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ZE¥, 433N glaucogenin A (1) | glaucogenin A 3-0-B-D-cymaropyranoside (2) , N-( N-benzoyl-S-phenylalaninyl ) -S-pheny-
lalaninol acetate(3) ,N-( N-benzoyl-S-phenylalaninyl ) -S-phenylalaninol benzoate (4 ) ,androst-4,6-dien-3,17-dione (5) ,20-
hydroxy-4 ,6-diene-gestrol-3-one(6) .5 ,7-dihydroxy-6-methoxyflavone(7) .5 ,7-dihydroxy-8-methoxyflavone (8 ) .5-( hydroxy-
methyl ) -1-isopentyl-1 H-pyrrole-2-carbaldehyde (9 ) . mono-terpenes ( 10 ) | 4-hydroxy-3, 5-dimethoxybenzoic acid ( 11) |
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Chemical consitituents and anti-TMYV activity
of the roots and stems of Cynanchum paniculaun in Guizhou Province
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Abstract : Thirteen compounds were obtained from the ethanol extract of the roots and stems of Cynanchum paniculatum by
applying various chromatographic techniques. Their structures were elucidated and identified as glaucogenin A (1) ,glaucoge-
nin A 3-0-8-D-cymaropyranoside (2) ,N-( N-benzoyl-S-phenylalaninyl) -S-phenylalaninol acetate (3) , N-( N-benzoyl-S-phe-
nylalaninyl ) -S-phenylalaninol benzoate (4) ,androst-4,6-dien-3,17-dione (5) ,20-hydroxy-4,6-diene-gestrol-3-one (6),5,
7-dihydroxy-6-methoxyflavone (7) ,5,7-dihydroxy-8-methoxyflavone (8) ,5-( hydroxymethyl) -1-isopentyl-1 H-pyrrole-2-carb-
aldehyde (9) ,mono-terpenes (10) ,4-hydroxy-3,5-dimethoxybenzoic acid (11) ,pavonisol (12) ,4-hydroxy-3,5-dimethoxy-
benzoic acid (13) , respectively, based on the spectral data. Among them, compounds 2-5 and 7-10 were obtained from the
fruits of C. paniculatum for the first time. The results showed that compounds 1-4 and 9 have anti-TMV activity, through in
vitro disc method and inactivation effect tested. The protection effect test showed that compound 4 has anti-TMV activity. It
was found that compound 3,4 and 9 have anti-TMV activity for the first time.
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TR G RIATT B 7 R I A 571 B s
WYL AT W AR S B R AR R B, TR
F I 3 B A5 3 (14— FR 51 seco-pregnane 25 C,, fi§ {4
G Y HATR R BT FAE 528 (TMV) 36 M, 3%
KA G YIRE = R H D ] TMV B ZH RNA 1Y
Fe3k  MXAPRG TR 40 RNA A 520, [FE, Ab& 9
AERH BAMH TMV B KB B B30 %% C,,
AL G WXt TMV 535 14 1 AL 1 A B0 2 157
WG AR NS, S T2 FHRBA I TMV 7§
PERIAL A, FRATT0 B8 7 A A AR 25 1) £ 27 1
BT T WRSE XS WA T H0 TMV 36
1 {568

TiE% 2% AL (AR 5 ¥4k, N-1300D-WD ) , Bruker
AV-600 MHz #2344 (T8 E A& e 8 n)) ; g
Ferdbe (TMS) 2 45 ; Bruker HTC / Esquire 5%
(TEEAE A F) ; B BOR AR SR Agilent 1200
R EEZHEREHYA]) ; 15 Waters sunfire Cq
(10 x 150 mm,4.6 x 250 mm) ({KR4FHAF)
BP211D T K- ( Sartorouius A7) ) 5 B R B R 0>
HLC2KIS B, 78 [ Sigma 2% 7)), AR A (55 [
BIOTEK /A ] ) , Sephadex LH-20 ( =35 /3 1)) 3 Cyy JX
FARERE( HAS YMC 22 w]) 5 TE AR B 0 2 40 3 i
(F BifEreAe ) s Bl A R ARG (6 & CIL R
AT 5 AR K (BERG IS 217K 20181109) ; (43
P LM CRERR W0 2 | 5 A2 92 36 I )
oy Tl HZE R, 50 8% IR LA W

HEEEIR . TMV (UL) il bk &, g T b R
Be DU FEWF ST I, ORAFT7-20 °C, i FH I B
0.01 M PB #i B % 50 pg/mL, a7 3.0 0
( Nicotiana glutinosa ) , & TMV 4% B 7% 3=, 3 3@ 4
K326 ( Nicotiana tabacum K326) , iR E T EF, fh 1
B30 v AR A 2 e MR R A5

FEA R B SN A By AR RN, o0t Bt PR b B2 2 e
PNRICEZ N R K Cynanchum paniculatum
FEUEAR A (XCQ201809 ) fR A7 T v M BERL Ko7 25
SR E
2 ZWHIE
2.1 UEHRBESEH

TR IR ZE 50 ke, FH 90% #Y Z B 1] 37t 42
W3 U, BB BE Sy B IR 1) R 3 b, Ve 447 ] WSO A
FHHLEY 29 10 kg, fInzK TRV B MRS , 43 551 FH A
Tk LR CFRSFAARRALI 3 U, R LR LR =
B 2.130 kg, LR OBREIR L eE AL ENT, A

T/ N (30 1—0: 1) PR 6 2 Ve AT 5 Frl ~
Fro 36 A~HK 53, Hovh Fir2 (56g) LA i ik fik/ 4 1
(10:1 ~5: 1) BEEEBEI, 70 B 3 AR 43 Fi2-1 ~
Fr2-3 Fr2-1 J2 52 28 b 3 o 8 e A 2 A (HH ) 154k
AW 11(51.7 mg) ,Fr2-2 Zad BEcA: 20 () J5
FH3E A e A A SR AT DA Tk /PR (7 1) YR AR
FALA 4 12(29.6 mg) F113(19.5 mg) ;Fr3(130 g)
PR A A e/ HEE(30: 1 ~ 52 1) BEFEBERL, 73 1k
4 IS 4390k Fr3-1 ~Fr34, Hih Fi3-2 2t
FORRE JZ AT e B (s K = 75:25) 184k &4 1
(15mg) , FR&e b il e AE E AT (A ik / N =5:1) K&
R RO AH (3% (835 HPLC J3 25 (U s AH S H B oK
= 80:20, i K 3 mL/ min) 15454 3(12.2 mg)
F14(9.8 mg) ;Fr3-3 i@t EERAE AT (A5 HEE =
) #bE 2(23. 1 mg) , Fir34 285 UM E B
Ve (FHEE: 7K = 65:35) , B2l 80 AH (i (5 3%
HPLC il £ 5325 (s AH A B 7K = 80%:20% |, Jiit
HH 3 mL/min) 184644 7(15.3 mg) 1 8(7.2
mg) ; Fr3-1 i i BE AT JE BT (26 ) P28 0 ik e A
JERT AT/ R =8: 1) A5 9 (10.5 mg);
Frd (310 g) 283 M e/ I (300 1—5: 1) BREE R
J, 5 SO RE R AT JZ2 BT ( FR B 7K = 60: 40 ) PR 43
B Fra-1 ~ Frd-6 ¥ 43, Frd-6 1538 o HE R 247 (26
PR ) K s B8O 235 (R sl A A F B 7K =75: 25,
U R 3 mL/min) il £ 53 B 2lifh, 15 25 5
(11.9 mg) ; Frd-5 P28 3 5 0% AH 35 IR s AH R
H s 7K =75: 25, i 3 mL/min ) il £ 53 25 2l ik
RS 6(6.8 mg) 1 10(16.7 mg) .
2.2 EMEMERSE
2.2.1 Abdhst TMV 69 4E404F B 52
PRl e K331 5 ~ 6 M AL B 2
CE % AP S 50 pg/mL 1) TMV 1: 1
(VEV)IRG BFTFEWRE RIS 0.5 h, BRI
PREESIAERIR 4 ~ 6 Fr i, B A — 2 EE 4%
EME A TMV IR -G %W 100 WL 7E Sk kb 2 ;
T3P EEHEAERD 50 pg/mL TMV100 L Ak BHAA:XF
W5 JBE 452 322 bk 07 Tk JE DMISO 15 ¥ 19 W A g 25
Mo 2 h J5 IO ACHK i 2R T 0 4 MR 3 . A
THRES,3 ~4 RIFHA IR TMV #)ifi] # =
(1 — (Ab 3 7 S5 Al B 50/ BH A ek BECAY S 227 4 5
H0 1 x100% 7 FEAMEAEE =R,
2.2.2 AHATREARPAER S
L R — 01y 5 ~ 6 FHUALC AR, i 2=
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CE— o BRI E K/ N 4 ~6 F ik, it
A FHTC B K B R T A5 VR I, A i i —
R A0S 100 Wl VE R 4b R, 24 h 55 A B
P 50 pg/mL TMV 200 L, A it 25 () — A A B
PEXT AR A it 24 LS 8 42 F oA 10 ¥ & DMISO 5 W 11
M RAVERZS F . 2 hJE B JG KR 32 1 0 4 W
Yo MATHIRES 3 ~4 KIGHARITH TMV
PO = [ 1 — (4 FH ) SF- 254 B 250 BH 1 % 1) o
BIMGBEEL) | x 100% , - MEAWHEE =Kk,

2.2.3 fubdhrTImE s AR R £

P file e K3 — 30 5 ~ 6 AT 2
BB FERRIEPEE R /NI 4 ~ 6 ik B
AR 50 we/mL TMV 200 wL,2h J5 4 B iF 1 —
M50 25 100 L VA b B 5 55 — 4 Ay BH 4 X
W5 it 2 FLBE 324 Fh M 2 e B DMSO 8 38 A I
YERas H. 2 hJa I JCH AR 26 1 Y 4 W ik
G, AR ET,3 ~4 KRG AXTHE TMV
PR = [1 — (Ab T S50 B 45/ B X R % 3
PIRBEE0) | x 100% , BAMLA P EE =K,

2.2.4 BAReTE A %

P e R A3 1 X A IR S R AR
THPRZE A/ NARALY 3 5 0, 4 R i B 4 2 b
0.032 pg/pL TMV 200 pL,10 min j5 FJC# 7K whisk
T 6 h JEREnT AU EAE 1 em BRI A, BL20
AP G W VR AR B 55 20 iR A 25
pL/mL DMSO V78 H 7 Ay B A XoF B 5 B B8 488 o 422 Fil
420 F¥2 A 25 pl/mL DMSO P E A2 H . T
A 28 CO MR85 3% 48 b 85 3%, 48 h J5 1E AT TAS-
ELISA 72 OD,o5 {, AR 4 TMV 555 8 b5 o i 2 1155
TMV ¥ &, 4% /A 205 TMV R = [ 1-(Lb B
TMV ¥ J8/ BIPE X R AG TMV e ) ] x 100% ™, 45
MEEYIER =K,

3 XWER
3.1 #HM%ETE

wEW1 [EFA;ESIMS:m/z399 [M +
Na] * B 5 50 F I 376 550 F3X Cp Hy O ;' H NMR
(600 MHz,CDCl,)8:6.28 (1H,s,H-18),5.46 (1H,
d,J =6.0Hz,H-6),5.33(1H,m,H-16) ,4. 17(1H,
t,J = 6.0 Hz,H-158) ,3.86(1H,t,J = 6.0 Hz,H-
15a),3.71(1H,m,H-2) ,3.45(1H,d,J = 6.0 Hz,
H-17),3.34(1H, m,H-3),2.62 (1H, m, H-11a ) ,
2.59(2H,m,H-7) ,2.44(1H,m ,H-8) ,2. 28 (1H,t,J
= 11.2 Hz,H-1a) ,2. 12(2H, m, H4) ,2.06 (1H,

m,H-12a), 1.55 (1H, s, H21),1.36 (1H, m, H-
118),1.27(1H,m,H-9) ,1.25(1H,m,H-128) ,1. 08
(1H,t,J = 11.2Hz,H-18),0.97(1H,m,H-19);"C
NMR (150 MHz, CDCl, ) §:175.4 (C-14),143.4 (C-
18),138.8(C-5),121.0(C-6),118.2(C-20),113.8
(C-13),76.1(C-16),75.1(C-2),72.2(C-3),67.3
(C-15),55.7(C-17),52.5(C9),44.1(C-1),39.9
(C-8),39.9(C-10),38.8(C4),29.7(C-12),27.9
(C-7),24.6(C-21),23.6(C-11),19.1(C-19), LA
B SR R A — S, MO A L
glaucogenin A,

wEWM2 HEKA;ESI-MS:m/z 543 [M +
Nal * B4 TR 52030 T2t CoyH,Oy ;' H NMR
(600 MHz,CDCl,)§:6.29 (1H,s,H-18),5. 44 (1H,
d,/ =6.0Hz,H6),5.34(1H,m,H-16) ,4.57(1H,
dd,/ = 1.8,12.0 Hz,H-1") ,4.17(1H,t,J = 6.0
Hz,H-158) ,3.86(1H,t,J = 6.0 Hz,H-152),3.73
(1H,m,H-2),3.45(1H, m,H4") ,3.42(1H, s, H-
6'-0CH,) ,3.40(1H, m,H-17),3.30(1H, m,H-3),
3.23(1H,m,H-5"),3.20(1H, m,H-3"),2.53 (1H,
m,H-11a),2.48(1H,m,H-8) ,2.40(1H,m,H-7«) ,
2.34(1H,m,H48),2.34(1H,m,H-2'a) ,2. 29(1H,
m,H4q),2.27 (1H, m, H-12a) ,2.06 (1H, m, H-
78),2.04(1H, m,H-1a) ,1.55(1H,s,H-21),1.53
(1H,m,H-2'8),1.38(1H,d,J = 6.0 Hz,H-6"),
1.28 (1H, m, H-118),1.26 (1H, m, H-128), 1. 24
(1H,t,J = 6.0 Hz,H9),1.03(1H,m,H-18),0.97
(1H,m,H-19) ;”C NMR (150 MHz,CDCl,)§:175. 4
(C-14),143.5(C-18),139.0(C-5),120.8 (C-6),
118.1(C-20),113.7(C-13),99.9(C-1"),86.8 ( C-
3),80.5(C4"),75.2(C-16),75.2(C-3") ,71.9(C-
2),69.7(C-5"),67.5(C-15) ,56.4(C-17) ,55.7(C-
7'),52.6(C-9),43.8(C-1),39.9(C-8),39.2(C-
10),37.4(C4),35.5(C-2"),29.7(C-12),28.0( C-
7),24.6(C-21),23.6(C-11),18.9(C-6") ,17.7(C-
19) . DA $dE 5 Scmk ' i 2 AR — B, i e ik
&% 2 4 glaucogenin A 3-0-B-D-cymaropyranoside ,

wEM3I HEAKA;ESI-MS:m/z 467 [M +
Na] * B 7 43 F i i 444 43 130 G, Hyy N0, 5 H
NMR (600 MHz,CDCl,)é:7.74(2H,d,J = 6.0 Hz,
H-2",H-6"),7.56 (1H,t,J = 7.2 Hz,H4'),7.47
(2H,t,J = 7.6 Hz,H-3" ,H-5"),7.32 ~7.08 (10H,
m),6.84(1H,d,J = 8.4 Hz,H-5),6.12(1H,d,J
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=9.6 Hz,H-5) ,4.81 (1H,m,H-7) ,4.37(1H, m,
H4),3.96(1H,dd,J = 12.0,4.8 Hz,H-38),3. 84
(1H,dd,J = 12.0,4.8 Hz,H-3a),3.23(1H,dd, J
= 12.0,6.0 Hz,H-108),3.08 (1H,dd,J = 12.0,
6.0 Hz,H-10«) ,2. 75(2H,m,H-11) ,2.05(3H,s,1-
H-OCH,) ;" C NMR (600 MHz, CDCI,)§:170.8 ( C-
2),170.3(C-6),167.1(C9),136.7(C-1"") ,136.7
(C-1"""),133.7 (C-1"),131.9 (C4"), 129.3 ( C-
37),129.3 (C-5""),129.3 (C-3"),129.3 (C-5"),
129.1(C-3"""),129.1(C-5"""),128.8(C-2""),128. 8
(C6""),128.7 (C-2"),128.7 (C-6"), 128.6 ( C-
2'""),128.6(C-6""") ,127.1(C4"") ,126.8(C4"""),
64.6(C-3),55.0(C-7),49.4(C4),38.5(C-10),
37.4(C-10),20.8(C-1) . LI _F## 5 ik 4
BEAR—H, S 25 3 O N-(N-benzoyl-S-phe-
nylalaninyl ) -S-phenylalaninol acetate

wEM4 HEOKA;ESI-MS:m/z 529 [M +
Nal* B 4h TR 5065 45 T3t Cy Hy N,O,5 ' H
NMR (600 MHz,CDCI,)68:7.73(1H,d,J = 9.0 Hz,
H-2"),7.73(1H,d,J = 9.0 Hz,H-6") ,7.69(1H,d,
J =9.0Hz,H2""""),7.69(1H,d,J = 9.0 Hz, H-
6"""),7.54 (1H,t,J = 6.0 Hz, H4"""") ,7.46 ~
7.23(15H,m) ,6.69(1H,d,J = 9.6 Hz,H4) ,6.56
(1H,d,J = 7.2 Hz,H-7),4.96 (1H,q,J = 7.2
Hz,H-6),4.64 (1H, m,H-3),4.08 (1H, dd, J =
1.8,9.6 Hz,H-2) ,3.34(1H,dd,J = 9.0,14. 4 Hz,
H-10) ;”C NMR (150 MHz,CDCl,) 8:171.9(C-5),
167.4(C-8),167.2(C-1),137.2(C-1"""),135.8(C-
1'),134.2(C-1") ,133.3(C-1"""") ,132.0(C4"""") ,
131.4(C4'),129.3 (C-3""),129.3(C-5""),129.2
(C-3"""),129.2(C-5"""),128.9(C-2""),128.9 ( C-
6'"),128.7 (C-2""""),128.7 (C-6""""), 128.7 ( C-
2" ,128.7(C-6"""),128.4(C-2"),128.4 (C-6"),
127.4 (C4'"),127.1 (C-3"),127.1 (C-5"),127. 1
(C-3""""),127.1(C-5"""") ,126.8(C4""") ,65. 4 (C-
2),54.5(C-6),50.3(C-3),37.5(C9),37.3(C-
10) o A E8ds 5 Scmk' ™ il 3R — 8, ik % e ik
&%) 4 &y N-( N-benzoyl-S-phenylalaninyl ) -S-pheny-
lalaninol benzoate

HEWS HEOHA;ESI-MS:m/z 307 [M +
Na] * i€ 5 itk 284 ;43§20 €, Hy, 0,3 'H NMR
(600 MHz,CDCl,)§:6.20(1H,s,H-6) ,6.20(1H,s,
H-7),5.71(1H,s,H4),2.48 (1H, m,H-28),2. 46

(1H,m,H-168) ,2.38 (1H,m,H2a) ,2. 15(1H, m,
H-128) ,2. 12(1H, m,H-16a) ,2. 03 (1H,m, H-18) ,
2.02(1H,m,H-15¢) ,1.89(1H, m,H-8) ,1. 74 (1H,
m,H-12¢),1.72 (1H, m, H-1a) , 1. 71 (1H, m, H-
158),1.70 (1H, m, H-11a) , 1.53 (1H, m, H-14) ,
1.47(1H,m,H-118),1.33(1H,m,H9) ,1. 16 (1H,
s,H-19),0.98 (1H, s, H-18) ;" C NMR (150 MHz,
CDCL,)8:219.5(C-17),199.4(C-3),162.9(C-5),
138.4(C-7),128.8 (C-6),124.2(C4),50.8 (C-
14),48.7(C-9) ,48.3(C-13),37.0(C-10) ,36. 1( C-
8),35.6(C-16),33.9(C-1),33.9(C-1),31.3(C-
12),21.4(C-15),20.0(C-11),16.3 (C-19),13.7
(C-18) o LA - %ida 5 Semkt " il 2 — 3%, e i
&) 5 M androst4 ,6-dien-3 ,17-dione,

wEWM6 [HEHA;ESI-MS: m/z337 [M +
Na] " #iE s> T Bk 314343 1730 €, Hy 0,5 'H NMR
(600 MHz,CDCl,)5:6. 14(1H,dd,J = 9.8,2.6 Hz,
H-6),6.12(1H,d,J = 9.8 Hz,H-7),5.69(1H,s,
H4),3.77(1H,m,H-20) ,2.45(1H,m,H-28) ,2. 36
(1H,m,H-2¢) ,2.25(1H, m,H-128) ,2.05(1H, m,
H-18),2.03 (1H,m,H-15a) ,2. 02(1H, m,H-16a) ,
1.76(1H,m,H-8),1.74(1H, m,H-12«) ,1. 72(1H,
m,H-11a),1.70 (1H, m, H-1a) , 1. 68 (1H, m, H-
158),1.67 (1H, m, H-168) ,1.53 (1H, m, H-14) ,
1.47(1H,m,H-118) ,1.32(1H,m,H-9) ,1.27(1H,
d,J] = 6.0 Hz, H20),1.16 (3H, s, H-19),0.98
(3H,s,H-18) ;" C NMR (150 MHz, CDCL, ) §:199. 6
(C-3),163.8(C-5),141.2(C-7),128.0 (C-6),
123.6(C4),70.0(C20),58.1(C-14),53.9 (C-
17),50.7(C-9) ,42.7(C-13),38.6(C-12) ,37.3(C-
8),36.1(C-10),34.0(C-1),33.9(C2),25.5(C-
16),23.6(C-15),23.6(C21),20.4(C-11),16.3
(C-19),12.5(C-18) . LA I % ¥ 5 Sc k'™ 47 18 2
AN —3, MK EAES Y 6 Sf 20-hydroxy4, 6-diene-
gestrol-3-one

WEWMT WO A ESI-MS: m/z307 [M +
Nal *, B /> T Bk 284343 73 C 4 H,, 055 'H NMR
(600 MHz, CDCl,) §:13.03 (1H, s, 5-OH), 7.92
(2H,m,H-2",6"),7.58 (3H, m, H-3",4",5") ,6. 68
(1H,s,H-8),6.63(1H,s,H-3) ,4.09(3H,s,OCH,-
6);"” C NMR ( CDCl,, 150 MHz) §:183.0 (C4),
164.1(C2),155.2(C-7),153.3(C-5),152. 1 (C-
9),131.9(C4"),130.4(C-1"),130.4(C-6),129. 1
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(C-3"),129.1(C-5"),126.3(C-2"),126.3(C-6"),
105.9(C-3),105.3(C-10) ,93.4(C-8) ,60. 9 ( OCH,-
6) o VA BHE S 3cmk Y R S — 5, s S
Y17 4 5,7-dihydroxy-6-methoxyflavone ,

wEM8 BN A;ESI-MS:m/z 307 [M +
Nal* B T 284140 F38 oM, 0,5 H NMR
(600 MHz, CDCl, ) §;12.52 (1H, s, OH-5),7.92
(IH,m,H-2",6"),7.59(1H, m,H-3",4",5") ,6.72
(1H,s,H-3),6.48(1H,s,H-6),4.07(1H,s,OCH3-
6);" C NMR (150 MHz, CDCl, ) §:182.5 (C4),
163.5(C-2),157.8(C-7),155.3(C-5),148.9 (C-
9),132.0(C4"),131.3(C-1"),129.3(C-3"),129.3
(C-5"),126.9(C-8),126.2(C-2"),126.2(C-6"),
105.3 (C-3), 105.3 (C-10), 98.9 (C-6), 62.1
(OCH3-8) o LA b HuHi 15 30k ™ 4 1t A A — 3, it
KEZMAEY 8 5, 7-dihydroxy-8-methoxyflavone

WEWY O A ESI-MS: m/z 218 [M +
Na] * 52 4 F Wik 195; 43 72X €, H,; NO,;'H
NMR (600 MHz,CDCl;) §:9.66 (1H,s,H-2-CHO) ,
6.96(1H,d,J = 4.8 Hz,H-3),6.26 (1H,d,J =
4.8 Hz,H4),4.40 (2H, m,H-1"),3.67 (3H,s, H-
6),1.61 (2H, m,H-2"),1.60 (2H, m, H-3"),1.36
(3H,s, H4'),1.31 (3H, s, H:5") ;" C NMR (150
MHz,CDCl;)8:179.3(C-1),135.2(C-2),131.5(C-
5),125.0(C-3),109.7(C4),51.7(C-6) ,48.0(C-
1'),34.9(C-2"),30.2(C4") ,26.4(C-3") ,23.4(C-
5') o DA RBlE 5 Scmk T i A — 5k, s ik
&%) 31 4 5-(hydroxymethyl ) -1-isopentyl-1 H-pyrrole-
2-carbaldehyde

HEM10 [AEBAK;ESI-MS:m/z207 [M +
Na] * i 53 F itk 184 ;43§ €, H, 0, ;' H NMR
(600 MHz, CDCL;) 6:6.91(1H,t,J = 6.0 Hz, H-
3),5.91(1H,q,J = 6.0 Hz),5.27(1H,d,J =
18.0 Hz,H-8«) ,5. 12(1H,d,J = 12.0 Hz,H-88),
2.26(2H,m,H4),1.83(3H,s,H-9),1.67(2H,m,
H-5), 1.33 (3H, s, H-10);"” C NMR ( 150 MHz,
CDCl;)8:173.1(C-1),144.7(C-7),144.3(C-8),
127.2(C-2),112.4(C-3),73.2(C-6),40.4(C-5),
27.9(C-10),23.7(C4),12.0(C9), LI %S
SCHR T AR — B, W% RE LA ) 10 2 mono-
terpenes,

HEWM11 HEK A ESI-MS:m/2247 [M +
Na] * B 5 ikt 224 ;43§30 €, H,,0,;'H NMR

(600 MHz,DMS0-d,)§:12. 12 (1H,s, H-3"-COOH) ,
8.86(1H,s,3-0H),7.51 (1H,d,J = 18.0 Hz, H-
1'),6.99(2H,s,H-1),6.99(2H,s,H-5) ,6.43 (1H,
d,J = 18.0 Hz, H-2"),3.82(3H, s, H2-OCH, ),
3.82(3H,s,H4-0CH,) ;" C NMR (150 MHz, DMSO-
dy) 6:168.0(C-3"),148.0 (C-2),148.0 (C4),
144.8(C-1"),138.0(C-3),124.6 (C-6),116. 1 ( C-
2'),106. 1(C-1),106.1(C-5),56.1( OCH,-2) ,56. 1
(OCH;4) . DA b $dfs 5 Scmk " i 5 A — 2, i
¥ EAL A& Y 11 N 4-hydroxy-3, 5-dimethoxybenzoic
acid,

wEW12 HEBAESI-MS:m/z 265 [M +
Nal* #5250 F i 242350 730 C,H,;; O ;' H NMR
(600 MHz, DMSO-d, ) §:6.51 (2H,s, H-2,6),3.91
(6H,s,H-3,5-0CH,) ,3.80(1H,m,H-8) ,3.75(1H,
d,J = 8.4 Hz,H-7),3.24(3H,s,7-H-OCH, ) ,0. 97
(d,J = 6.6 Hz,H9) ;" C-NMR (125 MHz, DMSO-
d)8:147.1(C-3,5),134.6 (C4),129.5(C-1),
104.3(C-2),104.3(C-6),89.3(C-7),71.5(C-8),
56.6( OCH,-7) ,56.3 ( OCH,-3), 56.3 ( OCH,-5) ,
18. 1(C-9) o LA b i i K 5 Sc ik ™™ 4R 3 e A< —
B, TS AL AW 12 4 pavonisol

wEW13 AR ESI-MS m/z 221 [M +
Na]*,#fise 5 F ik 198343+ CH,,05;'H NMR
(600 MHz, DMSO-d, ) §:7.40 (2H,s, H-2,6),3.97
(6H,s,H-3,5-0CH, ) ;" C NMR (150 MHz, DMSO-
d)8:170.6 (C =0),146.7 (C-3),146.7 (C-5),
140.0(C-1),120.0(C4),107.4(C-=2),107.4 ( C-
6),56.5(0CH;-3),56.5( OCH,-5) . I FH4E 53¢
Bk A A — B, B e AW 13 O 4-hydroxy-
3,5-dimethoxy-benzoic acid,
3.2 MEEEMHFESEEER

K 2.2 08 = Al SRR RS AR [ ik X
SrEAREINAEE Y 1 ~ 10 FEATHT TMV JEPEN, DA
TR RAE B IR 2 . AR R 1.
Y CEE, LW 1 ~4 F1 9 A B4t
TMV 3f# (R G 1 ~ 3 ¥R AT (R , U
LAY 1 ~3 BT TMV 15 A2 A R SRS
ek A . G 4 BA DRI PE, AR H ST TMV
TEPERR TAEH T TMV S5 EESL, i A Y RG-S BL
e o DA S TGRS 5 s iRt 5] vk T AR
[F, I E MG 3.4.9 G350 TMV 36,
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x1 LAWMW1 ~10 BH TMV FHER
Table 1 ~ Antiviral Activities of compounds 1-10 against tobacco mosaic virus
A4 2 Inhibition rate( % )
wEy
Compound BRI ke RiAve TRAPOR HBITROR
In vitro leaf disc method Inactivation effect Protection effect Curative effect
1 90.05 £1.87 85.23 £2.82 39.83 £3.07 43.25 +3.15
2 91.26 £2.60 87.48 £3.23 41.23 £4.72 49.53 +4.21
3 88.53 +4.17 82.52 £4.51 36.81 £2.32 45.43 +£3.98
4 87.46 £3.65 80.52 +4. 89 52.67 £0.93 38.67 +2. 89
5 62.82 +4.58 56.34 £3.72 48.36 4. 19 38.83 +3.27
6 58.57 £2.53 51.27 £3.26 37.24 £5.61 35.29 +4.23
7 41.62 +3.51 43.45 +4.32 35.04 £5.62 38.72 £5.87
8 40.41 +3.92 31.35 £4.21 30.24 £4. 10 29.31 £2.72
9 73.18 £2.53 61.96 £2.35 41.62 £2.58 36.46 +3. 64
10 69.57 £2.94 55.56 £3.24 40.15 2. 15 33.29 +3. 14
Ni?;ir%iiin 69.23 £3.38 58.91 £4.61 50.24 £5.21 40. 69 +2.91
T TR R N IR B2, %50 pg/mL,"50 pg/mL, 200 pg/mL,9200 pwe/mL,

Note : Ningnanmycin was used as positive control drug,“50 pg/mL,*50 pg/mL, 200pg/mL, ‘200 wg/mL.

4 %ig

3 3 7 FH 22 ol €2 33 ik DA 588 AR A 4 K IR
25 SR B oy AR R 13 SRS, 1k
GY2~5FT ~10 R R MWZAEY) o A5,
ST S 1 ~10 HEFFHE TMV 3G PR, IS 1 45 5
KA A1 ~4 F19 BPE AP TMV 352k, HL
59 4 HA R EYE, BEL A 4 HT TMV 35 1
Bk THEFT TMV SR 8241, 16 A4 R Ge iR A bk =
Ao BRT seco-pregnane 25 C,, i {RILAWIIN, IR K
ALY 3.4.9 HAH TMV §E 1, 355 TMV 1k
BB ZREE . AR R W TR K IR ZE
T A2 B A W T M P 2, e — A RF S
TR IES R,
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