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Table S1.

Evaluation and sensitivity analysis of the non-bonded homo-parameters of the
GROMOS53A5/53A6 force field. The table shows the % deviation in the cell lengths of the
simulated crystal structure from the experimental values for the original force field and when each
of the individual force field parameters (A & B) are incremented by 5%. The cell angle deviations
in all cases were less than 0.5%.

o.-mannitol [-mannitol d-mannitol
Interaction  Parameter a(%) b((%) c(%) a(%) b(%) c(%) a®%) b)) c(*%)
Unoptimized 4.27 3.07 234 -0.72 6.02 -032 1.21 0.10 4.12
CHI1 A 4.61 334 231 -0.67 629 -0.13 137 0.06 4.32
B 4.12 292 237 -076 584 -046 1.15 0.12 3.92
CH2 A 4.30 3.17  -199 -0.64 6.16 -0.10 1.20 0.28 4.16
B 4.19 296  -2.51  -0.77 588 -045 1.21 0.02 4.05
HO A 9.11 8.62 -328  5.88 11.27 -0.63 4.18 -533 29.64
B 3.15 .18 -2.11  -2.02 450 -0.05 -0.14 -0.39 1.57
OH A 4.50 349 226 -044 637 -027 148 0.17 4.79
B 4.05 2.81 -2.45  -0.85 577 -047 1.11 0.06 3.84
A-sorbitol E-sorbitol ["-sorbitol
Interaction  Parameter a(%) b(%) c(%) a(%) b(%) c(%) a(%) b(%) c(%)
Unoptimized -0.58  2.68 0.33 4.59 1.59 -1.11  3.11 1.65 0.65
CHI1 A -0.40 2.74 0.47 4.84 1.71  -1.05 3.25 2.14 0.78
B -0.66  2.68 0.24 4.32 1.52  -1.00 3.00 1.53 0.59
CH2 A -043 273 0.39 4.81 1.66 -1.16 3.27 1.66 0.70
B -0.57  2.66 0.26 4.39 1.55 -1.09 3.03 1.58 0.63
HO A 1.55 8.52 5.95 9.33 7.62 -0.58 594 2.11 7.99
B -1.52 1.75 -0.90 3.93 034 -129 221 0.32 -0.69
OH A -0.33 291 0.60 4.83 1.84 -1.08 3.28 2.37 0.79
B -0.81 2.57 0.19 4.29 142  -1.10 2095 1.36 0.52




Table S2.

Evaluation and sensitivity analysis of the non-bonded hetero-parameters of the
GROMOS53A5/53A6 force field. The table shows the % deviation in the cell lengths of the

simulated crystal structure from the experimental values for the original force field and when each
of the individual force field parameters (A & B) are incremented by 5%. The cell angle deviations
in all cases were less than 0.5%.

o.-mannitol [B-mannitol d-mannitol
Interaction  Parameter a (%) b(%) c(%) a(%) b (%) C a(%) b%) c(%)
(%)
Unoptimized 4.27 3.07 -234  -0.72 6.02 -032 1.21 0.10 4.12
OH - OH A 4.43 328 254 -047 6.23 -0.39 146 0.15 4.57
B 4.16 293 238 -0.86 586 -030 1.13 0.07 3.95
OH-CH1I A 4.53 330 -240  -0.67 6.26 -0.22 1.30 0.08 4.51
B 4.09 292 235 -0.77 586 -042 1.15 0.13 3.89
OH-CH2 A 4.30 3.17  -2.16  -0.68 6.18 -0.14 1.20 0.12 4.22
B 4.19 294 252 -0.76 586 -0.48 1.21 0.06 4.01
OH - HO A 7.96 8.18  -2.90 6.04 10.52 -2.32 341 -4.80  28.30
B 3.63 1.50  -2.03 -2.02 481 041 -0.04 -0.48 1.97
CHI-CH1 A 4.40 3.18 -226  -0.65 6.14 -030 1.32 0.05 4.18
B 4.20 298 244 -0.77 594 -031 1.18 0.12 4.07
CHI-CH2 A 4.27 3.18 -224  -0.66 6.16 -0.13 1.22 0.17 4.12
B 4.25 293 251 -0.77 590 -035 1.21 0.07 4.10
CHI-HO A 6.39 3.67 358  -0.96 6.24 052 1.76 -0.51 5.69
B 3.78 293  -194 -0.71 585 -0.52  1.11 0.19 3.76
CH2-CH2 A 4.27 3.03 220 -0.73 6.01 -026 1.20 0.23 4.13
B 4.24 3.0 -244  -0.73 6.00 -0.35 1.21 0.06 4.11
CH2-HO A 4.04 295  -1.69 -0.64 636 0.19 1.35 0.13 4.42
B 4.23 296  -2.57 -0.77 584 -0.51 1.18 0.07 4.07
HO - HO A 4.30 3.12 236  -0.70 6.14 -027 1.21 0.11 4.14
B 4.26 3.0 -235  -0.73 6.00 -032 1.21 0.10 4.11
A-sorbitol E-sorbitol I"-sorbitol
Interaction  Parameter a(%) b(%) c(%) a(%) b (%) C a(%) b %) c(%)
(%)
Unoptimized -0.58 2.68 0.33 4.59 1.59 -1.11  3.11 1.65 0.65
OH - OH A -0.46 2.83 0.55 4.73 1.70  -1.15 3.24 1.89 0.84
B -0.58 2.65 0.20 4.48 149 -1.08 3.00 1.50 0.60
OH-CH1I A -0.41 2.77 0.41 4.65 1.76  -1.09 3.27 227 0.67
B -0.67 2.66 0.26 4.38 1.51 -1.02 3.00 1.46 0.58
OH-CH2 A -0.44 2.79 0.37 4.74 1.60 -1.13 3.21 1.54 0.72
B -0.61 2.65 0.25 4.39 1.57 -1.08 3.04 1.63 0.60
OH - HO A 2.32 8.91 3.63 9.28 7.02  -0.80 4.72 6.03 5.79
B -1.43 1.82  -0.64 4.05 0.57 -1.13 236 0.39 -0.55
CHI-CH1 A -0.52 2.68 0.40 4.79 1.59 -1.14 3.18 1.64 0.83




CHI1 - CH2

CH1 -HO

CH2 - CH2

CH2 -HO

HO -HO

T>T>T>T>T>T

-0.56
-0.50
-0.61
-0.70
-0.69
-0.53
-0.58
-0.34
-0.60
-0.55
-0.59

2.70
2.71
2.69
2.49
2.68
2.66
2.70
2.73
2.61
2.67
2.68

0.28
0.38
0.29
1.76
0.14
0.34
0.31
0.53
0.23
0.34
0.32

4.47
4.71
4.47
3.81
4.47
4.72
4.49
5.19
4.34
4.59
4.58

1.59
1.60
1.58
2.29
1.44
1.60
1.59
1.66
1.55
1.60
1.58

-1.06
-1.11
-1.06
-0.93
-1.09
-1.21
-1.06
-1.12
-1.07
-1.07
-1.12

3.10
3.25
3.03
3.18
2.72
3.20
3.08
3.30
2.99
3.19
3.13

1.68
1.55
1.67
1.96
2.19
1.78
1.65
1.38
1.30
2.51
1.53

0.61
0.71
0.65
1.12
0.90
0.60
0.64
0.92
0.63
0.56
0.67




Table S3.

Evaluation and sensitivity analysis of the non-bonded homo-parameters of the AMBER95 force
field. The table shows the % deviation in the cell lengths (a, b, and c¢) and cell angles (a, B, and )
of the simulated crystal structure from the experimental values for the original force field and
when each of the individual force field parameters (¢ & G) are incremented by 5%.

o.-mannitol B-mannitol d-mannitol
Interaction  Parameter a(%) b(%) c(%) a(%) b(%) C a(%) b%) c(%)
(%)
Unoptimized -0.77  -1.78  -0.89 0.24 -0.15  -2.16 -8.37 2.17 -4.81
CT € -0.79  -1.88  -0.98 0.22 -0.14  -2.51  -8.40 2.07 -4.80
c -090 -1.30  -0.35 0.11 045 -1.77 -8.19 2.51 -6.93
H1 € -0.79  -1.75  -0.86 0.22 -0.10 -2.42 -8.34 2.08 -4.78
c -0.63 -1.13  -0.11 0.14 0.52 -130 -7.84 244 -4.32
HO € -0.78  -1.80  -0.92 0.22 -0.15 -2.43 -841 2.12 -4.80
c -0.77  -1.78  -0.89 0.24 -0.15  -2.16 -8.37 2.17 -4.81
OH € -0.58 -1.74  -0.88 0.50 -0.08 -2.56 -8.12 2.17 -0.75
c 3.05 0.35 0.27 4.46 1.89 -195 -4.00 -1.27 1.43

Interaction  Parameter (%) B(%) 7(%) o (%) B (%) Y a (%) B(%) v (%)

(%)
Unoptimized -0.02 0.00 0.02 0.04 486 -030 0.00 -11.62 -0.06
CT € 0.01 0.00 0.04 0.00 -0.02 0.00 0.04 -11.60 -0.12
c 0.00 0.00 -0.02  -0.01 459 0.17 -0.19 -1791 044
H1 € 0.00 0.00 -0.01 0.01 -0.01 0.00 -0.02 -11.59 0.15
c -0.01 0.00 -0.04  -0.04 0.05 003 003 -11.71 0.00
HO € -0.01 0.00 0.00 0.02 0.02 -0.01 -0.09 -11.61 -0.04
c -0.02 0.00 0.02 0.04 486 -030 0.00 -11.62 -0.06
OH € 0.03 0.00 0.04 0.00 -0.03 0.03 -0.06 -556 -0.01
c 0.01 0.01 -0.04  -0.01 0.00 -1.67 0.01 -5.82  -0.01
A-sorbitol E-sorbitol I"-sorbitol
Interaction ~ Parameter (%) B(%) 7(%) o (%) B (%) Y a (%) B(%) v (%)
(%)
Unoptimized -1.66 2.63 -2.57  -1.69 -0.55 027 0.25 0.03 -1.97
CT € -1.64 2.66 269  -1.72 -0.68 027 0.28 -0.05  -1.88
c -1.13 3.16 276 -1.79  -021 054 091 0.96 -2.21
HI € -1.61 2.64 -2.57  -1.70  -0.57 031 0.32 0.01 -1.86
c -1.00 2.70 -1.94  -1.15 0.10 041 093 1.10 -1.82
HO € -1.66 2.63 261  -1.74 -056 029 0.26 0.04 -2.01
c -1.66 2.63 -2.57  -1.69 -0.55 027 025 0.04 -1.97
OH € -1.53 2.83 -2.51  -1.41  -067 032 0.57 -049  -1.26
c 0.93 5.55 -0.13  2.60 0.94 1.71 1.83 -0.20 2.94



Interaction  Parameter o (%) B (%) 7v(%) a(%) B (%) Y a%) B%) v (%)
(%)
Unoptimized 0.01 0.00 -0.01 0.01 -1.89  0.00 -0.63 0.04 0.11
CT € -0.01 0.00 0.00 -0.02 -1.94  0.02 -140 -0.05 0.05
o 0.00 0.00 0.00 0.02 -2.39  -0.04 054 -0.07 0.12
Hl € -0.01 0.00 0.00 0.00 -1.93  0.00 -1.31 -0.10 0.05
o 0.01 0.00 0.00 0.00 -2.13 0.00 -0.68 -0.26 -0.03
HO € 0.00 0.00 0.00 0.00 -1.88  0.02 -0.58 0.06 0.08
o 0.01 0.00 -0.01 0.01 -1.89  0.00 -0.66 0.04 0.10
OH € 0.00 0.00 0.00 -0.01 -1.99 0.03 -1.79 0.21 0.08
o 0.00 -0.01 -0.01 0.01 -1.94  0.01 0.22 -0.01 0.00




Table S4.
Sensitivity analysis of the dihedral energy force constants of the AMBEROS force field. The table

shows the % deviation in the cell lengths (a, b, and ¢) and cell angles (a., 3, and y) of the simulated
crystal structure from the experimental values when the dihedral force constants are incremented.

o-mannitol -mannitol d-mannitol
Torsion Change a(%) b %) c(%) a%) b(%) C a(%) b %) c(%)
(%)
Unoptimized -0.77  -1.78  -0.89 0.24 -0.15  -2.16 -8.37 2.17 -4.81
-CT-CT- -10% -0.82 -1.77  -0.93 0.21 -0.05 -248 -8.42 491 -4.72
-20% -0.85  -1.71  -0.94 0.20 -0.03 -2.46 -8.53 2.03 -4.67
-40% -090 -1.66 -1.02 0.13 0.05 -2.49 -8.68 2.15 -4.52
-CT-OH- -10% -0.65 -1.76  -1.01 0.21 -0.15 -2.42 -8.35 2.10 -4.78
-20% -0.54 -1.78  -1.13 0.19 -0.07 -2.15 -8.33 2.11 -4.77
-40% -0.27  -1.70  -1.34 0.15 -0.01 -1.28 -8.19 2.09 -7.23
Torsion Change a(%) PB%) 1)  a(%) PB(%) Y a (%) B v(%)
(%)
Unoptimized -0.02 0.00 0.02 0.04 486 -030 0.00 -11.62 -0.06
-CT-CT- -10% 0.01 0.00 0.05 -0.01 0.01 001 3.69 -11.59 -14091
-20% 0.00 0.00 0.02 -0.02 -0.04 0.01 0.09 -11.54 -0.08
-40% 0.01 0.00 0.02 0.01 -0.01 0.01 0.01 -11.55 0.04
-CT-OH- -10% 0.02 0.00 0.03 0.02 -0.01 0.01 0.06 -11.62 -0.06
-20% -0.07 0.00 0.02 -0.02 -489 -028 -0.16 -11.60 -0.05
-40% -0.02  -0.01 0.02 0.00 9.66 -0.02 0.02 -17.99 0.10
A-sorbitol E-sorbitol I"-sorbitol
Torsion Change a(%) b(%) c(%) a(%) b(%) C a(%) b(%) c(%)
(%)
Unoptimized -1.66 2.63 -2.57  -1.69  -0.55 027 025 0.03 -1.97
-CT-CT- -10% -1.68 2.62 255 -1.73  -0.69 023  0.31 0.00 -1.90
-20% -1.71 2.60 250 -1.78  -0.58 025 043 -0.18  -1.85
-40% -1.77 2.53 239 -2.04 -035 033 042 0.07 -2.14
-CT-OH- -10% -1.63 2.63 263 -1.62 -0.64 029 032 -0.02  -2.11
-20% -1.68 2.64 -2.58  -1.54 -0.69 028 0.10 0.13 -2.25
-40% -1.73 2.64 -252  -130  -0.87 0.13  0.08 -0.30 -1.99
Torsion Change a (%) B%) v a(%) B v o (%) B%) v (%)
(%)
Unoptimized 0.01 0.00 -0.01 0.01 -1.89  0.00 -0.63 0.04 0.11
-CT-CT- -10% 0.00 0.00 -0.01 0.01 -1.97  0.02 -1.38 0.31 -0.01
-20% -0.01 0.01 0.00 -0.03  -2.01 0.06 -1.44 0.23 -0.20

-40% 0.00 0.00 0.00 -0.01 -2.01 0.02 -0.50 0.33 0.06




-CT-OH- -10% 0.00 0.00 0.00 0.00 -1.86  0.00 -0.29 0.44 -0.03
-20% -0.01 0.00 0.01 -0.01  -190 0.02 -0.19 0.18 0.11
-40% -0.01 0.00 0.01 0.01 -1.85  -0.01 0.24 0.30 -0.17




Table S5.

Sensitivity analysis of the non-bonded hetero-parameters of the AMBERO9S5 force field. The table
shows the % deviation in the cell lengths of the simulated crystal structure from the experimental
values for the original force field and when each of the individual force field parameters (¢ & o)
are incremented by 5%.

o.-mannitol -mannitol O-mannitol
Interaction  Parameter a (%) b(%) c(%) a(%) b(%) C a(%) b(%) c(%)
(%)
Unoptimized -0.77  -1.78  -0.89 0.24 -0.15 -2.16 -8.37 2.17 -4.81
OH - OH € -0.55 -1.72 -091 0.51 -0.06 -2.53  -8.11 2.96 -0.74
c 2.68 -0.08  -0.87 4.38 143 -358 -435 -1.29 0.43
OH-CT € -0.81  -1.81  -0.95 0.22 -0.12  -2.51  -8.39 2.10 -4.77
o -0.77  -0.54  -0.12 0.08 1.17  -147 -8.37 2.37 -3.65
OH - H1 € -0.73  -1.80  -0.82 0.25 -0.12  -2.35  -8.27 2.08 -4.72
c 0.13 -1.50 0.66 0.38 048 030 -7.63 -047 1.57
OH -HO € -0.77  -1.78  -0.90 0.23 -0.12 246 -8.37 2.21 -4.79
c -0.77  -1.78  -0.89 0.24 -0.15  -2.16 -8.37 2.17 -4.81
CT-CT € -0.81  -1.81  -0.89 0.23 -0.14 221 -8.35 2.04 -4.81
o -0.84 -1.86  -0.88 0.21 -0.10 -2.53  -8.29 5.03 -4.86
CT-H1 € -0.79  -1.80  -0.89 0.23 -0.14  -2.13  -8.37 2.11 -4.81
c -093 -1.73  -0.54 0.17 0.16 -199 -8.10  2.63 -7.41
CT-HO € -0.77  -1.78  -0.89 0.26 -0.11 223 -8.37 2.15 -4.82
c -0.77  -1.78  -0.89 0.24 -0.15  -2.16 -8.37 2.17 -4.81
HI1 —HI1 € -0.78  -1.75  -091 0.23 -0.08 -2.49 -8.39 2.18 -4.77
c -0.99 -130 -0.92 0.11 026 -244 -823 2.34 -4.88
H1 -HO € -0.77  -1.78  -0.89 0.25 -0.15 221 -8.38 2.16 -4.81
c -0.77  -1.78  -0.89 0.24 -0.15  -2.16 -8.37 2.17 -4.81
HO -HO € -0.77  -1.78  -0.89 0.24 -0.15 -2.16 -8.37 2.17 -4.81
c -0.77  -1.78  -0.89 0.24 -0.15  -2.16 -8.37 2.17 -4.81
A-sorbitol E-sorbitol I"-sorbitol
Interaction  Parameter a(%) b(%) c(%) a(%) b(%) C a(%) b %) c(%)
(%)
Unoptimized -1.66 2.63 -257  -1.69 -0.55 027 025 0.03 -1.97
OH - OH € -1.54 281 252 -136 -0.64 028 0.33 -0.10 -1.57
o 0.12 5.24 -0.35 2.44 -0.13 144 1.33 -1.12 3.00
OH-CT € -1.63 2.66 269  -1.72 -0.67 026 0.39 -0.25 -1.74
o -1.15 3.48 244 -1.98 027 051 1.23 1.87 -2.73
OH - H1 € -1.58 2.65 -2.60 -1.63  -0.57 027 046 -0.25 -1.66
c -0.68 2.92 -1.73 -0.97 048 048 2.07 0.39 -2.01
OH -HO € -1.66 2.63 -2.58  -1.70  -0.54 0.28 0.30 0.04 -2.01
o -1.66 2.63 -2.57  -1.69 -055 027 025 0.04 -1.97
CT-CT € -1.64  2.64 -2.65 -1.66 -0.65 023 0.23 0.03 -1.98
o -1.47 2.77 296  -1.71  -0.68 026 0.30 0.17 -2.13




CT-HI1

CT-HO

HI1 -HI1

H1 -HO

HO -HO

Q M g <M g Mg Mg m

-1.66
-1.39
-1.66
-1.66
-1.66
-1.54
-1.66
-1.66
-1.66
-1.66

2.63
2.59
2.64
2.63
2.64
2.55
2.63
2.63
2.63
2.63

-2.57
-2.22
-2.58
-2.57
-2.55
-2.32
-2.57
-2.57
-2.57
-2.57

-1.66
-1.51
-1.69
-1.69
-1.70
-1.50
-1.69
-1.69
-1.69
-1.69

-0.65
-0.46
-0.55
-0.55
-0.52
-0.35
-0.55
-0.55
-0.55
-0.55

0.25
0.49
0.27
0.27
0.28
0.25
0.27
0.27
0.27
0.27

0.27
0.85
0.21
0.25
0.24
0.37
0.25
0.25
0.25
0.25

0.01

-0.39
0.08

0.04
-0.01
0.57
0.03

0.04
0.04
0.04

-1.98
-1.43
-1.97
-1.97
-1.87
-1.96
-1.96
-1.97
-1.97
-1.97




