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Screening of functional monomers and preparation of molecularly imprinted
polymers (MIPs) in molecularly imprinted polymers of steranes
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Abstract: To prepare molecularly imprinted polymers (MIPs) with specific selectivity for steranes, the prepolyme-
rization system was screened by UV spectroscopy to determine the type, proportion and mode of action of functional
monomers. In this study, the interaction intensities between three template molecules ( cholesterol, B-sitosterol,
deoxycholic acid) and four functional monomers (acrylic acid (AA), methacrylic acid (MAA) , methyl methacrylate
(MMA), and acrylamide (AM) ) are compared respectively. The results show that the functional monomer AA can
interact strongly with the three template molecules and form a stable prepolymerization system, so AA is selected as
the functional monomer of MIPs. In addition, the UV spectral absorbance change and differential UV spectral analysis
of different proportions of AA show that the optimal concentration ratios of the three template molecules to functional
monomer AA are all 1 : 4, and the stable complex configurations formed are cholesterol-1AA, B-sitosterol-1AA and
deoxycholic acid-3AA, respectively. The MIPs are successfully synthesized by precipitation polymerization using
EDGMA as dispersant and AIBN as initiator, and the results of FTIR show that MIPs are well prepared. Therefore,
this method can be used for the screening and preparation of MIPs functional monomers with specific selectivity for
steranes, and provide technical support for the study of oil —source correlation between deep and ulira-deep
source rocks.
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Fig.1 ~ Chemical structure of template molecules and functional monomers
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Table 2 Main instruments and equipments used in related experiments for preparing MIPs
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pagind mmol mmol (EDGMA)/mmol (AIBN)/mg (ZJE)/mL  C (mg-g") (g+mL™")
MIP1 JiEN e 0.5 2 10 160.5 60 60 0.670 2.778 0.183
MIP2  B-A [ 0.5 2 10 160.5 60 60 0.779 3.231 0.226
MIP3 KRR 0.5 2 10 160.5 60 60 0.877 3.638 0.270
MIP4  EEERER 0.5 2 10 160.5 60 50 0.418
MIPS AR 0.5 2 10 160.5 60 70 0.695
NIP 2 10 160.5 60 60 0.241 0.053
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Fig.2 UV absorption spectra of cholesterol, different functional monomers and their mixed solutions



5 3 1 ok A, BB YT ENL RS Y I RE AR T L & MIPs i #

25[ a AL
20}
= 1St
i A5
= — AA
E10 — Sl
— BB
05
0 ‘
200 220 240 260 280 300
K /mm
Ll . PG R
20}
~
25t
'Sj N
Q 2 [
= ol — MMA
: — SPME
— HipE
05
0 :
200 25 250 275 300
K /mm

- 541 -
5l b. I AR R
201
~ 15}
i 1 [
R — MAA
K 1op — s
— MM
05
ol ,
200 225 250 275 300
PK/mm
25 oL PR I T
20 F
=
= 25 [
= ok — AM
’ — %hrE
— R
05
0 ,
200 225 250 275 300
PK/mm

K3 B4 ANTR] D BE i B R & R S AN OB

Fig.3 UV absorption spectra of B-sitosterol, different functional monomers and their mixed solutions
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Fig.4 UV absorption spectra of deoxycholic acid, different functional monomers and their mixed solutions
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Fig.5 UV absorption spectra of mixed solutions of cholesterol and acrylic acid in different proportions
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Fig.6 UV absorption spectra of mixed solutions of B-sitosterol and acrylic acid in different proportions
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Fig.7 UV absorption spectra of mixed solutions of deoxycholic acid and acrylic acid in different proportions
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Fig.14  Synthesis of virtual molecularly imprinted polymers of deoxycholic acid
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