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Nghién ctru phan ing ctia 8-axetyl-7-hidroxi-4-metyulcumarin
véi cac andéhit thom

Nguyén Minh Thao’, D Tién Diing, Nguyén Xuén Tir, Nguyén Thi Thu Trang

Khoa Hoad, Truong Pai hoc Khoa hoc Tw nhién, DHQGHN, 19 Lé Thanh Tong, Ha Noi, Viét Nam

Nhén ngdy 28 thang 6 nam 2006

Tém tdt. Trong qua trinh nghién ciu phan img cua 8- axetyl-7- hidroxi-4- metyl cumarin véi cac
andehit thom chiing téi khong nhimg da thu dugc san pham la c4c xeton — a,f -khéng no ma con
thu dugc cac san phdm ctia phan ung Michael. San phidm cta phan (mg 13 tuy thudc vao dic diém
ciia nhém thé c6 mit trong cac andehit thom. Céc san phém thu dugc da duge chimg minh qua céc
dir kién phd héng ngoai, phé cong hudng tir proton va phd khéi lugng

Trong tai li¢u tham khao [1] va trong mdt
s0 cong trinh trudc day [2,3], ching toi da
théng bao vé sy tong hop 8- axetyl-7- hidroxi-
4- metyl cumarin va phan ng ngung tu cua no
vO1 cac andehit thum dé tao ra cac xeton - uw,p -
khong no. O bai bao nay chung t6i di dinh tiép
tuc phét trién phuong hudng dé, nhung thyc té
ching t6i di tim thay rang ngoai cac xeton - a,B
- khong no binh thuong, phan ung con tao ra
cac san pham theo kiéu cua phan ing Michael,
tuy thugc vao ban chit nhom thé trong vong
thom ciia hgp phan andehit:

* Tac gia lién hé. DT: 844-38261853.
E-mail: nguyenminhthao@yahoo.com
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R1: Nhém thé day e.

R2: Nhém thé hute.

D6i véi cac andehit thom khéng c¢6 nhom
hut electron trong phdn tr ( p-dimetylamino-

benzandehit, salixylandehit, piperonandehit va
furfural) phan {mg chi don thuan dan t&i sy tao
thanh céac xeton - a,p - khong no ( I,4). Két qua
dugc gidi thi¢u o bang 1.
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Bang 1. Céc xeton - a,f3 - khong no( I,4)
2 1
STT o Tne . Hs 'PolRem M
m o % (m/2)
Von  Vcolacton veoXeton 6.y

1 p-Dimetylaminophenyl  218-220 0,89 63 3437 1714 1610 950 349 349
2 o-Hidroxiphenyl 236-238 0,83 57 3392 1723 1615 943

3 3,4-Dioximetilenphenyl  237-239 0,87 47 3520 1728 1629 970 350 350
4 Furyl-2 168-170 0,82 43 3457 1750 1631 974

(Ban mong silicagen, hé dung moi cloroform: etylaxetat 5:1).

Trén phé hdng ngoai cua cac xeton — a,p -
khéng no nhan dugc cac vach dac trung cho
dao dong hoa trj cua nhém OH phenol ¢ 3392 -
3520 cm”, cia nhém CO lacton & ving 1714-
1750 cm™, ctia nhém CO lién hop & 1610- 1631
cem’, va dic biét co vach dic trung cho dao
dong bién dang khéng phing ciia nhém trans-
vinyl & 943-974 cm’.

Trén phé cong hudng tir proton ciia hai (I
va L) trong s6 4 xeton- a,p - khong no déu thiy
mat di tin hiéu cia cac proton trong nhém CH;-
axetyl trong khi do lai thiy xuét hién tin hiéu
cua mét cip vach d6i 7,23 — 7,27 va 7,04 - 7,90
ppm co dang hiéu rng mai nha voi hang s6
tuong tac spin — spin J=16Hz, noi 1én cu hinh
trans ctia nhém vinyl. Ngoai ra trén phd con cé
cac tin higu dic trung cho chuyén dich hoa hoc
cua cac proton khac trong phan tur.

Phé khbi lugmg cia 2 xeton I; va Iy déu cho
pic ion phéan tir c6 s6 khoi tring voi phan tir

khéi clia phan tir (M" cia I, = 349, M ciia I; =
350).

Doi véi benzandehit va cac andehit day
benzen c6 nhém hit electron (p-clobenzandehit,
p-nitrobenzandehit va m-nitrobenzandehit) thi
sin phim nhin dugc theo kiéu phan img
Michael, nghia 1 lic ddu mdt phan tir
metylxeton phan (ng v&i mgt phan tir andehit
tao ra phén tir xeton - a,f - khong no, tiép theo
mgt phan tir metylxeton thar hai cng hgp vao
ndi d6i clia xeton — a,B - khdng no dé cudi ciing
tao ra san phim theo kiéu phan img Michael. &
diy co 1€ do anh hudng cua nhom hat electron
lam cho kha ndng c{ng hgp cua cac cacbanion
(nhom metylxeton trong méi trudmg bazo) vao
nhom andehit tang lén, do vay phan ung khéng
dirng & sy tao thanh xeton - a,f - khéng no don
thuan. Két qua dugc gidi thiéu & bang 2.

Bang 2. C4c san phdm ciia phan (mg Michael

STT T°nc . HS PhSIR, cm’

m KA oc Re o

(If) (C) 0 von Vcolacton vepXeton Nhom khéc

I Phenyl 238240 0,68 042 3470 1725 1627

2 p-Clophenyl  211-213 0,75 036 3430 1734 1619

3 pNitophenyl 243-244 078 0,53 3530 1740 1621 b, 1547
(NO»)

4 m-Nitrophenyl 221223 076 048 3390 1727 1629 1530, 1345 (NO,)

(Bdn mong silicagen, hé dung moi cloroform: etylaxetat 5:1).
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Trén phd cdng hudng tir proton cua hai ( I,
va Il,) trong s6 bon hgp chat cho thiy mat di tin
hi¢u cua nhém CHj; axetyl va ciing khong c6 tin
hiéu hai vach d6i cua nhom trans-vinyl nhu cac
xetor1 - o,B - khong no. Mat khéc lai xuat hién
tin hiéu 0 3,62-3,85 ppm cua 4H va 3,934,21
ppm cia 1H. Piéu nay cho thiy san phim co
cAu tao nhu sau:

Véi cong thirc nay thi phd cong hudng tir
hoan toan phit hgp va giai thic dugc hau hét
dugce cac pic, dic biét giai thich hgp ly dugc
cac dinh trong vung 3,4- 4,3 ppm.

Bang 3. Cac tin hiéu dac tnmg trong phd 'H- NMR
cua ll; va I,

6 vV HO_
— \B /CHz_" H""CHZ

) \ ]2 \\/>

_/ Y
/ 3
X

STT X  o-ppm(Sé proton, J-Hz)

| o  2:43s(6H-CH,); 3.62d(4H-CH,); 3.93(1H-CH); 6.12(2H-C,); 6.88d(2H-C5;9), 7.23d(2H-
Cz,Ce;8.5); 7.37d(2H-Cy.,Cy;8.5); 7.65d(2H-C;9); 13.20s(2H-OH).

I~

NO 2.41s(6H-CH3); 3.45(4H-CH,); 4.21(1H-CH); 6.15(2H-C,); 6.86d(2H-Cs;9); 7.55d(2H-
2

C;,Cs:8.5); 8.0d(2H-Cy-,Cs9); 11.125(2H-OH).

P)é khang dinh thém ciu tric cia san pham
chumg t5i d tién hanh ghi phd khdi cua chat vai
hgp phan andehit 1a p-nitro benzandehit (IL).
Trén: phd khéi chup & dang LC-MS cho thay pic
ion phan tir dang [M+H] =570 va [M-H] =568,
tir &5 suy ra khéi luong phan tir 1 569 va hoan
toén phi hgp vdi cong thirc dy doan. Cac pic
ior rnanh cé s6 khéi tuong irng déu phi hop véi
so &b phan manh cia hop chat dy kién.

Tir cac dir kién phd nhu vdy cé thé tin
tudng rang cac san pham nhin dugc l1a ding
véi cdu tao.

Véi cac xeton-a,B-khdng no tong hop dugc
(1,. 4), da tién hanh thi nghi¢in hoat tinh khang
khudn déi voi S.epidermidis (cAu khudn Gr),
Klebsiella (trirc khudn Gr). Va nam C.albicans.
Két qua cho thiy & nong dd 0,02 mg/l ml céc
xeton- a,p -khéng no déu cé hoat tinh ding chu
y (Bang 4).

Bang 4. Hoat tinh khang khuan va chong ndm clia cac xeton- a,p -khéng no (1,.,).

(I) RjAr

Pudng kinh vong vé khuin,mm

1 p-Dimetylaminophenyl 13
2 o-Hidroxiphenyl 11

3 3,4-Dioximetilenphenyl 16

S.epidermidis (mm) Klebsiella (mm) C.albicans (mm)
0 16
12 14
0 16
0 18

4  Furyl-2 15
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Thuc nghi¢m

Phé hdng ngoai ghi trén may FT-IR 1801
Shimadzu & khoa Hoéa - Truong DPHKHTN-
PHQGHN & dang ép vién véi KBr. Phé 'H-
NMR ghi trén may DRX 500 Brucker va phd
MS ghi trén may MS-Engine 5989 HP déu &
Phong nghién ciru cdu trac Vién Hoa Hoc- Vién
Khoa hgc va Cong ngh¢ Viét Nam.

Hop chat dau  8-axetyl-7-hidroxi<4-
metylcumarin dugc tdng hop theo tai liéu [1,2].
Hoat tinh sinh hoc dugc tha nghiém & Bénh
Vién 19-8 ( B Cong An).

1) Phirong phdp chung tong hop cdc xeton-
a,p -khong no (1,. )

Pun s6i hdi lru 8-10 gid hén hgp clia
0,005 mol 8-axetyl-7-hidroxi-4-metylcumarin
vai 0,005 mol andehit thom tuong urng trong 30
ml cloroform va vai gigt piperidin lam xuc tac.
Hén hop phan img lic dau tan hét, sau dé san
pham phan ung dugc tao thanh va tach ra ¢
dang ket tia ngay khi dun nong. Loc hut lay san
phim, rira bing cloroform néng, dé kho ngoa1
khong khi va co thé két tinh lai tir etanol. Két
qua duge gidi thiéu & bang 1.

2) Phuong phdp chung téng hop cdc hop
chat I, , ( San pham phan vimg Michacl)

Pun s6i hdi luu 8-10 gid hdn hgp cua 0,01
mol  8-axetyl-7-hidroxi-<4-metylcumarin  vdi
0,005 mol andehit thom tuong tng trong 30 ml
cloroform va vai giot piperidin Iam xuc tac. Sau

khi dun néng mét thai gian thiy san phim &
dang két tia khéng mau dugc tach ra.Khi phan
ing két thic, loc hit sin phim, niya bdng
cloroform néng, dé kho ngoai khong khi va co
thé két tinh lai tir etanol. Két qua dugc gidi
thiéu & bang 2.

Két luin

Bing phan (mg ngung tu cia 8-axetyl-7-
hidroxi-4-metylcumarin voi mét sd andehit
thom di téng hgp dugc mot day xeton- a,p -
khoéng no, ma c4u tao va hoat tinh sinh hoc cua
chung di dugc xac dinh. Mit khac, ciing phan
ing nay nhung tién hanh véi benzandehit va
cac dan xuét co chira nhém thé hut electron ciia
no thi phan tng lai tao ra cac san pham phan
ang kiéu Michael.
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Study on reaction of 8-acetyl-7-hydroxy-4-methylcoumarine
with aromatic aldehydes

Nguyen Minh Thao, Do Tien Dung, Nguyen Xuan Tu, Nguyen Thi Thu Trang

Faculty of Chemistry, College of Science, VNU, 19 Le Thanh Tong, Hanoi, Vietnam

In this study we found that the reaction of 8- acetyl-7- hydroxy-4- methyl coumarine with aromatic
aldehydes gived a,p— unsaturated ketones or products of Michael reaction depending on the
charactenistic of substituted groups in the aromatic aldehydes. The results is confirmed by IR , 1H-

NMR and MS spectroscopic data.



