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S1. Reagents

Polyethylene glycol PEG 400 ( Fisher Scientific)
Molecular formula: (C:HsO)n

Appearance (Color): Clear colorless

Form: Viscous liquid

Identification (FTIR): Conforms

Molecular Weight: 62.07 (g/mol)

t-Lysine ethyl ester diisocyanate (Fisher scientific)
Molecular formula: CioH14N20s4

Appearance (Color): Clear colorless

Form: liquid

Identification (FTIR): Conforms

Molecular Weight: 226.232 g/mol

S3



S2. Determination of the Isocyanate content of the prepolymer

3-5 g of the prepolymer were dissolved in 50 ml of di-n-butylamine solution 0.2 N. 6 drops
of bromophenol blue indicator were added. HCI 0.5 N was added until the colour of the
solution turned to a yellow-green endpoint. The same procedure is carried out on the blank.

The NCO % was calculated using the following formula:

4202 (N)(B — A)

% NCO =
% (sample weight)1000

B =blank titer
A = sample titer
N = normality of the hydrochloric acid

*The prepolymer produced using the optimized reaction condition, present a NCO % of

15%, in accordance with the conventionally percentage reported industrially.
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S3. FT-IR spectrum of PEG 400
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O-H 3379

Aliphatic C-H 2870

C-O-Cand C-O-H 1103

Bending ethers 915-650
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FT-IR spectrum of 1-Lysine ethyl ester diisocyanate (L-LDI)
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C-H stretching 2915
N=C=0 stretching 2240
C=0 1740
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S4. GC-MS and HPLC of HMF
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S5. GC-MS and HPLC of BHMF
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S6. GC-MS and HPLC of BHMF recovered after enzymatic hydrolysis
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