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San

SnF, Neutral (*A;) SnF, Anion (°B;)

B3LYP 1.967 A
BLYP  1.989 A
BHLYP 1.945A

94.9°

SnF,* Cation (?A,) SnF, Triplet (°B,)

Figure S1. Equilibrium geometries for the *A; ground state of SnF», °B; ground state of the SnF,_anion, 2A; ground state of the SnF,*
cation, and B, excited state of neutral SnF.



SI’]Clz

SnCl, Neutral (*A,)

B3LYP 2.445A
BLYP 2468 A
BHLYP 2.424 A

SnCl,* Cation (*A,)

SnCl,” Anion (°B,)

SnCl, Triplet (3B,)

Figure S2. Equilibrium geometries for the *A; ground state of SnCl,, B, ground state of the SnCl, anion, 2A; ground state of the

SnCl,* cation, and 381 excited state of neutral SnCl,.



SnBr,

SnBr, Neutral (*A,) SnBr, Anion (°By)

B3LYP 2.590 A
BLYP 2615A
BHLYP 2.568 A

SnBr,™ Cation (?A,) SnBr, Triplet (°By)

Figure S3. Equilibrium geometries for the *A; ground state of SnBr,, 2B, ground state of the SnBr,  anion, 2A; ground state of the
SnBr,™ cation, and *B; excited state of neutral SnBr,.



Snl,

Snl, Neutral (*A) Snl, Anion (°B,)

B3LYP 2.850 A
BLYP 2874 A
BHLYP 2.831

Snl,* Cation (°Ay) Snl, Triplet (°B,)

Figure S4. Equilibrium geometries for the *A; ground state of Snl,, B, ground state of the Snl, anion, >A; ground state of the Snl,*
cation, and 3B, excited state of neutral Snl,.



SnHF

SnHF Neutral (*A")

B3LYP 1.790 A 1.985 A
BLYP 1.804 A 2.007 A
BHLYP 1.773A 1.964 A

92.4°

SnHF* Cation (*A’)

SnHF~ Anion (A")

SnHF Triplet CA”)

Figure S5. Equilibrium geometries for the *A’ ground state of SnHF, >A” ground state of the SnHF anion, >A’” ground state of the

SnHF* cation, and 2A” excited state of neutral SnHF.



SnHCI

SnHCI Neutral (*A) SnHCI™ Anion (*A”)

B3LYP 1.781A
BLYP 1.795A
BHLYP 1.763

SnHCI* Cation (°A") SnHCI Triplet (CA")

Figure S6. Equilibrium geometries for the *A’ ground state of SnHCI, >A” ground state of the SnHCI™ anion, >A’ ground state of the
SnHCI™ cation, and ®A” excited state of neutral SnHCI.



SnHBr

SnHBr Neutral (*A") SnHBr~ Anion (*A”)
B3LYP 1.781A 2.601 A
BLYP 1.795A 2.624 A

BHLYP 1.764 A

SnHBr* Cation (?A") SnHBr Triplet (A”)

Figure S7. Equilibrium geometries for the YA’ ground state of SnHBr, >A” ground state of the SnHBr~ anion, “A’ ground state of the
SnHBr+ cation, and *A” excited state of neutral SnHBr.



SnHI

SnHI Neutral (*A?) SnHI™ Anion (°A”)

B3LYP 1778 A
BLYP 1.792 A
BHLYP 1.760

2.858 A
2.880 A

SnHI* Cation (*AY) SnHI Triplet CA”)

Figure S8. Equilibrium geometries for the *A’ ground state of SnHI, >A” ground state of the SnHI™ anion, >A’ ground state of the
SnHI* cation, and *A” excited state of neutral SnHI.



SnFCI

SnFCI Neutral (*A") SnFCI™ Anion (A")

B3LYP 1.967 A
BLYP  1.990 A
BHLYP 1.945A

2.446 A
2.468 A
2.425 A

SnFCI* Cation (*A’) SnFCI Triplet CA”)

Figure S9. Equilibrium geometries for the *A’ ground state of SnFCI, A" ground state of the SnFCI™ anion, >A’ ground state of the
SnFCI* cation, and *A” excited state of neutral SnFCI.



SnFBr

SnFBr Neutral (*A") SnFBr~ Anion (°A")

B3LYP 1971A
BLYP 1.993A
BHLYP 1.948 A

2.587 A

SnFBr Triplet CA”)

SnFBrt Cation (*A’)

Figure S10. Equilibrium geometries for the *A’ ground state of SnFBr, A" ground state of the SnFBr~ anion, A’ ground state of the
SnFBr cation, and *A” excited state of neutral SnFBr.
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SnFl

SnF1 Neutral (*A") SnFI~ Anion (*A”)
B3LYP 1.969 A 2.849 A
BLYP  1.991 A 2.872 A

BHLYP 1.945A

SnFIT Cation (*A’) SnFI Triplet (CA”)

Figure S11. Equilibrium geometries for the *A’ ground state of SnFI, 2A” ground state of the SnFI~ anion, A’ ground state of the
SnFI* cation, and *A” excited state of neutral SnFl.
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SnCIBr

SnCIBr Neutral (*A’) SnCIBr~ Anion (’A")

B3LYP 2.450A
BLYP 2473A
BHLYP 2429 A

SnCIBr* Cation (°A") SnCIBr Triplet ((A”)

Figure S12. Equilibrium geometries for the *A’ ground state of SnCIBr, 2A” ground state of the SnCIBr™ anion, >A’ ground state of the
SnCIBr+ cation, and *A” excited state of neutral SnCIBr.
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SnCll

SnCll Neutral (*A’) SnCII™ Anion (°A")

B3LYP 2.445A
BLYP 2468 A
BHLYP 2.423A

2.845 A
2.870 A
2.826 A

i NG
SnClI* Cation (*A") SnCll Triplet (CA”)

3313 A
3.052 A
", 3.357 A

Figure S13. Equilibrium geometries for the A’ ground state of SnCIl, 2A” ground state of the SnCII™ anion, >A’ ground state of the
SnCII+ cation, and *A” excited state of neutral SnCII.
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SnBrl

SnBrl Neutral (*A") SnBr1~ Anion ((A”)

B3LYP 2.583A
BLYP  2.609 A
BHLYP 2.561A

2.852 A

SnBrIt Cation(?A") SnBrl Triplet CA”)

B3LYP 2592 A

BHLYP 2.466 A . 3.022A BLYP 2.520 A

‘s, 3378 A
72.1° %)

91.0°

Figure S14. Equilibrium geometries for the YA’ ground state of SnBrl, 2A” ground state of the SnBrl~ anion, >A’ ground state of the
SnBrlI™ cation, and *A” excited state of neutral SnBrl.

2.930 A
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HSNnCH;

HSNCH; Neutral (*A") HSNCH;~ Anion ((A”)

1.102 A
1.109 A
1.003 A

1.095 A
1.103 A
1.087 A

B3LYP 1.790 A
BLYP 1.802A
BHLYP 1.774

HSnCH,* Cation (PA")

1.001 A
1.098 A
1.083 A

1.098 A
1.106 A
1.089 A

Figure S15. Equilibrium geometries for the *A’ ground state of HSnCHs, 2A” ground state of the HSnCHs5 _ anion, 2A” ground state of
the HSNCHs* cation, and 3A" excited state of neutral HSNnCHs.
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FSﬂCHg

FSnCH; Neutral (*A’) FSNCH; Anion (CA")

2.205 A
B3LYP 1.994 A 2223 A 1.097 A 1.104 A
BLYP 2015A 2187 A 1105 A 1112 A
BHLYP 1.973A 1.089 A 1.095 A
1.100 A
1.107 A
1.001 A
FSnCH; Triplet ((A”)
1.090 A 1.091 A
1.008 A 1.098 A
1.090 A 1.083 A

1.091 A
1.008 A
1.083 A

Figure S16. Equilibrium geometries for the A’ ground state of FSnCHs, >A” ground state of the FSnCH5 anion, >A” ground state of
the FSnCH3* cation, and 3A" excited state of neutral FSnCHs.
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ClanHg

CISnCH; Neutral (*A’)

B3LYP 2474 A 2.206 A

BLYP  2.495A
BHLYP 2.455

1.097 A
1.105 A
1.089 A

1.099 A
1.106 A
1.000 A

CISnCH,* Cation (*A")

1.091 A
1.098 A
1.082 A

1.102 A
1.086 A

CISnCH;  Anion (*A")

1.103 A
1.111 A
1.095 A

1.106 A
1.001 A

CISnCHjs Triplet (CA”)

1.092 A
1.099 A
1.083 A

1.092 A
1.099 A
1.084 A

Figure S17. Equilibrium geometries for the *A’ ground state of CISnCHs, A" ground state of the CISnCHs5 _anion, 2A” ground state of

the CISnCH5* cation, and SA" excited state of neutral CISnCHs.



BrSnCH;

BrSnCH; Neutral (*A") BrSnCH; Anion (*A”)

2278 A
gil\_(\gp ggég ﬁ 1.097 A § 222 ﬁ 2.299 A 1.103 A
' 1.105 A 2.256 A 1.111 A

BHLYP 2.596 A

1.005 A

1.099 A 1.099 A

1.106 A 1.106 A

1.090 A 1.000 A

BrSnCH;* Cation (PA”) BrSnCHj; Triplet CA”)
2.590 A 2.268 A

1.091 A 2622 A 2.298 A 1.092 A
1.098 A 2.246 A 1.009 A
1.082 A 1.084 A

. 1.092 A
1.102 A 1.099 A
1.086 A 1.084 A

Figure S18. Equilibrium geometries for the *A’ ground state of BrSnCHs, A" ground state of the BrSnCH3 _anion, >A” ground state of
the BrSnCHs* cation, and 3A" excited state of neutral BrSnCHs.
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ISnCH3

ISNCH; Neutral (*A")

B3LYP 2.868 A 2211 A

BLYP  2.890 A

1.097 A
BHLYP 2.852 A

1.105 A
1.089 A

1.098 A
1.106 A
1.090 A

ISnCH,* Cation (*A")

1.092 A
1.099 A
1.083 A

Figure S19. Equilibrium geometries for the YA’ ground state of ISnCHs, 2A” ground state of the ISnCH5 _anion, 2A” ground state of the

ISnCH5* cation, and SA" excited state of neutral ISNCHas.

ISnCH;~ Anion (*A”)

1.103 A
1111 A
1.095 A

1.098 A

1.106 A

1.090 A

ISNCH; Triplet CA”)

1.085 A
1.100 A
1.085 A

1.084 A
1.099 A
1.084 A



HSﬂSng

HSnSiH; Neutral (*A")

B3LYP 1.781A
BLYP 1794 A
BHLYP 1.766 A

2.708 A

1.488 A
1.497 A
1477 A

1.491 A
1.501 A
1.480 A

HSnSiH,* Cation (PA”)

1.470 A
1.478 A
1.459 A

1.475 A
1.485 A
1.464 A

Figure S20. Equilibrium geometries for the YA’ ground state of HSnSiHs, 2A” ground state of the HSnSiH5 anion, 2A” ground state of

the HSnSiH;* cation, and SA" excited state of neutral HSNSiH;.

20

HSnSiH;~ Anion (*A”)

1511 A
1521 A
1.499 A

1513 A
1.524 A
1.500 A

HSNSiH; Triplet CA”)

1.481 A
1.490 A
1.471 A

1.485 A
1.494 A
1.474 A



anSng

FSnSiH; Neutral (*A")

B3LYP 1.990 A
BLYP 2.010A
BHLYP 1.970 A

2732 A
2.756 A
1.490 A
1.499 A
1479 A

1.489 A
1.498 A
1.478 A

FSnSiH;* Cation (PA”)

1.470 A
1.480 A
1.459 A

Figure S21. Equilibrium geometries for the *A’ ground state of FSnSiHs, 2A” ground state of the FSnSiHs anion, 2A” ground state of

the FSnSiH5* cation, and SA" excited state of neutral FSnSiHs.
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FSnSiH;  Anion (A")

2.085 A
2.108 A

2.062 A
1513 A

1523 A
1.501 A

1.509 A
1521 A
1.497 A

FSnSiH; Triplet CA”)

1.479 A
1.489 A
1.469 A



CISnSiH;

CISnSiH; Neutral (*A’) CISnSiH;  Anion (A")

2721 A
2.746 A
2699 A 1.489 A

B3LYP 2.466 A

BLYP 2486 A 1511 A

BHLYP 2.450 A 1498 A 1501 A
1.478 A 1.499 A

1.487 A

1.497 A

1.476 A

CISnSiHz* Cation (A”)

1.470 A 1479 A
1.480 A 1.489 A
1.459 A 1.469 A

1472 A
1.481 A
1.461 A

Figure S22. Equilibrium geometries for the *A’ ground state of CISnSiHs, A" ground state of the CISnSiH;_ anion, 2A” ground state of
the CISnSiH;* cation, and SA" excited state of neutral CISnSiHs;.
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BrSnSiH;

BrSnSiH; Neutral (*A’) BrSnSiH;~ Anion (*A”)
2722 A
B3LYP 2.605A 2.746 A 1.489 A 1510 A
BLYP 2627 A 2.700 A 1.499 A 1.521 A

BHLYP 2588 A

1.478 A 1.499 A

1.487 A 1.504 A

1.497 A 1515 A

1477 A 1.492 A

BrsnSiH;t Cation (*A") BrsSnSiH; Triplet CA”)

1.470 A 1.480 A
1.480 A 1.489 A
1.480 A 1.469 A

1472 A 1.481 A

1.482 A 1.490 A

1.482 A 1.469 A

Figure S23. Equilibrium geometries for the *A’ ground state of BrSnSiHs, 2A” ground state of the BrSnSiHs~ anion, 2A” ground state
of the BrSnSiH;* cation, and SA" excited state of neutral BrSnSiHs.
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ISnSiH3
ISnSiH; Neutral (*A) ISnSiH;~ Anion (A")

2721 A

2.744 A
2.701 A 1.488 A

1.498 A
1477 A

B3LYP 2.859 A
BLYP 2.880A

BHLYP 2.844 A 1.509 A

1.520 A
1.498 A

1.487 A

1.497 A 1513 A

1475 A 1.490 A
ISnSiH;* Cation ((A”) ISnSiH; Triplet CA”)

1.480 A
1.490 A
1.469 A

1473 A 1.481 A
1.483 A 1.491 A
1.462 A 1.470 A

Figure S24. Equilibrium geometries for the *A’ ground state of 1SnSiHs, 2A” ground state of the 1SnSiH5 _anion, A" ground state of
the 1ISnSiHs™ cation, and 3A" excited state of neutral ISnSiHs;.
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HSnGeH;

HSnGeH; Neutral (*A")

B3LYP 1781A 2735 A

2757 A 1.546 A
BLYP 1793 A 2710 A
BHLYP 1.766 A : 1.559 A

1.535 A

1.733 A

1747 A . 1.523 A

1717 A 1.534 A
1512 A

1529 A
1541 A
1518 A

HSnGeH;  Anion ((A")

1577 A
1.591 A
1.563 A

HSnGeH; Triplet CA”)

1.733A

1717 A 1.549 A
1527 A

1.542 A
1.555 A
1.530 A

Figure S25. Equilibrium geometries for the *A’ ground state of HSnGeHs, 2A” ground state of the HSnGeH; anion, 2A” ground state

of the HSnGeH;* cation, and 3A" excited state of neutral HSnGeHs.



FSnGeH;

FSnGeH; Neutral (*A") FSnGeH; Anion (*A”)
B3LYP 1.983A 2.754 A
BLYP  2.008 A 2779 A
1.548 A 1578 A
BHLYP 1.968 A 2.734 A 1.561 A 1.593 A
1537 A 1.565 A
1.546 A 1575 A
1.559 A 1.591 A
1.534 A 1.560 A
FSnGeHs™ Cation (2A”) FSnGeH; Triplet *A”)
1525 A 1.535 A
1.536 A 1.548 A
1.514 A 1.524 A

1.526 A 1537 A
1537 A 1.550 A
1515 A 1525 A

Figure S26. Equilibrium geometries for the *A’ ground state of FSnGeHs, 2A” ground state of the FSnGeH; _anion, 2A” ground state of
the FSnGeHs™ cation, and 3A" excited state of neutral FSnGeHs,.
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CISnGeHs

CISnGeH; Neutral (*A’)

CISnGeH;~ Anion (*A”)

B3LYP 2.465A
BLYP 2484 A
BHLYP 2.449 1547 A
1.560 A
1.536 A

1576 A
1.591 A
1.562 A

1.544 A 1.569A
1.557 A 1.585 A
1532 A 1.554 A

CISnGeH,* Cation (A”) CISnGeH; Triplet CA")

2.363 A
2.385 A
2.343 A

2.985 A
3.030 A

2.950 A 1.525 A

1.536 A
1513 A

1.536 A
1.548 A
1.524 A

1.526 A 1.537 A
1.538 A 1.549 A
1515 A 1525 A

Figure S27. Equilibrium geometries for the *A’ ground state of CISnGeHs, 2A” ground state of the CISnGeH; anion, 2A” ground state
of the CISnGeHs™ cation, and SA" excited state of neutral CISnGeHs.
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BrSnGeHs;

BrSnGeH,; Neutral (*A’) BrSnGeH; Anion (*A”)

B3LYP 2.604 A 55‘7‘;"2
BLYP 2.625A ' 1.548 A 1.575 A
BHLYP 2588 A 1.561 A 1.590 A

1.536 A 1.562 A

1.544 A 1.568 A

1.557 A 1.584 A

1532 A 1.554 A
BrSnGeH,* Cation (?A") BrSnGeHj; Triplet CA”)

1.536 A
1.549 A
1525 A

1525 A
1537 A
1513 A

1527 A 1537 A
1.538 A 1.550 A
1.516 A 1.525 A

Figure S28. Equilibrium geometries for the *A’ ground state of BrSnGeHs, 2A” ground state of the BrSnGeH; _anion, 2A” ground state
of the BrSnGeHs* cation, and 3A" excited state of neutral BrSnGeHs.
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1SNGeH;3

ISnGeH; Neutral (*A") ISnGeH;~ Anion (A")

2.747 A

B3LYP 2.859 A 2771 A

BLYP 2.879A
BHLYP 2.845A

1.547 A
1.560 A
1.535 A

1574 A
1.588 A
1.560 A

1.544 A 1.566 A

1.557 A 1.581 A

1532 A 1.551 A
ISnGeH,* Cation (PA”) ISnGeH; Triplet CA”)

1.537 A
1.549 A
1.525 A

1.525 A
1537 A
1513 A

1.528 A 1.538 A
1.539 A 1.550 A
1516 A 1.526 A

Figure S29. Equilibrium geometries for the *A’ ground state of 1SnGeHs, A" ground state of the ISnGeH; anion, 2A” ground state of
the ISnGeH,* cation, and *A” excited state of neutral 1SnGeHs.
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FSnSnH;

FSnSnH; Neutral (*A’)

2.976 A

3.002 A 1724 A
1.733 A
1.713 A

B3LYP 1.988A
BLYP 2.008 A
BHLYP 1.968

1.720 A
1.730 A
1.709 A

FSnSnH,t Cation (*A")

1.931 A
1.951 A : 1.689 A
1.912 A . 1.698 A

1.689 A
1.697 A
1.678 A

Figure S30. Equilibrium geometries for the *A’ ground state of FSnSnHs, 2A” ground state of the FSnSnH5 _anion, 2A” ground state of

the FSnSnH;* cation, and SA" excited state of neutral FSnSnHs.

FSnSnH;~ Anion (*A”)

2.080 A

1.756 A

1.763 A
1.776 A
1.749 A

FSnSnH; Triplet (CA”)

1.993 A

2016 A 1.707 A

1.971 A - 1.716 A
1.696 A

1.707 A
1.717 A
1.696 A



CISnSnH;

CISnSnH; Neutral (*A")

B3LYP 2.466 A
BLYP 2485A

2.968 A
2.994 A

CISnSnH; Anion (*A”)

BHLYP 2.450 A 1.722 A 1.764 A
1.732 A 1.775 A
1711 A 1.751 A

1.718 A 1.755 A

1.728 A 1.767 A

1.707 A 1.741 A

CISnSnH,* Cation (*A") CISnSnH; Triplet CA”)

1.689 A 1.707 A
1.698 A 1.716 A
1.678 A 1.696 A

1.690 A 1.707 A
1.698 A 1.716 A
1.679 A 1.696 A

Figure S31. Equilibrium geometries for the *A’ ground state of CISnSnHs, A" ground state of the CISnSnH;_ anion, 2A” ground state
of the CISnSnH5;™ cation, and 3A" excited state of neutral CISnSnHs.
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BrSnSnHs;

BrsnSnH; Neutral (*A) BrSnSnH;  Anion (A")

B3LYP 2.605A 2.967 A

BLYP 2626 A 1.723 A 1.707 A
BHLYP 2.588 1.732 A 1.716 A
1.712 A 1.696 A

1.719 A

1.728 A

1.707 A

BrSnSnH,* Cation (PA”)
1.689 A L763 A
1.774 A
1.698 A 1750 A
1.679 A '

1.691 A
1.699 A
1.680 A

Figure $32. Equilibrium geometries for the YA’ ground state of BrSnSnHs, 2A” ground state of the BrSnSnHs anion, 2A” ground state
of the BrSnSnH3* cation, and SA" excited state of neutral BrSnSnHs,.
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1SNnSnH;

ISnSnH; Neutral (*A’) ISnSnH;~ Anion (?A”)
B3LYP 2.865§ 2968 A
BLYP 2845 2992 A

BHLYP 2.851 A 1.761/&

1772 A
1.748 A

2.946 A 1.722 A
1.731 A
1.710 A

1.717 A 1.750 A

1.727 A 1.762 A

1.706 A 1.736 A
ISnSnH5* Cation (*A”) ISnSnH; Triplet CA”)

1.707 A
1.717 A
1.696 A

1.708 A
1.717 A
1.696 A

Figure S$33. Equilibrium geometries for the 1A’ ground state of 1SnSnHs, >A” ground state of the 1SnSnH;_ anion, 2A” ground state of
the 1SnSnH5* cation, and 3A" excited state of neutral ISnSnHs.
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Sn(SiH3),

Sn(SiHs), Neutral (*A) Sn(SiH3),  Anion (?A)

B3LYP 2703 A
BLYP 2723A
BHLYP 2.685A

1.488 A 1.492 A
1.498 A 1.502 A
1.478 A 1.481 A
Sn(SiHs),™ Cation (A) Sn(SiHs,), Triplet A)

1477 A 1.486 A
1.487 A 1.495 A
1.466 A 1.475 A

Figure S34. Equilibrium geometries for the *A ground state of Sn(SiHs),, 2A ground state of the Sn(SiHs), anion, 2A ground state of
the Sn(SiHs),* cation, and A excited state of neutral Sn(SiHs),.
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Sn(GeHs),

Sn(GeHs), Neutral (*A)

B3LYP 2734 A
BLYP 2755 A
BHLYP 2718 A

1.546 A
1.559 A
1.534 A

1.558 A
1535 A

Sn(GeHs),™ Cation (°A)

1.526 A
1.537 A
1515 A

1532 A
1.544 A
1521 A

Sn(GeH,), Anion (°B,)

1571 A
1.585 A
1.558 A

Sn(GeH,), Triplet (°B)

1.556 A
1532 A

Figure S35. Equilibrium geometries for the *A ground state of Sn(GeHs),, 2A ground state of the Sn(GeHs), anion, 2A ground state of

the Sn(GeHs),* cation, and A excited state of neutral Sn(GeHs),.



Sn(SnHs),

Sn(SnHs), Neutral (*A) Sn(SnHs),  Anion (°A)

B3LYP 2.949 A
BLYP 2971 A

BHLYP 2.928 A
1.720 A

1.729 A
1.709 A

1.698 A 1.716 A
1.707 A 1.726 A
1.687 A 1.705 A

Figure S36. Equilibrium geometries for the *A ground state of Sn(SnHs),, 2A ground state of the Sn(SnHs), anion, 2A ground state of
the Sn(SnHs),* cation, and A excited state of neutral Sn(SnHs),.
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CH3SnSiH;

CH3SnSiH; Neutral (*A)

B3LYP
BLYP
BHLYP 1.489 A
1.498 A
1.095 A 1.478 A
1.103 A
1.087 A )
g S A
1.099
1.009 A
oA 1R A 1)
1091A ~ 1504A o
1.482 A '
CH,SnSiH;* Cation (?A)
1.470 A
1.479 A
1.093 A ) 1.460 A
1.100 A
1.085 A

&
1.106 A 1.476 A
1.090 A 1.486 A

1.465 A

CH,SnSiH;~ Anion (A)

1.107 A 1514 A
1.092 A 1.525 A
1.502 A

CH,SnSiH; Triplet (CA)

1.094 Ay
1.101 A
1.086 A

Figure S37. Equilibrium geometries for the *A ground state of CHsSnSiHs, >A ground state of the CHsSnSiHs~ anion, 2A ground state

of the CH5SnSiHs™ cation, and %A excited state of neutral CHsSnSiHs.



CH3SnGeH;

CH;SnGeH; Neutral (*A) CH3SnGeH; Anion (?A)

B3LYP 2227 A
BLYP 2243 A
BHLYP 2211 A

1.547 A
1.560 A
1.536 A

1.096 A
1.103 A
1.087 A

1.099 A

1.107 A igg? é 1.552 A

1.001 A i A LOB3A
1.540 1.540 A

CH,SnGeH;* Cation (°A)

1.093 A

1.100 A

1.085 A
1.106 A 1543 A 1.102 A 1.558 A
1.090 A 1519 A 1.087 A 1533 A

Figure S38. Equilibrium geometries for the *A ground state of CHsSnGeHs, >A ground state of the CHsSnGeHs~ anion, 2A ground state
of the CH3;SnGeHs;t cation, and 3A excited state of neutral CH3SnGeHs.
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CH3SnSnH;

CH3SnSnH; Neutral (*A) CHsSnSnH;~ Anion (°A)

B3LYP 2.229 A
BLYP 2.245A
BHLYP 2213 A

2977 A 1.724 A
2.930 A 1.739 A
1.713 A

1.095 A
1.103 A
1.087 A - 1.729 A
1.734 A
1.718 A :
1.106 A 1.107 A 1770 A
1091 A 1.091 A 1.782 A
1.756 A
CH,SnSnH;* Cation (?A) CH3SnSnH; Triplet CA)

Figure S39. Equilibrium geometries for the *A ground state of CHsSnSnHs, >A ground state of the CHsSnSnH;~ anion, 2A ground state
of the CH3SnSnH5* cation, and %A excited state of neutral CH3SnSnHs.
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SiH3SNGeH;

SiH;SnGeH; Neutral (*A) SiH;SnGeH;  Anion (PA)

B3LYP 2704 A
BLYP 2724 A
BHLYP 2.686 A 1572 A
1.587 A

1.496 A

1.488 A
1.497 A
1477 A

1502A 1489 A 1.546 A 1517 A 1586 A
1481 A 1498 A 1558 A 1558 A 1.495 A
1478 A 1.535 A

SiH;SnGeH;* Cation (?A)

1.525 A
1.537 A
1515 A

1.478 A 1.532 A
1.487 A 1.544 A
1.466 A 1520 A

Figure S40. Equilibrium geometries for the *A ground state of SiHsSnGeHs, A ground state of the SiHsSnGeHs  anion, 2A ground
state of the SiH;SnGeH;* cation, and %A excited state of neutral SiH;SnGeHs.
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SngSnSan
SiH,SnSnH; Neutral (*A)

SiH;SnSnH;  Anion (A)

B3LYP 2.707 A
BLYP 2.727A
BHLYP 2.688 A

1.721 A
1.730 A
1.710 A
1.487 A 1.507 A 1.759 A
1.496 A 1.725 A 1517 A 1.769 A
1.476 A 1.735 A 1.495 A 1.746 A
1.714 A 1.506 A
} 1516 A 1.758 A
1.480 A 1.729 A 1.494 A 1.769 A
1.710 A 1.745 A
SiH3SnSnH;* Cation (*A) SiHsSnSnH; Triplet (A)
1.473 A 1.690 A 1.483 A 1.712 A
1.482 A 1.698 A 1.493 A 1.720 A
1.462 A 1.681 A 1.473 A 1.701 A

1.697 Al 1.486 A

1.488 A 1.478 A 1.495 A 1.716 A

1.467 A 1.706 A 1.475 A 1.725 A
1.686 A 1.705 A

Figure S41. Equilibrium geometries for the *A ground state of SiHsSnSnHs, 2A ground state of the SiHzSnSnHs  anion, A ground
state of the SiH;SnSnH5* cation, and 3A excited state of neutral SiH3SnSnH;.



GeH3SnSnH;

GeH;SnSnH; Neutral (*A)

2.944 A
2.966 A 1.721 A
2923A  1730A

B3LYP 2736 A
BLYP 2757 A
BHLYP 2.719 A

1.710 A
1.568 A 1.735 A

1.549 A
1563 A 1546 A
1537 A 1558A

1.535 A

GeH;SnSnH,* Cation (°A)

GeH;SnSnH;~ Anion (?A)

1571 A
1.586 A
1.558 A

1.570 A

Figure S42. Equilibrium geometries for the *A ground state of GeHsSnSnHs, 2A ground state of the GeHsSnSnHs  anion, 2A ground
state of the GeHsSnSnHs* cation, and 3A excited state of neutral GeH3SnSnHs;.



