


































CLAIMS 

We Claim: 

1. A method of preparing esters, the method comprises: reacting in a reaction mixture an organic 

acid with a dialkyl-carbonate in the presence of an alcohol-containing solvent without an 

extrinsic catalyst  at a temperature between about 130°C to about 230°C and at a pressure in a 

range from about 145 psi to about 950 psi inert atmosphere. 

2. The method according to claim 1, wherein said method further comprises isolating said esters 

by at least fractional distillation, chromatography, or both from said reaction mixture.  

3. The method according to anyone of the foregoing claims, wherein said esters are individually 

monoester, diesters or triesters, or mixtures thereof in various combinations.  

4. The method according to anyone of the foregoing claims, wherein said organic acid is 

selected from: formic acid, acetic acid, propionic acid , lactic acid, butyric acid, isobutyric 

acid, valeric acid, hexanoic acid, heptanoic acid, decanoic acid, lauric acid, myristic acid, and 

C14-C18 fatty acids, 2,5-furandicarboxylic acid (FDCA), fumaric acid, itaconic acid, malic 

acid, succinic acid, maleic acid, malonic acid, glutaric acid, glucaric acid, oxalic acid, adipic 

acid, pimelic acid, suberic acid, azelaic acid, sebacic acid, dodecanedioic acid, glutaconic 

acid, ortho-phthalic acid, isophthalic acid, terephthalic acid, citric acid, isocitric acid, aconitic 

acid, tricarballylic acid, and trimesic acid.  

5. The method according to anyone of the foregoing claims, wherein said organic acid is a 

dicarboxylic or tricarboxylic acid. 

6. The method according to anyone of the foregoing claims, wherein said dialkyl-carbonate is at 

least one of the following species: dimethylcarbonate (DMC), diethylcarbonate (DEC), 

dipropylcarbonate (DPC), or dibutylcarbonate (DBC). 

7. The method according to anyone of the foregoing claims, wherein said alcohol-containing 

solvent is: a single alcohol species, or a mixture of different alcohols, or a mixture of an 

alcohol and other non-alcoholic species. 

8. The method according to claim 7, wherein said alcohol in said alcohol-containing solvent is at 

least saturated, unsaturated, or aromatic. 

9. The method according to claim 7, wherein said non-alcoholic species includes at least one of 

the following: a carbonate/CO2, dimethyl formamide (DMF), dimethyl sulfoxide (DMSO), 

acetonitrile, tetrahydrofuran (THF), acetone, N-methyl-2-pyrrolidone (NMP), chloroform, 

and ethyl acetate.  

10. The method according to anyone of the foregoing claims, wherein said alcohol mediates the 

formation of said esters. 

11. The method according to anyone of the foregoing claims, wherein said alcohol is present in 

excess of stoichiometric amounts of carbonate. 



12. The method according to anyone of the foregoing claims, wherein said organic acid and 

carbonate are reacted at a temperature between about 160°C to about 215°C. 

13. The method according to anyone of the foregoing claims, wherein said organic acid and 

carbonate are reacted within a time period not exceeding about 24 hours. 

14. The method according to claim 13, wherein said organic acid and carbonate are reacted within 

a time period not exceeding about 12 hours. 

15. The method according to anyone of the foregoing claims, wherein said method is able to 

achieve at least 45% conversion of said carboxylic acid to the ester. 

16. The method according to claim 15, wherein said method is able to achieve at least 70% 

conversion of said carboxylic acid to the ester. 

17. The method according to anyone of the foregoing claims,, wherein said alcohol serves as a 

nucleophile that assists said reaction between said organic acid and said carbonate. 

18. The method according to anyone of the foregoing claims, wherein said organic acid is 

converted into a corresponding monoester and diester in a ratio of about 95:0.5 to about 

0.5:95.  

19. The method according to claim 3, wherein a di-ester product is favored.  

20. The method according to anyone of the foregoing claims, wherein a CO2 molecule is released 

from said reaction. 

21. The method according to claim 20, wherein said reaction is performed in either a batch or a 

continuous process. 

 

  


