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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, 1D- and

2D-NMR in comparison with the literature values.
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1. MO DAU

Chi Pa - Ficus L., gdbm c6 trén 800 loai va 1a
mot trong khoang 40 chi ctia ho dau tim - Moraceae
(Woodland, 1997). Loai c6 gia tri thuong mai nhit la
sung ngot (Ficus carica L.) (common fig) bao gdm
nhiéu thir voi sy da dang di truyén 16n. Cac loai
quan trong khac 1a: D& (Ficus religiosa L.), da bup
do (Ficus elastica Roxb. ex Hornem.), da 14 tron
(Ficus benghalensis L.) (banyan tree) va sung (Ficus
racemosa L.) (tén dong nghia F. glomerata). Rat
nhiéu loai Ficus c6 ré phy khi sinh c¢6 thé an vao dat
xuat phat tir than hodc canh cua ching. Tat ca cac
loai trong chi Pa déu chtra nhya mu trong hé thong
mach c6 tac dung bao vé va tu chita vét thuong cua
cac va cham vat 1y [1]. Nhya mu la ngudn nguyén
liéu dugce sur dung dé 1am thubc c6 gia tri. Cu dan tai
mot s6 nude trong vung da dung nhya cua nhiéu loai
(Ficus spp.) dé dap va diéu tri Vet thuong, cac cho
bam gidp, mun nhot c6 két qua t6t. Nhua ctua mot sb
loai con duoc ding 1am thudc chita thip khép, ho va
tiéu chay. Vo cta nhiéu loai lai chtra tanin v6i ham
luong rat cao nén d3 duoc st dung dé sat trung hodc
lam thudc nhudém quin 40. Vo cua cac loai da 14 tron
(F. benghalensis L.) va d& (F. religiosa L.) da dugc
sir dung 1am thudc chira bénh tiéu duong trong y hoc
dan toc & mot sd khu vue [2].

Trong khudn khd dé tai nghién ctru co ban vé
thanh phﬁn hoa hoc va hoat tinh sinh hoc cua cac
loai Ficus ctua Viét Nam, bai bao nay cong bd két
qua phan 1ap va xac dinh ciu trac cia 3 hop chit
dang khung megastigman bridelionoside B (1),
(3S,5R,6R,7E,95)-megastigman-7-ene-3,5,6,9-tetrol

(2), va dihydroalangionoside A (3), mot hop chat
phenylpropane glucosit, syringin (4) tir can chiét
metanol cta 14 cay gira (Ficus microcarpa). Cau trac
hoa hoc cua cac hop chit duoc xac dinh bing cac
phuong phép phd khdi lwong (ESI-MS) va phd cong
hudng tir hat nhan (1D and 2D-NMR).

2. THUC NGHIEM VA PHUGNG PHAP
NGHIEN CUU

2.1. Phuwong phip tich chiét

- Séc ky 16p méng (TLC) duoc thuc hién trén
ban moéng trang san DC-Alufolien 60 F,s4 va RPjg
F,s4 (Merck-Dtic). Cac vét chat duoc phat hién bang
deén tr ngoai ¢ hai budc song 254 va 368 nm hodc
dung thudc thir 13 dung dich H,SO4 10% phun déu
1&én ban mdng roi sa"iy & nhiét d6 cao cho dén khi hién
mau.

- Sic ky cot (CC) dugc tién hanh voi chat hip
phu pha thuong (Silica gel 240-430 mesh, Merck)
hoac pha dao (ODS-60-14/63, Fujisilisa-Nhat Ban).

2.2. Cac phwong phap phé

- Phd khdi lwong phun mu dién tir (ESI-MS)
dugc do trén may AGILENT 1200 LC-MSD Trap,
Vién Hoa hoc cac hop chét thién nhién, Vién Khoa
hoc va Cong nghé Viét Nam.

- Phd cong hudng tir nhan (NMR) duoc do trén
may Bruker AM600 va AM400 FT-NMR
Spectrometer, Vién Nghién ctru Khoa hoc co ban
(KBSI), Han Qudc.
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2.3. MAu thue vt

Miu ciy gwa (Ficus microcarpa L.f.,
Moraceae) duoc thu héi vao thang 11 nam 2009 tai
Ha Noi. Tén khoa hoc duge TS. Ninh Khic Ban,
Vién Sinh thai va Tai nguyén Sinh vat giam dinh.
Mau tiéu ban duoc lvu trir tai phong mau cua Vién
Hoa sinh Bién.

2.4. Phin 1ap cac hop chét

La gira kho (3,0 kg) dugc chiét 3 lan bing
metanol (3 x 10 1it) thu duoc 280 g cin chiét. Cin
chiét nay dwoc hoa tan vao 5 lit nudc cit va tién
hanh chiét phan bd 1an luot voi cloroform (3 x 5 lit)
va etyl axetat (3 x 5 lit) thu duoc cac can chiét twong
ung: cloroform (F1, 68 g), etyl axetat (F2, 90,5 g) va
16p nudc (F3). Can chiét cloroform (F1) duoc tién
hanh phan tach thé thanh 4 phan doan, F1A-F1D
bing sic ky cot silica gel pha thuong ra giai
gradient n-hexan/axeton (100/1 - 1/1, v/v). Phan
doan F1C tiép tuc duoc phan tach bang sic ky cot
silica gel pha thuong sir dung hé dung mdi rira giai
diclometan/metanol 15/1 thu dugc 3 phan doan nhd
hon ky hiéu 1a FC1C1-FC1C3. Tinh ché phan doan
FC1C3 bang sic ky cot silica gel pha dao (YMC RP-
18) rira giai bang metanol/nudce (5/1, v/v) thu duoc
hop chit 2 (7,1 mg).

Phén doan F2 duoc tach thanh 4 phan doan nho
hon, F2A-F2D, bing sic ky cot silica gel pha
thuong,  gradient dung mbéi rua @ gidi
cloroform/metanol (50/1-1/1, v/v). Tiép tuc phan
tach phan doan F2D bang sic ky cot silica gel pha

Phan Van Kiém va cong sy

thuong rira giai bang diclometan/metanol/nudc
(6/1/0,07, v/v/v) thu dugc hop chét 4 (6,0 mg).

L6p nude (F3) duoc tién hanh phén tach trén cot
sac ky trao d6i ion Dianion HP-20 rira giai ting dan
néng d6 MeOH trong nudc (0, 25, 50, 70 va 100%)
thu dugc 4 phan doan ky hi¢u la F3A-F3D. Phan
tach phan doan F3D bing sic ky cot silica gel pha
thuong rira giai bang cloroform/metanol/nudc
6/1/0,05 thu dwoc bdn phan doan nho hon ky hiéu 1a
F3D1-F3D4. Céc hop chét 1 (5,0 mg) va 3 (8,0 mg)
dugc tinh ché tir phan doan F3D2 bang sic ky cot
silica gel pha dao (YMC RP-18) rira giai bang
axeton/metanol/nudc (1/1/2, v/v/v).

Bridelionoside B (1): Chéat bot vo dinh hinh
mau tring, [a]p> + 30° (¢, 0,5 MeOH).

ESI-MS m/z 407 [M+H]", cong thic phan tir
C19H3409 (M = 406)

'H-NMR (600 MHz, CD;0D) va *C-NMR (150
MHz, CD;0D), xem bang 1.

(3S,5R,6R,7E,95)-Megastigman-7-ene-3,5,6,9-
tetrol (2): Chat bot v dinh hinh mau tring, [a]p”
—15°(¢, 0,5 MeOH).

ESI-MS m/z 245 [M+H]", cong thicc phan tir
C13H2404 (M = 244)

'H-NMR (600 MHz, CD;0D) va *C-NMR (150
MHz, CD;0D), xem bang 1.

Dihydroalangionoside A (3): Chit bot vo dinh
hinh mau tring, [a]p® —25° (¢, 0,5 MeOH).

ESI-MS: m/z 393 [M+Na]", cong thirc phan tir
C19H3608 (M = 392)

'H-NMR (600 MHz, CD;0D) va *C-NMR (150
MHz, CD;0D), xem bang 1.

Hinh I: CAu tric hod hoc cia 1 - 4

Syringin (4): Chat bot mau tring, [a]p> — 35°
(¢, 0,5 MeOH).

ESI-MS m/z 373 [M+H]", cong thitc phan tir
C17H2409 (M = 372)

'H-NMR (400 MHz, CD;0D): 8, 6,72 (2H, s,
H-3 va H-5), 6,51 (1H, d, J = 15,6 Hz, H-7), 6,30
(1H, dt, J = 5,4, 15,6 Hz, H-8), 4,20 (2H, dd, J =

1,5, 5,4 Hz, H-9), 4,84 (1H, d, J = 7,5 Hz, H-1"),
3,45 (1H, dd, J = 7.5, 9,0 Hz, H-2"), 3,38 (1H, H-3"),
3,40 (1H, H-4"), 3,18 (1H, m, H-5"), 3,64 (1H, dd, J
=54, 12,0 Hz, H,-6') va 3,75 (1H, dd, J = 2,4, 12,0
Hz, Hy-6").

“C-NMR (100 MHz, CD;0D): §,,, 135,81 (C-
1), 154,32 (C-2 va C-6), 105,39 (C-3 va C-5),

372



TCHH, T. 49(3), 2011

135,23 (C-4), 131,24 (C-7), 130,01 (C-8), 63,56 (C-
9), 105,29 (C-1%, 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

Hop chét 1 duoc phan lap dudi dang bot mau
trrfmg. Phé "H-NMR xuét hién cac tin hiéu dic trung
cua hai proton olefin [y 6,00 (1H, d, J = 15,8 Hz,
H-7) va 5,75 (1H, dd, J = 7,5, 15,8 Hz, H-8)], hai
proton 6ximetin [dy 3,95 (1H, m, H-3) va 4,31 (1H,
m, H-9)] va mot proton anome [y 4,25 (1H, d, J =
7,5 Hz, H-1")]. Gia tri hing sb twong tic 16n cua
proton anome cho phép dy doan lién két duong co
cAu hinh S Ngoai ra sy xudt hién ctia mot nhom
metyl bac hai dudi dang doublet tai 6y 1,23 (3H, d, J
= 6,2 Hz, H-10) va ba nhom metyl gin véi cic
nguyén tu cacbon khong con hydro tai oy 1,06 (6H,
s, H-11 va H-12) va 0,75 (3H, s, H-13) dudi dang
cac tin hiéu singlet ciing duoc xac dinh trén phd
'H-NMR cuiia 1. Trén ph6 *C-NMR xuét hién 19 tin
hi€u cacbon, trong d6 c6 6 tin hi¢u cacbon ctia mot
don vi duong glucose [d¢ 102,55 (CH, C-1"), 75,23
(CH, C-2", 78,05 (CH, C-3"), 71,71 (CH, C-4"),

Cdc hop chdt megastigman...

77,90 (CH, C-5"), 62,72 (CH,, C-6')] cho phép du
doan phin aglycon cua 1 c6 céu tric khung
megastigman vdi 13 nguyén tir cacbon. Céc tin hi¢u
cacbon tai ¢ 132,87 (CH, C-7) va 134,65 (CH, C-8)
x4c dinh sy ton tai cua mot lién két doi bi thé hai vi
tri. Ngoai ra, trén phé “C-NMR con xuit hién cac
tin hi¢u dac trung cia hai nhém oximetin [d¢ 65,23
(C-3) va 78,78 (C-9)], hai cacbon bic bdn ndi truc
tiép v6i nguyén tir oxi [8¢ 77,71 (C-5) va 78,86 (C-
6)] va 4 nhém metyl [d¢ 21,81 (C-10), 27,58 (C-11),
26,21 (C-12) va 27,47 (C-13)].

Nhu vay, tr cac dit kién phé da néu c6 thé so bd
du doan hop chat 1 1a mot megastigman glucosit co
chtra 4 nhém OH va mot lién két doi bi thé hai vi tri
va cong thirc phan tir 1a CoHs40,. Phd khéi luong
ESI-MS xuét hién pic ion m/z 407 [M+H]" hoan toan
pht hop véi cong thirc phan tir néu trén. So sanh sd
lidu phd *C-NMR cua 1 véi cac s lidu tuong tng
da dugc cong bd cua bridelionoside B [3] cho thiy
su phu hop hoan toan & tit ca cac vi tri twongung
(bang 1). Pé x4c dinh chinh x4c ciu trac hoa hoc
cual, phé HMBC da dugc do. Tuong tac xa HMBC
nhan dugc gitta cac proton metyl H-11 va H-12
(0c 1,06) va cac cacbon C-1 (&8¢ 40,60)/C-2 (d¢

Bdng 1: Dit kién phd NMR ctia 1 - 3 va cac chat tham khao

c 1 2 3
Ve 8™ Y (LHz) % 8™ ™ (Hz) e 8™ &y (JHz)
Aglycon
1 40,8 40,60 - 40,6 40,61 - 41,5 41,46 -
2 464 4629 1,34 m 46,3 46,32 1,35 m 47,6 47,54 1,27 m
1,54 t (11,0) 1,55 t (12,0) 1,62 m
3653 6523 3,95 m 65,1 65,17 3,96 m 67,5 67,43 3,70 m
4 457 4550 1,65 m 455 45,58 1,64t (11,7) 40,9 40,78 1,37 m
1,67 m 1,70 m 1,56 m
5 71,8 71,71 - 77,7 77,71 - 35,6 3548 1,86 m
6 783 78,86 - 78,8 78,86 - 76,2 76,69 -
7 132,99 132,87 6,00d(15,8)  130,9 131,08 5,96 d (15,9) 324 3238 1,66 m
8  134,3 134,65 5,75 dd 135,9 136,02 5,69dd (6,0,15,9) 343 34728 1,66 m
(7,5, 15,8)
9 79,1 78,78 431 m 69,4 69,48 425m 76,8 76,69 3,77 m
10 21,5 21,81  1,23d(6,2) 24,0 24,23 1,17 d (6,0) 20,0 19,97 1,15 d (6,0)
11 27,9 27,58 1,06 s 27,5 27,50 0,74 s 253 2531 0,96 s
12 263 2621 1,06 s 26,1 26,22 1,L10's 26,5 2642 0,96 s
13 27,1 2747 0,75 s 27,1 27,08 1,04 s 16,7 16,70 0,92 d (6,0)
Glucose
' 102,6 102,55 425d(7,5) 1022 102,13 4,82d(7.,5)
2' 754 75,23 3,09dd (7.5, 9,0) 752 75,13 3,11dd (7,5, 9.,0)
3779 78,05  3,21t(9,0) 782 78,15 3,328
4 71,5 71,71 3,138 71,9 71,76 3,328
5 78,3 77,90 3,138 779 77,82 3,328
6 62,6 62,72 3,50 dd 62,9 62,85 3,61dd(5,5,12,0)
(5,5, 12,0) 3,83 dd (2,5, 12,0)

3,75 br d (12,0)

*8¢ cua bridelionoside B [3], °do trong CD;0D, °150 MHz, %600 MHz, 689 caa (3S,5R,6R,7E,9S)-megastigman-7-ene-
3,5,6,9-tetrol [4], '8¢ cua dihydroalangionoside A [5], &in hiéu bi chong lap.
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46,29)/C-6 (5¢ 78,86), gitta H-13 (64 0,75) va C-4
(d¢c 45,50)/C-5 (8¢ 77,71)/C-6 (d¢c 78,86) va gitra H-
10 (84 1,23) va C-8 (d¢ 134,65)/C-9 (6¢ 78,78), cho
phép xac dinh vi tri cia 3 nhom OH tai C-5, C-6 va
C-9. Nhém OH con lai duoc xac dinh ndm & vi tri
thong thuong tai C-3 bang twong tac HMBC giira H-
2 (0y 1,54) va C-3 (8¢ 65,23). Proton anome H-1' (8y
4,25) ¢6 tuong tac HMBC vai C-9 (8¢ 78,78) cho
phép khang dinh vi tri lién két ciia don vi duong tai
C-9 (hinh 2). Nhu vay, hop chét 1 dugc xac dinh 1a
bridelionoside B.

Hop chat 2 ciing dugc phan 1ap dudi dang chit
bot mau tring. Phd 'H va >C-NMR ctia n6 tuong tur
nhu cac phd cua 1 cho phép xac dinh day ciing la
mot megastigman. Sy khac biét d& nhan théy nhét
trén phd NMR cua 2 so véi 1 1a su mit di cac tin
hiéu cua don vi dudng glucose. Trén phdé 'H va

OH

O OH
OH

Phan Van Kiém va cong sy

BC-NMR xuét hién céc tin hiéu dic trung cta hai
nhom oximetin [6¢ 65,17 (C-3)/6y 3,96 (1H, m, H-3)
va Oc 69 48 (C- 9)/8H 4,25 (1H, m, H-9)], hai cacbon
béc bon nbi tryc tiép voi nguyen tur oxi [SC 77,71 (C-
5) va 78,86 (C-6)], mot lién két doi bi thé 2 vi tri [8¢
131,08 (CH, C-7)/6y4 5,96 (1H, d, J = 15,9 Hz, H-7)
va d¢ 136,02 (CH, C-8)/64 5,69 (1H, dd, J = 6,0,
15,9 Hz, H-9)] va bén nhém metyl [8¢c 24,23 (C-
10)/6y 1,17 (3H, d, J = 6,0 Hz, H-10), &¢ 27,50 (C-
11)/6y 0,74 (3H, s, H-11), &¢ 26,22 (C-12)/6y4 1,10
(3H, s, H-12) va 8¢ 27,08 (C-13)/8x 1,04 (3H, s, H-
13)]. So sanh s6 liéu phd *C-NMR cua 2 vdi cac sb
lidu da dugc cong bd (bang 1) cung v6i phén tich chi
tiét cac tuong tac trén phdé HMQC, HMBC va két
qua phd khdi lugng cho phép xac dinh ciu truc hoa
hoc cna hop chit 2 1a (3S,5R,6R,7E,95)-
megastigman-7-ene-3,5,6,9-tetrol [4].

OMe

Hinh 2: Cac tuong taic HMBC (H — C) chinh ctia 1 va 4

Ph6 'H va "C-NMR cua 3 tuong tu nhu cac pho
tuong tng cia 1 khang dinh su tuong dong vé cau
trac hoa hoc gitra hai hop chat. Sy thay d6i d& nhan
thay 1a sy mat di cac tin hiéu cia mot cacbon bac
bon nbi truc tiép véi nguyén tir 6xi va lién két doi
trén cac phd cia 3 so v6i cac phd twong tng cua 1.
Tuong tac HMBC gitlia cac proton metyl H-11 va
H-12 (8 0,96) v6i C-6 (8¢ 76,69) cho phép khing
dinh vi tri lién két cia mot nhom OH tai C-6. Ngoai
ra, tin hi€u metyl bac ba C-13 trong phan tir cta 1
[81 0,75 (3H, s, H-13)] dd duogc thay thé bang tin
hiéu metyl bac hai [y 0,92 (3H, d, J = 6,0 Hz,
H-13)] trong phan tir cua 3 cling cho phép xac dinh
su mat di nhom OH & vi tri C-5 trong phén tir cuia
hop chét 3 so voi hop chit 1. Phan tich chi tiét cac
tuong tac trén phd HMBC két hop véi so sanh sb
liéu phd *C-NMR cua 3 véi cac sb litu da dugc
cong bo trong tai lidu tham khao va két qua phd khoi
luong cho phép khiang dinh hop chat 3 Ia
dihydroalangionoside A [5].

Hop chit 4 dugc xac dinh 1a syringin [6] bang
cach phan tich chi tiét cac sb liéu phd 1D-NMR, 2D-
NMR (hinh 2), ESI-MS va so sanh cac sb liéu nay
v6i cac gia tri twong tmg dd dugc cong b trong tai
liéu tham khao.

Lién hé: Phan Van Kiém
Vién Khoa hoc va Cong nghé Viét Nam

Loi cdm on: Cong tri(ih dwoc hoan thanh voi sw tai
tro- kinh phi cua dé tai nghién ciru co ban —
NAFOSTED, md so.: 104.01.31.09.
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