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More low energy isomers of (arabinose-H), (arabinose-H.0)", (mannose-H), and (mannose-H,O)" anions are summarized
in Figures S5 to S6, and S8 to S9 in the Supporting Information. Note that the figure numbers in the S.I. document are
related to those of the text figures, as for example Figure S5 < Figure 5.
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Figure S5 Optimized geometries of the typical low energy anionic isomers of (arabinose — H)~ based on B3LYP/6-
311++G(d,p) calculations. The relative energies and structural polymorphs are indicated. The structural presentation is the
same as those in the main text Figures 4-9. For open chain structures (1)C to (5)C is ordered from left to right. For both
furanose and pyranose structures (1)C to (5)C is ordered from right to left in a clockwise direction.
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Figure S6 Optimized geometries of the typical low energy anionic isomers of (arabinose — H,O)~ based on B3LYP/6-
311++G(d,p) calculations. The relative energies and structural polymorphs are indicated. The structural presentation is the
same as those in the main text Figures 4-9. For open chain structures (1)C to (5)C is ordered from left to right. For both
furanose and pyranose structures (1)C to (5)C is ordered from right to left in a clockwise direction.
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Figure S8 Optimized geometries of the typical low energy anionic isomers of (mannose — H)~ based on B3LYP/6-
311++G(d,p) calculations. The relative energies and structural polymorphs are indicated. The structural presentation is the
same as those in the main text Figures 4-9. For open chain structures (1)C to (5)C is ordered from left to right. For both
furanose and pyranose structures (1)C to (5)C is ordered from right to left in a clockwise direction.
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Structural B—D-pyranose — open chain (A) — open chain (A) — (6)H B-D-pyranose —
Polymorphism (2)H - (3)OH (2)H — (3/4)OH — (3/4)OH (2)H - (6)OH
AE (eV) 1.33 1.34 1.36 1.37
VDE (eV) 3.51 5.06 5.23 3.76
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—D—furanose — (1)H

Structural - open chain (A) — —D—furanose— B—D—furanose — (5)H —
Polymorphism (3)OH (3)H - (5)OH (4C)H — (3)OH (3)OH
AE (eV) 1.42 1.43 1.47 1.50
VDE (V) 3.66 3.42 0.58 3.53
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—D—furanose — (2)H
Structural — —D—furanose— open chain (A) — open chain (A) — (6)H
Polymorphism (3)OH (2)H — (3)OH (6)H — (5)OH —(50H
AE (eV) 1.50 1.50 151 1.55
VDE (eV) 3.14 3.13 3.29 3.38
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—D—furanose — (3)H
Structural — B—D-furanose — B—D—pyranose — B—D—furanose—
Polymorphism (1)OH (1)H-(2)OH (2JH-(1)OH (2)H-(1)OH
AE (eV) 1.57 1.62 1.75 1.76
VDE (eV) 2.76 3.18 3.08 2.42
9
o oy
9 R b
9 J.. & ° ‘ JJ,L‘ .)f
. - 0{3 ¥ P » ? -;J )’ o ﬁ‘
Optimized Anionic 9 ® 290 e ) 2
structure 2 90 o
open chain (A) - (2)H
Structural - p—D—pyranose — open chain (A) — (4)H | p—D—pyranose — (1)H —
Polymorphism (3/4)OH (3)H - (5)OH —(5)0OH (5)0H
AE (eV) 1.79 1.82 1.85 1.86
VDE (eV) 5.90 4.62 3.11 5.76
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structure “l P J. 4 @
Structural —D—pyranose — (6)H p—D—pyranose — open chain (B) — (6)H | p—D-furanose — (5)H —
Polymorphism — (6)H — (2)OH —(4)OH (6)OH




(3)OH

AE (eV) 1.88 2.02 2.07 2.16
VDE (V) 3.72 4.20 3.13 258
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p—D—furanose — (3)H
Structural -
Polymorphism (2)OH
AE (eV) 2.21
VDE (eV) 2.59

Figure S9 Optimized geometries of the typical low energy anionic isomers of (mannose — H.O)~ based on B3LYP/6-
311++G(d,p) calculations. The relative energies and structural polymorphs are indicated. The structural presentation is the
same as those in the main text Figures 4-9. For open chain structures (1)C to (5)C is ordered from left to right. For both
furanose and pyranose structures (1)C to (5)C is ordered from right to left in a clockwise direction.



