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Tom tit. Chung toi di thanh cong téng hop dwoc dan xuit 3,7,3°,4’-Tetra-O-acetyl-5-hydroxyflavonoid
(1) tir Quercetin véi anhydride acetic, sau d6 dua trén co so clia phan tng Mannich ching t6i da téng hop
dugc sau dan xuit moi ciia 1. Cac dan xuat méi cta 1 (2-7) dugc tao thanh & 80 °C tir 1-3 gid v6i hiéu suat
khoang 65-86 %. Quéa trinh aminometyl hoa xay ra uu tién & vi tri C-6 trén vong A cua 1. Tat ca cac hop
chat tong hop déu duge xac dinh cau triic phan tir bang phuong phap phan tich hoa 1y hién dai nhu FT-IR,
'H-NMR, 3C-NMR va MS. Hon nita, cic hop chét tong hop da dugc danh gia kha ning khang oxy hoa
bang phuong phap ABTS tiéu chuén, cho thiy cac hop chit déu co kha niang khang oxy hoa, trong d6 cac
hop chét tot nhat 1a 3 (1Csp 64.02+0.15 uM), 7 (ICso 156.71+0.11 uM) va 5 (163.14+0.14 pM) cao hon chat
chuan Trolox (ICso 221.31+0.17 uM) gap 1.4-3.4 1an. Pay la nhiing hop chat tiém ning cho tng dung khang
oxy héa.

Tir khéa: Téng hop, Mannich, Khang oxy hda, Flavonoid, Quercetin, ABTS

1. TONG QUAN

Quercetin (tén IUPAC 14 3,5 ,7-trihydroxy-2-(3,4-dihydroxyphenyl)-4H-chromene-4-one) 1a mét flavonoid
tu nhién duogc biét dén véi hoat tinh chong tang sinh mot s0 dong té bao ung thu trén nguoi [1-3]. Ca
Quercetin (Qu) va cac dan xuét ciia nd déu tham gia vao mot sd chirc ning sinh 1y. Qu tao ra mot loat cac
trc ché sinh hoc nhu: chdng viém [4], chbng nhiém tring [5], chong ung thu [6, 7], bao vé than kinh[8], ha
huyét ap [9, 10] va ha duong huyét da dugc bao céo [11]. Qu dugc coi la chat chéng oxy hoa manh [12] do
kha ning loai bé cac gbc tu do va lién két cac ion kim loai chuyén tiép. Cac thudc tinh nay chu yéu duoc
gan cho sy hién dién cua hai dugc chat chong oxy hoa trong phan tir. Nhém catechol va nhém OH & vi tri
C3 cung cip cho Qu céu hinh t&i wu dé &re ché gde tu do. Mic du Qu c6 tinh hip dan di voi cac nha nghién
clru, nhung do mot s6 han ché ctia n6 nhu d6 tan kém trong nuéc 1am cho phén tir cua Qu c6 sinh kha dung
duong udng kém. Vi vay Qu khé dugc sir dung nhu mot loai thudc trén thuc té. Neu sir dung sau mot lidu
ubng duy nhit Qu chi c6 gan 2% duoc chuyén hoa, qué trinh chuyén hoa ctia né rit phic tap, lién quan dén
su hép thu ctia rudt hoac khir oxy hoéa, glucuronid hoéa, sulfate héa, methyl hoa va céd thé khu cac vong thom
[13].

Phan tng Mannich, con dugc goi 1a phan tng methyl héa amine, 1a mdt phan tng hitu co quan trong dugc
nghién ctru tur dau thé ky 20 va duoc dat tén theo nha héa hoc nguoi Puc Carl Ulvich Franz Mannich (1877-
1947) [14, 15]. Mannich phat hién vao nam 1917 bang phan (mg ctia amine trong acid hydrochloric khi c6
mit cia formaldehyde va cac hop chit c6 lién két C-H linh hoat, dic biét 1a hop chat c6 nhom ketone, co
thé tao ra cac bazo ketone. Hon nita, cic chét c6 tinh chat tuong ty alkaloid c6 thé dugc tong hop bang cach
Iira chon cac thanh phan phan tng thich hop. Trong d6, mdt s6 bao cao nghién ctru da duoc tong hop boi
phan mg Mannich. Cu thé, cac phan tmg vdi ketone béo, ketone thom va ketone carboxylic 1a cac hop chit
thanh phan di dwoc nghién ciru nhiéu [16, 17]. Cac dﬁn xut bazo Mannich va cac dan xuét ciia no trude
tién duoc st dung lam thuéc Theo thoi gian, cac san phim ciia phan tmg Mannich dugc lan truyén rong
rai trong cdc linh vyce san Xuét thuoc va hang tiéu dung, vi du nhu: ching c6 thé dugc st dung daé tong hop
cac thudc an than, thudc chong ndm, thude chong dong mau va cac chat tuong tu vé thube, chat chong OXy
hoa, thudc nhudm hoat tinh, huong vi thuc pham [18-24]. Céc diéu kién cb dién cua phan img Mannich doi
v6i cac hop chit hydroxyl dya trén ty 16 chat nén, amine va formaldehyde trong ruou véi sy gia nhiét trong
thoi gian dai [25, 26].

Phan tng Mannich 1a mot phan ng da ning dan dén su két hop cac amine vao cac hop chat hitu co khac
nhau c6 chua nguyén tr Ha linh dong thanh céc phan tir hitu co c6 chira nguyén tw nitrogen [27]. Sy hién
dién ciia gbc amine trong nhiéu san pham ty nhién c6 thé 1am ting hiéu lyc sinh hoc do s lugng 16n hon
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cac vi tri phan tir d6i v6i su tdn cong cua cac thanh phan té bao, ciing nhu do tac dung trén céac thy thé cua
té bao (receptor). Thu thé t& bao co tinh dic hiéu, tirc 1a chi c6 thé gan két voi mot sé phdi tir nhat dinh.
Mot cach don gian, thy thé giéng nhu mot 6 khoa va phdi tir chinh 1a chia khoa. Chi c6 nhing chat chia
khoa (cac phdi tir nhat dinh) méi gan duoc vao 6 khoa do (thu thé cu thé). Dang gbc amine trong thude
cling c6 thé 1a cac phdi tir nhat dinh ting cudng cac dic tinh hoa 1y (vi du, kha ning hoa tan trong nudc) va
cai thién sinh kha dung ctia cac phan tir hoat tinh sinh hoc [28, 29].

Do d6, viéc tong hop cac dan xuat flavonoids tir Qu di qua chat trung gian (1) va dua trén base Mannich Ia
can thiét, nham tim kiém hoat tinh méi cho cac dan xuat. Qua trinh tong hop da duogc thiét ké theo So do
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) So'dd 1: Tong hop céc dan xuat flavonoid tir quercetin voi amine ‘ )
Téac chat: (a) anhydride acetic, dun hoi Ivu va khuay ¢ 40 °C; (b) amine, HCHO, HCI, MeOH, dun hoi luu va khuay
& 80 °C.

2. THU'C NGHIEM

2.1 Thiét bi va héa chit

Pho hong ngoai duoc ghi lai trén may quang phd Bruker Tensor-27, str dung KBr dé ép vién. Phd 'H va 3C
NMR dugc ghi lai trén thiét bi Bruker-AV400 véi tetramethylsilane 1am chat chudn ndi, cac hang sb ghép
nbi (J) tinh béng Hertz (Hz). Khdi phd (MS) dugc xac dinh bang may quang phd VG Autospec-3000 hodc
Mat 95 XP bang phuong phap EI hodc ESIL.

Nguyen lidu va hoa chét sir dung trong nghién ctru nay ciia Sigma - Aldrich c6 d tinh khiét phan tich gdm
c6 Quercetin, anhydride acetic, methanol, formaldehyde 37 %, acid hydrochloric, ethyl acetate, n-hexane,
methanol; cac amine: 4-aminobenzenesulfonic acid, propan-1-amine, aniline, piperazine, morpholine va 4-
methylpiperidine.

2.2. Téng hop (1)

Cén (2 g, 6.61 mmol) Quercetin, (1,59, 10.85 mmol) K>COs cho vao binh phan img r0i thém tiép (50 mL,
0.52 mol) anhydride acetic va khudy thanh hé dong nhat. Pun hoan lwu & 40 °C trong 4 gio va sir dung sic
ky ban mong dé theo ddi sy tao thanh chit méi. Két thuc phan Gmg, chiét san phdm véi ethyl acetate (20
mL x 3). Loai bot dung mdi (dung cd quay chan khong), con lai khodng 7 mL va dé ngudi roi thém n-
hexane cho dén khi san pham dugc két tinh. San pham duoc rira lai bang n-hexane va siy kho ¢ 70 °C trong
1 gid, thu hop chét cd dang tinh thé €6 mau tring duc. 'H NMR (400 MHz, CDCls) § (ppm): 12.11 (s, 1H,
5-OH), 7.76 (d, J = 8.4 Hz, 1H, H-6"), 7.74 (s, 1H, H-2"), 7.37 (d, J = 8.4 Hz, 1H, H-5’), 6.86 (s 1H, H-8),
6.61 (s, 1H, H-6), 2.38 (s, 3H, 7-OCH3), 2.34 (d, J = 1.6 Hz, 9H, 3-OCH3 4’-OCHs va 5’-OCH3).13C NMR
(100 MHz, CDCls) ¢ (ppm): 176.2, 168.2, 167.9 (d), 167.8, 161.7, 156.3, 155.9, 155.5, 144.4, 142.2, 132.2,
127.5, 126.6, 124.0, 108.8, 105.5, 101.2, 21.2, 20.7, 20.4; EI-MS: m/z 471 [M+1]".
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2.3. Qui trinh chung tdng hgp din xuit ciia 4-(3,7-diacetoxy-5-hydroxy-4-oxo-4H-chromen-2-yl)-1,2-
phenylene diacetate (1) véi cac amine

Can (0.2 g, 1.176 mmol) hop chét 1 cho vao binh phan tng 250 mL da c6 sin methanol roi khuay thanh hé
ddng nhat. Thém tiép luong du amine va formaldehyde so v&i hop chat 1 theo ti 16 (1:1.2:1.2) cling 3 giot
HCI 37% lam xuc tac. Pun hoan luu & 80 °C trong 3 gio va sir dung sic ky ban mong dé theo ddi sy tao
thanh chit méi. Két thuc phan tmg, d& ngudi hdn hop, rdi loai bt dung mdi (dung cd quay chan khong),
con lai khoang 5 mL, roi thém 50 mL nudc va chiét voi ethyl acetate (20 mL x 3). Lam khan 16p hitu co
bang Na,SO0s, loc va ¢d dudi dung moi dudi ap suat giam. Chéat dang dau thu thém 5 mL ethyl acetate va
thém tir tr mot lrong n-hexane vao chét dang dau thu duoc cho dén khi co két taa duc. San phﬁm duoc két
tinh qua dém, sau d6 loc va rira biang n-hexane, dem siy kho & 70 °C trong 1 gid thu duge san phdm dang
tinh thé.

2.3.1. Tong hop (2)

Sau khi két tinh lai trong ethyl acetate/n-hexane thu dugc san phdm vé6i hiéu suit 65 %, 1a chit c6 dang
tinh thé mau vang nhat. FT-IR (KB, vmaxcm™): 3347 (C5-OH), 2984 (Ar-CH), 2796 (Ar-CH), 1759 (C=0),
1596 (C-O-C), 1406 (C-O-Ac), 1154, 1024, 1114 (C-N-); 'H NMR (400 MHz, CDCls) J (ppm): 7.85 (s,
3H, H-2°, H-5"" va H-7""), 7.68 (d, J = 8.4 Hz, 1H, H-5"), 7.38 (t, J = 9.6 Hz, 3H, H-6’, H-4’" va H-8""),
6.63 (s, 1H, H-8), 4.50 (s, 2H, H-1""), 2.12 (s, 12H, 4xOCH3); *C NMR (100 MHz, CDCls) & (ppm): 178.35,
170.47, 169.24, 168.61, 157.25, 157.03, 156.75, 155.82, 154.96, 143.87, 143.02, 140.50, 130.68, 122.77,
121.45, 112.26, 108.29, 105.65, 97.18, 54.50, 53.69, 44.78, 20.67, 20.5, 20.2; ESI-MS: m/z 656 [M+1]".
2.3.2. Hop chit-(3)

Sau khi két tinh lai trong ethyl acetate/n-hexane thu duoc san pham véi hiéu suat 82 %, 1a chat cd dang
tinh thé mau vang. FT-IR (KBr, vmax cm™): 3430 (C5-OH), 2974 (Ar-CH), 2896 (Ar-CH), 1769 (C=0),
1652 (C-O-C), 1435 (C-O-Ac), 1371, 1024, 1114 (C-N-), 941 (Ar-C-H); *H NMR (400 MHz, CDCls) ¢
(ppm): 7.85 (s, 1H, H-2), 7.68 (d, J = 8.4 Hz, 1H, H-6"), 7.40 (d, J = 8.3 Hz, 1H, H-5"), 6.63 (s, 1H, H-8),
3.87 (s, 2H, H-1""), 2.55 (s, 2H, H-2"’), 2.12 (s, 12H, 4xOCH3s), 1.55 (d, J = 6.1 Hz, 2H, H-3*), 0.92 (t,J =
7.2 Hz, 3H, CHa); **C NMR (100 MHz, CDCls) J (ppm): 178.4, 170.5, 169.2, 168.6, 157.3, 157.0, 156.8,
155.8, 154.9, 143.9, 143.0, 140.5, 130.7, 122.8, 121.5, 112.3, 108.3, 105.7, 97.2, 51.9, 48.7, 23.4, 20.7,
20.5, 20.2, 11.6; EI-MS: m/z 542 [M+1]".

2.3.3. Hop chit (4)

Sau khi két tinh lai trong ethyl acetate/n-hexane thu dwoc san phim véi hiéu suat 79 %, 1a chét cd dang tinh
thé mau vang cam. FT-IR (KB, vmax cm™): 3356 (C5-OH), 3215 (-NH), 2984 (Ar-CH), 2856 (Ar-CH),
1659 (C=0), 1514 (C-0O-C), 1251 (C-0-Ac), 1178, 1114 (C-N-), 812 (Ar-CH); *H NMR (400 MHz, CDCls)
o (ppm): 7.85 (s, 1H, H-2’), 7.68 (d, J = 8.4 Hz, 1H, H-6"), 7.40 (d, J = 8.3 Hz, 1H, H-5"), 7.24 (t,J=7.9
Hz, 2H, H-4>> va H-6""), 6.87 (t, J = 7.9 Hz, 1H, H-5""), 6.78 (d, J = 8.0 Hz, 2H, H-3"’ va H-7""), 6.63 (s,
1H, H-8), 4.31 (s, 2H, H-1""), 2.12 (s, 12H, 4xOCHjs); *C NMR (100 MHz, CDCls) § (ppm): 178.4, 170.5,
169.2, 168.6, 157.4, 157.1, 155.82, 154.9, 147.8, 143.9, 143.0, 140.5, 130.9, 129.1, 124.7, 122.8, 121.5,
112.8, 112.3, 108.3, 105.7, 97.2, 48.7, 20.8, 20.5, 20.2; EI-MS: m/z 576 [M+1]".

2.3.4. Hop chét (5)

Sau khi két tinh lai trong ethyl acetate/n-hexane thu dugc san pham véi hiéu suét 86 %, 1a chat ¢ dang tinh
thé mau vang nhat. FT-IR (KBr, vmax cm™): 3447 (C5-OH), 2974 (Ar-CH), 2896 (Ar-CH), 1749 (C=0),
1586 (C-O-C), 1416 (C-O-Ac), 1244, 1132 (C-N-); *H NMR (400 MHz, CDCls3) ¢ (ppm): 7.85 (s, 1H, H-
2%),7.68 (d, J = 8.4 Hz, 1H, H-6"), 7.40 (d, J = 8.3 Hz, 1H, H-5"), 6.63 (s, 1H, H-8), 3.95 (s, 2H, H-1""),
2.70 (s, 4H, H-3>* va H-5""), 2.56 (s, 4H, H-2> va H-6"), 2.12 (s, 12H, 4xCOCHj3)."*C NMR (100 MHz,
CDCls) ¢ (ppm): 178.4, 170.5, 169.2, 168.6, 157.3, 155.8, 154.9, 148.6, 143.9, 143.0, 140.5, 138.1, 130.7,
127.5,122.8,121.5, 119.3, 112.3, 108.3, 105.7, 97.2, 48.7, 20.67, 20.5, 20.2 ; EI-MS: m/z 569 [M+1]".
2.3.5. Hop chat (6)

Sau khi két tinh lai trong ethyl acetate/n-hexane thu dwoc san phim véi hiéu suét 83 %, la chét cd dang tinh
thé €6 mau vang nhat. FT-IR (KBr) vmaxcm™: 3378 (C5-OH), 2950 (Ar-CH), 2852 (Ar-CH), 1732 (C=0),
1629 (O=C-Ac), 1446 (C-O-C), 1186, 1060 (C-N-); *H-NMR (400 MHz, CDClIs) 6 (ppm): 12.55 (s,1H. 5-
OH), 7.85 (s, 1H, H-2"), 7.68 (d, J = 8.4 Hz, 1H, H-6"), 7.40 (d, J = 8.3 Hz, 1H, H-5"), 6.63 (s, 1H, H-8),
4.00 (s, 2H, H-1"’), 3.69 - 3.53 (m, 4H, H-3*> va H-4"’), 2.59 - 2.36 (m, 4H, H-2*> va H- 5”°), 2.12 (s, 12H,
4xCOCHs3).1*C NMR (100 MHz, CDCls) 6 (ppm): 178.4, 170.5, 169.2, 168.6, 157.3, 157.1, 156.8, 155.8,
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154.9, 143.9, 143.0, 140.5, 130.7, 122.8, 121.5, 112.3, 108.3, 105.7, 97.2, 66.4, 53.7, 20.7, 20.5, 20.2; EI-
MS: m/z 570 [M+1]*.

2.3.6. Hop chit (7)

Sau khi két tinh lai trong ethyl acetate/n-hexane thu dwoc san phim voi hiéu suat 82 %, 1a chét cd dang tinh
thé mau vang. FT-IR (KBr, vmax cm™): 3350 (C5-OH), 3010 (Ar-CH), 2860 (Ar-CH), 1662 (C=0), 1576
(C-0-C), 1455 (C-O-Ac), 1218 (C-O-C cua vong B), 1080 (C-N-); *H NMR (400 MHz, CDCls) 6 (ppm):
12.55 (s, 1H, 5-OH), 7.85 (s, 1H, H-2"), 7.68 (d, J = 8.4 Hz, 1H, H-5), 7.40 (d, J = 8.4 Hz, 1H, H-6"), 6.63
(s, 1H, H-8), 3.93 (s, 2H, H-1""), 2.54 (d, J = 2.7 Hz, 4H, H-2>’ va H-6"), 2.12 (s, 12H, 4xCOCHs), 1.61
(d, J=27.7 Hz, 1H, H-4>"), 1.56 - 1.23 (m, 4H, H-3"> va H-5""), 0.89 (t, J = 12.9 Hz, 3H, CH3). *C NMR
(100 MHz, CDClIs) ¢ (ppm): 178.4, 170.5, 169.2, 168.1, 157.3, 155.8, 154.9, 143.9, 143.0, 140.5, 130.7,
122.8, 121.5, 112.3, 108.3, 105.7, 97.2, 53.7, 52.2, 34.4, 30.5, 21.7, 20.7, 20.4, 20.2; EI-MS: m/z 582
[M+1]".

2.8. Khio sat kha ning trung hoa goc tw do ABTS™

Hoat dong loai bo gbc tu do ABTS™ duge xéac dinh bang phuong phap khir mau ABTS™ duoc bao cao dau
tién boi Miller va Rice-Evans nam 1993 va cai tién nim 1999. Chuén bi dung dich véi nong do ABTS
(diamonium 2,2’-azinobis(3-ethylbenzothiazoline-6-sulfonate)) 7 uM va K;S;0s 2,45 pM. Sau d6 dé dung
dich 6n dinh trong vong 12-16 tiéng tai nhiét d6 phong, tiép theo pha loing dung dich ABTS™ bing
methanol va diéu chinh mat do quang la 0,7+0,02 tai budc séng 734 nm. Tién hanh khéao sat hoat dong rc
ché gdc tu do ABTS™ bang cach cho 3.9 pL ABTS™ vao 0.1 pL miu (¢ cac nong do ban dau: 50, 100,
150, 200 va 300 UM va diéu chinh lai dé duoc gia tri ICso). Hon hop phan tmg duoc dé trong 6 phut va tién
hanh ghi nhan gia tri mat d6 quang A tai budc song 734 nm. Chat ddi chimg duong 1a Trolox duoc khao
sat & ndng do 25, 50, 100, 200, 300 va 400 pM.

Phan tram hoat tinh chdng oxy hoa ( HTCO, %) dugc tinh theo cong thirc :

Ao — Am

Trong do :
Ao: Mat d6 quang cua dung dich ABTS™ va methanol.
An: Mat d6 quang ctia dung dich ABTS"", methanol va mau thur.

3. KET QUA VA THAO LUAN

Véi gia thuyét rang dwa nguyén tir nitrogen vao phan tir flavonoids sé& cai thién hoat tinh sinh hoc ctia phan
ttr, ching toi di bat dau tong hop cac dan xuat flavonoid chira nitrogen ester hda cac nhém hydroxyl & C3,
C7,C4’ va C5’ ciia Qu bang anhydride acetic dé thu dugc 4-(3,7-diacetoxy-5-hydroxy-4-oxo-4H-chromen-
2-yl)-1,2-phenylene diacetate (1). C4u tric cua Qu c6 nhém hdroxyl tai vi tri C5 va nhém ketone (C=0) tai
vi tri C4 trong dung méi no c6 thé tao ra lién két hydro tao ra vong sau canh bén nén trong diéu kién nhiét
d6 thip (nho hon 40 °C) khi két hop véi anhydride acetic thi khong c6 sy hinh thanh ester ciia nhém
hydroxyl & C5. Phan trmg Mannich doi hoi mot nguyén tir hydro hoat dong. Nén hop chéat 1 véi Ha & C6
trén vong A cé thé két hop voi cac amine va formaldehyde theo ty 1¢ 1:1.2:1.2 trong xtc tac acid HCI dé
tao ra san pham mong muan.

CAu trac cac hop chat di tong hop duoc xac dinh bang phuong phap phd (FT-IR, *H, 3C-NMR va MS).
Trén phé 'H-NMR cua hop chat 1 xuat hién tin hiéu proton c6 do dich chuyén hod hoc dn 12.11 ppm dugc
gan cho nhém -OH ¢ vi tri C5, cAc miii d6i (d) tai 6 7.37 va § 7.76 ppm la dugc gan cho cac proton cua vi
tri C5’ va C6’. Xuét hién 3 tin hiéu mili don (s) lan luot & do dich chuyén hoa hoc 8 7.74 , 6.86 va 6.6 ppm
dugc gan cho lan lugt cac proton gin trén C2° (vong C), C8 (vong B) va C6 (vong A) tuong tmg cua 1.
Proton c6 d¢ dich chuyén hoa hoc ¢ 2.34 va 2.38 ppm dugc gan cho 4 nhém thé nhom acetate (-COCHs)
trén vong thom, nhing vi tri ndy gép phan xac nhan ciu triic hgp chat (1). Su tao thanh hop chat 1 khung
flavonoid con dugc ching minh bang sy xudt hién cac tin hiéu trén phd *C-NMR & cac vi tri § 176.2 ppm
dugc gan cho nhoém ketone (C=0) tai (C-4); 3 tin hi¢u ¢ 6 20.4, 20.7 va 21.2 ppm dugc gan cho 4 nhém
methyl cua C&c acetate; 2 tin hi¢u ¢ 6 168.21, 167.84 ppm va 1 tin hiéu ¢ 6 167.76 ppm cO cuong do manh
dugc gan cho 4 nhém carbonyl (C=0) cua ester. Khéi phd EI-MS cho cac gia trj 470 va 471 tuong tng la
cac ion M* va [M+H]* phu hop v6i khdi luong phén tir (M = 470) ctia hop chit 1.
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Bing phan tmg Mannich, 6 dan xuét flavonoid 14 2-7 tir 1 d& duoc amine hoa. Trén phd FT-IR cta hop chit
2-7 ¢6 cac van pho hap thu quanh vi tri 3347 va 1759 cm* dic trung cho cic dao dong cua lién két -OH
va >C=0 tuong mg. Ngoai ra cac dao dong lién két C-N, C-O xuét hién quanh céc vi tri 1024-1114 va
1154 cm™. Trén phd 'H-NMR, cac dan xuat 2-7 khong con tin hiéu proton xuét hién ¢ dy 6.61 ppm 13 vi tri
proton trén C6 vong thom A cua hop chét 1, thay vao do la su xuét hién cac tin hiéu méi tai on 3.87-4.5
ppm 1a cta nhém -CH;N, xudt hién tin hiéu proton c6 do dich chuyén hoa hoc dn 2.12 ppm dugce gan cho 4
nhom thé nhom acetate (-COCH3) trén vong thom, cac mili d6i (d) tai 6 7.40 va 6 7.68 ppm 1a dugc gan cho
céc proton cuia vi tri C5” va C6”. O d6 dich chuyén hoa hoc ¢ 7.85 va 6.63 ppm, xuét hién 2 tin hi¢u miii
don (s) lan luot dugce gan cho cac proton gin trén C2° va C8 tuong Gmg. Sy tao thanh cac dan xuat 2-7
khung flavonoid con duoc ching minh bang céc tin hiéu xuét hién trén phd *C-NMR & cac vi tri 6 178,4
ppm dugc gan cho nhom ketone (C=0) tai (C-4), 3 tin hi¢u ¢ ¢ 20.2, 20.5 va 20.67 ppm dugc gan cho 4
nhoém methyl cua cac acetate; 4 tin hiéu ¢ 6 178.35, 170.47, 169.24, 168.61 ppm dugc gan cho 4 nhom
carbonyl (C=0) ctia ester. Trén phd ESI-MS cho céc gia tri M* va [M+1]* phu hop véi khoi lugng phan tir
ctia hop chat 2-7.

2.5. Két qua kha niing chdng oxy héa ciia cac hop chit da tong hop.

Bang 1. Két qua kha ning chdng oxy hoa ciia cac dan xuét bazo Mannich cua 1 (2-7) va Trolox

Hop chit C (uM) Mat d quang Ac HTKO (%) 1Cs0 (UM)
50 0.601 12.89
2 100 0.514 26.68
(A,=0.701) 150 0.422 40,52 185.59+0.107
200 0.332 54.51
300 0.16 80.78
20 0.548 16.61
5 40 0.457 31.62
(A.=0.699) 60 0.355 46.21 64.02+0.15
80 0.258 63.09
100 0.146 77.11
50 0.632 13.86
4 100 0.554 26.86
(A0=0.7) 150 0.488 42.71 177.68+0.13
200 0.419 56.43
300 0.281 84.86
50 0.481 16.18
100 0.409 31.79
> 150 0.332 46.53 163.14+0.14
(Ac=0.701) 200 0956 6157
300 0.116 89.31
50 0.648 13.24
100 0.586 27.82
6 150 0.457 42.81 176.92+0.19
(A,=0.7) 200 0350 56 00
300 0.139 84.91
50 0.381 19.59
100 0.325 35.13
7 150 0.264 48,57 156.71+0.11
(A,=0.701) 00 0208 61 o7
300 0.103 89.58
25 0.601 5.29
50 0.573 11.14
Trolox 100 0.519 29 86 221.3140.17
(Ao:07) 200 0.396 45 43
300 0.276 67.57
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Hop chit C (UM) Mat d§ quang Ac HTKO (%) ICs0 (LM)
400 0.156 71.71

Trong do:

- A 1a mat d6 quang twong tng véi timg ndng do.

- Ag 1a mat d6 quang tai thoi diém to,

- HTKO % Ia hoat tinh khang oxy hoéa ciia timng hop chit theo phan tram.
- ICso ndng d¢ tic 50% gbc tu do.

50-b
1Cs0= ——
Véi: a va b 1a cac hé sb tir phuong trinh y = ax-+b.
@8 Nong d sir dung
@8 % U'c ché
C (uM)
400
300 -
200 -
N lll II l“ l“ lll l“
3 Trolox HUP chat

Hinh 1: D thi thé biéu dién sw phu thuoc cua nong do cua cac hop chét 2-7 va Trolox dén kha nang
khang oxy hoa theo nong d¢ % wc ché

Tt ca cac dan xuit bazo Mannich cua hop chat 1 déu dwoc thir hoat tinh khang oxy hoa bang phuong phap
ABTS thé hién trong Bang 1. Két qua thir nghiém hoat tinh khang oxy héa chi ra tit ca cac hop chat da
t6ng hop déu cé hoat tinh khang oxy hoa, trong do, do c6 su khac biét giira cac cau trdc dan dén kha ning
trung hoa gdc tu do khac nhau ma hop chét 3 c6 hoat tinh manh nhat, dat dugc 77.11% & nong do 100
(UM), va gia tri ICso cta hop chat 3 12 64.02+0.15 (uM). Gia tri ICso Véi cac hop chat 7, 5, 6, 4 va 2 con lai
tang dan tuong ung la 156.74+0.10, 163.14+0.14, 167.92+0.19, 177.68+0.13 va 185.59+0.11 (UM). Néu
so sanh vei hoat tinh khang oxy hda ciia chét chuan Trolox c6 gié tri 1Cso 1a 221.31+0.17 (uM) thi kha nang
chéng oxy hda cia hop chat 3, 7 va 5 manh hon cua chat chuan Trolox la 1.4-3.4 lan.

Quan sat cau tric cua cac hop chat tong hop va két qua khang oxi hda, ching toi thay cac cau trdc khi tong
hop thém vao déu 1a cac amine vong, chi c6 hop chét 3 1a c6 gbc akyl béo véi ba nguyén tir carbon diéu
nay c6 thé 1am cho géc alkyl trén amine c6 tinh twong thich v&i kha ning bét géc tu do, dan dén hop chat
3 ¢6 kha niang trc ché hoat tinh khang oxy hoa tét nhat. By 1a co so quan trong dé chung toi tiép tuc tién
hanh thir nghiém cac hoat tinh sinh hoc khac voi nhém dan xuét nay.
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3. PUONG CHUAN THE HIEN KET QUA PO KHA NANG KHANG OXY HOA CUA
CAC HQP CHAT PA TONG HQP

3.1. MAu chuin
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Hinh 2a. Buong chuan thé hién kha niang chéng oxy héa ciia mau chuan Trolox theo % tic ché
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Hinh 2b. Buong chuan thé hién kha nang chong oxy hda cua hop chét 3,7, 3°,4’-Tetra-O-acetyl-5-hydroxyl-6-
[methyl(propylamino)]flavonoid (3) theo % tc ché

KET LUAN

Chung t6i da téng hop duge dan xuat 4-(3,7-diacetoxy-5-hydroxy-4-oxo-4H-chromen-2-yl)-1,2-phenylene
diacetate (1) tir (Qu) va amine hoa (1) dua trén co s clia phan img Mannich thanh cac dan xuét flavonoids
méi 2-7 & 80 °C trong 1-3 gid cho hiéu sudt 65-86%. Kiém tra kha ning khang oxy hoa bang phuong phap
ABTS tiéu chudn cho thiy cac hop chit déu c6 kha ning khang oxy hoa, trong d6 3 (1Csp 64.02+0.15 uM),
7 (ICso 156.71+0.11 pM), 5 (163.140.14 uM) va 4 (ICso 177.68+0.13 M) cao hon chat chuan Trolox
(ICs0 221.31+0.17 puM) 1.4-3.4 lan.
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SYNTHESIS AND EVALUATION OF ANTIOXIDANT ACTIVITY OF NOVEL
FLAVONOIDS RELY ON MANNICH BASE

NGUYEN VAN SON'*, VO THANH CONG!?, PHAM VAN HUNG!
Faculty of Chemical Engineering, Industrial University of Ho Chi Minh City, Ho Chi minh City, Viet
Nam
*Corresponding Author’s E-mail: nguyenvanson@iuh.edu.vn

Abstract. We successfully synthesized  4-(3,7-diacetoxy-5-hydroxy-4-oxo-4H-chromen-2-yl)-1,2-
phenylene diacetate (1) from Quercetin with acetic anhydride. Based on the Mannich reaction of 1 with
various amines and formaldehyde, six novel derivatives 2-7 were synthesized and formed at 80°C for 1-3
hours with yields of about 65- 86%. The aminomethylation occurred preferentially in the position at C-6 of
the A-ring of 1. All synthesized compounds were determined by molecular structure by modern
physicochemical analysis methods such as FT-IR, 'H-NMR, *C-NMR, and MS. Moreover, the synthesized
compounds were evaluated for their antioxidant capacity by the standard ABTS method, showing that all
compounds have the antioxidant capacity, of which the best compounds were 3 (ICsp 64.02+0.15 uM), 5
(I1Cs0 164.74+0.14 pM) and 7 (ICso 167.40£0.11 pM) 1.4-3.4 times higher than Trolox standard (ICso
221.31+0.17 uM). These are potential compounds for antioxidant applications.

Keywords: Synthesis, Mannich, Antioxidant, Flavonoid, Quercetin, ABTS
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