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Abstract

In the frame work of the TAY NGUYEN 3 Program, the rare, ancient plant Nageia wallichiana (Kim giao ntii dat)
was collected in Lam Dong province and chemically, biologically studied. As results, three biflavonoids: amentoflavone
(1), 47°-O-methylamentoflavone (podocarpus flavone A) (2), 4°,4°”°,7’-trimethoxyamentoflavone (3), 5a-
hydroxystigmastane-6-one-3f-hexadecanoate (4), B-sitosterol (5) and 2-(4-hydroxyphenyl)-propane-1,3-diol (6) have
been isolated. The structures of these compounds were determined by their MS, HR-MS, NMR, (1D and 2D) spectra
and comparis on with the data in literatures. The cytotoxicity of compound 4 on eight human cancer cell lines has been

tested. This is the first report of these compounds from Nageia wallichiana.
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1. MO bAU

Cay Kim giao nii dit [Nageia wallichiana
(C.Presl)] thudc ho kim giao [Podocarpaceae] la cay
thuong xanh c6 thé cao téi hon 30 m. Nageia
wallichiana con c6 tén dong nghia 1a Decassocapus
wallichiana (Presl.) de Laub, N. blumei Endl.)
Gordon, Podocarpus agathifloria Blume, Podocar-
pus blumei Endl., Podocarpus latifolia var.
ternatensis de Boer, Podocarpus wallichianus
(Presl) Cay nay phan b tai Myamar, Nam Trung
Quéc, An Do (Assam), Malaysia, New Guinea, Thai
Lan, Campuchia, Lao va Viét Nam [1]. Go cua cay
duogc sir dung lam diia 4n, nhac cy, @ my nghé, do
gia dung [2].

Cho dén nay chua thiy céng bé ndo vé thanh
phan hda hoc va hoat tinh sinh hoc cua cay Kim giao
nui dat. CAc nghién cau vé cac loai khac trong chi
Kim giao (Nageia) cho thay chung chtra cac hop
chat biflavonoid, terpenoid bao gom ca nor- va
dinorditerpen lacton. C4c chat trong chi nay thuong
¢ hoat tinh doc vai con trung, gy ngan an cho con
tring, khang viém, e ché p-secretase.

Trong bai nay ching toi thong bao viéc chiét
tach, tinh ché va xac dinh ciu tric cua ba

biflavonoid, hai hop chét steroid va mét hop chat
phenolic. Pong thoi hoat tinh gay doc té bao cua
chat 4 trén tdm dong té bao ung thu & nguoi: Hep-
G2 (ung thu gan), KB (ung thu mié¢ng), LU-1 (ung
thu phdi), MCF7 (ung thu va), SK-Mel2 (ung thu
sic t6), HL-60 (ung thu mau cip), SW626 (ung thu
budng tring), SW480 (ung thu rudt két) ciing dwoc
thr nghiém.

2. THUC NGHIEM
2.1. Thiét bi

Phd FT-IR dugc ghi trén may Nicolet IMPACT
410 duéi dang vién nén KBr. Phd ESI-MS dugc ghi
trén may AGILENT 1100 LC-MSD cua héng
Varian. Phé khdi phan giai cao HR-ESI-MS duoc
ghi trén thiét bi Varian FT-ICR-MS. Ph NMR ghi
trén thiét bi Bruker AM 500 FT-NMR véi TMS lam
noi chuan, 500 MHz cho 'H va 125 MHz cho
BCNMR. SiO, Merck 63-200 um, RP18 (Merck, 75
um) va Sephadex LH20 (Merck) dugc su dung cho
sic ki cot. Sac ky 16p mong st dung silicagel G60
F254 va RP-18F254 trang san trén ban nhom.
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2.2. MAu thuc vat

L&, canh va vo cay Kim giao nui dat duoc thu
hai tai tinh Lam Ddng vao thang 8/2012 do TS.
Nguyén Tién Higp, Vién Sinh thai va Tai nguyén
sinh vat xac dinh tén. Tiéu ban s6 CPC 4715 dugc
luu gitr tai Vién Hoa hoc va Bao tang thién nhién
Viét Nam, sb 18, duong Hoang Quéc Viét, Ha Noi.

2.3. Hoat tinh sinh hec

Hoat tinh gay doc té bao duoc thyc hién tai vién
Cong nghé sinh hoc, Vién Han 1am Khoa hoc va
Cong nghé Viét Nam theo qui trinh chuan cua Vién
Ung thu hoc Hoa Ky (NCI) [10].

2.4. Chiét tach va tinh ché chat

L4 va canh cay Kim giao nti dat (1100g) da sy
khd, xay nho dugc chiét lan lwot v6i n-hexan,
etylaxetat va metanol & nhiét d6 phong. Cat loai
dung méi dudi &p suit giam & 60 °C thu duoc céc
can chiét n-hexan (16 g), etylaxetat (39 g) va
metanol (20g). Cin chiét etylaxetat (39 g) duoc tach
trén cot silica gel voi hé dung mdi n-hexan/EtOAC
(100:0—0:100) thu duwoc 33 phan doan (EAL-
EA33). Phan doan EA31 (353 mg) dugc tach lai trén
cot silica gel (CH,Cly/MeOH 99:1—70:30) thu duoc
9 phan doan (EA31.1—-EA31.9). Phan doan EA31.1
(45 mg) duoc két tinh trong CH,Cl,/MeOH 80:20
thu dugc 15 mg chat 3 1a bot mau vang. Phan doan
EA31.7 (60 mg) sau khi két tinh lai trong dng
nghiém thu dugc 25 mg chét 2 1a bot mau vang.

Phan doan EA1l (70mg) duoc t&ch lai trén cot
silica gel (n-hexan/CH,Cl, 60:40) thu dugc 5 phan
doan (EA11.1-EA11.5). Phan doan EA11.3 tu két
tinh cho 40 mg chat 4. Phan doan EA29 va EA30
gop lai dugc (3,4 g) va tach lai trén cot silica gel
(CH.Cl,/MeOH  95:5) thu duoc 5 phan doan
(EA29.30.1-EA29.30.5). Tach lai phan doan
EA29.30.4 (165 mg) trén cot pha ddo RP18 (MeOH
/H,0 3:1) thu dugc 25 mg chit 1.

Cian chiét metanol (20 g) duoc tach trén cot
silica gel (CH.Cl,/MeOH 98:2—90:10) thu dugc 7
phan doan (ME5.1—Me5.7). Phan doan Me5.6 (25
mg) sau khi tinh ché trén cot sephadex LH20
(MeOH) thu duoc 7 mg cht 6.

Tur vo cay Kim giao nuai dit (300g) ciing duoc
chiét twong ty nhu trén thu dugc can chiét n-hexan
(2,6 9), etylaxetat (5,8 g) va metanol (20 g). Can
chiét n-hexan (2,6 g) duoc sic ky lap lai hai lan trén
cot silica gel (n-hexan/EtOAc 98:2—0:100) thu
dugc 20 mg chat 5.

Tran Van Sung va cong sw
2.5. S6 liéu pho ciia c4c chit tach dwoc

Chat 1 (amentoflavone): ESI-MS (ion duong)
m/z 539 [M+H]"; ESI-MS (ion am) m/z 537 [M-H];
'H va ®CNMR, xem bang 1.

Chat 2 (4”°-O-metylamentoflavon, artocarpus
flavone A): ESI-MS (ion duong) m/z 575 [M+Na]’,
553 [M+H]"; ESI-MS (ion am) m/z 551 [M-H]". *H-
va ®*C-NMR, xem bang 1

Chat 3 (4°,4,7”’-trimethoxylamentoflavone):
HR-ESI-MS (ion dwong) m/z 581,1415 (Cz4H,;O,,
[M+H]*, tinh toan 581,1442); *H- va *C-NMR, xem

bang 1.
Chat 4  (5a-hydroxystigmastane-6-one-3p-
hexadecanoate: ESI-MS (ion duwong) m/z 707

[M+Na]", 427 [M-CisH3.0-H,0]"; ESI-MS (ion 4m)
m/z 719 [M+CI],, *C-NMR: xem phin két qua va
thao luan.

Chat 5 (p-sitosterol): So sanh phd 'H- va **C-
NMR cua chit 5 v6i mau chuan trong phong thi
nghiém cuaa chang tdi thay tring khap.

Chat 6 [2-(4-hydroxyphenyl)-propan-1,3-diol)]:
ESI-MS (ion duong) m/z 169 [M+H]", 151 [M+H-
H,0]", 133 [M+H-2H,O]'. *H-NMR (5ppm,
CD-0D): 2,88 (1H, quin, J = 7,0 Hz, H-2): 3,74 (2H,
dd, J = 6,5; 11,0 Hz, 2H-1); 3,83 (2H, dd, J = 7,0,
11,0 Hz, 2H-3); 6,75 (2H, d, J = 9,0 Hz, H-3’, H-5");
7,09 (2H, d, J = 9,0 Hz, H-2’, H-6").

BC-NMR (CD;0D, dppm): 51, 19 (C-2); 65, 20
(C-1, C-3); 130,18 (C-2’, C6°); 116,21 ( C-3°, C-5");
132,84 (C-1°); 157,15 (C-4").

3. KET QUA VA THAO LUAN

Chét 1 cho pic ion gia phan tu tai m/z 539 (75,
[M+H]") trong phd ESI-MS ion duong va m/z 537
(100, [M-H]) trong phd ion am. Phé “*C-NMR cua
1 ¢6 30 tin hi¢u cua nguyén tu cacbon trong d6 c6 2
tin hiéu cua cacbonyl lién hop tai 6c 181,51 va
181,59 ppm cho thdy day la mét biflavonoid. Phd
'"HNMR cuia 1 ghi trong DMSO c6 tin hiéu cua 2
nhom OH tao phuc cang cua tai 8y 13,08 va 13,20
ppm(OH-5,0H-5"). Phéi hop giita phdé MS, phd *H-,
BC-NMR va DEPT c6 thé két luan cong thic phan
tir ciia 1 14 CaoH15010. S0 sénh céc s6 liéu phd *H- va
BC-NMR cua 1 véi sb lieu caa amentoflavone [3]
[4] c6 thé xac dinh chét 1 chinh Ia amentoflavone.

Chat 2 cho ph6 'H- va *C-NMR tuong ty nhu
phé cua 1, vai tin hiéu cta 12 proton thom, 2 nhém
OH tao phuc cang cua tai 84 13,01 va 13,15. Piém
khéac duy nhét 1a trong phd cua chat 2 ¢6 thém mot
nhém O-metyl (OCHs) (54 3,80, 5¢ 55,89) thay thé
moét nhém OH trong phd cua 1. Vi tri cua nhom
OCHj; duoc xac dinh bang phé HMBC va HSQC.
Trong phoé HMBC c6 tuong tac giira pic & 8y 3,80
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Véi pic & 8C (C-4""), chirng minh rang nhom OCH;
dugc gin & (C-47). So sanh phd H- va *C-NMR
cua chat 2 vai phd cua 4”-O-methylamentoflavone
(con goi la podocarpusflavone A) [3, 5] thiy hoan
toan tring khép. Pho khéi ESI-MS ion duong cua 2
co pic ion gia phan tu tai m/z 575 (40, [M+Na] N,
553 (5, [M+H]", va 551 (100, [M-H]) & phd ion &m.
Tir cac s6 liéu trén c6 thé khang dinh chét 2 chinh 1a
podocarpus flavone A.

Chit 3 ¢6 phd *H va ®*CNMR twong ty nhu phd
cua chit 2. Su khac nhau chinh 1a ¢ phd cua 3 c6
thém tin hiéu cta 2 nhém OCH; tai 6,: 3,81; 3,87 va
8¢ 55,63; 56,02 ppm. Phd khdi phan giai cao ion
dwong HR-ESI-MS cua chat 3 cd pic tai m/z
581.1415 (9, CaHysO1) [M+H]', tinh toan Ia
581.1442. C6 thé thay 1a hai nhdm OH cua chét 2 da
dugc thay thé bang 2 nhom OCH; trong chit 3. Vi
tri cia nhdm -OCHj; duoc xéac dinh tai C-4°, C-7” va
C-4 thong qua phd HMBC. Trong phé HMBC
thiy c6 cac pic giao giira oy 3,80/8¢ 162,5 (C-4),
8 3,87/5c 162,69 (C-77), 64 3,81/5¢ 160,5 (C-4).
Khi so sénh phé NMR cua chat 3 véi s6 liéu phd cua
chat 4’4, 7>’ -trimethoxy -amentoflavon [3] c6 thé
két luan chat 3 chinh 12 4°,4°**,7°’-trimethoxyamento
flavone.

Chét 4 c6 pic ion gia phan ti trong phd ESI-MS

OH O
1: R;=R,=R;=0H: amentoflavone

2: R;=R,=0H, R;=OMe: artocarpusflavone A

Thanh phan héa hoc va hogt tinh...Phan 2.

ion duong tai m/z 707 (15, CusHgOs [M+Na]®).
Trén phd ESI-MS ion &m c6 pic ion tai m/z 719
(100, [M+CI]). Ngoai ra con cé pic tai m/z 427 (100,
[M-Cy6H3,0 (mach nhanh)-H,0]1"), trong phd khdi
ion dwong ion héa theo phuong phip APCI. Phd
BC-NMR cua chat 4 ¢c6 mot sb tin hiéu cong husng
quan trong tai d¢c (ppm): 212,21 (C=0, xeton),
173,77 (C=0, este), 80,39 ( CH,C-3), 70,29 (C, C-5)
trong tong sé nguyén tir cacbon bao gom 7 nhém
CHj;, 8 nhém CH, 5 nguyén tir C bac 4 va nhiéu
nhém CH,. Bac biét tin hiéu cia cac nhém CH, cua
mach nhanh tap trung trong ving tir 29,14 dén 29,71
ppm va chong lap. Trén phd "HNMR cua chat 4 thiy
tin hiéu cong huong caa 7 nhém CHatai d¢ (ppm):
0,64 (s), 0,82 (s); 0,81 (d,J=6,0Hz ), 0,82 (d, J =
6,0 Hz), 0,84 (t, J = 7,0 Hz), 0,88 (t, J = 7 Hz),
0,91(d, J = 6,0 Hz). Ngoai ra con thy rd cac tin hiéu
tai 8 2,25 (2H, t, J = 7,5 Hz, Hy-4), 2,75 (2H, t, H,-
2), 5,04 (1H, m, H-3). Tu céc dir liéu cua pho MS
vi NMR c6 thé du doan chit 4 1a 5a-
hydroxystigmastane-6-one-33-hexadecanoat). Khi so
sanh phd NMR cua 4 vai s6 lieu phd NMR cua chat
nay trong tai liéu [6] thi thdy hoan toan trang khép.
Do d6 co thé két luan chat 4 la 5o-hydroxy-
stigmastane-6-one-3B-hexadecanoat.

6: 2-(4-hydroxyphenyl)-propane-1,3-
diol

4: 5a-hydroxystigmastane-6-one-3p-hexadecanoate

: ’ 5: B-Sitosterol
Hinh 1: Cau trdc cua cac chat phan I4p tir loai kim giao nti dat
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Chét 5 dugc xac dinh 1a B-sitosterol khi so sanh
Ry, phd *H- va *C-NMR cua né véi chét chuan trong
phong thi nghiém ctia ching t6i cling nhu trong tai
lisu [7].

Chat 6 c6 céc pic ion tai m/z 169 (100, [M+H]"),
151 [M+H-H,0]", 133 [M+H-2H,0]" trong phé khdi
ESI-MS ion duong. Ph6 ‘H- va *C-NMR cua chét 6
c6 cac tin hiéu hoan toan phu hop voi phé caa chat
2-(4-hydroxyphenyl)-propane-1,3-diol [8, 9].

Tran Van Sung va cong sw

Hoat tinh gay déc té bao

Chat 4 duoc danh gia hoat tinh gay doc té bao
trén 8 dong té bao ung thu nguoi 1a Hep-G2 (ung thu
gan), KB (ung thu miéng), LU-1 (ung thu phoi),
MCF7 (ung thu v1), SK-Mel2 (ung thu sic t5), HL-
60 (ung thu mau cép), SW626 (ung thu budng
trimg), SW480 (ung thu rudt két) véi ellipticine lam
d6i chimg duong. Tuy nhién chat 4 té ra khéng c6
hoat tinh trén cac dong té bao ung thu da thir nghiém
(ICs0 > 100 pg/ml).

Bang 1: S6 liéu phd *H va **CNMR cua c4c chat 1, 2, 3

o 1* 2" 3
Vi tri
5c 81 (3 H2) Sc 8 (3 H2) 5c 81 (3 H2)
2 163,98
3 164,76 10379 | 6,61 (1H, s)
4 677 () 104,19 6,73 (s) 182,84
5 164,56 ! 18345 161,64
6 101,90 162,77 99,10 6,28 (brs)
7 181,59 615 (brs) 99.78 6.24(d.20) | 164002
8 161,39 ! 165,05 651 (d, 2,0 94,18 6,41 (br s)
9 98,76 6.30 (br & 94,77 =11, 2, 157,82
10 163,90 ! 160,24 104,35
1’ 93,03 104,33 121,64
2’ 157,29 120,82 130,78 | 7,86 (d,2.5)
3’ 103,51 8.26 (0, 2,0 132,58 811(d.25) | 15315
4 117,95 20 (0, 2, 124,28 160,51
s 131,33 162,77 126(d 85 | 11104 | 718 (d,9.0)
6 123,50 6,89 (d. 8.5) 1748 | ool dd ae | 12792 | 800 (dd 25
2” 160,46 788 (43, 2.0 128,84 es | 16402 9,0)
3” 119,19 en 165,05 : 102,97 6,61 (3)
47 126,46 ! 104,33 6.71(6) 182,28
57 162,77 6,68 (9 183,06 : 161,40
6 102,38 ! 162,34 104,66 6,55 (3)
77 181,51 104,19 162,69
8" 160,54 602 (9 162,77 6,46 (br s) 95,20
9” 101,57 ! 105,34 153,97
10” 160,54 158,80 104,75
1> 106,87 104,19 122,94
2 154.71 123.40 127,61 | 7,48(d,9,0)
3 101,73 128,01 11427 | 6,84(d,9,0)
4 121,76 767 (d, 2.0 115,27 g’gi 8 g’gg 162,50
57 128,08 655 (0. 9.0) 163,60 940, 9, 11427 | 6,84 (d, 9,0)
6 115,45 09 (0, 9, 115,27 127,61 | 7.48(d,9,0)
160,46 128091 | ©94(d.9.0)
115 45 6,55 (d, 9,0) ! 7,73 (d, 9,0)
12803 7,67 (d, 9,0) 13,01 (s, OH)
OCHs 11%2(? ((SS g:)) 13156, OH) | 5600 3,89 (s)
OCH, ! 55,89 38109 55,15 3,81 ()
OCH, ! 55,65 3.80

"Po trong DMSO; Do trong Aceton; "‘Po trong CDCl3+CD;0D.
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4. KET LUAN

Céac chat trén déu lan dau tién duoc tach va Xxac

dinh ciu trdc tir cay Kim giao niii dat, mot loai thyuc
vat qui, hiém tai Viét Nam va trén thé gigi can dugc
bao vé.

Loi cam on. Cong trinh nay dwoc tai tror mgt phcfn
kinh phi ter Chuwong trinh Tay Nguyén 3 mé so
TN3/T15.
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