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3,4-dihydro-5-hydroxy-7-methoxy-4-(4'-methoxy
phenyl) coumarin (4) 1&n dAu tién dwgc phan lap
ttr chi Polygonym.
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Summary
Our phytochemical studies on the herb Picria fel-terrae (Lour.) collected in Vietnam led to the
isolation of six compounds (1-6). Their identification revealed five saponins, including Picfeltarraenin
VI, Picfeltarraenin IX, Picfeltarrenin IA, Picfeltarrenin IB, Picfeltarraenin XI, and a flavonoid apigenin,
respectively, This is the first report on the occurence of apigenin in the plant Picria fel-terrae Lour..
Keywords: Picria fel-terrae, curcubitanoid saponin, apigenin.

Pat van dé&

Cay thanh ngam cé tén khoa hoc 1a Picria
fel-terrae  Lour., thudc ho Hoa mdm soI
(Scrophulariaceae), |4 cay thuéc c6 & mién béc
Viét Nam, mién nam Trung Quéc va mét sd
nwéc Béng Nam A 1™ 3, Theo y hoc od truyén
thanh ngdm cé vj déng, tinh mat, c6 tac dung
thanh nhiét gidi djc, tiéu thing chl lhéng (tiéu
swng giam dau), khai vj tiéu thyc va dugce ding
aé chira cac chiing viém hong, viém phdi, ho,
dai rél, dai ra mau, dau da day®. Nguon dan
nhidu nuwéc khac cing ding thanh ngam dé
chiva bénh theo y hoc dan gian®.

Cac nghién ciu khoa hoc trwdc cho biét
thanh ngam cé chiva cac thanh phan chinh gém
c6 flavonoid glucosid™, phenylpropanoid® va
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saponin'®®. Tuy nhién, nghién ciu vé tac dung
duoc ly cia thanh ngam con it, ddc biét 1a tac
dung sinh hoc clia cac chét nay '*'%. Nham goép
phan chirng minh mét cach khoa hoc tac dung
clia cay thanh ngam, trudc hét ching toi tién
hanh nghién clru phan lap va xac dinh cong
thixc mot sb thanh phan héa hoc tir cay thanh
ngam thu h4i tai tinh Cao Béng.

Dai twong va phwong phap nghién
ciru

D6l twong nghién ciru

Toan cay thanh ngdm dwgc thu hai tai tinh
Cao Béng vao thang 10/2010. Dugc liéu da TS.
Nguy8n Quéc Huy (Bé mén Thye vat, Trudng
Dai hoc Durgc Ha Noi) xac dinh tén khoa hoc 1a
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Picria fel-terrae, thugc ho Hoa mom soI
(Scrophulariaceae). Mau dwoc ligu hién nay con
dugc lwu tai Khoa Hoa phan tich — Tiéu chudn,
Vién Duoc liéu.

Dung méi, héa chat diing cho chiét xuét
phan Iap hoat chét:

Cac dung moéi: methanol (MeOH), ethanol
(EtOH), n-hexan (Hx), chloroform (CHCI;), ethyl
acetat (EtOAc), aceton.. @éu dat tiéu chudn
thire nghiém. Sitica gel (63-200 nm) dung cho
séc ky cot va ban méng chay séc ky (TLC) dwoc
mua clia hang Merck.

May méc, trang thiét bj nghién ctru

Binh chay sdc ky 1&p moéng; céc loai cot shc
ky; dén t&r ngoai, may ct quay; May do nhiét do
nong chay (Sanyo Electrothermal digital), May
do phd t& ngoai (Shimadzu); May do khéi phd
ESI-MS (Agilent 6310); May do phd cong hudng
tir hat nhan 'H-NMR, "*C-NMR, DEPT (Bruker
AV-500 FT-NMR).

Chiét xudt va phan 1ap cac hoat chét tir
duoc liéu

Duoc ligu thanh ngam (do am ~12%, khéi
lwgng 3 kg) duoc chiét voi EXOH & diéu kién
thudng trong 1 tuan rdi loc lay dich chiét, ¢o can
dwoc cén khd. Lam nhu vay 3 lan, gop cac can
thu duwerc 150 g (ky hiéu Ia cin EtOH). Hoa can
ndy trong 1 L nudc thanh hén dich, bd sung
CHClj (ti 18 1/1, thé tich/thé tich), 1ic k¥ rdi dé
yén cho phan 1op. Gan I8y I6p CHCly & dudi va
|&c lai véi CHCl; mét 1an niva (tdng cong 2 1an).
CAt thu hdi CHCI, thu duoc cdn CHCI;. Phan
doan nwéc con lai sau khi lac vén CHCly cho tiép
tyc lac 2 1an voi EtOAc (H 1& 1/1, thé tich/thé
tich), thu hdi dung méi dwoc cn phan doan
EIOAC (ky hiéu 1a cin EtOAC).

Cén CHCl; duoc cho chay qua cét silica gel,
rira gidi vor hé dung moéi n-hexan-aceton (50:1;
45:1; 40:1, 35:1...5:1; 4:1, 2:1, 1:1) thu dugc 3
phéan doan chinh: phan doan |, phan doan I va
phén doan IIl. T phan Goan |i & két tua trong
dung méi rlra gidi CHCl-aceton (30:1) cho chéat
s6 6 (3 mg). Phan doan IIl tiép tuc chay qua cét
sitica gel, rva gidi voi hé dung méi CHCly-
aceton (20:1) cho chél 6 1 (6 mg).

Céan EtOAc dugc hoa tan trong MeOH réi
loc. Co déc dich loc réi cho chay qua cét pha
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ddo YMC, nra gidi vé¢i dung méi MeOH-H,0
(1:1,5) thu dwgc 3 phan doan chinh: phan doan
IV, phan doan V, va phén doan VIi. Phan doan vV
dwgc chay qua cft silica gel, rira gidi véi hé
CHCls-aceton-H,0 (1:2:0,005) thu dugc cic
phan doan Va, Vb, Vc. Cho phan doan Va chay
qua cft silica gel ria giai véi hé¢ CHCi3-MeOH-
H,0 (10:1:0,05) thu dwoc chét sé 3 (8 mg).
Chay cét séc ky pha dao (YMC) déi vé&i phan
doan Vb, riva gidi bing hé dung méi MeOH-H;0
(1:1) thu duoc chat sé 4 (15 mg). Phan doan Ve
dugc chay qua cot sac ky Sephadex LH-20, nva
gidi bing hé MeOH-H,0 (1:1) thu dwgc chét sb
5 (7 mg). Phan doan VI cho chay qua cft silica
gel rira gidi bdng hé dung méi EtOAc-MeOH-
H,0 (10:1:0,1) thu duge hai chét s6 2 (6 mg).

Dung séc ky lop mong, va do nhiét d néng
chdy dé kiém tra do tinh khiét cua chat phén Iap
duwoc, kiém tra bdng HPLC néu can. Clu tric
cda cac chét phan 1ap duoc xac dinh dya trén
két qua phan tich cac tinh chét ly hda va cac
phd UV, IR, ESI-MS, 'H-NMR, C-NMR, va DEPT.

Két qua va Ban luan

S6 liéu cac tinh chét vat ly va cac phé cla
céc chat

Chit sé 1: bot v6 dinh hinh, khong mau,
'H-NMR (500 MHz, CD,OD): 5 5,74 (1H, d,
J=55 Hz, H-6), 550 (1H, s, H-23), 4,27 (1H, d,
J=7.5 Hz, H-1'), 4,24 (1H, t, J=8,0 Hz, H-16),
3,85 (1H, dd, J=5,5, 11,5 Hz, H-5a), 3,50 (1H,
m, H-4%), 3,33-3,30 (3H, m, H-3, H-12a, H-3),
3,23 (1H, dd, J=4,0, 11,5 Hz, H-5'b), 3,16 (2H,
m, H-2', H-5'b), 2,84 (1H, sep, J=7,0 Hz, H-25),
2,62 (1H, d, J=7,0 Hz, H-17), 2,46 (1H, d,
J=14,5 Hz, H-12b), 1,43 (3H, s, H-21), 1,33 (3H,
s, H-30), 1,30-1,28 (6H, d, J=7,0 Hz, H-26 va
27), 1,19 (3H, s, H-28), 1,06 (3H, s, H-19), 1,02
(3H, s, H-29), 0,88 (3H, s, H-18), ESI-MS m/z
639 [M + Na|', 615 [M - H] .

Chét sé 2: bt v dinh hinh, khéng mau;
'H-NMR (500 MHz, CD;OD): 5 5,76 (1H, d,
J=5,5 Hz, H-6), 5,50 (1H, s, H-23), 4,50 (1H, d.
J=7.5 Hz, H-1), 4,24 (1H, t, J=7,5 Hz, H-16),
3,90 (1H, dd, J=2,0, 11,5Hz), 3,75-3,66 (2H. m),
3,39-3,20 (3H, m), 3,06 (1H, d, J=10,5 Hz, H-
15), 2,84 (1H, sep, J=7,0 Hz, H-25), 2,61 (1H.
d, J=7,0 Hz, H-17), 1,43 (3H, s, H-21), 1,32 (3H,
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s, H-30), 1,29-1,28 (6H, d, J=7,0 Hz, H-26 va
27), 1,21 (3H, s, H-28), 1,08 (3H., s, H-29), 1,01
(3H, s, H-19), 0,88 (3H, s, H-18); ESI-MS m/z
685 M + NaJ', 661 [M + HJ.

Chét s6 3: bdt vd dinh hinh, khéng mau;
'H-NMR (500 MHz, CD;OD): & 5,74 (1H, d,
J=5,0 Hz, H-6), 5,50 (1H, s, H-23), 5,38 (1H, br
s, H-1"), 4,30 (1H, d, J=7.0 Hz, H-1"), 4,25 (1H,
1, J=7,5 Hz, H-16), 4,09-3,16 (12H, m), 2,84 (1H,
sep, J=7,0 Hz, H-25), 2,62 (1H, d, J=7.0 Hz, H-
17), 1,42 (3H, s, H-21), 1,32 (3H, s, H-30), 1,30-
1,28 (6H, d, J=7,0 Hz, H-26 va 27), 1,22 (3H, J,
J=6,0 Hz, H-6""), 1,18 (3H, s H-28), 1,04 (3H, s,
H-19), 1,01 (3H, s, H-29), 0.86 (3H, s, H-18);
ESI-MS vz 685 [M + Na)', 761 (M - H).

Chét sé 4: bdt vo dinh hinh, khong mau,
'H-NMR (500 MHz, CD,OD): & 5,76 (1H, d,
J=5,5 Hz, H-6), 5,50 (1H. s, H-23), 5,38 (1H, br
s, H-1), 4,36 (1H, d, J=7,5 Hz, H-1"), 4,24 (1H,
t, J=7,5 Hz, H-16), 4,12-3,20 (12H, m), 2,84 (1H,
sep, J=7,0 Hz, H-25), 2,62 (1H, d, J=7,0 Hz, H-
17), 2,45 (1H, d. J=14,5 Hz, H-12b), 1,42 (3H, s,
H-21), 1,33 (3H, s, H-30), 1,30-1.28 (6H, d,
J=7,0 Hz, H-26 va 27), 1,23 (3H, s, H-28), 1,21
(3H. d. J=6.5 Hz, H-6""), 1,04 (3H, s, H-19), 1,01
(3H, s, H-29), 0,86 (3H, s, H-18); ESI-MS m/z
815 [M + Na|', 791 (M - HJ.

Chét s6 5: bt vé dinh hinh, khéng mau;
"H-NMR (500 MHz, CD,OD): & 583 (1H, d,
J=5,5 Hz, H-6), 5,51 (1H, s, H-23), 4,96 (1H, dd,
J=5,5, 12,5 Hz, H-2), 4,36 (1H, d, J=8,0 Hz, H-
1'), 4,24 (1H, t, J=7.5 Hz, H-16), 3,92-3,06 (6H,
m), 2,84 (1H, sep, J=7.0 Hz, H-25), 2,64 (1H, d.
J=7,0 Hz, H-17), 2,54 (1H, d, J=14,5 Hz, H-12b),
1.45 (3H, s, H-21), 1,40 (3H, s, H-30), 1.34 (3H,
s, H-29), 1.31-1,28 (6H, d, J=7,0 Hz, H-26 va
27), 1.29 (3H, s, H-28), 1,06 (3H, s, H-19), 0,88
(3H, s, H-18); ESI-MS m/2661 [M + H]".

Chét s6 6: bol vé dinh hinh, mau vang; UV
(MeOH) Amay: 268, 334 nm; 'H-NMR (500 MHz,
DMSOY): § 12,96 (1H, s, 5-OH), 7,92 (2H. d. J =
8,5 Hz, H-2', 6), 6,92 (2H, @, H-3', §), 6,78 (1H,
s, H-3), 6,47 (1H, d, J = 1,5 Hz, H-6), 6,18 (1H, J
= 1,5 Hz, H-8); ESI-MS m/z 293 [M + NaJ', 269
M -HJ.
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Bang 1: S6 liéu phbé ""C-NMR (125 MHz,
CD;0D) ctia cac chat 1-5

Vi D$ chuyén djch héa hoc & (dom vj ppm)
tri 1 2 3 4 5
Phén Aglycon
1 258 339 260 260 359
2 273 809 27,7 2718 796
3 844 831 843 843 2134
4 425 431 425 425 514
5 1435 1424 1437 1437 1417
6 1194 1198 1194 1193 1213
7 247 247 247 247 248
8 365 348 366 366 442
9 488 488 488 498 488
10 444 444 444 444 349
11 2157 2158 2158 2158 2152
12 486 486 484 487 488
13 501 499 502 502 506
14 514 514 515 515 514
15 46,7 46,7 46,7 467 467
16 708 710 710 710 710
17 592 593 593 593 593
18 185 194 183 203 192
19 198 198 198 204 198
20 921 922 922 922 922
21 227 227 228 228 227
22 2100 2101 2101 2101 21041
23 1015 1058 1011 1015 1016
24 1986 1987 1987 1986 198,8
25 31,5 315 315 315 316
26 199 199 195 198 200
27 203 203 203 199 20,0
28 252 252 253 253 294
29 222 223 228 228 218
30 203 204 204 195 20,4
Phén dudng

1° 1024 1015 101,5 100,8 1043
2 749 756 799 768 156
3 779 780 767 800 779
4 M2 T4 716 723 715
5 668 780 669 775 782
6 62,8 630 629
1 1011 1011

2" 723 720

3" 21 721

4" 720 74

5" 694 69,4

[ 19,9 183
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Bién giai cau tric cua cac chat

Chét s 1 phan lap duoc & dang bot vé dinh
hinh, khong mau, c6 khdi lwong phan t 13 616
trén phd khéi (m/z = 617, [M + H]'). Trén phd
"®C-NMR va DEPT (hinh 1) cho thdy phan t
cua 1 c6 ba muoi ndm carbon, trong dé co chin
nhém C (bac 4), mudi hai nhom CH, sau nhom
CH, va dm nhém CHs. Két hop cac théng tin
nay vdi khéi lugng phan tlr [a 616 cho biét cong
thire phan L ca chét s6 11 CysHs;0q. Phd 'H-
NMR va "C-NMR ciia 1 (hinh 1 va bang 1) cho
théy chét nay cé hai phan, mét phan 13 aglycon
va phan con lai la duong, goi y ring day 14 mét
saponin. Tuong ty véi phd C-NMR, trén phé
"H-NMR cho thdy co tat ca tam tin hiéu clia
nhdm CH;, lrong d6 c6 sau tin hiéu xuét hién
singlet, con hai la doublet tai &4 1,30 (d, J = 7,0

-ty

S —— | —

1 5-ne00-1

il ".""‘,".'.\,‘-Jm. i &

A

Hz) va 1,29 (d; J = 7.0 Hz). Phd 'H-NMR cla
phén aglycon cho thay cé hai proton lién két ddi tai
515,74 (d; J = 7,4 Hz) va 5,50 (s), twong &ng voi
hai lién két ddi C=C trong phén tir, phi hop véi
phd C-NMR c6 cc tin hiéu tai 5c 19,4 va 1437,
va 101,5 véi 198,7 (bang 1). Két hop cac thdng tin
nay voi sb ligu da duoc cong b trong tai lidu tham
khao o6 thé nhéan thAy phan aglycon cla 1 1a mjt
Iriterpenoid thudc nhém curcubitan 9. Vay chit
s6 1 1a mdt saponin thubc nhém curcubitan,
trong d6 phin duweng duoc xac dinh 13 4D-
xyloside do cé nam tin hiéu carbon va c6 cac tin
hiéu proton dac treng. So sanh voi dir liéu da
cong bd™ ® chat s6 1 duec x4c dinh la
picfeltarraenin  |-3-O-g-D-xylopyranosid, con
dugc goi 4 picfeitarraenin VI, mét chat 6a dugc
phan lap tir cdy thanh ngam.

sconusmry

-

Hinh 1: Hinh dnh cac phé A: 'H-NMR; B: "*C-NMR, DEPT135 v4 DEPT90

Chét sé 3 phan 12p dugc & dang bét vo dinh
hinh, khéng mau. Cac phd 'H-NMR, "*C-NMR
va DEPT cua 3 rat gidng véi cia 1, ching té né
14 mét dan xudt cua 1. Sy khac nhau & day la &
phan dueng cla 3 co thém céc tin hiéu cia mot
dudng rhamnose (bang 1). Biéu nay phu hop
voi phd khdi cia chéat s6 3 c6 pic ion m/z = 763
((M + H)"), tic 3 c6 khdi lugng phan i clia la
762 va cong thirc phan t 1a CyyHgz012. Nhw vay
chét sb 3 ciing Ia mot saponin va c6 hai phén,
mét phan 1a aglycon va phan con lai 1a duong.
Trén céc phd 'H-NMR va *C-NMR, c4c tin hiéu
proton va carbon clia phan aglycon ctia 1 va 3
giéng nhau nén mdt dutrng rhamnose ctia 3 gan
va0 phén dueng xylosid cta né. So sanh voi div
ligu da cong bd di dén két luan chat sé 3 1a
picfeltarraenin 1-3-O-a-L-rhamnopyranosy!-
(1—2)--D-xylopyranosid, con duoc goi la
picfeltarraenin 1A,
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Cac phd 'H-NMR, ">C-NMR va DEPT cla 4
rét giéng véi cha 1 va 3, chirng (8 nd (& mot
saponin nhém curcubitan. Sy khac nhau & day
1a & phan duong cha 4 1a glucosid thay vi
xylosid, va cling c6 cac tin hiéu cia mét duong
rhamnose (bang 1). Biéu nay phu hop véi viée
trén phd khéi clia chét sé 4 c6 pic ion mvz = 791
(IM - H]), tire cong thire phan tlr 1a CaHeOre.
So sanh vai div liéu da cong bd'® trudc day di
@én két luan chét sé 4 1a picfeitarraenin -3-O-a-
L-rhamnopyranosyl-(1—2)-3-D-glucopyranosid,
con duoc goi 1a picfeltarraenin 1B,

Céac phd 'H-NMR, ""C-NMR va DEPT cua 2
cling turong ty véi cac phd nay cua 1, cho biét
né 1& mét saponin nhém curcubitan. Sy khac
nhau clia cac tin hiéu trén cac phd cla 2 so véi
ctia 1 c6 ca phan aglycon va & phén duong.
Céc tin higu & phan aglycon clia 2 c6 khac &
céc proton va carbon & cac vj tri s6 1,2, va3
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(bang 1), carbon xudt hién & trwéng thap hon so
véi cia 1, con cac tin hiéu cva m§t dudng cho
bidt day la dudng B-D-glucosid. Vi vay, chét sb
2 dugc xac dinh la picfeltarraenin 1X, phu hep
véi pic ion phan tiu m/z = 661 (M - HJ) trén
phd khdi, tirc 1a cbng thirc phan t 14 CagHsiOyy.
So sanh véi dir ligu da cong bd M cho phép két
luan chét sb 2 1a picfeltarraegenin VI-3-O-4-D-
xylopyranosid (picfeltarraenin 1X).

Céc phd clia chét s 5 tuong déi gibng voi chét
sb 2, c6 phin dudng dugc xac dinh la AD-
glucosid. Tuy nhién trén phd "“C-NMR va DEPT
cla 5 cho thdy phan aglycon co ba nhém carbony!
(C=0), goi y réng day fa saponin cé phén aglycon
14 picfeltarraenon 1®. So sanh véi di liéu da cang
bdcho phép két luan chét s6 5 13 picfeltarraenon |-2-
O-f3-D-xylopyranosid (picfeltarraenin XI).

Chét sb 6 thu dugc & dang bdt mau vang,

phd UV ¢6 cac dinh hap thu cyc dai tai 268, 334
nm. Phé "H-NMR ciia 6 c6 cac tin hiéu tai &4
12,86 (1H, d; J = 7,0 Hz), dac trung clia nhém
5-OH ctia mét flavonoid; bon proton thudc vong
thom theo twong tdc AABB tai 7,92 (2H, d.
J=8,5 Hz, H-2', 8') va 6,92 (2H, d, J=8.5 HZ, H-
3, 5'), ngoal ra con co cac tin hiéu proton don
khac cing thudc vong thom tai 6,78 (1H, s, H-
3), 6,47 (1H, d, J = 1,5 Hz, H-6), 6,18 (1H, J =
1,5 Hz, H-8). Céc s6 liéu phd UV va 'H-NMR thu
dugc ching 16 6 14 mét flavonoid €6 cac nhém
thé OH tai cac vi tri s 5, 7, va 4°, nén no 1a
apigenin™, Didu nay phi hop voi di lidu phé
khéi co pic phan tir m/z 293 [M + Na)', vay 6
duoc xac dinh chéc chan la apigenin (hinh 2).
Méc du cac glycosid cua 6 da dugc phan lap t
thanh ngam® nhung day la 1&n ddu tien
aglycon nay dugc tim thdy trong loal nay.

5 (Picfeltarraenin X1)

6 (Aplganin)

Hinh 2: Céng thirc cba cac hgp chét phan 1ap duoc tiy cay thanh ngém
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Két luan

Trong céng trinh nay, chung téi da phan lap
duoc sau hop chét tr cay thanh ngam (Picria
fel-terrae Lour.) thu hal tai Cao Bang. Béng viéc
phan tich dir liéu cac théng sé hoa ly va cac phd
thu dugrc, cac chat da duoc xac dinh gdbm nam
saponin |a picfeltarraenin VI, picfeltarraenin IX,
picfeltarrenin A, picfeltarrenin IB, picfeltarraenin
XI va mét flavonoid |4 apigenin. Pay la lan dau
tién aglycon apigenin duoc phan lap tir cay
thanh ngéam.
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Summary
Three compounds (1-3) were isolated from the roots of the plant Salvia miltiorrhiza (Bunge)
cultivated in Phu Tho, Vietnam. Their structures were identified as tanshinone lIA (1), tanshinone ! (2
and cryplotanshinone (3) by physicochemical properties and spectroscopic analyses. Tanshinone lIA
was lested for cytotoxic aclivity against two lung cancer cell lines, PC9 and PC14. Experimentally, this
compound exhibited significant inhibitory effect on PC9 cell line (ICsy 2.7 ug/mi), but displayed very

weak effect on PC14 cell line (ICsy >50 ug/mi).

Keywords: Salvia miltiorrhiza_ tanshinone, tanshinone IIA, cytotoxicity, lung cancer cell.
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