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Abstract : On the basis of prophase studies in our laboratory,it was found that Lycorisradiata alkaloids had strong resist-
ance activity against tobacco mosaic virus (TMV). In order to further study the mechanism of action,studyon the chemi-
cal compositions of L. radiate was carried out in this study. As a result,eleven compounds were isolated from L. radiate.
Their structures were identified by 'H NMR,"”C NMR,2D NMR and HR-ESI-MS as pancratinine D (1) , hippeastrine
(2),0-demethylhomolycorine (3),60a-0-methyllycorenine (4) ,lycoramine (5), tazettine (6) ,lycorine (7),lycora-
mine N-Oxide (8) ,0-demethylgalantamine (9) ,dihydrolycorine (10)and crinine (11). In addition, the anti-TMV ac-
tivity of 1,3 and 10 were evaluated in vitro by inoculating half leaf method. All of them showed anti-TMV activity. The

inhibition rate of 3 exceed positive control ningnanmycin.
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AT TMV (UL) ik 5, = 8 A0k
YR E = et WRIEh 3 mg/ml, {77 T
20 °C, I A B A 0.01 M PB #BE & 50 wg/mL,
PR AT 32 TMV Jay 55K 388 25 320 I ( Nicotianaglu-
tinosa) \AWIRH AT B IR F®H, TRIEE T
i o PRk 6 ~8 Rt K/ FRAE RR A
SRR
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"H NMR #1"”C NMR j ¢ Bruker AM<400 . DRX-
500 #1 Bruker AV-600 MHz #% 5 L4R M %2 , L TMS
YE W H5 ; Waters Xevo TQ-S FlI Aglient 1290 UPLC/
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S Yrn 813.6 g
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mg) F14(20.6 mg) . 55 2 #4326 = A0 A (i
K =6:4) Esaifb i 59 3(17.5 mg) 5 3 #4448
R (B K =5.5:4.5) R84k 54 5
(6.5 mg),

EEPUEE I 10. 6 g, 28 MCI gel #: 2 M7, H EE: /K
(30:70 ~100: 0) BEEEVEML, 2l 5930 4 /NB . 55 1 F0
55 2 /NBCE ) TEAEAE S (300 ~400) , &4 LR O
BetA 2R 5 B S 2 22 R B W6 RN T BT, 480
ROBARE— D Al A e 2445 51 6 (3.2 mg) F1 7(7.3
mg) . 553 FIE 4 /N NIEE R /> 2515 8] 8.9 .10
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Pl fa A3 A0 0, I 2= R — 7 b
A 50 pg/mL 5 50 pg/mL TMV J& 4] i & 30
min, BEEERAEPRE R/ 3 7 it B
— R EEEERIL S5 TMV BYTR SV 100 wl /F
Sy REF ;5 A R 34 R 50 pg/mL TMV 100 uL fE
Shy BEPAE XS B JEE B4 P N R B DMSO ¥ I
YER2 Mo 10 min Ji5 FHJC P ACKE 3R 18 1) 45 MDYk
Hro AT HEZE T3 ~4 d FHUTARITTE
(B EWERE =IR) .

TMV Fp] F (% ) = [ 1-( 22289 -F 34540/ 8
e RB G T3 A BE4) ] % 100

3 LRER

3.1 ZHMEE

a1 KK, ESI-MS m/z 306 [ M +
H] ™ 852 4 F i it 305; 43 T 20 Cje Hyy NOg;'H
NMR (600 MHz, CD,0D) §:7.08 (1H,s, H-10),
6.85 (1H,s, H-7),5.97 (2H,d, J = 6.6 Hz,
CH,0,) ,4.53 (2H,dd,J =14.4,6.0 Hz, H-6) ,4. 49
(1H,m,H-1),4.13 (2H, m,H-12),3.89 (1H,dd,J
=10.8,4.8 Hz, H2),3.49 (1H, m, H4a),3.13
(1H,m,H4),2.24 (2H,m,H-3),2.82 (1H,d,J =
12.0 Hz, H-10b),2.16,1.94 (2H, m, H-11);" C
NMR (150 MHz,CD,0D) §:149.9 (s,C-8),148.0
(s,€9),132.1 (s,C-10a),125. 1 (s,C-6a),109.5
(d,C-7),106.7 (d,C-10),102.8 (CH,0,),81.8
(d,C4a),75.6 (1,C-12),70.3(t,C-6) ,69.9 (d,C-
2),69.2 (d,C-1),40.3 (d,C-10b) ,36.4 (d,C4),
30.2 (,C-3),29.1 (t,C-11), DL I U idide 55
ik 3, HOB AL & 1 %5 K pancratinine D,

wEWm2 R EFRR; ESI-MS m/z 316[ M
+H]+’Eﬁ%§}?ﬁﬁ:i 3]5;&}’?2—& C17H17N05;'H
NMR (400MHz,CDCl,) §:2.02 (3H,s,NCH;) ,2.26
(1H,dd,J =9.4 Hz,H-128),2.52 (2H,m,H-11),
2.66 (1H,d,J =9.4Hz,H4a),2.93 (1H,dd,J =
9.4,1.3 Hz, H-10b),3.17 (1H, m, H-12a) , 3. 88
(1H,br. d,0H) ,4.37 (1H,s,H-28) ,4.58 (1H,s,
H-1),5.63 (1H,s,H-3),6.03 (2H,d,J =4.2 Hz,
CH,0,),6.94 (1H,s,H-10),7.44 (1H,s,H-7);"C
NMR (100 MHz, CDCL, ) §:27.8 (C-11),39.8 ( C-
10b),43.5 (NCH,),56.0 (C-12),66.8 (C-2),
67.1 (C4a),82.2 (C-1),102.1(CH,0,),108.7

(C-10),109.8 (C-7),118.1 (C-6a),118.4 (C-3),
139.3 (C4),145.3 (C-10a),147.9 (C-8),151.8
(C9),164.7 (C-6), Lk I kil scde 5 ek —
B, MRk &) 2 %58 A hippeastrine

HEW3  RITAAERR; ESI-MS m/z 302[ M
+H]",603[2M + H ] " 45 FLAH X 4 ¥ ot & 2 301,
45 C,H,,NO,;'H NMR (400 MHz, CDCL,) §:
2.02 (3H,s,NCH,),2.26 (1H,dd,J =18.8,9. 4Hz,
H-1283),2.50-2.62 (4H,m,2H-11, H2a, H-10b) ,
2.68-2.80 (2H,m,H-28,H4a),3.16 (1H,ddd,J =
9.4.6.1,4.7Hz,H-12a) ,3.96 (1H,s,OCH,) ,4.77
(1H,t,J =4.8Hz,H-1),5.52 (1H,d,J =2. 0Hz, H-
4),7.0 (1H,s,H-10),7.55 (1H,s,H-7) ;" C NMR
(100 MHz,CDCL,) 8:27.8 (C-11),31.1(C-2) ,43.5
(C-10b),43.6 (NCH,),56.4 (OCH,),66.5 (C-
4a),77.2 (C-1),110.4 (C-10),115.6 (C-7),
116.0 (C-3),117.3 (C-6a),136.4 (C-10a),140.2
(C4),145.8 (C-10),151.2 (C9),165.8 (C6),
Xof kb Sk 3 5 164 4 O-demethylhomolycorine %
T A — B, BB L & 3 %38 1 O-demethyl-
homolycorine

wEmwma ARG P ; ESI-MS m/z
332[ M + H] " HAM X 4 F i b 331,40 F Cy
H,,NO, ;'H NMR(400MHz,CDCl,) 8:1.28 (3H,t,J
=7.2Hz, OCH,),2.10 (3H,s, NCH,),2.21 (1H,
dd,J =18.8,9.2 Hz,H-128) ,2.33 (1H,m,H2qa) ,
2.30-2.51 (3H,m,2H-11,H-10b),2.66 (1H,m,H-
28),2.74 (1H, m,H4a), 3.11 (1H, m, H-12a) ,
3.84 (3H,s, OCH,),3.86 (3H,s, OCH,),4.30
(1H,d,J =5.2Hz,1H),5.57 (1H, m, H-3),5.69
(1H,s,H-68),6.82 (1H,s,H-7),6.92 (1H,s, H-
10);"°C NMR (100 MHz, CDCL,) §:66.8 (C-1),
31.6 (C2),115.6 (C-3),140.9 (C4),67.5 (C-
4a),98.4 (C-6),130.6 (C-6a),109.7 (C-7),
148.2 (C-8),148.2 (C9),112.4 (C-10),125.7
(C-10a),44.3 (C-10b),28.1 (C-11),56.9 (C-
12),55.8 (OCH,) ,43.9 (NCH,) . %fH 3ciik!™® H
54k &) 6a-0-methyllycorenine ¥ 3% %5 #& %t 7K —
2L BCE LAY 4 %5 N 6a-0O-methyllycorenine

CEWS  FIRE AR ESI-MS m/z 290[ M
+H | " 45 HAE X 4> 7 R 289, 43 F 30 €y, Hy
NO, ;'H NMR (400 MHz,CDCl,) §:1.50-2.01 (7H,
2H4 2H-4a, H-28,2H-11),2.34 (3H,s, NCH,),
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2.45 (1H,d,J =16.0Hz, H2a ) ,3.04 (1H,d,J =
12.0 Hz,H-12B) ,3.24 (1H,t,J =12.0 Hz,H-12a) ,
3.44 (1H, br.s, OH),3.62,4.05 (2H, ABq, J =
15.0Hz,2H-6) ,3.86 (3H,s,0CH,),4.09 (1H, m,
H-3),4.39 (1H,m,H-1),6.57,6.68 (2H,ABq,J
=8.0 Hz, H-7,H-8) ;" C NMR (100 MHz, CDCl,)
5:23.7 (C-11),27.6 (C4),31.1 (C-2),31.5 (C-
4a),41.8 (NCH,),46.7 (C-10b),53.9 (C-12),
55.8 (OCH,;),60.4 (C-6),65.4 (C-3),89.9 (C-
1),110.6 (C8),121.9 (C-7),128.7 (C-6a),
136.2 (C-10a),144.0 (C-10),145.9 (C9), *TIt
SCHRS H 54 A Lycoramine 4 3% 5 3 AR —
BB AW 5 455 R Lycoramine

LEW6 IR AR ; ESI-MS m/z 332[ M
+H] +ﬁgf§lj,ﬁ$%¥ij‘j 331 ,ﬁ\?l—?t C18H21 NOs ;IH
NMR (400 MHz, CDCL,) §:6.45 (1H,s), 6.88
(1H,s),6.05 (1H,d,J =10Hz),5.59 (1H,d,J =
10.0Hz) ,2.38 (3H,s),3.49 (3H,s),5.89 (2H,
$),4.96 (1H,d,J=14.4 Hz) ,4.65 (1H,d,J =14.6
Hz),4.12 (1H,m),3.27 (1H,d,J =10.4 Hz),
2.65 (1H,d,J =10.7 Hz),2.19 (1H, m), 1.57
(1H,dd,J =10.0,2.4 Hz);” C NMR (100 MHz,
CDCl,) §:128.8 (C-1),130.4 (C-2),72.9 (C-3),
26.6 (C4),70.0 (C4a),65.4 (C-6),101.9 (C-
6a),61.9 (C-8),125.5 (C-8a), 103.9 (C-9),
146.3 (C-10),146.5 (C-11),109.4 (C-12),128.8
(C-12a),49.9 (C-12b), 100.9 ( OCH,0), 56. 1
(OCH;) ,42. 1 (NCH;), M scik'"™ 5444
tazettine I 3% FHE FE A — 3, BOBAL S 6 % E K
tazettine ,

wEWMT T ESI-MS m/z 288 [ M +
H] " 75 HAH X 7+ Bt i o8 287, 4> 70 C Hy,
NO, ;'H NMR (400 MHz,CDCI, and CD,0D) §:5. 02
(1H,s),5.30 (1H,s),6.06 (1H,s),2.60-2.71
(2H,m,H4),3.37 (1H,m,H-5),2.35 (1H,m, H-
5),7.39 (1H,s),3.48 (1H,m),3.39 (1H, m),
4.24 (1H,d,J =14.0 Hz,H-7a),3.57 (1H,d,J =
14.0 Hz,H-78) ,6.75 (1H,s),5.99 (2H,d,J =5.2
Hz,0CH,0),5.06 (1H,0H) ,6.71 (1H,s,0H) ;"C
NMR (100 MHz,CDCI, and CD,0D) §:72.2 (C-1),
71.0 (C-2),118.4 (C-3),142.4 (C-3a),28.6 (C-
4),54.0 (C-5),57.1 (C-7),129.1 (C-7a),107.6
(C-8),146.7 (€C9),147.2 (C-10),105.3 (C-11),
131.1 (C-10a) ,40. 1 (C-11b) ,61.5 (C-11¢),101. 3

(OCH,0) . Xt Fe k'™ H 54 A 4 lycorine 1
B, BOK L G T 285K lycorine

LEW8  FEAPRY B ESI-MS m/z 306 [ M
+H] " 611 [2M + H] "3 HARXT 73+ & 4 305, 53
F3 C,, Hy NO,;'H NMR (400 MHz, CDCL,) &:
1.76,1.97 (2H,m, H-11),1.48,2.81 (2H, m, H-
4),2.06 (2H,m,H-4a),2.04,2.32 (2H,m,H-=2),
2.92 (3H,s,NCH,),3.86 (3H,0CH,),3.61 (1H,
brs,H-12a) ,3.92 (1H, brs,H-12b) ,4.07 (1H,brs,
H-3),4.24,4.76 (2H,d, J = 10. 0Hz, H-6) , 4. 37
(1H,brs,H-1),6.77 (1H,d,J =8.0 Hz,H-7) ,6.87
(1H,d,J =8.0 Hz, H8);” C NMR (100 MHz,
CDCL,) §:89.8 (C-1),31.6 (C2),64.5 (C-3),
27.4 (C4),33.1 (C4a),75.2 (C-6),119.5 (C-
6a),123.6 (C-7),111.5 (C8),145.9 (C9),
146.5 (C-10),135.1 (C-10a),45.2 (C-10b) ,23.7
(C-11),69.8 (C-12),52.6 (NCH,),55.8(OCH,),
it HSCik' ™ H5 kA ) lycoramine N-Oxide 7% %%
PEFAR—F, BOKfL AW 8 %55 A lycoramine N-Ox-
ide,

wEWY IRE MRS Y ESI-MS m/z 274
[M +H] 1538 HATX 4> F B 273, 43120 Cy
H,,NO,;'H NMR (400 MHz,CDCl,) §:6.52 (1H,d,
J=8.0Hz),6.51 (1H,d,J=8.0Hz),6.01 (1H,d,
J=10.0 Hz),5.93 (1H,d,J = 10.0Hz) ,4.57 (1H,
s),3.41 (1H,s),2.37 (3H,s),4.16 (1H, brs),
4.06 (1H,d, J=15.2 Hz),3.71 (1H,d,J=15.2
Hz),3.25 (1H,t,J =14.0 Hz),3.02 (1H,d,J =
14.4 Hz),2.56 (1H,d,J =15.8 Hz),2.12 (1H,t),
1.97 (1H,d, J = 15.2Hz), 1.54 (1H,d, J =
13.8Hz) ;" C NMR (100 MHz, CDCl;) §:127.1 (C-
1),127.2 (€C2),60.6 (C3),29.2 (C4),88.8
(C4a),48.5 (4b),140.6 (C-5a),144.9 (C-6),
115.9 (C-7),122.8 (C-8),127.0 (C-8a),132.8
(C-8b),62.3 (C9),53.8 (C-11),33.6 (C-12),
41.9 (NCH,) . xFHescik' ™ H546 49 O-demethy-
lyalantamine 3 % $ 4 Fe AR — 350, MoK AL &4 9 %5
A O-demethyl galantamine

wEW10 R EHRY) ; ESI-MS m/z 290 [ M
+ H] 132 H AR 3 Z B it Ry 289, 431X CHyg
NO, ;'H NMR (400 MHz,CD,0D) §:1.94,2.32 (1H
each,m,2H-3),2.16 (2H,m,2H-11),2.65 (1H,m,
H4),3.02 (1H,m,H-10b),3.52 (1H, m,H4a),
3.66 (1H each, m,2H-12),3.92 (1H, m, H-2),
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4.06,4.62 (1H each,m,H-6),4.52 (1H,m,H-1),
5.97 (2H,d, J = 4. OHz, CH,0, ) ,6.87 (1H,s, H-
7),7.11 (1H, s, H-10);” C NMR (100 MHz,
CD,0D) §:28.3 (C-3),28.9 (C-11),38.4 (C-
10b),38.5 (C4),54.4 (C6),54.9 (C-12),64.9
(C4a),68.9 (C-1),69.7 (C-2),102.9 (CH,O0,),
107.1 (C-10),108.5 (C-7),124.0 (C-10a),133.1
(C-6a),148.1 (C9),150.1 (C-8). xFHa k™
H 54k4 % dihydrolycorine i 4 S A — ¢, Boks
A 10 %52 & dihydrolycorine

EWI R EEE A ESI-MS m/z272 [M +
H] " #e HorF & 271, 43 738 CoH,; NOy;'H
NMR (400 MHz, CDCl,) §:6.55 (1H,d,J =10.0
Hz),5.94 (1H,dd,J =10.0,5.2 Hz),4.37 (1H,
m),2.04 (1H,d,J=13.6 Hz,H4a),1.77 (1H,u,
J=13.6,4.0 Hz,H4B) ,3.42 (1H,m) ,4.46 (1H,
d,J=16.0 Hz,H-6a),3.77 (1H,d,J =16.0 Hz,H-
68),6.49 (1H,s,H-7),6.87 (1H,s),2.19 (1H,
ddd,J =11.2,4.0,4.0 Hz,H-11lendo),1.91 (1H,
m,H-11exo0) ,3.41 (1H,brd,J =8.8 Hz,H-12ex0),
2.93 (1H,m,H-12endo) ,5.89,5.91 (each 1H,d,J
=1.2 Hz) ;" C NMR(100MHz,CDCL,) §:129.6 (C-
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