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Abstract: A native B-eyclodextrin ( 3-CD) stationary phase was prepared by covalent bonding of 8-CD on
silica particles via thiol-ene click chemistry. The resulting 8-CD bonded silica ( Click TE-CD) was charac—

terized by elemental analysis which proved the successful immobilization of 8-CD on the silica support with
thiol-ene click chemistry. Click TE-CD was chromatographically evaluated with a set of flavone glycosides
under hydrophilic interaction chromatography ( HILIC) mode reversed-phase chromatography ( RPLC)
mode and supercritical fluid chromatography ( SFC) mode. The acetonitrile content dependent “U” reten—
tion curves indicated its HILIC/RPLC mixed-mode retention behavior. The difference of the separation se—
lectivity between HILIC RPLC and SFC was described as orthogonality by using geometric approach. The
orthogonalities between HILIC/RPLC HILIC/SFC and RPLC/SFC reached 69. 8% 50.8% and 50. 8%
respectively. The separation of Chinese traditional medicine Lignum Dalbergia Odorifera extract under HIL—
IC RPLC and SFC modes indicated the potential of Click TE-CD stationary phase in the analysis of com—
plex samples. The mixed-mode HPLC properties and excellent orthogonality demonstrated its flexibility in
HPLC method development and its great potential in two-dimensional liquid chromatography separation on
one HPLC column by different separation modes.
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Fig. 1 Synthesis of Click TE-CD stationary phase
Reaction conditions: a. ( 3-mercaptopropyl) trimethoxysilane/anhydrous toluene 110 °C; b. allylamine 40 °C; c¢. N N-dimethyl formamide/2

2’-azobisisobutyronitrile 60 °C.

I . 3-mercaptopropyl silca gel; 1. monoH 6* N-allyamino-6* -deoxy) -heta-CD; M. Click TE-CD.
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Fig. 4 Chromatograms of wogonoside under
different separation modes
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Table 1 Retention times and normalized retention times of flavone glycosides under different separation modes
RPLC HILIC SFC
Number Flavone glycoside ReFention Nomlal.ized Re.tention Normal.ized Re?ention Normal.ized
time/ retention time/ retention time/ retention
min time min time min time
1 acacetin- rutinoside 17.157 0.597 2.217 0.008 5.342 0.298
2 apigenin-5-0-8-glucoside 13.677 0.402 10. 666 0.632 2.298 0.075
3 ahyrsin-6-C-a-L-arabinopyranosyl-8 -C-8-D-glucopyranoside 10.584 0.229 15.655 1 12.543 0.825
4 chyrsin-8-C-a-L-arabinopyranosyl-6-C-8-D-glucopyranoside 13.558 0.395 13.615 0.849 13.074 0.864
5 wogonoside 24.346 1 15.249 0.970 2.174 0.066
6 hesperidin 12.386 0.330 6.314 0.310 6.898 0.412
7 puerarin 8.025 0.085 8.093 0.442 6.008 0.347
8 3“-methoxypuerarin 7.259 0.043 6.653 0.336 4.999 0.273
9 3-hydroxypuerarin 6.500 0 9.966 0.580 9.279 0.586
10 4’-methoxydaidzin 15.227 0.489 4.715 0.193 3.670 0.175
11 daidzin 11.012 0.253 5.378 0.238 4.890 0.265
12 puerarin-6”-apioside 7.605 0.062 11.577 0.699 10.508 0.676
13 genistin 12.651 0.345 4.334 0.164 4.177 0.213
14 formononetin-8-C-apiosyl( 1—6) —lucoside 11.070 0.256 9.237 0.526 6.911 0.413
15 formononetin-8-C=xylosyl( 1—6) -glucoside 10. 646 0.232 11.976 0.728 8.155 0.438
16 1 5 8-rihydroxy-3-methoxy—=xanthonoid-8-O—glucoside 12.956 0.362 4.843 0.202 3.145 0.137
17 1 7 8-rihydroxy-3-methoxy—xanthonoid7-O—xylosyl (1—2) 17.710 0.628 5.596 0.258 3.580 0.169
xyloside
18 1 7 8-rihydroxy-3-methoxy—=xanthonoid -O—<hamnosyl 18.224 0.657 5.488 0.250 4.010 0.200
( 1-2) xyloside
19 1-hydrox-3 7 8-trimethoxy-xanthonoid- -O-pimeoeroside 15.854 0.524 8.822 0.496 5.450 0.306
20 1-hydrox2 3 4 S-etramethoxy—=xanthonoidd -O—-pimeoeroside  13. 664 0.401 8.228 0.452 4.890 0.265
21 1 5 8-rihydroxy-3-methoxyxanthonoid 20.058 0.760 2.152 0.003 1.325 0.004
22 1-hydrox3 7 8-rimethoxyxanthonoid 23.335 0.943 2.106 0 1.275 0
23 kaempferol 3-0— 2-0- 6-0-4erloyl) B-D-glucopyranosyl — 14.235 0.433 14.042 0.881 11.266 0.732
B-D-galactopyranoside
24 quercetin3-0- 2-0- 6-0-4Herloyl) 8-D-glucopyranosyl 8- 12.800 0.353 15.281 0.972 14.930 1
D-galactopyranoside
25 neohesperidin 12.614 0.343 6.700 0.335 7.152 0.430




<190 -

31

17
2 SFC
= —a—
o,
g
53
2
=
&
RPLC
A HILIC
I I L) I
0 5 10 15 20 25 30 35

t/ min

5 Click TE-CD HILIC.RPLC SFC
Fig. 5 Chromatograms of Lignum Dalbergia Odorifera
extract separated on Click TE-CD stationary
phase under HILIC RPLC and SFC modes
For HILIC and RPLC mobile phase A: ACN; mobile phase B:
100 mmol/L NH,Ac ( pH 4.5) ; mobile phase C: water. Gradient for
HILIC: 0 =30 min 95% A-5% B-0% C—70% A-5% B25% C; 30 -
35 min 70% A-5% B25% C. Gradient for RPLC: 0 —25 min 5%
A-30% B-65% C—40% A30% B30% C; 25 —-30 min 40% A-30%
B30%C; 30 —32 min 40% A-30% B30% C—90% A-0% B10%
C. Column temperature: 30 °C; flow rate: 1.0 mL/min; UV detec—
tion: 280 nm; injection volume: 10 wL. For SFC mobile phase A:
CO,; mobile phase B: methanol. Gradient for SFC: 0 - 30 min
95% A-5% B—60% A-40% B; 30 —35 min 60% A-40% B—95% A-
5% B. Column temperature: 40 °C; flow rate: 2.0 mL/min; UV de—
tection: 280 nm; back pressure: 1.3 X 107 Pa; injection volume: 10

L.
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