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Fig. S1 Al MAS NMR spectra (a) Beta-Cal500 and (b) Beta-Cal750.
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Fig. S2 XRD patterns of (a) Beta-Cal500 and (b) Beta-Cal750.



[y
o

- (b)

Intensiy (cps)

- (a)

o = N W b U1 OO0 N 0 O
|

0 5 10 15 20 25 30 35 40
20 (degree)

Fig. S3 XRD patterns of the cellulose (a) Before the reaction and (b) recovered after the reaction
without a catalyst.
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Fig. S4 13C CP/MAS NMR spectra of the cellulose (a) before the reaction, (b) recovered after the
reaction without a catalyst and (c) recovered after the reaction with Beta-Cal750.

Fig. S4 shows *C CP/MAS NMR spectra of the cellulose before and after the reactions. C4
atoms in crystalline domain and in amorphous domain provided the different chemical shifts at 89
and 84 ppm, respectively (assignments of other peaks are inset). The integrated areas of these signals
indicated that the crystallinity of the cellulose before and after the reaction was not changed,! even
though organic solvents (THF and DMSO) were contained in the reaction mixture. This observation
was consistent with the result on XRD analysis (Fig. S3), which is another method for examining the
crystallinity of glucan.? Scanning electron microscopy provided the information on changes in the
morphology of the cellulose during the reaction. Cellulose substrate consisted of particles ~50 um in
size (Fig. 3a in the main text). In the micrograph for the recovered cellulose, large particles larger
than 50 um in size was decreased but smaller particles were found (Fig. 3b). It has been reported that
particle size and surface area are critical factors determining the reactivity of cellulose.® It has not
been understood how the particle size was changed during the reaction, the small particle size could
improve the reactivity of crystalline cellulose.
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