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1) Structural parameters of tetrylidyne complexes [M=E-R]* and their metallotetrylene isomers
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Figure S1. Lewis representations for the numbering of the tetrylidyne complexes and metallotetrylene isomers.

The geometry index 74 is used to distinguish whether the geometry of the coordination centre
M is planar or tetrahedral. The formula is:

_ B-a +180°—B
T 360°—9  180°—9

Ty

where f>a are the two greatest valence angles of the coordination centre;
9 =cos™(-1/3) = 109.5° is a tetrahedral angle.[1] When 74 is close to 0 the structure is similar to
square planar, while if 74 is close to 1 then the structure is similar to tetrahedral.



Table S1. Selected bond parameters of level of theory I optimized gas-phase structures (calc.) and structures
obtained experimentally by single crystal X-ray diffraction (exp.) of group 10 tetrylidyne complexes. Bond lengths
and angles are given in pm and deg, respectively.

compound M-E E-C1 M-E-C1 M-P1 M-P2 M-P3 T4

NiCArMes (calc.) 169.1 141.3 168.4 221.9 224.5 226.4 0.80
NiSiTbbexp (exp.) 203.11(7)  183.8(2)  172.40(8) 218.96(8) 220.04(7) 220.54(8) 0.93
NiSiTbb (calc.) 204.5 184.0 167.2 219.8 221.7 221.9 0.92
NiSiArMes (calc.) 204.2 186.6 163.8 219.0 221.9 222.4 0.90

21040(6) 194.6(4) 1649(2)  216.1(1) 2203(1)  220.1(1)  0.91
21020(6) 195.0(4) 1665(1)  218.1(1) 2187(2)  2204(1) 091
NiGeArMes (calc) 2133 197.1 165.3 219.4 221.7 222.0 0.91
233.9(4): 220.83)  212.7(4)}  0.90
212.7(3)r  226.0(4)  222.9(4)  0.90

NiGeArMesexp (exp.)

NiSnAmVee, (exp.)  228.08(9)  214.0(5)  165.1(2)

NiSnArMes (calc)  235.1 219.4 150.9 217.5 2214 2223 0.92
NiPbArMes (calc) 2449 229.7 142.7 216.7 221.1 222.0 0.92
PACA1Ves (calc.) 182.0 140.9 168.4 235.2 237.7 239.8 0.77
PdSiTbb (calc.) 215.1 184.0 163.1 2343 237.7 238.0 0.89
PdSiArMes (calc.) 216.1 187.6 150.7 232.0 238.0 239.3 0.86
PdGeArVes (calc) 2279 199.5 1449 231.2 237.42 238.6 0.87
PdSnArMes (calc)  251.6 2229 134.4 2305 236.8 238.8 0.87
PdPbArMes (calc)  263.1 232.4 129.6 230.2 236.3 238.6 0.83
PtCArMes (calc.) 179.9 1412 175.1 235.4 236.3 237.8 0.79
PtSiTbbexp (exp.) 21343(7) 184.2(3) 173.83(9) 231.81(8) 232.65(7) 232.81(8) 0.93
PtSiTbb (calc.) 215.8 183.8 168.1 232.3 234.8 234.7 0.90
PtSiArVes (calc.) 215.7 186.3 166.1 231.4 234.6 235.4 0.88

22242(7)  1947(7) 161.8Q2)  226.8(2) 232.3(2)  231.4(2)  0.89

PIGeArM eor (OXP) 0 608)  1952(7) 1633(2)  22882) 2303(3)  2322(2) 088
PtGeArVe (calc)  228.4 198.9 149.7 229.0 234.0 235.6 0.88
PtSnArMes (calc)  255.1 223.9 132.1 228.6 234.0 235.8 0.83
PtPbArMes (calc) 2677 233.1 127.3 228.7 233.4 235.4 0.79

2: Due to structural disorder of the PMes ligands the Ni-P bond lengths of NiSnArMesex, vary in a wide range and

are inaccurate.



Table S2. Selected bond parameters of level of theory I optimized gas-phase (calc.) structures of group 10
metallotetrylenes. Bond lengths and angles are given in pm and deg, respectively.

compound M-E E-C1 M-E-C1 M-P1 M-P2 M-P3 T4

NiCArMes-2 (calc.) 180.6 145.0 99.7 232.3 225.0 223.8 0.51
NiSiTbb-2 (calc.) - - - - - - _
NiSiArMes-2 (calc.) - - - - - - -

NiGeArMes-2 (calc.) 235.9 204.0 95.1 229.5 221.0 220.7 0.51
NiSnArMes-2 (calc.) 256.3 224.3 96.0 226.8 219.2 219.5 0.54
NiPbArMes-2 (calc.) 264.2 234.3 94.8 225.5 218.8 219.0 0.54
PACArMes-2 (calc.) 194.7 144.4 103.8 248.0 239.3 237.6 0.44
PdSiTbb-2 (calc.) 235.1 189.7 98.8 253.9 236.7 235.0 0.50
PdSiArMes-2 (calc.) 2324 191.0 87.9 248.6 237.0 2359 0.61
PdGeArMes-2 (calc.) 246.4 202.7 90.6 247.9 236.9 236.8 0.50
PdSnArMes-2 (calc.) 270.3 223.6 93.1 246.7 234.6 2349 0.44
PdPbArMss-2 (calc.) 277 .4 232.7 93.6 244.0 233.3 233.8 0.43
PtCArMes-2 (calc.) 196.4 145.1 108.9 245.2 234.7 2334 0.43
PtSiTbb-2 (calc.) 239.0 191.0 101.0 250.0 230.6 232.2 0.49
PtSiArMes-2 (calc.) 238.1 192.5 100.0 249.0 232.2 232.0 0.42
PtGeArMes-2 (calc.) 250.7 204.0 98.7 245.0 231.8 231.7 0.41
PtSnArMes-2 (calc.) 274.3 2254 96.9 243.1 2314 2314 0.42
PtPbArMes-2 (calc.) 281.9 233.7 94.3 241.3 230.6 230.8 0.43

2) Influence of other levels of theory on the structures of NiSiTbb, NiSnArMe and
PtGeArMes

Table S3. Selected bond parameters of the optimized gas-phase structures of NiSiTbb, NiSnArMe and
PtGeArMes . Bond lengths and angles are given in pm and deg, respectively. The minimum nature of the TPSS-
and PW6B95-optimized structures was not confirmed by successive numerical frequency calculations.

compound level of theory M-E E-C M-E-C1
B97-D3(BJ)-ATM/def2-TZVP 204.5 184.0 167.2
NiSiTbb TPSS-D3(BJ)-ATM/def2-TZVP 204.0 183.6 167.7
PW6B95-D3(B])-ATM/def2-TZVP  201.2 182.6 165.2
B97-D3(BJ)-ATM/def2-TZVP 235.1 219.4 150.9
NiSnArMes TPSS-D3(B])-ATM/def2-TZVP 232.4 217.4 149.3
PW6B95-D3(B])-ATM/def2-TZVP  231.3 217.1 149.8
B97-D3(BJ)-ATM/def2-TZVP 228.4 198.9 149.7
PtGeArMes TPSS-D3(B])-ATM/def2-TZVP 226.7 197.2 151.3
PW6B95-D3(B])-ATM/def2-TZVP  225.4 196.2 150.2

3) Comparison of methods for treating relativistic effects

The compound that is influenced most by relativistic effects is presumed to be PtPbArMes with two
elements of the sixth period. As can be seen in Table 54 the differences in the structural parameters
obtained by using ECPs and the ZORA method are small. It is expected that the more accurate
ZORA method would improve the results, but this is outmatched here by the great cost/benefit ratio
of the ECPs.



Table S4. Comparison of the structure of PtPbArMes with electronic core potentials (ECP) or explicit relativistic
treatment by the Zero Order Regular Approximation (ZERO) method. Bond lengths and angles are given in pm
and deg, respectively.

PtPb ArMes Pt-Pb Pb—C1 Pt-P1 Pt-P2 Pt-P3 Pt-Pb—C1
ECP 267.7 233.1 235.4 228.7 2334 127.3
ZORA 266.4 233.1 233.7 227.5 232.0 128.3

4) Calculated and experimental data of compounds B-Ge and B-Sn

Table S5. Comparison of selected structural parameters of theoretically and experimentally obtained
structures of compounds B-Ge and B-Sn. The values for B-E” and B-Eexp were taken from ref. [2]. B-Ge-PMes
refers to [(PMes)sNi=GeN(Si'Prs)(Dipp)]*. Bond lengths and angles are given in pm and deg, respectively.

compound level of theory M-E E-N M-E-N
B-Ge-PMes  B97-D3(B])-ATM/def2-TZVP 214.2 184.9 163.7
B-Ge B97-D3(BJ)-ATM/def2-TZVP 218.3 186.4 173.4
B-Ge’ wB97XD/def2-SVP 212.7 181.0 174.3
(Ni,Ge: def2-TZVPP)

B-Geexp 215.9(1) 185.3(2) 175.9
B-Sn B97-D3(BJ)-ATM/def2-TZVP 239.6 209.1 167.8
B-Sn’ wB97XD/def2-SVP 232.8 202.6 169.3

(Ni,Sn: def2-TZVPP)
B-Snexp 235.5(1) 206.6(6) 173.7




5) Selected canonical MOs of compounds MER

In all following figures the isosurface value is set to 0.04 e2 Bohr?? and hydrogen atoms are omitted
for clarity. Due to the Tbb and ArMes substituents enhancing the delocalized nature of the MOs, the same
sets of orbitals could not be depicted for each compound equally. This, in contrast, is much more
straightforward for the Pipek-Mezey localized MOs (vide infra).

o &
Q?

HOMO-29 [-11.68 V]

L

HOMO-9 [-8.99 eV]

HOMO [-7.37 eV]

LUMO [-5.65 eV] LUMO+1 [-5.23¢V]

Figure S2. Selected canonical MOs of NiCArMes,



HOMO [-7.35 eV]

LUMO [-5.55 V] LUMO+1 [-5.08 V]

Figure S3. Selected canonical MOs of PACArMes,

HOMO [-7.45 eV]

LUMO [-5.22 eV] LUMO+1 [-4.62 V]

Figure S4. Selected canonical MOs of PtCArMes.



HOMO-5 [-8.39 eV]

HOMO [-7.19 eV] LUMO [-5.15 eV] LUMO+1 [-4.91 V]

Figure S5. Selected canonical MOs of NiSiTbb.



HOMO-23 [-10.43 eV] HOMO-15 [-9.56 eV] HOMO-13 [-9.40 eV]

HOMO-2 [-7.45 eV] HOMO-1 [-7.34 eV] HOMO [-7.24 eV]

LUMO [-5.08 eV] LUMO+1 [-4.80 eV]

Figure S6. Selected canonical MOs of PdSiTbb.



HOMO-2 [-7.44 eV] HOMO-1 [-7.27 eV] HOMO [-7.21 eV]

LUMO [-4.92 eV] LUMO+1 [-4.51 V]

Figure S7. Selected canonical MOs of PtSiTbb. The HOMO is depicted in a slightly different perspective for
better visibility of the orbital lobes.
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HOMO-11 [-9.62 eV] HOMO-10 [-9.07 eV]

HOMO-7 [-8.40 eV] HOMO-2 [-7.43 eV] HOMO-1 [-7.33 eV]

Q0

HOMO [-7.25 eV] LUMO [-5.37 V] LUMO+1 [-4.93 V]

Figure S8. Selected canonical MOs of NiSiArMes,

11



HOMO-12 [-10.08 eV] HOMO-10 [-9.66 eV] HOMO-9 [-9.38 eV]

HOMO-8 [-8.91 eV] HOMO-2 [-7.56 eV] HOMO-1 [-7.37 eV]

@
<

HOMO [-7.29 eV] LUMO [-5.24 eV] LUMO+1 [-4.80 V]

Figure S9. Selected canonical MOs of PdSiArMes,
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HOMO-9 [-9.61 eV]
1

HOMO-2 [-7.52 eV]

HOMO [-7.25 eV] LUMO [-5.13 V] LUMO+1 [-4.55 V]

Figure S10. Selected canonical MOs of PtSiArMes,
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HOMO-11 [-9.51 eV] HOMO-8 [-8.49 eV] HOMO-7 [-8.33 eV]

HOMO-2 [7.41 eV] HOMO-1 [-7.30 V] HOMO [-7.24 eV]

LUMO [-5.42 eV] LUMO+1 [-5.05 V]

Figure S11. Selected canonical MOs of NiGeArMes. Although difficult to see, the non-bonding (M-E)-type
character in the HOMO is also present in the HOMO-1 and should not be mistaken for the (M-E) bond.
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HOMO-10 [-9.53 eV] HOMO-9 [-9.27 eV]

HOMO-2 [7.56 V] HOMO-1 [-7.36 eV] HOMO [-7.30 eV]

LUMO [-5.26 V] LUMO+1 [-4.96 V]

Figure S12. Selected canonical MOs of PdGeArMes,
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HOMO-9 [-9.49 eV]

HOMO [-7.23 eV]

LUMO [-5.21 eV] LUMO+1 [-4.72 V]

Figure S13. Selected canonical MOs of PtGeArMes, The HOMO-1 is depicted in a different perspective for better
visibility of the orbital lobes.
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Q%“

HOMO-11 [-9.00 eV] HOMO-8 [-8.27 eV] HOMO-3 [-7.99 eV]

HOMO-2 [7.26 eV] HOMO-1 [-7.19 eV] HOMO [-7.12 eV]

LUMO [-5.38 eV] LUMO+1 [-5.03 eV]

Figure S14. Selected canonical MOs of NiSnArMes,
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HOMO-10 [-9.26 eV] HOMO-9 [-9.03 eV]

HOMO-2 [-7.47 eV] HOMO-1 [-7.32 eV] HOMO [-7.19 eV]

LUMO [-5.25 eV] LUMO+1 [-4.98 V]

Figure S15. Selected canonical MOs of PdSnArMes,
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HOMO-11 [-9.53 eV]

HOMO [-7.07 eV]

LUMO [-5.27 eV] LUMO+1 [-4.85 V]

Figure S16. Selected canonical MOs of PtSnArMes,
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HOMO-11 [-8.74 eV]

HOMO-1 [-7.15 eV] HOMO [-7.04 eV]

LUMO [-5.28 eV] LUMO+1 [-4.98 V]

Figure 517. Selected canonical MOs of NiPbArMes,
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HOMO-11 [-9.15 eV] HOMO-10 [-9.10 eV] HOMO-9 [-8.89 eV]

HOMO [-7.10 eV]

LUMO [-5.20 eV] LUMO+1 [-4.98 V]

Figure S18. Selected canonical MOs of PdPbArMes,
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HOMO-11 [-9.29 eV]

HOMO-9 [-9.03 eV]

HOMO [-6.96 eV]

LUMO [-5.24 eV] LUMO+1 [-4.85 V]

Figure 519. Selected canonical MOs of PtPbArMes,
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6) Selected Pipek-Mezey localized MOs of compounds MER

In all following figures the isosurface value is set to 0.04 e2 Bohr?? and hydrogen atoms are omitted
for clarity. For each localized MO, the attributed bond type and corresponding atomic Mulliken
populations are also given.

The o(M-P), o(E-C) and 1t(E-C) as well as the three lone pair type orbitals di(M), d2(M) and ds(M)
at the metal atom not used for m-bonding are plotted exemplary only for NiSiTbb and PtPbArMes
as they look very similar for all compounds, with only the participation of the E atom decreasing in
the m(E-C) type LMO according to the Mulliken populations.

o(Ni-C) Tixz(Ni—C) Ttyz(Ni-C)
0.22 (Ni), 1.31 (C) 0.75 (Ni), 0.19 (C) 0.72 (Ni), 0.26 (C)
Figure S20. Selected Pipek-Mezey MOs of compound NiCArMes,

G(Pd—C) nxz(Pd—C) ﬂyz(Pd—C)
0.18 (Pd), 1.12 (C) 0.77 (Pd), 0.16 (C) 0.76 (Pd), 0.20 (C)
Figure S21. Selected Pipek-Mezey MOs of compound PdCArMes,

O'(Pt—C) ﬂxz(Pt—C) Tlyz (Pt—C)
0.25 (Pt), 1.30 (C) 0.74 (Pt), 0.21 (C) 0.72 (Pt), 0.26 (C)
Figure 522. Selected Pipek-Mezey MOs of compound PtCArMes,
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o(Ni-Si) Toe(Ni-Si) Tty(Ni-Si)

0.19 (Ni), 0.80 (Si) 0.81 (Ni), 0.19 (Si) 0.79 (Ni), 0.19 (Si)

dy(Ni) dx2-,2(Ni) d-2(Ni)

0.93 (Ni), 0.00 (Si) 0.93 (Ni), 0.00 (Si) 0.93 (Ni), 0.04 (Si)

o(Ni-P1) o(Ni-P2) o(Ni-P3)

0.82 (P1), 0.13 (Ni) 0.83 (P2), 0.14 (Ni) 0.81 (P3), 0.13 (Ni)

n(Si-C1)
0.11 (Si), 0.52 (C1),
0.15 (Co), 0.18 (C')

0(Si-C1)
0.42 (Si), 0.74 (C1)

Figure S23. Selected Pipek-Mezey MOs of compound NiSiTbb. Co = ortho carbon atoms of the phenyl
substituent.
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o(Pd-Si) Tt Pd-Si) Tty(Pd-Si)
0.15 (Pd), 0.86 (Si) 0.83 (Pd), 0.13 (Si) 0.83 (Pd), 0.14 (Si)

Figure 524. Selected Pipek-Mezey MOs of compound PdSiTbb.

o(Pt-Si) Toe(Pt=Si) Tty(Pt=Si)
0.13 (Pt), 0.87 (Si) 0.81 (Pt), 0.14 (Si) 0.80 (Pt), 0.17 (Si)

Figure S25. Selected Pipek-Mezey MOs of compound PtSiTbb.

G(NI—SI) T(yz(Nl—Sl) nxz(Nl—Sl)
0.20 (Ni), 0.81 (5i) 0.80 (Ni), 0.17 (Si) 0.80 (Ni), 0.16 (Si)

Figure 526. Selected Pipek-Mezey MOs of compound NiSiArMes,
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o(Pd-Si) Tt Pd-Si) Tty(Pd-Si)
0.88 (Si) 0.82 (Pd), 0.15 (Si) 0.84 (Pd), 0.13 (Si)

Figure 527. Selected Pipek-Mezey MOs of compound PdSiArMes,

o(Pt-Si) Ttyo(Pt=Si) Toe(Pt=Si)
0.14 (Pt), 0.88 (Si) 0.79 (Pt), 0.16 (Si) 0.81 (Pt), 0.15 (Si)

Figure S28. Selected Pipek-Mezey MOs of compound PtSiArMes,

o(Ni-Ge) m2(Ni—-Ge) mtyz(Ni-Ge)
0.21 (Ni), 0.70 (Ge) 0.80 (Ni), 0.16 (Ge) 0.81 (Ni), 0.15 (Ge)

Figure 529. Selected Pipek-Mezey MOs of compound NiGeArMes,
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o(Pd-Ge) Tto(Pd-Ge) Ty(Pd-Ge)
0.16 (Pd), 0.89 (Ge) 0.82 (Pd), 0.13 (Ge) 0.85 (Pd), 0.11 (Ge)

Figure S30. Selected Pipek-Mezey MOs of compound PdGeArMes. Due to the M-E-C bending, the mx(Pd-Ge)
orbital appears distorted.

o(Pt-Ge) T (Pt—Ge) mty(Pt—Ge)
0.05 (Pt), 0.92 (Ge) 0.80 (Pt), 0.14 (Ge) 0.83 (Pt), 0.12 (Ge)

Figure S31. Selected Pipek-Mezey MOs of compound PtGeArMes,

G(Nl—Sn) nxz(Ni—Sn) Tlyz (NI—SH)
0.13 (Ni), 0.85 (Sn) 0.84 (Ni), 0.11 (Sn) 0.83 (Ni), 0.11 (Sn)

Figure S32. Selected Pipek-Mezey MOs of compound NiSnArMes,
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o(Pd-Sn) dx(Pd) dy(Pd)
0.85 (Pd), 0.11 (Sn) 0.95 (Pd), 0.02 (Sn) 0.88 (Pd), 0.08 (Sn)

LP(Sn)
0.10 (Pd), 0.91 (Sn)

Figure S33. Selected Pipek-Mezey MOs of compound PdSnArMes,

G(Pt—Sn) dxz(Pt) dyz(Pt)
0.81 (Pt), 0.14 (Sn) 0.94 (Pt), 0.02 (Sn) 0.87 (Pt), 0.08 (Sn)

LP(Sn)
0.06 (Pt), 0.97 (Sn)

Figure S34. Selected Pipek-Mezey MOs of compound PtSnArMes,
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o(Ni—Pb) nxz(NiQPb) nyz(NiQPb)
0.07 (Ni), 0.90 (Pb) 0.85 (Ni), 0.10 (Pb) 0.84 (Ni), 0.11 (Pb)

Figure S35. Selected Pipek-Mezey MOs of compound NiPbArMes,

0.86 (Pd), 0.10 (Pb) 0.95 (Pd), 0.02 (Pb) 0.90 (Pd), 0.06 (Pb)

LP(Pb)
0.05 (Pd), 0.93 (Pb)

Figure S36. Selected Pipek-Mezey MOs of compound PdPbArMes,
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o(Pt-Pb) dw(Pt) dy(Pt)
0.82 (Pt), 0.13 (Pb) 0.95 (Pt), 0.01 (Pb) 0.89 (Pt), 0.06 (Pb)

diy? LP(Pb)
0.92 (Pt), 0.00 (Pb) 0.02 (Pt), 0.96 (Pb)

o(Pt-P1) o(Pt-P2) o(Pt-P3)
0.83 (P1), 0.14 (Pt) 0.90 (P2), 0.10 (Pt) 0.87 (P3), 0.14 (Pt)

n(C1-Co-Co')
0.02 (Pb), 0.49 (C1),
0.21 (Co), 0.21 (C')

o(Pb-C1)
0.23 (Pb), 0.85 (C1)

Figure S37. Selected Pipek-Mezey MOs of compound PtPbArMes.
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7) Selected canonical and localized MOs of compounds B-Ge and B-Sn

In the main text, some canonical orbitals of B-Ge are already presented (Figure 7) and show the bonding
(1xz), non-bonding (m"*xz) and antibonding (t*xz) combinations of the filled metal dx-, empty tetrel px and
filled nitrogen px orbitals. We searched for the same combinations in the MOs of B-Sn, but we were only
able to find convincing representations of the m"™x. and m*x. orbitals (Figure S38), with the mx
combination presumably lying very low in energy and further obscured by the enhanced delocalization
caused by the PPhs ligands.

HOMO-3 [-7.51 eV] (1t"bxz) LUMO+1 [-4.88 eV] (1t*x)
Figure S38. Selected canonical orbitals of B-Sn, their respective orbital energies and the type of bond they
represent. Hydrogen atoms are omitted for clarity, the isosurface value is set to 0.04 e!’2 Bohr2. It was not
possible to find a convincing orbital combination of the mx (all-in-phase) bond, although it is assumed to be
present by symmetry considerations of the HOMO-3 and LUMO+1.

T(yz(Ni—sn) sz(Ni—Sn) ﬂxz(Sﬂ—N)
0.81 (Ni), 0.14 (Sn) 0.86 (Ni), 0.10 (Sn) 0.13 (Sn), 0.83 (N)

o(Ni-Sn) o(Sn-N)
0.18 (Ni), 0.78 (Sn) 0.35 (Sn), 0.62 (N)

Figure S39. Selected Pipek-Mezey localized molecular orbitals of B-Sn, their attributed bond type and
corresponding Mulliken populations. Hydrogen atoms are omitted for clarity, the isosurface value is set to 0.04 e'2
Bohr=2,
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However, as for B-Ge, the Pipek-Mezey localized MOs reveal the presence of competing mx-(Ni-Sn) and
Txz(Sn—N) bonds (Figure $39). Based on the associated Mulliken Populations, the LMOs of B-Sn can

clearly confirm the picture of a tetrylidyne complex with one o(Sn—M) and two t(M—5n) dative bonds,

whose M=E bond order is slightly decreased by the competitive m(N—5n) donation.

As mentioned in the main text, we think that the x2(M-E) and myz(M-E) interactions in the canonical
HOMO and HOMO-1 are non-bonding interactions. With the same isosurface value as for our own
complexes in this study (0.04 > Bohr37?), the HOMO-1 of B-Ge is mostly metal-centred (Figure S40 a),
but when the isosurface value is decreased to 0.02 €12 Bohr3?, it shows a considerable orbital lobe on
the germanium atom, which can be easily misunderstood as bonding interaction. However, by closer
inspection of the lobes and comparison with our own complexes (see Figure S40 ¢ and also section 5 of
the SI), only half of the metal d-orbital can positively interact with the tetrel p-orbital, whereas the other
half has a negative interaction being anti-bonding. In total, this leads to a cancellation of both
interactions, being non-bonding in total.

a) HOMO-1 of B-Ge b) HOMO-1 of B-Ge ¢) HOMO-1 of NiSiTbb
(0.04 e'2 Bohr372) (0.02 e12 Bohr372) (0.04 €2 Bohr372)
Figure S40. Canonical HOMO-1 of B-Ge (a,b) and NiSiTbb (c) for comparison with different isosurface values in
brackets. The view for a) and b) is slightly above the Ge—-Ni bond axis, while for c) it is along the Si-Ni bond axis
to highlight the non-bonding nature of this MO. Hydrogen atoms are omitted for clarity.

8) Spin-spin excitation energies for the fragments of compounds MER

Table S6. Electronic singlet-triplet AEa(s—t) and doublet—-quartet AEa(d—q) excitation energies for the
structurally relaxed fragments of MER in kJ-mol..

Level of theory I Level of theory II

fragment AEa(s—t) AEa(d—q) AEe(s—t) AEa(d—q)
[Ni(PMes)s]o 1914 232.5 209.3 241.8
[Pd(PMes)s]o 214.3 284.0 218.4 297.7
[Pt(PMes)s]o* 195.3 260.5 198.9 269.0
CArMes* -31.6 120.3 -33.2 137.6
SiTbb*0 140.8 175.6 170.1 200.8
SiArMes+o 158.9 191.9 191.1 216.8
GeArMes+0 164.8 209.2 -2) 230.0
SnArMes+o 174.7 212.1 -a) 228.1
PbArMes+/0 173.2 218.7 197.7 233.8

a) No SCF convergence could be achieved for the triplet state.
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9) BCEs and BDEs of MSiArMes

Table S7. Calculated BCEs and BDEs in kJ-mol™ on the level of theory II of the M-E bonds of the [LsMER]*
complexes leading to the MLs + ER* and MLs* + ER fragment combinations. BCEs and BDEs of the energetically
favourable fragmentation scheme are highlighted bold.

BCE BDE
compound ML:s + ER* MLs* + ER ML:; + ER* MLs* + ER
NiSiArMes 491.5 421.4 392.3 368.9
PdSiArMes 4274 387.9 322.5 295.3
PtSiArMes 520.3 450.2 362.1 324.1

10) Thermodynamically corrected BDEs

The given thermodynamic parameters are defined as follows:

a. Ed - The electronic energy is defined as the sum of the components of the single point
energy, resulting from the application of the Hamiltonian H to the N-electron
wavefunction W. This consists of the kinetic energy T, attraction between the nuclei and
electrons Ere, the electron-electron repulsion Ee, the nuclear repulsion Enn and other
correcting terms like Grimme’s correction for London dispersion forces Eaisp and its

three-body correction Eatm:
Hl}l = Eell}l = (T + Ene + Eee + Enn + Edisp + EATM)W‘

b. BCE — The bond cleavage energy is defined as the difference of the electronic energies
Ea of two structurally unrelaxed fragments (A and B) and the unfragmented compound
(AB). Herein the total spin of the two fragments must be equal to the spin of the
molecule AB:

BCE = E¢(A) + Eo(B) — Eq(AB).

¢.  AErwiax— The structural relaxation energy is the energy difference between the electronic
energies of the structurally unrelaxed (X) and relaxed fragment (X*):

AErelax(X) = Eel(X) — Eq(X7).

d. BDE - The bond dissociation energy is the difference between the BCE and structural
relaxation energies of the fragments:

BDE = BCE — AE, 4145 (A) — AE, 4145 (B).

e. U(0K) - The inner energy at 0 K is the sum of the electronic energy and the zero point
vibrational energy Ezeve:

U(OK) = E¢; + Ezpye-
f.  U° - The inner energy at standard ambient conditions (T =298.15 K, p =100.000 kPa)

additionally takes the temperature dependent vibrational (Evib), rotational (Ert) and
translational (Ewans) terms into account:
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U® = E¢i + Ezpve + Eyip + Eror + Etrans-
g. H°-The enthalpy at standard ambient conditions is then given as:
He = U° + kgT.

h. 5° — The entropy is made up of electronic (Se), vibrational (Svib), rotational (Srt) and
translational (Strans) contributions:

S = Sel + Svib + Srot + Strans-
i.  G°—The Gibbs free energy is given as:
G=H-TS.
Table S8. Energies in kJ-mol! for the dissociation of the M—E bonds of the [LsMER]* complexes into the MLs + ER*

fragments obtained on the level of theory II. Entropies are given in J-mol™-K-. Thermodynamic corrections to the
electronic energies are calculated on the level of theory I.

compound BCE  AErisx(ML3) AEreix(ERY) BDE AU(0K) AU® AH® AS® AG®
NiCArMes 718.6 104.0 92.8 521.8 507.5 504.3 506.8 2385 4357
NiSiTbb 4704 52.7 152 4025 383.3 383.1 3855 263.3 307.0
NiSiArMes 4915 54.7 445 392.3 381.6 381.0 383.4 246.5 310.0
NiGeArMes  459.3 52.7 416 365.0 354.1 351.2 353.7 229.6 285.2
NiSnArMes  383.9 36.7 30.4 316.9 306.4 303.4 305.8 233.6 236.2
NiPbArMes 3427 27.9 23.0 291.7 281.7 2784 280.9 235.6 210.7
PdCArMes 625.1 133.6 87.3 404.2 391.9 386.0 3885 2212 322.6
PdSiTbb 415.3 69.1 132 333.0 316.9 315.4 317.9 255.5 2417
PdSiArtMes 4274 65.4 395 3225 312.6 309.6 312.1 2349 242.1
PdGeArMes 3832 543 395 289.4 278.8 276.5 2789 244.4 206.1
PdSnArMes 3219 34.6 337 253.6 242.7 240.4 242.9 247.1 169.2
PdPbArMes 2933 26.3 26.6 240.4 229.8 227.2 229.6 243.7 157.0
PtCArMes 799.3 2243 89.0 486.0 471.9 466.5 468.9 225.6 401.7
PtSiTbb 504.0 1169 135 3735 357.1 355.3 357.8 251.4 282.8
PtSiArMes 520.3 117.6 406 362.1 351.9 348.7 351.2 224.8 284.2
PtGeArMes  444.0 89.6 39.8 3145 303.0 301.0 3035 248.0 2295
PtSnArMes 3546 440 36.5 274.1 2635 260.9 263.4 2427 191.0
PtPbArMes 3135 33.9 285 251.1 238.7 237.1 239.6 256.1 163.2
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Table S9. Energies in kJ-mol" for the dissociation of the M~E bonds of the [LsMER]* complexes into the MLs* + ER
fragments obtained on the level of theory II. Entropies are given in J-mol-K-!. Thermodynamic corrections to the
electronic energies are calculated on level of theory 1.

compound BCE  AEwax(MLs") AEwax(ER)  BDE AU(0K) AU° AHP AS® AG®
NiCArMes 544.3 69.7 12.9 461.6 4421 4439 4463 2835 361.8
NiSiTbb 4279 4238 75 3775 364.2 363.7 366.2 269.1 286.0
NiSiArMes 4214 42,0 10.4 368.9 359.2 360.0 362.5 269.2 2822
NiGeArMes 387.7 404 7.3 340.0 330.0 328.7 331.1 255.6 254.9
NiSnArMes 346.0 337 7.9 304.5 295.7 294.1 296.6 256.2 220.1
NiPbArMes 328.6 32.0 11.0 285.6 279.0 276.0 278.4 246.5 204.9
PACArMes 469.7 122.0 75 340.1 3238 321.7 3242 251.4 2492
PdSiTbb 395.0 84.1 6.8 304.1 295.0 2922 294.7 246.5 2212
PdSiArMes 387.9 79.7 12.9 2953 287.4 284.8 287.2 2429 214.8
PdGeArMes 349.2 735 15.2 260.5 251.9 250.1 252.5 255.7 176.3
PdSnArMes 319.5 64.0 18.1 2373 229.3 2273 229.8 255.0 153.8
PdPbArMes 309.0 59.3 19.3 230.4 224.3 220.8 2233 239.8 151.8
PtCArMes 6183 200.3 6.8 4113 3932 391.6 394.1 259.0 3169

PtSiTbb 462.5 1238 47 334.0 324.6 321.6 324.1 245.7 250.8
PtSiArMes 4502 119.4 6.6 324.1 316.1 3134 315.9 236.0 2455
PtGeArMes 386.3 99.9 115 274.9 265.5 264.1 266.5 262.5 188.3
PtSnArMes 3326 66.0 19.4 2472 239.4 2373 239.7 253.8 164.1
PtPbArMes 307.8 57.4 19.9 230.5 222.6 2202 222.7 255.4 146.5

11) EDA components of the interaction energy of MER

Table S10. Detailed results of the EDA of the MER compounds. Energies are given in kJ-mol-".

compound AEor AEraui AEeistat AEaisp AEint
NiCA Mes -645.3 1076.6 -820.6 -138.3 -527.5
NiSiTbb -498.1 699.7 -528.8 -131.0 -458.2
NiSiArMes -486.2 815.4 -591.5 -131.4 -393.6
NiGeArMes -443.5 683.7 -482.6 -120.8 -363.3
NiSnArMes -372.7 521.9 -399.7 -117.7 -368.2
NiPbArMes -331.9 4959 -368.8 -126.1 -330.9
PdCArMes -671.7 1244.0 -915.6 -126.1 -469.7
PdSiTbb -472.0 857.3 -674.5 -116.3 -405.5
PdSiArMes -494.5 999.6 -755.8 -127.0 -377.7
PdGeArMes -426.8 688.9 -515.6 -125.1 -378.5
PdSnArMes -334.8 566.5 -430.7 -124.4 -312.5
PdPbArMes -291.1 499.0 -371.0 -130.4 -293.5
PtCArMes -903.3 1674.8 -1247.3 -132.1 -607.8
PtSiTbb -585.8 1077.6 -863.1 -118.9 -490.3
PtSiArMes -573.8 1192.5 -929.4 -124.8 -435.5
PtGeArMes -499.1 1009.9 -762.2 -124.6 -376.0
PtSnArMes -380.4 668.3 -507.0 -132.5 -351.6
PtPb ArMes -319.6 559.1 -417.7 -136.7 -314.9
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12) ETS-NOCV deformation densities of compounds MER

Isosurface plots (isosurface value = 0.002 e Bohr?) of deformation densities (Apx) in e Bohr of
complementary NOCVs (-» and ), split into a- and S-spin derived deformation densities
when required, given with their respective eigenvalues (v-» and v+). Regions of charge depletion
(Apn <0 e Bohr?) are shown in red and regions of charge accumulation (Ap» > 0 e Bohr3) in grey.
Level of theory: B97-D3(BJ)/TZ2P//I.

CAMes — Ni(PMes)s* Ni(PMes)s* — CArbes CArMes — Ni(PMes)s*
AEorb,l,zx =-755 k]'mol‘l AEorb,Z,a =-126.4 k]'mol‘l AEorb,3,(x =-62.2 k]~m01‘1
Apia =085y 10+ 0.85 P21 Ap2a=—044 Y20+ 0.44 P20 Apsa =022 Ysa+0.22 P

Ni(PMes)s* — CArMes Ni(PMes)s* — CArMes CArMes — Ni(PMes)s*
AEor,1,5=-158.4 kJ-mol™! AEorb,25=-153.0 k]-mol! AEorb3 =-63.2 k]-mol™!
Ap1p=-0.51 ?15+0.51 P2 Ap2p=-0.50 P?25 + 0.50 225 Apsp=-0.22 Y235+ 0.22 P

Figure S41. Deformation densities of NiCArMes,
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CArVes — Pd(PMes)s* CArVes — Pd(PMes)s* Pd(PMes)s™ — CArMes
AEorb,l,zx =-216.3 k]'mol‘l AEorb,Z,a =-715 k]'mol‘l AEorb,3,(x =-33.3 k]~m01‘1
Apia=—0.98y% 10 +0.98 21 Ap2a=-025 Y200+ 0.25 P20 Apsa=-021 Ysa+0.21 P

Pd(PMes)s* — CArMes Pd(PMes)s* — CArMes CAres — Pd(PMes)s*
AEom 15 =-123.0 kJ-mol ™! AEomz = -147.8 kJ-mol ™! AEorbss = —68.4 kJ-mol™
Apis=—050 215+ 0.50¢215 Ap2s =050 225+ 0.50 225 Apsp=—024 Y235+ 0.24 Y2ag

Figure S42. Deformation densities of PACArMes,
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CArMes — Pt(PMes)s* CArMes — Pt(PMes)s* Pt(PMes)s* — CArMes
AEorb,l,o( =-2439 k]~mol‘1 AEorb,Z,a =-1109 k]'mol‘l AEorb,3,ac =-61.0 k]~m01‘1
Apra=—-0.9302-10 +0.93 210 Apra=-032 Y20+ 032 P Apsa =030 Y250+ 0.30 P2

Pt(PMes)s* — CArMes Pt(PMes)s* — CArMes CArMes — Pt(PMes)s*
AEor,1,6=-163.6 k]-mol™! AEorb2 =-184.3 k]-mol™! AEor3s =-98.5 k]-mol™!
Aprp=-0.53 Y214+ 0.53¢1p Ap2p=-0.52 Y225+ 0.52 22 Apsp=-0.30 Y234+ 0.30 P2

Figure S43. Deformation densities of PtCArMes,

HOMO-1(Ni(PMes)s)—»LUMO+1(SiTbb") HOMO(Ni(PMes)s)—LUMO(SiTbb*) HOMO-10(SiTbb*)>LUMO(Ni(PMes)s)
AEor1 =-199.6 k]-mol! AEor2 = —206.8 k]-mol~! AEor3 =-53.5 kJ-mol™!
Ap1=-0.77 421+ 0.77 2 Ap2=-0.76 122+ 0.76 )% Aps=-0.39 25 +0.39 )23

Figure S44. Deformation densities of NiSiTbb.
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SiTbb — Pd(PMes)s* Pd(PMes)s* — SiTbb SiTbb — Pd(PMes)s*
AEorb,l,o( =-171.7 k]~mol‘1 AEorb,Z,a =-56.1 k]'mol‘l AEorb,3,ac =-31.8 k]~m01‘1
Apra=-091¢2 10 +091 P21 Apza=-030 Y20+ 030 P22 Apsa=-0.18 Y50+ 0.18 P

Pd(PMes)s* — SiTbb Pd(PMes)s* — SiTbb SiTbb — Pd(PMes)s*
AEo,15=-65.2 k]-mol™! AEo2p=-69.9 k]-mol™? AEow3p=-31.9 kJ-mol™!
Aprp=-0.36 Y215+ 0.36¢21p Ap2p=-0.35 Y225+ 0.35 22 Apsp=-0.17 Y235+ 0.17 P2

Figure S45. Deformation densities of PdSiTbb.

Q
HOMO-1(Pt(PMes)s)—»LUMO+1(SiTbb*) HOMO(Pt(PMes)s)—~LUMO(SiTbb*) HOMO-10(SiTbb*)—LUMO(Pt(PMes)s)
AEor;1 = -194.7 kJ-mol ™! AEor2 =~205.5 k]-mol! AEor3 =-82.4 kJ-mol™!
Ap1=-0.78 421+ 0.78 )2 Ap2=-0.77 Y22+ 0.77 )2 Aps=-047 Y25+ 0.47 )2

Figure S46. Deformation densities of PtSiTbb.
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SO

SOMO(SiArMe) SOMO(Ni(PMes)s) HOMO-3(Ni(PMes)s*)—LUMO(SiArVe) HOMO(SiArMes)>LUMO(Ni(PMes)s)
AEorb,l/a = —1401 k]'l’l’lOlil AEorb,Z,a = —551 k]~mol’1 AEorb/S,a = —374 k]'l'l'lOlil
Apra==-0.90 Y210+ 0.90 Y2ira Ap2a=-029 220 +0.29 Yira Apsa=—-0.19 Y250 +0.19 Y24

SOMO(Ni(PMes)s)—»SOMO(SiArMes) HOMO-3(Ni(PMes)s")—LUMO(SiArMes) HOMO(Si ArMes)—>LUMO(Ni(PMes)s*)
AEorb15 = —82.7 kJ-mol™! AEorbzs = -84.7 kKJ-mol™! AEombss = -36.5 kJ-mol!
Apip=—041 215+ 041 Y2ag Apap=—037 Y225+ 0.37 Y22p Apsp=—0.18 Y235+ 0.18 Y2ag

Figure S47. Deformation densities of NiSiArMes.

40



SOMO(SiArMes)-SOMO(Pd(PMes)s) HOMO-3(Pd(PMes)s)—LUMO(SiAr™es) HOMO(Si ArVes) - LUMO(Pd (PMes)s")
AEorb,l/a =-194.7 k]'l’l’lOlil AEorb,Z,a =-375 k]~mol’1 AEorb/S,a =-26.6 k]'m0171
Apia=-093 Y210+ 093 PR Apra=-023 Yaa+023 P Apsa=-0.16 Y230+ 0.16 Y230

SOMO(Pd(PMes)s*)—SOMO(SiArMes) HOMO-3(Pd(PMes)s")—LUMO(SiAr¥es) HOMO(Si ArVes)—»LUMO(Pd (PMes)s)
AEorb1 =782 kJ-mol™! AEorbzs = —68.4 kJ-mol™! AEombs =263 kJ-mol!
Apip=—038 215+ 0.38 Y2ag Ap2p=—034 0225+ 0.34 Y2p Apsp=—0.16 Y235+ 0.16 Y2ag

Figure S48. Deformation densities of PdSiArMes,
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SOMO(SiArMes)-SOMO(Pt(PMes)s") HOMO-3(Pt(PMes)s")—LUMO(SiArMes) HOMO(SiArMes)—LUMO(Pt(PMes)s")
AEorb,l/a =-1724 k]'l’l’lOlil AEorb,Z,a =-56.0 k]~mol’1 AEorb/C’:,a =-52.0 k]'m0171
Apia=-087 Y21a+0.87 P Apza=-030 Y20+ 030 P22 Apsa=-023 Y230 +0.23 Y230

SOMO(Pt(PMes)s")—SOMO(Si ArMes) HOMO-3(Pt(PMes)s*) > LUMO(SiAr¥es) HOMO(SiArMes)»LUMO(Pt(PMes)s")
AEorb1=-79.3 kJ-mol™! AEombz=-76.1 KJ-mol™ AEombs = —50.5 kJ-mol ™!
Apip=—041 215+ 041 Y2ag Ap2p=—036 1225+ 0.36 Y22p Apsp=—022 Y235+ 0.22 Y2ag

Figure S49. Deformation densities of PtSiArMes.
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Hop, oo e

SOMO(GeArMes)>SOMO(Ni(PMes)s*) HOMO(Ni(PMes)s)>LUMO(GeArM=)  HOMO-1(GeArM=)»LUMO(Ni(PMes)s*)
AEorb,l/a =-108.4 k]'l’l’lOlfl AEorb,Z,a =-594 k]~mol*1 AEorb/S,a =-38.1 k]'l’l’lOl*l
Apra=—-0.87 Y210+ 0.87 Y21 Apza=—-0.33 22,0+ 0.33 Y220 Apsa=-0.18 Y230+ 0.18 Y230

SOMO(Ni(PMes)3)—>SOMO(GeArMes) HOMO(Ni(PMes)s ) >LUMO(GeArMes) HOMO-1(GeArM=)-LUMO(Ni(PMes)s*)
AEor,1,8=-71.2 k]-mol™" AEor2 =-76.3 k]-mol! AEorb3 =-39.3 k]-mol™
Ap1g=-041 p*15+0.41 P2 Ap2p=-0.38 P?24 + 0.38 P?2p Apsp=-0.18 Y%+ 0.18 Y435

Figure S50. Deformation densities of NiGeArMes,

HOMO-1(Pd(PMes)s)»LUMO+1(GeAr¥est)  HOMO(Pd(PMes)s)>LUMO(GeArMest)  HOMO-10(GeArMesHy—LUMO(Pd(PMes)s)
AEor1 = -208.5 k]-mol ™! AEor2 = 1443 kJ-mol ™! AEor3 = -36.6 k]-mol™!
Ap1=-0.81 g1 +0.81 Y2a Ap2=-0.70 22+ 0.70 22 Aps=-0.30 25+ 0.30 P23

Figure S51. Deformation densities of PdGe ArMes,
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SOMO(GeArMes)—SOMO(Pt(PMes)s) HOMO(P{(PMes))—~LUMO(GeArMs)  HOMO-1(GeArMe)—LUMO(Pt(PMes)s")
AEorb,l/tx =-202.5 k]'mOkl AEorb,Z,a =-31.6 k]~mol’1 AEorb/S,a =-41.5 1(]'1'1'10171
Apra=-0.92 Y210+ 0.92 P20 Apza=-023 Y220+ 0.23 Y220 Apsa=-020 Y230+ 0.20 P20

SOMO(Pt(PMes)3)—SOMO(GeArMes) HOMO(Pt(PMes)3)—»LUMO(GeArMes) HOMO-1(GeArMes)-»LUMO(Pt(PMes)s*)
AEorb,1,8 =-74.9 k]-mol™ AEor,2s =—61.5 k]-mol! AEorb3 =—41.2 k]-mol™
Ap1s=-0.40 ¢*15+0.40 P21 Ap2p=-0.35 P?24 + 0.35 P22 Apsp=-0.20 P?3+0.20 Y2435

Figure S52. Deformation densities of PtGeArMes,

HOMO-1(Ni(PMes)s)—>LUMO+1(SnArMes)  HOMO(Ni(PMes)s)»>LUMO(SnArMes) HOMO-6(SnArVest)—LUMO(Ni(PMes)s)
AEor1 =-185.0 k]-mol! AEow2 = -136.3 kJ-mol ™! AEor3 = -42.9 KJ-mol™!
Ap1=-0.79 921 +0.79 Y2 Ap2=—0.67 Y22+ 0.67 %2 Aps=-0.32 23+ 0.32 %3

Figure S53. Deformation densities of NiSnArMes,
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HOMO-4(Pd(PMes3)s)>LUMO+1(SnArMes?)  HOMO-3(Pd(PMes)s)>LUMO(SnArMes?)  HOMO-6(SnArMe)—»LUMO(Pd(PMes)s)
AEom,1 =-183.5 k]-mol! AEorbz =-93.0 kJ-mol! AEoms = -27.2 kJ-mol!
Ap1=—0.77 21+ 0.77 Y2 Ap2=—057 22+ 0.57 22 Aps=—0.25 925+ 0.25 23

Figure S54. Deformation densities of PASnArMes,

HOMO-4(Pt(PMes)3)>LUMO+1(SnArMest)  HOMO-3(Pt(PMes)3)»LUMO(SnArMes+) HOMO-6(SnArMest) - LUMO(Pt(PMes)s)
AEor1 =-198.5 k]-mol™! AEom,2=-98.3 k]-mol™ AEor;3 =-38.4 k]-mol™
Ap1=-0.79 Y?1+0.79 P?n Ap2=-0.57 Y*2+0.57 P22 Aps=-0.31 23+ 0.31 %3

Figure S55. Deformation densities of PtSnArMes,

HOMO(Ni(PMes)s)—»LUMO+1(PbArVes)  HOMO-1(Ni(PMes)s) >LUMO(PbArMess)  HOMO-5(PbArest)»LUMO(Ni(PMes)s)
AEo1 = -175.9 kJ-mol ! AEow2 = -113.7 kJ-mol ™! AEor3 =-34.3 kJ-mol™!
Ap1=-0.76 421+ 0.76 )2 Ap2=-0.62 22 +0.62 )22 Aps=-027 Y25+ 0.27 123

Figure S56. Deformation densities of NiPbArMes,
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HOMO-4(Pd(PMe3)s)>LUMO+1(PbArMe)  HOMO-3(Pd(PMes)s)—>LUMO(PbArMes)  HOMO-6(PbArMes)>LUMO(Pd(PMes)s)
AEor1 =-170.4 kJ-mol! AEor2 =-71.2 KJ-mol™! AEoms = -20.8 kJ-mol!
Ap1=—0.74 Y21 +0.74 Y2 Ap2=—0.50 922 +0.50 22 Aps=—021 925+ 0.21 Y23

Figure S57. Deformation densities of PAPbArMes,

HOMO-4(Pt(PMes)3)>LUMO+1(PbArMer)  HOMO-3(Pt(PMes)s)—»LUMO(PbArMest) HOMO-6(PbArMesH)—LUMO(Pt(PMes)s)
AEor,1 =-180.1 k]-mol™! AEow2 =-74.7 k]-mol™ AEo3 =-26.8 k]-mol™
Ap1=-0.76 Y*>1+0.76 P*n Ap2=-0.50 ¢*2 + 0.50 %2 Aps=-0.25 23+ 0.25 %3

Figure S58. Deformation densities of PtPbArMes,
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13) Metallotetrylene isomers MER-2 as found by PES scans

Table S11. Key properties of metallotetrylene isomers MER-2 derived from the MER complexes. AEri is
the energy difference at level of theory II (E(MER-2) - E(MER)). No MER-2 isomer could be obtained for

NiSiTbb and NiSiArMes,
MER MER-2
compound AErel _F—
P M-E E-C1 M-E-C1 M-E E-C1 MCf
NiSiTbb / 204.5 184.0 167.2 / / /
NiSiArMes / 204.2 185.6 167.4 / / /
NiGeArMes 83.5 213.3 197.1 165.3 2359 204.0 95.1
NiSnArMes 55.3 235.1 219.4 150.9 256.3 224.3 96.0
NiPbArMes 36.4 244.9 229.7 142.7 264.2 234.3 94.8
PdSiTbb 47.1 215.1 184.0 163.1 235.1 189.7 98.8
PdSiArMes 28.7 216.1 187.6 150.7 232.4 191.0 87.9
PdGeArMes 1.5 227.9 199.5 144.9 246.4 202.7 90.6
PdSnArMes -17.6 251.6 222.9 134.4 270.3 223.6 93.1
PdPbAMes -25.3 263.1 232.4 129.6 277.4 232.7 93.6
PtSiTbb 78.4 215.8 183.8 168.1 239.0 191.0 101.0
PtSiArMes 41.8 215.7 183.6 166.1 238.1 192.5 100.0
PtGeArMes 7.4 228.4 198.9 149.7 250.7 204.0 98.7
PtSnArMes -13.7 255.1 223.9 132.1 274.3 225.4 96.9
PtPbArMes -28.5 267.7 233.1 127.3 281.9 233.7 94.3
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