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CLAIMS 

 

1. A molecular transition metal complex selected from Formula 1:   

       (Formula 1),   

 wherein M is titanium, zirconium, or hafnium, each independently being in a formal 5 

oxidation state of +2, +3, or +4;  

n is an integer of from 0 to 3, wherein, when n is 0, X is absent;  

each X is independently a monodentate ligand that is neutral, monoanionic, or 

dianionic, or two X are taken together to form a bidentate ligand that is neutral, monoanionic, 

or dianionic;  10 

X and n are selected such that the metal-ligand complex is neutral;  

Z1 and Z2 are each independently selected from the following: -O-, -S-,  

-N[(C1-C40)hydrocarbyl]-, or -P[(C1-C40)hydrocarbyl]-;   

Y is a single atom bridge selected from the following:  -CR2-,  -GeR2-, -SiR2- ; 

wherein each R is independently a hydrogen, a substituted or unsubstituted (C1-15 

C40)hydrocarbyl,  a substituted or unsubstituted (C1-C40)heterohydrocarbyl,  -OR
C
,  -SR

C
,  -

CN,  

-CF3, -OCF3, -S(O)R
C
, -S(O)

2
R

C
,  -N=C(R

C
)2, -OC(O)R

C
,   -C(O)OR

C
,  -N(R)C(O)R

C
,   

-C(O)N(R
C
)2, or a halogen; and wherein each R

C
 is independently a substituted or 

unsubstituted (C1-C30)hydrocarbyl, or a substituted or unsubstituted (C1-C30) 20 

heterohydrocarbyl;   

wherein R
1a

, R
2a

, R
3a

, R
4a

, R
1b

, R
2b

, R
3b

, R
4b

, R
5c

, R
6c

, R
7c

, R
8c

, R
5d

, R
6d

, R
7d

 and 

R
8d

 are each, independently, selected from the following: a substituted or unsubstituted 

(C1-C40)-hydrocarbyl, a substituted or unsubstituted (C1-C40)heterohydrocarbyl, -Si(R
C
)3,  

-OSi(R
C
)3, -Ge(R

C
)3, -P(R

C
)2, -N(R

C
)2, -OR

C
, -SR

C
, -NO2,  -CN, -CF3, -OCF3, -S(O)R

C
,   25 
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-S(O)
2
R

C
, -N=C(R

C
)2, -OC(O)R

C
, -C(O)OR

C
, -N(R)C(O)R

C
, -C(O)N(R

C
)2, a halogen, or a 

hydrogen; and wherein each R
C
 is independently a substituted or unsubstituted 

(C1-C30)hydrocarbyl, or a substituted or unsubstituted (C1-C30) heterohydrocarbyl; and 

wherein, for Formula 1, two or more of R
1a

, R
2a

, R
3a

, R
4a

, R
1b

, R
2b

, R
3b

, R
4b

, R
5c

, 

R
6c

, R
7c

, R
8c

, R
5d

, R
6d

, R
7d

 and R
8d

 may optionally form one or more ring structures; and  5 

wherein either Z1 or Z2 is dative covalent (coordinate) to M.   

 

2. The molecular transition metal complex of claim 1, wherein R
5c

 and R
5d

 are each, 

independently, selected from the following groups g1) through  g14):  

 g1),   g2),     g3),  10 

 g4),   g5),  

  g6),   g7),   g8),   g9),     

 g10),  g11),  g12),  g13),  or 

 g14).   

 15 

3. The molecular transition metal complex of claim 1, wherein each Z is –O- (oxygen 

atom).     

 

4. The molecular transition metal complex of claim 1, wherein M is selected from Zr, or 

Hf.   20 
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5. The molecular transition metal complex of claim 1, wherein Y is selected from the 

following:  -CHR-,   -CRR’-, -CR2-, -CH2-, -SiR2-, -SiRR’-, -GeR2-, -CHOR-, and  

 wherein each R is independently an alkyl or an aryl, and 5 

 wherein each R’ is independently an alkyl or an aryl.     

 

 

6. The molecular transition metal complex of claim 1, wherein Formula 1 is selected 

from the following structures a) through ee):     10 

a) , b)  , 

 

 

 

 15 

 

 

 

 

  20 
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c)  , d)   , 

e)  , f)  , 5 

 

g)  ,  

k) , l)  , 
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m)  ,  

o)  , p)  , 

q)  , r)  , 

s)  , t)  , 

u)  , v)  , 5 
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y)  , z)  , 

aa) 

O

O

O

O

F F

Hf

Me Me

t-Bu
t-Bu

Si
Me2

  , bb) , 

cc)  ,  or 

ee)  .  
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7. A process to form an ethylene-based polymer, said process comprising polymerizing a 

mixture comprising ethylene, and optionally at least one comonomer, in the presence of at 

least one molecular transition metal complex claim 1.     5 
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