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TONG HOP MQTSOXETON a,^KH6MG NO 
Dl TLT 3-AXETYL-7-METOXI-4-METYLCUMARIN 

Den Tda soan 

NGUYfiN MINH THAO', NGUYEN V A N THUAN', N G U Y S N THI THU NINH', 

NGUYEN NGOC THANH' 

'Khoa Hod hgc-TrUdng Dgi hgc Khoa hgc Tii nhien- DHQG Hd Ngi 

^Khoa Tu nhien - Trudng CDSP VTnh Phiic 

ABSTRACT 

Fourteen a,^-unsaturated ketones have been synthesized by reaction of 3-acetyl-7-methoxy-4-
methylcoumarin with aromatic aldehydes. Structure of these products was confirmed hy IR, 'H-
NMR and MS spectroscopic data. Biological activities of these compounds have been 
investigated. 

Trong mdt sd cdng trinh trudc day [1 ,2 ] 
chiing tdi da thdng bao vl sir tdng hgp cac hgp 
chit cumarin vdi nhdm axetyl d vi tri so 3 va 
chuyen hda chiing thanh cae day xeton a,l3-
khdng no. d bii bao niy chiing tdi tiep tuc thdng 
bio vl tdng hgp, xac dinh ciu tao va hoat tinh 
sinh hgc cua mdt sd xeton a,/9-khdng no di tir 
3-axetyl-7-metoxi-4-metylcumarin vdi cac 
andehit tham va di vong tham. 

Nhu chiing ta da biet chat diu 3-axetyl-7-
metoxi-4-metylcumarin (I) dugc tdng hcpfp tir 

resoxinol qua mdt loat giai doan [1]: Axetyl hda 
true tie'p resoxinol, monometyl hda 2,4-
dihidroxiaxetophenon va cud'i ciing tien hinh 
phan ling ddng vdng vdi etyl axetoaxetat trong 
mdi trudng kiim yeu. 

3-Axetyl-7-metoxi-4-metylcumarin khi 
ngung tu vdi andehit thofm (II) trong dilu kien 
cua phan iing Claisen- Schmidt (trong mdi 
trudng kiim yeu) da eho mot day cac xeton a,P-
khdng no m&\ (III) theo phuang trinh dudi day: 

CH, 

.COCH3 

ArCHO (-HzOj 

CH3O 

( I I M 3 ) 

Ke't qua dugc trinh bay d bang 1. 

Cac xeton a,P-]fh6ng no tdng hcpfp dugc diu 
l i chit rin, cd nhiet do ndng chay cung nhu gia 
tri R*f trin sic ki ldp mdng khac vdi cac gii tri 
tucmg ling ciia chit diu. 

Tren phd hdng ngoai ciia chiing diu thiy 

,COCH=CH-Ar 

(II1,.|3) 

xuit hien cic dinh hip thu dac trung cho dao 
dgng hoi tri ciia nhdm cacbonyl lacton d viing 
1694 - 1712 cm"' va nhdm CO lien hgp d viing 
1606- 1618 cm"', dac biet cd dinh hap thu d 
viing 952 - 998 c m ' dae trung cho dao ddng 
bien dang khdng phing eiia nhdm vinyl d ciu 
hinh trans. 
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Phd cdng hudng tir proton ciia mdt so xeton 
a,/?-khdng no diu thay xuit hien mdt ddi 
doublet vdi dang hieu iing mai nha nim trong 
viing 6,87 - 7,24 ppm va 7,15 - 7,42 ppm vai 
hing sd tuang tic spin- spin la 16.0 - 16,5 Hz, 
ma dilu nay xie dinh cau hinh cua nhdm vinyl 
la trans. Ngoii ra tren phd ciing cd tfn hieu dac 

trung cho chuyen dich hoa hgc ciia cac proton 
khac cd mat trong phan tir (xem bang 2). 

Phd khdi lugng ciia mot so xeton a,/?-khdng 
no diu eho pie ion phan tir cd sd khd'i triing vox 
phan tir khd'i ciia phan tir (xem bing 1), ciing 
nhu cae ion manh chfnh cd sd khd'i tucmg ling. 

STT 
III 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

Ar 

Phenyl 

p-Metylphenyl 

/7-Clophenyl 

p-Bromphenyl 

p-Nitrophenyl 

w-Nitrophenyl 

o-Nitrophenyl 

/;-Dimetyl-
aminophenyl 

/7-Hidroxiphenyl 

4-Hidroxi-3-
metoxiphenyl 

3,4-Metylendioxi-
phenyl 

2-Furyl 

3-Indolyl 

Bdng 1: Cac xeton 

t° °C 

131-
132 
181-
182 

167-
168 

150-
151 

258-
260 

240-
241 

190-
191 
182-
183 
194-
195 

252-
253 

157-
158 
178-
179 

235-
236 

Rf* 

0,79 

0,75 

0,70 

0,72 

0,64 

0,58 

0,67 

0,68 

0,67 

0,77 

0,74 

0,71 

0,64 

Hieu 
suit, 

% 

45 

40 

40 

35 

40 

35 

30 

50 

45 

30 

35 

50 

45 

a,P-khdng no (ni,.,3) 

IR, cm"' 

deo 

1694, 
1614 
1709, 
1609 

1708, 
1610 

1709, 
1617 

1708, 
1606 

1708, 
1612 

-

1708, 
1609 
1712, 
1611 

1712, 
1609 
1708, 
1618 
1708, 
1615 

1711, 
1611 

5-CH= 

971 

977 

979 

977 

984 

982 

-

995 

980 

953 

942 

945 

985 

Nhdm 
khac 

-

-

-

-

1509, 
1343 

(NO,) 
1526, 
1353 

(NO,) 

3408 
(OH) 

3254 
(OH) 

-

-

3407 
(NH) 

MS, m/z 

M" 

320 

334 

355, 
(353, 
355) 
397 

(396, 
398) 

-

-

-

363 

336 

-

-

-

357 

Cong thiic 

G20H16IJ4 

C2|H,804 

C20H15O4CI 

C2oH|504Br 

-

-

-

C22H2,04N 

C20H16O5 

-

-

-

C 2 2 H „ 0 4 N 

M 

320 

334 

354.5 

397 

-

-

-

363 

336 

-

-

-

357 

*Ban mong silicagel. He dung moi /;-hexan: axeton = 3:2 (theo the lich). 

Cac kit qua nghien cii:u vl phd ciia cac 
xeton a./3-kh6ng no thu dugc d trin hoan toan 

phii hgp vdi cac dir kien tucmg ii:ng trong tai lieu 
tham khao [3] va chiing minh cho ciu tao ciia 
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chiing la dung din. 

Mdt dilu dac biet If thii mi chiing tdi phat 
hien ra la khi ngung tu 3-axetyl-7-metoxi-4-
metylcumarin(I) vdi andehit salixylic trong dilu 
kien phan irng Claisen-Schmidt chiing tdi da 
khdng nhan dugc xeton a,/?-khdng no tuang ii:ng 
nhu cac trudng hgp tren, mi la mdt sin pham 
khac. Vdi sir giiip dd ciia cac phuang phap phd. 

chiing tdi cho ring sin pham dd chfnh la dan 
xuit chiia vdng 2,3-dihidrobenzofuran. Co le 
xeton a:,/?-khdng no vin dugc tao thanh trung 
gian, rdi ngay lap tiic xay ra su cdng hgp ddng 
vdng ciia nhdm hidroxi d vi trf ortho vdi nhdm 
vinyl de thanh san phim kilu vdng 2,3-
dihidrobenzofuran (IV) theo phuang trinh phan 
irng sau day: 

STT 
III 

Bdng 2: Dii kien phd 'H-NMR (trong DMSO)ciia mdt sd xeton a,/?-khdng 

C0(fiH=dl-I-Ar 

CH,0 V 

no 

Ar 
-CH^=CH'-

Phd 'H- NMR: 5 ppm (!„.) 

Cac proton: 5,6 va 8 
Cic proton cua 

vdng Ar 
4-CH3 va 
7-OCH, 

(1) (2) (3) (4) (5) (6) 

7,41 va6,95 
(16,5) 

7,88(1 H,d,H5,J<,=9) 
7,01(lH,q,H6,J„=9va 

J,n=2,5) 
7,09(1 H,d,Hg,J„=2,5) 

7,68(2H,m,H5viH,o, 
J=7,5 va 2,5) 

7,45(2H,m,H,oviHp, 
J=7,5 vi 2,5) 

7,41(lH,m,H|,, 
J=7,5 va 2,5 

2,50 
(3H,-CH3) 

3,89 
(3H,OCH3) 

7.34 vl ' 6.94 
(16.5) 

7,87(IH,d,H5,Jo=9) 
7,02(lH,q,H„Jo=9va 

J.=2,5) 
7,09(1 H,d,H8,J„=2,5) 

7,26(2H,m,H,va 
H,3,J=8) 

7,56(2H,m,H,ova 
Hp,J=8) 

2,45(3H,s,C|,-CH3) 

2.50 
(3H,-CH3) 

3.90 
(3H,OCH3) 

13 12 

7,41 va6,95 
(16,5) 

7,85(1 H,d,H5,Jo=9) 
7,02(lH,q,H6,Jo=9va 

J.=2,5) 
7,08(1 H,d,H8,J,,=2,5) 

7,50(2H,d,H5va 
H|3,J=8,5) 

7,70(2H,d,H,ova 
H|2,J=8,5) 

2,50 
(3H,-CH3) 

3,89 
(3H,OCH3) 

7,42 va 6,93 
(16,5) 

7,84(1 H,d,H5,Jo=9) 
7,01(lH,q,He,J„=9vi 

J.=2,5) 
7,09(1 H,d,H8 

Jn, = 2,5) 

7,63(4H,d,H5,H,o, 
H,2vaH,3,J=8) 

2,50 
(3H,-CH3) 

3,89 
(3H,OCH3) 

7,37 va 7,24 
(16,5) 

0 ,N 

7,95(lH,d,H5,Jo=9) 
7,03(lH,q,He„Jo=9va 

J.=2,5) 
7,10(lH,d,H8 

J,.=2,5) 

8,08(lH,d,Hp,J=8) 
8,00(1 H,d,H9,J=8) 

7,85(lH,m,H,|,J=8) 
7,66(lH,m,H,oJ=8) 

2,50 
(3H,-CH3) 

3,89 
(3H,OCH3) 

9 10 

N(CH3)2 
7,15 va 6,89 

(16,0) 
13 1 : 

7,15(lH,d,H5,J„=8) 
7,00(lH,q,J„=8va 

J.=2,5) 
7,05(lH,d,H8, 

J,.=2,5) 

7,50(2H,d,H,va 
H,3,J=9) 

6,73(2H,d,H|ova 
H,2,J=9) 

2,98(6H,s,CH3-N-
CH3) 

2,50 
(3H,-CH3) 

3,89 
(3H,0CH,) 
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(1) 

9 

10 

11 

12 

(2) 

13 " 

OCH, 
9 \y 

13 " 

T T f"̂  
11 

' 10 

(3) 

7,18va6,89 
(16,5) 

7,27 vi 6,87 
(16,5) 

7,30 va 6,88 
(16,5) 

7,09 va 6,88 
(16,0) 

(4) 

7,84(1 H,d,H5,Jo=9) 
7,01(lH,q,H6,Jo=9va 

J.=2,5) 
7,07(1 H,d,Hg,J,,=2,5) 

7,90(lH,d,H5,Jo=8) 
7,02(lH,q,H6,Jo=8va 

Jni=2,5) 

7,07(1 H,d,H8,J„=2,5) 

7,90(lH,d,H5,Jo=9) 
7,01(lH,q,H„Jo=9vi 

J.=2,5) 
7,45(1 H,d,H«,J„=2,5) 

7,83(1 H,d,H5,Jo=9) 
7,01(lH,q,H„Jo=9va 

J„=2,5) 
7,09(1 H,d,H3,J,=2,5) 

(5) 
7,51(2H,d,H5vi 

Hi3,J=8,5) 
6,82(2H,d,H|ova 

Hp,J=8,5) 
9,89(1H,0H) 

7,30(lH,d,H9,J=2) 
7,06(lH,q,H,3, 

J=8 va 2) 
6,81(lH,d,Hp,J-8) 
3,88(3H,C|o-6CH3 

9,49(lH,OH) 

7,08(2H,m,H5vaH||) 
6,96(1 H,d,H,o,J=7,5) 

6,08(2H,s,-CH2-) 

7,83(lH,d,H,|,J=2) 
6,82(lH,q,H9,J=3,5) 
6,24(lH,q,H|o,J=3,5 

va2) 

(6) 

2,50 
(3H,-CH3) 

3,89 
(3H,OCH3) 

2,50 
(3H,-CH3) 

3,89 
(3H,OCH3) 

2,50 
(3H,-CH3) 

3,89 
(3H,OCH,) 

2,50 
(3H,s,C4-

CH3) 
3,89 

(3H,s,OCH3) 

CH3I 

CH3 

COCH3 OHC 

r^ V " ^ ^ V ' ^ -H2O 
+ 

"0 H( ^ 

CHi 

CHjO 

OXH=CH— 

HO 

0 

f 
> = 

1 
y 

CH,0-

San pham la chat rin, cd dilm chay 180 -
18rC, thu dugc vdi hieu suit 50%, R, = 0,65 
(ban mdng ".ilicagel. He A7-hexan:axeton = 4:1 
theo the tfch). 

CH,0 

Tren phd cdng hudng tir proton cua nd 
khdng tha'y cd tfn hieu mdt cap doublet nhu ciia 
xeton a,/3-kh6ng no, trong khi dd lai thiy xuit 
hien cac tfn hieu dac trung cho chuyen dich hda 
hgc ciia H, d 3,20 ppm (J = 18 Hz); H^ d 3,50 
ppm (IH, q, J=18 va J = 5,5 Hz) va ciia H,. d 
5,47 ppm vdi J = 5,5 Hz. Ngoii ra, tren phd vin 
cdn cd cac tin hieu dac trung cho chuyen dinh 
hoa hgc ciia cac proton khac trong phan tir (5pp .̂ 

): 6,81 (IH, <1, J = 8); 7,19 (IH, q, H„ J = 8 va 
1,5); 0,97 (IH, d, H„ i = 1,5); 7,65 (IH, q, Hp, 
J = 18 va J = 1,5); 7,14 (IH, q, H,,, J = 8 va 
1,5); 6,95 (IH, q, H,, J = 8 va 1,5); 6,90 (IH, q, 
H|o, J = 8 vi 2,5); 3,88 (3H, s, OCH3); va 1,97 
(3H, s, -CH3). 6 day cac dir kien phd 'H-NMR 
cua hap chit niy kha gid'ng vdi dir kien phd 'H-
NMR ciia vdng pirazolin-3,5-hai lin the [4]. 

De xac dinh boat tfnh sinh hgc, chiing toi da 
giri thir nghiem boat tfnh khang khuan vi chdng 
nim cua cic xeton a,/?-khdng no d Phdng 
Nghien ciiu vi sinh - Benh vien 19-8 Bd Cdng 
an. 

Ndng do chat thir nghiem: 2,5 mg/1 ml dd'i 
vdi xeton 1, 3, 5, 6, 8 vi 11 hoac 5 mg/1 ml dd'i 
vdi cac xeton 2, 4, 9, 10, 12, 13 (dung mdi la 
DMF). 

Chiing loai khuin va nim thir nghiem: 
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- Ciu khuan Staphyllococcus epirdermidis 
(S.e.): Gr(+). 

- True khuin Klesiella pneumonia (K.p.): 
Gr(-). 

- Nim men Candida albican (Ca.). 

Kit qui cho thiy hiu hit cac xeton a,p-
khdng no diu the hien hoat tinh khang khuin c i 
gr(-t-), gr(-) va nim men, dac biet ddi vdi cac 
xeton 2, 3, 4, 5, 6, 8 va 11. 

THUC NGHIEM 

2,4-Dihidroxiaxetophenon, 2-hidroxi-4-
metoxiaxetophenon vi 3-axetyl-7-metoxi-4-
metylcumarin duac tdng hcrp theo tii lidu da biet 
[1]-

*Phuong phap chung tdng hgp cac xeton oc,P-
khong no(ni,.i3) 

Cho vao binh ciu day trdn 2,32 gam 
(0,01 moi) 3-axetyl-7-metoxi-4-metylcumarin 
vdl 0,01 moi andehit tham tuang iing trong 30 
ml clorofom va vai gigt piperidin lam xiic tac. 
Lip sinh han hdi luu vi dun sdi hdn hgfp phin 
ling trong sudt 1 5 - 2 0 gid. Liic diu dun ndng, 
hdn hap phan iing tan het, sau dd sin pham phin 
ling hinh thanh va tach ra d dang kit tiia ngay 
khi dang dun sdi. Khi ke't thiic phan iing, lgc 
ndng tren pheu Buchner, rira bang clorofom 
ndng, de khd va ed the ket tinh lai tir etanol. Kit 
qui dugc gidi thieu d bang 1. 

*T6ng hgp dan xuat (7-metoxi-4-
metylcuniarinyl-3)(2,3-dihidrobenzofuryI-
2)xeton (IV) 

Tiln hinh phan iing tuong tu nhu tren nhung 
di tir 3-axetyl-7-metoxi-4-metylcumarin vdi 

Lien he: Nguyin Minh Thao 
Khoa Hda hgc 
Trudng Dai hgc Khoa hgc Tu nhien 
Dai hgc Qud'c gia Ha Ngi 
19 Le Thinh Tdng, Hoin Kie'm, Ha Ngi 

andehit salixylic. Thu dugc sin phim vdi hieu 
suit 50% va cd diem chiy d 180 - 18rC. 

KET LUAN 

Bing phin iing ngung tu ciia 3-axetyl-7-
metoxi-4-metylcumarin vdi cic andehit tham da 
tdng hgp dugc mot day cac xeton <2,/?-khdng no 
men (13 hgfp chat) va mot sin pham bit thudng 
l i 2-(7-metoxi-4-metylcumarino-3-yl)-2,3-
dihidrobenzofuran. Ciu tao ciia cic sin phim 
dugc xac dinh nhd phd hdng ngoai, phd cdng 
hucmg tir proton vi phd khd'i lugng. Hoat tfnh 
khang khuan va chdng nam cua cac xeton a,l3-
khdng no da dugc xac dinh. 

Cong trinh ndy dugc hodn thdnh vdi sii giiip 
dd kinh phi ciia chuong trinh nghien cdu khoa 
hoc co hdn trong ITnh viic khoa hgc tii nhien. 
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