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SYNTHESIS OF BENZYLOXYPHENOXY PHENOL LIGANDS 

The invention relates to ligands, complexes, and/or catalysts that provide olefin 

polymerization capabilities.   

Background of the Invention 

Ligand-metal coordination complexes, e.g., organometallic complexes, are useful as 5 

catalysts, additives, stoichiometric reagents, monomers, solid-state precursors, therapeutic reagents 

and drugs.  Complexes of this type ordinarily are prepared by combining a ligand with a suitable 

metal compound or metal precursor in a suitable solvent at a suitable temperature.  The ligand 

contains functional groups that bind to the metal center(s), remain associated with the metal 

center(s), and therefore provide an opportunity to modify the steric, electronic and chemical 10 

properties of the active metal center(s) of the complex.   

Certain ligand-metal complexes are catalysts for reactions such as oxidation, 

reduction, hydrogenation, hydrosilylation, hydrocyanation, hydroformylation, polymerization, 

carbonylation, isomerization, metathesis, carbon-hydrogen activation, carbon-halogen activation, 

cross-coupling, Friedel-Crafts acylation and alkylation, hydration, dimerization, trimerization, 15 

oligomerization, Diels-Alder reactions and other transformations.  In the field of polymerization 

catalysis, in connection with single site catalysis, the ligand typically offers opportunities to modify 

the electronic and/or steric environment surrounding an active metal center.  This allows the ligand 

to assist in the creation of possibly different polymers.  Group 4 metallocene based single site 

catalysts are generally known for polymerization reactions.   20 

One application for metallocene catalysts is producing isotactic polypropylene.  

Isotactic polypropylene and its production has been extensively studied.  See, e.g., US 

2004/0005984 A1.   

In view of the industrial importance of this field, it would be desirable to have 

additional synthetic methods for the preparation of ligands.   25 

Summary  

The disclosure includes a process for preparing a ligand, the process comprising 

contacting a first reactant with a bridging reactant in a polar aprotic reaction medium under 
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reaction conditions, thereby forming the ligand; wherein: (a) when the first reactant is 2-

((tetrahydro-2H-pyran-2-yl)oxy)-[1,1'-biphenyl]-3-yl lithium, the bridging reactant is 2-bromo-

1-(3-((2-bromobenzyl)oxy)propoxy)-4-methylbenzene, and the ligand is  2-(3-((2'-hydroxy-

[1,1':3',1''-terphenyl]-2-yl)methoxy)propoxy)-5-methyl-[1,1':3',1''-terphenyl]-2'-ol (Ligand AP); 

or wherein (b) when the first reactant is 2',5,5'-trimethyl-2-((methoxymethoxy)-[1,1'-biphenyl]-5 

3-yl lithium, the bridging reactant is 2-bromo-1-(3-((2-bromobenzyl)oxy)propoxy)-4-

methylbenzene, and the ligand is 2-(3-((2'-hydroxy-2'',5',5''-trimethyl-[1,1':3',1''-terphenyl]-2-

yl)methoxy)propoxy)-2'',5,5',5''-tetramethyl-[1,1':3',1''-terphenyl]-2'-ol (Ligand BP); or wherein 

(c) when the first reactant is 2-(methoxymethoxy)-5-methyl-3-(2-methylnaphthalen-1-

yl)phenyl) lithium, the bridging reactant is 2-bromo-1-(3-((2-bromobenzyl)oxy)propoxy)-4-10 

methylbenzene, and the ligand is 2'-(3-((2'-hydroxy-5'-methyl-3'-(2-methylnaphthalen-1-yl)-

[1,1'-biphenyl]-2-yl)methoxy)propoxy)-5,5'-dimethyl-3-(2-methylnaphthalen-1-yl)-[1,1'-

biphenyl]-2-ol (Ligand CP).  The disclosure also includes a process for preparing analogous 

Ligands AE, BE, and CE. 

In one aspect, the present disclosure refers to a process for preparing a ligand, 15 

the process comprising contacting 3-((2-bromobenzyl)oxy)propan-1-ol with bromocresol and 

triphenylphosphine in a reaction medium under reaction conditions, thereby forming a 2-

bromo-1-(3-((2-bromobenzyl)oxy)propoxy)-4-methylbenzene; and contacting a first reactant 

with a bridging reactant in a polar aprotic reaction medium under reaction conditions, thereby 

forming the ligand; wherein: (a) when the first reactant is 2-((tetrahydro-2H-pyran-2-yl)oxy)-20 

[1,1'-biphenyl]-3-yl lithium, the bridging reactant is 2-bromo-1-(3-((2-

bromobenzyl)oxy)propoxy)-4-methylbenzene, and the ligand is  2-(3-((2'-hydroxy-[1,1':3',1''-

terphenyl]-2-yl)methoxy)propoxy)-5-methyl-[1,1':3',1''-terphenyl]-2'-ol (Ligand AP); or 

wherein (b) when the first reactant is 2',5,5'-trimethyl-2-((methoxymethoxy)-[1,1'-biphenyl]-3-

yl lithium, the bridging reactant is 2-bromo-1-(3-((2-bromobenzyl)oxy)propoxy)-4-25 

methylbenzene, and the ligand is 2-(3-((2'-hydroxy-2'',5',5''-trimethyl-[1,1':3',1''-terphenyl]-2-

yl)methoxy)propoxy)-2'',5,5',5''-tetramethyl-[1,1':3',1''-terphenyl]-2'-ol (Ligand BP); or wherein 

(c) when the first reactant is 2-(methoxymethoxy)-5-methyl-3-(2-methylnaphthalen-1-

yl)phenyl) lithium, the bridging reactant is 2-bromo-1-(3-((2-bromobenzyl)oxy)propoxy)-4-

methylbenzene, and the ligand is 2'-(3-((2'-hydroxy-5'-methyl-3'-(2-methylnaphthalen-1-yl)-30 

[1,1'-biphenyl]-2-
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yl)methoxy)propoxy)-5,5'-dimethyl-3-(2-methylnaphthalen-1-yl)-[1,1'-biphenyl]-2-ol (Ligand 

CP). 

The ligands of the process of the disclosure are useful in the preparation of 

catalysts for the polymerization of olefins. 

Detailed Description of the Invention 5 

As used herein, the terms “a,” “an,” “the,” “at least one,” and “one or more” are 

used interchangeably.  The terms “comprises” and “includes” and variations thereof do not 

have a limiting meaning where these terms appear in the description and claims.  Thus, for 

example, a composition that includes “a” material can be interpreted to mean that the 

composition includes “one or more” materials. 10 

“Complex” means a coordination compound formed by the union of one or more 

electronically rich molecules or atoms capable of independent existence with one or more 

electronically poor molecules or atoms, each of which is also capable of independent existence. 

All references to the “Periodic Table of Elements” and the various groups within 

the Table are to the Table as published in the CRC Handbook of Chemistry and Physics, 71st 15 

Ed. (1990-1991), CRC Press, at page 1-10.   
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WHAT IS CLAIMED IS: 

1. A process for preparing a ligand, the process comprising  

contacting 3-((2-bromobenzyl)oxy)propan-1-ol with bromocresol and 

triphenylphosphine in a reaction medium under reaction conditions, thereby forming a 

2-bromo-1-(3-((2-bromobenzyl)oxy)propoxy)-4-methylbenzene; and 5 

contacting a first reactant with a bridging reactant in a polar aprotic reaction medium 

under reaction conditions, thereby forming the ligand; wherein: (a) when the first 

reactant is 2-((tetrahydro-2H-pyran-2-yl)oxy)-[1,1'-biphenyl]-3-yl lithium, the bridging 

reactant is 2-bromo-1-(3-((2-bromobenzyl)oxy)propoxy)-4-methylbenzene, and the 

ligand is  2-(3-((2'-hydroxy-[1,1':3',1''-terphenyl]-2-yl)methoxy)propoxy)-5-methyl-10 

[1,1':3',1''-terphenyl]-2'-ol (Ligand AP); or wherein (b) when the first reactant is 2',5,5'-

trimethyl-2-((methoxymethoxy)-[1,1'-biphenyl]-3-yl lithium, the bridging reactant is 2-

bromo-1-(3-((2-bromobenzyl)oxy)propoxy)-4-methylbenzene, and the ligand is 2-(3-

((2'-hydroxy-2'',5',5''-trimethyl-[1,1':3',1''-terphenyl]-2-yl)methoxy)propoxy)-2'',5,5',5''-

tetramethyl-[1,1':3',1''-terphenyl]-2'-ol (Ligand BP); or wherein (c) when the first 15 

reactant is 2-(methoxymethoxy)-5-methyl-3-(2-methylnaphthalen-1-yl)phenyl) lithium, 

the bridging reactant is 2-bromo-1-(3-((2-bromobenzyl)oxy)propoxy)-4-methylbenzene, 

and the ligand is 2'-(3-((2'-hydroxy-5'-methyl-3'-(2-methylnaphthalen-1-yl)-[1,1'-

biphenyl]-2-yl)methoxy)propoxy)-5,5'-dimethyl-3-(2-methylnaphthalen-1-yl)-[1,1'-

biphenyl]-2-ol (Ligand CP).   20 

2. The process of claim 1 further comprising a preliminary step to prepare the 3-((2-

bromobenzyl)oxy)propan-1-ol, the preliminary step comprising contacting 1,3-

propanediol with 2-bromobenzylbromide in a reaction medium under reaction 

conditions, thereby forming the 3-((2-bromobenzyl)oxy)propan-1-ol.   

3. The process of claim 1 wherein the bridging reactant is a 2-bromo-1-(2-((2-25 

bromobenzyl)oxy)ethoxy)-4-methylbenzene, and the ligand is Ligand AE 
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 (Ligand AE),  

Ligand BE  

 (Ligand BE), 

or Ligand CE 

(Ligand CE), respectively.   5 

4. The process of any of claims 1 or 3 further comprising contacting the ligand with bis-

benzyl-zirconium(IV) dichloride (ZrBn2Cl2) in a reaction medium under reaction 

conditions, thereby forming the zirconium complex of the ligand.   
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5. The process of claim 3 wherein the 2-bromo-1-(2-((2-bromobenzyl)oxy)ethoxy)-4-

methylbenzene is prepared by a process comprising contacting 2-((2-

bromobenzyl)oxy)ethanol with bromocresol in a reaction medium under reaction 

conditions, thereby forming the 2-bromo-1-(2-((2-bromobenzyl)oxy)ethoxy)-4-

methylbenzene.   5 

6. The process of claim 5 wherein the 2-((2-bromobenzyl)oxy)ethanol is prepared by a 

process comprising contacting ethylene glycol with 2-bromobenzylbromide in a 

reaction medium under reaction conditions, thereby forming the 2-((2-

bromobenzyl)oxy)ethanol.    


