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Khoa Héa hoc, Triong Pai hoc Khoa hoc T nhién, DHOGHN

SUMMARY

By the reaction of o-acylphenals with ethyl acetoacerate 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 svructures. The structures of these
compounds were confirmed by IR, 'H-NMR and MS spectroscopic data.

Trong tai liéu tham khao [1], ciing nhu trong
mot s6 cong bo trudc day cua ching toi [2, 3],
cdc din xudt axetylcumarin da dugc tdong hgp va
chuyén héa thanh cdc xeton a,B-khong no. Tuy
nhién trong cdc trudng hgp nay chi dé cap t6i
cdc din xuat clia cumarin ma rhém axetyl & bén
vong benzen ciia phan tr. Trong bai bdo nay

Rl
R2 CORS R?
+ CH;COCH,COO0C,H; -HaQ
34 OH R*
R4

{I1.0)
& day:
1W—W—3—W=W:m
3.R'=R*=R"'= H; R*=CH,0-; R*= CH;;
5.R'=R*=R*=H; R'= CH,0-; R*= CH,;

Két qua duge trinh bay ¢ bang 1.

Trén phd héng ngoai clha chiing déu xuat
hién cac vach dac urung cho dao dong héa tri
cta nhém CO lacton ¢ viing 1709 - 1725 em’™' vi
O xeton & viing 1634 - 1690 cm’ (xem bang 1).
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chdng 161 nghién ctru phuong phép tong hop céc
din xuat 3-axetylcumarin, tic 13 t6ng hop cic
dan xuit ma nhém axelyl & bén vong piran clia
phan tr cumarin.

Qud trinh duge thuc hién bing phan ing
giita cac o-axylphenol véi etyl axetoaxetat ¢6
mat xdc tic bazo (CH,COONa, piperidin...).

R' RS RTOR?
é\\‘"\‘c/COCH (1H50H
f
oH 0
R4 CoHsO
{116}
.R'=R*=R*=H; R?= OH; R°=CH;
.R'=R°’= R'1 H; R'= OH; R°= CH,
.R'=R*=0H; R"= H; R'= COCH,; R*=CH,

Trén phd cong huéng wr proton cla ching
thdy xudt hién cdc tin hiéu dic trung cho chuyén
dich hda hoc cla cdc proton cua nhom CH, &
2,32 - 2.44 ppm; cia nhém CH; axetyl & 2,46 -
2,59 ppm; clia cdc nhém OH phenol & 9,87 -



10,77 ppm, ciling nhu cua cdc proton khdc trong
phan tr (xem bang 2).

Trén cdc phd khoi lugng cta cdc hop chat
t6ng hgp duge déu thay pic ion phan tir ¢6 s

khai tring v4i phan tir khoi cua phan tir, ciing
nhu s6 khdi cla cdc ion manh twong ng (xem

bang 2).

Bang I: Cic dan xudl 3-axetylcumarin(Il, ¢)

5 Hiéu Phé hong ngoai, em’’
TT Cong thire T..°C | suat, )
g | Veolacton | v, Xeton | vgoe | Nhom khic
O
NN 1239
i ﬁm CHy 130- 131 | 40 1725 1635 (13 -
. 137
/ 3
o A I 1242
) L - ,
2 m% 210-211 | 25 1710 1677 | \Tao | 3214 0H)
8
; CH;,/B\
HaCO 4
3 l “a 1 134-135 | 30 1711 1690 1221 -
7 0 a
b
2 0
‘ 5 IZH/LL
4 6 l CHa 1 240-241 | 28 1716 1634 1123 | 3210 (OH)
HO 0 a
b
5 CHy O
5 6 ‘IJ‘CH: 145 - 146 | 35 1720 1654 1081 -
HalO 030
[
OH CH O
HO 4)‘\
Y 1220, | 3196 (OH)
6 Lk, 260-261 | 20 1709 1675 1189 | “vach rong
HyC \\\‘0

Déan xudt 3-axetylcumarin (II,) khi ngung tu véi cdc andehit thom trong diéu kién phan ing
Claisen-Schmidt (xtc tic bazo) da cho mot day cic xeton o,3-khong no:

@KICOCH\?
O O

(11)

+ Ar-CHO

-H,0
Piperidin

(M 8)

¢ day Ar ta phenyl, phenyl thé, 5-(p-nitrophenyl)furyl-2 va indolyl-3.

Két qua duge gidi thieu & bang 3.

Trén phd héng ngoai cia cdc xeton déu thay

xuflt hién cic vach dic mung cho dao dong héa

COCH=CH-Ar

X
o 0

tri ¢hia nhém CO lacton & 1704 - 1729 cm’, cla
nhém CO lién hop & viing 1656 - 1678 cm’', va
dac biét ¢d vach dic trung cho dao déng bién
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Bdng 2: Céc dit kién pho '"H-NMR vi MS clia cic dan xuét 3-axetylcumarin (I1,¢)

T
,[S,?. Céng thitc | 8, ppm m/zciua M* M
5 4 /ﬁ\ 7,96 (dd, 1H, Cs-H); 7.45 (d, 1H-Cy-H)
1 Bm CHa 2.59 (s, 3H,COCH,); 7,75 (m, 1H, C;-H) 188 188
T o 8,65 (s, 1H, C,-H): 7,42 (m, 1H, C;-H)
u}
w 3 0 2,32 (s, 3H, CH,); 2,47 (s, 3H, COCH,);
2 “‘J cHe 7.11 (q. 1H, C,-H); 7,15 (d, 1H, Cs-H):; 218 218
T oS 7,29 (d, 1H, Cy-H); 9,87 (s, 1H, OH)
CHy O
neo 34 I 2,39 (s, 3H, CH,); 2.48 (s, 3H, COCH,);
3 m 2 | 386(s, 3H, CH,0); 7,30 (q, IH, C-H), | 232 232
A 732 (d, 1H. C-H); 7.41 (d, IH, CoH). |
a O
s 0 Py 10,77 (s, LH, OH); 7,74 (d, 1H, C,-H);
4 m s | 686(q, IH, Co-H); 6,74 (d, TH, Cy-H); 218 218
Mo~ 0”0 2,46 (s, 3H, COCH,); 2,34 (s. 3H, CH,)
CHy O
A \)LCH, 7,62 (d, tH, Cs-H): 6,90 (dd, [H, Co-H);
5 IS 6,82 (d, IH, Cy-H): 3,89 (s, 3H, CH,0-); 232 232
Haco” N o0 2,58 (s, 3H, CH,CO-); 2,44 (s, 3H, CH,)
OH Chy O
|
Ho 4 )\I:H, 10,40 (s, 2H, hai nhém OH}),
6 ,ED 7.50 (s, 1H, C,-H);2,65 (s, 3H, COCH,); 276 276
7 va 2,46 (s, 3H, COCH,); 2,42 (s, 3H, CH,)
Mt g
Bdng 3: Cac xeton o,-khong no (111, )
Xeton N o o 1::::1 l Phé héng ngoai cm’™
ne» - ’ AY ac A" . .
(I11) o Ct%n xefgn S.cnecn. | Nhom khéc
1 Phenyl 172-173 | 35 | 1729 | 1659 | 983 ]
2 p-clophenyl 234-235 | 37 1720 1 1674 | 986 - ‘
3 p-nitrophenyl 266 - 267 | 40 1725 | 1678 | 967 | 131, 1355(NO,) |
. 1530,
4 m-mt.rophenyl 228-229{ 45 1719 | 1658 | 959 1367(NO,)
5 p-dimetylaminophenyl | 216-217 | 40 1729 1 1678 983 -
6 | 3.4-dioximetylenphenyl | 259-260 { 42 | 1708 @ 1661 | 955 _
- 1513,
7 5-(p-nitrophenyDfuryl-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’' ctia nhom trans-vinyl.
Trén phé cong hudng tir proton clia mot s&
xeton o.,fB-khong no (IT1,, 1T, va IIT,) déu thdy
mit di tin hiéu cua nhém CH; axetyl, trong khi
dé xudt hién tin hiéu mot cap vach ddi & ving
7,75 - 8,05 ppm va 7,67 - 7,93 ppm v&i dang
hiéu dng mdi nha va hang s6 tuong tac spin-spin
J =157 - 16,0 Hz, diéu nay mat 1an nira chiing
minh ciu hinh frans cua nhém vinyl trong phan
tir. Riéng pho clia xeton 111, khong thdy ¢6 cap
vach doi nhu phé cia ITLva [T, ma chi cho mot
1in hiéu vach don g véi 2 proton & 7,84 ppm.
(Cé thé do énh hudng hit electron manh cla
nhém NO, nén céc proton ciia nhém vinyl cé do

chuyén dich héa hoc nhu nhau va do dé6 trén phé
chi xuat hién mot vach don Gng v6i 2H). Tuy
nhién, trén phd khéi lugng cha xeton 1, ¢d pic
ion phan tir vgi s6 khéi tring véi phan tir khoi
cua hgp chit (M™=321).

Khidc v6i 3-axetylcumarin thuan tuy, céc
dan xudt 3-axetyl-4-metylcumarin khi phan dng
V@i cdc andehit thom di xay ra sy ngung tu
chang nhimg & nhém metyl xeton ma con ca &
nhém metyl O vi trf 4. Do dnh hudng hoat héa
cua nhom axetyl ¢ vi tri 3 ma nhom metyl & vi
tri 4 tréy nén hoat dong hon, do dé ciing tham gia
ngung tu véi cac andehit thom (kiéu phan uing
1ao ra stinben). So d6 phén tng nhu sau:

CHs CH=CH-Ar
RS COCH RS COCH=CH-A
N ’ -2H,0 = '
+2 Ar-CHO ———
R7 o o Piperidin R? o o
(Vi)

& 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

C#u tao cia cic hop chat nay di duoc xic dinh bang phé cong huodng tit proton va phé khéi

lugng (bang 4).
Bdng 4: Cic hop chat diaryliden cha 3-axetyl-4-metylcumarin (V)
Hop Cong thirc Higu M
chat Crec sudl, | 8.cy—cu» ppm (J) M
v | R | R Ar % (m/z)
. 7,93 va 7,28 (16)
I |OH| H |m-nitrophenyl 165-167| 35 7,62 va 7.69 (16.5) - -
3,4- 7.54 va 6,92 (16,4)
2 |OH| H dioximetylenpheny] 260-2611 33 7.19 v2 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
34- 7,53 va 6,92 (16)
4 H | OH dioximetylenphenyl 242-243) 35 7,21 va 6,87 (16) i i

Trén phé cong hudng tlx proton thay cdc tin
hiéu proton phit hgp véi s6 proton ¢6 trong phéan
tir, trong dé mdt di tin hiéu cia cdc proton cla
hai nhém metyl trong hop chat diu v xuat hién

hai cap vach doi & ving 7,13 - 7,19 va 6,29 -
7,29 ppm déu véi dang hién ing mai nha c6 gid
tri twong tdc spin-spin J = 16 - 16,5 Hz, diéu nay
néi lén céd hai cdp vinyl déu & cau hinh trans.
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Hon nita 2 trong s6 4 hop chét (di duge ghi phé
khoi luong) ciling cho s¢ khdi cla pic ion phan
tit (M") tring vdi phén tr khéi cua hgp chét thu
dugc.

Tir cdc dit kién d6 c6 thé tin tudng ring céc
hop chat chiing toi thu duge 1a ding véi cong
thirc dy kién. Hom nita cdc tinh todn hda luong
tir ciing cho thdy mat do dién tich & ca hai nhém
metyl la twong duong nhau, do viy kha nang
xay ra phan img ngung tu cua ca hai nhém
metyl véi cdc andehit thom 14 hoan toan cé thé
duoc.

THUC NGHIEM

Phé hong ngoai ghi trén may FT-IR 1801
Shimadzu tai khoa Héa hoc - Truong DPHKHTN
- BPHQGHN dudi dang ép vién véi KBr. Phé
khoi luong ghi trén mdy MS-Engine 5989 HP va
phé 'H-NMR ghi trén mdy DRX 500 & Phong
cau tric, Vién Hoa hoe, Vien Khoa hoc va Cong
nghé Viét Nam,

1. Phuong phép chung téng hop cac din xuat
3-axetylcumarin (II, )

Pun s6i héi luu hén hop gém 0.01mol
axylphenol va 0,01 mol etyl axetoaxetal trong
subt 8 - 10 gio voi sy ¢é miat cia 0,1g
CH,COONa lam xic tdc. Dé nguoi r6i rét hén
hop phin ting vao 200 ml nude lanh, khudy déu,
loc hiit 14y cdc tinh thé tdch ra. K&t tinh lai tir
ancol etylic hodc tir hon hgp ancol etylic-nudc =
1:1 (theo thé tich). K&t qua duge gidi thiéu trong
bang 1.

2. Phuong phap chung téng hop cic xeton
a,pB-khong no
* Tong hop i 3-axetyicumarin (1, )

PBun s6i hoi luu hén hop 0,0lmol 3-
axetylcumarin va 0,01 mol andehit thom tuong
Ung vao trong clorofom vdi vai giot piperidin
lam xic tdc trong sudt 15 - 20 giv. Hén hop
phan tng kic ddu tan hét, sau d6 san phim tao
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thanh tich ra 6 dang két tha. Khi két thic phan
tng, loc hit néng dé ldy san phdm. Rua bang
clorofom néng. Cé thé két tinh lai tir etanol. Két
qua ghi & bang 3.

* Tdng hop nr 6- hodc 7-hidroxi-3-axetyl-4-
metylcumarin (IV, )

Tuong tu nhur tdng hop tir 3-axetylcumarin,
nhung trong trudng hop nay phai sir dung 0,02
mol andehit thom phan dng voi 0,01 mot dan
xudt 3-axetyl-4-metylcumarin va thdi gian dun
tir 25 - 28 git. Két qua duge trinh bay & bang 4.

KET LUAN

Bing phén ing cia cic o-axylphenol véi
etyl axetoaxetat di tong hop duge mot day céc
dan xudt 3-axetylcumarin, ma tir ciac din xuft
nay khi ngung tu véi cdc andehit thom dd cho
cdc xeton a,f-khong no twong dng hoic cic dan
xuat loai diaryliden cua 3-axetylcumarin (néu &
vi tri 4 ctia vong cumarin c6 nhém metyl).

Ciu tao ciia cdc hop chat da duge xdc dinh
nh& phé hong ngoai, phé cong hudng tir proton
va pho khéi lugng.

Cong trinh nay dwoc hoan thanh vaoi s giip
da kinh phi cua chwong trinh nghién citn khoa
hoc co bdn trong linh vire khoa hoc ne nhién,
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