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This was a synthetic approach to produce a monomer 3,
which will copolymerize with a furan based monomer 6 and
methyl methacrylate (MMA) 7, to synthesize various polymers 8
using ATRP. These polymers will then undergo reversible crosslinking to form single chain nanoparticles under dilute conditions.
The folding of a polymer chain into a well-defined structure is a
developing technology in polymer science. This single-chain
folding can be considered a mimic of biomacromolecules such as
proteins which then can potentially be used for drug and DNA
delivering systems in nanotechnology applications1.

The Diels-Alder reaction of maleic anhydride 1
with furan 2 was successful in producing exo
maleimide-furan cycloadduct 3. This adduct reacted
with ethanolamine to produce the protected
maleimide alcohol 4 which then reacted with
trimethylamine and methacryloyl chloride to
produce the desired monomer 5. To enhance the
results, the last step in the synthesis of the
monomer should be left to react for approximately
24 hours per 5.00 g of the protected maleimide
alcohol.

The monomer 5 that was synthesized will be used in
Dr. Berda’s research group by PhD student Ashley Hanlon. It
will be used to reversibly cross-link as a single chain nano
particle. A furan based monomer 6 and MMA 7 will be used
to form a polymer 8 and thermally driving off the furan with
a retro Diels-Alder reaction to leave the maleimide and
furan group to intramolecularly cross-link via Diels-Alder
reaction1,5.

5
C

7

A

B

Conclusions

Figure 1. Synthetic route for 2-Propenoic acid, 2-methyl-, 2-(1,3,3a,4,7,7ahexahydro-1,3-dioxo-4,7-epoxy-2H-isoindol-2-yl)ethyl ester

Experimental
A multistep synthesis was performed, starting with a Diels-Alder
reaction of maleic anhydride 1 with furan 2 to yield purified exo 10dioxatricyclo[5.2.1.02,6]dec-8-ene-3,5-dione 32, which was then reacted
with anhydrous methanol and ethanolamine to synthesize 3-acetyl-N-(2hydroxyethyl)-7-oxabicyclo[2.2.1]hept-5-ene-2-carboxamide 4. This
product then underwent alcoholysis of methacryloyl chloride3 with
triethylamine to produce 2-propenoic acid, 2-methyl-, 2-(1,3,3a,4,7,7ahexahydro-1,3-dioxo-4,7-epoxy-2H-isoindol-2-yl)ethyl ester 5. Each step
was analyzed using 1H NMR and melting point to verify the purity of the
products.
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Figure 3. 1H NMR of purified 3
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The organic synthesis of the monomer 2-Propenoic acid,
2-methyl-, 2-(1,3,3a,4,7,7a-hexahydro-1,3-dioxo-4,7-epoxy-2Hisoindol-2-yl)ethyl ester was successful as proven by 1H NMR .
This means that the monomer can now be polymerized in
further experiment. The yields are relatively high and can be
further improved by running the experiment again. Allowing
proper reaction time for the last step will also increase the
yield of the monomer.
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Figure 4. 1H NMR of purified 4
B

E

H
G

Figure 2. Stepwise synthesis to desired monomer4
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Figure 5. 1H NMR of purified 5
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