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Abstract: Objective To investigate the chemical constituents of Mallotus repandus. Methods The compounds were separated and
purified using a variety of chromatographic techniques, including silica gel and ODS column chromatography, as well as semi-
preparative HPLC. Their structures were established by NMR and mass spectroscopy analysis. The antimicrobial activities of these
isolates were evaluated by the broth microdilution method. Results Twenty-nine compounds were obtained from the dichloromethane

extract of the twigs and leaves of M. repandus and identified as 3-O-cis-caffeoyl betulinic acid (1) , ergosta-4,6,8(14),22-tetraen-3-one
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(2), B-sitostenone (3), 5,8-epidioxyergosta-6,9(11),22-trien-3-ol (4), N(N'-benzoyl-S"-phenylalaninyl)-S"-phenylalaninolbenzoate (5),
aurantiamide acetate (6), isoechinulin A (7), 6-geranylnaringenin (8), questin (9), 1,3,8-trihydroxy-6-methyl-9,10-anthracenedione
(10), flavoglaucin (11), isodihydroauroglaucin (12), isoaspergin (13), 5'-cis-isotetrahydroauroglaucin (14), (E)-6-hydroxy-7-(3-methyl-
2-butenyl)-2-(3-oxobut-1-enyl)chroman-5-carbaldehyde (15), camellia chlorophyllide II (16), 13%(R)-hydroxypheophorbide-a ethyl
ester (17), ethyl pheophorbide a (18), ligulariaphytin A (19), (—)-o-tocospirone (20), a-tocospiro B (21), d-tocopherol (22), a-
tocopherolquinone (23), 5-methoxypinosylvin (24), dehydroabietic acid (25), (5E,7E)-9-oxooctadeca-5,7-dienoicacid (26), (10E,12E)-
ethyl-9-oxo-octadeca-10,12-dienoate (27), (10E,12Z)-9-hydroxy-10,12-octadecadienoic acid (28) and palmitic acid (29), respectively.
Compound 13 has a minimum inhibitory concentration (MIC) of 128 pg/mL against Enterococcus faecalis, 16 pg/mL against
methicillin-resistant Staphylococcus aureus (MRSA), and 4 pg/mL against Cryptococcus neoformans. Compound 15 has an MIC of
128 pg/mL against E. faecalis, 64 pg/mL against MRSA, and 8 pg/mL against C. neoformans. Conclusion Compounds 2, 4, 8, 9,
11—19, and 24—28 were reported from Euphorbiaceae plants for the first time, compounds 1, 3, 5, 7, 20, 21, and 23 were reported
from the genus Mallotus for the first time, and compounds 6, 10, and 22 were reported from M. repandus for the first time. Compounds
13 and 15 have notable inhibitory effects on E. faecalis, MRSA, and C. neoformans.

Key words: Mallotus repandus (Willd.) MUI. Arg.; Euphorbiaceae; antimicrobial activities; ergosta-4,6,8(14),22-tetraen-3-one;

aurantiamide acetate; bonannione A; questin; isoaspergin

171 Mallotus repandus (Willd.) MUI. Arg. A
K Fl (Euphorbiaceae) HF#ii J& Mallotus Lour. 1647,
NG RIS, FIERE, oM. Wi,
TR IR AR, WAL, TR, TLPE. TLIRANBE
PE5EH, ATk 300~600 m L LB AR B2 .
AEWEAERIEL . &5 IR TR, Ei0
PERTT 2 JERRYR, A BRITHAM, JRaT AT
BEIUACATT . RGBSR A it . DUEXZAE )
(BT R B A G, =ik, . FEX.
ARIEFR . SRS 2R Sr, BAPUR BN,
LB PrEdL DRI R3S D &5 2 Fh 2 3G
PEBTI, H T, XA A 5 B FE AN IR
AR AL AT o i — 2P0 T, DB
SRV — SR SR AU 4 B4R 31 29 MEA D,
BFE 1A= 3 AR 1T ANER, 2 NEER, S
ANKHRE, T AEDR. 4 MEBE. 1 ANELNE.
LAl AT 4 SRR, Hhiead 2. 4. 8. 9.
11~19 A1 24~28 Ny E IR N KERHEY 70 B 452,
WA 1. 3. 5. 7. 20, 21 F1 23 e IR NEF &
Y EARE, EY 6. 10 Al 22 NERMNA
B ER R SRR EERBEXTR 405
JEIRAL S AT ORISRV, SRR S
13 F1 15 WP ERTE T H 48070 AR 40 e €0 7 4 BR T
(methicillin-resistant Staphylococcus aureus; MRSA)
SO BREEREE A — E R AHIER .

1 XFES5HH

Bruker Avance 600 %41 400 B iZRESLARAL (18

Bruker 2 %] ); Orbitrap Exploris 120 2573 # i

#{Y (3E[E Thermo Fisher A#]); G6475A =H U
B AT o E B R A (£ Agilent A F] )5 il
EasySep®-3050 MY 2| 2% iy SORUAH (i A (_RifgiE
WA ARFR/AF); BUCHI Rotavapor R-100 %4
JiekE 2 KA (Bt BUCHI A ®]); THZ-98AB HU{H
kG (Rl —EREERARAT]D; GFass i
JE BRI GG HRREER A IRAFD; IEMEE
PERERR (100~200. 200~300 H: 7 ST A
H 4 ) ); ODS # il JA Kl ( Spherical Cis
Monomeric, 120A, 50 um, fIZK SILICYCLE 2
A EERAE AR (Toyopearl HW-40F, H A
TOSOH %)) 23 A HPLC 23 F:( Cosmosil 5C5-
MS-II, 250 mm X 4.6 mm, 5 um, H A Nacalai Tesque
oAl ) s #l & A HPLC 1 3% M ( Global
Chromatography Cis, 250 mmX10 mm, 10 pm, I
BT HARGRAR) Fl (Cosmosil 5C5-MS-
II, 250 mmX 10 mm, 5um, HZA Nacalai Tesque 2
A B IR B IR TR B A A A B BT T
O RRIEMEE AR ARD; CAMHB W7
FRHEA YM 7R (FF BB AMHEAREGIR A D,
KM 5 & KB ( ATCC25922 ) . 2% i Bk B
( ATCC29212 ) . i 4 78 AR 4 28 2 4 %) Bk B
(ATCC43300). Hir B i (ATCC27853) . Hi
FaBRTE (ATCC32045) FlH E&ERE (ATCC10231)
(GRETEMREARATD; RN E. HRG
TR R AN CEMRTR T AR IR AR A
"], #5400 C129896. V105495 F1 E129360).
JIT F AR ¥ A 0 2 s o AT 2
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FHEWNT 2024 £ 5 HRETTMAE, BRI
FEAR K5 5 % BB 2 KRS RHEY A AW M.
repandus (Willd.) Miill. Arg [T, FEUEFRA
(2024050101) FRAFFIRYIF AR K F 252 Bibr A=
2 Rk
21 REESE

F AT RE I 40 kg #90Ef, H 70 L95% 4
BB IRIEHL, & IS IR R R4 2 Rk, 15
B EIRE Y 3.3kg. IRE FH 100~200 HiEfH:
FEE MR A . — SO e FIBS IR SR 2R, 15
BT A ELER A7 240 g SRR 340 g
HIBERR 2 BE R BT 552 g0 ¥ =G ke A AR A7
BB AT R A A, A58 A RS R 2.1 (100 -
150 : 1000 RGEE VLML, 70 B33 11 MR (Fr.
A~K).

Fr. A (54 ¢) %4 ODS /i, A HE- /KR
gt (70 1 30—100 : 0O BEEHEHASE] 10 MRS
(Fr.A1~A10). Fr. A3 L1 4% HPLC (HfE-
K78 1 22) HEABNEY 13 (3.3 mg, ®rR=35.0
min) 114 (1.2 mg, %:=38.0 min). Fr. AS #id}
#1457 HPLC (Zf5-7K 80 : 20) B A RLAY 11
(5.6 mg, tr=15.0 min).

Fr. B (4.8 g) 4 ODS FE:tail, i HHEE-/K &R
4t (80 : 20—100 : 0O BEEEBEMAF 2 5 >Fi > (Fr.
B1~B5).Fr. B2 i F i) % ¢ HPLC( ZJi5-7K 70 :
30) rEAELAEY 12 (2.2 mg, ®=10.0 min).
Fr.B5 @it 4 &% HPLC (HEE-7K 90 & 10) 735
BEMLAEY 20 (2.6 mg, ®=18.0 min) 121 (3.4
mg, R=24.0 min),

Fr.C (153 g) % ODS t:tait, fifi ff FEE-/K R
gt (70 1 30—100 : 0O BEEHEHAFE] 12 RS
(Fr.C1~C12), Fr.C3 il &% HPLC (ZJE-
K70 1300 HEAEMLEY 25 (4.5 mg, ®rR=18.0
min) . Fr. C4 8L -1 % HPLC (HEE-7K 85 : 15)
EBRNEY) 26 (2.6 mg, ®=27.0 min) I 27
(6.2 mg, ®=29.0 min). Fr. C7 i#id>}:#%% HPLC
(K90 1 10) EsfE2Ika 22 (45mg, r=
24.0min). 23 (2.8mg, ®R=22.0min) A2 (5.0mg,
R=27.0 min). Fr. CO iliL -] %% HPLC (HEE-/K
92 :8) /EBEINEY 3 (6.8mg, ®R=26.0min).

Fr. D (16.8 g) %4 ODS H:&i, {#H HEE-/K
(80 : 20—100 : 0O BEEEVEMARR] 7 NFHH (Fr.
D1~D7).Fr. D2 it -] 45 8 HPLC( ZfiE-7K 80 :

20) EARMEEY 29 (52 mg, R=24.0 min).

Fr. E (52 g) %4 ODS f:tail, ffiHFEE- /KR
4t (80 : 20—100 : 0) BEEEHELAFH] 8 /NI 77 (Fr.
E1~E8). Fr. E2 @i - il % & HPLC ( FIfiE-7K 58 :
42) S EAREEY 24 (3.0 mg, ®R=19.0 min).
Fr. B4 33 24 47 HPLC (ZB5-7K 75 © 25) 4388
BRMLAEY) 28 (42mg, rR=23.0min). Fr. E7 il
Fihi] %7 HPLC (ZA5-/K 85 1 15) /B2 E
4 (2.8 mg, %x=35.0min),

Fr.G (19.5g) %4 ODS H:ta i, ffHHE-KAR
4t(60 : 40—100 : 0O BEEEBEMLAF R 10 4TI 53 (Fr.
G1~G10).Fr. G3 iid i) HPLCHiE-/K 75 -
25) A EARFNAEY 15 (1.2 mg, /R=22.0 min).
Fr. G8 @it 1 £ % HPLC (ZJi5-7K 88 © 12) 43 B
HRMEAEY) 16 (8.2 mg, ®R=12.0min).

Fr.H (15.2g) %4 ODS H:ta i, ffHHE-KAR
4 (70 : 30—100 : 0) BEEEHELAFH] 8 /NI 77 (Fr.
H1~H8).Fr. H3 i -l 8 HPLC( Zfif-7K 70 :
30) HEAFLEY 10 (3.4 mg, ®R=7.0 min) Al
&Y 8 (3.6 mg, (r=13.0 min). Fr. H7 i@ id 2l
%7 HPLC(ZJE-7K 70 © 3000 B8 2k &4 1(2.2
mg, R=20.0 min).

Fr.1 (25.6g) %4 ODS F:tailk, fiHHEE-/K R
4t (60 : 40—100 : 0) BHEEVEBIARH] 15 Ao
(Fr. 11~115). Fr. 13 @it 45 % HPLC (ZJE-K
50 500 A EARMEAY) 6 (3.3 mg, r=12.0min).
Fr. 14 853 2 5 HPLC (ZJE-/K 45 ©55) 405
BEMAYI9 (1.3 mg, ®rR=14.0 min). Fr. 16 i@
Fetfil] & HPLC (ZE-7K 55 @ 45) A2 5
5(2.5 mg, tr=18.0 min) . Fr. 110 i i 2 % %! HPLC
(HEE-7K 85 1 15) AR E 17 (42 mg, r=
18.0 min). Fr. 112 g i %28 HPLC (ZJE-7/K
80 : 200/ 5 EMEL A 19(2.1 mg, r=17.0 min).
Fr. 115 iB it 2445 HPLC (Zf§-7K 80 : 20) )&
BE1LEY 18 (3.5 mg, ®&=20.0 min).

Fr.K (11.3g) 4 ODS fE:ail, i HEE-/K &
4t (60 : 40—100 = 0) BAEEHEBAT ] 5 A7 (Fr.
K1~KS5).Fr. K2 il i 2+ il 4 8 HPLC(HEE-7K 70 :
30) P EAREULAEY T (2.7 mg, ®R=17.0min).
22 IMEEMNE

Z W8 5 (W s R AN 5256 % bR P 2% (Clinical and
Laboratory Standards Institute, CLSI) AHXIE, K
FH A B R R R 0 23 B 49 B A & P kAT P B



PED 2026£1 8 B57% B2 Chinese Traditional and Herbal Drugs 2026 January Vol. 57 No. 2 . 417 »

TEHEVER B,
3 %R
3.1 HHmEE

& 1. AEHRER; ESI-MS m/z: 617.1 [M—
H]» 773N C3oHsaO6o [a]2 +22.3° (¢ 1, MeOH).
'H-NMR (400 MHz, CDCl3) §: 7.63 (1H, s, H-9"), 6.97
(1H, d, J = 6.3 Hz, H-5", 6.80 (1H, s, H-6"), 6.78 (1H,
d, J=12.5 Hz, H-3"), 5.80 (1H, d, J = 12.5 Hz, H-2),
4.75 (1H, s, H-290), 4.62 (1H, s, H-29p), 4.48 (1H, m,
H-3), 1.70 (3H, s, H-30), 0.98 (3H, s, H-27), 0.92 (3H,
s, H-26), 0.85 (6H, s, H-23, H-24), 0.81 (3H, s, H-25);
3C-NMR (100 MHz, CDCls) §: 182.1 (C-28), 167.4
(C-1", 150.5 (C-20), 109.9 (C-29), 117.2 (C-4"), 127.5
(C-5", 125.0 (C-6"), 117.2 (C-7"), 146.0 (C-8'), 144.3
(C-9"), 81.6 (C-3), 56.6 (C-17), 55.6 (C-5), 50.5( C-9),
49.4 (C-18), 47.1 (C-19), 42.6 (C-14), 40.8 (C-8), 38.6
(C-13), 38.5 (C-1), 38.0 (C-4), 37.3 (C-10), 37.3 (C-
22), 34.4 (C-7), 32.3 (C-16), 30.7 (C-21), 29.8 (C-15),
28.2 (C-23), 25.6 (C-12), 23.8 (C-2), 21.0 (C-11), 19.5
(C-30), 18.3 (C-6), 16.6 (C-25), 16.3 (C-26), 16.2 (C-
23), 14.8 (C-27). LA b i E i -5 SOk 1 i B A
— O, WM EAA 1 4 3-O-cis-caffeoylbetulinic
acid.

W& 2: FEEIIRYI; ESI-MS m/z: 393.2 [M+
HI", 43T 3N CasHaoO o [0]E +156.0° (¢ 0.5, MeOH)
'H-NMR (400 MHz, CDCl5) 6: 6.60 (1H, d, /= 9.3 Hz,
H-7), 6.03 (1H, d, J = 9.3 Hz, H-6), 5.73 (1H, s, H-4),
5.23 (2H, m, H-22, 23), 1.06 (3H, d, J= 6.9 Hz, H-21),
0.99 (3H, s, H-19), 0.96 (3H, s, H-18), 0.93 (3H, d, J =
7.0 Hz, H-28), 0.84 (6H, t, J= 6.7 Hz, H-26, 27); '3C-
NMR (100 MHz, CDCl3) d: 199.7 (C-3), 164.6 (C-5),
156.3 (C-14), 135.1 (C-22), 134.2 (C-7), 132.7 (C-23),
124.6 (C-8), 124.6 (C-6), 123.1 (C-4), 55.8 (C-17), 44.5
(C-9), 44.1 (C-13), 43.0 (C-24), 39.4 (C-20), 36.9 (C-
10), 35.7 (C-12), 34.3 (C-1), 34.2 (C-2), 33.2 (C-25),
27.9(C-16),25.5 (C-15), 21.4 (C-21),20.1 (C-27),19.8
(C-26), 19.1 (C-18), 19.1 (C-11), 17.8 (C-28), 16.8 (C-
19) DA b ik 0 B0 5 S kAo Hiodfs B A — 2001, #
YTEED 2 NFE 1 5-4,6,8(14),22- DU )fi-3-F -

& 3: HEHAR; ESI-MS m/z: 413.3 [M+
H]", 437N CoHasO. [als +54.6° (¢ 2, MeOH).
'H-NMR (400 MHz, CDCl3) 8: 5.71 (1H, s, H-4), 1.17
(3H, s, H-19), 0.91 (3H, d, J= 6.3 Hz, H-21), 0.83 (3H,

s, H-29), 0.81 (3H, s, H-26), 0.80 (3H, d, J=4.1 Hz, H-
27),0.70 (3H, s, H-18); '3C-NMR (100 MHz, CDCl3)
5:199.7 (C-3), 171.8 (C-5), 123.9 (C-14), 56.1 (C-14),
56.0 (C-17), 53.9 (C-9), 46.0 (C-24), 42.5 (C-13), 39.8
(C-12), 38.7 (C-10), 36.2 (C-20), 35.8 (C-8), 35.8 (C-
1), 34.1 (C-22), 34.0 (C-7), 33.1 (C-6), 32.2 (C-2), 29.3
(C-23), 28.3 (C-16), 26.2 (C-25), 24.3 (C-15), 23.2 (C-
28),21.2 (C-11), 19.9 (C-27), 19.2 (C-19), 18.8 (C-21),
17.5 (C-26), 12.1 (C-29), 12.1 (C-18). LA byt #s
5 Cipod Si A — 50, a3 oAs
£ -4-J-3 - .

WA 4: TEEIRY); ESI-MS mi/z: 429.4 M+
H]Jr ’ ﬁ:}%ﬁy\j C2sH4403 - [0,] 2DS +128.0° (C 0.5,
MeOH). 'H-NMR (600 MHz, CDCl:) §: 6.59 (1H, d,
J = 8.1 Hz, H-7), 6.28 (1H, d, J = 8.1 Hz, H-6), 5.42
(1H, dd, J= 6.0, 3.9 Hz, H-11), 5.23 (1H, q, J= 8.5 Hz,
H-23), 5.15 (1H, q, J = 8.5 Hz, H-22), 4.00 (1H, m, H-
3), 1.08 (3H, s, H-19), 1.00 (3H, d, J = 6.4 Hz, H-21),
0.91 (3H, d, J= 6.6 Hz, H-28), 0.83 (3H, d, /= 6.9 Hz,
H-26), 0.81 (3H, d, J = 6.9 Hz, H-27), 0.73 (3H, s, H-
18); 13C-NMR (150 MHz, CDCls) 6: 142.6 (C-9), 135.6
(C-6), 135.2 (C-22), 132.5 (C-23), 130.8 (C-7), 119.9
(C-11), 82.8 (C-5), 78.5 (C-8), 66.4 (C-3), 55.9 (C-17),
48.3 (C-14),43.7 (C-13),42.9 (C-24), 41.3 (C-12), 40.0
(C-20), 38.1 (C-10), 36.2 (C-4), 33.2 (C-25), 32.7 (C-
1), 30.7 (C-2), 28.7 (C-16), 25.7 (C-19), 21.0 (C-15),
20.8 (C-21),20.1 (C-27), 19.7 (C-26), 17.7 (C-28), 13.1
(C-18)o DA iR il s 15 SRRl Hioths B A — 35012,
WS EWEY) 4 O 5,8-K A FE M H-6,9(11),22-=
$5-3-1%

& 5: AGFAK; HR-ESI-MS m/z: 507.2722
[M+H]", GH51H 507.2278, CH31N204"), 7T
A CiHioN2O40 [a]F —60.0° (¢ 0.5, MeOH). 'H-
NMR (400 MHz, CDCls) 6: 6.65 (1H, d, J = 8.4 Hz, 2-
NH), 6.56 (1H, d, J = 6.4 Hz, 2'-NH), 7.70 (2H, d, J =
7.1 Hz, H-12', 16, 7.66 (2H, d, J= 7.1 Hz, H-12, 16),
7.50 (1H, t, J = 7.7 Hz, H-14), 7.44 (1H, t, J = 7.7 Hz,
H-14"), 7.32~7.42 (4H, m, H-13, 13', 15, 15", 7.20~
7.32 (10H, m, H-5,5",6,6', 7,7, 8,8",9,9'), 4.54 (1H,
dd, J=17.6, 3.3 Hz, H-1a), 4.04 (1H, dd, J=11.3, 4.4
Hz, H-1p), 3.30 (1H, dd, J = 13.9, 6.8 Hz, H-3'a),
3.21(1H, dd, J=13.9, 7.0 Hz, H-3'B), 3.00 (1H, dd, J =
13.9, 6.8 Hz, H-3a), 2.89 (1H, dd, J = 13.9, 8.7 Hz, H-
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3p), 4.92 (1H, dd, J=13.5, 6.7 Hz, H-2'), 4.62 (1H, m,
H-2); *C-NMR (100 MHz, CDCl3) 6: 172.2 (C-17),
167.5 (C-10), 167.3 (C-10"), 137.3 (C-4), 135.9 (C-4"),
134.4 (C-11), 133.5 (C-117), 132.1 (C-14), 131.5 (C-
14", 129.5 (C-5, 9), 129.3 (C-5', 9"), 129.0 (C-13, 15),
128.9 (C-13', 15", 128.8 (C-6, 8), 128.6 (C-6', 8",
127.5 (C-7), 127.3 (C-7"), 127.2 (C-12, 16), 127.0 (C-
12, 16", 65.6 (C-1), 54.6 (C-2"), 50.4 (C-2), 37.7 (C-
3", 37.4 (C-3). LA by il 4 5 Sk i Hdi 2 A
— W, WEENED 5 A NN-benzoyl-S'-
phenylalaninyl)-S*-phenylalaninolbenzoate .

& 6: HEKIAR; ESI-MS m/z: 445.2 [M+
H]+, ﬁ}%ﬁy\j Co7H28N204 © [()t]f,5 —22.3° (C 0.2,
MeOH). 'H-NMR (400 MHz, CDCl3) 6: 6.84 (1H, d,
J=7.6Hz, 1-NH), 6.16 (1H, d, J= 8.3 Hz, 4-NH), 7.71
(2H, d,J=7.5Hz, H-3", 7", 7.52 (1H, t, J= 7.6 Hz, H-
5", 7.43 (2H, t, J = 7.8 Hz, H-4', 6'), 7.21~7.28 (5H,
m, H-15, 16, 17, 18, 19), 7.06~7.16 (5H, m, H-8, 9,
10, 11, 12), 3.93 (1H, dd, J=11.5, 5.0 Hz, H-20a1), 3.84
(1H, dd, J = 11.5, 5.0 Hz, H-20B), 3.22 (1H, dd, J =
13.6, 8.2 Hz, H-130), 3.08 (1H, dd, J= 13.6, 8.2 Hz, H-
13p), 2.75 (2H, m, H-6), 4.80 (1H, dd, J = 8.0 Hz, H-
2), 435 (1H, m, H-5), 2.02 (3H, s, H-2"); BC-NMR
(100 MHz, CDCl3) 6: 170.9 (C-1"), 170.5 (C-3), 167.3
(C-1", 136.9 (C-14), 136.8 (C-7), 133.8 (C-2'), 132.0
(C-5"), 129.4 (C-16, 18), 129.2 (C-9, 11), 128.8 (C-8,
12), 128.7 (C-15, 19, 4', 6"), 127.2 (C-3", 7', 17), 126.9
(C-10), 64.7 (C-20), 55.1 (C-2), 49.6 (C-5), 38.6 (C-
13),37.6 (C-6), 20.9 (C-2"). LA Ly i $ ¥ 5 SCik
BB R A Y, BUEEENAY) 6 et
J T o

& 7. AEFRER; ESI-MS m/z: 390.1 [M—
H], 2 730N CaHaoN3Os. [a]f +203.1° (¢ 0.5,
MeOH). 'H-NMR (600 MHz, DMSO-ds) 5: 10.94 (1H,
s, H-1), 8.65 (1H, s, H-11), 8.33 (1H, s, H-14), 7.30
(1H, d, J = 8.3 Hz, H-8), 6.94 (1H, s, H-6), 6.90 (1H,
dd, J =82, 1.5 Hz, H-4), 6.87 (1H, s, H-7), 6.05 (1H,
dd, J=72,4.2 Hz, H-16), 5.28 (1H, t, J= 7.1 Hz, H-
22), 5.03 (1H, d, J = 11.0 Hz, H-170a), 5.00 (1H, J =
17.6 Hz, H-17p), 4.12 (1H, m, H-12), 3.31 (2H, d, J =
7.5 Hz, H-21), 1.66 (6H, d, J = 4.4 Hz, H-24, 25), 1.45
(6H, d, J=2.1 Hz, H-18, 19), 1.39 (3H, d, /= 6.9 Hz,
H-20); '3C-NMR (150 MHz, DMSO-ds) J: 166.4 (C-

13), 160.1 (C-10), 145.2 (C-16), 144.2 (C-2), 133.6 (C-
7a), 132.3 (C-23), 130.8 (C-3a), 126.2 (C-9), 124.6 (C-
7), 124.5 (C-22), 121.7 (C-6), 118.0 (C-5), 111.7 (C-
17), 111.4 (C-4), 110.6 (C-8), 103.2 (C-3), 50.7 (C-12),
40.1 (C-15),34.1 (C-21),27.6 (C-18), 27.6 (C-19), 25.6
(C-25), 19.9 (C-20), 17.6 (C-24). LA it 5
BRI TE B B AR — S, USSR E TN
1soechinulin A .

& 8: W talEk; ESI-MS m/z: 409.1 [M+
H]Jr, ﬁ’?‘ﬁy\j Ca5H23050 [(X]ZDS*IOS.6° (C 0.3, MGOH)o
'H-NMR (400 MHz, CDCl3) J: 12.36 (1H, s, 5-OH),
7.29 (1H, d, J = 6.9 Hz, H-2', 6", 6.86 (1H, d, J = 6.9
Hz, H-3',5"), 5.98 (1H, s, H-8), 5.28 (2H, m, H-2", 7"),
5.05 (1H, t,J = 4.2 Hz, H-2), 3.34 (2H, d, J = 7.4 Hz,
H-1"),3.06 (1H, dd, J = 16.8, 4.0 Hz, H-3a), 2.76 (1H,
d, J =173 Hz, H-3p), 2.04~2.10 (4H, m, H-5", 6"),
1.79 (3H, s, H-4"), 1.66 (3H, s, H-9"), 1.58 (3H, s, H-
10"; 3C-NMR (100 MHz, CDCl;) 8: 196.3 (C-4),
164.2 (C-7), 161.4 (C-5), 161.2 (C-9), 156.5 (C-4"),
127.5 (C-5"), 139.0 (C-3"), 132.1 (C-8"), 130.6 (C-1,
128.0 (C-2', 6%, 123.9 (C-7"), 121.6 (C-2"), 115.8 (C-
3'.5",107.3 ( C-6), 103.0 (C-10), 95.7 (C-8), 79.0 (C-
2), 43.4 (C-3), 39.9 (C-5"), 26.5 (C-6"), 25.8 (C-10"),
21.2 (C-1"), 17.8 (C-9"), 16.3 (C-4"). LA Lkt Hds
5 SRR E H A R A — B0, e LS 8 N 6-
A B A 2R

&Y 9: FEHAK; ESI-MS m/z: 283.0 [M—
H] ", 7 73 A Ci6H1205. 'H-NMR (400 MHz, CDCl3)
5: 13.34 (1H, s, 1-OH), 7.44 (1H, s, H-4), 7.18 (1H, s,
H-5), 7.13 (1H, s, H-2), 6.81(1H, s, H-7), 3.90 (3H, s,
H-12), 2.39 (3H, s, H-11); '3C-NMR (100 MHz,
CDCl3) d: 186.1 (C-9), 182.5 (C-10), 165.4 (C-6),
163.6 (C-8), 161.7 (C-1), 146.5 (C-3), 136.8 (C-10a),
132.1 (C-4a), 124.2 (C-2), 119.1 (C-4), 114.5 (C-9a),
112.2 (C-8a), 107.5 (C-5), 105.1 (C-7), 56.3 (C-12),
23.2 (C-11)o VA byl 5l 15 SOk i £ s Bk A —
;O WA 9 NRTHR-8- k.

AP 10: FEENK; ESI-MS m/z: 269.0 [M—
H], 7 73 A Ci5H100s. 'H-NMR (400 MHz, CDCl3)
5:12.12 (2H, brs, 1,8-OH), 7.44 (1H, s, H-4), 7.18 (1H,
s, H-5), 7.13 (1H, s, H-2), 6.81(1H, s, H-7), 2.41 (3H,
s, H-11); BC-NMR (100 MHz, CDCls) 8: 189.1 (C-9),
181.7 (C-10), 166.9 (C-6), 164.6 (C-8), 161.4 (C-1),
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148.0 (C-3), 135.1 (C-10a), 132.9 (C-4a), 124.1 (C-2),
120.4 (C-4), 113.6 (C-9a), 109.6 (C-8a), 108.4 (C-5),
107.9 (C-7), 21.5 (C-11). LA_L3 404 5 ok HfoE
B HEAR— U8, WS RS 10 N K.

&Y 11: % EAFE K ; HR-ESI-MS m/z:
305.210 5 [M-+H]", (PF5HAE 305.211 1, C19H2005"),
437N CioH03. 'H-NMR (400 MHz, CDCls) 6
11.88 (1H, s, 2-OH), 10.24 (1H, s, H-7), 6.92 (1H, s, H-
4),5.60 (1H, brs, 5-OH), 5.27 (1H, t, J="7.0 Hz, H-2"),
1.74 (3H, s, H-4"), 1.69 (3H, s, H-5"), 0.87 (3H, t, J =
7.3 Hz, H-7), 3.28 (2H, d, J= 7.8 Hz, H-1"), 2.88 (2H,
t,J=7.9 Hz, H-1", 1.56 (2H, m, H-2"), 1.39 (2H, m, H-
3"), 1.33 (2H, m, H-4"), 1.30 (2H, m, H-6"), 1.28 (2H,
m, H-5); 13C-NMR (100 MHz, CDCl;) §: 195.9 (C-7),
155.7 (C-2), 145.7 (C-5), 129.0 (C-3), 128.5 (C-6),
126.1 (C-4), 117.6 (C-1), 133.8 (C-3"), 121.6 (C-2"),
32.3 (C-5), 32.0 (C-2"), 29.8 (C-4"), 29.4 (C-3"), 27.3
(C-1"), 24.1 (C-1, 22.9 (C-6'), 26.0 (C-4"), 18.0 (C-
5", 14.3 (C-7" LA B3k A 5 SOk iR 8 B 2 A
— 0, WSEEY 11 KSR AR

EY 12: BRE AR A& HR-ESI-MS m/z:
301.179 4 [M-+H]", GHEAE 301.179 8, CioHa505%)s
31N CioH2403. 'H-NMR (400 MHz, CDCl;) &
11.93 (1H, s, 2-OH), 10.22 (1H, s, H-7), 6.90 (1H, s, H-
4), 4.56 (1H, brs, 5-OH), 6.05 (1H, m, H-3"), 5.99 (1H,
m, H-4%, 5.62 (1H, m, H-5"), 5.57 (1H, m, H-6"), 5.28
(1H, t,J=7.2 Hz, H-2"), 1.76 (3H, s, H-5"), 1.73 (3H,
d, J =72 Hz, H-7), 1.69 (3H, s, H-4"), 3.29 (2H, d,
J=73Hz H-1"),2.98 (2H, t, J = 7.5 Hz, H-1"), 2.34
(2H, q,J=7.4Hz,H-2"); BC-NMR (100 MHz, CDCl5)
d: 195.6 (C-7), 156.0 (C-2), 145.2 (C-5), 129.1 (C-3),
127.6 (C-6), 126.0 (C-4), 117.4 (C-1), 134.0 (C-3"),
132.1 (C-37), 131.3 (C-4"), 129.5 (C-6"), 128.5 (C-5"),
121.3 (C-2"), 34.4 (C-2"), 27.2 (C-1"), 24.2 (C-1"), 26.0
(C-5"), 18.2 (C-7"), 18.0 (C-4"). LA LJiE¥uh 5
BRI E R R A —ER0, USRI EY) 12 AR
AetKGMER.

&M 13: RE O E K HR-ESI-MS m/z:
303.1952 [M-+H]", GHEAE 303.1955, C19H205%),
23RN CioHa603. 'H-NMR (400 MHz, CDCl3) o:
11.94 (1H, s, 2-OH), 10.23 (1H, s, H-7), 6.91 (1H, s, H-
4), 4.48 (1H, brs, 5-OH), 5.47 (1H, overlapped, H-3"),
5.46 (1H, overlapped, H-4"), 5.28 (1H, t, /= 7.2 Hz, H-

2", 1.77 (3H, s, H-4"), 1.70 (3H, s, H-5"), 0.87 (3H, t,
J=1.4Hz, H-7", 3.30 (2H, d, J= 7.2 Hz, H-1"), 2.98
(2H, t, J=7.3 Hz, H-1'), 2.29 (2H, m, H-2"), 1.96 (2H,
m, H-5%, 1.35 (2H, q,J="7.2 Hz, H-6"); 3C-NMR (100
MHz, CDCls) 6: 195.7 (C-7), 156.0 (C-2), 145.3 (C-5),
129.0 (C-3), 127.8 (C-6), 126.1 (C-4), 117.5 (C-1),
134.0 (C-3"), 132.8 (C-4"), 128.5 (C-3"), 121.3 (C-2"),
34.8 (C-5"), 34.4 (C-2'), 27.2 (C-1"), 24.5 (C-1"), 22.7
(C-6"),26.0 (C-4"),18.0 (C-5"), 13.8 (C-7" LA_EJi
Kot 5 ORI TE B R A — B, WS e A 13
VaEidiiiks

&Y 14: % E O K HR-ESI-MS m/z:
303.1950 [M+H]", (t154E 303.179 8, C19H»0:"),
ﬁ’%ﬁ?’\j C19H2603o 1H-NI\/IR (400 MHZ, CDC13) o:
11.92 (1H, s, 2-OH), 10.24 (1H, s, H-7), 6.89 (1H, s, H-
4), 4.38 (1H, brs, 5-OH), 5.41 (1H, overlapped, H-6"),
5.40 (1H, overlapped, H-5", 5.28 (1H, t, J = 8.0 Hz,
H-2"), 0.87 (3H, t, J = 7.3 Hz, H-7"), 3.28 (2H, d, J =
7.8 Hz, H-1"), 2.88 (2H, t, J= 7.9 Hz, H-1), 1.76 (3H,
s, H-4"), 1.70 (3H, s, H-5"), 1.64 (3H, d, J= 4.5 Hz, H-
7,3.29 (2H, d, J= 6.4 Hz, H-1"), 2.88 (2H, t, J= 7.7
Hz, H-1%), 2.02 (2H, m, H-4"), 1.57 (2H, m, H-2"), 1.47
(2H, q,J=7.5Hz, H-3"); *C-NMR (100 MHz, CDCl5)
5: 195.7 (C-7), 156.0 (C-2), 145.1 (C-5), 128.8 (C-3),
128.5 (C-6), 125.8 (C-4), 117.3 (C-1), 134.0 (C-3"),
131.1 (C-5%, 125.5 (C-6"), 121.3 (C-2"), 32.4 (C-4"),
31.4 (C-2%, 29.4 (C-3"), 27.2(C-1"), 23.8 (C-1"), 26.0
(C-4"), 18.1 (C-5"), 17.9 (C-7". VA L3R 53
BRI IE R R A — Y, MU E A 14 0 5
- ORI FER

&Y 15: wE O E K HR-ESI-MS m/z:
315.158 6 [M+H]", (i154E 315.159 1, C19H204"),
43 F 3N CioH2040 [a]y +180.0° (¢ 0.5, MeOH).
'H-NMR (400 MHz, CDCl3) d: 12.00 (1H, s, 2-OH),
10.22 (1H, s, H-7), 6.98 (1H, s, H-4), 6.82 (1H, dd, J =
16.0, 4.3 Hz, H-4"), 6.40 (1H, dd, J = 16.0, 1.7 Hz, H-
5, 5.29 (1H, t, J = 7.4 Hz, H-2"), 4.68 (1H, m, H-3",
231 (3H, s, H-7"), 1.76 (3H, s, H-4"), 1.70 (3H, s, H-
5"),3.30 (2H, d, J=7.3 Hz, H-1"), 3.12 (2H, m, H-1"),
2.22 (1H, m, H-2'0), 1.90 (1H, m, H-2'B); 3C-NMR
(100 MHz, CDCl3) 6: 198.8 (C-6"), 194.4 (C-7), 156.7
(C-6), 146.0 (C-3), 130.7 (C-5), 127.4 (C-4), 119.0 (C-
2), 116.6 (C-1), 144.2 (C-4"), 133.4 (C-3"), 130.4 (C-
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59, 121.0 (C-2"), 73.6 (C-3"), 27.2 (C-1"), 26.8 (C-2"),
20.2(C-1"),27.8 (C-7",26.0 (C-4"),17.9 (C-5"). LA L
PG HHE 5 SR IR TE B A — B0, MRS
¥ 15 N (E)-6-hydroxy-7-(3-methyl-2-butenyl)-2-(3-
oxobut-1-enyl)chroman-5-carbaldehyde.

&Y 16: H&EHK; HR-ESI-MS m/z:
635.3210 [M+H]*, (L5 635.322 8, C3sHasN4Os™),
93§ N C3sHaaN4Oso[a]p +1326.7° (¢ 0.1, MeOH)
'"H-NMR (400 MHz, CDCI3) d: 9.53 (1H, s, H-10), 9.40
(1H, s, H-5), 8.57 (1H, s, H-20), 8.00 (1H, dd, J=11.7,
2.8 Hz, H-3a), 6.29 (1H, d, J = 12.0 Hz, H-3ba), 6.18
(1H, d, J=12.0 Hz, H-3bp), 4.47 (1H, m, H-18), 4.31
(1H, m, H-13da), 4.23 (1H, m, H-17), 4.03 (1H, m, H-
13dp), 4.01 (2H, m, H-17d), 3.69 (3H, s, H-12a), 3.67
(2H, m, H-8a), 3.41 (3H, s, H-2a), 3.24 (3H, s, H-7a),
2.62 (1H, m, H-17aa), 2.46 (1H, m, H-17ba), 2.32 (1H,
m, H-17ap), 2.18 (1H, m, H-17bp), 1.80 (3H, d, /= 6.6
Hz, H-8b), 1.70 (3H, t,J=7.5 Hz, H-18a), 1.26 (3H, d,
J=6.6 Hz, H-17¢), 1.10 (3H, t, J = 7.3 Hz, H-13¢);
3C-NMR (100 MHz, CDCls) d: 190.0 (C-13a), 173.1
(C-17¢), 172.3 (C-19), 169.3 (C-13¢), 161.3 (C-16),
155.8 (C-6), 151.1 (C-9), 149.8 (C-14), 145.4 (C-B),
142.1 (C-1), 138.1 (C-11), 136.6 (C-7), 136.4 (C-3),
136.3 (C-4), 132.0 (C-2), 129.3 (C-13), 129.3 (C-12),
129.2 (C-3a), 122.9 (C-3b), 105.6 (C-15), 104.5 (C-10),
97.7 (C-5), 93.3 (C-20), 89.6 (C-13b), 61.9 (C-13d),
60.6 (C-17d), 51.3 (C-17), 50.3 (C-18), 31.4 (C-17b),
29.9 (C-17a), 23.3, (C-18a), 19.6 (C-8a), 17.6 (C-8b),
14.5 (C-17¢), 14.2 (C-13e), 12.3 (C-12a), 12.3 (C-2a),
11.4 (C-Ta). DL bR 5 SR I8 £ s A —
Y, WM AY) 16 N camellia chlorophyllide 1.

WA 17: BEHER A ; ESI-MS m/z: 637.3 [M+
H]", 43 F 3N C37HaoN4Ogo [a]y +336.0° (¢ 0.5,
MeOH). 'H-NMR (600 MHz, CDCls) d: 9.60 (1H, s,
H-10), 9.46 (1H, s, H-5), 8.61 (1H, s, H-20), 8.02 (1H,
dd, /=114, 3.3 Hz, H-3a), 6.31 (1H, d, J= 18.0 Hz,
H-3ba), 6.20 (1H, d, J=11.3 Hz, H-3bp), 5.33 (1H, s,
13b-OH), 4.68 (1H, d, J= 9.5 Hz, H-17), 4.49 (1H, q,
J=17.5Hz, H-18),4.02 (2H, m, H-17d), 3.72 (3H, s, H-
12a), 3.71 (2H, overlapped, H-8a), 3.64 (3H, s, H-13d),
3.42 (3H, s, H-2a), 3.26 (3H, s, H-7a), 2.43 (1H, m, H-
17ba), 2.26 (1H, m, H-17aa), 2.11 (1H, m, H-17ap),
2.04 (1H, m, H-17bp), 1.68 (3H, d, /= 7.4 Hz, H-18a),

1.12 (3H, t,J=7.5 Hz, H-17¢); '*C-NMR (150 MHz,
CDCl3) 6: 192.1 (C-13a), 173.6 (C-13¢), 173.2 (C-17c¢),
173.0 (C-19), 162.0 (C-16), 155.7 (C-6), 151.1 (C-9),
150.4 (C-14), 145.5 (C-8), 142.3 (C-1), 137.9 (C-11),
136.7 (C-7), 136.6 (C-4), 136.5 (C-3), 132.1 (C-2),
129.8 (C-12), 129.2 (C-3a), 126.4 (C-13), 123.1 (C-3b),
107.8 (C-15), 104.4 (C-10), 98.0 (C-5), 93.6 (C-20),
89.2 (C-13b), 60.5 (C-17d), 53.9 (C-13d), 50.9 (C-18),
50.3 (C-17), 31.3 (C-17b), 30.3 (C-17a), 22.8, (C-18a),
19.6 (C-8a), 17.6 (C-8b), 14.3 (C-17¢), 12.5 (C-12a),
12.3 (C-2a), 11.4 (C-7a). LA Ly $ds 5 SCikdi s
B EA D), BEENEY 17 N 13%R)-
hydroxypheophorbide-a ethyl ester.

&P 18: HL& MK K: HR-ESI-MS m/z:
621.3087 [M + H]*, (it & 621307 1,
C37H41N4Os ), 731 A C37HaoN4Oso [a]s +486.2°
(c0.1, MeOH). 'H-NMR (600 MHz, DMSO-ds) 5: 9.79
(1H, s, H-10), 9.46 (1H, s, H-5), 8.91 (1H, s, H-20),
8.22 (1H, dd, J=11.4, 6.1 Hz, H-3a), 6.39 (1H, d, J =
17.4 Hz, H-3ba), 6.22 (1H, d, J= 11.9 Hz, H-3bB), 4.58
(1H, m, H-18), 4.23 (1H, m, H-17), 4.04 (2H, m, H-
17d), 3.81 (3H, s, H-13d), 3.64 (3H, s, H-12a), 3.62
(2H, m, H-8a), 3.43 (3H, s, H-2a), 3.22 (3H, s, H-7a),
2.28 (1H, m, H-17aa), 2.25 (1H, m, H-17ba), 2.19 (1H,
m, H-17aB), 2.17 (1H, m, H-17bB), 1.74 (3H, d, J=7.0
Hz, H-18a), 1.62 (3H, t, J= 7.3 Hz, H-8b), 0.94 (3H, 1,
J=6.9Hz, H-17¢); 3C-NMR (150 MHz, DMSO-ds)
5: 189.2 (C-13a), 173.2 (C-13c), 172.5 (C-19), 169.3
(C-13¢), 161.6 (C-16), 155.0 (C-6), 151.6 (C-9), 150.4
(C-14), 145.4 (C-8), 141.5 (C-1), 137.3 (C-11), 136.5
(C-7), 135.9 (C-3), 135.6 (C-4), 132.4 (C-2), 129.0
(C-12), 128.9 (C-3a), 128.5 (C-13), 123.4 (C-3b),
105.5 (C-15), 105.1 (C-10), 97.1 (C-5), 94.1 (C-20),
64.3 (C-13b), 59.8 (C-17d), 52.7 (C-13d), 50.7 (C-
17), 49.2 (C-18), 30.6 (C-17b), 29.0 (C-17a), 22.9, (C-
18a), 18.6 (C-8a), 17.5 (C-8b), 13.9 (C-17¢), 12.0 (C-
2a), 11.8 (C-12a), 10.9 (C-7a). LA E¥RiEHIE S X
R AT U B AR — B0, USRI A ) 18 R ethyl
pheophorbide a.

WA 19: BEHEF AR ESI-MS m/z: 653.2 [M+
HI*, 2 73RN C37HaoN4O7. [aly +422.0° (¢ 0.1,
MeOH). 'H-NMR (600 MHz, DMSO-ds) 6: 9.77 (1H,
s, H-5), 9.55 (1H, s, H-10), 8.71 (1H, s, H-20), 8.02
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(1H, dd, J=11.5, 2.6 Hz, H-3a), 6.35 (1H, d, J=17.4
Hz, H-3ba), 6.19 (1H, d,J=11.1 Hz, H-3bB), 4.45 (1H,
q,J= 7.4 Hz, H-18), 4.08 (1H, dd, J = 6.9, 2.1 Hz, H-
17), 3.95 (2H, m, H-17d), 3.90 (3H, s, H-12a), 3.76
(3H, s, H-13d), 3.75 (2H, m, H-8a), 3.44 (3H, s, H-2a),
3.28 (3H, s, H-7a), 2.57 (1H, m, H-17aq), 2.44 (1H, m,
H-17ba), 2.16 (1H, m, H-17ap), 1.84 (1H, m, H-17bp),
1.72 (3H, t, J = 7.0 Hz, H-8b), 1.60 (3H, d, J= 6.7 Hz,
H-18a), 1.06 (3H, t,J="7.1 Hz, H-17¢); '*C-NMR (150
MHz, DMSO-ds) d: 173.4 (C-17¢), 171.3 (C-13c),
171.1 (C-19), 166.4 (C-16), 161.2 (C-14), 155.9 (C-6),
150.2 (C-9), 145.7 (C-8), 141.4 (C-1), 138.9 (C-11),
136.7 (C-7), 136.2 (C-3), 136.2 (C-4), 134.9 (C-15),
131.7 (C-2), 131.6 (C-12), 129.1 (C-3a), 122.9 (C-3b),
111.5 (C-13), 104.3 (C-5), 102.1 (C-13a), 100.6 (C-
13b), 99.8 (C-10), 94.0 (C-20), 60.6 (C-17d), 54.3 (C-
13d), 53.8 (C-17), 50.3 (C-18), 32.2 (C-17a), 31.4 (C-
17b), 22.4 (C-18a), 19.7 (C-8a), 17.7 (C-8b), 14.2 (C-
17¢), 12.6 (C-12a), 12.3 (C-2a), 11.4 (C-7a). LA
R S SRR E H R A —ET), S A
19 A ligulariaphytin A

&% 20 TLEMIRY: HR-ESI-MS m/z:
463.378 2 [M+H]", (1151H 463.378 2, C20Hs1047),
7 F 3N CaoHs0040 [a]s —11.0° (¢ 0.2, MeOH). 'H-
NMR (400 MHz, CDCl3) 8: 3.82 (1H, s, 3-OH), 2.06
(6H, d, J= 1.6 Hz, H-5a, 6a), 1.93 (1H, m, H-7a), 1.70
(1H, m, H-8a), 1.65 (1H, m, H-10a), 1.65 (1H, m, H-
7B), 1.58 (1H, m, H-10B), 1.50 (1H, m, H-8B), 1.37
(3H, s, H-3a), 1.33 (3H, s, H-9a), 0.87 (3H, s, H-22),
0.85 (3H, s, H-21a), 0.85 (3H, d, J = 2.3 Hz, H-13a),
0.83 (3H, d, J=4.5 Hz, H-17a); '3C-NMR (100 MHz,
CDCl3) 6: 201.9 (C-4), 199.0 (C-1), 147.1 (C-6), 142.1
(C-5), 93.5 (C-2), 87.2 (C-9), 81.4 (C-3), 41.5 (C-10),
38.9 (C-20), 37.7 (C-18),37.6 (C-12), 37.5 (C-14), 37.4
(C-16), 36.6 (C-8), 32.9 (C-13), 32.9 (C-17), 32.2 (C-
7), 28.1 (C-21), 24.9 (C-9a), 24.6 (C-15), 24.4 (C-19),
23.9 (C-3a), 22.9 (C-22), 22.8 (C-21a), 22.5 (C-11),
19.9 (C-13a), 19.9 (C-17a), 13.6 (C-6a), 13.2 (C-5a).
DA bR A 5 SRR T i B A — B, MU e
A 20 4 (-)-a-tocospirone.

&Y 21 TEMIRY: HR-ESI-MS m/z:
495.444 2 [M+H]", (TH5HE1H 495.4408, C31Hs004%),
73 T3 C31Hs58040 [0]5-96.2° (¢ 0.2, MeOH). 'H-

NMR (400 MHz, CDCL3) 6: 4.68 (1H, s, 3-OH), 2.37
(1H, dt, J = 12.0, 6.0 Hz, H-70), 2.02 (3H, s, H-3a),
1.87 (1H, m, H-7B), 1.84 (3H, s, H-6a), 1.81 (3H, s, H-
5a), 1.78 (2H, m, H-8), 1.31 (3H, s, H-9a), 0.87 (3H, s,
H-13a), 0.85 (6H, s, H-21a, 22), 0.83 (3H, d, J = 4.3
Hz, H-17a); *C-NMR (100 MHz, CDCls) 6: 207.1 (C-
3), 205.3 (C-1), 163.3 (C-5), 139.6 (C-6), 92.7 (C-2),
89.6 (C-4), 87.4 (C-9), 42.2 (C-10), 38.9 (C-20), 37.6
(C-12), 37.6 (C-18), 37.6 (C-14), 37.4 (C-16), 37.0 (C-
8),33.5(C-7),32.9 (C-13),32.9 (C-17), 28.1 (C-21),25.0
(C-9a), 25.0 (C-15), 24.6 (C-3a), 23.9 (C-19), 22.9 (C-
21a), 22.8 (C-22), 22.5 (C-8), 19.9 (C-13a), 19.8 (C-17a),
11.1(C-5a), 8.9 (C-6a), LA it 5 ks £
FEA—F, W EEY) 21 4 a-tocospiro B

& 22: W OMPIRY): ESI-MS m/z: 403.3
[M+H]*, 13~ CyHi02. [0y +40.4° (¢ 0.5,
MeOH). 'H-NMR (400 MHz, CDCl;) &: 6.48 (1H, s,
H-5), 6.38 (1H, s, H-7), 2.12 (3H, s, H-12), 0.83~0.87
(15H, m, H-11, 13’~16"; '3C-NMR (100 MHz,
CDCl3) 6: 147.9 (C-6), 146.1 (C-9), 127.4 (C-8), 121.4
(C-10), 115.8 (C-7), 112.7 (C-5), 75.7 (C-2), 40.1 (C-
1), 39.5 (C-11"), 37.6 (C-3"), 37.6 (C-5"), 37.6 (C-7"),
37.4 (C-9"), 32.9 (C-4'), 32.8 (C-8'), 31.5 (C-3), 28.1
(C-127), 24.9 (C-10"), 24.6 (C-6"), 24.2 (C-11), 22.9 (C-
141, 22.8 (C-4), 22.7 (C-13"), 21.1 (C-2", 19.9 (C-16"),
19.8 (C-15",16.2 (C-12). LA L3 e 5 Sk ifoE
B R A—300, WMUS A 22 8 - EW

AW 23: FAMPIRY); ESI-MS m/z: 447.3 M+
HI*, 913 A Ca9Hs003. [a]s +55.2° (¢ 0.3, MeOH).
'H-NMR (400 MHz, CDCl3) §: 2.53 (2H, m, H-1"), 2.03
(3H, s, H-9), 2.00 (6H, s, H-7, 8), 1.25 (3H, s, H-10),
0.87 (6H, s, H-13, 14), 0.85 (3H, s, H-12), 0.83 (3H, s,
H-11); 'BC-NMR (100 MHz, CDCl;) 6: 187.7 (C-4),
187.5 (C-1), 144.6 (C-6), 140.7 (C-5), 140.6 (C-3),
140.3 (C-2), 72.8 (C-3'), 42.4 (C-4"), 40.4 (C-2"), 39.5
(C-14"), 37.7 (C-6"), 37.5 (C-8', 10"), 37.4 (C-12", 32.9
(C-11"), 32.9 (C-7", 28.1 (C-15"), 26.7 (C-3"), 24.9 (C-
13%, 24.6 (C-9"), 22.8 (C-13), 22.7 (C-14), 21.5 (C-1),
21.4 (C-5%, 19.9 (C-12), 19.8 (C-11), 12.5 (C-9), 12.4
(C-7), 12.1 (C-8)o VALt ¥ 5 STk Fie i Hi 4
AR, MR AEY) 23 8 a- TR .

WEW) 24: TEEMRY); ESI-MS m/z: 249.1 [M+
Nal*, % ¥R A CisH1402. 'H-NMR (400 MHz,
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CDCls) d: 7.49 (2H, d, J = 7.4 Hz, H-4', 8", 7.35 (2H,
t, J = 7.4 Hz, H-5', 7), 7.05 (1H, m, H-6"), 7.02 (2H,
dd, J=129.1, 16.6 Hz, H-1', 2", 6.63 2H, d, J=11.4
Hz, H-2, 6), 6.35 (1H, brs, H-4), 3.81 (3H, s, H-7); 3C-
NMR (100 MHz, CDCls) d: 161.3 (C-5), 157.2 (C-3),
139.8 (C-1), 137.2 (C-3"), 129.5 (C-17), 128.8 (C-4', 8",
128.5 (C-6"), 127.9 (C-2'), 126.7 (C-5',7"), 106.2 (C-6),
105.0 (C-2), 101.2 (C-4), 55.5 (C-7). LA Lykit%ds
5 R E R A — 2, MU E A 24
5-methoxypinosylvin.

thE5 25: AT AKR; ESI-MS m/z:299.2 [M—
H] > 7 F3A CooHas020 [a]% +36.8° (¢ 0.3, MeOH).
'H-NMR (400 MHz, CDCl3) §: 7.17 (1H, d, J= 8.2 Hz,
H-11), 7.00 (1H, d, J = 8.2 Hz, H-12), 6.89 (1H, s, H-
14), 1.28 (3H, s, H-19), 1.23 (3H, s, H-20), 1.22 (6H,
d,J=6.8Hz,H-16,17); 3C-NMR (100 MHz, CDCl5)
J: 185.0 (C-18), 146.9 (C-13), 145.9 (C-9), 134.8 (C-
8), 127.1 (C-14), 124.3 (C-11), 124.0 (C-12), 47.6 (C-4),
44.7 (C-5), 38.1 (C-1), 37.0 (C-10), 36.9 (C-3), 33.6 (C-
15), 30.1 (C-7), 25.3 (C-20), 24.1 (C-16, 17), 21.9 (C-6),
18.7(C-2), 16.4 (C-19). LA i i3 5 SRR 2odh
BRI, WA 25 AN .

B4 26: TCEHPRY); ESI-MS m/z: 295.2 [M+
H]*, 73 73N CisH3003. 'H-NMR (400 MHz, CDCl3)
8:7.49 (1H, dd, J = 15.3, 11.5 Hz, H-7), 6.16 (1H, m,
H-8), 6.08 (1H, m, H-6), 5.90 (1H, m, H-5), 2.54 (2H,
m, H-10), 2.28 (2H, m, H-4), 2.18 (2H, m, H-2), 1.29~
1.33 (16H, m, H-3, 11~17), 0.89 (3H, t, J= 6.5 Hz, H-
18); 1*C-NMR (100 MHz, CDCl5) 6: 200.9 (C-9), 174.0
(C-1), 142.8 (C-5), 137.2 (C-7), 129.5 (C-8), 127.0 (C-
6), 41.2 (C-10), 34.5 (C-2), 31.5 (C-16), 29.3 (C-3),
29.2 (C-14), 29.1 (C-12), 28.5 (C-4), 25.1 (C-15), 24.4
(C-11),22.6 (C-13,17), 14.4 (C-18). LI it 5
SCHRFR TE H I A — Y, MU G 26 N
(5E,7E)-9-oxooctadeca-5,7-dienoic acid.

WA 27: ToiRY); ESI-MS m/z:323.2 [M+
HI", 43T 3N CaoH3403. 'H-NMR (400 MHz, CDCl3)
0: 7.12 (1H, m, H-11), 6.18 (1H, overlapped, H-12),
6.16 (1H, overlapped, H-13), 6.09 (1H, d, /= 15.3 Hz,
H-10), 4.12 (2H, q, J = 7.0 Hz, H-1"), 2.52 (2H, t, J =
7.3 Hz, H-8), 2.27 (2H, t, J = 7.0 Hz, H-2), 2.17 (2H,
m, H-14), 1.67 (2H, m, H-3), 1.59 (2H, m, H-7), 1.45
(2H, m, H-15), 1.31 (8H, m, H-4~6, 16), 1.29 (2H, m,

H-17), 1.25 (3H, t, J = 6.7 Hz, H-2"), 0.89 (3H, t, J =
6.7 Hz, H-18); '3C-NMR (100 MHz, CDCl;) d: 201.2
(C-9), 174.1 (C-1), 145.9 (C-13), 143.2 (C-11), 129.0
(C-12), 128.0 (C-10), 60.4 (C-1"), 40.6 (C-8), 34.5 (C-
2), 33.3 (C-14), 31.6 (C-16), 29.3 (C-5), 29.3 (C-6),
29.1(C-4),28.6 (C-15),25.1 (C-3),24.5 (C-7), 22.6 (C-
17), 14.4 (C-2", 14.2 (C-18). PL_ I HdE 5 kiR
TEHAR A — B4, BEEEWEY) 27 N(10E,12E)-
ethyl 9-oxo-octadeca-10,12-dienoate.

&Y 28: LOMARYY; ESI-MS m/z: 347.2
[M—I—Na]*, ﬁ‘?‘ﬁy\j C20H3603o 1H-NI\/IR (400 MHZ,
CDCls) 0: 6.48 (1H, ddt, J=15.2, 11.0, 1.1 Hz, H-11),
5.95 (1H, t,J= 11.0 Hz, H-12), 5.64 (1H, dd, J= 15.2,
6.9 Hz, H-10), 5.45 (1H, dd, J = 11.0, 8.1 Hz, H-13),
4.14 (1H, m, H-9), 4.11 (2H, m, H-1"), 2.28 2H, t, J =
7.4 Hz, H-2), 2.17 (2H, dd, J = 15.0, 7.6 Hz, H-14),
1.62 (2H, m, H-3), 1.55 (2H, m, H-8), 1.38 (2H, m, H-
15), 1.31 (12H, m, H-4~7, 16, 17), 1.25 (3H, t,J="7.0
Hz, H-2"), 0.89 (3H, t, J = 6.7 Hz, H-18); '3C-NMR
(100 MHz, CDCl3) 0: 174.1 (C-1), 135.9 (C-10), 133.3
(C-13), 127.8 (C-12), 126.0 (C-11), 73.1 (C-9), 60.3
(C-1'), 37.4 (C-8), 34.5 (C-2), 31.6 (C-16), 29.5 (C-6),
29.4 (C-5), 29.3 (C-4), 29.2 (C-15), 27.9 (C-14), 25.5
(C-7), 25.1 (C-3), 22.7 (C-17), 14.4 (C-2", 14.2 (C-
18)o DA b ik i 5045 5 SR it B A — BB, i
%t &Y 28 N (10E,122)-9-hydroxy-10,12-
octadecadienoic acid.

&Y 29: AERA; ESI-MS m/z:279.2 [M+
Na]*, %> ¥R A CisH0s3. 'H-NMR (600 MHz,
CDCls) d: 2.34 (2H, t, J = 7.2 Hz, H-2), 1.63 (2H, m,
H-3), 1.25 (24H, m, H-4~15), 0.88 (3H, t, J= 6.6 Hz,
H-16); BC-NMR (150 MHz, CDCl3) d: 179.6 (C-1),
34.1 (C-2), 32.0 (C-3), 29.8 (C-4), 29.8 (C-5), 29.8 (C-
6), 29.8 (C-7), 29.8 (C-8), 29.7 (C-9), 29.6 (C-10), 29.5
(C-11), 29.4 (C-12), 29.2 (C-13), 24.8 (C-14), 22.8 (C-
15), 14.3 (C-16) LA_F 315 H 85 5 SRk T8 20 S A
—EBSL, KA 29 NEEIEER .

3.2 EDEMEN

K WM ERREZENR LAY 5~6 il 12~
15 BTG, LRIZATFE E. coli (ATCC25922) .
M B A M P aeruginosa (ATCC27853) .
BRH E. faecalis (ATCC29212) . Tit H 4 AR (1) 4 8
B A ERE (MRSA ATCC43300) « HifFaskiE C.
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neoformans (ATCC32045) . Hta&EkE C. albicans
(ATCC10231) MM E M, il ER R EA
SN P IR 258 . B RFE 1 R, ha)
13 XF 3B MIC {59 128 pg/mL, % MRSA

f) MIC {8} 16 ug/mL, 37 B RSBk B i MIC (5N
4 pg/mL; HEY 15 XFGERE R MIC B4 128
ng/mL, % MRSA ] MIC {6/ 64 pg/mL, X724
PR B MIC N 8 pg/mL.

F£1 &S5, 6F012~15 BUIESEM

Table 1 Antimicrobial activities of compounds 5, 6 and 12—15

MIC/(ug mLY)

wEY) : _ : -
E. coli P. aeruginosa E. faecalis MRSA C. neoformans C. albicans
>128 >128 >128 >128 >128 >128
>128 >128 >128 >128 >128 >128
12 >128 >128 >128 >128 >128 >128
13 >128 >128 128 16 4 >128
14 >128 >128 >128 >128 >128 >128
15 >128 >128 128 64 8 >128
NG <0.031 25 0.25 0.5 0.25 - -
VAR - - 1.0 0.5 - -
T - - — — 2 4
4 THE 2014: 539807.

AW TGP B1F 5] 29 MuED,
BAE 1A= 3 AR 1 ANER ., 2 NEER, S
AR TANEYIL 4 NMEEm . 1RO
1A Zii A 4 A ee, Ktk a 2. 4. 8. 9.
11~19 1 24~28 N1 RN KREAHEY) 5 5515 31,
AW 1. 3. 5. 7. 200 21 F1 23 A E XM EFHE
Yoy AR R, A 6. 10 il 22 NEIRMNA
A EAR. LAY 13 B 15 XFFEmER R
MRSA S BRI A — € MHSIEH . (&
11~15 R EERATAY), MRIEHATHIE, %R0
HEYNAFAET B =, BA B A
o FAVE T, WEDH D BEER Tk s
Yy, HAWRRETASWMIHNER. AHARFEE
T HREWINZE RS RPTRETEESTE, AHIF RS
ARG TR 2K -
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