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1. Scheme S1. Mononuclear and dinuclear (OAc)TI"(CHs)2 structures.
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2. Scheme S2. Bond dissociation energies for the TI-C bond of (OAc)TI"(CHjs)..
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3. Scheme S3. Bond dissociation energies for the TI-O bond of (OAC)TI''(CHs)..
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4. Scheme S4. Protonolysis
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5. Scheme S5. TlI-dimethyl reductive elimination transition states with water.
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6. Scheme S6. TI-dimethyl reductive substitution transition states with water.
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7. Scheme S7. TI(CHa)2" cation functionalization transition states.
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8. Scheme S8. TI(CHja)." cation functionalization transition states stabilized by H-O.
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9. Scheme S9. Hydride and hydrogen atom transfer.
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10. Scheme S10. Thermodynamics for methyl transfer.
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11. Scheme S11. Cationic methyl group transfer.
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12. Scheme S12. Thermodynamics for acetate transfer.
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13. Scheme S13. Bond dissociation energies for the TI-C bond of (OAc).TI"'(CHs).
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14. Scheme S14. Bond dissociation energies for the TI-O bond of (OAc),TI"'(CHs).
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15. Scheme S15. Monoalkylthallium reductive elimination transition State
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16. Scheme S16. Monoalkylthallium nucleophilic substitution with H2O.
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17. Scheme S17. Bond dissociation energies for [(OAc) TI(CH3)]*.
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18. Scheme S18. Bond dissociation energies for [(OAc)2TI(CHs3)].
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