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ABSTRACT

The reaction of 2 4-dihydroxyacetophenone with ethyl acetoacetate to give 6-acetyl-5-(or 7-)
hydroxy-4-methyl coumarines or 3-acetyl-7-hydroxy-4-methyl coumarine. By condensation of 6-
acetyl coumarines with aromatic aldehydes have been obtained a,f-unsaturated ketones. But by
analogons reaction of 3-acetyl-7-hydroxy-4-methyl coumarine with aromatic aldehydes have been
prepared products of condensation in 3-acetyl group and in 4-methyl group. Structure of these
products has been determined by IR, '"H-NMR and MS spectrocopies. Antimicrobial and
antifungal activities of these compounds have been investigated.

- DAT VAN DE

Trong mdt bai bdo trudc day [1] ching toi
da thong béo viec téng hop 6—axetyl—5—
(hoac 7) hidroxi—4—metyl cumarin va su
chuyén hod ching thanh cdc diy xeton o,p-
khong no tuong tng. Trong bai bdo nay ching
toi ti€p tuc nghién ctu phan tng déng vong cta
2,4—dihidroxi axetophenon véi etyl axetoaxetat
trong diéu kién xtc tdc khdc nhau dé tao thanh
cac dan xudt axetyl cumarin khac nhau va ti€p
tuc tong hop céc xeton o,B-khong no méi di tir
cac dan xuat axetyl cumarin do.

I - THUC NGHIEM

Phé héng ngoai dugc ghi trén may FT—IR
1801 Shimadzu tai trung tam hod dau khoa hod
hoc truong DPHKHTN — DHQGHN duéi dang
ép vién v6i KBr. Pho cong hudng tir proton ghi
trén may DRX 500 Brucker trong dung moi
DMSO—D6 tai phong nghién cttu cdu tric -
Vién Hoa hoc - Vién KH va CNVN. Phé khéi
luong dugc ghi trén may LC. MSD. Trap. SL tai
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phong thi nghiém Hod Vat Liéu — Khoa Héa
hoc - Truong PHKHTN — DHQGHN. Céc hop
chat 6—axetyl—5— (hoac 7-) hidroxi—4 metyl
cumarin (I, va I) dugc téng hop theo tai liéu [1].

* Téng hop 30axetylJ70hidroxiCl4CImetyl
cumarin (1)

Cho vao binh cdu ddy tron, hai ¢d, c6 lap
sinh han hoi luu va nhiét k& 7,6 gam (0,05 mol)
2,4—dihidroxi axetophenon véi 19,8 ml etyl
axetoaxetat (0,15 mol). Thém vao d6 mot it xic
tac (hén hop 0,5 g CH;COONa va 0,5g K,COs).
Dun héi luu hdn hop phan tng & 120 dén 130°C
trong 10 gid. San phdm tao thanh ngay trong
hon hop phan dng khi dun néng & dang két tha
mau vang. Dé ngudi t6i khoang 60°C, loc huit,
rita bang etanol lanh. Chét ran duoc két tinh lai
tlr etanol. Sdn phdm & dang tinh thé nhd, mau
vang nhat c¢é nhiét do néng chay 240 - 241°C,
hiéu suat 30 - 40%.

* Téng hop cac xeton a,B-khong no (II,,):
theo tai liéu [1] (xem bang 2).

* Téng hop cac dan xuat 40arylvinyl(d70]
hidroxi cumarinolJ3Uyl aryl vinyl (I1T,,)



Cho vao binh cau ddy tron 0,005 mol 3—
axetyl—7—hidroxi—4—metyl cumarin véi
0,01 mol andehit thom trong 30 ml clorofom va
vai giot piperidin lam xdc tdc. Pun soi hoi luu
hon hop phan tng trong suot 20 gio. Lic dau
hén hop phan dng tan hét sau d6 san pham phan
{ing din hinh thanh va két tha & dang tinh thé
ngay khi dun néng. Khi két thic phan tng loc
hit néng, thu 1ay chét ran, rira nhiéu l4n bang

clorofom, két tinh lai sén pham tr etanol. San
phdm duoc gi6i thiéu & bang 3.

111 - KET QUA VA THAO LUAN

Cac dan xuat axetyl cumarin dugc téng hop
bang phan tng déng vong cua 2,4—dihidroxi
axetophenon vdi etyl axetoaxetat trong cic diéu
kién xdc tic khac nhau (AICl;, POCI; hay
CH;COONa):

HO CH3
CHLO N g
H AIC ° Hs
pocl, H¥° oS
+ CH3COCH,CO0C 3H; |b
HO™ o

OCH3

—_—
H
\ Ha
CH3COONa
—COCHs
0o |C

Cau tao clia cdc hop chét ddu L, I, 1., dugc xé4c dinh nhd phd hong ngoai, phé cong hudng tir
proton va phd khéi luong. Thi du: D6i v6i hop chat I

Phé hong ngoai (cm™): 3236 (v OH), 1740 (LCO lacton),
1634 (v CO xeton)

Phé '"H-NMR (8ppm): 10,77(s, 1H, OH); 7,74(d, 1H,Cs-H);
6,86(q, 1H,Cs-H); 6,74(d, 1H,Cs-H); 2.46(s, 3H, COCH,);

2,34(s, 3H, -CH,).

Phé khéi lugng (m/z): 218 (M, C,,H,,0,, M, 218).

(céc dit kién phd ciia I, I, xem & cong trinh [1]).

Tu céc hgp chat I, va I, khi ngung tu véi cdc andehit thom trong diéu kién phan ing Claisen
— Schmidt (trong moi truong kiém) chiing toi dd nhan duoc mot day cac xeton o,B-khong no theo

phuong trinh phan tng sau day:

CHs
= /COCH3
| +  ArCHO —>
o H

Két qua dugc trinh bay ¢ bang 1.

Céc xeton o,p-khong no nhan duoc déu la
chét ran, thuong duoc tich ra & dang két tla
ngay khi dang dun néng hén hgp phan tng trong
clorofom véi piperidin lam xtc tac. Ching duoc
tich ra bang loc hit khi dang néng, rira bang

plperldln
CHCl,

/COCH CHAr

clorofom néng va sau d6 c6 thé két tinh lai tir
etanol. Cc san pham thu dugc déu c6 nhiét do
néng chay cao va khac nhiét do néng chay cla
cdc chat dau (xem bang 1).

Trén phé héng ngoai cta ching déu thay
xuat hién cdc vach dac trung cho dao dong bién
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dang khong phang clia nhém trans—vinyl &
khoang 960 - 989 cm™. Ngoai ra trén phd cuia
ching ciing c6 céac vach dac trung cho dao dong
hod tri cia nhém OH phenol trong khoang 3248
- 3433 cm’', ctia nhém CO lacton & 1694 - 1734
cm’', ciia nhém CO xeton lién hgp trong khoang
1619 - 1647 cm™ va cha cdc nhém khdc c6 mat
trong phan tit (NO,, NH indol) (xem bang 1).

Trén phd cong hudng tlr proton clia mot s6

xeton o,B-khong no déu thay xuat hién tin hiéu
mot doi doublet dudi dang hiéu ting mai nha &
khoang 8,11 - 8,27 ppm va 7,59 - 7,94 ppm véi
hidng s6 twong tac spin—spin J = 15,0 - 15,5
Hz, ma diéu nay mot 1an nita chiing minh cho
cau hinh trans cia nhém vinyl. Ngoai ra trén
phé ciing xuét hién ddy di cdc tin hiéu dac
trung cho chuyén dich hod hoc clia céc proton
khac c6 mat trong phan tit (xem bang 2).

Bdng I: Cac xeton a,3-khong no di tir I, va I,

Xeto | i o hieu Phd IR (cm™)
oo on Ar T°.,°C | sudt vCo | vCo | &- Nhém
I ,% | Yo" | lacton | xeton | CH = khac
5- 302- | 48 803
I | o | p-Clophenyl 04 3433 | 1743 | 1639 | 980 s
2 nt | p-Nitrophenyl | >340 | 42 | 3433 | 1745 | 1643 | 980 | (11333)41
2
. 311- 3240
3 nt | 2-Metylindolyl-3 | %o | 49 | 3433 | 1694 | 1626 | 989 | {f
4 nt | N-Metylindolyl-3 33%‘;' 58 | 3426 | 1719 | 1619 | 978 -
7- 250- 754
5 | o | p-Clophenyl 0| 39 | 3428 | 1722 | 1642 | 984 @
) 252- 1563,1349
6 nt | p-Nitrophenyl 254 | 39| 3406 | 1720 | 1647 | 986 | (07
) 240- 1563,1340
7 nt m-Nitrophenyl 241 35 | 3418 | 1725 | 1642 | 985 (NO,)
8 nt | o-Hidroxiphenyl 222390' 38 | 3248 | 1703 | 1633 | 985 -
9 | np |Pp-Pimetylamino- | 304- 4 5o 34000 1716 | 1629 | 985 -
phenyl 305
10 | nt | N-Metylindolyl-3 23%90' 59 | 3420 | 1735 | 1629 | 960 -

khoi phit hop véi phan tir khoi ctia hop chat.

Phé khéi lugng clia mot s6 xeton o,B-khong no (I, I1,, va I15) déu cho pic ion phan ti ¢6 s6

Nhu vay véi cdc dit kién phé hong ngoai, cong hudng tir proton va phd khai luong néu & trén

c6 thé xdc nhan ring céu tao cla cac xeton a,B-khong no di dugc xdc dinh va cac két quéa nay hoan
toan phl hgp véi cac dit kién tuong ting trong tai liéu tham khao [2].

Khdc véi cdc chat dau I, va I, khi ngung tu I, véi cdc andehit thom trong diéu kién phan tng

Claisen — Schmitdt, chiing t6i da khong nhan dugc cac xeton a,-khong no don thudn ma lai nhan
dugc cdc san pham & d6 xay ra sungung tu & 2 nhém 3—axetyl va & cd nhém 4—metyl:

Hs CH=CHAr
H -
Ny CocHs piperidin N COCH=CHAr
+ ArCHO WC%» + 2 Hp
H O H o]
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Bdng 2: Dit kién phé 'H-NMR clia mot s6 xeton o,B-khong no

Xeton

Phé '"H-NMR( 8ppm — J Hz )

Cong thi
II ong thiie -CH=CH- Vong cumarin Ar
14.04 = (s, 1H, | 597 m 2H, C,-
Ho 10 .| OH); 8,63 (d, 1H, . :
i’ OCH:CH-®11 8,27 va Cs-H); 6,99 Hva G,,-H);
1, S A 7,94 L Coth 629 | 750 (m, 3H, Cy-
e B (15,5) > GHY: 629 i Hvac,-
1 8 s (S, lH, C3-H), H; 11 12
2,70 (s, 3H, -CH,) :
12,10 (s, 1H,
e o . 15,96(s, 1H, OH); | NH); 8,15 (q, 1H,
R coonec 2 8,27va | 8,54(d, 1H,Cy¢-H); | C,i-H); 7,42 (q,
I, m | :3 7,59 | 6,93(d, 1H,C-H); | 1H, C,;-H); 7,24
730 % N (15,0) | 6,26(s, 1H,C;-H); | (m, 2H, Cj,-H va
2,50(s, 3H, -CH,). | Cis-H);  2,51¢s,
3H, -CH, indol)
8,28 (s, 1H, C,-
1586 (s, 1H, | 320 3% 25 o
G o, i | oHY; 8,58 (d, 11, | B> 822 (4, 1H,
ooHee . | 8,01va _ C.-H); 761 (q
3/ | | Cg-H), 7,60 (d, .
1L, , 7,83 0 C-Hy 628 | 'H Ci-H); 7.35
1° ¥ (15.,5) o DO (m, 2H, Cpp-H va
b (s, 1H, GrHL e T 300 (s
2,66 (s, 3H,-CH,) | 312 N.CH)) :
10,00(s, 1H, OH);
£t e 7\ | 8,16va | 8,34(d, 1H,CyH):; ‘7,593(%‘1’_?){; C;'Slg
11; ¥ N\t 794 | 6,92d, THC-H); | S CoH
o P OH (155 | 6:28(s, TH.CrH); | ot 1075
2,51(s,3H, -CHy). |
12,90(s, 1H, OH); Ezl(tg 3;(11’ o
i 8,18 va | 834(d, IH.CeH); | " gy
1, moc”c 7,86 6,93(d, 1HC-H); | i7" _H)f
10 (15,5) 6,29(55 lH’CS_H); 77,9(m 1H14C :
2,52(s, 3H, -CHy). | pp = T 12
10,40(s, 1H, OH);
Hous 1 12,80(s, 1H, OH); | 7,90(q, 1H, C,,-
T”s 8,17va |8,33(d, 1H,Gs-H); | H); 7,31(m, 1H,
11, N ocn=c 7,78 6,91(d, 1H,C,-H); | C;5-H);  6,96(q,
10 (15,0) | 6,28(s, 1H,G;-H); | 1H, C-H);
2,50(s, 3H, -CH,). | 6,91(m, 1H, C,-
H).
1340 (s, 1H,|8,20 (s, 1H, Cs
TS 5 11 824 Va OH); 8735 (d’ lH’ H); 8310 (q’ 1H’
- N ow=c»@z T4 | GH: 690 (d | Cy-H) 7,60 (g,
10 o Woo® 7 ’ 1H, C-H); 627 | 1H, C,-H); 7,33
107 L, (15.5)

(Sv 1H9 C3_H);
2.50 (s, 3H, -CH,)

(m, 2H, C,,-H va
Cl3_H); 3’89 (S’
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C6 1€ do anh hudng hit electron manh cua
nhém axetyl & vi tri 3 1am cho cdc hidro trong
nhém metyl & vi tri 4 tré nén linh dong hon,
khién nhém metyl nay ciing tham gia ngung tu
v6i céc andehit thom dugc (nhu kiéu phan tng
téng hop stilben). Hon nita su tinh todn hoa
lugng tr cling cho thdy su phan b6 mat do dién
tich trén hai nhém metyl nay sép xi bang nhau: -

0,214 (nhém C,-CH;) va -0,262 (nhém C;-
COCH,). Do vay su xay ra ngung tu & ca hai
nhém metyl c6 thé tin tudng duoc. Két qua nay
cling phtt hop v6i moét cong trinh khiac cha
chiing t61[3].

Cac san phadm cta phan tng nay duoc giGi
thiéu & bang 3.

Bdng 3: Céc san phdm ngung tu & ca hai nhém metyl clia vong cumarin

Hop Hiéu Phé héng ngoai, cm™
chat Ar T °C | suat, OH v Co vCo | 8-CH Nhom
i %o v lacton | xeton = khdc
748
1 p-Clophenyl 236-237 30 3272 1673 1623 976 @
2 m-Nitrophenyl | 245-246 30 3084 1699 1662 984 1529;1352
(NO,)
) 1582;1321
3 p-nitrophenyl | 253-255 | 35 3292 1703 1623 933
(NO,)
3,4- 1265
4 Dioximetilen- 242-243 45 3261 1689 1621 983 C-O-C
phenyl (C0-0

Trén phé hong ngoai clia ching ¢6 céc vach
dac trung cho dao dong hod tri cia nhém OH
phenol 6 3084 - 3292 cm™ clia nhém CO lacton
& 1673 - 1703 cm™ ctia nhém CO xeton lién hop
& 1621 - 1662 cm™' ciing nhu vach dic trung cho
dao dong bién dang khong phing clia nhém
vinyl v6i cdu hinh trans & 933 - 984 cm™'. Ngoai
ra c6 tin hiéu dao dong ctia cac nhém khéc, thi
du nhém NO, & 1529 - 1582 va 1321 - 1352
cm™.

Trén phé cong hudng tir proton clia cdc san
pham loai nay thay khong con tin hiéu dic trung
cho chuyén dich hod hoc ctia nhém —CHj; & vi
tri 4 clia vong cumarin, trong khi d6 thay xuat
hién hai cap doublet (vach doi) déu dudi dang
hiéu tng mai nha & khoang 7,53 - 7,84 véi 6,92
- 7,29 ppm va 7,21 - 7,61 vé6i 6,86 - 7,07 ppm
ma hang s6 tuong tiac spin—spin cua ca hai cap
vinyl nay déu & khoang 16 - 16,5 Hz, do d6 c6
thé két luan ching déu & cdu hinh trans. Ngoai
ra trén phé 'H-NMR clia céc xeton a,f-khong
no nay déu c6 ddy du tin hiéu chuyén dich hod
hoc cua cdc proton khic c¢6 mit trong phan tu.
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Phé khéi lugng clia mot s6 san pham loai
nay cling cho thdy pic ion phan tit c6 s6 khoi
tring v6i phan ti khoi ciia phan tu.

Thi du: Hop chat III, c6 M* 484 (m/z);
CQGHIGOSNZ; M = 484.

Hop chat 111, c6 M* 482 (m/z); C,sH,;O5; M
=482.

Céac xeton o,B-khong no da dugc thu hoat
tinh khdng khudn va choéng nidm tai phong
nghién ctu vi sinh bénh vién 19/8 Bo Cong an.
Nong do chat thir nghiém dugc pha 0,01g trong
Iml dimetylfomamit. Duc 16 trén nén thach da
cdy vi khudnva nhd vao d6 dung dich thir
nghiém véi cac mic 25, 50 va 100 pul. Hoat tinh
khéng vi sinh vat dugc tinh biang do 16n (mm)
dudng kinh vong vo khuin. Thit nghiém duogc
ti€n hanh véi céc chung loai khuidn sau day:
Staphylococcus epidermidir (S.e): CAu khuan gr
(+); E.coli (E.c): Truc khudn gr (-) hoic
Klesiella pneumonia (K.p); Truc khuén gr (-) va
ndm men Candida albican (C.a).

Két qua dugc trinh bay & bang 4.



Bdng 4: Hoat tinh khang khuén va chéng nam ctia mot s6 xeton o,-khong no

Xeton Steiﬁz}e] i(:};i;i;ls E. coli (gr -) Kleszellcz gpr ’_1)6 umona Candida abbican
25 (S50 pl 100 pl | 25wl {50l [ 100wl [ 25l | 50 wl | 100 pul | 25 pl | 50 ul {100 pl
II, - 0 0 - 14 20 - - - - 0 0
11, - 6 9 - 0 10 - - - - 0 0
11, - 5 7 - 0 13 - - - - 10 11
11, 4 4 4 - - - 0 0 0 6 7 8
11, 0 3 6 - - - 10 0 0 10 11 12
11, 0 2 8 - - - 10 0 0 10 11 12
11, 0 2 3 - - - 0 0 0 12 13 14
11, 0 2 5 - - - 0 0 0 7 9 11
1L, 0 6 8 - - - 0 0 10 0 8 10
111, 0 6 7 - - - 0 0 9 0 5 6
111, 0 6 8 - - - 0 0 13 0 5 8
111, 0 6 8 - - - 0 0 8 0 8 9
IV - KET LUAN TAI LIEU THAM KHAO

Béing phan {ing ngung tu clia 6—axetyl—
5— (hoac 7-) hidroxi—4 metyl cumarin véi cc
andehit thom da nhan dugc mot day cdc xeton
o.B-khong no (10 hop chat). Trong diéu kién
tuong tu nhung di tor 3—axetyl—7—hidroxi—
4—metyl cumarin lai nhan dugc cdc san phdm
ngung tu & ca nhom 3—axetyl va 4—metyl.

Cau tao cua cdc san phim dugc xdc dinh
nho phé héng ngoai, cong hudng tu proton va
phd khoi luong. Hoat tinh khang khuén va
chong ndm cua cac hop chat cong hop duoc da
duoc x4c dinh.
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