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Abstract

Tinospora cordifolia (Willd.) Miers (Menispermaceae) has been widely used in Vietnamese traditional medicine for
the treatment of numerous diseases such as malaria, pharyngitis, rheumatism, and diabetes. Phytochemical investigation
of the methanol extract of Tinospora cordifolia aerial parts led to the isolation of a new clerodane diterpene, 64-O-5-D-
glucopyranosyl-15,16-epoxy-2a-hydroxy-3,7,13(16),14-clerodantetraene-17,12-olid-18-oic acid methyl ester (1), and
two known clerodane diterpene borapetoside F (2) and borapetoside B (3). Their chemical structures were determined
by extensive spectroscopic methods including FTICR-MS and 1D and 2D NMR.
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1. MO DAU

Day than thong hay con goi 1a 1& gié Tinospora
cordiflolia (Willd.) Miers, thuéc ho Tiét de,
Menispermaceae. Cay co day leo gan nhu la cay
thao, than xop, o khia, it san sui. La ¢co cuong, hinh
trai xoan - tim, gan hinh mét chim v&i mot miii nhon
rit nhin, dai 8 cm, rong 7 cm, gan so ca”ip 5-7, gan
gitta voi 1 cap gan bén, dinh lién véi cac gin con
thanh nhitng mat ludi hinh da giac; cudng manh,
nhin, ngin hon phién; Hoa timg nhém 3 - 4 cai xép
thanh 1 - 2 chum & nach 14. Cay ra hoa vao thang 12
hang nam. Qua do6, hinh trung, chira mét hat dep.
Cay phan b rong & ving Péng Duong, moc hoang
trén rimg ndi va ciing dugc trong dé lam thude. Cay
¢ vi rat déng, tinh han, khong ddc, c6 tac dung ta
thuc nhiét, khir tich tré, ti€u r huyét, tan ung ddc, loi
tiéu, ha nhiét, thong kinh, lgi ti€u hoa. Trong dan
gian, cdy thuong dung lam thudc bd dang, chira sot
rét moi phat hay kinh nié€n, chita viém hong, no hoi
déy tirc, dai tién tao bon, bé kinh, kinh nguyét khong
déu. Cay con duoc dung tri thap khop, dai duong. O
An D6, nguoi ta ding day than thong chira st 1ét co
chu ky, ding giai nhiét do sdt; bot r& va than ché
thudc bd dudng dung tri ia chay va ly man tinh. Day
tan bot réi ham udng dung lam thude giai khat va
kich duyc. Dich 14 tuoi c6 tac dung loi tiéu duoc dung
dé tri bénh 1au. Thanh phz‘in hoéa hoc chu yéu cua cay
la clerodane diterpene, cac ankaloid inosporin,
berberin, giloin, giloinin va lignan [1 - 4]. Trong
chwong trinh nghién ciru sang loc, tim kiém cac hoat
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chét sinh hoc tir cac cay thube dan toc cua chung t6i,
dich chiét metanol day than thong co hoat tinh khang
mot s& dong t& bao ung thu in vitro nhu té bao ung
thu c¢o tor cung Hela (ICs, = 3,78+0,77 pg/mL),
SKOV3 (ICso = 13,29+0,37 pg/mL), t& bao ung thu
vi KPL4 (ICsp = 13,240,59 pg/mL), t& bao ung thu
biéu m6 than chuyén dang COS7 (ICso = 16,14+1,05
pg/mL). Do do, cay day than thong dugc chon 1a dbi
tuong nghién ctru dé tim kiém cac hoat chét sinh hoc
bang cach tach chiét, phan 1ap cac hop chét. Bai bao
nay budc dau thong bao két qua phan lap va xac
dinh cdu trac hoa hoc cua 3 hop chat khung
clerodane ditecpen (1-3) tir day than thong, trong do
hop chét 6-0-f-D-glucopyranosyl-15,16-epoxy-2a-
hydroxy-3,7,13(16),14-clerodantetraene-17,12-olid-
18-oic axit metyl este (1) lan dau tién phéan lap tir
thién nhién.

2. THUC NGHIEM VA PHUONG PHAP NGHIEN
cuu

2.1. Phuong phip tich chiét

- Séc ky 16p moéng (TLC) dugc thuc hién trén
ban mong trang san DC-Alufolien 60 F,s; va RPg
F,ss (Merck-Drtic). Cac vét chat dugc phat hién bang
deén tir ngoai ¢ hai budc song 254 va 368 nm hodc
ding thude thir 1a dung dich H,SO, 10% phun déu
1én ban mong rdi say ¢ nhiét d6 cao cho dén khi hién
mau.

- Séc ky cot (CC) duoc tién hanh véi chét hap
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phu pha thuong (Silica gel 240-430 mesh, Merck)
hodc pha dao (ODS-60-14/63, Fujisilisa-Nhat Ban).

2.2. Cac phwong phap phé

- Ph6 khéi lwong phun mu dién tr (ESI-MS)
duogc do trén may AGILENT 1200 LC-MSD Trap
cia Vién hoa hoc cac chat thién nhién, Vién Khoa
hoc va Cong nghé Viét Nam.

- Phé cong huéng tir nhan (NMR) duge do trén
may Bruker AM500 FT-NMR Spectrometer, Vién
Hoéa hoc, Vién Khoa hoc va Cong nghé Viét Nam.

2.3. Miu thue vt

Miu day than thong Tinospora cordifolia
(Willd.) Miers (Menispermaceae) (phan trén mit
dat) dugc thu hai vao thang 10 nam 2008 tai Bach
M3 va dugc TS Ninh Khic Ban, Vién Sinh thai va
Tai nguyén sinh vat giam dinh. Mau tiéu ban dugc
luwu gift tai Vién Hoa hoc cac hop chét thién nhién.

2.4. Phan 1ap cac chat

Mau day than thong (2kg) chiét voi MeOH 3
1an) bang siéu am, cét loai ‘dung moi bing 4p suét
giam thu dugc 35 g can chiét MeOH. Can nay duoc
hoa vao nude cat va tién hanh chiét phan b véi etyl
axetat thu dugc cac cin chiét twong ung 13: can etyl
axetat ky hiéu la TC2 (15g) va can nudc TC3 (20 g).
Can chiét etyl axetat (TC2, 15g) duogc tién hanh
phan tach tho trén sic ky cot silicagel pha thuong
v6i hé dung moi rira gidi gradient clorofooc/metanol
tir 10/1 d&én 1/1 (v/v) thu dwuoc 3 phan doan 1a TC2C
(2,5 g), TC2D (3,1 g) va TC2E (4,8 g). Tiép tuc
phan tach phan doan TC2C bang séic ky cot silica gel
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pha thuong v6i hé dung méi rda giai la
clorofooc/axeton (1/2, v/v) thu dugc hop chat 1 (5
mg). Tinh ché phan doan TC2E bang sic ky cot
silica gel pha thuong véi hé dung méi rra giai la
clorofooc/metanol/nude (8/1/0,1, v/v/v) thu duge
hop chat 2 (25 mg). Hop chat 3 (7 mg) dugc tinh ché
tir phan doan TC2D bang sic ky cot silica gel pha
ddo st dung hé dung moi rira gidi la axeton/nudc
(1/1,5, v/v).
6/-0-$-D-glucopyranosyl-15,16-epoxy-2a-

hydroxy-3,7,13(16),14-clerodantetraene-17,12-olid-
18-oic axit metyl este (1): Chat bot mau tring; dnc:
162 - 163 °C; ESI-MS: m/z 573 [M + Na]'; FTICR-
MS: m/z 573,19424 [M + Na]® caled. for
C27H34012Na 573,19480

'"H NMR (500 MHz, CD;0D) va *C NMR (125
MHz, CD;0D), xem bang 1.

6a-0-f-D-glucopyranosyl-15,16-epoxy-
3,7,13(16),14-clerodantetraene-17,12-olid-18-oic
axit metyl este (borapetoside F, 2): Chéat bot mau
tring; dnc: 174 - 175 °C; ESI-MS: m/z 557 [M +
NEl]Jr (M = 534, C27H34011).

'H NMR (500 MHz, CD;0D) va *C NMR (125
MHz, CD;0D), xem bang 1.

6$-0-p-D-glucopyranosyl-15,16-epoxy-2a-
hydroxy-3,13(16),14-clerodantriene-17,12-olid-18-
oic axit metyl este (borapetoside B, 3): Chat bot mau
trang; dnc: 153 - 154°C; ESI-MS: m/z 575 [M + Na]"
(M =552, C37H36012).

'H NMR (500 MHz, CD;0D) va *C NMR (125
MHz, CD;0D), xem bang 1.

Hinh 1: Cu trac hoa hoc cta cac hop chat 1-3

3. KET QUA VA THAO LUAN

Hop chéat 1 thu duoc dudi dang chit rdn mau
trang. Pho khdi lugng ESI-MS cua 1 cho thiy pic
ion tai m/z 573 [M+Na]". Trén phd 'H NMR xuit
hién cac tin hi€u ctia hai nhém metyl tai oy 1,15 va
1,48, mot nhom methoxy (6y 3,79), cac tin hi€u cua
mot gbe duong véi proton anome tai 8y 4,45 va tin
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hiéu cua 5 proton ndi doi trong ving &y 6,43 - 7,64.
Ph "*C NMR va DEPT cua 1 cho thiy su co
mat cia 2 nhom methyl tai ¢ 23,9 va 27,4, mdt
nhém methoxy (8¢ 52,8), hai nhom carboxy tai d¢
171,2 va 172,0, mot gbc dudng glucopyranoside véi
tin hiéu cacbon anome tai d¢c 105,7 (C-1") va 5 tin
hiéu cacbon khac trong vung & 71,3 - 78,1 (C-2' >
C-5") va & 62,5 (C-6"). Hang sb lién két J = 7,5 Hz
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Bdng 1: S liéu phd NMR cuia cac hop chit 1 -3

1 2 3

C S a,b SHa’C S a,b 8Ha,c S a,b 8Ha,c

¢ (dang pic, J=Hz) | ¢ (dang pic, J=Hz) | © (dang pic, J = Hz)
Aglycone
1 30,8 1,93/2,09 (m) 19,6 | 2,08 (m) 29,2 | 2,06/2,27 (m)
2 63,9 4,38 (m) 25,0 | 2,40 (m) 64,6 | 4,56 (m)
3 138,5 ]6,43(d, 3.5 141,5 | 6,67 (dd, 3.5, 4,5) 141,3 |6,44(d,3,5)
4 1414 | - 138,1 | - 140,3 | -
5 43,5 - 419 | - 42,7 -
6 81,1 4,56 (d, 2,5) 78,9 |4,85(d, 4,0 80,0 | 4,60 (d,3,0)
7 140,9 ]6,98(d, 2,5 138,1 | 6,83 (d, 4,0) 27,6 | 2,30 (m)
8 137,0 | - 137,8 | - 42,2 3,48 (dd, 2,0, 11,5)
9 38,1 - 383 |- 38,2 -
10 46,5 2,10 (m) 46,5 | 2,35 (m) 51,4 |2,32(m)
1 45.1 2,09/2.43 (m) 46,5 I21;3)8, 2,36 (each 46,2 2,00, 2,15 (m)
12 72,3 5,28 (dd, 3,0,11,5) | 72,6 |5,26(dd, 4.,0,11,5) 71,7 5,55 (dd, 6,0, 11,5)
13 1253 | - 1254 | - 126,0 | -
14 109,7 |6,56 (d, 1,5) 109,7 | 6,54 (dd, 1,0, 1,5) 109,8 | 6,53 (dd, 1,0, 2,0)
15 145,0 | 7,54 (dd, 1,5, 2,0) 145,0 | 7,53 (dd, 1.5, 3,0) 145,0 | 7,53 (dd, 2,0, 3.5)
16 141,5 | 7,64 (s) 141,1 | 7,62 (d, 1,0) 140,7 | 7,61 (s)
17 171,2 | - 172,0 | - 1784 | -
18 1720 |- 170,7 | - 1694 | -
19 23,9 1,48 (br s) 25,3 [ 1,45 (brs) 29,6 1,58 (br s)
20 274 1,15 (brs) 27,3 | 1,16 (brs) 23,7 0,99 (brs)
OMe 52,8 3,79 (s) 52,3 13,73(s) 52,4 3,77 (s)
Glu
1' 105,7 |4,45(d,7,5) 105,9 | 4,49 (d, 8,0) 106,2 | 4,46(d, 7,5
2' 75,8 3,30 (m) 75,6 | 3,30 (m) 75,6 3,28 (m)
3 78,1 3,35 (m) 78,0 | 3,34 (m) 78,1 3,35 (m)
4' 71,3 3,38 (m) 71,4 | 3,35 (m) 71,3 3,40 (m)
5! 77,8 3,42 (m) 77,9 13,44 (m) 71,7 3,46 (m)
6' 62,5 3,74/3,88 (m) 62,5 |3,75/3,88 (m) 62,3 3,73/3,84 (m)

“Po trong CD;0D, °125 MHz, °500 MHz.

cua proton anome (dy 4,45) chung té day la duong
B-glucopyranoside. Ngoai ra két hop véi cac tin hiéu
quan sat thay trén pho proton cho thay su c6 mit ctia
mot vong furan thé tai vi tri C-3. Nhiing dir kién nay
goi ¥ céu tric cua 1 c6 dang khung clerodane
ditecpen rat phd bién trong chi Tinospora. So sanh
s6 liéu *C NMR cuia 1 véi tai liéu tham khéo [5] cho
thdy 1 gan nhu trung khép véi hop chét borapetoside
F phan lap tor cay Tinospora tuberculata [5] ngoai
trir sy xuat hién cia mot cacbon oxymethine tai d¢
63,9 (C-2). Piéu nay ching t6 1 1a mot dan xuat
hydroxy cua borapetoside F.

Phé hai chiéu HSQC cho phép gan cac gia tri do
dich chuyén hoa hoc cua cic proton v&i nhoém
carbon twong tng. Phd HMBC cua 1 cho thiy cac
tuwong tac gitra proton H-1 (8y 1,93/2,09) véi C-2 (8¢
63,9)/C-3 (6¢ 138,5)/C-5 (d¢ 43,5) va véi C-10 (8¢
46,5). Tuong tac gitra H-3 (8y 6,43) voi C-5 (3¢
43,5)/C-18 (6¢ 172,0); gitta H-6 (dy 4,56) voi C-5

(6c 43,5)/C-10 (6¢c 46,5)/C-19 (6¢ 23,9), C-7 (b¢
140,9)/C-8 (8¢ 137,0) va vdi C-1' (6¢ 105,7). Dac
biét, tuong tac gilta proton anome cuia phan ti
duong tai dy 4,45 voi tin hiéu C-6 (3¢ 81,1) ching té
gbc duong gan vao vi tri C-6. Cau hinh twong ddi
gita hai vong A/B cia nhom chit dang khung
clerodane dugc xac dinh dya vao gia tri do dich
chuyén hoa hoc cta hai nhém metyl vi tri 19 va 20.
O céu hinh dang cis, nhém C-19 bi anh hudng boi
tuong tac y-gauche vai cac nhom carbone khac it
hon so véi & cAu hinh trans, do d6 do dich chuyén
hoa hoc cua C-19 & vi tri cis (8¢ > 20-29) s& nam
trong vung trudong cao hon so véi vi tri trans (3¢
< 20) [6]. Tin hiéu C-19 cua 1 xuét hién tai 8¢ 23,9
chtng to vong A/B c6 ciu hinh cis. Trong cau hinh
cis-clerodane, do dich chuyén hoa hoc ctia proton H-
20 & vi tri equatorial (8;; > 1,00) s& nim & truong
thap hon so v6i ¢ vi tri axial (8 ~ 0,80) [7]. V&i 8y
1,15 (H-20), cAu truc cua 1 duoc xéac dinh 13 5a,10a-
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cis-clerodane. Ngoai ra, proton H-6 c6 hang s lién
két nho J = 2,5 Hz chimg t6 H-6 nim & vi tri
equatorial [6, 8]. Tuong ty véi proton H-2 ¢ hang
s6 lién két J = 2,5 chung to cau hinh cta nhém 2-OH
nam & vi tri equatorial [8]. Nhu vay, hop chit 1 13 6-
O-f-D-glucopyranosyl-15,16-epoxy-2-hydroxy-
3,7,13(16),14-clerodantetraene-17,12-olid-18-oic
acid methyl ester, mot hop chit méi lan dau tién
phén 1ép tir thién nhién.

Hop chit 2 duoc phan lap dudi dang chét rin
khong mau. Cac tin hiéu trén phd 'H va *C NMR rat
tuong tu voi phd cua 1 chimg to 2 ciing 1 mot hop
chit c6 khung clerodane ditecpenoit. Sy khac nhau
rd nét nhat giira cac phd cua hai hop chit nay 1a tin
hi€u ctia cacbon oxymethine 3¢ 63,9 (C-2) cua 1 bi
thay thé bang tin hiéu nhém metylen §¢ 25,0. Su

Chdu Van Minh va cong su

mat di nhém hydroxyl tai C-2 con lam thay d6i do
dich chuyén hoa hoc tai C-1 (A= -11,2 ppm) va C-3
(A= +3,0 ppm). Diéu nay con dugc khang dinh bang
su xudt hién pic ion m/z 557 [M+Na]" trén phd khoi
lugng ESI-MS cua 2, tuong tng v6i cong thirc phan
tr Co7H3401; (M = 534), tirc 1a sy mit di mot nhom
hydroxy so véi 1. Cac gia tri d6 dich chuyén hoa hoc
cua 2 dugc xac dinh trude hét bang sy so sanh cac
gié tri phd twong mg cua 2 v6i 1 (bang 1) va so sanh
v6i cac gia tri phd da cong b6 cho hop chat
borapetoside F [5], mot hop chit ciing dd duoc biét
dén tir loai Tinospora tuberculata. Sau d6, cac dit
kién ph6 ciing nhu cdu triic phan tir ctia 2 dugc kiém
tra bang cac phod HSQC va HMBC. Su phu hop hoan
toan vé cac gia tri phd ctia 2 voi s6 liéu da cong bd
chimg t6 ddy 1a hop chét borapetoside F [5].

Hinh 2: Mot sb twong tac HMBC chinh cta cac hop chat 1-3

Hop chit 3 thu dugc dudi dang chét rin khong
mau. Cac phd 'H va ’C NMR ciia 3 ciing c6 dang
phé twong tw nhu ctia hop chit 1. Didu nay cho thdy
hop chat 1 ciing 1a mot clerodane diterpenoit. So
sanh chi tiét cac gia tri phd NMR cua hop chit 3 véi
hop chit 1 (bang 1) cho thiy chi co cac gia tri phd
tai C-6, C-7, C-8, C-9 va C-10 la khac nhau, dac biét
hai tin hiéu tai 5 138,1/137,8 ciia ndi doi tai C-7/C-8
ciia 1 d3 mét di va thay bang hai tin hiéu cua hai
cabon tai 6 27,6 (CH,)/42,2 (CH) tuwong ung voi
cacbon C-7/C-8. Nhu vay, hop chit 3 1a
borapetoside F, mot hop chét clerodane ditecpenoit
cling dugc biét dén tir cdy Tinospora tuberculata va
Tinospora rumphii [8]. Phd ESI-MS voi sy xuét
hién pic ion m/z 575 [M + Na]' (M = 552,
C,7H3601,) va su phu hgp hoan toan véi cac dir kién
phé di cong bd cho phép khang dinh 3 1la
borapetoside B [8]. Hai hop chat borapetoside B va
borapetoside F déu dugc phan 1ap tir T tuberculata.
Day 1a thong bao dau tién vé hai hop chét nay tir loai
T. cordiflolia. Két qua thir hoat tinh sinh hoc cua cac
hop chét néu trén s& duoc thong bao trong nhiing
cong trinh tiép theo.

4. KET LUAN

Tur dich chiét metanol cua diy than théng
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Tinospora cordifolia (Willd.) Miers
(Menispermaceae), bang cac phuong phap sic ky két
hop, ba hop chit clerodane diterpene, 68-O--D-
glucopyranosyl-15,16-epoxy-2a-hydroxy-
3,7,13(16),14-clerodantetraene-17,12-o0lid-18-oic
axit metyl este (1), borapetoside F (2) va
borapetoside B (3) dd duoc phéan lap. Cau trac hoa
hoc cua ching dugc xac dinh bang cic phd khéi
lwong va phd cong huong tir hat nhan mot chiéu va
hai chiéu. Hop chat 1 lan dau tién duoc biét dén tir
thién nhién, hai hop chit 2 va 3 dugc tim thdy lan
dau tir loai T. cordiflolia.

Loi cam on: Cong trinh duoc hoan thanh vadi sy gitip
dd kinh phi ciia dé tai KC10.20/06-10.
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