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VE P42 6 T A — S 9 A Y, S ICH B 4K FZ - (minimum inhibitory concentration, MIC) 43 il Jy 64,128,128 128 #lI
128 pg-mL"; A1 13 %87 R RS BR A — & AR E H, MIC {55 128 pgrmL™".
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Abstract: Thirteen compounds were isolated from the twigs and leaves of Meiogyne hainanensis (Merr.)
N. T. Ban by silica gel column chromatography, sephadex LH-20, and preparative HPLC. Their structures were
respectively determined as chienhainanin N (1), (S)-15,16-didehydrocoriolic acid methyl ester (2), 13-hydroxy-9Z,
11E,15E-octadecatrienoic acid (3), (S)-coriolic acid (4), 13-0x0-(9Z,11F)-octadecadienic acid (5), 13-oxo0-(9E,11E)-
octadecadienic acid (6), 9-oxo- (10E, 12Z) -octadecadienic acid (7), 9-oxo- (10E, 12F) -octadecadienic acid (8),
a-tocopherol (9), vitamin E quinone (10), a-tocospiro A (11), 17c-ethoxypheaophorbide A (12), mustakone (13) by
spectral data analysis. Among them, compound 1 is a new compound, compounds 2, 3, 5-8, 10-12 are isolated
from Annonaceae plants for the first time, and compounds 4, 9 and 13 are isolated from the genus Meiogyne for the
first time. Their antimicrobial activities were evaluated by the broth microdilution method. Compounds 2, 3, 5-7
showed weak antimicrobial effect against MRSA with MIC values from 64 to128 ug-mL", respectively. Compound
13 showed weak antimicrobial effects against Cryptococcus neoformans with the MIC value of 128 pg-mL™".
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¥R [Meiogyne hainanensis (Merr.) N. T. Ban] N
7 Hi Bl (Annonaceae) AR JE (Meiogyne) H4), 7=
TRE WG AR IR X, AT LB IK 55 B AR
st BT, S8 T BRIk 5 o AN 2 B E 1 T ST
o RURBAAERTH BT, NERF B3 T
— RS R B E PR T IR 1R
WAL 18 BRI Fe b, 1 — 20 N A (1)
CIEFER) o B3 B 13 MG, B4 T AR
a1, 7T NENIRRATAY) 2~8), 3/ M EEMATAE
P (9~11), 1 ANRRMRAT A (12) 711 AME 6 R0 5
Y 13), EEMIE 1. Kb a1 s
W, A 2.3.5~8.10~12 N i IR T 7 B RHE )
FOBEERE, LAY 4.9 13 A E RN BEEARE-Y
Ha R SR RNZMERBEN S5 3 1010 E
YIREAT ORISR VEOY, 45 RE WL S 2.3.5~7 X it
ARG AR 18 T A — o I AR Y, A6 13 07 2
BBk B A — & B AR /E A o

9 17_16 45

A |
20 18 X 18 o {
\\ 10 8 L
12 4

1

FER5118
1 ZMEE

WE R E MR Y, % ¥ T & . HR-ESI-
MS i H 5 IR 4> F B T 0§ m/z 295.205 8 [M+H]" (15
ff 4 C,H,,0", 295.205 6), #& =tk W 7 T XA
C, H, 0, N AE N9, UV i & IR 7 208 (4.78)-
214 (4.85). 240 (3.92). 253 (4.24). 267 (4.43) 1 283
(4.33) nm &b A e K, 25 40 B 3 7E 225~300 nm 2
R TR VSR N BN ARSI SR o SR e /N
'HNMR % (& 1) B/RH 8 MW EA(E 5 [0, 7.29 (1H,
d, J = 1.8 Hz), 6.27 (1H, dd, J = 3.0, 1.8 Hz), 6.03 (1H,
dt, J=10.8, 7.5 Hz), 5.97 (1H, d, J = 3.0 Hz), 5.81 (1H,
ddt, J = 17.1, 10.3, 6.5 Hz), 5.50 (1H, d, J = 10.8 Hz),
5.05 (1H, dd, J = 17.1, 1.8 Hz), 4.99 (1H, dd, J = 10.3,
1.8 Hz)] F1 9 M B & 15 5 [0, 2.61 QH, t, J =
7.6 Hz), 2.44 (2H, m), 2.32 (2H, t, J = 7.0 Hz), 2.17 (2H,
m), 1.63 (2H, m), 1.55 (2H, m), 1.39 (2H, m), 1.33 (2H,

Figure 1  Structures of compounds 1-13
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overlap), 1.33 (2H, overlap)]. “C NMR i 45 & DEPT
SRR B A 21 MRS T, B FE: 8 MR R E
5 (d. 156.6, 146.7, 140.8, 137.8, 115.3, 110.2, 108.8,
104.7) 4 M BHFEWHAE 5 (0. 85.2, 78.6, 72.1, 65.3)
9 AN H R B A5 5 (0, 33.0, 30.0, 29.1, 29.0, 28.9, 28.4,
28.1, 28.1, 19.7). i 5 SCERPIHHE Hoxf, ik — 2D
EL &1 R R EY) . 'H-"H COSY i (K2)
Al W8 F H-1 (6, 7.29) & H-3 (6, 5.97)~H-5 (5, 2.61)
& H-11 (6, 2.32) J H-16 (d, 5.50) £ H-21 (d, 5.05/
4.99) {13 H B e & Z4i. HMBC 1% (E12) w4, il
H-1 (5, 7.29) 5 C-4 (6. 156.6) #13%, H-2 (9, 6.27) 5 C-
4 (6. 156.6) #H%, H-3 (6, 5.97) 5 C-1 (J. 140.8).C-2
(0. 110.2).C-4 (6. 156.6) #H K, H-5 (6, 2.61) 5 C-3 (4,
104.7)- C-4 (6. 156.6)~ C-7 (6. 29.1) #H 5% F1 H-6 (4,
1.63) 5 C-4 (6. 156.6) #H ¢, #EMT C-5 5 C-4, C-3 5 C-
A&, 46 C-1 AL RS (140.8)C-4 L0
(156.6) F14y 7 X5 B AT 51 C-4 5 C-1 Ji ik 460 J7 1 A1 7%
T R I EF; 383 H-10 (6, 1.55) 55 C-8 (J,. 29.0).C-12
(d. 85.2) A, H-11 (5, 2.32) 5 C-9 (. 28.9)~C-12 (.
85.2).C-13 (8, 65.3)~C-14 (J. 78.6). C-15 (6. 72.1) H
FKANH-18 (9, 2.44) 5 C-15 (5. 72.1).C-16 (5, 108.8) #H
XK, AJEIC-11 5 C-12 #Hi%E, C-15 5 C-16 #Hi% . H-16
(0, 5.50) 5 H-17 (6, 6.03) Z[AJFE & W J,,,, = 10.8 Hz,
AL AR XU A IR A5 1), B 2 e B S50 . 45
LR, tb &1 458 N (Z)-2-(heptadeca-12,16-dien-
8,10-diyn-1-yl) furan. &R, (L&Y 18— KIWIER
FrEY, a4 AEAREHN (chienhainanin N).
2 EDEMITN

K7 e R R R AL A 1~ 13 [ 4T
% M, BL P aeruginosa (ATCC27853)« E. faecalis
(ATCC29212). MRSA (ATCC43300). C. neoformans
(ATCC32045) Hl C. albicans (ATCC10231) A il i
MR, IR VD B AN G R M g B R 25 . 45
RaR 2, (AP 2.3.5~7 X iiif A TE R & B A —
SE B 40 A A, 5 K 40 B 9K B2 (minimum  inhibitory
concentration, MIC) 43 7l & 64. 128, 128. 128
128 pg-mL™", (&Y 13 X137 BY B Bk B A — 52 I3 il AF
F, MICE 4 128 ug-mL™",
3 itig

AT TEMNEARF 4 B E R T 13 MEE Y,
H a1 e, tha%2.3.5~8.10~12 1
B IR R RHE ) T 5y A2, A S 4.9 F1 1324
HIXMNBEEARBED T ERE. EW2.3.5~7
XoF i FR A VG AR B A — 8 A RIE L AL B 13 X6
B BRER A — B RIE . AR E A8 T F 7 EL

Table 1 'H (400 MHz in CDCl,) and “C (100 MHz in CDCI,)
NMR data of compound 1

Z
o

0 12

- H C
1 7.29 (1H, d, 1.8) 140.8
2 6.27 (1H, dd, 3.0, 1.8) 110.2
3 5.97 (1H, d, 3.0) 104.7
4 156.6
5 2.61 (2H, t, 7.6) 28.1
6 1.63 (2H, m) 28.1
7 1.33 (2H, overlap) 29.1
8 1.33 (2H, overlap) 29.0
9 1.39 (2H, m) 28.9
10 1.55 (2H, m), 28.4
11 2.32 (2H, t, 7.0) 19.7
12 - 85.2
13 - 65.3
14 - 78.6
15 - 72.1
16 5.50 (1H, d, 10.8) 108.8
17 6.03 (1H, dt, 10.8, 7.5) 146.7
18 2.44 (2H, m) 30.0
19 2.17 (2H, m) 33.0
20 5.81 (1H, ddt, 17.1, 10.3, 6.5) 137.8
21 5.05 (1H, dd, 17.1, 1.8) 115.3

4.99 (1H, dd, 10.3, 1.8)

2 LRI 15
S 15 0
N 2
\%-/1 )

~—r /\3
L9 T Sv

— 'H-'H cosY 7\ HMBC

Figure 2 Key HMBC and 'H-'H COSY correlations of com-
pound 1

Table 2  Antimicrobial activities of compounds 1-13 (n = 3).

MIC: Minimum inhibitory concentration

MIC/pug-mL"
Compound P. E. MRSA C. C.
aeruginosa  faecalis neoformans  albicans
1 >128 >128 >128 >128 >128
2 > 128 >128 64 > 128 >128
3 > 128 >128 128 >128 >128
4 > 128 >128 >128 >128 >128
5 > 128 > 128 128 > 128 > 128
6 >128 >128 128 >128 >128
7 > 128 >128 128 >128 >128
8 > 128 >128 >128 >128 >128
9 > 128 >128 >128 >128 >128
10 > 128 > 128 > 128 > 128 > 128
1 > 128 > 128 > 128 > 128 > 128
12 > 128 > 128 > 128 > 128 > 128
13 >128 >128 >128 128 >128
Ciprofloxacin 0.25 0.5 0.25 - -
Vancomycin - 2 1
Fluconazole - - - 4

BHEARE (Chieniodendron), T ¥ AE 1T N & 75 B R}
HKJE (Meiogyne). AHIM FARIE Bo-", EEA B
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Meiogyne cylindrocarpa (Burck) Heusden I Meiogyne
baillonii (Guillaumin) Heusden /% F Fi47) 1 & 45 £ Fh 3
PR EY) . ARV AE N AR B FH, 7 5 A
B 7 2 MR E), XA I3 5 I
R KRBT W IEWPESR L T /EIE. ASHE TR i
— R FEAIT R A B2 1 Wit

LG ER Y

Bruker Avance 400 %Y 1% # 3L JR A (#8 [ Bruker 2>
)); i HE P810 4x H Bl et AX (FF m i Re A A Bty A B
/> #]); Thermo Scientific Evolution One %5 #h—"1] L4539
I J& 11 . Orbitrap Exploris 120 %Y /&5 73 #% i 1% 4 (36
ThermoFisher A #]); Agilent 1260 Infinity I17/Vanquish
Core B! =GR ARt 1S4 (32 [ Agilent 22 7]/3 [E Thermo-
Fisher 24 7]); Agilent 1260 Infinity I1 78 f %% 784 w2 24 7 A
35 4% (35 E Agilent 2 7]); i {# EasySep®-3050 %4 2
1l % e ROBUAH LS A (R @ Tl A HOR A R 4 )
BUCHI Rotavapor R-100 % Jig #% 7% % 4% (3 + BUCHI
2 #]); BCE224-1CCN J3 73 2 — 3 i K1 [38 2 A Bt
FAXEE (Lm0 A PR A F]]; THZ-98AB AU i Ik 7 7%
(g —TER 2R A IR A |); GF,,, 2 (i e R
(& LR A B A ), 1F A A 1% R (100~
200.200~300 H ; ¥ &AL T A 41 ); ODS A
il Sk} (Spherical C18 Monomeric, 120A, 50 um, HlI %
K SILICYCLE 2 #); &t A 1% K} (Toyopearl HW-
40F, H 42 TOSOH 2 #l); 43 # 4 HPLC {53 4% (Global
Chromatography C18, 250 mm x 4.6 mm, 10 pum, _Jfi8
WM ARA IR A 7 ; Cosmosil 5C18-MS-II, 250 mm x
4.6 mm, 5 um, H 7 Nacalai Tesque A &) flF 4 HPLC
3% A (ChromegaChiral CC4, 250 mm x 4.6 mm, 5 um,
= PerkinElmer 24 7); 21l %71 HPLC {1141 (Global
Chromatography C18,250 mm x 10 mm, 10 pm, 3@
IIHTHARA PR F]) A1 (Cosmosil 5C18-MS-11, 250 mm x
10 mm, 5 pm, H 7 Nacalai Tesque /A 7); #1] % 7 HPLC
1%+ (Global Chromatography C18, 250 mm x 20 mm,
10 pm, _F iR 38 70 M BOR A IR 22 75 Cosmosil 5C18-
MS-II, 250 mm X 20 mm, 5 um, H 7< Nacalai Tesque A
A ); B 7 B R A IR L P AR T B T TR B R P AR
U ZRAIVERHECA BR A A ); CAMHB P71 77 25
YMHi 725k (F Bl A ME ARG R A ), ATCC29212
FEJ BR T  ATCCA43300 < 35 (0 ] %) B T <5 38 (0 0 A
ATCC27853 4 £3 1 5L Jf B - ATCC32045 37 A iz Bk B Al
ATCC10231 H & Bk (I I AW RHECH R 2
al); R VD R ER IR T R A UM (BB RL TR
R B AR B R 2, it 5 C129896. V105495

E129360). it H 45735 9 (il i (i i A 5 A
A]) BT A (AR 4 1 LR R PR A F).

EAREYMET 20235 ARETHEZHE R
BT, 2 PRI AR K 5 24 5 Bt R % I BUR %5 8 N
BB} B R B Y FE R [Meiogyne hainanensis (Merr.)
N. T. Ban], ##¥5r 4 (No. 2023050001) 1577 T IR Y%
ARR 2R A %

1 RESE

B K [Meiogyne hainanensis (Merr.) N. T. Ban] £
53 kg, B BN, FH 95% £ B 80 LB 4R HL, &
FB PRI EREIRAR IO, 53 R B2 5.5 kg.
12 H H 100~200 B fif B HEFE 5 KR Ak — &
Bt LR L TR B, 45 2140 T B 2 HGH A7 350 g & H
Fe 2L BT 549 g 1 LR LR A HGH AT 574 .

0 T R R Ak — 5 SRR B RE G 4 B, DAAT
fik— 2./ 2. 16 9 BE I 77 (100:0~0: 100), £ 74 2 433
(TLC) 43 #r H & FEAHALI 73, 15 B 154 4 Frol~
Fr.15. #iirFr.12 (2 g) &l & WA (4 E-K, 95:5,
4 mL-min") 20463 21b 54 10 (7, = 23 min; 4.3 mg).

TEH R — P AR A g, DA
k- 2,82 2. B8 Ve (1002 1~0:100), 15524 4> F
WA Fr.l~Fr.24. 4 Fr.5 (8 g) 2K 4 WM (FF Iz -
K, 95:5, 4 mL-min") Ai{L15 2LEH9 (4, = 39 min;
18.8 mg); ¥t 73 Fr.6 (5 g) & -1l &3 AH (H EE-7K, 90:10,
4 mL-min™") 404k 75 246 &9 11 (¢, = 49 min; 4.3 mg).
4> Fr.8 (25 g) 4 Sephadex LH-20 /1 (W) 7 & J5 13
B 5 AN 3 4> Fr.8 A~Fr.8E, H A it 43 Fr.8C (17 g) &
ODS (FHEE-7K, 70:30~100:0) 43 &5, 3845 11 M4
Fr.8Ca~Fr.8Ck, Fr.8Cb #t — & - il % i AH (FFEE-K,
60:40, 4 mL-min") 41k, 13 E. &5 13 (1, = 30 min;
13.3 mg).

W Fr.15 (38 g) 5 Fr.16 (57 g) & IF 5 & mE R A
i Bt - 28 4, 15:1~1:1) 20 &, 1558 6 M
W Fr.15A~Fr.15F. i %3 Fr.15C (5 g) & il % i A
(ZJFE-7K, 80:20, 16 mL-min™) 4> B 13 3 6 i 4
Fr.15Ca~Fr.15Cf, i 4 Fr.15Cb &4l &M (2 -7K,
65:35, 16 mL-min™) 204k J5, F £ & BAH (2 -
7K, 50:50, 4 mL-min™) 4itk, 13 245V 2 (1, = 39 min;
3.5mg). 4 Fr.15D (40 g) 4 ODS (FE#-7K, 40:60~
100:0) 73 &5, 19 %] 20 i 4 Fr.15Da~Fr.15Dt. it 7>
Fr.15Dm £l & AH (Z/5-7K, 50:50, 16 mL-min™) 4f
th, B2 AW 3 (¢, = 26 min; 39.7 mg); ¥t 4 Fr.15Dn
2% WAE (L E-7K, 55:45, 16 mL-min™) 41k, 735
&4 4 (t, = 27 min; 90.3 mg)<5 (£,=35 min; 12.5 mg)-
6 (t, =37 min; 11.5 mg).7 (¢, = 38 min; 34.7 mg).8 (¢, =
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43 min; 21.3 mg). ¥4 Fr.15Do & & W AH (4 -
/K, 55:45,16 mL-min™) 43 B 15 %] 7 ML/ Fr.15Dol ~
Fr.15Do7, i 5 Fr.15Do3 £ i 4 WM (2 =K, 55
45,4 mL-min") 254615 21 54 1 (1, = 38 min; 1.2 mg).
4 Fr.15E (41 g) 4 ODS (F EE-7K, 70:30~100: 0)
I35, 433 8 ML 43 Fr.15BEa~Fr.15Eh, Fr.15Eh £ i %%
WA (ZJE-7K, 95:5, 16 mL-min™) 475 34k &4 12
(ty =21 min; 29.8 mg).

2 HHERE

&1 %3 R W, HR-ESI-MS m/z
295.205 8 [M+H]" (i1 518} C,H,,0", 295.205 6), 7
¥ X C,H, 0. UV (CH,CN) 4, (log &) 208 (4.78),
214 (4.85), 240 (3.92), 253 (4.24), 267 (4.43), 283
(4.33). 'H NMR (CDCl,, 400 MHz) F1°C NMR
(CDCl,, 100 MHz) %4 WL3& 1.

&2 kEEHRY; (o] +5.50° (¢ 0.350,
CH,OH; 1 g:100 mL™"); HR-ESI-MS m/z 309.23 [M+H]",
¥ C,,H,,0,. UV (CH,0H) 4 (loge) 192 (3.33),
197 (3.35), 199 (3.29), 235 (3.61); '"H NMR (CDClI,,
400 MHz) 6, 6.51 (1H, dd, J = 15.2, 11.0 Hz, H-11),
5.97 (1H, dd, J = 11.0, 10.8 Hz, H-10), 5.69 (1H, dd, J =
15.2, 6.4 Hz, H-12), 5.57 (1H, dt, J = 10.8, 7.6 Hz, H-
16), 5.43 (1H, dt, J = 10.8, 7.6 Hz, H-9), 5.36 (1H, dt,
J=10.8, 7.6 Hz, H-15), 4.21 (1H, m, H-13), 3.66 (3H, s,
H-1), 2.31 (4H, overlap, H-2, H-14), 2.17 (2H, m, H-8),
2.07 (2H, m, H-17), 1.60 (2H, m, H-3), 1.37 (2H, m, H-
7), 1.31 (6H, overlap, H-4, H-5, H-6), 0.97 (3H, t, J =
7.5 Hz, H-18); "C NMR (CDCl,, 100 MHz) 6. 174.5 (C-
1), 34.2 (C-2), 25.0 (C-3), 29.2 (C-4/5/6), 29.2 (C-4/5/6),
29.1 (C-4/5/6), 29.6 (C-7), 27.8 (C-8), 133.0 (C-9), 127.9
(C-10), 126.0 (C-11), 135.2 (C-12), 72.3 (C-13), 35.4 (C-
14), 123.9 (C-15), 135.4 (C-16), 20.9 (C-17), 14.4 (C-
18), 51.6 (C-1")o LA by 1 £ 4 15 SR i s B A
— 5, WA 2 N (S)-15,16-didehydrocoriolic
acid methyl ester.

WEM3I  wEAHRY; [a]y +3.51° (¢ 0.993,
CH,OH; 1 g100 mL™"); HR-ESI-MS m/z 293.21 [M-H] ",
4 ¥ C,H,,0,. UV (CH,0H) /4, (log ¢) 192 (3.90),
196 (3.90), 201 (4.05), 234 (4.26). 'H NMR (CD,OD,
400 MHz) 6, 6.40 (1H, dd, J = 15.2, 11.0 Hz, H-11),
5.87 (1H, dd, J = 11.0, 10.8 Hz, H-10), 5.54 (1H, dd, J =
15.2, 6.5 Hz, H-12), 5.31 (3H, overlap, H-9, H-15, H-
16), 6,, 4.02 (1H, m, H-13), 2.18 (4H, overlap, H-2, H-
14), 2.09 (2H, m, H-8), 1.96 (2H, m, H-17), 1.50 (2H,
m, H-3), 1.29 (2H, m, H-7), 1.24 (6H, overlap, H-4, H-5,

H-6), 0.86 (3H, t, J = 7.5 Hz, H-18); "C NMR (CD,0D,
100 MHz) 6. 177.7 (C-1), 34.9 (C-2), 26.0 (C-3), 30.2
(C-4/5/6), 30.2 (C-4/5/6), 30.1 (C-4/5/6), 30.7 (C-7),
28.6 (C-8), 133.0 (C-9), 129.3 (C-10), 126.6 (C-11),
136.6 (C-12), 73.2 (C-13), 36.2 (C-14), 125.5 (C-15),
134.5 (C-16), 21.7 (C-17), 14.6 (C-18). LA _F ik 1 ¥4
5SRO R O AR — B, S A 3 8 13(S)-
e H-9Z 11E,15E-+ )\ Bk =iz -

&4 wE AR Y; (o] +1.85° (¢ 1.806,
CH,OH; 1 2100 mL™"); HR-ESI-MS m/z 295.23 [M-H] ",
o F 3 C,H,,0,. UV (CH,0H) A (loge) 191 (3.83),
194 (3.82), 196 (3.88), 198 (3.93), 233 (4.34), 277 (2.78)-
'H NMR (CD,0D, 400 MHz) d,, 6.26 (1H, dd, J = 15.2,
11.0 Hz, H-11), 5.75 (1H, dd, J = 11.0, 10.8 Hz, H-10),
5.39 (1H, dd, J = 15.2, 6.7 Hz, H-12), 5.17 (1H, dt, J =
10.8, 7.7 Hz, H-9), 3.85 (1H, m, H-13), 2.04 (2H, t, J =
7.4 Hz, H-2), 1.96 (2H, m, H-8), 1.36 (2H, m, H-3), 1.27
(2H, m, H-14), 1.17 (2H, m, H-7), 1.10 (12H, overlap,
H-4, H-5, H-6, H-15, H-16, H-17), 0.68 (3H, t, /= 7.0 Hz,
H-18); "C NMR (CD,OD, 100 MHz) 6. 177.6 (C-1),
34.9 (C-2), 26.0 (C-3), 30.2 (C-4/5/6), 30.2 (C-4/5/6),
30.1 (C-4/5/6), 30.7 (C-7), 28.6 (C-8), 132.8 (C-9), 129.4
(C-10), 126.4 (C-11), 137.3 (C-12), 73.3 (C-13), 38.4 (C-
14), 26.3 (C-15), 32.9 (C-16), 23.7 (C-17), 14.5 (C-18).
DA 8 1% B0 55 SO R o s R AR — B, Mo e b
EW4 K (S)-coriolic acid.

EMS  IRFEEHCRY); HR-ESI-MS m/z 295.23
[M+H]", 4> 7 h: C,H,,0,. UV (CH,0H) /,,, (log ¢)
191 (3.65), 194 (3.51), 197 (3.47), 199 (3.63), 202 (3.63),
214 (3.56), 280 (3.99)s 'H NMR (CD,0D, 400 MHz)
3, 7.57 (1H, dd, J = 15.2, 11.6 Hz, H-11), 6.20 (2H,
overlap, H-10, H-12), 5.97 (1H, dt, /= 10.8, 7.6 Hz, H-
9), 2.61 (2H, t, J = 7.4 Hz, H-14), 2.35 (2H, m, H-8),
2.27 (2H, t, J = 7.2 Hz, H-2), 1.60 (4H, overlap, H-3, H-
15), 1.46 (2H, m, H-7), 1.34 (10H, overlap, H-4, H-5, H-
6, H-16, H-17), 0.91 (3H, t, J = 7.2 Hz, H-18); "C NMR
(CD,0D, 100 MHz) d. 177.7 (C-1), 34.9 (C-2), 26.0 (C-
3), 30.0 (C-4/5/6), 30.1 (C-4/5/6), 30.1 (C-4/5/6), 30.3
(C-7), 29.1 (C-8), 143.9 (C-9), 128.2 (C-10), 139.0 (C-
11), 130.4 (C-12), 203.8 (C-13), 41.5 (C-14), 25.3 (C-
15), 32.6 (C-16), 23.5 (C-17), 14.3 (C-18). LA _E it %
P 5 SCaRUO R TE B AR — B, S A IS R
13- AR%-9Z, 11 E-+ )\l IR

th&Y6 3% i RY); HR-ESI-MS m/z 295.23
[M+H]", %> 7 : CH,,0,- UV (CH,OH) 4__ (log )
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191 (3.67), 194 (3.63), 197 (3.57), 201 (3.70), 214 (3.64),
275 (3.94). 'HNMR (CD,0D, 400 MHz) d,, 7.23 (1H, dd,
J=15.6, 9.6 Hz, H-11), 6.27 (2H, overlap, H-9, H-10),
6.12 (1H, d, J = 15.6 Hz, H-12), 2.59 (2H, t, J = 7.4 Hz,
H-14), 2.28 (2H, t, J = 7.2 Hz, H-2), 2.21 (2H, m, H-8),
1.60 (4H, overlap, H-3, H-15), 1.47 (2H, m, H-7), 1.34
(10H, overlap, H-4, H-5, H-6, H-16, H-17), 0.91 (3H,
t, J = 7.2 Hz, H-18); "C NMR (CD,0D, 100 MHz) 6,
177.7 (C-1), 34.9 (C-2), 26.0 (C-3), 30.1 (C-4), 30.1 (C-
5), 30.2 (C-6), 29.8 (C-7), 34.1 (C-8), 147.3 (C-9), 130.3
(C-10), 145.3 (C-11), 128.8 (C-12), 203.9 (C-13), 41.0
(C-14), 25.3 (C-15), 32.6 (C-16), 23.5 (C-17), 14.3 (C-
18). LA by 13 4 15 SO 4 T £ Bk A — B, i
YA 6 M 13- AR-9E, 11E-+ )\ K —JH IR -

AT R EHRY); HR-ESI-MS m/z 295.23
[M+H]", 4> ¥ & CH,,0,. UV (CH,OH) /__ (log ¢)
191 (3.57), 194 (3.57), 198 (3.63), 201 (3.73), 214 (3.58),
281 (4.20). 'H NMR (CD,0OD, 400 MHz) §,, 7.54 (1H,
dd, J = 15.2, 11.2 Hz, H-11), 6.17 (2H, overlap, H-10,
H-12), 5.94 (1H, dt, J = 10.7, 7.6 Hz, H-13), 2.58 (2H, t,
J =173 Hz, H-8), 2.31 (2H, m, H-14), 2.24 2H, t, J =
7.2 Hz, H-2), 1.57 (4H, overlap, H-3, H-7), 1.42 (2H,
m, H-15), 1.30 (10H, overlap, H-4, H-5, H-6, H-16, H-
17), 0.88 (3H, t, J = 6.8 Hz, H-18); "C NMR (CD,OD,
100 MHz) 6. 177.6 (C-1), 34.9 (C-2), 26.0 (C-3), 30.1
(C-4), 30.1 (C-5), 30.1 (C-6), 25.5 (C-7), 41.5 (C-8),
203.7 (C-9), 130.4 (C-10), 138.9 (C-11), 128.2 (C-12),
144.0 (C-13), 29.2 (C-14), 30.2 (C-15), 32.5 (C-16),
23.5 (C-17), 14.4 (C-18). LA I3 1% K4 5 ~C k!4 i
B A — 8, ME et &7 N 9-EAR-10E,122-1
I\ IR

A8 R R Y, HR-ESI-MS m/z 295.23
[M+H]", 7 T 3: C,H,,0,c UV (CH,OH) 4,,, (log )
191 (3.65), 194 (3.46), 196 (3.59), 199 (3.60), 203 (3.59),
214 (3.53), 275 (4.16). 'H NMR (CD,0D, 400 MHz) 4,,
7.22 (1H, dd, J = 15.6, 9.2 Hz, H-11), 6.25 (2H, overlap,
H-12, H-13), 6.10 (1H, d, J = 15.6 Hz, H-10), 2.58 (2H,
t, J = 7.4 Hz, H-8), 2.26 (2H, t, J = 7.4 Hz, H-2), 2.19
(2H, m, H-14), 1.58 (4H, overlap, H-3, H-7), 1.45 (2H,
m, H-15), 1.32 (10H, overlap, H-4, H-5, H-6, H-16, H-
17), 0.90 (3H, t, J = 6.8 Hz, H-18); "C NMR (CD,OD,
100 MHz) 6. 177.7 (C-1), 35.0 (C-2), 26.0 (C-3), 30.2
(C-4/5/6), 30.2 (C-4/5/6), 30.1 (C-4/5/6), 25.5 (C-7),
41.0 (C-8), 203.8 (C-9), 128.8 (C-10), 1453 (C-11),
130.2 (C-12), 147.4 (C-13), 34.1 (C-14), 29.5 (C-15),

32.5 (C-16), 23.5 (C-17), 14.4 (C-18). DL i ¥is 5
SCHRUY R T B AR — B, M RS Y 8 N 9-F
R-10E,12E-+ )\ Bk —JH 1 -

WEMY %O HARY; [o]) +1.81° (¢ 0.710,
CH,OH; 1 g-100 mL™"); HR-ESI-MS m/z 431.38 [M+H]",
73 C,H,,0,. UV (CH,0H) 4 (log ¢) 193 (3.78),
205 (4.52), 292 (3.48). 'H NMR (CDCl,, 400 MHz) §,,
2.61 (2H, t, J = 6.8 Hz, H-4), 2.17 (3H, s, H-7a), 2.12
(3H, s, H-5a), 2.12 (3H, s, H-8a), 1.79 (2H, m, H-3), 1.53
(3H, overlap, H-1', H-12"), 1.39 (4H, overlap, H-2, H-4’,
H-8"), 1.28 (8H, overlap, H-3', H-6', H-9", H-10"), 1.24
(3H, s, H-2a), 1.15 (2H, m, H-11"), 1.08 (4H, overlap,
H-5', H-7'), 0.88 (3H, d, J = 6.8 Hz, H-12'a), 0.88 (3H,
d, J = 6.8 Hz, H-13"), 0.85 (6H, overlap, H-4'a, H-8'a);
“C NMR (CDCl,, 100 MHz) 6. 74.7 (C-2), 23.9 (C-2a),
31.7 (C-3), 20.9 (C-4), 118.7 (C-5), 11.4 (C-5a), 144.7
(C-6), 121.2 (C-7), 12.3 (C-7a), 122.8 (C-8), 11.9 (C-
8a), 145.7 (C-9), 117.5 (C-10), 40.0 (C-1"), 21.2 (C-2"),
37.6 (C-3"), 33.0 (C-4"), 19.9 (C-4'a), 37.6 (C-5'), 24.6
(C-6"), 37.6 (C-7"), 32.9 (C-8'), 19.8 (C- 8'a), 37.4 (C-
9"), 24.9 (C-10"), 39.5 (C-11"), 28.1 (C-12"), 22.9 (C-
12a), 22.8 (C-13"). LA 98 3% H 4 5 Sk e i B s
TR, M A INa-EEW .

AP0 3 AR [aly +1.71° (¢ 1.374,
CH,OH; 1 g:100 mL™"); HR-ESI-MS m/z 447.38 [M+H]",
4> ¥ CH,, 0,0 UV (CH,0H) 4, (log €) 195 (3.76),
202 (4.07), 263 (4.24), 268 (4.25). 'H NMR (CDCI,,
400 MHz) 6, 2.52 (2H, m, H-2'), 2.00 (3H, s, H-7a),
1.97 (3H, s, H-5a), 1.97 (3H, s, H-8a), 1.47 (5H, overlap,
H-3, H-1’, H-12"), 1.35 (4H, overlap, H-4, H-4', H-8"),
1.25 (8H, overlap, H-3", H-6', H-9', H-10"), 1.21 (3H, s,
H-2a), 1.11 (2H, m, H-11"), 1.06 (4H, overlap, H-5', H-
7"), 0.83 (6H, overlap, H-12"a, H-13"), 0.81 (6H, overlap,
H-4'a, H-8'a); "C NMR (CDCIl,, 100 MHz) 6, 72.7 (C-
2), 26.7 (C-2a), 40.3 (C-3), 21.5 (C-4), 140.6 (C-5), 12.4
(C-5a), 187.7 (C-6), 140.5 (C-7), 12.0 (C-7a), 140.3 (C-
8), 12.4 (C-8a), 187.3 (C-9), 144.6 (C-10), 42.4 (C-1"),
21.4 (C-2"), 37.7 (C-3"), 32.9 (C-4"), 19.8 (C-4'a), 37.5
(C-5"), 24.6 (C-6'), 37.5 (C-7"), 32.9 (C-8"), 19.8 (C-8'a),
37.4 (C-9"), 24.9 (C-10"), 39.5 (C-11"), 28.1 (C-12"), 22.8
(C-12'a), 22.7 (C-13"). LA b3 0% 4 5 SOkl o4 18 %4
PEHEAR—3, M ENAEY 10 R R

a1 FEEAIRY; o]y +36.28° (¢ 0.430,
CH,OH; 1 g-100 mL"); HR-ESI-MS m/z 463.38 [M+H]",
7 F 3 C,H,0,. UV (CH,0H) A (log¢) 192 (3.77),

‘max
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194 (3.77), 196 (3.77), 199 (3.71), 202 (3.66), 234 (3.95).
'H NMR (CDCl,, 400 MHz) §,, 2.43 (1H, m, H-7), 2.02
(3H, s, H-3a), 1.90 (1H, m, H-8), 1.83 (3H, s, H-6a),
1.82 (3H, s, H-5a), 1.78 (1H, m, H-7), 1.70 (1H, m, H-
8), 1.60 (2H, m, H-10), 1.52 (1H, m, H-21), 1.38 (2H,
overlap, H-13, H-17), 1.33 (2H, m, H-11), 1.26 (8H,
overlap, H-12, H-15, H-18, H-19), 1.15 (2H, m, H-20),
1.09 (4H, overlap, H-14, H-16), 1.05 (3H, s, H-9a), 0.86
(3H, d, J = 6.8 Hz, H-21a), 0.86 (3H, d, J = 6.8 Hz, H-
22), 0.83 (6H, overlap, H-13a, H-17a); "C NMR (CDCl,,
100 MHz) .. 205.1 (C-1), 92.3 (C-2), 207.3 (C-3), 25.0
(C-3a), 89.2 (C-4), 163.2 (C-5), 11.9 (C-5a), 139.5 (C-
6), 8.8 (C-6a), 33.0 (C-7), 36.3 (C-8), 87.2 (C-9), 25.6
(C-9a), 41.6 (C-10), 22.6 (C-11), 37.7 (C-12), 33.0 (C-
13), 19.9 (C-13a), 37.6 (C-14), 24.9 (C- 15), 37.6 (C-
16), 32.9 (C-17), 19.8 (C-17a), 37.4 (C-18), 24.6 (C-19),
39.5 (C-20), 28.1 (C-21), 22.9 (C-21a), 22.8 (C-22). LA
b A S SRR T A R AR — B, WS E S
911 4 a-tocospiro A

thEm12  BEERARY; [a]y +15.50° (c 0.745,
CH,CN; 1 g-100 mL™"); HR-ESI-MS m/z 621.31 [M+H]",
o1 C,H,,0N,. UV (CH,CN)Z _ (loge) 193 (4.32),
268 (4.00), 324 (4.16), 408 (4.80). 'H NMR (CDCI,
400 MHz) d, 9.35 (1H, s, H-10), 9.16 (1H, s, H-5), 8.56
(1H, s, H-20), 7.84 (1H, dd, J= 18.0, 11.6 Hz, H-3a),
6.30 (1H, s, H-13b), 6.20 (1H, d, J = 18.0 Hz, H-3b),
6.10 (1H, d, J = 11.6 Hz, H-3b), 4.50 (1H, m, H-18),
425 (1H, d, J = 8.0 Hz, H-17), 4.07 (2H, m, H-17d),
3.93 (3H, s, H-13d), 3.66 (3H, s, H-12a), 3.49 (2H, m, H-
8a), 3.35 (3H, s, H-2a), 3.06 (3H, s, H-7a), 2.67 (1H, m,
H-17a), 2.53 (1H, m, H-17b), 2.36 (1H, m, H-17a), 2.25
(1H, m, H-17b), 1.86 (3H, d, J = 7.2 Hz, H-18a), 1.63
(3H, t,J=7.2 Hz, H-8b), 1.15 (3H, t, J = 7.2 Hz, H-17e);
“C NMR (CDCl,, 100 MHz) J. 142.1 (C-1), 131.9 (C-
2), 12.2 (C-2a), 136.2 (C-3), 129.1 (C-3a), 122.7 (C-3b),
136.1 (C-4), 97.5 (C-5), 155.6 (C-6), 136.5 (C-7), 11.2
(C-7a), 145.1 (C-8), 19.4 (C-8a), 17.4 (C-8b), 151.0 (C-
9), 104.4 (C-10), 138.0 (C-11), 129.1 (C-12), 12.1 (C-
12a), 129.0 (C-13), 189.8 (C-13a), 64.9 (C-13b), 169.8
(C-13c), 53.0 (C-13d), 149.8 (C-14), 105.3 (C-15),
161.4 (C-16), 51.3 (C-17), 30.0 (C-17a), 31.4 (C-17b),
173.1 (C-17c¢), 60.6 (C-17d), 14.2 (C-17e), 50.3 (C-18),
23.2 (C-18a), 172.3 (C-19), 93.2 (C-20). LA b3 i K
B SR B AR — B, S R A 12 8 17
WEEM 2R LR

thE&W13 K EHIRY; o]y —2.80° (¢ 0.665,
CH,OH; 1 g-100 mL"); HR-ESI-MS m/z 219.17 [M+H]’,
413 C,,H,,0. UV (CH,0H) 4__ (log &) 194 (3.34),
196 (3.36), 204 (3.58), 258 (3.53). 'H NMR (CDCI,,
400 MHz) ¢, 5.73 (1H, s, H-3), 2.68 (1H, d, J = 6.8 Hz,
H-1), 2.66 (1H, s, H-6), 2.00 (3H, s, H-14), 1.98 (1H, d,
J = 6.8 Hz, H-5), 1.87 (1H, m, H-9), 1.73 (3H, overlap,
H-7, H-8, H-9), 1.61 (1H, m, H-8), 1.51 (1H, m, H-11),
0.97 (3H, s, H-15), 0.85 (6H, overlap, H-12, H-13);
“C NMR (CDCl,, 100 MHz) J. 56.7 (C-1), 204.2 (C-2),
121.5 (C-3), 170.2 (C-4), 56.1 (C-5), 54.6 (C-6), 45.5 (C-
7), 22.1 (C-8), 36.8 (C-9), 57.4 (C-10), 31.9 (C-11), 19.6
(C-12), 20.1 (C-13), 20.4 (C-14), 23.8 (C-15). DL E¥k
TR 5 SRR R TE B A — B, S A 13
N mustakone
3 MmEUEMNE

& BB I A 2 R CLSTAR S e, K H
P Tl B AR R

1B TTik: XIRE 5L R A SO — 1R, St AR 2
G B4 B Al 5 R R AT RN SCRIRR RS o SR B Ay
BRI K S 5 B T A By oA SO A B B B
2 57 EAE B B R 5 TR A 1 — € M B ALt = 1930 5
(¥ o ] AD B 5 1R (1 R 3 BB L 6 S 08 SR o D R A
T RHIE R SRR 2R R 5 S S0 BRI S R S A
P 05 T (1) R BE VR S FE T8 SO B o e 2 RS ST
IR

FIERIRSE: BT 15 & Y 7 W AR AL 2 o 5
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