
ТаЫе of contents

1 Abstract.................................................................................................................................. 1

2 Introduction to luminescent Cu(I) complexes in organic light emitting diodes.·.·.·......· 5

2.1 Organic light emitting diodes...................................................................................... 5

2.1.1 Application.............................................................................................................5

2.1.2 Principle.................................................................................................................. 6

2.2 Luminescent Cu(I) complexes....................................................................................10

2.2.1 Structural motifs in Cu(I) complexes................................................................. 10

2.2.2 Cu(I) complexes as emitters in OLEDs..............................................................12

3 Aims and objectives............................................................................................................ 17

4 Main section: Synthesis and characterization of Cu(I) NHetPHOS complexes ·.····.··· 19

4.1 Synthesis and characterization of red-emitting Cu(I) complexes········.···.·.·.···.···. 19

4.1.1 Си (I) complexes with quinoline and (Ph)2POP(Ph)2 ligands ················..··.·· 19

4.1.2 Red-emitting Cu(I) complexes with alkyne-substituted ligands................... 29

4.2 Molecular structure..................................................................................................... 30

4.2.1 Critical review of different methods for the a se sm e n t of the molecular

structure of Cu(I) emitters in OLEDs...............................................................................36

4.2.2 Results: x-ray absorption spectroscopy at the Си K edge ······.·..··.···..·.·.··..·· 39

4.3 Electronic interaction of the Си atom and the ligands.............................................66

4.3.1 Methods: χ -ray emission spectroscopy and resonant inelastic soft x-ray

scattering at the N K edge.................................................................................................. 66

4.3.2 Result: Χ-гау emission spectroscopy and resonant inelastic soft x-ray

scattering at the N K edge.................................................................................................. 68

http://d-nb.info/1099311349


4.4 Study of the HOMO and LUMO energies in selected Cu(I) complexes..."“"......81

4.4.1 Critical review of different methods for the assessment of the HOMO and

LUMO energies.................................................................................................................. 81

4.4.2 Results Assessment of the HOMO and LUMO energies by optical

spectroscopy, cyclic voltammetry，PESA，UPS，and IPES............................................. 90

5 Summary............................................................................................................................ I l l

6 Experimental section......................................................................................................... 113

6.1 Analytical techniques................................................................................................113

6.1.1 Chemical analysis.............................................................................................. 113

6.1.2 Balance，purification，reaction control............................................................ 114

6.1.3 Single crystal x-ray diffraction...........................................................................114

6.1.4 Photophysical measurements........................................................................... 115

6.1.5 Cyclic voltammetry........................................................................................... 116

6.1.6 Solid state NMR measurements....................................................................... 117

6.2 Synthesis and chemical analysis...............................................................................118

6.2.1 General chemical working techniques............................................................ 118

6.2.2 Synthetic procedures and chemical analysis................................................... 118

6.3 χ -ray spectroscopic techniques................................................................................126

6.3.1 Sample preparation and setup for Cu K XAS measurements ·..··.·.····..··.·..·· 126

6.3.2 Sample preparation and setup for N K XES and RIXS measurements·······. 128

6.3.3 Sample preparation and setup for XPS，UPES, and IPES measurements....128

6.4 Single crystal x-ray diffraction analysis..................................................................130

6.4.1 C u2I2(P〇Q )2 (S B 5 5 5 ) ..........................................................................................130



6.4.2 Cu2Br2(POQ)2(SB563)...................................................................................  131

6.4.3 Cu4Br4(0(PPh2)2 (SB562)............................................................................... 132

6.4.4 Cu2Br2(O(PPh2)2)(PPh3)2(SB705)................................................................. 133

6.4.5 C u2 (S C N )2 (P O Q )2 (S B 7 0 2 )............................................................................. 134

6.4.6 CuI(butynyl-Me-phen)PPh3 (SB590)............................................................. 135

6.4.7 Cu2C12(MePyrPH0S)3٠T01uene (SB703)......................................................  136

6.4.8 Cu2C12(MePyrPHOS)3٠0٠5 Dietylether.Acetonifrile (SB704)······..···.....···.. 137

6.4.9 Cu2I2(butynylPyrPHOS)(PPh3)2(SB447)......................................................  138

6.4.10 Cu2I4(butynylPyrPHOS)2 (SB485).................................................................  139

6.4.11 CuBr(dmp)(P(OEt)3)(SB591).......................................................................... 140

6.412 Cu2Br2(PPh3)3 (SB557)....................................................................................  141

6.4.13 CuBr(PPh3)2(SB558).......................................................................................  142

7 References..........................................................................................................................143

8 Abbreviations.....................................................................................................................153

9 Appendix............................................................................................................................ 155

9.1 Scientific career.........................................................................................................155

9.2 Publications，conference contributions....................................................................156

9.2.1 Publications (peer reviewed)............................................................................ 156

9.2.2 Publications (other)........................................................................................... 156

9.2.3 Conference contributions...................................................................................157

9.3 Acknowledgement.....................................................................................................158


