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Summary
In the study, a series of 9 (Z)-2-arylmethylidenebenzofuran-3(2H)-on derivatives (aurone
derivatives) were prepared and evaluated AChE inhibitory activity in vitro by Ellman assay. The
obtained result has helped to establish the relationship between the structure and the activity, which
emphasized the role of benzofuranone, heteroatom in B cycle and benzyl moiety. Besides, two
compounds 4bP (ICsp = 40 nM) and 4cP (ICsy = 50 nM) were discovered as the potential AChE

inhibitors for developing new drug in the future.

Keywords: Benzofuran-3(2H)-on, chalcone, AFO reaction, acetylcholinesterase, docking.

Pat van dé

Bénh Alzheimer (AD)— moét dang cla chirng
mét tri nh¢ - dang tré thanh mot méi de doa
thuwe sw dbéi véi chat lwong cudc séng ngudi cao
tudi. Theo nghién clru trén thé gidi vé
Alzheimer, trén toan thé gi¢i khodng nira ty
ngudi bi AD vao ndm 2018 va sé bénh nhan sé
tang gan gap 3 vao nam 2050 . S& lwong
thubc diéu tri Alzheimer khéng nhiéu, trong do,
cac chat trc ché acetylcholinesterase (AChEI) 1a
nhém thudc quan trong trong diéu tri cin bénh
nay. Trong ho flavonoid, nhom (Z)-2-
arylmethylidene-benzofuran -3 (2H)-on (dan
xuét auron) dwoc xem 1a ciu trdc hiva hen dé
phat trién cac AChEI méi ¥ 3. Nhdm sang loc
cac chat co tiém ndng diéu tri AD, trong nghién
ctru nay moét sé auron di vong duoc téng hop tiv
cac chalcon. Hoat tinh khang
acetylcholinesterase (AChE) clia cac chét dwoc
danh gia bang phwong phap Ellman. Twong tac
phan tlr gitra cac chat cé hoat tinh va enzym
dwoc khao sat bang phwong phap docking trén
enzym Tc-AChE.
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Nguyén liéu va phap
nghién clru

Nguyén liéu

Tt c& nguyén liéu tbng hop dwoc mua tw
cac cong ty Merck, Sigma Aldrich, Fisher
chemical. Xac dinh nhiét d0 ndng chay trén may
Gallenkamp No 899339 vé&i nhiét k& khéng hiéu
chinh. Phd IR dwoc do trén may Equinox 55.
Phé UV duwgc do trén UV-2010 Hitachi.
Phd 'H-NMR ghi bang may Bruke BioSpin
GmbH 500MHz. Phd khéi dwoc do trén may
LC/MS-8080 Shimadzu.

Phwong phap nghién ctru

Téng hop héa hoc

Xanthoxylin (2) cé dwgc bang sy methyl héa
2, 4, 6-trihydroxy acetophenon (1). Cac dan
chat chalcon (3a-3f) dwoc tdng hop bang
phuwong phap ngwng tu Claisen—Schmidt gilra
cac aldehyd dj vong thich hop va xanthoxylin
trong methanol/KOH ™. Cac dan chat (2)-2-
arylmethylidenebenzofuran-3(2H)-on c6 dwoc
hodc bang sy déng vong oxy hoéa Voi
CuBr,/DMSO (phwong phap 1) ® hoac bing
phan ng Algar-Flynn—Oyamada (AFO)
st¢ dung H,O,/JKOH & nhiét d0 phong
(phuwong phap 2) 1,

phwong
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(I) Me,SO,4 / CaCOjy / acetone/ 40 - 45 °C

(IIT): Phuong phap 1: CuBr,/ DMSO/ dun héi luu

(IT) : OHC-Ar/ KOH/ EtOH/ nhiét d¢ phong
(V) : C¢HsCH,Cl1/ acetonitril / dun hdi luu

Phuong phap 2 : H,O, / KOH / nhiét d6 phong

Hinh 1. Con duong téng hop céc dén chét (Z)-2-arylmethylidenebenzofuran-3(2H)-on

The nghiém hoat tinh
acetylcholinesterase in vitro

Thuc hién theo phwong phap Ellman véi chét
chuan dbi chiéu la galanthamin hydrobromid.

Nghién ctru docking

Thuc hién trén céu tric 1DX6 déng két tinh

khang
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1 a |
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(E)-1- (2-hydroxy-4,6-dimethoxyphenyl) -3-
(pyridin-2-yl) prop-2-en-1-on (C4sHsNO,) (3a):
Hiéu suét: 73%; bot mau cam, mp. 111 —
112 °C. UV (Amax "M, MeOH): 339. IR (v cm™,
KBr): 3123 (O-H); 1626 (C=0); 1583-1564
(C=C); 1121-1027 (C-O). "H-NMR (DMSO-dj,
500 MHz): 6 (ppm) 13,17 (s, 1H, -OH); 8,67-8,68
(m, 1H, Hs); 8,08 (d, 1H, Ha, Ja, = 15,5 Hz); 7,87
(dt, 1H, Hs, Jsg = Js4 = 7,5 Hz, Js3 = 2 Hz); 7,74
(d, 1H, He, Jgs = 8Hz); 7,41 (ddd, 1H, Ha, Ja3 =
5 Hz, Js5 = 7,5 Hz, Jss = 1Hz); 6,17 (d, 1H, Hs,
Js3 = 2,5 Hz); 6,14 (d, 1H, Hg, Jss = 2,5 Hz);
3,87 (s, 3H, 6’-OMe); 3,83 (s, 3H, 4'-OMe).

(E)-1- (2-hydroxy-4,6-dimethoxyphenyl) -3-

(pyridin-3-yl) prop-2-en-1-on (C4H15NQO4) (3b):

Hiéu suét: 83%; tinh thé hinh kim, mau vang,
m.p. 156 — 157 °C. UV (Amax NM, MeOH): 338.

v&i galantamin dwoc tai vé t ngan hang di liéu
protein.

Két qua va ban luan

Téng hop héa hoc

Téng hop cédc dan chét chalcon 3a-3f

OMe O

IR (vcm™, KBr): 1625 (C=0); 1571 (C=C); 1227 —
1112 (C-O). "H-NMR (CDCl3, 500 MHz): & (ppm)
14,17 (s, 1H, -OH); 8,87 (s, 1H, H,); 8,62
(m, 1H, Hy); 7,97 (d, 1H, Ha, Jan = 15,5 Hz); 7,89
(d, 1H, He, Js5 = 7,5 Hz); 7,74 (d, 1H, Hp, Joa =
15,5 Hz); 7,36 (d, 1H, Hs, Jss = 5 Hz, Js =
7,5 Hz); 6,13 (d, 1H, Hs, Js3 = 2,5 Hz); 5,59
(d, 1H, Hsz, J3s = 2 Hz); 3,87 (s, 3H, 6-OMe);
3,83 (s, 3H, 4-OMe).

(E)-1- (2-hydroxy-4,6-dimethoxyphenyl) -3-
(pyridin-4-yl) prop-2-en-1-on (C1sH1sNO,) (3c):
Hiéu suét: 76%; bot mau vang, m.p. 165 —
166 °C. UV (Amax "M, MeOH): 365. IR (v cm™,
KBr): 1632 (C=0); 1590 (C=C); 1219 — 1113
(C-0). "H-NMR (CDCl;, 500 MHz): & (ppm)
13,17 (s, 1H, -OH); 8,64 (d, 2H, H3-Hs, J3 = Jsg
= 6 Hz); 7,89 (d, 1H, Ha, Jap = 15,5 Hz);
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7,66 (d, 2H, Hy-Hg, Jo3 = Jgs = 6 Hz); 7,54 (d, 1H,
Hp, Jba = 15,5 Hz); 6,17 (d, 1H, Hs, Js3 = 2 Hz);
6,14 (d, 1H, Hz, Jss = 2 Hz); 3,90 (s, 3H, 6'-
OMe); 3,83 (s, 3H, 4-OMe).

(E)-3-  (furan-2-yl) -1-  (2-hydroxy-4,6-
dimethoxyphenyl) prop-2-en-1-on C45H405 (3d):
Hiéu suat: 81%; tinh thé hinh kim, vang nau,
m.p. 102 — 103 °C. UV (Amax Nm, MeOH): 364.
IR (v cm™, KBr): 3126 (O-H hydrogen bridge);
1626 (C=0); 1587-1543 (C=C); 1225-1111
(C-0). "H-NMR (CDCl3, 500 MHz): & (ppm) 14,38
(s, 1H, -OH); 7,79 (d, 1H, Hp, Jpa = 15,5 Hz);
7,58 (d, 1H, Ha, Jap = 15,5 Hz); 7,51 (d, 1H, Hj,
Jss = 1 Hz); 6,67 (d, 1H, Hs, Js, = 3,5 Hz); 6,10
(d, 1H, Hs, Js3 = 2,5 Hz); 5,95 (d, 1H, Hz, J35 =
2,5 Hz); 3,91 (s, 3H, 6-OMe); 3,83 (s, 3H,
4’-OMe).

(E)-1- (2-hydroxy-4,6-dimethoxyphenyl) -3-
(thiophen-2-yl) prop-2-en-1-on C5H1,0,S (3e):
Hiéu suét: 86%; tinh thé hinh kim, mau vang,
m.p. 123 — 124 °C. UV (Amax NM, MeOH): 364. IR
(v ecm™, KBr): 1618 (C=0); 1590-1481 (C=C);
1239-1110 (C-O). "H-NMR (CDCls, 500 MHz):

(2)-4,6-dimethoxy-2-  (pyridin-2-ylmethylen)
benzofuran-3(2H)-on (CisH3NO,) - (4a): Hiéu
suét: 53% (phwong phap 1); 25% (phwong phap
2); tinh th& mau cam téi, m.p. 186 — 187 °C.
UV (Amax NM, MeOH): 360, 311. IR (v cm™, KBr):
1691 (C=0); 1662-1586 (C=C); 1249-1084
(C-0); 1054-1038 (C-O). 'H-NMR (DMSO,
500 MHz): & (ppm) 8,68 (d, 1H, Hz, Jzg =
3,5 Hz); 8,09 (d, 1H, He, Jss = 7,5 Hz); 7,91
(m, 1H, Hs); 7,38 (m, 1H, Hy); 6,71 (d, 1H, Hy,
J75 = 3,6 Hz); 6,61 (s, 1H, Hqo); 6,37 (d, 1H, Hs,
Js7 = 3 Hz); 3,92 (s, 3H, 4-OCHj3); 3,90 (s, 3H,
6-O-CH3), C-NMR (DMSO, 125 MHz): 5 (ppm)
179,0 (C3); 169,4 (C6); 168,6 (C4); 159,1 (C9);

8 (ppm) 14,33 (s, 1H, -OH); 7,92 (d, 1H, Hy,
Joa =15 Hz); 7,74 (d, 1H, Hy, Jap = 15,5 Hz); 7,38
(d, 1H, H3, J34 = 5,5 HZ); 7,30 (d, 1H, H5, J54 =
3,5 Hz); 6,10 (d, 1H, Hs, Js3 = 2,5 Hz); 5,95
(d, 1H, Hg, J3s = 2,5 Hz); 3,91 (s, 3H, 6'-OMe);
3,83 (s, 3H, 4-OMe).

(E)-1- (2-hydroxy-4,6-dimethoxyphenyl) -3-
phenylprop-2-en-1-on C;7H0,4 (3f): Hiéu suét:
81%; tinh th& hinh kim, mau vang, m.p. 89 —
90 °C. UV (Amax NM, MeOH): 368. IR (v cm™;
KBr): 3121 (O-H H hydrogen bridge); 1630
(C=0); 1585-1492 (C=C); 1218-1112 (C-O).
'"H-NMR (CDCl;, 500 MHz): & (ppm) 14,29
(s, 1H, -OH); 7,90 (d, 1H, Hy, J = 15,5 Hz); 7,78
(d, 1H, Ha, J = 15,5 Hz); 7,97 (d, 1H, Ha, Jap =
15,5 Hz); 7,89 (d, 1H, He, Js5 = 7,5 Hz); 7,74 (d,
1H, Hyp, Jba = 15,5 HZz); 7,61 (d, 2H, Hy-Hg, Jo3 =
Jes = 7,5 Hz, Joy = Jsy = 1,5 Hz); 7,43-7,38
(m, 3H, Hs,H4 Hs); 6,11 (d, 1H, Hs, Js3 =
2,5 Hz); 5,96 (d, 1H, Hz, Jss = 2,5 Hz); 3,92
(s, 3H, 6’-OMe); 3,84 (s, 3H, 4-OMe).

Téng hop cdc dan chéat (Z) - 2 - aryl
methylidene benzofuran - 3 (2H) - one (4a -4f)

56,3 (6-OMe), ESI m/z 284,09 [M+H]".
(Z)-4,6-dimethoxy-2- (pyridine-3-ylmethylen)
benzofuran-3(2H)-on (C4H1sNO4) - (4b): Hiéu
suat: 38% (phwong phap 2); tinh thé hinh kim,
mau vang, m.p. 182 — 183 °C. UV (Amax NM,
MeOH): 359; 307. IR (v cm™, KBr): 1703 (C=0);
1670-1601 (C=C); 1252-1157 (C-O); 1094-1026
(C-O). "H-NMR (DMSO-ds, 500 MHz): & (ppm)
9,04 (d, 1H, Hx, J2¢ = 1,5 Hz); 8,57 (dd, 1H, Hy,
Jys = 5 Hz, Jye = 1,25 Hz); 8,31 (m, 1H, Hg);
7,50 (m, 1H, Hs); 6,75 (s, 1H, H1o); 6,72 (d, 1H,
H7, J75 = 2 Hz); 6,35 (d, 1H, Hs, Js7 = 1,5 Hz);
3,92 (s, 3H, 4-OCH3); 3,89 (s, 3H, 6-O-CH,),
C-NMR (DMSO-ds, 125 MHz): & (ppm) 178,6

151,4 (C2); 150,1 (C3’); 148,7 (C1’); 136,8 (C5’); (C3); 169,2 (C6); 168,3 (C4); 159,0 (C9);
125,7 (C6'); 123,4 (C4); 108,9 (C10); 103,6 (C8);  151,4 (C2); 149,6 (C2'); 148,5 (C4’); 137,1 (C1’);
946 (C5); 90,1 (C7); 56,6 (4-OMe); 1284 (C6); 1239 (C5); 1058 (C10);
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103,8 (C8); 94,5 (C5); 90,1 (C7); 56,5 (4-OMe);
56,2 (6-OMe), ESI m/z 284,08 [M+H]".

(Z)-4,6-dimethoxy-2- (pyridine-4-ylmethylen)
benzofuran-3(2H)-on (C1sH13NO,) - (4c): Hiéu
suét: 82% (phwong phéap 1); bot mau vang, m.p.
223 — 224 °C. UV (Amax nm, MeOH): 356; 291.
IR (v cm™, KBr): 1706 (C=0); 1622-1590 (C=C);
1236-1162 (C-0); 1093-1035 (C-0). 'H-NMR
(DMSO-dg, 500 MHz): & (ppm) 8,67 (d, 2H, Hj3-
H5', J3f2' = J5'6'= 4,5 HZ), 7,81 (d, 2H, H2"H5', J6'5’
= Jy3 =6 Hz); 6,73 (d, 1H, H7, J = 1,5 Hz); 6,69
(s, 1H, Hqo); 6,37 (d, 1H, Hs, J57 = 1,5 Hz); 3,93
(s, 3H, 4-OCHs); 3,90 (s, 3H, 6-O-CH,),
C-NMR (DMSO-ds, 125 MHz): & (ppm) 178,7
(C3); 169,4 (C6); 168,4 (C4); 159,2 (C9); 150,2
(C3-C5’); 149,8 (C2); 139,3 (C1’); 124,2 (C2'-
C6’); 106,1 (C10); 103,6 (C8); 94,7 (C5); 90,2
(C7); 56,6 (4-OMe); 56,2 (6-OMe), ESI m/z
284,09 [M+H]".

(Z) - 2 - (furan - 2 - ylmethylen) - 4,6 -
dimethoxybenzofuran-3(2H)-on (C15H12NOs) - (4d):
Hiéu suét: 56% (phwong phap 2); bét mau vang,
m.p. 156 - 157 °C (kém phan hay).
UV (Amax M, MeOH): 390. IR (v cm™, KBr): 1697
(C=0); 1652-1598 (C=C); 1251-1158 (C-O);
1098-1022 (C-0). '"H-NMR (DMSO-ds, 500
MHZz): 6 (ppm) 7,93 (m, 1H, Hs); 7,08 (d, 1H, H3,
Jzq = 3,56 Hz); 6,72 (m, 1H, Hy); 6,66 (d, 1H, H-,
J75= 1 HZ); 6,64 (S, 1H, H10); 6,32 (d, 1H, H5, J57
= 1 Hz); 3,90 (s, 3H, 4-OCH3); 3,88 (s, 3H,
6-O-CH;), "C-NMR (DMSO-ds, 125 MHz):
3 (ppm) 178,4 (C3); 168,8 (C6); 167,9 (C4);
158,8 (C9); 148,1 (C1’); 145,9 (C3’); 145,2 (C2);
116,4 (C5’); 113,1 (C4’); 104,2 (C8); 98,2 (C10);
94,3 (C5); 89,9 (C7); 56,4 (4-OMe); 56,1
(6-OMe), ESI m/z 273,08 [M+H]".

(Z)-4,6-dimethoxy-2-(thiophen-2-ylmethylene)

(Z2)-1-benzyl-2-((4,6-dimethoxy-3-oxobenzofuran
-2(3H)-yliden) methyl) pyridinium (C3H2,0CINO,)
- (4aP): Hiéu suét: 22%; bot mau vang, m.p. 144
— 145 °C. UV (Amax NM, MeOH): 297. IR (v cm™,
KBr): 1698 (C=0); 1621-1586 (C=C); 1251-1158

benzofuran-3(2H)-on (C5H1,04S) - (4e): Hiéu
suét: 45% (phwong phéap 2); bot mau vang, m.p.
188 — 189 °C. UV (hmax Nm, MeOH): 393.
IR (v cm™, KBr): 1693 (C=0); 1648-1591 (C=C);
1288-1155 (C-O); 1098-1034 (C-O). 'H-NMR
(DMSO-dg, 500 MHz): & (ppm) 7,86 (d, 1H, Hs,
Jsq =5 Hz); 7,64 (d, 1H, Hz, J34 = 3,5 Hz); 7,20
(dd, 1H, Hy, Jgs = 5 Hz, Jyz = 3,5 Hz); 7,09 (s,
1H, Hyo); 6,62 (d, 1H, H7, J75= 2HZz); 6,32 (d, 1H,
Hs, Js7 = 2 Hz); 3,91 (s, 3H, 4-OCH3); 3,88 (s,
3H, 6-0O-CHs), "*C-NMR (DMSO-ds, 125 MHz): &
(ppm) 178,2 (C3); 168,8 (C6); 167,7 (C4); 158,8
(C9); 145,4 (C2); 134,9 (C1’); 133,1 (C3’); 131,8
(C5’); 128,0 (C4’); 104,6 (C8); 104,1 (C10); 94,4
(C5); 89,9 (C7); 56,5 (4-OMe); 56,1 (6-OMe),
ESI m/z 289,05 [M+H]".

(Z)-2-benzyliden-4,6-dimethoxybenzofuran-
3(2H)-on (Cy7H:404) - (4f: Hiéu sudt: 52%
(phwong phéap 2); tinh thé hinh kim, mau vang,
m.p. 156 — 157 °C. UV (Amax NM, MeOH): 368. IR
(v cm™, KBr): 1696 (C=0); 1657-1590 (C=C);
1249-1155 (C-O); 1097-1039 (C-O). 'H-NMR
(DMSO-dg, 500 MHz): & (ppm) 7,93 (d, 1H, Hx-
He, Jo3 = Jgs = 7,5 Hz); 7,49 (t, 1H, Hy — Hs,
J3’2'= J3'4' = J5'6'= J5'4' =75 HZ); 7,43 (m, 1H, H4');
6,73 (d, 1H, H7, J7s = 2 Hz); 6,72 (s, 1H, Hao);
6,36 (d, 1H, Hs, Js7 = 1,5 Hz); 3,92 (s, 3H,
4-OCH3); 3,90 (s, 3H, 6-O-CH3;), "C-NMR
(DMSO-dg, 125 MHz): & (ppm) 178,9 (C3); 169,0
(C6); 168,3 (C4); 158,9 (C9); 147,3 (C2); 1321
(C1’); 130,8 (C2’-C6’); 129,5 (C4); 128,9 (C3-
C5’); 109,4 (C10); 103,9 (C8); 94,4 (C5); 89,9
(C7); 56,5 (4-OMe); 56,1 (6-OMe), ESI m/z
283,09 [M+H]".

Téng hop dan chat pyridinium cuaa
(pyridinylmethylene) benzofuran-3 (2H) -on
(4aP, 4bP, 4cP)

(C-0); 1086-1033 (C-O). 'H-NMR (DMSO-ds,
500 MHz): & (ppm) 9,42 (d, 1H, Hy, Jzs = 5,5
Hz); 8,76-8,61 (m, 1H, Hs); 8,60 (d, 1H, He,
Jos = 8 Hz): 8,20 (m, 1H, Hy); 7,40-7,26 (m, 5H,
Hbenzyl ring); 6,90 (S, 1Ha H10); 6,65 (da 1H! H71
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J75= 1,56 Hz); 6,42 (d, 1H, Hs, Js7 = 1,5 Hz); 6,16
(s, 2H, Ha); 3,92 (s, 6H, 4-OCH; & 6-O-CHs),
*C-NMR (DMSO-ds, 125 MHz): & (ppm) 177,3
(C3); 170,1 (C6); 168,2 (C4); 159,7 (C9); 152,6
(C2); 147,4 (C3); 147,0 (CT1); 1458 (C5);
133,7, 1291, 128,8, 127,4 (Coenzy ring); 130,5
(C6%); 127,2 (C4’); 102,9 (C8); 96,9 (C10); 95,1
(C5); 90,8 (C7); 61,01 (C,); 56,8 (4-OMe); 56,5
(6-OMe), ESI m/z 374,13 (M").

(2)-1-benzyl-3- ((4,6-dimethoxy-3-
oxobenzofuran-2(3H)-yliden) methyl) pyridinium
- (4bP): Hiéu suét: 46%; tinh thé hinh khéi, mau
cam, m.p. 203 — 204 °C. UV (Amax NM, MeOH):
364 ; 293. IR (v cm™, KBr): 1696 (C=0); 1665-
1587 (C=C); 1262-1162 (C-O); 1091-1034 (C-O).
'H-NMR (DMSO-ds, 500 MHz): & (ppm) 9,59
(s, 1H, Hz); 9,23 (d, 1H, Hg, Jss= 6 Hz); 9,00
(d, 1H, He, Jgs= 8 Hz); 8,26 (dd, 1H, Hs, Jse =
8,25 Hz, Js4 = 6,25 Hz); 7,64-7,46 (m, 5H,
H benzyi ring); 6,91 (S, 1H, Hyo); 6,43 (d, 1H, H7, J7s
=2 Hz); 6,42 (d, 1H, Hs, Js7 = 2 Hz); 5,96 (s, 2H,
Ha,); 3,95 (s, 3H, 4-OCH3); 3,92 (s, 3H, 6-O-CHs),
C-NMR (DMSO-ds, 125 MHz): § (ppm) 178,1
(C3); 169,7 (C6); 168,2 (C4); 159,4 (C9); 150,4
(C2); 145,3 (C2’); 145,1 (C4’); 143,6 (C6’); 133,8
(C1); 133,1, 129,5, 129,2, 129,2 (Chpenzyi ring);
128,5 (C5’); 103,4 (C8); 101,6 (C10); 94,8 (C5);
90,4 (C7); 63,7 (Ca); 56,7 (4-OMe); 56,4
(6-OMe), ESI m/z 374,14 (M").

(Z)-1-benzyl-4- ((4,6-dimethoxy-3-
oxobenzofuran-2(3H)-yliden) methyl) pyridinium

- (4cP): Hiéu suét: 41%; tinh thé hinh kim, mau
cam, m.p. 188 — 189 °C. UV (Amax NM, MeOH):
384; 304. IR (v cm™, KBr): 1708 (C=0); 1636-
1580 (C=C); 1250-1137 (C-O); 1087-1035
(C-0). "H-NMR (DMSO-ds, 500 MHz): & (ppm)
9,25 (d, 2H, H3s-Hs, J32 = Jsg = 3,5 Hz); 8,45
(d, 2H, Hx-Hg, Jg5 = J23 = 3,5 Hz); 7,56-7,41 (m,
5 H, Hoenzyl ring); 6,89 (s, 1H, Hyo); 6,70 (d, 1H,
H7,J = 2 Hz); 6,41 (d, 1H, Hs, J57 = 1,5 Hz); 5,87
(s, 2H, H,); 3,93 (s, 3H, 4-OCHj3); 3,91 (s, 3H,
6-O-CHs), "*C-NMR (DMSO-ds, 125 MHz):
& (ppm) 178,2 (C3); 170,0 (C6); 168,3 (C4);
159,7 (C9); 152,9 (C1’); 148,7 (C2); 144,7 (C3'-
C5); 134,4, 129,3, 129,2, 128,7 (Hoenzy ring);
127,8 (C2-C¢’); 103,2 (C8); 102,4 (C10); 95,1
(C5); 90,8 (C7); 62,7 (H,); 56,8 (4-OMe); 56,5
(6-OMe), ESI m/z 374,14 (M").

Nhan xét

Hop chét (4a) va (4c) dwoc tdng hop bang
phuwong phap 1; trong khi (4b) (4d) (4e) (4f)
duwoc tébng hop bang phuwong phap 2. Dwéng
nhw vong B cang giau dién t& thi sy déng vong
bang CuBr,/DMSO cang khé va sy déng vong
bang H,0,/KOH (phan rng AFO) cang dé dang
va nguwoc lai.

Phan (rng gén nhém benzyl lén cac auron
chra nhan pyridin doi héi thoi gian dai (24 —
48 h) do sw can trd@ khéng gian cla nhan
benzofuranon.

Hoat tinh rc ché acetylcholinesterase in
vitro

Bang 1. Phan trdm trc ché AChE cia céac hop chét téng hop

Néng dé (uM) — (% tec ché AChE)

12,6 18,75 25 37,5 50 75 150
4a 13% 13% 14% 16%
4b 6% 4% 17% 20%
4c 6% 1% 13%
4d 0% 8% 3% 21%
4e 0% 0% 1%
4f 0% 0%

Két qua thir nghiém cho thay cé sw khac biét
trong hoat tinh khang acetylcholinesterase gitra
cac nhém auron. Dwong nhw cac auron cé vong
B la di vong thom (4a-4d) c6 hoat tinh

manh hon hop chét véi vong B la phenyl (4f).

Do d6 tan kém, ndng do6 thir nghiém thap cla
céc chét 4a-4f, chi c6 cac auron mudi pyridinium
dworc xac dinh gia tri ICso.
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Bang 2. ICs cac dan chét pyridinium va galanthamin (GNT)

Phwong trinh héi quy

Hop chat a b, R a, b, = ICso (UM)
4aP 0,492  -0,020 0,989 0,483  -0,158 0,971 24,7754 + 1,7840
4bP 0,559 1,287 0,971 0,542 0,125 0,988 0,0403 + 0,0013
4cP 0,579 1,261 0,993 0,563 1,229 0,995 0,0496 + 0,0012
GNT 0,367 0,323 0,995 0,348 0,346 0,998 3,2578 + 0,5602

Ba dan chéat pyridinium (4aP, 4bP, 4cP)
thé hién hoat tinh &c ché AChE tét (bang 2).
Déc biét, 4bP va 4¢P |a hai hop chéat e ché
AChE manh véi gia tri ICso 1an lwot 0,040 uM va

Nghién ctru docking

() (b)

0,05 uM, (gap 65 - 80 lan so véi galanthamin).
R& rang nhém benzyl trong cu tric déng vai trd
quan trong trong hoat tinh trc ché AChE.

= == == |nteraction

(©)

Hinh 2. Céu dang docking ctia 4bP i1DX6 (a); xép chéng céu tric 4bP (b) va 4cP (c)
lén céu truc donepezil (mau cam) trong hém xuc téc cia AChE (1EVE)

Két qud docking goi y rdng 4bP va 4cP
khéng twong tac truc tiép, ddng thoi cling khéng
tao béat ky lién két hydro ndo véi bd ba xuc tac
hay tui «oxy-anion». Mat khac, cac twong tac
tap trung chd yéu & vi tri anion thir cép, thanh
phan quan trong dan co chét t¢i bd ba xuc tac.
Theo d6, nhan benzyl tao twong tac n-n quan
trong v&i Trp84 — «hoa tiéu chinh»  cla
acetylcholin. Phirc hop nay con dwoc lam bén
bang rat nhiéu twong tac nhuw cation-n va n-n
subt doc chiéu dai hém xuc tac. Co ché tuwong
tv da dwoc bao cao va xac nhan & donepezil
bang nhiu xa tia X . Hon niva, két qua
con cho thdy twong tac n-n cla 4bP va 4cP

v&i Trp279 ving ngoai bién. Diéu nay cling mé&
ra hy vong vé viéc 2 chat nay lam gidm su thanh
lap cac mang pB-amyloid.

Két luan

Nham phat trién cac chat @c ché
acetylcholinesterase md&i, nghién ctru nay da
tbng hop dwoc 9 dan chat di vong (Z2)-2-
arylmethylidenebenzofuran-3(2H)-on qua trung
gian cac chalcon twong ¢ng bang 2 phuwong
phap. Két qua cho thdy phwong phap st dung
phan trng AFO don gian, than thién v&i moi
trwong hon va dé thu duwoc san pham tinh khiét.
Th&r nghiém sang loc hoat tinh (rc ché AchE
in vitro cho thdy cac dan chéat c6 vong B la
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di vong thom cé hoat tinh manh hon so véi dan
chéat chira vong B la phenyl. D&c biét nghién
ctru da phat hién 2 auron pyridinium (4bP, 4cP)
la 2 hop chat méi (Sci Finder 11/2020), khang
acetylcholinesterase véi gia tri ICsy kha thap
(vai chuc nanomol).
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