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

By the acetylation of resorcinol by

acetic acid and ZnCl, has been obtained 2 4-

dihydroxyacetophenone, which in reaction with ethyl acetoacetate to give 6-acetyl-5-hydroxy-4-

methylcoumarine  or

6-acetyl-7-hydroxy-4-methylcoumarine. By

condensation of 6-

acetylcoumarines derivatives with aromatic aldehydes have been prepared the series of a,f-
unsaturated ketones. Antimicrobial and antifungal activities of these compounds have been
investigated. Structure of these products have been determined by IR, 'H-NMR and MS

spectroscopies.

Trong tai liéu tham khao [1] va trong céc
cong trinh truc day [2, 3] ching toi da thong
bio vé su téng hop 8-axetyl-7-hidroxi-4-
metylcumarin bang cdc phan tng déng vong cla
resoxinol véi etyl axetoaxetat roi axetyl hoa
nhém hidroxi & vi tri 7 cua vong cumarin (bdi
anhidrit axetic) va 1am phén tng chuyén vi Fries
ti€p theo este nhan dugc. Nhung theo phuong
phap nay chi nhan duogc 6-axetyl-7-hidroxi-4-

metylcumarin v6i hiéu suit rdt thdp (khoang
1%) va khong thé nhan duoc déng phan 6-
axetyl-5-hidroxi-4-metylcumarin.

Trong bai bao nay ching t6i da nghién ctu
mot con dudng khac dé€ c6 thé tong hop dugc 6-
axetyl-7-hidroxi-4-metylcumarin véi hiéu suit
cao hon nhiéu hodc téng hgp duoc 6-axetyl-5-
hidroxi-4-metylcumarin theo so do sau day:
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Trudc hét chiing to6i da thuc hién phan tng
axetyl hoa resoxinol bing axit axetic bang véi
ZnCl, khan lam xdc tac [4]. Phan ting tao thanh
2,4-dihidroxi axetophenon ma sau d6 dugc dong

vong véi etyl axetoaxetat dé cho 6-axetyl-5-
hidroxi-4-metylcumarin (v6i xuc tic AICl; &
160°C) hoac 6-axetyl-7-hidroxi-4-metylcumarin
(v6i xic tac POCl; & nhiét do phong).
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Hop chat (I) ¢6 nhiét d6 néng chay phu hop véi
tai liéu tham khao [5].

Séan phdm 6-axetyl-5-hidroxi-4-
metylcumarin (II,) ¢6 nhiét d6 néng chay 165 -
166°C va cdu tao ctia n6 dugc xac nhan bdi cic
dit kién phd. Trén phd héng ngoai chi con mot
vach dao dong héa tri dac trung cho nhém OH
phenol & 3236 cm™', nhung lai ¢6 thém vach &
1743 cm™ dac trung cho nhém CO lacton.

Trén phé cong hudng tir proton xuét hién
céc tin hiéu dac trung cho chuyén dich héa hoc
clia cac proton tuong Ung trong phan ti (9,
ppm):

14,19 (s, 1H, C;-OH); 8,16 (d, 1H, C-H, J,= 9
Hz); 6,93 (d, 1H, Ci-H, J,= 9 Hz); 6,27 (d, 1H,
C,-H, J =1 Hz); 2,69 (s, 3H, CH,CO); 2,59 (d,
3H, C,-CH,, J = 1,5 Hz).

Pho khoi lugng cho pic ion phan tir ¢6 s6
khoi (m/z = 218) trung vG6i phan tr khdéi cla
phan ta (C,,H,,0,, M = 218) va cho céc ion
manh chinh véi s6 khoéi twong tng: 203 (M*-
CH;),190 (M*-CO),175 (203- CO hoic 190-
CH,), 147 (175 -CO).

CH;3
COCH;3
= piperidin
+ _
Ar-CHO CHCl,
=
o o OH

(11, vall)

Céac xeton o,p-khong no dugc trinh bay &
bang 1.

Trén phé héng ngoai clia cdc xeton o,p-
khong no ¢6 cic vach dic trung cho dao dong
héa tri cia nhém CO xeton lién hop & khoang
1619 - 1641 cm™, ctia nhém CO lacton & 1711 -
1741 cm™, chia nhém OH phenol & 3216 - 3357
cm’ va clia nhém chitc khéc c6 mat trong phan
tir. Dac biét trén phd con xuédt hién vach &
190

Sén phdm 6-axetyl-7-hidroxi-4-
metylcumarin (I[,) cé nhiét do néng chay kha
cao (t° = 212°C), phu hop véi tai lieu [1]. Cau
tao cta né ciing dugc xac dinh nho cac dit kién
phé. Trén pho hong ngoai, ngoai cac vach dac
trung cho dao dong héa tri cia nhém OH phenol
& 3240 cm’, cha nhém CO xeton & 1651 cm™
con xudt hién vach dac trung cho dao dong héda
tri cia nhém CO lacton ¢ 1728 cm™.

Trén phd cong hudng tir proton ¢6 cic tin
hiéu dac trung cho chuyén dich hoéa hoc cta céc
proton tuong tng trong phan ti (8, ppm):

12,33(s, 1H, C,-OH); 8,17 (s, 1H, C4-H);

6,90 (s, 1H, Cs-H); 6,28 (d, 1H, C-H, J = 1,0
Hz); 2,71 (3H, COCH,); 2,50 (3H, CH,);

Phé khoi luong cho pic ion phan tir véi s6
khoi 218 trung véi phan tu khdi cua phan tir va
cho cac ion manh chinh c6 s6 khdi tuong ting 1a:
203, 190, 175, 147 (Nhu phé ctia dong phan 11,).
Céc dan xuat 6-axetylcumarin khi ngung tu véi
céc andehit thom trong di€u kién cuia phan tng
Claisen-Schmidt (xdic tidc piperidin trong
clorofom) da cho mdt diy cac xeton o,B-khong
no.
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/
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khoang 953 - 981 ¢cm™ ma chiing toi cho rang
dac trung cho dao dong bién dang khong phing
ctia nhém vinyl & cdu hinh trans.

Phé cong hudng tlr proton clia mot s6 xeton
o,B-khong no cho thay ngoai cac tin hiéu dac
trung cho chuyén dich héa hoc clia céc proton
thong thuong thi da thay mat di tin hiéu 3 proton
ctia nhém metyl axetyl va xuét hién tin hiéu cta
2 proton trong nhém vinyl duéi dang 2 vach doéi



trong khoang 7,91 - 8,31 va 7,74 - 8,03 ppm véi
hiéu (ing mai nha va hang s6 tuong tic spin-spin
gitra hai proton nay 1a 15 - 15,5 Hz, ma di€u nay

mot 1an nita ching minh cho cdu hinh trans cta
nhém vinyl. Cac dit kién vé pho 'H-NMR duoc
trinh bay trong bang 2.

Bdng 1: Céc xeton a,,3-khong no (IIT, ;)

Hop Hieu Phé héng ngoai, cm™
ST | phan Hop phan T’nc, °C | suat, 5
T | xeton andehit v v CH Voo
% OH CcO nhém khac
(1) ~cH
1 11, Benzandehit 219 - 220 30 3350 | 1738, 1629 | 969
m- 1530, 1353
2 II, nitrobenzandehit 265 - 265 50 3355 | 1745,1640 | 970 (NO,)
3 | @, | Pdimetylamino |05 o4 | 35 | 3300 | 1732, 1619 | 976
benzandehit
4 11, Salixylandehit 259 - 260 30 3215 | 1720, 1629 | 973
5 II, Piperonandehit 258 -259 45 3357 | 1740, 1632 | 981 | 1139(COC)
6 | 10, | Indol-3-andehit | 298-299 | 70 | 3224 | 1726, 1623 | 975 131330
indol
5-(p-nitro 1514, 1337
7 11, phenyl)-fufural 344 - 345 25 3221 | 1741, 1622 | 978 (NO,)
. . 1194
8 IL, Piperonandehit | 279 - 280 40 3350 | 1732, 1641 | 965 (COC)
. 3106
9 11, Indol-3-andehit | 300 - 301 65 3227 | 1717,1632 | 953
(NHindol)
2-metyl indol-3- 3195
10 I, andehit 309 - 310 60 3216 | 1711, 1629 | 976 (NH,,.)
5-(p-nitro 1545, 1333
11 11, phenyl)-fufural 301 - 302 27 3345 | 1735,1634 | 970 (NO,)

Phé khoi lugng clia mot s6 xeton o,B-khong
no déu cho pic ion phan tir c¢6 s6 khéi tring véi
phan tr khéi ctia hop chat va cac ion manh tuong
tng. Chang han vé6i X, cho pic 446 (M+H)*
(phan t khoi 1a 445, ghi theo phuong phdp
LCMS), 316, 288, 243, 221, 203, 170, 144, ....

Mot s6 xeton-o,-khong no dia duogc thur
hoat tinh sinh hoc d6i véi cdu khuin Gr (+)
(staphylocc. epidermidir), truc khuin Gr(-) (E.
coli) va chong nam Candida albican. Phuong
phdp thir nghiém theo dugc dién, nghia 1a pha
ché chat thir nghiém & noéng do 0,001 gam trong
500 pl r6i chdm dung dich chat thir nghiém véi

lugng 50 hay 100 pl Ién nén thach di dugc cdy
vi khuén va dé vao ti &m trong thdi gian thich
hop. Hoat tinh khang khudn dugc danh gid theo
do 16n clia dudng kinh vong tron vo khudn. Két
qua dugc gidi thiéu ¢ bang 3.

Nhu vay cha yéu cac xeton o,B-khong no
chi tdc dong doi vdi vi khuédn gr-.

THUC NGHIEM

Phé hong ngoai duoc ghi trén mdy FT-IR
1801 Shimadzu tai khoa Héa hoc, Truong Dai
hoc Khoa hoc Tu nhién-Dai hoc Quéoc gia Ha
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Bdng 2: Dit kién phé 'H-NMR clia mot s6 xeton o,3-khong no

Xeton

(10) Cong thic cau tao Phé 'H-NMR (8 ppm)

13,04 (s, 1H, OH); 8,64 (d, 1H, C;-H, J =9,0
Hz); 8,12 va 7,95 (d, 2H, -CH=CH-, J = 5,5
Hz); 7,96 (m, 2H, C,,-H va C,,-H); 7,50 m,
3H, C,,-H, C,,-H, C;5-H); 6,99 (d, 1H, C-H,
Jo,=9 Hz); 6,27 1H, C;-H); 2,68 3H, CH,)

13,76 (1H, OH); 8,59 (d, 1H, C-H, T = 9,0
Hz); 7,93 va 7,83 (d, 2H, -CH=CH-, J = 15
Hz); 7,82 (d, 2H, C,-H va C;;-H, T = 9,5
Hz): 6,95 (d, 1H, C,-H, J,= 9 Hz); 6,78 (d,
2H, C,,-H, C,,-H, J = 9,5 Hz); 6,28 (1H, C;-
H); 3,05 (s,6H,-N(CH,); 2,65 (3H, CH,)

10,42 (1H, OH); 9,95 (s, 1H, C,,-OH); 8,53
(d, 1H, Ci-H, J,= 9 Hz): 8,28 va 8,03 (d, 2H,
CH=CH, J = 15,5 Hz); 7,97 (d, 1H, C,-H, J =
9 Hz); 7,33 (m, 1H, C,,-H); 6,97 (m, 2H, C,,-
H va C,;-H); 6,91 (m, 1H, C,,-H): 6,28 (s,
1H, C,-H); 2,64 (3H, CH,)

9,80 (1H, OH); 8,61 (1H, Cy-H); 7,95 va 7,88
-, | (d,2H,-CH=CH-,J = 15,5 Hz); 7,75 (1H,

e | Cy-H); 741 (1H, CrH); 7,03 (1H, C-H);
2> 6,95 (1H, C,,-H); 6,26 (1H, C;-H); 6,13 (2H,
C,s-H,); 2,68 (3H, CH,)

13,85 (1H, OH); 12,13 (1H, NH,,,.)); 8,57

) 2, | (1H, CGy-H,J =9 Hz); 8,31 va 7,74 (d, 2H,
1 o CH=CH, J = 15 Hz); 8,26 (1H, C,,-H); 8,17
. (m, 1H, C,s-H); 7,52 (m, 1H, C,,-H); 7,28

07 o g | (m, 2H, C,;-H va C,,-H); 6,26 (s, 1H, C;-H);
2,65 (3H, CH;)

12,08 (1H, OH); 9,95 (1H, NH); 8,32 (1H,
C,-H); 8,23 (1H, Cy-H); 8,20 va 7,80 (d, 2H,
CH=CH, J = 15,5 Hz); 8,09 (1H, C,5-H);
7,52 (1H, Cp,-H); 7,27 (m, 2H, C,5-H va C,-
H); 6,89 (1H, Cs-H); 6,25 (1H, C,-H); 2,51
(3H, CH,)

9,81 (1H, OH); 8,38 (1H, Cy-H); 7,91 va 7,82
(d, 2H, CH=CH, J = 15,5 Hz); 7,68 (1H, C,-
H); 7,40 (d, 1H, C,;-H); 7,03 (d, 1H, C,,-H);
6,90 (1H, Cs-H); 6,28 (1H, C,-H); 6,15 (2H,
C,s-H,); 2,54 (3H, CH,)

Noi theo phuong phap ép vién v6i KBr. Phd cong hudng tir proton ghi trén mdy DRX 500 Brucker
trong dung moéi DMSO-Dg. Phé khéi lugng ghi trén mdy MS-Engine 5989HP déu & phong nghién
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cttu cau trdc, Vién Héa Hoc, Vién Khoa hoc va

Cong nghé Viét Nam. Hoat tinh sinh hoc dugc thit

nghiém tai Bénh vién 19-8 Bo Cong An. Chat ddu 2,4-dihdroxi axetophenon duoc téng hop theo tai

lieu [4, 5].
Bdng 3: Hoat tinh khang khuin khdng ndm ctia mot so xetono.,f3 khong no
Duong kinh vong vo khuén
Stt MAu xeton E. coli (gr-) Staphyl.Epid(gr+) Candia.albican
50 ul 100 pl 50 pl 100 pl 50 ul 100 pl

1 X, 15 20 0 14 0 0

2 Xs3 14 20 0 16 0 20

3 X, 15 21 0 0 0 0

4 Xs 15 21 0 16 0

5 X 14 20 0 0 0 0

*) Tong hop 6-axetyl-5-hidroxi-4-metylcumarin
(11,)

Cho vao binh cdu hai ¢6 c6 lap sinh han hoi
luu va nhiét k€ 80 ml nitrobenzen va 13,5 g
AICI, khan. Pun néng hén hop t6i khi chat ran
tan hét. D€ nguoi dén 100°C rdi thém ti€p vao
phan ung 7,6 g (0,05 mol) 2,4-dihidroxi
axetophenon va 6,5 g (0,05 mol) etyl
axetoaxetat. Hon hop duoc dun néng t6i 155 -
160°C va giit & nhiét do nay trong 2 h. Lam lanh
hén hop phan ting r6i thém vao dé 10 - 15 ml
axit HCI dac. Dé yén trong 30 phuit, cat 16i cuon
hoi nu6c dé loai nitrobenzen. San pham con lai
trong binh dugc loc hiit, 1am kho, két tinh lai tir
etanol nhan dugc 4,5 g (41%) dang tinh thé mau
trang sang t°,. 165 - 166°C (theo tai liéu [6], t,
166°C).

*) Tong hop 6-axetyl-7-hidroxi-4-metylcumarin
(1)

Cho vao binh cdu hai ¢6 ¢6 lap sinh han héi
luu va nhiét k& 3,4 g (0,022 mol) 24-
dihidroxyaxetophenon, 2,3 ml (0,022 mol) etyl
axetoaxetat, Iml POCI; va 10 ml nitrobenzen.
Hén hop dugc khudy & nhiét do phong trong 2
ngdy roi cat 16i cuén hoi nuéc dé loai
nitrobenzen. Dé nguoi, san pham tdch ra dang
két tha dugc loc hit, dé kho, két tinh lai tir
etanol. Thu dugc 1,5 g (32%) san phdm dang
tinh thé mau nau xam, t°, = 211 - 212°C (theo
tai lieu [7], t°,. = 212°C).

*) Phitong phdp chung tong hop cdc xeton a,f3-
khong no (111,_,,)

Dun hoéi Iuu hén hgp déng s6 mol ciua dan
xuat 6-axetylcumarin véi andehit thom trong
clorofom va vai giot piperidin lam xtc tic 5-6 h.
San phiam két tha ngay khi dun néng. Loc hit
két tinh lai bang hén hop dimetylfomamit:
etanol (1:1).

Céic xeton a,f-khong no dugc gidi thiéu &
bang 1.

KET LUAN

Bang phan dng clha  2,4-dihdroxi
axetophenon VGi etyl axetoaxetat trong diéu
kién khic nhau da téng hop dugc 6-axetyl-5-
hidroxi-4-metylcumarin va 6-axetyl-7-hidroxi-
4-metylcumarin, ma tir d6 khi ngung tu véi céc
andehit thom da nhan duoc mot day cic xeton
o,B-khong no. Mot s6 trong ching da c¢6é hoat
tinh khdng khuén ddng chi y. Ciu tao clia cdc
san phdm nhan duoc da duoc xdc dinh nhd pho
héng ngoai, phd cong hudng tir proton va phd
khoi luong.

Cong trinh nghién cuu nay duoc hoan thanh
VoI su gitip dé kinh phi ciia chuong trinh nghién
ctiu khoa hoc co bdn trong linh vuc khoa hoc tu
nhién.

193



1.

194

TAI LIEU THAM KHAO

V. F. Traven, N. Ya. Podhaluzina, A. V.
Vasiliev, A. V. Mamaev, Arkivoc, Vol. 1,
Part6, html.931 (2000).

Nguyén Minh Thao, Pham Vin Phong,
Nguyén Xuan T&, Proceeding of 8"
Eurasian conference (EuAs C,Sé8),
October 21% 24™  Hanoi-Vietnam,
Session of org. Chemistry, P. 15.

Nguyén Minh Thao, Pham Van Phong, Db

&

Duy Thang, Nguyén Xuan Td&. Tap chi
Hoéa hoc, T. 43, s6 3, Tr. 326 (2005).

Organic Synthesis, Vol. 3, P. 761.

Nguyén Minh Thao, Pham Vian Phong,
Hoang Thé Thang, Pao Thi Thao. Tap chi
Hoéa hoc, T. 42, s6 1, Tr. 93 (2004).

S. M. Sethna, R. C. Shah. J. Chem. Soc. 228
(1938).

R. D. Desai, M. Ekhlas. Proc. Indian Acad.
Sai (A), 567 (1938); C.A. 33, 3356 (1939).



