
VU Research Portal

Iminophosphine Complexes of Palladium and Platinum: Catalysis and
Metallacycloalkanes Synthesis
Mahamo, T.

2013

document version
Publisher's PDF, also known as Version of record

Link to publication in VU Research Portal

citation for published version (APA)
Mahamo, T. (2013). Iminophosphine Complexes of Palladium and Platinum: Catalysis and Metallacycloalkanes
Synthesis. [PhD-Thesis - Research and graduation internal, Vrije Universiteit Amsterdam].

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            • Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain
            • You may freely distribute the URL identifying the publication in the public portal ?

Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

E-mail address:
vuresearchportal.ub@vu.nl

Download date: 24. May. 2023

https://research.vu.nl/en/publications/c26b9d57-6411-4e21-9edb-fb184867ef11


Summary 

 

~ 193 ~ 
VU Amsterdam/UCT 

SUMMARY 
 

 series of iminophosphine ligands were synthesized and fully characterized using 

spectroscopic and analytical techniques. These ligands were reacted with suitable 

palladium and platinum precursors to prepare desired palladium(II) and platinum(II) 

complexes.  

 

The palladium complexes were prepared by reaction of [Pd(COD)Cl2] or [Pd(COD)(Me)Cl] 

with appropriate iminophosphine ligands. A selected number of these complexes were tested 

for activity in Suzuki-Miyaura coupling reactions and were found to be highly active. The 

complexes were found to be tolerant of a wide variety of reaction conditions as well as 

functional groups on both phenylboronic acid as well as aryl halide substrates. Low catalyst 

loadings could be used while maintaining high conversions and short reaction times. Finally, 

it was observed that having a pendant group bearing a donor atom on the imine moiety of 

the iminophosphine ligand enhanced catalytic activity. 

 

Platinum dichloride complexes were prepared by the reaction of [Pt(COD)Cl2] with 

appropriate iminphosphine ligands. These complexes were intended to be precursors for the 

preparation of platinacycloalkanes. However, reaction of [Pt(P^N)Cl2] with di-Grignard 

reagents led to formation of bromoalkyl platinum complexes instead. The unexpected result 

was attributed to monoalkylation of precursor platinum dichloride complexes, followed by 

halide metathesis.  

 

Platinacycloalkane complexes were successfully synthesized by reacting [Pt(COD)Cl2] with 

BrMg(CH2)nMgBr (n = 4, 6); followed by ligand displacement with appropriate 

iminophosphine ligands. Platinacycloalkanes were obtained in moderate to good yields. 

Thermal decomposition behaviour of the complexes was investigated. The results revealed 

that: 1) The decomposition reaction follows first order reaction kinetics over the first 30% of 

the decomposition reaction. Beyond this point, significant deviation from first order behaviour 

is observed, indicating the increasing involvement of reaction products, most likely the metal 

containing fragment. 2) α-olefins are the major products of the decomposition reaction. 3) 

Reaction temperature and duration have a significant effect on the organic product 

distribution.  

 

DTF studies were carried out on the β-elimination/reductive elimination reaction of a model 

platinacyclopentane complex, 5.13B. Results from these calculations revealed that the 

energy barrier for the β-hydride elimination reaction is extremely high, in agreement with the 
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experimentally observed stability of platinacyclopentane complexes toward thermal 

decomposition. This indicates that the β-elimination/reductive elimination sequence for the 

decomposition of platinacyclopentane complexes is not likely to occur under laboratory 

conditions, as has been previously proposed by other researchers. The energy barrier for the 

reductive elimination step was found to be relatively low, indicating that this step would be 

likely to occur under the experimental conditions described in Chapter 5. Moreover, Ligand 

hemilability was found to play a role only in the reductive elimination of 1-butene from the 

hydridoalkenyl platinum complexes. Imine dissociation was calculated to stabilize the product 

thereof. In contrast, ligand dissociation was calculated to be energetically disfavoured for β-

hydride elimination reactions. In this reaction, the ligand was found to interact more strongly 

with the metal centre in the transition state structures than in the starting material and the 

products. These results indicate that alternative pathways to the generally accepted β-

hydride elimination/reductive elimination reaction sequence need to be explored for small 

ring platinacycloalkanes. 


