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Table 1. Crystal data and structure refinement details.

Lithium magnesiate 1 2 3 5 6

Formula CsgHooLioMgoNy  CyoHjgoliaMgoNg  CagHogLirMgoNy CyeHgsLi:MgoN4O,  CioHsgLiMgO,
Formula weight 665.64 751.78 745.76 669.59 329.74
Crystal system Orthorhombic Monoclinic Monoclinic Monoclinic Monoclinic
Space group P bca P2,/n P2, P2,/c C2/c

a [A] 13.8489(4) 12.0911(7) 9.9060(12) 10.0718(2) 10.5458(8)
b[A] 17.5351(6) 15.5710(7) 14.5510(13) 13.5833(2) 22.265(2)
c[A] 19.0192(7) 13.7974(7) 17.7804(17) 16.9469(3) 18.0116(12)
£l 90 101.390(6) 96.405(11) 95.751(2) 93.437(7)
V[A3] 4618.7(3) 2546.5(2) 2546.9(5) 2306.81(7) 4221.6(6)

Z 4 2 2 2 8

Peatea[g cm3] 0.957 0.980 0.972 0.964 1.038
Absorption coefficient [mm~'] 0.641 0.078 0.077 0.678 0.090

T [K] 123(2) 123(2) 123(2) 123(2) 123(2)
Radiation type, wavelength [A]  CuKa, 1.54180 MoKa, 0.71073 MoKa, 0.71073 CuKa, 1.54180 MoKa, 0.71073
0 range for data collection [°] 6.39 to 73.34 3.42 t0 26.00 2.92 t0 26.00 6.18 to 73.59 3.03 t0 26.00
Reflections collected 14556 13451 see experimental 17305 11951
Reflections unique 4547 4986 7794 4601 4082
Data/restraints/parameters 3327 3167 4128 4029 2704
Goodness-of-fit on F?2 253 275 484 231 228

Final R indexes [[>2c (I)] 1.023 1.035 0.940 1.042 1.103
oty RZOBULRCOTOO R0 Romr koo
Largest diff. peak/hole R;=0.0709 R;=0.1148 R;=0.1355 R;=0.0565 R;=0.1318
[e.A3] wRy>=0.1596 wR,=0.2114 wR,=0.1895 wR,=0.1521 wR,=0.2721



[ NMR spectra of 1, [TMPDA-Li(pn-"Bu),Mg("Bu)|, ]
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Fig. S1. '"H NMR Spectrum of 1 in cyc-C¢Dy, solution.
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Fig. S2. "Li NMR Spectrum of 1 in ¢yc-CgD, solution.
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Fig. S3. 3C NMR Spectrum of 1 in ¢yc-CgD, solution.

[ NMR spectra of 2, [(PMDETA)Li(u-"Bu)Mg(u-"Bu)(”Bu)], ]
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Fig S4. '"H NMR Spectrum of 2 in cyc-C¢Dy, solution.
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Fig. S5. ’Li NMR Spectrum of 2 in ¢yc-CgD, solution.
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Fig. S6. 'H-DOSY spectrum of 2 in D3-toluene solution.
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Fig. S7. log D —log FW representation from the 'H-DOSY data obtained for the mixture of 2, TPhN,
PhN and TMS in D3-toluene
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Fig. S8. Variable temperature experiments of 2 in D3-toluene.
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NMR spectra of 3, [(R,R)-TMCDA -Li(u-Bu),Mg(Bu)], ]
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Fig. S9. "H NMR Spectrum of 3 in cyc-Cy¢D,, solution.
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Fig. S10. "Li NMR Spectrum of 3 in ¢yc-C¢D), solution.
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Fig. S11. 3C NMR Spectrum of 3 in cyc-C¢Dy, solution.
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Fig. S12. 13C DEPT spectrum of 3 in cyc-C4D, solution.
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Fig. S13. COSY spectrum of 3 in cyc-Cy¢D1, solution.
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Fig. S12. HSQC spectrum of 3 in cyc-Cy¢Dy; solution.
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[ NMR spectra of 4, [(TMEDA)-LiMg"Bu;|x ]
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Fig. S12. 'TH NMR Spectrum of 4 in cyc-C¢D, solution.
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Fig. S13. 7Li NMR Spectrum of 4 in cyc-C¢Dy; solution.

S11



Electronic Supporting Information

= I~ S = =
= ™~ & ™ - o
w = il - o
. L.
e At e - portr? b i
T T T T T T T T T T T T T T T T 1
7 65 60 53 50 45 40 35 30 25 20 15 10 3 0 -5 ppm

Fig. S14. 3C NMR Spectrum of 4 in cyc-C¢D; solution.

NMR spectra of 5, [TMEDA -Li(u-"Bu)(p-O”"Bu)Mg(”Bu)],
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Fig. S15. 'TH NMR Spectrum of compound 5 in cyc-C¢D, solution.
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Fig. S16. 'Li NMR Spectrum of compound 5 in cyc-C¢Dy; solution.

[ NMR spectra of 6, [(dioxane)-Li(u-"Bu),Mg("Bu)]., ]

B i A e ML L LR S e B

7 [ 5 4 3 2 1 [ -1 -2 -3 ppim

Fig. S17.'H NMR Spectrum of 6 in D8-tol solution at 343K.
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Fig. S18. 'Li NMR Spectrum of compound 6 in D8-toluene solution at 343K.
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Fig. S19. 3C NMR Spectrum of compound 6 in D8-toluene solution at 343K.
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[ NMR spectra of free Lewis bases
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Fig. S20. '"H NMR Spectrum of TMPDA in cyc-C¢Dy; solution.
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Fig. S21. 3C NMR Spectrum of TMPDA in cyc-C¢D;, solution.
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Fig. S22. 'TH NMR Spectrum of PMDETA in cyc-C¢D;, solution.
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Fig. S23. 3C NMR Spectrum of PMDETA in cyc-C4D;, solution.
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Fig. S24. '"H NMR Spectrum of (R,R)-TMCDA in cyc-C¢D;, solution.
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Fig. S25. 13C NMR Spectrum of (R,R)-TMCDA in cyc-C¢D;; solution.
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Fig. S26. '"H NMR Spectrum of TMEDA in cyc-Cy¢D;, solution.
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Fig. S27. 3C NMR Spectrum of TMEDA in cyc-C¢Dy; solution.
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