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Chemistry

The preparation of imidazolide intermediate 7 was carried out by the multistep sequence shown in 

Scheme ESI-1.

Scheme ESI-1. Synthesis of imidazolide intermediate 7.
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Reagents: (i) CH3OH, TEA; (ii) BrCH2CCH, K2CO3, NaI, DMF; (iii) NaOH, C2H5OH, H2O; (iv) 

CDI, THF.

Imidazolide derivative 81 was easily converted in methyl ferulate 92 by reaction with methanol in 

presence of TEA as the base. Phenol group of 9 was alkylated with propargyl bromide in the 

presence of potassium carbonate as the base and sodium iodide as the catalyst in DMF to obtain 

propargyloxy derivative 10,3 which was promptly hydrolyzed in basic conditions to afford ferulic 

acid derivative 11.4 The activation of 11 with one equivalent of 1,1’-carbonyldiimidazole (CDI) in 

THF gave imidazolide 7.



Synthetic procedures

Methods. Melting points were determined in open capillaries in a Gallenkamp apparatus and are 

uncorrected. Merck silica gel 60 (230-400 mesh) was used for column chromatography. Merck TLC 

aluminum sheets, silica gel 60 F254 were used for TLC. NMR spectra were recorded with a Bruker 

DRX-400 AVANCE or a Bruker DRX-500 AVANCE spectrometer in the indicated solvents (TMS 

as internal standard): the values of the chemical shifts are expressed in ppm and the coupling 

constants (J) in Hz. An Agilent 1100 LC/MSD operating with an electrospray source was used in 

mass spectrometry experiments. 

(E)-Methyl 3-(4-hydroxy-3-methoxyphenyl)acrylate (9). 

To a mixture of compound 81 (4.5 g, 13.3 mmol) in methanol (130 mL), TEA (7.4 mL, 53.1 

mmol) was added and the resulting yellow solution was stirred overnight at room temperature in an 

inert atmosphere. The reaction mixture was then partitioned between a saturated solution of 

ammonium chloride and dichloromethane. The organic layer was dried over sodium sulfate and 

concentred under reduced pressure to obtain compound 92 as a pale yellow oil (2.7 g, yield 98%). 

1H NMR (400 MHz, CDCl3): 3.78 (s, 3H), 3.89 (s, 3H), 5.82 (br s, 1H), 6.27 (d, J = 15.9, 1H), 6.90 

(d, J = 8.2, 1H), 7.00 (d, J = 1.9, 1H), 7.04 (dd, J = 8.1, 2.0, 1H), 7.60 (d, J = 15.9, 1H). MS (ESI, 

negative ions): m/z 207 (M - H+).

(E)-Methyl 3-[3-methoxy-4-(prop-2-ynyloxy)phenyl]acrylate (10). 

A mixture of compound 9 (1.8 g, 8.65 mmol), K2CO3 (3.6 g, 26.0 mmol) and NaI (2.0 g, 13.3 

mmol) in DMF (15 mL) was stirred at room temperature for 15 minutes, and then propargyl 

bromide (0.86 mL, 9.6 mmol) was added. After stirring overnight at room temperature under an 

argon atmosphere, the reaction mixture was treated with a saturated solution of NH4Cl and 

extracted with dichloromethane. The organic layer was dried over sodium sulfate and concentrated 

under reduced pressure to obtain compound 103 as an off-white solid (2.1 g, yield 99%). An 



analytical sample was obtained by recrystallization from methanol by slow evaporation (mp 128-

129 °C). 1H NMR (500 MHz, CDCl3): 2.52 (t, J = 2.4, 1H), 3.79 (s, 3H), 3.89 (s, 3H), 4.79 (d, J = 

2.4, 2H), 6.32 (d, J = 15.9, 1H), 7.01 (d, J = 8.3, 1H), 7.05 (d, J = 2.0, 1H), 7.09 (dd, J = 8.3, 2.0, 

1H), 7.62 (d, J = 15.9, 1H). 13C NMR (125 MHz, CDCl3): 51.7, 55.9, 56.6, 76.3, 78.0, 110.2, 113.6, 

116.1, 122.1, 128.5, 144.6, 148.7, 149.7, 167.6. MS (ESI): m/z 269 (M + Na+).

 
(E)-3-[3-Methoxy-4-(prop-2-ynyloxy)phenyl]acrylic acid (11). 

A mixture of ester derivative 10 (2.16 g, 8.77 mmol) in ethanol (40 mL) containing a 2N water 

solution of NaOH (25 mL) was refluxed for 1.5 h under a nitrogen atmosphere. Then, the reaction 

mixture was cooled at 0 °C and 3N HCl was added dropwise to obtain a white precipitate. The 

precipitate was collected by filtration and dried under reduced pressure to obtain 114 as a white 

solid (1.3 g, yield 64%). An analytical sample was obtained by recrystallization from 

dichloromethane by slow evaporation (mp 196-197 °C). 1H NMR (400 MHz, CDCl3): 2.53 (t, J = 

2.4, 1H), 3.91 (s, 3H), 4.80 (d, J = 2.4, 2H), 6.33 (d, J = 15.9, 1H), 7.04 (d, J = 8.3, 1H), 7.08 (d, J = 

2.0, 1H), 7.13 (dd, J = 8.3, 2.0, 1H), 7.72 (d, J = 15.9, 1H). MS (ESI, negative ions): m/z 231 (M-

H+).

(E)-1-(1H-Imidazol-1-yl-3-[3-methoxy-4-(prop-2-ynyloxy)phenyl]prop-2-en-1-one (7). 

A mixture of acid 11 (0.22 g, 0.947 mmol) in dry THF (5.0 mL) containing CDI (0.15 g, 0.93 

mmol) was refluxed for 3 h and then concentrated under reduced pressure. Purification of the 

residue by flash chromatography with dichloromethane-ethyl acetate (2:1) gave 7 as a white solid 

(0.23 g, yield 86%, mp 146-148 °C). 1H NMR (400 MHz, CDCl3): 2.55 (t, J = 2.4, 1H), 3.95 (s, 

3H), 4.83 (d, J = 2.4, 2H), 6.93 (d, J = 15.3, 1H), 7.08 (d, J = 8.3, 1H), 7.15 (d, J = 2.1, 1H), 7.16 (s, 

1H), 7.22-7.30 (m, 1H), 7.63 (s, 1H), 8.01 (d, J = 15.3, 1H), 8.34 (s, 1H). MS (ESI): m/z 305 (M + 

Na+).
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Figure ESI-1. 1H NMR spectra (CDCl3) of newly-synthesized poly-6-ANEGA-CMO-BF3k-GT 

and poly-6-ANEGA-CMO-BF3k-GO compared with that of macromonomer 6-ANEGA-CMO-

BF3k. 
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Figure ESI-2. MALDI-TOF mass spectrum (negative-ion mode) of HA-FA-Pg. 



Figure ESI-3. 1H NMR spectrum (D2O) of HA-FA-Pg compared with that of starting low weight 

HA (D2O). In the spectrum of HA, Et labels indicate the signals of ethyl groups of the monomeric 

units showing R = C2H5. 

Figure ESI-4. Absorption (left panel) and emission (right panel) spectra of TCPB in water. The 

concentrations were about 100 µg/mL for the absorption spectrum and about 1 µg/mL for the 

emission spectrum.
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