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Appendix A

Glossary

Adjusted retention time (t'R) is the absolute retention ofa compound on a
stationary phase. This value is calculated by subtracting the time of unretained compound
(tM) from the compound’s retention time (tR), according to:

=tR—M

Correlation coefficient (R2) is a number between 0 and 1 indicating the
degree of linear relationship between two variahles.

Distribution coefficient (K) is defined as the concentration ratio of a
compound in a stationary phase and in a mobile phase. K is related to retention factor by
the following equation.

g
CM
=k '-M-=k'-p
Cs,Cm = concentration of a solute in stationary phase and in mobile phase,
respectively
VS, Vm = volume of stationary phase and mobile phase, respectively



8
Number of theoretical plate (N) is used as a measure of column

efficiency. Itis defined as the square ofthe ratio of the retention of analyte divided hy
peak broadening.

r 2 r-
N=16 R =5545 ™R
th LwhJ

retention time of a peak
peak width at base (in the same unitas ir)
peak width at halfheight (in the same unit as t[<)

—
o
I

Wh

=

Phase ratio (P) is defined as the ratio of the volume of mobile phase (Vm)
to the volume of stationary phase (Vs) in the column, Itis a unitless value and can be
calculated from column dimension by the following equation,

=l
P=2df

capillary column radius

Ic

df stationary phase film thickness (in the same unit as rc)

Retention factor or capacity factor (k') is defined as the ratio of analyte
masses in the stationary phase and mobile phase. It is equivalent to the ratio of time of
analyte molecules spend in stationary phase (fr) to the time that they spend in that mobile
phase (im). The retention factor is calculated from:

*R ~ *M tR
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Separation factor or selectivity (a) is a measure of the quality of peak
separation expressed as a relative adjusted retention. Itis calculated from the ratio of the
retention factors of the two adjacent peaks, when k- > k.

LKy _*R2-tM

kl] fR,l—tM

Separation number (SN) or Trennzahl (TZ) is another term used for a
measure of separation efficiency ofa column. SN can be explained as the number of
peaks that can be placed close together hetween the two peaks of homologous series
differing by one carbon. The higher the number, the greater the column efficiency. It is
calculated using the equation below,

sy= RZ-tRI
whl +wh?
R, tR. = retention time of the first and second eluted peaks, respectively.
Whi, Wh. = peak width at halfheight of the first and second eluted peaks,

respectively.
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NMR Spectra
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Figure BL ~ NMR spectrum of 2F; *HNMR (CDCls, 400 MHz), O (ppm):
169 (3H,d,y=7.02 Hz, CHCH.), 3.79 (3H, , OCHs), 4.78-4.84
(1H, g, 7=7.02 Hz, CHCH3), 6.93-7.16 (4H, m, ArH)
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Figure B2 NMR spectrum of 3F;, 'n NMR (CDCls, 400 MHz), O (ppm):
1.72 (3H, d, 7=6.24 Hz, CHCH:), 3.80 (3H, , OCFb), 4.74-4.80

(1H, 4, 7=7.02 Hz, CHCH:), 6.60-6.75 (3H, m, ArH), 7.20-7.30 /G2
(1H, m, ArH) i
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10 9

NMR spectrum of 4F; '"h NMR (CDCls, 400 MHz), s (ppm):
1.63 (3H,d, 7=6.24 Hz, CHCHs), 3.82 (3H, , OCHa), 4.70-4.76
(1H,q,7=7.02 Hz, CHCHs), 6.84-6.90 (2H, m, ArH), 6.96-7.04

(2H, m, ArH)
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NMR spectrum of 2C1; 'n NMR (CDCls, 400 MHz), s (ppm):
1.77 (3H, d,7=7.02 Hz, CHCHs), 3.77 (3H, ,OCHa), 4.77-4.84
(1H,q,7=7.02 Hz, CHCHa), 6.87 (1H, d, 7=8.58 Hz. ArH), 6.97
(1H,t,7=7.80 Hz, ArH), 7.22 (1H, t, 7=7.80 Hz, ArH), 7.44
(1H, d, 7=7.80 Hz, ArH)
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Figure B5 ~ NMR spectrum of3c1; 'n NMR (CDCls, 400 MHz), s (ppm):
1.66 (3H,d, 7=7.02 Hz, CHCH3), 3.80 (3H, , OCHs), 4.75-4.82
(1H,q,7=7.02 Hz, CHCHs), 6.79 (1H, d, 7=6.24 Hz, ArH), 6.91
(IH, ,ArH), 7.00 (LH, d, 7=7.80 Hz, ArH), 7.22 (1H, t, 7=8.58 Hz, ArH)
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Figure B6 NMR spectrum of40, 'n NMR (CDCls, 400 MHz,.s (ppm):
1.64 (3H,d,7=7.02 Hz, CHCH3), 3.80 (3H, , OCFb), 4.72-4.79
(1H, g, 7=6.24 Hz, CHCH3), 6.83 (2H, d, 7=8.58 Hz, ArH),
1.27 (2H, d, 7=8.58 Hz, ArH)
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Figure B7  NMR spectrum of 2Br; 'n NMR (CDCls, 400 MHz), O (ppm):
1.71 (3H, d,J=6.24 Hz, CHCH:), 3.83 (3H, ,OCHa), 4.77-4.84
(1H, 0, 3=7.02 Hz, CHCH>), 6.83 (1H, d, 7.80 Hz, ArH),
6.93 (LH, t, J=7.02 Hz, ArH), 7.23 (LH, t, 3=7.80 Hz, ArH),
7.58 (LH, d,J=7.80 Hz, ArH)
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Figure B8 NMR spectrum 0f3Br; 'n NMR (CDCls, 400 MHz), O (ppm):
164 (3H, d,J=6.24 Hz, CHCH.), 381 (3H, ,OCH.), 4.74-4.82
(1H, ,J=6.24 Hz, CHCH), 6.82 (1H, d, /=7.02 Hz, ArH),
707 (IH, ,ArH), 7.12-7.19 (2H, m, ArH)
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Figure B9 NMR spectrum of 4Br; 'nh NMR (CDCls, 400 MHz), O (ppm):
164 (3H,d,1=7.02 Hz, CHCH>), 3.79 (3H, , OCH3), 4.71-4.80
(1H, 0, 3=7.02 Hz, CHCH>), 6.80 (2H, d, 3=8.58 Hz, ArH), 7.42
(2H, d,)=8.58 Hz, ArH)
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Figure BIO.  NMR spectrum of20Me; 'h NMR (CDCls, 400 MHz), (ppm):
169 (3H,d,.7=6.24 Hz, CHCH3), 3.79 (3H, , OCFb), 3.93
(3H, ,ArOCU), 4.78-4.84 (1H, q,3=7.02 Hz, CHCH.),
6.86-7.04 (4H, m, ArH)
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Figure B11  NMR spectrum 0f30Me; '"n NMR (CDCls, 400 MHz), 5 (ppm):
1.64 (3H,d,,7=6.24 Hz, CHCHs), 3.79 (3H, , OCFh), 3.81
(3H, ,ArOCHh), 4.75-4.85 (1H, q,.7=6.24 Hz, CHCH3),
6.45-6.60 (3H, m, ArH), 7.22 (1H, t,,7=7.80 Hz, ArH)
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Figure B12 ~ NMR spectrum of 40Me; 'h NMR (CDCls, 400 MHz), O (ppm):
1.62 (3H, d,,7-7.02 Hz, CHCHs), 3.80 (¢H. , OCHs, ArOCH3),
4.66-4.76 (1H. q,,7=6.24 Hz, CHCHs), 6.80-6.90 (4H, m, ArH)
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Figure B13  NMR spectrum of 2Me; ’h NMR (CDCls, 400 MHz), O (ppm): 1.67
(3H, d,/=6.24 Hz, CHCH.), 2.32 (3H, ,ArC*), 3.79(3H, , OCHs),
4.75-4.85 (1H,q,J=7.02 Hz, CHCHs), 6.71 (1H, d,J-7.80 Hz ArH),
6.88-6.96 (1H, m, ArH), 7.10-7.22 (2H, m, ArH)
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Figure B14 ~ NMR spectrum of3Me; 'h NMR (CDCls. 400 MHz), O (ppm): 1.64
(3H, d,J=6.24 Hz, CHCHs), 2.35 (3H, , ArCHj), 3.80(3H, , OCH:),
4.78-4.83 (1H, q,.7=6.24 Hz, CHCH3), 6.62-6.84 (3H, m, ArH),
7.10-7.24(1 H, m, ArH)
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Figure B 16
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ppm
NMR spectrum of 4Me; 'H NMR (CDCls, 400 MHz), & (ppm): 1.84
(3H,d, .7=7.02 Hz, CHCHs), 2.31 (3H, , ArCHs), 3.79(3H, , OCHs),
4.74-4.80 (1H, q,,7=6.24 Hz, CHCH3), 6.74-6.84 (2H, m, ArH),
7.06-7.14 (2H, m, ArH)
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NMR spectrum of 2CN; "H NMR (CDCls, 400 MHz), O (ppm):

161 (3H, d, .7=7.02 Hz, CHCH:), 3.80 (3H, , OCFb), 4.85-4.91
(1H, g,.7=7.02 Hz, CHCH3), 6.82 (LH, d, J=8.58 Hz, ArH),
7.08 (1H,t,J=7.80 Hz, ArH), 7.54 (1H, 1,J=7.02 Hz, ArH),
7.62 (LH, d,3=6.24 Hz, ArH)
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Figure B17  NMR spectrum of3CN; ‘h NMR (CDC13,400 MHz), s (ppm):
169 (3H,d,J=7.02 Hz, CHCHs:), 3.82 (3H, , OCHs), 4.77-4.85
(1H, q,J=6.24 Hz, CHCH3), 7.12-7.18 (2H, m, ArH), 7.32
(1H, d,J=8.58 Hz, ArH), 7.42 (1H, t, J=7.80 Hz, ArH)
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Figure B18  NMR spectrum of 4CN: 'n NMR (CDCls, 400 MHz), O (ppm):
169 (3H,d,.7=6.24 Hz, CHCHs), 3.79 (3H, ,O0CHs), 4.81-4.90
(1H,q,J=7.02 Hz, CHCHs), 6.85 (2H. d, .7=8.58 Hz, ArH), 7.62

(2H, d, .7=7,80 Hz, ArH)
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Figure B19  NMR spectrum of 2CF3;'n NMR (CDCb, 400 MHz), s (ppm):
170 (3H, d, 726.24 Hz, CHCHs), 3.80 (3H, , OCHs), 4.81-4.89
(1H, g, J-7.02 Hz, CHCHs), 6.85 (LH, d, J=7.80 Hz, ArH), 7.09
(1H, 1, J=7.02 Hz, ArH), 7.48 (1H, t, J=7.80 Hz, ArH),
1.63 (1H,d,J=7.80 Hz, ArH)
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Figure B20  NMR spectrum of3CF3;'h NMR (CDCls, 400 MHz), s (ppm):
1.69 (3H, d,J=7.02 Hz, CHCHs), 3.81 (3H, , OCFh), 4.82-4.88
(1H, q,,7=7.02 Hz, CHCHs), 7.07 (1H, d,J=8.58 Hz, ArH), 7.15
(1H, ,ArH), 7.25-7.32 (1H. m, ArH), 7.44 (1H, t,J=7.80 Hz, ArH)
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Figure B21  NMR spectrum of 4CFs;’h NMR (CDCls, 400 MHz), O (ppm):
1.69 (3H, d,.726.24 Hz, CHCH), 381 (3H, , OCH.), 4.82-4.89
(1H, 0,/ =7.02 Hz, CHCH>), 6.97 (2H, d, .7=8.58 Hz, ArH),

7.59 (2H,d,.7=8.58 Hz, ATH)
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Figure B22  NMR spectrum of 2NOZ;'h NMR (CDCls, 400 MHz), « (ppm):
172 (3H, d,J=7.02 Hz, CHCH.), 3.80 (3H, , OCFb), 4.86-4.92
(1H, g, J=7.02 Hz, CHCH3), 6.99 (1H, d, J=7.80 Hz, ArH),
7.12 (1H, 1, 3=7.02 Hz, ArH), 7.52 (LH, t,3=7.02 Hz, ArH),
7.88 (1H, d,.7=7.02 Hz, ArH)
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Figure B23  NMR spectrum of ano2; 'h NMR (CDCls, 400 MHz), s (ppm):
170 (3H,d, 7=6.24 Hz, CHCHs), 3.86 (3H, ,O0CHs), 4.86-4.92
(1H, q,J=7.02 Hz, CHCHs), 7.28 (LH, d, ,7=8.58 Hz, ArH),
7.46 (1H, t,,7=8.58 Hz, ArH), 7.72 (LH, , ArH), 7.90
(1H, d, ,7=8.58 Hz, ArH)
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Figure B24 ~ NMR spectrum of4N 02 'h NMR (CDCls, 400 MHz), s (ppm):
171 (3H,d,J)=7.02 Hz, CHCHs), 3.82 (3H, , OCFh), 4.87-4.94
(1H,q, .7=7.02 Hz, CHCH3), 6.97 (2H, d, .7=8.38 Hz, ArH),
8.22 (2H, d, .7=8.38 Hz, ArH)
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NMR spectrum of 2,3Me; 'h NMR (CDCls, 400 MHz), & (ppm):
167 (3H,d,.7=6.24 Hz, CHCH.), 2.31 (3H, , AICFb), 2.33 (3H,
ArCHs), 3.78 (3H, , OCHs), 4.72-4.80 (1H, g, .7=6.24 Hz, CHCH.),
659 (LH, d, 7=8.58 Hz, ArH), 6.83 (LH, d,J=7.02 Hz, ArH),
6.98-7.06 (1H, m, ArH)

NMR spectrum of 24Me; 'n NMR (CDCls, 400 MHzX O (ppm):
1.64 (3H,d, 7=6.24 Hz, CHCH.), 2.28 (< H, , 2ATCFb), 3.78
(3H, , OCfch), 4.71-4.76 (IH, g, .7=7.02 Hz, CHCH.), 6.63

(1H, d,.7=8.58 Hz, ArH), 6.93 (LH, d,.7=7.80 Hz, ArH),

7.00 (1H, , ArH)



Figure B27
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NMR spectrum of 2,5Me; 'n NMR (CDCls, 400 MHz), O (ppm):
170 (3H,d,J=7.02 Hz, CHCHs), 2.28 (3H, m, ArCHa), 2.30
(3H, m, ArCHj), 3.81 (3H, , OCHs), 4.74-5.82 (1H, g, J=7.02 Hz,
CHCH), 6.55 (1H, , ArH), 6.73 (LH, d, J=7.02 Hz, ArH), 7.06

(1H,d, 7.02 Hz, ArH)
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NMR spectrum of 2,6Me; 'n NMR (CDCls, 400 MHz), O (ppm):
159 (3H,d,,7=7.02 Hz, CHCH:), 231 (+H, , 2AICFb), 3.82

(3H, ,OCFb), 4.51-458 (IH, g, J=6.24 Hz, CHCH>),

6.93-7.06 (3H, m, ArH)
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Figure B29  NMR spectrum of 3,4Me; 'n NMR (CDCls, 400 MHz), s (ppm):
169 (3H, d,J=7.02 Hz, CHCH>), 2.22 (3H, m, ArCHa), 2.24
(3H, m, AICHs), 3.80 (3H, , OCHs), 4.74-4.81 (1H, g, J=7.02 Hz,
CHCHs), 6.64 (1H, d, J=8.58 Hz, ArH), 6.75 (1H, , ArH), 7.06
(2H, d, J=18.58 Hz, ATH)
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Figure B30 NMR spectrum of 3,5Me; 'h NMR (CDCls, 400 MHz), & (ppm):
1.65 (3H,d,.7=7.02 Hz, CHCHs), 2.31 (¢ H, ,2ArCHs), 3.80
(3H, ,OCH3), 4.75-4.82 (1H, q,J=7.02 Hz, CHCH3), 6.54
(2H,  AtH), 6.67 (LH, , AH)
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Figure B31  NMR spectrum 0f2,3F; *HNMR (CDCls, 400 MHz), O (ppm):
16 (3H,d,J=7.02 Hz, CHCH3), 3.80 (3H, ,OCHa), 4.80-4.86
(1H, q,J=7.02 Hz, CHCHs), 6.70 (1H, t, J=7.02 Hz, ArH),
6.80-6.90 (1H, m, ArH), 6.94-7.03 (1H, m, ArH)
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Figure B32  NMR spectrum of 2,4F; H NMR (CDCls, 400 MHz), (ppm):
1.69 (3H,d,J=7.02 Hz, CHCHs), 3.85 (3H, , OCHa), 4.70-4.78
(1H, g, .7=6.24 Hz, CHCHa), 6.76-6.83 (1H, m, ArH), 6.87-7.02
(2H. m, ArH)
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Figure B33 NMR spectrum of 25F; ‘h NMR (CDCls, 400 MHz), O (ppm):
170 (3H, d,J=6.24 Hz, CHCH.), 381 (3H, ,OCH.), 4.76-4.82
(1H, g, J=7.02 Hz, CHCHs), 6.64-6.72 (2H, m, ArH), 7.02-7.11

(IH, m, ArH)
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Figure B34 NMR spectrum of 2,6F; 'nh NMR (CDCls, 400 MHz), O (ppm):
1.67 (3H,d,1=7.02 Hz, CHCH), 3.81 (3H, , OCFb), 4.82-4.89
(1H, 0, J=6.24 Hz, CHCH>), 6.89-7.06 (3H, m, ArH)

et S— - et
3 2 | 0



o

BARIRAZIERAAtIeE AR RARSsRaRE R taRSSY
710 700 69 6% 670 660 650

T L

= T - |
10 9 8 7 6 5 4 3 2 1 0

1
]

A

Figure B35  NMR spectrum of3,4F; 'h NMR (CDCls, 400 MHz), O (ppm):
1.62 (3H, d,J=6.24 Hz, CHCH3), 3.80 (3H, ,OCHs), 4.68-4.75
(1H, q,J=6.24 Hz, CHCHs), 6.58-6.64 (1H, m, ArH),
6.72-6.78 (1H, m, ArH), 7.06-7.14 (1H, m, ArH)
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Figure B36  NMR spectrum of3,5F; 'h NMR (CDCls, 400 MHz), O(ppm):
1.67 (3H,d,J=7.02 Hz, CHCHs), 3.84 (3H, ,0CH3). 4.71-4.78
(1H, q,J=6.24 Hz, CHCH3), 6.40-6.52 (3a m, ArH)
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Figure B37  NMR spectrum 0f2,30; *HNMR (CDCI3,400 MHz), s (ppm):
1.74 (3H,d, 7=7.02 Hz, CHCHs), 3.82 (3H, , OCHs), 4.78-4.84
(1H, q,7=6.24 Hz, CHCHs), 6.75-6.80 (1H, m, ArH), 7.12-7.18

(2H, m, ArH)
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Figure B38 ~ NMR spectrum of2,40; 'n NMR (CDCls, 400 MHz), 6(ppm):
1.62 (3H, d, 7=6.24 Hz, CHCHs), 3.80 (3H, ,OCFb), 4.72-4.79
(1H,q,7=7.02 Hz, CHCHs), 6.76 (1H, d, 7=6.24 Hz, ArH), 7.02
(1H, ,ArH), 7.36 (LH, d. 7=6.24 Hz, ArH)
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Figure B39~ NMR spectrum 0f2,50; 'n NMR (CDCls, 400 MHz), s (ppm):
173 (3H,d,J=7.02 Hz, CHCHs), 3.82 (3H, ,0CHa), 4.76-4.82 (1H, g,
J=7.02 Hz, CHCH3), s 65 (LH, ,ArH), 6.96 (1H, d,J=6.24 Hz, ArH),
7.33 (1H, d,J=8.58 Hz, ArH)
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Figure B40  NMR spectrum 0of2,6CL; :H NMR (CDCls, 400 MHz), & (ppm):
1.66 (3H, d,J=7.02 Hz, CHCHs), 3.83 (3H, ,0CHs), 4.85-4.92
(1H,q,J=7.02 Hz, CHCH3), 7.05 (1H, t, *=7.81 Hz, ArH), 7.34
(2H,d,J=7.81 Hz, ArH)
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Figure B41 ~ NMR spectrum of3,4C1: 'n NMR (CDCls, 400 MHz), O (ppm):
170 (3H,d, 7=6.24 Hz, CHCHs), 3.80 (3H, ,OCHs), 4.74-4.81
(1H,,7=7.02 Hz, CHCHs), 6.83 (1H, d, 7=8.58 Hz, ArH),

7.17 (1H, d,7=6.24 Hz, ArH), 7.45 (1H, , ArH)
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Figure B42  NMR spectrum 0f3,50; ‘h NMR (CDCls, 400 MHz), O (ppm):
170 (3H, d,.7=7.02 Hz, CHCHs), 3.85 (3H, , 0CHs), 4.73-4.79 (1H, q,
7=6.24 Hz, CHCH.), 6.80 (2H, , ArH), 7.01-7.04 (1H, m, ArH)
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Figure B43  NMR spectrum of2,4,6F; 'h NMR (CDCls, 400 MHz), O (ppm):
164 (3H,d, J=7.02 Hz, CHCHs), 3.81 (3H, , OCHs), 4.74-4.79
(1H, q,J=6.24 Hz, CHCHs), 6.73 (2H, t,J=7.80 Hz, ArH)
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Figure B44 ~ NMR spectrum of2,4,6C1; 'n NMR (CDCls, 400 MHz), (ppm):

1.67 (3H, d,J=6.24 Hz, CHCHs), 3.83 (3H, , OCFh), 4.82-4.89
(1H, g, J=7.02 Hz, CHCH:), 7.35 (2H, , ArH)
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Figure B45  NMR spectrum of pentaF; *h NMR (cpci3 400 MHz), 8 (ppm):
1.69 (3H, d,J=7.02 Hz, cHCHB3), 3.81 (3H, , OCHa), 4.85-4.92
(1H, q,J=7.02 Hz, CHCH3)



Table 1

analytes

2F
3F
4F
2l
3l
4C1
2Br
3Br
4Br
20Me
30Me
40Me
2Me
3Me

Appendix C

Thermodynamic Studies

Equation

Ink'=m (1/T) +¢c

m

6344.80
6394.60
6368.80
6409.30
6734.80
6748.90
6822.30
7142.90
6983.10
7066.60
6995.60
7164.10
7182.30
6497.00
6714.80

-14.22
-14.33
-14.32
-14.38
-14.29
-14.34
-14.42
-14.82
-14.47
-14.54
-14.76
-14.92
-14.91
-14.32
-14.67

R2

0.9998
0.9997
0.9998
0.9998
0.9997
0.9996
0.9997
0.9981
0.9998
0.9998
0.9998
0.9998
0.9998
0.9998
0.9998
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Equations and correlation coefficients ofall analytes obtained from plots
of Ink'vs. 1/T on OV-1701 column



analytes

4Me
2CN
3CN
4CN
2CF3
3CF3
4CF3
2N02
3N02
4N02
2,3Me
2,4Me
2,5Me
2,6Me
3,4Me
3,5Me
2,3F
2,AF
2,5F
2,6F
3,4F

Equation

Ink'=m (1T) +¢c

m

6740.00
7407.20
7314.10
7531.10
6540.20
6470.50
6637.90
7536.80
7508.70
7830.70
6898.90
6805.00
6742.50
6651.80
7105.10
6995.70
6525.70
6290.10
6423.00
6278.80
6463.90

-14.67
-14.90
-14.77
-14.98
-14.61
-14.70
-14.89
-14.89
-14.82
-15.16
-14.65
-14.59
-14.53
-14.28
-14.96
-14.93
-14.57
-14.29
-1451
-14.18
-14.49

R2

0.9998
0.9998
0.9998
0.9998
0.9998
0.9998
0.9998
0.9999
0.9999
0.9999
0.9998
0.9997
0.9997
0.9998
0.9998
0.9998
0.9998
0.9998
0.9997
0.9997
0.9998



analytes

3,9F
2,30
2,40
2,50
2,60
3,40
3,50
2,4,6F
2,4,60
penta F

Equation

Ink'=m(LT) +c

m

6260.70
7278.80
7256.90
7054.20
6908.10
7190.30
7031.70
6136.40
731550
6203.10

-14.32
-14.63
-14.64
-14.44
-14.12
-14.51
-14.44
-14.21
-14.60
-14.48

R2

0.9998
0.9998
0.9998
0.9998
0.9998
0.9998
0.9998
0.9997
0.9999
0.9994
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Table 2 Equations and correlation coefficients of all analytes obtained from

plots of Ink'vs. 1/T on BSiMe column

less retained enantiomer more retained enantiomer
equation equation
analytes
Ink'=m (1/T) +¢ R2 Ink'=m (L/T) +¢ R2
m C m C

1 6853.30  -15.16 09993 703800  -1557  0.9993
2F 686220  -15.27 09997 708150  -15.75  0.9994
3F 716430  -15.94 09995 734550  -1635  0.9994
AF 730700  -16.62 099% 764430  -1691  0.9993
2C1 684040  -14.39 09993 699480  -1471  0.9992
3C1 711960  -14.96 09993 721220  -1516  0.9990
4C1 744780  -1531 09991 755820  -1572  0.9992
2Br 705620  -14.50 09995 718540  -1476  0.99%
3Br 734430  -15.06 09994 743410 1525  0.9992
4Br 774150  -15.71 09992 798650  -1621  0.9992

20Me 727450  -15.25 09992 736300  -1543  0.9990
30Me 734420  -15.17 09993 744030  -1537  0.9993
40Me 751720 -1545 09994 766410  -1575  0.9993
2Me 695730  -15.23 09997 724120  -1585  0.9996
3Me 741930  -16.11 09997 757360  -16.44  0.99%
4Me 755190  -16.30 09997 776790  -16.77  0.99%
2CN 762080  -15.30 09994 776400  -1559  0.99%4
3CN 791850  -1591 09994 799330  -1607  0.9991



analytes

4CN
2CF3
3CF3
4CF3
2N02
3N02
4NQ2
2,3Me
2,4Me
2,5Me
2,6Me
3,4Me
3,5Me
2,3F
2,4F
2,9F
2,6F
3,4F
3,5F
2,30

less retained enantiomer

equation
Ink'=m (L/T) +¢

m
8226.70
6891.10
7082.00
7749.90
7849.60
8066.80
8609.20
T472.40
7304.40
7151.70
7122040
7992.80
7476.10
6999.80
6922.50
6947.90
6554.50
7468.80
6927.50
7661.80

C

-16.19
-15.33
-15.94
-17.13
-15.50
-15.88
-16.53
-15.79
-15.56
-15.33
-15.44
-16.75
-15.87
-15.54
-15.55
-15.57
-14.71
-16.58
-15.64
-15.33

R2

0.9992
0.9996
0.99%
0.9996
0.999
0.99%
0.9994
0.9998
0.9998
0.9998
0.9997
0.9996
0.9997
0.9997
0.9997
0.9997
0.9997
0.9996
0.9997
0.9997

more retained enantiomer

equation :
Ink'=m (L/T) +¢

m
8462.50
7109.20
7432.60
8463.90
7984.70
8187.30
8822.50
7644.10
753540
71213.60
122040
8132.00
7590.50
7286.10
7206.30
7102.70
6663.20
7511.50
7112.50
7790.30

C

-16.65
-15.80
-16.72
-18.68
-15.78
-16.13
-16.94
-16.16
-16.05
-15.47
-15.44
-17.05
-16.12
-16.16
-16.16
-15.90
-14.96
-16.63
-16.07
-15.50

R2

0.9991
0.999
0.9992
0.9992
0.999
0.9994
0.9993
0.9996
0.9997
0.9997
0.9997
0.9996
0.9997
0.9994
0.9996
0.9996
0.9998
0.9990
0.99%
0.9996



analytes

2,40
2,50
2,60
3,40
3,50
2,4,6F
2,4,60
pentaF

less retained enantiomer

equation
Ink' =m (L/T) +c

m
7941.80
7554.90
7163.80
7577.90
1622.70
6494.80
7619.40
6349.70

C
-15.90
-15.38
-14.57
-15.30
-15.56
-14.89
-15.11
-14.76

R2

0.9992
0.9992
0.999
0.9994
0.9992
0.9996
0.999%
0.99%

more retained enantiomer

equation
Ink'=m (L/T) +¢

m
8092.10
7637.60
7164.10
7815.80
7653.00
6627.90
7619.80
6523.50

C
-16.21
-15.55
-14.57
-15.78
-15.62
-15.18
-15.11
-15.14

R2

0.9992
0.9991
0.999
0.9994
0.9991
0.9997
0.999
0.9996



Table 3

analytes

2F
3F
4F
2CL
3Cl
4C1
2Br
3Br
4Br
20Me
30Me
40Me
2Me
3Me
4Me
2CN
3CN

Equations and correlation coefficients of all analytes obtained from

plots of Ink" vs. 1/T on BSiAc column

less retained enantiomer

equation

Ink'=m (L/T) +c

m

6294.00
6845.10
6848.20
6975.00
6870.90
6923.00
7173.20
7033.10
7113.50
7413.40
6979.20
6979.20
7560.10
6596.80
7035.60
7213.80
7514.50
7825.50

C

-14.75

-15.27
-15.30
-15.56
-14.49
-14.62
-15.04
-14.49
-14.64
-15.15
-14.65
-14.65
-15.58
-14.49
-15.32
-15.65
-15.02
-15.71

R2

0.9983
0.9993
0.9984
0.9992
0.9993
0.9992
0.9991
0.999%4
0.999%4
0.9992
0.9995
0.9992
0.9985
0.9997
0.9993
0.9991
0.9995
0.9992

more retained enantiomer

equation
Ink'=m (L/T) +¢

m

6942.60
7062.10
7149.90
721550
6884.00
7037.70
7315.00
7033.10
121120
754410
6979.20
7509.50
7606.60
6596.80
7320.10
7650.20
7514.50
7845.80

C

-15.45
-15.78
-16.00
-16.11
-14.52
-14.86
-15.34
-14.49
-14.85
-15.42
-14.65
-15.53
-15.68
-14.49
-15.96
-16.62
-15.02
-15.75

R2

0.9964
0.9988
0.9979
0.9987
0.9991
0.9987
0.9985
0.999%
0.9990
0.9987
0.999
0.9987
0.9987
0.9997
0.9987
0.9982
0.9995
0.9991
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analytes

4CN
2CF3
3CF3
4CF3
2N02
3N02
4N02
2,3Me
2,4Me
2,5Me
2,6Me
34Me
35Me
2.3F
2.4F
2,5F
2.6F
34F
35F
2,30

less retained enantiomer

equation

Ink' =m (1T) +¢

m

8569.90
6481.00
71024.60
7583.80
7776.00
7957.00
9510.30
7090.00
7073.00
6845.00
6740.50
7563.40
7238.10
6976.30
6793.70
6937.30
6851.20
7308.00
6892.50
7401.10

C

-16.88
-14.40
-15.89
-16.90
-15.25
-15.63
-18.33
-15.05
-15.14
-14.73
-14.45
-15.92
-15.42
-15.50
-15.34
-15.58
-15.42
-16.28
-15.66
-14.81

R2

0.9989
0.9998
0.9981
0.9988
0.9997
0.9996
0.9986
0.9990
0.9994
0.9997
0.9998
0.9991
0.999%
0.9992
0.99%
0.9992
0.9989
0.9989
0.9987
0.9998

more retained enantiomer

equation :
Ink'=m (L/T) +¢

m

8595.40
6658.90
7156.30
7918.20
7776.00
8014.70
9579.90
7090.00
7073.00
6845.00
6740.50
71945.20
7314.90
7195.00
6882.40
7057.90
6676.80
1472.90
7103.40
7401.10

C

-16.93
-14.82
-16.18
-17.66
-15.25
-15.75
-18.47
-15.05
-15.14
-14.73
-14.45
-16.76
-15.59
-16.01
-15.54
-15.86
-15.48
-16.66
-16.14
-14.81

R2

0.9988
0.9976
0.9974
0.9982
0.9997
0.9994
0.9984
0.9990
0.9994
0.9997
0.9998
0.9983
0.9993
0.9986
0.9989
0.9987
0.9988
0.9985
0.9985
0.9998



analytes

24C1
25C1
2,6CL
34C1
35C1
2,4,6F
24,6C1
pentaF

less retained enantiomer

equation .
Ink'=m (LT) +¢

m

7581.60
7200.50
6984.30
7400.70
7330.50
6481.50
7402.00
6605.70

C

-15.22
-14.68
-14.23
-15.00
-14.99
-14.92
-14.71
-15.33

R2

0.9996
0.9998
0.9999
0.9996
0.9996
0.9993
0.9998
0.9989

more retained enantiomer

equation

Ink'=m (L/T) +¢

m

7692.20
7200.50
6984.30
1425.60
1387.60
6550.10
7402.10
6759.70

C

-15.45
-14.68
-14.23
-15.05
1511
-15.08
-14.71
-15.69

R2

0.9993
0.9998
0.9999
0.99%
0.9994
0.9990
0.9998
0.9986
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Table 4 Thermodynamic parameters of all analytes calculated from van't Hoff

plots of Ink"vs.l/T on OV-1701 column

enthalpy teim (kcal/mol) ~ entropy term (cal/mol-K)

analytes
A AS
! 1261 17.29
2 27 1750
3 1265 1749
I 1274 1760
Al 1338 1742
Ll 1341 1753
«l 135 1767
2Br 1419 1848
3Br 1388 7.7
48r 1404 1793
20Me 1390 1835
30Me 1424 1867
40Me 1427 1866
2Me 1291 1748
Ve 1334 1817
WMe 1339 1819
2CN 1472 1863
3CN 1453 1837

4CN 149 18.79



enthalpy term (kcal/mol) entropy term (cal/mol-K)

analytes
AH AS
2CF3 1300 1807
3CF3 12,86 1823
4CF3 1319 1861
2N02 1498 1862
3NO2 14.92 1848
4N02 15,56 1915
2:3Me 1371 1814
24Me 135 1802
2,0Me 1340 1790
2,6Me 1322 1741
3AMe 1412 1876
3ol 1390 1869
23F 1097 1798
24F 1250 1741
25F 176 1785
26F 1248 1720
34F 1284 178
39F 144 1747
2l 1446 1810
240 1442 1811
250 1402 17

2.60 1373 17,09
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enthalpy term (kcal/mol) entropy term (cal/mol-K)

analytes
AH AS
340 1429 1787
3,90 1397 A
24,68 1219 1727
24,60 1454 1803

pentaF 123 17.79



Table 5

analytes

2F
3F
4F
2l

4C1
2Br
3Br
4Br
20Me
30Me
40Me
2Me
3Me
4Me
2CN
3CN
4CN
2CF3

Thermodynamic parameters of all analytes calculated from van't Hoff

plots of In k' vs.I/T on BSiMe column

enthalpy term (kcal/mol)

-AH,

13.62
13.64
14.24
1452
1359
1415
14.80
14.02
1459
15.38
1445
1459
1494
13.82
14.74
1501
1514
1573
16.35
13.69

-ah?2

13.98
14.07
14.60
15.19
13.90
1433
15.02
14.28
1477
1587
14.63
14.78
15.23
1439
15.05
1543
1543
1588
1681
1413

AAH)

0.37
0.44
0.36
0.67
031
0.18
0.22
0.26
0.18
0.49
0.18
0.19
0.29
0.56
031
043
0.28
0.15
0.47
043

entropy term (cal/mol-K)

-AS,

19.16
19.37
20.71
22.05
17.63
18.76
19.84
17.84
18.96
20.25
19.32
19.16
19.72
1929
21.04
2142
1943
20.64
21.20
19.48

-as?2

19.96
20.32
2151
22.63
18.26
19.15
20.26
18.36
19.32
21.24
19.69
19.56
20.32
20.53
21.10
22.36
20.00
20.96
22.11
2042

A(RS)

0.80
0.94
0.80
0.57
0.63
0.39
043
0.53
0.37
1.00
0.37
0.40
0.60
123
0.66
0.94
0.58
031
0.92
0.94
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analytes

3CF3
4CF3
2N02
3N02
4N02
2,3Me
2,4Me
2,5Me
2,6Me
3,4Me
3,oMe
2,3F
2,4F
2,5F
2,6F
34F
3,5F
2,3C1
2,40
2,50
2,60
3,40

enthalpy term (kcal/mol)

-AH1

14.07
1540
15.60
16.03
1711
14.85
1451
1421
1435
15.88
14.86
1391
13.76
1381
13.02
14.84
13.76
15.22
15.78
1501
1423
15.06

-ah?2

1477
16.82
15.87
16.27
17.53
1519
1497
1433
1435
16.16
15.08
14.43
1432
1411
13.24
1493
1413
1548
16.08
1518
1424
1553

A(AH)

0.70
142
0.27
0.24
0.42
0.34
0.46
0.12
0.00
0.28
0.23
0.57
0.56
031
0.22
0.08
0.37
0.26
0.30
0.16
0.00
0.47

entropy term (cal/mol-K)

AS,

2.71
2307
19.82
20.59
21.87
2041
19.95
19.50
19.70
22.32
20.56
1990
1992
1997
18.26
2198
20.10
1949
20.62
19.59
1798
1942

-as?

22.24
26.15
20.38
21.09
22.69
21.14
2092
19.78
19.70
2290
21.06
21.15
21.15
20.63
18.75
22.07
20.96
19.82
21.23
1993
1798
20.39

A(AS)

154
3.08
0.56
0.50
0.83
0.73
0.98
0.28
0.00
0.59
0.50
125
1.22
0.66
048
0.10
0.86
0.33
061
0.34
0.00
0.97
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analytes

35CL
2,4,6F
2,4,6CL
pentaF

enthalpy term (kcal/mol)
-AHi -ah2  -A(AH)
1515 1B2A 0.06
1291 13.17 0.26
1514 1514 0.00
1262 129 0.35

entropy term (cal/mol-K)

AS,

1993
1861
19.05
18.35

-as2

20.06
19.19
19.05
19.12

ARS)

0.13
0.58
0.00
0.76
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Table 6

analytes

2F
3
4F
2l

2Br
3Br
4Br
20Me
30Me
40Me
2Me
3Me
4Me
2CN
3CN
ACN
2CF3

Thermodynamic parameters of all analytes calculated from van't Hoff

plots of Ink' vs.I/T on BSIAc column

enthalpy term (kcal/mol)
-AH, -ah2  -A(AH)
1317 1379 0.62
1360 1403 043
1361 142 0.60
1386 1434 0.48
1365 1368 0.03
1376 1393 0.23
1425 1453 0.28
1397 1397 0.00
1413 1433 0.19
1473 1499 0.26
1387 1387 0.00
1468 1492 0.24
1502  BU 0.09
1311 1311 0.00
1398 1455 0.57
1433 1520 0.87
1493 1493 0.00
1555 1559 0.04
1703 17.08 0.05

12.84

1323

0.39

entropy term (cal/mol-K)

AS,

18.34
19.37
19.44
19.94
17.83
18.07
1891
1781
18.12
1913
1813
1940
1999
17.83
19.46
20.12
18.87
20.25
22.51
17.64

-as?2

19.72
20.37
2081
21.04
18.07
18.56
1951
1781
18.53
19.67
1813
19.89
20.18
17.83
20.74
22.06
18.87
20.33
22.68
1847

A(AS)

138
1.00
138
1.10
0.24
0.48
0.60
0.00
041
0.55
0.00
0.50
0.19
0.00
121
194
0.00
0.09
0.11
0.83
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analytes

3CF3
4CF3
2N02
3N02
4N02
2,3Me
2,4Me
2,5Me
2,6Me
3,4Me
3,0Me
2,3F
2,4F
2.5F
2,6F
34F
3,5F
2,3C1
2,40
2,50
2,60
3,40

enthalpy term (kcal/mol)
-AH, -ah2  -A(AH)
139% 1422 0.26
1507 1573 0.66
1545 1545 0.00
1581 1593 0.11
1890 1904 0.14
1409 1409 0.00
1405 1405 0.00
1360 1360 0.00
1339 1339 0.00
1503 1579 0.76
1438 1453 0.15
138 1430 0.43
1350 1368 0.18
1378 1402 0.24
1361 1366 0.05
145 148 0.33
1370 141 042
1471 1471 0.00
1506 1528 0.22
1431 1431 0.00
1388 1388 0.00
1471 14.75 0.05

entropy term (cal/mol-K)

-AS,

20.60
22,61
1933
20.08
25.44
1892
1911
18.30
17.74
20.66
19.66
19.84
1951
19.98
19.67
21.37
20.14
1846
1927
1820
17.30
18.82

-as?

21.19
24.12
19.33
20.32
25.13
1892
1911
18.30
17.74
22.33
20.00
20.84
1991
20.54
19.79
22.13
21.10
1846
19.73
18.20
17.30
1893

ARS)

0.58
151
0.00
0.24
0.29
0.00
0.00
0.00
0.00
1.68
0.34
1.01
0.40
0.56
0.12
0.76
0.96
0.00
0.46
0.00
0.00
0.11
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analytes

3,50

2,4,6F
2,4,60
pentaF

enthalpy term (kcal/mol)

-AH,

1457
12.88
1471
1313

-ah?2

14.68
13.02
1471
1343

A(AH)

0.1
0.14
0.00
031

entropy term (cal/mol-K)

-AS,

18.82
18.68
18.26
19.50

-as2

19.06
19.00
18.26
20.20

A(AS)

0.24
0.32
0.00
0.71
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