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Fig. S1. XRD patterns of D-histidine: (a) raw material; (b) equilibrated with DMF (1) + water (2) mixture; (c)
equilibrated with DMSO (1) + water (2) mixture; (d) equilibrated with NMP (1) + water (2) mixture; (e)

equilibrated with ethanol (1) + water (2) mixture.



Fig. S2. Gibbs energy of transfer (kJ-mol™") of D-histidine (3) from neat water (2) to DMF (1) + water (2), DMSO

(1) + water (2), NMP (1) + water (2) and ethanol (1) + water (2) mixtures at 298.15 K. m, DMF (1) + water (2); o,

DMSO (1) + water (2); A, NMP (1) + water (2); ¥, ethanol (1) + water (2).



Table S1 pH values of the saturated solutions for D-histidine dissolved in DMF (w) + water (1-w), DMSO (w) +

water (1-w), NMP (w) + water (1-w) and ethanol (w) + water (1-w) mixtures at 298.15 K under pressure of

p=101.2 kPa.?
w
System
0 0.1000  0.2000  0.3000 0.4000 0.5000 0.6000 0.7000 0.8000 0.9000 1
DMF (w) +
8.12 8.08 8.04 7.99 7.90 7.81 7.63 7.58 7.56 7.69 7.99
water (1-w)
DMSO (w) +
8.12 8.00 7.93 7.92 7.93 7.94 7.95 7.96 8.02 8.21 8.63
water (1-w)
NMP (w) +
8.12 8.04 7.97 7.82 7.59 7.58 7.59 7.66 7.85 8.05 8.51
water (1-w)
ethanol (w) +
8.12 7.83 7.59 7.41 7.29 7.18 7.09 6.98 6.90 6.81 6.66

water (1-w)

aRelative standard uncertainty for initial solvent mixtures, u,(w) = 0.0002. Standard uncertainties u
are u (pH) = 0.01 unit; u(p) = 0.45 kPa for pressure, u(7) = 0.02 K for temperature; w denotes the
mass fraction composition of DMF/ DMSO/ NMP/ ethanol in the mixture of DMF/ DMSO/ NMP/

ethanol (w) + water (1-w) absence of D-histidine.



Table S2 Kamlet-Taft parameters z* (dipolarity-polarizability), « (hydrogen bond donor parameter) and £ (hydrogen bond donor parameter) and Hildebrand solubility

parameter, Oy, of aqueous solution of DMF, DMSO,NMP and ethanol at 298.15 K.

DMF (1) + water (2) DMSO (1) + water (2) NMP (1) + water (2) ethanol (1) + water (2)
x? rxb ﬂb ab 5HC X1 /5 ﬁ a 5H X1 /5 ﬁ a 5H X1 /5 ﬂ o 5H
0 1.09 047 1.17 47.82 0 1.09 047 117 47.82 0 1.09 047 1.17 47.82 0 1.09 047 1.17 47.82

0.02666 1.10 0.50 1.05 45.41 0.02499 1.10 049 1.08 45.87 0.01980 1.12 0.56 1.03 45.36 0.04165 1.08 0.52 099 45.12

0.05806 1.11 0.52 0.93 43.03 0.05452 1.11 0.51 0.97 43.86 0.04347 1.13 0.62 091 42.90 0.08908 1.05 0.57 0.79 42.59

0.09556 1.12 0.55 0.80 40.67 0.08995 1.11 0.54 0.85 41.88 0.07228 1.13 0.65 0.79 40.49 0.1436 097 0.62 0.72 40.20

0.1412  1.13 0.56 0.68 38.34 0.1333 1.11  0.57 0.74 39.89 0.1081 .13 0.66 0.70 38.01 0.2068 090 0.66 0.72 37.84

0.1978 1.12 058 0.57 36.03 0.1874 1.11 0.59 0.62 37.76 0.1538  1.13 0.67 0.61 35.54 02812 0.83 0.70 0.75 35.66

0.2700 1.09 0.60 049 33.75 0.2570 1.11 0.61 0.52 35.66 0.2143  1.12 0.68 0.53 33.05 03698 0.79 0.71 0.75 33.59

03652 1.05 0.62 042 31.49 03499 1.09 0.63 042 33.50 02978 1.10 0.69 042 30.55 04772 074 0.72 0.75 31.60

0.4965 1.00 0.65 036 29.26 0.4799 1.06 0.66 033 31.18 04210 1.07 0.71 031 28.03 0.6101 0.69 0.74 0.78 29.72

0.6893 093 0.68 0.28 27.05 0.6749 1.03 0.69 0.22 29.07 0.6206 1.01 0.74 0.17 25.51 0.7788 0.63 0.75 0.80 27.86

1 0.88 0.69 0.00 24.86 1 1.00 0.76 0.00 26.75 1 092 0.77 0.00 22.96 1 054 0.75 086 26.13

2 x, is the mole fraction of DMF (DMSO, NMP and ethanol) (1) in DMF (DMSO, NMP and ethanol) (1) + water (2) solvent mixtures free of the solute (3).

b Kamlet-Taft parameters for DMF (DMSO, NMP and ethanol) are taken from different sources [S1-S3], and then corrected for homogenous presentation by taken the
accepted literature data for pure solvents [S4] as the reference points according to method explained previously [S5,S6].

¢ oy values for pure solvents are gathered from Ref. [S7], and for binary mixtures are estimated as a function of the volume fraction of solvent, ¢, by @ d + ¢, in the

mixture.



Table S3 Multiple linear regression analysis of KAT-LSER model on solubility of D-histidine in DMF (1) +

water (2) mixture at 298.15 K.

Co ¢l c c; Ca r2b Fe

6.990(1.632)? -3.003(0.329) -6.435(1.771) 0.05502(0.16066) -6.043(0.568) 1.00 6127
-9.440(2.168)  0.06702(0.64803)  11.17(2.60) -1.087(0.493) 0.99 4778
6.753(1382)  -2.945(0.263) -6.210(1.538) -5.913(0.395) 1.00 9348
1.089(0.256)  -1.938(0.246) -0.1617(0.2471)  -4.114(0.335) 1.00 2977
-6.875(2.147) 8.012(2.858) -0.7009(0.4926)  -1.483(0.971) 0.99  636.6
J13.61(128)  0.3576(0.7727) 16.67(0.90) 0.99 481.6
-0.4324(0.9957)  -1.106(1.049) -3.120(0.250) 0.98 2220
1.191(0.195) -2.008(0.213) -4.327(0.073) 1.00 4809
-9.297(1.561) 11.06(2.21) -1.098(0.452) 0.99 8178
-7.411(2.245) 8.939(2.955) 22.212(0.876) 0.99 845.6
-0.8685(0.1846) -1.016(0.654) 3.386(0.946) 0.99  512.0
83722.991)  -11.25(2.82) 0.60 15.89
-13.05(0.30) 16.33(0.50) 0.99 1055
-1.475(0.111) -3.324(0.159) 0.98 437.5
-0.6243(0.1044) -4.838(0.163) 0.99 882.6

aNumber in bracket is standard deviation;

bSquared correlation coefficient;

¢F-statistic values.



Table S4 Multiple linear regression analysis of KAT-LSER model on solubility of D-histidine in DMSO (1) +

water (2) mixture at 298.15 K.

Co C| C C3 Cy r2b Fe
-0.7961(0.3062
0.06503(0.71251)*  -2.371(0.192) -1.691(0.834) -1.039(0.222)  1.00 5726
)
1.811(1.214) -2.334(0.384) -4.445(1.182) -2.095(0.260) 1.00 1910
-1.456(0.549) -2.233(0.250) 0.3423(0.3889) -1.560(0.127)  1.00 4188
-0.2131(0.1272
-1.323(0.239) -2.166(0.197) -1.356(0.189) 1.00 5282
)
-0.9286(1.0519
-6.417(2.283) 3.692(3.372) 0.2402(1.3985) 0.99 3363
)
-7.568(1.013) -0.07284(0.78387)  5.019(0.332) 0.98 3159
-2.658(0.406) -1.208(0.391) -1.120(0.040) 1.00 1081
-0.9923(0.1492)  -2.409(0.147) -1.670(0.024)  1.00 6464
-0.9369(0.4159
-4.765(1.289) 1.152(1.734) 099 5183
)
-0.7564(0.2973
-6.043(0.642) 3.130(0.767) 0.99 574.0
)
-3.923(0.143) -1.245(0.344) 0.99 491.6
-9.513(2.428)2.428
5.637(2.632) 0.59 15.35
)
-7.661(0.113) 5.044(0.189) 0.99 710.0



-3.909(0.026) -1.212(0.036) 0.99 1105

-3.426(0.065) -1.947(0.096)  0.98 413.0

aNumber in bracket is standard deviation;
bSquared correlation coefficient;

¢ F-statistic values.

Table S5 Multiple linear regression analysis of KAT-LSER model on solubility of D-histidine in NMP (1) +

water (2) at 298.15 K.

Co c c c3 Cs r2b Fe
-0.1382(1.3476) -0.7530(2.1319

-0.5369(2.2092) -1.649(1.605) -2.891(2.136)  1.00 2636
‘ )
-1.928(0.272) 2.431(0.280) -3.740(0.460) -3.633(0.131) 1.00 3141
0.3259(0.2809)  -1.315(0.168) -1.095(0.327) -3.645(0.116)  1.00 4017
1.124(0.555) -2.755(0.469) 1.384(0.466) -5.004(0.581) 1.00 3487
-0.4584(0.2629) -2.030(0.315) -1.269(0.161)  -2.376(0.238) 1.00 4061
-5.411(2.385) -3.774(1.661) 8.496(1.314) 0.90 44.38
-3.342(0.633) 0.9073(0.6272) -2.616(0.114) 0.99 5118
-0.4430(0.2447)  -1.462(0.245) -3.282(0.063) 1.00 2641
-1.595(0.866) -1.058(1.097) -2.725(0.253) 0.99 4524
-0.4186(0.7715) -1.764(0.921) -4.066(0.299) 0.99 703.3
-2.131(0.095) -1.158(0.394) -1.904(0.556) 1.00 1003

6.468(3.577) -9.576(3.287) 043 848



-10.57(0.88) 10.11(1.34) 086 57.15

-2.429(0.058) -2.495(0.083) 099 910.8

-1.893(0.067) -3.522(0.107)  0.99 1082

aNumber in bracket is standard deviation;
bSquared correlation coefficient;

¢ F-statistic values.

Table S6 Multiple linear regression analysis of KAT-LSER model on solubility of D-histidine in ethanol (1) +

water (2) at 298.15 K.

Co c 1 c3 Cs y2b Fe
-0.09698(0.22218
-11.42(0.83)? 1.413(0.526) 2.179(0.761) 3.643(0.542)  1.00 3327
)
-10.90(2.22) 4.427(0.746) -0.1724(1.8289) 0.6899(0.5110) 0.99 604.0
-11.69(0.50) 1.608(0.259) 2.335(0.631) 3.519(0.433)  1.00 5016
-9.229(0.446) 1.311(0.748) -0.3965(0.2791)  2.931(0.685)  1.00 2186
-10.45(1.02) 2.041(1.043) -0.6055(0.1595)  4.882(0.390)  1.00 2350
-8.034(0.684) 3.513(0.330) -2.503(0.634) 0.99 820.7
-11.11(0.13) 4.496(0.116) 0.7353(0.1580) 1.00 1034
-9.8459(0.113)  2.301(0.287) 2.008(0.232)  1.00 2908
2.130(0.801) -10.88(0.70) -2.061(0.494) 0.97 168.3
-13.65(0.94) 5.178(1.041) 5.961(0.437) 1.00 1313
-8.457(0.077) -0.8528(0.1132)  4.127(0.067)  1.00 2603



-10.70(0.16)

-0.9191(0.5491

)

-9.492(1.544)

-8.978(0.091)

4.729(0.190)

-8.821(0.829)

3.382(1.847)

0.98 620.9

0.92 113.1

0.19 3.35

3.821(0.143)  0.99 715.6

aNumber in bracket is standard deviation;

bSquared correlation coefficient;

¢ F-statistic values.

Table S7 Values of parameters obtained using the Jouyban-Acree model.

parameter DMF + water DMSO + water NMP + water ethanol + water
Jo 28.7589 -109.0935 -50.1028 -67.6924

Ji -13.2324 -36.3357 53.3269 -46.8677

J -168.8247 -63.645 -3.3385 181.5217
RAD-10? 1.69 1.05 2.35 2.78
RMSD-10* 27.43 2.74 14.95 1.16
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Table S8 Gibbs energy of transfer (A G, ,,,, kJ -mol™!) of D-histidine (3) from neat water (2) to DMF (1) +

water (2), DMSO (1) + water (2), NMP (1) + water (2) and ethanol (1) + water (2) mixtures at 298.15 K.

DMF (1) + water (2)  DMSO (1) + water (2) NMP (1) + water (2) ethanol (1) + water (2)
X AGY, s X AGy, s xX? AGy, s X AGY, s
0 0 0 0 0 0 0 0
0.02666 -0.804 0.02499 -0.255 0.01980 -0.588 0.04165  0.832
0.05806 -1.742 0.05452 -0.500 0.04347 -1.270 0.08908  1.418
0.09556 -2.570 0.08995 -0.808 0.07228 -2.026 0.1436 2.212
0.1412  -3471 0.1333 -1.098 0.1081 -2.652 0.2068 2.939
0.1978  -4.403 0.1874 -1.406 0.1538 -3.297 0.2812 3.664
0.2700  -5.387 0.2570 -1.747 0.2143 -4.046 0.3698 4.354
0.3652  -6.213 0.3499 -2.124 0.2978 -4.780 0.4772 4.873
0.4965  -7.045 0.4799 -2.546 0.4210 -5.462 0.6101 5.391
0.6893  -7.893 0.6749 -2.909 0.6206 -6.059 0.7788 6.082

1 -8.797 1 -3.398 1 -6.692 1 6.774

ax, represents the mole fraction of DMF (DMSO, NMP or ethanol) in mixed solvents of DMF (DMSO, NMP or

ethanol) (w) + water (1-w) free of D-histidine.
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Table S9 Coefficients of Eq. (17) (kJ-mol™") applied to Gibbs energy of transfer of D-histidine (3) from water (2)

to DMF (1) + water (2), DMSO (1) + water (2), NMP (1) + water (2) and ethanol (1) + water (2) mixtures at

298.15 K.
DMF (1) + water (2) DMSO (1) + water (2) NMP (1) + water (2) ethanol (1) + water (2)
Ao -38256.9 -3.6424 -7.1048 87951.4
A, 38250.3 1.7996 2.9796 -87947.0
t 16784.8 0.40039 0.12182 34978.3
A 6.5832 1.7996 4.1342 -4.3225
t 0.21372 0.40039 0.43680 0.24986

12



Table S10 Some properties associated to preferential solvation of D-histidine (3) in DMF (1) + water (2) mixtures

at 298.15 K.
X ll<)J'm01’1 cGril,g-mOI*l fri{g~m01*1 (I:/rcr(l);mol*1 100 dx1 3
0.00 -33.08 -349.7 -107.8 613 0
0.05 -26.66 -280.3 -144.1 651 -1.295
0.10 -21.57 -231.8 -163.6 702 -1.154
0.15 -17.55 -197.9 -173.2 758 -0.543
0.20 -14.36 -174.1 -177.0 812 0.072
0.25 -11.84 -157.2 -177.6 865 0.553
0.30 -9.847 -145.1 -176.7 915 0.888
0.35 -8.268 -136.4 -175.3 964 1.104
0.40 -7.019 -130.0 -174.0 1012 1.234
0.45 -6.030 -125.3 -173.1 1058 1.305
0.50 -5.247 -121.8 -172.8 1104 1.334
0.55 -4.628 -119.1 -173.4 1150 1.336
0.60 -4.138 -117.0 -174.8 1194 1.316
0.65 -3.750 -115.2 -177.0 1238 1.275
0.70 -3.443 -113.8 -180.0 1282 1.210
0.75 -3.200 -112.5 -183.5 1325 1.114
0.80 -3.008 -111.4 -187.1 1368 0.977
0.85 -2.856 -110.3 -190.1 1409 0.791
0.90 -2.736 -109.2 -191.7 1450 0.557
0.95 -2.640 -108.2 -190.9 1491 0.285
1.00 -2.565 -107.3 -187.4 1531 0

3 x, is the mole fraction of DMF (1) in the DMF (1) + water (2) mixtures free of D-histidine (3).
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Table S11 Some properties associated to preferential solvation of D-histidine (3) in DMSO (1) + water (2)

mixtures at 298.15 K.

D G1,3 G2,3 Vcor

X kJ-mol™! cm?-mol™! cm?-mol™! cm3-mol™! 100 dx1 3
0.00 -8.989 -173.6 -107.8 613 0

0.05 -7.934 -164.9 -118.8 655 -0.410
0.10 -7.002 -154.6 -127.2 700 -0.433
0.15 -6.180 -144.5 -132.3 746 -0.253
0.20 -5.455 -135.5 -134.5 792 -0.026
0.25 -4.814 -128.4 -134.6 837 0.166
0.30 -4.249 -122.9 -133.5 882 0.296
0.35 -3.750 -118.8 -131.7 925 0.369
0.40 -3.310 -115.8 -129.8 967 0.398
0.45 -2.922 -113.7 -127.9 1010 0.398
0.50 -2.579 -112.1 -126.2 1051 0.378
0.55 -2.276 -110.9 -124.7 1092 0.348
0.60 -2.009 -110.1 -123.4 1133 0.313
0.65 -1.773 -109.5 -122.3 1173 0.276
0.70 -1.565 -109.0 -121.5 1214 0.238
0.75 -1.381 -108.6 -121.0 1253 0.202
0.80 -1.219 -108.4 -120.7 1293 0.168
0.85 -1.076 -108.2 -120.9 1332 0.133
0.90 -0.950 -108.0 -121.8 1371 0.099
0.95 -0.838 -107.8 -123.8 1409 0.058
1.00 -0.740 -107.6 -128.9 1447 0

3 x, is the mole fraction of DMSO (1) in the DMSO (1) + water (2) mixtures free of D-histidine.
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Table S12 Some properties associated to preferential solvation of D-histidine (3) in NMP (1) + water (2) mixtures

at 298.15 K.
X ll<)J'm01’1 cGril,g-mOI*l fri{g~m01*1 (I:/rcr(l);mol*1 100 dx1 3
0.00 -33.92 -356.1 -107.8 613 0
0.05 -24.67 -295.4 -157.2 663 -1.316
0.10 -18.29 -239.7 -182.1 734 -0.949
0.15 -13.85 -197.4 -189.1 809 -0.170
0.20 -10.72 -168.5 -187.1 879 0.429
0.25 -8.482 -149.7 -182.1 945 0.788
0.30 -6.847 -137.5 -176.8 1008 0.978
0.35 -5.630 -129.5 -172.3 1069 1.068
0.40 -4.705 -124.1 -168.8 1128 1.100
0.45 -3.987 -120.3 -166.3 1186 1.095
0.50 -3.416 -117.5 -164.4 1244 1.064
0.55 -2.955 -115.3 -162.8 1300 1.010
0.60 -2.574 -113.6 -161.2 1356 0.934
0.65 -2.255 -112.2 -159.4 1411 0.836
0.70 -1.984 -111.1 -157.1 1466 0.721
0.75 -1.752 -110.1 -154.3 1519 0.593
0.80 -1.550 -109.4 -151.3 1573 0.461
0.85 -1.375 -108.8 -148.3 1626 0.334
0.90 -1.221 -108.3 -145.8 1678 0.216
0.95 -1.085 -107.9 -144.4 1731 0.107
1.00 -0.966 -107.6 -145.2 1783 0

3 x, is the mole fraction of NMP (1) in the NMP (1) + water (2) mixtures free of D-histidine (3).
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Table S13 Some properties associated to preferential solvation of D-histidine (3) in ethanol (1) + water (2)

mixtures at 298.15 K.

D G1,3 G2,3 Vcor

X kJ-mol™! cm?-mol™! cm?-mol™! cm3-mol™! 100 dx1 3
0.00 19.81 36.55 -107.8 611 0

0.05 16.68 21.04 -87.38 651 0.904
0.10 14.11 4.570 -69.87 686 1.074
0.15 12.01 -11.57 -55.71 718 0.841
0.20 10.28 -26.33 -44.67 749 0.414
0.25 8.875 -39.13 -36.05 778 -0.078
0.30 7.721 -49.78 -28.96 808 -0.566
0.35 6.777 -58.39 -22.43 838 -1.019
0.40 6.004 -65.22 -15.58 868 -1.432
0.45 5.371 -70.58 -7.608 898 -1.809
0.50 4.853 -74.80 2.215 928 -2.160
0.55 4.429 -78.21 14.43 958 -2.488
0.60 4.082 -81.18 29.09 989 -2.781
0.65 3.797 -84.12 45.08 1020 -2.998
0.70 3.565 -87.48 59.02 1052 -3.052
0.75 3.374 -91.52 64.92 1085 -2.840
0.80 3.218 -96.00 57.17 1121 -2.321
0.85 3.091 -100.1 36.11 1158 -1.610
0.90 2.986 -103.2 8.680 1196 -0.912
0.95 2.900 -105.1 -17.67 1232 -0.367
1.00 2.830 -106.0 -39.23 1267 0

3 x, is the mole fraction of ethanol (1) in the ethanol (1) + water (2) mixtures free of D-histidine (3).
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