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S1. Additional introductive details

Table S1. Chiral columns and selectors used for the enantioseparations of analytes 1 and 2. Calculated Vsmax and Vsmin (au)
values on a 0.002 au electron density isosurface for the main recognition sites (N-H as hydrogen bond (HB) donor, and C=0 as
HB acceptor) are reported (DFT/B3LYP/6-311G*).
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cellulose carbamate-based selectors amylose carbamate-based selectors

Column? Chiral selector V (au)

Name Type Name Vs,max N-H Vsmin C=0
Lux Cellulose-1 coated cellulose tris(3,5-dimethylphenylcarbamate) 0.0788 -0.0660
Lux i-Cellulose-5  immobilized | cellulose tris(3,5-dichlorophenylcarbamate) 0.0950 -0.0561
Lux Amylose-1 coated amylose tris(3,5-dimethylphenylcarbamate) 0.0788 -0.0660
Lux i-Amylose-1  immobilized | amylose tris(3,5-dimethylphenylcarbamate) 0.0788 -0.0660
Lux i-Amylose-3  immobilized | amylose tris(3-chloro-5-methylphenylcarbamate) | 0.0871 -0.0594

aLux series columns (Phenomenex)



S2. Additional computational details

Models of amylose carbamate-based selectors - The Gaussian 09 program (DFT, B3LYP, 3-21G*) [1]
was used for the ab initio geometry optimization calculation of the monomeric units of a-D-glucose-1,4-
dimethoxy-tris(3,5-dimethylphenylcarbamate), -  tris(4-methylphenylcarbamate), and  tris(2,5-
dimethylphenylcarbamate). The optimized structures were used to build nonamers (9-mer) of the
corresponding amylose-based polymers [2]. The amylose-based polymers were characterized by a 4/3 left-
handed helical structure according to the structure reported by Okamoto and co-authors [3, 4], setting the
dihedral angles of the units, defined by Hi—C1—O-C4 and H4—Cs—O-C1 to —68.5° and —42.0°. The
terminal residues of the polymers were closed with methoxyl groups. The polymer structures were energy-
minimized using the GAFF force-fields with AM1-BCC charges assigned with the AMBER18
Antechamber toolkit (University of California, San Francisco, USA) [5].

Model of ferrocene and benzene - The Gaussian 09 program (DFT, B3LYP, 6-311G*) [1] was used for
the ab initio geometry optimization calculation of the monomeric units of ferrocene and benzene. The
nonamer (9-mer) of the a-D-glucose-1,4-dimethoxy-tris(3,5-dimethylphenylcarbamate) was prepared as
reported in the previous paragraph. Ferrocene and benzene were energy-minimized using the GAFF force-
fields with RESP charges assigned with Gaussian 09.

MD simulations of ferrocene- and benzene-amylose nonamer complexes - The prepared structures were
used in the final MD simulations. The initial position of the aromatic guests was determined by molecular
docking. Solvent effect was considered by means of the explicit periodic solvent box (n-hexane/2-PrOH
90:10). In this regard, polysaccharide-analyte complexes were prepared for MD runs by solvating the
system with an octahedral box with a 20 A radius polysaccharide cutoff by using Packmol-70 memgen
[6,7] and an in-house script to manage solvent mixtures. Finally, the production step was carried out under
the equilibrium conditions, and the system was subjected to 100 ns MD simulation for the aromatic guests
on the polymer nonamer. 100 ns of the trajectories from each case were considered for statistical analysis.
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S3. Additional HPLC data

Table S2. Retention times (t, min), retention factors (k), selectivity factors (a) and enantiomer elution order (EEO) of
compounds 1 and 2 on Lux Cellulose-1, i-Cellulose-5, Amylose-1, i-Amylose-1, and i-Amylose-3 with n-hexane/2-PrOH 90:10
v/v as mobile phase (flow rate = 0.8 ml/min, T =25 °C).

analyte chiral column t1 t k1 ko o EEO

1 Cellulose-1 10.559 10.559 1.96 1.96 1.00 --
i-Cellulose-5 17.636 51.770 3.85 13.23 3.44 M-P
Amylose-1 24.679 111.362 6.23 31.60 5.08 M-P
i-Amylose-1 16.667 30.064 3.69 7.462 2.02 M-P
i-Amylose-3 30.510 57.663 7.50 15.06 2.01 M-P

2 Cellulose-1 6.346 11.727 0.78 2.29 2.94 M-P
i-Cellulose-5 8.308 8.308 1.28 1.28 1.00 --
Amylose-1 10.495 10.753 2.07 2.15 1.04 M-P
i-Amylose-1 8.917 9.286 151 1.61 1.07 M-P
i-Amylose-3 9.873 10.468 1.75 1.92 1.10 M-P
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Fig. S1. Chromatographic traces of the enantioseparation of compounds 1 and 2 (EEO, M-P) on Lux i-Cellulose-5 (A,B), Lux
Cellulose-1 (C,D), and Lux Amylose-1 (E,F) (n-hexane/2-PrOH 90:10 v/v, flow rate = 0.8 ml/min, T = 25 °C).



Table S3. Retention times (t, min), retention factors (k), selectivity factors (a) and enantiomer elution order (EEO) of
compounds 1 and 2 on Lux Cellulose-1 with n-hexane/2-PrOH 90:10 v/v (A) and n-hexane/2-PrOH/MeOH 90:5:5 v/v/v (B) as
mobile phases, and i-Amylose-1 with A, B, and pure MeOH (C) as mobile phases (flow rate = 0.8 ml/min, T =25 °C).

analyte chiral column MP t1 t k1 ko a EEO
1 Cellulose-1 A 10.559 10.559 1.96 1.96 1.00 --
B 9.463 9.961 1.68 1.82 1.08  M-P
i-Amylose-1 A 16.667 30.064 3.69 7.46 202 M-P
B 12.935 15.115 2.55 3.15 124  M-P
C 13.134 14.769 2.38 2.80 1.18  M-P
2 Cellulose-1 A 6.346 11.727 0.78 2.29 294  M-P
B 6.830 10.726 0.93 2.04 218  M-P
i-Amylose-1 A 8.917 9.286 151 1.61 1.07 M-P
B 7.268 7.484 0.99 1.05 1.06 M-P
C 6.898 6.898 0.77 0.77 1.00 -




Thermodynamics

The dependence between retention/selectivity and the temperature of the chiral separation is described by
the following equations (1,2):

Ink=-AH°/RT + AS°/R+In @& (1)

In a=- AAH®/RT + AAS°/R (2)

where Kk is the retention factor, R is the gas constant, T is the absolute temperature, @ is the phase ratio,
and a is selectivity. AH® and AS® represent the differences in the enthalpy and entropy, respectively, when
one enantiomer transfers from mobile phase to the stationary phase. Here, AS* is used to substitute the
expression AS°/R + In @. Assuming that the plots of In k against 1/T is linear in the temperature range of
this study, the correlative thermodynamic parameters, which are temperature-independent, could be
derived from the slope (AH® = - slope x R) and the intercept (AS* = intercept x R) of the straight lines.
AAH® and AAS® represent the enthalpic and the entropic terms, respectively, contributing to the difference
between the free energies of transfer of the two enantiomers from the mobile phase to the CSP, according
to the Gibbs-Helmholtz equation (3):

AAGP® = AAH® — TAAS® (3)
The knowledge of AAH® and AAS® allows for calculating the isoenantioselective temperature (Tiso):
Tiso = AAHO/AASO (4)

At this temperature, the enthalpic and the entropic terms of equation (3) compensate each other, the free
energy term is zero and the enantiomers co-elute. In general, enantioseparations at lower temperatures
than Tiso are enthalpy-driven, whereas they are entropy-driven at higher temperatures. By changing the
temperature between the two regions, an EEO reversal occurs.

The enthalpy/entropy ratio (5)

Q = AAH®/(298.15 x AAS®) (5)

describes the relative contribution to the free energy of adsorption.



Table S4. Temperature dependence of retention factors and van’t Hoff equations for analytes 1 and 2 on Lux Cellulose-1, i-
Cellulose-5, Amylose-1, i-Amylose-1, i-Amylose-3 (flow rate = 0.8 ml/min), temperature range 278.15-318.15 K. Mobile
phase: n-hexane/2-PrOH 90:10 v/v.

Temperature (K)

bipy kK Regression equation r2a
278.15 283.15 288.15 293.15 298.15 303.15 308.15 313.15 318.15
Lux Cellulose-1
1 Km 2.84 2.56 2.30 2.07 1.96 1.80 1.66 155 1.46  Inkw=1467.56x —4.2505 0.9962
ke 3.07 2.71 241 217 1.96 1.80 1.66 155 1.46 Inkp=1653.58x —4.8501 0.9943
a 108 1.06 1.05 1.05 1.00 1.00 1.00 1.00 1.00 Ina=238.39x-0.7786  0.9106
2 kv  0.98 0.92 0.87 0.82 0.78 0.74 0.71 0.68 0.65 Inkw=919.84x-3.3301 0.9985
ke 3.03 2.88 2.71 2.50 2.29 2.07 2.01 181 1.61 Inkp=1385.59x —3.8339 0.9837
a 3.08 3.12 3.12 3.06 2.94 2.80 2.84 2.68 248 In a=465.59x —0.5017 0.8338
Lux i-Cellulose-5
1 km  7.00 5.86 5.03 4.38 3.85 3.39 3.05 2.76 253 Inkw=2246.51x - 6.1674 0.9958
ke 5237 3589 2494 18.04 13.23 9.57 7.28 5.62 448 Inkp=5470.24x — 15.748 0.9987
a 7.49 7.10 4.96 412 3.44 2.82 2.39 2.04 177 In ¢=3223.15x - 9.5785 0.9996
2 k 209 1.82 1.59 1.42 1.28 1.17 1.07 0.99 091 Ink=662.92x-2.31563  0.9912
Lux Amylose-1
1 km 7.47 7.04 6.72 6.42 6.22 5.92 5.75 5.52 540 Inkw=716.50x-0.5769 0.9956
ke 5254 4563 4033 3534 3160 27.28 2439 2143 19.37 Inkp=2220.98x—4.0158 0.9992
a 703 6.48 6.00 5.50 5.08 4.61 4.24 3.88 359 In «=1502.98x —3.4340 0.9971
2 Km 2.79 2.57 2.39 2.19 2.07 193 1.85 1.75 1.69 Inkw=1120.76x —3.0204 0.9934
ke 279 2.57 2.39 2.25 2.15 2.02 1.94 1.85 1.80 Inkep=962.27x-2.4574  0.9917
a 1.00 1.00 1.00 1.03 1.04 1.05 1.05 1.06 1.06 Ina=-155.47x +0.5539 0.9117
Lux i-Amylose-1
1 Km 5.08 4.66 4.30 3.97 3.69 341 3.19 3.01 2.76  Inkm =1329.87x —3.1559 0.9994
ke 11.79 10.47 9.34 8.30 7.46 6.64 5.98 5.47 4.70  Inke=1990.04x — 4.6755 0.9977
a 2.32 2.25 217 2.09 2.02 194 1.87 1.82 1.70  In a=663.04x — 1.5296 0.9882
2 km 2.07 1.89 1.76 1.61 151 1.38 1.30 1.23 1.15 Inkw=1303.49x — 3.9633 0.9990
ke 2.15 1.99 1.86 1.72 161 1.48 1.40 1.32 1.24  Inkp=1221.34x —3.6239 0.9991
a 1.04 1.05 1.06 1.06 1.07 1.07 1.08 1.08 1.08 In a=-83.99x + 0.3457 0.9380
Lux i-Amylose-3
1 km 10.43 9.58 8.84 8.04 7.50 6.76 6.37 5.94 5.61 Inkm=1402.02x —2.6943 0.9982
ke 25.25 22.16 19.52 16.89 15.06 12.94 11.72 10.53 9.61 Inkp=2182.00x —4.6127 0.9987
a 2.42 2.31 2.21 2.10 2.01 191 1.84 1.77 171  In a=782.76x — 1.9283 0.9991
2 kv 2.49 2.26 2.06 1.88 1.75 1.58 151 1.42 1.36  Inkm=1370.49x — 4.0312 0.9938
ke 2.74 2.48 2.26 2.06 1.92 1.73 1.65 154 1.47  Inkp=1401.45x — 4.0457 0.9949
a 110 1.10 1.10 1.10 1.09 1.09 1.09 1.09 1.08 In a=37.53x - 0.0369 0.8027

ar2, correlation coefficient of van’t Hoff plot In k (1/T) and In a (U/T).



Table S5. Thermodynamic parameters calculated from the van’t Hoff plots (temperature range 278.15-318.15 K) for analytes
1 and 2 on Lux Cellulose-1, i-Cellulose-5, Amylose-1, i-Amylose-1, and i-Amylose-3 (flow rate = 0.8 ml/min), temperature
range 278.15-318.15 K. Mobile phase: n-hexane/2-PrOH 90:10 v/v.

Inkvs 1/T In¢vs LT
Bipy AH (cal'mol?) AS* (cal' K-mol?) AAH (cal'mol?) AAS (cal Kt mol?) Tiso, K (Q?)
Lux Cellulose-1
1 M -2916.0 + 67.8 -8.44 +£0.22 -473.7 £ 85.7 -1.55+0.30 305.6 (1.02)
P -3285.7 +94.3 -9.64 £0.32
2 M -1827.72 +26.4 -6.62 £ 0.09 -925.1 +156.1 -1.00 £0.52 925.1 (3.10)
P -2753.17 £ 134.1 -7.62 £0.45
Lux i-Cellulose-5
1 M -4463.82 + 109.4 -12.25+0.37 -6404.4 +49.4 -19.03+0.17 336.5 (1.13)
P -10869.37 + 147.3 -31.29 £ 0.50
2 - -1317.22 +46.8 -4.60 £ 0.16 - - -
Lux Amylose-1
1 M -1423.69 + 35.6 -1.15+0.12 -2986.4 + 60.5 -6.82 £0.20 437.9 (1.47)
P -4413.09 + 46.3 -7.98 £0.16
2 M -2226.95 + 68.7 -6.00 £0.23 308.92 £ 36.3 1.10£0.12 280.8 (0.94)
P -1912.03 + 66.1 -4.88 £0.22
Lux i-Amylose-1
1 M -2642.45 +24.7 -6.27 £0.83 -1317.46 £ 54.5 -3.04+£0.18 433.4 (1.45)
P -3954.21+72.1 -9.29+0.24
2 M -2590.03 = 30.3 -7.88 £0.10 166.90 + 16.2 0.69 + 0.05 241.9 (0.81)
P -2426.80 + 27.0 -7.20 £0.09
Lux i-Amylose-3
1 M -2785.81+44.9 -5.35+0.15 -1555.35+17.3 -3.83 £0.06 406.1 (1.36)
P -4335.63 £ 59.2 -9.17 £0.20
2 M -2723.16 +81.1 -8.01+£0.27 -74.58 +13.97 -0.07+0.05 1065.4 (3.57)
P -2784.68 £ 75.2 -8.04 + 025

aQ = AAH®/(298.15 x AAS®), thermodynamic ratio
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Fig. S2. In a vs. 1/T van’t Hoff plots for the enantioseparation of 1 and 2 on Lux Cellulose-1, i-Cellulose-5, Amylose-1, i-
Amylose-1, and i-Amylose-3 (n-hexane/2-PrOH 90:10 v/v, 0.8 ml/min, temperature range 278.15-318.15 K) (for
chromatographic parameters see Table S5).
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Fig. S3. Changes of AH and AS for adsorption of (M)- and (P)-enantiomers of compounds 1 (A,B) and 2 (C,D) on Lux
Cellulose-1, i-Cellulose-5, Amylose-1, i-Amylose-1, and i-Amylose-3 (n-hexane/2-PrOH 90:10 v/v, 0.8 ml/min, temperature
range 278.15-318.15 K) (for thermodynamics parameters see Table S5).
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