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1 INTRODUCTION 

1.1 Aggregation of Organolithium Compounds 

1.1.1 Structural Motifs 
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1.1.2 Structure Elucidation by X-ray Diffraction Experiments 
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1.1.3 Structure Elucidation by NMR Spectroscopy 
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1.2 Anisotropic NMR 
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1.2.1 Alignment Techniques 



1.2.1.1 Self-alignment 

χ

1.2.1.2 Phospholipid Bicelles 
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1.2.1.3 Bacteriophages and Purple membranes 



1.2.1.4 Liquid Crystals for Small Organic Molecules 
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1.2.1.5 Strain Induced Alignment in a Gel (SAG) 
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1.2.2 Residual Anisotropic NMR Parameters (RDCs, RQCs and RCSAs) 

1.2.2.1 Residuals Dipolar Couplings (RDCs) 

     
  

  

     

     
            



                 





1.2.2.2 Residual Quadrupolar Couplings (RQCs) 
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1.2.2.3 Residual Chemical Shift Anisotropies (RCSAs) 
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1.3 Scope 
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2 RESULTS AND DISCUSSION 

2.1 Structure Elucidation by Isotropic NMR Experiments 

2.1.1 Mixed Crystalline Lithiumorganics and Interconversion in 
Solution 
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2.1.2 Aggregation of Donor Base Stabilized 2-Thienyllithium in 
Solution 





 







  









 

 

 

  















2.1.3 Interim Conclusion 





2.2 Structure Elucidation by Anisotropic NMR Experiments 

2.2.1 Employment of Polystyrene Gels for the Analysis of 
Organolithium Compounds 

2.2.1.1 Polymer Synthesis 
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2.2.1.2 Analysis of Text Book Lithium Compounds 
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2.2.2 Slice-Selective NMR Experiments 

 

 



2.2.2.1 Technique 
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2.2.2.2 Basic Information from Slice-selective 2H and 7Li NMR Spectroscopy 





 







2.2.2.3 Dependency of the Swelling on the Cross-linking 



2.2.2.4 Dependency of the Swelling on the Temperature 







2.2.2.5 Connecting Remarks 







 



2.2.3 Investigations of Different Polymer Systems: PBA and 
Modification of PS 

2.2.3.1 Thermally Polymerized Butyl (and Ethyl) Acrylates  









2.2.3.2 Homogeneity of Different Butyl Acrylate Systems 





 

 



2.2.3.3 Slice-selective Experiments 

2.2.3.3.1  General Observations 





2.2.3.3.2  Dependency on the Linker Concentration 





2.2.3.3.3  Dependency on the Concentration of the RAFT agent 



2.2.3.3.4  Addressing Homogeneity Issues 



  



      

   

      

   





2.2.3.4 Synthesis and Application of RAFT-polymerized PS Gels 





      

   

      

   



2.2.4 Interim Conclusion 





2.3 Combined Studies for Structure Elucidation 

2.3.1 Study of iPrMgCl and its Turbo Analogue in THF 

2.3.1.1 Structural Motifs of Grignard and Turbo-Grignard Compounds  



 



2.3.1.2 Electrospray Ionisation (ESI) Mass Spectrometry  

2.3.1.3 Isotropic NMR Experiments  







 

 





2.3.1.4 Anisotropic NMR Experiments 



 



2.3.2 Investigation of ThiLi·Diglyme by NMR Spectroscopy and DFT-
Calculations 

2.3.2.1 The Structural Motif 



2.3.2.2 NMR Spectroscopic Studies 













2.3.2.3 Preliminary DFT Calculations 























                          



2.3.2.4 Final Structure Refinement  
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3 SUMMARY AND OUTLOOK 



















4 EXPERIMENTAL PART 

4.1 Techniques and Experiments 

4.1.1 Handling of Air- and Moisture-Sensitive Compounds 

4.1.2 NMR Techniques and Experiments  



 

 

 



4.2 General Procedures 

4.2.1 Polymer Synthesis 



4.2.2 Polymer Swelling 



4.3 Characterizations 

4.3.1 Synthesis and Characterization of [tBuLi]44[Me2NC6H4Li]4 (1): 

 





4.3.2 Synthesis and Characterization of [ThiLi·Dn]m (2a-e) 







4.3.3 Characterization of (‒)-Menthol (3) 

Atom D (C-H) in Hz 

C1 -23.0 

C2 -18.8 

C3-He -4.3 

C3-Ha -32.7 

C4-He -4.3 

C4-Ha -30.1 

C5 -24.1 

C6-He -7.6 

C6-Ha -19.6 

C7 -14.5 

C8 1.1 

C9 3.2 

C10 -8.9 



4.3.4 Characterization of Lithium hexamethyldisilazane (4) 



4.3.5 Characterization of nButyllithium·L (5a-d) 

4.3.6 Characterization of Lithiumtetrafluoroborate (6) 
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4.3.7 Characterization of iPrMgCl (7) 

4.3.8 Characterization of iPrMgCl · LiCl (8) 



4.3.9 Characterization of LiCl (9) 

4.3.10 Characterization of [Li(diglyme)2][(diglyme)Li2(C4H3S)3] (10) 

Atom D (C-H) in Hz 

C3 15.9 

C4 0.1 

C5 1.0 

C1’ 0.8 

C2’ 6.3 

C3’ 2.1 

H4-H5 4.0 
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