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Additional Crystal Information 
 
Table S1 Selected crystallographic data and refinement parameters for compounds 
3-5. 
 

Compound 3 4 5 

Formula C26H40F6Li2N4 C26H40F6N4Na2 C32H54F6N6Na2 
Mr (g mol-1) 536.50 568.60 682.79 
Crystal system Monoclinic Monoclinic Monoclinic 
Space group C2/c C2/m P21/m 
Temperature (K) 150(2) 123(2) 123(2) 
a/ Å 14.9318(7) 12.4249(6) 9.3966(2) 
b/ Å 12.8892(7) 14.6166(5) 13.8611(3) 
c/ Å 16.7268(9) 17.6830(8) 14.2631(3) 
β (º) 116.089(7) 110.919(5) 94.259(2) 
V/Å3 2891.2(3) 2999.7(2) 1852.60(7) 
Z 4 4 2 
Measured reflections 9846 12224 18861 
Unique reflections 3119 3945 4871 
Rint 0.0248 0.0179 0.0258 
Observed rflns [I > 2σ(I)] 2229 3339 3827 
μ (mm-1) 0.099 0.126 0.114 
No. of parameters 177 201 237 
2θmax (°) 57.00 58.98 59.00 
R [on F, obs rflns only] 0.0408 0.0335 0.0416 
wR [on F2, all data] 0.1220 0.0890 0.1125 
GoF 1.063 1.030 1.045 
Largest diff.  
peak/hole/e Å-3 

0.279/−0.200 0.338/-0.273 0.363/-0.252 
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NMR Spectra 
 

 

 
Figure S1 1H NMR spectrum of [(TMEDA)·Li(C6H4-CF3)]2 (3). 

 

 

 
Figure S2 7Li NMR spectrum of [(TMEDA)·Li(C6H4-CF3)]2 (3).  
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Figure S2 19F NMR spectrum of [(TMEDA)·Li(C6H4-CF3)]2 (3). 

 

 

 

Figure S3 13C NMR spectrum of [(TMEDA)·Li(C6H4-CF3)]2 (3). 
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Figure S4 1H NMR spectrum of [(TMEDA)·Na(C6H4-CF3)]2 (4). 

 

 

 

Figure S5 19F NMR spectrum of [(TMEDA)·Na(C6H4-CF3)]2 (4). 
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Figure S6 13C NMR spectrum of [(TMEDA)·Na(C6H4-CF3)]2 (4). 

 

 

Figure S7 1H NMR spectrum of [(PMDETA)·Na(C6H4-CF3)]2 (5). 
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Figure S8 19F NMR spectrum of [(PMDETA)·Na(C6H4-CF3)]2 (5). 

 

 
 

Figure S9 13C NMR spectrum of [(PMDETA)·Na(C6H4-CF3)]2 (5). 
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Figure S10 1H NMR spectrum of [(THF)2·Li(C6H4-CF3)]2 (6). 
 

 
 

Figure S11 7Li NMR spectrum of [(THF)2·Li(C6H4-CF3)]2 (6). 
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Figure S12 19F NMR spectrum of [(THF)2·Li(C6H4-CF3)]2 (6). 

 

 

Figure S13 13C NMR spectrum of [(THF)2·Li(C6H4-CF3)]2 (6). 
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Figure S14 19F NMR spectrum of the iodine quenched reaction of tBuLi, 2 and 
PMDETA, showing the complex mixture of products obtained. 
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DFT Calculations 

Model 2calc: PhCF3 

 

 
 

 

Principal Bond Lengths (Å) and Angles (˚) 
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Charge Distribution  
 

 

 



Supporting Information 

 S16 

Model [Li(C6H4-CF3)] 
 

Model [ortho-Li(C6H4-CF3)] 
 

Principal Bond Lengths (Å)  
 

 

 

Model [meta-Li(C6H4-CF3)]  

 

Principal Bond Lengths (Å)  
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Model [para-Li(C6H4-CF3)]  

 

Principal Bond Lengths (Å)  
 

 

 

 

Model [Li(C6H4-CF3)]: Total Energies/a.u. and Relative 
Energies/kcal mol-1 
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Model [(TMEDA)·Li(C6H4-CF3)] 
 

Model [(TMEDA)·ortho-Li(C6H4-CF3)] 

 

Principal Bond Lengths (Å)  
 

 

 

Model [(TMEDA)·meta-Li(C6H4-CF3)] 
 

Principal Bond Lengths (Å)  
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Model [(TMEDA)·para-Li(C6H4-CF3)] 
 

Principal Bond Lengths (Å)  
 

 

 

 

 

Model [(TMEDA)·Li(C6H4-CF3)]: Total Energies/a.u. and 
Relative Energies/kcal mol-1 
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Model 3calc: [(TMEDA)·Li(C6H4-CF3)]2 

Model 3calc-ortho: [(TMEDA)·ortho-Li(C6H4-CF3)]2 

 

Optimised Geometry  
 

 

 
Principal Bond Lengths (Å) and Angles (º) 
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Model 3calc-meta: [(TMEDA)·meta-Li(C6H4-CF3)]2 

 

Optimised Geometry 
 

 

 

Principal Bond Lengths (Å) and Angles (º) 
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Model 3calc-para: [(TMEDA)·para-Li(C6H4-CF3)]2 

 

Optimised Geometry 
 

 

 

Principal Bond Lengths (Å) and Angles (º) 
 

 

Model 3calc [(TMEDA)·Li(C6H4-CF3)]2: Total Energies/a.u. and 
Relative Energies/kcal mol-1 
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Model [Na(C6H4-CF3)] 

Model [ortho-Na(C6H4-CF3)] 
 

Optimised Geometry 
 

 
 

 
Principal Bond Lengths (Å) and Angles (º) 
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Model [meta-Na(C6H4-CF3)] 
 

Optimised Geometry 
 

 
 

Principal Bond Lengths (Å) and Angles (º) 
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Model [para-Na(C6H4-CF3)] 

 
Optimised Geometry 
 

 
Principal Bond Lengths (Å) and Angles (º) 
 

 
 

Model [Na(C6H4-CF3)]: Total Energies/a.u. and Relative 
Energies/kcal mol-1 
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Model [(TMEDA)·Na(C6H4-CF3)] 

Model [(TMEDA)·ortho-Na(C6H4-CF3)] 
 

Optimised Geometry 
  
 

  
 

 
Principal Bond Lengths (Å) and Angles (º) 
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Model [(TMEDA)·meta-Na(C6H4-CF3)] 
 

Optimised Geometry 
 
 

 
 
 

Principal Bond Lengths (Å) and Angles (º) 
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Model [(TMEDA)·para-Na(C6H4-CF3)] 
 

Optimised Geometry 
 

 
 

Principal Bond Lengths (Å) and Angles (º) 
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Model [(TMEDA)·Na(C6H4-CF3)]: Total Energies/a.u. and 
Relative Energies/kcal mol-1 
 
 

 
 

 TMEDA + [Na(C6H4-CF3)] = [(TMEDA)·Na(C6H4-CF3)] 
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Model 4calc: [(TMEDA)·Na(C6H4-CF3)]2 

Model 4calc-ortho [(TMEDA)·ortho-Na(C6H4-CF3)]2 

 

Optimised Geometry (initial geometry taken from the lithium 
dimer) 
 

 
 

 
 

Principal Bond Lengths (Å) and Angles (º) 
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Model 4calc-meta [(TMEDA)·meta-Na(C6H4-CF3)]2 

 

Optimised Geometry (Ci symmetry) 
 

 
 
Principal Bond Lengths (Å) and Angles (º) 
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Model 4calc-para [(TMEDA)·para-Na(C6H4-CF3)]2 

 

Optimised Geometry (Ci symmetry) 
 

 
 

Principal Bond Lengths (Å) and Angles (º) 
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Model 4calc [(TMEDA)Na(C6H4-CF3)]2: Total Energies/a.u. and 
Relative Energies/kcal mol-1 
 

 
 

 

Model 4calc [(TMEDA)Na(C6H4-CF3)]2: Dimerisation Energies  
 

Defined as energy/kcal mol-1 of the reaction  
[(TMEDA)·Na(C6H4-CF3)] = ½ [(TMEDA)·Na(C6H4-CF3)]2 
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Model [(THF)2·Li(C6H4-CF3)] 

Model [(THF)2·ortho-Li(C6H4-CF3)] 
 

Optimised Geometry 
 

 
 

Principal Bond Lengths (Å) and Angles (º) 
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Model [(THF)2·meta-Li(C6H4-CF3)] 
 

Optimised Geometry 
 

 
 

Principal Bond Lengths (Å) and Angles (º) 
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Model [(THF)2·para-Li(C6H4-CF3)] 

Optimised Geometry 
 

 
 

Principal Bond Lengths (Å) and Angles (º) 
 

 
 

Model [(THF)2·Li(C6H4-CF3)]: Total Energies/a.u. and Relative 
Energies/kcal mol-1 
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Model 6calc: [(THF)2·Li(C6H4-CF3)]2 

Model 6calc -ortho [(THF)2·ortho-Li(C6H4-CF3)]2 

Optimised Geometry 
 

 
 

Principal Bond Lengths (Å) and Angles (º) 
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Model 6calc-meta [(THF)2·meta-Li(C6H4-CF3)]2 

Optimised Geometry 
 

 
 
 

Principal Bond Lengths (Å) and Angles (º) 
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Model 6calc-para [(THF)2·para-Li(C6H4-CF3)]2 

Optimised Geometry 
 

 
 

 
Principal Bond Lengths (Å) 
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Principal Bond Angles (º) 
 

 
 

 

Model  6calc [(THF)2·Li(C6H4-CF3)]2: Total Energies/a.u. and 
Relative Energies/kcal mol-1 
 

 
 

 

Model  6calc [(THF)2·Li(C6H4-CF3)]2: Dimerisation Energies  
 

Defined as energy/kcal mol-1 of the reaction  
[(THF)2·Li(C6H4-CF3)] = ½ [(THF)2·Li(C6H4-CF3)]2 
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Model [(THF)2·Na(C6H4-CF3)] 

 

Model [(THF)2·ortho-Na(C6H4-CF3)] 

 
Optimised Geometry 

 
Principal Bond Lengths (Å) and Angles (º) 
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Model [(THF)2·meta-Li(C6H4-CF3)] 

 
Optimised Geometry 

 
Principal Bond Lengths (Å) and Angles (º) 
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Model [(THF)2·para-Li(C6H4-CF3)] 
 

Optimised Geometry 

 
 
Principal Bond Lengths (Å) and Angles (º) 

 

Model [(THF)2·Na(C6H4-CF3)]: Total Energies/a.u. and Relative 
Energies/kcal mol-1 
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Model 7calc: [(THF)2·Na(C6H4-CF3)]2 

 

Model 7calc-ortho [(THF)2·ortho-Na(C6H4-CF3)]2 

 
Optimised Geometry 
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Principal Bond Lengths (Å) 
 

 
 
 
Principal Bond Angles (º) 
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Model 7calc-meta [(THF)2·meta-Na(C6H4-CF3)]2 

 
Optimised Geometry 
 

 
Principal Bond Lengths (Å) 
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Principal Bond Angles (º) 

 

Model 7calc-para [(THF)2·para-Na(C6H4-CF3)]2 

 
Optimised Geometry 
 

 
 
Principal Bond Lengths (Å) 
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Principal Bond Angles (º) 
 

 

 

Model 7calc [(THF)2·Na(C6H4-CF3)]2: Total Energies/a.u. and 
Relative Energies/kcal mol-1 

 

 

Model 7calc [(THF)2·Na(C6H4-CF3)]2: Dimerisation Energies  
 

Defined as energy/kcal mol-1 of the reaction  
[(THF)2·Na(C6H4-CF3)] = ½ [(THF)2·Na(C6H4-CF3)]2 

 

 


