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Figure 1. Activation enthalpy diagram of deacetylation reactions of Cellobiose acetate
with NH, at MP2(FC)/6-31++G** level of theory.

(a)2-position (b)3-position

(c)6-position

R(O-C=0)=3.200
R(0-H,C)=2.773
Figure 2. Optimized geometries of transition state of deacetylation reactions at each position:
(a)2-position, (b)3-position, (c)6-position. R(O-C=0) and R(O-H,C) denote bond lengths
between carbonyl oxygen and carbonyl carbon atom of neighboring acetyl group, and between
carbonyl oxygen and hydrogen atom of neighboring acetyl group, respectively (A).

% R(0-C=0)=3.097
R(0-H;C)=2.619

Table 1 Delocalization energies from carbonyl oxygen lone pair orbitals to empty orbitals
of neighboring acetyl groups by Natural Bond Orbital analysis. AE(O—C=0%*) and
AE(O—CH;*) denote delocalization energies to 7+ orbitals of neighboring carbonyl groups
and o* orbitals of C-H bond of neighboring acetyl groups, respectively

keal/mol AE(0—C=0%) AE(0O—CH,*)
Reactant at 2- and 3-position ~(<0.10) ~(<0.10)
TS at 2-position 0.47 1.06

TS at 3-position 0.28 0.62
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