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NGHIEN CUU TONG HOP VA CHUYEN HOA
6-AXETYL-5-HIDROXI-4-METYLCUMARIN VA
6-AXETYL-7-HIDROXI-4-METYLCUMARIN

Pén Toa soan 28-6-2006
NGUYEN MINH THAO, NGUYEN VAN VINH, TRAN QUOC TOAN, NGUYEN bUC CHINH
Khoa Héa hoc, Truong Pai hoc Khoa hoc Tw nhién - Dai hoc Quoc gia Ha Noi

SUMMARY

By the acetviarion of resorcinel by uacetic acid and ZnCl, has been obtained 2 4-
dibivdroxyacetophenone, wiich in reaction with ethyt acetoacetate 10 give 6-aceivl-5-hydroxy-4-
methylcormmarine  or  O-uceiyl-7-hydroxy-4-methylcowmarine. By condensation  of  6-
acetvlcoumarines derivatives with aromatic aldehydes have been prepared the series of a.f-
wnsaturated ketones. Antimicrobiad and antifungal activities of these compounds have been

investigated. Structure of these products have been determined by (R,

spectroscopies.

Trong {ai liéu tham khao [1] va trong céc
cong trinh trude day {2, 3] ching to1 da thong
bdo vé su tong hop 8-axetyl-7-hidroxi-4-
metylcumarin bang cdc phdn dng déng vong cla
resoxinol vdi etyl axetoaxetat roi axetyl héa
nhém hidroxi & vi tri 7 ciia vong cumarin (boi
anhidrit axetic) va lam phan dng chuyén vi Fries
tiep theo este nhan dugc. Nhung theo phuong
phap nay chi nhan dugc 6-axetyl-7-hidroxi-4-
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Trude hét chiing 161 dd thuc hién phan tng
axetyl hoa resoxinol bang axit axctic bing vdi
ZnCl; khan 1am xic tic [4]. Phan ng tao thanh
2.4-dihidroxi axelophenon ma sau d6 dugce déng

"H-NMR and MS

metylcumarin véi hiéu sudl rdt thip (khoing
1%) va khong thé nhan duge déng phan 6-
axetyl-5-hidroxi-4-metylcumarin.

Trong ba1 bdo nay ching té1 da nghién ciu
mot con dudng khac dé ¢é thé 16ng hop duge 6-
axetyl-7-hidroxi-4-metylcumarin véi hi¢u suat
cao hon nhiéu hoac t6ng hgp duge 6-axetyl-53-
hidroxi-4-metylcumarin theo so do sau day:
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vong véi etyl axeloaxetat dé cho 6-axetyl-3-
hidroxi-4-metylcumarin (véi xic tic AICL, ¢
160°C) hoac 6-axetyl-7-hidroxi-4-metylcumarin
{vdi xic tdc POCI, @ nhiét do phong).
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Hop chat (I) ¢é nhiét do nong chay phu hop véi
tai liéu tham khao |[5].

Sin pham 6-axetyl-5-hidroxi-4-
metylcumarin (I1;) ¢6 nhiét do nong chay 165 -
166"C va cdu tao clia n6 duge xdc nhan bot cic
dit kién pho. rén phé hong ngoai chi con mot
vach dao dong héa tri dac trung cho nhom Ol
phenol ¢ 3236 cm™', nhung lai ¢6 thém vach ¢
1743 cm’' dac trung cho nhém CO lacton.

Trén phod cong huéng tir proton xudl hién
cdc Uin hiéu dic trung cho chuyén dich héa hoce
clua cac proton twong tmg trong phan e (0,
ppm):
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14,19 (s, 1H, C,-OH); 8,16 (d, 1H, C-H, J,=9
Hzy, 6,93 (d, I1H, C-H, J,=9 11z); 6,27 (d, |H,
Ci-11, J =1 Hz); 2,69 (s, 3t CH,CO); 2,59 (d,
3H, C-CH., J = 1,5 [1z).

Pho khaoi luong cho pic ion phan tir ¢é s6
khoi (m/z = 218) trung véi phan tir khoi cua
phan w (C,1[,0;, M = 218) va cho cic ion
manh chinh v6t s¢ khoi wong ung: 203 (M'-
Cl1),190 (M"-CO) 175 (203- CO hoac 190-
CH,), 147 (175 -CO).
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Cac xeton o,3-khong no duge trinh bay ¢
bang 1.

Trén pho héng ngoai cua cdc xcton o.f3-
khong no ¢6 cic vach dac trung cho dao dong
héa tri cta nhom CO xeton lién hop ¢ khoang
1619 - 1641 e, clia nhém CO lacton & 1711 -
1741 cm’', cta nhém Ol phenol & 3216 - 3357
cm' va cla nhém chiie khac ¢6 mat trong phéan
tr. Dac biét trén phd con xudl hién vach ¢
190

San pham 6-axelyl-7-hidroxi-4-
metylcumarin (Il,) c6 nhiét do néng chay kba
cac (1" = 212°C), phit hop véi tai lieu [1]. Ciu
a0 cla né cing duge xac dinh nho cdc dir kién
pho. Trén pho héng ngoai, ngoai cic vach dac
trung cho dao dong hda tri cua nhém OFH phenol
& 3240 ¢m™, cla nhém CO xeton ¢ 1651 cm’™
¢on xudt hién vach dac rung cho dao dong hoa
tri cta nhém CO lacton & 1728 em™,

Trén ph6 cong hudng tir proton ¢6 cdc lin
hi¢u dac trung cho chuyén dich héa hoc cla céc
proton tuong tng trong phan wr (3, ppm):
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12,33¢s, 11, C-OH); 8,17 (s, L C-H):

6,90 (s, 1H, C-H); 6,28 d, 11, C-H, J = 1.0
Hz); 2,78 (3H, COCH,); 2,50 (3L, CIL);
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Pho khéi luong cho pic ion phan to véi sé
khoi 218 wriing véi phan tr khoi cua phin w va
cho cic ion manh chinh ¢6 so khoi tuong dng [
203, 190, 175, 147 (Nhu pho cta déng phan 11,).
Cac dan xuft 6-axetylcumarin khi ngung tw val
cac andehit thom trong diéu kién cua phan tng
Claisen-Schmidt  (xdac  1ac  piperidin wong
clorofom) da cho mét day cic xeton a.B-khong
no.
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khoang 933 - 981 cm™ ma ching 16i cho rang
dac trung cho dao dong bién dang khong phang
cbua nhém vinyl & ciu hinh mrans.

Phé cong hudng tr proton clia mot s xelon
a,B-khong no cho thidy ngoai cac tin hiéu dac
trung cho chuyén dich hoa hoc cla cdc proton
thong thudmg thi da thdy mat di tin hiéu 3 proton
cia nhém metyl axetyl va xudt hién tin hiéu cla
2 proton trong nhdm vinyl dudi dang 2 vach doi



trong khoang 7,91 - 8.3 va 7,74 - 8,03 ppm voi
hi¢u tng mai nha va hang s6 wong e spin-spin
gira hat proton nay la 15 - 15,5 Hz. ma diéu nay

mot 1an nita chimg minh cho cdu hinh trans cua
nhém vinyl. Cdc dir kién vé pho ‘H-NMR duoc
trinh bay trong bang 2.

Bang 1: Cac xeton o, f3-khong no (111, )
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Pho khoi luung cua mot 56 xeton «.B-khong
no déu cho plL ion phan tr ¢d s& kho tring véi
phan 1 khoi cua hop chit va cic ion manh twong
img. Chang han véi X, cho pic 446 (M+11)y
(phan tr khéi la 445, ghi theo phuong phip
LCMS), 316, 288, 243,221, 203, 170, t44, ...

Mot 50 xeton-uw.f3-khong no di duge thir
hoat tinh sinh hoc d&i v&i cdu khuian Gr (+)
(staphyloce. epidermidiry, true khuin Gr(-) (F.
coli) va chéng ndm Candida albican. Phuong
phiap thu nghiem theo duge dién, nghia la pha
ché chat thi nghiém & nong do 0,001 gam trong
500 pd réi cham dung dich chit thir nghiem véi

luung 50 hay 100 pl 1én nén thach dd duge cdy
vi khuan va dé vao 6 &m wrong thoi gian thich
hop. Hoat tinh khing khuan duge dinh gid theo
do 16n cua duong kinh vong ron vo khuan. Két
qua duoc gidi thiéu ¢ bang 3.

Nhu vay chu yéu cdc xewon o,B-khong no
chi tdc dong doi v6i vi khuan gr-,

THUC NGHIEM
Pho héng ngoai dwoce ghi tén may FI-IR
1801 Shimadzu i khoa Hou hoc, Truomg Dai
hoe Khoa hoc Ty nhién-bai hoc Qudc gia Ha
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Bing 2: Dit kién phé 'H-NMR cua mol s6 xeton o,f3-khang no

Xeton
(111

Cong thire cdu tao

Phé 'H-NMR (8 ppm)
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13,04 (5. 1H, OH);, 8,64 (d., IH, C,-H. 1 =90
Hzy, 8,12 va 7.95 (d, 2H. -CH=C{1-,) = 5.5
Hz); 7,96 (m, 2H, C -1 va C,,-1); 7,50 m,
3H, C,,-11, C.-H, C-11); 6,99 (d. 1H, C;-H,
Jo=9 Hzy. 6,27 1H. C-H); 2,68 3H, CH )
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13.76 (11, ()ll) 8.59 (d lIl Co-H. I=90
Hz); 793 va 783 (d, 21, -Cl1=CH-. J = 15
Hzy, 7.82 (d, 2H, C,,-H va C\;-H, ) =9.5
He); 6,95 (d, 1H, C-H, )= 9 Hz); 6,78 (d,
2H. C -1 C -H T =95 Hz): 628 ([, C.-
H); 3,05 (s,61L-N(CLi,); 2,65 (311 CH,)
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1980 (111, O11): 8.61 (111, C,

10,42 (1H, OH); 9,95 (s, 111 C,-OH}; 8,33
(d, 1., Ci-11, 3, = 9 He); 8.28 va 8.03 (d. 211,
CH=CH, J=15,5Hz); 7.97 (d, IH, C-H,J =
9 Hz); 7,33 (m, 1L C,,-I11);, 6.97 (m, 24, Cp
Hva € -H); 6,91 ¢m, TH, C -11); 6.28 (5.
lll C l{) 764(%[1 ClI)

-Hy: 7.95 va 7.88
{d, 2H. -CH=CH-. 1= 15,5 HL)', 7,75 (111,
C-Hy;, 741 (11, C -HD); 7.03 (1T C-Hy:
6,95 (115 C,-H): 6,26 (1H, C;-1): 6,13 (2H,
C.-Hy); 2.68 (31{ CH, )
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13,85 (1H. OHy; 12,13 (111 NH,,,); 8,57
(L1, C-H, J = 9 Hz); 8,31 va 7,74 (d, 211,
CH=CIL J = 15 Hzy, 8.26 (1H, C,o-1); 8.17
(m, 1H. C;-11); 7.52 (m, 111, Co-H): 7.28
(m. 2H. C, -1 va C,-H): 6.26 (s, 111, C.-11):
| 2.65 (314, ClL,)

1203(111 OH): 9.95 (111, NH); 8.32 (111,

C,-H): 823 (1H. C-H); 8,20 va 7,80 (d, 2H. |
Cl1=CHL, J = 15.5 Hzy: 8,09 (1H. C,, 1)
7.52 (1L C,,-Hy: 7.27 (m. 2H, C,o-H va C -
H): 6,89 (1H, C-H): 6.25 (LH. C-11); 2,51
(311, CH.)
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9,81 (111, OH); 8.38 (1H, Ci-H); 7.91 va 7.82
(d.2H, CH=CH, J = 15,5 Hz): 7.68 (111, C,.-
Hy; 7,40 (d. 11, C,,-11); 7,03 (d, 111, C,-11);
6.90 (111, C-H): 6.28 (1H. C,-H); 6.15 (2.
C,-H,): 2,54 (311, CH,)

N¢i theo phuong phap ép vien vdi KBr. Pho cong hudng tir proton ghi trén mdy DRX 500 Brucker
trong dung moéi DMSO-D,. Pho khoi luong ghi tren may MS-Engine 3989HP déu ¢ phong nghién
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cltu cdu trac, Vien Hoa Hoe, Vien Khoa hoc va Cong ngh¢ Viét Nam. Hoat tinh sinh hoc duge thir
nghi¢m tai Bénh vién 19-8 Bo Cong An. Chél dau 2 4-dihdroxi axetophenon duge 1ong hop theo tai

licu [4. 5.
Bdng 3: Hoat tinh khang khudn khdng nim cla mot s6 xetona,f3 khong no
Puong kinh vong vo khuidn
Su Mau xeton £, coli (gr-) Staphyl.Epid(gr+) Candia.albican
S0 | 100l 50 pl 100 pl 50 pl 100 pl
] X s 20 0 14 0 0
2 X, 14 20 0 16 0 20
3 X, 15 21 0 0 0 0
4 Xe | s 21 0 16 0 0
- 5“—_ X ) 14 —20 0 0 0 0

*) Tong hop O-uxetyl-5-hidroxi-4-metylcumarin
(i)

Cho vao binh cdu hai ¢6 ¢6 lap sinh hin héi
luu va nhiét k& 8¢ ml nitrobenzen va 13,5 g
AlICL khan. Pun néng hdén hop 161 khi chil ran
tan hét. Dé nguoi dén 100°C réi thém tép vao
phan dng 7.6 g (0.05 mol) 24-dihidroxi
axetophenon va 6,5 g (0,05 mol) eyl
axetoaxetat. 1Hoén hop duge dun néng 161 155 -
160"C va gitr & nhiél do nay trong 2 h. Lam lanh
hén hop phdn ng roi thém vaoe do 10 - 15 ml
axit HCl dac. B¢ yén trong 30 phit, cat 101 cudn
hoi nuéc dé loai nitrobenzen. San phdm con lai
trong binh dugc loc hit, 1am kho, két unh lai i
etanol nhan duvc 4,5 g (41%) dang tinh thé mau
trang sang 1, 165 - 166°C (theo tai liéu [6], 1
166°C).

ne

¥) Tong hop 6-axeryl-7-hidroxi-4-metylcumarin
(i)

Cho vao binh cdu hai ¢6 ¢6 lap sinh han héi
luu va nhiét k& 34 g (0,022 moly 2.4-
dihidroxyaxetophenon, 2,3 ml (0,022 mol) etyl
axetoaxetat, lml POCI; va 10 ml nitrobenzen.
Hon hop duoc khufly ¢ nhiét do phong trong 2
ngay roi cit loi cuén hoi nude dé  loai
nitrobenzen. P& nguoi, san pham tach ra dang
két wa duge loc hat, dé kho, két unh lai ti
etanol. Thu duge 1,5 ¢ (32%) san pham dang
tinh thé mau nau xam, .. = 211 - 212°C (theo
tai liéu [7). 1%, =212°C).

1'%

*) Plhwong phdp chung tong hop cdc xeton a,f3-
khdng no (HI, )

Pun hoi luu hon hop dong s6 mol cha dan
Xuat G-axetylcumarin véi andehit thom trong
clorofom va vai giol piperidin lam xuc tdc 5-6 h.
San pham két tia ngay khi dun néng. Loc hit
k& tinh lai bang hén hop dimetylfomamit:
ctanol (1:1).

Cic xeton a,B-khéng no duge gidi thiéu ¢
bang 1.

KET LUAN
Bing phan dng cba  2,4-dihdroxi
axetophenon  voi etyl axetoaxetat trong diéu

kién khdc nhau da 16ng hop duoc 6-axetyl-5-
hidroxi-4-metylcumarin v 6-axetyl-7-hidroxi-
4-metylcumarin, ma wr d6 khi ngung tu véi cac
andehit thom dd nhian duge mét day cac xeton
o,[3-khong no. Mot s6 trong chiing dia ¢6 hoat
tinh khdng khudn dang chi y. Cau tao cla cic
san phdm nhan duge da duge xdc dinh nhd pho
héng ngoai, pho coéng hudmg tir proton va pho
khéi lugng.

Céng trinh nghién ciu nay duge hodn thanh
vau sue ginip d& kinh phi cua chuong trinh nghién
citit khou hoc co bdan trong finh vue khoa hoc te
nhién,
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