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Synthesis and Cholinesterase Inhibitory Activites of Analogues of

Marine Product Anithiactins C
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ZHANG Zhaoyuan®, LIU Weiwei", SHI Dahua™®
(a. School of Pharmacy; b. Jiangsu Key Laboratory of Marine Bioresources and Environment

Jiangsu Ocean University, Lianyungang 222005, China)

Abstract; Three analogues of Marine natural product Anithiactins C were designed and synthesized. The
structures of the compounds were confirmed using NMR, X-single crystal diffraction techniques and in-
frared spectroscopy. The single crystal diffraction results showeded that the compound 2-(4-(benzyloxy)
phenyD)-N , N-dipropylthiazole-4-carboxamide belonged to the trigonal crystal system, P-1 space group.,
and the compound 2-(4-(benzyloxy) phenyl)-N-cyclohexylthiazole-4-carboxamide belonged to the mono-
clinic character, P2,/c space group. The cholinesterase inhibitory activity of the compounds was assayed
using the Ellman method, among this series, compound 2-(4-(benzyloxy) phenyl)-N-cyclohexylthiazole-
4-carboxamide showed the best acetyl cholinesterase inhibitory activity with an IC;, value of (53. 99+
0. 13)pmol/L. The molecular docking results indicated that the compound acted on both the acetyl cho-
linesterase PAS and CAS sites, and could be further developed as a dual-site binding acetylcholine inhibi-

tor.
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Fig.1 Structure of compound Anithiactins C
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Fig. 2 Synthetic route of the target compounds
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IR (KBr): 3 068, 2 960, 2 928, 2 865, 1 618,
1458, 1 417, 1 240, 1 176, 1 023 ecm ';'H NMR
(500 MHz, Chloroform-d),0: 7.88 (d, J =8.8 Hz,
2H), 7.83 (s, 1H), 7.45 (d, J =7.1 Hz, 2H),
7.41Ct, J =7.4 Hz, 2H), 7.35 (t, J =17.2 Haz,
1H), 7.04 (d, J =8.8 Hz, 2H), 5.13 (s, 2H),
3.66 (t, 2H), 3.46 (t, 2H), 1.78~1.69 (m, 4H),
0.98 (t, J =7.4 Hz, 3H), 0.88 (t, ] =7.1 Hz,
3H);"C NMR (126 MHz, Chloroform-d),8: 166.6,
163.6, 160.5, 152.1, 136.4, 128.7, 128.2, 128.0,
127.5, 126. 6, 123. 1, 115. 2, 70.1, 50.9, 48.7,
22.6, 20.8, 11.6, 11.2,
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1607, 1 545, 1 521, 1 450, 1 260, 1 227cm ';'H
NMR (500 MHz, Chloroform-d),d: 8. 00 (s, 1H),
7.89 (d, ] =8.8 Hz, 2H), 7.45 (d, ] =7.3 Hz, 2H),
7.41 (t, J=7.4 Hz, 2H), 7.35 (t, ] =7.2 Hz, 1H),
7.05 (d, J=8.8 Hz, 2H), 5.14 (s, 2H), 4.07~3. 89

(m, 1H), 2.09~1.98 (m, 2H), 1.80~1. 76 (m,
2H), 1.48~1.40 (m, 2H). 1.36~1.30 (m, 2H),
1.29~1. 22 (m, 2H);”C NMR (126 MHz, Chloro-
form-d), d: 167.8, 160. 7, 160. 2, 151. 0, 136. 4,
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8.8 Hz, 2H), 7.45 (d. J =7.2 Hz, 2H). 7.40 (t,
J=7.4 Hz, 2H), 7.34 (t, ] =7.2 Hz, 1H), 7. 03
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Fig. 3 Molecular structure ellipsoids of compound 5a and 5b
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Fig. 4 Crystal cell structure of compound 5a and 5b
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Table 2 Geometrical parameters for hydrogen bonds of compound 5bh

D H A d(D-D /A

d(H-A) /A D(D-A)/A D-H-A/A

N2 H2A 02! 0.96(2)

1.97(2) 2.877(3) 157.7(19)
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I 2 JIEL 6 P 7 19 1G5, {ELH 53. 99 pmol/ L AR T
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Table 3 In vitro inhibitory activities of compounds Sa—5c against cholinesterase

IC.,/pmol « L™
%<2 R - )
T I i T T I
NSNS
5a | 61.370.09 106. 9440. 16
/=
5b QNH 53.9940.13 —
5¢ CN—g — 117.9340. 12
EZ S — 0.0440.10 13.1040. 09
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Fig. 5 Correlation between compound 5b and acetyl cho-

linesterase
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