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TONG HOP MQT SO DAN XUAT
CUA 7-HYDROXY-4-METHYLCOUMARIN

NGUYEN TIEN CONG’,
NGUYEN THI MY ANH™, NGUYEN THI HONG THAI”

TOM TAT
Xudt phat tir resorcinol va ethyl acetoacetate, da tong hop dwoc 7-hydroxy-4-
methylcoumarin (1). Brom hoéa (1) trong cdc diéu kién khac nhau cho san pham la 3-
bromo-7-hydroxy-4-methylcoumarin (2) hogc 3,6,8-tribromo-7-hydroxy-4-methylcoumarin
(3); trong khi phan itng thé nucleophile cia (1) véi cac chloroacetamide cho ba dan xudt
2-[(4-methyl-2-0x0-3,4-dihydro-2H-chromen-7-yl)oxy]acetamide (4a-c) arong iéng. Cdu
trdc cua cac chdt (2-4) da duwoc xac nhdn qua pho IR va phé *H-NMR cua ching.
Tar khoa: 7-hydroxy-4-methylcoumarin, acetamide, brom héa.
ABSTRACT
Synthesizing some derivatives of 7-hydroxy-4-methylcoumarin
Starting from resorcinol and ethyl acetoacetate, 7-hydroxy-4-methylcoumarin (1)
was synthesized. Bromination (1), in different conditions, yielded 3-bromo-7-hydroxy-4-
methylcoumarin (2) or 3,6,8-tribromo-7-hydroxy-4-methylcoumarin (3) while nucleophilic
substitution of (1) with chloroacetamides yielded three 2-[(4-methyl-2-0x0-3,4-dihydro-
2H-chromen-7-yl)oxy]acetamide derivatives (4a-c) respectively. The structures of the (2-4)

compounds were confirmed by IR and *H-NMR spectral data.
Keywords: 7-hydroxy-4-methylcoumarin, acetamide, bromination.

1.  Patvandé

Coumarin va dan xuét thugc vao
nhém hop chat chua khung chromen la
nhém hop chét c6 hoat tinh sinh hoc hét
sac phong phi. Hop chat 7-hydroxy-4-
methylcoumarin va céc dan xuat thé
brom cua né dwgc thdy cd hoat tinh
khang con trang [3], gay chét té bao ung
thu [5] trong khi mot s dan xuit cua
chat nay véi nhom chirc amide dugc thiy
cO tac dung khang viém, giam dau [7]
hay khang serotonin (dung trong diéu tri
bénh tam than) [8]. Hoat tinh khang khuén
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cua cac din xuét khac cua 7-hydroxy-4-
methylcoumarin cling da duoc béo céo
trong tai liéu [2] trong khi mot sb amide
chira khung chromen duoc thay cé kha
ning khang virut va lam giam khdi u [4].
B4o c4o nay trinh bay viéc tong hop mot
s6 dan xuat thé brom ¢ khung chromen
va cac dan  xuit dang  [(4-
methylcoumarin-7-yl)oxy]acetamide.
2. Thwc nghiém

7-Hydroxy-4-methylcoumarin (1)
duoc tdng hop tir resorcinol va ethyl
acetoacetate theo phuong phap déd duoc
mo ta trong tai liéu [1].

Cac dan xuét cua (1) dugc tong hop
theo so dd thuc nghiém dudi day:
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Téng hop 3-bromo-7-hydroxy-4-
methylcoumarin (2): Vira lic vira thém
tur tr dung dich cua 4,0g brom (25mmol)
trong 10ml acid acetic vao dung dich cua
4,409 (25mmol) 7-hydroxy-4-
methylcoumarin (1) d& dugc hoa tan
trong mot luong vira du acid acetic.
Trong qué trinh thao tac, gitt nhiét do
phan ung khong vuot qua 20°C. Sau khi
thém hét brom, nang dan nhiét d6 phan
mg dén nhiét do phong, dé qua dém roi
d6 hén hop phan tng vao nuée da. Loc
ldy chat rin, két tinh trong ethanol — nuéc
thu dwgc chat rin mau vang nhat c6 nhiét
d6 nong chay 210-212°C. Hiéu suit 46%.

Tong hop  3,6,8-tribromo-7-
hydroxy-4-methylcoumarin (3): Vua
lic vira thém tur tir dung dich caa 12,09
brom (75mmol) trong 10ml acid acetic
vao dung dich & 60°C cua 4,409
(25mmol) 7-hydroxy-4-methylcoumarin
da duogc hoa tan trong mét lwong vira du
acid acetic. Sau khi thém hét brom, tiép
tuc gitr nhiét do & 60°C trong 2 gio sau
d6 1am ngudi dén nhiét 6 phong roi d6
hdn hop phan tng vao nudc da. Loc ldy
chat ran, két tinh trong ethanol — nudc
thu dwgc chat rin mau vang nhat c6 nhiét
d6 nong chay 245-246°C. Hiéu suit 38%.
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(4a-c)

(4a: R=H; 4b: R = CgHs;
4c: R =4-NOZCGH4)

Tong hop cac hep chat [(4-
methylcoumarin-7-yl)oxy]acetamide
(4a-c): Hoa tan 0,01mol 7-hydroxy-4-
methylcoumarin trong acetone trong binh
cau 100ml. Cho thém 0,59 K2CO3 va
0,01mol 2-chloroacetamide roi khudy va
dun hdi luu hdn hop phan ung trong 6
gio. Bé ngudi hdn hop sau phan @ng roi
d6 hén hop phan tng vao nude da. Loc
ldy chit rin dem két tinh lai trong dung
moi ethanol-nudc (4a, 4c) va DMF (4b).

Ph6 hdng ngoai cac chat khao sat
dugc do theo phuong phap ép vién voi
KBr, may do Shimadzu FTIR 8400S tai
Khoa Héa, truong Pai hoc Su pham
TPHCM.

Phé cong huong tir proton duoc do
trong dung mdi DMSO (chat chuin noi
TMS) trén may do Brucker NMR Avance
500MHz tai Vién Hoéa hoc, Vién Khoa
hoc va Cong nghé Viét Nam, Ha Noi.

3. Kétqua va thao luan

7-Hydroxy-4-methylcoumarin (1)
dugc chdng t6i tong hop trude day [1]
qua phan ung ngung tu Pechmann gitra
resorcinol va ethyl acetoacetate khi cé
mat H2SO4 dic ¢ 0-5°C. Cac dir liéu
nhiét d6 nong chay, phd IR va phd NMR
da xac nhan sy tao thanh san pham nay.
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Ca (2) va (3) déu la nhitng hop chit
c6 hoat tinh khang con trang [3]. Bé tong
hop hop chit (2) tir hop chat (1), tac gia
[3] da st dung tdc nhan brom hda la
KBrOs/ HBr. Ching tdi ciing tim thay tai
licu mo ta phuong phap tong hop (2) tir
(1) voéi tdc nhén brom hoa la dioxan
dibromide trong diéu kién khéng dung
moi [9].

Trong diéu kién cua minh, ching
t6i tién hanh brom hoa (1) truc tiép bang
brom (st dung cung duong lugng brom
va thuc hién phan @ng ¢ nhiét do thap) va
ciing thu dwoc san pham c6 nhiét d6 néng
chay phu hop vai sb liéu ma tai liéu [3, 9]
d4 mo ta. Cac dit lieu vé& phd cua hop
chat (2): IR: 3300cm™* (vo-H), 1726cm™
(vc=0), 1592cm™ (vC=C thom), 741cm™(v
c-Br); *H-NMR: & 10,68 (1H, singlet, O-
H), 8 7,71 (1H, doublet, °J = 8,5Hz, Ar-
H), & 6,84 (1H, doublet-doublet, *J =
8,5Hz, *J = 2,5Hz, Ar-H), 5 6,74 (1H,
doublet, *J = 2,5Hz, Ar-H), & 2,55 (3H,
singlet, CH3) ciing kha phu hop véi dac
trung vé phd cua hop chat 3-bromo-7-
hydroxy-4-methylcoumarin [3]. Tuong
tac spin-spin cua cac proton ¢ ving thom
caa san pham cho thay day 1a cac proton
& C&c vi tri 1,2 va 4 trén vong benzen.
Diéu d6 ching to rang brom da thé vao vi
tri s6 3 trén khung chromen.

Hop chét (3) ciing da dugc diéu ché
tir (1) bang cach brom héa véi tac nhan 1a

HBr/ H,0, [3]. Bing viéc sir dung lwong
du brom va tién hanh phan tng ¢ 60°C,
ching t6i ciing thu dugc san pham (3) khi
tién hanh brom héa (1) truc tiép bing
brom. Céc dit liéu vé nhiét d6 néng chay
va phd cua san pham ma ching t6i thu
duoc kha phu hop véi dit liéu vé hop chat
3,6,8-tribromo-7-hydroxy-4-
methylcoumarin dd dugc mé ta trong tai
liu [3]: IR: 3302cm™ (v O-H), 1726cm™
(v ¢c=0), 1592cm™ (v C=C thom), 741cm™
(v c-Br). '"H-NMR: & 8,07 (1H, singlet,
Ar-H), 6 2,58 (1H, singlet, CHy).

Pé tong hop cac hop chat amide
(4a-c), chang téi thyc hién phan wng
Williamson gitra 7-hydroxy-4-
methylcoumarin va cac 2-
chloroacetamide trong acetone (dung moi
phi proton) khi c6 mat K,COs. Phan tng
Xay ra theo co ché thé nucleophile Sy2 dé
tao thanh cac san pham mong muén. Dic
diém ndi bat trén phd IR cua cac amide
(4a-c) la su xuét hién pic hap thu ¢ ving
trén 3300cm™ dac trung cho dao dong
hoa tri caa lién két N-H; dong thoi bén
canh pic hip thy dic trung cho lién két
C=0 lacton & gan 1710cm™ con xuét hién
thém pic hap thu manh & gan 1685cm™
dac trung cho dao dong hoa tri cua lién
két C=0 ¢ chuc amide. Két qua tong hop
va céc pic hap thu tiéu biéu trén phd IR
cuia cac amide (4a-c) duoc tom tit & bang
1.
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cua cac hop chat (4a-c)

Bdng 1. Két qua tong hop va mét sé hdp thy tiéu biéu trén pho IR

Hop | ) Hiéu suat Phé IR (v, cm™)

chat | ™ (%) N-H C-H C=0 C=C 1om
4a | 235-236 50 3441 3181 2950 | 1738 1697 | 1626 1600
4b | 212-213 58 3369 3077 2916 | 1705 1680 | 1620 1601
ac | 275-277 65 3349 3094 2916 | 1709 1686 | 1628 1597

Phé 'H-NMR cua cac amide (4a-c) déu xuét hién day du céc tin hiéu voi cuong
dd nhu dy kién. Dua vao dic diém cAu tao cua cac amide, chung t61 da tién hanh quy
két cac tin hiéu va biéu dién két qua quy két & bang 2.
Bdng 2. Tin hiéu trén phé *H-NMR cua céc amide (S, ppm va J, Hz)

4 CH3
5
NG’
2L ; 0
o~ 0 O—C?HZE)‘C‘:—NII—LR
Hop chat (4a) (4b) (40)
12 13 12 13
R=H R:—@u R:@NOZ
vitri 1615 16 15
3 6,23 (1H), d,"J=1,0 6,23 (1H), d,*J=1,0 6,23 (1H), d, *J=1,0
4 2,40 (3H), d,*J=1,0 |2,40 (3H),d,*J=1,0 2,40 (3H), d, “J=1,0
5 7,71 (1H), d,%J=9,0 |7,73 (1H), d,3J=85 7,73 (1H), d, *J=85
6 704  (1H), d-d,| 7,06 (1H), d-d, | 7,06 (1H), d-d,
3J=9,0,4=25 3)=8,5,4J=2,5 8J=8,5,4J=25
8 6,95 (1H), d ,*J=2,5 | 7,02 (1H),d,“J=2,5 7,04 (1H), d, “J=2,5
9 457 (2H), s 485 (2H), s 4,93 (2H), s
11 7,61 (br), 7,43 (br) |10,14 (1H), s 10,74 (1H), s
12, 16 - 7,63 (2H), d,*J=75Hz | 7,90 (2H), d, %)=75
- 7,33 (2H), d-d, [ 8,24 (2H), d, °J=75
13,15 %),=7,5,%,=85
14 - 7,09 (1H), t, *J=8,5 -

hiéu & dang doublet véi hiang sb tach *J =
1,0Hz. Khi d6, 1€ ra proton & vi tri 3 sé
cho tin hiéu ¢ dang quartet véi ti I¢
cuong d6 (1:3:3:1). Tuy nhién, c6 I€ do

Ph6 *H-NMR cua cac amide (4a-c)
déu thay c6 sy tach tin higu do twong tac
spin-spin gitra cac proton ¢ vi tri 3 va 4’.
Vi li do nay, cac proton ¢ vi tri 4’ cho tin
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cuong do quéa thap nén cac tin hiéu ¢ hai
bién d4 13n vao duong nén va may chi ghi
nhan dugc hai tin hiéu & giira va trén phd
tin hiéu caa proton H* xuat hién ¢ dang
doublet. Céc proton H® cho tin hiéu
singlet véi cudong d6 twong ddi bang 2 &
4,57-4,93ppm, kha phu hop vai dir ligu
vé phdé proton cua cac (coumaryl-7-
yloxy)acetamide ma tai liéu [4] d& mo ta.
Két qua & bang 2 cho thiy tin hiéu cua
nhédm nay chiu anh huong rd rét cua hiéu
ng electron cua nhom thé gan trén vong
benzen cua amide thé. Voi amide chua
thé 4a, cac proton trong nhém amide
>C(0O)-NH, cho 2 tin hiéu riéng biét trén
phd. Nguyén nhan 1a do sy cong hudng
lam cho lién két N-C mang mét phan tinh
chat caa lién két doi lam cho 2 proton
trén & vao vi tri syn / anti véi lién két doi

C=N va tr& nén khong tuong dwong. Két
qua nay hoan toan phu hop véi dic diém
vé phé 'H-NMR cua amide ma tai liéu
[6] @& mb ta.
4.  Kétluan

P tong hop duoc 2 dan xuat chira
brom la 3-bromo-7-hydroxy-4-
methylcoumarin  va  3,6,8-tribromo-7-
hydroxy-4-methylcoumarin  bang phan
ung brom hoa 7-hydroxy-4-
methylcoumarin tuong Gng & nhiét do
thdp va & 60°C. Phan wng gita 7-
hydroxy-4-methylcoumarin véi cac 2-
chloroacetamide da tao thanh 03 dan xuét
loai 4-methylcoumarin-7-
yloxyacetamide. Cau tric cua 05 hop
chat téng hop duoc d dugc x4c nhan qua
phd IR va phé *H-NMR caa ching.
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