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Summary
For evaluating the biological activity of Monocarbonyl Analogues of Curcumin (MACs) containing
1H-pyrazole heterocyclic, six asymmetric MACs (CUR.1 - CUR.6) and four symmetric MACs (CUR.7
- CUR.10) were synthesized from corresponding intermediates A (A.1 and A.3, 1H-pyrazol-4-
carbaldehyde derivatives), intermediates B (B.1 - B.6, 4-phenylbut-3-en-2-one derivatives) and
symmetric ketones. Their identification was structurally confirmed by melting point, thin layer

chromatography, IR, MS, "H-NMR and "C-NMR.

Keywords: Curcumin, MACs, 1H-pyrazole, aldol condensation.

Pat van dé

Curcumin (diferuloylmethan) la hop chét
polyphenol tw nhién, cé chi yéu trong ct nghé
(Curcuma longa Linn.). Tinh da dang cao vé cac
thanh phan trong cau tric khién curcumin thé
hién nhiéu hoat tinh sinh hoc dang chu y nhuw
chdng oxy hoa "l khang ndm ™ hay khang ung
thw . Tuy nhién, viéc phat trién curcumin thanh
thubc bi han ché, dac biét 1a tinh khong 6n dinh,
duwoc cho la do nhém methylen cla thanh phan
1,3-diceton ™. Pidu nay dan dén sw hinh thanh
cla nhém chat twong ddng curcumin kiéu
monocarbonyl (Monocarbonyl Analogues of
Curcumin-MACs) ®L Mat khac, di vong
1H-pyrazol hién dién trong céu trdc cha nhiéu
duwoc chat, mot sb trong d6 thé hién hoat tinh
khang khuan [6] hay khang ung thw " véi muc
tiéu 1am phong phu va da dang vé ca cu tric va

hoat tinh cha MACs, cling nhw di vong
1H-pyrazol, nghién ctu da tién hanh téng hop
MACs chiva di vong 1H-pyrazol dbéi xing va
khéng ddi xing, theo d6 thtr nghiém danh gia
cac hoat tinh sinh hoc trong twong lai cia MACs
da téng hop.

Nguyén liéu, thiét bi va phwong phap
nghién clru

Déi twong

Dwa trén cac nghién ctu lién quan cu truc -
tac dung trwec day ¥ cAu tric MACs dwoc
thiét ké voi (A) di vong 1H-pyrazol gén nhém thé
cbng kénh (phenyl) ho&c nhém thé hat electron
(cloro, carboxyl); (B) vong phenyl gdn nhém day
electron chra oxy, hinh thanh lién két hydro
(hydroxy, methoxy, ethoxy); (C) day néi cac don
vi vong/ di vong thom v&i tinh ky nwéc kiéu
penta-1,4-dien-3-on (hinh 1).
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Hinh 1. Binh huwéng céu tric cua MACs trong nghién ctru
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Nguyén liéu va thiét bi

Hoéa chat, dung méi tr Cong ty Merck,
Sigma-Aldrich, Fischer Scientific va AK
Scientific, dwoc st dung truc tiép khéng tinh
ché thém. S&c ky |&p mdéng s dung ban nhém
silica gel 60 Fu54, d0 day 0,2 mm tir Cong ty
Merck. Diém chay dwoc do bidng may Sanyo-
Gallenkamp; phd héng ngoai dwoc do béng
may IRAffinity-1S Shimadzu. Phd khéi dwoc do
bang may séc ky léng-khdi phd LC-MS
Shimadzu tai Vién Kiém nghiém TP. Hd Chi
Minh. Phd "H-NMR va "*C-NMR dwoc do bing
may cdng hwéng tlr hat nhan Bruker Avance |l
500-125 MHz tai Vién Han lam Khoa hoc -
Céng nghé, TP. Ha Ndi.

Phwong phap nghién ctru

Téng hop MACs khéng déi xieng CUR.1 -
CUR.6

Phan tng aldol hoa ghép chét trung gian A.3

v&i chét trung gian B (B.1 - B.6; 1,05 equiv.),
phwong phap tdng hop cac chat trung gian A
va B da dwoc mo ta trwdc day ©. Tién hanh
phan ng qua viéc khdo sat 2 diéu kién:
(1) dung dich KOH trong EtOH, néng d6 4 %
(kl/tt) & nhiét d6 phong; (2) - dung moi AcOH,
tién hanh dun héi lwu (hinh 2). Két thuc phan
&ng, thém nwéc vira dd (trung hoa bang HCI
dac néu dung diéu kién (1) véi nguyén liéu A.3,
B.3, B.4 hodc B.5). Loc riva tha véi nwdc cét,
tinh ché bang cach két tinh lai trong EtOH.

Téng hop MACs déi xieng CUR.7 - CUR.10

Phan tng aldol héa ghép chét trung gian A.1
(2,00 equiv.) ® vao hai phia ctia ceton di xtrng
trong EtOH, xuc tac bang dung dich NaOH 6 M,
thwc hién & nhiét dd phong (hinh 3). Két thuc
phan rng, thém nwéc vira dua, loc riva tha voi
nudc cat, tinh ché bang cach két tinh lai trong
EtOH.

Ho. O HO 0
Q . . A
N\/ ] No o+ P A.3 (1,00 equiv.); B (1,05 equiv.) N\/ ] B
EN B KOH/EtOH (4% kl/tt), RT N
A3 B.1-B.6 CUR.1 - CUR.6
B.1:B: 3,4-(OMe), ; B.2: B: 2,4-(OMe), ; B.3 : B: 3-OMe,4-OH
B.4: B: 3-OH,4-OMe ; B.5 : B: 3-OEt,4-OH ; B.6 : B: 3,4-OCH,0O
Hinh 2. So dé téng hop MACs chira di vong 1H-pyrazol khéng dbi xirng
N No 0]
Y I . A1 (2,00 equiv.); ceton (1,00 equiv.)
Cl NaOH 6M, EtOH, RT
g= o
A1 Ceton1-4 CUR.7 - CUR.10

Ceton 1: aceton  Ceton 2: cyclohexanon

Ceton 3: 4-methylcyclohexanon

Ceton 4: 4-ethylcyclohexanon

Hinh 3. So dé téng hop MACs chtra dj vong 1H-pyrazol déi xting

TAP CHI Y DUQC HQC SO 38 - THANG 12/2021

49



Kiém nghiém: DBiém chay, s&c ky I&p mdng
(TLC), phd IR, MS, "H-NMR, "*C-NMR.

Két qua va ban luan

Téng hop 6 MACs khong déi xirng (CUR.1
- CUR.6)

Phan (rng xay ra nhanh va hoan toan véi diéu
kién (1) va cham hon nhiéu véi diéu kién (2),
hiéu suét trung binh (35 — 45 %). Phd "H va
BC-NMR (DMSO-ds) co sy méat di cac tin hiéu
clia —CHO va —(CO)CH; dac trwng cia méi chéat
trung gian A.3 va B tuong (ng, trong khi xuét
hién thém mot cdp tin hiéu proton alken céu
hinh E (-CH=CH-, J = 16 Hz).

Téng hop 4 MACs déi xirng (CUR.7 -
CUR.10)

Phan &ng xay ra nhanh va hoan toan, diéu
kién tinh ché don gian bang cach két tinh lai
trong ethanol vé&i hiéu suét trung binh (60 —
69 %). Phd "H va C-NMR (DMSO-ds) co s
mat di cac tin hiéu ctia nhém —CHO trong A.1
(9,9 va 184 ppm) va thay bé&i tin hiéu =CH-
alken (khoang 7,5 - 7,4 va 130 - 126 ppm).

Ngoai ra, trén *C-NMR, tin hiéu ctia —-CO- c6
dd chuyén dich thay dbi tr khodng 201 ppm
(trong B) hoac 212 - 207 ppm (trong cac ceton)
sang 188 - 187 ppm (trong MACs) xac nhan cho
sy tao thanh san phdm kiéu penta-1,4-dien-
3-on.

Acid 4-[(1E,4E)-5-(3,4-dimethoxyphenyl)-3-
oxopenta-1,4-dien-1-yl])-1-phenyl-1H-pyrazol-
3-carboxylic (CUR.1)

Bo6t mau vang, hiéu suat 35 %, mp. 238 -
241 °C. IR (ATR, v cm™): 3130 (=CH-N), 3067
(Ar-H), 2845 (C-H), 1692 (C=0O acid), 1651
(C=O), 1589 (C=C) MS (ES', m/z) Co3H20N205
[M+H]" dw kién: 405,1445; [M+H]" tim thay:
405,1392; [M-H] dw kién: 403,1299; [M-H] tim
thdy: 403,1218. "H-NMR (500 MHz, DMSO-ds,
& ppm): 13,35 (s, 1H, OH); 9,31; 9,30 (s, 1H,
=CH-N); 8,12; 8,07 (d, J = 16 Hz, 1H, =CH-);
7,93 (d, J =8 Hz, 2H, Ar-H); 7,74 (d, J = 16 Hz,
1H, =CH-); 7,59 (t, J = 8 Hz, 2H, Ar-H x2); 7,45
(t, J = 7,5 Hz, 1H, Ar-H); 7,42; 7,23 (d, J =
16 Hz, 1H, =CH-); 7,38 (d, J = 2 Hz, 1H, Ar-H);
7,30 (dd, J = 1,5; 8 Hz, 1H, Ar-H); 7,05 (d,
J = 16 Hz, 1H, =CH-); 7,03 (d, J = 8 Hz, 1H,
Ar-H); 3,84 (s, 3H, OCHj5); 3,81 (s, 3H, OCHj).
*C-NMR (125 MHz, DMSO-ds, & ppm): 188,2;
163,1; 151,2; 149,0; 143,2; 143,1; 138,7; 132,0;

129,7; 128,6; 127,9; 127,4; 125,9; 124,6; 123,1;
121,7;119,2; 111,7; 111,4; 55,6.

Acid 4-[(1E,4E)-5-(2,4-dimethoxyphenyl)-3-
oxopenta-1,4-dien-1-yl])-1-phenyl-1H-pyrazol-
3-carboxylic (CUR.2)

Bot mau vang, hiéu suat 36 %, mp. 234-
237 °C. IR (ATR, v cm™): 3125 (=CH-N), 3067
(Ar-H), 2835 (C-H), 1686 (C=0O acid), 1651
(C=0), 1582 (C=C). MS (ESI, m/z): Cx3HxN,05
[M+H]" du kién: 405,1445; [M+H]" tim thay:
405,1406. [M-H] dy kién: 403,1299; [M-HJ
tim thay: 403,1287. "H-NMR (500 MHz, DMSO-
de, & ppm): 13,35 (s, 1H, OH); 9,30; 9,28 (s, 1H,
=CH-N); 8,09 (d, J = 16 Hz, 1H, =CH-); 7,93 (d,
J =75 Hz, 2H, Ar-H x2); 7,87 (d, J = 16 Hz,
1H, =CH-); 7,67 (d, J = 8,5 Hz, 1H, Ar-H); 7,59
(t, J = 7,5 Hz, 2H, Ar-H x2); 7,44 (t, J = 7 Hz,
1H, Ar-H); 7,26 (d, J = 16 Hz, 1H, Ar-H); 7,11
(d, J=16 Hz, 1H, Ar—H); 6,65-6,61 (m, 2H, Ar—H
x2); 3,91 (s, 3H, OCHg); 3,83 (s, 3H, OCHy).
3C-NMR (125 MHz, DMSO-ds, 5 ppm): 188,2;
163,2; 162,9; 159,9; 143,0; 138,7; 137,9; 131,9;
130,6; 129,7; 128,6; 127,8; 126,8; 123,7; 121,6;
119,2; 115,8; 106,3; 98,4; 55,7; 55,5.

Acid 4-[(1E,4E)-5-(4-hydroxy-3-
methoxyphenyl)-3-oxopenta-1,4-dien-1-yl]-1-
phenyl-1H-pyrazol-3-carboxylic (CUR.3)

Bot mau vang dam, hiéu suét 40 %, mp. 268-
271 °C. IR (ATR, v cm™): 3414 (OH phenol),
3130 (=CH-N), 3067 (Ar-H), 2859 (C-H), 1694
(C=0 acid), 1651 (C=0), 1585 (C=C). MS (ESI,
m/z): CyHigNyOs [M+H]™ du kién: 391,1288;
[M+H]" tim thdy: 391,1272; [M-H] du kién:
389,1143; [M-HJ tim thay: 389,1073. "H-NMR
(500 MHz, DMSO-dg, 6 ppm): 9,69 (s, 1H, OH);
9,27 (s, 1H, =CH-N); 8,06 (d, J = 16 Hz, 1H,
=CH-); 7,92 (d, J = 8 Hz, 2H, Ar—H x2); 7,69 (d,
J =16 Hz, 1H, =CH-); 7,60 (t, J = 8 Hz, 2H, Ar-H
x2); 7,45 (t, J = 7,5 Hz, 1H, Ar-H); 7,39 (d,
J =16 Hz, 1H, =CH-); 7,35 (s, 1H, Ar-H); 7,20
(d, J=8,5Hz, 1H, Ar—H); 6,99 (d, J = 16 Hz, 1H,
=CH-); 6,85 (d, J = 8 Hz, 1H, Ar-H); 3,85 (s, 3H,
OCHj3). ®C-NMR (125 MHz, DMSO-ds, & ppm):
188,1; 163,1; 149,6; 148,0; 143,5; 143,0; 138,7;
131,7; 129,7; 128,5; 127,9; 126,1; 126,0; 123,6;
123,3; 121,7; 119,2; 115,7; 111,4; 55,7.

Acid 4-[(1E,4E)-5-(3-hydroxy-4-
methoxyphenyl)-3-oxopenta-1,4-dien-1-yl]-1-
phenyl-1H-pyrazol-3-carboxylic (CUR.4)
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Bot mau vang dam, hiéu suét 45 %, mp. 240-
243 °C. IR (ATR, v cm™): 3304 (OH phenol),
3115 (=CH-N), 3067 (Ar-H), 2833 (C-H), 1682
(C=0 acid), 1651 (C=0), 1586 (C=C). MS (ESI,
m/z): CxH1gN2Os [M+H]" dw kién: 391,1288;
[M+H]" tim thdy: 391,1237; [M-H] du kién:
389,1143; [M-HJ tim thay: 389,1075. "H-NMR
(500 MHz, DMSO-dg, 6 ppm): 9,27 (s, 2H, OH,
=CH-N); 8,06 (d, J = 16 Hz, 1H, =CH-); 7,92 (d,
J =8 Hz, 2H, Ar-H x2); 7,65 (d, J = 16 Hz, 1H,
=CH-); 7,60 (t, J = 8 Hz, 2H, Ar-H); 7,45 (t, J =
7,5 Hz, 1H, Ar—H); 7,37 (d, J = 16 Hz, 1H, =CH-);
7,19-7,18 (m, 2H, Ar-H x2); 7,00 (d, J = 9 Hz,
1H, Ar-H); 6,89 (d, J = 16 Hz, 1H, =CH-); 3,83
(s, 3H, OCHs). *C-NMR (125 MHz, DMSO-ds, &
ppm): 188,0; 163,1; 150,3; 146,8; 143,2; 143,1;
138,7; 131,9; 129,7; 128,6; 127,9; 127,4; 126,1;
123,9; 121,6; 121,6; 119,3; 114,1; 112,1; 55,6.

Acid 4-[(1E,4E)-5-(4-hydroxy-3-
ethoxyphenyl)-3-oxopenta-1,4-dien-1-yl]-1-
phenyl-1H-pyrazol-3-carboxylic (CUR.5)

B6t mau vang dam, hiéu suéat 39 %, mp. 247-
250 °C. IR (ATR, v cm™): 3142 (=CH-N), 3068
(Ar-H), 2878 (C-H), 1690 (C=0O acid), 1643
(C=0), 1574 (C=C). MS (ESI, m/z): Co3H2N-O5
[M+H]" dw kién: 405,1445; [M+H]" tim thay:
405,1405; [M-H] dw kién: 403,1299; [M-H] tim
thay: 403,1239. "H-NMR (500 MHz, DMSO-d,
8 ppm): 9,61 (s, 1H, OH); 9,26 (s, 1H, =CH-N);
8,05 (d, J =16 Hz, 1H, =CH-); 7,92 (d, J = 8 Hz,
2H, Ar-H x2); 7,68 (d, J = 16 Hz, 1H, =CH-);
7,60 (t, J = 8 Hz, 2H, Ar-H x2); 7,45 (t, J =
7,5 Hz, 1H, Ar-H); 7,38 (d, J = 16 Hz, 1H, =CH-);
7,33 (d, J = 1,5 Hz, 1H, Ar-H); 7,19 (dd, J = 2;
8,5 Hz, 1H, Ar—H); 6,97 (d, J = 16 Hz, 1H, =CH-);
6,86 (d, J = 8 Hz, 1H, Ar-H); 4,11 (q, J = 7 Hz,
2H, OCH,); 1,36 (t, J = 7 Hz, 3H, CHs). "C-NMR
(125 MHz, DMSO-ds, 6 ppm): 188,1; 163,1;
149,9; 147,1; 143,6; 143,0; 138,7; 131,7; 129,8;
128,6; 127,9; 126,0; 123,6; 123,2; 121,7; 119,2;
115,8; 112,7; 63,9; 14,7.

Acid  4-[(1E,4E)-5-(benzo[d][1,3]dioxol-5-
yl)-3-oxopenta-1,4-dien-1-yl]-1-phenyi-1H-
pyrazol-3-carboxylic (CUR.6)

Bot mau vang, hiéu suat 42 %, mp. 206-
209 °C. IR (ATR, v cm™): 3125 (=CH-N), 3067
(Ar-H), 1692 (C=0 acid), 1656 (C=0), 1587
(C=C). MS (ESI, m/z): CxHgN,05 [M+K]" dw
kién: 427,0691; [M+K]" tim thay: 427,0585;

[M-H]" dw kién: 387,0986; [M-H] tim thay:
387,0926. 'H-NMR (500 MHz, DMSO-ds,
8 ppm): 9,15; 9,13 (s, 1H, =CH-N); 8,28; 8,27
(d, J =16 Hz, 1H, =CH-); 7,91 (d, J = 8 Hz, 2H,
Ar-H x2); 7,69; 7,65 (d, J = 16 Hz, 1H, =CH-);
7,55; 7,52 (t, J = 8 Hz, 2H, Ar-H); 7,49; 7,40 (d,
J =15 Hz, 1H, Ar-H); 7,38; 7,36 (t, J = 7 Hz,
1H, Ar-H); 7,24 (dd, J = 1,5; 8 Hz, 1H, Ar-H);
748; 7,19 (d, J = 16 Hz, 1H, =CH-); 7,17; 7,05
(d, J =16 Hz, 1H, =CH-); 6,99; 6,98 (d, J = 8,5
Hz, 1H, Ar-H); 6,10; 6,08 (s, 2H, CH,). "C-NMR
(125 MHz, DMSO-ds, & ppm): 188,3; 164,2;
149,3; 148,1; 142,1; 139,1; 134,5; 129,6; 129,5;
129,1; 127,7; 127,1; 125,0; 124,9; 124,2; 120,5;
118,9; 108,6; 106,7; 101,6.

(1E,4E)-1,5-Bis(5-cloro-3-methyl-1-phenyl-
1H-pyrazol-4-yl)penta-1,4-dien-3-on (CUR.7)

Bot mau vang, hiéu suat 66 %, mp. 213-
216 °C. IR (ATR, v cm™): 3063 (Ar-H), 2987
(C-H), 1622 (C=0), 1584 (C=C), 759 (C-ClI).
MS (ESI, m/z): CosH2ClLN4O [M+H]" dw kién:
463,1087; [M+H]" tim thay: 463,1012. "H-NMR
(500 MHz, DMSO-ds, 6 ppm): 7,61-7,50 (m,
10H, Ar-H x5, Ar—H x5); 7,55 (d, J = 16 Hz, 2H,
=CH- x2); 7,11 (d, J = 16 Hz, 2H, =CH- x2);
2,48 (s, 6H, CH; x2). C-NMR (125 MHz,
DMSO-ds, 6 ppm): 187,2; 149,0; 137,0; 130,4;
128,8; 128,4; 127,6; 124,8; 124,5; 113,3; 13,3.

(2E,6E)-2,6-Bis[(5-cloro-3-methyl-1-phenyl-
1H-pyrazol-4-yl)methylen]cyclohexan-1-on
(CUR.8)

Bot mau vang, hiéu suét 65 %, mp. 163-
165 °C. IR (ATR, v cm™): 2938 (Ar-H), 2864
(C-H), 1622 (C=0), 1591 (C=C), 766 (C-ClI).
MS (ES', m/z): C28H24C|2N4O ['\/H'H]+ dU’ klén
503,1400; [M+H]* tim thay: 503,1385. 'H-NMR
(500 MHz, DMSO-ds, 6 ppm): 7,61-7,55 (m, 8H,
Ar—H x4, Ar-H x4); 7,50 (t, J = 7 Hz, 2H, Ar-H,
Ar-H); 7,36 (s, 2H, =CH- x2); 2,67 (t, J = 5 Hz,
4H, -CH>—C= x2); 2,25 (s, 6H, CH3; x2); 1,73 (q,
J = 55 Hz, 2H, —CH,-). ®C-NMR (125 MHz,
DMSO-ds, 6 ppm). 187,7; 148,8; 138,5; 137,5;
129,2; 128,5; 125,9; 124,9; 124,7; 114,5; 29,0;
23,1; 13,4.

(2E,6E)-2,6-Bis[(5-cloro-3-methyl-1-phenyl-
1H-pyrazol-4-yl) methylen]-4-methylicyclo-
hexan-1-on (CUR.9)

Bo6t mau vang, hiéu suét 60 %, mp. 135-
138 °C. IR (ATR, v cm™): 2968 (Ar-H), 2926
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(C-H), 1622 (C=0), 1589 (C=C), 767 (C-ClI).
MS (ES', m/z): C29H26C|2N4O ['\/H'H]+ dU’ klén
517,1556; [M+H]" tim thdy: 517,1500. "H-NMR
(500 MHz, DMSO-dg, & ppm): 7,62-7,55 (m, 8H,
Ar-H x4, Ar-H x4); 7,50 (tt, J = 2; 7 Hz, 2H,
Ar-H, Ar-H); 7,36 (s, 1H, =CH-); 7,36 (s, 1H,
=CH-); 2,68 (dd, J = 3; 15 Hz, 2H, -CH.-C=
x2); 2,43 (tt, J = 2,5; 12,5 Hz, 2H, -CH,—C= x2);
225 (s, 6H, CH; x2); 1,89-1,80 (m, 1H,
—CH(CH3) -); 1,01 (d, J = 6,5 Hz, 3H, CH3—CH).
*C-NMR (125 MHz, DMSO-ds, & ppm): 187,5;
148,8; 137,6; 137,5; 129,2; 128,5; 125,9; 125,0;
124,9; 114,5; 36,8; 29,4; 21,0; 13,4.

(2E,6E)-2,6-Bis[(5-cloro-3-methyl-1-phenyl-
1H-pyrazol-4-yl)methylen]-4-ethylcyclo-
hexan-1-on (CUR.10)

Bot mau vang, hiéu suat 69 %, mp. 123-
126 °C. IR (ATR, v cm™): 2968 (Ar—H), 2924
(C-H), 1616 (C=0), 1522 (C=C), 756 (C-ClI).
MS (ESI, m/z): C3oH2ClLN4O [M+H]" dw kién:
531,1713; [M+H]" tim thdy: 531,1701. "H-NMR
(500 MHz, DMSO-dg, & ppm): 7,61-7,55 (m, 8H,
Ar—H x4, Ar-H x4); 7,49 (t, J = 7 Hz, 2H, Ar-H,
Ar-H); 7,37 (s, 2H, =CH- x2); 2,73 (d, J = 13,5
Hz, 2H, -CH.—C= x2); 2,42 (t, J = 12 Hz, 2H,
—CH,—C= x2); 2,25 (s, 6H, CH3; x2); 1,65-1,64
(m, 1H, -CH(CH.CH3)-); 1,35 (q, J = 7 Hz, 2H,
—CH>-CH); 0,82 (t, J = 7 Hz, 3H, CH,CHa).
BC-NMR (125 MHz, DMSO-ds, & ppm): 187.,7;
148,7; 137,5; 137,5; 129,2; 128,5; 125,8; 125,2;
124,8; 114,5; 35,3; 34,3; 27,4; 13,4; 11,1.

Két luan

Nghién ctru da tdng hop va xac dinh cau trac
thanh céng 10 MACs, gébm 6 MACs khong déi
x¢ng va 4 MACs déi xirng. Trong d6, tat ca
MACs ké trén déu 1a hop chét tdbng hop méi,
chua cong bd trong céac coéng trinh nghién ciru
khoa hoc qudc t& khac (SciFinder, 13/05/2020),
ngoai trr CUR.7 va CUR.8. Cac MACs chra di
vong 1H-pyrazol van dang tiép tuc mé& rong véi
cac nguyén liéu dau khac nhau. Céc thtr nghiém
danh gia hoat tinh sinh hoc tinh chét chéng oxi
héa, doc té bao da va dang dwoc thuc hién trén
MACs duorc tbng hop.
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