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Chemical constituents of Swertia macrosperma
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Abstract: Objective To study the chemical constituents from Swertia macrosperma. Methods HPLC, column chromatography, and
recrystallization techniques were used for the separation and purification of the compounds. Their structures were elucidated by
physiochemical properties and spectral analyses. The inhibitory activity against tobacco mosaic virus (TMV) was screened by half-leaf
blight spot assay. Results Eight compounds were isolated from S. macrosperma and their structures were identified as 9, 10-
dihydroxyl-sweroside (1), 3'-O-(3-hydroxybenzoyl)-swertiamarin (2), mangiferin (3), 1-O-B-glucopyranosyl-2, 6, 8-trihydroxyl-
xanthone (4), campestroside (5), bellidifolin (6), 4, 4'-dihydroxy-Z-stilbene (7), and 4, 4'-dihydroxy-E-stilbene (8). Conclusion
Compound 1 is a new compound named macrospermaoside A, and exhibits weak anti-TMV activity. Compounds 2, 7, and 8 are
isolated from the plants of this genus for the first time.

Key words: Swertia macrosperma (C. B. Clarke) C. B. Clarke; 9, 10-dihydroxyl-sweroside; macrospermaoside A; 3'-O-(3-

hydroxybenzoyl)-swertiamarin; tobacco mosaic virus

KK 4 5% Swertia macrosperma (C. B. Clarke) — 7ERE VU X H 04 A @iy L 855FH
C. B. Clarke JENHEDEA S8 Swertia L. Hi™. =il S FLAT S LRI IRG S LA i A I
TE R AN, AHREUR 6 A Kt ey, Hrp, ZENERE R PUEN & BRI
RIS AR, W TR IR 58 L JH R AEE, BRI A T, AL A 06 KT o 2

W B 2012-12-17

EEWMB: HFXARBAIEETBIE (21262048), 2 F RO B R I ZE-H0H W S =T e % ) (MZY1106)

EZ I BFE (1987—), 5, mmEA, Wid, MWFERRAMUETT. Tel: 18213567307 E-mail: shengkuizhao@yeah.net
*BEEE ZTM Tel: (0871)65910013 E-mail: ganpeng_li@sina.com



- 2494 -

¢ &% Chinese Traditional and Herbal Drugs 3£ 44 % 25 18 ] 201349 A

BEAT T HIEWEST, IAZA T o B T8 T IRk |
AREFEREEIL 11 AMEAWP s ARSI KRR 2
W B EATIR AT FT, MG o () FR R S B v
O EARR T 8 MEB, RN 9, 10- )%
FEFEF 24 [9, 10-dihydroxysweroside, 1]+ 3'-
O-(3- #2228 W IR IR ) % °F 3 17 [3'-O-(3-hydroxyl-
benzoyl)-swertiamarin, 2]+ 7231 (mangiferin, 3).
2, 6, 8-—FLILNNET-1-0-B-F % ¥ (1-O-B-gluco-
pyranosyl-2, 6, 8-trihydroxylxanthone, 4). 1,2, 3, 4-J/{
(-1, 6, 8 ZFLFENNIEH-4-O- % HEF (campestroside,
5).1,2,3,4-MU%-1, 4, 6, 8-PUFE I (bellidifolin,
6). -4, 4-—3RF-TIREL L (4, 4'-dihydroxy-
Z-stilbene, 7). [R-4, 4-"FHEETRELNE (4, 4-
dihydroxy-E-stilbene, 8). M1, tbAH 1 41
IR BRI B, N R S A Ak
a2 7. 8 AEIRMNEA K EFY) T2 WL
S PEIRAR LS 1 RIS BT AL
7 (tobacco mosaic virus, TMV) 3.
1 XFES5HH

Synapt G2 HDMS (Waters /A ]), Bruker AVII—
400 MHz - FMIHRAC (Bruker 2 7)); Agilent
1260 73 #r & v 2 WA 3% {X (Agilent
Technologies) , Shimaduz il 2 5 = R AH (i A3 CH
A, WC& PE-Pack Prep i it AR RE IR 70 1B (20
FE), ZF—20D AR SN HT A OF M e b4 8
HAMR AT o GF254 my Ul J= (085, F (it
IR A By e AL L) A Ak TEIR LT
A7 IR PP AR 3 O R 2 R AT R
GRS T w il

FEBE A =L Nicotiana glutinosa L.« ¥:7
TMV-U1 ¥Rt = p 8 AN A EOR TR R %
fefits

FYIFESL T 2010 4F 10 FR T 8 KR TR
LA, R B A A AL B S Sk O
¥4 % Swertia macrosperma (C. B. Clarke) C. B.
Clarke 1455, fHYbRA (YNNI 10-10-05) ©AFA
i ROGER 27 RG24 B AL 7 [ K I R- B
IS AR A
2 RBSSE

KFFHEF AT REIR 9.7 kg, HEE (40 L)
(500 W) $2I07 Ik, BERT h, SRR
WAGAFER T 900 g, TRE T /K, &7 - /K& R
WL, WERWOR RIS BERE 470 go WEHRH]

MCI FE B ERIB, T FRE-K (7 0 3) FEis)
A, A3 4 N4 Fr. 1~4. Fr. 1 (80 g) &%
o RO RR 3 S Ay B A AR A AL A 1(9.2 mg)
2 (30mg); Fr.2 (120 g) Zeihl# oA (i Az
i (F) 46 ER BBz sy 4
(10 mg). 5 (11 mg). 6 (8 mg). 7 (15 mg). 8
(17 mg); Fr. 4 (43 g) 24l % i ROior € s Al
RERCAE O CRAG-HEE 20 0 1) RE D B4
&3 (8 mg).
3 HH%E

G 1: ot iE PR, HR-ESI-MS m/z:
415121 7 [M+Na]" (C;¢H4ONa", 5 1H K
415.121 6), [a]3 +8.88° (¢ 0.1, MeOH); 454 'H-
1 BC-NMR Hffi e o0 700 CieHoaOrrs A
FEEH 5. IRvee (em™): 3 379, 2 926, 2 361, 1 692,
1616, 1412, 1277, 1 071, 858, E£H{45 OH (3 379
cm ). 0-C=0 (1692 cm™'). C=C (1 616 cm™ ') Z&F
REA 4775 . "H-NMR (400 MHz, CD;0D) (% 1)
WORA TN 55 6n 7.55 (1H, d, J=2.4
Hz, H-3), 1| MEA X EAES 04 5.73 (1H, d, J=1.6
Hz, H-1), M7E oy 4.7~3.2 HIILZ AN B LA
WSS, R EE S S on4.64 (1H, d, J=17.6
Hz, H-1") #1">C-NMR (100 MHz, CD;0D) {55 (dc
99.6, 78.4, 77.8, 74.7, 71.5, 62.8) W[ HEWi > T & H
1A B-D-Hi R 070 855 T &9) 1 1Y) DEFT
ERE S TS 4 D HFIE L 3 ANESED. 10
AR (o T ANERRFD 7 AN 2 DTk
CH3 A BRI R RTIR B ) o MR 0 R XU 1) Ak 2 7
% 6c 168.7 (C-11), 153.9 (C-3), 107.4 (C-4) LIS %%
HMIETETE 244 nm BACIRRES, NS DT
TH o, B-AHLRING By, &5 S AN AN EE T A gy
WNATAE 2 MR, AL R R, WA A
1 ARG L0 o AR B IS 1 U 645
(0u 5.73, 0 95.6) A I A kMG 17 1) ML RURF AR AR 5
HE— RS W] Bk B SE AT AR - K4k
EW 1SR AT AT L, OGR4 A
o, HEZERXAETHAED 1 1AL IS
5 (04 3.56, 3.58~3.62; 5¢ 69.9, 65.2) UL T 5
KA 1A CIEHAF S (0n 5.46, 5.305 ¢ 120.6,
131.4), KL, H#EMALEY 1 g 9, 10-—3%
BB AT

it 2D-NMR HE—P e THAEY) 1 1450
I '"H-'"H COSY i #7x H-1. H-8, H-5. H-6. H-7
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*1 &1 8 '"H-NMR. “C-NMR &1 HMBC 8%
Table 1 'H-NMR and C-NMR data, and HMBC correlation of compound 1

edr ¢ Oy HMBC (H—C)
1 95.6 573 (1H, d,J = 1.6 Hz) H-1', H-3, H-5
3 153.9 7.55(1H, d,J = 2.4 Hz) H-1
4 107.4 — H-3, H-5, H-6
5 415 221 (1H,t,J = 5.6 Hz) —

6 26.9 1.96 (1H, dd, J = 2.4, 7.8 Hz) —
2.13 (1H, dd, J = 5.6, 7.8 Hz)
7 70.4 432 (1H, dd, J = 2.4, 7.8 Hz) H-5
4.47 (1H, dd, J = 5.6, 7.8 Hz)
8 29.2 3.28 (1H, m) H-1, H-5
9 69.9 3.56 (1H, m) H-5
10 65.2 3.58~3.62 (2H, m) —
11 168.7 — H-3
I 99.6 4.64 (1H, d, J = 7.6 Hz) H-1, H-2'
2 74.7 3.18 (1H, t,J = 7.2 Hz) —
3’ 77.8 3.39 (1H, m) H-5'
4 71.5 3.57 (1H, m) H-3'
5 78.4 3.35 (1H, m) H-3'
6’ 62.8 3.67 (1H, dd, J = 8.8, 12.0 Hz) H-4'

3.90 (1H, dd, J = 2.4, 8.8 Hz)

WASE, H-8. H-9. H-10 KA, Hukhie T
AW 1 SR AR LT 2 [RAH RS (0 4500
Bt. #£ HMBC i, H-1 5 C-3. C-5 fll C-1"H1%,
USRI A RIS IEHEAE C-1 15 H-3 5 C-1. C-4. C-5
e, H-1"F1 C-1. C-2'. C-5'#13%, H-6 F1 C-5.
C-4. C-7 M5 (K 1. g BTk, 1haW 1 15
e R 9, 10- RIS 1, A—Ha,
P 22 R KA AT A, a5 LK 1.

WEY 2: TTEWIRY, 5313 A CasHagO110
ESI-MS m/z: 477 [M—H] . 'H-NMR (400 MHz,
CD;0D) d: 1.48 (1H, m, H-6a), 1.63 (1H, m, H-6b),

O (0]
™

H
O

HO H
HO
HO
H 0 0
HQ{O H O Y
H

1 L5911 MEHREE HMBC T2 iAXE
Fig.1 Key HMBC correlations of compound 1

2.62 (1H, m, H-9), 2.68 (1H, m, H-5), 3.95 (1H, dd,
J =2.0,10.4 Hz, H-7a), 4.26 (1H, m, H-7b), 5.22 (1H,
dd, J = 2.0, 10.0 Hz, H-10a), 5.26 (1H, dd, J = 2.0,
17.2 Hz, H-10b), 5.39 (1H, m, H-8), 5.49 (1H, d, J =
1.6 Hz, H-1), 7.00 (1H, m, H-4"), 7.24 (1H, dd, J =
7.6, 8.0 Hz, H-5"), 7.30 (1H, d, J = 2.8 Hz, H-3), 7.41
(1H, m, H-2"), 7.44 (1H, m, H-6"); "“C-NMR (100
MHz, CD;OD), d: 97.4 (C-1), 153.5 (C-3), 117.1
(C-4), 28.7 (C-5), 25.7 (C-6), 71.8 (C-T7), 132.8 (C-8),
433 (C-9), 121.1 (C-10), 167.5 (C-11), 97.0 (C-1),
71.8 (C-2'), 78.7 (C-3"), 75.3 (C-4"), 75.5 (C-5"), 62.7
(C-6"), 132.2 (C-1""), 105.9 (C-2"), 158.8 (C-3"), 121.6
(C-4"), 130.8 (C-5""), 121.7 (C-6""), 167.3 (C-7"). LA L
Kol 5 ScmkaioE — 5, W% etk a2 A 3-0-
B-FRHEIR I IRTR) S5 4 1T
EY 3. wEBMA, 5T CoHigO.

ESI-MS m/z: 421 [M—H] . 'H-NMR (400 MHz,
DMSO-dy) 6: 13.76 (1H, s, 5-OH), 10.60 (2H, brs, 6,
7-OH), 9.80 (1H, brs, 3-OH), 7.37 (1H, s, H-8), 6.86
(1H, s, H-5), 6.37 (1H, s, H-4), 4.58 (1H, d, J = 9.6
Hz, H-1"); C-NMR (100 MHz, DMSO-dy) : 161.8
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(C-1), 102.6 (C-2), 163.9 (C-3), 93.4 (C-4), 156.3
(C-4a), 102.7 (C-5), 154.1 (C-6), 143.8 (C-7), 108.1
(C-8), 111.8 (C-8a), 179.2 (C-9), 101.4 (C-9a), 150.8
(C-10a), 73.1 (C-1'), 70.3 (C-2"), 79.0 (C-3"), 70.7
(C-4"), 81.7 (C-5"), 61.6 (C-6"). LI Hd L5 ki i
SEAR—H, MSEAY 3 Jr A

WA 4: KK, 43130 CroHi3041 - ESI-MS
mi/z: 421 [M—H] . 'H-NMR (400 MHz, CsDsN) §:
417 (1H, m, H-5'), 4.34~4.48 (4H, m, H-2', 3', 4,
6'a), 4.64 (1H, dd, J = 2.4, 12.0 Hz, H-6'b), 5.47 (1H,
d, J = 7.6 Hz, H-1'), 6.45 (1H, d, J = 2.0 Hz, H-5),
6.66 (1H, d, J = 2.0 Hz, H-7), 7.37 (1H, d, J = 8.8 Hz,
H-3), 7.61 (1H, d, J = 8.8 Hz, H-4), 13.70 (1H, s,
8-OH): "“C-NMR (100 MHz, CsDsN) d: 151.0 (C-1),
142.9 (C-2), 121.8 (C-3), 113.8 (C-4), 146.3 (C-4a),
94.3 (C-5), 167.4 (C-6), 99.4 (C-7), 164.6 (C-8), 103.9
(C-8a), 182.0 (C-9), 113.3(C-9a), 157.7 (C-10a), 106.1
(C-1"), 75.4(C-2"), 77.8(C-3"), 71.3 (C-4"), 79.4 (C-5"),
62.7 (C-6)o LA ¥t 5 ek e A —5, i
SEEY) 44 2, 6, 8- —FRFEM-1-O-B-H B HETF

WED) 5: Bk R, 79130 CoHpO41. ESI-MS
miz: 425 [M—H] . 'H-NMR (400 MHz, CD;0OD) §:
6.20 (1H, s, H-2), 6.38 (1H, s, H-4), 4.60 (1H, brs,
H-5), 2.11~2.16 (2H, m, H-6), 2.31 (1H, brd, J =
12.0 Hz, H-7a), 1.82 (1H, t, J = 13.2 Hz, H-7b), 4.97
(1H, brs, H-8), 4.56 (1H, d, J = 7.6 Hz, H-1), 3.19
(1H, dd, J = 8.8, 8.0 Hz, H-2'), 3.44 (1H, t, J = 8.8
Hz, H-3"), 3.30~3.38 (2H, m, H-4', 5), 3.92 (1H, dd,
J = 1.6, 12.0 Hz, H-6'a), 3.73 (1H, dd, J = 5.2, 12.0
Hz, H-6'b); “C-NMR (100 MHz, CD;OD) ¢: 163.4
(C-1), 100.1 (C-2), 166.4 (C-3), 95.1 (C-4), 67.5
(C-5), 27.4 (C-6), 27.9 (C-7), 71.3 (C-8), 182.9 (C-9),
159.2 (C-4a), 117.7 (C-8a), 105.4 (C-9a), 168.3
(C-10a), 105.2 (C-1'), 75.7 (C-2"), 782 (C-3"), 71.5
(C-4"),77.9 (C-5"), 62.7 (C-6"). VA E i 5 ke
AR5, A S N 1, 2, 3, 4-DU4-1, 6, 8
SRR -4-O-FH AR .

WE 6: RHERAR, 57N CisH 060
ESI-MS m/z: 275 [M+H] . 'H-NMR (400 MHz,
CD;0D) 8: 6.20 (1H, s, H-5), 6.01 (1H, s, H-7), 4.81
(1H, t,J = 7.1 Hz, H-4), 4.53 (1H, t, J = 6.5 Hz, H-1),
2.12 (2H, m, H-3), 1.81 (1H, dd, J = 6.4, 15.8 Hz,
H-2a), 1.73 (1H, dd, J = 6.3, 12.5 Hz, H-2b):

BC-NMR (100 MHz, CD;0OD) J: 62.3 (C-1), 28.9
(C-2), 27.4 (C-3), 67.5 (C-4), 159.3 (C-4a), 166.2
(C-4b), 95.0 (C-5), 167.2 (C-6), 100.0 (C-7), 163.3
(C-8), 119.5 (C-8a), 183.3 (C-9), 105.4 (C-9a). LA L
$ods 5 ScmRAE A S, MO et A6 1, 2,
3, 4-DU4(-1, 4, 6, 8-=F =M .

e 7. EEMRY, 57 CuHp0s.
ESI-MS m/z: 213 [M+H] . 'H-NMR (400 MHz,
CD;OD) §: 7.57 (4H, d, J = 3.6 Hz, H-2ab’, 6ab’),
6.27 (4H, d, J = 8.4 Hz, H-3ab’, 5ab’), 6.29 (2H, d, J =
15.6 Hz, H-1, 2); "*C-NMR (100 MHz, CD;OD) §:
146.8 (C-1, 2), 161.2 (C-4ab’), 131.2 (C-2ab’, 6ab’),
116.1 (C-lab’). LA %l 5 Scakaion S A — 5,
Mk A A T -4, 4 RN R 20

&Y 8: WMk, 51X ClyHpOs.
ESI-MS m/z: 213 [M+H]'. 'H-NMR (400 MHz,
CD;OD) §: 7.44 (4H, d, J = 8.4 Hz, H-2ab’, 6ab’),
6.76 (4H, d, J = 8.8 Hz, H-3ab’, 5ab’), 5.79 (2H, d, J =
12.8 Hz, H-1, 2); “C-NMR (100 MHz, CD;OD) 6:
142.9 (C-1, 2), 159.7 (C-4ab’), 133.3 (C-2ab’, 6ab’),
115.8 (C-lab’). LA I $od b5 somkdios 56 A —5,
MUK SEAL G 8 Hy -4, 4- R T RIE LG
4 LEW 13 TMV BYINHITEE

P R FLAE K AP o RR B, 7EIS S
B R PR AL B AR R 3 AN
KBRS 1A 0 3 450K 100 pg/mL A6
W) 100 pg, Ze 5 o R ARAH R BE ) DMSO 1524 %
EIXTR . 3 h a1 5 PR R 50 pg/mL
1) TMV #5200 pg, BFANAEEE 3 ML 10 v
3k 34 3 4 F)e AR E T 5 5%, 6~8d
JE MR AT EREYIMREIRR I, Gevh A R IR B
H, HrEMRRE. TTEAY TR EE N
XTI, SEEG AT 3 UK.

R = (S B LR BER — AL AP 1 AEERALRE B /
B T £ A B

SEEG 25 R, A A 1OFEIR)E 100 pg/mL)
X TMV [P0 %08 35.4%, 17 8 R0
TMV [FFH15% 48.0% . KR S (KL &4
1 HARMIS P TMV 3P, AR B T &
Y TR
S 3k
[1] R, FEEYINE B 62 %) M]. Jbiat: Bl2EH

JiiAt, 1988.
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