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Experimental Section

General Considerations. All manipulations were performed under rigorous exclusion of
air and moisture using standard Schlenk, high-vacuum, and glovebox techniques (MBraun
UNIllab pro ECO); <0.5 ppm Oz, <0.5 ppm H20, argon atmosphere). n-Hexane, toluene
and THF were purified using Grubbs Columns (MBraun SPS, solvent purification system),
THF was further dried over molecular sieves (3 A). Benzene was dried over CaH; and
distilled onto molecular sieves (3 A). C¢Ds (99.6%, Sigma-Aldrich), toluene-ds (99.6%,
Sigma-Aldrich) and thf-ds (Sigma-Aldrich) were dried by letting the solvents stand over
Na/K-alloy for at least 24 h and subsequent filtration. All solvents were stored inside a
glovebox. Compounds (CsMes)Y (u-Me)(AICsHzMe-1-tBu2-3,5) (1) and (1-Me-3,5-tBuo-
CsHsGa)(u-Me)Y (1-Me-3,5-tBu2-CsHsGa) (4) were synthesized according to literature
procedures.'? Tetramethylsilane (TMS) was purchased from Sigma-Aldrich and distilled,
and stored in a glovebox prior to use. NMR spectra of air and moisture sensitive
compounds were recorded by using J. Young valve NMR tubes at ambient temperature
on either a Bruker AVII+400 ('H, 3C), a Bruker DRX-300 or a Bruker AVII+500. NMR
chemical shifts are referenced to internal solvent resonances and reported in parts per
million relative to TMS. Coupling constants are given in Hertz. Elemental analyses were
performed on an Elemental Vario Micro Cube.

(1-Me-3,5-tBu2-CsH3Al)(u-AlMes)Y(CsMes) (2).

To a solution of 100 mg of complex 1 (1 equiv., 0.218 mmol) dissolved in n-hexane a
solution of 15.72 mg AlMes (1 equiv., 0.218 mmol) in n-hexane was added. The reaction
mixture was stirred for 24 h at ambient temperature. Then, TMS was added to the orange-
yellow solution and stored at —40 °C to form crystals. Compound 2 was obtained as an
orange solid in 66% yield. The yield was taken after the solution over the crystals was
pipetted off and the remaining solvent evaporated at ambient temperature and pressure.

[(1-Me-3,5-tBu2-CsH3Al)(thf)(3,5-tBu2-CsH3(Al-Me)2)](3).

To a solution of 200 mg of complex 1 (2 equiv., 0.396 mmol) dissolved in thf/toluene a
slurry of AICI3 (1 equiv., 0.198 mmol) in thf/toluene was added. The reaction mixture was
stirred for 24 h at ambient temperature. Aliphatic phases derived therefrom were
concentrated in vacuo and the reddish precipitate was extracted with n-pentane and TMS
to achieve an orange solution which formed crystals at —-40 °C. Compound 3 was obtained
as an orange solid in 66% yield. '"H NMR, (500 MHz, C¢Ds¢, 8 °C): 6 6.21 (s, Hz, 2H, —
CH=), 4.31 (dd, *Jun = 2.0 Hz, 1H, —CH=), 4.29 (s, 2H, —CH=), 3.42 (s, 1H, -CH=), 3.15
(s, 4H, thf), 1.45 (s, 9H, C(CHs)3), 1.34 (s, 9H, C(CHs)3), 1.24 (s, 9H, C(CHs)3), 0.92 (s,
4H, thf), -0.18 (s, 3H, Al-CHs), -0.21 (s, 6H, AI-CHS3) ppm. 3C{'"H} NMR (126 MHz, C¢Ds,
8 °C): 6 197.9 (s, 2C, —CCMe3s), 197.3 (s, 1C, —CCMe3), 195.1 (s, 1C, —CCMe3), 112.1 (s,
1C, —-CH=), 106.1 (s, 1C, —-CH=), 77.5 (s, 1C, —CH=), 73.6 (s, 2C, —CH=), 70.1 (s, 2C, —
CH—(tn)), 65.8 (s, 1C, —CH=), 41.7 (s, 4C, —C(CH3)3), 31.0 (s, 12C, —C(CHa3)3), 25.3 (s, 2C,
—CH-Onp), -5.7 (s, 1C, —Al-CH3), -11.6 (s, 2C, —Al-CH3s) ppm. Elemental analysis:
Cs3Hs50Al30 (522.78 g/mol): C 71.70%, H 10.76%; found: C 70.98%, H 10.62%.
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[(1-Me-3,5-tBu2-CsH3Ga)(3,5-tBu2-CsH3i(Ga-Me)2)] (5).

To a solution of 200 mg of complex 4 (1 equiv., 0.280 mmol) dissolved in n-hexane a slurry
of GaCls (1 equiv., 0.280 mmol) in n-hexane was added. The reaction mixture was stirred
for 24 h an ambient temperature. The slurry was concentrated in vacuo and the reddish
precipitate was extracted with n-pentane and TMS to achieve an orange solution which
formed crystals at —40 °C. Compound 5 was obtained as an orange solid in 87% yield. 'H
NMR, (500 MHz, toluene-ds, —20 °C): 6 6.53 (s, 1H, —-CH=), 6.22 (s, 1H, —-CH=), 5.09 (s,
2H, —-CH=), 4.23 (s, 2H, —-CH=), 2.82 (s, 1H, -CH=), 1.26 (s, 18H, C(CH?s)3), 1.20 (s, 9H,
C(CH?3)3), 1.16 (s, 9H, C(CHs,)3), 0.13 (s, 3H, Ga-CHs), -0.06 (s, 6H, Ga—CHs) ppm.
1BC{'H} NMR (126 MHz, toluene-ds, —20 °C): & 200.0 (s, 2C, —CCMes), 199.3 (s, 1C, —
CCMes3), 188.1 (s, 1C, —-CCMe3), 113.1 (s, 1C, —CH=), 109.3 (s, 1C, —CH=), 82.3 (s, 2C,
Ga-CH=), 81.8 (s, 1C, —CH=), 57.8 (s, Hz, 1H, Ga—CH=), 41.0 (s, 2C, —C(CH3)3), 40.2 (s,
1C, —C(CHz3)3), 40.1 (s, 1C, —C(CH3)3), 30.5 (s, 6C, —C(CH3)3), 30.4 (s, 3C, —C(CHj3)3)),
30.1 (s, 3C, —C(CH3)3), -0.9 (s, 1C, —Ga—CH3), -8.0 (s, 2C, —Ga—CH3s) ppm. Elemental
analysis: C2oHs1Gas (608.85 g/mol): C 57.21%, H 8.44%; found: C 58.01%, H 11.82%.
The hydrogen result is outside the range of analytical purity, but no better elemental
analysis could be obtained to date.

[(1-Me-3,5-tBu2CsHzGaMe)(u-K)(thf)]. (6).

To a solution of 200 mg of complex 4 (1 equiv., 0.280 mmol) in n-hexane a slurry of KO{Bu
(2 equiv., 0.560 mmol) in n-hexane was added. The reaction mixture was stirred for 24 h
at ambient temperature, after addition of one drop thf. The slurry was concentrated in
vacuo and extracted with n-pentane, filtered and stored at -40 °C. Complex 6 was obtained
as colorless crystals (needles) in a yield of 68%. '"H NMR, (500 MHz, thf-ds, 26 °C): 5 6.63
(s, *dun = 1.63 Hz, 2H, Ga—CH=C), 5.74 (t, *Jun = 1.98 Hz, 1H, —-CH-), 1.27 (s, 18H,
C(CHs5)3), -0.09 (s, 3H, Ga—CH?s) ppm. *C{"H} NMR (126 MHz, thf-dg, 26 °C.): 6 161.7 (s,
2C, —-CCMe3), 121.2 (s, 1C, C-CH-C), 97.0 (s, 2C, Ga—-CH=), 39.3 (s, 2C, CCMe3s), 33.2
(s, 6C, C(CH3)3), -9.8 (s, 1C, Ga—CH3s) ppm. Elemental analysis: C1gH32GaKO (373.27
g/mol): C 5§7.92%, H 8.64%; found: C 55.76%, H 9.01%. The carbon result is outside the
range of analytical purity, but no better elemental analysis could be obtained to date.

[(1-Me-3,5-tBu.CsH:GaMe)][K(2.2.2-crypt)] (7).

To a solution of 100 mg of complex 6 (0.267 mmol) in Et2O a solution of 100.86 mg [2.2.2]-
cryptand in Et2O was added and stirred at ambient temperatures for 1 h. The mixture was
concentrated in vacuo and stored at -40 °C. Complex 7 was obtained as pale-yellow
crystals in a yield of 85%. 'H NMR, (400 MHz, thf-ds, 26 °C): 6 6.41 (s, *Jun = 1.7 Hz, 2H,
Ga—CH=C), 5.57 (t, 1H, 3Jun = 1.95 Hz, -CH-), 3.50 (s, 12H, —O(CH-).0-), 3.48-3.45 (t,
2Jun = 4.63 Hz, 12H, —N(CH2)(CH.)O), 2.50-2.47 (t, 12H, ?Jun = 4.61 Hz, -
N(CH2)(CH2)0O), 1.24 (s, 18H, C(CHs)3), -0.16 (s, 3H, Ga—CHs) ppm. *C{"H} NMR (101
MHz, thf-ds, 26 °C.): 6 159.0 (s, 2C, —CCMes), 119.7 (s, 1C, C-CH-C), 97.2 (s, 2C, Ga—
CH=), 71.4 (s, 6C, —O(CH2)0-), 68.5 (s, 6C, —N(CH2)(CH2)O), 54.8 (s, 6C, —
N(CH2)(CH2)O), 39.0 (s, 2C, CCMes3), 33.9 (s, 6C, C(CHa)3), -8.5 (s, 1C, Ga—CH3s) ppm.
Elemental analysis: C3z2Hs0GaKN20Og (677.66 g/mol): C 56.72%, H 8.92%, N 4.13%; found:
C 56.25%, H 9.07%, N 4.53%.
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NMR Spectra
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Figure S1. "H-NMR spectrum (500 MHz) of 3 in CsDe at 8 °C. The solvent residual
signal is marked with an asterisk.
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Figure S2. 3C{'H}-NMR spectrum (126 MHz) of 3 in CsDs at 8 °C. The solvent residual

signal is marked with an asterisk, impurities with #.
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Figure S3. 'H-"3C HSQC spectrum (126 MHz) of 3 in CsDs at 8 °C.
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Figure S4. "H-NMR spectrum (500 MHz) of 5 in toluene-ds at —20 °C. The solvent

residual signal is marked with an asterisk, impurities with #.
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Figure S5. 3C{'H}-NMR spectrum (126 MHz) of 5 in toluene-ds at —20 °C. The solvent

residual signal is marked with an asterisk, impurities with #.
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Figure S7. "H-NMR spectrum (500 MHz) of 6 in thf-ds at 26 °C. The solvent residual

signal is marked with an asterisk, impurities with #.
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Figure S8. 3C{'H}-NMR spectrum (126 MHz) of 6 in thf-dg at 26 °C. The solvent
residual signal is marked with an asterisk, impurities with #.
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Figure S9. 'H-"3C HSQC spectrum (126 MHz) of 6 in thf-ds at 26°C.
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Figure S10. "H-NMR spectrum (400 MHz) of 7 in thf-ds at 26 °C. The solvent residual

signal is marked with an asterisk, impurities with #.
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Figure S11. 3C{'H}-NMR spectrum (101 MHz) of 7 in thf-dg at 26 °C. The solvent

residual signal is marked with an asterisk, impurities with #.
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Mass spectrometry (MS)
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Figure S$12. Mass spectrum (El, 26 °C) of compound 3.
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Crystallography

X-Ray Crystallography and Crystal Structure Determinations. Crystals of 2—7 were
grown by standard techniques using saturated solutions of n-hexane/TMS. Suitable
crystals for X-ray structure analyses were selected in a glovebox and coated with Parabar
10312 (previously known as Paratone N, Hampton Research) and fixed on a nylon/loop
glass fiber. X-ray data for all compounds were collected on a Bruker APEX Il DUO
instrument equipped with an IuS microfocus sealed tube and QUAZAR optics for MoKq (A
= 0.71073 A) and CuKq (A = 1.54184 A) radiation. The data collection strategy was
determined using COSMO? employing w-scans. Raw data were processed using APEX*
and SAINT,®> corrections for absorption effects were applied using SADABS® and
TWINABS'. The structures were solved by direct methods and refined against all data by
full-matrix least-squares methods on F? using SHELXTL® and SHELXLE.® All graphics
were produced employing CCDC Mercury 3.10.1.7° Further details regarding the
refinement and crystallographic data are listed in Table S1 and in the CIF files. CCDC
depositions 2491667-2491671 contain all the supplementary crystallographic data for this
paper. These data can be obtained free of charge from the Cambridge Crystallographic
Data Centre via www.ccdc.cam.ac.uk/data_request/cif.
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Table S1. Crystallographic data for compounds 2, 3, 5, 6 and 7

CCDC
formula

M: [g mol ]
color

crystal
dimensions
[mm]
crystal
system
space
group
a[A]

b [A]

c [A]

al’]

B[]

v [°]

V[A%]

Z

TI[K]

Pcalcd [g
mol3]
 [mm]
F (000)

0 range [°]
unique
refins
observed
refins
Ri#/wR,
(I>20)P!
Ri%/wR: (all
data)!
GOF

2

2491668
CasHs1AlRY
530.55
yellow/plate

0.204 x 0.133
x 0.084

monoclinic
P24/c

15.1319(5)
9.5282(3)
20.7917(7)
90
102.0960(10)
90
2931.19(17)
4

100(2)

1.202

2.062

1136
1.376/28.304
7281

53686
0.0310/0.0639
0.0497/0.0695

1.037

3

2491670
Cs3HseAl0
552.74
orange/rhomb

0.242 x 0.142
x 0.140

monoclinic
P24/c

11.711(3)
17.119(4)
17.165(4)
90
90.059(10)
90
3441.2(14)
4

100(2)
1.067

0.132

1216
1.680/26.358
6955

56162
0.0501/0.1086
0.0749/0.1222

1.023

5

2491669
Ca9Hs1Gas
608.85
orange/rhomb

0.308 x 0.223 x
0.187

orthorhombic
P212124

10.4679(5)
14.1227(7)
20.4969(9)
90

90

90
3030.2(2)
4

100(2)
1.335

2.662

1272

1.987/ 30.518
9231

28350

0.0385/ 0.0790
0.0552/ 0.0851

0.984

6

2491667
C18H32GaKO
373.25
colourless
needle

0.440 x 0.126 x

0.064
monoclinic
P24/c

14.941(2)
12.0009(18)
10.9135(16)
90
92.077(3)
90
1955.5(5)

4

100(2)
1.268

1.618

792
1.364/26.387
3996

39297
0.0610/0.1436
0.0960/0.1600

1.041

7

2491671
CssH70N207GaK
751.76
colourless plate

0.093 x 0.123 x
0.208

monoclinic
P24/n

9.7173(12)
24.778(3)
17.120(2)
90
98.452(2)
90
4077.4(9)
4

100(2)
1.225

0.822

1624
1.456/26.372
5714

55659
0.0422/0.0822
0.0783/0.0955

1.004

@ Ry = 5(||Fo| - |Fell) / Z|Fol, Fo > 40(Fo). ! WRa = {S[W(Fo? - F)? 1 S[w(Fo?))"2.© GOF = [Ew(Fo? - F&2)2 / (no - np)]"2.
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Figure S13. Crystal structure of 2 (ellipsoids set at 50%). All hydrogen atoms have been
omitted for clarity. Selected interatomic distances (A) and angles (°): Y(1)---Al(1)
2.8233(5), Y(1)---Al(2) 2.7999(6), Y(1)—C(1) 2.8095(17), Y(1)-C(5) 2.5144(17), Y(1)-
C(14) 2.7281(19), Y(1)-C(26) 2.6928(19), Y(1)—-C(16)-C(29) 2.6268(17)-2.6614(17),
Al(1)-C(1) 2.0264(18), Al(2)—C(1) 2.0239(18), Al(2)—C(28) 1.9585(19), Al(2)-C(26)
2.048(2), Al(2)-C(27) 2.054(2), Al(1)-C(5) 2.0455(18), Al(1)—C(14) 2.0438(19), Al(1)—
C(15) 1.9559(18), C(1)-C(2) 1.484(2), C(2)—C(3) 1.367(2), C(3)-C(4) 1.459(2), C(4)-
C(5) 1.379(2); Al(2)-C(1)-Al(1)137.07(9), Al(2)-Y(1)-Al(1) 84.184(16).
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Figure S14. Crystal structure of 3 (ellipsoids set at 50%). Methyl hydrogen atoms have
been omitted for clarity. Selected interatomic distances (A) and angles (°): Al(1)-C(1)
2.072(3), Al(1)---Al(2) 2.6810(14), Al(1)—C(15) 2.040(3), Al(1)—-C(19) 2.042(3), Al(1)-
C(28) 1.971(3), Al(2)-C(29) 1.971(3), Al(2)-C(19) 2.037(3), Al(2)—C(15) 2.027(3), Al(2)-
C(5) 2.071(3), Al(3)-C(1) 1.980(3), Al(3)—C(5) 1.961(3), Al(3)-C(14) 1.968(3), Al(3)—
0(1) 1.936(2), C(1)-C(2) 1.421(4), C(2)-C(3) 1.411(4), C(3)-C(4) 1.407(4), C(4)-C(5)
1.428(4), C(15)-C(16) 1.400(4), C(16)—C(17) 1.427(4), C(17)-C(18) 1.389(4), C(18)—
C(19) 1.418(4); C(28)-Al(1)-C(15) 114.75(13), C(28)-Al(1)-C(19)-119.92(13), C(15)—
Al(1)-C(19) 85.28(12), C(28)-Al(1)-C(1) 110.13(13), C(15)-Al(1)-C(1) 111.03(11),
C(19)-Al(1)-C(1) 113.56(12), C(29)-Al(2)-C(15) 118.60(14), C(29)-Al(2)-C(19)
119.00(14), C(15)-Al(2)-C(19) 85.74(12), C(29)-Al(2)-C(5) 108.96(13), C(15)-Al(2)-
C(5) 108.23(11), C(19)-Al(2)-C(5) 114.53(11), O(1)-Al(3)-C(5) 106.60(11), O(1)-Al(3)-
C(14) 97.72(11), C(5)-Al(3)-C(14) 125.93(13), O(1)-Al(3)-C(1) 102.28(11), C(5)-Al(3)—
C(1) 98.37(12), C(14)-Al(3)-C(1) 122.82(13).
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Figure S$15. Crystal structure of 5 (ellipsoids set at 50%). Methyl hydrogen atoms have
been omitted for clarity. Selected interatomic distances (A) and angles (°): Ga(1)-C(1)
2.145(4), Ga(1)---Ga(2) 2.8018(6), Ga(1)-C(15) 2.038(4), Ga(1)-C(19) 2.113(4), Ga(1)—
C(28) 1.973(4), Ga(2)—C(29) 1.973(4), Ga(2)—-C(15) 2.032(4), Ga(2)-C(19) 2.104(4),
Ga(2)-C(5) 2.145(4), Ga(3)-C(14) 1.950(4), Ga(3)-C(1) 1.947(4), Ga(3)-C(5) 1.953(4),
C(1)-C(2) 1.421(5), C(2)—C(3) 1.395(6), C(3)-C(4) 1.399(6), C(4)-C(5) 1.416(5), C(15)—
C(16) 1.432(5), C(16)-C(17) 1.401(5), C(17)-C(18) 1.412(5), C(18)-C(19) 1.412(5);
C(28)-Ga(1)-C(15) 119.26(18), C(28)-Ga(1)-C(19) 119.98(18), C(15)-Ga(1)-C(19)
83.38(17), C(28)-Ga(1)-C(1) 110.99(17), C(15)-Ga(1)-C(1) 111.57(15), C(19)-Ga(1)—
C(1) 108.86(15); C(29)-Ga(2)—-C(15) 120.37(18), C(29)-Ga(2)-C(19) 119.41(19),
C(15)-Ga(2)-C(19) 83.73(16), C(29)-Ga(2)-C(5) 110.56(18), C(15)-Ga(2)-C(5)
109.47(15), C(19)-Ga(2)-C(5) 110.68(16), C(1)-Ga(3)-C(14) 130.4(2),C(1)-Ga(3)-C(5)
100.65(16), C(14)-Ga(3)—C(5) 128.9(2).
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Figure S$16. Crystal structure of 6 (ellipsoids set at 50%). All hydrogen atoms have been
omitted for clarity. Selected interatomic distances (A) and angles (°): Ga(1)-C(1)
1.893(5), Ga(1)—C(5) 1.895(5), Ga(1)-C(18) 1.963(5), C(1)-C(2) 1.395(6), C(2)-C(3)
1.424(6), C(3)-C(4) 1.423(6), C(4)-C(5) 1.393(6), K(1)-C(1) 3.295(5), K(1)-C(2)
3.149(4), K(1)-C(3) 3.095(4), K(1)-C(4) 3.188(4), K(1)-C(5) 3.296(5), Ga(1)---K(1)
3.4458(11); C(2)-C(1)-Ga(1) 120.4(3), C(1)-C(2)-C(3) 124.1(4), C(4)-C(3)-C(2) 128.1(4),
C(5)-C(4)-C(3) 124.3(4), C(4)-C(5)-Ga(1) 120.4(3).

‘=X, -y+1/2,z-1/2
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C20

Figure S17. Molecular structure of 7 (ellipsoids set at 50%). All hydrogen atoms and
lattice solvent have been omitted for clarity. Selected interatomic distances (A) and
angles (°): Ga(1)-C(1) 1.884(3), Ga(1)-C(5) 1.898(3), Ga(1)-C(14) 1.975(3), C(1)-C(2)
1.395(3), C(2)-C(3) 1.420(4), C(3)-C(4) 1.426(4), C(4)-C(5) 1.386(4); C(1)-Ga(1)-C(5)
104.52(11), C(14)-Ga(1)-C(1) 126.80(12), C(2)-C(1)-Ga(1) 119.15(19), C(4)-C(5)-
Ga(1) 118.8(2), C(1)-C(2)-C(3) 124.1(2), C(2)-C(3)—C(4) 128.9(2).
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DFT Calculations

Computational Details. DFT calculations were carried out with the Gaussian 16 program
package'' using the B3LYP hybrid functional'? in combination with the implemented
6-311++G(d,p) basis set for all atoms.™

The geometry for the model system [1-Me-3,5-tBu>-CsHzGal, representing the
gallatabenzene moiety of 7, was fully optimized without imposing any symmetry
constraints, and also within Cs symmetry, in which the tert-butyl substituents were related
by mirror symmetry. Both model systems [1-Me-2,6-tBuz>-CsH3Ga]- and [1-Me-3,5-
(SiMe3)2-CsHsGa]~ were also optimized within Cs symmetry, with respect to a plane
perpendicular to the heterocyclic ring plane. Model system [1-Mes-2,6-(SiMe3)2-CsH3Ga],
representing the gallatabenzene moiety of B, was optimized within Cs symmetry with
respect to the heterocyclic ring plane; a perpendicular mirror plane resulted in an
imaginary frequency due to the methyl group in para position of the mesityl substituent;
for the silyl substituents, all iPr groups were replaced by methyl groups. All structures
obtained were confirmed as true minima by calculating analytical frequencies.

The subsequent NBO analyses were carried out using NBO 6.0."* All NBO and structural
plots were generated using Chemcraft.’™> NICS calculations were performed with
Gaussian 16 at the 6-311++G(d,p) level of theory, using the default GIAO method.™
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Figure S18. DFT geometry and selected bond parameters for the model system [1-Me-3,5-tBuz2-CsHzGa]~
representing the gallatabenzene moiety of 7.

Table S2. NPA charges for selected atoms in Figure S18

Atom: | Ga | C1 | C2 | C3 | c4 | C5 | C6 | C7 | C11
NPAcharge: | +1.18 | -0.81 |-0.02 |-037 |-002 |-084 |-1.11 [-0.10 |-0.10

Table S$3. Hyperconjugative interactions and their NBO energies (in kcal/mol; threshold: 4 kcal/mol)
observed for the model system [1-Me-3,5-tBu2-CsHsGa]™ representing the gallatabenzene moiety of 7;
donor-acceptor interactions describing the delocalized 1 bonding within the ring are excluded

Donor NBO: Acceptor NBO: Energy:
o(Ga-C1) 0*(C2-C7) 8.8
o(Ga-C5) o*(C4-C11) 7.6
o(C1-H) 0*(C2-C3) 6.5
o(C5-H) 0*(C3-C4) 6.5
o(C3-H) 0*(C1-C2) 5.7
o(C3-H) 0*(C4-C5) 5.7
0(Ga-C6) o0*(Ga-C1) 4.9
o(Ga-C6) 0*(Ga-C5) 4.9
o(C11-C12) 0*(C4-C5) 2.4
o(C7-C10) 0*(C2-C3) 2.1
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Table S4. Coordinates of the DFT-optimized geometry (in C1 symmetry) for the model system [1-Me-3,5-
tBu2-CsHsGal representing the gallatabenzene moiety of 7
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Figure S19. DFT geometry and selected bond parameters for a model system [1-Me-3,5-tBuz-CsHsGaJ, in
which the tert-butyl substituents are related by mirror symmetry.

Table S5. NPA charges for selected atoms in Figure S19

Atom: | Ga | C1 | C2 | C3 | c4 | C5 | C6 | C7 | C11
NPA charge: | +1.18 | -0.82 |-0.02 |-037 |-002 [-082 |-1.11 |-0.10 |-0.10

Table S$6. Hyperconjugative interactions and their NBO energies (in kcal/mol; threshold: 4 kcal/mol)
observed for a model system [1-Me-3,5-tBu2-CsHsGa], in which the tert-butyl substituents are related by
mirror symmetry; donor-acceptor interactions describing the delocalized ™ bonding within the ring are
excluded

Donor NBO: Acceptor NBO: Energy:
o(Ga-C1) 0*(C2-C7) 7.6
o(Ga-C5) o*(C4-C11) 7.6
o(C1-H) 0*(C2-C3) 6.5
o(C5-H) 0*(C3-C4) 6.5
o(C3-H) 0*(C1-C2) 5.6
o(C3-H) 0*(C4-C5) 5.6
o(Ga-C6) o0*(Ga-C1) 4.9
o(Ga-Cb6) 0*(Ga-C5) 4.9
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Table S7. Coordinates of the DFT-optimized geometry for a model system [1-Me-3,5-tBu2-CsHsGa], in
which the tert-butyl substituents are related by mirror symmetry
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Figure S20. DFT geometry and selected bond parameters for the model system [1-Mes-2,6-(SiMe3)2-
CsHsGal representing the gallatabenzene moiety of B (Cs symmetry with respect to the heterocyclic ring
plane); for the silyl substituents, /Pr groups were replaced by methyl groups.

Table S8. NPA charges for selected atoms in Figure S20

Atom: | Ga | C1 | C2 | C3 | c4 | C5 | C6 | Si1 | Si2
NPA charge: | +1.33 |-114 |-017 |-036 |-0.18 |-1.13 |-043 |+1.63 | +1.63
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Table $9. Hyperconjugative interactions and their NBO energies (in kcal/mol; threshold: 4 kcal/mol)
observed for the model system [1-Mes-2,6-(SiMes)2-CsHsGa] ™ representing the gallatabenzene moiety of B;

donor-acceptor interactions describing the delocalized 1 bonding within the ring are excluded

Donor NBO: Acceptor NBO: Energy:
o(Ga-C1) o*(C2-H) 8.3
o(Ga-C5) 0*(C4-H) 8.3
o(Ga-C6) o0*(Ga-C1) 6.0
o(Ga-C6) 0*(Ga-Cb5) 6.1
o(C1-Si1) 0*(C2-C3) 5.6
o(C5-Si2) 0*(C3-C4) 5.5
o(Ga-C1) 0*(Ga-C6) 5.0
o0(Ga-C5) 0*(Ga-Cob) 52
o(C2-H) o0*(Ga-C1) 5.2
o(C4-H) 0*(Ga-C5) 5.0
o(C3-H) 0*(C1-C2) 49
o(C3-H) 0*(C4-C5) 5.0
o(C2-H) 0*(C3-C4) 4.8
o(C4-H) 0*(C1-C2) 4.8
m(C1-C2) 0*(Si1-C8) 4.0
m(C1-C2) 0*(Si1-C9) 4.0
m(C4-C5) 0*(Si2-C11) 4.0
m(C4-C5) 0*(Si2-C12) 4.0

Table S$10. Coordinates of the DFT-optimized geometry (in Cs symmetry) for the model system [1-Mes-

2,6-(SiMes)2-CsHsGa] representing the gallatabenzene moiety of B
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Figure S21. DFT geometry and selected bond parameters for the model system [1-Me-2,6-tBuz-CsHzGa]~
(Cs symmetry with regards to a plane perpendicular to the heterocyclic ring plane).

Table S9. NPA charges for selected atoms in Figure S21

Atom: | Ga | C1 | C2 | C3 | c4 | C5 | C6 | c7 | C11
NPA charge: | +1.22 | -059 |-022 |-036 |-022 |[-059 |-1.14 |-0.12 |-0.12

Table S10. Hyperconjugative interactions and their NBO energies (in kcal/mol; threshold: 4 kcal/mol)
observed for the model system [1-Me-2,6-tBu2-CsHsGa]-, donor-acceptor interactions describing the
delocalized 1T bonding within the ring are excluded

Donor NBO: Acceptor NBO: Energy:
o(Ga-C1) 0*(C2-H) 8.1
o(Ga-C5) 0*(C4-H) 8.1
0(Ga-C6) o0*(Ga-C1) 5.7
o(Ga-C6) 0*(Ga-C5) 5.7
o(C3-H) o*(C1-C2) 5.1
o(C3-H) 0*(C4-C5) 5.1
o(C2-H) o*(C3-C4) 4.7
o(C4—H) o*(C1-C2) 4.7
o(Ga-C1) o0*(Ga-C6) 4.5
o(Ga-C5) 0*(Ga-C6) 4.5
o(C2-H) o*(Ga-C1) 4.5
o(C4—H) o0*(Ga-Cb5) 4.5
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Table S11. Coordinates of the DFT-optimized geometry (in Cs symmetry) for the model system [1-Me-2,6-
Buz-CsHsGa]~

6 -1.893103000 0.016825000 1.266025000
6 -2.516659000 0.020018000 0.000000000
6 -0.532048000 0.011213000 1.566346000
1 -3.604646000 0.029002000 0.000000000
6 -1.893103000 0.016825000 -1.266025000
6 -0.532048000 0.011213000 -1.566346000
31 0.605431000 0.004354000 0.000000000
6 2.633981000 0.022103000 0.000000000
1 3.045778000 -0.475617000 0.884117000
1 3.045778000 -0.475617000 -0.884117000
1 3.012296000 1.051220000 0.000000000
1 -2.606180000 0.021273000 2.094558000
1 -2.606180000 0.021273000 -2.094558000
6 -0.038342000 -0.005829000 -3.024823000
6 -0.038342000 -0.005829000 3.024823000
6 0.720560000 -1.327235000 3.306157000
1 1.114168000 -1.355408000 4.332673000
1 0.054302000 -2.183868000 3.167889000
1 1.559063000 -1.447338000 2.615784000
6 -1.163774000 0.111152000 4.076207000
1 -1.735265000 1.035587000 3.949147000
1 -1.864174000 -0.726967000 4.013922000
1 -0.736720000 0.114524000 5.086590000
6 0.937517000 1.172144000 3.264361000
1 0.428219000 2.126409000 3.099586000
1 1.333383000 1.162818000 4.290044000
1 1.782593000 1.125005000 2.573443000
6 0.720560000 -1.327235000 -3.306157000
1 1.114168000 -1.355408000 -4.332673000
1 1.559063000 -1.447338000 -2.615784000
1 0.054302000 -2.183868000 -3.167889000
6 0.937517000 1.172144000 -3.264361000
1 0.428219000 2.126409000 -3.099586000
1 1.782593000 1.125005000 -2.573443000
1 1.333383000 1.162818000 -4.290044000
6 -1.163774000 0.111152000 -4.076207000
1 -1.735265000 1.035587000 -3.949147000
1 -0.736720000 0.114524000 -5.086590000
1 -1.864174000 -0.726967000 -4.013%922000
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Figure S22. DFT geometry and selected bond parameters for a model system [1-Me-3,5-(SiMe3)2-
CsHsGa], in which the silyl substituents are related by mirror symmetry.

Table S12. NPA charges for selected atoms in Figure S22

Atom: | Ga | C1 | C2 | C3 | c4 | C5 | C6 | Si1 | Si2
NPAcharge: | +1.17 | -078 |-050 |-030 |-050 |-078 |-1.11 |+1.61 |+1.61

Table S13. Hyperconjugative interactions and their NBO energies (in kcal/mol; threshold: 4 kcal/mol)
observed for the model system [1-Me-3,5-(SiMes)2-CsHsGal™; donor-acceptor interactions describing the
delocalized 1T bonding within the ring are excluded

Donor NBO: Acceptor NBO: Energy:
o(Ga-C1) o*(C2-Si1) 5.1
o(Ga-C5) 0*(C4-Si2) 5.1
o(C1-H) 0*(C2-C3) 5.8
o(C5-H) 0*(C3-C4) 5.8
o(C3-H) 0*(C1-C2) 5.6
o(C3-H) 0*(C4-C5) 5.6
0(Ga-C6) o0*(Ga-C1) 4.9
o0(Ga-C6) o*(Ga-C5) 4.9
o(C2-Si1) 0*(C3-C4) 4.9
o(C2-Si1) o0*(Ga-C1) 4.8
0(C4-Si2) 0*(C2-C3) 4.9
0(C4-Si2) 0*(Ga-Cb5) 4.8
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Table S14. Coordinates of the DFT-optimized geometry (in Cs symmetry) for the model system [1-Me-3,5-
(SiMes)2-CsHaGal”
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