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ABSTRACT

3-Acetyl-4-methylcoumarine was prepared by cyclization reaction of 2-hydroxy-acetophenone
with ethyl acetoacetate. The product was then transformed by condensation with aromatic aldehydes
to form a series of new a,f-unsaturated ketones (12 compounds) and (2,3-dihydrobenzofur-2-yl) (4-
methylcoumarin-3-yl)ketone. Their structure have been confirmed by IR, 'H-NMR and MS
spectroscopic data. Biological activities of these compounds have been tested for bactericidal and
fungicidal, it is found that the derivatives o, f-unsaturated ketones exhibit high activity.

Nhiéu cong trinh nghién citu vé hoat tinh sinh
hoc clia céc xeton ¢,f-khong no déu da khang dinh
chiing hiu hét c6 hoat tinh khang khuén, khédng ndm,
ngoai ra con c6 nhitng hop chat thé hién ca kha nang
diét co6 va chong ung thu gan, phdi [1, 3]. Dé gép
phén vao viéc téng hop cdc xeton a,-khong no méi
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Hop chat (I) dugc tong hop bing phan tng cla
phenol véi anhidrit axetic véi xuic tdc H;PO, & nhiét
do soi hon hop. Chat (IT) duoc hinh thanh trong phan
ting chuyén vi Fries véi xtc tac AlCl,, chat (III) duoc
téng theo Pechmann, nd 1a chit ran, t,.= 101 - 103°C
(theo tai lieu [4]t° .= 101 - 103°C). C4u tao clia né

COCH; CHCOCH,C00CzHs

va tham do hoat tinh sinh hoc, ching t6i nghién ctiu
tong hop cic xeton ¢, f-khong no di tir 3-axetyl-4-
metylcumarin. Céc xeton ,f-khong no duoc téng
hop theo so do sau:
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dugc xdc nhan bang phé IR, MS va '"H-NMR. Trén
phé héng ngoai mat di dao dong ho4 tri cia nhém -
OH, trong khi d6 xuat hién thém 2 van hip thu manh
dac trung cho dao dong hod tri cia CO-lacton 6 1716
cm™, CO-axetyl o 1694 cm™.
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CHg
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=202 (72%) (C,H,,05); 187 (100%)
(M-CH,); 174 (2,5%) (187-CH,); 159

1 (15,2%) (187-CO); 131 (21,
COY; 115 (14,4%) (159-

2,38 (3H, s, C,-CH,); 2,47 3H,
s, COCH,); 7,42 (2H, m, Cs¢-H);
7,68 (1H, m, C,-H); 7,90 (1H,
dd, C-H, 8, 1,5)

1%) (159-
CO,)

Hop chat (IIT) khi ngung tu véi cdc andehit thom
thu duoc mot day cdc xeton ¢,f-khong no (IV,,).
Ching déu 1a chét ran, c6 nhiét do néng chdy cling
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nhu gid tri R, trén sic ki 16p mong khdc véi céc gid
tri tuong tng ctia chat dau.

Trén phd hong ngoai do bing cach ép vién véi
KBr trén mdy Impact 410- Nicolet tai Vién Hod hoc



- Vién Khoa hoc va Cong nghé Viét Nam cua chiing
déu thay xuat hién cdc dinh hap thu dic trung cho
dao dong hod tri cia nhém cacbonyl lacton & viing
1720 - 1693 cm™ va nhém CO lién hgp & viing 1689
- 1670 cm™, dac biét c6 dinh hap thu & ving 962 -

981 cm™ dac trung cho dao dong bién dang khong
phing clia nhém vinyl & cdu hinh trans (xem bang

1).

Bdng 1: Céc dit liéu vat Iy cua céc xeton o,B-khong no (IV_;,)

IR (cm™) MS (m/z)
STT e . | H
Ar e R ’ Nhém “(MEX)*
v C ! % | Vconcon V colienhop O cu- khic ( (%) ) M
1 Phenyl VO L ogn | a5 | 1720 | aesa | 076 | - - 290
- |, 1709 -
2 p-Metylphenyl 118 0,64 | 27 (manh) (vai) 981 - - 304
325(100%)
3 p-Clophenyl | 0es | a7 (Iﬁi) iy | 90| - 323(25%) | 324.5
: (M£H)*
31 |, 1695 -
4 p-Bromphenyl 132 0,80 | 49 (manh) (vai) 977 - - 369
15 1513;
5 p-Nitrophenyl 276 20,75 | 51 1720 1678 962 1344 - 335
(-NO,)
. 161- 1537 | 358(100%)
6 m-Nitrophenyl 0,87 | 30 1718 1680 | 981 1354 . 335
162 (M-+Na)
(-NO,)
p-Dimetyl- 183- | , 356(100%)
7 b nophonyl S [ 7079 | 40 | 1706 | 1683 | 977 | - MeNay | 333
3284
8 | p-Hidroxiphenyl | 20 | 2060 | 30 | 1716 | 1671 |o981 | y | 07U00%) | 306
218 (M+H)
(-OH)
9 | p-Metoxiphenyl | 12 12078 | 47 | 1711 | 1689 | 981 ; - 320
4-Hidroxi-3- 180- |, 3443 | 337 (100%)
10| oiohems] g1 | 063 | 42 | 17 | aese | 077 | (S B | 336
3,4-metylendioxi- 158- |, 1691 - 357(100%)
1 phenyl 150 | 0TV B oy | vaiy | 070 - (M+Nay* | 334
134 |, 1696 - 281(100%)
12 2-Furyl s | 2074 37 | b |9 - | amdinioy | 28

(*'Phé LC-MS. Bin mong silicagel, 'Hé dung moi clorofom:etyl axetat 2:1 theo thé tich; Hé n-hexan:etyl axetat 4:3

theo thé tich).

Phé khéi lugng (do theo phuong phap ESI) ctia
cic xeton a,f-khong no déu xuét hién pic ion
(M£X)* tng véi cong thic du kién va cdc ion manh
tuong ung véi so d6 phan manh.

Phé cong hudng tir proton (ghi trén mdy Bruker
500 DRX ¢ Vién Héa hoc - Vién Khoa hoc va Cong
nghé Viét Nam v6i TMS 1am noi chudn, trong dung
moi DMSO-dy) clia mot SO

xeton @,f-khong no déu thay xudt hién mot doi
doublet v6i dang hiéu ing mai nha ndm trong viing
6,90 - 7,10 ppm va 7,11 - 7,68 ppm véi hing s6
tuong tdc spin- spin 1a 16,0 - 16,5 Hz, diéu nay
chitng t6 cau hinh cta nhém vinyl 1a trans. Ngoai ra
trén phd ciing c6 ddy du tin hiéu cong hudng dic
trung cho chuyén dich hod hoc clia cdc proton khéc
¢6 mat trong phan tr (xem bang 2).

Bdng 2: Dit kién phé '"H-NMR ctia mot s6 xeton o,3-khong no
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v Prot
10?;? 1 Céac proton 5,6,7 va 8 Céc proton cua vong Ar 4-CH;
() () 3 “4) (5) (6)
LN 746 va 7.44 H, m, Cs-H); 7’?395(3?’1 %(;f (7:1312117 _(13{1’{] | 250
W 698 | 7,72 (1H,dd, C,-H,J = 8,5 va 1,0) ANl o
J=16,5 | 7,97 (1H,dd, C<-H, J = 8,5 va 1,0) Liasie ’
7.47va
5 Sort | 748 (IH,d, CoH, 1= 9); 741 (IH, | 7,73 2H,d,Cyy B I = |, o
3 | )wo Jets |mCeHETT1(H.m, CAH)7.97 | 8.5:7.51 @H, CuseH T | 3iy
1716 = (1H,dd, C¢-H,T=8va 1) =8.5) ’
P 7,49va | 7,49 (1H, d, Cs-H, J = 9); 7.43 (1H, t,
A ) 695 | CeH,J=7,5va7,5);7,72 (1H, m, 7,69-7,60 (4H, m, 2,50
718 J=16 | C,-H);7.96 (1H,dd, C;-H,J =8 va Cis1016017-H) (3H.s)
1,5)
o 7,69 va | /21 (H, d, C-H,T=38,5);, 7.44 (IH, | ¢ 56 oy g ¢, H,T=
s | . 1o | CeH T=T7.5va7.8:7.74 (IH. m, | 0500 S ie 18 | 250
wNoe | C,-H); 7,96 (1H, dd, Ci-H, J = 6,5 va | &2 177 (210, & Gt | 3 )
e 1=16,5 % J=85)
13 - =
=N, | 709va | 746 (1H,d, CoH, 1= 8); 7.42 (1H, t, | /o2 21 & G HL
e LG st 8,5); 6,74 (2H, d, C,, -H,| 2,50
71 692 | CoH,T=8va7.5:7.69 (IH, m, Cr | *7) 20050 oo G3is)
J=16,5 | H); 8,03 (1H, dd, C+-H,J =8 va 1) NCHY)
13
;@OH 722va | 745 (IH,d,Co-H, 1 =8); 739 (I, 1, | 7,52 2H, d, CyyyeH, T = | 5 59
8 4 6,91 |Ce-H,J=8va8); 7,69 (1H, m, C;-H); | 8,5); 6,82 (2H, d, C,; ,,-H, (3iLs)
J=16,5 | 7,98 (1H,dd, CyH,J=8val15) |J=85)991(IH,s, OH) ’
(D () 3 “4) (5) (6)
o | 746(1H,dd, CoH,y=85va1y; |91 (.4 CieHLT=8):
13 | 730va . 7,32 (1H, d, C;-H, J = 2);
15 =s 7,43 (1H, m, C,-H); 7,70 (1H, m, C;- 2,50
10 5 On 6,98 H): 8,01 (1H, dd, C.-H, J=8,0 va | ;07 (1H, dd, C,-H, T =81 51y
it 1=16,5 > S P N va 2); 3,85 (3H, s, OCHy); |
’ 9,46 (1H, s, OH)
o 7,46 (1H, d, C,,-H, J =
ol 733va | 747 (IH,d,CH, T =7); 742 (IH, | 1,5);7,08 (IH, dd, CrH, | 5 5
1N Z e, 690 | m,Ce-H): 7.70 (IH, m, C-H): 799 |J =8va 1.5 696 (1IH.d. | 31
o J=16 (1H, dd, Ce-H, T = 8 va 1) C,-H, 7 =8); 6,08 2H, s, ’
CH,)
1o 7.01va | 747 (1H, d, CH,J=8):7,42 (1H, 1, | &02 (1H. 4, CiH, T=38
6 L va2); 6,83 (1H, d, C,y-H, | 2,50
12 I \uz 691 | CoH,J=8va8):7.70 (IH. t, C-H, T | ; 8).7.83 (IH.d. C.H.| (31Ls)
NG J=165 | =8va8);791 (1H,CyeH,J =8) s » & G | (OH,

I=2)
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Chiing t6i da tién hanh phén tng tuong tu ( hgp chat (III) vé6i andehit salixylic) véi muc dich dé tao
xeton ¢,f-khong no. Tuy nhién, & day chung toi khong thu dugc xeton @, f-khong no thong thuong ma thu
dugc san phdm la (2,3-dihidrobenzofur-2-yl) (4-metylcumarin-3-yl)xeton. & day c6 I€ xeton ¢,f-khong no
van duoc tao ra, sau d6 xay ra su vong hoa nhém -OH & vi tri ortho trén nhan benzen v6i nhém vinyl dé tao
hop chét kiéu 2,3-dihidrobenzofuran [5, 6] theo so do:




Ha
CHy CH=0 CH; O = cHy O\ Py o
5 4 3
X —COCH;3 OH A L ><:/> , NN\ 1
* O o 12
0" o 0" o I Z 070

Cau tric cua (IV,;) dugc xdc nhan bing cdc
phuong phap phd IR, NMR va MS. Két qua dugc dan
ra dudi day:

IV, t°. = 224 - 225°C, R'; = 0,85 (ban modng
silicagel, h¢ dung moi n-hexan-etyl axetat 4:3 theo
thé tich). Phé IR (cm™): khong c6 van dao dong hod
tri nhdom OH, vo(lacton,xeton,,) = 1722 (manh).
Phé LC-MS (m/z): (M+Na)* = 329(100%), C;,H,,0.,
M = 306. Phé 'H-NMR (3,,,-Jy,): 7,75 (1H, dd, Cs-
H,J=8val); 7,61 (1H, m, C,-H); 7,15 (1H, m, C;-
H); 7,21 (1H, dd, C-H, J = 7,5 va 1); 7,37 (1H, d,
C,-H,J =7)5); 7,35 (1H, d, C,;-H, J = 8,5); 6,91
(1H, ddd, C,-H,J =7,5va 1); 6,82 (1H, d, C,-H, J =
8,5); 5,5 (1H, d, H,, J =5,5); 3,52 (1H, dd, H,, J =
5,5va 18,5); 3,22 (1H, d, H,, J = 18,5).

Nhu vay, cau tric cdc san pham dugc xdc nhan
bang phé IR, 'H-NMR va MS.

(IV43)

Pé tham do hoat tinh sinh hoc, chiing t6i da guri
thit nghiém hoat tinh khang khuén va chéng nim clia
céc xeton a,f-khong no & Phong Nghién ctu vi sinh-
Bénh vién 19-8 Bo Cong an. Nong do chat thi
nghiém: 2 mg/1lml d6i vé6i xeton ¢,f-khong no(IV,.
12) va IV, (dung moi DMF).

Ching loai khuin va nam tht nghiém: Cau
khuan Staphyllococcus epirdermidis (S.e.), Gr (+).
Truc khudn Klesiella pneumonia (K.p.), Gr (-). Nam
men Candida albicans (C.a.). Két qua tham do dugc
thé hién bing dudng kinh vong vo khuin & bang
dudi day.

Két qua cho thdy hau hét cic xeton a,f-khong
no déu thé hién hoat tinh khéng khuén Gr(-) & mic
do 100 va 150 wl véi duong kinh vo khudn 10 - 35
mm. Dadi véi cdu khudn Gr(+) thi hiu hét cic xeton
thé hién hoat tinh vé6i dudng

TT K. pneumonia S. epirdermidis C. albicans
(IV) | 100wl 150 pl 100 pl 150 pl 100 wl 150 wl
1 10 20 20 30 15 30
2 11 35 14 30 20 28
3 17 25 20 26 20 32
4 15 28 18 25 20 30
5 16 25 20 30 18 30
6 15 20 20 30 16 30
7 10 20 18 25 12 28
8 14 25 17 27 20 30
9 15 20 17 25 20 30
10 15 25 17 25 18 28
11 17 30 20 32 21 32
12 15 20 16 22 20 30
13 15 22 18 27 20 30

kinh vo khudn 14 - 32 mm. Cic xeton nay déu thé
hién kha nang chéng ndm dadng chi y v6i dudng kinh
vo khuén c6 thé 1én t6i 32 mm.

IT - THUC NGHIEM
Téng hop 3-axetyl-4-metylcumarin(Ill), céc
xeton a,f-khong no (IV,_,,) va (2,3-dihidrobenzofur-
2-yl) (4-metylcumarin-3-yl)xeton (IV,;) déu thuc

hién theo tai liéu [6].

KET LUAN

Biéng phan ting Claisen-Schmidt cta 3-axetyl-4-
metylcumarin véi cic andehit thom thu dugc 12
xeton a,f-khong no va mot chat chita di vong ngung
tu 2,3-dihidrobenzofuran. Céu tric ctia céc san pham
duoc x4c nhan bang cic phuong phap phé IR, 'H-
NMR va MS.

Hoat tinh sinh hoc ctia ca 13 sdn pham ciing da
duoc nghién citu, nhan thay hoat tinh khdng khuin
va khang ndm cua ching 1a kha t6t v6i duong kinh
vong vo khudn 10 - 35 mm.
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