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Appendix A

NMR Spectra

}
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Figure A2 'H NMR spectrum (CDCl;, 200 MHz) of 3-fluoro-oi-methylbenzyl

alcohol (3F), & (ppm) 1.35 (d, 3H, J=6.43 Hz) CH3, 4.75 (q, 1H,
J=6.43 Hz) CH, 6.85-7.27 (m, 4H) Ar.
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Flgure A4 1H NMR spectrum (CDCl3, 200 MHz) of 1- (3-chlorophenyl)
ethanol (3Cl), & (ppm) 1.35 (d, 3H, J=6.49 Hz) CHs, 3.95 (s,
1H) OH, 4.64 (q, 1H, J= 6.49 Hz) CH, 7.09-7.28 (m, 4H) Ar



60

—
—_—
.
B —
—

A
+qf s -
1.0 a.t : 3.4 #.1 .o G
~ :
Figure A5 'H CLi ( \ \ MITz) of 2-bromo-a-methylbenzyl

alcohol

4.65 (g, 15—

. s ) —

EERNTEITE

“u W.f v . 4 e P e '
rew _

Figm;e A6 'H NMR spectrum (CDCl;, 200 MHz) of 3-bromo-o-methylbenzyl
alcohol (3Br), & (ppm) 1.35 (d, 3H, J=6.49 Hz) CHs, 4.25(s, 1H) OH,
4.65 (q, 1H, J=6.49 Hz) CH, 7.08-7.44 (m, 4H) Ar
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Figure A8 1H NMR spectrum (CDCl;, 200 MHz) of 3- methyl-a-methylbenzyl
alcohol (3Me), & (ppm) 1.45 (d, 3H, J=6.42 Hz) CH3-CH, 2.39 (s, 3H)
. CHs-Ar, 2.92 (s, 1H) OH, 4.80 (q, 1H, J=6.42 Hz) CH, 7.09-7.30 (m,

4H) Ar
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'H NMR spectrum (CDCl3, 200 MHz) of ZQmethoxy-a-methylbenzyl

alcohol (20Me), & (ppm) 1.45 (d, 3H,J=6.00 Hz) CH3, 3.45 (s, 1H)
OH, 3.78 (s, 3H) OCHs, 5.11 (q, 1H, J=6.00 Hz) CH, 6.81-7.39 (m,
4H) Ar
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Figure A12 'H NMR spectrum (CDCls;, 200 MHz) of 4-methoxy-a-methylbenzyl
alcohol (40Me), 6 (ppm) 1.35 (d, 3H, J=6.08 Hz) CHj;, 3.64 (s, 3H)
OCH;, 4.28 (s, 1H) OH, 4.70 (q, 1H, J=6.08 Hz) CH, 6.76-7.22 (m,
4H) Ar
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Figure A14 'H NMR spectrum (CDCl;, 200 MHz) of 3-nitro-o-methylbenzyl

alcohol (3N), 6 (ppm) 1.40 (d, 3H, J=6.45 Hz) CHj, 3.48 (s, 1H) OH,
4.90 (q, 1H, J=6.45 Hz) CH, 7.37-8.12 (m, 4H) Ar
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Figure A16 'H NMR spectrum (CDCls, 200 MHz) of 3-cyano-o-methylbenzyl

alcohol (3CN), 6 (ppm) 1.24 (d, 3H, J=6.44 Hz) CH3, 3.93 (s, 1H) OH,
4.69 (q, 1H, J=6.44 Hz) CH, 7.20-7.52 (m, 4H) Ar
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Figure A20 '"H NMR spectrum (CDCls, 200 MHz) of 4-bromo-a-(trifluoromethyl)
benzyl alcohol (Br-TF), & (ppm) 4.86 (s, 1H) OH, 4.88 (s, 1H) CH,
7.21-7.57 (m, 4H) Ar
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Appendix B
Thermodynamic Data
Table B1 Retention factors (k') and separation factors (o) of 1-phenylethanol and its
derivatives on OV-1701, BSiMe, and BMe columns at 150 °C

analyte OV-1701 BSiMe BMe
K’ k2 o k2 o
H 1.87 1.026
2F 1.87 1.022
3F 2.28 1.036
4F 2.25 1.036
2Cl 5.81 1.131
3CI 6.19 1.046
4Cl 6.56 1.059
2Br 10.29 1.210
3Br 10.09 1.047
4Br 11.03 1.061
2Me 3.59 1.079
3Me 2.76 1.027
4Me 2.75 1.037
20Me 5.23 1.039
30Me 80" . 6.77 1.036
40Me ﬂruilm % ) < 84 1.031
2N "q) 656 507 " [T T1l647 75.55 1.174
3Nm e o 12,80, F T ., Y (- 1.054
Amasnsiluniingidy
3CN 7.71 20.81 1.021 24.16 1.050
4CN 8.01 22.40 1.075 30.14 1.126
F-TF 1.04 2.73 1.024 3.58 1.037
CI-TF 2.78 7.31 1.000 10.10 1.053
Br-TF 4.49 12.35 1.000 17.05 1.056
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Table B2 Equations, correlation coefficients, and thermodynamic values of all
analytes obtained from In k' vs. 1/T plots on OV-1701 column
analyte Equation: R’ -AH -AS
Ink' = 1 b (kcal/mol) (cal/mol.K)
-
H 9.82 12.75
2F 10.28 13.85
3F 10.56 14.19
4F 10.46 14.03
2Cl1 11.49 14.94
3Cl 11.93 15.52
4Cl 11.86 15.36
2Br 12.10 15.48
3Br 12.60 16.17
4Br 12.51 15.95
2Me 11.03 14.48
3Me 10.89 14.40
4Me 10.89 14.38
20Me 11.95 1560
30Me 12.39 16.25
40Me ﬁ { . u 098 16.05
ndingninppgs | o
2N 6847, -14. 0.9989 . 17.42
3N ~ aar’A00 g P e Oa s 14 . 18.52
4N Wﬁﬁﬁﬂ iﬁjuﬁﬁiﬂ : ’lﬁ’ﬂ 18.50
3CN 6972.4 -14.43 0.9991 13.85 17.70
4CN 7000.2 -14.45 0.9990 13.91 17.74
F-TF 5873.4 -12.83 0.9980 11.67 14.52
CI-TF 6614.1 -14.59 0.9983 13.14 18.02
Br-TF 6973.3 -14.96 0.9985 13.85 18.76
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Table B3 Equations and correlation coefficients of all analytes obtained from In k'
vs. 1/T plots on BSiMe column

enantiomer less retained enantiomer more retained enantiomer

Equation : R* Equation: R*

|nk'=a%+b Ink':aflr—+b
a b b

H 6591.7 | -15 -15.37 0.9978
2F 6857.5 > .99 16.43 0.9988
3F 6940.9 5.96 0.9982
4F 6880.5 8 '5.80 0.9978
2C1 7612.9 A 63 0.9972
3Cl 7551.1 0.987, 47 0.9973
4cl | 74195 0,989 620 | 09988
2Br 8015.6 | -1 ) -19.71 0.9974
3Br 7988.7 6. - 7% 944 | -16.97 0.9985
4Br 7748.0 | 1616 46602 4| -16.46 | 0.9990
2Me 73643 | - = -17.07 0.9978
3Me 6689 0.9994
4Me 6639.‘ - | 0.9988
20Me 7356.5 T¥-1595 | 0.9983 | 8040.2 | -17.36 0.9975
30Me 5 ‘1% | . 9t 0.9984
o | ABINENTHE LT oo
851'*1/0 6 | -17.93 | 09969 | 10252 | -20.95 | 9957
QT 43 EL e T
8894.1 | -17.50 | 0.9976 | 9085.7 | -17.90 0.9973
3CN 8681.5 | -17.60 | 0.9974 | 8776.7 | -17.81 0.9970
4CN 84545 | -17.04 | 0.9979 | 8691.8 | -17.53 0.9976
F-TF 7726.6 | -17.27 | 0.9980 | 7829.8 | -17.49 0.9984

CI-TF 8691.0 | -18.54 | 0.9993 — | - ---

Br-TF 9094.8 | -18.98 | 0.9995 - --- ---
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Table B4 Thermodynamic values of all analytes obtained from In k' vs. 1/T plots on
BSiMe column
analyte Enthalpic term Entropic term
-AH1 -AH2 -A(AH) -AS1 -AS2 -A(AS)

H 13.10 13.35 0.25 18.99 19.56 0.57
2F 13.62 14.29 20.22 21.68 1.46
3F 13.79 14.03 20.24 21.68 1.44
4F 13.67 20.74 0.78
2Cl1 15.13 26.04 421
3Cl 15.00 21.75 0.57
4Cl1 14.74 21.21 0.65
2Br 15.93 28.20 5.44
3Br 15.87 22,75 0.45
4Br 1539 21.73 0.59
2Me 14.63 22.94 1.62
3Me 13.29 = 19.47 0.74
Me | 1319 | 1354 4= 038 1850 | 19.25 075
20Me 14.62, h 23.53 2.81
30Me | 14.9317 21.79 0.79
40Me 14.24 19.83 0.47
2N 17.43 24.66 30.65 5.99

» | EHE AN o
A WEANA M ST 188 ©.

9
F-TF 15.35 15.58 0.23 23.34 23.77 0.43
CI-TF 17.27 -—- 0.00 25.87 --- 0.00
Br-TF 18.07 -—- 0.00 26.74 --- 0.00

-AH1, -AH2 are enthalpy of less retained enantiomer and more retained enantiomer

-AS1, -AS2 are entropy of less retained and more retained enantiomer
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Table B5 Equations, correlation coefficients, and thermodynamic differences of all
analytes obtained from R In o vs. 1/T plots on BSiMe column
analytes Equation: R -A(AH) -A(AS)
Rl =a- % Ry (kcal/mol) (cal/mol.K)
a b
H 3220 | -0.71 0.32 0.70
2F 864.3 0.86 1.90
3F 276.3 0.24 0.60
4F 362.5 0.82
2C1 2121.6 4.44
3Cl 290.9 0.63
4Cl 384.0 0.84
2Br 2760.7 5.74
3Br 239.5 0.52
4Br 353.1 . ).35 0.78
2Me 979.1 | -2M6 200888 0.98 2.16
3Me 377.1 —0.81 0.81
4Me 430. e 0.94
20Me | 1433.2.4 2.97
30Me | 4308 LJ-093 0.93
40Me 2712 | €Qe9 0.9918q 0.27 0.59
N 86410l [ Fo.24 7 3 6.24
3N 851 | -040 | 0.9620 18 0.40
41~Q m 185 F) 0D483 A 9 0.83
3CNq | 1360 | -0.28 0.9914 0.14 0.28
4CN 4910 | -1.02 0.9631 0.47 1.02
F-TF 1182 | -0.22 0.9676 0.12 0.22
CI-TF*
Br-TF*

* not separated in this temperature range (130-200 °C)
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4Nf§ 92445 | -18.04 | 0.9967 | 9564.2 | -18.69 0.9963
3CN 8590.8 | -17.25 | 0.9967 | 87442 | -17.56 0.9965
4CN 8734.6 | -17.44 | 0.9967 | 9090.6 | -18.17 0.9962
F-TF 7879.7 | -17.38 | 0.9979 | 8116.1 | -17.89 0.9975
CI-TF 8615.1 | -18.11 | 0.9979 | 8854.7 | -18.62 0.9978
Br-TF 8881.3 | -18.25 | 0.9972 | 90983 | -18.71 0.9973
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Table B6 Equations and correlation coefficients of all analytes obtained from In k'
vs. 1/T plots on BMe column
enantiomer | less retained enantiomer more retained enantiomer
Equation: R Equation: R*
Ink'=a%+b Ik =a+b
a
H -15.46 0.9976
2F -15.84 0.9969
3F 15.87 0.9975
4F 5.86 0.9977
2Cl 217.80 0.9963
3C1 1 %:16.70 0.9977
4Cl1 -16.77 0.9980
il v..
2Br 4618, 0:997 ,3 18.31 0.9956
3Br f1gBo L}ﬁ -16.71 | 0.9972
4Br 45699 -16.84 | 0.9973
2Me -16.75 0.9969
3Me 0.9974
4Me : : 0.9978
20Me 7592.1 | -16.32 | 0.996Y | 7754.1 | lr;' 6.66 0.9972
30Me 7746.2 ‘ﬁ 43 O 9974 7935.2 | -16.84 0.9973
40Me "0 96784 wﬂ ]na 0.9978
69 8 | -17.73 | £.9962 93&8 -18.93 UO‘9948
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Table B7 Thermodynamic values of all analytes obtained from In k' vs. 1/T plots on

BMe column

analyte Enthalpic term Entropic term
-AH1 | -AH2 -A(AH) -AS1 -AS2 -A(AS)
H 13.18 | 13.55 0.37 18.96 19.75 0.79
2F 13.48 | 13.87 0.39 19.95 20.5 0.55
3F 13.62 | 14.06 008 1024 19.62 20.57 0.95
4F 13.54 ‘ 9.48 20.54 1.06
2CI 15.24 | 24.40 2.57
3CI 15.15 2221 0.90
4Cl 15.16 22.35 1.10
2Br 15.82 25.41 3.14
3Br 15.58 22.23 0.81
4Br 15.72 22.50 0.90
2Me 14.32 2232 1.82
3Me 13.90 7 20.63 0.74
4Me | 13.48 o 4 1894 | 19.90 0.96
20Me | 15.08 ELONE 22.13 0.67
30Me .i?:‘T:*_?i—";f 22.48 0.80
40Me | 15.12 1 7 '.J 21.68 0.66
2N 17.42 7] 18.56 1.14 24.26 26.65 2.39
3N .‘ ‘a. qn uw 4.43 0.67
4N Pgﬂ 1 .m EJ o.g ﬂ:jr i6.17 130

E@ﬂﬁ\ﬂﬁiﬁmﬁﬁﬁﬁﬁa e oo

CI-TF 17.12 17.59 0.47 25.02 26.03 1.01
Br-TF 17.65 18.08 0.43 25.30 26.20 0.90
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Table B8 Equations, correlation coefficients, and thermodynamic differences of all
analytes obtained from R In a vs. 1/T plots on BMe column
analyte Equation: R* -A(AH) -A(AS)
Rino — 'a ' % b (kcal/mol) (cal/mol.K)
a b

H 0.85
2F 0.55
3F 0.97
4F 1.12
2Cl1 2.64
3ClI 0.92
4Cl1 1.12
2Br 3.21
3Br 0.79
4Br 091
2Me 1.93
3Me 0.80
4Me 1.04
20Me 0.63
30Me 0.9868 0.88
40Me ) 0B ot 0 1 9% & 0.67
2N -2a4] | o 8308 1h61 d 2.44
3?2 1 | -068 | €0.9683 | & 033 Jos 068
QWA TN TR =
3114 -0.64 0.9841 0.31 0.64
4CN 722.5 -1.48 0.9697 0.72 1.48
F-TF 562.2 -1.23 0.9918 . 0.56 1.23
CI-TF 4933 -1.04 0.9794 0.49 1.04
Br-TF 429.9 -0.90 0.9818 0.43 0.90
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Table B9 Equations and correlation coefficients of all analytes obtained from In R’
vs. 1/T plots on BSiMe column
analyte Less retained enantiomer More retained enantiomer
Equation: R* Equation: R’
InR':a-%+b InR':a-%+b
a b a b

H 4691.5 - _5052.2 -12.70 0.9802
2F 4073.7 ; .99 3.7 -12.24 0.9948
3F 4168.6 - 3 -11.08 0.9854
4F 3882.7 -10.24 0.9771
2CI 4886.1 4 -14.05 0.9812
3C1 3591.7 " |+-0:985 1 -9.62 0.9852
4Cl1 3237.0 - # . ‘ V4 -8.85 0.9888
2Br 43738 =10 ) 55.7 -13.38 0.9972
3Br 3930.7 £ 2_:1 - 21.7 -9.90 0.9830
4Br 3106.4 77@%‘ 3257.3 -8.03 0.9770
2Me 4449.0_ #reN 44, 212.68 09931
3Me 3324, 1¢: -9.95 0.9582
4Me 3091.7 -9.49 0.9901
20Me 5402.4 -13.96 0.9831 5858.2 -14.38 0.9918
30Me ‘i) ‘ qﬁw 1157 | 09780
40Me ;@ﬂ ﬂ E' ﬂ;.S 2 El:jj@ F -7.09 0.9012
2N 5052.0 -11.93 - 0.9944 FI 6475.0 | ‘443 0.9987
3N Q waza \u n(ﬁs 71 ﬁ 0.9906
4N i 3478.9 -8.25 0.9921 3831.7 -8.97 0.9949
3CN 4358.9 -10.39 0.9946 4577.7 -10.86 0.9948
4CN 3537.1 -8.48 0.9875 3972.0 -9.36 0.9932
F-TF 3742.2 -9.13 0.9917 3934.1 -9.52 0.9891

CI-TF 3458.8 -8.39 0.9911 -—- -— —

Br-TF 3346.5 -8.04 0.9909 -- -— A=




Table B10  Thermodynamic values of all analytes obtained from In R’ vs. 1/T plots on
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BSiMe column
analyte Enthalpic term Entropic term
-AH1 -AH2 -A(AH) -AS1 -AS2 . -A(AS)

H 9.32 10.04 0.7 20.05 21.60 1.55
2F 8.0 0.82 20.69 374
3F 8.28 18.39 1.28
4F 7.71 16.72 1.09
2Cl 9.71 24.29 4.35
3Cl 7.14 15.49 1.28
4Cl 6.43 13.98 1.52
2Br 8.69 22.96 3.53
3Br 7.81 16.04 0.36
4Br 6.17 12.32 0.63
2Me 8.84 21.57 3.40
3Me 6.60 16.14 2.28
4Me 6.14 15.23 2.34
20Me 10.73 24.93 0.82
30Me 7.95 1935 2.24
40Me 437 =1 10.45 1.64
2N 1 u h . 7ﬂ 1525.04 497
3N 8@4 ﬂjz m 18.40 0.92
4N . . 1.43
—3(Fq re 0.93
4CN ! 7.03 7.89 0.86 13.22 14.96 1.74
F-TF 7.44 7.82 0.38 14.52 15.28 0.76
CI-TF 6.87 -—- 0.00 13.04 --- 0.00
Br-TF 6.65 --- 0.00 12.33 --- 0.00




Table B11  Equations, correlation coefficients, and thermodynamic differences of all
analytes obtained from R In (R’ /R}) vs. 1/T plots on BSiMe column
analytes Equation R’ -A(AH) -A(AS)
Rln(&] s 1 b (kcal/mol) (cal/mol K)
R T
a b
H 525.2 14 0.53 1.08
2F 13263 & 0.9 133 277
3F 3710 | 07 9 0.37 0.74
4F 683.3 0.68 1.52
2CI 2380.2 38 4.50
3CI 418.7 “ M2 0.85
4Cl 687.3 ' | w0996 9 1.47
2Br 2944.0 4 a;-;; 94 5.53
3Br 351.1 Y o £ 0.35 0.72
4Br 624.9 -85 % 0.62 1.35
2Me 1447 3 b Jiy 1.45 3.07
3Me 799.9 IO 0.80 1.64
4Me 970.1 | 2.04
20Me 851.8 0.69
30Me 6557 # -137 0.9974 .86 1.75
40Me 7167 . L€ &ms 0 152
2N 2894. -§i1 98 4 spﬁ 5.11
3N 9196 -2.04 0.8651 0.43 0.92
~ JRANNN ANENAN -
3CN ¢ 1400 -0.24 0.9735 0.43 0.93
4CN 860.0 -1.73 0.9746 0.86 1.74
F-TF*
CI-TF®
Br-TF

* correlation was not linear, ” not separated in this temperature rang (130-200 °C)
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Figure B9  Plots of RIn(R5/R) vs. 1/T of ortho-substituted analytes on BMe column
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Table B12  Equations and correlation coefficients of all analytes obtained from In R’
vs. 1/T plots on BMe column
analyte Less retained enantiomer More retained enantiomer
Equation: R’ Equation: R’
InR':a-%+b InR':a-ﬁl_—+b
a b

H 2862.7 -7.18 0.9649
2F 2658.7 -7.21 0.9975
3F 2400.4 .4 -6.64 0.9947
4F 2369.6 -6.43 0.9841
2C1 3365.5 -9.48 0.9946
3ClI 2560.5 -6.84 0.9968
4Cl 2517.7 -6.77 0.9969
2Br 3194.2 -9.48 0.9958
3Br 25084 | Mol o 16 -6.84 0.9958
4Br 2664.4 .1@5 -6.80 0.9953
2Me 27587 | -6.6820008 33784 | 789 | 09938
3Me 2631. ‘-.-—4-- 8 | 09940 — 298154 -7.23 0.9960
4Me 2029.1%4 Mo | 643 0.9965
20Me | 29376 4 726 D004 | 3238 784 | 09977
30Me 2510.0 ¢ 511 0.9949 2872.5 -6.88 0.9946
some | b 3d B QW) B) Vb N B E) B o5 | 00
2N | 33% 7 7-7.50 7 0.9955 7 A42224 é25 0.9948
~ ARGANAT URVBYNGY | oo
AN  § 3006.6 -6.49 0.9961 3429.4 -7.33 0.9964
3CN 2884.1 -6.50 0.9939 3114.5 -6.96 0.9949
4CN 2896.4 -6.34 0.9938 3381.2 -7.30 0.9950
F-TF 24548 -5.36 0.9734 2817.0 -6.14 0.9767
CI-TF 2270.7 -4.85 0.9742 2625.1 -5.59 0.9828
Br-TF 24229 -5.14 0.9445 2736.5 -5.79 0.9622
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Table B13  Thermodynamic values of all analytes obtained from In R" vs. 1/T plots on

BMe column

analyte Enthalpic term Entropic term
-AH1 -AH2 -A(AH) -AS1 -AS2 -A(AS)
H 5.69 5.93 0.24 994 | 10.45 0.51
2F 528 6.02 0.74 888 10.50 1.62
3F 4.77 9.36 1.73
4F 4.71 8.95 1.55
2Cl 6.69 15.02 3.43
3CI 5.09 9.77 1.51
4Cl 5.00 9.62 1.76
2Br 6.35 15.01 4.28
3Br 5.16 9.77 1.42
4Br 5.29 9.68 1.32
2Me 5.48 11.86 2.50
3Me 5.23 10.54 1.49
4Me 4.03 8.95 2.51
20Me | 584 s, 0. 11.76 116
30Me 4.99 ‘i;&E=‘--——ﬁ 31| 9.84 1.53
40Me 438 =& | 8.19 1.28
2N 6.71 . 1.68 17,08 14.55 3.47
3N 5,5 ‘ﬁ | o . 9.60 1.02
4N @ EE V El ﬁﬁ Efin ‘510.74 1.66
3CN 5.73 619 | ¥ 046 I 9.01 16L00 0.99
o Y WAANOI U SRR D) | 1o
FTF 1 438 5.60 0.72 6.83 8.38 1.55
CI-TF 4.51 5.22 0.71 5.81 7.29 1.48
Br-TF 4.81 5.44 0.63 639 | 7.68 1.29
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Table B14  Equations, correlation coefficients, and thermodynamic differences of all

analytes obtained from R In (R5/R]) vs. 1/T plots on BMe column

analytes Equation R? -A(AH) -A(AS)
Rln( R, ) . 1 b (kcal/mol) (cal/mol.K)
Ry T

H 0.51
2F 2.07
3F 1.43
4F 1.58
2Cl 3.55
3Cl1 1.34
4Cl 1.55
2Br 4.28
3Br 1.17
4Br 1.32
2Me 2.81
3Me 1.20
4Me 09975 — 179
20Me . 0.80
30Me 1.37
40Me 1.07
2N 3.48
3N 1.02
4N q | A 1.66
3CN 0.91
4CN 1.91
F-TF 1.60
CI-TF 1.35
Br-TF 1.14
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