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TONG HOP MOT SO XETON ¢, KHONG NO PI TU
6-AXETYL-5-HIDROXI-4-METYLCUMARIN

Duwong Ngoc Toan'", Nguyén Minh Thao?
YTvuwong Pai hoc Sw pham - DH Thai Nguyén
2Truong Pai hoc Khoa hoc Ty nhién - PHQG Ha Néi

TOM TAT
6-acetyl-5-hidroxy-4-methylcumarin dugc tong hop bang phan tmg déng vong cua  2,4-
dihidroxyacetophenon v&i ethyl acetoacetate. San pham sau d6 da dugc bién doi boi sy ngung tu
v6i andehit thom dé tao thanh mot loat céc xeton a,-khong no méi (7 hop chat). Céu tric cua cac
san phim nay dd duogc x4c nhdn béi cac phuong phap phd IR, *H NMR, *C NMR, HSQC,
HMBC. Hoat tinh sinh hoc cua cac hop chit da duoc nghién ctu.
Tur khéa: methylcoumarin, aldehydes, «,f-unsaturated ketones, xeton «,f- khong no, andehit.
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SYNTHESIS OF SOME ¢,-UNSATURATED KETONES FROM 6-ACETYL-5-
HYDROXY-4-METHYLCOUMARIN
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ABSTRACT
6-acetyl-5-hidroxy-4-methylcoumarin ~ was  prepared by cyclic reaction of 24-
dihidroxyacetophenone with ethyl acetoacetate to form intermediate compound. Then this
intermediate product was transformed by condensation with aromatic aldehydes to form a series of
new a,f-unsaturated ketones (7 compounds). Their structure were confirmed by IR, 'H NMR, *C
NMR, HSQC, HMBC spectroscopic data. Biological activities of these compounds investigated.
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1. Pit van dé

Céc xeton o, 3 khong no 1a mot 16p chét hiru co phong phii ma trong phén tir ctia chtng c6 chira
nhom vinyl xeton (-CO-CH=CH-). Hoat tinh sinh hoc da dang cua cac xeton «,f- khong no, dac
biét cac hop chét co chira nhan di vong, nhu khang khuén, chéng nam, diét co dai va trr sdu,
chéng ung thu gan, phoi... da dugc dé cap trong nhiéu cong trinh nghién ciru [1,2,3,4,5,6,7]. Bé
gop phan vao viéc tong hop cac xeton «,B- khong no méi va tham do hoat tinh sinh hoc cua
chung, chiing toi nghién ctru tong hop cic xeton o,B- khong no di tir 6-axetyl-5-hidroxi-4-

metylcumarin.
2. Thuc nghiém

Céc xeton a,- khong no dugc tong hop theo so do sau:

OH OH
CH4COOH CH3COCH,COOC,Hz
~ znC, AICl4
OH () OH (
COCH;

Giai doan (1): Cho vao binh cau ba cb (250
ml) ¢6 lap sinh han hoi lwu va nhiét ké 13,6g
ZnCl, khan (0,1 mol) va 15,4ml CH;COOH
bang (0,27 mol). Pun s6i dung dich dong thoi
lic déu dé ZnCl, tan hét. ZnCl, tan hét khi
nhiét d6 cua hdn hop phan tng dat 140°C. Bé
ngudi hdn hop dén khoang 110°C rdi thém
11,0g resoxinol (0,1 mol), tiép tuc dun hoi luu
phan Ung va duy tri nhi¢t d0 phan tng &
khoang 152-159°C trong vong 40 phut. Dé
ngudi hdn hop phan tmg dén nhiét 6 phong,
sau d6 d6 vao cdc chira 200g nude da va
khudy manh, san pham tach ra duogc loc hut
va két tinh lai trong dung méi etanol-nudc
theo ty 1& 1:2 vé thé tich nhan duoc 10,6g cac
tinh thé nhd mau dé anh kim, néng chay &
145-146°C. Hiéu suat 70%.

Giai doan (2): Cho vao binh ciu hai ¢6 250
ml c6 1p sinh han hdi luu va nhiét ké, 40ml
CsHsNO, va 6,759 AICl;. Pun s6i dén khi
chat ran tan hét. Pé nguodi dén 100°C, thém

CH; OH

CHz OH

ij/COCH:CH-Ar
o O

3,8 g 2,4-dihidroxiaxetophenon (0,025 mol)
va 3,25 g etyl axetoaxetat (0,025 mol). Pun
hén hop sudt 2 gio trong khoang nhiét do
155-163°C. Lam lanh hdn hop, thém 5,0-7,5
ml dung dich HCI dé pha huy phtrc. Dé yén
trong 30 phut, cit 16i cubén hoi nuéc dé loai
hét nitrobenzen. Hon hop con lai dugc lam
lanh, loc chit rin va két tinh lai bing etanol
nhan dugc 2,18 g san phém la tinh thé hinh
kim, mau niu x4m noéng chdy & 164-165°C.

COCH3
ArCHO

©)

Hiéu suét phan (mg dat 40%.

Giai doan (3): Pun héi luu hdn hop 6-axetyl-
5-hidroxi-4-metylcumarin va andehit thom
véi ty 1€ mol 1:1 trong dung moi etanol tuyét
d6i, xtc tac 1a 4-6 giot piperidin trong khoang
25-30 gid, thay c6 chét ran tach ra, sau d6 két
tinh lai san phim trong dung moi DMF: ancol
etylic dén khi trén sic ky ban mong silicagel
cho mot vét tron, gon.

Két qua téng hop cic xeton «,f- khong no
dugc trinh bay ¢ Bdng 1.
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H-,
CH; OO O
Bang 1. Dit liéu vat Ii cua cdc xeton o,f- khong no tir 6- Y =
axetyl-5-hidroxi-4-metylcumarin (11) Ar
O
> (I1-7)
" IR (cm™)
Q’p (o] 0 *
chat Ar the C R¢ (%) Vco .T)co You B
lacton lién hgp
290-
I, m-Clophenyl 292 0,82 1741 1641 - 981
281-
1, p-Metylphenyl 283 0,67 1726 1631 3049 989
I, | p-Hidroxiphenyl 22%‘; 0,78 16906 | 1633 | 3384 :
. 292-
Iy m-Nitrophenyl 294 0,81 1735 1639 3440 986
. 261-
I5 2-Thienyl 263 0,65 1740 1613 3426 985
286-
lg p-Bromphenyl 288 0,78 1732 1631 - 988
. 261-
I, p-Metoxiphenyl 262 0,84 1755 1633 3436 -

(*Bdn méng silicagel, hé dung méi n-hexan:axeton 5:3 theo thé tich)

Pho hdng ngoai cua cac hop chit dugc do
dudi dang vién nén voi KBr trén may FTS-
6000; Pho cong huong tir hat nhan (NMR)
dugc do trong dung mo6i DMSO-ds trén may
BRUKER XL-500 tai Vién Hoa hoc, Vién
Khoa hoc va Cong nghé¢ Viét Nam. Pho khdi
lwong cua cac hop chit nghién ctru dugc ghi
trén may AutoSpec Premier (USA).

Hoat tinh doc té bao cua céac hop chat duogc
chung t6i thir nghiém tai phong Hoa sinh ung
dung — Vién Hoéa hoc — Vién Han 1am Khoa
hoc va Cong nghé Viét Nam. Phuong phap
thtr hoat tinh doc té bao dugc tién hanh theo
tai liéu [8, 9]. Phuong phap thir do doc té bao
in vitro duoc Vién Ung thu Qudc gia Hoa ky
(NCI) x4c nhan la phép thir d6 doc té bao
chuan nham sang loc, phat hién cic chét co
kha nang kim hdm sy phat trién hodc diét té
bao ung thu ¢ diéu kién in vitro.

Céac dong té bao ung thu nghién ctru dugc
nudi cdy trong cic mdi trudng nudi cay phu

hop c6 bo sung thém 10% huyét thanh phoi
bo (FBS) va cac thanh phan can thiét khac &
didu kién tiéu chudn (5% CO,; 37°C; d6 4m
98%; v tring tuyét ddi). Tuy thudc vao dic
tinh cua timg dong t& bao khic nhau, thoi
gian cay chuyén ciing khac nhau. Té bao phat
trién & pha log s& duogc sir dung dé thir doc
tinh.

Thir doc té bao: 200 pl dung dich té bao & pha
log nong d6 3.10* t& bao/ml vao mdi giéng
(dia 96 giéng) trong moi truong RPMI 1640
cho cac dong té bao HepG2, KB. Mau thir
dugc xir Iy véi té bao & cac néng do pha
lodng khéc nhau sao cho dat dén nong do cudi
cung la 128 pg/ml; 32 pg/ml; 8 pg/ml; 2
pg/ml; 0,5 ug/ml. U 37°C, 5% CO, 3 ngay.
Giéng diéu khién gébm 200 ul dung dich té
bao 3.10* t& bao/ml, u 37°C, 5% CO, 3 ngay;
thém 50 pl MTT (1 mg/ml pha trong moi
trudng nudi cdy khong huyét thanh) va u tiép
& 37°C/ 4gio; loai bo moi truong, thém 100 pl
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DMSO lic déu doc két qua & budce song 540
nm trén may spetrophotometter Genios
TECAN.
Phan traim kim ham su phat trién cia té bao
duoc tinh toan dua trén sb liéu do mat do
quang hoc OD trén may quang ph6 TECAN
theo cong thirc sau:

ODmau thir - ODcontrol(-)
1IC=100% .

ODcontrol(+) - ODcontrol(-)

Gia tri ICso duogc tinh dya trén két qua sb liéu
phan trim kim hdm sy phét trién cua té bao
bang phan mém may tinh table curve.

3. Két qua va thao ludn

Trén phd hong ngoai cua cic xeton «,f-
khong no déu thay xuat hién cac dinh hap thu
dac trung cho dao dong hoa tri cua nhom
cacbonyl lacton & ving 1696-1755 cm™ va

nhém CO lién hop ¢ ving 1613-1641 cm™,
ddc biét c6 dinh hap thu & ving 985-989 cm™
dic trung cho dao dong bién dang khong
phang cta nhom vinyl ¢ cau hinh trans (xem
Bdang 1).

Phd cong huong tir proton (‘H NMR) cia
xeton o, khdng no 1, thay xuat hién mot doi
doublet voi dang hiéu tng méi nha nam trong
viing 7,90 — 8,19 ppm v&i hing sd tuong tac
spin- spin 1a J=15,5 Hz, diéu nay xac dinh cdu
hinh ctia nhém vinyl 1a trans. Ngoai ra trén
phd ciing xuét hién céc tin hidu dic trung cho
chuyén dich hod hoc cua cac proton khac cé
mit trong phéan tir (Hinh 1). Pic biét, phd 'H
NMR cua xeton a,f- khéng no (I3, 17) khéng
thdy xuét hién mot doi doublet dudi dang hiéu
mg mai nha voi hang sé tuong tac spin-spin
J=15,5-16,5 Hz, ma lai xuat hién mét tin hiéu
singlet (xem Hinh 2 va Bang 2).

_H-.
CH; 07 0
Bang 2. Dir kién phé 'H NMR ciia mot 56 xeton TP 910 14
7z = -
a, - khéng no di tuw 6-axetyl-5-hidroxi-4-metylcumarin : 6 CH=CH-Ar
g O e s
Hop Phé "H NMR:  ppm (J Hz)
s Ar H-10, Cac proton Cac proton vong i
chat H-11 H-3, H-7, H-8 Ar OH 4-CHy
o 6,28 (1H, s, H-3); | 7,52(2H, m, H-
18 8,19va | 6,98 (1H, d, H-8, 15, H-16,
I, @ 7,90 J=9); J: 7,5); 7,87(1H, (11‘:_;92) (32|’_|635)
w16 (J=15,5) | 8,64 (1H,d, H-7, | d, H-17,J:7,5); : :
J=9); 8,14(1H, s, H-13).
6,26 (1H,d, H-3, | 6,85(2H, d, H-
N J=1); 14, H-16, J=9);
| 2/ N\isq, 7,88 6,94 (1H,d, H-8, | 7,81 (2H, d, H- 15,37 2,62
3 [ (s, 2H) J=9); 13, H-17, J=9); (1H,s) (3H, d, J:1)
o 8,57 (1H, d, H-7, | 10,25 (1H, s, C-
J=9); 15-OH).
- 408 (1, d Ha. | T052H.0H-
I 12/ \soch, 7,97 ’ J_é)_' ' | 14, H-16, J=9); 15,32 2,64
7 —J)s
2= (s, 2H) ] 7,95 (2H, d, H- (1H, s) (3H, s)
8,62 Slzg)d H7 113 He7, J=9);
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ES-DMSO—~1H
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Hinh 1. Phé *H NMR ciia |,
ES-DMSO—-1H
7 i 1 -I._ [} NS l l
| | N\
H10,11
137 H14 16
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Hinh 2. Phé *H NMR ciia 15

Cac hop chit 13, 15 véi géc Ar ¢6 chtra cac
nhom (-OH, -OCHjy) & vi tri para véi cac hiéu
g day electron manh thi nhém vinyl trong
xeton @,/ khong no tong hop duogc thuong
ton tai dudi dang cau hinh cis, con cac hop
chat con lai v6i gbc Ar c6 chira cac nhom hit
electron hodc nhém diy electron yéu vao
vong benzen nhu (-Cl, -CHg,...) thi nhom
vinyl trong xeton a,f- khong no téng hop

dugc chung tdn tai dudi dang cAu hinh trans.
Trén phd *C NMR cuia hop chit 15 thiy day
dua cac tin hi€u cong huong ctia cac nguyén tu
cacbon trong hop chét. Trén phd HSQC xac
dinh duoc tin hi€u ctua cac nguyén tir cacbon
dinh tryc tiép voi H, sau d6 dwa vao phd
HMBC (hinh 3) dé x4c dinh chinh x4c cac tin
hi¢u cacbon khong dinh véi H qua 2-3 lién
két va kiém tra cdc tin hi¢u khac. Thi du, tir
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tin hiéu cong hudng 193,15 ppm la tin hi¢u
cacbon bac 4 (khong giao voi tin hi€u proton
nao trén phé HSQC), chiing toi quy két day la
tin hiéu ctia C-9. Tt tin hiéu twong tac e7 trén
phé HMBC chung t6i quy két dugc tin higu
cong huong ¢ 7,88 ppm (s, 2H) 1a tin hi€u cta
2 proton H-10, H-11. Tu tin hiéu giao trén
phé HSQC chung t6i quy két duoc cac tin
hiéu cong huong cia C-10 va C-11. Dya vao
tin hiéu giao €5 trén phd HMBC chung toi
quy két duogc tin hiéu cong hudng cua C-13,
C-17. Tuong ty, tu tin hiéu giao e4 trén phd
HMBC ching t6i quy két duoc tin hiéu cong
huong cua C-12. Hay tu tin hiéu doublet &
6,26 ppm (d, J:1), chiing t6i quy két day Ia tin
hiéu cua H-3, dwa vao phd HSQC chung t6i
quy két duge tin hiéu cong huong cua C-3.

Tir cac tin higu giao al trén phd HMBC,
ching t6i quy két duge tin hidu cong huong
cua C-4a, va tir tin hiéu giao a2 chdng t6i quy
két duoc tin hiéu cong hudng cia C-2...Tin
hiéu cong hudng trén phd *C NMR cia hop
chat I dugc thé hién trén Bang 3.

Trén phd 'H NMR ciia cac hop chat téng hop
dugc ching t6i nhan thiy xuat hién tin hiéu
cong huong ¢ vung truong thip, véi do
chuyén dich héa hoc tir 14,98 — 15,37 ppm,
singlet, cuong d6 1H. Dya vao phé 2D NMR
chung t6i quy két day 1a tin hiéu cua proton
nhém C5-OH, sé di proton nay c6 do chuyén
dich hoa hoc cao nhu vay la do su tao thanh
lién két hidro v6i nguyén tir O trong nhom
C=0 trong nhém vinyl xeton ngay bén canh
bén

tao vong 6 canh viing.
cg Cc15 C2 c11 - 1317 C12 . C1416 g
fl@
w| O 4 (o€ R —
o 2
P 25 =81
& ; 5 &6 &Y A H10,11
@ o2 ¥ o1 @ @ %‘93 ; -
: ; g2 H1317 @
< o)
: o
o1 :
) © s
2 @ j M," 03@ He &
‘b 1 o
2 H14,16
] al
? | H3
i 2 3 8 5 5 8 § &8 &5 3 8 8 B B OE E %
Hinh 3. Phé HMBC ciia |,
Bang 3. Dir kién phé *C NMR ciia hop chdt 15 (5, ppm)
C-2 158,9 C-6 1153 C-10 116,5 C-5 164,4
C-3 113,7 C-7 134,0 C-11 146,7 C-9 193,1
C-4 154,2 C-8 107,9 C-12 1254 C-14, C-16 115,9
C-4a 109,4 C-8a 158,7 C-13, C-17 131,9 C15 160,9
C-5 164,4 C-9 193,1 C-14, C-16 115,9 CH; 23,4
220 http://jst.tnu.edu.vn; Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

Duong Ngoc Toan va Drg

Tap chi KHOA HOC & CONG NGHE DHTN

200(07): 215 - 221

Hoat tinh doc té bao ciia mot sd xeton - khong no duoc thir nghiém tai phong Hoa sinh tng
dung — Vién Hoéa hoc — Vién Han 1am Khoa hoc va Coéng nghé Viét Nam. Két qua thtr nghiém
hoat tinh doc té bao dong KB- ung thu biéu mé dugc trinh bay & Bdng 4.

Bang 4. Hoat tinh gdy djc té bao trén dong KB (ung thuw biéu mo)

Nong d chit thir (ug/ml) va phin trim ic ché (%)

STT  Hop chit o8 7 5 5 05 ICso (ug/ml)
1 I, 90 63 575 18 0 6,92
2 I 45 39 28 12 0 >128
3 B 48 35 24 12 0 >128

Tir Bdng 4 chung t6i nhan thdy hop chét 1, véi gbc Ar 1a m-clophenyl ¢6 hoat tinh doc té bao véi
dong KB- ung thu biéu mé twong dbi tot véi gia tri ICsq: 6,92 pg/ml.

4. Két luan

Biang phan tmg cia cac andehit thom véi 6-
axetyl-5-hidroxi-4-metylcumarin di tong hop
dugc 07 hop chét xeton «,f- khong no. Ciu
tao cua cac san phém da duoc xac nhan bﬁng
cic phuong phap pho IR, NMR. Hoat tinh
gy doc té bao trén dong KB — ung thu biéu
mo ciia mot s6 hop chat tong hop dwoc di
duoc thir nghiém.
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