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Coordinates and energies (sum of electronic and zero point energies) of the structures calculated at the
M06-2X/Def2-TZVPD level of theory.
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E+ZPE: -1728.461036 a. u.

Sb
I

I
I
I
I

0.000000000
0.000000000
-2.344406000
0.000000000
2.344406000
0.000000000

0.000000000
2.707087000
-1.353543000
0.000000000
-1.353543000
0.000000000

0.000000000
2.786435000
0.000000000
0.000000000
0.000000000

-2.786435000
0.000000000

0.000000000
2.531546000
0.000000000
0.000000000
0.000000000
-2.531546000
0.000000000

0.000000000
0.000000000
0.000000000
2.788750000
0.000000000
-2.788750000

Transition state for the decomposition of Sbls
E+ZPE: -3456.926242 a. u.
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E+ZPE: -1383.430565 a. u.
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Transition statel for the decomposition of Pbl,
E+ZPE: -2766.841917 a. u.
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Transition state for the decomposition of TeBrg
E+ZPE: -31426.278874 a. u.

Te
Br
Br
Br
Br
Br
Br
Te
Br
Br
Br
Br
Br
Br

-3.055727000
-3.970704000
-1.718093000
-4.919617000
-4.372881000
-2.072559000
-0.882139000
3.055733000
3.971035000
4.372770000
0.882207000
1.718130000
2.072280000
4.919563000

-0.090821000
-0.453509000
2.138011000
1.535879000
-2.014602000
0.512467000
-1.438155000
0.090824000
0.452882000
2.014840000
1.438033000
-2.138191000
-0.511883000
-1.535777000

-0.034639000
2.328090000
0.963789000
-0.451024000
-0.971310000
-2.319142000
0.501065000
-0.034616000
2.328092000
-0.970968000
0.501676000
0.963426000
-2.319140000
-0.451662000

Transition state for the decomposition of TeClg
E+ZPE: -6058.254196 a. u.
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Transition state for the decomposition of SbBrs
E+ZPE: -26222.519606 a. u.
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Br  1.023696000  1.349016000
Br  1.450387000 -2.306843000
Br  -1.023684000 -1.349000000
Br  -4.877152000 -2.057791000
Br  -4.242140000 1.011223000
Br  -4.243022000 1.011551000
Br  -1.450388000  2.306837000
SbCls

E+ZPE: -2541.291618 a. u.

Sb  0.000000000  0.000000000
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Transition state for the decomposition of SbCls
E+ZPE: -5082.492321 a. u.
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Sb 3.112803000  0.113809000
Cl  -1.193928000  2.209701000
Cl 0.912922000  1.293654000
Cl  -0.912843000 -1.293816000
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Cl 3.944969000 -1.040754000
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Transition state for the decomposition of PbBry
E+ZPE: -20979.282457 a. u.
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Br  -4.563600000 -0.044601000
Br  4.563603000  0.044601000
Br  4.563286000  0.045241000
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E+ZPE: -2033.657506 a. u.
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Transition state for the decomposition of PbCly
E+ZPE: -4067.228866 a. u.

Pb  -2.814437000  0.309723000
Pb  2.814437000 -0.309723000
Cl  0.524225000 -1.546221000
Cl  -1.643838000 -2.239583000
Cl  -4.264665000 -0.155611000
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S3

Cl  -4.264799000 -0.157116000
Cl  -0.524227000 1.546219000
Cl 1.643837000  2.239582000
Cl 4.264799000  0.157124000
Cl 4.264667000  0.155606000
Transition state for the decomposition of Pbl, on reaction
with Pbl,.

E+ZPE: -2171.576294 a. u.

Pb  -1.911150000 -0.202478000
Pb 2.420821000  0.126971000
1 -3.010737000  1.845783000
1 -3.992888000 -1.717525000
1 -0.737450000  1.122995000
1 0.573581000 -1.448449000
1 2.801926000  2.372960000

1 3.577022000 -2.058942000
Transition state for the decomposition of PbBr, on reaction
with PbBr,.

E+ZPE: -15830.924724 a. u.

Pb  -1.825572000 -0.251738000
Pb 2.302506000  0.287222000
Br  0.539048000 -1.478136000
Br -3.746183000 -1.377385000
Br -2.919514000 1.746537000
Br 3.059985000 -2.113096000
Br  2.414450000 2.096103000
Br  -0.465174000  1.042843000
Transition state for the decomposition of PbCly on reaction
with PbCl,.

E+ZPE: -3146.899527 a. u.

Pb  -1.842343000 0.204382000
Cl  -2.839610000 -1.722303000
Cl 0.279644000  1.605075000
Cl  -3.569954000  0.883579000
Cl  -0.199186000 -1.035435000
Pb 2.255175000 -0.308139000
Cl 1.887396000 -1.582621000
Cl 2.450399000  2.352180000
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E+ZPE: -1681.205057 a. u.
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1 2.984367000  0.000000000
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E+ZPE: -592.157805 a. u.
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F -0.580708000 -1.595466000
F -0.889788000  0.038291000
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F -0.480370000  1.616593000
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PbH, I 0.000000000  -2.954216000  0.000000000
E+ZPE: -195.020077 a. u. I 0.000000000  0.000000000 -2.954216000
Pb  0.000000000  0.000000000  0.000000000 I -2.954216000  0.000000000  0.000000000
H 1.010242000  1.010242000  1.010242000 Sbls

H  -1.010242000 -1.010242000  1.010242000 E+ZPE: -1728.643048 a. u.

H  -1.010242000  1.010242000 -1.010242000 Sb 0.329295000 -0.000561000  0.000000000
H 1.010242000 -1.010242000 -1.010242000 I 0.534890000 -3.047926000  0.000000000
Telg> I 0.534490000  3.046659000  0.000000000
E+ZPE: -2054.015425 a. u. I 0.534890000  0.001065000  3.046810000
Te  0.000000000  0.000000000  0.000000000 I -2.456028000 -0.000324000  0.000000000
I 0.000000000  0.000000000  2.954216000 I 0.534890000  0.001065000 -3.046810000
I 0.000000000  2.954216000  0.000000000

I 2.954216000  0.000000000  0.000000000

Scheme S1: Distortion from tetrahedral geometry results in a second-order interaction between two antibonding
orbitals and results in a low-lying antibonding MO.
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