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Preparation, Characterization and Evaluation of Stationary Phases Prepared
by Dioscin and Its Two Derivative Functionalized Silica Gel
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Abstract: A kind of new stationary phase was prepared by one-pot reaction method which was dioscin bonded stationary
phase(D) ,and two derivative stationary phases were_prepared using phenyl isocyanate and 3,5-dimethyl phenyl isocya-
nate based on D, namely the phenyl isocyanate-dioscin bonded silica stationary phase (Phe-D) and the 3,5-dimethyl
phenyl isocyanate-dioscin honded silica stationary phase (DMP-D). Elemental analysis, scanning Electron Microscope
(SEM) , thermogravimetric Analysis and infrared spectroscopy were done to investigate the structural characteristics of
dioscin and its derivative stationary phases. The results verified that the dioscin ligand has successfully bonded to the sil-
ica base material and the derivatization reactions had taken place properly. Benzene homologues and PAHs were used as
solute probes to’evaluate the chromatographic performance of three new stationary phases. The results showed that three
new stationary phases had typical reversed-phase chromatographic performance,which were similar to the ODS, and the
separation principle-was related to hydrophobic effect. According to the results of elemental analysis, the surface bonding
amount of D was 152. 61 pmol/g,the phe-D was 140. 68 pmol/g,and the DMP-D was 151.97 pumol/g. The bonding and
derivatization-methods were considered simple to apply,and provided the methodological reference for preparing stationa-
ry phases of dioscin and its two derivative functionalized silica gel on a large scale.

Key words : dioscin ;bonded silica stationary phase ;structural characteristics ; chromatographic evaluation
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Fig. 1  Structures of dioscin
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Table 1  The results of stationary phase elemental analysis
TCE LR Results of elemental analysis
[% %E A0 Stationary phase C N H 5 :ﬁ% 8 t
(%) (%) (%) on lnbamoun
(pmol/g)
TEAHAEE Silica gel 0. 190 0.358 0.378 -
Tkbe bk Silanized silica gel 2.899 1.070 0.811 -
D 10.590 3.175 1.717 152.61
Phe-D 11.610 3.200 1.841 140.68
DMP-D 12.480 3.248 1.953 151.97
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Fig.2

The scanning electron microscope of stationary phase
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Note; a—silica gel ;b—D ;c—Phe-D ;d—DMP-D.
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Fig. 3 The infrared spectrum of stationary phases
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Fig. 4 The thermogravimetric analysis graph of stationary phase
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Note: a—silica gel ;b—D ; ¢c—Phe-D ;d—DMP-D
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matographic columns

FETE A H O IGHEFT ODS B Ay Hh W IUY — 2, B
VR SIR F Y A, T B R B (U )
— B U I B R AT AR [ AR A o R —Fh %
FHETE 7> B APRE, AR B AR E AL S i, 200k
FHKAE o A2 @3 P Rl AL ODS A 3%
it i £ B 0 oI, — JBER FH A A o3 Ar s ] 65 g L A91)
AT LR L S AR R J3E 0 M 25 07 3k 5 iR LA i B €
TEAT, DU AT LR F AR A9 BILAR L shAH 72 4 g
[F1] PRORE Je 26 5 O3 B ) Joi 25 P R b Ok, BRI 29T
At a], S/ T A AL R O P R AR B A5 e
1717 EL AT L3l o JRE R M5t P £ AL 1% P RE 2 RS I
G BRI A R 0 I

®2 TMEZIRFREBSEEEF ODS ERRBITAMLEER

Table 2 The retention comparison of 7 kinds of aromatic hydrocarbons on self-made chromatographic columns and ODS

Log'k’
¥ 5t Solute
D Phe-D DMP-D 0oDS
2% Benzene 0.743 0 0.778 0 0.8829 1.064 0
HIZK Toluene 0.8119 0.864 2 1.007 6 1.3157
T HK Xylene 0.887 3 0.956 8 1.1397 1.5127
2% Naphthalene 1.083 0 1. 1531 1.358 4 1.5379
HXZK Biphenyl 1.174 1 1.276 2 1.5310 1.749 7
%3 Fluorene 1.318 3 1.420 6 1.709 3 -
¢ B Fluoranthene 1.697 4 1.793 2 -

T W ENAH : I EE-7K (60:40) , Jiti# :0. 4 mL/min, UV :254 nm;*-"3RRVEBLE 200 min PNRER BN 3K
Note : mobile phase: methanol-water(60:40) ,flow rate; 0.4 ml/min,UV ;254 nm;“-"

means the solute can not be eluted in 200 min.

1
Phe-D ‘ “ DMP-D

Eo6 THEEREEUEGMERHBIERE LHNSBREE

Fig. 6 The chromatograms of 7 kinds of aromatic hydrocarbons on self-made chromatographic columns
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Table 3 The basic chromatographic performance evaluation methods for commonly used liquid chromatographic stationary phase

MESH
Measurement parameters

5% X} 42 Measurement object
BN 21 Mobile phase condition

OB (L fE

Chromatographic performance evaluation

K K" (7K Amylbenzene ) Lot HEBE 1) B
AB 80% CH; OH Quantity of alkyl chain
K'( 7K Amylbenzene)/ K' ( T 7K Butylbenzene ) B KAE
®cm) 80% CH;0H Hydrophobic interaction
K'( =7k Triphenylene )/ K'( 4B¥k =7 Prtho-terphenyl) SRR E
a
70 80% CH; OH Stereoselectivity
K’ (WiHER Caffeine) / K'( %[ Phenol ) SEE
e 30% CH,OH Hydrogen bonding
. K’ (¥} Benzylamine )/ K'( 2K Phenol ) pH>7 AV Fac e
AP 30% CH;OH,PH7.6 = pH >7 lon exchange capacity
K'(“FH% Benzylamine ) /K’ ( 5} Phenol ) pH <73 BB T2 hE
Gap 30% CH;0H,PH2.7 * pH <3 Ion exchange capacity

®4 BHBEENMEAMCHENEZOEERSEIE

Table 4 The contrast of main chromatographic performance parameters for self-made_ ¢hromatographic columns and ODS
e

Chmmatgﬁﬁ column Kaw’ G oy N2 (p?{’\;) (p(I)—LI’V<P3 )

D 0.61 1.05 2.93 0.29 0.17 0.14

Phe-D 0.66 1.07 2.61 0.41 0.15 0.14

DMP-D 0.80 1.13 3.57 0.38 0.14 0.12

L4EIE Cig (Agilent Cyg) 6.09 1.55 1.77 0.53 0.63 0.23

# Nueleosil300-7C g 2.05 1.49 1.94 0.66 0.62 0.03

* wBondapak C g 3.29 1.43 1.24 0.72 0.55 0.11

# LlehrosorbRP-18 5.14 1.48 1.81 0.80 2.13 0.74

# Cosmosil5 C,g-P 3,61 1.43 1.22 0.76 0.26 0.05

* Hypersil ODS 4.16 1.46 1.75 1.29 2.49 1.43

* ZorbaxBP-ODS 9.30 1.52 1.58 0.46 0.74 0.15
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