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Abstract: A novel strategy for the preparation of the organic-inorganic hybrid boronate affinity monolith

was developed via the “thiol-ene” click reaction. A thiol group-modified silica monolith was first synthe—
sized via the sol-gel process by the in situ co-condensation with tetramethoxysilane ( TMOS) and 3-mer—
captopropyltrimethoxysilane ( MPTMS) as precursors. Then 3-acrylamidophenylboronic acid ( AAPBA)

was covalently immobilized on the hybrid monolith via the “thiol-ene” click reaction to form AAPBA-sili—
ca hybrid affinity monolith. The reaction conditions for the preparation of AAPBA-silica hybrid affinity
monolith were optimized including the ratio of TMOS to MPTMS the contents of poly( ethylene glycol)

( PEG) and methanol. The morphology and mechanical stability of the boronate affinity monolith were
characterized and evaluated by scanning electron microscopy and Fourier-iransform infrared spectroscopy.

The obtained boronate affinity hybrid monolith exhibited excellent specificity toward the nucleosides con—
taining cis-diols under neutral conditions. It was further applied to the specific capture of the glycopro—
teins ovalbumin and horseradish peroxidase. The method is novel and reliable which has a great poten—
tial for the preparation of different kinds of the boronate affinity monoliths.
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Fig. 1 Preparation of AAPBA-silica hybrid monolith via “thiol-ene” click reaction



- 534 -

31
PEG 0.2 ¢
120 <a
i PEG [
0.1¢g 100 ¢
s ot
3 8r
’ ’E 60 |
1 7 L
Table 1 Conditions for the preparation of mercaptopropyl- [_E a0 L mEb_
modified silica monoliths [ § E‘I
Column TMOS/mL ~ MPTMS/mL PEG/g Methanol /mL 20 —
1 0.8 0.4 0.1 0.5 [
2 1.0 0.3 0.1 0.5 EOO(I] B 'I'JDOIS - iO(}OI — ‘IS(}OI - ‘IOUOI I lSOO
3 1.0 0.3 0.2 0.5 Wavenumber / cm '
4 1.0 0.3 0.1 0
5 1.0 0.3 0.1 1.0 2 (a) (b) AAPBA-

TMOS MPTMS - Fig. 2 IR spectra of ( a) mercaptopropyl-modified
silica monolith and ( b) the AAPBA-silica
hybrid boronate affinity monolith

705 ¢m ! 655
cm ™! C-S o AAPBA
o 0.5 mL °
o AAP-
BA_ o 3
TMOS 1.0 mL.
MPTMS 0.3 mL.PEG 0.1 g. 0.5 mL.0. 2 mol/L AAPBA o -
HAc 2 mL N
o (
2.2 AAPBA- 2 ~4 pum) .
FTdR  AAPBA- o
( 2) . a AAPBA-
2562 cm ™!
o b AAPBA- o 4 0.1 ~5.0 mL/min
1668 ecm™ 1550 em ™! o
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3 (a)
Fig. 3 Scanning electron microscope images of ( a) mercaptopropyl-modified silica monolith and
('b) the AAPBA-silica hybrid monolith

(b) AAPBA-
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Fig. 4 Mechanical stability of the AAPBA-silica ¢/ min
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Fig. 5 Chromatographic retention behaviors of
adenosine and 2-deoxyadenosine on the
AAPBA -silica hybrid monolith

Mobile phase: 0.1 mol/L phosphate buffer containing 0.3 mol/L
NaCl (pH 7.5) switched to 0.2 mol/L HAc at 10 min.

Curves: 1. 1 g/L adenosine; 2. 1 g/L 2-deoxyadenosine; 3. 1 g/
L adenosined g/L 2-deoxyadenosine.
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Fig. 6 Chromatographic retention behaviors of
glycoproteins and nonglycoproteins on
the AAPBA-silica hybrid monolith
Experimental conditions: 0.1 mol/L phosphate buffer containing

0.3 mol/L NaCl ( pH 7.5) switched to 0.2 mol/L HAc at 10 min.

2 AAPBA- pH
Table 2 Binding capacity of the AAPBA-silica hybrid
monolith under different pH conditions

pH Qap/(mg/g) Qova/(mg/g)
7.0 3.18 1.95
7.5 4.53 2.82
8.0 5.57 4.09
8.5 6.35 5.04
9.0 7.12 6.15

AD: adenosine; OVA: ovalbumin.
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