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S1: DFT-calculated symmetries for AlH; complexes at the B3LYP/6311G(d,p) level of

theory.

Ligand Highest Symmetry

BDMA (2:1) Cs
DIOX (2:1) Cav
TEA(L:1) Ca
TMEDA (2:1) C:
TMPDA (2:1) C,

S2: Cartesian coordinates and Geometrical parameters for AlH3;-2BDMA

e Cartesian coordinates at the B3LYP/6311G(d,p) level of theory (C, symmetry):
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Geometrical parameters for AlHz-2BDMA (C2 symmetry; distances in A; angles in deg):

1.49498
106.776°

1.61592

S3: Cartesian coordinates and Geometrical parameters for AlH3;-2TMEDA

6

Cartesian coordinates at the B3LYP/6311G(d,p) level of theory (C; symmetry):
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0.979159000
-0.545399000
1.377202000
2.776483000
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Geometrical parameters for AlHz-2TMEDA (C; symmetry; distances in A; angles in deg):

S4: Cartesian coordinates and Geometrical parameters for AlH;-:2TMPDA
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2.961477000
1.843632000
1.719621000
4.463946000

Cartesian coordinates at the B3LYP/6311G(d,p) level of theory (C, symmetry):

0.216780000
-0.621712000
0.000000000
0.708965000
-0.995844000
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4.558920000
5.110479000
2.947205000
2.838701000
2.436633000

-2.566851000
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-1.566644000
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0.478144000
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Geometrical parameters for AlHz- TMPDA (C, symmetry; distances in A; angles in deg):

1.912190000
2.707441000

-1.843780000
-1.409132000

-1.624565000
-0.104278000

S5: Cartesian coordinates and Geometrical parameters for AlH3-2DIOX

3
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Cartesian coordinates at the B3LYP/6311G(d,p) level of theory (C, Symmetry):

0.000000000
-1.418893000
0.000000000
1.418893000
0.000000000
1.192727000
2.031156000
1.229733000
1.170602000
2.024571000
1.219846000
-1.192727000
-1.229733000
-2.031156000
0.000000000
-1.170602000
-2.024571000
-1.219846000
0.000000000
-1.192727000
-2.031156000
-1.229733000
-1.170602000
-2.024571000

0.000000000
0.000000000
0.000000000
0.000000000
2.158396000
2.838486000
2.278762000
2.799640000
4.275961000
4.826495000
4.292629000
2.838486000
2.799640000
2.278762000
4.950418000
4.275961000
4.826495000
4.292629000

-2.158396000
-2.838486000
-2.278762000
-2.799640000
-4.275961000
-4.826495000

0.130533000
0.880958000
-1.483371000
0.880958000
0.180662000
-0.267105000
0.146919000
-1.362079000
0.224510000
-0.174748000
1.323141000
-0.267105000
-1.362079000
0.146919000
-0.223544000
0.224510000
-0.174748000
1.323141000
0.180662000
-0.267105000
0.146919000
-1.362079000
0.224510000
-0.174748000
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Geometrical parameters for AlH3-2DIOX (C,, symmetry; distances in A; angles in deg):

S6: Cartesian coordinates and Geometrical parameters for AlHz;- TEA

3
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-1.219846000
1.192727000
1.229733000
2.031156000
0.000000000
1.170602000
2.024571000
1.219846000

Cartesian coordinates at the B3LYP/6311G(d,p) level of theory (C3 symmetry):

0.000000000
-0.022921000
1.371355000
-1.348434000
0.000000000
-0.668928000
-1.681237000
-0.737623000
0.000000000
0.128450000
0.970180000

-4.292629000
-2.838486000
-2.799640000
-2.278762000
-4.950418000
-4.275961000
-4.826495000
-4.292629000

0.000000000
-1.570271000
0.765285000
0.804986000
0.000000000
1.244896000
1.243412000
1.162463000
2.561933000
2.648626000
2.703975000

1.323141000
-0.267105000
-1.362079000

0.146919000
-0.223544000

0.224510000
-0.174748000

1.323141000

1.883481000
2.197320000
2.197320000
2.197320000
-0.240401000
-0.755536000
-0.356467000
-1.849376000
-0.370722000
0.709435000
-0.849028000
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Geometrical parameters for AlHz- TEA (Cs symmetry; distances in A; angles in deg):

1.601

-0.647282000
-0.743647000
-0.637911000
-0.236208000
-2.218699000
-2.358002000
-2.826801000
-2.604105000
1.412575000
1.917444000
1.375533000
2.218699000
2.229552000
1.856621000
3.251387000

'y
.

101.301 (e

2.124

3.380669000
-1.201756000
-1.220031000
-2.077699000
-1.280966000
-1.213072000
-0.511787000
-2.250898000
-0.043139000

0.834288000

0.057569000
-1.280966000
-1.435554000
-2.192188000
-1.129772000

110.027
1.504

-0.695152000
-0.755536000
-1.849376000
-0.356467000
-0.370722000

0.709435000
-0.849028000
-0.695152000
-0.755536000
-0.356467000
-1.849376000
-0.370722000

0.709435000
-0.849028000
-0.695152000

3 (¢
\ !

108.910 %

{

-3

S9



Electronic Supplementary Material (ESI) for Dalton Transactions
This journal is © The Royal Society of Chemistry 2013

S7: Stacked FT-IR (a) and Raman spectra (b) of AlHs TEA. The FT-IR spectrum was
measured for a sample in the gas phase and the Raman spectrum was recorded for a neat
liquid sample.
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S8: Stacked Raman and FT-IR spectra of AlH;*TMPDA and AlH3 TMEDA. (a) and (c) are
FT-IR and Raman spectra of AlH;>TMPDA, and (b) and (d) are FT-IR and Raman spectra
of AlH3 - TMEDA,; respectively. FT-IR spectra were measured in a Nujol Mull, and Raman
spectra were recorded for solid samples.
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S9: Stacked FT-IR spectra (a) and Raman spectra (b) of AlH3-2BDMA. The FT-IR
spectrum was measured in a Nujol Mull, and the Raman spectrum was recorded for the

solid.

% Transmittance

Raman intensity

15

10

(a)

5.0—5
4.5—5
-u]—f
3.5—5
3.0—5
2.5—5
2.0—5

159

057

0.0

3500 3000 2500

2000 1500
Wavenumbers (em-1)

1000

S12



Electronic Supplementary Material (ESI) for Dalton Transactions
This journal is © The Royal Society of Chemistry 2013

S10: Stacked Raman and FT-IR spectra of AlH3-nEt,O and AlH3-DIOX. (a) and (c) are FT-
IR and Raman of AlH3-nEt,0, and (b) and (d) are FT-IR and Raman of AlH;:DIOX;
respectively. FT-IR spectra were measured in a Nujol Mull and the Raman spectra
recorded as a solid.
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