Table of Contents

German Title of this Thesis Cesssattessessntnessstesnstetisssnsntstissssnsttttissssnsstasserannan |
Table of Contents ..........c......... - A
Kurzzusammenfassung...... cerssssssansssaseanas w1
.Y 413 4 Yot SR 3
1 Introduction......cccceecceriisnnnecssnnecscnssssnnnsanne resessssneesssnnnnnane 5
1.1 N-Heterocyclic carbenes ......c.cccevviiriviiinieeriiinrceeee e 6
1.1.1  General properties Of NHCS........covvverveeriirrreenireceeeeenieees e 6
1.1.2  Synthesis strategies to NHCs .......ccccccvvieiiiciiiinieinnninccincncce, 8
1.1.3  Application Of NHCS .....eeeriiiiiiiieirieceeee e 12
1.2 Porous crystalline materials.....c.ccccceveieiecieiiciiiiniienceecece 13
1.2.1  Metal-organic frameworks........ccceevueeriiiereiieinirieceeceee e 14
1.2.2  Covalent organic frameworks......cccocceevvveeriveeenciveeeereeesieeeeneenenne 19
1.2.3  Frameworks containing building blocks with NHCs/imidazolium
LY 11 £ PR 21
1.3 Hyperpolarized NMR....c.cociieiiiiiiiiricnreenecree e 24
1.3.1  Basics of Nuclear Magnetic Resonance (NMR) spectroscopy ....... 24
1.3.2 Hyperpolarized NMR........ccccermmiiereeniriereeceeee e 26
1.3.3  Heterogeneous hyperpolarization experiments........cccccovvueeennnns 30
1.3.4  SABRE iN Water...uuviiiiiiiiiiiiiiiniircciiinrnrrrcerree e e s e e s e s snseeseees 31
2 ObjJeCtiVe...couviiisnriissercscsninssssessssnsissnnersssssnessssasssanesses 35
I N | F- 11 TR =Tt 4 e T o PP 37
3.1 Synthesis of NHC-iridium complexes........ccocceeverreeniecniinncecnennicennens 37
3.1.1  Precursor materials and building blocks........c..ccoovvviiiniiiniinnnnns 38
3.1.2  Anchoring group-functionalized imidazolium salts..........cccccenn.ee 45
3.1.3  Anchoring group-functionalized NHC-iridium complexes............. 90
3.1.4  Fluorinated NHC-iridium COMPIEXES....ccccvverrevcrrreeressneeeeeressraeenes 107
3.1.5 Water-soluble NHC-iridium complexes ........ccccvvuveeerrerrnrecennnnen. 114
3.2 MOF MAterials cuceeecvreeriieriniieecriecsieeesrtes e s senressseresseneresssreesesnnesans 124
3.2.1 SURMOFs with NHC-iridium-functionalized linkers..................... 124
3.2.2  Ui0-68 MOF with an NHC-iridium-functionalized linker............. 127

Bibliografische Informationen

https:

d-nb.info/1306822629 digitalisiert durch


https://d-nb.info/1306822629

3.3 SABRE SEUCIES ...ecvvirneerreeniiesciteniiessreesressreesss e ere s sne s sanessan s s 133
3.3.1 SABRE experiments with model compounds and linker precursors..

................................................................................................... 133
3.3.2  SABRE experiments in Water ......ccccccvveeeeeiiiiiiiiiiiiiiininininniine 138
3.4  Synthesis of novel functionalized linkers........cccoccevvviiiniiiiininecnnne. 141

3.4.1 TADF active linkers for the fabrication of fluorescent SURMOFs 141
3.4.2  Synthesis of chiral BINOL linkers for the fabrication a chiral UiO-67

SURMOF ...ttt r e s e s s essse e s se e e aeeeeeseeeassesssessesnnannan 144
3.4.3  UV-induced photo-Arsuzov reaction for C-P bond formation of aryl
T 11 e =T OO 146
4  Conclusion and OULIOOK.......ccccurrirvnriesniiessnncissnsessneesssnnnsssssssssnsnscsansases 149
4.1 Synthesis of novel NHC-iridium complexes .........cccocerveerriivivcnnunenee. 149
4.1.1 Complexes for the application as linkers in MOFs.........cc.c......... 149
4.1.2 Complexes for the application in fluorinated solvents and aqueous
[ T=To [T O PO PR 153
4.2 Fabrication of MOF materials.......c.ccccevvcueeinniiiiiiicniieniieeeecee, 154
4.3 SABRE eXPeriments....c.cccvieiiiiiiiiiniiniiiiieeeenreeiecesnnnnece s snnneseee s 155
4.4  Synthesis of NOVel INKErS......ccccuvieiiiiiiieiiieeee e 157
5 Experimental SECtiON .......cccereiiivnnniicsicnnniincssnissssesesssssnsnnessssssnssssssssssnnns 159
5.1  General remarks ....coooceeieiiiniiieecien e e 159
5.1.1 Materials and Methods......c.ccovvveeriiieicrieennireenrreesece e 159
5.1.2  DBVICES..iiiiiiiireiiiiiiitieteenirrte et seiee e e e st e s s sanesae e s s sarr e e s ans 161
5.2 Synthesis procedures and analysis to chapter 3.1.......ccccceviviiienen. 164
5.2.1 Synthesis procedures and analysis to chapter 3.1.1 ................... 164
5.2.2  Synthesis procedures and analysis to chapter 3.1.2 ................... 190
5.2.3  Synthesis procedures and analysis to chapter 3.1.3 ................... 279
5.2.4  Synthesis procedures and analysis to chapter 3.1.4................... 307
5.2.5 Synthesis procedures and analysis to chapter 3.1.5 ......c.cc.c...... 317
5.2.6  Determination Of TEP.......cccccciirvieiiiieenciiecicree et 343
5.3  Fabrication of iridium-functionalized UiO-68 MOFs..........ccccceerneenneen. 358
5.4 Results of SABRE eXperiments ........cccoccervreeneeiniecnnennniecnneenieenneennees 361
5.5  Synthesis procedures and analysis to chapter 3.4.1.........cccccceueneee. 363

5.6 Crystallographic data .....cccccccvvviieiriiieniiieenceeeeeeerec e 371



6 List Of abbBreviations .........ceeeeeeeeeececiiecscsssssessennseeeeeeeeeesecesessssssssssssssssnnens 381

7 Bibliography.....c.cccecnicnrisiecccecscacenne .... 385
8 Appendix........ cerenssstessesenes tessessressssnnnenasesses teessnseenessnsens i
8.1  CUITICUIUM VITAE «.eeeiiiieeerieeeseerte e et e e e sree s re e st e s eanesaresnane s i
8.2 List Of puBbliCatiONS....ccovveeiriiicciieeececcecrre e aee e iii

8.3  ACKNOWIEAZEMENL ....cciiiiiieiieirciieeeit et ere e e e s sne e s saneeenns v



