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Abstract.

Chromatographic separation led to the isolation of two flavonoid glycosides, glucotricin (1) and rhoifolin (2), and one
megastigmane glycoside, corchoionoside C (3), from the leaves of Ficus callosa. Their structures were elucidated by
ESI-MS and NMR experiments. This is the first report of these compounds from F. callosa.
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1. MO DAU

Chi Da (Ficus L.) 1a mot chi 16n trong ho Dau
tam (Moraceae), gom khoang 1000 loai va hau hét
phan bd & cac khu vuc thudc ving nhiét déi, can
nhiét d6i. Chi gdp rét it loai sinh truéng ¢ ving 6n
d6i. Pong Nam A 1a trung tdm da dang nhit cta chi
Da. Tai day c6 thé gip toi hon nira sb loai cua ca chi
[1]. Nude ta ciing 13 noi tap trung vé su da dang cao
ctia chi nay trong khu vuc va trén thé gigi. Theo
théng ké cua cac nha khoa hoc thudc Vién Sinh thai
va Tai nguyén Sinh vét dén nam 2003, c6 98 loai va
36 thu cda chi nay dugc ghi nhén tai Viét Nam [2].
Tat ca cac loai trong chi Pa déu chtra nhwa mu. Pay
1a ngudn nguyén liéu dugc sir dung dé lam thude c6
gi4 tri. Cu dan tai mot sé nudce trong vung da dung
nhya cia nhiéu loai (Ficus spp.) dé dap va diéu tri
Vet thuong, cac chd bam giap, mun nhot c6 két qua
t6t. Nhua ctia mot sb loai con duge dung lam thude
chira thip khdp, ho va tiéu chay. Vo cia nhidu loai
lai chira tanin v6i ham luong rit cao nén da duoc sir
dung dé sat trung hodc lam thudc nhudém quin 4o.
V6 ciia cac loai da 14 tron (F. benghalensis L.) va dé
(F. religiosa L.) da dugc sir dung lam thudc chua
bénh tiéu duong trong y hoc dan toc & mot sd khu
vuce [1].

Céc nghién ctru vé thanh phan hoéa hoc va hoat
tinh sinh hoc trén thé gidi da cong bd sy phéan lap va
xéac dinh cAu tric cta trén 100 hop chat tir cac loai
thuéc chi Ficus, v6i cac nhom chat chinh 1a
flavonoit, tritecpenoit, coumarin va
phenanthroindolizidine ancaloit [3]. Nhiéu hop chat
da duoc phan 1ap thé hién hoat tinh sinh hoc quy bau
nhu: hoat tinh chéng ung thu, khang viém, chéng

6xy hoa, khang vi sinh vat, chdng co giat ... [3 - 6].
Céc nghién ciru trong nudc vé chi nay ciing thu duge
mot s6 két qua dang quan tdm. Nam 2002, mot hop
chét sesquitecpen, verrucarin L acetate, dugc xac
dinh tir cay sung dat F. fistulosa c6 tic dung khang
ky sinh trung s6t rét Plasmodium falciparum rat cao
v6i gia tri ICso < 1 ng/ml. Hoat tinh ctia hop chét nay
cao hon ca chloroquine, artemisinin va quinine [7].
Can ancanoit tong cua cdy ngai (F. hispida) va hop
chat hispidin phan lap tir can chiét nay duoc cong bd
thé hién hoat tinh gdy doc té bao cao trén cac dong
té bao ung thu nguoi gdm ung thu gan (Hep-2), ung
thu mang tim (RD) va ung thu tir cung (FI) [8].

Nghién ciru gan day ctia chung t6i cho thay, dich
chiét metanol cua 14 cay dé F. religiosa thé hién hoat
tinh khang viém manh. Dich chiét loai nay c6 thé co
tac dung bao vé than kinh chéng lai sy viém, kim
him sy san sinh tic nhan diéu tiét viém nhu NO va
cac cytokine tién viém trong té bao than kinh dém
(macroglia) chudt hoat hoa. Cac két qua trén goi mé
cho cac nghién ctru phat trién cac duge pham co tac
dung phong ngira mot s6 bénh thoai hoa than kinh
ching han nhu bénh Parkinson [9]. Tiép theo cac
nghién ctru v& chi Ficus, ching t6i cong bd trong
cong trinh nay su phan lap va xac dinh cu tric cia
hai flavonoit glycosit, glucotricin (1) va rhoifolin
(2), va mot megastigmane glycosit, corchoionoside
C (3), tir & cay gao Ficus callosa.

2. THUC NGHIEM VA PHUCONG PHAP NGHIEN
cuu

2.1. Miu thye vat
Mau 14 cay gao Ficus callosa Willd. (Moraceae)
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duoc thu hai tai Bach Ma, Hué, Viét Nam vao thang
10 nam 2008. Tén khoa hoc duogc TS Ninh Khic
Ban giam dinh. Mau tiéu ban dugc luu giir tai Vién
Hoa hoc cac Hop chat Thién nhién, Vién Khoa hoc
va Cong ngh¢ Viét Nam.

2.2. Phin lap cac chit

La kho cdy gao F. callosa (4,0 kg) dugce chiét ba
lan véi MeOH bang thiét b siéu am Ultrasonic 2010
¢ nhiét do 40-50°C (3 x 60 phut). Dich chlet sau do
dugc co dic bang may cat quay v6i ap sudt giam thu
duoc 200 g can chiét MeOH. Cin nay dugc hoa vao
nude va phan bd lan lugt voi CHCl; va EtOAc thu
dugce cac dich c6 CHCLy (FCI1, 50 g) va EtOAc
(FC2, 30 g). Phan dich nudc sau chiét duoc tién
hanh séc ky qua c6t DIANION sir dung hé dung moi
gradient MeOH-H,O (tir 0:100 dén 100:0) thu dugc
cac dich ¢6 ky hiéu la FC3A (5 g), FC3B (10 g),
FC3C (7 g). Phan doan FC3B (10 g) duoc tiép tuc
phan tach trén cot sic ky voi chat hap phy la silica
gel pha thuong, hé dung mai rira giai gradient ndng
d6 MeOH trong CHCI; tir 15 dén 100% thu dugc 5
phan doan ky hiéu tir FC3B1 dén FC3B5. Hop chit
1 (500 mg) duoc két tinh trong MeOH tir phan doan
FC3B2 (2 g) dudi dang tinh thé hinh kim mau vang
nhat. Tlép tuc phan tach phan doan FC3B3 (3 g)
bang sic ky cot pha déo voi hé ~dung mdi rura gidi
aceton - H,O 1/8 va tinh ché tlep bang sic ky cot
silica gel pha thuong rira giai bang hé dung méi
CHCI; - MeOH 3/1 thu duge cac hgp chat 2 (15 mg,
chit bot mau vang) va 3 (20 mg, chit bot mau
trang).

OH
1R'=0CH;, R>=H
2R'=H, R?= o-L-thamnopyranosyl

‘ OH
B 2 X n
01/ S ~OH
v i “OH

Hinh I: Ciu trac hoa hoc cia cac hop chat 1-3

O

Glucotricin (1): Tinh thé hinh kim mau vang,
mp. 247°C, [a]p +22 (¢, 0,25 trong DMSO); ESI-MS
m/z 493 [M + H]+, c6ng thtce phﬁn tr C23H24012 (M
= 492); 'H-NMR (500 MHz, DMSO-d;) va "C-
NMR (125MHz, DMSO-d;), xem bang 1.

Rhoifolin (2): Bot mau vang, mp. 245°C, [a]p -
110 (¢, 0.25 trong MeOH); ESI-MS m/z 579 [M +
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H]" va 601 [M + Na]", cong thirc phan tor C,7H3004
(M = 578); '"H-NMR (500 MHz, CD;0D) va “C-
NMR (125 MHz, CD;0D) xem Bang 1.

Corchoionoside C (3): Bot mau tring, [a]p +25
(¢, 0.25 trong MeOH); ESI-MS m/z 421 [M + 2H0 -
HT, cong thirc phan tir C1oH3005 (M = 386); '"H-NMR
(500 MHz, CD;0D) 8ypm: 2,62 (1H, d, J = 17,0 Hz,
H,-2), 2,19 (1H, d, J = 17,0 Hz, H;-2), 5,89 (1H, s, H-
4), 5,98 (1H, d, J = 15,5 Hz, H-7), 5,75 (1H, dd, J =
15,5, 7,0 Hz, H-8), 4,55 (1H, m, H-9), 1,31 (3H, d, J
= 6,5 Hz, H-10), 1,96 (3H, d, J = 1,0 Hz, H-11), 1,06
(3H, s, H-12), 1,04 (3H, s, H-13), 4,29 (1H, d, J = 7,5
Hz, H-1'), 3,87 (1H, dd, J = 12,0, 2,0 Hz, H,-6') va
3,66 (1H, dd, J = 12,0, 6,0 Hz, Hy-6'); *C-NMR (125
MHz, CD30D) 8ypm: 42,45 (C-1), 50,79 (C-2), 201,33
(C-3), 127,16 (C-4), 167,23 (C-5), 80,06 (C-6),
133,78 (C-7), 133,76 (C-8), 74,71 (C-9), 22,27 (C-
10), 19,59 (C-11), 23,51 (C-12), 24,72 (C-13), 101,30
(C-1'), 74,99 (C-2"), 78,22 (C-3"), 71,72 (C-4"), 78,40
(C-5") va 62,87 (C-6").

2.3. Héa chit thiét bi

Sdc ky 16p méng (TLC): Sac ky 16p mong duge
thuc hién trén ban mong trang san DC-Alufolien 60
F254 (Merck 1,05715), RP18 F254s (Merck). Phat
hién chit bang dén tir ngoai ¢ hai budc song 254 nm
va 368 nm hoac dung thudc thir 1a dung dich H,SO,
10% duoc phun déu 1én ban mong, siy kho rdi ho
noéng tir tir dén khi hién mau.

Sdc ky cét (CC): Sac ky cot duoc tién hanh véi
chit hip phu la Silica gel pha thuong va pha dao.
Silica gel pha thuong c6 cd hat 1a 0,040 - 0,063 mm
(240 - 430 mesh). Silica gel pha ddo ODS hoac
YMC (30 - 50 um, FulJisilisa Chemical Ltd.).

Phé cong huong tie hat nhan (NMR): Pugc do
trén may Bruker DRX500 ctia Vién Hoéa hoc, Vién
Khoa hoc va Cong nghé Viét Nam.

Phé khéi lwong (ESI-MS): Po trén may LC-
MSD Agilent 1200 Series (USA) ctia Vién Héa hoc
cac Hop chét Thién nhién, Vién Khoa hoc va Cong
nghé Viét Nam.

3. KET QUA VA THAO LUAN

Hop chit 1 dugc phan lap du6i dang tinh thé
hinh kim mau vang. V&t chét cua 1 trén TLC hién
mau vang khi sir dung thude thir H,SO, 10% va ho
nong tir tir, cho phép du doan day 1a mot hop chat
flavonoit. Phd "H-NMR cua 1 xuét hién tin hiéu cia
bdn proton vong thom twong tic & vi tri meta véi
nhau tai oy 6,46 (1H, d, J = 2,0 Hz, H-6), 6,92 (1H,
d, J =2,0 Hz, H-8) va 7,35 (2H, br s, H-2' va H-6").
Cung voi tin hiéu ciia mot proton olefin tai 6y 7,05
(1H, s, H-3) va hai nhém metoxi dbi Xung tai Oy
3,88 (6H, s, 3'-OMe va 5'-OMe), cho phép du doan
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su ¢6 mat cia mot hop chét flavon ¢6 cAu trac khung
dang 4'5,7-trihydroxy-3',5'-dimethoxyflavone.
Ngoai ra, tin hi€u ciia mot proton anome tai oy 5,17
(1H, d, J = 7,0 Hz, H-1") goi y cho sy c6 mat cia
mot lién két duong cdu hinh £.

%/1

Hinh 2: Cac tuong tac HMBC chinh cua 1

OCH;

OH

OCH;

Trén phd *C-NMR va cac phd DEPT cua 1 xuét
hién cac tin hi¢u ctia 23 cacbon. Trong do6, su Xuét
hién ciia mot tin hiéu metin olefin va bdn metin
thom [d¢c 103,79 (C-3), 99,52 (C-6), 95,30 (C-8) va

Nghién ciru thanh phan flavonoit...

104,56 (C-2' va C-6")], mot nhom keton [5¢ 182,04
(C-4)] va hai nhém metoxi d6i xtng [3¢ 56,38 (3'-
OMe va 5'-OMe)], khfmg dinh sy c6 mit cua khung
4',5,7-trihydroxy-3',5'-dimethoxyflavone [10]. Ngoai
ra, cac tin hi€u cacbon cua géc duong tai d¢ 100,18
(C-1M), 73,15 (C-2"), 76,49 (C-3"), 69,67 (C-4"),
77,35 (C-5") va 60,66 (C-6"), khang dinh sy c6 mat
cuia mot don vi duong (D-glucopyranose [11]. Vi
tri lién két cua don vi duong glucose tai C-7 duoc
xéac dinh bang tuong tic HMBC giita proton anome
(8u 5,17) va C-7 (8¢ 163,00). Tur cac phan tich néu
trén, so lidu phd C-NMR cua 1 duoc so sanh véi
cac sb liéu tai cac vi tri twong tng cua tricin 7-0-4
D-glucopyranoside [11] va nhan dugc sy phu hop
hoan toan (bang 1). Két qua nay, cung voi phan tich
chi tiét cac twong tac trén phd HMBC cua 1 (hinh 2),
cho phép khing dinh cdu trac hoa hoc cua 1 1a tricin
7-O-p-D-glucopyranoside hay con dugc goi la
glucotricin.

Bdng 1: S liéu phd NMR cua 1 va 2

C & D ; 1 b,d d2
d¢c® Sy ™ (J = Hz) d¢c Oy ““(J = Hz)
Aglycon
2 164,1 164,11 - 166,94 -
3 105,9 103,79 7,05 s 104,05 6,67 s
4 182,0 182,04 - 184,08 -
5 160,8 161,07 - 162,96 -
6 99,5 99,52 6,46 d (2,0) 101,05 6,48 d (2,0)
7 163,0 163,00 - 164,43 -
8 95,4 95,30 6,92 d (2,0) 95,99 6,80 d (2,0)
9 156,9 156,86 - 159,02 -
10 105,4 105,37 - 107,12 -
I 120,2 120,21 - 122,79 -
2,6 104,5 104,56 7,35brs 129,67 7,89 d (8,5)
3,5 148,2 148,22 - 117,27 6,94 d (8,5)
4' 139,9 140,08 - 163,45 -
3'5'-OMe 56,4 56,38 3,88s
7-Gle
1” 101,1 100,18 5,17d (7,0) 99,90 5,22d(7,5)
2" 73,1 73,15 3,27* 79,16 3,73*
3" 76,3 76,49 3,31% 79,03 3,66*
4" 69,5 69,67 3,17 dd (8,5, 9,0) 72,25 3,64*
5" 77,3 77,35 3,45% 78,31 3,57 m
6" 60,5 60,66 3,72 dd (5,5, 12,0) 62,47 3,74%/3,95*
3,47*

2""-Rha
| 102,56 5,31d(1,0)
2 71,44 3,44%*
3 72,25 3,98*
4 74,00 3,43*
5 70,05 3,96*
6" 18,24 1,34 d (6,5)

“do trong DMSO-ds, °125 MHz, 500 MHz, ‘do trong CD;OD, *tin hiéu bi chdng lip, “8¢ cua tricin 7-O-B-D-

glucopyranoside [11].
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Hop chit 2 dugc tinh ché dudi dang chéat bot
mau vang. Phd NMR cia nd c6 dang twong tu nhu
phé ctia 1. Su khac biét dé nhan théy nhét 13 sy mét
di tin hiéu cua hai nhom metoxi va xuét hién thém
mét don vi duong rhamnose véi cac tin hi¢u dac
trung cua proton anome (dy 5,31, 1H, d, J = 1,0 Hz,
H-1"") va m¢t nhom metyl bac hai (dy 1,34, 3H, d, J
= 6,5 Hz, H-6") trong phén tr cia 2 so voi 1. Ngoai
ra, mét tin hiéu chap cua hai proton vong B tuong
tac & vi tri meta v&i nhau trén phd proton cua 1 di
chuyén thanh hai tin hiéu chap ciia bon proton thom
tuong tac otho voi nhau tai dy 7,89 (2H, d, J = 8,5
Hz, H-2' va H-6") va 6,94 (2H, d, J = 8,5 Hz, H-3' va
H-5") trén pho cua 2. Dir kién nay cho phép xac dinh
hop chét 2 c6 cdu triic khung dang apigenin. Tin
hi€u cacbon C-2" (3¢ 79,16) thudc don vi duong
glucose ciia 2 bi dich chuyén manh vé phia truong
thip so v6i tin hidu C-2" (8¢ 73,15) cua 1, cho phép
du doan vi tri lién két cua don vi duong rhamnose
tai C-2". Dy doan nay duoc khéng dinh boi tin hiéu
HMBC gitra proton anome H-1" (& 5,31) véi C-2"
(8¢ 79,16) va H-2" (dy 3,27) véi cacbon anome C-1"
(8¢ 102,56). Tir d6, s6 liéu phd *C-NMR cua 2 duge
so sanh v6i cac sb liéu tuong tng cuia rhoifolin [12]
va nhan duoc sy phu hop hoan toan. Phan tich chi
tiét cac twong tac nhan dwoc trén phé HSQC va
HMBC cho phép gan chinh xéac gia tri phd NMR tai
cac vi tri trong phan tir cia 2 (Hinh 3 va Bang 1). Tur
cac két qua da néu, cAu triic hoa hoc cua 2 duge xac
dinh 1a apigenin 7-O-a-~L-rhamnopyranosyl-(1—2)-
D-glucopyranoside hay con dugce goi la rhoifolin.

HO

Hinh 3: Cac tuong tdic HMBC chinh cuia 2

Hop chit 3 duoc xac dinh 1a corchoionoside C
[13] boi su phit hop hoan toan vé s6 liéu phd NMR
clia nd so voi cac sb lidu twong ung da duoc cong
bd. Pay 1a 1an dau tién cac hop chit 1 - 3 dugc cong
bd tir cdy F. callosa. Mot diéu dang quan tim 13 hop
chét 1 duge cong bd thé hién tac dung bao v¢é gan do
c6 kha nang kich thich hoat lyc ciia enzim GSH-Px
(glutathione peroxidase) va SOD (superoxide
dismutase), thu don géc tuy do san sinh bdi CCly,
giam d nhét ciia mdu va tang cudng vi tudn hoan
méu. Vi ngudn cung cip doi dao, hop chat nay mo
ra hudng nghién ctru phat trién duge pham diéu tri
bénh so gan [13]. Nghién ctru méi day cho thay, hop
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chét 1 thé hién hoat tinh chéng loét da day trén chudt
thi nghiém rat cao v&i kha nang phuc hdi t6i
80,93% & muc lidu 100 mg/kg. Cac nghién ctru cho
thdy hop chat nay duoc sir dung an toan trén ngudi
va do d6 co thé sir dung theo dudng udng dé phong
va diéu trj bénh viém loét da day [14]. Hop chat nay
dugc phén 18p v6i ham luong kha cao tir cdy gao (F.
callosa), diéu nay goi mo hudng nghién ciu tiép
theo cua hop chit 1 noéi riéng ciing nhu ciy F.
callosa n6i chung theo hudng chng so gan va viém
loét da day.

4. KET LUAN

Bing cac phuong phap sic ky cot két hop voi
chit hip phu la silicagel pha thuong va pha dao, hai
flavonoit glycosit, glucotricin (1) va rhoifolin (2), va
mot megastigmane glycosit, corchoionoside C (3),
d3 dugc phan 1ap tir cin chiét metanol cia 14 ciy gao
Ficus callosa. Céu tric héa hoc cia cac hop chat
dugc xac dinh bang cac phuong phap phd hién dai
nhu: phd khéi lwong ESI-MS, phd cong hudng tir
hat nhan mot chiéu (1ID-NMR: 'H, BC-NMR va cac
phd DEPT 90, DEPT 135) va hai chiéu (2D-NMR:
HSQC va HMBC). Pay 1a 1an dau tién cac hop chat
nay duoc phan lap tur loai F. callosa.

Loi cam on: Cong tf’inh dwoc hoan hanh voi sw tai
tro kinh phi cua Pé tai nghién ciru co ban trong
khoa hoc tw nhién ma so 104.01.31.09.
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