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Application of computational simulation and spectral analysis in preparation

of Tanshinone II, imprinted polymer

GAO Yan-kun, GU Xiao-li, HE Hong-liang, CHEN Li-na
School of Pharmacy, Nanjing Medical University, Nanjing 210029, China

Abstract: Objective To prepare Tanshinone 11, (TSII,) molecularly imprinted polymers (MIPs) with affinity and high selectivity to
TSI, and study its mechanism. Methods Taking TSII, as the template molecular, synthesizing the MIPs at the surface of silica
nanoparticles by grafting copolymerization in the toluene solution. A molecular modeling approach was used to elucidate template-
monomer interaction. The interaction between template molecule and functional monomer was studied by UV spectrometry. Results
The theoretical molar ratio of template-monomer was 1 : 3 and methyl acrylic acid (MAA) was a better functional monomer than
acrylamide (AAM) for MIPs synthesis. Conclusion The MIPs can be used for the extraction and separation of TSII.
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59255, fH pm3 B AEI AR S
GIRIRE L, B BT A B AE F RE R T AR oR
AE=FE gisnpuon—E s —E g (D

RIS I 45 G RO, e I 5 T
W, T ELE BRI AR ], TR R R A s
H I, AR 1L £6-5 38 1) D RE SRR TR H 1
A, VEEHUSHUA n] LA AR 5 A 45 5 1 1)
GEAAL A RIS UL N YT R LG, T
Bt o3 B LR A A TR o

B TSI, MALFEEFRE S nT 40, BEg b TSI
AR AEAE 3 AT LS A 45 57 A, I
H Mulliken FEAf 20T [FIFFUESE TSIA IFRIESR T
(O17: —0.492 987 €V, Oyo: —0.516 109 eV). PRI
AT (045 —0.611 668 eV) T B K&k, HIYN
TR, IR T MAA. AAM 258 145
TR B T ECE I IhRE AR, AT B
O+ H-O. O <+ H-N B 5,

FE AT RSEAR 43 1~ Th g S oA B VR 1% & 11k
S ENUBLRI, 2r AE PR 1 (TSI 5T
REFfR (MAA. AAMD LEBISH T D1, 1:2/11:3
3 R SR TAIS . 4 HF/6-31G (d, p) WAk
AL 23 - DORE sk 10 1. 102 & 123 Ll
SER (2D, MINIRR . Btk EAWIMREE (B)
KeEERe (AE) WWHEEERIE 1,

PR i e I R BB R AR R, AR 1
Ha] DL Y, AR LRGSR 23 1 Dh e B AR 52 5 ) IF)
AAM HILL, TSIIA 5 MAA ¥ B A BRI AR,



¢ %% Chinese Traditional and Herbal Drugs 3f 46 % 25 58] 201543 A * 667 °

1 2 HF/6-31G (d, p) BEMHILER TSHA (A). MAA (B). AAM (C) &t
Fig. 1 Structure of optimized TSll, (A), MAA (B), and AAM (C) at HF/6-31G (d, p) level
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Fig. 2 Structure of optimized template-functional monomer with different molar ratios at HF/6-31G (d, p) level
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F1 pm3 ItERIRIRSF. REREAKRBE AR ILHIES
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Table 1 Binding energy of template molecule, functional
monomer, and different molar ratios of template-functional
monomer calculated by pm3

R Sk K EEY) E/(a.u.) AE/(kJ-mol™)
TSl —954.598 452 00 —

MAA —304.707 054 641 —

AAM —245.833 527 29 —
TSHA-MAA (1:1) -1446.28379277 —29.948 23677
TSHA-AAM (1:1) -1200.44172873 —25.597 15562
TSHA-MAA (1:2) -1564.03387612 —55.962109 14
TSHA-AAM (1:2) -1446.28379277 —48.01021710
TSHA-MAA (1:3) -1868.75515547 —93.308 74103
TSHA-AAM (1:3) -1692.12361121 —64.527 57131

1 a.u.=2 625.499 748 kJ/mol
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Fig. 4 FT-IR spectra of nanoSiO, (a), nanoSiO,-MPS (b),
and MPS (c)
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Fig. 5 UV spectra of mixture of TSI, and MAA at
different concentration
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Fig. 6 Relationship between AA/b,® and AA
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