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Figure S1. Figure S1. 7Li NMR spectra ([D8]THF, 300 K) of (a) crystalline 
[{Li(THF)4}+{Al(TMP)(iBu)3}−] 1·(THF)4 and (b) [{Li(THF)4}+{Al(TMP)(iBu)3}−] 1·(THF)4  at 
different concentrations (top = ~1 mg/mL, bottom = ~30 mg/mL) showing the 
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Figure S2. 1H NMR spectra ([D8]THF) of the variable temperature study performed on 
crystalline [{Li(THF)4}+{Al(TMP)(iBu)3}−] 1·(THF)4.

Figure S3. 27Al NMR spectrum ([D8]THF, 300 K) of crystalline [{Li(THF)4}+{Al(TMP)(iBu)3}−] 
1·(THF)4 showing the 27Al resonance at 139.81 ppm. Note that a small amount of 
[{Li(THF)4}+{Al(iBu)4}−] (3) (at 152.65 ppm) was also present in the reaction mixture.

Figure S4. 27Al NMR spectrum ([D8]THF, 300 K) of [{Li(THF)4}+{Al(iBu)4}−] (3). 

Figure S5. Overlay of 1H NMR spectra ([D8]THF) of [{Li(THF)4}+{Al(TMP)(iBu)3}−] 1·(THF)4 (top) 
and in situ [LiTMP + Al(iBu)3] (1) (bottom) (273 K) showing the remarkable disimilarity 
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1·(THF)4 (top) and in situ [LiTMP + Al(iBu)3] (1) (bottom) (273 K) showing the common 
[Li(THF)4]+ resonance and the additional Li species that are present in the in situ 
mixture.

Figure S7. 1H NMR spectrum (C6D6, 300 K) of crystalline [(THF)·Li(µ-TMP)(µ-iBu)Al(iBu)2] 1·THF + 
anisole after 24 hours stirring in THF, showing unreacted anisole.

Figure S8. 1H NMR spectrum (C6D6, 300 K) of in situ [LiTMP + Al(iBu)3 + THF] (1·THF) + anisole in 
hexane, showing unreacted anisole. Note that there is a minute amount of 
metallation observed due to a trace excess of LiTMP present in the mixture. 

Figure S9. Known molecular structure of [(THF)·Li(µ-TMP)(µ-OC4H7)Al(iBu)2] 4. All hydrogen 

atoms are omitted for clarity.

Figure S10. 1H NMR spectrum ([D8]THF, 300 K) of pre-prepared Li(anisolyl) + 
[{Li(THF)4}+{Al(iBu)4}−] (3) showing the inefficient trapping by the salt.

Figure S11. 1H NMR spectrum ([D8]THF, 300 K) of the reaction between pre-prepared Li(anisolyl) 
+ Al(TMP)(iBu)2 showing the near-quantitative Al(anisolyl) product

Figure S12. The aryl region of the 13C NMR spectrum ([D8]THF, 300 K) of the reaction between 
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Figure S13. 1H NMR spectrum (C6D6, 300 K) of the reaction between [LiTMP + Al(TMP)(iBu)2] (2) + 
anisole in THF, showing the deprotonation of anisole producing Al(anisolyl) complex.

Figure S14. 1H NMR spectrum ([D8]THF, 300 K) of [LiTMP + Al(TMP)(iBu)2] (2) after 24 hours 
stirring in THF, showing small resonances for deprotonated THF.
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Figure S15. 1H NMR spectrum ([D8]THF, 300 K) of [(THF)Li(µ-TMP)(µ-OC4H7)Al(iBu)2] (4) + anisole 
in THF after stirring for 24 hours, showing unreacted anisole.

Figure S16. 1H-DOSY NMR spectrum of [LiTMP + Al(TMP)(iBu)2] (2) in bulk THF. 

Figure S17. Overlay of 1H NMR spectra (C6D6, 300 K) of LiTMP + THF after 30 mins (bottom) and 

24 hours (top).

Figure S18. Part of the aryl region of the 1H NMR spectrum ([D8]THF, 300 K) of LiTMP + anisole in 
THF, showing that lithiation occurs but only to a small extent.

Figure S19. 1H NMR spectrum (C6D6, 300 K) of pre-prepared Li(anisolyl) + TMP(H) showing 
formation of LiTMP.
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Figure S21. Overlay of 1H NMR spectra ([D8]THF, 300 K) of iBuLi (top), Al(TMP)(iBu)2 (middle), and 
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Figure S22. 13C dept135 NMR spectrum ([D8]THF, 300 K) of [{Li(THF)4}+{Al(iBu)4}−] (3). Note that 
the CH2 resonance of iBu is not visible.

Figure S23. 1H-13C HSQC NMR spectrum ([D8]THF, 300 K) of [{Li(THF)4}+{Al(iBu)4}−] (3) showing the 
broadness of the CH2-Al resonance.

Figure S24. “Al-iBu” methylene proton resonance region of the 1D 1H, 1H-{27Al} and associated 
27Al NMR spectra of a mixture of crystalline [{Li(THF)4}+{Al(TMP)(iBu)3}−] 1·(THF)4 and 
[{Li(THF)4}+{Al(iBu)4}−] (3). (a) 1H NMR spectrum showing broadened resonances for 
both species; (b) as for (a) but with continuous wave narrow-band 27Al decoupling by 
irradiation at 27Al = 152.72 ppm; (c) as for (a) but with continuous wave narrow-
band 27Al decoupling by irradiation at 27Al = 139.84 ppm. (d) labelled 27Al spectrum 
from S3.

Figure S25. Correlation data confirming resonance relationships between 27Al and 1H nuclei. (a) 
Phase-sensitive gradient selected 2D [1H, 27Al] HSQC optimized for maximum signal 
intensity. (b) Phase-sensitive gradient selected 2D [1H, 27Al] HSQC-TOCSY revealing 
27Al-associated iBu proton spin-systems for two independent species. It is particularly 
notable that the presence of a signal for the iBu methine proton of the more 
symmetrical species is detected via HSQC-TOCSY below the THF signal at 1.78 ppm.
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Figure S1. 7Li NMR spectra ([D8]THF, 300 K) of (a) crystalline [{Li(THF)4}+{Al(TMP)(iBu)3}−] 1·(THF)4 and 
(b) [{Li(THF)4}+{Al(TMP)(iBu)3}−] 1·(THF)4  at different concentrations (top = ~1 mg/mL, bottom = ~30 
mg/mL) showing the changes in chemical shift of the [Li(THF)4]+ cation  with concentration.
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Figure S2. 1H NMR spectra ([D8]THF) of the variable temperature study performed on crystalline 
[{Li(THF)4}+{Al(TMP)(iBu)3}−] 1·(THF)4.

 Figure S3. 27Al NMR spectrum ([D8]THF, 300 K) of crystalline [{Li(THF)4}+{Al(TMP)(iBu)3}−] 1·(THF)4 
showing the 27Al resonance at 139.81 ppm. Note that a small amount of [{Li(THF)4}+{Al(iBu)4}−] (3) (at 
152.65 ppm) was also present in the reaction mixture.
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Figure S4. 27Al NMR spectrum ([D8]THF, 300 K) of [{Li(THF)4}+{Al(iBu)4}−] (3). 
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Figure S5. Overlay of 1H NMR spectra ([D8]THF) of [{Li(THF)4}+{Al(TMP)(iBu)3}−] 1·(THF)4 (top) and in 
situ [LiTMP + Al(iBu)3] (1) (bottom) (273 K) showing the remarkable disimilarity between the two 
mixtures.
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Figure S6. Overlay of 7Li NMR spectra ([D8]THF) of [{Li(THF)4}+{Al(TMP)(iBu)3}−] 1·(THF)4 (top) and in 
situ [LiTMP + Al(iBu)3] (1) (bottom) (273 K) showing the common [Li(THF)4]+ resonance and the 
additional Li species that are present in the in situ mixture.

anisole

Figure S7. 1H NMR spectrum (C6D6, 300 K) of crystalline [(THF)·Li(µ-TMP)(µ-iBu)Al(iBu)2] 1·THF + 
anisole after 24 hours stirring in THF, showing unreacted anisole.
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Figure S8. 1H NMR spectrum (C6D6, 300 K) of in situ [LiTMP + Al(iBu)3 + THF] (1·THF) + anisole in 
hexane, showing unreacted anisole. Note that there is a minute amount of metallation observed due 
to a trace excess of LiTMP present in the mixture. 

Figure S9. Known molecular structure of [(THF)·Li(µ-TMP)(µ-OC4H7)Al(iBu)2] 4. All hydrogen atoms 

are omitted for clarity.
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Figure S10. 1H NMR spectrum ([D8]THF, 300 K) of pre-prepared Li(anisolyl) + [{Li(THF)4}+{Al(iBu)4}−] (3) 
showing the inefficient trapping by the salt.
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Figure S11. 1H NMR spectrum ([D8]THF, 300 K) of the reaction between pre-prepared Li(anisolyl) + 
Al(TMP)(iBu)2 showing the near-quantitative Al(anisolyl) product.
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Figure S12. The aryl region of the 13C NMR spectrum ([D8]THF, 300 K) of the reaction between pre-
prepared Li(anisolyl) + Al(TMP)(iBu)2 showing the Al(anisolyl) product. 
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Figure S13. 1H NMR spectrum (C6D6, 300 K) of the reaction between [LiTMP + Al(TMP)(iBu)2] (2) + 
anisole in THF, showing the deprotonation of anisole producing the Al(anisolyl) complex.

Figur

deprotonated THF ring

e S14. 1H NMR spectrum ([D8]THF, 300 K) of [LiTMP + Al(TMP)(iBu)2] (2) after 24 hours stirring in THF, 
showing small resonances for deprotonated THF.
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Figure S15. 1H NMR spectrum ([D8]THF, 300 K) of [(THF)·Li(µ-TMP)(µ-OC4H7)Al(iBu)2] (4) + anisole in 
THF after stirring for 24 hours, showing unreacted anisole.

Figure S16. 1H-DOSY NMR spectrum of [LiTMP + Al(TMP)(iBu)2] (2) in bulk THF. 
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Figure S17. Overlay of 1H NMR spectra (C6D6, 300 K) of LiTMP + THF after 30 mins (bottom) and 24 

hours (top).
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Figure S18. Part of the aryl region of the 1H NMR spectrum ([D8]THF, 300 K) of LiTMP + anisole in 
THF, showing that lithiation occurs but only to a small extent.
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Figure S19. 1H NMR spectrum (C6D6, 300 K) of pre-prepared Li(anisolyl) + TMP(H) showing formation 
of LiTMP.
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Figure S20. 1H NMR spectrum ([D8]THF, 300 K) of Al(TMP)(iBu)2 + iBuLi.
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Figure S21. Overlay of 1H NMR spectra ([D8]THF, 300 K) of iBuLi (top), Al(TMP)(iBu)2 (middle), and the 
mixture of both (bottom).
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Figure S22. 13Cdept135 NMR spectrum ([D8]THF, 300 K) of [{Li(THF)4}+{Al(iBu)4}−] (3). Note that the 
CH2 resonance of iBu is not visible.



Supporting Information

CH2 (iBu)

Figure S23. 1H-13C HSQC NMR spectrum ([D8]THF, 300 K) of [{Li(THF)4}+{Al(iBu)4}−] (3) showing the 
broadness of the CH2-Al resonance.
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Figure S24. “Al-iBu” methylene proton resonance region of the 1D 1H, 1H-{27Al} and associated 27Al 
NMR spectra of a mixture of crystalline [{Li(THF)4}+{Al(TMP)(iBu)3}−] 1·(THF)4 and 
[{Li(THF)4}+{Al(iBu)4}−] (3). (a) 1H NMR spectrum showing broadened resonances for both species; (b) 
as for (a) but with continuous wave narrow-band 27Al decoupling by irradiation at 27Al = 152.72 
ppm; (c) as for (a) but with continuous wave narrow-band 27Al decoupling by irradiation at 27Al = 
139.84 ppm. (d) labelled 27Al spectrum from S3.
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Figure S25. Correlation data confirming resonance relationships between 27Al and 1H nuclei. (a) 
Phase-sensitive gradient selected 2D [1H, 27Al] HSQC optimized for maximum signal intensity. (b) 
Phase-sensitive gradient selected 2D [1H, 27Al] HSQC-TOCSY revealing 27Al-associated iBu proton spin-
systems for two independent species. It is particularly notable that the presence of a signal for the 
iBu methine proton of the more symmetrical species is detected via HSQC-TOCSY below the THF 
signal at 1.78 ppm.
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