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ABSTRACT

The perennial plant Alpinia gagnepainii K. Schum. (Zingiberaceae) is a rare species in,
Vietnam and found growing in some places in provinces Quang Binh, Quang Tri, Quang
Nam, and Lai Chau, Vietnam. In our study program on chemical constituents and biological
activities of the Alpinia species of Vietnam the phytochemical investigation of A. gagnepainii
was carried out. Total MeOH extracts of the dried rhizomes of A. gagnepainii collected in
provinces Quang Binh and Lai Chau were obtained individually by percolation at room
temperature. Sequential liquid-liquid fractionations of the MeOH extracts, followed by
repeated separation of the obtained soluble fractions using silica gel gradient column
chromatography led to the isolation of a mixture of Bsitosterol and stigmasterol, (-}-
pinocembrin, cardamomin, {-}-epicatechin, 5,6-dehydrokawain, naringenin 5-O-methyl ether,
p-sitosterol  3-O-g-D-glucopyranoside, and a new phenolic compound, designated
alpininone. Their structures were determined on the basis of spectroscopic analyses,
especially 10 and 2D NMR. The isolation and structure determination of these compounds
are reported in this communication.

PHAN MO PAU

Trong nhitng nim gin dy viéc nghién ciru cdc tic nhin dy phong ung thu thu hit sy
quan tim cua nhidu phong thi nghiém. Khéac véi liéu phap hoa hoc trong didu tr{ ung thu
trong didu trj du phong ung thu cac hiéu img phu nghiém trong cua thubc cin dugc ngin
chan, va cac hop chét thién nhién tir cac cly thude cé thé duoc phat trién thanh cac tac
nhén dyr phong ung thu tiém ning do c4c hop chit nay thudmg khong thé hién cac doc tinh
manh [1,2). M6t sb tac nhén du phong ung thu thién nhién d3 dugc phat hién c6 céc ciu
triic clia cc diarylheptanoit, cac flavonoit va cac hop chét phenolic nhu gingerol va
paradol. Céc chu tric tuong ty cling da dugc phat hi¢n trong chuong trinh nghién ciru cta
chiing t6i v& thanh phin hod hoc c4c loai Alpinia (nglberaceae) cua Viét Nam [3-6]. Tlep
tuc huéng nghién ciru phat hign cac hop chét thude céc lop cau tric ¢6 kha ning phit trién
thanh cic tac nhan dy phong ung thr bai béo nay thong bao vé viéc phan l4p va xac dinh
chu tric ctia 9 hop chét 1-9 tir than r& Alpinia gagnepanii K. Schum., mdt lodi Alpinia hiém
cua Viét Nam.

KET QUA VA THAO LUAN

Thén ré kho 4. gagnepainii (duge thu thip & Quing Binh v Dién Bién) dugc chibt
bing MeOH & nhiét d5 phong. Phan b6 phin chiét MeOH giita H,O véi n-hexan va EtOAc
cho c4c phin chiét trong tmg, n-hexan (hidu suit so véi luong nguyén liéu khd ban diu,
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wiw, 0,78% va 1,19%) va EtOAc (2,67% va 1,8%). CAc phan tich cac phin chiét n-hexan
va EtOAc duge thyc hién trén silica gel bang sic ky cot thudmg (CC), séc ky cot nhanh
(FC) va sic ky long trung ap (MPLC), hé dung mdi gradient l1a n-hexan-(CH;),CO,
CH,CL+(CH3),CO va CHCl3-EtOAc. Céc hop chit duge xac dinh cdu triic bing cac phd
IR, EI-MS, 1D NMR (‘H-, ®C-NMR va DEPT) va 2D NMR (‘H-'H COSY, HMQC va
HMBC) [7,8]. Ho4 lap thé clia cac hop chét 3 va 9 (25) duoc xdc dinh bing cach so sanh
cic gia tri [alp cia 3 va 9 vdi cdc gia tri cia tai liéu tham khao. S-Sitosterol (1) va

stigmasterol (2) di dugc xac dinh trong cac phin chiét n-hexan (Quang Binh va Pién
* Bién); (-)-pinocembrin (3), alpininon (4) va $5,6-dehydrokawain (5) trong phén chiét -
hexan (Pién Bién); 3, cardamomin (6), (—)-epicatechin (7) va p-sitosterol 3-O-8-D-
glucopyranozit (8) di duoc phén 14p tir phin chiét EtOAc (Quang Binh); 4-6 va naringenin
5-O-metyl ete (9) tir phin chiét EtOAc (Pién Bién).

OH © OH OCHy 6

Alpininon (4) 12 mdt hop chit méi duge phén lap dudi dang tinh thé hinh kim mau
vang nhat, d.n.c. 264-265°C. Khéi hrgng phén tir cia 4 duge xac dinh tr cac dir kién phd
BC.NMR, DEPT, EI-MS (m/z 246, [M]") va ESI-MS (247,1, [M+H]"; 245,1, [M~H]") 1a
Ci6H220;. Phd IR spectrum chi ra si ¢6 mit cia cac nhém hydroxy (3382 cm']), cacbonyl
(1641 cm™) va vong thom (1599, 1580, 1514 va 1466 cm™). Phd 'H- va >C-NMR cua 4
cho phép xac dinh mdt nhém 4-hydroxyphenyl [&y 6,87 (2H, d, J=8,5 Hz) va 7,42 (2H, d,
J=8,5 Hz)], mdt ndi d6i frans lién hgp véi nhém cacbonyl [ 6,59 (1H, d, J=16 Hz), 7,5
(1H, d, J~=16 Hz); & 123,4 (d), 142,8 (d) va 201,1 (s)], va m{t nhém heptyl {64 0,88 (3H,
t, /=7 Hz), 1,31 (8H, m), 1,66 (2H, quintet, /=7 Hz) va 2,63 (2H, t, /=7,5 Hz)]. Két qua 1A
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ciu tric clia 4 da duge xac dinh la 1-(4’-hydroxyphenyl)-1-decen-3-on. Cac su phdn manh
trén phd EI-MS & m/z 246, 162, 147, 119 va 107 hoan toan phu bgp véi cdu tric nay. Phd
HMBC cua hop chdt 4 cho cac tirong tac gitra H-1 (& 7.5), H-2 (4 6,59), H-4 (dn 2,63) va
H-5 (&4 1,66) vai C-3 (& 201,1); gitta H-1, H-2, H-3’ va H-5' (&, 6,87) vdi C-1' (& 126,2)
va gilta H-2' va H-6' (& 7,42) véi C-4' (& 159,6) ciing khing dinh cho c4u tric nay.

Nhu vdy céc sterol va sterol glucozit, cic flavanon, flavan-3-ol, chalcon va céac hop
chit phenolic dang gingerol di duge phan lap 14 cac thanh phéan chinh ctia 4. gagnepanii.

PHAN THUC NGHIEM

Phwong phap va Thiét bi

Didm néng chay duoc do trén thiét bj Boetius va khong hig¢u chinh. D6.quay cuc
duoc do trén thiét bi Polartronic D (Schmidt + Haensch). Phé FT-IR dugc do trén thiét bi
Nicolet Magna IR-760 spectrometer. Phé 'H-NMR (500 MHz) va C-NMR (125 MHz)
duge do trén thiét bi Bruker Avance 500 spectrometer. Tetrametylsilan (TMS) la chat
chuln ndi zero. Do chuyén dich hoa hoc (8) duge biéu thi b.;“.mg ppm. Phd EI-MS duoc do
trén thiét bi Hewlett-Packard 5989B mass spectrometer. Phé ESI-MS dugc do trén hé
théng LC/MSD Trap Agilent Series 1100, str dung c6t Zobax SB C18, hé dung méi 15%
MeOH trong (H,0 + axit focmic), tdc d8 dong 0,4 ml/phut. Silica gel (63-100 pm, Merck)
durgce sir dung cho CC va FC. Sic ky 16p moéng (TL.C) dugc thuc hién trén ban precoated DC
Alufolien 60 Fas4 (Merck), hién mau bing dén UV (A 254 nm) va cac thude hién 1% vanillin
trong H,SO4 dic va 5% FeCl; trong EtOH. MPLC duge thue hién trén thiét bi SEPARO AB
MPLC (Bzckstrém Separo AB, Lidingd) str dung 6t thuy tinh Separo (25 cm x 2,5 cm), ducce
nhdi bing silica ge! Merck (15-40 pm), bom FMI Lab, Model QD-O-SSY (Fluid Metering, -
Inc., Oyster Bay, NY) duoc dit & tbe d6 dong 20-30 mL/pht.

Nguyén liéu thwe vit

Than ré 4. gagnepainii dugc thu thip & Quang Binh (thang 5 nim 2004) va Dién
Bién (thang 6 nam 2005) va dugc gidm dinh thuc vat boi nha thuc vt hoc Nguyén Qubc
Binh, Vién Sinh théi va Tai nguyén sinh hoc, Vién Khoa hoc va Cong nghé Viét Nam.

Dibu ché cac phin chiét va Phan lgp cdc hop chit 1-9

Thén 1€ 4. gagnepainii duge rira sach, cit 1it mong, sdy trong bong rim va siy bing
ti sy & 50°C, sau d6 dwoc nghién thanh bdt. Bot thin r& duoc chiét bing MeOH ¢ nhiét do
phong (5 14n, mdi 14n trong 3 ngay), sau d6 dugc ¢it loai MeOH dudi 4p suét giam. Phan
chiét MeOH duoc phén tich theo dd phin cuc bing sy phin bb gifta HyO va lan huot véi
céc dung méi n-hexan va EtOAc. Theo phuong phép nay cic phan chiét da duoc diéu ché
tir cac nguyén liéu khé cua Quang Binh va Pién Bién véi cac hiéu suit twong tng sau: »-
hexan (0,78% va 1,19%) va EtOAc (2,67% va 1,8%). Céac phén tach CC, FC va MPLC da
din dén sy phan lap B-sitosterol (1), stigmasterol (2), (-)-pinocembrin (3), alpininon (4) va
5,6-dehydrokawain (5) (hé dung mdi n-hexan-(CH;),CO gradient) tir cac phén chiét n-
hexan; 3-5, cardamomin (6), (-)-epicatechin (7), B-sitosterol 3-O-B-D-glucopyranozit (8),
naringenin 5-O-metyl ete (9) di dugc phan Iap tir phdn chiét EtOAc (cac hé dung méi n-

hexan-(CH3),CO gradient, CHZCIZ-(_CH3)2CO gradient va CHC,;-EtOAc gradient) lga:’mg o]
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CC,FC vaMPLC.

p-Sitosterol (1) va stigmasterol (2): Tinh thé hinh kim mau tring. P.n.c. 138°C. Ry
0,52 (TLC, silica gel, n-hexan-EtOAc 4:1, v/v). Phé IR, EI-MS, 'H- va *C-NMR pht hop
v6i cia mAu chuén.

(=)-Pinocembrin (3): Tinh thé hinh kim mau trfing. P.n.c. 198-199°C. [a]3§ —32,5° (¢
1,17, CHC3). R; 0,45 (TLC, silica gel, CHCl;-EtOAc 10:1, v/v). UV Apa (EtOH) (log &)
nm: 210,9 (4,58), 290,2 (4,26). IR (KBr) vmax cm™': 3099, 1623, 1583, 1488, 1173, 1088,
'H-NMR (CDCl;): 62,8 (1H, dd, J=3, 17,5 Hz, H-3a), 3,07 (1H, dd, /=13, 17,5 Hz, H-3b),
5,4 (1H, dd, J/=3,5, 13 Hz, H-2), 5,99 (2H, brs, H-6, H-8), 7,38-7,46 (5H, m, H-2', H-3', H-
4, H-5', H-6", 12,1 (1H, s, 5-OH). *C-NMR (CDCl;): 6298 (t, C-3), 79,2 (d, C-2), 95,7
(d, C-8), 96,6 (d, C-6), 102,6 (s, C-10), 1262 (d, C-2', C-6", 128,9 (d, C-3', C-4', C-5"),
138,5 (C-1"), 183,2 (s, C-9), 163,9 (s, C-5), 166,5 (s, C-7), 195,6 (C-4). EI-MS: m/z (%)
256 (C1sH 1204, M, 99,8), 255 (54,7), 228 (3,4), 179 (100), 153 (25), 152 (83,8), 124
(71,9), 105 (7,8), 77 31,7).

Alpininon (4): Tinh thé hinh kim mau vang nhat. D.n.c. 264-265°C. R 0,48 [TLC,
silica gel, #-hexan-(CH3),CO 2:1, v/v]. UV A (EtOH) (log &) nm: 235 (4,15), 325 (4,56).
UV Amax (EtOH+AICI;) (log €) nm: 207 (4,98), 219,1 (4,99), 328.1 (4,52). IR (film) vpax
em™': 3382, 1641, 1599, 1580, 1514, 1466, 1276, 1167. 'H-NMR (CDCl;): 60,88 (3H, t,
J=7 Hz, H-10), 1,31 (8H, m, H-6, H-7, H-8, H-9), 1,66 (2H, quintet, /~7 Hz, H-5), 2,63
(2H, t, /=7,5 Hz, H-4), 6,59 (1H, d, /=16 Hz, H-2), 6,87 (2H, d, J=8,5 Hz, H-3', H-5"), 7,42
(2H, d, J=8,5 Hz, H-2', H-6"), 7,5 (1H, d, J=16 Hz, H-1), 8,69 (1H, brs, OH). “C-NMR
~ (CDClLy): 814,1 (g, C-10), 22,6 (t, C-9), 24,7 (t, C-5), 29,1 (t, C-7), 29,4 (t, C-6), 31,7 (¢,
- C-8), 40,7 (t, C-4), 116,2 (d, C-3', C-5", 123,4 (d, C-2), 126,2 (s, C-1%, 130,2 (d, C-2', C-
- 6'), 142,8 (d, C-1), 159,6 (s, C-4"), 201,1 (C-3). EI-MS: m/z (%) 246 (CigH2202, M™, 4,9),
162 (41,5), 147 (100), 119 (24,6), 107 (17), 91 (20,1). ESI-MS: 247,1 ([M+H]"), 245,1
(M-H] ).

5,6-Dehydrokawain (5). Tinh thé hinh kim mau vang. D.n.c. 138-140°C. Ry 0,37
[TLC, silica gel, n-hexan-(CH3),CO 2:1, v/v]. IR (KBr) vpax em™; 1728, 1641, 1608. 'H-
NMR (CDCl;): 63,82 (3H, s, 4-OCHzs), 5,46 (1H, d, J=2 Hz, H-3), 5,94 (1H, d, J=16 Hz,
H-8), 6,58 (1H, d, /~16 Hz, H-7), 7,3 (6H, m, H-5, H-10, H-11, H-12, H-13, H-14). "*C-
NMR (CDCls3): 8 55,9 (g, 4-OCHj3), 88,8 (d, C-3), 101,3 (d, C-5), 118,6 (d, C-7), 127,4 (d,
C-14), 127,7 (d, C-10), 128,3 (d, C-13), 128,9 (d, C-11), 1294 (d, C-12), 135,2 (s, C-9),
135,8 (d, C-8), 158,6 (s, C-2), 164,0 (s, C-6), 171,1 (s, C-4). EI-MS: m/z (%) 228
(C14H1205, M™, 100), 211 (7,9), 200 (32,8), 185 (21,7), 157 (58,6), 129 (33,3), 103 (26,2),
77 (38,2), 69 (56).

Cardamomin (6): Tinh thé hinh kim mau vang. Rr 0,41 (TLC, silica gel, CHCl;-
EtOAc 10:1, v/v). IR (KBr) vy cm™': 3162, 1630, 1542, 1485, 1214, 1171, 1113. 'H-
NMR (CDCl3): 63,93 (3H, s, 6'-OCHs), 5,96 (1H, d, /=2,5 Hz, H-5"), 6,03 (1H, d, J=2,5
. Hz, H-3", 7,39-7,46 (5H, m, H-2, H-3, H-4, H-5, H-6), 7,78 (1H, d, J~16 Hz, H-8), 7,90
(1H, d, J=16 Hz, H-7), 12 (1H, s, 5-OH). “C-NMR (CDCl;): §55,9 (g, 6'-OCH3), 91,7 (d,
C-39, 96,3 (d, C-5", 106,0 (s, C-11, 127,8 (d, C-7), 128,4 (d, C-2, C-6), 128,9 (d, C-3, C-




350 HOI HOA HQC VIET NAM - FHAN HQI HOA HG'U CO

5), 130,1 (d, C-4), 135.6 (s, C-1), 142,1 (d, C-8), 163,4 (s, C-6"), 164,9 (s, C-4"), 167,3 (s,
C-12), 192,7 (s, C=0). EI-MS: m/z (%) 270 (CsH,2s0s, M™, 51,1), 269 (49,9), 253 (6,8),
193 (100), 131 (4,8), 103 (11,4), 77 (12,9).

(=)-Epicatechin (7): Tinh thé hinh kim mau vang. D.n.c. 240-243°C. R¢ 0,43 (TLC,
silica gel, CHCl;-EtOAc 1:5, v/v). [a]i;) -37,9° (¢ 0,58, MeOH). IR (KBr): Vinax cm! 3141,
1616, 1518, 1466, 1265, 1187, 1146, 1017. '"H-NMR (CDCL + CD;OD): & 2,83 (1H, dd,
J=2,5, 16 Hz, H-4a), 2,89 (1H, dd, J=4,5, 16 Hz, H-4b), 4,21 (1H, brs, H-35), 4,86 (1H, s,
H-28), 5,98 (1H, d, J=2 Hz, H-8), 6,0 (1H, d, /=2 Hz, H-6), 6,82 (2H, brs, H-5', H-6'), 7,0
(1H, brs, H-3". BC-NMR (CDCl; + CDs0OD): §27.7 (t, C-4), 66,1 (d, C-3), 78,2 (d, C-2),
94.8 (d, C-8), 95,4 (d, C-6), 98,5 (s, C-10), 113,5 (d, C-5", 114,7 {d, C-2"), 118,1 (d, C-6",
130,3 (s, C-1"), 144,17 (s, C-4"), 144,23 (s, C-3"), 155,5 (s, C-9), 155,9 (s, C-7), 156,3 (s, C-
5). EI-MS: m/z (%) 290 (C1sH 1406, M™, 22,6), 152 (33,2), 139 (100), 138 (8,3), 123 (40,9).

B-Sitosterol 3-O-B-D-glucopyranozit (8): B4t v6 dinh hinh mau tring. Rr 0,57 (TLC,
silica gel, EtOAc-MeOH 10:1, v/v). Phd IR, EI-MS, 'H- va *C-NMR phti hop vdi cia mu
chudn.

Naringenin 5-O-metyl ether (9): Tinh thé hinh kim khéng mau. P.n.c. >260°C. [a']zD5
-253,3° (¢ 0,3, MeOH). R¢ 0,66 (TLC, silica gel, CHCl3-(CH;),CO 5:1, v/v). IR (KBr):
Vimax O 3229, 1620, 1588, 1518, 1158, 1111. 'H-NMR (DMSO-dg): & 2,53 (1H, dd,
J=2,8 Hz, 16,4 Hz, H-3a), 2,98 (1H, dd, /~12,5 Hz, 16,4 Hz, H-3b), 3,87 (3H, s, 5-OCH,),
5,33 (1H, dd, J=2,8 Hz, 12,5 Hz, H-2), 5,94 (1H, d, /=2,1 Hz, H-6), 6,05 (1H, d, J/=2,1 Hz,
H-8), 6,78 (2H, d, /~8,5 Hz, H-2', H-6"), 7,28 (2H, d, /=8,5 Hz, H-3’, H-5"), 9,5 (1H, brs,
OH), 10,5 (1H, brs, OH). *C-NMR (DMSO-ds): 544,7 (1, C-3), 55,6 (g, 5-OCHs), 78,0 (d,
C-2), 93,2 (d, C-8), 95,6 (d, C-6), 104,4 (s, C-10), 115,1 (d, C-3', C-5", 128,1 (4, C-2', C-
6", 129,3 (s, C-17, 157,5 (s, C-4"), 1622 (s, C-9), 164,2 (s, C-5), 164,3 (s, C-7), 187,7 (s,
C-4). EI-MS: m/z % 286 (C16H1405, M™, 100), 285 (71), 193 (27), 167 (92), 166 (35), 138
(29), 120 (23).

Loi cam om. Céng trinh nghién ciru ndy duoc hé tro boi Chuong trinh nghién citu co
ban trong linh vuc Khoa hoc ty nhién (Viét Nam) va International Foundation for Science
(IFS) (Thuy Dién).
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