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SUMMARY
FLAVONOIDS FROM THE LEAVES OF
POLYSCIAS FILICIFOLIA

Four  compounds, including  3-O-a-L-rhamnopyranoylkaempferol  (Afzelin) (1), 7-O-a-L-
rhamnopyranosylkaempferol (2), 3-O-p-D-glucopyranosylkaempferol (astragalin) (3), and 3-O-¢-L-
rhamnopyranosylquercetin (quercitrin) (4) were obtained from ethyl acetate extract of leaves Polyscias
filicifolia. Their chemical structures were elucidated via HR-ESI-MS, NMR, and comparison of their
spectroscopic data with previous references. All purified flavonol glycosides were announced for the first
time from P. filicifolia.
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tir 14 dinh lang 14 rang da duoc thu hai tai

I (Pl flcifolia), | Tan Hiép, Kién Giang, Viét Nam.
binh lang 14 rang (Polyscias filicifolia), la i

mot thao duoc truyén théng thudc ho 2. THUC NGHIEM

Nhén sam (Araliaceae) thuong dugc dung 2.1. Miu nguyén ligu

lam thuéc bo, hd trg tim mach [1,2,3].
Hién chua c6 nhiéu nghién ciu vé thanh
phan hoé hoc cua loai dinh lang 14 rang &
Viét Nam va trén thé gigi. Chinh vi thé,
tiép ndi cac nghién cau tim kiém va co
lap cac hoat chit thién nhién tir cac loai
duoc liéu ¢ Viét Nam caa nhom nghién
cau trudce day [4,5,6], chung téi chon loai
nay dé khao sét. Két qua trong nghién ctu
nay md ta tinh ché bén flavonol glycoside

1. MO PAU

La cua loai dinh lang 1a rang (P.
filicifolia) duoc thu hai ¢ Tan Hiép, Kién
Giang, vao thang 3 ndam 2025, dugcC
PGS.TS. Pang Van Son, Vién Khoa hoc
Sy sbéng, Vién Han LAm KH&CN Viét
Nam dinh danh. Mau tiéu ban
(No.TNMT/NGHIA-2025) dugc luu gitr
tai Truong DPai hoc Kién Giang (Khoa Tai
nguyén - Méi truong).
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2.2. Phwong phap va thiét bi

Khdi phd phan giai cao phun mu dién
(High-Resolution Mass Spectroscopy-
ElectroSpray lonization, HR-ESI-MS)
duoc ghi trén thiét bi UPLC-MSQ Plus
spectrometer (Thermo, USA). Phé NMR
(1D & 2D) dugc do trén thiét bi Bruker
Avance 600 va 500 MHz. Cot sic ki
(SKC) str dung pha tinh la silica gel pha
thuan Merck (40-60 pm), két hop silica
gel Rp-Cas. Séc ki ban mong dé theo doi
SKC duoc tién hanh trén ban mong
GF60F254 Merck. Cac hop chat duogc
kiém tra hién mau trén ban mong bang
H,SO, 10% pha trong ethanol va lam
nong 3-4 phut.

2.3. Chiét tach, va co lap

Phan Ia cdy dinh ling 14 rang (5000 g)
kho, duoc trich kiét voi ethanol 96°, loc
bo ba thu duoc dich trich EtOH, thu dugc
cao EtOH (710 g). Cao EtOH toan phan
ban dau duoc thém 150 ml H,0, chiét lan
luot véi n-hexane (H), va EtOAc thu duoc
cac cao PFH (90 g), PFE (130 g), va dich
nuéc PFW (620 g). Cao PFE (130 g) duoc
chia phan doan bang sic ki cot silica gel
pha thuan (40-60 pm) vaéi hé H-EtOAc-
MeOH (25-75-0, 0-100-0, 0-90-10, 0-80-
20, 0-70-30, theo ti I& thé tich/thé tich
(v/v)), thu dugce 5 phan doan chinh PFE.I-
PFE.V tuong ung. Phan doan PFE.III (30
0) tiép tuc tién hanh chia tach bang SKC
silica gel pha thuong (40-60 pm) vaéi
dung moi chay cot 1a hon hop EtOAc-
MeOH (95-5>75-25, (v/v)) thu 5 doan
nho tuong tng la PFE.1I1.1-5. Phan doan
PFE.II1.3 (3.5 g) tién hanh SKC véi dung
moi chay cot la CHCI3-MeOH (95-5,
(V/Vv)), sau d6 phan doan nho PFE.I11.3.2
duogc tinh ché bang SKC dao Rp-Cig Véi
hé¢ MeOH-H,O (70-30, (v/v)), thu duogc
(2) (12 mg), va (1) (20 mg). Tuong tu,
doan PFE.II1.4 (4.5 g) duoc sic ki cot rira
giai véi hon hop CHCls-MeOH (90-10,
(v/v)) duoc cac phan doan nho, va tinh

38

sach trén SKC dao Rp-C;g vai hé MeOH-
H,0 (75-25, (v/v)) duogc (3) (10 mg), va
(4) (25 mg).

Chét (1) co lap dwoc c6 mau vang. Pho
HR-ESI-MS (ion am): 431.0963 m/z. Pho
B3C-NMR (150 MHz, CD;0OD, & (ppm)):
179.7 (C-4), 165.9 (C-7), 163.2 (C-5),
161.6 (C-4'), 159.3 (C-2), 158.6 (C-9),
136.2 (C-3), 131.9 (C-2', C-6'), 106.0 (C-
10), 94.8 (C-8), 122.7 (C-1), 116.5 (C-3,
C-5'), 103.5 (C-1"), 99.8 (C-6), 73.2 (C-
4"), 72.2 (C-3"), 71.9 (C-2"), 72.0 (C-5"),
17.6 (C-6"). Phdé *H-NMR (600 MHz,
CDs0D, (6 ppm)): 7.79 (2H, d, J = 9.0 Hz,
H-2', H-6"), 6.96 (2H, d, J = 9.0 Hz, H-3',
H-5'), 6.40 (1H, d, J = 2.4 Hz, H-8), 6.23
(1H, d, J = 1.8 Hz, H-6), 5.40 (1H, d, J =
1.8 Hz, H-1"), 4.24 (1H, dd, J = 3.0, 1.8
Hz, H-2"), 3.73 (1H, dd, J = 9.0, 3.0 Hz,
H-3"), 3.34-3.36 (2H, m, H-4", H-5"),
0.95 (3H, d, J = 5.4 Hz, H-6").

Chét (2) ¢d lap duoc c6 mau vang. Pho
HR-ESI-MS (ion @m): 431.0974 m/z. Pho
BC-NMR (125 MHz, CDs0D, (8 ppm)):
177.6 (C-4), 1235 (C-1'), 99.9 (C-1"),
130.9 (C-2'), 148.8 (C-2), 71.8 (C-2"),
137.5 (C-3), 163.3 (C-7), 72.1 (C-3"),
116.4 (C-3'), 160.8 (C-4'), 73.6 (C-4"),
71.3 (C-5"), 162.3 (C-5), 116.4 (C-5'),
18.1 (C-6"), 100.0 (C-6), 130.9 (C-6),
95.4 (C-8), 106.1 (C-10), 157.8 (C-9). Pho
'H-NMR (600 MHz, CDs;OD, (5 ppm)):
8.15 (2H, d, J = 8.4 Hz, H-2', H-6"), 6.94
(2H, d, J = 8.4 Hz, H-3', H-5'), 6.79 (1H,
s, H-8), 6.46 (1H, d, J = 2.4 Hz, H-6),
5.59 (1H, brs, H-1""), 4.04 (1H, brd, 1.8
Hz, H-2"), 3.85 (1H, dd, J = 9.6, 3.0 Hz,
H-3""), 3.51 (1H, dd, J = 9.6, 9.6 Hz, H-
4", 3.63 (1H, qd, J = 9.0, 6.0 Hz, H-5"),
1.28 (3H, J =d, 6.0 Hz, H-6"").

Chét (3) ¢ lap dugc ¢ mau vang. HR-
ESI-MS (ion &m): 447.0911 m/z. Phé *C-
NMR (150 MHz, CDs;OD, (5 ppm)):
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179.6 (C-4), 159.1 (C-2), 122.8 (C-1),
104.1 (C-1"), 71.4 (C-4"), 132.3 (C-2)),
75.7 (C-2""), 105.8 (C-10), 163.1 (C-5),
135.5 (C-3), 116.1 (C-3'), 78.4 (C-3"),
161.6 (C-4), 116.1 (C-5'), 99.9 (C-6),
78.4 (C-5"), 1323 (C-6"), 62.7 (C-6"),
166.1 (C-7), 94.8 (C-8), 158.5 (C-9). Ph
'H-NMR (600 MHz, CD;0OD, (5 ppm)):
5.26 (1H, d, J = 7.2 Hz, H-1""), 3.46 (1H,
dd, J = 9.0, 7.8 Hz, H-2""), 6.23 (1H, d, J
= 2.4 Hz, H-6), 8.08 (2H, d, J = 9.0 Hz,
H-6', H-2'), 3.33 (1H, m, H-4"), 6.91
(2H, d, J = 9.0 Hz, H-3', H-5), 3.43 (1H,
dd, J = 9.6, 9.0 Hz, H-3""), 3.71 (1H, dd, J
12.0, 2.4 Hz, H-6a""), 3.55 (1H, dd, J
12.0, 5.4 Hz, H-6b"), 3.22 (1H, ddd, J
=10.2, 6.0, 2.4 Hz, H-5"), 6.43 (1H, d, J
= 1.8 Hz, H-8).

Chét (4) ¢ 1ap duoc ¢ mau vang. HR-
ESI-MS (ion &m): 447.0905 m/z. Phb *C-
NMR (150 MHz, CD;OD, (5 ppm)):
179.7 (C-4), 123.0 (C-1"), 103.5 (C-1"),
136.2 (C-3), 159.3 (C-2), 117.0 (C-2),
71.9 (C-2'), 72.1 (C-3"), 146.4 (C-3"),
149.8 (C-4'), 73.3 (C-4"), 165.9 (C-7),
99.8 (C-6), 163.2 (C-5), 116.4 (C-5), 72.0
(C-5"), 122.9 (C-6"), 17.6 (C-6"), 158.5
(C-9), 105.9 (C-10), 94.7 (C-8). Phd *H-
NMR (600 MHz, CD;0D, (8 ppm): 5.37
(1H, d, J = 1.8 Hz, H-1""), 7.36 (1H, d, J =
2.4 Hz, H-2"), 7.32 (1H, dd, J = 8.4, 1.8
Hz, H-6"), 3.77 (1H, dd, J = 9.6, 3.0 Hz,
H-3"), 6.23 (1H, d, J = 1.8 Hz, H-6), 0.95
(3H,d, J= 6.0 Hz, H-6"), 4.24 (1H, dd, J
= 3.6, 1.8 Hz, H-2"), 6.93 (1H, d, J = 8.4
Hz, H-5"), 3.43 (1H, qd, J = 6.6, 6.0 Hz,
H-5'"), 3.36 (1H, dd, J = 9.6, 9.6 Hz, H-
4", 6.40 (1H, d, J = 2.4 Hz, H-8).

3. KET QUA NGHIEN CcUU VA
THAO LUAN

Chat 1 dang bot vang. Pho khdi phan giai
cao dang ion am cho tin hiéu ion véi m/z:
[M-H] = 431.0963 (gia tri ly thuyét tinh
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cho [M-H] la 431.0978) du doan cong
thac phan tad (CTPT) tuwong ung la
C21H20010. Phd 'H-NMR cua 1 thiy hai
proton olefin ghép meta-olefin tai 6 6.40
(d, 2.4 Hz, H-8), va tai 84 6.23 (d, 1.8 Hz,
H-6), bdn proton ortho-olefin tai &y 7.79
(d, 9.0 Hz, H-6", H-2") va 6.96 (d, 9.0 Hz,
H-5', H-3"), vi vay hop chat 1 c6 hai vong
phuong hwong, mot vong mang bén nhom
thé, va mot vong mang hai nhém thé doi
xung. Ngoai ra, su hién hién tin hiéu cua
cac proton anomer ¢ oy 5.40 (d, 1.8 Hz,
H-1"), ba proton methyl ¢ 64 0.95 (d, 5.4
Hz, H-6""), va bon proton oxymethine tai
3.73 (dd, 9.0, 3.0 Hz, H-3"), 4.24 (dd, 3.0,
1.8 Hz, H-2"), va 3.34-3.36 (m, H-5", H-
4", du doan 1 1a flavonid c6 gan mot don
vi duong. Phan tich phé *C-NMR va
HSQC cua 1 c6 21carbon: gébm c6 mot
carbon ketone tai d¢c 179.7 (C-4), sau
carbon phuong huong ké oxy, sau carbon
methine phuong huong, hai carbon
phuong huong t& cap, bon carbon
oxymethine c6 do chuyén dich 8¢ 71.9-
73.2, mét carbon acetal tai 6¢c 103.5 (C-
1'") twong Gng vai proton oy 5.40 (H-1"),
va mot carbon methyl ¢ d¢ 17.6 (C-6""),
gilp khing dinh 1 1a mot kaempferol
mang don vi a-L-rhamnopyranose (Rha).
Trong phé HMBC cho thay, hai proton
phuong huong ghép meta ¢ oy 6.23 (H-6)
va 6.40 (H-8) twong quan v&i ba carbon
phuong hwong tir cip ké oxy ¢ dc 165.9
(C-7), 158.6 (C-9) va 163.2 (C-5), va
carbon phuong huong ti cip & d¢c 106.0
(C-10). Ngoai ra, 4 proton olefin vong
phuong huong & oy 7.79 (H-2', H-6'), va
6.96 (H-3', H-5') twong quan vai carbon
phuong huong tr cap ké oxy cd dc tai
161.6 (C-4'), proton c0 6y tai 7.79 (H-2',
H-6') voi carbon phuong phuong bac bén
cd oc tai 159.3 (C-2); proton cO oy tai
6.96 (H-5, H-3') voi carbon phuong
huong bac bdn cé & tai 122.7 (C-1),
giup chung minh vi tri cua cac carbon
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trong khung kaempferol. Mac khéc, phd
HMBC gilp xac nhan vj tri gin caa don
vi duong Rha thong qua tuong quan cua
proton ¢ oy 5.40 (H-1") vdéi carbon
methine phuong huong ké oxy ¢ 8¢ 136.2
(C-3). Dua trén cac tin hiéu phdé HR-MS,
NMR va dbi chiring vai tai liéu cua Wang
va cong su [7], cdng thic ciu tao (1) dugc
dé nghi la 3-O-a-L-
rhamnopyranosylkaempferol (Afzelin).

Chét 2 tinh ché c6 mau vang. Phd khéi
phén giai cao dang ion &m cho tin hiéu
m/z: [M-H] = 431.0974 (gi4 tri ly thuyét
tinh cho [M-H]" la 431.0978) du doan
CTPT twong tng Ca1H2010. Phd carbon
va phé proton cua 2 1a mot flavonoid
glycoside c6 21 carbon, gom khung suon
kaempferol voi 15 carbon va phan
glycoside a-L-rhamnopyranose (Rha) 6
carbon. Tuy nhién, phé carbon cua 2 cho
thiy su che chdn manh cua hai carbon
phuong huong tr cap ké oxy ¢ 8¢ 148.8
(C-2), 163.3 (C-7) va carbon carbonyl
ketone ¢ d¢ 177.6 (C-4), trong khi carbon
methine phuong huong ké oxy tai d¢
1375 (C-3), va hai carbon methine
phuong huong tai 6c 95.4 (C-8), 100.0
(C-6) lai c6 sy giam chan, cho thay c6 su
bién ddi vi tri gan phan duong Rha & 2 so
v6i 1. Pho HMBC cho twong quan 2
proton olefin phuong huong O o1 6.46 (H-
6) va 6.79 (H-8) véi cac carbon phuong
huong tir cap ké& oxy ¢ d¢ 163.3 (C-7), d¢
157.8 (C-9) va 162.3 (C-5), va carbon
phuong huong tir cip & 106.1 (C-10); bon
proton olefin phuong huong tai oy 8.15
(H-2', H-6'), va 6.94 (H-3', H-5) Vi
carbon phuong huong tir cap ké oxy & dc
160.8 (C-4'); hai proton thom c0O oy tai
8.15 (H-6', H-2") vai carbon tir cap ké oxy
co dc tai 148.8 (C-2); hai proton olefin &
3y 6.94 (H-3', H-5') véi carbon bac bon &
d¢ 123.5 (C-1"), da chung minh cac vi tri
quan trong khung aglycon caa hop chét 2.
Ngoai ra, proton & 6y 5.59 (1H, brs, H-
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1'") twong quan vaéi carbon phuong huong
bac bbn ké oxy ¢ 8¢ 163.3 (C-7), ching to
duong Rha gan ¢ vi tri C-7 trén khung
kaempferol. Dwa vao cé4c tin hiéu phd
HR-MS, va NMR, két hop tra ciru véi bao
cao cua Chua va cong su [8], cbng thic
CAu tao cua (2) duoc khing dinh 1a 7-0-a-
L-rhamnopyranoyl kaempferol.

Chét (3) tinh ché duoc c6 mau vang. Phd
khéi phan giai cao o dang ion am cho tin
hiéu mii ion véi m/z: [M-H] = 447.0911
(gia tri ly thuyét tinh cho [M-H] la
447.0927), cho thay phu hop véi cong
thirc 12 Cy1H20011. Dya vao phé carbon
két hop véi phd proton, cho thay 3 ciing 1a
mot kaempferol glycoside vai 21 carbon,
tuong tu hop chat 1. Tuy nhién, hop chat
3 ¢6 phan glycoside 6 carbon bao gom: 1
carbon acetal tai 6c 104.1 (C-1") ng véi
proton c6 8y tai 5.26 (H-1"), bén carbon
oxymethine c6 oc tir 71.4 -78.4 va mot
carbon oxymethylene co6 do dich chuyén
hoé hoc & 6¢ 62.7 (C-6'") &tng vai proton &
3 3.71 (dd, 12.0, 2.4 Hz, H-6"a), va 3.55
(dd, 12.0, 5.4 Hz, H-6"'b), chitng minh
day la don wvi duwong O-p-D-
glucopyranose (Glc) thay vi duong Rha
nhu & hop chét 1 va 2. Phan tich tuong tac
HMBC cua 3 thiy hai proton thom c6 &
tai 6.43 (H-8), oy 6.23 (H-6) tuong quan
véi carbon phuong huong tir cap ké oxy ¢
dc 166.1 (C-7), dc 158.5 (C-9) va oc
163.1 (C-5), va carbon bac bdén vong
thom c6 8¢ tai 105.8 (C-10); bon proton
methin phuong huong ¢ oy 8.08 (H-2', H-
6'), oy 6.91 (H-3', H-5') voi carbon
phuong hwong bac bbn ké oxy co 8¢ tai
161.6 (C-4'); hai proton olefin co &y tai
8.08 (H-2', H-6") voi carbon phuong
huong ké oxy ¢ 8¢ 159.1 (C-2); cac
proton thom ¢ o6y 6.91 (H-3', H-5') va
carbon phuong huong ¢ 6c 122.8 (C-1'),
gilp xac nhan céac vi tri quan trong khung
aglycon cua hop chat 3. Ngoai ra, proton
H-1"" (34 tai 5.26) twong quan véi carbon
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phuong huong ké oxy C-3 (8¢ 135.5), Xac
nhan Glc lién két tai vi tri C-3 trén khung
kaempferol. Dya vao céc tin hiéu phé HR
-MS, va NMR, két hop tra ctu véi béo
céo cua Seo va cong su [9], cong thirc cAu
tao cia 3 dwgc dé& nghi 1a 3-O-p-D-
glucopyranosylkaempferol
(Astragalin).

Chat 4 tinh ché dugc ¢ mau vang. Phd
khdi phan giai cao dang ion &m cho m/z:
[M-H] = 447.0905 (gi4 tri ly thuyét tinh
cho [M-H] la 447.0927), du doan CTPT
twong ng CyHxO11. Tin hiéu phé
carbon va phd proton cho thiy 4 ciing 1a
flavonoid 3-a-L-rhamnopyranose (Rha),
tuong tu 1. Nhung, 4 ¢ su xuat hién cua
mot benzen dang AB-X v&i 6 carbon gom
1 carbon bac bén phwong huong & 123.0
(C-1'), 2 carbon bac bén phwong huong
ké oxy & 8¢ 146.4 (C-3'), 149.8 (C-4"), va
3 carbon methine phuong huong & 6c
117.0 (C-2') twong wng vai proton olefin
O oy 7.36 (H-2), 116.4 (C-5') twong tng
véi proton olefin ¢ 6y 6.93 (H-5'), va
122.9 (C-6') twong trng Vi proton oy 7.32
(H-6"), thay cho sy bién mat caa vong
thom thé ddi xang 1, 4 & 1, chang to 4
mang khung aglycon la quercetin. Phd
HMBC cua 4 cho céc twong quan gitta ba
proton olefin ¢ o4 6.93 (H-5'), 7.36 (H-
2'), va 7.32 (H-6") vai carbon bac bén
phuong huong ké oxy ¢ 8¢ 149.8 (C-4");
gira hai proton H-2', H-5' nay véi 2
carbon ¢ 6c 146.4 (C-3'), 123.0 (C-1');
gitra 2 proton H-6', H-2' vai carbon cé 6¢
tai 159.3 (C-2), gilp khing dinh khung
swon cua 4 la quercetin. Ngoai ra, proton
6 oy 5.37 (d, 1.8 Hz, H-1") twong quan
véi carbon phuong huong k& oxy ¢6 8¢ tai
136.2 (C-3), chung minh duong Rha gén
vao vi trid C-3 trén khung quercetin. Dua
vao cac tin hiéu cac phd nghiém, két hop
tra citu voi bdo cao cua Hardiyanti va
cong su [10], cbng thuc cau tao cua 4
dugc d nghi la  3-O-aL-
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rhamnopyranosylquercetin
(Quercitrin).

4. KET LUAN

Tu 14 cdy dinh lang 14 rang (Polyscias
filicifolia), 4 flavonoid gém 3-O-o-L
rhamnopyranosylkaempferol (Afzelin)
(1), 7-O-a-L-
rhamnopyranosylkaempferol (2) , 3-O-4-
D-glucopyranosylkaempferol (Astragalin)
(3), va 3-0-a-L-
rhamnopyranosylquercetin  (Quercitrin)
(4) (Hinh 1) dugc tinh sach lan dau tién.

(1) R=H R,=H R, =Rha
2 R=H R, =Rha R,=H
(3) R=H R,=H R, =Glc
(4 R=OH R,=H R, = Rha

Hinh 1. Cdu trdc cua cac hep chdt tir cdy dinh
lang ld réng
Lai cam on. Cong trinh nay duoc tai tro
kinh phi boi Truong Dai hoc Kién Giang
(KGU). Trong dé tai ma so: A2025-
TNMT-03.
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