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Abstract

In the frame work of the TAY NGUYEN 3 Program, the rare, ancient plant Nageia waltichiana (Kim giao nii ddry
was collected in Lam Dong province and chemically, biologically studied. As results, three biflavonoids: amentoflavone

(1), 47-O-methy ( P
hyd: i {4), B-sitostero]

flavone A) (2), 4’,4"‘,7"-lrimemoxyamenluﬂavnne 3), 50-

) (5) and 2-(4—hydmxyphcny])—propanc-1‘J-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 i The cy of 4 on eight human cancer cell lines has been
tested. This is the first report of these from Nageia wallichiana.
Keywords. Nageia waili biflavonoids, fl; . steroids, phenolic compound, cytotoxicity

1. MODAU

Cly Kim giao nti dit [Nageia wallichiana
(C.Presl)] thuge ho kim giao [Podocarpaceze] Ia ciy
thuimg xanh ¢6 thé cao 164 hom 30 m. Nageis
wallichiana con c6 t€n ding nghia [3 Decassocapus
wallichiang (Presl)y de Laub, N. blumei Endl.)
Gordon, Podocarpus agathifioria Blume, Podocar-
pus blumei  Endl., Podocarpus  latifolia  var.
ternatensis de Boer, LPodocarpus  wallichianus
(Prest). Cay niy phn bé tai Myamar, Nam Trung
Qude, An DG {Assam), Malaysia, New Guinea, Thaj
Lan, Campuchia, Lao v& Viét Nam [11. G cia cay
duge sir dung lim diia 4n, nhac oy, d& my nghg, d
gia dyng [2].

Cho dén nay chua thy cong bé nio vé thanh
phin h6a hoc va hoat tinh sinh hoe cia cdy Kim giao
nii dit. Cdc nghién cirs vé cée loai khac trong chi
Kim giao (Nageia) cho thiy ching chita cac hop
chét biflavonoid, terpenoid bao gOm ci nor- va
dinorditerpen lacton. Cac chit ong chi ndy thudmg
6 hoat tinh djc v&i con tring, 8y ngan in cho ¢én
tning, khang viém, irc ché f-secretase.

Trong bai nay ching tdi thdng bao viée chit
tich, tnh ché vi xic dinh chu mic cia ba

biflavonoid, hai hop chit steroid va mgt hop chét
phenolic. Pdng thai hozt tinh gay ddc té bdo cia
chélt 4 wén tim dong t4 bao ung thy & ngudi: Hep-
G2 (ung the gan), KB (ung the migng), LU-1 (ung
thy phdi), MCF7 (ung thy vit), SK-Mel2 (ung thu
she 1), HL-60 (ung thu mau ¢Ap), SW626 (ung thyr
bubng trimg), SW4B0 (ung thy rudt két) ciing duge
thir nghigm.

2. THYC NGHIEM
2.1. Thiét bj

Phé FT-IR duge ghi trén may Nicolet MPACT
410 dusi dang vién nén KBr. Phd ESI-MS duge ghi
tén mdy AGILENT 1100 LC-MSD cia hing
Varian. Phé khéi phan giai cao HR-ESI-MS duge
ghi trén thiét bj Varian FT-ICR-MS, Phd NMR ghi
trén thiét bj Bruker AM 500 FT-NMR véi TMS lim
ngi chudn, 500 MHz cho 'H vA 125 MHz cho
PCNMR. Si0, Merck 63-200 wm, RP18 (Merck, 75
pm} vi Sephadex LH20 (Merck) duge sir dyng cho
sée ki et. Sic ky lop mong sir dung silicagel G60
F254 vi RP-18F254 trang sin trén bin nhom,
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2.2. Mia thye vét

L4, cinh vi vo cAy Kim giao nii dét duge thu
héi tai tinh Lim Ddng vao thing 872012 do TS,
Nguyén Tién Hiép, Vién Sinh théi v Tai nguyén
sinh vit xc dinh tén. Tiéu ban s6 CPC 4715 dugc
T giir tai Vien Héa hoc va Bao tang thién nhién
Viét Nam, s6 18, duimg Hoang Quéc Viat, Ha Ni.

2.3. Hoat tinh sinh hoc

Hoat tinh giy dc té bao duge thye hign tai vién
Cong nghé sich hoc, Vién Han lam Khoa hoc va
Cong nghé Vigt Nam theo qui trinh chudn ciia Vién
Ung the hoe Hoa Ky (NCI) [10].

2.4. Chiét tach va tinh ché chit

L4 vi canh ey Kim giao niif dit ¢1100g) da siy
khd, xay nhé duge chiét lBn lugt véi m-hexan,
etylaxetat va metanol & nhi¢t dg phéng. Cit loai
dung mdi dudi dp suit giam & 60 °C thu duge cic
¢in chiét n-hexan (16 g), etylaxetat (39 2 va
metanol (20g). Cin chiét etylaxetat (39 g) duee tach
trén cft silica gel véi h¢ dung mdi n-hexan/EtOAc
100:00:100) thu duge 33 phin doan (EAl-
EA33). Phan dogn EA31 (353 mg) dugc tich Ipi trén
cot silica gel (CH;CL/MeOH 99:1-70:30) thu dirge
9 phén dogn (EA31.1-EA31.9). Phén doan EA31.1
(45 mg) duge két tich trong CH,CL/MeOH 80:20
thit duge 15 mg chét 3 13 bot mu ving. Phan doan
EA31L7 (60 mg) sau khi két tinh fai trong fng
nghi$m thu dwege 25 mg chét 2 1a bat may vang,

Phin doan EAl] (70mg) dugc tich lai trén cot
silica gel (n-hexan/CH,Cl, 60:40) thu duge S phan
dogn (EA11.1-EA11.5). Phan doan EA1]3 ty két
tinh cho 40 mg chit 4. Phin doan EA29 vi EA30
gdp lai duge (3,4 g) va tach lai trén cgt silica gel
(CHCIL/MeOH 95:5) thu dugc 5 phan doan
(EA29.30.1-EA29.30.5). Tich lai phian  dogn
EA29.304 (165 mg) trén cft pha dio RP18 (MeOH
/Hy0 3:1) thu duge 25 mg chdt 1.

Cn chiét metanol (20 g) dugc tich wén ot

silica gel (CH.Cl/MeOH 98:2—90:10) thu dugc 7
phan dogn (MES.1—Me5.7). Phan doan Me5.6 (25
mg) sau khi tinh ché trén c§t sephadex LH20
{MeOH) thu duge 7 tng chit 6.
Tir v$ ¢dy Kim giao nti a4t (300g) ciing dvgc
chiét tuong ty nhy trén tha dugc can chiét n-hexan
(2,6 g), etylaxetat (5,8 g) va metanol (20 g). Cin
chiét n-hexan (2,6 g} duge sic ky 14p lai hai I&n trén
eot silica gel (n-hexan/EtOAc 98:2—-0:100) thu
dige 26 mg chit 5.

Trdn Vin Sung vé cong s&
2.5. 85 ligu ph3 cia che chidt thch duyc

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

Chét 2 @™-0. ! 3 P
flavone A): ESI-MS (jon duong) m/z 575 [M+Nal",
553 [M+H]'; ESI-MS (ion 4m) m/z 551 [M-HJ. ‘HC
va ”C—NMR, xem béng 1

Chét 3 (4,4, 7" -trimethoxylamentoflavone):

HR-ESI-MS (ion duong) m/z 581,1415 (CagHyOy, o

[M+HT', tinh toén 581,1442); *H- va "C-NMR, xem
bang 1.

Chit ¢ (5e-hydroxystigmastane-6-one-3f-
hexadecancate: ESL-MS (ion duong) miz 707
[M+Na*, 427 [M-C¢H3,0-H,0]"; ESL-MS (ion &m)
m/z 719 [M+CIT, "C-NMR: xem phin két qui va
thic lugn.

Chit 5 (B-sitosterol): So sinh phd 'H- va “C.
NMR ctia chit 5 véi méu chudn trong phong thi
nghiém cia chiing 13 thiy tring khép.

Chit 6 [2-(4-hydroxyphenyl)-propan-1,3-dicly):
ESI-MS (ion dwong) m/z 169 [M+H]", 151 (M+H-
HOJ', 133 [M+H2H,0I. 'HNMR (3ppm,
CDyOD): 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,.7= 9,0 Hz, H-2*, H-6").

PC-NMR (CD;0D, ppmy: 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

Chit 1 cho pic ion gia phén fir tai nvz 539 s,
{M+H]") trong phé ESI-MS ion duan§ vi miz 537
(200, [M-HT) trong phé ion Am. Phé “C-NMR cia
1¢6 30 tin higu cia nguyén tir cachon trong 46 c6 2
tin hiéu cia cacbonyl lién hop tai &; 181,51 va
181,59 ppm cho thiy day 14 mgt biflavonoid. Phé
'HNMR ciia 1 ghi trong DMSO ¢4 1fn hiéu cia 2
nhém OH tgo phitc cang cua tai &, 13,08 va 13,20
ppm(OH-5,0H-5"), Phéi hop gita phé MS, phé 'H-,

C-NMR va DEPT ¢6 thé két luan céng thirc phin
tlr ciia 112 CyeH150y. So sénh céc s Tiéy phé "H-va
BC-NMR ciia 1 véi sé ligu ciia amentoflavone {3
[4] 6 thé x4c dinh chét 1 chinh 13 amentoflavone,

Chét 2 che phd 'H- va “C-NMR tuong ty nhu
phd elia 1, véi tin higu ciia 12 proton thom, 2 nhém
OH 70 phitc cing cua tai & 13,01 va 13,15, Didm
khéc duy nhét 14 trong phé cia chét 2 c them mit
nhém O-metyl (OCH,) (34 3,80, 5¢ 55,89) thay thé
mét nhém OH trong phd ciia 1. Vi trf ogia nhém
OCH, duge xée dinh bing phé HMBC va HsqC,
Trong phé HMBC c6 trong tic gitta pic & 8 3,80
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i pic & 5C (C-4™), chimg minh ring nhém OCH,
duge gin & (C47). So sinh phd 'H- va “"C-NMR
cia chilt 2 véi phd cta 4™-O-methylameatoflavone
(coe goi 14 vone A) [3, 5] thdy hoan
toin tring kbép. Pho khéi ESI-MS jon dwong ciia 2
¢4 pic jon gis phan tr t2i mz 575 (40, [M+Na]"),

553 (5, [MHHT’, v 551 (100, [M-H]) & phé ion 4m,
Tir cio 56 ligu trén c6 thé khiing dinh chét 2 chinh 13
podocarpus flavone A

Chdt 3 c6 phd 'H va PCNMR trong tyr ninr phé
cita chit 2. Sy khic nhaw chinh I3 & phd cia 3 c6
thém tin higu ciia 2 nhém OCH, tai 8y 3,81; 3,87 va
8c 55,63; 56,02 ppm. Phd khoi phan giii cao ion
duong HR-ESI-MS cia chit 3 c6 pic tai msz
5811415 (9, CyHuOy) [M+H]', tinh todn i
581.1442. C6 the thiy I3 hai nhém OH ciia chit 2 d5
dirge thay thé bing 2 nhém OCH,; trong chit 3, vj
trf clia nhém -OCH; duge xdc djnh tai C-4°, C-7* va
C-4 thong qua phd HMBC. Trong phé HMBC
thdy cé cic pic giao gita 6 3,80/5¢ 162,5 (C-4™),
On 3,87/8c 162,69 (C-77), By 3,81/5: 160,5 (C4").
KhisosénhphéNMRcﬁachit! véi sb Ligu phd cba
chit 4,4, 7"-trimethoxy -amentoflavon 3] o6 thé
két luin chét 3 chinh Ja 44’7, 7" trimethoxyamento
flavone,

Chét 4 ¢6 pic jon gi phin tir trong phd ESI-MS

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

Thimh phdn héa hoc va hogt tinh... Phdn 2.

ion dwong tai m% 707 (15, CasHeeO,, [M+Na)’).
Trén phé ESI-MS ion am cb pic ion i miz 719
{100, [MHCIY). Ngoi ra cin c6 pic tai mz 427 (100,
[M-CigH;,0 (mach nhinh)-H,O]"), trong phd khéi
ion duomg ion héa theo phuong phép APCL Phé
“C-NMR cia chét 4 c6 mot sé tin higu cfng huong
quan trong tai 8c (ppm): 212,21 (C=0, xeton),
173,77 (C=0, este), 80,39 { CH,C-3), 70,29 (C, C-5)
trong tong s0 nguyén tir cachon bao gém 7 nhém
CHs, 8 nhém CH, 5 nguyén tr C béc 4 va chidu
ohém CH,. Djic biét tin higu cia cdc nhom CH, cia
mach nhinh tdp trung trong viing tir 29,14 dén 29,71
ppm v ching lép. Trén phd "HNMR cia chit 4 thiy
tin hi¢u cfng hwing ciia 7 nhém CHatai 3¢ (ppm):
0,64 (s), 0,82 (s); 0,81 (d, J= 6,0 Hz ), 0,82 (d, J =
6,0 Hz), 0,84 (1, J = 7,0 Hz), 0,88 (;, J = 7 Hz),
0.91(d, J = 6,0 Hz). Ngoai ra con thiy 16 céc tin higy
i 82,25 2H, 1, J= 7,5 Hz, Hy-4), 2,75 (2H, 1, Hy-
2, 5,04 (1H, m, H-3). Tir cdc di liéu cite phd MS
Vi NMR o6 thé dy doin chét 4 13 So
hyd i 6-one-3p-hexad ). Khi so
sanh phé NMR ciia 4 véi 56 lién phd NMR cita chit
ody trong tdi ligu [6] thi thiy hoan toin triing khép.
Do d5 ¢6 thé két lujn chét 4 B So-hydroxy-

3 3B-h

2: Ry=Ry=OH, Ry=OMg: antecarpusflavone A

3:Ri=R,=R;=0Me

I6-hexad,

: Sa-hvdi i £
4: Sa-hy

§: p-Sitosterol

p
Hinh I: Ciu triic ciia cdc chit phin Jap tir lo&i kim giac nai dit
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Chiét 5 duge x4c dinh la P-sitosterol kbi so sinh
R;, phé "H- v& PC-NMR cita né véi chit chuin trong
phong thi nghi¢m ciia ching t5i ciing nhw trong tai
tién [7].

Chdt 6 ¢6 c4c pic ion tai m/z 169 (100, [M+H]%,
151 [M+H-H,0, 133 [M+H-2H,0]" trong phé khéi
ESI-MS ion duong. Phd "H- va PC-NMR cua chit 6
b céc tin higu hoin toin phit hop véi phd cia chit
2-{4-hydroxyphenyl)-propane-1,3-diol [8, 9].

Trdn Vin Sung va cong s&

Hont tinh piy djc té bio R

Chat 4 dugx dinh gid hoat tinh gdy doc 16 bio
trén 8 ddng té bio ung thu ngudi 12 Hep-G2 (ung ﬂ?u
gan), KB (ung thu miéng), LU-1 (ung '!.hu" phdi),
MCF7 (ung thu vit), SK-Mel2 (ung thy sac t5), HL-
60 (ung thu méu cfp), SW626 (ung thu bubng
trimg), SW480 (ung thu ruft két) véi ellipticine lim
dbi chimg duong, Tuy nhién chit 4 t6 ra khéng o
hogt tinh trén céc dong té bio ung thu d thir nghigm
(ICs0> 100 pg/ml).

Béng I: S5 ligu phd "H va *CNMR cta cdc chit 1, 2, 3

*Do trong DMSO; “Bo trong Aceton; "o trong CDCL+CD,OD,

[ o 1+ o 3*
Vi % B 1) 5% 8 (U Hz) By (T Hz)
7 163,58
3 164,76 10379 | 6,61 (18,3
4 677 104,19 6739 182,84
5 164,56 277 () 183,45 161,64
6 101,90 16277 99,10 | 628 (brs)
7 181,59 615 trs) 9978 | 624@20) | o
H 161,39 »12Lor s, 165,05 6,51(4,2.0) 94,18 6,41 (br 5)
9 98,76 630 brs) 94,77 1 2, 157,82
10 163,90 g s 160,24 104,35
r 93,93 10433 121,64
» 157,29 120,82 13678 | 7,86 (d,2,5)
EY 10351 82620 | 13258 | B@ZD | e
e 117,95 26 (4, 2 12428 160,51
5 131,33 162,77 1104 | 718 (@,9,0)
. 7,26 (4, 8,5) |18 (d, 9,
6 123,50 11748 250 12292 | 8,00 (ad, 2.5,
X 160,46 o (( (o g? 12884 | 504 é"’s"' 5 | ea02 9,0)
3 119,19 Phe 0| 1es0s ) 10297 | 661(s
e 126,46 > 10433 61 182,28
5 162,77 65805 183,06 711Gy 161,40
& 102,38 . 162,34 10466 | 6,55(5)
b 181,51 10419 162,69
g 160,54 6029 16277 | G46@rs) 95,20
9 101,57 02 105,34 153,97
107 160,54 158.80 10475
1 106,87 104,19 122,94
2 154,71 123,40 12761 | 7,48(4,9,0)
3 10073
2891 | aagy | 1427 | 68850
p 121,76 re7@00 | 11527 | PREA0 o5
s 128,08 655t o0 | 16360 AAEOD 11021 | ese 00
& 11545 53 (.9, US2T | oy oy | 12761 | 748(d00)
160,46 12851 94 (d, 9,
115.45 6,55 (d, 9,0) 7.73 (d, 9,0)
o 767 (d, 9.0) 13,01 (s, OH)
oct, : 13,08 (5, OH) BIsG o | oo 3890)
OCH, 13204, 0H) | o g 1810 55,15 281 ()
OCH, ’ 55,65 3,80
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4.KET LUAN

Céfchi‘ntuéndéuﬁndéutiénduwﬁchvéxén
dinhcmh'ﬁcﬁ:céyl(imgiaonﬁidér,mﬁtloaithuc
vazqui,hiémtaiVié:Namvammégiéicénduqn
bdo v§.

L cim em. Cong trink ndy dhepe tai trg mgt phin
kinh phi 6 Cluomg trink Ty Nguyén 3 ma s6
IN3/TIS.
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