
Table of contents

Acknowledgments.......... eee ee TEN i

ITURNENNE
NEiii

Abstract...ie
У

Table ofContents............. mene hn He mne hene nennenviii

List of abbreviations.........it
xii

1. Introduction

 

2. Background and significanCe nee 9

2.1. Alkynes & nitriles: importance and classical Syntheses ieee9

211 Aliphatic alkyneScr tee res ss eee 9

 

2.1.2. Aliphatic nitriles

2.2. Alkynylation and cyanationofalkyl radicals

 

2.2.1. Alkynylationofalkyl radicals ................ eene mmm tener

2.2.2. Cyanation of/via alkyl radicalseene34

 

2.2.3. Conclusion...

2.3. Photoredox catalysis, a powerful method to generate radicals...

 

2.3.1 General introduction of photoredox CatalySis................n

2.3.2 Photoredox catalyzed decarboxylative transformations... esee 49

2.3.3 Metallaphotoredox catalyzed decarboxylative transformatiONs ii 58

2.3.4. Photoredox catalyzed synthesisof aliphatic alkynes....................enten 61

 

2.3.5. Photoredox catalyzed synthesisofaliphatic nitriles

2.4. Hypervalent iodine COMpounds....................i een 28s 71

2.4.1. General introduction of hypervalent iodine reagents...mmm71

2.4.2 Additionof alkyl radicals to EBX and CBX.... i erre 88

 

2.4.3 Photoredox catalyzed alkynylations using hypervalent iodine reagents ...

3. Goal of the thesis.......... nemennnne nenne nennen nnne nennt nennen enneenne 104

4. Decarboxylative alkynylation and cyanation of free carboxylic acids using photoredox and hypervalent

iodine reagents 108

 

4.1 Decarboxylative alkynylation

 

4.1.1. Optimization.........nennen

4.1.2. Scope of the photoredox catalyzed decarboxylative alkynylation.....nennen 117

4.1.3 Sunlight experiment, scale up and derivatization$............... mmm иене 123

4.1.4. Conclusionof the decarboxylative alkynylation of free acids using photoredox catalysis and EBX

  

dl.uiud 125

4.2. Decarboxylative Cyanation .. 128

A A EE uu 128

4.2.2. Scope of the photoredox catalyzed decarboxylation cyanation.................. esee 138

4.3 Synthesis of enantiopure hydantoins using CBX.............. ii en 145

4.3.1. Background and significanceof chiral 5-substituted hydantoinssss145

 

4.3.2. Optimization of the enantioconservative synthesis of hydantoins ...

4.3.3. Scopeof the enantioconservative synthesis of hydantoinSs...........ie152

4.3.4. Conclusion of the synthesis of hydantoin using CBX (2.962) ........... iii 156

4:4: Mechanistic discilssiOn ееПеleene he 157

4.4.1 Decarboxylative alkynylation and cyanation using photoredox catalysis and hypervalent iodine

ianee аое 157

4.4.2 Tentative mechanisms for background reactions of carboxylic acids with CBX ............................ 170

4.5 CONCIUSION OP PART Le O eeeeeee nn 174

5. Fragmentation alkynylation of oxime ethers using fine-tuned organic photoredox catalyst................. 178

5.1 Developmentoffine-tuned organic photoredox catalysts...................i 178

ARA RR ee dde 178

5.1.2. Synthesis of fine-tuned donor acceptor organic dyes 4XCZIPN ss 180

 

5.1.3. Characterization of the dyes 4XCZIPN ....

5.2. Photoredox catalyzed fragmentation of cyclic oxime ethers.................i 188

5.2.1. Background on iminyl radical fragmentatton nn... crercanee188

5.2.2. Optimization ofthe photoredox fragmentation alkynylation i 192

5.2.3. Scope of photoredox fragmentation — C-C bond formations... 196

5.2.4. One-pot, low catalyst loading and sunlight experiments... 203

5.2.5. Potential applications of the alkynylnitrilesss204

Еecuenis aee205

5.3. Conclusionof the photoredox catalyzed fragmentation ofcyclic oxime ethers... SET

 

6. Progress towards photoredox catalyzed decarboxylative fragmentation alkynylation starting from

 

alcoholsand amines. «occomnenn.210

6.1 Progress towards the deoxygenation alkynylationsseemen 210

5.1.1. SynthesisOf oxalates and Opliauzation nn... eeee 211

6.1.2. Preliminary scope of the photoredox catalyzed deoxygenative alkynylation 215

6.1.3. Conclusionofthe deoxygenation ...............ee219

6.2 Progress towards the deaminative alkynylation meme 220

#. General conchision =«Omook..___.ua.235



8. Experimental part u...dedau due242

 

Sondelan242

8.2 Decarboxylative alkynylation................seesenne eene ennennn eene 243

8.2.1 Preparation of Reagents and Catalysts usa a een iei penne 243

8.2.2 Iridium photocatalysts syntheses … 258

8.2.3 Decarboxylative alkynylation.....…....................ssennt260

824 Further funclionaliZallollinaа272

  

 

8.3 Decarboxylative cyanation .. ARR ERAtiers.de

8.3.1. Preparation of Reagents.... 274

8.3.2. Decarboxylative cyanation.....:... 5. eritreripner tete bn teni ione nerd Loo eren iii nd 282

8.3.3. Derivatization: Synthesis ofaVildagliptin precursor лилии илилинисиииилилизилизилиниииининаниния 20)

8.3.4 Mechanism investigations.ii298

8.3.5. ComputationalDetails...ii 309

AAIea ee aeer eeeeen 313

8.4] Synthesis OT TALENTS... nn bn A in sans 313

84.) Hydanloın syallesis uaen IRIuer 317

8.3 Fragmentation of cyclic oxime ethiers4...332

ESMIA a 332

8.5.2 Library of organic dyes: 4CZIPN derivatives... или иииинииииииининитиииииинититииитинииииииииниитииниия 335

8.5.3 Synthesis of the activating reagents for carbonyl substratessese342

 

8.5.4 Synthesis of oxime starting materials

 

 

8.5.5 Decarboxylative ring opening / alkynylationcascade...oncnranancaanos 357

8.5:6 Computational détails... 2 ML————w374

8.6 Deoxygenation and deaminationstrategies...een 403

8.6.1 New reagents préparation... 403

В ра ее реесе 406

8.6.3 Photoredox catalyzed deoxygenative alkynylation sse 412

8.6.4 Photoredox catalyzed fragmentation cyanation of cesium oxalate salts.…............................... 416

8.6.5 Photoredox catalyzed desulfurization alkynylation... ...416

ООО A o ee 418

9АаEN424

9.1 Spectra ol new compounds. na.neecal a 424

9.2 Curmiculum Viläe.. 2. et ne 425

daddi428


