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(a) converting a hexose to 2,5-bis hydroxymethylfuran; 

(b) reacting the 2,5-bis hydroxymethylfuran with ethylene under cycloaddition reaction 

conditions and in the presence of a catalyst to produce a bicyclic ether, then dehydrating to 

produce a compound represented by the formula (II): 

(II); and 

(c) hydrogenating the compound represented by the formula (II) with hydrogen in the 

presence of base metal catalyst comprising Ni, Cu, or noble metal Rh, Pt, or multi-metallic 

metal catalyst to produce 1,4 cyclohexanedimethanol; wherein the 2,5-bis 

hydroxymethylfuran is not converted to 2,5-dimethylfuran prior to step (b). 

 

20. A process comprising: 

(a) converting a hexose to 2,5-bis hydroxymethylfuran; 

(b) reacting the 2,5-bis hydroxymethylfuran with ethylene under cycloaddition reaction 

conditions and in the presence of a catalyst to produce a bicyclic ether, then dehydrating to 

produce a compound represented by the formula (II): 

(II) 

wherein the 2,5-bis hydroxymethylfuran is not converted to 2,5-dimethylfuran prior to step 

(b). 

 

21. A method to produce a plasticized composition comprising:  

i) producing 1,4-benzenedimenthanol and/or 1,4-cyclohexanedimethanol compounds as 

follows: 

 (a) converting a hexose to 2,5-bis hydroxymethylfuran; 

 (b) reacting the 2,5-bis hydroxymethylfuran with ethylene under cycloaddition 

reaction conditions and in the presence of a catalyst to produce a bicyclic ether, then 

dehydrating the bicyclic ether to produce a compound represented by the formula (II): 
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(II), and 

(c) optionally further hydrogenating the compound represented by the formula (II) 

with hydrogen in the presence of base metal or noble metal (mono- or multi-metallic) catalyst 

to produce 1,4 cyclohexanedimethanol;  

wherein the 2,5-bis hydroxymethylfuran is not converted to 2,5-dimethylfuran prior to 

step (b); 

ii) esterifying 1,4-benzenedimenthanol and/or 1,4-cyclohexanedimethanol with RCOOH 

and a catalyst to obtain one or more diester compounds represented by the formula: 

, where R is a C1 to C20 alkyl group; 

iii) combining the diester compounds with a polar polymer.  

 

22. The method of claim 21, wherein the polymer comprises polyvinylchloride and 

polyethylene terephthalate polymer. 

 

23. A process for production of terephthalic acid comprising:  

 1) converting hexose to substituted furan in a biphasic reactor, said reactor having a 

having an organic phase and an aqueous phase;  

 2) using an organic solvent to extract the substituted furan from the material produced 

by the biphasic reactor;  

 3) transporting the combination of solvent and substituted furan to a cycloaddition 

reactor where, in the presence of the solvent, the substituted furan is reacted with ethylene 

under cycloaddition reaction conditions and in the presence of a catalyst to produce a bicyclic 

ether,  

 4) thereafter, in the presence of the solvent, dehydrating the bicyclic ether to produce 

a substituted phenyl; 

, or 
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 5) recovering the solvent and recycling the solvent to step 2; and  

 6) thereafter oxidizing the substituted phenyl to terephthalic acid, wherein the 

substituted furan is represented by the formula: 

, 

and the bicyclic ether is represented by the formula: 

, 

and the substituted phenyl is represented by the formula: 

, 

where R is =O, OH, or OC(O)CH3 and R* is =O,OH, OC(O)CH3 or H, 

provided however that the R and R* substituents on the substituted furan are not both 

hydrogenated to the corresponding alkyl prior to the cycloaddition step. 

 

24. The process of claim 23, wherein (hydroxymethyl)benzaldehyde is utilized as the 

solvent in both the substituted furan extraction and the ethylene cycloaddition/dehydration 

reactions.   

 

25. A process for production of terephthalic acid comprising:  

 1) converting hexose to substituted furan in a biphasic reactor, said reactor having a 

having an organic phase and an aqueous phase;  

 2) using an organic solvent to extract the substituted furan from the material produced 

by the biphasic reactor;  

 3) combining, in the presence of the solvent, the substituted furan with less than 2 

moles of hydrogen per mole of substituted furan to partially hydrogenate the substituted 

furan;  

 4) transporting the combination of solvent and partially hydrogenated substituted 
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furan to a cycloaddition reactor where, in the presence of the solvent, the substituted furan is 

reacted with ethylene under cycloaddition reaction conditions and in the presence of a 

catalyst to produce a bicyclic ether,  

 5) thereafter, in the presence of the solvent, dehydrating the bicyclic ether to produce 

a substituted phenyl; 

 6) recovering the solvent and recycling the solvent to step 2; and  

 7) thereafter oxidizing the substituted phenyl to terephthalic acid, wherein the 

substituted furan is represented by the formula: 

, 

and the bicyclic ether is represented by the formula: 

, 

and the substituted phenyl is represented by the formula: 

, 

where R is =O, OH, or OC(O)CH3 and R* is =O,OH, OC(O)CH3 or H, 

provided however that the R and R* substituents on the substituted furan are not both 

hydrogenated to the corresponding alkyl prior to the cycloaddition step. 

 

26. The process of claim 25, wherein 1,4-phenylenedimethanol is utilized as the solvent 

in both the substituted furan extraction and the ethylene cycloaddition/dehydration reactions.   

 

27.   The process of claim 1, wherein: 

 1) the substituted furan plus optional solvent are fed to a Cycloaddition/Dehydration 

reactor, having a vapor phase and an aqueous phase, said reactor containing catalyst; 

 2) ethylene is added to the reaction step, and the excess ethylene is removed from the 

vapor phase of the reactor; 
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 3) the vapor effluent stream is cooled and water is separated from unreacted ethylene 

vapor and any organic phase; 

 4) the water is withdrawn from the system and the ethylene vapor is returned to the 

Cycloaddition/Dehydration reactor. 


