27.96 26.22 23.90
Laplacian of the Hamiltonian form of kinetic energy density, VK(r)
PCP complexes SCS complexes
23 15 17 16 19 19-S 19-S1 20 11 13 12 TS2 TS1
Rh-Cipso 0.05 0.14 0.06 0.11 0.04 0.07 0.03 0.05 0.14 0.07 0.14 0.14 0.09
Cipso~Cortho 1.61 1.70 1.67 1.81 1.55 1.35 1.71 1.66 1.69 1.70 1.74 1.64 1.73
Rh-P/S 0.13 0.13 0.12 0.12 0.15 0.15 0.16 0.16 0.16 0.16 0.14 0.15 0.17
CipSO'CCH3 0.13 0.10 0.07 0.04 0.12 0.09 0.04 0.07 0.05
Rh-C¢o 0.61 0.29 0.28 0.57 0.48 0.63 0.54 0.26 0.23 0.35 0.73
Cc-0 -28.23 -29.85 -30.15 -28.82 -29.18 -28.09 -28.87 -30.44 -30.69 -29.77 -27.86
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QTAIM pictures of aryl-methyl PCP and SCS complexes

PCP-Rh-CH3-CO SCS-Rh-CH3-CO

Basin path + IAS EV path for complexes 17 (a) and 13 (b).
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3D Laplasian of electron density for complexes 15 (a) and 11 (b). Resolution 0.05, isosurface 0.01
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The Hamiltonian form of the electron kinetic energy density K(=-H). Min el. Dens=0.001, resolution
0.05, allow tubular; color scale 0-1

PCP-Rh-CH3-CO
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imensions

Counter maps for molecular structure of the PCP and SCS complexes in three d
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color scale 0-1

0.05, allow tubular

ion

0.001, resolut

|. Dens

,mine

Rho

SCS-Rh-CH3

PCP-Rh-CH3

-CH3-CO

Rh

SCS

33

-CH3-CO

Rh

PCP



K, The Hamiltonian Kinetic energy density; min el. Dens=0.001, resolution 0.05, allow tubular; color
scale 0-1

SCS-Rh-CH3

PCP-Rh-CH3-CO SCS-Rh-CH3-CO
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K, The Hamiltonian Kinetic energy density; min el. Dens=0.001, resolution 0.05, allow tubular; color
scale 0-1

PCP-Rh-CH3-CO SCS-Rh-CH3-CO
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K, The Hamiltonian kinetic energy density; min el. Dens=0.001, resolution 0.05, allow tubular; color
scale 0-1

PCP-Rh-CH3-CO SCS-Rh-CH3-CO
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GRM, magnitude of the gradient of the electron density (|GradRho|); min el. Dens=0.001, resolution
0.05, allow tubular; color scale 0-1

PCP-Rh-CH3-CO SCS-Rh-CH3-CO
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GRM, magnitude of the gradient of the electron density; min el. Dens=0.001, resolution 0.05, allow
tubular; color scale 0-1
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