
Nils Trapp (Autor)
Novel Salts of Weakly Coordinating Perfluorinated

Alkoxyaluminate Anions and their Parent Lewis Acids
- Design, Synthesis and Possible Applications

https://cuvillier.de/de/shop/publications/1302

Copyright:
Cuvillier Verlag, Inhaberin Annette Jentzsch-Cuvillier, Nonnenstieg 8, 37075 Göttingen,
Germany
Telefon: +49 (0)551 54724-0, E-Mail: info@cuvillier.de, Website: https://cuvillier.de



1

Table of contents

1. Chemistry with weakly coordinating anions - Introduction and overview 5

2. Objectives of the thesis 28

2.1. Design and synthesis of new WCAs and strong Lewis acids 28

2.2. Applications of new WCAs and strong Lewis acids 32

3. Design of new WCAs and strong Lewis acids with perfluorinated ligands 34

3.1. New starting materials for WCAs and Lewis acids 34

3.1.1. Perfluorinated alcohols 34 

3.1.2. Synthesis and characterization of C6F5(CF3)2COH 36 

3.1.3. Synthesis and characterization of C6F5(C6F10)OH 43 

3.1.4. New perfluorinated metal(I) alkoxides 53 

3.1.5. Synthesis and characterization of LiOC(CF3)3·2THF 55 

3.1.6. Synthesis and characterization of AgO(C6F10)C6F5·EtCN 56 

3.1.7. Synthesis and characterization of LiO(C6F10)C6F5 59 

3.1.8. Synthesis and characterization of NaO(C6F10)C6F5 65 

3.2. New WCA salts based on perfluorinated alkoxyaluminates 72

3.2.1. Synthesis and characterization of Li[Al(OC(CF3)2(C6F5))4] 72 

3.2.2. Synthesis and characterization of Ag[Al(OC(CF3)2(C6F5))4] 78 

3.2.3. Synthesis and characterization of Na[Al(OC(CF3)2(C6F5))4] 81 

3.2.4. Synthesis and characterization of Li[FAl(OC(C6F10)C6F5)3] 84 

3.2.5. Attempts to synthesize neat Li[FAl(OC(C6F10)C6F5)3] 94 

3.2.6. Synthesis and characterization of Ag[FAl(OC(C6F10)C6F5)3] 96 

3.2.7. Attempted syntheses of Li[Ga(O(C6F10)C6F5)4] 102 

3.2.8. Evaluation of WCA stabilities 107 

3.3. Al(O(C6F10)C6F5)3, a new, isolable Lewis superacid 110

3.3.1. Introduction 110 

3.3.2. Synthesis and characterization of Al(O(C6F10)C6F5)3 112 

3.4. Conclusions to chapter 3 119



2

4. Applications of WCAs and Lewis acids 122

4.1. Highly electrophilic carbocations 122

4.1.1. Introduction 122 

4.1.2. Synthesis and characterization of ICS[Al(OC(CF3)3)4] 124 

4.1.3. Synthesis and characterization of Cl3C2S2[Al(OC(CF3)3)4] 129 

4.1.4. Attempts to synthesize CCl3[FAl(O(C6F10)C6F5)3] 138 

4.2. Weakly bound complex cations 140

4.2.1. Introduction 140 

4.2.2. Synthesis and characterization of [Ag(P4)2][Al(OC(CF3)2(C6F5))4] 141 

4.2.3. Synthesis and characterization of [Ag(S8)(1,2-C6H4F2)][FAl(O(C6F10)C6F5)3] 145 

4.3. Applications of the Lewis acid Al(O(C6F10)C6F5)3 148

4.3.1. Synthesis and characterization of CPh3[ClAl(O(C6F10)C6F5)3] 148 

4.4. A new starting material for Ga(I) chemistry ? 150

4.4.1. Synthesis and characterization of (1,2-C6H4F2)GaFAl(O(C6F10)C6F5)3 150 

4.5. Conclusions to chapter 4 160

5. Summary and outlook 163

6. Annex 169

6.1. Table of numbered compounds 169

6.2. List of abbreviations and units 170

6.3. General procedures 172

6.3.1. Synthetic procedures 172 

6.3.2. NMR measurements 172 

6.3.3. IR and Raman spectra 172 

6.3.4. Melting points 173 

6.3.5. Gas phase electron diffraction (GED) study of C6F5(CF3)2COH (1) 173 

6.3.6. X-ray structure determination 174 

6.3.7. Quantum chemical calculations 175 

6.3.8. Visualization 176 

6.4. Syntheses of compounds described in chapter 3 177

6.4.1. C6F5(CF3)2COH (1) 177 

6.4.2. C6F5(C6F10)OH (2) 177 



3

6.4.3. C6F5(C6F10)OH·(nC4H9)4NBr·H2O (2a) 178 

6.4.4. LiOC(CF3)3·2THF (3) 178 

6.4.5. AgO(C6F10)C6F5·EtCN (4) 179 

6.4.6. LiO(C6F10)C6F5 (5) 179 

6.4.7. NaO(C6F10)C6F5 (6) 179 

6.4.8. NaO(C6F10)C6F5·C6F5(C6F10)OH·2H2O (6a) 180 

6.4.9. Li[Al(OC(CF3)2(C6F5))4] (7) 180 

6.4.10. Ag[Al(OC(CF3)2(C6F5))4] (8) & [Ag(1,2-C2Cl2H4)3][Al(OC(CF3)2(C6F5))4] 

(8a) 180 

6.4.11. Na[Al(OC(CF3)2(C6F5))4] (9) & Na[Al(OC(CF3)2(C6F5))4]·1,2-Cl2C2H4 (9a) 

  181 

6.4.12. Li[FAl(O(C6F10)C6F5)3] (10) 181 

6.4.13. Ag[FAl(O(C6F10)C6F5)3] (12) 182 

6.4.14. Li(O(C6F10)C6F5))2GaCl2·C6H5F (13) 183 

6.4.15. Li(O(C6F10)C6F5))2GaBr2·C6H5F (14) 183 

6.4.16. Al(O(C6F10)C6F5)3 (15) 183 

6.5. Syntheses of compounds described in chapter 4 185

6.5.1. ICS[Al(OC(CF3)3)4] (16) 185 

6.5.2. Cl3C2S2[Al(OC(CF3)3)4] (17) 185 

6.5.3. CCl3[FAl(O(C6F10)C6F5)3] (18) 185 

6.5.4. [Ag(P4)2][Al(OC(CF3)2(C6F5))4] (19) 186 

6.5.5. [Ag(S8)(1,2-C6H4F2)][FAl(O(C6F10)C6F5)3] (20) 186 

6.5.6. CPh3[ClAl(O(C6F10)C6F5)3] (21) 186 

6.5.7. (1,2-C6H4F2)GaFAl(O(C6F10)C6F5)3 (22) 186 

6.6. Simulated and experimental infrared and Raman spectra of compounds described in 

chapter 3 188

6.7. Simulated and experimental infrared and Raman spectra of compounds described in 

chapter 4 200

6.8. Computational data of calculated species described in chapter 3 205

6.9. Computational data of calculated species described in chapter 4 207

6.10. Gas phase electron diffraction data of C6F5(CF3)2COH (1) 209

6.11. Crystal structure data of compounds described in chapter 3 215



4

6.12. Crystal structure data of compounds described in chapter 4 251

6.13. Publications and conference contributions 264

6.14. Abstract (in german) 266

6.15. Literature references 268


