Table of Contents

Acknowledgments iii
Table of Contents \'
Summary vii
Zusammenfassung X
1 Introduction 1
1.1 Selective Oxidations and Reaction Engineering ..........cccccucvenmiiiiicciennnae, 1
1.2 Aerobic Alcohol Oxidations on Solid Catalysts ..........ccccvveiimiscnninciiiinnn 2
1.3 Nitric Acid based OXIidations ...........ccceenerricenininii e, 3
2 Aerobic Alcohol Oxidations Mediated by Nitric Acid 5
2.1 INrOdUCHION ..ottt e 6
2.2 Kinetic Analysis of the Oxidation of Benzyl Alcohol ...........cceevciiiiiinnniiinns 6
2.3 CONCIUSIONS .....ovvirrinnceseensrcreisnssan s issesses s recsass e ssnscbssesanesesssssansarensssanne 17
2.4 Experimental SECHON.........cccoiriiiniiccii s 18

3 Acid-Catalyzed Decomposition of the Benzy) Nitrite Intermediate in HNO,-

Mediated Aerobic Oxidation of Benzyl Alcohol , 19
3.1 INOdUCHON ...ttt b e 20
3.2 Benzyl Nitrite Decomposition Experiments .........c.cerenininmniniinn, 21

3.3 Kinetic Isotope Effect and Influence of Electron Donating and

Withdrawing Substituents on Nitrite Decomposition ...........c.ccevveiricsinenn 24
3.4 Oxidation of Substituted AlCOhOIS ..........ccereriiieiiiicr 27
3.5 CONCIUSIONS ...cceeirrvriiriiireirressnessies s nras e saessieess st s s s s esbe s smae s astees s naen 29
3.6 Experimental Section.........cccouvmiiiinininine s, 29
4 Intensification under Three-Phase Flow Conditions 31
L 30 B 11 (07 57011+ o WO PO 32
4.2 Reactor Set-Up ... s e 32
v
Aellig, Christof digitalisiert durch
Aerobic alcohol oxidations mediated by nitric ncid IDS Basel/Bern, im Auftrag der

2013 Schweizerischen Nationalbibliothek



4.3 Benchmarking Experiments with Benzyl Alcohol.............ccccoevnvvenvinnninenne 33
4.4 Expanding the Substrate SCOPe ...........ccccceverviiiniiinnisiessveensenrsennensaeennes 37
4.5 CONCIUSIONS .....comivreemreimsierissssiit e sessesnsssesnsssessonessnsssssssaessssnessssessenessenes 38
4.6 Experimental SOCHON...........ccocieriiiericrere e ssecstsseeessessens v resnssenes 39
5 Intensification of TEMPO-Mediated Aerobic Alcohol Oxidations under
Three-Phase Flow Conditions a1
5.1 INrodUCHION.....oicciiiciiriis e s 42
5.2 Reactor Set-Up .......cccuiimmiinmiicriiiiiniisinesssnieeesesssssnsssissssessensnasnes 44
5.3 Benchmarking Experiments with Benzyl Alcohol .........c..ccccvceeerinninninnnnne 45
5.4 Expanding the Substrate SCOPE ...........verrireersnninnssssesinnnssscsseesinnnnnns 49
5.5 Renewable Substrates...........ccovvimeiniiniii s 50
5.6 CONCIUSIONS ....cociniinriiisitiiircrisisstiatessisse et s st s e ssn e e sasn e e e s s sabe 52
5.7 Experimental SECHON........cccocvniiiiiiiinninii st 53
Overall Conclusions and Outlook 54
Appendix: Supporting Information 56
A.1 Supporting Information to Chapter 2...........c.cciininnnnnnineies 56
A.2 Supporting Information to Chapter 3........cccovnininiinininninnneciinn 61
A.3 Supporting Information 1o Chapter 5..........ccnnianimoeen, 64
References 70
List of Abbreviations and Acronyms 77
List of Publications 79
Publications in Connection with this Thesis...........c..ceccervinnsnncinninnncnine 79
Other Publications not Included in this ThesiS............cccvvecrmmeccrvvcsensennvnisnnnns 79
CONfEIENCES ......evvicrrirrierciisiesitie ettt ss s sts s rs b b esbasaee s s e s o besa s reneas 80
Curriculum Vitae 81

vi



	vtls001730731 [TOC]
	Inhalt
	Seite 1
	Seite 2



