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S1. Calculated structures (MP2/def2-TZVPP)
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S2. Data used for lattice enthalpy estimations

The thermodynamics for the formation of [Li»(SO2)s][B12Cli2] in the solid state were investigated.
Reaction enthalpies in the solid state were estimated by Born-Fajans-Haber cycles using the “volume-
based” thermodynamics (VBT) approach to access lattice enthalpies (Table S1).! The total lattice

potential energy, Upo OF a salt MpXq can be estimated from the formula unit volume, Vy, by:

Upot(MpXq) = 21 (@ Vi 2 + f3)

where Vy, is the molecular volume (in nm®), | is the lattice ionic strength, « and A are empirical

constants. The lattice enthalpy AH, was calculated by:

where ny and nx are equal to 3 for monoatomic ions, 5 for linear polyatomic ions, and 6 for polyatomic
nonlinear ions.

Table S1 Molecular volumes [nm®] and lattice enthalpies [kJ/mol]

Vi HL
[Li>(S05)][B1sClus] 0.9114 1482
[Li(SO,)el,[B12Cli2] 0.9114 851
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S3. Solid state packing of [Li2(SO2)s][B12Cl12]
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S4. Coordination sphere around Li* in [Liz(SO)s]**
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Section of the molecular structure of [Lix(SO,)s]*" showing the coordination environment around Li*
including bond distances [pm, bold] and valency units [v.u., italics]?>. Thermal ellipsoids are shown at
the 50% probability level. Selected bond angles [°]: O2-Li1-O5 169.3(4), O1-Li1-03 103.9(3), O3-Lil-
O7 115.3(4), O7-Li1-O1 140.8(4), O1-Li1-02 92.6(3), O1-Li1-O5 88.0(3), 03-Li1-02 91.8(3), O3-
Li1-O5 98.4(3), O7-Li1-02 86.5(3), O7-Li1-O5 86.3(3). The apical Li-O distances are longer (av.
215.9 pm, 0.15 valency units (v.u.)?) than the equatorial Li-O distances (av. 199.5 pm, 0.24 v.u.). The

sum of the bond valences around the lithium cation is 1.03 v.u. very close to the theoretical value of 1.

1. a) H. D. B. Jenkins, H. K. Roobottom, J. Passmore and L. Glasser, Inorg. Chem., 1999, 38,
3609, b) L. Glasser and H. D. B. Jenkins, Chem. Soc. Rev., 2005, 34, 866.

2. The contacts (in valency units [v. u.]) have been defined as s = exp[(Ro - R)/B], where R is the
experimental distance, and Ry and B are constants. (a) I. D. Brown, The Chemical Bond in
Inorganic Chemistry — The Bond Valence Model, Oxford University Press, Oxford, 2002; (b)

http://ccpl4.sims.nrc.ca/ccp/web-mirrors/i_d_brown/bond_valence_param/.
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