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Summary
Synthesis of 24 assymetric Monocarbonyl Analogues of Curcumin (MACs) which
containing 1-(4-nitrophenyl)-1H-pyrazole and 1,3-diphenyl-1H-pyrazole heterocyclics
was executed in terms of evaluating their biological activities. This process integrates
intermediates A (1H-pyrazole-4-carbaldehyde derivatives) and intermediates B (4-
phenylbut-3-en-2-one derivatives) through aldolisation reaction in particular condition.
These compounds were structurally identified by melting point, thin layer
chromatography, IR, MS, 'H-NMR and '3C-NMR.
Keywords: curcumin, MACs, 1H-pyrazole, aldol condensation.
Dit vin dé
Vi nhitng hoat tinh sinh hoc day hira hen nhu chdng oxy héa '], khang ndm @), chéng
ung thu P! hay kha ning diéu hoa mién dich ), curcumin da tré thanh mot trong nhing
hudng nghién ctru duge quan tim nhat hién nay. Tuy nhién, nhitng han ché vé sinh kha
dung duong udng ciing nhu tinh kém 6n dinh trong méi trudng co thé ) da can tro
curcumin tré thanh tac nhan diéu tri bénh tiém ning. Piéu nay dd mé ra hudng téng hop
nhoém chat twong ddng curcumin kiéu monocarbonyl (Mono Carbonyl Analogues -
MACs) ®1 v6i sy mé rong khung céu trac di vong 1 H-pyrazol. Nghién ctru di tién hanh
téng hop MACs khong ddi xing véi muc tiéu 1am phong pht va da dang vé ca céu trac
va hoat tinh cia MAC:s, tir d6, thuc hién céc thir nghi¢m danh gié hoat tinh sinh hoc trén

céc chat tong hop duoc.



Nguyén li¢u, thiét bi va phwong phap nghién ciru

Déi twong

Tiép nbi hudng nghién ciru trude ddy, cdu traic MACs duogc thiét ké dua trén cac
nghién ctru lién quan ciu tric-tac dung da duoc thyuc hién (23 theo hudng mo rong cac
hoat tinh sinh hoc dang cht ¥ va cai thién sinh kha dung. Cu thé, (A) khung di vong 1 H-
pyrazol gan thém nhém thé cong kénh 1,3-diphenyl; (B) khung phenyl véi nhom thé 4-
nitro hodc khong thé; (C) khung phenyl véi cac nhém thé cloro, fluoro, methoxy hoic
khong thé; (D) khung phenyl v6i cac nhom thé day electron chira oxy (hydroxy,
methoxy) (Hinh 1).

Hinh 1. Pinh hudng ciu tric ciia MACs trong nghién ciru

Nguyén ligu va thiét b

Hoa chat, dung mdi va ban nhom sic ky 16p mong silica gel 60 Fass sir dung trong
nghién ctru c6 ngudn gde tir cong ty Merck, Sigma-Aldrich, Fischer Scientific va AK
Scientific, duoc st dung truc tiép khong tinh ché thém. Diém chay dugc do bang may
Sanyo-Gallenkamp; phd hong ngoai duge do bang may IRAffinity-1S Shimadzu. Pho
khéi duoc do bang may sic ky 1ong-khdi phé LC-MS Shimadzu, Vién Kiém nghiém
TP. H6 Chi Minh. Ph6 'H-NMR va 3C-NMR duogc do bang may cong huong tir hat
nhan Bruker Avance I1 500-125 MHz, Vién Han 1am Khoa hoc-Cong nghé¢, TP. Ha Noi.

Phwong phdp nghién ciru

Phan tng aldol hoa ghép cac din chét 1,3-diphenyl-1H-pyrazol-4-carbaldehyd hoic
1-(4-nitrophenyl)- 1 H-pyrazol-4-carbaldehyd véi cac dan chét trung gian 4-phenyl-but-
3-en-2-on (B.1-B.4) theo ti 16 mol 1: 1, trong d6, phuong phap tong hop cac chét trung



gian (A.1-A.6) di dugc mo ta trude day!”l. Phan tmg duoc tién hanh trong diéu kién
nhiét d6 60 °C, véi sy xtc tac cuia KOH trong EtOH ndng d6 4% (kl/tt) (Hinh 2). Khi
phan tng két thuc, thém mot luong nude cat vira du va trung hoa bang HC1 dic. Loc ria

tua thu dugc v6i nude cit, sau do, tinh ché bang phuong phap két tinh lai hodc sic ki

cOt.
Xz
I\ - o
Ny = KOH (4% kl/tt), 60 °C
+ Y

X, Xz
A1 Xy =H, X, = H
A2:X;=H,X,=F B.1:Y = 3-OCHj, 4-OH
A.3: X; = H, X, = OCHj B.2: Y = 3-OH, 4-OCH,
A4 X;=NO,, X, = H B.3:Y =3, 4, 5-(OCHjz)3
A5 Xy =NOy, X, = F B.4:Y = 3, 5-(OCH3),, 4-OH

A.6: X1 = NOy, Xy = OCH3
Hinh 2. So d6 tong hop MACs khong ddi xing

Kiém nghiém: Diém chay, sic ky 16p mong (TLC), phd IR, MS, 'H-NMR, *C-NMR

Két qué va ban luan

Tong hop 12 MACs tir phenylhydrazin (al-c4): cdc chat sau khi tinh ché cé hiéu sudt
tong hop trung binh (38-67 %) véi thoi gian phan vmg kha dai (trung binh tir 10-16 gio).

Tong hop 12 MACs tir nguyén liéu 4-nitrophenyl hydrazin (d1- f4): hiéu suit cua qua
trinh tong hop thip-trung binh (10-50 %). Thoi gian phan tng twong dbi dai, da sb kéo
dai tir 10-26 gio.

(1E,4E)-1-(1,3-diphenyl-1H-pyrazol-4-yl)-5-(4-hydroxy-3-methoxyphenyl)penta-1,4-dien-
3-on (al): tinh thé mau vang, hiéu suit 47%, mp. 146-149 °C. IR (ATR, v cm™): 3362, 3122,
3055, 2943, 1645, 1578. MS (ESI, m/z): C27H»N>O5 [M+H]" du kién: 423,1703; [M+H]" tim
thdy: 423,1673. 'H-NMR (500 MHz, DMSO-ds,  ppm): 9,67 (s, 1H); 9,25 (s, 1H); 7,95 (dd,
J=1va9 Hz, 2H); 7,68 (dd, J = 1,5 va 8,5 Hz, 2H); 7,66 (d, J = 16 Hz, 1H); 7,61 (d, J = 16
Hz, 1H); 7,60-7,55 (m, 4H); 7,50 (tt, J= 1 va 6 Hz; 1H); 7,40 (t, J= 7.5 Hz, 1H); 7,35 (d, J =
2 Hz, 1H); 7,32 (d, J = 16 Hz, 1H); 7,19 (dd, J= 1,5 va 8 Hz, 1H); 7,00 (d, J= 16 Hz, 1H); 6,85
(d, J=8,5 Hz, 1H); 3,85 (s, 3H). ¥C-NMR (125 MHz, DMSO-ds, & ppm): 187,9; 152,6; 149,6;



148,0; 143,3; 139,0; 132,0; 131,9; 129,7; 128,8; 128,6; 128,4; 128,4; 127,1; 126,1; 125,0;
123,5; 123,3; 118,7; 117,8; 115,7; 111,3; 55,6.

(1E;4E)-1-(1;3-diphenyl-1H-pyrazol-4-yl)-5-(3-hydroxy-4-methoxyphenyl)penta-1;4-
dien-3-on (a2): tinh thé mau vang, hiéu suit 54%, mp. 190-193 °C. IR (ATR, v cm™): 3178;
3121; 3039; 2841; 1630; 1597. MS (ESI, m/z): C27H»N20; [M+H]" du kién: 423,1703;
[M+H]" tim thay: 423,1678. "TH-NMR (500 MHz, DMSO-ds, 8 ppm): 9,24 (s, 1H); 9,23 (s,
1H); 7,95 (d, J = 8 Hz, 2H); 7,68 (d, J =7 Hz, 2H); 7,61 (d, J = 16,0 Hz, 1H); 7,61 (d, J= 16
Hz, 1H); 7,63-7,55 (m, 4H); 7,51 (t, J= 7,5 Hz, 1H); 7,41 (t, /= 7,5 Hz, 1H); 7,30 (d, J = 16
Hz, 1H); 7,19-7,17 (m, 2H); 7,00 (d, J = 8 Hz, 1H); 6,90 (d, J = 16 Hz, 1H); 3,83 (s, 3H). 1*C-
NMR (125 MHz, DMSO-ds, 6 ppm): 187,8; 152,6; 150,2; 146,7; 142,9; 139,0; 132,1; 132,0;
129,7; 128,8; 128,7; 128,4; 128,4; 127,4; 127,1; 125,0; 124,0; 121,6; 118,7; 117.8; 114,2;
112,1; 55,6.

(1E,4E)-1-(1,3-Diphenyl-1H-pyrazol-4-yl)-5-(3,4,5-trimethoxyphenyl)-penta-1,4-dien-3-
on (a3): tinh thé mau vang nhat, hiéu suat 40%, mp. 196-198 °C. IR (ATR, v cm™): 3127;
3063; 2828; 1651; 1595. MS (ESL m/z): C20H26N204 [M+H]" du kién: 467,1972; [M+H]* tim
thay: 467,2031. "TH-NMR (500 MHz, DMSO-ds, 8 ppm): 9,27 (s, 1H, Hs,); 7,96 (d, J= 7,5 Hz,
2H, Haw, 6b); 7,69 (d, J = 6,5 Hz, 2H, Hac, 6c); 7,65 (d, J = 16,5 Hz, 2H, H., 5); 7,60-7,55 (m, 4H,
Hsb, 5b, 3¢, 5¢); 7,51 (t, J =7 Hz, 1H, Hac); 7,41 (t, J=7,5 Hz, 1H, Ha); 7,35 (d, /= 15,5 Hz, 1H,
Hs); 7,16 (d, J =16 Hz, 1H, H>); 7,10 (s, 2H, Haq, 64); 3,85 (s, 6H, Hs, 8); 3,72 (s, 3H, Hy). 3C-
NMR (125 MHz, DMSO-ds, 6 ppm): 188,0; 153,1; 152,7; 142,8; 139,6; 138,9; 132,5; 132,0;
130,1; 129,7; 128,8; 128,7; 128,4; 127,1; 126,0; 124,7; 118,7; 117,7; 106,0; 60,09; 56,0.

(1E,4E)-1-(1,3-Diphenyl-1H-pyrazol-4-yl)-5-(4-hydroxy-3,5-dimethoxy phenyl)penta-1,4-
dien-3-on (a4): tinh thé mau vang, hiéu suat 38%, mp. 181-183 °C. IR (ATR, v cm™): 3510;
3125; 3055; 2843; 1651; 1508. MS (ESI, m/z): CosH2aN2Os [M+H]" du kién: 453,1815;
[M+H]" tim thdy: 453,1794. "TH-NMR (500 MHz, DMSO-ds, 8 ppm): 9,26 (s, 1H, s,); 9,06 (s,
1H, Hon); 7,96 (d, J = 7,5 Hz, 2H, Ha, 6v); 7,70 (d, J= 7 Hz, 2H, Hac, 6c); 7,68 (d, J = 15,5 Hz,
1H, Hs); 7,63 (d, J = 15,5 Hz, 1H, H1); 7,61-7,56 (m, 4H, Hap, sb, 3¢, 5¢); 7,51 (t, J=7 Hz, 1H,
Hac); 7,41 (t, J=17,5 Hz, 1H, Hay); 7,35 (d, /= 16 Hz, 1H, H>); 7,08 (s, 2H, H24,64); 7,06 (d, J
=16 Hz, 1H, Ha); 3,85 (s, 6H, He, 7). 3*C-NMR (125 MHz, DMSO-de, & ppm): 197,4; 162,1;
157,6; 153,1; 148,5; 148,1; 141,5; 141,5; 139,2; 138,3; 138,1; 137,9; 137,8; 136,6; 134.,4;
134,4; 133,5; 128,2; 127,3; 115,9; 65,6.



(1E,4E)-1-(3-(4-fluorophenyl)-1-phenyl-1H-pyrazol-4-yl)-5-(4-hydroxy-3-
methoxyphenyl)penta-1,4-dien-3-on (b1): tinh thé mau vang, hiéu suit 37%, mp. 177-179 °C.
IR (ATR, v cm™): 3447; 3121; 3065; 2932; 1647; 1508; 1238. MS (ESI, m/z): C27H21N203F
[M-H] du kién: 439,1459; [M-H] tim thay: 439,1437. 'H-NMR (500 MHz, DMSO-ds, & ppm):
9,68 (s, 1H, Hon); 9,25 (s, 1H, Hsa); 7,95 (d, J = 8 Hz, 2H, Hac 6c); 7,73 (dd, J = 5,5; 8,5 Hz,
2H, Hac, 5¢); 7,66 (d, J = 16 Hz, 1H, Hs); 7,59 (d, J = 15 Hz, 1H, H); 7,57 (t, J = 8,5 Hz, 2H,
Hsb, 3b); 7,41-7,38 (m, 3H, Hoaw, 6b, 4v); 7,35 (s, 1H, H2q); 7,31 (d, J= 16 Hz, H2); 7,19 (d, J =8
Hz, 1H, Heq); 7,02 (d, J = 16 Hz, 1H, Ha); 6,85 (d, J = 8 Hz, 1H, Hsa); 3,85 (s, 3H, He). 13C-
NMR (125 MHz, DMSO-ds, 6 ppm): 187,8; 163,3; 161,4; 151,6; 149,6; 148,0; 143,3; 138,9;
131,7; 130,5; 129,7; 128,4; 127,1; 126,1; 125,1; 123,5; 123,3; 118,7; 117,7; 115,9; 115,7;
111,4; 55,6.

(1E,4E)-1-(3-(4-fluorophenyl)-1-phenyl-1H-pyrazol-4-yl)-5-(3-hydroxy-4-
methoxyphenyl)penta-1,4-dien-3-on (b2): tinh thé mau vang tuoi, hiéu suat 61%, mp. 199-201
°C.IR (ATR, vem™): 3281; 3154; 3005; 2932; 1595; 1504; 1094. MS (ESI, m/z): C27H21N203F
[M-H] du kién: 439,1459; [M-H] tim thay: 439,1410. '"H-NMR (500 MHz, DMSO-ds, & ppm):
9,24 (s, 2H, Hsa, 0n); 7,94 (d, J= 8 Hz, 2H, Hac, 6c); 7,72 (dd, J=5,5; 8 Hz, 2H, Hac, 5¢); 7,61 (d,
J =16 Hz, 1H, Hs); 7,58 (d, J = 15,5 Hz, 1H, H1); 7,58 (t, J = 7,5 Hz, 2H, Hsp, 5b); 7,42-7,38
(m, 3H, Hab, 6v,4v); 7,29 (d, J = 15,5 Hz, 1H, Hy); 7,19-7,17 (m, 2H, H24,64); 7,00 (dd, J = 9 Hz,
1H, Hsq); 6,92 (d, J = 16 Hz, 1H, Ha); 3,83 (s, 3H, He). 13*C-NMR (125 MHz, DMSO-ds, &
ppm): 187,8; 163,4; 161,4; 151,6; 150,2; 146,8; 143,0; 138,9; 131,9; 130,5; 129,7; 128,5; 127,4;
127,1; 125,2; 123,9; 121,6; 118,7; 117,7; 115,9; 114,3; 112,1; 55,6.

(1E,4E)-1-(3-(4-fluorophenyl)-1-phenyl-1H-pyrazol-4-yl)-5-(3,4,5-
trimethoxyphenyl)penta-1,4-dien-3-on (b3 ): tinh thé mau vang nhat, hi¢u suit 43%, mp. 185-
187 °C. IR (ATR, v em™): 3129; 3069; 2833; 1653; 1504; 1130. MS (ESIL, m/z): C20H2sN2O4F
[M-H] duy kién: 483,1721; [M-H] tim thay: 483,1727. "TH-NMR (500 MHz, DMSO-ds, 8 ppm):
9,26 (s, 1H, Hsa); 7,95 (d, J = 7,5 Hz, 2H, Hac 6c); 7,73 (dd, J = 5,5; 7,5 Hz, 2H, Hac, 5¢); 7,68
(d, J=16,5 Hz, 1H, Hs); 7,61 (d, J = 16,5 Hz, 1H, Hy); 7,58 (t, J = 7,5 Hz, 2H, H3p, 5v); 7,42-
7,38 (m, 3H, Hop, 6b, 4v); 7,33 (d, J= 15,5 Hz, 1H, H»); 7,16 (d, /=16 Hz, 1H, Ha4); 7,10 (s, 2H,
Had, 64); 3,85 (s, 6H, He, 8); 3,72 (s, 3H, Hy). *C-NMR (125 MHz, DMSO-ds, 8 ppm): 188,0;
163,4; 161,4; 153,1; 151,7; 142,8; 139,6; 138,9; 132,3; 130,5; 130,2; 129,7; 128,4; 127,1;
125,9; 124,9; 118,7; 117,7; 115,9; 106,0; 60,1; 56,0.



(1E,4E)-1-(3-(4-fluorophenyl)-1-phenyl-1H-pyrazol-4-yl)-5-(4-hydroxy-3, 5-
dimethoxyphenyl)penta-1,4-dien-3-on (b4 ): tinh thé mau vang, hiéu suit 55%, mp. 167-169
°C.IR (ATR, vem™): 3482; 3123; 3063; 2847; 1657; 1508; 1109. MS (ESI, m/z): C2sH23N204F
[M-H] du kién: 469,1564; [M-H] tim thiy: 469,1535. 'H-NMR (500 MHz, DMSO-ds, & ppm):
9,24 (s, 1H, Hsa); 9,02 (s, 1H, Hon); 7,95 (d, J = 8 Hz, 2H, Hac 6c); 7,73 (dd, J = 6; 7,5 Hz, 2H,
Hsc, sc); 7,66 (d, J =16 Hz, 1H, Hs); 7,59 (d, J = 15 Hz, 1H, Hi); 7,57 (t, J = 7,5 Hz, 2H, Hap,
sb); 7,41-7,38 (m, 3H, Hop, 6b, 4v); 7,32 (d, J =16 Hz, 1H, H»); 7,06 (s, 2H, Haq,64); 7,05 (d, J =
15 Hz, 1H, Ha); 3,84 (s, 6H, Hg, 7). 3C-NMR (125 MHz, DMSO-de, § ppm): 187,8; 161,4;
151,6; 148,1; 143,6; 138,9; 138,6; 131,7; 130,5; 129,7; 128,4; 127,1; 125,0; 124,9; 124,0;
118,7; 117,8; 115,9; 115,7; 106,4; 56,1.

(1E,4E)-1-(4-hydroxy-3-methoxyphenyl)-5-(3-(4-methoxyphenyl)-1-phenyl-1H-pyrazol-
4-yl)penta-1,4-dien-3-on (cl ): tinh thé mau vang, hiéu suit 38%, mp. 197-199 °C. IR (ATR,
v em™): 3406; 3127; 3065; 2839; 1649; 1508. MS (ESI, m/z): C2sH24N204 [M-H]" du kién:
451,1659; [M-H] tim thay: 451,1624. '"H-NMR (500 MHz, DMSO-ds, & ppm): 9,69 (s, 1H,
Hon); 9,21 (s, 1H, Hsa); 7,94 (d, J = 8 Hz, 2H, Hab, 6v); 7,66 (d, J =16 Hz, 1H, H1); 7,61 (d, J =
15,5 Hz, 1H, Hs); 7,61 (d, J = 8,5 Hz, 2H, Hac, c); 7,56 (t, J = 7,5 Hz, 2H, Hap, sb); 7,38 (t, J =
7,5 Hz, 1H, Hap); 7,35 (d, J = 1,5 Hz, 1H, H2a); 7,31 (d, J= 15,5 Hz, 1H, Ha); 7,19 (dd, J = 1,5;
8 Hz, 1H, Hea); 7,11 (d, /=9 Hz, 2H, Hs., s¢); 7,01 (d, J = 16 Hz, 1H, H»); 6,85 (d, J = 8 Hz,
1H, Hsa); 3,85 (s, 3H, He); 3,83 (s, 3H, H7). BC-NMR (125 MHz, DMSO-ds, & ppm):
187,9;159,7; 152,5; 149,6; 148,0; 143,2; 139,0; 132,2; 129,7; 129,6; 128,2; 126,9; 126,2; 124,7;
124,4; 123,6; 123,3; 118,6; 117,6; 115,7; 114,3; 111,3; 55,7; 55,2.

(1E,4E)-1-(3-hydroxy-4-methoxyphenyl)-5-(3-(4-methoxyphenyl)-1-phenyl-1H-pyrazol-
4-yl)penta-1,4-dien-3-on (c2): tinh thé mau vang, hiéu sudt 42%, mp. 155-157 °C. IR (ATR,
vem™): 3125; 3057; 2839; 1643; 1504. MS (ESI, m/z): C2sH24N204 [M-H]" du kién: 451,1659;
[M-H] tim thy: 451,1622. "H-NMR (500 MHz, DMSO-ds, & ppm): 9,22 (s, 1H, Hs,); 7,94 (d,
J=17,5Hz, 2H, Ha, 6v); 7,60 (d, J= 15,5 Hz, 1H, H1); 7,60 (d, J = 8,5 Hz, 2H, Hac 6c); 7,59 (d,
J=16Hz, 1H, Hs); 7,57 (t, J= 7,5 Hz, 2H, H3p, 5v); 7,39 (t, /=7 Hz, 1H, Hap); 7,30 (d, J= 15,5
Hz, 1H, Ha); 7,16 (d, J =2 Hz, 1H, Haa); 7,13-7,09 (m, 3H, Hsc, 5¢, 64); 6,96 (d, J = 8,5 Hz, 1H,
Hsq); 6,86 (d, J = 16 Hz, 1H, H>); 3,84 (s, 3H, Hs); 3,82 (s, 3H, H7). 3C-NMR (125 MHz,
DMSO-ds, 6 ppm): 187,8; 164,9; 159,6; 152,5; 150,8; 148,3; 143,2; 139,0; 132,2; 129,7; 129,6;
128,2; 127,5; 126,9; 124,6; 124,4; 123,7; 120,6; 118,6; 117,6; 114,3; 112,0; 55,5; 55,2.



(1E,4E)-1-(3-(4-methoxyphenyl)-1-phenyl-1H-pyrazol-4-yl)-5-(3,4,5-
trimethoxyphenyl)penta-1,4-dien-3-on (c3): tinh thé mau vang nhat, hiéu suit 45%, mp. 177-
179 °C. IR (ATR, v em™): 3127; 3003; 2835; 1653; 1506. MS (ESIL, m/z): C30H2sN20s [M-H]"
du kién: 495,1921; [M-H] tim thiy: 495,1944. '"H-NMR (500 MHz, DMSO-ds, & ppm): 9,22
(s, 1H, Hsa); 7,94 (d, J= 8 Hz, 2H, Haw, 6v); 7,67 (d, J =16 Hz, 1H, Hs); 7,64 (d, /=16 Hz, 1H,
H)); 7,61 (d, J = 8 Hz, 2H, Hac 6c); 7,57 (t, J= 7,5 Hz, 2H, H3p, 5v); 7,38 (t, J =7 Hz, 1H, Hap);
7,32 (d,J=15,5Hz, 1H, H»); 7,15 (d, J= 16 Hz, 1H, Hy); 7,11 (d, J= 8,5 Hz, 2H, H3c, 5¢); 7,09
(s, 2H, Hag, 64); 3,85 (s, 6H, H7y); 3,83 (s, 3H, He); 3,72 (s, 3H, Hg). PC-NMR (125 MHz,
DMSO-ds, 6 ppm): 188,0; 159,7; 153,1; 152,6; 142,7; 139,6; 138,9; 132,8; 130,2; 129,7; 129,6;
128,2; 127,0; 126,0; 124,5; 124,3; 118,6; 117,5; 114,3; 106,0; 60,1; 56,0; 55,2.

(1E,4E)-1-(4-hydroxy-3,5-dimethoxyphenyl)-5-(3-(4-methoxyphenyl)-1-phenyl-1H-
pyrazol-4-yl)penta-1,4-dien-3-on (c4): tinh thé mau vang, hiéu suat 49%, mp. 186-188 °C. IR
(ATR, v ecm™): 3522; 3125; 3063; 2841; 1651; 1510. MS (ESI, m/z): C29H2N2Os [M-H] dy
kién: 481,1764; [M-H] tim thay: 481,1704. 'H-NMR (500 MHz, DMSO-ds, 8 ppm): 9,20 (s,
1H, Hsa); 9,01 (s, 1H, Hon); 7,93 (d, J =8 Hz, 2H, Hap, 6v); 7,66 (d, J = 16 Hz, 1H, H1); 7,61 (d,
J=8,5Hz, 2H, Hac,6c); 7,61 (d, J = 16 Hz, 1H, Hs); 7,57 (t, J = 7,5 Hz, 2H, H3p, 5v); 7,39 (t, J =
7,5 Hz, 1H, Hav); 7,31 (d, J = 16 Hz, 1H, Ha4); 7,12 (d, J = 8,5 Hz, 2H, Hsc, 5¢); 7,06 (s, 2H, Haq,
6d); 7,04 (d, J = 16,5 Hz, 1H, H»); 3,84 (s, 9H, He, 7,3). *C-NMR (125 MHz, DMSO-ds, 5 ppm):
187,8; 159,7; 152,5; 148,1; 143,5; 139,0; 138,6; 132,2; 129,7; 129,6; 128,1; 126,9; 124.9;
124,6; 124,4; 124,1; 118,6; 117,6; 114,3; 106,4; 56,1; 55,2.

(1E,4E)-1-(4-hydroxy-3-methoxyphenyl)-5-(1-(4-nitrophenyl)-3-phenyl-1H-pyrazol-4-
yl)penta-1,4-dien-3-on (d1): tinh thé mau vang dam, hi¢u suit 47%, mp. 247-250 °C. IR (ATR,
v em™): 3410; 3115; 3003; 2839; 1645; 1595; 1514 va 1341. MS (ESI, m/z): C27H21N30s [M-
H]" du kién: 466,1404; [M-H]" tim thay: 466,1371. "TH-NMR (500 MHz, DMSO-ds, 8 ppm):
9,67 (s, 1H, Hon); 9,44 (s, 1H, Hsa); 8,45 (dd, J = 7; 2 Hz, 2H, Hsp, sv); 8,21 (dd, J=7; 2 Hz,
2H, Hov, 6b); 7,71 (d, J =7 Hz, 2H, Hac, 6c); 7,65 (d, J = 16 Hz, 1H, H1); 7,59 (d, J =7 Hz, 2H,
Hsc, se); 7,59 (d, J =16 Hz, 1H, Hs); 7,53 (t, J =7 Hz, 1H, Hac); 7,35 (s, 1H, Hoa); 7,33 (d, J =
16 Hz, 1H, Ha); 7,19 (dd, J = 8,5; 2 Hz, 1H, Hea); 7,01 (d, J = 16 Hz, 1H, H>); 6,85 (d, J =8
Hz, 1H, Hsq); 3,85 (s, 3H, He). '3*C-NMR (125 MHz, DMSO-ds, 5 ppm): 187,8; 153,8; 149.,6;
148,0; 145,3; 143,5; 143,3; 131,4; 131,2; 129,2; 129,0; 128,9; 128,4; 126,0; 125,9; 125,5;
123,4; 119,1; 118,8; 115,7; 111,4; 55,7.



(1E,4E)-1-(3-hydroxy-4-methoxyphenyl)-5-(1-(4-nitrophenyl)-3-phenyl-1H-pyrazol-4-
yl)penta-1,4-dien-3-on (d2): tinh thé mau vang nga nau, hiéu suat 39%, mp. khong xac dinh
duoc. IR (ATR, v ecm™): 3115; 3012; 2833; 1651; 1580; 1501 va 1337. MS (ESI, m/z):
C27H21N30s [M-H] du kién: 466,1404; [M-H] tim thdy: 466,1372. "TH-NMR (500 MHz,
DMSO-ds, 6 ppm): 9,61 (s, 1H, Hsa); 8,45 (dd, J=7,5; 2 Hz, 2H, H3p, 5v); 8,26 (dd, J=7; 2 Hz,
2H, Hoy, 6v); 7,70 (d, J = 7 Hz, 2H, Hoc 6c); 7,68 (d, J = 15 Hz, 1H, Hi); 7,59 (t, /= 8 Hz, 2H,
Hsc, sc); 7,58 (d, J= 15,5 Hz, 1H, Hs); 7,53 (t, J= 7,5 Hz, 1H, Hac); 7,43 (d, J = 15,5 Hz, 1H,
Has); 7,23(d, J=2 Hz, 1H, H24); 7,19 (dd, J = 8,5; 2 Hz, 1H, Heq); 7,00 (d, J= 8,5 Hz, 1H, Hsa);
6,88 (d, /=16 Hz, 1H, H>); 3,82 (s, 3H, He). ¥*C-NMR (125 MHz, DMSO-ds, & ppm): 187.9;
153,8; 150,3; 146,9; 145,3; 143,4; 143,3; 131,5; 131,3; 129,6; 129,1; 128,9; 128,4; 125,8;
125,5; 124,2; 124,0; 121,6; 119,1; 118,9; 114,2; 112,1; 55,6.

(1E,4E)-1-(1-(4-nitrophenyl)-3-phenyl-1H-pyrazol-4-yl)-5-(3,4,5-trimethoxyphenyl)-
penta-1,4-dien-3-on (d3): tinh thé mau vang nhat, hi¢u suit 42%, mp. 263-266 °C. IR (ATR,
vem™): 31215 3001; 2837; 1651; 1593; 1504 va 1333. MS (ESI, m/z): C29HasN3Og [M+H]" du
kién: 512,1823; khong thé tim thay dinh. "H-NMR (500 MHz, DMSO-ds, & ppm): 9,30 (s, 1H,
Hsa); 9,19 (dd, J =9 Hz, 2H, Haw, 6v); 8,40 (dd, J = 9,5 Hz, 2H, H3p, sv); 7,71 (d, J =7 Hz, 2H,
Hac, 6c); 7,62 (d, J= 15,5 Hz, 1H, H1); 7,59 (d, J = 15 Hz, 1H, Hs); 7,56 (t, J =7 Hz, 2H, Hac,
sc); 7,51 (t,J =7 Hz, 1H, Hac); 7,26 (d, J= 16Hz, 1H, H-4); 7,09 (d, J = 16 Hz, 1H, H-2); 7,06
(d, J=9,5 Hz, 2H, H-2d, 6d); 3,87 (s, 6H, H-6, 8); 3,76 (s, 3H, H-7). 3C-NMR (125 MHz,
DMSO-ds, 6 ppm): 187,6; 153,5; 152,9; 145,2; 143,0; 142,3; 140,1; 131,4; 131,3; 129,7; 128,9;
128,5; 128,4; 128,0; 125,8; 125,4; 124,9; 118,8; 118,6; 106,3; 59,8; 56,0.

(1E,4E)-1-(4-hydroxy-3,5-dimethoxyphenyl)-5-(1-(4-nitrophenyl)-3-phenyl-1 H-pyrazol-
4-ylpenta-1,4-dien-3-on (d4): tinh thé mau vang nga nau dam, hiéu suat 20%, mp. 259-261
°C. IR (ATR, v cm™): 3501; 3119; 3001; 2843; 1647; 1595; 1506 va 1333. MS (ESI, m/z):
C2sH23N306 [M+H]" du kién: 498,1666; [M+H]" tim thdy: 498,1689. "TH-NMR (500 MHz,
DMSO-ds, 8 ppm): 9,41 (s, 1H, Hsa); 9,05 (s, 1H, Hon); 8,42 (d, J =9 Hz, 2H, Hsp, sb); 8,18 (d,
J =9 Hz, 2H, Habeb); 7,69 (d, J =7 Hz, 2H, Hac, 6c); 7,65 (d, J = 16 Hz, 1H, Hy); 7,57 (d, J =
7,5 Hz, 2H, Hsc, 5¢); 7,57 (d, J = 15,5 Hz, 1H, Hs); 7,52 (t, /=7 Hz, 1H, Hac); 7,33 (d, J= 15,5
Hz, 1H, Ha); 7,053-7,015 (m, 3H, H2, 24, 6d); 3,84 (s, 6H, He, 7). 3C-NMR (125 MHz, DMSO-
ds, 0 ppm): 187,7; 153,8; 148,1; 145,2; 143,8; 143,3; 138,7; 131,4; 131,2; 129,1; 129,0; 128,9;
128,4; 125,8; 125,5; 124,8; 123,9; 119,1; 118,7; 106,4; 56,1.



(1E,4E)-1-(3-(4-fluorophenyl)-1-(4-nitrophenyl)-1 H-pyrazol-4-yl)-5-(4-hydroxy-3-
methoxyphenyl)penta-1,4-dien-3-on (el): tinh thé mau vang tuoi, hiéu sut 44%, mp. 248-250
°C. IR (ATR, v cm™): 3491; 3119; 2938; 2845; 1645; 1570; 1506; 1335; 1244. MS (ESI, m/z):
C27H20N30sF [M+H]" du kién: 486,1466; [M+H]" tim thay: 486,1941. '"H-NMR (500 MHz,
DMSO-ds, 6 ppm): 9,65 (s, 1H, Hon); 9,38 (s, 1H, Hsa); 8,41 (d, J=9 Hz, 2H, Hzyp, 5v); 8,17 (d,
J =9 Hz, 2H, Hab, 6v); 7,73 (dd, J = 8,5; 2,5 Hz, 2H, Hac, 6c); 7,64 (d, J =16 Hz, 1H, H)); 7,54
(d, J=16 Hz, 1H, Hs); 7,39 (t, J= 9 Hz, 2H, Hac, s¢); 7,33 (s, 1H, H2q); 7,29 (d, J =16 Hz, 1H,
Ha); 7,18 (d, J= 8 Hz, 1H, Hea); 6,99 (d, /=16 Hz, 1H, H>); 6,85 (d, J= 8,5 Hz, 1H, Hsq); 3,85
(s, 3H, He). *C-NMR (125 MHz, DMSO-ds, & ppm): 187,6; 161,5; 152,7; 149,6; 147,9; 145,3;
143,4; 143,2; 130,9; 130,5; 130,4; 129,2; 127,9; 126,1; 126,0; 125,4; 123,3; 123,2; 119,0;
118,7; 115,9; 115,7; 115,7; 111,4; 55,6.

(1E,4E)-1-(3-(4-fluorophenyl)-1-(4-nitrophenyl)-1 H-pyrazol-4-yl)-5-(3-hydroxy-4-
methoxyphenyl)penta-1,4-dien-3-on (e2): tinh thé mau nau, hiéu suat 29%, mp. 235-236 °C.
IR (ATR, v cm™): 3119; 3011; 2832; 1651; 1582; 1501; 1335; 1215. MS (ESI, m/z):
C27H20N30sF [M+H]" dur kién: 484,1309; [M+H]" tim thay: 484,1312. '"H-NMR (500 MHz,
DMSO-ds, 6 ppm): 9,42 (s, 1H, Hsa); 8,39 (d, /=9 Hz, 1H, Hsp, 5v); 8,17 (d, /=9 Hz, 1H, Hop,
6b); 7,70 (dd, J = 8; 2,5 Hz, 2H, Hac, 6c); 7,54 (d, J = 16 Hz, 1H, Hi); 7,45 (d, J = 15,5 Hz, 1H,
Hs); 7,37 (t, J = 8,5 Hz, 2H, Hac, 5); 7,29 (d, J = 15,5 Hz, 1H, Ha); 6,95 (s, 1H, H2a); 6,72 (d, J
= 8 Hz, 1H, Hsq); 6,65 (d, J = 16 Hz, 1H, H>); 6,63 (s, 1H, Heq); 3,74 (s, 3H, He). 3C-NMR
(125 MHz, DMSO-ds, 6 ppm): 187,4; 163,5; 161,5; 153,7; 152,7; 145,3; 145,2; 143,2; 130,5;
130,4; 130,3; 129,2; 127,9; 127,6; 125,9; 125,4; 122,3; 119,1; 118,7; 115,9; 115,8; 114,8;
111,4; 111,3; 55,1.

(1E,4E)-1-(3-(4-fluorophenyl)-1-(4-nitrophenyl)-1 H-pyrazol-4-yl)-5-(3,4,5-
trimethoxyphenyl)penta-1,4-dien-3-on (e3): tinh thé mau vang tuoi, hiéu suat 9%, mp. 273-
274 °C. IR (ATR, v cm™): 2934; 2839; 1717; 1593; 1504; 1335; 1234. MS (ESI, m/z):
C20H24N305, khong thé tim thay dinh. 'TH-NMR (500 MHz, DMSO-ds, 8 ppm): 9,48 (s, 1H,
Hsa); 8,46 (d, J= 7,5 Hz, 2H, Hap, sv); 7,78-7,76 (m, 2H, Hsc, sc); 7,68 (d, J= 13 Hz, 1 H, Hy);
7,60 (d, /=13 Hz, 1 H, Hs); 7,42 (t, J = 7,5 Hz, 2H, Hac, 6¢); 7,36 (d, J= 13 Hz, 1H, Ha4); 7,18
(d, J=13,5 Hz, 1H, H); 7,11 (s, 2H, Had, 61); 3,85 (s, 6H, Hs, 8); 3,72 (s, 3H, H7). BC-NMR
(125 MHz, DMSO-ds, & ppm): 187,9; 159,6; 158,2; 152,2; 151,1; 149,0; 142,7; 132,6; 129,6;
127,9; 127,4; 124,5; 124,3; 123,1; 120,2; 117,1; 114,7; 114,3; 111,7; 110,4; 55,6; 55.5;
55,5; 55,2.



(1E,4E)-1-(3-(4-fluorophenyl)-1-(4-nitrophenyl)-1 H-pyrazol-4-yl)-5-(4-hydroxy-3,5-
dimethoxyphenyl)penta-1,4-dien-3-on (e4): tinh thé mau vang nga ndu, hiéu suit 21%, mp.
244-245 °C. IR (ATR, v cm™): 3121; 2941; 2841; 1647; 1595; 1508; 1333; 1250. MS (ESI,
m/z): C2sH2oN3O6F [M-H] dur kién: 514,1415; [M-H] tim thay: 514,1436. "H-NMR (500 MHz,
DMSO-ds, 6 ppm): 9,45 (s, 1H, Hsa); 8,45 (d, J = 8,5 Hz, 2H, Hsp, 5b); 8,21 (d, J =9 Hz, 2H,
Hov, 6v); 7,76 (dd, J = 8; 2 Hz, 2H, Hac, sc); 7,65 (d, J = 15,5 Hz, 1H, Hy); 7,55 (d, J= 15,5 Hz,
1H, Hs); 7,42 (t, J = 8,5 Hz, 2H, Hac, 5¢); 7,34 (d, J = 15,5 Hz, 1H, Ha); 7,01-7,00 (s, 6H, He, 7).
I3C-NMR (125 MHz, DMSO-ds, 5 ppm): 179,7; 167,2; 163,6; 161,6; 152,8; 148,5; 145,3;
144,2; 143,3; 130,6; 130,5; 129,2; 128,0; 125,6; 119,2; 118,8; 116,0; 115,9; 106,8; 56,0.

(1E,4E)-1-(4-hydroxy-3-methoxyphenyl)-5-(3-(4-methoxyphenyl)-1-(4-nitrophenyl)-1 H-
pyrazol-4-yl)penta-1,4-dien-3-on (f1): tinh thé mau vang cam nga nau, hiéu suit 29%, mp.
276-280 °C. IR (ATR, v cm™): 3428; 3117; 2936; 2839; 1645; 1574; 1506; 1331. MS (ESI,
m/z): C2sH23N306 [M-H]" du kién: 496,1509; [M-H]" tim thiy: 496,1504. '"H-NMR (500 MHz,
DMSO-ds, 6 ppm): 9,25 (s, 1H, Hsa); 8,38 (d, J=9 Hz, 2H, H3p, 5v); 8,17 (d, /=9 Hz, 2H, Hos,
6b); 7,64-7,57 (m, 4H, Hi, 2¢, 6c, 5); 7,31 (s, 1H, H2a); 7,23 (d, J =16 Hz, 1H, Ha); 7,18 (d, J=8
Hz, 1H, Hea); 7,11 (d, J = 8,5 Hz, 2H, Hsc, 5); 6,95 (d, J = 16 Hz, 1H, H>); 6,87 (d, J = 8 Hz,
1H, Hsq); 3,87 (s, 3H, He); 3,85 (s, 3H, Hy). 3C-NMR (125 MHz, DMSO-ds, 5 ppm): 187,5;
159,7; 153,2; 149,5; 147.8; 145,0; 143,1; 142,8; 131,1; 129,3; 128,7; 125,9; 125,8; 124.9;
123,7; 123,1; 122,8; 118,7; 118,5; 115,6; 114,1; 111,8; 55,6; 55,0.

(1E,4E)-1-(3-hydroxy-4-methoxyphenyl)-5-(3-(4-methoxyphenyl)-1-(4-nitrophenyl)-1H-

pyrazol-4-yl)penta-1,4-dien-3-on (f2): tinh thé mau vang tuoi, hiéu suat 22%, mp. 226-228 °C.
IR (ATR, v em™): 3121; 2837; 1651; 1595; 1508; 1341. MS (ESI, m/z): C2sH23N306 [M+H]"
du kién: 498,1666; [M+H]" tim thiy: 498,1542. 'H-NMR (500 MHz, DMSO-ds, 8 ppm): 9,40
(s, 1H, Hsa); 9,20 (s, 1H, Hon); 8,43 (d, J =9 Hz, 2H, Hav, 5v); 8,20 (d, J =9 Hz, 2H, Hop, 6b);
7,64-7,56 (m, 4H, Hi, 2¢, 5, 6c); 7,30 (d, J= 16 Hz, 1H, H4); 7,18 (d, J = 7 Hz, 2H, Hsc, 5¢); 7,13
(d, J=9 Hz, 2H, Haq, 64); 7,00 (d, /=9 Hz, 1H, Hsq); 6,91 (d, J= 16 Hz, 1H, H>); 3,85 (s, 3H,
He); 3,84 (s, 3H, Hy). BC-NMR (125 MHz, DMSO-ds, & ppm): 187,7; 159,9; 153,6; 150,3;
146,7; 145,2; 143,3; 143,1; 131,6; 129,7; 129,2; 127,4; 125,7; 125,5; 123,8; 123,7; 121,6;
118,9; 118,7; 114,4; 114,2; 112,0; 55,6; 55,2.

(1E,4E)-1-(3-(4-methoxyphenyl)-1-(4-nitrophenyl)-1H-pyrazol-4-yl)-5-(3,4,5-
trimethoxyphenyl)penta-1,4-dien-3-on (f3): tinh thé mau vang dam, hi¢u suat 44%, mp. 274-

275 °C. IR (ATR, v cm™): 3115; 2941; 2839; 1647; 1576; 1524; 1331. MS (ESI, m/z):



C30H27N307, khong thé tim thay dinh. 'TH-NMR (500 MHz, DMSO-ds, 8 ppm): 9,43 (s, 1H,
Hsa); 8,44 (d, J= 8,5 Hz, 2H, Hav, 5v); 8,20 (d, J = 8,5 Hz, 2H, Hap, 6v); 7,69-7,60 (m, 4H, H, 2,
5,6c); 7,34 (d, J= 16 Hz, 1H, Ha); 7,17-7,10 (m, 5H, H2, 24, 3¢, 5¢, 6d); 3,85 (s, 6H, H7,9); 3,84 (s,
3H, Hs); 3,72 (s, 3H, Hsg). ¥*C-NMR (125 MHz, DMSO-ds, d ppm): 187,9; 159,9; 153,7; 153,1;
145,2; 143,3; 142,9; 139,7; 132,1; 130,1; 129,7; 129,2; 125,9; 125,5; 125,5; 123,7; 118.9;
118,7; 114,4; 106,0; 60,1; 56,0; 55,2.

(1E,4E)-1-(4-hydroxy-3,5-dimethoxyphenyl)-5-(3-(4-methoxyphenyl) -1-(4-nitrophenyl)-
1H-pyrazol-4-yl)penta-1,4-dien-3-on (f4): tinh thé mau nau do, hiéu suat 17%, mp. 288-290
°C. IR (ATR, v cm™): 3512; 3115; 2940; 2839; 1647; 1595; 1508; 1329. MS (ESI, m/z):
C290H25N307 [M+H]" du kién: 528,1722; khong thé tim thay dinh. "TH-NMR (500 MHz, DMSO-
de, & ppm): 9,38 (s, 1H, Hsa); 9,06 (s, 1H, Hon); 8,42 (s, 2H, Hzp, 5b); 8,17 (s, 2H, Hap, 6v); 7,66-
7,55 (m, 4H, Hi, 2¢, 5, 6c); 7,32 (d, J= 14,5 Hz, 1H, Hy); 7,12-7,06 (m, SH, H2, 24, 3¢, 5¢, 6d); 3,84 (s,
9H, He.7.5). YC-NMR (125 MHz, DMSO-ds, 3 ppm): 187,7; 159,9; 153,6; 148,1; 145,1; 143,7;
143,3; 138,7; 131,4; 129,7; 129,0; 125,6; 125.4; 124.8; 123,9; 123,7; 118,9; 118,6; 114,3;
106,4; 56,0; 55,2.

Két luan

Nghién ctru d3 téng hop va xac dinh ciu trac thanh cong 24 MACs bat ddi ximg. Mot
s6 cac thir nghiém hoat tinh sinh hoc trén nhitng MACs nay da va dang trong qué trinh
thuc hién nham nhan dinh tiém nang trong vi¢c ung dung diéu tri bénh.
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