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“To live only for some future goal is shallow. It’s the sides of the mountain that sustain
life, not the top.”

Robert M. Pirsig

voor Viktor en Wouter



Table of Contents

LIST OF ABBREVIATIONS 6
1 ALKYD PAINT AND PAINT DRIERS. 9
1.1 INTRODUCTION .....cccutieiuieeiuteeniteeniteenteessseeseseessseesssessseessseesseessseesssanssesssssesssssssssesssesssssesseenes 9
1.2 METAL-CATALYSED AUTOXIDATION .....utteiuttetiteniteeniteeniteenteeenieeenseeesseeesseeesseeenssesnseessssesssees 11
1.3 STUDIES INTO THE DRYING AND CROSS-LINKING MECHANISMS OF ALKYD PAINT................... 17
1.4 METAL COMPLEX DRIERS FOR ALKYD PAINTS......ccciittteeeurieeeiureeeasrreeesnereeessssesesssseeessssseeannes 24
1.5 ENHANCING DRIER ACTIVITY AND THE DEVELOPMENT OF NEW DRIER SYSTEMS .........c......... 28
1.6 THE LIPOXYGENASE ENZYME, A BIOLOGICAL PAINT DRIER?.......ccccuvieeriiieeeirieeernieeeeeveeeenens 34
1.7 ATM AND OUTLINE OF THIS THESIS ......eeitterteestieesieesireesreesseeessseessseesseeessseessseessssesssessssesnsees 36
REFERENCES ....ceiutttititeite ettt ettt ettt ettt et sttt ettt e bt e bte e bt e e sateeabeeesteenbteesabeebeeessbeensteensseenneas 37

2 METHODS FOR STUDYING THE DRYING OF ALKYD PAINT USING ETHYL LINOLEATE AS A MODEL

COMPOUND. 41
2.1 INTRODUCTION ......ceeiutieitieerureetreenereesiseensseessseeasseessseessseessseesssessssesassessssesassessssesessessnsessnsessnses 42

2.2 ANALYTICAL TECHNIQUES TO MONITOR THE AUTOXIDATION OF ETHYL LINOLEATE ............. 42

2.3 DETERMINATION OF THE HYDROPEROXIDE CONCENTRATION IN ETHYL LINOLEATE............... 46

2.4 EXPERIMENTAL ....eeeutteetieeiteetteenite ettt estteeneteesateesaseesaseesateesaseesaseesaseesabeesnseesabeesnseesnseesnseesnses 49

2.5 CONCLUDING REMARKS .....ueieitiienureesireesreensseensseessseessseessseessessssessssessssessssessssesassessnsessnsessses 51
REFERENCES ....ceiutttittteite ettt ettt ettt ettt ettt ettt et e e bt e e bte e bt e e sat e e beeeateenbteesabeebteessbeenseeenaneenneas 51

3 [MN(ACAC);] AS A DRYING CATALYST FOR ALKYD PAINTS. 53
3.1 INTRODUCTION ....ccoutteiutterttentteeteeeteesteesateesbteeateeebeesnteesnseesaseeansaeebeeensseesteensseensseesnsesnseeas 54

3.2 RESULTS....ieiutteiiteeteeettesteesteesteeesteessseeasseesssaeassaessseeasseesnseeasseesssaeasseessseessseesnsessnseessesnseens 54

3.3 DISCUSSION. ...ccutterutierittestterteesteesiteesbeesateesabeesuteesabeesateesabeesateesaseesnseesabeesaseesabeesnseesaseesaseess 64

3.4 CONCLUSTONS ....tteiutieeetteeteeeteesseeaseesseessseessseeasseessseesssessseessseesssesssseesssessssessssessssessssesssseens 68

3.5 EXPERIMENTAL ...ootutteeiiteittenteeetteeittesteesateesbeesabeesbeesabeesnseesnbeesnsteenseeensaeenseeensaeenseeennseeneeas 69
REFERENCES ......oiouiittitteteteeteeteeteeteeteeaeesteese et eeseeteesseseessesseasesseessesseseessessensesseaseasesseessessessensensenes 71

4 THE SYNTHESIS AND CHARACTERISATION OF NEW MIXED-LIGAND MANGANESE AND IRON
COMPLEXES WITH TRIPODAL, TETRADENTATE LIGANDS. 73

4.1 THE USE OF TETRADENTATE, TRIPODAL LIGANDS TO PREPARE NON-CHARGED COMPLEXES . 74

4.2 LIGAND SYNTHESIS ...eietveesuiiertteenreesteesseessseessseessseessseessseesssessssessssessssesessessssesassessnsessnsessses 74
4.3 NEW COMPLEXES WITH TRIPODAL LIGANDS ......oceeiiouiieeeiuiieeesrreeesrreeeeereeeesssesesssseesssssseeannes 77
4.4 CONCLUDING REMARKS .....utiitiienuieesireenereensseenueessseesseesssesssessssessssessssesssesssessnsessnsessssessses 96
4.5 EXPERIMENTAL ....eeeutteetteeiteetteesiteeniteestte ettt esateesateesaseesateesaseesaseesaseesabeesaseesaseesnseesnbeesnseesnses 96
REFERENCES ....ceettiitteeitteetteetteetteeteessteeestessseeesseesssseesseesssesenseesnsssesessnsssensessnsssessessssesessesnnns 102

5 THE AUTOXIDATION ACTIVITY OF NEW MIXED-LIGAND MANGANESE AND IRON COMPLEXES WITH

TRIPODAL LIGANDS. 105
5.1 INTRODUGCTION......uuttiiieeeeeeiiiteeeeeeeeeeeiteeeeeeeeeeeearseeeeeeeeeeasseeeeeeeeeatrsseseseeeeeitsrreseeeeeennnnrreeens 106
I A 21 0 B £ OO 106
5.3 DISCUSSION.......cceiiitttieieeeeeeciitt et e e e e eeeetareeeeeeeeeetraeeeeeeeeeetasseeeeeeeeatsrseaeeeeeeaitrrreaeeeseeananrreeens 112
I 00) N[ 501 (0) NIRRT 114



Table of contents

5.5 EXPERIMENTAL ....uvviiiiieiiiiititeeeeeeeeeeeaeeeeeeeeeeeiaaeeeeeeeeeeeaaaaeeeeeeeeeataaseeeeeeeestsreeeeeeeseessreeeeeas 115
REFERENCES ...otvvviieieeieetiee e et eeeeeee et e e e e ettt e e e e e s eeaaaaaeeeeesseessaaaeeeeeeseaaaaaeeeeesseenaaaeseeessenanereees 116

6 A NON-PAINT TOPIC: TRIGONAL PRISMATIC VS OCTAHEDRAL COORDINATION GEOMETRY FOR THE
MN(II) COMPLEXES [MN(ACAC),(BPY)]

AND [MN(ACAC),(PHEN)]. 117
(ST 00270 0] 6@ 1 (0] PO 118

0.2 RESULTS . ..eeiieieeeititteee e e eeeete et e e e ettt e e e e e e e taa e e e e e eeeeetasseaeeeeeeetaaseeeeeeeeasasseeeeeeeeatrrreeeeeeans 118

(ORI @10 (0) PR 124

6.4 CONCLUSION .....uuutitiiieeeeeeeetteeeeeeeeeeetareeeeeeeeeetaaeeeeeeeeesesaaaseeeseeaeasassaeeeeeesastarseeeeeesenrsrreeeeas 126

6.5 EXPERIMENTAL SECTION ...otvviiiiiiiieiieeieeeeeeeeiiaeeeeeeeeeesnsaeeseessessssssesesesssssnssssseessssssnssnnsseees 126
REFERENCES ....ovviiiiiieiitieeeee ettt e et et e e e e e e taa e et e e e e eeetaaaeeeeeeeeettsaeeeeeeeenansreeens 128

7 SUMMARY, GENERAL DISCUSSION AND OUTLOOK. 131
T L SUMMARY ...ooooeiiititieee e eeeetee e e e ettt e e e e e e e e taae e e e e e e eeseataeaeeeeeeeeataaaeeeeeeeeettarseeaeeesenssreeeeeas 132

7.2 GENERAL DISCUSSION .....uuuttiiiiiieeiieiieeeeeeeeeeeeiateeeeeeeeessasaeeseesseessatesesesssesssstseseessesssnranseeees 136

7.3 CONCLUSION & OUTLOOK ...uvveieieeieetirreeeeeeeeeeiiureeeeeeeeesiissseseeeeeeseisrssseeeseessssrssesssessesssssseeeees 138
REFERENCES ...ottvviieeeeieieee e e ettt e e e e e et e e e e e s eeaaaaaeeeeesseesaaaeeeeeeeseaaaaaeeeeesseetaaaeeeeessennneseees 138

SAMENVATTING: MANGAANCOMPLEXEN ALS DROGINGSKATALYSATOREN VOOR ALKYDVERVEN 139

CURRICULUM VITAE 143
NAWOORD 144



List of Abbreviations

acac (Hacac)
ATR

bpy
‘BuOOH
Co-EH

CT

()%

CVs

dbm (Hdbm)

DCI-MS
DFT

H,dnpppy
dpm (Hdpm)

dpph

DSC

EL

EPR

FAB-MS

FOX

FTIR

GC-MS

GLC

hfacac (Hhfacac)

HPLC

IR
LCAO-MO
LMCT

ML

MLCT
Mn-EH
MR

NHE

NMR

OAc (HOAc)
H;pap
Hypapy
phen

Hopppy
PV

Hpyppy

acetylacetonate / 2,4-pentanedionate (2,4-pentanedione)
Attenuated Total Reflection

2,2’-bipyridine

tert-butylhydroperoxide

Co(1II) 2-ethylhexanoate

Charge Transfer

Cyclic Voltammetry

Cyclic Voltammograms

dibenzoylmethanoate / 1,3-diphenylpropane-1,3-dionate
(1,3-diphenylpropane-1,3-dione)

Direct Chemical Ionisation-Mass Spectroscopy

Density Functional Theory
2-[Bis(2-hydroxy-5-nitrobenzyl)aminomethyl]pyridine
dipivaloylmethanoate / 2,2,6,6 tetramethyl-3,5-heptanedionate
(2,2,6,6-tetramethyl-3,5-heptanedione)
2,2-diphenyl-1-picrylhydrazyl radical

Differential Scanning Calorimetry

Ethyl Linoleate

Electron Paramagnetic Resonance
Fast-Atom-Bombardment Mass Spectroscopy

Ferrous Oxidation Xylenol-orange

Fourier Transform Infra-red Spectroscopy

Gas Chromatography - Mass Spectroscopy

Gas-Liquid Chromatography
hexafluoro-acetylacetonate / 1,1,1,5,5,5-hexafluoro-2,4-pentanedionate
(1,1,1,5,5,5-hexafluoro-2,4-pentanedione)

High Pressure Liquid Chromatography

Infra-Red Spectroscopy

Linear Combination of Atomic Orbitals - Molecular Orbitals
Ligand-to-Metal Charge Transfer

Methyl Linoleate

Metal-to-Ligand Charge Transfer

Mn(II) 2-ethylhexanoate

Methyl Ricinoate

Normal Hydrogen Electrode

Nuclear Magnetic Resonance

acetate anion (acetic acid)
N,N-bis(2-hydroxybenzyl)glycine

deprotonated N-(2-hydroxybenzyl)-N-(2-pyridylmethyl)glycine
1,10-phenanthroline
2-[bis(2-hydroxybenzyl)aminomethyl]pyridine
Peroxide Value

deprotonated 2-(bis(2-pyridylmethyl)aminomethyl)phenol



List of abbreviations

quin (Hquin) 8-oxyquinoline (8-hydroxyquinoline)

ROOH a general alkyl hydroperoxide

SEC Size Exclusion Chromatography

H,tbpppy 2-[Bis(2-hydroxy-3,5-di-tert-butylbenzyl)aminomethyl]pyridine
TG Thermogravimetry

ToF-SIMS Time-of-Flight Secondary Ion Mass Spectroscopy

TP Triphenylphosphane

TPO Triphenylphosphane Oxide

uv Ultra Violet Spectroscopy

UV-Vis Ligand field spectroscopy



