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Table 1 Association constants ( Ka ) and Gibbs free energy changes ( — AG") for inclusion complexes of phenol

p — methoxyphenol m — methoxyphenol with molecular tweezers a b ¢ and d in CHC], at 25 °C

Ka /( L/mol) - AG®/( KJ/mol)

a 845.26 16. 69
264.48 13.82

47.39 9.56

b 2 012.31 18. 84
12.62 6.28

976. 17 17.05

¢ 556.73 15. 66
140. 80 12.25

163. 11 12.62

d 1563.24 18.22
723.71 16.31

548. 41 15.63




4 21
2.2
1
2 012.31 L/mol 1
2.62 L/mol. a d
> >
¢c b >
>
4 d
OCH, Fig.4 Minimum energy conformation structure of
a molecular tweezer d
47.39.264.48 L/mol OCH,
OCH,
b N
a
b N
mT—T
5 d 1: 1
NT =TT
Fig.5 Minimum energyconformation structure of
plex of molecular tweezer d with p — methoxyphenol
2.3
Chem 3D ( MM2)
a—-d
4 5 (b)
. B
d -
s -
a
d . 1 M
d I 1(‘).ol 9‘.0 I 810 I 7‘.0 I 610 . 5‘.0 . 4‘.0 I 3‘.0 I 210 I 1‘.0 I 0‘.0
- ppm
- 6 CDCl, b
d "H NMR : (a) +0 ; (b) +1.5
2.4 '"H NMR Fig.6 Portion of' H NMR spectra of molecular b in
CDCI, in presence of increasing amount of phenol:
"H NMR (a) +0 equiv; (b) +1.5 equiv

®: CH,0 -PhCONH; ¢: 12 —OCONH




W

CH,0 - PhCONH 12« — OCONH
(6) 9.56.5.23 ppm
64.5.40 ppm.

67.0-7.2 ppm

6 6.7 ppm
6.5 ppm T =T
. 863.7 ppm COOCH,
. 63.0~3.2 ppm PhCH,
. 62.2 ppm
PhCONH.12a - OCONH N
T -
3
11 N
1 J.

2004 23(2):38 —43.

2 Zhu Q Y Holt R R Lazarus S A et al. Inhibitory
effects of cocoa flavanols and procyanidin oligomers on

free radical induced erythrocyte hemolysis J .

Biol Med 2002 227(5): 321 -329.

2005 25(6):729 -732.

10

11

12

13

14

15

16

QSBR J.
2005 18(1):23 -28.
QSAR
J. . . 2004 16(4):229 -
323.
HuJ Zhang M Yu L B et al. Synthesis and binding
ability of 1 2 3 — triazole — based triterpenoid receptors
for recognition of Hg’* ion J . Bioorg Med Chem
Lett 2010 20:4 342 —4 345.
Collinson S R Gelbrich T Hursthouse M B et al.
Novel ferrocene receptors for barbiturates and ureas
J . Chem Commun 2001:555 -556.
I 2007 29
(11): 687 —688.
Liu M Wang X H Bi Q W et al. Microwave —
assisted synthesis and recognition properties of chiral
molecular tweezers based on deoxycholic acid J . ]
Chem Res 2013 37:394 -397.
-6 —
J.
2009 29 (6) :993 —997.

2008 20:1 447 -1 452.
YeY Suo Y R Yang F et al. Microwave —
assistedsynthesis of novel chiral receptors derived from
deoxycholic acid and their molecular recognition
properties J . Chem Lett 2014 43:1 812 -1 814.
Yakovenko A V. Boyko VI Kalchenko V1 etal. N
— Linked peptidocalix 4  arene bisureas as
enantioselective receptors for amino acid derivatives
J . J Org Chem 2007 72:3 223 -3 231.
Tripathi A Pandey P S. Hydrogen sulfate — induced
organogelation of a bile acid based anion — receptor
J . Tetrahedron Lett 2011 52:3 558 -3 560.
Kumar A Pandey P S. Anion recognition by 1 2 3 —
triazolium receptors: application of click chemistry in
anion recognition J . Org Lett 2008 10(2): 165 -
168.
Bao X P Zhou Y H. Synthesis and recognition
properties of a class of simple colorimetric anion
chemosensors containing OH and CONH groups J .
Sensors and Actuators B: Chemical 2010 147:434 -
441.



6 21

Application of UV Spectrophotometry — NMR Methodology in
Research on Recognition Properties of Receptors Based on
Deoxycholic Acid for Phenolic Compounds

YE Ying'* SUO You —rui'> YANG Yong —jing' > YANG Fang' > HAN Li - juan'’
(1. Northwest Institute of Plateau Biology Chinese Academy of Sciences Xining 810001 China;
2. Academy of Agriculture and Forestry Sciences Qinghai University Xining 810016 China;
3. Graduate University of Chinese Academy of Sciences Beijing 100049 China)

Abstract: Under the conventional heating condition molecular tweezers a — d derived from deoxycholic acid were
synthesized using deoxycholic acid methyl ester as the spacer aryl hydrazine and carbamate as arms. Selective
recognition properties of these molecular tweezers for phenol p — methoxyphenol and m — methoxyphenol have been
investigated by UV — Vis spectra titration and 'H NMR study. The results indicate this type of molecular tweezers
can form 1: 1 supramolecular complex with phenol p — methoxyphenol and m — methoxyphenol. The association
constants ( Ka ) and Gibbs free energy changes ( — AG’) for the supramolecular complexes have also been
determined.

Key words: deoxycholic acid; molecular tweezers; phenolic compounds, UV spectrophotometry; molecular
recognition
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