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Figure S1. DFT computed reaction energy diagram of o-Glu isomerization to o-Fru over

SnOH site of Sn-BEA without vdW correction.
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Figure S2. DFT computed reaction energy diagram of o-Glu isomerization to o-Fru over
SnOH site of Sn-MOR without vdW correction.
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Figure S3. DFT computed reaction energy diagram of o-Glu isomerization to o-Fru over
SnOH site of Sn-MFI without vdW correction.
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Figure S4. DFT computed reaction energy diagram of o-Glu isomerization to o-Fru over
SnOH site of Sn-MWW without vdW correction.
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Figure S5. Reaction free energy (T = 373K) and DFT-D2 energy of 0-Glu isomerization to o-
Fru over SnOH site of Sn-BEA (path I1).

S6



7S" — AL

: 43
. -34 E
(_D '50 N ~.‘\=“ ;
2 -100 - \-87 /
>
o2
W _1504 -138
o0-Glu/Sn-MOR ]
-200 - -186
o-Fru/Sn-MOR

Figure S6. Reaction free energy (T = 373K) and DFT-D2 energy of 0-Glu isomerization to o-

Fru over SnOH site of Sn-MOR (path I1).
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Figure S7. Reaction free energy (T = 373K) and DFT-D2 energy of 0-Glu isomerization to o-
Fru over SnOH site of Sn-MFI (path I1).
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Figure S8. Reaction free energy (T = 373K) and DFT-D2 energy of 0-Glu isomerization to o-
Fru over SnOH site of Sn-MWW (path I1).
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Table S1. Optimized unit cell lattice parameters of selected zeolites in their all-silica forms.

Zeolite Lattice parameters

MOR a=b=1365A,¢c=1502A y=97°

BEA a=b=1266Ac=2640A a=5=y=90°

MFI a=2012A,0=1977A, c=1316 A, a=p=y=90°
MWW a=b=1411A ¢c=2488A, y=120°
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Table S2. Bader Charge analysis of selected atoms in reaction path I.

Beta MFI MOR
H, H; Ho Hy HoHy | Hy  Hy Ho Hy Hz Hy Hy  Hy Ho Hy Hz H,
T,-C) ¢ CZ'—‘\C/l T,-C) C\\Z_//C/l Cz—\c/l T,-C) Cr-C CZ_\C/l
Bader d; o d, b 0/2 o, % o, O/z 1 C{2 o, % o, 0/2 1 C{2 o,
Charge/e 5n sl sif s’ srf’ sl s’ sif’ S
a-Glu TS a-Fru a-Glu TS a-Fru a-Glu TS a-Fru
C2 0,48 0,70 0,95 0,46 0,64 0,86 0,39 0,46 0,79
Cl 0,96 0,64 0,42 0,86 0,57 0,28 0,82 0,72 0,37
02 -1,10 -1,15 -1,10 -1,04 -1,09 -1,09 -1,08 -1,09 -1,10
01 -1,05 -1,14 -1,11 -1,05 -1,08 -0,98 -1,06 -1,06 -1,05
H2 0,03 0,09 0,07 0,11 0,12 0,15 0,15 0,10 0,13
H1 0,05 0,14 0,12 0,17 0,21 0,14 0,19 0,19 0,16
Sn 2,36 2,35 2,35 2,31 2,32 2,31 2,29 2,29 2,29
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Table S3. Bader Charge analysis of selected atoms in reaction path I1.
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Table S4. Bader Charge analysis of selected atoms in reaction path 111.
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