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ABSTRACT

By reaction of 2-hydroxy-5-methoxyacetophenone with ethyl acetoacetate has been prepared
3-acetyl-6-methoxy-4-methylcoumarin, which have condensed with aromatic aldehydes gave o, -
unsaturated ketones. Structure of these products was confirmed by IR, 'H-NMR and MS

spectroscopic data.

Trong mot s6 cong trinh trude day [1, 2],
chiing t6i da thong bdo vé su téng hop cic din
xudt 3- axetylcumarin va su chuyén héa chiing
thanh cdc day xeton «,f-khong no. O bai béo
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COCH,q

OCHj

Trong mot tai liéu tham khao da duoc biét
[3] rang hop chat 2-hidroxi-5-
metoxiaxetophenon  dugc tong hop  tir
hidroquinon qua mot s6 giai doan: Axetyl hoa
hidroquinon, chuyén vi Fries dieste va cudi cling
monometyl héa 2,5-dihidroxiaxetophenon bing
dimetyl sunfat trong moi truong kiém yéu
(K,CO;). Hop chit 2-hidroxi-5-metoxiaxeto-
phenon phan ung véi etyl axetoaxetat ciing
trong moi truong kiém yéu (CH;COONa) cho
san phidm déng vong la 3-axetyl-6-metoxi-4-
metylcumarin (I). N6 12 mot chat ran két tinh,
c6 nhiét do néng chay 134 - 135°C. Cau tao cua

nay chiing toi tiép tuc thong bao vé su tdng hop
3-axetyl-6-metoxi-4-metylcumarin va phan tng
cua né véi cic andehit thom, theo so d6 dudi
day:
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n6 dugc x4c dinh nho phé héng ngoai, phé cong
hudng tir proton va phé khéi luong:
CHs
CH,O ° COCH3
X

8 o
|
Trén pho hong ngoai thdy khong con dinh
hip thu dac trung cho dao dong hod tri cha
nhéom OH phenol, trong khi d6 xuat hién thém
mot dinh hidp thu manh & 1720 cm™” dac trung
cho dao dong héa tri cia nhém CO lacton (trén
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phé van con dinh hap phu dac trung cho dao
dong héa tri cia nhém CO xeton & 1610 cm™).

Trén phd cong hudng tir proton clia hop chat
cumarin tao thanh cé céc tin hiéu dac trung cho
chuyén dich héa hoc clia cic proton c6 trong
phan ti: dppm(J,,): 2,39 (3H, s, CH;); 2,48 (3H,
s, COCHjy); 3,96 (3H, s, OCH;); 7,11 (1H, d, Cs-
H,J=3);732(1H,q,C-H,J=85val =3)
7,29 (1H, d, C¢- H, J = 8,5).

Trén pho khoi luong ¢ pic ion phan tir véi
s0 khoi trung véi phan ti khéi clia phan tir, cling
nhu cac pic khac véi s6 khoi pht hop véi céc ion
manh (m/z): 232 (M*; C;H,0,; M = 232), 217
(M*- CH,), 190 (100%)(M*- CH,CO), 189 (M'-
CH,CO), 162 (190- CO), 161 (189- CO)[]

Hop chit 3-axetyl-6-metoxi-4-metylcumarin
(I) khi ngung tu véi cdc andehit thom theo ti 1&

mol 1:1 trong di€u kién ctia phan ting Claisen-
Schmidt (véi xtc tac 1a bazo hitu co) da cho mot
day cdc xeton «,f-khong no (II,). Két qua
dugc gidi thiéu & bang 1.

Cic xeton ¢, Fkhong no déu 1a céc chat ran
tinh thé, cé nhiét do néng chay va gid tri R"; trén
séc ki ban mong khdc v6i cdc gia tri tuong Gng
clia cdc chat dau.

Trén phd hong ngoai ctia ching (ghi duéi
dang ép vién v6i KBr trén mdy Impact 410-
Nicolet) déu thdy xuat hién cdc dinh hap thu dic
trung cho dao dong hoa tri cia nhém CO lacton
& ving 1686 - 1708 cm™ va CO xeton lién hop &
viing 1606 - 1630 cm™. Diac biét trén phd xuat
hién dinh hap thu & ving 952 - 998 ¢cm” ma
ching toi cho rang la dinh dic trung cho dao
dong bién dang khong phang clia nhém vinyl &
cau hinh frans (bang 1).

Bdng I: Céc xeton a,B-khong no (IT, 5)

. 21 A S Phé khoi
STT tonlc’ ) ch?:}l Pho hong ngoai, cm lugng (m/z)
I Ar oC R; suat NhG
% Veo Veo | 5 om | ar+ M
lacton | xeton | "= | khdc
1 | p-Tolyl 1199(1_ 0,78 | 45 1686 | 1630 | 998 - 334 | 334
180 1522
2 | p-Nitrophenyl 181 0,65 50 1702 | 1610 967 | 1347 | 365 | 365
(NO,)
185- 1522
3 | m-Nitrophenyl 186 0,68 48 1701 | 1615 952 | 1347 | 365 | 365
(NO,)
178- 398,
4 | p-Bromphenyl 179 0,78 45 1694 | 1611 985 i i%%, 399
p-Dimetyl- 162- i
> aminophenyl 163 0,79 50 1694 | 1611 983 363 | 363
3.4- 177- 1708 )
6 Metvlendioxi- 178 0671 46 (1680) 1606 | 987 364 | 364
7 | 2-Furyl 1155% 073 | 47 | 1693 | 1626 | 980 310 | 310
162- 1653 3390
8 | 3-Indolyl 163 0,72 | 48 (1710) 1625 | 980 (NH) 359 | 359

Ban mong silicagel, hé dung moi n-hexan: axeton ti 1¢ 4:1(theo thé tich).

Trén phd khoi luong clia céc xeton a,f-
khong no déu cho pic ion phan tir ¢6 s6 khoi
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tring vGi phan t khéi clia hgp chét, cling nhu
cdc ion manh véi s6 khéi tuong tng. Két qua



nay hoan toan phu hop véi dit kién trong tai liéu
tham khao [4]. (Phé khéi lugng ghi trén may
AutoSpec Primier tai Phong Thi nghiém Vat liéu
ctia Khoa Héa hoc — Truong Dai hoc Khoa hoc
Tu nhién- Dai hoc Qudc gia Ha Noi).

Pho cong hudng tir proton (ghi trén may
Bruker 500 DRX & Vién Héa hoc - Vién Khoa
hoc va Cong nghé¢ Viét Nam v6i TMS lam noi
chuén, trong dung moéi DMSO-d,) ctia cdc xeton
a,Fkhong no déu thdy mat di tin hiéu clia mot

nhém metyl (trong nhém axetyl) cua chat dau,
trong khi xuét hién mot cap doublet duGi dang
hiéu ing mdi nha trong khoang 7,14 - 7,52 ppm
va 6,92 - 6,97 ppm v6i hiang s6 tuong tdc spin-
spin bang 16,5 Hz. Diéu nay cho phép chiing toi
g4n tin hiéu nay dic trung cho chuyén dich héa
hoc ctia nhém vinyl & c&u hinh trans trong phan
tlr. Ngoai ra trén phé ciing c6 nhiing tin hiéu ctia
tat ca cac proton khac c6 mat trong phén tir cta
hgp chat (bang 2).

Bdng 2: Ph6 '"H-NMR clia mot s6 xeton a,3-khong no

CH; .
CH40 COCH=CHar
=
7
0
(Mg
STT Ar Pho 'H- NMR: & ppm (Jy,)
II -CH’=CH"- Céc proton vong cumarin Cac proton vong Ar
2,46 (3H, s, CHs);
iy 2,38 BH, s, G- CH); 7,34 EZH 0.C iH
1 OCH 744 va | 3,84 (3H, s, OCH,); 7,20 (1H, d, Cs- | 1 C —H’J : 813)
= | 696 | HI=25:722(1Hq CrHI=8 | o SO
(16,5) val=25);7.25(1H,d, CeH,T=8) | J" 177 8’) 9
2744, J =
o 10 2,47 (3H, s, CH;); 3,83 (3H, s, 7,64 (2H, d, C;-H va
< > r 7’52 Vgl OCH%)a 7»32 (1H» d’ C5'H, J = 2,5), Cll_Ha J = 8,5),
* 12 11 ’ 6’97 7’34 (1H’ 9 C7_H’ J= 8’5 va 7,67 (2H, d, C9'H va
(16,5) J=25);746 (1H,d, G;-H,J =8,5) | C\-H,J =8.5).
2,94 (6H, s, N(CH,),);
.o 79y | 242 GH.s, CHy): 3,84 GH,s, o E o S
5| Vowew) 693 | OSHTAL (LA AR G T g 57 54
121 ) (1,6 5) 7a30 (1H» q, C7—H, J=9va J:3); (lel‘i (i C_ I-i 2 C’ H
) 7,42 (lH, d, CS_H, J= 9) = é 5’) o-I1 va C,-H,
6,08 (2H, s, CH,);
s 735va | 244 GH, s, CH;); 3,85 (3H, s, 7,31 (1H, q, C,,-H, J
6 \©i ‘cH, ’6 92 OCHa); 6,96 (1H, d, Cs-H, J = 8); =9val=3),
12 O/ (1’6 5) 7’09 (IH, q, C7'H, J = 8 Vfl J = 1,5), 7,37 (IH’ d’ CQ_H’ J —
: ’ 7,50 (1H, d, C-H, J = 1,5). 3): 7,43 (1H, d, C,,-H,
J=9).
o | 74w | 238 GH.s CH):385 GH.s, 500 1% IC}D_O)H I
7 //(j\n 6.94 OCH%, 6,86 (1_H, d,SS—H: J =:3),‘ 729 (1H. d, Gy 1, J =
o (16.5) 7,33 (1H,q,C-H,J =9 vaJ =3); 25):7.84 (1. d. C, -
’ 7,45 (1H, d, Cs-H, J =9) H J’— | 5) » &

Mot diéu dac biét thd vi 1a khi ngung tu 3-
axetyl-6-metoxi-4-metylcumarin (I) v6i benzan-

dehit hay p-clobenzandehit theo ti 1& mol 1:2
trong diéu kién cua phan tng nhu trén, ching toi
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da khong nhan duoc xeton «,f-khong no don
thudn ma lai nhan duoc san phdm & d6 xdy ra su

CH30 COCH,4
X
+ 2AICHO — 5
o\
o) o

0

ngung tu ca nhém GC;- axetyl va C,-metyl véi
andehit thom:
CH=CH-Ar

CH30, COCH=CH-Ar

X

My

0 day Ar la: 1. Phenyl; 2. p-Clophenyl

Két qua dugc dan ra dudi day:

III,: t° .= 190 - 191°C; Hiéu suat 35%; Phé
IR (cm™): 1717(CO lacton), 1610 (CO xeton
lien hop), 963 (.u. cla trans- vinyl); Phé
MS(m/z): 408(M*- 100%); C,;H,,0,; M = 408;
Phé 'H-NMR (Bppm= T 3,84 (BH, s, CH;0- );
7,14 va 7,07 (2H, dd, -CH=CH-, J = 16,5); 7,50
va 7,00 (2H, dd, -CO-CH=CH-, J = 16); 7,20
(1H, q, G- H,J=9valJ =2)5); 7,25 (1H, d, Cs-
H, J =2)5); 7,56 (1H, d, C;- H, J = 9); 7,35 -
7,53 (10H, m, cdc proton khdc cta 2 vong
benzen con lai).

IIL,: t°, = 148 - 149°C; hiéu suat 40%; Phé
IR (cm™): 1703 (CO lacton), 1608 (CO xeton),
972(8. ¢y cua trans- vinyl); Pho MS (m/z): 475
(100%) va 477 (M*), C,,H,;0,Cl,; M = 476; Phd
'H-NMR (8- J): 3.85 (3H, s, CH;0-); 7.82 va
6,98 (2H, dd, -CO-CH=CH-, J = 16,5); 7,45 va
7,26(2H, dd, -CH=CH-, J = 16).

Nhu vay cdc dit kién vé phé da ching minh
cho céu tao clia san pham tao thanh. & day co6 1&
nhém axetyl & vi tri 3 (nhém hiit electron) da
gy ra anh hudng lam hoat héa nhém metyl bén
canh (lam tang d¢6 linh dong ctia cac hidro &
nhém metyl ) cho né du stc tham gia phan Gng
ngung tu véi cac andehit thom. Hon nifa, su tinh

CHy oo
CH; 0 COCH;  OHC CH, 0 COCHSCH cHy B
PR R ¢ & i
Ho =
ul i} HO o o w 0

Cau tao cta n6 dugc xac dinh chinh xdc nho
phd cong hudng tir proton: Trén phd khong c6
tin hiéu mot cap doublet dac trung cho chuyén
dich héa hoc ctia nhém frans—vinyl nhu & cac
xeton a,f-khong no, nhung lai cé tin hiéu dac
trung cho chuyén dich héa hoc ctia 2 proton (H*
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toan héa lugng tir cling cho thady mat do dién
tich trén nguyén tr cacbon cua hai nhém metyl
nay ciing xap xi nhau (-0,26 trén nguyén tu
cacbon cia nhém metylaxetyl va -0,21 trén
nguyén tir cacbon cua nhém metyl & vi tri 4). Vi
vy su ngung tu xay ra & ca hai nhém metyl nay
12 hoan toan c6 thé tin tudng dugc. Két qua nay
cting pht hgp véi cac di kién trong tai liéu tham
khao [1].

Mot diéu dac biét 1i thu nita 1a khi thyc hién
phan Gng ngung tu cta 3-axetyl-6-metoxi-4-
metylcumarin(I) véi andehit salixylic, ching toi
cling khong nhan dugc xeton «,f-khong no nhu
& phan trén. San pham phan tng ma ching toi
nhan duoc 1a chat ran tinh thé, c6 mau vang nhat
va t’, = 234 — 235°C. Trén phé hong ngoai clia
n6 c6 cac dinh hap thu manh, dac trung cho dao
dong hoéa tri cia nhém CO & 1694 (CO lacton)
va 1647 (CO xeton). Trén phé khéi lugng c6 pic
ion phan tlr v6i s6 khéi 336 (M"). Tur day ching
toi cho rang san pham nay chinh 1a (6-metoxi-4-
metylcumarin3-yl) (2,3-dihidrobenzofur-2-
yDxeton (C,0H,sO5; M = 336). C6 1€ phan tng
lic dau tao ra xeton «,f-khong no, roi tiép theo
xay ra su cong hgp cua nhém hidroxi & vi tri
ortho vao nhém vinyl dé tao thanh sin phim
cudi cung (IV):

B

0

va HP) & vi trf 3 va mot proton (H°) & vi trf 2 clia
vong dihidrobenzofuran (Giéng nhu phé cia
vong pirazolin [5] da cé trong tai liéu tham
khao). Cu thé nhu sau(O,pm-Ju,): 1,98 (3H, s,
CH,); 3,82 (3H, s, OCH,); 3,25 (1H, d, H*, J =
18); 3,50 (1H, g, H", J = 18 va J = 6); 5,49 (1H,



d, H,J=6); 681 (IH,q,C-H, J=85vaJ =
1); 6,91(1H, tich 6, C,- H, T = 7,5 va J = 1);
7,12 - 7,20 (4H, m, Cy- H, C,- H, C,,-H, va Cs-
H); 7,28 (1H, C-H, T =8.5).

b H 9
CHy 10
AN 11
H 2
7 N\
8 O
THUC NGHIEM

2-Hidroxi-5-metoxiaxetophenon dugc tong
hop theo tai liéu [3], di tir hidroquinon qua céc
budéc diaxetyl hoéa, chuyén vi Fries rdi
monometyl héa.

*Téng hop 3-axetyl-6-metoxi-4-
metylcumarin(I)

Cho vao binh cau ddy tron 3,32 gam (0,02
mol) 2-hidroxi-5-metoxiaxetophenon; 5,2 gam
(5 ml; 0,04 mol) etyl axetoaxetat va 2 gam
CH,COONa khan. Lap sinh han héi Iuu va dun
s6i hoi luu hon hop phan tng suét 16 gio. Dé
nguodi, rét hon hgp phan tng vao nudc da va
khudy déu. Loc hit san phdm tach ra & dang két
tha trén phéu Buchner, rira bang nudc roi dé kho
ngoai khong khi. Két tinh lai tir etanol nhan
duoc céc tinh thé hinh tdm (2,62 gam hay 55%)
mau trang xam, c6 t°, 134 - 135°C.

*Phuong phap chung téng hop cac xeton a, 3
khong no (11, 5)

Cho vao binh cdu ddy tron hon hop cua 3-
axetyl-6-metoxi-4-metylcumarin (I) v&i cdc
andehit thom tuong tng theo ti 1¢ mol 1:1, thém
vao d6 30 ml clorofom va vai giot piperidin lam
xtc tdc roi dun soi hoi luu 8-10 gio. Hon hop
phéan ting lic du tan hét, sau d6 san pham phan
ting dan duoc tao thanh va tach ra & dang tinh
thé ngay khi dang dun néng. Khi két thic phan
ting, loc néng trén phéu Buchner dé 1ay sin
phdm & dang tinh thé. C6 thé rira trén phéu bang
clorofom néng va két tinh lai tir etanol.

Két qua dugc gidi thiéu & bang 1.

*Téng hop cac dan xuat (6-metoxi-4-
arylvinylcumarin-3-yl)arylvinyl xeton (II1,_,)

Tuong tv nhu téng hop céc xeton a,f-

khong no & trén nhung str dung ti 1& mol cta 3-
axetyl-6-metoxi-4-metylcumarin (I) véi cac
andehit thom 1a 1:2. Két qua duoc gidi thiéu &
phan trén.

*Téng hop dan xuat 2-(6-metoxi-4-metyl-
cumarino-3-yl)-2,3-dihidrobenzofuran (IV)

Phan tng tuong tu nhu téng hop cdc xeton
a, /- khong no ¢ trén nhung andehit thom cu thé
l1a andehit salixylic. Két qua duoc gidi thiéu &
phan trén.

KET LUAN

Bing su ngung tu clia 3-axetyl-6-metoxi-4-
metylcumarin v6i céc andehit thom da tong hop
dugc mot diy xeton «,f-khong no mdi. Trong
mot s6 truong hop da nhan duoc san phidm
ngung tu & ca 2 nhém: 3-axetyl va 4-metyl hoac
san pham déng vong 2,3-dihidrobenzofuran
(truong hgp ngung tu véi andehit salixylic). Cau
tao clia céc san pham da dugc xdc dinh boi phd
héng ngoai, phé cong hudng tir proton va phd
khoi lugng.

Cong trinh duoc hoan thanh véi sy gitip do
kinh phi cia chuong trinh nghién citu khoa hoc
co ban trong linh vuc khoa hoc tu nhién.
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