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Abstract: Objective To study the chemical composition of acetic ether part of Camphora chartophylla. Methods The compounds
were isolated and purified by silica gel column chromatography (CC), Sephadex LH-20 CC, and semi-preparative high-performance
liquid chromatography (HPLC). Their structures were elucidated by NMR, MS, and IR spectroscopy. All isolated compounds were
subjected to the evaluation of cytotoxity and antioxidant activity in vitro using MTT and DPPH methods. Results Ten compounds
were isolated and identified as (1S,2R)-1-(4-(((1R,2R)-1,3-dihydroxy-1-(4-hydroxy-3-methoxyphenyl)propan-2-yl)oxy)-3-
methoxyphenyl)-2-(4-hydroxy-3-methoxy- phenyl)propane-1,3-diol (1), leptolepisol D (2), (+)-(8R,7'S,8'R)-9’-O-(E)-cinnamoyl-5,5'-
dimethoxylariciresinol (3), (7R,8S)-3,5'-dimethoxy-4’,7-epoxy-8,3'-neolignane-5,9,9'-triol (4), 2,6,2',6'-tetramethoxy-4,4'-bis(2,3-
epoxy-1-hydroxypropyl)biphenyl (5), lyoniside (6), nudiposide (7), 2S-3-4-hydroxy-3-methoxyphenyl)propane-1,2-diol (8),

vomifoliol (9) and spathulenol (10). All compounds exhibited no significant inhibitory effect on cell viability and compounds 1,2,
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5, and 7 exhibited certain antioxidant activity. Conclusion Compound 1 is a new compound named chartane A. All compounds are

isolated from C. chartophyll for the first time and compounds 1, 2, 4, and 6—8 are isolated from the genus Cinnamomum for the first

time. Compounds 1, 2, 5, and 7 exhibited antioxidant activities.

Key words: Cinnamomum Schaeft; Camphora chartophylla (H. W. Li) Y. Yang, Bing Liu & Zhi Yang; lignan; antioxidant; chartane

A; nudiposide; vomifoliol; spathulenol
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Fig.1 Chemical structures of compounds 1—10
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CEIL AW 7 5 % € A leptolepisol D (2). (+)-
(8R,7'S,8'R)-9'-0O-(E)-cinnamoyl-5,5'-dimethoxyl-
ariciresinol (3)+ (7R,85)-3,5'-dimethoxy-4',7-epoxy-8,3'-
neolignane-5,9,9'-triol (4). 2,6,2',6'-tetramethoxy-4,4'-
bis(2,3-epoxy-1-hydroxypropyl)biphenyl (5). B kA
PEEF (lyoniside, 6). #RIWMANIENE T (nudiposide,
7). 28-3-4-hydroxy-3-methoxyphenyl) propane-1,2-diol
(8 MM (vomifoliol, 9) A% HJAlE (spathulenol,
10). &Y 1 ey, maNBEARER A L
B 1~10 NERMNEHE S 7 @52, (a1,
2. 4. 6~8 EH MR T E1GE] . FUE MG TESE
IGeE R, (a1, 2. 517 SR — 2P
T
1 {E5HH

SolariX 7.0T H4 e BLH-AR 4 8 1 o] Fie 3L 4R 1 1%
1% (£ Agilent 24 %)); Agilent 400/600MR DD2 74
WRGFPR P A (£ E Agilent A F) )5 Bruker
AVANCE Néo Ascend 600 A% B PR A Gt
Bruker A ] ); Agilent 1260 Infinity TT2- ] £% 8 5 2L
AR RE A (25 Agilent A F]); NP7000C i %
RS RORAE A IR DR RH A R A D
BSA224S-VW B Jj5r 2 — R (fE[H Sartorius 2
a)); R, & =& BRI SEERT 95%
Ol Opfiral, BigZBRH R AR A R R
Crrall, RiEsE TR TARARD: BT (O
Prat, E2ERNARFIARA 7D HEE. 28 (B
whal, EZERL R R AT MCl-gel HUE
(CHP20P 75~150 um, —3F4b%); R MEEER A
#l (Sephadex LH-20, GE Healthcare); €& i%fEHe
R (200~300 H, METLAERARARD; #HZ
OISR (GFass, MHETLRERARATF]D. 4t
AR C O RERFIZHRAF, 5 201001);
1,1-Z 2R3 2- = R JifF (DPPH, 4@ 2 S0V LAYt
BARAR, #itS 20211002); HhZEKNAGEERN:
W (S TRRAGWREARAA, #tS
2201272211); /MR AL B . RAW264.7
RAW264.7 Al AR RO EIEA D i
ZFE (lipopolysaccharide, LPS, Z&[E IS AF]);
WEMEEE (MTT, KEPIILARD; IG4-miE GEE
W BEA ] ); Multiskan FC BRIFRAC [FEER QR
(L) ERARATE].

WA T 2021 4 8 R T EBLABE P
FRANFHE R, L AR PR S LR

RELTEHRECNERERBEY RHE C
chartophylla (H. W. Li) Y. Yang, Bing Liu & Zhi Yang
A, BESBRAS (2021-08-CC) {5 T 1L A=
A LR R,
2 HiE
21 REESEH

4 7.0 kg WRIHAE TR R, iR FH 95%4
REESNZIPEI 3 Ik, KR35 L, R T do BRI
Ui CEHRBORASIRE 500.1 g, BHREIIKIEE, Kk
FAHEFIBER CBEAEHL, 20 A 3 IR, IRk
1S RIBETR CBE R HCGRANZE 187.2 go BEIR LBEHBAL
REZ MCI B GE, HRE-K (6145100 0)
BEEEVREMG, 753 4 NN4) Fr. 1~4.

Aoy Fr.1 (712 g) EIEMRERAE AL HIE, —
S EE-FEE (100 1510 1) BREEBEM/SS) Fr.
1.LA~1.E. Fr. 1.A (4.0g) ZIEAHRERFECRE, £l
Tk - R L FS-FEE (601100 :20: 1) BN
53 9 AN, Fr. 1.LA1~1.A9, Fr. 1.A.9 (93.2mg)
25 - 4] 26 AU (238 (p-HPLC) i) 46 (I EE-/K 58 :
42, 3mL/min), 32L& S5 (269 mg, ®R=23.0
min). Fr. 1.B (3.8 g) ZIEMHRERA:GEEANE, A
RS IR £l - — S be-HlEE (5:1:0:0-0:
0:5: DFERERBASR 34445, Fr. 1.B.1~1.B.3.
4 Fr. 1.B.1 (1.0 g) S IEMREER A il @k, A
THE-BE R - BERA BE e (401205013
DAF] 2 AN 4, Fr. 1.B.1.A~1.B.1.B.Fr. 1.B.1.B
(167.2 mg) 4 p-HPLC il 4% (HEE-/K 60 :
40, 3 mL/min) 7> & 4ifk, B 25V 9 (44.7 mg,
®R=19.2min). Fr.1.B.2 (94.6 mg) %4 p-HPLC &
Pedl %% (FHEE-K 60 © 40, 3 mL/min) 2 &4k,
HEMLEY) 4 (10.6mg, R=25.2min) 18 (10.9
mg, k=28.1min). Fr. 1.E (4.3 g) & IEMRERAE
R A T - R - EE (201100
31D BEVBAE 7 ANHS Fr. 1LE1~1.E.7.
Fr. 1.E.5 (90.3 mg) £ p-HPLC & i 4 ( FfE-
7K 30 :70, 3 mL/min) 4rE54ith, BEHLAEY 1
(10.4mg, tr=17.5min) 12 (10.8 mg, &r=20.0
min). Fr.1.E.7 (100.3 mg) % Sephadex LH-20 #
e et o 2 (A R E-FEE 10 1D M p-HPLC &
P4 (FEE-K 35 165, 3 mL/min) 4 & 4ifk,
231bEY 6 (103 mg, wrR=22.1min) F17 (9.8
mg, R=23.0 min),

Fr.2 (5.0 g) ZIEMGEREAE G, —&H
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Fe-HEE (100 0 1550 1) BREEVENA ] Fr. 2.A~
2.H. Fr.2.B (50.2 mg) % Sephadex LH-20 %t/ ta
WS E (A BE-FEE 12 1) A p-HPLC faih %
(FIEE-7K 50 © 50, 3mL/min) 70 &4ifk, B3MkE
Y10 (2.6 mg, ®=35.1min). Fr.2.E (1.0g) & IF
AREERAE B i, ArymBE-BERE O (40 151
3) BEEEVEmL, 3% 7 M4 Fr. 2.E.1~2.E.7. Fr.
2.E.3(30.5mg) £ p-HPLC failhfi] 4% (I EE-/K 70 :
30, 3mL/min) 7 E4ift, HEMEY 3 (7.6 mg,
tr=25.1 min)-
22 mEMNEETEM
221 AU EYERIN AW AR A PP
LR T HT SR AL S %) /N B RAW264.7 i)
BE, DTN LR BAAERNT AN . EHL
HW1~10, FE%EFE, DMSO B E %, BhIE
PR BN [F) R B2 1 (A4t VT o DA M KA B IR
BY(DEX, 5 pg/mL) N FH X #E 24, LPS(0.1 pg/mL)
IR 25 . RAW264.7 A0 10% K36 IG 4 1
7E K DMEM 553830 (5 XU0) 1E 37 CIEIE. 5%
CO, WRIVE BE 55 TR M 8 97, OGS 2E K i 4n
fBeft T 96 FLA, &AL 1 X104 N0, £59% 24
h B2 IHEE R4 . BN IR, 254, &1
4, TR 200 uL 3593 254050 5
IIAAF PR SIS, B REREHAHRE 3
MR AN BANA S MM R R, 4
2 5E AW 96 FLARE T 37 ‘CHEE . 5% CO, M Al
TR B IR R RS 9% 24 hoe 24 h SR EUH 96 LR,
FLAIAN 10 uL [ MTT ¥, 1RG4k SR 9% 4 h,
bR AR 490 nm ARG (4D fH, MRIEARK
THE IS 2

IHMIAEIE R =(4 20—A we)/(A wu—A =)
2.2.2 DPPH HHEERIALK DPPH e —Mi
VPN RAR =P hi B A 3 1 1 7 ik, AR 58 A
DPPH 5B AFEFR, AR IR A5 I R 2 TR
PLIRAF ) 10 MEEWEAT EVEERITE . %
0.1 mmol/L DPPH & . H{ 100 uL DPPH, A
100 pL A~ R B A A8 5 v v T 96 FLAR iR &,
T 3 AEAL, FRECIRAT 1 h 5, BRI
MWsE 510nm FRMRI 4. HEAT AT A
HARYEA R C BT IR . R4 ARt E
TERRE, FE U IR H 41K B (median inhibition
concentration, ICso)o

DPPH H B FERREE =1 — (4 s —4 20)/4 un

A wsy DPPH HHHE:+HFEME 4 {6, 4 248 DMSO+
FEdh A {8, 4w N DPPH H H%+DMSO ) 4 fH.
3 &R
3.1 LT

WEW 1: EEFK, [o], -50.5 (0.1, MeOH),
UV (MeOH) Amax (log &) 230 (4.22), 201(3.71) nm. #
i HR-ESI-MS [M—H]™ m/z: 515.190 3 (C27H31010,
TEAE 515192 3O, Wz EWH 7N
Ca7H320100 AN B~ HAE 230 nm 1279 nm 4b
B Ko, R\ G A RS,
AN TE BIR T REH R IA (16021517 1454 cm™)
KFede (3102em™) WAFEE. 'H-NMR & (£ D
B EY 1 WA 9 NS S ou 6.95 (1H,
s), 6.88 (1H, dd, J = 8.0, 2.7 Hz), 6.75 (1H, d, J = 8.0
Hz), 6.67 (1H, dd, J = 8.0, 2.9 Hz), 6.64 (1H, s), 6.63
(1H, d, J = 8.0 Hz), 6.60 (1H, s), 6.58 (1H, d, J = 8.0
Hz), 6.49 (1H, d, J = 8.0 Hz), 3 NMEAXKHTEES
Ou 4.69 (1H, dd, J = 7.5, 4.0 Hz), 4.18 (1H, m), 4.84
(1H,t,J = 4.6 Hz), 2 MEH W FIAE 5 61 3.67,3.56,
3.47, 3.19 (each 1H, m), 6 N23:(5E5 6u 8.75 (1H,
s), 8.54 (1H, s), 5.20 (1H, d, J = 4.0 Hz), 4.57 (1H, q,
J=5.1Hz),4.94 (1H, d, J = 43 Hz), 440 (1H, t, J =
4.0 Hz), 3 MHERE(ES 6u 3.71 (3H, s), 3.62 (3H,
s),3.62 3H, s), 1 NMRHE(ES on2.74 (1H, m).
BC-NMR %54 DEPT 1 HSQC K Z Rtk &4 1
H 27T MRES, B 18 MR 6c 148.8,146.9,
146.6, 146.5, 145.4, 144.6, 138.0, 132.9, 131.2, 121.8,
119.0, 118.4, 114.9, 114.6, 114.5, 113.9, 111.0,
109.0; 3 NMEHIKH I oc 84.4,72.2, 70.8; 2 i
A B 5 62.6, 60.0; 3 ANHIAESE oc 55.5, 55.4 X
2; 1 ANREIE 6¢ 55.00

'H-'"H COSY i (K 2) &7r, OH-7/H-7/H-8/H,-
9/OH-9 #5%, I C-7 5 C-8. C-9 HHi%; OH-7'/H-
7'IH-8'H,-9'IOH-9' A%, K] C-7'5 C-8'. C-9'#H
% 455 HMBC 3% (& 2), 5 K F 2 H-7 (61 4.69)
5 C-1. C2. C-6 K, HHEA H-5(0u 6.67)5 C-
1. C-3 3%, F5¥E H-2 (du 6.95)5 C-4. C-6 #
K, A H-2 (0n6.64) 5 C-4'. C-6'H15%, F7¥k
S H-5'(6u6.88) 5 C-1'. C-3'#f3¢, HEHIKFH H-
8 5 C-4tx, AL ESFHM T 2 MRNKRITTH
B, Hefildant | AN AHIE . BrUh Eg5fasn,
H-8'5 C-1". C-2". C-6"#15%, KW 1 MEHE 14
KRR TT Bolid C-8'—C-1" B ARIE . 2k, %k s
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Fz1 L& 170289 NMR £3E (600/150 MHz, DMSO-ds)
Table 1 NMR data of compounds 1 and 2 (600/150 MHz, DMSO-ds)

1 2

/DA

OH Jc OH Jdc

1 132.9,C 133.3,C
2 6.95 () 110.9, CH 6.98 () 111.4,CH
3 146.9, C 146.9, C
4 145.4,C 145.4,C
5 6.67 (dd, J = 8.0, 2.9 Hz) 114.6, CH 6.67 (d, J = 7.9 Hz) 1145, CH
6 6.75 (brd, J = 8.0 Hz) 119.0, CH 6.75 (d, J = 7.9 Hz) 119.4, CH
7 4.69 (dd, J = 7.5, 4.0 Hz) 70.8, CH 4.69 (t,J = 3.7 Hz) 71.6,CH
8 4.18 (m) 84.4, CH 421 (t,J=3.7 Hz) 83.8, CH
9 3.56 (m), 3.19 (m) 60.0, CHz 3.58 (M), 3.51 (m) 59.9, CHz
1 138.0,C 138.0,C
2’ 6.64 () 111.0, CH 6.60 () 111.1,CH
3 1488, C 148.9,C
4 146.6, C 146.3,C
5’ 6.88 (dd, J = 8.0, 2.7 Hz) 114.9, CH 6.83 (d, J=7.7 Hz) 115.1, CH
6’ 6.63 (brd, J = 8.0 Hz) 118.4, CH 6.61 (d, J = 7.7 Hz) 118.4,CH
7 484 (t,J =43 Hz) 72.2, CH 4.82(t,J=2.7 Hz) 72.3,CH
8 2.74 (m) 55.0, CH 2.73 (m) 55.0, CH
o 3.67 (M), 3.47 (m) 62.6, CH> 3.65 (m), 3.45 (m) 62.6, CH>
1 131.2,C 131.1,C
2" 6.60 (5) 113.9, CH 6.60 () 113.9, CH
3" 6.58 (d, J = 8.0 Hz) 114.6, CH 6.58 (d, J = 8.0 Hz) 114.6, CH
4 144.6,C 144.6,C
5" 1465, C 146.5,C
6" 6.49 (d, J = 8.0 Hz) 121.8,CH 6.48 (d, J = 8.0 Hz) 121.8,CH
3-OMe 3.71(5) 55.5, CHs 3.73 (s) 55.5, CHs
4-OH 8.75 () 8.74 (5)
7-OH 5.20 (d, J = 4.0 Hz) 5.25 (d, J = 3.7 Hz)
9-OH 457 (g, J=5.2 Hz) 452 (d, J=4.5Hz)
3-OMe 3.62 () 55.4, CHs 3.56 (s) 55.4, CHs
7'-OH 4.94 (d, J = 4.3 Hz) 4.92 (d, J=2.7 Hz)
9'-OH 4.40 (t,J = 4.8 Hz) 4.39 (t, = 2.7 Hz)
3"-OMe 3.62 () 55.4, CHs 3.62 () 55.4, CH3
4"-OH 8.54 (s) 8.54 (s)

2 &Y 1 %E8 'H-"H COSY 1 HMBC X E
Fig.2 Key 'H-'H COSY and HMBC correlation of

(O

compound 1

A i
OH

SR
R

YIRS LAE, 5 CF1MLEY) leptolepisol D
(2) PIHA B Figitg . gk— 2o AR
HE BRI e H-7/H-8 WIB A H LA/ X
. A& 1 H-7/H-8 K& HECN 7.5 Hz, 1M
&Y 2 H H-7/H-8 K& HE 40 3.7Hz, & H-
TH-8 AL EY) 1 TN, S 2
IR . B 1 HAlAL B A B 546 54
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2 RAF—3. Bk, 1S 1 BRI A Y e i e .
AR H LG ECD 4k (B 3) 04, &
R4 Xt F) B 7'S,8'S. 28 Scifinder F R 51, &
Y1 NEERARRHARIER, o NEAER A
(chartane A).

2
0 - —
T,\ / \ /\"4//,
g -2
__U
S -4
&
< -6
-8
200 240 280 320 360 400

A/nm

3 L&Y 18 ECD
Fig. 3 ECD of compound 1

&Y 2. WEMAK, (o] +16.3 (c 0.1,
MeOH), UV(MeOH) Amax (log &) 279 (3.02), 225(3.68)
nm. ESI-MS m/z539.2 [M+Na]*, #EilliZAL&405
TN CyH32010. LAY 2 119 'H-F1 BC-NMR
(600/150 MHz, DMSO-ds) ##E W3& 1. LA L
B 5ok ikl — 822, MEELEY 2 N
leptolepisol D.

EY) 3: sEMRY), EI-MS m/z596.2 [M]*,
HEMZAL AP 5 F XN C3H36011. "H-NMR (400
MHz, CDCl3) 6: 7.50 (1H, d, J = 15.9 Hz, H-7"), 7.05
(1H, brd, J = 8.1 Hz, H-6"), 6.99 (1H, brs, H-2"), 6.92
(1H, d, J = 8.2 Hz, H-5"), 6.59 (2H, s, H-2', 6'), 6.41
(2H, s, H-2, 6), 6.22 (1H, d, J = 15.9 Hz, H-8"), 5.91
(1H, s, 4"-OH), 5.47, 5.41 (% 1H, s, 4, 4'-OH), 4.82
(1H, d, J = 6.5 Hz, H-7"), 452 (1H, dd, J = 11.2, 6.6
Hz, H-9'), 4.33 (1H, dd, J = 11.2, 7.5 Hz, H-9'a), 4.09
(1H, dd, J = 8.2, 6.8 Hz, H-9a), 3.94 (3H, s, 3'-OCHj),
3.88(12H, s, 3,5,3',5'-OCH;), 3.78 (1H, dd, J=8.2, 6.9
Hz, H-9b), 2.90 (1H, dd, J = 13.5, 4.8 Hz, H-7b), 2.76
(1H, m, H-8), 2.65 (1H, m, H-8'), 2.56 (1H, dd, J =
13.1, 11.0 Hz, H-7a); '*C-NMR (100 MHz, CDCl;) §:
167.2 (C-9"), 148.3 (C-4"), 147.2 (C-3', 5), 147.2 (C-
3, 5), 147.0 (C-3"), 145.6 (C-7"), 134.2 (C-4), 133.7
(C-2), 133.4 (C-1"), 131.2 (C-1), 126.8 (C-1"), 123.1
(C-6"), 115.0 (C-5"), 114.9 (C-8"), 109.6 (C-2"), 105.4
(C-2, 6), 102.8 (C-2', 6'), 83.9 (C-7"), 72.9 (C-9), 62.9
(C-9"), 56.5 (3,5-OCHj3), 56.5 (3',5'-OCH3), 56.1 (3"-
OCH3), 49.3 (C-8'), 42.9 (C-8), 34.0 (C-7). LA _Eyi

Bl 5 aE — 50, MBS EEY 3 N (+)-
(8R,7'S,8'R)-9'-O-(E)-cinnamoyl-5,5'-dimethoxyl-
ariciresinol.

&) 4: FEHK, ESI-MS m/z 383.1 [M+
Nal]", #EMZAEP5r TN CaoH2406. 'H-NMR
(400 MHz, DMSO-ds) d: 8.32 (1H, s, OH-5), 6.88 (1H,
s, H-2), 6.73 (2H, s, H-4, 6), 6.69 (1H, s, H-2'), 6.67
(1H, s, H-6'), 5.38 (1H, d, J = 6.8 Hz, H-7), 3.75 (3H,
s, 5'-OCH3), 3.73 (3H, s, 3-OCH3), 3.67 (1H, dd, J =
10.7, 5.6 Hz, H-9a), 3.59 (1H, dd, J = 10.6, 6.9 Hz, H-
9b), 3.41 (2H, m, H-8'), 2.52 (1H, m, H-7"), 1.68 (1H,
m, H-8); 3C-NMR (100 MHz, DMSO-ds) 6: 148.1 (C-
3), 145.9(C-5,4"),143.7 (C-5'), 135.4 (C-1'), 132.1 (C-
1), 129.5 (C-3"), 119.1 (C-6), 116.9 (C-2'), 115.8 (C-4),
112.7 (C-6'), 110.7 (C-2), 87.4 (C-7), 63.4 (C-9), 60.6
(C-9"), 56.0 (3-OCHjs), 56.0 (5'-OCH;), 53.7 (C-8),
35.2(C-8"),32.0 (C-7). VL Lyl %ds 5 Sk ifoE
— 02, WS E WA 49 (TR,8S)-3,5'-dimethoxy-
4’ 7-epoxy-8,3'-neolignane-5,9,9'-triol .

& 5. AENAK, ESI-MS m/z 417.1 [M—
H] -, #EWZAEY 7 TN CnoHiO0s. 'H-NMR
(400 MHz, CDCl3) d: 6.59 (4H, s, H-3, 3", 5, 5'), 5.51
(2H, s, 7, 7-OH), 4.73 (2H, d, J = 4.0 Hz, H-7, 7'), 4.29
(2H, m, H-9B, 9'B), 3.91 (14H, s, 2,2',6,6'-OMe, H-90,
9'a),3.10 (2H, m, H-8, 8"); '3C-NMR (100 MHz, CDCls)
5:147.3 (C-2,2',6,6"), 134.4 (C-4,4"), 132.2 (C-1, 1"),
102.8 (C-3, 3,5, 5"), 86.2 (C-7, 7"), 72.0 (C-9, 9'), 56.5
(3,3',5,5-OMe), 54.5 (C-8, 8. LA Eiit¥dhE 5
PR E — ), WMEENED 5 N 2,6,2.,6-
tetramethoxy-4,4'-bis(2,3-epoxy-1-hydroxypropyl)
biphenyl.

WA 6: FEAJHRY), ESI-MS m/z 575.2 [M+
Na]*, #EMZAEY 7T CsHisOne "H-NMR
(400 MHz, DMSO-ds) d: 8.18 (1H, s, 4-OH), 8.00 (1H,
s, H-4"), 6.53 (1H, s, H-6), 6.30 (2H, s, H-2',6"), 4.25
(1H, d, J = 6.4 Hz, H-7"), 4.10 (1H, d, J = 7.3 Hz, H-
1"), 3.76 (3H, s, 3-OCH;), 3.66 (1H, m, H-5"a), 3.63
(1H, m, H-9'a), 3.63 (6H, s, 3',5'-OCH3), 3.49 (1H, m,
H-9a), 3.34 (1H, m, H-9b), 3.26 (2H, m, H-4", 9'b),
3.22 (3H, s, 5-OCH3), 3.10 (1H, td, J = 8.9, 5.0 Hz, H-
3"),3.01 (2H, m, H-5"b, 2"), 2.62 (1H, dd, J = 15.2, 3.8
Hz, H-7a), 2.52 (1H, m, H-7b), 1.89 (1H, s, H-8"), 1.50
(1H, s, H-8); 3C-NMR (100 MHz, DMSO-ds) J: 147.5
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(C-3',5"), 146.9 (C-3), 146.5 (C-5), 137.6 (C-1"), 137.3
(C-4), 133.3 (C-4"), 128.4 (C-1), 124.9 (C-6), 106.7 (C-
2), 106.0 (C-2',6"), 104.0 (C-1"), 76.8 (C-3"), 73.3 (C-
2"), 69.6 (C-4"), 69.0 (C-9"), 65.8 (C-5"), 63.7 (C-9),
58.6 (5-OCH3), 56.1 (3',5-OCH;), 55.7 (3-OCHs),
44.6 (C-8'), 41.0 (C-7"), 40.1 (C-8), 32.6 (C-7). LA L
TSR 5 SO E — 20, WSS 6 N
lyoniside.

&Y 7. FEHIRY), ESI-MS m/z 575.2 [M+
Na]*, #EMZAEY) 0+~ CasH3s011. 'H-NMR
(400 MHz, DMSO-dy) d: 8.20 (1H, s, OH-4), 8.04 (1H,
s, H-4"), 6.54 (1H, s, H-6), 6.28 (2H, s, H-2', 6'), 4.14
(1H, d, J = 6.0 Hz, H-7"), 4.05 (1H,d, J=7.5Hz, H-
7", 3.76 (3H, s, 3-OCH3), 3.70 (1H, dd, J = 11.2, 5.3
Hz, H-5"a), 3.28 (2H, m, H-4", 9'b), 3.22 (3H, s, 5-
OCHs), 3.07 (1H, m, H-3"), 2.99 (2H, m, H-5"b, 2"),
2.60 (1H, dd, J = 15.0, 4.1 Hz, H-7a), 2.52 (1H, m, H-
7b), 1.92 (1H, m, H-8"), 1.52 (1H, s, H-8); 3C-NMR
(100 MHz, DMSO-ds) d: 147.5 (C-3', 5"), 146.9 (C-
3), 146.4 (C-5), 137.6 (C-1"), 137.2 (C-4), 133.4 (C-
4"), 128.4 (C-1), 124.8 (C-6), 106.6 (C-2), 105.9 (C-
2', 6"), 103.8 (C-1"), 76.7 (C-3"), 73.3 (C-2"), 69.6
(C-4"), 69.5 (C-9"), 65.8 (C-5"), 63.9 (C-9), 58.8 (5-
OCH3), 56.0 (3, 5'-OCH3), 55.7 (3-OCH3), 44.5 (C-
8"), 40.9 (C-7"), 40.1 (C-8), 32.4 (C-7). LA kit
W5 Rl — R, MEEhEY TN
nudiposide.

&Y 8: TLEMIRY), EI-MSm/z 198.1 [M]*,
M Z A AP 5 7N CisHa03. 'H-NMR (600
MHz, CDCl;) 6: 6.86 (1H, d, J = 7.9 Hz, H-5'), 6.73
(1H, d, J = 2.0 Hz, H-2), 6.72 (1H, dd, J = 8.0, 2.0
Hz, H-6'), 5.53 (1H, s, 4’-OH), 3.92 (1H, m, H-2),
3.89 (3H, s, OCH3), 3.71 (1H, dd, J = 11.1, 3.0 Hz,
H-1a), 3.53 (1H, dd, J = 11.1, 6.9 Hz, H-1b), 2.75
(1H, dd, J = 13.8, 5.1 Hz, H-3a), 2.68 (1H, dd, J =
13.8, 8.3 Hz, H-3b); 3C-NMR (150 MHz, CDCls)
J5: 146.8 (C-3'), 144.6 (C-4'), 129.5 (C-1'), 122.1 (C-
6'), 114.7 (C-5'), 111.9 (C-2'), 73.2 (C-2), 66.2 (C-
1), 56.1 (OCH3), 39.6 (C-3). LA Lyl itk $ ¥ 5 ~Cik
aE —R7, MR A Y 8 N 25-3-4-hydroxy-
3-methoxyphenyl) propane-1,2-diol.

&Y 9. AfEREE (FED, EI-MS m/z
206.1 M —H0]", WM ZHEDH TR

C13H20035 "H-NMR (400 MHz, CDC13) 0: 5.89 (IH,
brs, H-4), 5.84 (1H, dd, J = 15.7, 5.2 Hz, H-8), 5.77
(1H, d, J = 15.7 Hz, H-7), 4.39 (1H, m, H-9), 2.43 (1H,
d,J = 17.1 Hz, H-2a), 2.22 (1H, d, J = 17.1 Hz, H-2b),
1.88 (3H, brs, CH3-13), 1.28 (3H, d, J = 6.4 Hz, CH;-
10), 1.07 (3H, Hs-11), 1.00 (3H, H3-12); BC-NMR
(100 MHz, CDCl;) 6: 198.4 (C-3), 163.3 (C-5), 135.8
(C-8), 129.1 (C-4), 126.9 (C-7), 79.2 (C-6), 68.1 (C-9),
49.8 (C-2), 41.3 (C-1), 24.2 (C-10), 23.9 (C-11), 23.0
(C-12), 19.1 (C-13). LAy i i 5 ek s —
81, WS EY) 9 A vomifolio.

AW 10: LEJRY), EI-MS m/z 220.2 [M],
HEMZNEY 7T 8 CisHuO. "H-NMR (400
MHz, CDCls) o: 4.69 (1H, brs, H-14a), 4.66 (1H, brs,
H-14b), 2.42 (1H, dd, J = 13.3, 6.0 Hz, H-4b), 2.20
(1H, dd, J = 16.0, 10.3 Hz, H-6), 2.04 (1H, m, H-4a),
1.96 (1H, m, H-3b), 1.91 (1H, dd, J = 11.2, 6.4 Hz, H-
7b), 1.77 (1H, dd, J = 11.3, 6.2 Hz, H-8b), 1.64 (1H, m,
H-7a), 1.56 (1H, m, H-8a), 1.32 (1H, d, J = 10.8 Hz, H-
10), 1.28 (3H, s, Hs-15), 1.05, 1.04 (% 3H, s, 12, 13-
CH3), 0.98 (1H, m, H-3a), 0.71 (1H, dd, J = 16.3, 10.2
Hz, H-2), 0.47 (1H, t, J = 10.3 Hz, H-1); 13C-NMR
(100 MHz, CDCl3) d: 153.6 (C-5), 106.4 (C-14), 81.1
(C-9), 54.4 (C-10), 53.6 (C-6), 41.9 (C-8), 39.0 (C-4),
30.0 (C-1),28.8 (C-12),27.6 (C-2), 26.9 (C-7), 26.3 (C-
15), 24.9 (C-3), 20.4 (C-11), 16.5 (C-13). LA 3tk
W5 SCHR R E — B>, MEEhREY 10 K
spathuleno.

3.2 YHRpSTE

10 MEAY) (25 pmol/L) A 4h 4 i 2 A6
Mas R ER, EW 1~10 3/ BB W40 i
RAW264.7 40JiE J13% A W SRR EH, &%
AP NRE LT RAW 264.7 JCHH 41
B
3.3 mENEME

10 MEEDIRIPUANIEE LR 2. 55 R,
e 1. 20 S AT BoRt—mrPtaEiiEtE, B
A 1. 2 BRI A B s P s i
&Y 3. 4. 6 A1 10 HrETEMEESS, &4 8 Al
9 oI B HT A TE
4 it

A S0 R A A A 95% £ BE R B
SEEER 10 MEEY), BEE 8 MAIRER 2 4
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*2 LAY DPPH BHEFREN (X+s,n=3)
Table 2 DPPH radicals scavenging activity of compound 1
(Xxs,n=3)

th&¥ ICsl(ugmL™Y) | LAY 1Cs/(g mLT)
1 13.28+1.13 6 40.1440.05
2 17.36+2.91 7 13.52+0.23
3 33.56+1.33 8 >50
4 27.97+0.82 9 >50
5 16.46+0.31 10 22.53+0.52
$EFEC 0.10+0.43

s . AEY 1~10 JyE IR AR 7 23k
HHIRARLED), LB 1. 2. 4. 6~8 NHIX
Mg EER. a1, 20 57 Boni
—E M PUEAALIE T o A BIF 00 S A M AR
W AT T RGBT, FE T REED
W e, HB7n 7 HAL A R R PR AL
W, R AR 1 25 B F K M AR 1 W
RIS .
R BHR PTAEHHFRARALA EFR
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