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Abstract

Improvement of renewable monomer, I-S-2, based on 

isosorbide and succinic anhydride via addition of a 

greener catalyst was investigated. Catalyst exploration 

was performed to amend monomer synthesis to 

teaching lab conditions and time frames. The 

renewable monomers obtained were characterized 

via 1H NMR and physical properties, percent conversions

and percent yields were compared. Anhydrous 

calcium chloride was found to be the most effective 

catalysts for the monomer synthesis. The monomer 

formed in this environmentally friendly approach is a 

precursor to sustainable polymers, which will be used in 

a novel teaching lab experiment.

Reaction Scheme

Step 1
•Recrystallize 11.6 mmol isosorbide via acetone in a 

Erlenmeyer flask on a hot plate

•Vacuum filter recrystallized isosorbide.

Step 2
•Combined 6.84 mmol isosorbide with 14.99 mmol of 

succinic anhydride and 4.8 (mol) % of catalyst in a 25 mL 
flask with a stir bar.

Step 3
•Flush round bottom flask with nitrogen gas for 5 minutes. 

Quickly seal the flask with a stopper.

Step 4
•Set up oil bath by adding oil to  250 mL beaker on a hot 

plate with a thermometer. 

•Submerge round bottom flask in oil bath at 100˚C.

Step 5
•After 10 minutes, increase the oil bath temperature to 

120˚C, then increase the temperature by 10˚C every 15 
minutes until 140˚C. 

Step 6
•After 20 minutes at 140˚C, remove the flask from the oil 

bath and let it cool to room temperature.

Isosorbide Comparison

Alfa Aesar

 60.2% Isosorbide 
Recrystallized 

94.8% conversion

100.2% yield

Recrystallized Alfa Aesar Sigma Aldrich

 57.3% Isosorbide 
Recrystallized

 94.3% conversion

 101.1% yield

Recrystallized Sigma 
Aldrich

ADM

Catalyst Comparison

1H NMR Characterization
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Introduction

Isosorbide is a renewable monomer derived from 

glucose. Current applications of isosorbide 

involve too long of reaction times for teaching 

lab settings. An exploration of green catalysis’ 

was performed to decrease reaction time without 

sacrificing percent yield. Isosorbide brands and 

their recrystallized derivatives were then 

investigated to reduce the coloring of the 

renewable monomer, resulting from impurities 

present in the isosorbide used. 

Conclusion

 Anhydrous calcium chloride serves as a greener 

alternative to tin (II) 2-ethylhexanoate to 

amend the experiment to teaching lab times 

and condition 

 Precursor to sustainable polymer synthesis.

 Extensions of polymer synthesis, mechanical 

and degradation tests to the monomer product 

will be performed this summer in CHEM 2311.

Catalyst Percent 

Conversion

Percent Yield Time (hr:min)

No Catalyst 97.2% 100.0% 2:43

Zinc Acetate 96.3% 101.3% 1:00

Magnesium 

Chloride

97.9% 102.4% 1:34

Calcium 

Chloride

97.1% 102.8% 1:01

HCl/diethyl ether 97.6% 105.1% 1:00

Tin (II) 2-

ethylhexaonate

98.9% 102.4% 1:00

DPP 97.9% 106.8% 0:55

Experimental

Anhydrous calcium 
chloride does not 

bioaccumulate, is not 

hazardous to aquatic 
ecosystems and 

increases soil 
permeability  

Calcium Chloride

Tin (II) 2-ethylhexanoate 
maintains in the 
environment for long 
periods of time and is 
hazardous to aquatic 
ecosystems

Tin (II) 2-ethylhexanoate

94.2% Conversion

 100.0% yield

 Commercially 

available

 92.8% Conversion

 102.2% yield

 No recrystallization 

necessary

 Not commercially 

available

 92.9% Conversion

 99.2% yield

 Commercially 

Available


