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Tém tit. Téng hop toan phan 1an dau tién hai hop chét thién nhién prenylflavonoids 14 6,8-prenylacacetin
(1) va 8-prenylacacetin (2) da dat dugc thong qua hai con duong khac nhau. Con dudng thir nhat da dugc
bét dau bang phan tng bao vé bang tac nhan Benzyl bromide cac nhom hydroxyl tai cac vi tri C-3 va C-5
clia 2,4,6-trihydroxyacetophenone, tiép theo 1a sir dung phan ng Baker-Venkataraman, budc cudi 1a khtr
bao vé va alkyl hoa ngin nhém prenyl vao vi tri C-6 va C-8 clia acacetin. Con dudng thi hai dat dugc
thong qua cac budc trung gian sau: bao vé bang methoxymethyl cac nhom hydroxyl tai cac vi tri C-3 va
C-5 cua 2,4,6-trihydroxyacetophenone, aldol hoa, vong hoa, khir hoa nhoém bao vé trong acid, cubdi cung
ciing alkyl héa ngan nhom prenyl vao C-6 va C-8 cua acacetin. Qua trinh tong hop da thu duoc hiéu suét
tong thé ciia 1 va 2 1an luot 12 25% va 27%. Tiém ning giy doc té bao ciia cac hop chét da tong hop bang
thir nghiém hoat tinh @rc ché tang sinh trén dong té bao ung thu Hela & ngudi duoc danh gia bang phuong
phap MTT tiéu chuan. Két qua cho thiy hau hét cac hop chét tong hop da thé hién hoat tinh tc ché té bao
trung binh dén manh chdng lai dong té bao ung thu nay so véi cis-platin mot chat kiém soat dwong tinh
dung lam d6i chung. Cac hop chat 1 va 2 cho thiy chung da tc ché rét t6t dbi voi cac té bao ung thu Hela
0 ngudi, vi vay chang c6 thé 1a nhing tac nhén chéng ung thu tiém ning va xung dang dé nghién ciru
nhiéu va sau hon nira. Tat ca cac hop chat tong hop duoc xac nhan bang cic pho: 'H -NMR, BC-NMR va
MS. Con dudng tong hop cia cac hop chit 1 va 2 da thong qua qua trinh alkyl héa gin nhom prenyl vao
C-6 va C-8 cta acacetin nhu la mdt budc quan trong.

Tir khéa. 6,8-prenylacetine, 8-prenylacetine, flavonoid, acacetin, tong hop toan phan, hoat tinh trc ché
tang sinh, alkyl hoa

TOTAL SYNTHESIS OF 6,8-PRENYLACACETIN AND 8-PRENYLACACETIN AND
CYTOTOXIC ACTIVITIES ON HELA CANCER CELL LINES IN HUMANS

Abstract. The first total synthesis of natural prenylated flavonoids of 6,8-prenylacacetin (1) and 8-
prenylacacetin (2) were achieved through two different paths. The first road has passed the reaction:
Chemoselective benzyl bromide at positions C-3 va C-5 of 2.4,6-trihydroxyacetophenone, Baker-
Venkataraman reaction, deprotection, the last step alkylation. The second road through: methoxymethyl
protection, aldol condensation, cyclization, deprotection and alkylation. The overall yields of 1 va 2 were
25% and 27%, respectively. Their cytotoxic potential against Hela human cancer cell line was evaluated
by the stvaard MTT assay. The results showed that most of the target compounds exhibited moderate to
potent cytotoxicity against cancer cells comparable with the positive control cis-Platin. Compounds 1 and
2 showed selective cytotoxicity against Hela cells respectively, they are potential and selective anticancer
agent and worthy of further development. All the synthesized compounds were confirmed by 'H-NMR,
BC-NMR va MS techniques. The synthesis process of 1 and 2 were via alkylation as a key step.
Keywords. 6,8-prenylacetin, 8-prenylacetin, flavonoids, total synthesis, cytotoxic activities, alkylation

1. TONG QUAN

Céc hop chét c¢6 cau triic prenylflavonoid 1a mét 16p doc ddo dugc phan bd rong rii trong thuc vat. [1]
Prenylflavonoids da duwoc phat hién trén hau hét cac flavonoids, bao gém chalcones, flavanones, flavon,
flavonol va isoflavone [2] va da thu hut dugc sy cha y dang ké vé loi ich tiém ning ctia ching ddi voi sirc
khoe con nguoi. Loai prenylflavonoid dac biét nay lam tang hoat tinh sinh hoc cua bo khung flavonoid
v0i viéc ¢6 thém nhom prenyl, do d6 flavonoid sau khi gan thém nhém prenyl vao khung flavonoid c6
nhiéu tiém ning duoc phat trién va sir dung trong y dugc. Trong nhitng nim gan day, nguoi ta da cha y
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dén cac chirc ning sinh hoc ctia prenylflavonoid. N6 ¢6 nhiéu hoat tinh sinh hoc t6t va rt phong pht nhur:
hoat dong uc ché estrogen, hoat dong chéng oxy hoa, hoat dong diéu hoa mién dich va uc ché chéng lai
céc té bao ung thu[3-11]

Ngoai ra, cac tinh chat duoc 1y méi la khac ciia acacetin, bao gdm chéng viém [12] va chng ung thu [13-
15] ciing da dugc phat hién gin day. 6,8-prenylacacetin (1) va 8-prenylacacetin (2) 1a cac hop chat ty
nhién. Mit khac, 1 va 2 trong ty nhién c¢6 chira ham luong thap. Do d6, anh huong dén viéc sir dung
chung dé nghién clru nhiéu hoat tinh sinh hoc khac nhau va sir dung chung lam ngudn duoc phém cho
tuong lai. Vi vay, tong hgp héa hoc hop chit 1 va hop chat 2 s& 1a mot phuong phap thay thé rat quan
trong dé g1a1 quyét vin dé vé tinh sin co cia chung. Viéc nghlen ctru sau hon cac hoat tinh sinh hoc 1a
can thiét nhdam kham pha cac hoat tinh dugc ly cua ching va tiém nang c6 loi cho sirc khoe con nguoi.
Trong bao c4o niy, ching toi da tong hop 1 va 2 tir 2,4,6-trihydroxylacetophenone, di vuot qua bon budc
hodc nam budc trung gian thong qua hai con duong khac nhau nhu thé hién trong so dd 1: bao vé c¢6 chon
loc cua benzyl hodc methoxymethyl cdc nhém hydroxyl tai cac vi tri C-3 va C-5 cua 2,4,6-
trihydroxylacetophenone phan ng Baker-Venkataraman hodc ngung tu aldol, vong hoéa, khir héa nhém
bao vé& va alkyl hoa. Tiép tuc nghién ciru vé héa hoc va sinh hoc cua chiing t6i vé cac hop chat flavonoids
trong nhiing nghiéu ctru da duoc cong bd [16-19]. Trong nghién ciru ndy, chiing t6i bao cio tong hgp toan
phan 1an dau tién vé hop chét 1 va 2, dic biét 1a budc quan trong di sir dung qua trinh alkyl héa nham gin
nhom prenyl vao vi tri C-6 va C-8 cua acacetin.
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So dd 1. Téng hop toan phin 6,8-prenylacacetin va 8-prenylacacetin
Hoa chit va diéu kién: (a) BrBn, K,COs/acetone, ruflux, 12 h; (b) (Me),SO~/NaOH sau d6 SOCL/CH,Cl,; (c)
K,COs/acetone, ruflux, 24 h; (d) 5% Pd/C, 24 h, r.t; (¢) NaOCH;; CH;0H, 3,3-dimethylallylbromide, 50 °C, reflux,
4 h. (f) MOMOCI, K,COs/acetone, ruflux, 4 h (g) KOH, EtOH, reflux; (h) I,, DMSO, reflux, 10 h; (i) HCl(aq),
EtOH, r.t.

2. KET QUA VA THAO LUAN
Nguyén li¢u ban dau 2,4,6-trihydroxylacetophenone c6 san trén thi truong. 2,4,6-trihydroxylacetophenone
dugc diéu ché tur phloroglucin khan va 4-methoxylbenzoylclorua tu axit 4-hydroxylbenzoic thong qua
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qué trinh methyl hoa va axit héa [20]. Thuc hién phan (mg acyl hoa ghép hop chat 3 véi 4 da tao ra hop
chét 5 véi hiéu suat tot. Sau do, sir dung 5% Pd /C lam xiic tic qua trinh khir bdo vé benzyl ether 5 s& thu
dugc acacetin (6), trong do6 dir li¢u pho gidng hét nhu bao céo trude d6 [21],
Qua trinh tong hop acacetin da duoc thyc hién theo hai con dudng khac nhu trong so do 1. N6 da dugc
bét dau tir 2,4,6-trihydroxylacetophenone mot hop chat ré tién dé tim kiém. Budc 1, qua trinh methoxyl
hoa dugc thyc hién ¢ nhiét d§ phong trong acetone va kali carbonate dé thu duoc hop chat 7 nang sut tot
(86%). Budc thir hai ciia qua trinh tong hop 14 aldol héa hop chat 7 va 8 trong dung dich KOH 15 % va
ethanol thu dugc hop chét 9 véi hiéu suat 85%. Su vong hoa hop chét 9 da duogc thuc hién trong xiic tic
i6t va dung moi DMSO tao ra flavonoid (10). Budc tiép theo 1a khir nhom bao vé ete methoxy dugc thuc
hién trong methanol va HCI1 3N thu duoc hop chat 6 voi hiéu suit 95%.
Budc cudi cuing 1a qué trinh alkyl hoa bang 3,3-dimethylallylbromide vai chét xuc tic CH;ONa & vi tri C-
8 va C-6 ciia vong A thu dugc hop chat 1 voi hidu sudt 56% hodc 2 trén 76%, day la budc quan trong dé
tao thanh hop chat 1 va 2. Hai san phé"im cho th?iy su khac biét cua tin hiéu "H-NMR déi voi nguyén tr
hydro nhém -CH, ciia C(CH;),CH=CH, trén 1 &  5.28 ppm (1H, t) con d6i véi nguyén tir hydro nhom -
CH, cua - C(CH;),CH=CH, trén 2 6 6 5.22 ppm (1H, t) va dbi voi nguyén tir hydro nhom =CH cua
=CH(CHa), trén 1 tai 6 3,46 ppm (1H, d) con d6i voi nguyén tu hydro nhom =CH ctia =CH(CH3), trén 2
tai 3.40 ppm dé cho phép xac dinh hai hop chét 1 va 2. Hiéu suat tong thé cho toan bd bdn budce hodc nam
bude tir 2,4,6-trihydroxylacetophenone 1a 25% -27%.

Bang 1. Nong d6 trc ché mot nira [IC50 (umol L-1)] ctia cac hop chit 1, 2 Va 6 trén dong té bao ung thu Hela.

Hop chit ICso (umol.L™)
6 79.13
2 6.78
1 20.33
cis-Platin (DDP)* 41.25

“cis-Platin (DDP) dugc sit dung nhu chat doi chirmg duong.
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Hinh 1. Pudng cong phan tng véi lidu cho xét nghiém bang phuong phap tiéu chuén MTT cua cac hop chat 1,2, 6
va cis-platin trén trc ché tang sinh cuia dong t€ bao Hela.

Céc hoat tinh trc ché ting sinh ctia ung thu biéu mo c¢d tir cung & ngudi trén dong té bao Hela cua hop
chat 1, 2 va acacetin (6), dugc danh gia bang phuwong phap MTT tiéu chuan {MTT: [2H-tetrazolium-5-
(2,4- dlsulfophen) 3-(2-methoxy-4-nitrophenyl)-2-(4-nitrophenyl)- mudi trong, mudi natri (1: 1)]}. Céc
két qua duogc liét ké trong bang 1. buong cong phan tng lidu dbi v6i xét nghiém MTT ciia cac hop chat 1,
2 va 6 trén uc ché ting sinh dong té bao ung thu ¢6 tr cung ¢ nguoi (Hela) duge thé hién trong Hinh 1.
Khi str dung cis-Platin nhu 13 loai thudc chdng ung thu duoc st dung lam chét ddi ching duong. Két qua
cho théy hau hét cac hop chit muc tiéu thé hién cac hoat tinh wrc ché tang sinh trung binh dén manh trén
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dong té bao ung thu Hela & nguoi. Cac hop chat 1,2 va 6 cho thiy kha ning trc ché ting sinh t6t dbi véi
dong té bao Hela 1an luot 13 6.78 uM, 20.33 uM va 79.13 uM tuong tng.

Phan tich mdi quan hé hoat dong cau triic cho thay vi tri ctia nhom prenyl ciia prenylflavonoid va sé nhom
prenyl c6 thé lién két chit ch& voi hoat tinh e ché tang sinh cta ching db6i v6i dong té bao ung thu Hela
0 ngudi, cac két qua thuc nghiém cho thiy hiéu qua sinh hoc tét c6 thé do cac chirc ning ctia nhom prenyl
khi gan vao cac vi chi 8-prenyl hodc 6,8 prenyl da lam tang hoat tinh sinh hoc, trong khi so v6i céu tric
ctia hop chét 6 khong co6 nhém prenyl. Diéu nay co thé giai thich la do khi ¢6 thém nhém prenyl né giap
qua trinh thdm thau de qua mang té bao hodc do tinh tuong tich cua cau trac hop_ chat va cau triic té bao
Hela c6 su lién két tot hon, nhung néu c6 qua nhiéu nhém prenyl céu tric lai cong kénh nén hoat tinh
tham thiu s& giam di.

3. THUC NGHIEM

3. 1. Thiét bi

Diém nong chay duoc xac dinh boi mot bo may XRC-1. Phd 'H va >C-NMR da duoc ghi lai trén thiét bi
Bruker AM-400, sir dung tetramethylsilane lam chat chuan noi, dich chuyén héa hoc () tinh bang ppm,
hang s6 ghép (J) tinh bang Hz. MS va HRMS duoc x4c dinh bang may quang phd VG Autospec-3000
bang phuong phap EI. Sic ky cot duge thyuc hién trén silica gel ¢6 kich thude hat 200-300 pm. Hoa chat
dugc su dung c6 dg tinh kiét phan tich cung cap boi Sigma-Aldrich.

3.1.1. Tong hgp 2-hydroxy-4,6-bis(benzyloxy)acetophenone (3)

Tir hop chit 2,4,6-trihydroxyacetophenone (5.0 g, 29.76 mmol) va K,CO; khan (15 g, 108.6 mmol) trong
100 mL acetone khan duoc hdi luu ¢ 65 °C trong 1 gid, sau d6 dung dich BnBr (7.5 mL, 63.05 mmol)
dugc thém vao timg giot. Sau khi khudy trong 6 gid, pha hitu co duoc tach ra. Dung méi dugc loai bo va
can dugce tinh ché bang phép sic ky cot trén silica gel (ether dau hoa-EtOAc, v/v, 30: 1) thu dwgc hop chét
2 (8.8 g, 85%) dudi dang chat rin mau tring, nhiét d6 nong chay: 95-96 °C; 'H-NMR (400 MHz, CDCl,):
Jo(ppm) 14.04 (d, J = 2.0 Hz, 1H, 2-OH), 7.39-7.31 (m, 10H, ArH), 6.16 (s, 1H, 5-H), 6.07 (d, J = 13.5
Hz, 1H, 3-H), 5.05 (t, J = 6.0 Hz, 4H, 20CH,), 2.54 (s, 3H, CH;); "C-NMR (100 MHz, CDCl;): §(ppm)
203.2, 167.6, 165.1, 162.0, 135.9, 135.6, 128.8, 128.7, 128.5, 128.0, 127.7, 106.4, 94.8, 92.4, 71.1, 70.3,
33.7; MS (EI): m/z 348 (M)".

3.1.2.Tong hop 4-methoxybenzoylchloride (4)

Dung dich axit 4-hydroxybenzoic (10 g, 74,07 mmol) trong 100 mL NaOH 20% (aq) duoc khudy manh &
40 °C va sau d6 (CH;),SO4 (17 mL, 63,05 mmol) dugc thém vao timg giot. Hon hop dugc khudy trong 4
gio, lam ngudi dén nhiét do phong, sau d6 duoc axit hoa va loc. Phan cin thu duoc rira béng H,O va séy
kho. Chit rin mau tring thu duoc, tiép tuc do vao 30 mL diclometan va duoc hdi lwu. Sau do,
thionylclorua (SOCL,) (8.8 mL, 121 mmol) duoc dua vao hé thdng phan tmg. Hon hop phan tng duoc
khudy dudi hoi luu trong 4 gid. Dung médi dugc loai bo dudi ap suat giam thu duge 3 (10.6 g, 86%) dudi
dang chét ran mau trang, nhiét d6 nong chay: 20-22 °C; 'H-NMR (400 MHz, CDCl;): d(ppm) 8.0 (d, J =
8.9 yz, 2H, 2-H va 6-H), 6.88 (d, J = 8.9 Hz, 2H, 3-H va 5-H), 3.81 (s, 3H, OCHj3); MS (EI): m/z 170
M)

3.1.3. Tong hop 5,7-bis(benzyloxy)-2-(4-methoxyphenyl)-4H-chromen-4-one (5)

Cho hop chét 3 (5.0 g, 29.24 mmol) va K,CO; khan (15 g, 0.1 mol) trong 70 mL acetone khan duogc
khudy ¢ nhiét do phong trong 30 phut, sau d6 4-methoxybenzoyl choloride (4) (7.5 mL, 63.07 mmol) da
duoc thém vao timg giot. Nhiét d6 duoc tang 1én téi 65 °C, sau khi hoi luu trong 14 gio, pha hitu co duoc
tach ra. Dung mdi dugc loai bo va can dugc tinh ché béng sdc ky cot trén trén silica gel (ether dau hoa-
EtOAc, vv, 7: 1) dé thu dugc 5 (5.42 g, 70%) duéi dang bt mau vang, nhiét d6 ndng chay: 150-152 °C;
'H-NMR (400 MHz, CDCls): d(ppm) 7.83 (d, J = 8.6 Hz, 2H, 2’-H va 4’-H), 7.62 (d, J = 8.6 Hz, 2H, 3’-
H, 5’-H ), 7.02-7.44 (m, 10H, ArH), 6.65 (d, J = 8.6 Hz, 2H, 6-H), 6.59 (d, /= 8.6 Hz, 1H, 3-H), 6.50 (s,
1H, 8-H), 5.24 (d, J = 8.5 Hz, 2H, 5-OCH,), 5.12 (s, 7-OCH,), 3.88 (s, 3H, 4’-OMe); *C-NMR (100
MHz, CDCl;): é(ppm) 177.4, 163.6, 162.8, 162.0, 160.7, 159.7, 136.4, 135.8, 128.8, 128.6, 127.7, 126.6,
123.8,114.4,107.7, 104.6, 98.4, 94.4,70.8, 70.5, 55.5; MS (EI): m/z 464 M)".

3.1.4. Tong hop 1-(2-hydroxy-4,6-bis(methoxymethoxy)phenyl)ethanone (7)

Hop chit 2.4,6-trihydroxyacetophenone (5.0 g, 29.76 mmol) va K,CO; khan (15 g, 72.4 mmol) trong 100
mL acetone khan dugc hoi luu ¢ 40 °C trong 1 gid. Sau d6, methoxymethyl hypochlorite (MOMOCI) (5

© 2020 Trudong Pai hoc Cong nghiép thanh phé H6 Chi Minh



42 TONG HOP TOAN PHAN 6,8-PRENYLACACETIN, 8-PRENYLACACETIN VA
HOAT TINH UC CHE TANG SINH TREN DONG TE BAO UNG THU HELA O NGUOI

mL, 65.83 mmol) dugc thém vao tung giot. Sau khi khuéy trong 3 gio, loc thu pha hitu co dugc tach ra.
Dung mdi duoc loai bo va cin dugc tinh ché bang phep sac ky cot trén silica gel (ete dau hoa-EtOAc, v,
30: 1) dé tao ra 7 (6.5 g, 86%) duéi dang chit rin mau tring, nhiét d6 néng chay: 65-67 °C; 1H—NMR
(400 MHz, CDCl;): é(ppm) 13.76 (s, 1H, 2-OH), 6.26 (dd, J=9.7, 2.3 Hz, 2H, H-Ar), 5.26 (s, 3 H, CH,),
5.18 (s, 2H, CH,), 3.52(s, 2H, CH,), 3.48 (s, CH3), 2.66 (s, 3H, CHa).

3.1.5 Tong hop (E)-1-(2-hydroxy-4,6-bis(methoxymethoxy)phenyl)-3-(4-
methoxyphenyl)prop-2-en-1-one (9)

Kali hydroxit (20% aq.; 20 mL) di dugc thém vao dung dich khudy voi 2-hydroxy-4,6-
bis(methoxymethoxy)acetophenone (4,0 g, 15,62 mmol) va 4-methoxymethoxybenzaldehyd (2.5 g, 15.62
mmol) ethanol (30 mL) va hdn hop phan tng duoc khudy & nhiét d6 phong trong 12 gid. Hon hop phan
g dugc lam lanh dén 0 °C (dung dich nudc da) va axit hoa bang HCI (10% aq.). Mot két tiia mau vang
hinh thanh, dugc thu bang cach loc va rira bang HCI (10% aq.). Chét ran mau vang dugc két tinh lai trong
ether dau hoa / EtOAc d tao ra chalcone 9 (5.36 g, 85%), nhiét do nong chay: 83-85 °C. 'H-NMR (400
MHz, CDCl;): é(ppm) 13.85 (s, 1H, 2-OH), 7.83 (d, J = 15.2 Hz, 1H, p-CH=), 7.71 (d, J=15.2 Hz, 1H,
a-CH=), 7.46 (d, J = 8.5 Hz, 2H, 2°-H va 6’-H), 6.96 (d, /= 8.5 Hz, 2 H, 3’-H va 5’-H), 6.31 (d, /= 2.1
Hz, 1H, 3-H), 6.26 (d, J=2.1 Hz, 1H, 5-H), 5.28, 5.18 (2s, each 2H, -OCH,0), 3.52, 3.48, 3.42 (3s, each
3H, -OCH3). "C-NMR (100 MHz, CDCl;): (ppm) 192.2, 165.2, 163.5, 161.2, 159.7, 142.2, 129.3, 125.5,
124.8,115.4,107.7,97.2,95.6, 94.7, 94.2, 56.8, 56.5, 56.2; MS (EI): m/z 373 [M] .

3.1.4. T6ng hgp 5,7-dimethoxymethyl-4’-methoxyflavone (10)

Hop chat 9 (5.0 g, 12.37 mmol) va I, (1.9 g) trong 60 mL DMSO dugc khuay trong hdi Iuu trong 24 gio.
Sau khi hdn hop phan tng dwogc 1am lanh dén nhiét d6 phong, sau d6 d6 vao nudc lanh, rira bang dung
dich nuéc Na,S,0; bdo hoa va chiét bang diclometan. Lép hitu co dugc lam khoé trén Na,SO,4 khan. Sau
d6 dung moi dugc loai bo dudi ap sudt giam. Chét rin tho dugc két tinh lai trong diclometan /ete dau hoa
thu dugc hop chat 10 (3.48 g, higu suat: 70%) dudi dang tinh thé mau vang, nhiét do nong chay: 128-130
°C; "H-NMR (400 MHz, CDCls): d(ppm) 7.74 (d, J = 8.8 Hz, 2H, 2’-H va 6’-H), 7.05 (d, J = 8.8 Hz, 2H,
3’-H va 5’-H), 6.78 (d, J = 2.1 Hz, 1H, 8-H), 6.67 (d, J=2.1 Hz, 1H, 3-H), 6.50 (s, 1H, 6-H), 5.26, 5.18
(each, s, each 2H, -OCH,0-), 3.49, 3.44, 3.42 (each, s, each 3H, -OCH;); "C-NMR (100 MHz, CDCl;):
Jo(ppm) 1774, 161.2, 160.8, 159.7, 159.3, 158.1, 127.6, 124.8, 116.4, 110.6, 107.7, 101.1, 97.2, 95.6,
94.2, 56.6, 56.3; HRMS (EI) m/z: 372.1109 [M]" (calcd for Cy0H,00; 372.11015).

3.1.5. Tong hop acacetin (tir 5 t&i 6)

Hop chét 5 (1.0 g, 2.15 mmol) va 650 mg 5% Pd / C trong 30 mL dung méi (CH;OH: EtOAc: 1: 1) dugc
dat trong méi truong khi H, ¢ nhiét do phong. Sau khi khudy trong 14 gio, pha hitu co dugc tach ra. Dung
moi duge loai bd va can duoc tinh ché bang sic ky cot trén silica gel (ether dau héa-EtOAc, v/v, 2: 1) thu
duoc hop chét 6 (465 mg, 76%) duéi dang bot mau vang.

3.1.6. Tong hop acacetin (tir 10 t6i 6)

Tir hop chit 10 (1.0 g, 2,15 mmol) dugc hoa tan trong 30 ml EtOH va 3 mL 3M HCI (aq), hdn hop phan
tmg duogc khudy trong 2 gio. Sau d6, hdn hop phan tng dugce d6 vao nude da va duoc chiét bang EtOAc
(20 mL x3), cac pha hitu co dugc két hop, 1am khé trén Na,SO, khan va dung méi duoc lam bay hoi
trong chan khong. Chat ran tho dugc két tinh lai tir EtOAc/ether dau hoa thu duge 6 (772 mg, 95%) dudi
dang bot mau vang, nhiét d0 nong chay: 224-226 °C; (lit. [22]: 225-227 °C); 'H-NMR (400 MHz,
DMSO-dg): (ppm) 12.98 (s, 1H, 5-OH), 10.92 (s, 1H, 7-OH), 8.08 (d, J = 9.0 Hz, 2H, 2’-H va 6’-H),
7.15 (d, J=9.0 Hz, 2H, 3°-H va 5’-H), 6.91 (s, 1H, 3-H), 6.55 (d, J = 2.1 Hz, 1H, 8-H), 6.25 (d, J=2.1
Hz, 1H, 6-H), 3.91 (s, 3H, 4-OCH;); "C-NMR (100 MHz, DMSO-d): d(ppm) 182.2, 164.6, 163.7,
162.7,161.9, 157.79, 128.7, 123.2, 115.0, 104.2, 103.9, 99.3, 94.4, 56.0; MS (EI) m/z: 284 (M)".

3.1.7. Tong hgp 6,8-prenylacacetin (1)

Mot hdn hop cua hop chat 6 (500 mg, 1,76 mmol) va NaOCH, (5g, 0.09 mmol) trong CH;OH (30 mL),
sau d6 3,3-dimethylallylbromide (0.2 mL, 2.79 mmol) duoc khudy & 50 °C trong 4 gid. Sau thoi gian nay,
hdn hop duoc 1am lanh dén nhiét d6 phong va dung dung dich CH,Cl, (3x10 mL) chiét ra. Sau d6 dung
mdi duge loai bo dudi ap suit giam. Chat rin mau vang dugc két tinh lai trong ether dau hoa / EtOAc
(v, 15: 1) thu duoc hop chit 1 (561 mg, 76%) dudi dang bot mau vang, nhiét do nong chay: 180-181 °C;
'H-NMR (400 MHz, CDCl;): 6 (ppm) 13.13 (s, 1H, 5-OH), 7.84 (d, J = 8.7 Hz, 2H, 2’-H va 6’-H), 7.02
(d, J=8.7Hz, 2H, 3°-H va 5’-H), 6.58 (s, 1H, 3-H), 5.28 (t, /= 5.6 Hz, 2H, 2°’-H va 2°*’-H), 3.89 (s, 3H,
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4’-OCH3), 3.58 (d, J = 6.8 Hz, 2H, 1°°-H), 3.46 (d, J = 6.8 Hz, 2H, 1°"’-H), 1.85 (s, 6H, 4’-CH; va 4°*’-
CHs), 1.77 (s, 3H, 5”’-CH3), 1.75 (s, 3H, 5”’-CH3); "C-NMR (100 MHz, CDCls): 6 (ppm) 181.9, 163.7,
160.4, 161.7, 155.9, 155.6, 132.8, 128.5, 122.6, 114.4, 111.8, 111.6, 104.2, 103.7, 55.4, 21.8; HRIEMS:
m/z 420.1938, (calcd for C,6Hps0s5, 420.1931).
3.1.8. Tong hop 8-prenylacacetin (2)
Lay hop chat 6 (500 mg, 1.76 mmol) va NaOCH; (5g, 0.09 mmol) trong CH;OH (30 mL), sau dé 3,3-
dimethylallylbromide (0.4 mL, 5,58 mmol) dugc khudy & 50 °C trong 4 gid. Sau thoi gian nay, hdn hop
duogc 1am lanh dén nhiét 6 phong va dugc chiét xuat véi CH,Cl, (3x10 mL). Sau d6 dung méi duoc loai
b6 dudi ap suat giam trong thiét bi co quay. Chat rin mau vang duoc két tinh lai trong ether dau hoa /
EtOAc (v /v, 8: 1) thu dugc hop chat 2 (347 mg, 56%) c6 dang bot mau vang, nhiét do nong chay: 138-
139 °C; 'H-NMR (400 MHz, CDCl;): J (ppm) 13.09 (s, 1H, 5-OH), 7.76 (d, J= 7.7 Hz, 2H, 2°-H va 6’-
H), 6.94 (d, J = 7.7 Hz, 2H, 3°-H va 5’-H), 6.50 (s, 1H, 3-H), 6.41 (s, 1H, 6-H), 5.22 (t, /= 6.9 Hz, 1H,
2’-H), 3.82 (s, 3H, 4’-OCH,), 3.40 (d, J=5.9 Hz, 2H, 1’’-H), 1.78 (s, 3H, 4’’-CH;), 1.71 (s, 3H, 5°’-CH-
3); PC-NMR (100 MHz, CDCl;): d(ppm) 182.5, 163.7, 163.1, 160.5, 160.4, 154.6, 132.7, 128.6, 122.5,
114.5, 107.6, 104.2, 103.5, 98.7, 55.4, 22.3, 21.8; HRIEMS: m/z 352.1315, (caled for C,HyOs,
352.1311).
3.8. Thir nghiém hoat tinh vrc ché ting sinh trén dong té bao ung thw Hela
Hoat tinh {rc ché ting sinh cua céc hop chat 1, 2 va 6 ddi véi dong t bao ung thu cb tir cung (Hela) ¢
nguoi, duge danh gia bang phuong phap MTT tiéu chudn [23]. Cac té bao c6 mat do 5x10° té bao/gléng
dugc gieo vao 96 giéng trong moi truong nudi cdy [voi 100 mL bumin huyét thanh bo (tdi thleu 98%
nguyén chét, chii yéu khong c6 axit béo), bd sung axit béo va than hoat tinh va dung dich mudi dém
phosphate (khéng c6 magié clorua va canxi clorua)] va sau d6 dugce u & 37 °C trong mdi trudng 5% CO,.
Sau 24 gi¢, moi truong duoc loai bd va sau d6 duoc xur ly véi cac néng do hop chat khac nhau (100, 25,
6.25, 1.56, 0.39, 0.0976, 0.0244, 0.0061 uM) @ trong 48 gid. Sau do, 5% chat MTT [2H-tetrazolium-5-
(2,4- dlsulfophenyl) 3-(2-methoxy-4-nitrophenyl)-2-(4-nitrophenyl)-,inner salt, sodium salt (1:1)] duoc
thém vao tung giéng va dugc 1 voi do am 90% va 5% CO, trong 1-3 gio nira. Chat ndi trén bé mat da bi
loai bo va 0,1 mL DMSO da dugc thém vao dé hoa tan. Hon hop duoc lic trén méy vi do trong 5 phut va
d6 hap thu dugc do ¢ bude song 570 nm bang may quang phé tu dong EL x 800 (Bio-Rad 680) dé xac
dinh ndng do giét chét 50% té bao (ICs,) [24]. Pudng cong liéu dap ung di duoc thlet 1ap, cac phép do
kiém soat duong tmh dugc thyc hién voi cis-platin. Gia tri ICs, duoc dinh nghia 1a ndng d6 gay trc ché
50% sur tang sinh té bao.
(1 - D¢ hip thu trung binh ctia nhém duge didu tri/Do hap thy trung binh ctia nhom dbi chimg) x100%

KET LUAN

Téng hop toan phan 1an dAu tién hai hop chat 6,8-prenyacacetin (1) va 8-prenyacacetin (2) dugc tong hop
tir 2,4,6-trihydroxyacetophenone da dat dugc thong qua hai con duong khac nhau 4 bude hodc 5 budc.
Ning suét tong thé ctia 1 va 2 1an luot 13 25% va 27%. Budc quan trong ctia con dudng téng hop 1a phan
img ankyl hoa gan thém nhom prenyl vao vi tri C6 va C8 cua acacetin. Hon nira, cac hop chat tong hop da
dugc kiém tra hoat tinh tc ché tang sinh trén dong té bao ung thu ciia nguoi Hela bang phuong phap
MTT tiéu chuan. Két qua cho thdy hau hét cac hop chat myc tiéu biéu hién doc tinh t& bao trung binh dén
manh chong lai dong té bao ung thu Hela so véi cis-platin. chit lam d6i ching c6 su kiém soat duong tinh.
Céc hop chét 1 va 2 cho thiy kha ning tic ché ting sinh t6t dbi v6i dong té bao Hela lan luogt 1a: 6.78 uM
va 20.33 uM. Chiing 1a tac nhan chong ung thu tiém ning va xtmg dang dé nghién ciru hon nira.
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