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Abstract In order to investigate the influence of selector configurations of a biselector chiral

stationary phase CSP on its chiral recognition a new biselector CSP was prepared in this
work using 1S 2S - - -1 2-diphenylethylenediamine DPEDA and L- - -dibenzoyl tartar-
ic acid DBTA as the chiral origins. The enantioseparation ability of the biselector CSP was
evaluated towards chiral analytes of different structures under normal polar organic and
reverse phase modes. The chromatographic separation results showed that the enantiosepara-
tion ability of the CSP was equivalent to that of another biselector CSP in previous work which
was derived from 1R 2R - + -1 2-DPEDA and L- - -DBTA. However the chiral com-
pounds separated on the two CSPs were not identical. The influence of selector configurations
of biselector CSPs on the chiral recognition was discussed. In the event that the two selectors
in a biselector CSP were prepared from different chiral compounds the stereo-configurations of
the two selectors cannot simultaneously match the ones of a chiral analyte thus causing the
decrease in the enantioseparation ability of the biselector CSP.
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1 4-phenylene diisocyanate PDI
IR 2R - + - CSP
diphenylethylenediamine DPEDA L- - - Nicolet 5DX FT-IR IR
dibenzoyl tartaric acid DBTA Vario EL III CHNOS
CSP1 Elementar Agilent 1100
11
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CSP2 250 mm x4.6 mm Varian"™™
INOVA 600 MHz
'H 600 MHz
1 1.2 CSP2
1 CSP2 3-
1.1 12 h 3-
5 pm 10 nm 300 L-
m’/g Merck 3- - -DBTA 10 h
1S 28 - - -DPEDA L- L- - -DBTA I
N i ?
Ol o0 Ol o0
}—\ _sact ‘
HOOC  C-0-CH; Cl=C ( 0-CH,
D R
C oL Selector 1
S O I O e
& | Q—NCU i & 2 &
L Al HN NH—}[-““-@ U(_‘.\—@—HN—(”‘-HN NH—%’;—NH—@
O O O
(15.28)-(-)-DPEDA Compound 2 Selector 2
‘.3.’ €
0— ‘n—LH CHaCHNH-C C-0—CH,
baxii
(Siticd,_ —0— m—o CILCTICTLNTTL — Selector 1+ Sel «_., CSP2
W | Cleelor vleclor = @

3-Aminopropyl silica ael

1

-

iyl

i \
0— m CILCTLCTINTI- (—II\@IIN—(I_I‘.—IIN NII—%‘—_\'II—@
s) :

9]

CSP2

Fig. 1 Synthetic scheme of the mixed biselector CSP2
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1.0 THF % -H,0 70/30 v/v
C76.11 H6.39 N 12.68 C 7531 H 0.2 pm
5.74 N 12.74 'H NMR DMSO 25 0.1 mol/L
T 8 502 m 4H -CH,- 6.80 m pH
IH -NH- 7.07 ~7.36 m 15H Ar-H
8.63 s 2H -NH- 1.0 mL/min 25 C
1- 18 28 -1 2- 2- 3-
3- 4- 2 2
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12 mL 3 mL 2
70 C 5h 2
1
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Table 1 Chromatographic data of chiral compounds separated by CSP2
Chiral analyte * k, « R, Detection wavelength/nm Mobile phase
1 1.53 1.02 0.11 285 methanol/buffer pH 7.96  80/20 v/v
2 0.73 1.21 0.75 285 n-hexane/2-propanol 50/50 v/v
3 1.91 1.02 0.15 285 acetonitrile/buffer pH 8.56 80/20 v/v
4 3.31 1.01 0.11 285 methanol/buffer pH 7.02 80/20 v/v
5 0.65 1.07 0.48 230 acetonitrile/buffer pH 7.96 90/10 v/v
6 0.86 1.10 0.56 254 n-hexane/2-propanol 20/80 v/v
7 0.53 1.32 0.68 265 n-hexane/ethanol/methanol 10/45/45 v/v/v
8 2.36 1.01 0.09 285 methanol/buffer pH 5.92 80/20 v/v
9 0.89 1.32 0.95 265 acetonitrile/buffer pH 5.21 90/10 v/v
10 0.49 1.14 0.52 285 n-hexane/ethanol/methanol 10/45/45 v/v/v
11 0.61 1.65 0.87 285 n-hexane/ethanol 20/80 v/v
12 0.63 1.08 0.59 285 acetonitrile/buffer pH 5.21 80/20 v/v
13 0.66 1.45 0.60 285 n-hexane/ethanol/methanol 10/45/45 v/v/v
14 0.63 1.29 0.53 285 n-hexane/ethanol 30/70 v/v
15 1.67 1.01 0.08 285 methanol/buffer pH 8.56 80/20 v/v
16 0.97 1.03 0.08 285 n-hexane/ethanol 20/80 v/v
17 1.92 1.02 0.09 285 ethanol/methanol 50/50 v/v
18 1.17 1.13 0.14 230 n-hexane/t-butanol 50/50 v/v
19 1.14 1.16 0.76 285 n-hexane/{-butanol 50/50 v/v
20 0.95 1.04 0.39 285 n-hexane/ethanol/methanol 70/15/15 v/v/v
21 0.68 1.22 0.54 245 n-hexane/ethanol 50/50 v/v
22 0.89 1.10 0.40 254 n-hexane/ethanol 70/30 v/v
23 1.15 1.18 0.40 285 n-hexane/¢-butanol 50/50 v/v
24 0.59 1.13 0.75 285 acetonitrile/water 90/10 v/v
25 1.14 1.01 0.07 285 n-hexane/ethanol 30/70 v/v
26 0.48 1.19 0.73 285 acetonitrile/buffer pH 7.02 90/10 v/v
% The numbers are the same as in Fig. 2.
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Fig. 2 Structures of chiral analytes resolved by CSP2
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Table 2 Representative chromatographic resolution of 8 chiral compounds on CSPs 1 and 2 under the same conditions
CSP1 CSP2
Chiral - - Mobile bh
analyte® K, N R, Detection k, N R Detection obile phase
wavelength/nm wavelength/nm
2 0.23 1.20 0.52 285 0.52 1.19  0.63 285 hexane/ethanol/methanol 50/25/25 v/v/v
0.21 1.21 0.33 254 0.47 1.07 0.20 254 ethanol/methanol 20/80 v/v
5 0.32 1.06 0.42 285 0.64 1.05 0.38 285 acetonitrile/water 90/10 v/v
0.92 1.03 0.37 285 1.29 1.02  0.17 285 acetonitrile/water 65/35 v/v
7 0.32  1.29 0.42 245 0.58 1.34  0.55 245 hexane/ethanol 10/90 v/v
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Table 2 Continued
Chiral CSP1 CSP2
analyte*  k, @ R, Detection 1 N Detection Mobile phase
wavelength/nm wavelength/nm
9 0.41 1.15  0.68 285 0.73 1.10 0.67 285 acetonitrile/water 90/10 v/v
1.35 1.08 0.78 285 1.62 1.06 0.53 285 acetonitrile/water 65/35 v/v
0.35 1.18 0.71 285 0.73 1.09 0.67 285 acetonitrile/methanol 50/50 v/v
11 0.32 1.61 0.58 265 0.61 1.65 0.87 265 hexane/ethanol/methanol 50/25/25 v/v/v
0.26 1.63 0.75 285 0.73 1.15 0.34 285 hexane/ethanol/methanol 30/35/35 v/v/v
12 0.32 1.10 0.59 285 0.68 1.07 0.57 285 acetonitrile/water 90/10 v/v
0.85 1.06 0.61 285 1.30 1.04 0.39 285 acetonitrile/water 50/50 v/v
0.26 1.13  0.57 285 0.64 1.06 0.51 285 acetonitrile/methanol 50/50 v/v
21 0.31 1.21 0.38 285 0.60 1.28 0.6l 285 hexane/ethanol 50/50 v/v
26 0.21 1.12  0.48 285 0.54 1.12  0.63 285 acetonitrile/methanol 50/50 v/v
# The numbers are the same as in Fig. 2.
2 Welch C J. Chirality 2009 21 114
3 3 Leonard J R W R Henderson D W Miller R A et al. Chiral-
ity 2007 19 693
CSP1 CSp2 4 Wang LL Xu X J Chen G Y et al. Chinese Journal of
CSP Chromatography
CSP 2010 28 3 305
5 Oi N Nagase M Inda Y et al. J Chromatogr 1983 259
487
CSP1 CSp2 6 Iwaki K Yamazaki M Nimura N et al. J Chromatogr A
1992 625 2 353
7 Tuliano A Attolino E Salvadori P. Tetrahedron Asymme-
CSP1 try 2002 13 1805
8 Tuliano A Attolino E Salvadori P. Eur J Org Chem 2001
CSP2 18 3523
9 Lecci C Iuliano A. Biomed Chromatogr 2005 19 439
10 Kip J Haperen P V Kraak J C. J Chromatogr 1986 356
423
11 Wei WJ Deng HW Chen W et al. Chirality 2010 22
604
12 Berthod A. Anal Chem 2006 78 7 2093
1 Mcconnell O Bach A Balibar C et al. Chirality 2007 19 13 Sundaresan V. Abrol R. Chirality 2005 17 30
658 14 Pirkle W H Pochapsky T C. Chem Rev 1989 89 347





