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Abstract

From the leaves of Ardisia insularis, six flavonoids and four bergenin derivatives have been isolated, myricitrin (1),
myricetin 3-O-(3"-0-galloyl)-a-L-rhamnopyranoside (2), desmanthine-2 (3), quercetin 3-O-a-L-rhamnopyranoside (4),
3-O-galloylepicatechin (5), 3-O-galloyl-3'-methoxyepicatechin (6), bergenin (7), norbergenin (8), demethoxybergenin
(9) and 4-O-galloylbergenin (10). The structure elucidation of these compounds was peformed by spectroscopic data
ESI-MS, 1D-NMR (*H-NMR, *C-NMR, DEPT) and 2D-NMR (HSQC, HMBC, COSY).
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1. PAT VAN BE B0001532) duoc luu giir tai Vién Hoa hoc cac Hop
chat thién nhién, Vién Han 1am Khoa hoc va Cong
Cay com ngudi dao Ardisia insularis Mez. thuoc  nghé Viét Nam.
ho Pon nem (Myrsinaceae) la loai tiéu moc, cao 2,5
m, nhanh va phat hoa cé vay sét. Phién 14 tron dai  2.2. Héa chét va thiét bi
thon, dai dén 25 cm, khong 16ng, mit dudi co tuyén.
Chum ty tan & ngon, dai dén 15 cm. Hoa thom, cdnh Sac ky 16p mong (TLC): Puogc thyc hién trén
hoa 3,5 mm, tiéu nhuy vang. Trai rong 4-5 mm, dep  ban mong trang san DC-Aluofolien 60 F254
& dau, qua bi méng. Loai nay thuong gap & vung (Merck) RP1g Fosas (Merck) Dung m01 trién Khai
rung thua & do cao 50-400 m, vi du nhu & Trang  sic ky 12 hdn hop ctua mét sb trong sé cac dung moi
Bom, niii Dinh [1]. Cho dén nay chwa c6 cong trinh  théng thuong nhu n-hexan, cloroform, etyl axetat,
nao cong bd vé thanh phﬁn héa hoc cling nhu hoat  axeton, metanol va nudc. Phat hién chét béng dén tir
tinh sinh hoc cua loai Ardisia insularis, ca & trong  ngoai ¢ hai budc song 254 nm va 365 nm hoac dung
nudc va trén thé gioi. Dé gop phan tim hiéu thanh  thudc thir 1a dung dich vanilin H,SO, 10 %. Sac ky
phan hoa hoc ciia cdy com ngudi dio Ardisia  cot (CC): duoc tién hanh véi chat hap phuy 1a silica
insularis Mez. phan bd ¢ Viét Nam, trong khuén  gel pha thuong, silica gel pha dao. Silica gel pha
khé bai bao ndy, ching t0i trinh bay viéc phan lap  thuong Merck c6 ¢& hat 1a 0,040-0,063 mm (240-
va xac dinh cau trac cua 10 hop chat bao gom sau 430 mesh). Silica gel pha dao YMC (30-50 pm,
hop chit flavonoid va bon dan xuét bergenin. Fujisilisa Chemical Ltd.). Phé khdi ion hoa bui
i ) . electron (ESI-MS) duoc do trén may AGILENT
2. NGUYEN LIEU VA PHUONG PHAP NGHIEN 1100 LC-MSD Trap spectrometer. Phd cong huong

cuu tir hat nhan "H-NMR (400 MHz) va *C-NMR (100
MHz) dugc do trén may Agilent 400-MR st dung
2.1. Nguyén liéu tetrametylsilan (TMS) lam chat ngi chuan.

Cay com ngudi dao Ardisia insularis Mez. dugc  2.3. Chiét tach va phan 13p cic chit
thu hai tai Quang Khé, Pak Glong, Pak Nong, Tay
Nguyén vao thang 3 ndm 2012. Mau cdy da duoc La cay com ngudi dao (Ardisia insularis Mez.)
TS. Nguyén Quoc Binh, Bao tang Thién nhién Viét  sau khi thu hai vé dugc rira sach dt cat, cit nho, sdy
Nam, Vién Han lam Khoa hoc va Cong nghé Viét ¢ nhiét do 50-60 °C cho dén kho va nghién thanh
Nam giam dinh tén khoa hoc. Tiéu ban mau (BMN-  bot. Bot 14 cay (2 kg) dugc chiét két hop siéu am va

310



TCHH, T. 53(3), 2015

gia nhiét trong dung moéi metanol & 50 °C (3 1an x 2
gio mdi lﬁn). Dich chiét metanol duoc g0p chung lai
va cit loai dung moi dudi ap suat giam thu duge 150
g can chiét metanol tong. Can metanol tong dugc bd
sung thém nudc va chiét phan b lai véi cac dung
moi n-hexan va etyl axetat. Sau khi cat loai dung
moi dudi ap sudt giam thu dwoc cac cin chiét
n-hexan (All, 40 g), etyl axetat (AI2, 45 g) va can
nude (Al3, 65 g) tuong Gng.

Phan doan AI2 (45,0 g) duoc tién hanh sic ky
trén cot silica gel va rira giai boi hé dung moi
gradient CHCI;:MeOH (50:1—1:1, v/v), thu dugc
bdn phan doan AI2A (8,0 g), AI2B (7,5 g), AI2C
(12,5 g) va AI2D (10,0 g). Phan doan AI2B tiép tuc
duoc sic ky trén cot silica gel pha dao YMC RP-18,
rea giai bai hé dung mdi axeton:nuwdc (1:1, viv) thu
dugc hop chat 5 (chat bot mau vang, 55,0 mg) va 6
(chit bot mau vang, 19,0 mg). Phan doan AI2C
dugc sic ky trén cot silica gel pha dao YMC RP-18,
rea giai béi hé dung méi axeton:nuéc (0,8:1, v/v)
thu dugc hop chat 1 (chat bot mau vang, 80,0 mg)
va 4 (chit bot mau vang, 42,0 mg).

Phan cin nudc (AI3, 65 g) duoc tién hanh rua
giai qua cgt Dianion HP-20 véi dung méi MeOH (tu
0 %-25 %-50 %-75 %-100 % MeOH), thu dugc 5
phan doan ky hiéu tir AI3A dén AI3E. Phan doan
AS3B dugc xtr ly trén cot silica gel pha thuong, hé
dung méi rira giai CHCl3:MeOH:H,0 (5:1:0,1, v/v)
thu duoc 4 phan doan ky hiéu tir AI3B1 dén AI3B4.
Tiép tuc tién hanh sic ky phan doan AI3B3 trén cot
silica gel pha ddo YMC RP-18 véi hé dung moéi rua
giai MeOH:H,0 (2:1, v/v) thu dugc cic hop chat 7
(chét bot mau trang, 9,0 mg), 8 (chat bot mau vang
nau nhat, 6,0 mg) va 9 (tinh thé hinh kim khéong
mau, 5,0 mg). Phan doan AI3C duoc sic ky trén cot
silica gel pha thuong, rira giai boi hé dung moi
gradient CHCI3:MeOH (tir 50:1—1:1, v/v) thu dugc
bdn phan doan nho, ky hiéu tir AI3C1 dén AI3CA4.
Tinh ché phan doan AI3C2 trén cot silica gel pha
dao YMC RP-18 va rwtra giai boi hé dung moi
MeOH:H,0 (2:1, v/v) thu dugc céc hop chit 2 (chét
bot mau vang, 17,0 mg), 3 (chat bot mau vang, 9,0
mg) va 10 (chat bot mau tring, 10,0 mg).

Hop chit 1: Myricitrin

Chat bot mau vang; ESI-MS: m/z 465 [M+H]",
C21H20012. 1H-NMR (CDgoD, 400 MHZ) 0 (ppm)
6,15 (1H, s, H-6), 6,31 (1H, s, H-8), 6,93 (1H, s,
H-2"), 6,93 (1H, s, H-6"), 5,29 (1H, br s, H-1"), 4,22
(1H, br s, H-2"), 3,78 (1H, d, J = 8,0 Hz, H-3"),
3,51 (1H, m, H-4"), 3,34 (1H, m, H-5"), 0,94 (3H, d,
J = 6,0 Hz, H-6"). ®*C-NMR (CD;0D, 100 MHz) &
(ppm): 159,5 (C-2), 136,4 (C-3), 179,7 (C-4), 163,3
(C-5), 99,9 (C-6), 165,9 (C-7), 94,8 (C-8), 158,6
(C-9), 106 (C-10), 122,1 (C-1"), 109,7 (C-2"), 146,9
(C-31), 138,8 (C-4), 146,9 (C-5"), 109,7 (C-6"),
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103,7 (C-17), 72,2 (C-2"), 72,1 (C-3"), 73,5 (C-4"),
72 (C-5"), 17,8 (C-6").

Hop chit 2: Myricetin 3-O-(3"-O-galloyl)-a-
L-rhamnopyranoside

Chat bot mau vang cam; ESI-MS: m/z 617
[M+H]", CsH24015. *H-NMR (CD;0D, 400 MHz) &
(ppm): 6,18 (1H, d, J = 1,6 Hz, H-6), 6,35 (1H, d, J
= 1,6 Hz, H-8), 6,97 (2H, s, H-2', H-6"), 5,28 (1H, d,
J = 1,6 Hz, H-1"), 4,47 (1H, br s, H-2"), 5,24 (1H,
dd, J = 3,0, 9,2 Hz, H-3"), 3,68 (1H, m, H-4"), 3,69
(1H, m, H-5"), 1,00 (1H, d, J = 5,6 Hz, H-6"), 7,15
(2H, s, H-2", H-6™). *C-NMR (CD50D, 100 MHz)
8 (ppm): 159,41 (C-2), 136,41 (C-3), 179,54 (C-4),
163,19 (C-5), 99,83 (C-6), 166,03 (C-7), 94,71
(C-8), 158,5 (C-9), 105,8 (C-10), 121,54 (C-1),
109,49 (C-2', C-6), 146,85 (C-3', C-5'), 137,91
(C-4), 103,73 (C-1"), 69,91 (C-2"), 75,3 (C-3"),
70,86 (C-4"), 72,28 (C-5"), 17,72 (C-6"), 121,81
(C-1"), 110,41 (C-2", C-6™), 146,4 (C-3", C-5"),
139,9 (C-4"), 168,37 (C-7™).

Hop chét 3: Desmanthin 2

Chat bot mau vang nhat, ESI-MS: m/z 617
[M+H]", CsH24016. *H-NMR (CD;0D, 400 MHz) &
(ppm): 6,12 (1H, d, J = 1,6 Hz, H-6), 6,29 (1H, d, J
= 1,6 Hz, H-8), 6,86 (2H, s, H-2', H-6"), 5,55 (1H, br
s, H-1"), 4,14 (1H, br s, H-2"), 3,92 (1H, dd, J = 2,8,
9,2 Hz, H-3"), 4,90 (1H, m, H-4"), 3,29 (1H, m,
H-5"), 0,72 (1H, d, J = 6,0 Hz, H-6"), 6,96 (2H, s,
H-2", H-6"). “C-NMR (CD;OD, 100 MHz) §
(ppm): 159,78 (C-2), 135,05 (C-3), 179,44 (C-4),
163,22 (C-5), 99,9 (C-6), 166,03 (C-7), 94,74 (C-8),
158,56 (C-9), 105,83 (C-10), 122,02 (C-1%, 109,44
(C-2', C-6"), 147,16 (C-3', C-5), 137,57 (C-4)),
101,95 (C-1"), 71,66 (C-2"), 70,14 (C-3"), 75,03
(C-4"), 69,64 (C-5"), 17,2 (C-6"), 121,35 (C-1"),
110,42 (C-2", C-6"), 146,28 (C-3™, C-5"), 139,82
(C-4"™), 167,95 (C-7™).

Hop chét 4: Quercetin 3-O-a-L-
rhamnopyranoside

Chat bot mau vang, ESI-MS: m/z 450 [M]",
C21H20011. lH-NMR (CD3OD, 400 MHZ) S(ppm)
6,20 (1H, d, J = 1,6 Hz, H-6), 6,37 (1H, d, J = 1,6 Hz,
H-8), 7,35 (1H, d, J = 1,6 Hz, H-2), 6,93 (1H, d, J =
8,0 Hz, H-5), 7,32 (1H, dd, J = 1,6, 8,0 Hz, H-6",
3-O-Rham: 5,35 (1H, d, J = 1,2 Hz, H-1"), 4,23 (1H,
s, H-2"), 3,76 (1H, dd, J = 3,2, 9,2 Hz, H-3"), 3,35
(1H, m, H-4"), 3,42 (1H, m, H-5"), 0,94 (3H, d, J =
6,0 Hz, H-6"). ®C-NMR (CD;OD, 100 MHz) &
(ppm): 159,29 (C-2), 136,21 (C-3), 179,62 (C-4),
163,2 (C-5), 99,79 (C-6), 165,88 (C-7), 94,69 (C-8),
158,5 (C-9), 105,86 (C-10), 122,84 (C-1"), 116,89
(C-2), 146,4 (C-3), 149,78 (C-4'), 116,34 (C-5,
122,94 (C-6"), 103,53 (C-1"), 71,89 (C-2"), 72,09
(C-3"), 73,23 (C-4"), 72,02 (C-5"), 17,65 (C-6").
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Hop chit 5: 3-O-galloylepicatechin

Chat bot mau vang, ESI-MS: m/z 458 [M]",
C2H1501:. 'H-NMR (CD50D, 400 MHz) & (ppm):
4,95 (1H, m, H-2), 5,49 (1H, br s, H-3), 2,82 (1H, d,
J = 6,8 Hz, H,-4), 2,99 (1H, dd, J = 4,5, 16,8 Hz,
Hy-4), 5,93 (1H, s, H-6), 5,93 (1H, s, H-8), 6,90
(1H, d, J = 1,6 Hz, H-2), 6,66 (1H, d, J = 8,0 Hz,
H-5", 6,78 (1H, dd, J = 1,6, 8,0 Hz, H-6"), 6,92 (2H,
s, H-2", H-6"). ®C-NMR (CD;0D, 100 MHz) &
(ppm): 78,62 (C-2), 69,95 (C-3), 26,88 (C-4),
157,26 (C-5), 96,46 (C-6), 157,85 (C-7), 95,83
(C-8), 157,85 (C-9), 99,33 (C-10), 131,42 (C-1,
115,06 (C-2'), 146,3 (C-3), 146,3 (C-4), 115,95
(C-5%, 119,34 (C-6", 121,37 (C-1"), 110,14 (C-2",
C-6"), 145,95 (C-3", C-5"), 139,81 (C-4"), 167,57
(C-7).

Hop chit 6: 3-O-Galloyl-3'-
methoxyepicatechin

Chat bot mau vang, ESI-MS: m/z 472 [M]",
C23H20011. lH'NMR (CD3OD, 400 MHZ) 0 (ppm)
4,95 (1H, m, H-2), 5,5 (1H, br s, H-3), 2,82 (1H, d,
J=16,8, Hy-4), 2,99 (1H, dd, J = 4,5, 16,8 Hz, H,-
4), 5,94 (1H, s, H-6), 5,92 (1H, s, H-8), 6,62 (1H, s,
H-2", 6,53 (1H, s, H-6"), 3,56 (1H, s, 3-OMe), 6,96
(2H, s, H-2", H-6"). *C-NMR (CD;0D, 100 MHz)
& (ppm): 78,96 (C-2), 69,9 (C-3), 26,96 (C-4),
157,88 (C-5), 96,51 (C-6), 157,25 (C-7), 95,85
(C-8), 157,88 (C-9), 99,32 (C-10), 130,55 (C-1Y),
103,19 (C-2"), 149,32 (C-3"), 134,77 (C-4), 146,09
(C-5), 108,69 (C-6"), 56,2 (3-OMe), 121,37 (C-1"),
111,43 (C-2", C-6"), 146,4 (C-3", C-5"), 139,81
(C-4"), 167,57 (C-7").

Hop chit 7: Bergenin

Chat bot mau trang; ESI-MS: m/z 328, [M]
CuH1s0s. 'H-NMR (CD;OD, 400 MHz) & (ppm):
3,52 (1H, m, H-2), 3,16 (1H, t, J = 9,0 Hz, H-3), 3,61
(1H, dd, J = 9,0, 10,4 Hz, H-4), 3,95 (1H, dd, J =
10,0, 10,4 Hz, H-4a), 6,95 (1H, s, H-7), 4,94 (1H, d, J
= 10,4 Hz, H-10b), 3,39 (1H, m, H-11a), 3,79 (1H, d,
J = 11,4 Hz, H-11b), 3,73 (1H, s, 9-OMe). *C-NMR
(CD;OD, 100 MHz) & (ppm): 82,13 (C-2), 71,06
(C-3), 74,06 (C-4), 80,15 (C-4a), 163,77 (C-6),
118,44 (C-6a), 109,84 (C-7), 151,34 (C-8), 140,95
(C-9), 148,44 (C-10), 116,31 (C-10a), 72,47 (C-10b),
61,48 (C-11), 60,2 (9-OMe).

Hop chét 8: Norbergenin

Chat bot mau vang nau nhat; ESI-MS: m/z 314
[M-H]", C13H140,. 'H-NMR (CD5OD, 400 MHz) §
(ppm): 3,63 (1H, m, H-2), 3,16 (1H, t, J = 9,0 Hz,
H-3), 3,65 (1H, dd, J = 9,0, 10,4 Hz, H-4), 4,01 (1H,
dd, J = 10,0, 10,4 Hz, H-4a), 4,94 (1H, d, J = 10,4
Hz, H-10b), 3,40 (1H, m, H-11a), 3,78 (1H, d, J =
11,4 Hz, H-11b). *C-NMR (CD;0D, 100 MHz) §
(ppm): 82,94 (C-2), 71,88 (C-3), 75,61 (C-4), 81,39
(C-4a), 166,43 (C-6), 117,3 (C-6a), 110,92 (C-7),
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147,26 (C-8), 141,19 (C-9), 143,64 (C-10), 114,21
(C-10a), 74,32 (C-10b), 62,69 (C-11).

Hop chat 9: Demethoxybergenin

Hinh kim khéng mau; ESI-MS: m/z 298, [M]",
C1sH1405. 'H-NMR (CD;0D, 400 MHz) & (ppm):
3,52 (1H, m, H-2), 3,14 (1H, H-3), 3,62 (1H, t, J =
8,4 Hz, H-4), 3,94 (1H, t, J = 9,4 Hz, H-4a), 6,83
(1H, d, J = 2,0 Hz, H-7), 4,90 (1H, d, J = 9,4 Hz, H-
10b), 3,38 (1H, m, H-11a), 3,79 (1H, d, J = 11,4 Hz,
H-11b). ®*C-NMR (CD;0OD, 100 MHz) & (ppm):
82,08 (C-2), 71,1 (C-3), 74,04 (C-4), 80,17 (C-4a),
163,9 (C-6), 125,24 (C-6a), 108,68 (C-7), 158,85
(C-8), 109,15 (C-9), 155,9 (C-10), 114,88 (C-10a),
72,35 (C-10b), 61,5 (C-11).

Hop chiét 10: 4-O-galloylbergenin

Chat bot mau tring, ESI-MS: m/z 480, [M]",
021H20013. lH-NMR (CD3OD, 400 MHZ) 8(ppm)
3,77 (1H, m, H-2), 3,75 (1H, H-3), 5,55 (1H, dd, J =
8,8, 8,8 Hz, H-4), 4,40 (1H, t, J = 10,0 Hz, H-4a),
7,06 (1H, s, H-7), 5,11 (1H, d, J = 10,4 Hz, H-10b),
3,72 (1H, m, H-11a), 4,02 (1H, d, J = 11,4 Hz,
H-11b), 3,89 (1H, s, 9-OMe), 7,11 (2H, s, H-2', H-
6). *C-NMR (CD;OD, 100 MHz) & (ppm): 83,1
(C-2), 70,05 (C-3), 76,07 (C-4), 79,1 (C-4a), 165,3
(C-6), 119,29 (C-6a), 111,18 (C-7), 152,45 (C-8),
142,37 (C-9), 149,47 (C-10), 116,94 (C-10a), 74,25
(C-10b), 62,3 (C-11), 60,89 (9-OMe), 121,15 (C-1'),
110,35 (C-2', C-6), 146,453 (C-3'&5), 139,97
(C-4), 167,71 (C-7).

3. KET QUA VA THAO LUAN

Hop chit 1 thu dwoc dudi dang chat bot mau
vang. Cac phd NMR cua 1 c¢6 dang phd ciia mot hop
chat flavonoid glycoside: hai tin hiéu doublet cia
hai proton ghép cap meta tai 64 6,15 (1H, d, J = 2,0
Hz), 6,31 (1H, d, J = 2,0 Hz) trén ph6 'H-NMR va
tuong rng voi tin hi€u ctia 2 nguyén tir cacbon tai d¢
99,9 va 94,8 ppm trén phd *C-NMR dic trung cho
su cO mat cua hai proton H-6 va H-8 cta vong A;
mot tin hiéu singlet c6 cuong do tich phan bang 2
proton tai 8, 6,93 (2H, s) trén phé 'H-NMR tuong
mg v6i tin hiéu CH trén phé HSQC co6 cuong do
pic cao gap doi cac tin hiéu CH khac tai 5¢c 109,7
cho thiy vong B da bi thé & 3 vi tri va c6 cdu truc
d6i xtng. V¢ phia truong cao hon trén phd 'H-NMR
xuét hién cac tin hiéu dic trung cuia mot cAu tur
duong a-L-rhamnopyranosyl: tin hi€u doublet cua
proton anomeric tai 6y 5,29 (1H, d, J = 1,0 Hz), tin
hiéu singlet ciia nhom metyl tai 64 0,98 (3H, d, J =
6,0 Hz) cung véi céc tin hiéu khac cta c&c nhom
oximetin nim trong ving 3,37-4,24 ppm. Tuong
mg, trén phd “*C-NMR va DEPT cua 1 xuét hién tin
hiéu cua 21 nguyén tir cacbon, bao gdm 15 cachon
thudc khung flavonoid va 6 cacbon khac cua céu tir
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duong. Vi tri lién két cia cau ti duong
a-L-rhamnopyranosyl dugc xac dinh tai C-3 cua
khung flavonoid théng qua tuong tac gitra proton
anomeric H-1" (64 5,33) véi cacbon C-3 (6¢ 136,4)
trén phd HMBC. Phé ESI-MS cua 1 cho pic ion
[M+H]" tai m/z 465 twong tng véi cong thirc phan
tlr CpHp001. Céc dit liéu pho trén hoan toan phu
hop v6i cac sb liu trong tai liéu tham khao [2], do
d6 hop chat 1 duoc xac dinh 1a myricitrin. Hop chat
nay ciing da dugc tim thdy c6 trong mot so loai
Ardisia nhu A. balansana [3], A. japonica [4] va thé
hién c6 hoat tinh khang virut t6t [5].

Hop chit 2 thu duoc dudi dang chét bot mau
vang. Céc tin hiéu phd cta 2 phan 16n gidng nhu cua
1, goi ¥ hop chat nay cling ¢o céu trac cua mot
fIavon0|d glycosit. Cu thé, giéng nhu hop chét 1,
trén phd "H-NMR ctia 2 ciing xuat hién cac tin hiéu
doublet cua 2 proton H-6 va H-8 tai dy 6,18 (d, J =
1,6 Hz), 6,35 (d, J = 1,6 Hz) ctia vong A va mot tin
hiéu singlet co cudng do tich phan bang 2 cua hai
proton H-2', H-6" tai 84 6,97 (2H, s) cua vong B da
bi thé ¢ 3 vi tri va co céu trac doi ximg; & phia
truong cao hon xuét hién cac tin hiéu dic trung cho
mot cau tir duong a-L-rhamnopyranosyl, bao gdom
mot tin hiéu doublet ctia proton anomeric tai 6y 5,28
(d, J = 1,6 Hz), mét tin hiéu cua nhém metyl tai &y
1,00 (3H, d, J = 5,6 Hz) va nhiéu tin hiéu dang
multiplet trong khoang 3-4 ppm cua cac nhom
oximetin. Tuy nhién, khac véi 1, trén phd 'H-NMR
ctia 2 xudt hién thém tin hiéu singlet kiéu AA’ d6i
xung tai 8y 7,07 (2H, s, H-2", H-6") goi ¥ trong ciu
trac ctia 2 cOn ¢ thém mot vong thom bi thé 4 vi tri
va ¢o cau trac d6i xung. Tuong tng, trén phd
BC-NMR va DEPT cua 2 xuit hién 28 nguyén tir
cacbon, trong d6 ngoai 15 cacbon cia khung
flavonoid va 6 cacbon cia ciu tr dudng
a-L-rhamnopyranosyl gidng nhu ¢ hop chit 1 con
xudt hién thém 6 cacbon ctia mot vong thom va 1
cacbon cta nhom cacboxyl tai 6c 168,37 (C-7").
Nguyén tir cacbon ciia nhom cacboxyl nay c6 tuong
tac vai hai proton H-2" va H-6" (84 7,07), dong thoi
hai proton nay lai c6 twong tac véi ba cacbon ¢6 gin
véi oxi la C-4" (¢ 139,9) va C-3", C-5" (3¢ 146,4)
trén phd HMBC, diéu nay chung to sy c6 mit cia
mdt ciu tir galloyl trong cdu tric cua 2. Ngoai ra,
cac tuong tac gilra proton anomeric H-1" (o4 5,28)
v6i cacbon C-3 (Sc 135,41) va tuong tac gitra proton
H-3" (84 5,24) v6i cacbon ctia nhom cacboxyl C-7"
(¢ 168,37) trén phd HMBC da xéc dinh vi tri lién
két clia cdu tir duong tai C-3 cua khung flavonoid va
vi trf lién két cua cau tir galloyl tai C-3" cua duong
rhamnopyranosyl. Do c6 su lién két voi cdu tir
galloyl thong qua lién két este nén cacbon C-3" clia
2 ¢6 d6 chuyén dich hoa hoc nim vé phia truong
thip hon (8¢ 75,30) so v&i cacbon C-3" cia 1 (8¢

313

Nguyén Thi Hong Van va cong sir

71,95). Phd ESI-MS cua 2 cho pic ion [M+H]" tai
m/z 617 tuong Gng voi cong thirc phan tir CpgH24O016.
Tt cac dir li€u pho trén, két hop véi tai liéu tham
khao [6], hop chit 2 duoc xac dinh la myricetin
3-0-(3"-O-galloyl)-a-L-rhamnopyranoside.

Hop chat 3 thu dugc dudi dang chit bot mau
vang. Céc tin hi¢u pho "H-NMR va *C-NMR ctia 3
hoan toan tuwong tu véi cac tin hidu phd cia 2: &
ving thom cé su xuat hién cac tin hiéu cong huong
cua khung flavonoid va mot chu tir galloyl, & vung
truong cao hon co sy xudt hién cia mot céu tur
duong a-L-rhamnopyranosyl. Céac tin hiéu trén phd
HMBC ciia 3 ciing cho thiy ¢ su tuong tac giita
proton anomeric H-1" (34 5,55) véi cacbon C-3 (3¢
136,44) ching to ciu tir dudong duoc gin vao khung
flavonoid tai vi tri C-3. Tuy nhién, khac vdéi hop
chat 2, & hop chat 3 phan cau tir galloyl xac dinh
dugc gin vao vi tri C-4" cua duong
a-L-rhamnopyranosyl do trén phé HMBC xuit hién
tuong tac gitra proton H-4" (34 4,90) vdi cacbon
nhom cacboxyl C-7"" (8¢ 167,95), C-5" (5 69,64) va
cacbon nhém metyl C-6" (8¢ 17,20). Phé ESI-MS
cua 3 cho pic ion phan tir [M+H]" tai m/z 617 cling
gidng nhu cua 2, twong tng véi cong thirc phan tir
CosH24016. Céc dit lidu phd trén hoan toan phu hop
v6i cac dit liéu phd trong tai liéu tham khao [7], do
d6 hop chét 3 dugc xac dinh 1a desmathine-2.

Hop chit 4 thu duoc dudi dang chit bot mau
vang. Cac tin hiéu trén phé 'H-NMR cua 4 goi y
hop chit nay ciing c¢6 cau triic ciia mot flavonoid
glucoside: hai tin hiéu doublet diac trung cho 2
proton H-6 va H-8 ctia vong A tai 6y 6,20 (d, J=1,6
Hz), 6,37 (d, J = 1,6 Hz), ba tin hiéu doublet dac
trung cho ba proton thom twong tac kiéu ABX ciia
vong B thé 1, 3, 4 tai 8y 7,35 (d, Jnea = 1,6 H2),
6,93 (d’ Jocto =80 HZ) va 7,32 (dd, Jocto va meta —
8,0/1,6 Hz); cac tin hiéu proton nim trong ving
3,35-4,23 ppm cung v6i su xudt hién mot tin hiéu
doublet ctia proton anomeric tai dy 5,35 (d, J = 1,2
Hz) va mét tin hi€u singlet cia nhom metyl tai oy
0,94 (3H, d, J = 6,0 Hz) dic trung cho mét ciu tir
duong a-L-rhamnopyranosyl. Tuong tng, trén phd
BC-NMR cua 4 cho tin hiéu ciia 21 nguyén tir
cacbon, bao gdm 15 cacbon cia khung flavonoid va
6 cacbon ciia cdu tir dudng a-L-rhamnopyranosyl.
Vi tri thé ctia cau tir duong vao khung flavonoid
dugc xac dinh ¢ C-3 thong qua tuong tac gitra
proton anomeric H-1" (64 5,35) v6i cacbon C-3
(8c136,21) trén phd HMBC. Két hop cac s6 liéu phd
trén v6i phd khdi cho pic ion phan tir [M]* tai m/z
450 (twong tng véi cong thirc phan tir CyH,001),
ddng thoi d6i chibu véi tai lidu tham khao [8], hop
chit 4 duwoc xic dinh 1a quercetin 3-O-o-L-
rhamnopyranoside.
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Hop chat 5 thu duoc dudi dang bot mau vang.
Khac v6i cac hop chat trén, phd NMR cta 5 goi y
hop chit nay co ciu trac khung flavan. Cu thé, trén
ph6 'H-NMR c6 hai tin hiéu singlet cta hai proton
vong thom H-6 va H-8 cua vong A tai dy 5,93 (2H,
s), ba tin hi¢u khac dac trung cho ba proton thom
ctia vong B thé 1, 3, 4 tai 34 6,90 (s, H-2"), 6,93 (d, J
= 8,0 Hz, H-5") va 7,32 (d, J = 8,0 Hz, H-6"); ¢ phia
truong cao hon xuat hién hai tin hiéu cong hudng tai
Oy 4,95 (1H, m) va 5,49 (1H, m) dac trung cho hai
proton cua hai nhom metin CH-2 va CH-3 ding
canh nguyén tir oxi cia khung flavan; hai tin hi¢u
cong huong tai oy 2,82 (d, J = 16,8 Hz, H,-3) va
2,99 (dd, J = 4,5, 16,8 Hz, Hy-3) thé hién sy c6 mit
ciia mot nhom metylen. Trén phdé 'H-NMR cia 5
con ghi nhan mot tin hi€u singlet c6 cuong do tich
phan bang 2 proton kiéu AA' tai 54 6,92 (2H, s, H-
2", H-6"), chling t6 trong cdu triic ctia 5 con c6 mot
vong thom bi thé boi 4 vi tri va c6 cau trac ddi
xtng. Phd *C-NMR va phd DEPT cua 5 xuét hién
22 nguyén tu cacbon, trong d6 c6 15 cacbon cua
khung flavan va 6 cacbon ciia mét vong thom khac
cung voi mt cacbon cia nhom cacbonyl tai &c
167,57 (C=0). Trén phé HMBC, nguyén tir cacbon
cia nhom cacbonyl ndy cd tuong tdc véi proton
H-2", H-6" va voi proton H-3 cta khung flavan,
chimg t6 trong céu triic cia 5 c6 mot cdu tir galloyl
va duoc gén vao vi tri C-3 cua khung flavan. Phu
hop vé6i cac dir liéu phd trén, phd ESI-MS cua 5
xuat hién pic ion phan tir [M]* tai m/z 458 tuong
ung véi cong thire phan tir Cy,Hi304;. Toan bo cac
dit liéu pho thu dugc cua 5 hoan toan trang khép voi
s6 liéu cua tai lieu tham khao [9], do d6 hop chat 5
duogc xac dinh la 3-O-galloylepicatechin.

Hop chit 6 thu dugc dudi dang chét b6t mau
vang. Céac dir liéu phd NMR cua hop chit 6 hoan
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toan twong tu nhu ciia hop chét 5, diém khac biét 1a
& hop chat 6 xuat hién thém mot nhom methoxy tai
du 3,56/6c 56,2. Pho ESI-MS cua 6 cho pic ion phan
tir [M]" tai m/z 472 tuwong (mg v6i cong thie phan tir
C23H20011, tirc 12 hon hop chat 5 mot don vi CH,.
Trén phd HMBC, tuong tic giira proton nhom
methoxy (64 3,56) vdi cacbon C-3' (149,32) chung
t6 nhém methoxy dugc gin vao vi tri C-3' cia
khung flavan. Déi chiéu cac dit liéu phd trén véi cac
sO liéu cia tai liéu tham khao [9] thdy c6 su tring
khép, do d6 hop chit 6 duwoc xic dinh la
3-0-galloyl-3'-methoxyepicatechin.

Hop chit 7 thu dugc dudi dang chat bot mau
tréng. Trén phé 'H-NMR xuét hién moét tin hiéu
singlet cia mdt nhom methoxy tai oy 3,73 (3H, s),
mot tin hi¢u singlet khac cua proton thom tai oy 6,95
(s, H-7) goi ¥ su c¢6 mit cia mot vong thom bj thé 5
vi tri. Ngoai ra, sy xuédt hién cua mot tin hiéu
doublet dic trung cho proton anomeric tai oy 4,94
(d, J = 10,4 Hz, H-10b), hai tin hiéu twong tng vdi
hai proton ctia nhom metylen tai oy 3,39 (m, H-11,)
va 3,79 (d, J = 11,4 Hz, H-11;) déu co lién hé véi
cung mdt nguyén tir cacbon C-11 tai d¢c 61,48 ppm
trén phd HSQC, cling vai cac tin hidu multiplet khac
¢6 dd chuyén dich nam trong khoang 3-4 ppm dic
trung cho céc proton ctiia cdc nhom oximetin, chiing
t6 sy cO mit cia mot chu tu duong
p-D-glucopyranosyl trong cdu trac hop chat 7.
Tuong tng, phé “*C-NMR va DEPT cua 7 cho thiy
su ¢6 mat cia 14 nguyén tir cacbon trong d6 c6 6 tin
hiéu thudc vé cacbon clia mot vong thom, 6 tin hiéu
khac thudc vé cacbon cua cdu tir dudng ciung véi
mot tin hi¢u cua nhom methoxy thom tai dc 60,2
ppm va mot tin hiéu ctia cacbonyl este tai oc 163,77
ppm. Phé HMBC ciia hop chat 7 thé hién nhiing
tuong tac xa dang cht y gilta proton anomeric (dy
4,94) véi cacbon thom c6 gin véi oxi C-10 (8¢
148,44) va véi hai cacbon bac bén C-6a (8¢ 118,44)
va C-10a (dc 116,31); cacbon bac bon C-10a lai c6
moi tuong tac xa vgi proton H-4a (84 3,95). Diéu
nay cho thiy ciu tir duong S-glucopyranosyl co lién
két C-C tai vi tri C-10a cta vong thom thong qua
nguyén tu cacbon anomeric. Tin hi€u cong hudng
ctia proton H-4a (84 3,95) xuat hién tai trudong thap
hon so véi céc tin hiéu cua cac proton nhdm oxi
metin khac cua cau tir duong cho thay cachon C-4a
duoc lién két voi cachon C-6a théng qua mot nhom
este. Ngoai ra, trén phéd HMBC cua 7 ciing xuat hién
cac tin hiéu khac ching té c6 su tuong tac xa gilia
proton thom tai oy 6,95 véi cacbon C-6a, C-10a va
cacbon nhom cacbonyl (8¢ 163,77) chirng to day la
proton H-7 cua vong thom. Vi tri cia nhom
methoxy dugc xac dinh gin vao C-9 cua vong thom
thong qua tuong tac giita proton cua nhém methoxy
tai oy 3,73 v6i cacbon C-9 tai 6c 140,95 trén phé
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HMBC. Pho khdi lugng ESI-MS cua 7 cho pic ion
phan tir [M]" tai m/z 328 tuong tng véi cong thirc
phan tir C14H10s. Trén co so cac dir liéu phd thu
duoc & trén két hop véi viéc so sanh va ddi chiéu
v6i tai liéu tham khao [10], hop chit 7 duoc xac
dinh 1a bergenin. Bergenin 1a mot hop chat
C-glucoside va da dugc tim thay kha phd bién trong
chi Ardisia nhu ¢ cac loai A. crenata, A. punctata,
A. gigantifolia, A. pusilla, A. japonica, A. colorata.
Hop chit isocoumarin nay da dugc chimg minh cé
nhiéu tic dung dugc 1y nhu chéng doc gan, chong
viém loét, chéng HIV, chéng loan nhip tim, chéng
viém khép [11-13].

Hop chit 8 thu dwgc dudi dang chit bot mau
vang nau nhat. Cac dit liéu phd 1D-NMR va 2D-
NMR ciia hop chat 8 thé hién rat 16 rang va gidng
véi hop chét 7, ngoai trir sy Véng mat cda tin hiéu
methoxi (tai 8¢ 60,20/5y 3,37 & hop chit 7) trén dit
lidu phd cuia hop chat 8. Pho ESI-MS cho pic ion
phan tir [M-H]  tai m/z 313 tuong Gng v&i cong thirc
phan tir C13H1400, cho thiy hop chit 8 kém hop chat
7 mot nhom CH,. T cac dit liéu pho thu dugc, két
hop v&i ddi chiéu tai liéu tham khao [10], hop chat 8
duogc xac dinh 1a norbergenin. Hop chit nay ciing d
dugc tim thiy c6 trong mot sb loai Ardisia nhu
A. colorata, A. japonica, A. crenata. Norbergenin
duogc chimg minh c6 hoat tinh chdng oxi hoa, chéng
viém khép, diéu hoa hé thong mién dich thong qua
su diéu bién can bang cytokine Th1/Th2 [13, 14].

o
7:R, = OCHj;, R, = OH OH
8: R,=OH, R,=OH Galloyl
9: R,=H, R,=OH
10: R;{=0OCH;, R;=galloyl

Hop chat 9 thu dugc dudi dang hinh kim khong
mau. Cac dit liéu phd 1D-NMR va 2D-NMR ciia 9
c6 dang tuong tu véi cac dit liu phod ciia hai hop
chat 7 va 8, goi y hop chat 9 1a mot din xuat ctia
bergenin. Tuy nhién, trén phd 'H-NMR va
BBC-NMR cua hop chit 9 khong thiy xudt hién cac
tin hiéu cia nhom methoxy nhu & hop chét 7 (tai dc
60,20/8y 3,37). O vung truong thom, thay vi sy xuét
hién mat tin hiéu singlet ctia mdt proton thom nhu &
hop chét 7 va 8, trén phé 'H-NMR ciia hop chit 9
xuat hién hai tin hiéu doublet dic trung cho hai
proton thom ghép cap meta tai oy 6,45 (d, J = 2,0
Hz, H-9) va &y 6,83 (d, J = 2,0 Hz, H-7) va tuong
ung voi chung 1a hai tin hi¢u cacbon tai dc 108,68
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(C-7) va 109,15 (C-9) trén ph6 *C-NMR, chiing t6
vong thom & hop chat 9 bi thé & 4 vi tri. Cac dir liéu
phd trén goi v hop chat 9 1a demethoxybergenin.
Piéu nay hoan toan phu hop khi trén phd khéi lugng
ESI-MS cua hop chat 9 cho pic ion phan tir [M]" tai
m/z 298 tng vaoi cong thice phan tir Cy3H140s. bbi
chiéu céac s6 lidu phé thu duoc véi tai liéu tham
khao [14], hop chit 9 duoc x4c dinh Ia
demethoxybergenin. Hop chét nay di dugc tim thay
c6 trong qua cua loai Ardisia colorata [14].

Hop chat 10 thu duoc dudi dang chat bot mau
trang. Pho ESI-MS cho pic ion phan tr [M]* tai m/z
480 tuong Gng véi cong thitc phan tor CyHp043.
Céc dic tinh phd NMR cta hop chat 10 cho thiy
day 1a mot din xuit cua bergenin. Trén phd
'H-NMR, bén canh céac tin hiéu cua phén khung
bergenin, mot tin hi¢u singlet kiéu AA' ddi xtng
xuat hién tai 8y 7,11 (H-2', H-6"). Tin hiéu siglet
nay, ngoai tuong tac vdi tin hi¢u cta cac cacbon
tuong mg thé hién trén phd HSQC tai 5c 110,35
(C-2', C-6"), con co tuong tac vai ba cacbon c6 gan
vai oxi tai d¢c 139,97 (C-4Y), 146,45 (C-3', C-5') va
tuong tac vdi cacbon cacbonyl tai d¢ 167,71 (C-7°)
trén phd HMBC, diéu nay ching to sy c6 mit cua
mot ciu tir galloyl trong ciu triic cua hop chit 10.
Bén canh d6, mdi twong tac giita proton H-4 (8y
5,55) clia phan cu tr duong v6i cacbon cacbonyl
C-7' (8¢ 167,71) cuia phan cau tir galloyl trén phd
HMBC di cho thay cau tir galloyl dugce gan vao vi
tri C-4 ctia khung bergenin. Cac dir liéu phd trén
duge déi chiéu voi cac s lidu ca tai lidu tham khao
[15] cho thdy c6 su trung khép, do d6 hop chat 10
duogc xac dinh 1a 4-O-galloylbergenin. Hop chit nay
cling timg dugc tim thdy & ré cua loai Ardisia
gigantifolia va thé hién co hoat tinh chdng oxi héa
v6i gia tri ECsola 28,3 pmol L™ [16].

4. KET LUAN

Tu 14 cay com ngudi dao Ardisia insularis, sau
hop chat flavonoid gom muyricitrin (1), myricetin 3-
O-(3"-O-galloyl)-a-L-rhamnopyranoside (2),
desmanthine-2 (3), quercetin 3-0-a-L-
rhamnopyranoside (4), 3-O-galloylepicatechin (5)
va 3-O-galloyl-3'-methoxyepicatechin (6) cing bén
dan xuét bergenin gdm bergenin (7), norbergenin
(8), demethoxybergenin (9) va 4-O-galloylbergenin
(10) da dugc phén 1ap va xac dinh céu trac héa hoc.

Loi cAm on. Nghién ciru nay duoc tai tro boi Quy
phdt trién Khoa hoc va Céng nghé Quoc gia
(NAFOSTED) trong khuén khé dé tai ma so 104.01-
2011.20. Tac gia xin tran trong cam on TS. Nguyen
Quéc Binh da tién hanh thu hdi va gidm dinh mau
thue vat.
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