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CLAIMS 

1.  A metal-ligand complex comprising the phosphaguanidine compound of formula I 

 

wherein  

R1, R5, R6, and R10 are independently selected from hydride, aliphatic, heteroaliphatic, 

aromatic, and heteroaromatic moieties;  

R2, R3, R7, and R8 include the same or different moieties independently selected from 

aliphatic moieties, aromatic moieties, and heteroaromatic moieties; 

R4 and R9 are independently a lone pair of electrons or a heteroatom; 

M is titanium, zirconium, or hafnium; each X is independently selected from aliphatic 

moieties, aromatic moieties, NRN
2 moeities or halide moieties, wherein RN is selected from 

alkyl, aryl, and heteroaryl moieties; and 

each dotted line optionally defines a bridging connection. 

2. The metal-ligand complex of claim 1, wherein each R1, R5, R6, and R10  are 

independently selected from hydride, methyl, ethyl, iso-propyl, cyclohexyl, tert-butyl, 
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neopentyl, phenethyl, benzyl, adamantyl, phenyl, 2,6-di-iso-propylphenyl, and 2,6-

dimethylphenyl. 

3. The metal-ligand complex of claim 1, wherein R2, R3, R7, and R8 are independently 

selected from ethyl, cyclohexyl, phenyl, and 4-methoxyphenyl. 

4. The metal-ligand complex of claim 1, wherein R4 and R9 are independently 

selected from a lone pair of electrons, an oxygen, a nitrogen, and a sulfur. 

5. The metal-ligand complex of claim 1, wherein R4 and R9 are a lone pair of 

electrons. 

6. The metal-ligand complex of claim 1, wherein each X independently is selected 

from a methyl, trimethylsilylmethyl (-CH2SiMe3), benzyl, chloro, and dimethylamido 

(NMe2) group. 

7. The metal-ligand complex of claim 1, wherein M is zirconium. 

8. The metal-ligand complex of claim 1, wherein M is hafnium. 

9. A polymerization catalyst system comprising the metal-ligand complex according 

to claim 1, wherein the polymerization catalyst system further comprises a chain transfer 

agent. 

10.  The polymerization catalyst system according to claim 9, wherein the chain 

transfer agent is diethyl zinc. 
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