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Tém tit. 7-hydroxy-5,3',4'-trimethoxyflavone (1) 1a mot flavonoid ti nhién da duogc tdng hop tir hesperidin
tu nhién. Dya trén phdn tmg Mannich cua 1 v6i cac amine béc hai khac nhau va formaldehyde. 11 dan xuat
flavonoid méi (2-12) dugc tong hop thong qua sy hd trg cia vi song. Qua trinh aminometyl hoa diénra &
vi trf uu tién tai C-8 cua vong A cua 1. Hoat tinh tre ché ting sinh té bao ung thu ¢6 tir cung ¢ nguoi (Hela)
cua cac dan xuit dugc danh gia thong qua phuong phap MTT tiéu chuan. Két qua cho thay cac dan xuét
thé hién hoat tinh trc ché tang sinh té bao Hela tai nong d6 ICso 1a 10.13-100 uM, trong d6 cac hop chat 3,

6 va 10 c6 hoat tinh tot hon khi so sanh v&i chit déi chimg dwong (DDP) cis-Platin. Céu triic cua cac dﬁn
xuét dugc xac dinh bang mot sb phuong phap hoa 1y hién dai nhu NMR va MS.

Tir khéa: Tong hop, Flaovonoids, phan ing Mannich, Vi song, Uc ché ting sinh

SYNTHESIS OF NOVEL7-HYDROXYL-5,3"4'-TRIMETHOXYFLAVONE MANNICH
BASE DERIVATIVES VIA MICROWAVE -ASSISED NETHOD AND THEIR
CYTOTOXIC ACTIVITY HALA CELLS

Abstract. 7-hydroxy-5,3',4'-trimethoxyflavone (1), a naturally occurring flavonoid, was synthesized from
natural hesperidin. Based on the Mannich reaction of 1 with different quadratic amines and formaldehyde,
11 novel flavonoid derivatives (2-12) were synthesized via a microwave-assisted method. The
aminomethylation mainly took place at C-8 position of the A-ring of 1. The cytotoxic activity against
cervical cancer cells (Hela) of synthesized derivatives was tested using the standard MTT-test. The result
demonstrated that some derivatives showed a cytotoxic activtiy against Hela cells at I1Cso of 10.13-100 M.
Compounds 3, 6 and 10 showed a better activity in the comparison with positive control cis-Platin (DDP).
The structure of all synthesized compounds have been characterized by modern physicochemical methods
such as NMR and MS.
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1. TONG QUAN

Flavonoid hién dién rong rai trong ty nhién, va hau hét cac loai thuc vat déu chira flavonoid. Cac nghién
ctru hién dai da chi ra rang flavonoid ¢6 chire nang lam giam lipid mau[1], chong khdi u[2-5], chdng oxy
héa[4, 6, 7], thudc chong dong mau[8], chong viém[9, 10] cai thién chuyén hoa duong va lipid,[11, 12]
bao vé h¢ thong tim mach va mé gan[13], w., nd vira c¢6 gia tri y hoc quan trong nhung lai c6 doc tinh thap
nén tré thanh déi tuong quan trong trong nhleu nghién ctru y dugce. Tuy nhién, flavonoid c6 hoat tinh sinh
hoc cao trong tu nhién c6 ham lugng thap dnh hudng dén viéc nghién ctru sdu cua con ngudi vé co ché
dugc ly va cac hoat tinh sinh hoc ctia chung, diéu nay lam han ché su phat trién va str dung cua flavonoid.
Vi vy, viée tong hop céc flavonoid c6 hoat tinh sinh hoc tiém ning bang phuong phap hoa hoc 14 rit quan
trong, c¢6 loi cho sy phit trién ctia cac flavonoid. Trong s6 cac flavonoid ¢6 chira nguyén tir hydro hoat tinh
(ttc cac H, so véi nhom hydroxyl) khi ngung tu véi aldehyde va amine tao ra san pham tong hop gin thém
cac nhém methyl hoa amine vao khung flavonoid trén co so phan tmg Mannich di tao ra mot loat cac dan
xudt méi ¢6 hoat tinh duoc 1y nhu chéng khéi u, chdng viém, khir tring va tiéu diét vi khuan [14-21].
Trong nhiing nim gan déy, viéc tmg dung phan img Mannich trong phat_ trién thudc méi, cung voi viée
nghién ctru phan (mg Mannich khong ngimg duge duge mo rong theo chiéu sau, tao ra nhiéu dan xuat da
tham nhap vao hau hét cac linh vuc san xuat va doi sdng ctia con ngudi. Vi vy, viée tiép tuc mé rong tong
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hop dua trén phan ¢mg Mannich s& trd thanh mot trong nhiitng chii dé quan trong nghién ciru hién nay. bé
nghién ctru sdu hon hoat tinh sinh hoc cua cac flavonoid ty nhién cling nhu nhiéu din xuét
flavonoid Mannich nay gop phan kham pha méi quan hé c4u trac hoat dong ciia chung va dap mg
nhu cdu phat trién thudc méi.

7-hydroxy-5,3" 4'-trimethoxyflavone 1 1a mét flavonoid tu nhién dwgc phan lap tir 14 cua Murraya
panciculata L [22]. Mat khéc, tai nguyén thién nhién cua hop chat 1 bi han ché do ham luong thép trong
cay Murraya panciculata L lam giam kha nang danh gia hoat tinh sinh hoc cua chung. Do do, céc tong hop
hoa hoc cta 1 s& 1a mot cach tlep can thay thé rat quan trong dé giai quyét van dé vé tinh san €0 cua no.
Gan day, hau hét cac nhom thude quan trong, dic biét 1a nhimng loai dugc pharn ¢6 nguodn gde tu nhién 1a
cac hop chat chira nito. Phan mg Mannich ciia flavonoid 1a sy thay doi cdu triic thong qua phan tng
aminomethyl hoa, tir d6 cé thé cai thién hoat tinh sinh hoc cua flavonoid va cai thién tinh chat hoa 1y cta
chung. Goc amine trong ciu tric phan tir c6 thé ting cudng cac dic tinh héa Iy (vi du: kha ning hoa tan
trong nudc) va cai thién cac dic tinh sinh kha dung cua chung ciia cac phan ta[23]. Hop chat 1 tham gia
vao phan tmg Mannich thong qua qua trinh chon loc thay d6i cac diéu kién nhat dinh va tao thanh cac dan
xuit Mannich da dang, tir 6 trong viéc mo rdng nghién ctru c6 hé théng hoat tinh sinh hoc cua flavonoid
va cac dan xuét flavonoid Mannich[24-27].
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So D6 1. Hoa chit va diéu kién: (a) Iz, py, 90 °C, khudy hoi Iuu, 10 h, 95%; (b) (CHz)2SO4, 10% NaOH(aq), 6 h,
khudy, sau d6 H,SO4, 120 °C, khuay hoi luu, 4 h, 89%; (c) HCHO, CH3OH, amine, HCI, microwave, khudy hoi luu,
80°C, 30 phut (56-93%).

2. THUC NGHIEM

Chung t6i ¢ day bao cio ban tong hop dau tién cta 1 tir naringin thuong mai gia ré, va tong hop mot loat
cac dan xuit bazo moi tir 1 dya trén co s¢ cua phan img Mannich da tao ra mu6i mot hop chat mai (2 12).

Tt ca cac hop chit tong hop da dugc xac nhan bang phuong héa 1y hién dai nhu 'HMR, **C NMR va MS.

Hon nita, cac hop chit tong hop da dwogc kiém tra hoat dong wre ché ting sinh trén té bao ung thu Hela &
nguoi bang phuong phap MTT tiéu chuan[28].

2. 1. Thiét bj do

Diém nong chay dugc xac dinh bang thiét bi XRC-1. Phé 'H va 3C-NMR duogc do trén may quang pho
Bruker-AV400 tai Vién hop chat thién nhién thuoc Vién Han 1am Khoa hoc Viét Nam voi cac chat chuan
noi la tetramethylsilan (TMS) Khdi phd dugce xac dinh bang may quang ph6 ZAB-HS bang EI hodc phép
do khéi phé c6 do phan giai cao (HRMS) dugc thyc hién boi khdi phdé EPSRC. Céac dich chuyén héa hoc
(9) dugce do bang ppm va hang s6 ghép noi (J) dugc tinh bang hertz (Hz). HS tro vi song XH-MC-1 sir dung
trong tong hop hitu co co cong suat (50-900 W, 2450 MHz) da duoc sir dung trong cac quy trinh thi nghiém.
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Séc ky cot duge thuc hién bang cach sir dung silica gel 200-300 pm (Han Qudc). Hoa chat 14 loai tinh khiét
phan tich va sir dung dung méi khan d loai bo nuéc bang cach chung ct lai.

2.2.1. Téng hgp diosmin

Hdn hop cua hesperidin (20 g, 32,78 mmol) trong 150 mL pyridine duoc khudy manh ¢ 90 °C trong 30 phdt
va sau d6 d6 I (12 g, 226,4 mmol) vao. Sau khi khudy trong 10 gid, dé ngudi dén nhiét d6 phong va sau d6
hon hop phan tng duoc dd vao nude lanh va sau d6 duge sit dung HCl 3% (3x 150 mL) va dung dich bao
hoa Na,S;0s, duoc loc va rira bang nude, 1am kho thu duoc 13 (18.903 g, hiéu sudt 95%) & dang san pham
mau tring (lit. nhiét do nong chay 252-255 °C[29], nhiét d6 néng chay 252-254 °C.

2.2.2. Tong hep ciia 7-hydroxy-5,3',4'-trimethoxyflavone (1)

Mot hdon hop cta hop chat 13 (8 g, 13,15 mmol) trong dung dich NaOH (150 mL, 7% trong nudc) va sau
d6 cho tir tir (CH3)>SO4 (17 mL, 63,05 mmol) vao hon hop trén. Hon hop duoc khudy & nhiét do phong
trong 6 gio. Sau do, thém timg giot 15 mL acid sunfuric dic, phan tmg dugc hdi luu & 120 °C trong 4 gio,
phan tmg dugc lam lanh dén nhiét d6 phong va d6 hon hop phan g vao nudce lanh, chit ran duoc loc, rira
bang nudc. Can loc duge 1am kho, cin duge tinh ché bang cach két tinh lai tir dung dich hdn hop cia
methanol va ete dau hoa dé thu duoc 1 (3.702 g, hiéu sudt 87%) & dang chét ran mau vang, nhi¢t d nong
chay 283-284 °C,(lit. nhiét d6 nong chay 284-285 °C [30]); *H NMR (400 MHz, DMSO-ds): 6 10.72 (s, 1H,
7-OH), 7.58 (d, J = 8.4 Hz, 1H, H-6"), 7.48 (s, 1H, H-5"), 7.08 (d, J = 8.7 Hz, 1H, H-2"), 6.69 (s, 1H, H-3),
6.56 (s, 1H, H-8), 6.37 (d, J = 2.5 Hz, 1H, H-6), 3.86, 3.83, 3.79 (each, s, each 3H, -OCHjs); *C NMR (100
MHz, DMSO-ds): ¢ 178.8, 161.6, 160.6, 160.2, 151.7, 149.2, 124.1, 119.2, 111.2, 108.5, 107.6, 104.2,
101.8, 96.8, 58.8, 56.3, 56.1; EIMS: m/z 328 [M]".

2.3. Quy trinh thue nghiém chung cho cic din xuit bazo Mannich (2-12).

Mot hdn hop gdm fomandehit (0,36 mmol) va amine béc hai (0,36 mmol) trong methanol (10 mL) va 0,02
mL HCI dugc hdi luu & 60 °C cho dén khi dong nhét hoa hoan toan, va sau d6 hdn hop duge dé vao hdn
hop gém hop chat 1 (120 mg, 0,36 mmol) va methanol (10 mL), sau d6 phan ting dwoc khudy dudi su hd
trg ctia vi song (600 W) trong 30 phiit & 80 °C. Sau khi phan (g hoan thanh kiém tra phan {ng bang sic
ky ban mong, dung méi duoc loai bé bang cach cb quay. San phdm thé thu dugce duge chiét bang ethyl
axetat (20 mLx3) va nudce (50 mL). Pha hiru co duoc tach ra va lam kho bang natri sulfat khan. Dung méi
da duoc loai bd bang may ¢ quay, chat rin dugc thu duoc tinh ché bang sic ky cot trén silica gel
(ethylacetat / ete dau hoa / trietylamine, v /v, 5: 1: 0,01) dé thu dugc (2-12) vé6i hiéu suat thu duge (65—
93%).

2.3.1. Tong hop ciia 7-hydroxy-5-methoxy-2-(3,4-dimethoxyphenyl)-8-[(dimethylamineo)methyl]-
4H-chromen-4-one (2)

Quy trinh twong tu thu dugc 2 (hiéu suit 86%) chét rin mau vang, nhiét d6 nong chay 97-98 °C; 'H NMR
(400 MHz, CDCl3) 6 7.44 (d, J =8.4 Hz, 1H, H-6"), 7.28 (s, 1H, H-5"), 6.99 (d, J = 8.5 Hz, 1H, H-2’), 6.57
(s, 1H, H-3), 6.31 (s, 1H, H-6), 4.11 (s, 2H, 8-CH:N), 3.96 (s, 6H, 3’-OCHzs va 4’-OCHa), 3.94 (s, 3H, 5-
OCHs), 2.18 (t, J = 7.2 Hz, 6H, (CH3),); *C NMR (100 MHz, CDCls): § 177.8, 164.9, 160.2, 159.6, 156.4,
1515, 149.2, 124.3, 119.0, 111.1, 108.4, 107.5, 107.4, 99.9, 96.9, 56.2, 56.0, 55.9, 50.1, 46.8; EIMS: m/z
385 (M)*.

2.3.2. Téng hop ciia 7-hydroxy-5-methoxy-2-(3,4-dimethoxyphenyl)-8-[(diethylamineo)methyI]-4H-
chromen-4-one (3).

Quy trinh twong tur thu duoc 3 (hiéu suat 93%) chat rin mau vang, nhiét d6 nong chay 110-111 °C; 'H NMR
(400 MHz, CDCls3): 6 7.45 (dd, J = 8.4, 2.0 Hz, 1H, H-6°), 7.29 (d, J = 1.8 Hz, 1H, H-5°), 7.00 (d, J = 8.5
Hz, 1H, H-2"), 6.58 (s, 1H, H-3), 6.32 (s, 1H, H-6), 4.12 (s, 2H, 8-CH:N), 3.97 (s, 6H, 3’-OCH3 va 4’-
OCHs), 3.95 (s, 3H, 5-OCH3), 2.76 (g, J = 7.2 Hz, 4H, 2CH,), 1.20 (t, J = 7.2 Hz, 6H, (CHs).); **C NMR
(100 MHz, CDCls): 6 177.7, 164.9, 160.2, 159.6, 156.4, 151.5, 149.2, 124.3, 119.0, 111.1, 108.4, 107.5,
107.4,99.9, 96.9, 56.2, 56.0, 55.9, 50.1, 46.8, 10.9; EIMS: m/z 414 (M+1)*.

2.3.3. Téng hop ciia 7-hydroxy-5-methoxy-2-(3,4-dimethoxyphenyl)-8-[(dipropylamineo)methyl]-
4H-chromen-4-one (4).

Quy trinh twong ty thu dugc 4 (hiéu sudt 85%) chat rin mau vang, nhiét do nong chay 257-258 °C; 'H NMR
(400 MHz, CDCls): 6 9.23 (s, 1H, 7-OH), 7.37 — 7.31 (m, 1H, H-6), 7.19 — 7.15 (m, 1H, H-5), 6.90 (dd, J
=8.5,4.0Hz, 1H, H-2*), 6.5 (s, 1H, H-3), 6.21 (d, J = 5.1 Hz, 1H, H-6), 4.01 (d, J = 3.3 Hz, 2H, 8-CH:N ),
3.85(dd, J=17.8, 4.3 Hz, 9H, 3’-OCHgs, 4’-OCH3va 5-OCHj3), 2.55 — 2.48 (m, 4H, 2CH,), 1.63 — 1.49 (m,
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4H, 2CHy), 0.85 (td, J = 7.3, 3.3 Hz, 6H, (CHs).); *C NMR (100 MHz, CDCls): 6 177.6, 164.6, 160.2,
159.5, 156.3, 151.5, 149.1, 124.3, 119.0, 111.0, 108.4, 107.5, 107.4, 100.2, 96.8, 56.1, 55.9, 55.8, 55.7,
51.4,19.27, 11.64; EIMS: m/z 441 (M)".

2.3.4. Tong hop ciia 7-hydroxy-5-methoxy-2-(3,4-dimethoxyphenyl)-8-[(diisopropylamineo)methyl]-
4H-chromen-4-one (5)

Quy trinh tuong tu thu dugc 5 (hiéu sudt 63%) chét rdn mau vang, nhiét 46 nong chay 158-159°C;H NMR
(400 MHz, CDCls): 6 9.35 (s, 1H, 7-OH), 7.43 (d, J = 8.1 Hz, 1H, H-6’), 7.04 (d, J = 8.2 Hz, 1H, H-5’),
6.77 (s, 1H, H-2"), 6.51 (s, 1H, H-3), 6.23 (s, 1H, H-6), 4.11 (s, 2H, 8-CH2N), 3.94 (s, 6H, 3’-OCHgs, 4’-
OCHj), 3.91 (s, 3H, 5-OCHs), 2.73-2.69 (m, 2H, 2CH), 1.26-1.19 (m, 12H, 2(CHs)2); **C NMR (100 MHz,
CDCls): 0 177.6, 164.5, 160.1, 159.5, 156.3, 151.6, 149.3, 124.2, 119.9, 111.2, 108.7, 107.5, 103.4, 96.7,
56.9, 56.6, 56.5, 55.7, 50.1, 46.8, 19.8; EIMS: m/z 441 (M)".

2.3.5. Tong hop ciia 7-hydroxy-5-methoxy-2-(3,4-dimethoxyphenyl)-8-(pyrrolidin-1-ylmethyl)-4H-
chromen-4-one (6).

Quy trinh twong tur thu dugc 6 (ning suit 86%)chat rin mau vang, nhiét d6 nong chay 156-157 °C; *H NMR
(400 MHz, CDCls): 6 8.48 (s, 1H, 7-OH), 7.47 — 7.40 (m, 1H, H-6), 7.29 — 7.22 (m, 1H, H-5"), 6.99 (d, J
=8.5 Hz, 1H, H-2’), 6.56 (s, 1H, H-3), 6.37 (s, 1H, H-6), 4.23 (s, 2H), 3.96 (s, 6H, 3°-OCH3 va 4’-OCH),
3.94 (d, J = 4.5 Hz, 3H, 5-OCHs), 2.86 (s, 4H, 2CHz), 1.96 (s, 4H, 2CH.); *C NMR (100 MHz, CDCls): 6
177.7, 164.7, 160.7, 159.8, 156.5, 151.7, 149.3, 124.2, 119.2, 111.2, 108.5, 107.6, 107.4, 99.8, 97.0, 56.2,
56.0, 53.7 ,50.7, 29.7, 23.5; EIMS: m/z 411 (M)".

2.3.6. Tong hop ciia 7-hydroxy-5-methoxy-2-(3,4-dimethoxyphenyl)-8-(piperidin-1-ylmethyl)-4H-
chromen-4-one (7).

Quy trinh twong tu thu duoc 7 (ning suit 86%) chat rin mau vang, nhiét d6 nong chay 210-211 °C; *H
NMR (400 MHz, CDCls): 6 9.16 (s, 1H, -OH), 7.34 (d, J = 8.4 Hz, 1H, H-6"), 7.16 (d, J = 2.0 Hz, 1H, H-
5%), 6.89 (d, J = 8.5 Hz, 1H, H-2"), 6.45 (s, 1H, H-3), 6.21 (s, 1H, H-6), 3.91 (s, 2H, 8-CH2N), 3.86 (d, J =
1.1 Hz, 6H, 3’-OCH3 va 4’-OCHj), 3.84 (s, 3H, 5-OCHs), 2.96 — 2.17 (m, 4H, 2CH>), 1.61 (s, 4H, 2CH),
1.46-1.37 (m, 2H, CH,); *C NMR (100 MHz, CDCls): 6 177.6, 164.3, 160.1, 159.5, 156.3, 151.5, 149.1,
124.2,118.9, 111.0, 108.3, 107.4, 99.7, 96.7, 56.1, 55.9, 55.8, 54.9, 54.0, 25.3, 23.6; EIMS: m/z 425 (M)".
2.3.7. Tong hop ciaa 7-hydroxy-5-methoxy-2-(3,4-dimethoxyphenyl)-8-(morpholinomethyl)-4H-
chromen-4-one (8).

Quy trinh twong tu thu dugc 8 (hi€u sut 89%) chét rin mau vang, nhiét 46 nong chay 208-209 °C;*H NMR
(400 MHz, CDCls): 6 7.41 (d, J=8.5 Hz, 1H, H-6"), 7.24 (d, J =8.3 Hz 1H, H-5"), 6.96 (d, J = 8.5 Hz, 1H,
H-2"), 6.54 (s, 1H, H-3), 6.30 (s, 1H, H-6), 4.01 (s, 2H, 8-CH2N), 3.93 (s, 6H, 3’-OCHs va 4’-OCHs), 3.91
(s, 3H, 5-OCHs), 3.78 (s, 4H, 2CH>), 2.66 (s, 4H, 2CH>); *C NMR (100 MHz, CDCls): ¢ 178.0, 163.7,
160.9, 160.2, 156.9, 152.0, 149.6, 124.5, 119.5, 111.5, 108.8, 108.3, 107.9, 99.6, 97.0, 66.9, 56.6, 56.4,
56.3, 54.9, 53.5; EIMS: m/z 427 (M)".

2.3.8. Téng hop cia 7-hydroxy-5-methoxy-2-(3,4-dimethoxyphenyl)-8-((piperazin-1-yl)methyl)-4H-
chromen-4-one (9)

Quy trinh twong ty thu duoc 9 (ning sudt 75%) chét ran mau vang, nhiét d6 néng chay 152-153 °C; 'H
NMR (400 MHz, CDCls): 6 7.31 (d, J = 8.0 Hz, 1H, H-6"), 7.13 (s, 1H, H-5"), 6.94 (d, J = 8.0 Hz, 1H, H-
2%), 6.48 (s, 1H, H-3), 6.31 (s, 1H, H-6), 5.29 (s, 1H, OH), 4.15 (s, 2H, 8-CH:N), 3.87 (s, 6H, 3°-OCH3, 4°-
OCHj), 3.85 (5-OCHjs), 2.93-273 (m, 8H, 4CH,); *C NMR (100 MHz, CDCls): § 178.1, 163.9, 160.9,
160.2, 156.9, 153.0, 149.6, 124.4,119.4, 111.4, 108.8, 108.2, 107.0, 99.5, 97.1, 56.7, 56.4, 56.3, 54.9, 53.5;
47.5; EIMS: m/z 426 (M)*.

2.3.4. Tong hgp ciia 7-hydroxy-5-methoxy-2-(3,4-dimethoxyphenyl)-8-((4-methylpiperazin-1-
yl)methyl)-4H-chromen-4-one (10).

Quy trinh tuong tu thu dugc 10 (ning suit 87%) chat rin mau vang, nhiét do nong chay 210-211 °C; H
NMR (400 MHz, CDCls): 6 7.43 (d, J = 8.4 Hz, 1H, H-6"), 7.27 (d, J = 8.5 Hz, 1H, H-5"), 6.98 (d, J = 8.5
Hz, 1H, H-2"), 6.57 (s, 1H, H-3), 6.32 (s, 1H, H-6), 4.05 (s, 2H, 8-CH:N), 3.96 — 3.93 (m, 9H, 3’-OCHjs,
4’-OCHsva 5-OCHg), 2.73 (dd, J = 87.1, 79.5 Hz, 8H, 4CH,), 2.34 (s, 3H, CHs), 2.03 (d, J = 1.8 Hz, 1H,
CH); 3C NMR (100 MHz, CDCls): 6 177.6, 163.6, 160.3, 159.7, 156.4, 151.6, 149.1, 124.1, 119.1, 111.1,
108.4, 107.8, 107.5, 99.5, 96.6, 56.2, 56.1, 55.9, 56.0, 55.9, 54.6,54.1, 52.7, 45.6, 14.1; EIMS: m/z 440
(M)".
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2.3.9. Tong hop ciia 7-hydroxy-2-(3,4-dimethoxyphenyl)-8-[(4-hydroxypiperidin-1-yl)methyl]-5-
methoxy-4H-chromen-4-one (11)
Quy trinh tuong tir thu duge 11 (ning suit 91%) chat rin mau vang, nhiét do nong chay 260-261 °C; 'H
NMR (400 MHz, CDCls): 6 7.47 (d, J = 8.5 Hz, 1H, H-6’), 6.69 (d, J = 1.9 Hz, 1H, H-5"), 6.82 (d, J=8.5
Hz, 1H, H-2’), 6.57 (s, 1H, H-3), 6.32 (s, 1H, H-6), 4.05 (s, 2H, 8-CH2N), 3.95 (d, J = 2.3 Hz, 6H, 3’-OCH3
va4’-OCHa), 3.94 (s, 3H, 5-OCHs ), 3.64 (s, 1H, OH), 3.31 (s. 1H, CH), 2.58-2.34 (m, 4H, 2N(CH)>), 1.75-
162 (m, 4H, 2(CH),); C NMR (100 MHz, CDCls): 6 177.8, 164.5, 160.8, 159.5, 156.5, 151.8, 149.6,
124.3, 119.2, 111.3, 108.5, 107.6, 107.4, 99.8, 97.3, 67.8, 56.4, 56.0, 55.7, 50.3, 50.1.6, 33.2; EIMS: m/z
441 (M)*.
2.3.10. Tong hop cia 7-hydroxy-5-methoxy-2-(3,4-dimethoxyphenyl)-8-[(diphenylamineo)methyl]-
4H-chromen-4-one (12)
Quy trinh tuwong tu thu dugc 12 (ning sudt 83%) chit rin mau vang, nhiét do néng chay 223-224 °C; 'H
NMR (400 MHz, CDCls): 6 9.63 (s, 1H, 7-OH), 7.34 (d, 2.7 Hz, 1H, H-6"), 7.01-6.76 (m, 10H), 6.59 (d, J
=8.2 Hz, 1H, H-5"), 6.55 (s, 1H, H-2"), 6.51 (s, 2H, Ar-H), 6.35 (s, 1H, H-6), 4.06 (s, 2H, NCHy), 3.90 (s,
3H, 5-OCHs), 3.87 (d, J = 2.7 Hz, 6H, 3’-OCH3s va 4’-OCHj3); *C NMR (100 MHz, CDCls): 6 178.6, 164.9,
160.9, 159.7, 156.4, 151.5, 149.2, 148.5, 129.8, 128.5, 124.2, 121.6, 119.0, 111.1, 108.4, 107.4, 106.4, 99.7,
98.7,56.4, 56.1, 55.8, 54.1; EIMS: m/z 509 (M)*.
2.4 Thir nghiém cho hoat dong trc ché tang sinh té"bz‘lo . i .
Thir nghiém tre ché tang sinh cua cac hop chat 1-12 doi voi dong t€ bao ung thu biéu mo ¢b tir cung 6 ngudi
(HeLa) bang phuong phap MTT (3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide) [31, 32].
Pugc thyc hién bang cach iy 5x10° té bao / giéng dugc nudi ciy trong 96 giéng trong mdi truong nudc
md bo (100 pL) va sau do dugc u ¢ 37 °C trong mdi trudng 5% CO2. Sau 24 gid, moi truong duge loai bo
va sau d6 duge xu 1y voi céc ndng d6 hop chit khac nhau (100, 25, 6,25, 1,56, 0,39, 0,0976, 0,0244, 0,0061
uM) ctia cac hop chét 1-12 @ trong 48 gio. Sau d6 5% MTT dugc thém vao mdi giéng va 1 voi do am 90%
va 5% CO; trong 1-3 gio nira. Phan ndi phia trén dugc loai bo va 0,1 mL DMSO dugc thém vao dé hoa tan
két tua. Hon hop duoc lac trén may vi song trong 5 phit, va do hép thu duoc do & budc séng 570 nm biang
méy quang pho tu dong ELISA x 800 (Bio-Rad 680) dé x4c dinh nong do da giét chét 50% té bao (ICso).
Céc dudng cong liéu lugng dap tmg da duoc xac dinh. Cac phép do da dugc kiém soat bang cac so sanh
v6i chat d6i ching duong cis-Platin.
Gia tri ICsp =

(1 - D6 hép thy trung binh ctia chat duoc xtr Iy / D9 hap thu trung binh cta chat dbi ching) x 100%

3. KET QUA VA THAO LUAN

Con duong tong hop dugc sir dung dé tong hop 1 va cac dan xuat Mannich ciia no tao ra (2-12) duge minh
hoa (So D6 1). Trude tién Diosmin co thé thu duge bang cach khir hydro trong I,/ pyridine. Tiép theo 1a
methyl hoa nhanh bang (CH3),SO. trong NaOH 3-5% va sau d6 1a thuy phan lién két glucoside cua 13 trong
H,SO, tao ra 1. Phan tmg dugc tién hanh d& dang trén quy mé 16n va mdi hop chat trung gian ¢ thé duoc
tinh ché bang cach két tinh lai.

Chién lugc ciia ching t6i dé tong hop cac dan xuat C-amineomethyl dya trén phan tng thay thé electrophile
mdt nguyén tir hydro linh hoat tai C-8 cua 1 trén vong A. Didu nay dat dugc nhd phan tmg Mannich cua 1
v6i formaldehyde va cac amine bac hai trong methanol (So d6 1). Cac diéu kién cd dién cta phan tng
Mannich[33-35] dugc tuc hién bang cac amine béc hai va formaldehyde trong alcolhol dun néng kéo dai.
Trong truong hop ciia chung t6i, hop chit 1, formaldehyde va cac amine béc hai theo ty 1& mol la
01:01.1:01.1 twong tng dugc h01 lru va khudy trong methanol véi thoi _gian 30 phut thong qua sy trg' gitp
cua vi song dé tao ra cac dan xuat C-aminomethyl. CAu triic ctia cac dan xuat Mannich thu dugc da duoc
xac dinh bang phuong phép phé cong hudng tir *H NMR, **C NMR va phé khdi luong (MS). Trén phd *H
NMR cua cac hop chit 2-12 chi ra rd rang su ving mit cia tin hiéu tai d 6,56 ppm ¢ vi tri H-8 cua 1 trong
hé vong A. Trong phd 'H NMR ciia 2-12, tin hiéu cho H-8 d bién mat va tin hiéu ¢ J 3,91-4,23 cho thiy
su hién dién cia nhém aminomethyl ¢ C-8 trén 1.

Cubi cung, cac dan xut flavonoids Mannich 2 -12 méi dwoc tao ra tir phan tng cua 1 véi formaldehyde va
cac amine bac hai khac nhau trong methanol va dung dich xuc tac acid HCI dya trén phan ing Mannich.
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Tat ca cac dan xuat Mannich tong hop di duoc sang loc hoat tinh trc ché ting sinh trén dong té bao ung thu
¢d tir cung & ngudi Hela bing phuwong phap so mau st dung 3-(4,5-dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide (MTT) tiéu chuan duoc thé hién trong (Bang 1). Thir nghiém hoat tinh sinh
hoc so bd da chig minh rang tat ca cac hop chat déu c6 hoat tinh sinh chdng lai dong té bao ung thu Hela.
Theo ddi cac gié tri ICso cho thdy hop chit 6, 3 va 10 c6 kha ning (rc ché manh nhat voi ndng do tuong tmg
10.13 M, 19.04 UM va 26.13 PM, tiép theo 1a hop chat 1 véi ndng do twong tmg 1a 59.62 uM. Chung tét
hon so véi trc ché tang sinh cua cis-Platin (DDP) mét chat ddi ching duong (58.72 uM). Nhur trén Hinh
1.1 12 duong cong lidu-dap ting theo phuong phap MTT cua cac hop chét 3, 6 va cis-Platin trén dong té bao
Hela.

Diéu thii vi 1a ngoai trir cac din xuét 3, 6 va 10 cac hop chat khac khong thé hién kha ning e ché tiang
sinh té bao Hela. Sy khac nhau trong cau tric ciia cac dan xuét co thé dan téi mot s kha nang khac nhau
trong qua trinh trao doi chat trong té bao dan dén su trc ché khac nhau cua cac hop chat nay. Pay 14 co s&
quan trong dé nghién ctru sdu hon vé co ché tac dung clia cac dan xuat dit tién dé khao sat hoat tinh cia
céc dan xuat trén cac dong té bao khac nhau trong twong lai.

Bang 1. Nong do nira trc ché [ICso (uM)] ctia céc hop chat 1-12 trén Hela cia dong té bao ung thu & nguoi.

Hop chit ICso Hop chit ICso Hop chit ICso
1 59.62 6 10.13 11 >100
2 >100 7 >100 12 >100
3 19.04 8 >100 (DDP)? 58.72
4 >100 9 >100
5 >100 10 26.13
Cis-platin (DDP) da duoc sir dung nhu chat do6i chimg duong.
The inhibitory effect of compound 3 The inhibitory effect of compound & The inhibitory effect of Cisplatin
on Hela cell proliferation on Hela cell profferation . on Hela cell proliferation
g H .
A vy - e

Hinh 1.1. Puong cong lidu-dap tmg theo phuong phap MTT ciia céc hop chat 3, 6 va cis-Platin trén dong té bao Hela

4. KET LUAN

Trong nghién ctru nay ching t6i di téng hop thanh cong 7-hydroxy-5,3',4'-trimethoxyflavone (1) tir
hesperidin ty nhién r¢ tién. Dua trén phan tmg Mannich, 11 dan xuét flavonoid Mannich méi (2-12) duoc
tong hop tu 1. Cac hop chat tong hop di duoc x4c dinh ciu tric bang cac phuong phap pho NMR va MS.
Hon nita, tit ca cac hop chat tong hop déu dugc kiém tra kha nang uc ché tang sinh trén dong té bao ung
thu Hela cua nguoi bang phuong phap MTT tiéu chuan. Cac hop chit 6, 3 va 10 trén hoat dong e ché ting
sinh trén dong té bao ung thu Hela t6t hon cac hoat dong cua cis-Platin mot chat dbi chimg dwong. Day l1a
O SO quan trong budc dau dé tiép tuc nghién ctru siu hon vé co ché tac dung cia cac dan xudt trén cac
dong té bao bénh 1y khac nhau trong twong lai.
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