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Extended Abstract 
There is a growing recognition among individuals about the significance of embracing a healthy lifestyle and the 

contributions of natural plant products to it. Among these valuable natural compounds is ellagic acid (EA), a polyphenolic 
compound which is found in abundance in a variety of fruits, vegetables, and other plant sources. EA boasts a wide array of 
health benefits including anti-inflammatory [1], antioxidative [2], anti-mutagenic [3] and anticarcinogenic [4], and 
antimicrobial [5] properties. 

In our current study, we aimed to synthesize EA directly from ethyl gallate, a gallic acid derivative. We based our 
experiments on two simple reaction protocols, one utilizing a hydroxide and aeration [6] and the other utilizing an ionic 
liquid [7]. We employing an N,N-dimethylammonium N’,N’-dimethylcarbamate (DIMCARB) ionic liquid, alongside three 
different hydroxides (NH4OH, NaOH and KOH) and aeration, as well as five choline chloride (ChCl)-based deep eutectic 
solvents (DES) in combination with a hydroxide and aeration. DIMCARB exhibited poor performance, yielding less than 
2% EA, despite our attempts at optimization. On the other hand, the reactions with hydroxides yielded better results. We 
tested reaction times (24 – 72h) and catalyst concentration (0.5 – 5% (w/w)), and afterwards, also the addition of various 
DES. NaOH and KOH did not perform very well, with 27.8 % yield and 83.9 % purity for 1% KOH, and 19.5 % yield and 
82.2 % purity for 1% NaOH after 48h. However, the reactions with a 1% NH4OH catalyst yielded 50.3% EA with 85% purity 
after 48h. Afterwards, the 1% NH4OH system was tested with the addition of 10% (w/w) of selected DES. We used 
ChCl:glycerol (molar ratio 1:2), ChCl:urea (molar ratio 1:2), ChCl:p-toluenesulfonic acid (molar ratio 1:3), ChCl:acetic acid 
(molar ratio 1:2) and ChCl:oxalic acid (molar ratio 1:2). While the more acidic mixtures of DES/NH4OH did not yield any 
product, the addition of 10% ChCl:glycerol or ChCl:urea DES to 1% NH4OH increased conversions up to 77.5% yield with 
82.9% purity. Two other ChCl:glycerol or ChCl:urea concentrations (5 and 20% (w/w)) were also tested but resulted in lower 
yields. We also performed a simple scale-up process of the most efficient DES/NH4OH system. After optimizing the aeration 
process (air bubbling), we obtained an EA yield of 61.8% EA with purity exceeding 80%. Furthermore, we developed a 
model for the engineered synthesis process, elucidating pH as the pivotal design factor affecting equilibrium, mechanistic 
rate kinetics, and product solubility. Notably, DES was found to decrease EA solubility, contributing to the significant yield 
enhancement. This modeling provided valuable insights for subsequent screening endeavors. 
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