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Figure SI 1: Equilibrium geometries (bond lengths in A, bond angles in ©) for the 'A’ state
of Cl,Ge=Te, SA" state of Cl,Ge=Te, 2B’ state of the Cl,Ge=Te" cation, and ’B’ state of the
Cl,Ge=Te anion.
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Figure SI 2: Equilibrium geometries (bond lengths in A, bond angles in °) for the 'A’ state
of Br,Ge=Te, 3A" state of Br,Ge=Te, ’B" state of the Br,Ge=Te" cation, and ’B’ state of the
Br,Ge=Te anion.
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I,Ge=Te (‘A',C;) I,Ge=Te (A",C,)

Figure SI 3: Equilibrium geometries (bond lengths in A, bond angles in ©) for the 'A’ state
of I,Ge=Te, 3A" state of 1,Ge=Te, 2B’ state of the I,Ge=Te" cation, and B’ state of the
1,Ge=Te anion.



Electronic Supplementary Material (ESI) for Dalton Transactions
This journal is © The Royal Society of Chemistry 2014

HCIGe=Te (‘A’,C,) HCIGe=Te (°A",C,)
1.519 130.9
1.537 131.6
1.552 131.6

1523 314 2341

R\

HCIGe=Te (*A’, C,)

114.2

Figure SI 4: Equilibrium geometries (bond lengths in A, bond angles in ©) for the 'A’ state
of HCIGe=Te, *A" state of HC1Ge=Te, B’ state of the HCIGe=Te" cation, and °B’ state of
the HC1Ge=Te anion.



Electronic Supplementary Material (ESI) for Dalton Transactions
This journal is © The Royal Society of Chemistry 2014

HBrGe=Te (‘A',C;) HBrGe=Te (°A",C,)
1.520 1.540 1095
1.539 gg; LS71 - jo74
1553 o] 1593 1063

1.525 2.342 1.550

130.1

—+ " — "
HBrGe=Te (°B’, C,) HBrGe=Te (‘A", C,)
1.513 1.555
1.532 123.9 1.587 113.9
1.546 124.7 1.608 108.1

1.518 g 1.566

Figure SI 5: Equilibrium geometries (bond lengths in A, bond angles in ©) for the 'A’state
of HBrGe=Te, A’ state of HBrGe=Te, ’B’ state of the HBrGe=Te" cation, and ’B’ state of
the HBrGe=Te anion.
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Figure SI 6: Equilibrium geometries (bond lengths in A, bond angles in °) for the 'A’ state
of HIGe=Te, A’ state of HIGe=Te, ’B" state of the HIGe=Te" cation, and ’B’ state of the
HIGe=Te anion.
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Figure SI 7: Equilibrium geometries (bond lengths in A, bond angles in °) for the 'A’ state
of FCIGe=Te, SA" state of FClGe=Te, B’ state of the FClGe=Te" cation, and ’B’ state of
the FC1Ge=Te anion.
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Figure SI 8: Equilibrium geometries (bond lengths in A, bond angles in ©) for the 'A’ state
of FBrGe=Te, *A" state of FBrGe=Te, *B state of the FBrGe=Te" cation, and B’ state of
the FBrGe=Te  anion.
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Figure SI 9: Equilibrium geometries (bond lengths in A, bond angles in °) for the 'A’ state
of FIGe=Te, *A" state of FIGe=Te, B state of the FIGe=Te" cation, and “B’ state of the
FIGe=Te anion.
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Figure SI 10: Equilibrium geometries (bond lengths in A, bond angles in ©) for the 'Astate
of C1BrGe=Te, 3A" state of CIBrGe=Te, B’ state of the CIBrGe=Te" cation, and ’B’ state of
the C1IBrGe=Te anion.
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Figure SI 11: Equilibrium geometries (bond lengths in A, bond angles in ©) for the 'Astate
of ClIGe=Te, A’ state of ClIGe=Te, ’B’ state of the ClIGe=Te" cation, and ’B’ state of the
ClIGe=Te anion.
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CI(NC)Ge=Te (*‘A',C,) CI(NC)Ge=Te (A",C;)

Figure SI 12: Equilibrium geometries (bond lengths in A, bond angles in °) for the 'A state
of CI(NC)Ge=Te, *A" state of CI(NC)Ge=Te, “B’ state of the CI(NC)Ge=Te" cation, and *B’
state of the CI(NC)Ge=Te anion.
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BriGe=Te (‘A',C,) BrIGe=Te (A",C;)

Figure SI 13: Equilibrium geometries (bond lengths in A, bond angles in ©) for the 'Astate
of BrlGe=Te, A’ state of BriGe=Te, B’ state of the BriGe=Te" cation, and ’B’ state of the
BrIGe=Te anion.
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Figure SI 14: Equilibrium geometries (bond lengths in A, bond angles in °) for the 'A state
of Br(NC)Ge=Te, A" state of Br(NC)Ge=Te, “B’ state of the Br(NC)Ge=Te" cation, and
’B’ state of the Br(NC)Ge=Te ™ anion.
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@

Figure SI 15: Equilibrium geometry (bond lengths in A, bond angles in ©) for the 'A’ state
of Tbt(Tip)Ge=Te (all the H atoms are omitted for clarity) optimized using the BP86/TZVP
method.
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Figure SI 16: Equilibrium geometry (bond lengths in A, bond angles in °) for the 'A’ state
of Tbt(Dis)Ge=Te (all the H atoms are omitted for clarity) optimized using the BP86/TZVP
method.
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Table SI 1: Structural parameters for germanium containing heavy ketones.

r(Ge=E) r(Ge—X)

H,Ge=0 1.644° 1.546
F,Ge=0 1.630° 1.726
C1,Ge=O 1.634° 2.142°
Br,Ge=0 1.638° 2.300°
(Eind),Ge=0 1.676°

2.051° 1.518°
H,Ge=S 2.041¢ 1.544¢

2.051° 1.518°
F,Ge=S 2.021¢ 1.730°
C1,Ge=S 2.029¢ 2.150°
Br,Ge=S 2.034° 2.308¢
Tbt(Tip)Ge=S 2.049"
H,Ge=Se 2.171i 1'5331g1

2.160 1.527
F,Ge=Se 2.143% 1.753%
Cl,Ge=Se 2.153% 2.129%
Br,Ge=Se 2.158% 2.289%
Tbt(Tip)Ge=Se 2.180'
Thbt(Dis)Ge=Se 2.173
Tbt(Tip)Ge=Te 2.39¢’
Thbt(Dis)Ge=Te 2.384

a=ref 36, b=ref 30 c=ref 34, d=ref 12, e=ref 38, f=ref 18, g=ref 11, h=ref 13, i=ref 37, j=ref 41
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Table SI 2: Vertical Electron Affinities (VEA) in eV (kcal mol” in parentheses) for the
XYGe=Te (X, Y=H, F, CI,Br, I and CN) molecules.

MP2 B3LYP BLYP BHLYP
H,Ge=Te 0.80 (18.47)  1.22(28.11)  1.03(23.87) 1.14 (26.28)
F,Ge=Te 0.29 (6.68)  2.71(62.59)  144(33.17)  0.97(22.33)
Cl,Ge=Te 033(7.72)  1.62(37.37)  1.70(39.22) 1.20 (27.67)
Br,Ge=Te 0.64 (14.78)  1.82(41.96)  1.87 (43.16) 1.44 (33.11)
I,Ge=Te 0.95(21.89)  2.04 (47.66)  2.05 (47.33) 1.71 (39.47)
(NC);Ge=Te  1.52(3523)  2.65(61.18)  2.45(56.43)  2.59(59.68)
HFGe=Te 0.82(18.87)  1.10(25.36)  0.92(21.29) 1.98 (45.57)
HCIGe=Te 0.52(12.05)  0.58(13.46)  1.11(25.65) 0.17 (3.92)
HBrGe=Te 042(9.77)  0.75(17.20)  1.15(26.56) 0.35 (8.18)
HIGe=Te 1.04 (24.06)  1.43(32.87)  1.22(28.18) 1.37 (31.59)
H(NC)Ge=Te  1.63(37.66)  1.96 (45.24)  1.77 (40.72) 1.89 (43.59)
FCIGe=Te 0.26 (6.08)  1.46(33.75)  1.54(35.61) 1.05 (24.18)
FBrGe=Te 0.41(9.50)  1.56(36.00)  1.63(37.54) 1.16 (26.78)
FIGe=Te 0.56 (12.91)  1.67(38.52)  1.72(39.56) 1.30 (29.97)
F(NC)Ge=Te  1.59(36.69)  1.91(43.98)  1.73(39.79) 1.81 (41.81)
CIBrGe=Te 049 (11.38)  1.72(39.77)  1.79 (41.30) 1.32 (30.52)
CIIGe=Te 0.67 (15.38)  1.85(42.57)  1.89 (43.56) 1.48 (34.04)
CI(NC)Ge=Te  1.70(39.22)  2.04 (47.06)  1.85(42.63) 1.96 (45.27)
BriGe=Te 0.80 (18.47)  1.93 (44.60)  1.96 (45.31) 1.58 (36.42)
Br(NC)Ge=Te  1.75(40.27)  2.06 (47.46)  1.86(42.89) 1.99 (45.88)
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Table SI 3: Vertical Detachment Energies (VDE) in eV (kcal mol™ in parentheses) for the
XYGe=Te (X, Y=H, F, Cl, Br, I and CN) molecules.

MP2 B3LYP BLYP BHLYP

H,Ge=Te 2.06 (47.49)  2.46(56.65)  2.29(52.80)  2.38(54.79)
F»Ge=Te 3.33(76.86)  3.67(84.71)  3.51(81.07)  3.61(83.36)
Cl,Ge=Te 3.37(77.70)  3.86(89.06)  3.09(71.35)  3.82(88.02)
Br,Ge=Te 3.40 (78.39)  3.81(87.82)  3.59(82.85)  3.79 (87.48)
1,Ge=Te 3.31(76.25) 3.73(85.99)  3.50(80.63)  4.01(92.39)
(NC),Ge=Te  4.16(95.84)  4.25(98.07) 4.84(111.76)  4.53 (104.57)
HFGe=Te 2.63(60.63)  2.73(62.99)  2.78 (64.08)  2.34(54.02)
HCIGe=Te 276 (63.67)  3.20(73.83)  3.02(69.54)  3.13(72.15)
HBrGe=Te 2.83(65.20)  3.23(74.53)  3.03(69.95)  3.17(73.09)
HIGe=Te 2.85(65.63)  3.27(7532)  3.06(70.49)  3.22(74.14)
H(NC)Ge=Te  3.12(71.88)  3.34(77.13)  3.13(72.23)  3.29(75.90)
FCIGe=Te 3.36(77.40)  3.78(87.21)  3.58(82.56)  3.73(85.96)
FBrGe=Te 338(77.91)  3.76(86.71)  3.62(83.89)  3.72(85.81)
FIGe=Te 333(76.72)  3.72(85.85)  3.51(80.87)  3.69(85.16)
F(NC)Ge=Te  3.63(83.72)  3.94(90.83)  3.71(85.46)  3.90 (89.94)
CIBrGe=Te 3.39(78.07)  3.83(88.39)  3.61(83.20)  3.80(87.74)
ClIGe=Te 3.34(77.02)  3.79(87.45)  3.57(8223)  3.77(87.03)
CINC)Ge=Te 3.71(85.58)  4.08(94.15) 3.82(88.01)  4.54(104.77)
BrIGe=Te 3.35(77.35) 3.77(86.83)  3.53(81.45)  3.58(86.72)
Br(NC)Ge=Te 3.84(83.56)  4.07(93.76)  3.79(87.29)  4.55(104.83)
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Table SI 4: HOMO-LUMO gap for the Singlet Ground States of all the Scrutinized

Germanetellones.
HOMO (a.u.) LUMO (a.u.) AEgL (eV)
H,Ge=Te -0.22 -0.12 2.88
F,Ge=Te -0.26 -0.12 3.73
Cl,Ge=Te -0.25 -0.13 3.36
Br,Ge=Te -0.24 -0.13 3.10
I,Ge=Te -0.24 -0.14 2.79
(NC),Ge=Te -0.27 -0.16 2.79
HFGe=Te -0.24 -0.11 3.55
HCIGe=Te -0.24 -0.12 3.33
HBrGe=Te -0.24 -0.12 3.26
HIGe=Te -0.24 -0.12 3.15
H(NC)Ge=Te -0.25 -0.14 2.85
FClGe=Te -0.25 -0.12 3.57
FBrGe=Te -0.25 -0.13 3.43
FIGe=Te -0.25 -0.13 3.27
F(NC)Ge=Te -0.27 -0.14 3.39
CIBrGe=Te -0.25 -0.13 3.22
ClIGe=Te -0.24 -0.13 3.05
CI(NC)Ge=Te -0.26 -0.14 3.18
BriGe=Te -0.24 -0.13 2.94
Br(NC)Ge=Te -0.26 -0.14 3.12
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