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Figure S1 .1H NMR spectrum levulinyl-esterification of cellulose with CLE-1 (DSL=1.2, DSPL=0.13)   
in DMSOd6.
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Figure S2 .1H NMR spectrum levulinyl-esterification of cellulose with CLE-3 (DSL=0.89, 
DSPL=0.28)   in DMSOd6.

Figure S3 .1H NMR spectrum levulinyl-esterification of cellulose with CLE-4 (DSL=0.59, 
DSPL=0.13 )  in DMSOd。
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Figure S4 .1H NMR spectrum levulinyl-esterification of cellulose with CLE-5 (DSL=0.40, 
DSPL=0.27 )  in DMSOd。

Figure S5 .13C NMR spectrum levulinyl-esterification of cellulose with CLE-5 (DSL=0.40, 
DSPL=0.27)   in DMSOd6.
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Figure S6 .1H NMR spectrum levulinyl-esterification of cellulose with CLE-7(DSL=2.04, DSPL=0.29 )  
in DMSOd6.

Figure S7 .13C NMR spectrum levulinyl-esterification of cellulose with CLE-7(DSL=2.04, 
DSPL=0.29 )   in DMSOd6.
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Figure S8.1H NMR spectrum levulinyl-esterification of cellulose with CLE-8(DSL=1.94, DSPL=0.17)  
in DMSOd6.

Figure S9.13C NMR spectrum levulinyl-esterification of cellulose with CLE-8(DSL=1.94, 
DSPL=0.17)   in DMSOd6.
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Figure S10.1H NMR spectrum levulinyl-esterification of cellulose with CLE-9(DSL=0.93, DSP=0.13 )  
in DMSOd6

Figure S11 .1H NMR spectrum levulinyl-esterification of cellulose with CLE-11(DSL=1.36, 
DSPL=0.25 )  in DMSOd6.
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Figure S12 .1H NMR spectrum levulinyl-esterification of cellulose with CLE-12(DSL=0.48, 
DSPL=0.05 )  in DMSOd6.

Figure S13 .1H NMR spectrum levulinyl-esterification of cellulose with CLE-13(DSL=0.47, 
DSPL=0.04 )  in DMSOd6.
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Figure S14.1H NMR spectrum levulinyl-esterification of cellulose of CLE-14 (DSL=1.72, DSPL=0.27 ) 
in DMSOd6.

Figure S15 HSQC spectrum levulinyl-esterification of cellulose with CLE-2 (DSL=1.38 ) in DMSOd6.
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Figure S16 .HSQC spectrum levulinyl-esterification of cellulose with CLE-7 (DSL=2.04, DSPL=0.29 )   
in DMSOd6.

Fig. S17 The comparative WXRD analysis of cellulose and selected CLEs
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Figure S18. GPC curve of levulinyl-esterification of cellulose. (CLE-2：Mn=54000, Mw=114000, 
Poly: DPI=2.1)
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