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(5>, munronin R (6). 3B,4B-dihydroxypregnan-16-one (7). (E)-aglawone-3-one (8). N-(N-benzoyl-S-phenylalaninyl)-S-
phenylalaninol acetate (9). N-(N-benzoyl-S-phenylalaninyl)-S-phenylalaninol benzoate (10). glabrol (11). syringaresinol (12).
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Chemical constituents from Munronia henryi and their anti-TMV activity
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Abstract: Objective To find limonoids which had strong resistance activity against tobacco mosaic virus (TMV), so as to further
screen the better active compounds and study the chemical compositions from Munronia henryi. Methods The chemical
constituents from the whole plants of M. henryi were separated and purified by silica gel, Cis, Sephadex LH-20 gel column
chromatographies and HPLC, and their structures were identified by physiochemical properties and spectroscopic data. The
anti-TMV activity of compounds 1—13 were evaluated by inoculating half leaf method from inactivation effect, protection effect and
curative effect. Results Thirteen compounds were obtained from methanol extract from M. henryi and their structures were
identified as nymania-3 (1), prieurianin (2), munronin L (3), 12-O-methylvolkensin (4), 12-hydroxyisopimara-8(14), 15-dien-7-one
(5), munronin R (6), 3p,4B-dihydroxypregnan-16-one (7), (E)-aglawone-3-one (8), N-(N-benzoyl-S-phenylalaninyl)-S-phenylalaninol
acetate  (9), N-(N-benzoyl-S-phenylalaninyl)-S-phenylalaninol benzoate (10), glabrol (11), syringaresinol (12) and
7-methoxy-8-hydroxydihydroasarone (13). The minimum half inhibition concentration (ICso) of compound 1 against TMV was
17.2 pg/mL. Conclusion The compounds 5 and 7—13 are isolated from this plant for the first time. Compounds 1—3, 5, and
9—12 have strong anti-TMV activity, which is higher than positive contrast of ningnanmycin.
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Ay nymania-3 (1). prieurianin (2). munronin L (3).
12-O-methylvolkensin  ( 4 ) . 12-hydroxyisopimara-
8(14),15-dien-7-one (5). munronin R (6). 3B,4B-
dihydroxypregnan-16-one (7). (E)-aglawone-3-one
(8). N-(N-benzoyl-S-phenylalaninyl)-S-phenylalaninol
acetate ( 9 ) . N-(N-benzoyl-S-phenylalaninyl)-S-
phenylalaninol benzoate (10). glabrol (11).
syringaresinol (12). 7-methoxy-8-hydroxydihydro-
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4+ Phenomenex Luna Cig £ (250 mm X 4.6 mm, 5
pm, EEFEDTAR]D: B2 CRAtEME,
N-1300D-WD); BP211D i1 K (Sartorouius 2
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B, LA IR - TR A R D O 7R AT R R R
(50 : 130 : 700, /53] 6 MM Fr.1~6.Fr. 3(39.7
9) £ Cug GBS, DLFREE-7K (40 © 60—100 :
0) BEATERREVENL, 53] 5 N4 (Fr. 3A~3E).
Fr. 3C Zhf e (200~300 H) A% 03, LA
THUFBE-FIEE (30 1 150 1 10) HEATEL RS,
2 HPLC #il & [FEE-/K (80 : 200 13 2ILEW 1
(28.1mg). 5 (10.4mg) 12 (9.3 mg); Fr.3D £
il (200~300 H) kAT, DoA -
BERR 2.l (80 @ 10—30 : 10) #HATHEEEWENL, &
I S E AT A (R 4y B3 15 2L &4 4(13.7 mg)
16 (15.8mg). Fr.4 (51.69) 4 CisbEiko 5,
PLEFEE-7K (50 @ 50—100 : 0) BEATHAEEERENL, 753
6 ML (Fr. 4A~4F). 4B ZhElE (200~300
HD) M T, DA mEE-HiR B (70 -
10—20 : 10) HEATRREESEME, T4 HPLC i) 4% [ FF -
K (73127 15 3116&97 2 (10.9 mg). 3 (14.2 mg)
A7 (8.7mg); Fr.4C ZhEfik (200~300 H)
WEHEAT B, DA A BE-FEE (20 0 130 : 10D
BEATHEE DR, FABR R EA A (FED 758
BRELAY 8 (243 mg). Fr. 5 (49.3 ) £ Cighk
tBRE B, DLFFEE-/K (60 @ 40—100 : 0) #FHATHRE
Velt, 5% 4 NS (Fr. 5A~5D). 5B &K
(200~300 H)> ikt e, DUAmEE-BER &
fig (50 : 10—10 : 20> FATEEENL, FH4& HPLC
Hil & [ EE-7K (65 1 35) 1433016447 10 (18.4 mg)
AI11 (14.6 mg); Fr. 5D £HERE (200~300 H) #:
AT 5, DA BB R 8 (40 1 10—10 ©
30) HEATBEFE VR, FE4 HPLC il & [ EE-7K (60 :
40) 15E1HkEY 9 (21.5mg) A113 (7.6 mg).
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221 AN TMV B IER Pk fg Rk
—3 5~6 MR, BEEBCE 1 K. it
RAEYS 50 pg/mL ) TMV 4% 10 1 LR A
B v, JRATIE 0.5 he FEARMEHkE /N
4~6 FitT, TR FEEEM LAY S
TMV KITREVE 100 pL fENAEEA; 75— B
PR 50 pg/mL ) TMV 100 pL 4F 9 BHPE IR, B8
BRI B DMSO ¥ I 1 s (e,
2 h J5 TG HEACR R TH NI Peid . TG R
BES, 3~4 dERARHE TMV #1512, A
WEVESE 3 K.

R =1 — AR R B S P R PR S
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—E 5~6 MO, BEERE 1. R
TPk KNG 4~6 AT, b &R
WKW N RIREE, BRI — R A2
k&) 100 pL 1ERAFRA, 24 h J54e 1B
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Wik, MALREZEF, 3~4 d FiaatHE
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2.2.3 &N TMV KIRITIER Phidefa B 3
— I 5~6 ML, BEEE 1. AR
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AV 100 L AERALEE; 55— AR APHMEXT I R
Jiti 24 HLEE R M A R . DMSO ¥R I 7B A
FH. 2 h J5RATEE AR RSN i)
ALHIEES, 3~4d FHARIHE TMV )12,
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31 HHEE

&Y 1. AR AR; ESI-MS m/z: 593 [M+
Nal*, #fiE A% 70 s A 5705 43 F 3 Ca1HagO10;
IH-NMR (400 MHz, CDCls) o: 7.29 (1H, s, H-23),
7.13 (1H, s, H-21), 6.95 (1H, d, J = 16.0 Hz, H-1),
6.29 (1H, d, J = 16.0 Hz, H-2), 6.16 (1H, s, H-22),
5.87 (1H, d, J = 8.0 Hz, H-12), 5.62 (1H, dd, J = 8.0,
12.0 Hz, H-11), 5.37 (1H, s, H-30b), 5.25 (1H, s,
H-30a), 3.89 (1H, s, H-15), 3.72 (3H, s, 7-OCH3), 3.35
(1H, d, J = 8.0 Hz, H-5), 3.09 (1H, d, J = 8.0 Hz, H-9),
3.06 (1H, dd, J = 8.0, 12.0 Hz, H-17), 2.28 (1H, d, J =
16.0 Hz, H-60), 2.23 (1H, dd, J = 6.0, 12.0 Hz,
H-160), 2.19 (1H, dd, J = 8.0, 16.0 Hz, H-6p), 2.17
(3H, s, 12-OCOCHj3), 1.87 (1H, dd, J = 6.0, 12.0 Hz,
H-16p), 1.73 (3H, s, OCOCHz-11), 1.56 (3H, s, H-29),
1.30 (3H, s, H-19), 1.01 (3H, s, H-28), 0.91 (3H, s,
H-18); 3C-NMR (100 MHz, CDCls) &: 173.5 (C-7),
170.3 (12-OCOCHs), 169.9 (11-OCOCHj;), 166.6
(C-3), 148.4 (C-1), 142.5 (C-23), 140.2 (C-21), 136.6
(C-8), 121.2 (C-30), 121.1 (C-2), 122.0 (C-20), 111.1
(C-22), 835 (C-4), 74.2 (C-12), 71.0 (C-11), 71.0
(C-14), 59.5 (C-15), 53.2 (C-17), 52.3 (OCH3-7), 49.9
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(C-5), 46.1 (C-10), 45.0 (C-13), 37.7 (C-9), 34.8
(C-6), 33.4 (C-16), 30.1 (C-29), 22.7 (C-28), 22.2
(C-19), 20.4 (11-OCOCHS), 20.3 (12-OCOCHs), 13.4
(C-18). LA - %¥s 5 ki e A — 20, Wik
%) 1 4 nymania-3.

) 2: FERE: ESI-MS m/z: 785 [M+
Nal*, #fiEAHXT ¥ 762; 53F 3\ CagHs0Ou65
IH-NMR (600 MHz, CDCl) & 7.77 (IH, s,
COOH-11), 7.26 (1H, s, H-23), 7.19 (IH, s, H-21),
6.16 (1H, s, H-22), 6.00 (1H, dd, J = 10.8, 7.2 Hz,
H-11), 5.73 (1H, s, H-1), 552 (1H, d, J = 10.8 Hz,
H-12), 5.52 (1H, s, H-30a), 4.95 (1H, s, H-30b), 4.12
(1H, d, J = 12.0 Hz, H-28B), 4.01 (1H, m, H-2"), 3.97
(1H, d, J = 12.0 Hz, H-28q), 3.69 (3H, s, OCH3-7),
3.19 (1H, d, J = 3.0 Hz, H-2), 3.14 (1H, d, J = 7.2 Hz,
H-5), 3.00 (1H, m, H-17), 2.99 (1H, m, H-17), 2.93
(1H, s, H-9), 2.87 (1H, m, H-6a), 2.66 (1H, m, H-6p),
2.28 (1H, m, H-16a), 2.12 (3H, s, 28-OCOCH3), 2.07
(3H, s, 1-OCOCHs3), 2.05 (1H, m, H-16B), 2.00 (1H,
m, H-3'), 1.48 (1H, s, H-29), 1.46 (1H, m, H-4'a), 1.17
(1H, m, H-4'B), 0.86 (3H, d, J = 6.0 Hz, H-5'), 0.84
(3H, s, H-19), 0.83 (3H, s, H-18), 0.74 (3H, t, J = 6.6
Hz, H-6"); BC-NMR (150 MHz, CDCl3) J: 206.2
(C-15), 1749 (C-7), 1702 (C-3), 169.6 (28-OCOCHs),
169.6 (1-OCOCHs), 168.5 (C-1'), 160.3 (COOH-11),
143.1 (C-23), 140.6 (C-21), 137.8 (C-8), 125.6 (C-30),
122.9 (C-20), 1105 (C-22), 84.4 (C-4), 80.8 (C-1),
74.7 (C-14), 73.9 (C-2), 71.4 (C-11), 71.4 (C-12),
69.7 (C-28), 53.4 (OCH3-7), 51.3 (C-9), 51.3 (C-5),
49.7 (C-13), 46.7 (C-10), 41.4 (C-16), 38.0 (C-3)),
36.9 (C-17), 35.2 (C-2), 32.8 (C-6), 25.9 (C-29), 23.0
(C-5'), 22.9 (28-OCOCHs), 20.7 (1-OCOCHj), 15.2
(C-19), 15.2 (C-4", 13.0 (C-18), 11.5 (C-6'). LA I-¥L
P 50k HoE A — O, WK EREY 2 A
prieurianin,

e 3: FERA: ESI-MS m/z: 621 [M+
Na]*, i & #5705 i & 598; 43T 3K CaaHa600; *H-
NMR (600 MHz, CDCl3) &: 7.33 (1H, s, H-23), 7.15
(1H, s, H-21), 6.96 (1H, m, H-3"), 6.07 (1H, s, H-22),
5.15 (1H, t, J = 7.6 Hz, H-15), 4.95 (1H, t, J = 3.4 Hz,
H-3), 4.80 (1H, m, H-1), 4.80 (1H, m, H-7), 4.11 (1H,
d, J = 2.8 Hz, H-6), 4.08 (1H, m, H-12), 3.61 (1H, s,
H-28), 3.53 (1H, d, J = 8.8 Hz, H-17), 3.21 (3H, s,

OCHs-12), 2.86 (1H, d, J = 12.8 Hz, H-5), 2.74 (1H,
d, J = 8.4 Hz, H-9), 2.20 (1H, m, H-16a), 2.06 (1H, m,
H-2), 2.06 (1H, m, H-2p), 2.02 (1H, m, H-16p), 1.92
(3H, s, 3-OCOCHs), 1.91 (1H, s, H-5), 1.85 (3H, d,
J=6.8 Hz, H-18), 1.82 (1H, d, J = 6.8 Hz, H-4"), 1.63
(1H, m, H-11), 1.19 (1H, s, H-29), 1.19 (1H, s, H-30),
1.91 (1H, s, H-5"), 0.96 (3H, s, H-19); *C-NMR (150
MHz, CDCl3) &: 170.3 (OCOCHs-3), 166.8 (C-1'),
1433 (C-23), 142.0 (C-13), 138.8 (C-21), 138.4
(C-3"), 136.7 (C-14), 128.6 (C-2"), 128.1 (C-20), 109.7
(C-22), 101.3 (C-12), 77.8 (C-28), 75.0 (C-15), 73.8
(C-6), 716 (C-1), 715 (C-3), 70.7 (C-7), 54.9
(OCHs-12), 49.7 (C-8), 44.8 (C-17), 42.7 (C-4), 40.8
(C-10), 38.8 (C-5), 38.2 (C-16), 35.2 (C-9), 28.4
(C-11), 27.7 (C-2), 20.9 (OCOCH;-3), 20.4 (C-30),
19.3 (C-29), 16.6 (C-19), 16.4 (C-18), 14.6 (C-4),
12.0 (C-5"). DA F3¥E 5 Sk hol A — 5, ik
SEAE) 3 9 munronin L.

&Y 4: AERAR; ESI-MS miz: 621 [M+
Na]*, #fi & FAXT 4 & 598; 43 F 3\ CasHa609; 1H-
NMR (600 MHz, CDCls) &: 7.31 (1H, s, H-23), 7.28
(1H, s, H-21), 6.97 (IH, dd, J = 7.2, 6.0 Hz, H-3"),
6.42 (1H, s, H-22), 4.96 (1H, m, H-15), 4.95 (H, d,
J = 3.0 Hz, H-3), 474 (1H, t, J = 2.6 Hz, H-1), 4.61
(1H, s, H-12), 4.37 (1H, d, J = 2.4 Hz, H-7), 4.06 (LH,
dd, J = 12.6, 2.4 Hz, H-6), 3.60 (1H, d, J = 7.2 Hz,
H-28p), 3.59 (1H, d, J = 7.2 Hz, H-28a), 3.44 (1H, d,
J=9.0 Hz, H-17), 3.18 (1H, d, J = 10.2 Hz, H-9), 3.06
(3H, s, OCHs-12), 2.90 (1H, d, J = 12.6 Hz, H-5), 2.60
(1H, m, H-16a), 2.24 (1H, m, H-2p), 2.17 (1H, m,
H-20), 2.01 (3H, s, 3-OCOCHs), 1.95 (1H, d, J = 6.6
Hz, H-5"), 1.83 (1H, d, J = 7.2 Hz, H-4"), 1.77 (1H, m,
H-11a), 1.76 (3H, s, H-18), 1.64 (1H, m, H-16B), 1.60
(1H, m, H-11B), 1.35 (1H, s, H-30), 1.20 (IH, s,
H-29), 0.96 (3H, s, H-19); 3C-NMR (150 MHz,
CDCls) &: 1705 (3-OCOCHs), 167.0 (C-17), 144.7
(C-14), 143.0 (C-23), 139.3 (C-21), 139.1 (C-13),
136.8 (C-3'), 129.6 (C-2'), 128.9 (C-20), 110.7 (C-22),
98.2 (C-12), 78.2 (C-28), 7.0 (C-15), 74.1 (C-6), 73.6
(C-7), 71.8 (C-3), 71.0 (C-1), 54.1 (OCH3-12), 47.0
(C-17), 46.3 (C-8), 42.9 (C-4), 40.9 (C-10), 38.7
(C-5), 38.1 (C-11), 35.0 (C-9), 31.7 (C-16), 27.9
(C-2), 21.1 (3-OCOCH3), 20.9 (C-30), 19.9 (C-29),
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16.3 (C-18), 16.3 (C-19), 14.4 (C-4"), 12.1 (C-5"). LI
R S SRR IE A 0, WS EN ST 4N
12-O-methylvolkensin.

&Y 5: AERA; ESI-MS miz: 415 [M+
Na]*, #fi € #HXS 401 i & 392; 73§ 3 CosHoOas 1H-
NMR (400 MHz, CDCls) ¢: 6.57 (1H, d, J = 2.7 Hz,
H-14), 5.84 (1H, dd, J = 10.8, 17.6 Hz, H-15), 5.19
(1H, dd, J = 0.8, 10.8 Hz, H-16b), 5.18 (1H, dd, J =
0.8, 17.6 Hz, H-16a), 3.71 (1H, dd, J = 3.6, 12.0 Hz,
H-12), 2.57 (1H, dd, J = 4.8, 18.4 Hz, H-60), 2.28
(1H, d, J = 17.6 Hz, H-9), 2.26 (1H, d, J = 18.4 Hz,
H-6a), 1.86 (1H, m, H-11p), 1.76 (1H, m, H-1B), 1.56
(1H, m, H-11a), 1.55 (1H, m, H-3p), 1.54 (1H, m,
H-2), 1.52 (1H, m, H-5), 1.20 (1H, m, H-30), 1.19
(1H, m, H-1a), 1.09 (3H, s, H-17), 0.88 (3H, s, H-19),
0.85 (3H, s, H-18), 0.85 (3H, s, H-20); 13C-NMR (100
MHz, CDCls) 6: 200.7 (C-7), 1435 (C-15), 142.9
(C-14), 135.1 (C-8), 115.1 (C-16), 73.2 (C-12), 51.2
(C-9), 50.4 (C-5), 44.0 (C-4), 41.7 (C-3), 38.7 (C-1),
37.5 (C-6), 36.2 (C-10), 33.2 (C-13), 32.6 (C-18), 26.7
(C-11), 21.1 (C-19), 18.6 (C-2), 17.9 (C-17), 138
(C-20). LA EHE S SCBRRGE R A — B8, W e
A4 5 9 12-hydroxyisopimara-8(14),15-dien-7-one.

&Y 6: FIERAR; ESI-MS m/z: 373 [M+
Na]*, #fi & %S 4315 & 3505 43 F 3\ C21H3404; H-
NMR (400 MHz, CDCls) &: 5.70 (1H, s, H-14), 4.24
(1H, s, H-6), 3.71 (1H, d, J = 5.2 Hz, H-7), 3.71 (3H,
s, OCHsz-15), 2.23 (1H, m, H-12p), 2.21 (1H, m,
H-11p), 2.20 (1H, m, H-12a), 2.19 (1H, m, H-16),
2.18 (1H, m, H-110), 1.81 (3H, s, H-17), 1.76 (1H, m,
H-1B), 1.56 (1H, m, H-2), 1.43 (1H, m, H-3p), 1.37
(1H, m, H-5), 1.31 (3H, s, H-18), 1.21 (1H, m, H-3a),
1.21 (3H, s, H-19), 1.15 (1H, m, H-1a), 1.02 (3H, s,
H-20); *C-NMR (100 MHz, CDCl3) 6: 167.4 (C-15),
160.5 (C-13), 145.7 (C-9), 125.2 (C-8), 115.0 (C-14),
76.3 (C-7), 71.9 (C-6), 51.1 (OCH3-15), 49.5 (C-5),
43.0 (C-3), 40.8 (C-12), 39.7 (C-10), 39.5 (C-1), 33.9
(C-20), 33.7 (C-4), 26.7 (C-11), 24.4 (C-19), 21.7
(C-18), 19.3 (C-2), 19.1 (C-16), 18.1 (C-17). LA %k
P 5 OCERROE S A —F, SR ENEY) 6 N
munronin R.

&Y 7: AERAR; ESI-MS m/z: 357 [M+
Na]*, #fi e FAX%F 431 i & 334; 43 F 3\ C21H3403; H-

NMR (400 MHz, CDCls) 6: 4.01 (1H, d, J = 3.0 Hz,
H-4), 3.63 (1H, m, H-3), 2.17 (1H, dd, J = 7.5, 18.5
Hz, H-15a), 2.09 (1H, dd, J = 2.5, 15.0 Hz, H-1a),
1.88 (1H, m, H-12a), 1.75 (1H, dd, J = 13.5, 18.5 Hz,
H-15B), 1.74 (1H, m, H-7a), 1.70 (1H, m, H-2a), 1.66
(IH, m, H-17), 1.64 (1H, m, H-11a), 1.61 (1H, m,
H-8), 1.54 (1H, m, H-20a), 1.41 (1H, m, H-11p), 1.40
(IH, m, H-2B), 1.39 (1H, m, H-6), 1.36 (1H, m,
H-12p), 1.31 (1H, m, H-14), 1.18 (1H, d, J = 2.5Hz,
H-1p), 1.14 (1H, m, H-5), 1.11 (1H, m, H-20p), 1.03
(3H, s, H-19), 0.99 (1H, m, H-7B), 0.99 (3H,t,J =4.5
Hz, H-21), 0.74 (1H, m, H-9), 0.67 (3H, s, H-18); 13C-
NMR (100 MHz, CDCls) ¢: 219.9 (C-16), 72.3 (C-3),
70.0 (C-4), 65.4 (C-17), 55.2 (C-9), 50.5 (C-14), 45.3
(C-5), 42.8 (C-1), 42.2 (C-13), 38.5 (C-15), 38.3
(C-12), 355 (C-10), 33.9 (C-8), 324 (C-2), 32.1
(C-7), 28.1 (C-6), 20.8 (C-11), 17.6 (C-20), 14.5
(C-19), 13.5 (C-18), 13.5 (C-21). LA ¥l 5 kiR
EHRA—HW, WEELEY T N 3BAB-
dihydroxypregnan-16-one.

&Y 8: FIkyAR; ESI-MS m/z: 337 [M+
Na]*, & FIXT 401 i & 314; 43 F 3\ CaHz002; H-
NMR (400 MHz, CDCls) 6: 6.53 (1H, g, J = 8.0 Hz,
H-20), 2.25 (1H, m, H-12a), 2.18 (1H, dd, J = 7.6,
17.0Hz, H-15a), 1.97 (1H, dd, J = 14.6, 17.0 Hz,
H-15B), 1.86 (3H, d, J = 8.0 Hz, H-21), 1.76 (1H, m,
H-2a), 1.73 (1H, m, H-11a), 1.72 (1H, m, H-8), 1.70
(1H, m, H-1a), 1.69 (1H, m, H-7a), 1.68 (1H, m,
H-4a), 1.65 (1H, m, H-12p), 1.48 (1H, m, H-11p),
1.46 (1H, m, H-14), 1.35 (1H, m, H-5), 1.33 (1H, m,
H-2B), 1.30 (1H, m, H-4p), 1.06 (3H, s, H-18), 1.04
(3H, s, H-19), 0.97 (1H, m, H-1B), 0.91 (1H, m,
H-7B), 0.89 (IH, m, H-9); ¥C-NMR (100 MHz,
CDCls) 4: 211.6 (C-3), 206.2 (C-16), 147.7 (C-17),
129.2 (C-20), 53.4 (C-9), 49.8 (C-14), 46.5 (C-5), 44.5
(C-4), 433 (C-13), 38.1 (C-12), 38.0 (C-15), 37.8
(C-2), 36.1 (C-1), 35.7 (C-10), 34.0 (C-8), 31.6 (C-7),
28.6 (C-6), 21.1 (C-11), 17.6 (C-18), 13.2 (C-21), 11.4
(C-19). LA EH¥E 5 CHRIRkIE I A — 08, s
th5%) 8 A (E)-aglawone-3-one.

&Y 9: AR AR; ESI-MS m/z: 467 [M+
Nal*, #fiE X7+ & 444; 43130 CorH2sN204;
'H-NMR (600 MHz, CDCls) é: 7.76 (2H, d, J = 6.0
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Hz, H-2', 6'), 7.56 (1H, t, J = 7.2 Hz, H-4"), 7.48 (2H,
t, J = 7.6 Hz, H-3', 5'), 7.33~7.09 (10H, m, H-2"~
6",2"~6"), 6.77 (1H, d, J = 8.4 Hz, H-5), 5.98 (1H,
d, J = 9.6 Hz, H-5), 4.80 (1H, m, H-7), 4.37 (1H, m,
H-4), 3.97 (1H, dd, J = 12.0, 4.8 Hz, H-3B), 3.85 (1H,
dd, J=12.0, 4.8 Hz, H-3a), 3.26 (1H, dd, J = 12.0, 6.0
Hz, H-10p), 3.10 (1H, dd, J = 12.0, 6.0 Hz, H-100),
2.81 (2H, m, H-11), 2.05 (3H, s, H-1); *C-NMR (150
MHz, CDCls) §: 170.8 (C-2), 170.2 (C-6), 167.1
(C-9), 136.7 (C-1"), 136.6 (C-1"""), 133.6 (C-1"), 131.9
(C-4", 129.3 (C-3"), 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 (C-6"), 128.6 (C-2"), 128.6 (C-6), 128.6 (C-2""),
128.6 (C-6"), 127.2 (C-4"), 126.8 (C-4""), 64.6 (C-3),
55.0 (C-7), 49.4 (C-4), 38.4 (C-10), 37.4 (C-10), 20.8
(C-1). DL RS SCBRE R A — 31, #s el
4 % 9 A N-(N-benzoyl-S-phenylalaninyl)-S-
phenylalaninol acetate.

&) 10: AR ESI-MS m/z 529 [M+
Na]*, #fiEAX 4+ & 506; 43T 3\ Ca2HaoN204;
!H-NMR (600 MHz, CDCl3) d: 7.71 (1H, d, J = 7.2
Hz, H-2"), 7.69 (1H, d, J = 7.2 Hz, H-6"), 7.67 (1H, d,
J =72 Hz, H-2""), 7.65 (1H, d, J = 7.2 Hz, H-6""),
753 (1H, t, J = 7.6 Hz, H-4""), 7.21~7.46 (16H, m,
H-3'~5', 2"~6", 2""~6", 3""~5""), 6.70 (1H, d,
J = 8.4 Hz, H-4), 6.59 (1H, d, J = 6.4 Hz, H-7), 4.94
(1H, g, J = 6.8 Hz, H-6), 4.63 (1H, m, H-3), 4.05 (1H,
dd, J =44, 11.6 Hz, H-2), 3.32 (1H, dd, J = 6.4, 14.0
Hz, H-10); *C-NMR (150 MHz, CDCls) §: 171.9
(C-5), 167.4 (C-8), 167.2 (C-1), 137.1 (C-1""), 135.7
(C-17), 134.1 (C-17), 133.2 (C-1""), 132.0 (C-4""),
1314 (C-4"), 129.3 (C-3"), 129.3 (C-3"), 129.1
(C-5"), 129.1 (C-5"), 128.8 (C-6""), 128.8 (C-6""),
128.8 (C-2"), 128.7 (C-2'), 128.7 (C-2'"), 128.7
(C-6"), 128.6 (C-6"), 128.4 (C-2'), 127.4 (C-4"), 127.1
(C-5), 127.1 (C-3""), 127.1 (C-5""), 127.0 (C-3),
126.8 (C-4""), 65.3 (C-2), 54.5 (C-6), 50.2 (C-3), 37.5
(C-9),37.2(C-10). LA s 5 CihfiE FA—3lel,
% ek &4 10 N N-(N-benzoyl-S-phenylalaninyl)-
S-phenylalaninol benzoate.

&Y 11 FEEHK; ESI-MS m/z: 415 [M+
Na]*, #fi & FIXT 4315 & 392; 43 F 3\ CosHzg04; 1H-
NMR (400 MHz, CDCls) 6: 7.76 (1H, d, J = 8.4 Hz,

H-5), 7.07 (1H, s, H-6), 7.07 (1H, s, H-6"), 6.55 (1H,
d, J = 8.4 Hz, H-5"), 6.20 (1H, s, H-2"), 5.36 (1H, dd,
J =32, 12.8 Hz, H-2), 5.36 (1H, t, J = 6.0 Hz, H-2""),
5.35 (1H, 1, J = 6.0 Hz, H-2"), 3.43 (2H, d, J = 7.2 Hz,
H-1"), 3.38 (2H, d, J = 7.2 Hz, H-1"), 3.04 (1H, dd,
J = 3.0, 16.8 Hz, H-3p), 2.83 (1H, dd, J = 7.2, 16.8
Hz, H-30), 1.78 (3H, s, H-4""), 1.78 (3H, s, H-5""),
1.74 (3H, s, H-4"), 1.74 (3H, s, H-5"); 13C-NMR (100
MHz, CDCls) §: 191.7 (C-4), 161.3 (C-7), 160.9
(C-8a), 152.9 (C-4'), 135.2 (C-3™), 134.7 (C-3"),
130.7 (C-1"), 127.3 (C-2"), 127.3 (C-3'), 126.5 (C-5),
125.7 (C-6), 125.7 (C-6'), 121.7 (C-2"), 121.0 (C-2""),
115.0 (C-8), 114.5 (C-4a), 110.4 (C-5'), 79.7 (C-2),
44.1 (C-3), 29.7 (C-1), 25.8 (C-4"), 25.8 (C-4™),
22.3 (C-1"), 17.9 (C-5"), 17.9 (C-5""). L\ E¥dE 5
BRI A — 0, MU LAY 11 4 glabrol.

&Y 12: AEKHAKR: ESI-MS: m/z 441 [M+
Na]*, #fiE X7 7 & 418; 43T 3 Co2H260s; H
NMR (400 MHz, CDCls) &: 6.60 (1H, s, H-2'), 6.60
(1H, s, H-2"), 6.60 (1H, s, H-6"), 6.60 (1H, s, H-6"),
475 (1H, d, J = 3.4 Hz, H-2), 4.75 (1H, d, J = 3.4 Hz,
H-6), 4.32 (1H, dd, J = 7.2, 5.5 Hz, H-4a), 4.32 (1H,
dd, J = 7.2, 5.5 Hz, H-80), 3.94 (6H, s, 3,3"-OCHy),
3.92 (3H, s, 5-OCHj3), 3.91 (3H, s, 5"-OCHa), 3.85
(1H, m, H-4p), 3.85 (1H, m, H-8); 3C-NMR (100
MHz, CDCl3) &: 147.2 (C-5'), 147.2 (C-5"), 147.2
(C-3"), 147.2 (C-3"), 134.3 (C-4"), 134.3 (C-4"), 132.1
(C-1%, 132.1 (C-1"), 102.7 (C-2'), 102.7 (C-2"), 102.7
(C-6), 102.7 (C-6"), 86.1 (C-2), 86.1 (C-6), 71.8
(C-4), 71.8 (C-8), 56.4 (3'-OCHa), 56.4 (3"-OCHj),
56.4 (5'-OCHs), 56.4 (5”-OCH3), 54.4 (C-1), 54.4
(C-5). LA FHHE S SClfHhoE B A — 320, e fl
A9 12 2~ syringaresinol..

& 13: Ak A; ESI-MS miz: 279 [M+
Na]*, #fi € #HXS 431 & 2565 43§ 3\ C13H200s; 1H-
NMR (600 MHz, CDCls) §: 6.90 (1H, s, H-6), 6.53
(1H, s, H-3), 4.42 (1H, d, J = 6.0 Hz, H-7), 3.85 (3H,
s, 4-OCHs), 3.83 (3H, s, 5-OCHs), 3.81 (1H, s, H-8),
3.78 (3H, s, 2-OCHjs), 3.23 (3H, s, 7-OCHs), 1.01 (1H,
d, J = 6.4 Hz, H-9); 3C-NMR (150 MHz, CDCls) ¢:
152.7 (C-2), 149.3 (C-4), 143.6 (C-5), 118.3 (C-1),
111.1 (C-6), 97.4 (C-3), 81.7 (C-7), 71.8 (C-8), 57.4
(7-OCHg), 56.7 (2-OCHs), 56.7 (5-OCHs), 56.3
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(4-OCHs), 18.0 (C-9). LA % 5 k4o B A —
A, S EEY) 13 4 7-methoxy-8-hydroxy-
dihydroasarone.
32 HLTMV SEMSEIRGER

S E AR B AR R A S 1~13 1)
PLTMV JEPESE LR 1, WBILTE PSS R A, b
A 1~3. 5. 9~12 MiHE S TTHEER, &£
HX el STER AN RRE I T 88 RIS TR
E, WEW1. 3. 4. 10, L1 T THEER, ke
Y 2.5 STEEREMEY HRUEWHKTTE
HER, RUMLEY 1~5. 10, 11 fE5 S E RS
VIR BB R MWIRTT ARG, (a1,
4. 5. W mTTHER, WaEW?2. 3. 9. 12 f7
MAERMY, KUPMLAEY 1~5. 9. 11, 12 feEE
TER T, AmmE B WIS PER 1Cs
HERRE, tbEW 1. 2. 3. 5. 9~12 B
e TMV 3. SR ERITEE R B EMRT
RES SR ERAR MY R B PR 2, [FRIR RefE
HTWieE, NEWEE, e 1f2)ET A B3
FREGET R, a3 M4 ]8T C IR

=1 LA 1~13 B TMV 5ET
Table 1 Antiviral activities of compounds 1-13 against
tobacco mosaic virus

o HH121% ICs0
BAECR S RIRCRE RITRR S (neml™)
1 94.12+457 55.44+532 60.68+3.40 17.2
2 69.52+5.02 47.52+2.70 44.68+3.69 313
3 87.85+3.86 66.01+3.68 43.72+2.89 20.6
4 33.83+£4.09 52.47+3.62 56.81+3.28 —
5 67.84+£5.03 4857263 50.62+3.45 33.7
6 2328+4.09 18.93+3.81 17.93+3.42 —
7 21.42+356 25.18+4.32 30.12+2.67 —
8 20.83+£249 21.72+2.03 25.66+2.71 —
9 83.65+3.18 38.02%+4.54 49.13+3.42 19.8
10 82.91+3.68 50.284+1.78 40.58+4.05 216
1 85.34+254 55.61+4.09 58.93+2.37 255
12 66.23+3.15 35.38+2.14 45.40+2.95 316

13 31594237 16.39+4.42 20.67+3.17 —
THEER 46651272 45361489 4156+433 512

TR AR AR Y, EDFEKEE: 250 ug/mL, °200
pg/mL, ©200 pg/mL, @ CAEIALTE M2 1Cso {H
Ningnanmycin was used as positive control drug, 2 50 ug/mL, ® 200

ug/mL, €200 ug/mL, ¢ determination of ICsq by inactivation effect

B E, U RIS BT R P UE Y R
e ARHE. —Witb &Y. —IRRLAY. EEL S
VIBEREVS S AT Y RGP ARE R R, AR
TEFTWiEE, RARGEMPUEYERT), FEH
MR E S 2 R .
4 g

T8k B 2 R 5 v BREHE ) 5 B
HEARRA R o B AR 3 13 MR G,
EY 5. 7~13 AEXRMNZED T 8155, X
&Y 1~13 #4750 TMV IEHERR, RIULEY)
1~3. 5. 9~12 BARERPL TMV 35, gt
ST RAY TRER. B ERZBUEY.
T EY . MCRLAEY). EE S RERE TS S
N ESRASHEY) R A PUEAER T, MR T
2, HARGRMPUEYRER], IESERE
VPR YDA BE S M T BE AR ZE SR BB A OC . ARt
RERFR T 2B E KA 22 o S g
W2, RHSE—DR T K e T EIB .

RBAR ARG EFE SR
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