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Abstract

From the ethyl acetate extract of Nageia wallichiana, collected in Lam Dong province, Vietnam four diterpenoids
with the abietane skeleton and one nor-diterpene dilacton have been isolated. Their structures were elucidated by using
combined spectroscopic methods as IR, MS and NMR. The cytotoxic activity of three of five compounds against 8
human cancer cell lines has been evaluated. The nor-diterpene dilactone showed strong activity on all tested cancer cell
lines. This is the first report on the chemical constituents and the cytotoxic activity of Nageia wallichiana.
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1. MO bAU

Nageia [ho Podocarpaceae] 1a mét chi nho cua
céc loai cay 14 kim bao gdbm cay bui thuong xanh va
cay gd, ching cao tir 1-54 mét [1]. Cac loai Nageia
phan biét véi cac loai cua cac chi khac trong ho
Podocarpaceae boi hinh 14 rong, bang phang, khong
c6 gan chinh. Sau loai da dugc ghi nhan trong chi
nay la: N. fleuriji, N. formosensis, N. maxima, N.
motleyi, N. Nagi va N. wallichiana [2], trong d6 co
hai loai la: N. wallichiana va N. nagi da dugc mo ta.

Nageia wallichiana [syn. Decussocarpus
wallichiana (Presl.) De Laub., Nageia blumei
(Endl.) Gordon, Podocarpus agathifolia Blume,
Podocarpus blumei Endl., Podocarpus latifolia var.
ternatensis de Boer. Podocarpus wallichianus
(Presl.) Ia mét cay tan trung binh cao dén 34 m, phan
bé & Myanmar, Nam Trung Quéc, An B (Assam),
ban dao Malay, Malesia qua New Guinea, Thai Lan,
Campuchia, Viét Nam va Lao. Gd cta n6 duoc sir
dung dé ché tao cac dung cu am nhac, diia, hang thu
cbng my nghé, dung cu gia dinh va lam cay canh [3].
Cho dén nay chi c6 mot béo céo vé thanh phan hoa
hoc tir Podocapus blumei Endl., mot tén dong nghia
caa N. wallichiana [4], trong khi biflavonoids,
terpenoids bao gom ca nor- va dinorditerpen dilacton
dugc biét dén nhu 13 thanh phan chinh tu chi
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Podocarpus [5, 6]. Ching c6 phd hoat tinh sinh hoc
rong nhu doc tinh véi con trung, gdy ngan an, chng
viém, tac dung tic ché B-secretase [6, 9]. Tuy nhién,
cho dén nay hiu nhu chua c6 nghién ctu nao vé
thanh phan hoéa hoc va hoat tinh sinh hoc cua cay
Kim giao ndi dat & Viét Nam ciing nhu trén thé gioi.
Bai bao nay théng béo vé phan lap, xac dinh ciu tric
va hoat tinh gy doc té bao cua cac hop chit
diterpenoid tr loai Kim giao nui dat [Nageia
wallichiana (C.Presl) Kuntze] thu héi tai Lam Dong,
trong khudn kho Chuong trinh Tay Nguyén 3.

2. THUC NGHIEM
2.1. Vit liéu va phwong phap
2.1.1. Nguyén liéu thuc vat.

L& va canh cua cay Nageia wallichiana dugc thu
tai tinh Lam Dong, Viét Nam vao thang Tam nim
2012 va xac dinh tén bai Tién st Nguyén Tién Hiép,
Vién Sinh thai va Tai nguyén Sinh vat (Vién Han
lam Khoa hoc va Cong nghé Viét Nam) Mau tiéu
ban Nr. CPC 4715 dugc luu gitr tai Vién Hba hoc va
Bao tang Thién nhién Viét Nam, Vién Han Iam
Khoa hoc va Céng nghé Viét Nam.
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2.1.2. Té bao ung thw va nudi cdy

Tt ca cac dong té bao ung thu nguoi duoc cung
cap boi gido su IM Pezzuto, Pai hoc Hawaii va GS
Jeanette Maier, Milan, Italy. Cac dong té bao ung
thu don 16p gom: ung thu gan (Hep-G2), ung thu
miéng (KB), ung thu phdi (LU-1), ung thu va
(MCF-7), ung thu hic t6 (SK-Mel2), ung thu bach
cau cap tinh (HL60), ung thu budng trang (SW626)
va ung thu rudt két (SW480) dugc nudi ciy trong
méi truong Dulbeco's Eagle cai tién (DMEM) véi 2
mM L-glutamin, 10 mM HEPES, 1 mM natri
pyruvate va 10 % huyét thanh bao thai bo (FBS)
(Gibco). Céc té bao duoc ciy 3-5 ngay véi ty 18 1:3
va i ¢ 37 °C trong bau khdng khi am ¢ 5 % CO,.

2.1.3. Thir nghiém hoat tinh gdy dgc té bao

Céac hop chat thir nghiém dugc danh gid hoat
tinh trén dong té bao HL60 theo phuong phap MTT
[10, 11] va trén bay dong té bao khac con lai theo
phuong phap cta Monk va cong su [12]. Kha nang
gdy doc té bao duoc danh gia bang cach xac dinh
qua dinh lugng chat sulforhodamin B (SRB) lién két
Vi protein va thuc hién trong dia giéng vi lugng.
Cac mau thir nghiém duoc kiém tra voi mot khoang
nong do 0,8-100 ug/ ml. DMSO 10 % dugc sir dung
lam dbi ching am. Ellipticine (Sigma) lam ddi
chiung duong véi nong do 10, 2, 0,4 va 0,08 pg/ml.
Dich nuéi cdy té bao dwoc dua 1én dia giéng vi
lugng (Costar, USA) c6 chira 20 pL caa mdi mau
tha nghiém va 180 uL moi truong (10 % FBS) ¢
mbi giéng véi mat do 6000 té bao / giéng. Thai gian
thir nghiém 1a 3 ngay. Pia giéng dugc U trong moi
truong khoéng khi am ¢ 5 % CO,, & 37 °C trong 72
h, trong khi giéng ddi ching ngay 0 (ngay bat dau)
dugc u trong 1 gid. Sau khi 1, céc té bao dugc ¢o
dinh trong 30 phut trén chat mang 1a nén nhya béang
cach cho thém 100 pL dung dich axit tricloaxetic
(TCA) lanh 20 % trong vong it nhat 1h & 4 °C. Cac
té bao sau khi duoc ¢ dinh dugc nhuém bang 0,4 %
SRB (w/v) hoa tan trong 1 % axit axetic. Cac chat
mau da gan vao té bao dugc hoa tan khi cho thém 10
mmol Tris base (Sigma) khong chira chat dém. Do
hap thu dwoc do & 515 nm vaéi mot dau doc vi giéng
(BioRad). Tat ca céc thi nghiém da dwoc thuc hién
ba lan va Iy gia tri trung binh.

2.2. Chiét xuét va phan Iap cac chat tir 1a va canh
cay

Bot 14 va canh cay (1100 g) kho duoc chiét xuat
theo thu tu vai n-hexan, etyl axetat va metanol ¢
nhiét do thuong. sau khi cit loai dung méi ta thu
duogc 16, 39, va 20 g dich chiét trong tng. Cao chiét
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Tran Van Sung va cong sw

EtOAc (39 g) duoc sic ky cot (silicagel, n-
hexan/EtOAc, 100:0 — 0:100) thu dugc 33 phéan
doan (EA1-EA33). Sic ky cot phan doan EA32 (3 g)
trén silica gel v&i hon hgp CH,Cl,/MeOH tir 100:0
— 50:50 thu dugc 10 phéan doan (EA32.1-EA32.10).
Tiép tuc sic ky cot phan doan EA32.5 (613 mg) trén
silica gel (n-hexan/EtOAc 80:20 — 40:60) cho 13
phén doan (EA32.5.1 — EA32.5.13). Phan doan
EA32.5.13 két tinh cho 20 mg norditerpen dilacton 1
(phién trang, mp = 125-128 °C). Phan doan EA22
(830 mg) duwoc sic ky cot (silica gel, n-
hexan/EtOAc/MeOH 95:5:0 — 80:15:5) thu 6 phéan
doan (EA22.1 -EA22.6), sic ky cot tiép phan doan
EA22.4 (silica gel, CH,CI,/EtOAc 9:1) cho 13 mg
hop chit 2 (3p-hydroxytotarol). Phan doan EA22.5
(60 mg) duoc sic ky trén cot Sephadex LH20, ria
giai bang MeOH thu duoc 23 mg hop chit 3 (axit
totarol-19-cacboxylic).

2.3. Chiét xuit va phan lap céc chét tir vé, than

Bot vo, than kho (300 gram) dugc chiét lan luot
véi n-hexan, EtOAc va MeOH. Céc dung mdi hiru
co duoc cd quay ¢ ap suit thap thu dwoc cac dich
chiét n-hexan, EtOAc va MeOH (2,6; 5,8; 20 g)
tuong @ng. Dich chiét n-hexan (2,6 g) duoc sic ky
trén cot silica gel, vsi hon hop n-hexan/EtOAC (98:2
— 0:100 v/v) thu dugc 10 phan doan (HE1-HE1L0).
Tiép tuc sic ky phan doan HE8 (150 mg) trén cot
silica gel (dung méi: n-hexan/CH,ClI, 2:1) thu duoc
2 phan doan (HE8.1, HE8.2). Sic ky cot tiép phan
doan HEB8.1 (80 mg) trén silica gel (n-hexan/CH,Cl,
2:1) thu duoc 15 mg hop chét 4 (ferruginol) va 25
mg hop chit 5 (sugiol).

3. KET QUA VA THAO LUAN

3.1. Xdac dinh ciu trac caa cac hgp chit phan lap
dwgc

Hop chét 1 cho thiy cac dai hap thu ¢ 1779,
1694 va 1058 cm™ trong phé FT-IR. Ph *C-NMR
va phd DEPT chwa 19 tin hiéu cacbon, bao gom 4
nhom metyl, mét nhom metylen, 7 nhdm metin va 7
nguyén tir cachon bac bén, goi y mét bo khung
norditecpen. Phé 'H-NMR cho thidy mot proton
thom (6H 6,46, s, H-11), 4 nhdm metin oxi tai 6H
3,88 (M, H-2), 4,04 (d, J = 7,3 Hz, H-1), 4,99 (dd, J
= 6,8, 8,4 Hz, H-6), 5,29 (d, J = 8,4, H-7), 2 tin hiéu
metyl singlet tai 6H 1,42, 1,44 va mot nhom
isopropyl véi 8H 1,25, 1,33 (mdi 3H, d, J = 6,8 Hz,
H-16, H-17), 3,28 (1H, hept., J = 6,8 Hz, H-15). Ph
HR-ESI-MS (ion duong) ciia 1 cho thay hai dinh
quan trong tai m/z = 387,1409 (100, Cy9H240;Na,
tinh toan la 387,1414) va 365,1587 (90, C19H2507,
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tinh toan 1a 365,1595 [M + H]"). Phé MS / MS? cua
dinh m/z 365.1587 chira mot dinh & m/z 347,1483
(100, C19H2305 [M+H'H20]+. Do dé, c6ng thirc phén
tir ciia chat 1 13 CyoH,405. So sanh véi cac dir ligu
trong tai liéu [13] hop chat 1 duoc xac dinh la
nagilacton dugc phan lap lan dau tién tir 14 va hat
cua cay Podacarpus nagi [14].

Bang 1: Dit liéu phd NMR cua céc chat 2-4

Vi tri Chat 2 Chat 3 Chat 4
1 37,74 40,12 38,87
2 28,15 20,05 19,23°
3 78,85 37,22 41,69
4 38,79 43,76 33,44
5 49,05 52,08 50,35
6 19,13 21,10 19,32°
7 29,05 30,00 29,76
8 133,8 134,28 127,30
9 142,26 140,99 148,67
10 37,51 38,52 37,51
11 123,0 124,14 110,97
12 114,42 114,58 150,67
13 152,23 152,05 131,37
14 131,07 130,88 126,62
15 27,26 27,26 26,81
16 20,29 20,30 22,75
17 20,29 20,40 22,56
18 15,32 28,61 33,32
19 28,12 183,92 21,62
20 25,16 23,20 24,80

Gén céc tin hiéu dya trén sy phan tich pho H, H-COSY,
HSQC va HMBC; b do trong CDCl3, 125 MHz; ¢ c6 thé
duoc hoan doi trong mot cot.

Hop chét 2 Phd FT-IR cua hop chat 2 cho thiy
cac dinh hap thu tai 3600-3250 (OH), 3060 (vong
thom), 2934 va 2860 (CH,, CHs). Trong pho 'H-
NMR c0 tin hiéu cua ba nhém metyl & H 0,89,
1,07, 1,18 (mdi 3H, s) va mot nhom isopropyl tai SH
1,33, 1,34 (mdi 3H, d, J = 7 Hz) va 3,26 (1H, m), hai
proton thom & vi tri ortho véi 6H 6,51 (d, J = 8,5
Hz), 8C 114,42 va 6H 6,96 (d, J = 8,5 Hz), C 123,0
mot nhom metin hydroxi hoa tai 6H 3,29 (dd, J =
11,3, 6,5 Hz), 8C 78,85. Ph6 *C-NMR cho thay tin
hiéu cia 20 nguyén tir cacbon, bao gdm 5 nhém
metyl, 4 nhdm metylen, 5 nhdm metin, 6 nguyén ti
cacbon bac 4. Su khac biét giira cac dir liéu pho
NMR cua hop chat 2 véi hop chét 4 1a su xuét hién
ciia mot nhém metin hydroxi hoa thay thé mot nhém
metylen va vi tri ortho- ctia hai proton thom. Su két
ndi caa nhom hydroxyl ¢ C-3 dugc xac dinh boi cac
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twong tac gitra H-3 (8H 3,29) va C-18 (5C 15,32), C-
19 (3C 28,12), H-18 (8H 1,07) va C-3 (3C 78,85)
trong ph6 HMBC. Vi tri caa nhoém isopropyl va
nhom hydroxyl ¢ C-13 va C-14 trong vong thom
dugc chung minh boi cac tuong tac gitra H-15 (6H
3,26) va C-16, C-17 (8C 20.,9), C-8 (3C 133,80),
C-14 (8C 131,07), C-13 (8C 152,23), H-12 (oH
6,51), H-11 (8H 6,96), H-15 (8H 3,26) va C-13 (8C
152,23). Trong pho ESI-MS cua chat 2 ¢ mét pic &
m/z = 285,2 (100, [M + H-H,0]"). So sanh véi tai
licu [15], hop chit 2 duoc xac dinh la 3p-
hydroxytotarol. Cac dir liéu phd *C-NMR cua hop
chat nay chwa duoc cong bd va duge dua trong
bang 1.

Hop chat 3 cho thay su hién dién cia mot nhém
axit cacboxylic trong phé FT-IR (1693,91 cm™) va
phd *C-NMR (5C 183,92), thay thé cho nhém metyl
C-19 trong phé tuong tng cia hop chat 2. Tin hiéu
ctia nhém metin hydroxi bién mat trong phé 'H- va
BC-NMR cua chit 3. Cac phan khac caa phé NMR
cua chit 3 ciing tuong tu nhu cia hop chét 2. Phd
ESI-MS ion &m cua chit 3 cho thiy mét pic ion gia
phan tir tai m/z = 315,12 (100, [M-H]). So sanh vai
cac dir liéu trong tai liéu [15] hop chat 3 dugc xéac
dinh 1a axit totarol-19-cacboxylic. Dit liéu phé **C-
NMR cua chit ndy van chwa dugc cong bd va dugc
dua trong bang 1.

Hop chat 4 cho thay mét dinh ion gia phan tir tai
m/z 287 [M + H]* ph6 ESI-MS ion duong. Pho FT-
IR chi ra dinh hap thu & 3481 cm™ (-OH). Phd 'H-
NMR c6 3 tin hiéu metyl singlet tai 6H tai 0,91,
0,94, 1,17 va mot nhom isopropyl vai 6H 1,22 va
1,23 (mdi 3H, d, J = 7,0 Hz). Phdé *C-NMR va
DEPT cua chét 4 cho thdy 20 tin hiéu cua mot bo
khung diterpen véi 5 nhdm metyl, 5 nhdm metylen,
4 nhén metin va 6 nguyén tir cacbon bac 4. Sy hién
dién cua mot vong thom trong phan tir cua chét 4
duoc thé hién bai cac tin hiéu ¢ 8H 6,63, 6,83 (Mdi
1H, s, H-11 va H-14), 8C 110,97 (C-11), 126,2 (C-
14) va bon cachon bac 4 tai 5C 148,67 (C-9), 150,67
(C-12), 127,30 (C-8), 131,37 (C-13). Su két ndi cua
cac nhom hydroxyl ¢ C-12 va isopropyl tai C-13
duoc rat ra tir sy tuwong tac gitra H-15 (3,11)/C-12
(150,67), C-13 (131,37), C-14 (126,62), C-16
(22,75), C-17 (22,56) va giira H-11 (6,63) va C-10
(37,51), C-12 (150,67), C-13 (131,37) trong phé
HMBC. Bang cach so sanh véi sé ligu pho cong b
trong tai liéu [16] hop chat 4 duoc xac dinh 4
ferruginol. Chét ferruginol duoc phét hién lan dau
tién trong cdy Podocarpus ferrugineus [17]. Tuy
nhién, cac dir liéu phdé C-NMR cua 4 chua duoc
cdng bd va dugc dua ra trong bang 1.

Hop chat 5 cho thdy pho 'H- va ®*C-NMR tuong
tu voi phd *H- va ®*C-NMR cua chit 4, ngoai trir
mot nhém cacbonyl thay thé mot nhém metylen
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trong chat 4. Pho ESI-MS ion duong chira mét dinh
& m/z = 301 [M+H]". Bang cach so sénh cac dit liéu
pho NMR cua chat 5 véi céc s lieu ¢ tai liéu [18]
cua sugiol, chat 5 da dugc ching minh 12 sugiol.

= OH, Ry = Me
= H, Ry = COOH

Tran Van Sung va cong sw

Téc dung gy déc té bao

Ba hop chat phan lap duoc 13 1, 2 va 3 di duoc
thir nghiém hoat tinh gy doc té bao trén tam dong té
bao ung thu nguoi Véi ellipticine 1a d6i chung
duong. Cac két qua dugc dua trong bang 2.

Hinh 1: CAu trlic ciia cac chat phan lap tir loai Kim giao nti dat

Bang 2: Hoat tinh gdy doc té bao cua cac chat 1-3

Chét Poc tinh gy doc té bao in vitro 1Cs, (1g/mL)
Hep G2 KB LU-1 | MCF7 | SK-Mel2 | HL60 | SW626 | SwW480
1 4,99 3,02 5,28 5,97 5,59 2,70 6,13 5,04
2 87,38 92,35 79,81 | 79,23 91,37 83,41 94,97 87,12
3 41,34 47,19 36,21 | 33,93 46,78 34,09 39,88 34,08
Ellipticine 0,41 0,46 0,34 0,38 0,44 0,43 0,39 0,41

Hop chat 1 cé hoat tinh manh nhét voi tat ca cac
dong té bao thir nghiém véi cac gid tri 1Cs, dao dong
tir 2,70-6,13 ug/ml. Piéu thi vi 1a hoat tinh cua chat
1 s0 Vi cac dong té bao HL60 (ICs 2,70 zg/ml) va
HepG2 (ICs 4,99 zg/ml) 1a kha cao va can duoc tiép
tuc nghién cuu.

Pay la cong bd dau tién vé thanh phan hda hoc
va hoat tinh chéng ung thu cia cic hop chat
diterpenoid tir loai Kim giao nui dat.

Loi cdm on. Cdng trinh ndy duoc hé tro tai chinh
boi Chuong trinh Tay Nguyén 3 vdi de tai 6 méd so
TN15. Cac tac gia xin chan thanh cam on Chuong
trinh.
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