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TOM TAT

Sung than lan (Ficus pumila) la loai cay day leo, moc chti yéu & ving nhiét ddi va can nhiét déi
chau A. T4t cd cac bd phan clia cay déu dugc st dung trong y hoc dan gian dé chiia bénh. Céc
nghién ctu trudc day vé thanh phan hoa hoc clia cay sung than lan cho thdy c6 cac nhom hop
chat terpenoid, flavonoid, sterol va coumarin, cing cac hoat tinh sinh hoc da dang.Tuy nhién, cho
dén nay, & Viét Nam cé rat it nghién ctiu vé cay sung than 1an. Vi vay, bai bao nay bao céo viéc khao
sat thanh phan hda hoc clia than va ré cay sung than lan thu hai & Lam Dong, tir d6 gop phan lam
phong phu thém gia tri ctia loai cay nay. Qua trinh chiét dugc thuc hién bang phuong phap trich
Soxhlet véi dung méi ethyl acetate. Qua trinh phan lap chat dugc thuc hién bang phuong phap
s&c ky cot trén silica gel. Cdu tric clia cac hop chat dugc xac dinh bang phd 1D- va 2D-NMR két
hop so sanh vdi tai liéu tham khdo. Mudi hop chét phan 1ap dugc bao gébm bén dan xuét phenol la
4-hydroxybenzaldehyde (1), methyl 4-hydroxybenzoate (2), vanillic acid (3), 4-hydroxybenzoic acid
(@); mot furanocoumarin la bergapten (5); ba dan xuat 2-(2-phenylethyl) chromone la 6-hydroxy-2-
(2-phenylethyl)chromone (6), 6,7-dimethoxy-2-(2-phenylethyl)chromone (7), 6,7-dimethoxy-2-[2-
(4-methoxyphenyl)ethyl)lchromone (8) va hai terpenoid la plumericin (9) va 2,7-dimethyl-2E4E-
octadienedioic acid (10). Bay la lan dau tién cac hop chat 2 va 6-10 dugc bao céo hién dién trong
cay sung than lan. Kha nang ha dudng huyét clia cac hgp chét nay dugce danh gia thong qua hoat
tinh Uc ché a-glucosidase. Trong s& nay, cac chét 2, 3, 7, 8 va 10 thé hién hoat tinh tic ché manh

hon ching duong acarbose.

Tu khoa: Sung than lan, phan 1ap chat, xac dinh cau trdc, su Uic ché a-glucosidase

GIGI THIEU

Sung than lan c6 tén khoa hoc 1a Ficus pumila L.,
thudc ho Dau tdm (Moraceae), phin bd cha yéu &
vung nhiét déi va can nhiét déi chau A. Cay thuoc
dang day leo, moc bo, ré bam, c6 mang qua & cac canh
dai, than ¢6 mu tring, thudng dugc trong cho bam 1én
tudng hay ciy to délam canh va che mat. Tit cd cacbo
phén cta cay déu dugc st dung trong y hoc din gian
dé chiia bénh. Qué dung lam muit va la mét vi thudce
b6, chita di tinh, liét duong, dau lung, ly lau ngay, sa
bui tri, tic tia stta. Théan, canh va 14 chiia phong thip,
dau nhtic, thong dai tiéu tién, tiéu doc, lgi siia. Ré
chiia dau déu, chong mdt, dau khép, dau day than
kinh toa. Nhuya ma boi ngoai chiia mun nhot, ghé
16'~*. Thanh phan ho4 hoc chii yéu clia cay sung thin
lén la terpenoid 56 flavonoid’, sterol® va coumarin®.
Céc hgp chét nay c6 hoat tinh khédng khuén, khing
ném, khang oxy hod, khang viém va tic ché sy phat
trién ctia t& bao ung thu*'°. Trong bai bdo nay, ching
toi trinh bay két qua phén lap va xac dinh cu tric ctia
10 hgp chét bao gdm bén dan xudt phenol, mét fura-
nocoumarin, ba dan xut 2-(2-phenylethyl)chromone

va hai terpenoid tii cao ethyl acetate ctia ciy sung than
lan.

VAT LIEU VA PHUONG PHAP

Péi tugng nghién cuu

Thén va ré ciy sung than lan dugc thu héi tai Thanh
phé Pa Lat, tinh Lam DPodng vao ndm 2018, va dugc
TS. Pdng Van Son thu¢c Vién Sinh hoc Nhiét d6i dinh
danh. Mau ciy c¢6 ma s6 STL-DL-2018, dugc luu gii
tai Phong thi nghiém Hgp chét ty nhién va Hoa dugc,
Trudng Dai hoc Khoa hoc Ty nhién, PHQG-HCM.

Héa chat va thiét bi

Ph§ cong hudng ti hat nhan (NMR) ghi trén mdy
Bruker AV [500 MHz (!H) va 125 MHz (13C)] véi
chloroform-d; hodc acetone-dg 13 dung méi, dugc
hiéu chinh dya trén d¢ dich chuyén héa hoc ctia dung
moi sti dung 1T S3c ky 16p mong dugc thuc hién trén
ban silica gel 60 Fps4 (250 pm, Merck) hay RP-18
(250 pm, Merck). Céc cdu ti trén ban mong dugc
phat hién bang deén ti ngoai hay phun xit v6i dung
dich vanilin-H»SO4 trong EtOH r6i nung néng ban
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& khoang 120°C trong 3-5 phuat. Sic ky cot dugc
thuc hién trén silica gel (40-63 pm, Merck) hay RP-
18 (Merck). SK loc gel dugc thuc hién trén Sephadex
LH-20 (GE Healthcare).

Chiét xuat va phan lap chat

Mau cay sau khi thu héi dugc phoi kho, xay nho va
trich kiét (4,5 kg) bang bo chiét Soxhlet v6i EtOAc.
Co quay thu ho6i dung méi thu dugc cao EtOAc (TLE;
63,9 g). Sac ky cot cao EtOAc trén silica gel v6i hé
dung méi n-hexane-acetone cé do phén cyc tang dan
(0-100%) thu dugc bay phan doan (TLE1-7).

Sic ky cOt phan doan TLE3 (5,2 g) trén silica gel
(n-hexane-EtOAc 0-60%) thu dugc ndm phan doan
(TLE3.1-5). Sic ky cot phan doan TLE3.3 (1,7 g) trén
silica gel (n-hexane-CHCI3 50-100% roi n-hexane-
isopropanol 0-5%) thu dugc 1 (4,2 mg). Sic ky cot
phén doan TLE3.4 (1,4 g) trén silica gel (n-hexane-
CHCI3 50-100% roi n-hexane-isopropanol 0-5%) thu
dugc sau phan doan (TLE3.4.1-6). Tinh ché phan
doan TLE3.4.2 (233,0 mg) trén silica gel (n-hexane-
CHCl3 50-100%) thu dugc 2 (4,6 mg) va 3 (6,1 mg).
Sic ky cot phian doan TLE4 (9,75 g) trén silica gel
(n-hexane-acetone 0-100%) thu dugc bay phan doan
(TLE4.1-7). Sacky cot phan doan TLE4.4 (1,25 g) trén
silica gel (n-hexane-EtOAc 0-70%) thu dugc 10 phin
doan (TLE4.4.1-10). Séic ky cot phan doan TLE4.4.1
(74,4 mg) trén silica gel (n-hexane-EtOAc 0-50% rdi
n-hexane-CHCIl3 0-100%) thu dugc 4 (3,6 mg) va 5
(4,7 mg).

Sic ky cot phan doan TLES5 (10,1 g) trén silica gel
(n-hexane-acetone 0-70%) thu dugc bay phan doan
(TLE5.1-7). Sdc ky cOt phan doan TLE5.4 (730 mg)
trén silica gel (n-hexane-EtOAc 0-50%) thu dugc
sau phin doan (TLE5.4.1-6). Sac ky c6t phan doan
TLE5.4.3 (200,0 mg) trén silica gel (n-hexane-CHCl3
0-90%) thu dugc 7 phan doan (TLE5.4.3.1-7). Tinh
ché phan doan TLE5.4.3.1 (20,6 mg) bing SK loc
gel trén Sephadex LH-20 (CHCl3-MeOH 50%) thu
dugc 6 (4,5 mg). Tuong ty, tinh ché phan doan
TLE5.4.3.6 (32,3 mg) bang SK loc gel trén Sephadex
LH-20 (CHCl3-MeOH 50%) thu dugc 7 (17,1 mg).
Sicky cot phan doan TLE5.5 (510,6 mg) trén silica gel
(n-hexane-CHCl3 50-100% r6i CHCl3-MeOH 0-3%),
sau d6 Sac ky cot trén RP-18 (H,O-acetone 60-100%)
thu dugc 8 (4,2 mg), 9 (5,3 mg) va 10 (3,6 mg).
4-Hydroxybenzaldehyde (1): ESI-MS m/z: 121,03
[M-H]~. "HNMR (500 MHz, acetone-dg, J tinh béng
Hz): 6y 7,80 (2H, d; J= 8,6; H-2, H-6); 7,01 (2H, d;
J=8,6; H-3, H-5); 9,42 (1H, s, H-7); 9,85 (1H, s, 4-
OH). 13C NMR (125 MHz, acetone-dg): 8¢ 130,5 (C-
1); 132,8 (C-2, C-6); 116,7 (C-3, C-5); 164,0 (C-4);
191,0 (C-7).

Methyl 4-hydroxybenzoate (2): ESI-MS m/z: 151,04
[M-H]~. 'H NMR (500 MHz, CDCls, J tinh bing
Hz): 8y 7,96 (2H, d; J= 8,8; H-2, H-6); 6,86 (2H, d;
J=8,8; H-3, H-5); 3,89 (3H, s, 7-OCH3)]. 3C NMR
(125 MHz, CDCl3): 8¢ 122,9 (C-1); 132,1 (C-2, C-6);
115,4 (C-3, C-5); 160,0 (C-4); 167,2 (C-7); 52,1 (7-
OCH3).

Vanillic acid (3): ESI-MS m/z: 167,03 [M-H] .
'H NMR (500 MHz, acetone-dg, J tinh bang Hz):
oy 7,56 (1H, d; J=1,9; H-2); 6,91 (1H, d; J= 8,2; H-5);
7,59 (1H, dd; J= 8,2; 1,9; H-6); 3,91 (3H, 5, 3-OCH3)].
13C NMR (125 MHz, acetone-dg): 8¢ 123,0 (C-1);
113,6 (C-2); 148,1 (C-3); 152,1 (C-4); 115,5 (C-5);
124,9 (C-6); 167,5 (C-7); 56,4 (3-OCH3).
4-Hydroxybenzoic acid (4): ESI-MS m/z: 137,02 [M-
H]~. '"H NMR (500 MHz, CDCl3, J tinh bing Hz):
Sy 7,91 (2H, d; J= 8,8; H-2, H-6); 6,91 (2H, d; J= 8,8;
H-3, H-5). 13C NMR (125 MHz, CDCly): 8¢ 122,7
(C-1);132,7 (C-2, C-6); 116,0 (C-3, C-5); 162,6 (C-4);
167,7 (C-7).

Bergapten (5): ESI-MS m/z: 217,05 [M+H]*. 'H
NMR (500 MHz, CDCl3, J tinh bang Hz): oy 6,27
(1H, d J= 9,8 H-3); 8,15 (1H, dd J=9,8; 0,7 H-4); 7,13
(1H, t J= 0,8 H-8); 7,02 (1H, dd J= 2,4; 1,0 H-11);
7,59 (1H, d J= 2,4 H-12); 4,27 (3H, s, 5-OCH3). 13C
NMR (125 MHz, CDCl3): 8¢ 161,4 (C-2); 112,8 (C-
3); 139,4 (C-4); 149,8 (C-5); 112,9 (C-6); 158,6 (C-7);
94,1 (C-8); 152,9 (C-9); 106,7 (C-10); 105,2 (C-11);
145,0 (C-12) 60,3 (5-OCH3).
6-Hydroxy-2-(2-phenylethyl)chromon e (6): ESI-
MS m/z: 267,10 [M+H]T. 'H NMR (500 MHz,
CDCl3, J tinh bang Hz): 6y 6,44 (1H, s, H-3); 7,74
(1H, d J= 3,0 H-5); 7,57 (1H, dd J= 9,0 3,0 H-7); 7,73
(1H, d J= 9,1 H-8); 3,31 (2H, t J= 7,6 Hy-11); 3,41
(2H, t J= 7,5 Hy-12); 7,62-7,59 (2H, m, H-2, H-6")
7,54-7,51 (3H, m, H-3, H-4, H-5"). 13C NMR (125
MHz, CDCl3): 8¢ 169,5 (C-2); 108,8 (C-3) 179,4 (C-
4); 107,9 (C-5); 154,7 (C-6); 123,5 (C-7); 119,2 (C-
8); 150,8 (C-9); 123,8 (C-10); 36,0 (C-11); 32,9 (C-
12); 139,7 (C-1°); 128,5 (C-2, C-6"); 128,2 (C-3, C-5");
126,4 (C-4’).
6,7-Dimethoxy-2-(2-phenylethyl)chromone  (7):
ESI-MS m/z: 311,13 [M+H]*. 'H NMR (500 MHz,
CDCl3, J tinh bing Hz): 8y 6,24 (1H, s, H-3); 7,52
(1H, s, H-5); 6,87 (1H, s, H-8); 2,93 (2H, t; J= 7,8;
H,-11); 3,06 2H, t; J= 7,8; Hy-12); 3,97 (3H, s,
6-OCHj3 ); 3,99 (3H, s, 7-OCH3). 13C NMR (125
MHz, CDCl3): 8¢ 168,1 (C-2); 109,6 (C-3); 177,6
(C-4); 104,6 (C-5); 147,8 (C-6); 154,7 (C-7); 99,7
(C-8); 152,8 (C-9); 116,9 (C-10); 36,2 (C-11); 33,3
(C-12); 56,5 (6-OCHj3); 56,6 (7-OCH3); 139,9 (C-1');
128,8 (C-2/, C-6'); 128,4 (C-3/, C-5'); 126,7 (C-4').
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6,7-Dimethoxy-2-[2-(4-
methoxyphenyl)ethyl]chromon e  (8):ESI-MS
m/z: 341,14 [M+H]T. "H NMR (500 MHz, CDCls,
J tinh bang Hz): 6y 6,26 (1H, s, H-3); 7,52 (1H, s,
H-5); 6,88 (1H, s, H-8); 2,90 (2H, t; J= 7,7; Hy-11);
3,00 (2H, t; J= 7,6; Hy-12); 3,99 (3H, s, 6-OCH3);3,97
(3H, s, 7-OCH3); 3,78 (3H, s, 4-OCHj3); 6,83 (2H,
d J= 8,6 H-3/, H-5); 7,11 (2H, d J= 8,6 H-2/, H-¢').
13C NMR (125 MHz, CDCl3): 8¢ 169,1 (C-2);109,2
(C-3); 177,6 (C-4); 104,4 (C-5); 148,1 (C-6); 155,2
(C-7); 99,7 (C-8); 153,2 (C-9); 116,4 (C-10); 36,6
(C-11); 32,5 (C-12); 56,6 (6-OCH3); 56,7 (7-OCH3);
554 (4-OCHj3); 131,8 (C-1'); 129,4 (C-2/, C-6');
114,3 (C-3/, C-5'); 149,8 (C-4').

Plumericin (9): ESI-MS m/z: 291,09 [M+H]*. 'H
NMR (500 MHz, CDCl3, J tinh bing Hz): oy 5,57
(1H, d, J = 5,9, H-1); 7,44 (1H, s, H-3); 4,01 (1H, dt;
J=9,5; 2,2; H-5); 5,65 (1H, dd; J= 5,5; 2,2; H-6); 6,05
(1H, dd; J=5,5;2,2; H-7); 3,43 (1H, dd; J=9,5; 5,9; H-
9); 5,10 (1H, s, H-10); 7,16 (1H, qd; J=7,2; 1,6; H-13);
2,08 (3H, d, J= 7,3; H3-14); 3,77 (3H, s, 15-OCH3).
13C NMR (125 MHz, CDCl3): 8¢ 102,4 (C-1); 152,8
(C-3); 109,6 (C-4); 38,6 (C-5); 126,6 (C-6); 141,2 (C-
7); 104,7 (C-8); 53,8 (C-9); 80,5 (C-10); 127,7 (C-11);
168,3 (C-12); 145,4 (C-13); 16,2 (C-14); 166,8 (C-15);
51,8 (15-OCHj3).
2,7-Dimethyl-2E,4E-octadiendioic acid (10): ESI-
MS m/z: 197,08 [M-H]~. 'H NMR (500 MHz,
CDCl3, J tinh bing Hz): 8 7,26 (1H, d 11,3 H-3);
6,42 (1H, dd J= 15,1 11,4 H-4); 6,08 (1H, dt J= 14,7
7,2H-5); 2,57 (1H, m, H-6a); 2,39 (1H, m, H-6b); 2,63
(1H, m, H-7); 1,92 (3H, s, H3-9); 1,22 (3H, d J= 6,8
H3-10). '3C NMR (125 MHz, CDCl3): 8¢ 174,3 (C-
1); 125,4 (C-2); 140,5 (C-3); 128,3 (C-4); 140,0 (C-5);
36,9 (C-6); 39,3 (C-7); 182,3 (C-8); 12,3 (C-9); 16,7
(C-10).

Thit hoat tinh tic ché o -glucosidase

Viéc thii hoat tinh tc ché o-glucosidase dugc thuc
hién theo phuong phép ctia Kim '? ¢6 diéu chinh: cho
vao 6ng nghiém 1,6 mL dém phosphate (0,01 mM,
pH 7,0); 300 ul mau (pha trong DMSO). Thém 20
UL a-glucosidase (10 Ul/mL), lic déu, 0 trong 10
phut tai 37°C. Cho tiép 20 mL p-nitrophenyl--D-
glucopyranoside 1,5 mM va u trong 30 phit tai 37°C.
Ngung phén ting bang cich thém 1 mL Nap,CO3 0,1
M. Dung dich sau d6 dugc do do hép thu quang tai
budc séng 405 nm. Cac thi nghiém dugc lap lai 3 1an
va s6 liéu dugc xtt Iy bang phan mém GraphPad Prism
7.

KET QUA VA THAO LUAN

Bang phuong phép sic ky cot trén silica gel, RP-18
va Sephadex LH-20, mudi hgp chdt (1-10) Hinh 1 da
dugc phan lap ti cao ethyl acetate ctia cay sung than
lan.

Hgp chit 1: Tinh thé hinh kim mau tring. Phé
'H NMR cho théy tin hiéu cong hudng ting véi mot
nhoém aldehyde [y 9,42 (1H, s, H-7)], mdt nhom
OH phenol tu do [65 9,85 (1H, s, 4-OH)], mot vong
benzene 1,4- nhi hoan [8y 7,80 (2H, d; J= 8,6 Hz,
H-2, H-6); 7,01 (2H, d; J= 8,6 Hz, H-3, H-5)]. Phd
13C NMR cho céc tin hiéu cong hudng ting véi bay
carbon gdm mot carbon carbonyl ciia nhém alde-
hyde [8¢ 191,0 (C-7)] va sdu carbon thom ctia vong
benzene trong dé ¢ mét carbon mang oxygen [d¢
164,0 (C-4)]. S6 liéu phd trén cho thdy hop chat 1
la 4-hydroxybenzaldehyde, phti hop véi tai liéu tham
khao '3,

Hop chit 2: Tinh thé hinh kim mau tring. Phé 'H va
13C NMR cho thdy phan ti chita mot vong benzene
1,4- nhi hodn giong véi 1. Tuy nhién 2 mat di tin hiéu
ctia mét nhom aldehyde va thay vao d6 1a tin hiéu ctia
mot carbon carbonyl ctia acid hodc ester [8¢ 167,2 (C-
7)]. Ngoai ra 2 con c6 thém moét nhém methoxy [6 g
3,89 (3H, s, 7-OCH3); 8¢ 52,1 (7-OCHj)]. Tii s6 liéu
phé két hop véi so sanh tai liéu tham khio!>'* cho
théy hop chét 2 1a methyl 4-hydroxybenzoate.

Hop chit 3: Tinh thé hinh kim mau tring. Phé 'H
NMR cho thdy tin hiéu cong hudng Ging véi mot vong
benzene 1,2,4- tam hoan [0y 7,59 (1H, dd; J=8,2; 1,9
Hz, H-6); 7,56 (1H, d; J= 1,9 Hz, H-2); 6,91 (1H, d; J=
8,2 Hz, H-5)] va m¢t nhom methoxy [y 3,91 (3H,
s, 3-OCH3)]. Phé 13C NMR cho céc tin hiéu cong
hudng ting véi tam carbon gébm mot carbon carboxyl
[6¢ 167,5 (C-7)], sdu carbon thom clia vong benzene
trong d6 c6 hai carbon mang oxygen [§¢ 152,1 (C-
4); 148,1 (C-3)] va mdt carbon methoxy [d¢ 56,4 (3-
OCH3)]. So sanh s liéu phd trén véi tai liéu tham
khao ' x4c nhan hop chit 3 1a vanillic acid.

Hgp chit 4: Tinh thé hinh kim mau tring. So sinh
dit liéu phd NMR ctia hgp chdt 1 va 4 cho thdy sy
tuong dong, tuy nhién 4 mit di tin hiéu cia mét nhom
aldehyde, thay vao d¢ 1a tin hiéu ctia carbon carbonyl
ctia acid hodc ester [6¢ 167,7 (C-7)]. S6 liéu phé két
hop véi tai liéu tham khao * cho thdy hgp chét 4 1a
4-hydroxybenzoic acid.

Hop chit 5: Tinh thé hinh kim mau tring. Phé 'H
NMR cho théy tin hiéu cong hudng ting v6i mot pro-
ton thom [8y 7,13 (1H, t; J= 0,8 Hz, H-8)], hai proton
cis-olefin cia mét vong sau [0y 8,15 (1H, dd; J=9,8;
0,7 Hz, H-4); 6,27 (1H, d; J= 9,8 Hz, H-3)], hai proton
ghép cip cis cia mot vong furan [§y 7,59 (1H, d; J=
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R1:R2:H

W

R,=OH:R,=H

6 R,=R,=H;Ry;=0H
7 R,=H:R,=R;=0CH;
8 R,=R,=R;=0CH,

R, =0CH;;R,=H
R, =OH; R, = OCH,4

Hinh 1: Céngthuc ctia hgp chat 1-10

2,4 Hz, H-12); 7,02 (1H, dd; J= 2,4; 1,0 Hz, H-11)] v&
mot nhém methoxy [0y 4,27 (3H, s, 5-OCH3)]. Phé
13C NMR cho c4c tin hiéu cong hudng ting véi 12 car-
bon gém mot carbon carbonyl ctia khung coumarin
[6¢ 161,4 (C-2)], bén carbon olefin, sdu carbon clia
mot vong benzene trong d6 c6 ba carbon mang oxy-
gen va mot nhém methoxy. Proton H-4 xudt hién &
vung tif trudng thip (8y 8,15) cho thiy C-5 mang
nhom thé O-alkyl (néu C-5 khong mang nhém thé
O-alkyl, H-4 ¢6 d ~7,8 ppm) 1. Céc 6 liéu ph trén
cho thdy 513 mot furanocoumarin khong mang nhém
thé trén vong o-pyrone. So sdnh s6 liéu phd véi tai
liéu tham khao 7 xac nhin hgp chit 5 13 bergapten.

Hop chit 6: Tinh thé hinh phién khong mau. Phd 'H
NMR cho thdy tin hiéu cong hudng ting v6i mot vong
benzene 1,2,4- tam hodn [0y 7,74 (1H, d; J= 3,0 Hz,
H-5); 7,73 (1H, d; J= 9,1 Hz, H-8); 7,57 (1H, dd; J=
9,0; 3,0 Hz, H-7)], m6t vong benzene mang mot nhom
thé [dy 7,62-7,59 (2H, m, H-2, H-6); 7,54-7,51 (3H,
m, H-3, H-4, H-5)], mét proton olefin ¢6 1ap [dy 6,44
(1H, s, H-3)] va hai nhém methylene [y 3,41 2H, t;
J=7,5Hz,H,-12); 3,31 (2H, t; J= 7,6 Hz, Ho-11)]. Phé
13C NMR cho céc tin hiéu cong hudng ting véi 17 car-
bon gdm mdt carbon carbonyl lién hgp [d¢ 179,4 (C-
4)], hai carbon ctia mét néi d6i C=C mang ba nhém
thé [6¢ 169,5 (C-2); 108,8 (C-3)], 12 carbon thom
trong d6é c6 hai carbon mang oxygen va hai nhém
methylene. Cac s6 liéu phé cho thdy hgp chdt nay
1a mot dan xuét 2-(2-phenylethyl)chromone mang
mot nhéom hydroxy. Tuong quan HMBC Hinh 2
ctia cac proton H-11, H-12 véi C-1/, C-2 x4c nhan

don vi 2-phenylethyl dugc gin vao C-2 cuia khung
chromone. Phan tich cdc s6 liéu phé NMR va tuong
quan HMBC cho thdy hop chit nay la 6-hydroxy-
2-(2-phenylethyl)chromone (6), phtt hgp véi tai liéu
tham khao '8.

Hgp chit 7: Tinh thé hinh phién khong mau. S6 liéu
ph8 'H va 13C NMR ctia hop chdt 7 va 6 cho thdy
su tuong dong, diém khdc biét 1a vong benzene 1,2,4-
tam hodn dugc thay thé bang vong benzene 1,2,4,5- td
hoan [6y 7,52 (1H, s, H-5); 6,87 (1H, s, H-8)], dong
thoi c6 thém tin hiéu ctia hai nhém methoxy [6y 3,97
(3H, s, 6-OCHj3); 3,99 (3H, s, 7-OCH3)]. So sanh s6
liéu phd véi tai liéu tham khao ! cho thiy hgp chat
nay la 6,7-dimethoxy-2-(2-phenylethyl)chromone.
Hop chit 8: Tinh thé hinh kim khong mau. Phé
NMR ctia hgp chat 8 tuong ty nhu hgp chat 7,
diém khac biét la vong benzene mang mét nhom
thé dugc thay thé bang mot vong benzene 1,4-
nhi hodn [§y7,11 (2H, d; J= 8,6 Hz, H-2/, H-
6¢); 6383 (2H, d; J= 8,6 Hz, H-3/, H-5)], déng
thoi xudt hién tin hiéu ctia ba nhém methoxy [(0y
3,99 (3H, s, 6-OCHj3); 3,97 (3H, s, 7-OCHj3); 3,78
(3H, s, 4-OCH3)]. Phan tich cic s6 liéu phé
cho thdy hgp chit nay la 6,7-dimethoxy-2-[2-(4-
methoxyphenyl)ethyl]chromone, phtt hgp véi tai liéu
tham khao 2°.

Hgp chit 9: Tinh thé hinh phién khong mau. Phg
'H NMR cho thdy tin hiéu cong huéng ctia bén pro-
ton olefin [8y 7,44 (1H, s, H-3); 7,16 (1H, qd; J=7,2;
1,6 Hz, H-13); 5,65 (1H, dd; J= 5,5; 2,2 Hz, H-6); 6,05
(1H, dd; J=5,5; 2,2 Hz, H-7)], b6n nhém methine [ 4
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5,57 (1H, d; J= 5,9 Hz, H-1); 5,10 (1H, s, H-10); 3,43
(1H, dd; J=9,5; 5,9 Hz, H-9); 4,01 (1H, dt; J=9,5; 2,2
Hz, H-5)], m¢t nhém methoxy [y 3,77 (3H, s, 15-
OCH3)] va mot nhom methyl allyl [ 2,08 (3H, d; J=
7,3 Hz, H3-14)]. Phg '3C NMR cho thdy tin hiéu cong
hudng ctia 15 carbon trong d6 ¢6 hai carbon carbonyl
ester [6¢ 168,3 (C-12) va 166,8 (C-15)], sdu carbon
olefin, b6n nhom methine, m¢t nhom methyl, moét
nhém methoxy va mét carbon bic bén mang nhém
thé rat dién ti [Sc 104,7 (C-8)]. Phd HMBC Hinh 2
cho thdy cic tuong quan gitia proton H-14 vé6i C-11,
C-13; gitta proton H-13 v6i C-10, C-12, gitip xac nhin
vi tri nhém CH3-CH=C tai C-11. Tuong quan cua
proton H-3 v6i C-1 cho théy su hién dién ctia cdu noi
oxygen gitta C-1 va C-3. Phd HMBC ciing cho théy
cac proton nhém methoxy va H-3 cling cho tuong
quan vdi carbon carbonyl clia ester ¢ 8¢ 166,8; xac
dinh vi tri nhém COOCH3 tai C-4. Céc s6 liéu phd
NMR ciia hgp chit 9 giong phé clia plumericin 2122,
Ngoai ra, hgp chit nay c6 [oc]lz)s: +175,0 (¢ 0,39 trong
MeOH), gin béng véi gia tri ctia plumericin theo tai
liéu tham khao ([a]% +179, ¢ 14,6 trong CHCl3)?!
nén c6 thé két luan hgp chit 9 c6 cung hoa hoc lap
thé v6i plumericin

Hgp chit 10: Tinh thé khong mau, [&]%-9,3 (c 0,38
trong MeOH). Phé ' va 3C NMR cho tin hiéu codng
hudng ctia hai nhém carboxyl [¢ 182,3 (C-8); 174,3
(C-1)], mdt no6i d6i C=C mang hai proton ghép cép
trans [0y 6,42 (1H, dd; J= 15,1; 11,4 Hz, H-4); 6,08
(1H, dt; J= 14,7; 7,2 Hz, H-5); ¢ 140,0 (C-5); 128,3
(C-4)], mot néi déi C=C tam hoan [§y 7,26 (1H, d;
J=11,3 Hz, H-3); d¢ 140,5 (C-3); 125,4 (C-2)], mot
nhém methine [0y 2,63 (1H, dd; J= 13,5; 6,8 Hz, H-
7); 8¢ 39,3 (C-7)], mot nhém methylene [6y 2,57
(1H, dd; J= 14,2; 7,1 Hz, H-6a); 2,39 (1H, dd; J= 14,0;
7,0 Hz, H-6b); 8¢ 36,9 (C-6)] va hai nhém methyl [6 5
1,92 3H, s, H3-9); 1,22 3H, d; J= 6,8 Hz, H3-10);
8¢ 16,7 (C-10); 12,3 (C-9)]. Trong phé '3C NMR,
nhém 9-methyl xuét hién & vung tu trudng cao (d¢
12,3 ppm) chiing to carbon nay bi che chén, nghia la
noi d6i C-2/C-3 c¢6 ciu hinh E (néu ndi do6i nay cé
cdu hinh Z, nhém methyl nay it bi chan hon, 8¢ ~20
ppm) 2?4, So sanh céc s6 liéu phd véi tai liéu tham
khio?® cho thdy hop chét 10 14 2,7-dimethyl-2E,4E-
octadiendioic acid

Céc hgp chit 1-10 dugc khao sat hoat tinh tic ché en-
zyme o.-glucosidase. Két qua cho thiy c6 nim hgp
chat tic ché enzyme manh hon chiing duong acarbose
voi gid tri ICsg = 153,9-302,8 uM Bang 1. D6i véi cac
hgp chit 1-4, sy hién dién cdc nhom thé ~-COOCHj3
tai vi tri C-1 (2) lam ting déng ké hoat tinh, trong
khi nhém -CHO hay -COOH (1 va 4) lai lam giam
hoat tinh. Hgp chat c6 nhém ~OCHj & vi tri C-3 thé

hién hoat tinh manh hon so véi hgp chit khong c6
nhém nay (3 > 4). D&i véi cdc chit dan xudt 2-(2-
phenylethyl)chromone (6- 8), hai nhém ~-OCH3z & vi
tri C-6 va C-7 trén khung chromone tic ché enzyme
hiéu qué hon dan xuét khong mang déic diém ciu trac
nay; hiéu qua uc ché gia ting khi ¢6 nhom —-OCHj3
gdn vao vi tri C-4 trén vong benzene ctia diy nhdnh
2-phenylethyl (8 > 7 > 6).

KET LUAN

Tu cao ethyl acetate cta thin va ré ciy sung
thin lin thu hdi ¢ tinh Ldm Doéng, mudsi hop
chit 1a (1),
4-hydroxybenzoate vanillic acid

4-hydroxybenzaldehyde methyl
(2), (3), 4
hydroxybenzoic acid (4), bergapten (5), 6-hydroxy-
2-(2-phenylethyl)chromone (6), 6,7-dimethoxy-2-
(2-phenylethyl)chromone (7), 6,7-dimethoxy-2-[2-
(4-methoxyphenyl)ethyl)|chromone (8), plumericin
(9) va 2,7-dimethyl-2E,4E-octadienedioic acid (10)
da dugc phan lap. Day la lan dau tién cac hgp chiat 2
va 6-10 dugc bdo cdo hién dién trong ciy sung thin
ldn. Trong cdc hgp chét phan lap dugc, 2, 3,7,8va 10
thé hién hoat tinh tc ché o-glucosidase manh hon
chiing duong 1a acarbose.

LO1 CAM ON

Nghién ctiu dugc tai trg béi Pai hoc Qudc gia Thanh
phd H6 Chi Minh (PHQG-HCM) trong khudn khé
DE tai ma s 562-2024-18-04.

DANH MUC TU VIET TAT

1D-NMR: One-dimensional nuclear magnetic reso-
nance

2D-NMR: Two-dimensional
resonance

nuclear magnetic
'H NMR: Proton nuclear magnetic resonance

13C NMR: Carbon-13 nuclear magnetic resonance
HSQC: Heteronuclear single quantum coherence
HMBC: Heteronuclear multiple bond correlation

: Singlet

d: Doublet

dd: Doublet of doublets

dt: Doublet of triplets

t: Triplet

qd: Quartet of doublets

m: Multiple

XUNG POT LO1iCH

Nhoém téc gia cam két khong c6 bt ky xung dot loi
ich trong nghién ctiu va céng bo nay.
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Hinh 2: Tuong quan HMBC ctia hgpchét 6 va 9

Bang 1: Hoat tinh tic ché enzyme «-glucosidase cia cac hop chat 1-10

Hop chit
4-Hydroxybenzaldehyde (1)
Methyl 4-hydroxybenzoate (2)
Vanillic acid (3)
4-Hydoxybenzoic acid (4)

Bergapten (5)

6-Hydroxy-2-(2-phenylethyl)chromone (6)

6,7-Dimethoxy-2-(2-phenylethyl)chromone (7)

6,7-Dimethoxy-2-[2-(4-methoxyphenyl)ethyl)|chromone (8)

Plumericin (9)

2,7-Dimethyl-2E,4E-octadienedioic acid (10)

Acarbose**

ICso (UM)
974,3 £+ 15,3
153,9 + 16,4

302,8 + 10,9

*

1106,7 & 25,7

*

228,6 = 8,5

180,5 £ 0,5

*

205,9 + 5,3

913,7 £ 19,6

*: khong c6 hoat tinh (ticché < 50% tai nong d6 500 pg/mL)

**: Chiing duong

PONG GOP CUA TAC GIA

Nguyén Ngoc Chi, Nguyén Thi Thao Ly, Nguyén Thi
Lé Thu, Trinh Thi Diéu Binh thu thip mau cay, ly
trich, diéu ché cao tho va phan lap chit. Nguyén
Diéu Lién Hoa phén tich di liéu phé va x4c dinh cdu
tric hoa hoc. Nguyén Ngoc Chi thi hoat tinh tc ché
enzyme ¢¢-glucosidase. Trinh Thi Diéu Binh viét va
hoan chinh bén théo.
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ABSTRACT

Ficus pumila is a climbing plant, mainly growing in Asia's tropical and subtropical regions. All plant
parts are used in traditional medicine to treat various diseases. Previous studies on the chemi-
cal composition of Ficus pumila have revealed the presence of terpenoids, flavonoids, sterols, and
coumarins, which have demonstrated diverse biological activities. However, there has been lim-
ited research on Ficus pumila in Vietnam. Therefore, this paper reports the investigation of the
chemical constituents of the stems and roots of Ficus pumila collected in Lam Dong province,
thereby contributing to the enrichment of the value of this plant species. The extraction pro-
cess was carried out using the Soxhlet method with ethyl acetate as the solvent. The isolation
was performed by column chromatography on silica gel. The structures of these compounds
were determined by 1D- and 2D-NMR spectroscopy and comparison with literature data. Ten
isolated compounds include four phenolic compounds: 4-hydroxybenzaldehyde (1), methyl 4-
hydroxybenzoate (2), vanillic acid (3), 4-hydoxybenzoic acid (4) a furanocoumarin, bergapten (5);
three 2-(2-phenylethyl)chromones, 6-hydroxy-2-(2-phenylethyl)chromone (6), 6,7-dimethoxy-2-(2-
phenylethyl)chromone (7), 6,7-dimethoxy-2-[2-(4-methoxyphenyl)ethyl)lchromone (8); and two
terpenoids, plumericin (9) and 2,7-dimethyl-2E,4E-octadienedioic acid (10). It is the first time com-
pounds 2 and 6-10 have been obtained from the plant species. The anti-hyperglycemic activity
of allisolated compounds was evaluated by measuring the inhibitory effect against a-glucosidase.
Among them, compounds 2, 3, 7, 8 and 10 showed higher inhibitory activity than the positive
control acarbose.

Key words: Ficus pumila, isolation, structure determination, a@-glucosidase inhibition
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