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Khoa Hoa hoc, Truong Pai hoc Khoa hoc Ty nhién, DPHOGHN

SUMMARY

By the reaction of o-acylphenols with ethyl acetoacetate a new series of 3-acetylcoumarine
derivatives were obtained. Some a,f-unsaturated ketones were also synthesized via 3-
acetylcoumarine derivatives by Claisen-Schmidt condensed reaction. Ketones formed via 3-
acetyl-4-methylcoumarine derivatives have interesting structures. The structures of these
compounds were confirmed by IR, 'H-NMR and MS spectroscopic data.

Trong tai liéu tham khao [1], cling nhu trong
mot s6 cong bo trudc day cua ching toi [2, 3],
cac dan xuat axetylcumarin da duoc téng hop va
chuyén héa thanh cdc xeton a,-khong no. Tuy
nhién trong cdc trudng hop nay chi dé cap téi
cdc dan xudt cia cumarin ma nhém axetyl & bén
vong benzen cua phan tir. Trong bai bdo nay

R1
R2 COR?® R2
+ CH;COCH,COOC,H; ~HQ
R® OH R3
R4
(I1-6)
o day:
I.R'= R2 R’=R*=R’=H;
3.R'=R’*=R*=H; R’>= CH,0-; R°= CH;;
5.R'=R*=R*=H; R*= CH,;0-; R°= CH,;

Két qua dugc trinh bay 6 bang 1.

Trén ph6 héng ngoai ciia ching déu xuat
hién cdc vach dac trung cho dao dong hoa tri
ctia nhém CO lacton & viing 1709 - 1725 cm™ va
O xeton & ving 1634 - 1690 cm™ (xem béang 1).
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ching toi nghién ctu phuong phdp téng hop céc
din xuat 3-axetylcumarin, tic 1a téng hop cdc
dan xudt ma nhém axetyl & bén vong piran cta
phén tir cumarin.

Qué trinh dugc thuc hién bing phan iing
gilta cidc o-axylphenol véi etyl axetoaxetat co
mat xdc tic bazo (CH;COONa, piperidin...).

R" RS RT R
I R2 COCH
C%?/COCH Com AN 3
oH =0 R3 o~ o
R4 C2H50 R4
(I.6)
.R'=R*=R*= H; R2= OH; R3= CH,
.R'= R2 R*=H; R*=0OH; R°= CH,
.R'=R’*=0H; R*=H; R*= COCH;; R= CH,

Trén phd cong hudng tir proton cta chiing
thdy xudt hién cdc tin hiéu dac trung cho chuyén
dich héa hoc cua céac proton cia nhém CH; &
2,32 - 2,44 ppm; ctia nhém CH; axetyl & 2,46 -
2,59 ppm; cua cic nhém OH phenol 6 9,87 -



10,77 ppm, ciing nhu cua cic proton khac trong  khoi trung véi phan t khoi cua phan tir, cling

phan tir (xem bang 2). nhu s6 khdi cua cdac ion manh tuong tng (xem
Trén cdc phé khoi lugng cta cdc hop chat  bang 2).

téng hop duoc déu thdy pic ion phan tit c6 s6

Bdng 1: Cac dan xudt 3-axetylcumarin(I, ¢)

S5 Hiéu Phé héng ngoai, cm™
TT Cong thitc T°,.,°C | suat,
9% | Veolacton | veoxeton | veoe | Nhom khac
A A 1239
LS TTR _ ) R
1 T@(ﬂlﬂ 130- 131 | 40 1725 1635 | |37
5
CHy O
PP s
al e CHy 1242,
2 mﬁn 210-211| 25 1710 1677 | a4 | 321401
8
. o /B\
HaCO 4
3 j@\)“l s | 134-135 | 30 | 1711 1690 | 1221 -
7 a i}

4 & L 240-241 | 28 1716 1634 1123 | 3210 (OH)
HO 3 ] 0
CHy O
5 /J[\
5 m Ch | 145-146 | 35 1720 1654 1081 -
HaC0 £ o =0
OH CHy O
" é‘;/iw, 1220, | 3196 (OH)
6 [P 260-261 | 20 | 1709 1675 | 750 | vach rone
HaC Q\N“\cu

Dén xuét 3-axetylcumarin (II;) khi ngung tu véi cac andehit thom trong diéu kién phan ting
Claisen-Schmidt (xtc tdc bazo) da cho mot day cic xeton o,3-khong no:

AN COCHg3 “H,0 AN COCH=CH-Ar
+Ar-CHO ———
o Piperidin o o

O
(11, (1 5)

6 day Ar 1a phenyl, phenyl thé, 5-(p-nitrophenyl)furyl-2 va indolyl-3.
Két qua dugc gidi thiéu ¢ bang 3. tri cia nhém CO lacton & 1704 - 1729 cm™, cla

Trén phd héng ngoai clia cdc xeton déu thay nl}(’)mFO 1ién hop f’ vung 1656 - 1678Acm'1,'zé
xudt hién cac vach dac trung cho dao dong hoa dac biét c6 vach dac trung cho dao dong bién
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Bdng 2: Cac dit kién pho '"H-NMR va MS cuia céc din xuat 3-axetylcumarin (11, 4)

,?.(% Cong thiic 3, ppm m/zcta M* M
s 4 0 7,96 (dd, 1H, C;-H): 7,45 (d, 1H-C,-H)
1 5@(‘1 ChHa 2,59 (s, 3H,COCH,); 775 (m, 1H, C,-H) 188 188
A 8,65 (s, 1H, C,-H); 7,42 (m, 1H, C,-H)
u]
o 5 I gy 2,32 (s, 3H, CH,); 2,47 (s, 3H, COCH,);
2 KJ& . 7,11 (q, 1H, C,-H); 7,15 (d, 1H, Cs-H); 218 218
T 7,29 (d, 1H, Cy-H); 9,87 (s, 1H, OH)
CHy O
Hy 0 ] -i /l!L\I:H 2,39 (S, 3H, CH'%)’ 2’48 (S’ 3H’ COCH3)’
3 ™ | 3.86(s, 3H, CH,0); 7,30 (g, 1H, C-H); 232 232
Uit 7,32 (d, 1H, Cs-H); 7,41 (d, 1H, Cy-H).
CHy O
5 L 10,77 (s, 1H, OH); 7,74 (d, 1H, Cs-H);
4 & H:Q EHa 6,86 (q, 1H, C,+-H); 6,74 (d, 1H, C-H); 218 218
Ho™ 00 2,46 (s, 3H, COCH,); 2,34 (s, 3H, CH,)
CHy O
3o Al 7.62 @ 1H, CoH): 6,90 (dd, 1H, C,-H):
& Hy
5 L 6,82 (d, 1H, Cy-H); 3,89 (s, 3H, CH,0-); 232 232
ECT M M 2,58 (s, 3H, CH,CO-); 2,44 (s, 3H, CH,)
OH CHy D
|
7 4 )\.:H, 10,40 (s, 2H, hai nhém OH);
6 ,kn 7,50 (s, 1H, C,-H);2,65 (s, 3H, COCH,); 276 276
E va 2,46 (s, 3H, COCH,); 2,42 (s, 3H, CH,)
HyC %D
Bdng 3: Céc xeton a,3-khong no (I11, )
Zeton O Hiéu Ph6 héng ngoai cm'™
(1) Ar T "C | 8U8L | veg lac| Voo |5 Nhém khéc
Yo ton | xeton | “CH=CH-
1 Phenyl 172-173 | 35 | 1729 | 1659 | 983 -
2 p-clophenyl 234-235| 37 1720 | 1674 | 986 -
3 p-nitrophenyl 266-267 | 40 | 1725 | 1678 | 967 | 131, 1355(NO,)
. 1530,
4 m-nitrophenyl 228 -229 | 45 1719 | 1658 | 959 1367(NO,)
5 p-dimetylaminophenyl | 216 -217 | 40 1729 | 1678 | 985 -
6 3,4-dioximetylenphenyl | 259 - 260 | 42 1708 | 1661 955 -
. 1513,
7 5-(p-nitrophenyl)furyl-2 | 250 - 251 | 43 1716 | 1657 | 978 1332(NO,)
8 Indolyl-3 254-255| 47 | 1704 | 1656 | 987 3272(NH)
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dang & 955 - 987 cm™ clia nhém trans-vinyl.
Trén phd cong hudng tir proton clia mot s6
xeton a,B-khong no (IIL,, II; va Illy) déu thay
mat di tin hiéu cua nhém CHj; axetyl, trong khi
d6 xuat hién tin hiéu mot cap vach doi & ving
7,75 - 8,05 ppm va 7,67 - 7,93 ppm véi dang
hiéu (ing mai nha va hang s6 tuong tic spin-spin
J =15,7 - 16,0 Hz, diéu nay mot 1an nita chiing
minh cdu hinh #rans cia nhém vinyl trong phan
tir. Riéng phé cua xeton III; khong thay c6 cip
vach doi nhu phd cua II1,va IIl;, ma chi cho mot
tin hiéu vach don tng v6i 2 proton & 7,84 ppm.
(C6 thé do anh hudng hiit electron manh cla
nhém NO, nén céc proton cia nhém vinyl c6 do

chuyén dich héa hoc nhu nhau va do dé trén phé
chi xudt hién mot vach don ung vé6i 2H). Tuy
nhién, trén phé khoi luong clia xeton III; ¢6 pic
ion phan tit v6i s6 khoi trung vé6i phan t khoi
ctia hgp chat (M*= 321).

Khéc v6i 3-axetylcumarin thuan tuy, cic
dan xudt 3-axetyl-4-metylcumarin khi phan dng
v6i cac andehit thom da xay ra su ngung tu
chang nhitng & nhém metyl xeton ma con ca &
nhém metyl & vi tri 4. Do anh hudng hoat héa
ctia nhém axetyl & vi tri 3 ma nhém metyl & vi
tri 4 tr& nén hoat dong hon, do d6 ciing tham gia
ngung tu v6i céc andehit thom (kiéu phan tng
tao ra stinben). So d6 phan ing nhu sau:

CHj3 CH=CH-Ar
RS COCH RS COCH=CH-A
N 3 2H,0 N '
+2 Ar-CHO ———
R7 o 0 Piperidin R7 o o
(Vi)
o day:

1.R®= OH; R’ = H; Ar = m-nitrophenyl;
3.R°=H; R’= OH; Ar = m-nitrophenyl;

2.R°= OH; R’ = H; Ar = 3,4-dioximetylenphenyl
4. R°=H; R”= OH; Ar = 3 4-dioximetylenphenyl

Ciu tao clia cdc hop chét nay da dugce xdc dinh bing phd cong hudng tir proton va phd khoi

lugng (bang 4).
Bdng 4: Cac hogp chét diaryliden cua 3-axetyl-4-metylcumarin (IV )
Hop Cong thiic Hiéu M
chat %, suat, | O cuecu. » J M
v R | R7 Ar .C 1(1% ct=cn-» ppm (J) (m/z)
. 7,93 va 7,28 (16)
1 |OH| H |m-nitrophenyl 165-167| 35 7.62v27.69 (16.5) - -
3.4- 7,54 va 6,92 (16,4)
2 |OH| H dioximetylenpheny] 260-261| 33 7.19v2 6.89 (16.5) 482 482
. 7,84 va 7,29 (16,5)
3 H | OH |m-nitrophenyl 245-246| 37 7,61 va7.07 (16.4) 484 484
3.4- 7,53 va 6,92 (16)
4 H | OH dioximetylenphenyl 242-243) 35 7,21 va 6,87 (16) i )

Trén phé cong hudng tir proton thdy cac tin
hiéu proton phti hop véi s6 proton ¢ trong phan
tu, trong d6 mat di tin hiéu cta cac proton clia
hai nhém metyl trong hgp chét dau va xudt hién

hai cap vach doi & vung 7,13 - 7,19 va 6,29 -
7,29 ppm déu véi dang hiéu ing mai nha c6 gia
tri tuong tac spin-spin J = 16 - 16,5 Hz, di¢u nay
n6i 1én ca hai cap vinyl déu & céu hinh trans.
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Hon nita 2 trong s6 4 hop chat (da dugc ghi phé
khoi luong) ciing cho s6 khdi clia pic ion phan
ta (M") tring v6i phan ti khoi ctia hop chat thu
duoc.

Tu céc dit kién d6 c6 thé tin tudng rang cdc
hop chét chiing to6i thu duge 1a ding vé6i cong
thic du kién. Hon nita cac tinh toan héa lugng
tu cling cho thady mat do dién tich & ca hai nhém
metyl 1a twong duong nhau, do vay kha nang
xay ra phan tng ngung tu ctia cd hai nhém
metyl v6i cac andehit thom 12 hoan toan c6 thé
duoc.

THUC NGHIEM

Ph6 hong ngoai ghi tréen mdy FT-IR 1801
Shimadzu tai khoa Héa hoc - Truong PHKHTN
- DPHQGHN duéi dang ép vién v6i KBr. Pho
khoi lugng ghi trén may MS-Engine 5989 HP va
phé 'H-NMR ghi tréen mdy DRX 500 & Phong
cdu tric, Vién Héa hoc, Vién Khoa hoc va Cong
nghé Viét Nam.

1. Phuong phap chung tong hop cac dan xuat
3-axetylcumarin (II, )

Dun s6i hoi luu héon hop géom 0,01mol
axylphenol va 0,01 mol etyl axetoaxetat trong
suot 8 - 10 gio v6i su c¢6 mat cua 0,1g
CH;COONa lam xiic tac. D€ nguoi rdi rét hén
hop phan tng vao 200 ml nude lanh, khudy déu,
loc hiit 14y c4c tinh thé tach ra. Két tinh lai tir
ancol etylic hodc tir hén hgp ancol etylic-nudc =
1:1 (theo thé tich). Két quéa duoc gidi thiéu trong
bang 1.

2. Phuong phap chung tong hop cac xeton
o,B-khong no
* Tong hop tir 3-axetylcumarin (111, 5)

Dun s6i héi lwu hén hop 0,0lmol 3-
axetylcumarin va 0,01 mol andehit thom tuong
ung vao trong clorofom véi vai giot piperidin
lam xdc tic trong suot 15 - 20 gio. Hén hop
phan tng ldc ddu tan hét, sau d6 san pham tao
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thanh tach ra & dang két tua. Khi két thic phan
ting, loc hit néng dé 14y san phdm. Rira bang
clorofom néng. C6 thé két tinh lai tir etanol. Két
qua ghi 6 bang 3.

* Tong hop tir 6- hodc 7-hidroxi-3-axetyl-4-
metylcumarin (IV )

Tuong tu nhu téng hop tir 3-axetylcumarin,
nhung trong truong hop nay phai st dung 0,02
mol andehit thom phan tng vé6i 0,01 mol dan
xudlt 3-axetyl-4-metylcumarin va thoi gian dun
tir 25 - 28 gio. Két qua dugc trinh bay & bang 4.

KET LUAN

Bang phan tng cta cdc o-axylphenol véi
etyl axetoaxetat dd téng hop duoc mot diy cdc
dan xudt 3-axetylcumarin, ma tir cic dan xuat
nay khi ngung tu véi cic andehit thom da cho
cac xeton a,f3-khong no tuong ting hoac cac dan
xuat loai diaryliden ctia 3-axetylcumarin (néu &
vi tri 4 cua vong cumarin c6 nhém metyl).

Cau tao cta cac hop chat da dugc xac dinh
nho phé hong ngoai, phé cong hudng tir proton
va phé khoéi luong.

Cong trinh nay duoc hoan thanh véi sy gitp
dd kinh phi cua chuong trinh nghién ciiu khoa
hoc co bdn trong linh viuc khoa hoc tu nhién.
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