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1. NMR Spectra of All New Compounds

Figure S1. *H NMR spectrum (300 MHz, 298 K, CsDs) of 8a.
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Figure S2. *H NMR spectrum (300 MHz, 298 K, CsD¢) of 8b.
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Figure S3. *H NMR spectrum (300 MHz, 298 K, CsDs) of 5a.
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Figure S4. *H NMR spectrum (300 MHz, 298 K, CsDs) of 5b.
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Figure S5. 'H NMR spectrum of the mixture of 3a and 4a at various temperature (300 MHz, benzene-ds).
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Figure S6. *H NMR spectrum of the mixture of 3b and 4b at various temperature (300 MHz, benzene-ds).
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Figure S7. 'H NMR spectrum (300 MHz, 353 K, CsDs) of 3b.
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Figure S8. 3C NMR spectrum (201 MHz, 343 K, CsDs) of 3b.
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Figure S9. 3C NMR spectrum (201 MHz, 343 K, CeDs) of 3b.
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Figure S10. (a)—(h) Differential NOE measurement of 4a (600 MHz, 298 K, CsDe). (i) *H NMR spectrum of 4a (600 MHz, 298 K, CeDs).
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Figure S11. *H-*H COSY NMR spectrum (600 MHz, 343 K, CsDs) of 4a.
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Figure S12. *H-H COSY NMR spectrum (600 MHz, 343 K, C¢Ds) of 4a.

s N
H5 t-Bu
—~
H7\ i
H1, | <23
et
tBup — H4
4a
\\ J
CeDsH H4
‘ H1H5
0:3a |
| 0
H3 H7 | Ho H2
D pl | I\ | PN k |
Il JL“ ) J A v/ ".W e A
9.0 8.5 8.0 75 7.0 1 6.5 6.0 55 5.0 45
Boi) ! 1 78 YA 1 7:,,A 1 D R R i B Uy S| R
1.0 : 1.0
1.2 i 1.2
1.4 i 14
1.6 i 1.6
1.8 i 118
2.0+ i L20
e | : L22
2.2 PO TGS PR MR et R Rl
24— 24
26 i 26
2.8+ Log
3.0 L3.0
152 I E——— i S — i} 32
9.0 85 8.0 7.5 7.0 65 6.0 55 5.0 4.5 ppm

S10

”ﬁ

|

|

ﬂ‘

jH(Tbt-o-benzyl)

- —~=H8
H (Tbt-o0-benzyl)



t-Bu
%3
Sn /
tBUTh
4a

=

1

6

Figure S13. *H-'*C HSQC NMR spectrum (600 MHz, 343 K, C¢Ds) of 4a.
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Figure S14. *H-'C HSQC NMR spectrum (600 MHz, 343 K, C¢Ds) of 4a.
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2. Equilibrium between Stannabenzene Monomer and Dimer

Table S1. Equilibrium constants Keq between 3a and 4a in benzene-ds at various temperatures?

Temp/°C [3a)/m? [4a)yMm Keg/M™*
50 0.000708 0.00249 4960
55 0.000909 0.00239 2890
60 0.00112 0.00228 1810
65 0.00141 0.00213 1070
70 0.00171 0.00199 679

2 Equilibrium constants (Keq = [4a]/[3a]?) were calculated by integral ratio of *H NMR signals.
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Figure S15. A plot of In(Keg) vs 1/T.
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Table S2. Equilibrium constants Keq between 3a and 4a in THF-ds at various temperatures®

Temp/°C [3a)/mt [4a)yMmt Keg/M™
40 0.000530 0.00699 24900
45 0.000723 0.00690 13200
50 0.000944 0.00679 7620
55 0.00120 0.00666 4590
60 0.00150 0.00651 2910

2 Equilibrium constants (Keq = [4a]/[3a]?) were calculated by integral ratio of *H NMR signals.
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Figure S16. A plot of In(Keq) vs 1/T.
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Table S3. Equilibrium constants Keq between 3b and 4b in benzene-ds at various temperatures?

Temp/'C [3b}/M- [4b]/M- Keg/M-
30 0.0147 0.0541 250
40 0.0239 0.0494 86.3
50 0.0383 0.0423 28.9
60 0.0539 0.0345 11.9
70 0.0743 0.0243 4.39
80 0.0891 0.0168 2.12

23 Equilibrium constants (Keq = [4b]/[3b]?) were calculated by integral ratio of *H NMR signals.
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Figure S17. A plot of In(Keq) vs 1/T.
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Table S4. Equilibrium constants Keq between 3b and 4b in THF-ds at various temperatures®

Temp/°C [3a)/mt [4a)yMmt Keg/M™
30 0.0168 0.0530 188
40 0.0288 0.0470 56.6
50 0.0429 0.0400 21.7
60 0.0531 0.0348 12.3
70 0.0632 0.0298 7.46
80 0.0741 0.0244 4.45

23 Equilibrium constants (Keq = [4b]/[3b]?) were calculated by integral ratio of *H NMR signals.
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Figure S18. A plot of In(Keq) vs 1/T.
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3. X-Ray Diffraction Studies

Figure S19. Crystal structure of [4asbenzene]. Independent part O (bold and black lines, occupancy is 1), part —1 (red lines, occupancy is essentially 0.5),
and symmetrically expanded part (thin and black lines, except for a benzene molecule).
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[Sn] head-to-head
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[Sb] head-to-head
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4. Coordinates (xyz) for the calculated structures
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[Sn] head-to-tail
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2-t-Bu-stannabenzene [HSNCs(t-Bu)H4]

-1.07338700 2.33715700 0.00003700
0.21450400 1.77353800 0.00000900
0.62199400 0.43279700 -0.00005200

-2.55961900 0.31310200 -0.00013000

-2.31860700 1.68576600 -0.00002000

-1.10649000 3.42420800 0.00006900
1.01804900 2.51393600 0.00000100

-3.58872600 -0.03348500 -0.00014500

-3.18994600 2.34395100 0.00001000

n -0.93555900 -0.88315900 0.00001700

-0.93220900 -2.58087900 -0.00005200
2.11753600 0.08321800 -0.00000900
2.79593700 0.66790000 -1.26289500
3.86643800 0.42709700 -1.26980400
2.34636800 0.25583800 -2.17340900
2.69857800 1.75757900 -1.30721900
2.33404600 -1.44103200 -0.00085500
3.40337200 -1.68232400 -0.00051800
1.89246200 -1.90897700 0.88840400
1.89323900 -1.90790400 -0.89106000
2.79547500 0.66650400 1.26379100
3.86592900 0.42551700 1.27088300
2.69819100 1.75614900 1.30906200
2.34543300 0.25356600 2.17366100
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