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ABSTRACT

Two flavonoids, kaempferol (1) and liquiritigenin (2) were
extracted and isolated from the ethyl acetate fraction of the leaves
of Cassia fistula. Their structures were elucidated by 1D and 2D
NMR spectral analysis and comparison with published data.

TOM TAT
Hai hop chit flavonoit, kaempferol (1) va liquiritigenin (2) da

dwge phén ldp tir dich chiét etyl axetat ld muong hoang yén. Cau
truc cac hop chdt duoc xac dinh dua vao pho cong huong tir hat

nhadn I chiéu, 2 chiéu va két hop voi tai liéu tham khdo.
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1 MO DPAU

Cay Mudng hoang yén c6 tén khoa hoc 1a
Cassia fistula L., thugc ho Vang (Caesalpiniaceae).
Hién nay, cdy dugc trong rat nhidu dé lam canh &
céc tinh, thanh phé 16n nhu Ha Noi, thanh phd H)
Chi Minh, Pdng Nai... Theo y hoc dan gian, nuéc
sic cua 14 cdy Mudng hoang yén c6 tac dung nhuan
trang, dugc dung dé chita chung kho tiéu, dau
lung, bénh ki sinh truing dudng rudt va cac bénh
ngoai da [1]. Cac nghién ctru trén thé gidi cho thay
la Mudng hoang yén c6 thanh phan chinh 1a
flavonoid va antraquinon, c6 tac dung khang oxy
hoa, khang viém, khang nim, khang khuan [2].
Nghién ctru dugc tinh 1am sang cda 14 cay 1én mot
sO dong vat cho thay nhidu két qua quan trong, dic
biét 1a kha ning bao vé gan [4] va lam lanh vét
thuong [3].

O nuéc ta, cdy Mudng hoang yén van chua
duogc nghién cuu vé& mit hoa hoc cling nhu hoat
tinh sinh hoc. Bai bao nay thong bao nhiing két qua
nghién ctru ban dau vé thanh phan hod hoc ciia cay
Mudng hoang yén. Bing cic phwong phap sic ky,
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hai hop chét kaempferol (1) va liquiritigenin (2) da
dugc phan lap tr dich chiét etyl axetat cua 13 cay
Mudng hoang yén.

2 PHUONG PHAP NGHIEN CUU
2.1 Phuong phap nghién cuu

Séc ky 16p mong (TLC) duoc thuc hién trén
bang mong trang san DC-Alufolien 60 Fas,
(Merck), RPjs Fasss (Merck). Phat hién chit bang
den tr ngoai ¢ hai budc song 254 nm va 365 nm
hoic dung thuéc thar 1a dung dich 10%
H,SO./EtOH hay 1% FeCl;/EtOH dugc phun déu
1én ban mong, siy kho rdi ho néng trén bép dién tir
ttr dén khi hién mau.

Séc ky cot (CC) dugc tién hanh v6i chat hip
phu 1a silica gel pha thuong va pha déo. Silica gel
pha thuong c6 c& hat 1a 0,40-0,063 mm (240-430
mesh). Silica gel pha ddo RP-18 (30-50 um). Ngoai
ra con su dung gel sephadex LH-20.

DPiém noéng chay (mp) duoc do trén may
Electrothermal IA seriee, dung mao quan khong
hi€u chinh cta Vién Cong nghé Hoa hoc.
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Phé cong huong tir hat nhan (NMR): 'H-NMR
(500 MHz) va *C-NMR (125 MHz) duoc do trén
may Bruker AM500 FT-NMR Spectrometer, Vién
Hoa hoc, Vién Han 1am Khoa hoc va Cong nghé
Viét Nam.

2.2 Nguyén liéu

Mau thuc vat duge dung trong nghién ctru 1a 1a
cdy Mudng hoang yén (Cassia fistula L.). Mau
dugc thu héi tai thanh phd HS Chi Minh vao thang
6 nam 2010.

2.3 Phén lap cac chit

Nguyén liéu say kho, nghién thanh bot (2,9 kg)
duoc ngdm chiét béng etanol. Dich chiét duoc ¢
dudi dung méi & ap sudt kém thu cao etanol (142,6
g). Phan bd lai cao etanol bing sic ky cot nhanh
silica gel v6i cac dung moi n-hexan, clorofom, etyl
axetat va metanol. C6 can cac phan doan cho cac
cao tuong g co khéi luong 1an luot 14 15,8; 32,1;
41,4 va 25,9 g. Tur cao etyl axetat (41,4 g), st dung
sdc ky cot silica gel pha thuong nhiéu lan ket hop
v6i sic ky cot silica gel pha dao Rp-18 va sic ky
loc gel sephadex LH-20 thu dugc hop chat 1 (5
mg) va 2 (2 mg).

Hop chét 1: dang bot mau vang, nhiét do nong
chay 276-278°C. 'H-NMR (500 MHz,
CDs;COCD3), & (ppm), J (Hz): 12,16 (1H, s,
5-OH); 9,76 (s, OH); 9,09 (s, OH) 8,15 (2H, d,
9Hz, H-2’/ H-6"); 7,02 (2H, d, 9Hz, H-3’/H-5");
6,53 (1H, s, H-8); 6,26 (1H, s, H-6). 3C-NMR
(125 MHz, CD3COCD3 ), § (ppm): 176,6 (C-4);
165,0 (C-7); 162,3 (C-5); 160,1 (C-4"); 157,8 (C-
9); 147,0 (C-2); 136,6 (C-3); 130,4 (C-2°/ C-6°);
123,3 (C-1"); 116,3 (C-3’/ C-5%); 104,1 (C-10);
99,2 (C-6); 94,5 (C-8).

Hop chat 2: tinh thé tring, nhiét do nong chay
209-211°C. 'H-NMR (500 MHz, CDs;COCD3),
d (ppm), J (Hz): 7,73 (1H, d, 8,5Hz, H-5); 7,40
(2H, d, 9,0Hz, H-2’/H-6’); 6,.90 (2H, d, 8,0Hz, H-
3’/ H-5%); 6,57 (1H, dd, 8,0Hz; 2,5Hz, H-6); 6,42 (
1H, d, 2,5Hz, H-8); 5,46 (1H, dd, 13,0Hz; 3,0Hz,
H-2); 3,06 (1H, dd, 16,5Hz; 13Hz, H-3e); 2,69
(1H, dd, 16,5Hz; 3,0Hz, H-3a). BC-NMR (125
MHz, CD3COCDs3 ), 8 (ppm): 190,4 ( C-4); 165,3
(C-7); 164,5 (C-9); 158,6 (C-4’); 131,3 (C-17);
129,5 (C-5); 128,9 (C-2°/C-6’); 116,1 (C-3°/C-57);
115,2 (C-10); 111,2 (C-6); 103,7 (C-8); 80,5 (C-2);
44,6 (C-3).

3 KET QUA VA THAO LUAN

Hop chit 1 ¢o lap dugc 6 dang bdt mau vang co
nhiét d6 nong chay 276-278°C dung moi acetone.
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Hop chit nay cho phan ung dwong tinh v&i
thuoc thu FeCls/EtOH, chung to day la mot hop
chat phenol.

Phd BC-NMR cua 1 xuét hién 13 tin hiéu, trong
do6 2 tin hiéu tai ¢ 130,4 va 116,3 c6 cuong d6
cacbon gip doi. Vay cong thirc phan tir cua 1 ¢6 15
cacbon, gom 1 cacbon cacbonyl [3¢c 176,6 (C-4)],
12 cacbon vong thom [d¢ 165,0 (C-7); 162,3 (C-5);
157,8 (C-9); 130,4 (C-2’ va C-6%); 123,3 (C-17);
116,3 (C-3’ va C-5"); 104,1 (C-10); 99,2 (C-6) va
94,5 (C-8)] va 2 cacbon olefin mang oxygen
[8c 147,0 (C-2) va 136,6 (C-3)]. Tir dir liéu phd
'H NMR, 3C NMR va DEPT cho du doan 1 co
khung flavone.

Ph6 'H NMR cua 1 con sau proton vong thom,
trong do6, hai tin hiéu proton vong thom xuat hién
v6i cuong do proton gip doi [8u 8,15 (2H, d) va
7,02 (2H, d)], hang s6 ghép J = 8,5 cho thay day la
2 cdp proton tuong duong nam & vi tri orto voi
nhau. Tin hi€u proton tai éuy 7,02 cho twong quan
vo6i tin hiéu cacbon tai 6c 116,3 va tin hi€u proton
tai Ou 8,15 cho twong quan véi cacbon tai oc 130,4
trén phé HSQC va twong quan qua lai 1in nhau trén
phé HMBC. Piéu nay chimg to bbn proton nay
cling nam trén vong B ¢6 tinh d6i ximg.

Tin hiéu kiém ndi tai &y 12,16 trén phd 'H
NMR khing dinh nhém —OH phai gin vao C-5
khung flavon. Trén phé HMBC, proton cua -OH
kiém nbi twong quan v6i mot cacbon vong thom
mang oxygen d¢c 162,3, mdt cacbon vong thom tir
cdp 8¢ 104,1 va mot cacbon vong thom mang
hydrogen 8¢ 99,2 khing dinh ba tin hiéu cacbon
nay lan lugt 1a C-5, C-10 va C-6. Proton H-6
[01 6,26] ghép meta véi proton dy 6,53, nén proton
nay chi c6 thé 1a H-8. Mat khac, hai proton H-6 va
H-8 cing tuong quan v&i carbon 8¢ 165,0 trén phd
HMBC, xac nhan cacbon nay phai la C-7. Cacbon
d¢ 157,8 cling cho tuwong quan vdi véi proton H-8
trén phé HMBC nén cacbon nay 1a C-9.

Xét vong B, trén phd HMBC, tin hi¢u proton 8y
8,15 cho twong quan voi hai carbon sp? mang
oxygen [8¢c 160,1 va 147,0] va mot carbon sp? tr
cép [8¢ 123,3]. Tin hiéu proton &y 7,02 ciing cho
tuong quan vai hai trong ba carbon trén 1a d¢ 160,1
va 8¢ 123,3. Do d6 c6 thé suy ra tin hidu proton &y
8,15 tng voi H-2’ va H-6, tin hiu proton tai du
7,02 ung v&i H-3> va H-5’; ba carbon sp? 3¢ 130,4;
147,0 va 123,3 lan luot 1a C-6’, C-2 va C-1". Nhu
vay, trong 13 tin hi¢u carbon cia khung flavon trén
phé 3C NMR chi con tin hiéu carbon sp? 8¢ 136,6
nén carbon nay phai la C-3.
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Tir cac bién luan trén, két hop voi tai ligu
tham khao [5], ching t6i két ludn hop chat 1 1a
kaempferol.

Kaempferol cé tac dung tich cuc trong viéc

OH

HO

OH

OH
1

Hop chét 2 thu duoc dang tinh thé mau tring.
Nhiét do nong chay 209-211°C dung mdi acetone,
2 cho phan ung dwong tinh voi thude thir
FeCl3/EtOH, chimg t6 dy 1a mot dan xuét phenol.

Phd 'H-NMR (aceton-ds) cho thay sy hién dién
cua 7 proton vong thom, trong d6 c6 2 cap proton
dbi xtig trén vong benzen 8y [7,40 (2H; d; 9 Hz)]
va oy [6,90 (2H, d; 9 Hz)] va 3 proton nhan thom
ou [7,73 (1H; d; 8,5 Hz)]; 6,57 (1H; dd; 8,5 Hz, 2,5
Hz); 6,42 (1H; d; 2,5 Hz)], 2 proton cia nhom
methylen va 1 proton cua carbon sp® 8y 5,46 (1H,
dd, 13,0Hz; 3,0Hz).

Ph6 *C-NMR (aceton-ds) két hop véi ki thuat
DEPT cho biét hop chat 2 ¢ 13 tin hiéu. Trong dé,
modi tin hiéu & ¢ 128,9 va 8¢ 116,1 ¢6 cuong do
cacbon gap d6i. Vay trong hop chat 2 c6 15
cacbon, gém 1 cacbon cacbonyl [6c 190,4 (C-4)],
12 cacbon vong thom [d¢ 165,3 (C-7); 129,4 (C-5);
164,5 (C-9); 128,9 (C-2’ va C-6%); 131,3 (C-17);
116,1 (C-3’ va C-5"); 115,2 (C-10); 111,2 (C-6) va
103,7 (C-8)] va 1 cacbon sp® mang oxygen 8¢ 80,5
(C-2) va 1 cacbon metylen d¢ 44,6 (C-3).

Dt liéu phé NMR cho du doan dady la mot
flavanon, hai proton ciia nhom methylen &y [3.06
(1H; dd; 16.5Hz; 13 Hz); 2.69 (1H; dd; 16.5 Hz;
3.0Hz)] tuong ung la H-3e va H-3a.

Phd HSQC cho biét C-3 ¢6 do dich chuyén héa
hoc 8¢ 44,6. Proton H-3 cho tuong quan HMBC
v6i mot cacbon bac 3 nbi oxy 8¢ 80,5 4t han 1a C-2,
vay proton tai oy 5,46 1a H-2.

Trén HMBC, proton [6n 7.73; d; 8,5 Hz] tuong
quan voi cacbon cacbonyl xac nhan proton nay la
H-5, suy ra proton ghép orto véi H-5 1a H-6 [on
6,57 (1H; dd; 8,0 Hz; 2,5 Hz)]; proton ghép meta
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chéng ung thu va bénh tim mach. Nhiéu nghién
ctru ciing chi ra mot sb tac dung chita bénh cua
kaempferol nhu chéng dong kinh, chéng viém,
khang khuan, chéng oxy hoa, chdng co thét, tri dai
thao duong, giam dau va lam giam ho [7].

OH

HO

o]
2

v6i H-6 1a H-8 [0w 6,42; d; 2,5 Hz]. Nhu vay nhom
thé -OH hin tai C-7. Proton H-8 va H- 5 cho twong
quan véi hai cacbon bac bén mang oxy 8¢ [165,3;
164,5], nén hai tin hi€u nay 1an luot 14 C-7 va C-9.

Hai tin hi¢u proton ghép orto tai ou [7,40; 2H;
d; 9Hz] va 81 [6,90; 2H; d; 8,5Hz] ching t6 ching
thuc vong benzen thé 1,4- c6 cau triic dbi xung.
Vay day la nhiing tin hi¢u cua vong B va vong B
mang mt nhom thé -OH tai C-4.

Phan tich tin hi¢u proton ciia nhém metylen
trén C-3, proton &y [3m06 (1H; dd; 16 Hz; 13 Hz)]
1a proton H-3a, proton &y [2,69 (1H; dd; 16,5Hz;
3,0Hz)] 1a proton H-3e, nhu vdy véi hing s6 ghép
J=13,0 (ghép aa) cuia H-3a va J=3,0 (ghép ae) cua
H-3e nén H-2 chac chin phai nam & vi tri truc va
vong benzen ndm & vi tri xich dao. Nhu vay cAu
hinh ctia C-2 1a S.

Sw ghép spin giira cac proton trong vong C caa
hop chat 2
Tu cac dur lliéu phé va tai liéu tham khao
(Bang 1), hop chat 2 thu dugc 1a liquiritigenin.
Liquiritigenin ¢6 tac dung chéng lai sy nhidm
doc kim loai nang trong mau. Ngoai ra,
liquiritigenin con c6 kha ndng bao vé gan, ngén
chéan ung thu gan [7].
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Bing 1: So sanh s6 liéu pho NMR ciia 2 véi pho NMR ciia liaquiritigenin [6]

2 (Acetone-de)

Liquiritigenin (Acetone-d6)

Vi tri ou ppm (J, Hz) Sc ppm HMBC ou ppm (J, Hz) dc ppm
500 MHz 125 MHz H—-O) 500 MHz 125 MHz
2 5.46 (d, 13-3) 80.54C-2’ 5.36 (dd;12.9-3.0) 81.0
3.06 (dd,16-13) . , 3.01(dd; 16.8-12.)
3 2.69 (dd: 16.5-3) 44.69C-2, G4 C2 2.67 (dd: 16.8-3.0) 44.9
4 190.48 193.5
5 7.73 (d; 8.5) 129.45C-2; C-9 C-4 7.69 (d; 8.8) 129.8
6 6.57 (dd; 8-2) 111.23C-8; C-10 6.43 (dd; 8.8-2.2) 111.8
7 165.37 166.9
8 6.42 (d; 2.5) 103.70C-6; C-9 C-10 6.25(d; 2.2) 103.45
9 164.54 165.5
10 115.20 114.9
r 131.31 131.3
2’ 7.40 (d; 9) 128.92C-2; C-4> C-6’ 7.33(d; 8.5) 129.0
3 6.90 (d; 8.5) 116.15C-1’; C-4* C-5° 6.83 (d; 8.5) 116.3
4 158.62 159.0
5 6.90 (d; 8.5) 116.15C-1’; C-4’> C-3’ 6.83 (d; 8.5) 116.3
6’ 7.40 (d; 9) 128.92C-2; C-4’ C-2° 7.33 (d; 8.5) 129.0
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