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CLAIMS: 

What is claimed is: 

1. A catalyst compound represented by the formula: 
 

 

 

 

 

 

 

 

 wherein M
1
 is selected from the group consisting of titanium, zirconium, hafnium;  

 each R
1
 and R

2
 are identical or different and are each a hydrogen atom, a C1-C10 alkyl 

group, a C1-C10 alkoxy group, a C6-C10 aryl group, a C6-C10 aryloxy group, a C2-C10 alkenyl 

group, a C2-C40 alkenyl group, a C7-C40 arylalkyl group, a C7-C40 alkylaryl group, a C8-C40 

(preferably C8-C30) arylalkenyl group, an OH group or a halogen atom, or a conjugated diene 

which is optionally substituted with one or more hydrocarbyl, tri (hydrocarbyl) silyl groups or 

tri (hydrocarbyl) silylhydrocarbyl groups, said diene having up to 30 atoms not counting 

hydrogen; 

 each R
3
 to R

7
 are identical or different and are each a hydrogen atom, or a substituted or 

unsubstituted, branched or unbranched C1-C10 alkyl group;  

 R
13

 is -((R
15*

)2Si-Si(R
15

)2)- wherein, each R
15

 and R
15*

 is identical or different and is a 

substituted or unsubstituted, branched or unbranched C1-C20 alkyl group;  
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 each R
8
, R

10
 and R

12
 are identical or different and are each a hydrogen atom or a 

substituted or unsubstituted, branched or unbranched C1-C10 alkyl group; and 

 each R
9
 and R

11
 are identical or different and are each a substituted or unsubstituted, 

branched or unbranched C2-C20 alkyl group. 
 

2. The catalyst compound of claim 1, wherein M
1
 is Hf or Zr. 

 

3. The catalyst compound of claim 1, wherein each R
3
 is a hydrogen atom and R

8
 through 

R
12

 are each hydrogen atoms. 
 

4. The catalyst compound of claim 1, wherein each R
3
 is a hydrogen atom or a C1-C10 

alkyl group, R
8
, R

10
 and R

12
 are each hydrogen atoms and each R

9
 and R

11
 are identical or 

different and are each a C3-C20 alkyl group. 
 

5. The catalyst compound of claim 4, wherein each R
3
 is a hydrogen atom and each R

9
 and 

R
11

 are each t-butyl groups.  
 

6. The catalyst compound of claim 1, wherein the catalyst compound has a rac/meso ratio 

of from 100/1 to 1/100.   
 

7. The catalyst compound of claim 1, wherein the catalyst compound is supported. 
 

8. The catalyst of claim 7, wherein the support is fluorided silica.  
 

9. A catalyst system comprising activator and the catalyst compound of claim 1.   
 

10. A process to polymerize ethylene comprising contacting ethylene and, optionally, one 

or more olefin comonomers, with the catalyst system of claim 9; wherein the polymer 

produced has at least 50 mol% ethylene and an Mw between 20,000 g/mol and 400,000 g/mol. 
 

11. The process of claim 10, wherein the rac and meso forms of the catalyst are not 

separated. 
 

12. The process of claim 10, wherein the comonomers comprise one or more of propylene, 

butene, pentene, hexene, heptene, octene, nonene, decene, undecene, dodecene and isomers 

thereof.   
 

13. The process of claim 10, wherein the polymer has a PDI greater than 4, and has a g'vis 

of 0.95 or more. 
 

14. The process of claim 10, wherein the process occurs at a temperature of from about 0°C 

to about 300°C, at a pressure in the range of from about 0.35 MPa to about 10 MPa, and at a 

time up to 300 minutes. 
 

15. The process of claim 10, wherein the activator comprises alumoxane.  
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16. The process of claim 10, wherein the activator comprises a non-coordinating anion 

activator, preferably the activator is one or more of: 

N,N-dimethylanilinium tetrakis(pentafluorophenyl)borate, 

triphenylcarbenium tetrakis(pentafluorophenyl)borate, 

trimethylammonium tetrakis(perfluoronaphthyl)borate,  

triethylammonium tetrakis(perfluoronaphthyl)borate,  

tripropylammonium tetrakis(perfluoronaphthyl)borate,  

tri(n-butyl)ammonium tetrakis(perfluoronaphthyl)borate,  

tri(t-butyl)ammonium tetrakis(perfluoronaphthyl)borate,  

N,N-dimethylanilinium tetrakis(perfluoronaphthyl)borate, or 

N,N-diethylanilinium tetrakis(perfluoronaphthyl)borate. 
 

17. The process of claim 10, wherein the polymer comprises less than 15% comonomer, 

based upon the weight of the polymer, and the polymer has an Mw of 190,000 g/mol or more.   
 

18. The process of claim 13, wherein the meso form of the catalyst or meso/rac mixtures of 

the catalyst provide a polymer with a Mw/Mn greater than 4. 
 

19. The process of claim 13, wherein the rac form of the catalyst provides a polymer with a 

Mw/Mn of 2 to 3. 
 

20. The catalyst compound of claim 1, wherein each R
15

 together do not form a ring, and 

each R
15* 

together do not form a ring. 
 

21.  The catalyst compound of claim 1, wherein R
15

 and R
15*

 together do not form a ring. 
 

22. The catalyst compound of claim 1, wherein each R
15

 together do not form a ring, and 

each R
15* 

together do not form a ring, and R
15

 and R
15*

 together do not form a ring. 
 

23. A catalyst system comprising activator and the catalyst compound of claim 1, wherein 

each R
15

 together do not form a ring, and/or each R
15* 

together do not form a ring, and/or R
15

 

and R
15*

 together do not form a ring.   
 

24. A process to polymerize ethylene comprising contacting ethylene and, optionally, one 

or more olefin comonomers, with the catalyst system of claim 23; wherein the polymer 

produced has at least 50 mol% ethylene and an Mw between 20,000 g/mol and 400,000 g/mol. 
 

 

 


