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Table S1: Tabulated survey scans for compounds 1 - 15, 19.

Atomic Percentage (%)

Compound

N 0] F Na Mg Si S Cl K Ca Ga Br I
1 56.5 - 19.1 03 - - - - 14.3 - - 9.5 - 0.4
2 50.3 - 217 7.2 - - - - 12.1 - - 8.6 - -
3 57.1 - 239 9.6 - - - 2.6 - - - 23 - 4.5
4 903 35 22 - - - - - 0.3 - - 3.1 - 0.6
5 65.5 - 18.1 1.3 - - 0.3 - 27 89 - 22 - 0.9
6 50.3 - 25.0 158 - - 1.8 5.0 - - - 2.0 - 0.1
7 51.7 - 19.0 - - - - - 19.9 - - 9.5 - -
8 68.7 - 15.1 - - - - - - - - 6.5 - 9.7
9 85.1 - 8.3 - - - - - - - - 3.5 - 3.1
10 41.9 - 170 5.6 04 - - - 21.8 - - 13.4 - -
11 67.5 - 10,0 14 02 - - - - - - 69 126 13
12 53.4 - 10.2 - - - - - - - - 8.2 - 28.3
13 42.6 - 203 3.6 - 0.6 - - 19.7 - 0.6 122 - 0.3
14 34.9 - 10.0 424 - - - - 7.8 - - 4.9 - -
15 55.1 - 16.0 18.3 - - - - - - - 4.2 - 6.4
19 8.7 - 55.5 - - - - - 0.2 - - 35.5 - -

Note: Varying levels of contamination were observed for most of the samples analyzed.

Common contaminants were found to be iodine, oxygen, carbon, and fluorine. The source of the

iodine is postulated to come from cross-contamination arising from the vacuum chamber of the

XPS instrument, as it was not only observed in samples related to this study, but in other data
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from unrelated work. Carbon and oxygen arise from the adhesive tape used in sample
preparation. Alternatively, the oxygen could have been a result of possible oxidation of the
samples. Despite the use of an argon filled glovebox for sample preparation and introduction to
the XPS instrument, the sensitivity of the gallium compounds to oxygen and water could have
lead to some oxidation on the surface of some samples, causing oxygen contamination, however,
because of the strict anaerobic conditions employed, this was assumed to be negligible. Any
additional carbon and oxygen contamination could be resulting from excess solvent present in the
samples, due to incomplete drying. The presence of fluorine in the survey spectra is likely a result
of the fluoropolymer lining in the sample vial caps, which were used for synthesis and
transportation of the samples. Overall, none of the contaminants were believed to interfere with
any of the results of this study, as the gallium signals were used for characterization and

assignment for all compounds, of which there was no contamination source.
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Figure S1: Wagner plot of gallium halides using Ga 2p;,; binding energy. Symbol legend: diamond = chloride
ligands; square = bromide ligands; triangle = iodide ligands.
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Figure S2: Wagner plot of Ga-Ga compounds using Ga 2p;,; binding energy. Symbol legend: diamond =
synthesized gallium-cryptand complexes; square = chloride and iodide ligands and O/N donors; triangle =
iodide and terphenyl ligands.
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Figure S3: Wagner plot of Ga(I) compounds using Ga 2ps,; binding energy. Symbol legend: diamond = halide
ligands; square = chloride ligands and O/N donors; triangle = organic ligands.
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Figure S4: Wagner plot of gallium-chloride and gallium-nitrogen compounds using Ga 2p;,; binding energy.

Symbol legend: diamond = Ga(IIl); square = Ga(Il); triangle = Ga(I).
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Figure S5: Wagner plot of gallium-iodide compounds using Ga 2ps; binding energy. Symbol legend: diamond
= Ga(IID); square = Ga(Il).
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Table S2: Auger parameters and relevant shifts for compounds analyzed using Ga 2p;,, binding energy.

Auger Parameter, Relaxation Final State Initial State

Compound o (eV) ABg (V) AB (V) g1in Aq’ (eV)  Shift, AR (eV)  Shift, Ae (V)
Gagm) (meas) 2184.50 - - - - -
Gagm (lit) 2184.88 i i i i i
4 2180.60 101 -491 -3.90 11.95 0.94
5 2180.86 176 -6.40 464 232 0.56
6 2180.96 282 2736 3.54 177 11,05
7 2180.25 237 662 425 2.13 L0.25
8 2180.49 187  -5.88 401 201 0.14
9 2181.34 184 -5.00 3.16 11.58 20.26
10 2179.94 336 -7.92 456 2.8 -1.08
1 2180.62 206 -6.84 3.88 -1.94 11,02
12 2181.40 268 -578 3.10 11.55 113
13 2180.26 361 785 424 2.12 11,49
14 2179.97 305 758 453 227 20.79
15 2180.70 223 =603 :3.80 -1.90 033
18 2183.30 041 -6l -1.20 -0.60 0.19
19 (meas) 2180.40 131 -5.41 4.10 2.05 0.74
19 (lit) 2180.25 096  -5.16 425 2.13 1.22
1 2180.15 200 -637 435 2.18 0.16
2 2180.19 208 -6.39 431 2.16 0.08
3 2180.81 241 =610 13.69 11.85 0.57
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