2025 4E 8 A HoR 2 August 2025

47 FE/ Chinese Traditional Patent Medicine Vol. 47 No. 8
[R5 5#7 ]

WERMHERSRERSLEEHRR

woo&',  EFEmY, &', wAXP, EEFR, KE#H', ¥ B, FEMHN,
e

(1. THPEHAAFARFAFANZTHELELLE, LHE &5 330004; 2. THEBRTEAFHFiT,
LT B & 330013; 3. IHFEHAFFHRRESREHFZFS, ILH &5 330004)

WE: BB WIS Drynaria fortunei (Kunze) J. Sm. MR Ab 24 i oy BB ATEYE, % R ODS-AQ-HG,
Sephadex LH-20 FI>Ffil # HPLC #EAT 705 alifl, AR IR R 5 38 K0d 2 I AL 5 Wi 4544 . SRJH DPPH 355
PUEALTE T, SR NP rEEE 15 MUEY), S NI -3-0- 88 R (1) | 20U RIEE (2), 1hZs
f3-3, 7-—-0-a-L-FRZEHHT (3) . E=EH (4) . BEFANEBE (5) . trichothecene analogue (6) . 2, 2- [bis-4- (2, 3-
dihydroxypropoxy) phenyl] propane (7). maculatin (8) . trichothecin (9), 4- [ (Z) -but-2-enoyloxy] -8-chloro-12-
hydroxy-7, 13-epoxytrichothec-9-ene (10) . 8-deoxy-trichotecin (11) . B-4F §§ B (12) ., S ® MH (13) ., B[fE =2 H
(14) . samwinol (15), M MRZERBEWXT DPPH A i F K IC, H5351°4 (0.072+0.005) . (0.287+0.012) mg/mL,
it AW, 2, 5~11, 15 HEWNZAEY P A 2], MM B HR B AT

KR M, i Ay e e LR LIEE

FESES. R284.1 XHRFRAERG. A XEHS: 1001-1528(2025)08-2587-06

doi ; 10. 3969/j.issn.1001-1528. 2025. 08. 016

Chemical constituents from the leaves of Drynaria fortunei and their
antioxidant activity

CHEN Xin',  WANG Jia-cheng, LIU Yan-yan',  ZHANG Yong-wen’*, MU Ze-jing’,

ZHANG Hai-yan',  PENG Yu’,  WAN Tong-lin',  LIANG Yong-hong'"

(1. Key Laboratory of Modern Preparations of Traditional Chinese Medicine, Ministry of Education, Jiangxi University of Chinese Medicine, Nanchang
330004, China; 2. School of Pharmacy, Jiangxi Science and Technology Normal University, Nanchang 330013, China; 3. Research Center for
Traditional Chinese Medicine Resources and Ethnic Minority Medicine, Jiangxi University of Chinese Medicine, Nanchang 330004, China)

ABSTRACT: AIM To study the chemical constituents from the leaves of Drynaria fortunet (Kunze) J. Sm.
and their antioxidant activity. METHODS  ODS-AG-HG, Sephadex LH-20 and semi-preparative HPLC were
used for separation and purification, then the structures of obtained compounds were identified by physicochemical
properties and spectral data. The antioxidant activity was determined by DPPH mothod. RESULTS Fifteen
compounds were isolated and identified as kaempferol-3-O-neohesperidoside (1), dihydrodehydrodiconiferyl
alcohol (2), kaempferol-3, 7-di-O-a-L-rahmnoside (3), astragalin (4), loliolid (5), trichothecene analogue
(6), 2, 2- [ bis-4- (2, 3-dihydroxypropoxy) phenyl] propane (7), maculatin (8), trichothecin (9), 4-
[ (Z) - but-2-enoyloxy ] -8-chloro-12-hydroxy-7, 13-epoxytrichothec-9-ene (10), 8-deoxy-trichotecin (11),
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B-sitosterol (12), daucosterol (13), afzelin (14), samwinol (15). The IC, values of the leaf and rhizome

extracts against DPPH free radicals were ( 0.072 + 0.005),

(0.287 £ 0.012) mg/ml,

respectively.

CONCLUSION Compounds 1, 2, 5-11, 15 are isolated from this plant for the first time. The leaves of D.

fortunet exhibit strong antioxidant activity.

KEY WORDS: Drynaria fortunei ( Kunze) J. Sm.; leaf; chemical constituents; isolation and identification;

antioxidant activity

Witk Drynaria fortunei (Kunze) J. Sm. “A7/KJE
HR R RS, FESG TR T, R
ML WIAEEER A, 2020 4ERR (REZGEY 0%k,
HARZENT AZY, #oNEwsh, ZiHDIR&A, BA
JrOnIbgE . ANE R SNAIH R EEAE DA, AR
IR, AN P A Y |
flG > BT REM EEM ., T EANN
MTATX B AN TR, ELE BRI IR A T
ABRIR, WO AR B RN R R s D R = (H
HARZG FHER AL MBR - B RAF s ER . S F LA
25 B A A AR 245 RO, AR T4 KRG
WORAT RS . HHET, WA 2E 1 i o
B, RIATF S LA TR 3R I 85, X%t
R Y (BT B A TR PEDEA T IR, LA oA
it —25 B A o A 2y BT S 4R 5 %

1 W8

Ascend ™5 ARIL (600 MHz, 1% [E Bruker
/N7l ) 3 EASY-NIc1000 LTQ-Orbitrap Elite Ji 3% 1%
( 25 Thermo /A H]) ; Waters 2695 5380 AH 5L
1 2996 PDA Kl #% (5 [E Waters 23 H]) 5 Agilent
1260 R0 (35 (35 Agilent 22 H]) 3 YMC-
Pack ODS-AQ12S05-2510WT = il £ (3 3% A (250
mmXx 10 mm, 5 pm) ., YMC-Pack ODS-AQ12S05-
2546WT 73 HT 435 4E (250 mmx4.6 mm, 5 pm) .
R JZ MR YMC # GEL ODS-AQ-HG (s-50 pm,
12 nm) ( HAS YMC A #]); N1100 JEf% 2% K& AL
( H AR 5t Ak 25 ik #k =025 41 ) 5 Sephadex LH-20
HOR OBEBE R (3% B GE Healthcare 73 #]);
SK5200LH @AY (LR A S A BRAA])
BS124S LRV (HEEFEZHIAH)

1, - 2R3 293 F (DPPH, AR atfbal T
Wk 2t s HEE (o302, VEBERA A IR
NE) WEE (@5, SEE Tedia AR]); 2K
(BTG G AT FRA R o

bR T 2024 4F 4 Ak B VLPEA e B i
BRI BT INFEIX, VTP o BE 25 K2R 55 R Rl
AR Y R K e B B BR JE A WM R Drynaria
2588

fortunei (Kunze) J. Sm. By,
2 REENEHE

A SRRtk nt, ki, 5 16 B, B
Wtk 500 g, 1 000 mL HIEEHE S (4R 59
kHz) 2S5 ¥, £ 30 min, &R, i
&, WUEWYE, 15IRE 35 g, RE L ODS-AQ-HG
S HE 3 43 B, DA AR R A0 4 B (10%
20% . 30% . 40% . 50% . 60% . 70% . 80% .
90% . 100% ) BREEVEML, 28 HPLC Kx U 4r#r & JF
WAEAARLRL 5, 48 Sephadex LH-20 4355, 153 8 4~
Wisr FrA~FrH, FrA £ 4 HPLC (ARiE 1.5
ml/min, KK 210 nm) 235, L 60% H EEvE
B, 3461 (5 mg, t,=40.3 min) . 2 (2 mg,
ty=45.6 min) 3 (6 mg, t,=67.8 min), FiB &
Hil % HPLC 438 (MRBUf = 1.5 mL/min, A% 003
£ 210 nm), DL 45% HEEVERL, G5 4 (3
mg, t, =40.1 min #1 15 (2 mg, ¢, =35.5 min),
FrC 8l £ HPLC (AR & 1.5 mL/min, 0
£ 210 nm) 438, L 60% FEEGENG, fS1bEW 5
(2 mg, t, =34.5 min) fl 6 (3 mg, t, =37.5
min) , FrD £l HPLC (/AU 1.5 mL/min,
REIE K 210 nm) 4385, DL 60% HEEpERL, 151k
BT (2 mg, 1,=26.0 min) , 8 (2 mg, 1,=28.8
min) 19 (6 mg, t, =37.5 min), FrE 2l %
HPLC (MAFFi&E 1.5 mL/min, KK 210 nm)
IrEs, LL70% HEEpEN, MAEY 10 (1 mg, 1=
43.6 min) 11 (4 mg, t,=44.5 min), FrF~FrH
3 AL A A S ke 4R S AL A& 12 (15 mg) |
13 (13 mg) ., 14 (20 mg),
3 gk TE

k&Y 1. ¥ O 8K, ESI-MS m/z; 595.1
[M+H]*,'"H-NMR (600 MHz, CD,0D) §&: 6.45
(1H, s, H-6), 6.74 (1H, s, H-8), 5.55 (1H,
s, H-1"), 8.06 (2H, d, J=8.8 Hz, H-2", 6'),
5.32 (1H, d, J=7.3 Hz, H-1"), 6.87 (2H, d,
J=8.8 Hz, H-3’, 5'), 1.23 (3H, d, J=6.2 Hz,
H-6");" C-NMR (150 MHz, CD,0D) &: 122.5
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(C-1"), 158.1 (C-2), 135.7 (C-3), 162.9 (C-
5), 159.7 (C-9), 99.8 (C-6), 163.6 (C-7),
179.7 (C-4), 95.5 (C-8), 107.5 ( C-10),
132.4 (C-2', 6'), 116.3 (C-3", 5'), 162.1
(C-4"), 100.6 (C-1"), 78.5 (C-2"), 78.0 (C-
3"), 71.3 (C-4"), 75.8 (C-5"), 62.6 (C-6"),
103.6 ( C-1"), 72.1 (C-2"), 71.7 ( C-3"),
73.6 (C-4"), 71.4 (C-5"), 18.1 (C-6"), LI |
a5k (7] IEEAR -2, B I
13 -3-0-8THs KT .

&Y 2. ICEMIRY), ESI-MS m/z: 359. 1
[M+H]*,'"H-NMR (600 MHz, CD,0D) &: 3.47
(1H, dt, J=6.3, 6.0 Hz, H-8), 5.51 (1H, d,
J=6.3 Hz, H-7), 6.81 (1H, dd, J=8.0, 2.0
Hz, H-6), 6.95 (1H, d, J=2.0 Hz, H-2),
6.94 (1H, d, J=1.8 Hz, H-2"), 6.92 (1H, d,
J=1.8 Hz, H-6'), 3.77 (2H, m, H-9), 6.53
(1H, d, J=15.8 Hz, H-7"), 6.22 (1H, dt, J=
15.8, 6.0 Hz, H-8'), 4.18 (2H, dd, J=6.0,
1.5Hz, H-9"), 6.75 (1H, d, J=8.0 Hz, H-5),
3.80 (3H, s, 3-OCH,), 3.8 (3H, s, 3'-
OCH,) ;" C-NMR (150 MHz, CD,0D) §&: 55.2
(C-8), 56.4 (3-OCH,), 56.7 (3’-OCH,), 63.9
(C-9'), 145.5 (C-3"), 64.9 (C-9), 89.3 (C-
7), 110.5 (C-2), 112.0 (C-2"), 116.2 (C-5),
116.5 (C-6'), 119.7 (C-6), 127.5 ( C-8"),
130.3 ( C-5"), 132.0 (C-7'), 134.5 (C-1),
132.6 (C-1"), 149.1 (C-3), 147.6 (C-4),
149.3 (C-4"), DA &M 5 3cmk [8] A —
B, MO R A E AR,

&Y 3. Him @i RS &, ESI-MS m/z:
601.1 [M+Na]*,'H-NMR (600 MHz, CD,0D) §:
0.91 (3H, d, J=5.8 Hz, H-6"), 1.23 (3H, d,
J=6.2 Hz, H-6"), 5.37 (1H, d, J=1.6 Hz, H-
1"), 5.54 (1H, d, J=1.8 Hz, H-1"), 7.77
(2H, d, J=8.7 Hz, H-2', 6'), 6.45 (1H, d,
J=2.1Hz, H-6), 6.76 (1H, d, J=2.1 Hz, H-
8), 6.91 (2H, d, J=8.7 Hz, H-3", 5);"C-
NMR ( 150 MHz, CD,0D); &: 17.7 ( C-6"),
18.1 (C-6"), 71.3 (C-2"), 71.7 (C-3"), 71.9
(C-5"), 72.1 (C-5", 3", 2"), 73.2 (C-4"),
73.6 (C-4"), 95.6 (C-8), 99.9 (C-1"), 100.5
(C-6), 103.5 (C-1"), 107.6 (C-10), 116.7
(C-3", 5"), 163.0 (C-5), 122.2 (C-1'), 132.0

(C-2', 6"), 136.4 (C-3), 158.1 (C-2), 159.9
(C-9), 163.5 (C-7), 162.2 (C-4"), 179.8 (C-
4), U EBIES3CHR (9] fiEHA -2, e
FILZS -3, 7--0-a-L-FRZSHETT

EW 4. B O AR, ESI-MS m/z: 449.1
[M+H]*,'"H-NMR (600 MHz, CD,0D) §: 7.96
(2H, d, J=8.8 Hz, H-2", 6'), 6.79 (2H, d,
J=8.8 Hz, H-3', 5'), 6.30 (1H, d, J=1.7 Hz,
H-8), 6.11 (1H, d, J=1.7 Hz, H-6), 5.17
(1H, d, J=7.3 Hz, H-1"), 3.60 (1H, dd, J=
11.9, 2.3 Hz, H-6"a), 3.43 (1H, dd, J=11.9,
5.5 Hz, H-6"b), 3.43 (2H, m, H-3", 4"), 3.20
(1H, m, H-2"), 3.11 (1H, ddd, J=9.8, 5.6,
2.2 Hz, H-5");"C-NMR (150 MHz, CD,0D) §:
179.5 (C-4), 166.2 (C-7), 163.0 ( C-5),
161.6 ( C-4"), 159.1 (C-9), 158.5 ( C-2),
135.4 (C-3), 71.3 (C-4"), 132.3 (C-2", 6'),
122.8 (C-1"), 116.1 (C-3", 5'), 105.7 ( C-
10), 104.0 (C-1"), 100.0 (C-6), 94.8 (C-8),
78.4 (C-5"), 78.0 (C-3"), 75.7 (C-2"), 62.6
(C-6"), DA%l 530k [10] i A —2,
TS E N R BIEH

k&Y 5. &R JC @4, ESI-MS m/z.
197.1 [M+H]*,"H-NMR (600 MHz, CD,0D) §:
1.25 (3H, s, H-10), 1.44 (3H, s, H-9),
1.51 (1H, dd, J=14.4, 3.7 Hz, H-2b), 1.71
(1H, dd, J=13.4, 4.0 Hz, H-4b), 1.74 (3H,
s, H-11), 1.97 (1H, dit, J=14.4, 2.6 Hz, H-
2a), 2.40 (1H, dt, J=13.6, 2.8 Hz, H-4a),
4.19 (1H, m, H-3), 5.73 (1H, s, H-7);"C-
NMR (150 MHz, CD,0D) &: 27.0 (C-9), 27.4
(C-11), 31.0 (C-10), 37.2 (C-1), 46.4 (C-
4), 48.0 (C-2), 67.3 (C-3), 89.0 (C-5),
113.3 (C-7), 174.5 (C-8), 185.70 (C-6), W
FEAR SR [11] HaEEAR -2, HE e N R
ZFNEE,

k&Y 6. KA, ESI-MS m/z: 351.2
[M+H]*,'"H-NMR (600 MHz, CD,0D) §&: 0.92
(3H, s, H-14), 1.02 (3H, s, H-15), 1.82
(3H, s, H-16), 2.12 (3H, dd, J=7.3, 1.8
Hz, H-4"), 2.18 (1H, m, H-3b), 2.28 (1H,
dd, J=14.8, 8.2 Hz, H-3a), 3.64 (1H, d, J=
11.6 Hz, H-13b), 3.70 (1H, d, J=5.8 Hz, H-
11), 3.77 (1H, brs, H-7), 3.80 (1H, d, J=
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11.6 Hz, H-13a), 3.82 (1H, brs, H-8), 4.06
(1H, d, J=5.0 Hz, H-2), 5.53 (1H, dd, J=
8.5, 3.9 Hz, H-4), 5.54 (1H, d, J=4.3 Hz,
H-10), 5.81 (1H, dq, J=11.4, 1.8 Hz, H-
2'), 6.39 (1H, dq, J=11.4, 7.2 Hz, H-3");
BC-NMR (150 MHz, CD,OD) &: 7.0 (C-14),
15.7 (C-4"), 15.9 (C-15), 20.7 (C-16), 37.9
(C-3), 39.9 (C-6), 50.9 (C-5), 67.8 (C-13),
71.2 (C-11), 72.9 (C-8), 74.7 (C-12), 75.7
(C-4), 78.2 (C-7), 83.9 (C-2), 121.6 (C-
2"y, 121.7 (C-10), 138.6 (C-9), 146.7 (C-
3"), 167.9 (C-1"), DL EEIESSCHk [12] #i®iE
FEAR—FY, B E N trichothecene analogue,

k&Y 7. A @K K, ESI-MS m/z; 399.2
[M+Na]*,"H-NMR (600 MHz, CD,0D) &: 7.09
(4H, d, J=8.8 Hz, H-3, 5), 6.80 (4H, d,
J=8.8 Hz, H-2, 6), 3.95 (6H, m, H-7, 8),
3.67 (4H, m, H-9), 1.58 (6H, s, H-11);"C-
NMR (150 MHz, CD,0D) &: 158.2 (C-1), 42.7
(C-10), 144.6 (C-4), 128.8 (C-3, 5), 31.5
(C-11), 115.0 (C-2, 6), 72.5 (C-8), 65.6
(C-9), 70.3 (C-7), VI EBIESCHR [13] i
AR — 3, W¥EwE N 2, 2- [ bis-4- (2, 3-
dihydroxypropoxy) phenyl] propane,

&Y 8. H 045, ESI-MS m/z: 409.2
[M+Na]",'"H-NMR (600 MHz, CD,0D) &: 6.82
(1H, d, J=8.1 Hz, H-5), 6.79 (1H, d, J=
7.8 Hz, H-5'), 6.68 (1H, d, J=2.0Hz, H-2),
6.65 (1H, dd, J=28.1, 2.0 Hz, H-6), 6.59
(1H, dd, J=8.1, 2.0 Hz, H-6'), 6.57 (1H,
d, J=2.0 Hz, H-2'), 4.17 (1H, dd, J=9.1,
7.5 Hz, H-9'b), 3.93 (1H, dd, J=7.6, 9.12
Hz, H-9'a), 3.78 (3H, S), 3.77 (3H, S),
3.74 (3H, S), 3.73 (3H, S), 2.89 (1H, dd,
J=5.3, 14 Hz, H-7b), 2.80 (1H, dd, J=7.4,
14 Hz, H-7a), 2.66 (1H, m, H-7'b), 2.55
(1H, m, H-8), 2.51 (1H, m, H-7'a), 2.49
(IH, m, H-8");"C-NMR (150 MHz, CD,0D) &:
181.5 (C-9), 150.5 (C-3), 150.4 ( C-3"),
149.3 (C-4), 149.2 (C4'), 132.8 (C-1),
132.2 (C-1'), 122.8 (C-6), 122.1 (C-6"),
114.2 (C-2), 42.5 (C-8), 113.6 (C-2),
113.0 (C-5), 112.9 (C-5"), 73.0 (C-9'), 35.4
(C-7), 56.4 (3, 4, 4-0CH,), 56.3 (3'-
2590

OCH,), 47.8 (C-8), 38.9 (C-7"), VI L¥IES
SCHk [14] RAEFEAR—2, % %E N maculating

k&Y 9. G AK, ESI-MS m/z: 333.2
[M+H]*,'"H-NMR (600 MHz, CD,0D) §: 3.80
(1H, d, J=5.2 Hz, H-2), 2.57 (1H, dd, J=
15.6, 7.9 Hz, H-3a), 1.96 (1H, ddd, J =
15.5, 5.2, 3.6 Hz, H-3b), 5.56 (1H, dd, J=
7.9, 3.6 Hz, H-4), 2.81 (1H, d, J=16.6 Hz,
H-7a), 2.20 (1H, dd, J =15.4, 1.6 Hz, H-
7b), 6.48 (1H, J=5.8, 1.5 Hz, H-10), 4.01
(1H, d, J=5.8 Hz, H-11), 3.04 (1H, d, J=
3.9 Hz, H-13a), 2.84 (1H, d, J=3.9 Hz, H-
13b), 5.73 (1H, dd, J=11.5, 1.9 Hz, H-18),
6.35 (1H, dd, J=11.5, 7.3 Hz, H-19), 0.63
(3H, s, 14-CH,), 0.98 (3H, d, J=1.1 Hz,
15-CH,), 1.71 (3H, s, 16-CH,), 2.05 (3H,
dd, J=7.3, 1.8 Hz, 20-CH,);" C-NMR ( 150
MHz, CD,0D) &: 6.1 (C-14), 15.4 (C-20),
15.7 (C-16), 18.6 (C-15), 37.6 (C-3), 43.1
(C-7), 44.8 (C-6), 48.2 (C-13), 50.3 (C-5),
66.7 (C-12), 71.2 (C-11), 75.0 (C-4), 80.9
(C-2), 121.2 (C-18), 138.6 (C-9), 139.5 (C-
10), 147.3 (C-19), 167.5 (C-17), 200.8 (C-
8), VI FER S ek [15] ol sA -5, %
ZE N trichothecin,,

G 10, TEMRY, ESI-MS m/z: 392.1
[M+Na]*,'"H-NMR (600 MHz, CD,0D) &: 1.03
(6H, s, 14, 15-CH,), 1.87 (3H, s, 16-CH,),
2.12 (3H, dd, J=17.3, 1.8 Hz, 4'-CH,), 2.20
(1H, dt, J=15.0, 4.7 Hz, H-3b), 2.29 (1H,
dd, J=14.9, 8.2 Hz, H-3a), 3.77 (1H, d, J=
5.8 Hz, H-11), 3.67 (1H, d, J=11.5 Hz, H-
13b), 3.80 (1H, d, J=11.5 Hz, H-13a), 4.08
(1H, d, J=5.0 Hz, H-2), 4.12 (1H, s, H-7),
4.28 (1H, s, H-8), 5.56 (1H, dd, J=38.2,
4.4 Hz, H-4), 5.68 (1H, d, J=5.8 Hz, H-
10), 5.81 (1H, di, J=11.4, 1.8 Hz, H-2"),
6.40 (1H, dt, J=11.4, 7.3 Hz, H-3');"C-NMR
(150 MHz, CD,0D) &8: 5.5 (C-14), 14.3 (C-
4"y, 15.2 (C-15), 19.7 (C-16), 36.3 (C-3),
38.9 (C-6), 49.4 (C-5), 58.4 (C-8), 66.6
(C-13), 69.3 (C-11), 73.1 (C-12), 74.0 (C-
4), 77.1 (C-7), 82.6 (C-2), 120.3 (C-2'),
145.3 (C-3"), 123.6 (C-10), 134.9 (C9),
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167.1 (C-1"), DL E#dE53Cmk [16] RiEFEA
— 3, W% E N4 [ (Z) -but-2-enoyloxy | -8-
chloro-12-hydroxy-7, 13-epoxytrichothec-9-ene

&Y 11, A KK, ESI-MS m/z: 319.2
[M+H]*,'H-NMR (600 MHz, CD,0OD) &: 0.69
(3H, s, 14-CH,), 0.95 (3H, s, 15-CH;),
1.45 (1H, m, H-7b), 1.69 (3H, s, 16-CH;),
1.86~2.08 (4H, m, H-3b, 7a, 8a, 8b), 2.11
(3H, dd, J=7.3, 1.8 Hz, 20-CH;), 2.52 (1H,
dd, J=15.4, 7.8 Hz, H-3a), 2.84 (1H, d, J=
4.0 Hz, H-13b), 3.05 (1H, d, J=4.0 Hz, H-
13a), 3.67 (1H, d, J=5.6 Hz, H-11), 3.71
(1H, d, J=5.2 Hz, H-2), 5.63 (1H, dd, J=
7.9, 3.6 Hz, H-4), 5.36 (1H, d, J=4.5 Hz,
H-10), 5.78 (1H, dd, J=11.5, 1.8 Hz, H-
18), 6.40 (1H, dd, J=11.5, 7.3 Hz, H-19);
"C-NMR (150 MHz, CD,OD) &: 6.4 (C-14),
15.7 (C-15), 16.3 (C-20), 23.3 (C-16), 25.5
(C-7), 28.9 (C-8), 37.5 (C-3), 41.6 (C-6),
49.0 (C-13), 50.3 (C-5), 66.6 (C-12), 72.0
(C-11), 75.9 (C-4), 80.5 (C-2), 119.8 (C-
10), 121.4 (C-18), 141.3 (C-9), 146.9 (C-
19), 167.7 (C-17), DL EXdE S5 3Cmk [15] i
HEAR—F, BHEEE R 8-deoxy-trichotecin ,

&Y 12, H A5 5, ESI-MS m/z: 413.4
[ M-H ],'H-NMR ( 600 MHz, CDCl,) §: 5.38
(1H, m, H-6), 3.52 (1H, m, H-3), 1.00
(3H, s, 19-CH,), 0.92 (3H, d, J=6.4 Hz,
21-CH;), 0.84 (3H, t, J=2.8 Hz, 29-CH,),
0.67 (3H, s, 18-CH,), 0.82 (3H, d, J=6.8
Hz, 27-CH,);" C-NMR (150 MHz, CDCl,) &:
140.9 (C-5), 121.9 (C-6), 56.9 (C-14), 56.2
(C-17), 50.3 (C-9), 72.0 (C-3), 46.0 (C-4),
42.5 (C-13), 39.9 (C-12), 37.4 (C-24), 36.7
(C-10), 36.3 (C-1), 34.1 (C-22), 32.1 (C-
7), 32.1 (C-8), 31.8 (C-2), 29.3 (C-16),
28.4 (C-11), 26.2 (C-15), 24.5 (C-23), 18.9
(C-29), 23.2 (C-27), 21.2 (C-28), 20.0 (C-
19), 19.6 (C-20), 19.2 (C-25), 12.1 (C-26),
12.0 (C-18), DA &R 53wk [17] i deA—
B, HEE D B-A IR

k&Y 13. HEGK K, ESI-MS m/z: 575.4
[ M-H ]7,'H-NMR ( 600 MHz, DMSO-d, ), 8&:
5.17 (1H, brs, H-6), 4.06 (1H, d, J=7.8

Hz, H-1'), 3.48~3.24 (1H, m, H-6'), 3.00~
2.82 (3H, m, H-3'~5"), 2.73 (1H, t, H-2"),
0.80 (3H, s, H-27), 0.74 (4H, d, J=6.4 Hz,
H-24, 26), 0.67 ~ 0.61 (9H, m, H-19, 21,
29), 0.48 (3H, s, H-18);°C-NMR (150 MHz,
DMSO-d,) &: 121.5 (C-6), 77.0 (C-5'), 76.9
(C-3"), 73.6 (C-2"), 70.2 (C-4"), 100.9 (C-
1), 61.2 (C-6'), 56.3 (C-14), 140.6 (C-5),
49.7 (C-9), 76.9 (C-3), 45.3 (C-24), 42.0
(C-13), 55.5 (C-17), 38.4 (C-4), 37.0 (C-
1), 36.4 (C-10), 35.7 (C-20), 33.5 (C-22),
31.6 (C-8), 31.5 (C-7), 29.4 (C-2), 28.8
(C-25), 28.0 (C-16), 25.5 (C-23), 24.0 (C-
15), 22.7 (C-28), 18.8 (C-21), 20.8 (C-11),
19.9 (C-27), 12.0 (C-29), 19.3 (C-26), 19.1
(C-19), 11.9 (C-18), VI F¥di53cHk [18] )
R 3, B E NI M

AW 14, EEA KK, ESI-MS m/z: 433.1
[M+H]*,'H-NMR (600 MHz, CD,0OD) &: 0.88
(3H, d, J=5.3 Hz, H-6"), 3.29 (1H, m, H-
5"), 6.32 (1H, d, J = 2.0 Hz, H-8), 3.31
(1H, m, H-4"), 3.68 (1H, m, H-3"), 4.19
(1H, dd, J=1.7, 3.4 Hz, H-2"), 5.33 (1H,
d, J=1.7 Hz, H-1"), 6.15 (1H, d, J=2.0 Hz,
H-6), 6.90 (2H, d, J=8.5 Hz, H-3, 5'),
7.72 (2H, d, J=8.7 Hz, H-2", 6');"” C-NMR
(150 MHz, CD,0OD) 6: 17.6 (C-6"), 71.9 (C-
57y, 72.0 (C-3"), 72.1 (C-2"), 73.2 (C-4"),
94.8 (C-8), 99.9 (C-6), 103.5 (C-1"), 105.9
(C-10), 116.5 ( C-3", 5'), 122.6 ( C-1'),
131.9 (C-2', 6'), 136.2 (C-3), 158.5 (C-2),
159.3 (C9), 161.5 (C4"), 166.0 ( C-7),
163.2 (C-5), 179.6 (C-4), DL E¥ ¥ 5 SCmk
[19] fRIEFA L, BEw TR T,

k&Y 15, &GOk K, ESI-MS m/z: 341.1
[M+H]*,'"H-NMR (600 MHz, CD,0D) §. 7.45
(1H, d, J=2.0 Hz, H-2), 7.32 (1H, dd, J=
8.2, 2.0 Hz, H-4), 7.10 ( 1H, brs, H-6"),
6.90 (1H, d, J=8.2 Hz, H-5), 6.73 (1H,
brs, H-2"), 4.80 (2H, overlapped, H-9), 3.93
(3H, s), 3.98 (3H, s), 3.58 (2H, t, J=6.5
Hz, H-9'), 2.76 (2H, m, H-7"), 1.89 (2H,
m, H-8');"C-NMR (150 MHz, CD,0D) &: 33.5
(C-7"), 36.0 (C-8"), 55.4 (C9), 56.5 (3-
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OCH,), 56.5 (3'-OCH,), 62.3 (C-9'), 108.7
(C2), 111.9 (C-2), 112.1 (C-6'), 114.7 (C-
8), 116.5 (C-5), 121.8 (C-4), 123.5 (C-1),
132.8 (C-5'), 139.1 (C-1'), 142.7 (C-4"),
149.3 (C-3), 148.9 (C-6), 146.1 ( C-3"),
155.6 (C-7), DA EEHRSCHR [20] i xf A
AR—3, HEEE N samwinol
4 mELEFERR

ZROCHR [21] 5k, BOMEBRA . MR 2R
FEPEHUYIE E, F RS, Ao o) C ) o v oy
0. 650 mg/mL AW, FAEEMIRER 0.325, 0.260,
0.195. 0.130, 0.065 mg/mL, Ht 96 fL#, A
0. 180 mg/mL DPPH H HBEEEM, &HfL 100 pL,
SN 100 L BR i | AR 254 (W] v B2 H B i
W, #EIERN 30 min, FE 517 nm A E W6
JE A, REIFES 25 (HXTRRZ] A 100 L HEE+ 100
pL $2 B, OGRS A,, DPPH =5 [ X B2 Oy
100 wL FEE+100 pL DPPH, WOGREEJy A, A
JE 4K, 115 DPPH H HBTERR %R, 2~k DPPH
AHERE = [1- (A4,-4,) /A,] x100% , *
H GraphPad Prism 8. 0 K {}:4b PRE i | JitaE IC,,
B, 53R, MERn: | ARZE R 1C,, 16
4351k (0.072£0.005) . (0.287+0.012) mg/mL,
UL 35X DPPH B i 33 HA — & 5 KR g
HAHR R E T, ML TARZE,
5 itig

AR S AR T R R B () Ak 2 1 iR A T
saifh, SRR ERE 15 MEE Y,
Hofb &1, 2, 5~11, 15 R MR T 5 2
PR3], ARSI I FIARZE 2 ANE A7 4 FF R
B P AL P T AN, SR T E B R
) DPPH H M 3E35FREE S, HAERDRE T, MY
PrAMLIE L TR ZE  HR T ERE, A 2002 4F
e, MR B WA B K2 = R 4
S E R ACHAR ZE A Bl R 25 48 MR
WA R S BE, RESE N TR R, OB
TEIFIRMIMAIRSE . Ik, WA EHAME
25 FHAR MR I () A2 Lo S 253 ME , XK
R AR AN M IR KRR A
M, ARWFREERFEE TR g R s dE A, T
NI SR A S o) . 2 BE EAIESE Re LR A T
RAHRMES %
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