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ii Opsomming 

Die ontwikkeling van die goed-gedefinieerde ruteniumkarbeenkompleks 1 is ongetwyfeld een van 

die belangrikste bydraes tot die gebruik van die me!atesereaksie in organiese sintese. 

CI •• ,]CYO 

c,"fu~ 
PCY3 Ph 

2 

Die verbinding vertoon 'n hoe mate van selektiwitelt vir metatese van i-alkene, maar het 'n 

beperkte leeftyd by hoar temperature. Hierdie probleem is deels aangespreek deur die 

ontwikkeling van die tweedegenerasie katalisator 2. Ongelukkig toon hierdie verbinding egter 'n 

geneigdheid tot verminderde selektiwiteit by verhoogde temperature. 

Verskeie navorsingsgroepe het gepoog om die stabilitelt en aktiwiteit van metatesekatalisatore te 

verhoog deur ruteniumkarbeenkomplekse met hemilabiele O,N-bidentaatligande vanaf 1 en 2 

ontwikkel. Verbinding K1 is 'n voorbeeld van hierdie benadering. 

",· .. 1 __ Ru= 

o t 
U 

K1 

Die stikstofdentaat dissosieer vanaf die metaalsentrum in Ki om 'n vry koordinasiepunt beskikbaar 

te ste! indien 'n geskikte kompeterende substraat teenwoordig is, maar beskerm andersins die 

metaalkompleks teen degradasie deur met die oop koordinasiepunt te koordineer. Die balans 

tussen beskikbaarheid en stabilisasle van die koordinasiepunt van die metaalkompleks kan 

moontlik tot die ontwikkeling van katalisatore met hoe aktiwiteit maar ook hoe stabillteit lei. 

Die aanvanklike doel van hierdie studie was om nuwe katalisatore met hemilabiele O,N­

bidentaatligande vanaf 1 te sintetiseer en mel 1-okteen vir metatese Ie toets. Geskikte Iigande vir 

die sinlese is met behulp van molekuulmodellering ge'identifiseer. Die imienligande L3, L4, L6, L7, 
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L 14, L 15 en L 16 is deur 'n kondensasiereaksie van In ketoon of aldehied met In amien 

gesintetiseer. 

OH i'Y"R 

(11 
L3. R = Cy 
L4. R= Ph 

cc. OH 

"",I 

~R' 
L6. R'= Cy 
L7. R'=Ph 

~.-'" 
OH 

L14.R"=H 
L15. R"=Cy 
L16. R"= Ph 

Die literatuurkatalisator K1 is suksesvol gesintetiseer en is vir metatese-aktiwiteit met 1-okteen 

getoets. Op hierdie wyse is In verwysingspunt daar gestel waarmee die eksperimentele resultate 

van nuwe katalisatore vergelyk kan word. Molekuulmodellering is gebruik om die ligande vir die 

katalisatorsintese te identifiseer. Ole fenielbevattende imienligande L4, L7 en L16 is geselekteer, 

maar verskeie pogings om die ooreenstemmende katalisatore K4, K7 en K16 te sintetiseer, was 

onsuksesvol. 

K4 

PCy, 

CI", I ,.' Ph 

CI' .... r~' ~ 
PCYl 

K7 

K16 

Molekuulmodeliering is gebruik om Iig op die resultate van hierdie studie te werp. Moontlike 

verklarings word gegrond op waamemings van spesifieke HOMO-LUMO-interaksies, N-O­

afstande, bythoeke, HOMO-ori€intasies en die ori€intasies van sekere groepe in hlerdle 

verbindlngs, Gevolgtrekkings vanuit hierdie waamemings word onder ander gebaseer op 

vergelykings met die resultate vir 'n modelligand en -katalisator. 
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Summary 

iii Summary 

The development of the well-defined ruthenium carbene complex 1 is one of the most important 

contributions to the use of the metathesis reaction in organic synthesis. 

CI.,.lCY3 

CI ...... ~u-------" 
PGy3 Ph 

2 

The compound exhibits a high degree of selectivity for the metathesis of 1-alkenes but tends to 

have a limited lifespan at elevated temperatures. This concem was partially addressed by the 

development of the second generation Grubbs catalyst 2. Unfortunately this compound tends 

towards low selectivity at elevated temperatures. 

Several research groups attempted to increase the stability and activity of these metathesis 

catalysts by synthesising complexes with hemilabile O,N-bidentate ligands from 1 and 2. Complex 

K1 is an example of this approach. 

", .. ,1 
,-Ru= 

o t 
U 

PCY3 

I #,CI _,Ph 

6=$ 
Ki 

The nitrogen dentate dissociates from the metal centre of K1 to expose a free coordination site 

when a suitable competing substrate is available, but prevents degradation of the complex by 

occupying the site otherwise. The balance between availability and stabilisation of the coordination 

site may show the way to the development of catalysts with high activity and stability. 

The initial aim of this study was the synthesis of new complexes with hemilabile O.N-bidentate 

ligands from 1 and to test these for metathesis with 1-octene. Suitable ligands for this synthesis 

were identified with the support of molecular modelling. The imine ligands L3, L4, L6. L7. L 14, L 15 

en L 16 were synthesised by the condensation reaction of aldehydes or ketones with amines. 
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L3. R=Cy 
L4. R= Ph 

~OH 

~N 
)lR' 

L6. R'= Cy 
L7. R'= Ph 

L14. R"=H 
LiS. R"=Cy 
L16.R"=Ph 

The literature catalyst K1 was successfully prepared and tested for metathesis activity with 1-

octene. The purpose of this was to establish a benchmark with which the experimental results of 

the new catalysts could be compared. Molecular modelling was used to identify ligands that could 

be suitable for catalyst synthesis. The phenyl substituted ligands L4, L7 and L 16 were selected, 

but several attempts at the synthesis of the corresponding catalysts K4, K7 and K16 were 

unsuccessful. 

PCy, 

CI'4, I ."Ph 
Ru=' -~ clrl --,..;-
Pey. 

K4 K16 

K7 

Molecular modelling was used in an attempt to shed some light on the results of this study. 

Possible explanations are based on tlie observation of specific HOMO-LUMO interactions, N-O 

distances, bite angles, HOMO orientations and the orientations of specific groups within these 

compounds. Conclusions from these observations are drawn by inter alia comparison with a model 

ligand and catalyst. 
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