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Abstract 

Three megastigmanes. bridelionoside B (1). (3S,5R,6R,7E,9S)-megastigmane-7-ene-3,5,6,9-tetrol (2), and 
dihydroalangionoside A (3), and one phenylpropane glucoside, syringin (4) were isolated from the methanol extract of 
Ficus microcarpa leaves. Their structures were elucidated by spectroscopic methods including ESI-MS, ID- and 
2D-NMR in comparison with the literature values. 
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l.MODAU 

Chi Da - Ficus L.. gdm cd tren 800 loai va la 
mdt trong khoang 40 chi cua hg dau tam Moraceae 
(Woodland. 1997). Loai cd gia tri thuong mai nhat la 
sung nggt (Ficus carica L.) (common fig) bao gdm 
nhieu thu vdi su da dang di truyen ldn. Cac loai 
quan trgng khac la; De (Ficus religiosa L.). da biip 
do (Ficus elastica Roxb. ex Homem.). da la trdn 
{Ficus benghalensis L.) (banyan tree) va sung (Ficus 
racemosa L.) (ten ddng nghia F glomerata). Rat 
nhieu loai Ficus cd re phu khi sinh cd the an vao dat 
xuat phat tu than hoac canh cua chung. Tat ca cac 
loai trong chi Da deu chua nhua mu trong he thdng 
mach cd tac dung bao ve va tu chiira vet thuong cua 
cac va cham vat ly [1]. Nhua mu la ngudn nguyen 
heu dugc su dung de lam thudc cd gia tri. Cu dan tai 
mdt sd nudc trong vimg da dimg nhua cua nhieu loai 
{Ficus spp.) de dap va dieu trj vet thuang. cac chd 
bam giap. mun nhgt cd ket qua tdt. Nhua cua mdt sd 
loai cdn dugc diing lam thudc chira thap khdp. ho va 
tieu chay. Vo cua nhieu loai lai chira tanin vdi ham 
lugng rat cao nen da dugc su dung de sat triing hoac 
lam thudc nhugm quan ao. Vo cua cac loai da la trdn 
{F benghalensis L.) va de (F religiosa L.) da dugc 
su dung lam thudc chira benh tieu dudng trong y hgc 
dan tdc o mdt sd khu vuc [2]. 

Trong khudn khd de tai nghien cim co ban ve 
thanh phan hda hgc va boat tinh sinh hgc cua cac 
loai Ficus cua Viet Nam. bai bao nay cdng bd ket 
qua phan lap va xac dinh cau tnic cua 3 hgp chat 
dang khung megastigman bridelionoside B (1), 
(35.5if,6i?,7£,95)-megastigman-7-ene-3.5,6,9-tetrol 

(2). va dihydroalangionoside A (3), mgt hgp chat 
phenylpropane glucosit, syringin (4) tir can chiet 
metanol cua la cay gira {Ficus microcarpa). Cau tnic 
bda hgc cua cac hgp chat dugc xac dinh bang cac 
phuang phap phd khdi lugng (ESI-MS) va phd cdng 
huong tir hat nhan (ID and 2D-NMR). 

2. THl/C NGHIEM VA PHUONG PHAP 
NGHIEN CLTU 

2.1. Phu'ong phap tach chiet 

Sac ky ldp mong (TLC) dugc thuc hien tren 
ban mong trang san DC-Alufolien 60 F254 va RPui 
F2.S4 (Merck-Diic). Cac vet chat dugc phat hien bang 
den tu ngoai d hai budc sdng 254 va 368 nm hoac 
dimg thudc thu la dung dich H2SO4 10°o phun deu 
len ban mong rdi say o nhiet do cao cho den khi hien 
mau. 

sac ky cdt (CC) dugc tien hanh vdi chat hap 
phu pha thudng (Silica gel 240-430 mesh, Merck) 
hoac pha dao (ODS-60-14/63. Fujisilisa-Nhat Ban). 

2.2. Cac phvong phap pho 

Phd khdi lugng phun mil dien tir (ESI-MS) 
dugc do tren may AGILENT 1200 LC-MSD Trap, 
Vien Hda hgc cac hgp chat thien nhien, Vien Khoa 
hgc va Cdng nghe Viet Nam. 

Phd cdng hudng tir nhan (NMR) dugc do tren 
may Bmker AM600 va AM400 FT-NMR 
Spectrometer, Vien Nghien cim Khoa hgc co ban 
(KBSl), Han Qudc. 
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2.3. Mau thuc vat 

Mau ciiv gira (Ficus microcarpa L.L. 
Moraceae) dugc thu hai vao thang 11 nam 2009 tai 
Ha Ndi. Ten khoa hoc dugc TS. Ninh Khac Ban. 
Vien Sinh thai va Tai nguyen Sinh vai giiim djnh. 
Mau tieu ban dugc luu trCr tai phdng mini cua Vicn 
Hda sinh Bien. 

2.4. Phan lap ciic hgp chat 

La gira khd (3.0 kg) dugc chiel 3 lan bang 
metanol (3 x 10 lit) tbu dugc 280 g can chicM. Can 
chiet niiv dugc hda tan vao 5 lit nudc cat va ticn 
hanh chiel phan bd lan lugt vin cloroform ( 3 x 5 lit) 
va elvl axeial (3 x 5 lit) tbu dugc cac ciin cliici tuong 
ung: cloroform (Fl, 68 g). elvl axetal (F2. 90.5 g) va 
ItVp nucVc (F3). Can chicM cloroform (11) dugc tiln 
hanh phan tach thd thanh 4 phan doan. i lA-FlD 
bang siic kv cdt silica gel pha thuimg rua giai 
gradient //-hexan axeton (100 1 1/1. v/v). Phan 
doan FIG tiep tuc dugc phan tach bang sac ky cdt 
silica gel pha thudng su dung he dung mdi rua giai 
diclometan/metanol 151 thu dugc 3 phan doan nbo 
hon ky hieu la FCIC1-FC1C3. Tinh chl phan doan 
FC1C3 bang sac ky cdt silica gel pha dao (YMC RP-
18) rua giai bang meianol/nudc (5/1, v/v) thu dugc 
hgp chat 2 (7,1 mg). 

Phan doan F2 dugc tach thanh 4 phan doan nho 
ban, F2A-F2D, bang sac ky cdt silica gel pha 
thudng, gradient dung mdi rua giai 
cloroform/metanol (50/1-1/1. v/v). Tilp tuc phan 
tach phan doan F2D bang sac ky cdt silica gel pha 

thirdng rua giai blng diclometan/metanol/nudc 
(6/1/0,07. v/v/v) thu dugc hgp chit 4 (6,0 mg). 

Ldp nudc (F3) dugc tien hanh phan tach tren cot 
siic ky trao ddi ion Dianion HP-20 rira giai tang din 
nong do MeOH trong nudc (0, 25, 50, 70 va 100%) 
thu dugc 4 phan doan ky hieu la F3A-F3D. Phan 
tach phan doan F3D blng sac ky cdt silica gel pha 
thuimg rua giai bang clorolbrm/metanol/nudc 
6/1/0.05 thu dugc bdn phan doan nhd ban ky hieu la 
I 3D1-F3D4. Cac hgp chit 1 (5,0 mg) va 3 (8,0 mg) 
dugc tinb die tir phan doan F3D2 bang sac ky cot 
silica gel pha dao (YMC RP-18) rua giai blng 
axcton/mctanol/nudc (1/1/2. v/v/v). 

Bridelionoside B (I): Chat bdt vd djnh hinh 
mau trlng. [(/]„-' + 30" (c. 0.5 MeOH). 

LSI-MS mz 407 [M+H] cdng thirc phan tir 
C |JL,Ov(M = 40ri). 

'H-NMR (600 MHz. CD.OD) va "C-NMR (150 
MH/. CDiOD). xem bang 1. 

(35,5y?,6/?,7£,95')-.Megastigman-7-ene-3,5,6,9-
tetrol (2): Chat bdt vd djnh hinh mau trang, [a]o'' 
- 15"(r. 0.5 MeOH). 

ESI-MS in z 245 [M^H]^ cdng thirc phan tir 
C|,H:404(M = 244). 

'H-NMR (600 .\IH/. CD.OD) va ' C-NMR (150 
MHz. CD3OD)..xem bang 1. 

Dihydroalangionoside A (3): Chit bdt vd djnh 
hinh mau trang, [a]D'^ - 25" (c. 0,5 MeOH). 

ESI-MS; mz 393 [M-Na]' cdng thirc phan tir 
C|gHa)s(M = 392). 

'H-NMR (600 MHz, CD3OD) va 'T-NMR (150 
MHz, CD-.OD), xem bang 1. 
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Hinh 1: Cau triic hoa hoc cua 1 - 4 

Syringin (4): Chat bdt mau tranti. [a],,"' - 35" 
(c, 0,5 MeOH). 

ESI-MS m/z 373 [M+H] cdng thirc phan tu 
C17H24OC, (M = 372). 

'H-NMR (400 MHz, CD,OD): 6pp,„ 6,72 (2H, s 
H-3 va H-5), 6,51 (IH, d, J = 15.6 Hz. H-7), 6.30 
(IH. dt J = 5.4,. 15.6 Hz, H-8), 4.20 (2H, dd, J = 

1,5, 5,4 Hz. H-9), 4,84 (IH. d, J = 7,5 Hz, H-1'). 
3,45 (IH. dd, y = 7,5, 9,0 Hz, H-2'), 3,38 (IH, H-3'), 
3.40 (IH, H-4'), 3,18 (IH, m, H-5'), 3,64 (IH, dd, J 
= 5.4. 12,0Hz, Ha-6') va 3.75(1 H,dd, J = 2,4, 12,0 
Hz. Ht,-6'). 

'T-NMR (100 MHz, CD3OD): 5pp„ 135,81 (C-
I), 154,32 (C-2 va C-6), 105,39 (C-3 va C-5), 
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135,23 (C-4), 131,24 (C-7), 130.01 (C-8), 63,56 (G 
9), 105,29 (C-L), 75,69 (C-2'), 77,88 (C-3'), 71.29 
(C-4'). 78,32 (C-5') va 62,52 (C-6'). 

3. KET QUA VA THAO LUAN 

Hgp chat 1 dugc phan lap dudi dang bdt mau 
trang. Phd H-NMR xuat hien cac tin hieu dac trung 
ciia hai proton olefin [5H 6.00 (\H. d. J = 15.<S Hz. 
H-7) va 5,75 (IH, dd, J = 7.5. 15.8 Hz, H-8)], hai 
proton dximetin [5H 3,95 (IH. m, H-3) va 4.31 (IH. 
m, H-9)] va mdt proton anome [dn 4.25 (1 H. d. J = 
7.5 Hz, H-l')]. Gia tri hang sd tuong tac ldn cua 
proton anome cho phep du doan lien kin dudng cd 
cau hinh /3. Ngoai ra su xuiil bien cua mdt nhdm 
metvl bac hai dudi dang doublet lai dn 1.23 (3H. d. J 
= 6.2 Hz, H-10) Vii ba nhdm mctv I gan vdi cac 
nguyen tu cacbon khdng cdn hvdro lai On 1.06 (6H. 
s,^H-lI va H-12) vii 0,75 ( 3 H ! S. H - 1 3 ) dudi dang 
cac tin hieu singlet ciing dugc xac djnh tren phd 
'H-NMR cua 1. Tren phd"' C-NMR xult hien 19 tin 
hieu cacbon, trong dd cd 6 tin hieu cacbon cua mdt 
don vi dudng glucose [5c 102.55 (CH. C-L). 75.23 
(CH. C-2'). 78.05 (CH. C-}'). 71,71 (CH, C-4'). 

Cdc hc/p ehdt megastigman... 

77.90 (CH. C-5'), 62.72 (CH2, C-6')] cho phep du 
doan phan aglycon cua 1 cd cau triic khung 
megastigman vdi 13 nguyen tu cacbon. Cac tin hieu 
cacbon tai 5c 132,87 (CH, C-7) va 134.65 (CH. C-8) 
xac dinh su tdn tai cua mdl lien ket ddi bi the hai vi 
tri. Ngoiii ra. tren phd '"'C-NMR cdn xuat hien cac 
tin hieu dac trirng cua hai nhdm oximetin [6c 65.23 
(C-3) vii 78.78 (C-9)]. hai cacbon bac bdn ndi true 
tiep vdl nguyen tu oxi [d( 77.71 (C-5) va 78.86 (C 
6)] va 4 nhdm metyl [c\ 21.81 (C-10). 27.58 (C-l 1). 
26.21 (C-12) va 27.47 (C-13)]. 

Nhu vay, tir cac dir kien phd da neu cd the so' bd 
du doan hgp chat 1 la mdt megastigman glucosit cd 
chira 4 nhdm OH va mot lien ket ddi bi the hai vi tri 
va cdng thirc phan tu la CiulluO.,. Phd khdi luo'ng 
ESI-MS xuat hien pic ion m z 407 [M-H] hoan loan 
phii hgp V (Vl cdng thirc phan tu neu tren. So sanh sd 
lieu phd ''C-NMR cua 1 vdi cac sd lieu tuang ii'ng 
da dugc cdng bd cua bridelionoside B [3] cho thay 
su phii hgp hoan loan o' tat ca cac v i tri tuongirng 
(bang De xac dinh chinh xac cau true hda hoc 
cua 1. phd HMBC da duo'c do. Tuong tac xa HMBC 
nhan diro'c giu'a cac proton metyl H-Il va H-12 
(5< 1.06) va cac cacbon C-l (5, 40,60)'C-2 (5c 

Bang 1: Dii' kien phd NMR cua I 3 va cac chat tham khao 

c 

1 
2 

3 

4 

5 
6 
7 
8 

9 
10 
11 
12 
13 

r 
2' 
3' 
4' 
5' 
6' 

% 

40.8 
46,4 

65.3 
45,7 

77.8 
78,3 
132.9 
134,3 

79,1 
21.5 
27,9 
26,3 
27,1 

102,6 
75,4 
77,9 
71,5 
78,3 
62,6 

6c 

40,60 
46,29 

65.23 
45.50 

77.71 
78.86 
132,87 
134,65 

78,78 
21,81 
27.58 
26,21 
27,47 

102,55 
75,23 
78,05 
71,71 
77,90 
62,72 

1 

5H^-' (J. Hz) 

1.34 m 
1.541(11.0) 

3,95 m 
1,65 m 
1,67 m 

6,00 d (15,8) 
5.75 dd 

(7.5. 15.8) 
4,31 m 

1.23 d (6.2) 
1.06 s 
1,06 s 
0,75 s 

4,25 d (7,5) 
3,09 dd (7,5, 9.0) 

3,21 1(9,0) 
3,13-̂  
3,13° 

3,50 dd 
(5,5, 12,0) 

3,75 brd (12,0) 

^•6c 

40,6 
46,3 

65.1 
45.5 

77.7 
78,8 
130,9 
135.9 

69.4 
24.0 
27.5 
26.1 
27,1 

6c 
Agh 

40,61 
46,32 

65,17 
45,58 

77.71 
78,86 
131.08 
136.02 : 

69.48 
24.23 
27.50 
26.22 
27.08 

Glue 

2 

dn'" (J. Hz) 
•con 

1.35 m 
1.55 1(12.0) 

3.96 m 
1.641(11.7) 

1.70 m 

5.96 d (15.9) 
i.69dd(6.0. 15.9) 

4.25 m 
l,17d(6,0) 

0,74 s 
1.10 s 
1,04 s 

ose 

'5c 

41.5 
47,6 

67,5 
40,9 

35,6 
76.2 
32.4 
34.3 

76.8 
20.0 
25.3 
26.5 
16,7 

102,2 
"^^.l 
78.2 
71.9 
77.9 
62.9 

A b.C 

41.46 
47.54 

67.43 
40.78 

35.48 
76.69 
32.38 
34.28 

76,69 
19.97 
25.31 
26.42 
16.70 

102.13 
75,13 
78,15 
71,76 
77.82 
62,85 

3 

6H''-' (J. HZ) 

1.27 m 
1.62 m 
3,70 m 
1.37 m 
1.56 m 
1.86 m 

1.66 m 
1.66 m 

3.77 m 
1.15 d (6.0) 

0.96 s 
0,96 s 

0.92 d (6.0) 

4.82 d (7.5) 
3.11 dd (7.5. 9,0) 

3.32'' 
3.32 '̂ 
3,32' 

3,61 dd (5.5.12.0) 
3,83 dd (2.5. 12.0) 

'8c cua bridelionoside B [3], ''do trong CD3OD, 'I 
3,5,6,9-tetrol [4], '5c cua dihydroalangionoside A 

50.MHz, "600 MHz. 'Sc cua (3S,5R.6R,7E,9S)-megastigman-7-ene-
15], ^in hieu bi chong lap. 
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46.29)/C-6 (dc 78.86), giira H-13 (dn 0.75) va C-4 
(6c 45.50)'C-5 (c\ 77.71 ) C-6 (6, 78.86) va giii'a M-
10 (6n 1.23) va C-8 (6, 134.65) C-9 (o, 78.78). cho 
phep xac dinh v i tri cua 3 nhdm 011 tai C-5. C -6 va 
C-9. Nhdm OH cdn lai dugc xac djnh niim a v i tri 
thdng thudng tai C-3 biing tirong uic HMBC giira II-
2 (d\\ 1.54) va C-3 {c\ 65.23). Proton anome H-L (dn 
4.25) CO tirong tac HMBC voi C-9 (o, 78.78) cho 
phep khiing dinh vi tri lic'n kcl cua dem vi duong lai 
C-9 (hinh 2). Nhir vav. hgp chat 1 tliroc xac dinh la 
bridelionoside B, 

Hop chat 2 Cling duoc plum lap dimi dang chat 
bdt mau trang. Phd 'll \a ' C'-NMR cua nd tucmg lir 
nhu cac phd cua 1 cho phep xac djnh dav ciing la 
mdl meiiasUizman. Su khac biin de nhim lliiiv nhiit 
ircn phd NMR cua 2 s so vol 1 la sir mill di cac tin 
hieu cua don vi duirng glucose. Tren phd 11 va 

OH 
^ HO / - • / 
Q- _n OH O 

OH 

'•'C-NMR xult hien cac tin bieu dac trung cua hai 
nhdm oximetin [d, 65.17 (C-3)/6n 3.96 (IH. m. H-3) 
va 6, 69.4X (C -9) dn 4.25 (IH. m. H-9)]. hai cacbon 
bac bdn ndi true u(:p vdi nguyen tu oxi [6, 77.71 (C-
5) va 78.86 (C-6)]. mdt lien ket ddi bi the 2 vi tri [5c 
13 LOS (Cll.C-7)/dn 5.96 (I H. d . . / = 15.9 Hz. H-7) 
va o, 136.02 (CII. C-8)/dn 5.69 (IH. dd. J = 6.0. 
15.9 H/. H-9)] va biin nhdm metyl [d, 24.23 (C-
1())/OH 1.17(311. d../ = 6.0 11/. H-IO). CS, 27.50 (C-

1 I )/On 0.74 (311. s. H-l 1 ). 6, 26.22 (C-12)/(>n 1.10 
(311. s. 11-12) va o, 27 OX (C-i3)/6n 1.04 (3H. s. H-
13)]. So sanh so lieu phd ' C-NMR cua 2 vdi cac so 
lieu da dugc cong bd (bang 1) cung voi pban tich chi 
lici cac tmrng lac irc-n pho IIMQC. HMBC va ket 
qua phd khdi lugng cbo phep xiic djnh cau true hoa 
hoc cua hgp chiii 2 la (3S.5R.6R.1E.9S)-
megastigman-7-cne-3.5.6.9-tetrol [4J. 

OH 

Hinh 2: Cac tuong tac HMBC (H ^ C) chinh cua 1 va 4 

Phd ' H va ''C-NMR cua 3 tuong tu nhu cac phd 
tuong img cua 1 khang dinh su tuong ddng ve cau 
triic bda hgc giua hai hgp chat. Sir thay ddi de nhan 
thay la su mat di cac tin hieu cua mdt cacbon bac 
bdn ndi true tiep vdi nguyen tu dxi va lien ket ddi 
tren cac phd cua 3 so v di cac phd tuong irng cua 1. 
Tuong tac HMBC giua cac proton metyl H-11 va 
H-12 (5H 0.96) vdl C-6 (cS, 76.69) cho phep khang 
dinh V i tri lien ket cua mdl nhdm OH tai C-6. Ngoai 
ra. tin hieu metvl bac ba C-13 trong phan tu cua 1 
[6n 0.75 (3H. s. H-13)] da dugc thay the blng tin 
hieu metyl bac hai [6n 0.92 (3H. d. ./ = 6.0 Hz. 
H-13)] trong phan tu cua 3 cung cho phep xac dinh 
su mat di nhdm OH o v i tri C-5 trong phiin tu cua 
hop chat 3 so vdi hgp chat 1. Phan tich chi tict cac 
tuong tac tren phd HMBC ket hgp voi so sanh so 
lieu phd ''C-NMR cua 3 vdi cac so lieu da dugc 
cdng bd trong tai lieu tham khao va kit qua phd khd\ 
lugng cho phep khang djnh hop chit 3 la 
dihydroalangionoside A [5]. 

Hgp chat 4 dugc xac djnh la syringin [6] bang 
each phan tich chi tilt cac sd lieu phd ID-NMR. 2D-
NMR (hinh 2). ESI-MS va so sanh cac sd lieu nav 
vdi cac gia tri tuong irng da dugc cdng bd trong tai 
lieu tham khao. 

Loi cam o'n: Co//e //'///// duac hoan thdnh vc'ri sir tdi 
tre/ kinh phi eua dc un nghien ciru ccr han -
NAFOSTED. md ^d: Im 1)1.31.09. 
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