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ABSTRACT

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

investigated.

Trong moét s6 cong trinh trude day [1, 2]
chiing toi di thong bdo vé su téng hop céc hop
chdt cumarin véi nhém axetyl & vi tri s6 3 va
chuyén héa ching thanh cic diy xeton a3
khong no. & bai bdo nay ching téi tiép tuc thong
bdo vé t6ng hop, xdc dinh cau tao va hoat tinh
sinh hoc cia mot s6 xeton «,F-khéng no di tir
3-axetyl-7-metoxi-4-metylcumarin =~ véi  céc
andehit thom va di vong thom.

Nhu chiing ta da biét chat dau 3-axetyl-7-
metoxi-4-metylcumarin (I) dugc téng hop tir
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X
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CH;0 0
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K&t qua dugc trinh bay & bang 1.

Céc xeton «,Fkhong no téng hop duoc déu
1a chét ran, c6 nhiét do néng chay ciing nhu gia
tri R'; trén sédc ki 16p mong khéc véi cac gia tri
tuong tng cla chit dau.

Trén phé héng ngoai clia ching déu thay
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resoxinol qua mot loat giai doan [1]: Axetyl hda
tryc tiép resoxinol, monometyl héa 24-
dihidroxiaxetophenon va cuéi cung tién hanh
phan ing déng vong vdi etyl axetoaxetat trong
moi truong kiém yéu.
3-Axetyl-7-metoxi-4-metylcumarin khi
ngung tu v6&i andehit thom (II) trong diéu kién
cua phan ung Claisen- Schmidt (trong moi
truong kiém yé&u) da cho mot day cac xeton o,
khéng no méi (II) theo phuong trinh dudi day:

CH;
COCH=CH-Ar
AN
(H;0)
CH;0 0N

(I .3)

xudt hién cic dinh hap thu dic trung cho dao
dong hoa tri cia nhém cacbonyl lacton & viing
1694 - 1712 cm™ va nhém CO lién hop & ving
1606- 1618 cm™', dic biét c6 dinh hdp thu &
viing 952 - 998 ¢cm’' dic trung cho dao dong
bién dang khong phing ctia nhém vinyl & ciu
hinh trans.



Ph6 cong hudng tir proton ctia mot s& xeton
a,Fkhong no déu thdy xuit hién mot doi
doublet véi dang hiéu tng mdi nha ndm trong
ving 6,87 - 7,24 ppm va 7,15 - 7,42 ppm véi
héng s6 tuong tdc spin- spin la 16.0 - 16,5 Hz,
ma diéu nay xéc dinh ciu hinh cia nhém vinyl
1a trans. Ngoai ra trén phé ciing c6 tin hiéu dac

trung cho chuyén dich hoa hoc clia cic proton

khac c¢6 mat trong phan t (xem bang 2).

Phéd khéi lugng clia mot s6 xeton a,/Fkhéng
no déu cho pic ion phéan tir ¢6 s6 khéi triing véi
phan tr khéi cha phan tr (xem bang 1), cing
nhu cdc ion manh chinh ¢é s6 khéi twong tng.

Bang I: Cac xeton o,3-khoéng no(Ill, ,)

Hiéu IR, cm™ MS, m/z
SI’EF Ar ° °C| R/ | suit, Nhom
P Sco | Ocne Khac M" | Congthic | M
I |Phenyl 113312‘ 0,79 | 45 11291‘;’ 971 | - | 320 | CuH,O, | 320
2 |p-Metylphenyl | 'S0 1075 | 40 1176%99’ 977 | - | 334 | C,HO, | 334
167- 1708 333,
3 |p-Clophenyl o 070 a0 |V 979 | (335553), CooH,s0.Cl | 354.5
397
4 |p-Bromphenyl 115501‘ 072 | 35 1176(;97’ 977 | | (396, | C,oH\;0.Br | 397
398)
1509,
5 |p-Nitrophenyl 2256%- 0,64 | 40 1176(())% 984 | 1343 - } .
(NO,)
1526,
6 lmNitrophenyl | 50 | 0,58 | 33 S 982 | 1353 | - : :
(NO,)
7 |o-Nitrophenyl 119901_ 0,67 | 30 - - - - - -
>-Dimetyl- 182- 1708, 3408
8 aminophenyl 183 | 068 50 1 6ag | 995 | opy | 363 | GuHON | 363
9 |p-Hidroxiphenyl 119945' 0,67 | 45 11761121’ 980 ?(2);4) 336 | CyuH, O, | 336
4-Hidroxi-3- 252- 1712,
10 metoxiphenyl 253 [ 077 30 1609 953 i i i i
3,4-Metylendioxi- | 157- 1708,
) 4 - - - -
H phenyl (158 0.74 | 35 1618 942
- 70
12 |2-Furyl T8 om | so |t eas |- : i
235- 1711, 3407
13 |3-Indolyl o | 064 | a5 | (g 985 | gy | 357 | CuHLON | 35T

*Ban mong silicagel. He dung moi n-hexan: axeton = 3:2 (theo thé tich).

Céc két qua nghién ‘ctru vé phé cua cdc
xeton «,khéng no thu duge & trén hoan toan

phu hop véi céac dir kién tuong ung trong tai liéu
tham khao [3] va chiing minh cho céu tao cla
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ching la ding dan.

Mot diéu dac biét 1f thd ma chdng t6i phét
hién ra la khi ngung tu 3-axetyl-7-metoxi-4-
metylcumarin(l) véi andehit salixylic trong diéu
kién phan tng Claisen-Schmidt ching toi da
khong nhan duoc xeton &, Fkhéng no tuong ing
nhu céc trudng hop trén, ma 1a mot san phidm
khéc. Véi su gitip d& cla cac phuong phap pho,

ching t6i cho ring san pham dé chinh la dan

xuit chda vong 2,3-dihidrobenzofuran. Co6 1€
xeton o,fkhéng no van dugc tao thanh trung
gian, roi ngay lap tic xay ra sy cong hop dong
vong cua nhém hidroxi & vi tri ortho véi nhém
vinyl dé thanh sin phdm kiéu vong 2,3-
dihidrobenzofuran (IV) theo phuong trinh phan
rng sau day:

Bdng 2: Dit kién phé "H-NMR (trong DMSO)cua moét s& xeton «,Fkhong no

CH;

. coch=chear
NS
CH0 T 0

[0}
STT Phé 'H- NMR: 6 ppm (Ji.,)
Ar . ; Céc proton clia 4-CH, va
I CH'=CH*- | C4 : 3
CH’=CH Céc proton: 5,6 va 8 vong Ar 7-OCH,
) (2) 3) “) () ©)
7,68(2H,m,H,vaH,,,
5 10 7,88(1H.d,H,,J,=9) J=7,5 va 2,5) 2,50
| L 17,41va695|7,01(1H,q,HyJ,=9 va |7,45(2H,m H,yvaH,,| (3H,-CH,)
2 (16,5) J.=2.5) J=7,5va2,5) 3,89
B 709(1H,d H,J,=2,5)| 7.41(1Hm,H,,, | (3H,0CH,)
J=7,5va2.5
5 7.87(1H,d,H, J,=9) 7265”;_”;;9 va | 950
7.34 vl 1 6. —0 v 13,)= )
5 _cuy (73411694 7.02(1H,q,H J=9 va 756k .mHva | CH-CHY
=/ (16.5) 1,=2,5) H,. Jm8) 3.90
| 7 — 129=
09(1H,d,H,,J,.=2.5) 245GH .0, -CH,y | BHOCH)
5 7,85(1H,d H,J=9) | 7,50(2H,d,H, va 2,50
; o |741v2695 | 7.02(1H,qHy Ji=9 va H,;,J=8,5) (3H,-CH,)
- (16,5) 1,=2.5) 7,70(2H,d H,, va 3,89
7,08(1H,d,H,,J, =2,5) H,,,)=8.5) (3H,0CH,)
9 7,84(1H,d H;,J,=9) 5 <o
\ 7 =9 v3 :
4 Q& 7,42 v4 6,93 ’01(1?’2’2H§’)J° IV3| 7 63(4HdH,, Hy,, | (3H.-CH,)
\=(, (16,5) 7,09(1H.d H, H,,va H,,,J=8) 3,89
1=25) (3H,0CH,)
7,95(1H,d H,J =
’ \ o (EH S 29935 8,08(1Hd,H,J=8) |  2.50
; 73T vaT24 ) P T 8,00(1H,d,H,,J=8) | (3H,-CH,)
= (16.5) 710 HAH, 7,85(1H,m,H,,,J=8) 3,89
: 125, 7,66(1H,m,H,,J=8) | (3H,0CH,)
7 1S(IH.AH,J,=8) | 0QHdH,va
5 1o \ 7 00(1H.q.1 =8 va H,;,J=9) 2,50
. —@—N(CH;% 7.05va 6,89 s 6,73(2H,dH,,va | (3H,-CH,)
= | el 7,05(1H.d H H,,,J=9) 3,89
e T el ® 2,98(6H,s,CH;-N— | (3H,0CH.,)
Jm—_2v5) 3
L. CHJ) ]
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4)) () 3 (G ®) ()
- 78414 HI=9) | G 250
9 @—OH 7’1?12356)’89 7’01(1?’3’2}{;)]":9 % 6ga0HdHew | CRCh)
5 GO DR e H,,J=8.5) ’
07(1H,d,H,,J,=2,5) 9.89(1H.0H) (3H,0CH,)
7.30(1H,d.H,,=2)
o OCH, 7,90(1H,d,H5,J0:8) 7,06(1H,q,H13, 2,50
0 727 V46,87 | 7,02(1HqHJ=8 va|  J=8 va 2) (3H,-CH,)
OH (16,5) 1 =2.5) 6,81(1H,d,H,,,J=8) 3,89
X 7,07(1H.d,Hy.J,=2,5) | 3.88(3H,C,,-OCH, | (3H,0CH,)
9,49(1H,0H)
. o 7.90(1H.d H,J,=9) \ 2,50
‘. 17,30 va 6,88 | 7,01(1H,qHe Jg=9 va | -08@Hm HovaHi ) 1 3y "oy
o D e, e 6.96(1Hd Hy)=7,5) e
i 745(1Hd H,J,=2,5) ©08C@HS-CHr) | qprnepy
ERRT 7,83(1H,d,Hs,J=9) | 7,83(1H,d,H,,,J=2) (3}2{72% .
- | |709va688 701(1HqHy =9 va | 682(1H HyJ=3,5) | G
A (16,0) ¥.=2.5) 6.24(1Hg HJ=35 |
7,09(1H.d Hy J,=2,5) va2) GHLOCH,)

CHs CHy CHy
CcocH; - OHG COCH=CH e¢
AN CD -H,0 AN AN
— —_—
+ H
CHy 0 H CHjy o) CH; 0" Yo
avy

San pham la chat rin, cé diém chay 180 -
181°C, thu dugc véi hiéu sudt 50%, R; = 0,65
(ban méng silicagel. Hé n-hexan:axeton = 4:1
theo thé tich).

Ha
b
cH, H 2 0
5 co
6 > 11
H 97 TN
co” T 0 Y

Trén phd cong hudng tir proton cia nd
khong théy ¢4 tin hiéu mot cap doublet nhu cia
xeton a,-khong no, trong khi dé lai thdy xuat
hién céc tin hiéu dic trung cho chuyén dich héa
hoc cta H, & 3,20 ppm (J = 18 Hz); H, & 3,50
ppm (1H, q, J=18 va J = 5,5 Hz) va cla H, &
547 ppm véi J = 5,5 Hz. Ngoai ra, trén phd vén
cdn ¢6 céc tin hiéu dic trung cho chuyén dinh

hoa hoc cua cac proton khéc trong phan tir (8,

): 6,81 (1H, 1, J = 8); 7,19 (1H, q, He, J = 8 va
1,5); 0,97 (1H, d, H, J = 1,5); 7,65 (1H, q, H,,,
J=18val=15); 7,14 (IH,q, H,,J =8 va
1,5); 6,95 (1H, q, Hy, T = 8 va 1,5); 6,90 (1H, q,
H,, J = 8 va 2,5); 3,88 (3H, s, OCH,); va 1,97
(3H, s, -CH,). O day cac di kién phd 'H-NMR
ctia hop chat nay kha giéng véi dit kién phé 'H-
NMR ctia vong pirazolin-3,5-hai 14n thé [4].

Dé x4c dinh hoat tinh sinh hoc, ching téi da
glii thi nghiém hoat tinh khang khudn va chéng
ndm clha cdc xeton a,fkhong no & Phong
Nghién ctu vi sinh - Bénh vién 19-8 Bé Cong
an.

Néng d6 chat thit nghiém: 2,5 mg/1 ml d6i
vdi xeton 1, 3, 5,6, 8 va 11 hodc 5 mg/l ml d6i
véi cac xeton 2, 4, 9, 10, 12, 13 (dung moi la
DMF).

Ching loai khuén va nadm thir nghiém:
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- Céu khudn Staphyllococcus epirdermidis
(S.e.): Gr(+).

- Truc khudn Klesiella pneumonia (K.p.):
Gr(-).

- Ndm men Candida albican (C.a.).

Két qua cho thdy hdu hét céc xeton o
khong no déu thé hién hoat tinh khang khuan ca
gr(+), gr(-) vad ndm men, dic biét déi voi cac
xeton 2,3,4,5,6,8va l1.

THUC NGHIEM

2,4-Dihidroxiaxetophenon, 2-hidroxi-4-
metoxiaxetophenon va 3-axetyl-7-metoxi-4-
metylcumarin duge tdng hop theo tai liéu di biét

[1].

*Phuong phap chung tong hop cac xeton o,
khong no(IIl, ;)

Cho vao binh cdu day tron 2,32 gam
(0,01mol) 3-axetyl-7-metoxi-4-metylcumarin
vdi 0,01 mol andehit thom tuong dng trong 30
ml clorofom va vai giot piperidin lam xuc téc.
Lap sinh han héi luu va dun s6i hén hop phan
ing trong sudt 15 - 20 gio. Lic dau dun néng,
hén hop phéan tng tan hét, sau d6 san phdm phéan
Ung hinh thanh va tich ra & dang két tha ngay
khi dang dun séi. Khi két thic phan tng, loc
néng trén phéu Buchner, ria bing clorofom
néng, dé kho va cé thé két tinh lai tir etanol. Két
qua dugc gidi thiéu & bang 1.

*Téong hop dan  xuat  (7-metoxi-4-
metylcumarinyl-3)(2,3-dihidrobenzofuryl-
2)xeton (I1V)

Tién hanh phan ung tuong tu nhu trén nhung
di tr 3-axetyl-7-metoxi-4-metylcumarin vdi

Lién hé: Nguyén Minh Thao
Khoa Héa hoc
Truong Pai hoc Khoa hoc Tu nhién
Dai hoc Quéc gia Ha Noi
19 Lé Thanh Tong, Hoan Kiém, Ha Noi
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andehit salixylic. Thu duoc san phdm v6i hiéu
sudt 50% va cé diém chdy & 180 - 181°C.

KET LUAN

Bing phan dng ngung tu cia 3-axetyl-7-
metoxi-4-metylcumarin véi cac andehit thom da
téng hop dugc mét dady cdc xeton a,-khong no
méi (13 hop chat) va mot san pham bat thuong
la 2-(7-metoxi-4-metylcumarino-3-yl1)-2,3-
dihidrobenzofuran. C4u tao clia cdc san phim
duoc xac dinh nhd phd héng ngoai, phd cong
huéng tr proton va phd khéi luong. Hoat tinh
khang khuén va chong ndm cha céc xeton o,/
khong no da duoc xdc dinh.

Cong trinh nay dugc hoan thanh véi su giup
dé kinh phi cia chuong trinh nghién ciu khoa
hoc co ban trong linh vuc khoa hoc tu nhién.
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