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(1), (285,38)-BR & C 3-O-B-D-HHE WL (2). (2R,38)-IRE C 3-0-p-D-FE M (3). (25)-BiZE B 14-0-p-HE BEE (4). 6-(1,2-
T HE)-2,5,7-=HH-1-E-1 (5). (2R3S)-BRE C (6). (2538)-BiE C (1) (25)-BiE P (8). (2R35)-Fh & S (9). (25,35)-
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R R B 4y B A5 2

KEEIR: RRMMRERR: BRE: 1415k (2S,3)-HE C3-O-B-D-HI & MF: (2R3S)-BiEK C3-O-B-D-H & HEH; (2R3S)-Fi#E Q
FESES: R284.1 XEkFREIE: A XERES: 0253 - 2670(2020)04 - 0925 - 07

DOI: 10.7501/j.issn.0253-2670.2020.04.016

Isolation and identification of chemical constituents of C14 pterosins from Pteris
cretica
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Abstract: Objective To study the chemical constituents of pterosins from Pteris cretica. Methods According to the characteristics
of UV absorption and MS" fragmentation of pterosins, the pterosins were isolated and purified by silica gel, Sephadex LH-20 column
and Cis semi-preparative column chromatography, and their structures were identified by physicochemical properties and spectral data.
Results A total of 19 pterosins with C14 were isolated and their structures were identified as (2S,3S)-pterosin T (1), (25,3S)-pterosin C
3-0-B-D-glucoside (2), (2R,35)-pterosin C 3-O-B-D-glucoside (3), (25)-pterosin B 14-O-B-glucoside (4), 6-(1,2-dihydroxyethyl)-
2,5,7-trimethyl-1-indene-1-one (5), (2R,3S)-pterosin C (6), (2S,3S)-pterosin C (7), (25)-pterosin P (8), (2R,3S)-pterosin S (9),
(28,38)-pterosin S (10), (2R,3S)-pterosin Q (11), (2S,3S)-pterosin Q (12), (25,35)-pterosin C 14-O-B-D-glucoside (13),
(2R,3S5)-pterosin C 14-O-B-D-glucoside (14), (25,35)-pterosin S 14-O-B-D-glucoside (15), dehydropterosin B (16), (2R,3S)-pterosin Q
3-0-B-D-glucoside (17), (2S,3S)-pterosin Q 3-O-B-D-glucoside (18), and (2S,3S)-pterosin T 14-O-B-D-glucoside (19). Conclusion
Compounds 2—5, 10, 11, 14—19 are isolated from Pteris cretica for the first time.
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IR IR, BRI MR EE Preris
multifida Poir. BKINR R P cretica L., KWHH
%L P nervosa Thunb. 5/E NZ5H, FH TG AR
fRTEALME ., Ak, [N ANEE X EEYIEAT
BT, S B AR 2E (URBRE ) itk
e A Z PR IR RS P05, 72 R AR
W, indan-1-one A% i -k 25 72 R Bk 8 HEY)
O RHIE S, AR R BREHE I Fa s 1
e ZE o0 AR B B ) KR R 2R SR AT AE AT LA
734 C13. Cl4. CI15 Bz, Z4BIRT70RY], Bk
RRUWEMEA Z P DS, WHiE. sk,

PUVEIR G Prabz e, SR, X1 KRB
YRR 2R o R E K 2 e RUB R, MR YR AE
VIR AEIR R &, R B h AR ) T Rt &
A5 REEAPIRI B R RIEERN . HATA SRS &
BN R % 8 25 A A BA T AR YIS R R
KWA YT RA T3], S50 R KR R 1%
PEEUIE T EEERAL 7 B Aif A5 2 19 4> C14 R &R
FiEY, Hrb 10 MEE (1. 5~120 16), 91
BRET (2~4.13~15.17~19). 73 B % 72 N(2S,39)-
BE T [(2S35)-pterosin T, 1]. (2S39)-f & C
3-0-B-D- i %) ¥ H [(2S,395)-pterosin C  3-O-B-D-
glucoside, 2] (2R3S)-Fk#& C 3-O-B-D-Hi & HEH
[(2R,3S)-pterosin C 3-O-B-D-glucoside, 3]. (25)-Fk
& B 14-0-p-H & ¥EH [(2S)-pterosin B 14-0-B-
glucoside, 4]\ 6-(1,2- "2 2.3£)-2,5,7- = H H-1-8fi-1
[6-(1,2-dihydroxyethyl)-2,5,7-trimethyl-1-indene-1-one,
5]. (2R,3S)-HiZ C [(2R,3S)-pterosin C, 6]+ (2S,3S)-
Bk & C [(25,3S)-pterosin C, 7]+ (25)-Fk &= P
[(2S)-pterosin P, 8]+ (2R,3S5)-F% % S [(2R,3S)-pterosin
S,91.(25,35)-Fk % S [(2S,3S)-pterosin S, 10]-(2R,3S)-
B Q [(2R3S)-pterosin Q, 11]. (25,39)-FK % Q
[(2S,3S)- pterosin Q, 12]. (25,3S)-Fk & C 14-0-B-D-
HEFEE [(25,3)-pterosin C 14-0-B-D-glucoside,

13]. (QR3S)-HiZE C 14-0-p-D-Hi & ¥ETF [(2R,3S)-
pterosin C 14-O-B-D-glucoside, 14]. (25,39)-Fk% S
14-O-B-D- %] % ¥ H [(28,3S)-pterosin S 14-O-B-D-
glucoside, 15]. Ik & B (dehydropterosin B, 16
(2R,3S)-FK & Q 3-0-B-D-Fi & FHTF [(2R,3S)-pterosin
Q 3-0-B-D-glucoside, 17]. (25,35)-Fi % Q 3-0-p-D-
T & PET [(2S,39)-pterosin Q 3-O-B-D-glucoside,

18]. (2S,3S)-BR & T 14-O-B-D-H & FHEEF [(2S,35)-
pterosin T 14-O-B-D-glucoside, 19]. HH1, L &4 2~

5. 10 11. 14~19 E R MBI RZR 7 2515 2.
1 {5

LCQ DECAXP plus i1 (3E[EH Thermo A
#]); Bruker AM 600 MHz ZUAZREILIRIL (TMS A
WhR, it Bruker A#]); YMC Cis HPLC -l &%
M (250 mmX 10 mm, 5 um, HA YMC 2A5]);
LC 300011 2 =200 AH A (b s B RH A IR A
A R OIEEER GFase MIEE GIERERL (200~300
H, FS#EATT); Sephadex LH-20 &bl (4&
Merck AF]D; KAHEAIK; AR Hr4lisk
ik al (FpERE R A RAFD.

KRR BR 2017 55 10 AR FVLA)S L, =W
BT, ZRVL 78 2= 24 K5 /N g 38082 365 52 BRI R
W% Pteris cretica L. =%, EUEFRA (20171009)
WAL TV 7 R 25 2 K A A H 24 k) 711 80 0 L S
Ui
2 REESSE

Y BT BRI R BRI S kg ¥, F 95% 2
B (AR, $2HL 3 Ik, BRK 2 h, AR BRIk
JE e ek, 192RE (803 g), IREMMA
EEKVEMR, WA, A BER 208
IE T REZEH, 1540k 7 81 g ZSU L4 108
g BEER OWESRSr 154 go IE T EEA4) 132 go

BUOE TEE 4 130 g Skt tant, L& H
Fe-HEE (10 0 10 © 10D BEFIERBEEVEH, 2
BB, AH152) 33 M Fr. 1~33, Fr. 8 7
MRS, &P - 30 1—~1: D &
A R FEBEM, 193] 5 ML) Fr. 8.1~8.5, Fr. 8.2
P2 Sephadex LH-20 fE it (HED #4708, 145
F| 3 MRS Fr. 82.1~8.2.3, Fr. 8.2.2 H&FH#%
HPLC (HIEE-/K 45 1 55) ZrEsalith, HEE9 1
(4.6 mg, r=26.5 min)+ 2 (10.6 mg, (x=29.5 min)-
3 (5.7 mg, tr=29.7 min); Fr. 8.3 & Sephadex LH-20
R (RED #4750 5, 53] 5 MR Fr.8.3.1~
8.3.5, Fr. 8.3.4 j@id -1l £ HPLC (HEE-7K 51 : 49)
HELEY) 4 (8.5 mg, =333 min). Fr. 10 A%
R AE i AT 0 B, DA S - (25 0 1—>1
D RBEBAAT R, 3] 11 MRS Fro 101~
10.11, Fr. 10.5 #3114 HPLC (HEE-7K 59 & 41)
BEMEY S (6.6 mg, rR=38.5min); Fr. 10.9 i@
il HPLC (HEE-K 47 1 53) HEMLEY 6
(3.9 mg, ®k=31.3 min). 7 (6.1 mg, xR=31.6 min).
8 (6.9 mg, ®=233.7 min); Fr. 10.11 & Sephadex
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LH-20 HE i (FFED 47505, 193] 4 N4 Fr.
10.11.1~10.11.4, Fr. 10.11.2 Z&fH#4 HPLC (H
fig-7K 38 1 62)1F EL-AY) 9(4.1 mg, ;r=24.6 min)-
10 (3.7 mg, ®=25.9 min); Fr. 10.11.4 ZFH]%
HPLC (HIEE-7K 36 : 64) RELEY 11 (7.3 mg,
®R=23.5 min). 12 (6.0 mg, %=28.1 min), Fr. 11
R R b T or B, DA SR be-HEE (25 11—~
50D NBEBAEAT RN, 492 8 MRS Fr. 11,1~
11.8, Fr. 11.1 344 HPLC (FHEiE-/K 44 © 56) 15
FHbEY 13 (45 mg, =273 min). 14 (2.8 mg,
R=28.0 min). Fr. 14 FRER A AT 05, b
S E-HEE (20 0 11 1) AEliFEE4T s,
B3 12 MRSy Fr. 14.1~14.12, Fr. 14.4 ZF414%
HPLC (HEE-7K 53 1 47) BELE 15 (2.5 mg,
R=34.2 min), Fr. 19 SRERA AN, L& H
Be-FEE (20 0 1—1 0 1) NPT N, 53]
8 M Fr. 19.1~19.8, Fr. 19.5 £ Sephadex LH-20
A (R 4 8)E, Fd & HPLC (H
-7k 48 1 52) 13EMAEY 16 (3.9 mg, ®R=30.1
min); Fr. 19.6 SRR GG E, 152] 4 Mo
Fr. 19.6.1~19.6.4, Fr. 19.6.2 illid 244 HPLC (H
fiE-/K 31:69) fHEMLAEY 17 (15.0 mg, (R=20.4
min). 18 (35.1 mg, ®=21.4 min). 19 (5.9 mg,
r=23.1 min)-
3 SHEE

tEY1: ABEEMAR; 4573 ClaHisOs;
ESI-MS m/z: 251 [M+H]"; 'H-NMR (600 MHz,
CD;0D) §: 7.67 (1H, s, H-4), 4.79 (2H, s, H-12), 4.73
(1H, d, J = 4.2 Hz, H-3), 3.66 (2H, t, J = 7.4 Hz,
H-14), 3.02 (2H, t, J = 7.4 Hz, H-13), 2.66 (3H, s,
H-15), 2.47 (1H, dt, J=4.2, 7.4 Hz, H-2), 1.31 (3H, d,
J =174 Hz, H-11); *C-NMR (150 MHz, CD;0D) ¢:
207.6 (C-1), 54.8 (C-2), 76.0 (C-3), 123.1 (C-4), 148.7
(C-5), 138.0 (C-6), 137.5 (C-7), 133.3 (C-8), 154.7
(C-9), 13.2 (C-11), 63.6 (C-12), 32.1 (C-13), 62.0
(C-14), 13.9 (C-15). LA L% 5 SChkfiE A —
;O4, WEEHEW 1N (2S3S)-FRE T.

&Y 2: Bk AR 43130 CaoHasOs: ESI-MS
m/z: 419 [M+Na]*; 'H-NMR (600 MHz, CD;0D) ¢:
7.56 (1H, s, H-4), 4.80 (1H, d, J = 3.5 Hz, H-3), 4.64
(1H, d, J = 7.8 Hz, H-1'), 3.91 (1H, dd, J = 4.5, 12.0
Hz, H-6'a), 3.74 (1H, dd, J = 4.5, 12.0 Hz, H-6'b),
3.63 (2H, t, J = 8.0 Hz, H-14), 3.27~3.43 (4H, m,

H-2'~5"), 3.03 (2H, t, J = 8.0 Hz, H-13), 2.78 (1H, dt,
J=3.5,7.4Hz, H-2), 2.67 3H, s, H-15), 2.50 (3H, s,
H-12), 1.36 (3H, d, J= 7.4 Hz, H-11); '3C-NMR (150
MHz, CD;0D) 6: 208.3 (C-1), 53.0 (C-2), 84.9 (C-3),
126.9 (C-4), 146.2 (C-5), 137.8 (C-6), 138.8 (C-7),
132.5 (C-8), 152.1 (C-9), 14.0 (C-11), 21.4 (C-12),
33.1 (C-13), 61.6 (C-14), 14.0 (C-15), 105.5 (C-1"),
71.5 (C-2"), 77.9 (C-3"), 75.3 (C-4"), 78.1 (C-5'), 62.5
(C-6"o LA FHHE 5 SCRk RS F A — 35051, #ds e b
EW 2N (28,39)-1 % C 3-0-B-D-H & BT

tEY 3: TEMIRY; 273N CooHasOs;
ESI-MS m/z: 397 [M+H]"; 'H-NMR (600 MHz,
CD;0D) 6: 7.51 (1H, s, H-4), 5.34 (1H, d, J = 6.5 Hz,
H-3), 4.57 (1H, d, J = 7.5 Hz, H-1"), 3.91 (1H, brs,
H-6'a), 3.72 (1H, dd, J = 5.3, 12.0 Hz, H-6'b), 3.64
(2H, d, J = 7.3 Hz, H-14), 3.27~3.41 (4H, m, H-2'~
5),3.03 (2H, d, J= 7.3 Hz, H-13), 2.92 (1H, q, J= 7.0
Hz, H-2), 2.66 (3H, s, H-15), 2.50 (3H, s, H-12), 1.22
(3H, d, J = 7.4 Hz, H-11); *C-NMR (150 MHz,
CD;0D) ¢: 207.3 (C-1), 50.4 (C-2), 77.4 (C-3), 127.4
(C-4), 146.0 (C-5), 139.0 (C-6), 138.4 (C-7), 132.3
(C-8), 152.7 (C-9), 12.3 (C-11), 21.5 (C-12), 33.2
(C-13), 61.7 (C-14), 14.2 (C-15), 104.2 (C-1'), 72.0
(C-2"), 78.1 (C-3"), 75.3 (C-4'), 78.3 (C-5'), 63.2
(C-6")o LA FHHE 5 SOk AR A — 25000, #ds e b
G 3N 2QR3S)-HHE C 3-O-B-D-HEHEE

EY) 4: At (FED; 47T 3 CoHasO0r;
ESI-MS m/z: 381 [M+H]"; 'H-NMR (600 MHz,
CDsOD) 6: 7.17 (1H, s, H-4), 4.33 (1H, d, J = 7.7 Hz,
H-1'), 3.86 (1H, dd, J= 1.9, 12.0 Hz, H-6'b), 3.67 (1H,
dd, J=5.3, 12.0 Hz, H-6'a), 3.92 (1H, m, H-14b), 3.66
(1H, m, H-14a), 3.21~3.37 (4H, m, H-2'~5'), 3.23
(2H, t, J = 8.0 Hz, H-13), 2.67 (3H, s, H-15), 2.47
(3H, s, H-12), 124 (3H, d, J = 7.2 Hz, H-11);
BC-NMR (150 MHz, CD;OD) é: 212.6 (C-1), 43.8
(C-2), 34.7 (C-3), 126.8 (C-4), 146.3 (C-5), 136.2
(C-6), 138.8 (C-7), 132.8 (C-8), 154.4 (C-9), 13.8
(C-11), 21.4 (C-12), 30.1 (C-13), 69.2 (C-14), 16.9
(C-15), 104.4 (C-1"), 71.6 (C-2'), 78.0 (C-3"), 75.1
(C-4"), 78.2 (C-5"), 62.7 (C-6")o LA L Hdi 5 ik &
AR -5, MEEEY 4 N 25)-FE B
14-O-B-H &I

EY) 5: O R T3 CiaHi603; ESI-MS
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m/z: 233 [M-+H]"; 'H-NMR (600 MHz, CD;0D) §:
7.11 (1H, t, J = 1.6 Hz, H-3), 6.88 (1H, s, H-4), 5.21
(1H, dd, J = 4.9, 8.4 Hz, H-13), 3.89 (1H, dd, J = 8.4,
11.5 Hz, H-14a), 3.61 (1H, dd, J = 4.9, 11.5 Hz,
H-14b), 2.62 (3H, s, H-15), 2.44 (3H, s, H-12), 1.81
(3H, d, J = 1.6 Hz, H-11); *C-NMR (150 MHz,
CD;0D) &: 201.3 (C-1), 124.1 (C-2), 142.9 (C-3),
127.0 (C-4), 145.8 (C-5), 137.6 (C-6), 139.4 (C-7),
137.6 (C-8), 145.8 (C-9), 10.0 (C-11), 21.8 (C-12),
72.6 (C-13), 65.5 (C-14), 14.2 (C-15). L E¥dE 5
BRI E A —FS, WS EHAEY SN 6-(1,2-25%
£.38)-2,5,7- = H FH-1-Bfi-1,

WEY 6: AMMBCRY; T3 ClHis0s;
ESI-MS m/z: 235 [M+H]"; 'H-NMR (600 MHz,
CD;0D) §: 7.39 (1H, s, H-4), 5.17 (1H, d, J = 6.5 Hz,
H-3), 3.66 (2H, t, J = 8.0 Hz, H-14), 3.03 (2H, t, J =
8.0 Hz, H-13), 2.78 (1H, dt, J= 6.5, 7.3 Hz, H-2), 2.66
(3H, s, H-15), 2.50 (3H, s, H-12), 1.31 3H, d, J=7.3
Hz, H-11); 3C-NMR (150 MHz, CD;OD) &: 210.4
(C-1), 49.7 (C-2), 702 (C-3), 126.7 (C-4), 146.3
(C-5), 138.5 (C-6), 138.1 (C-7), 132.2 (C-8), 155.1
(C-9), 10.7 (C-11), 21.4 (C-12), 33.0 (C-13), 61.6
(C-14), 14.0 (C-15). LA F3#5 5 SChfAhaE A —07,
WS ENAEY 6 8 2R3S)-FRZE Co

twEY 7. ABBCRY; T ClaHis0s;
ESI-MS m/z: 235 [M+H]"; 'H-NMR (600 MHz,
CD;OD) 6: 7.37 (1H, s, H-4), 4.70 (1H, d, J = 3.9 Hz,
H-3), 3.63 (2H, t, J = 7.7 Hz, H-14), 3.00 (2H, t, J =
7.7 Hz, H-13), 2.66 (3H, s, H-15), 2.49 (3H, s, H-12),
245 (1H, dt,J=3.9, 7.3 Hz, H-2), 1.31 3H, d,J=7.3
Hz, H-11); 13C-NMR (150 MHz, CD;OD) d: 207.6
(C-1), 54.7 (C-2), 75.9 (C-3), 125.6 (C-4), 146.2
(C-5), 138.2 (C-6), 137.8 (C-7), 132.4 (C-8), 154.5
(C-9), 13.0 (C-11), 21.4 (C-12), 33.0 (C-13), 61.6
(C-14), 14.1 (C-15). LA L% 5 SCoRRIE A —
;O WA TN (283S)-FRE Co

wEY) 8: Atsh i (HED; 4313 C14His0s;
ESI-MS m/z: 235 [M+H]"; 'H-NMR (600 MHz,
CD;0D) d: 7.43 (1H, s, H-4), 4.79 (2H, s, H-12), 3.66
(2H, t, J= 7.6 Hz, H-14), 3.30 (2H, m, H-3), 3.00 (2H,
t,J = 7.6 Hz, H-13), 2.65 (3H, s, H-15), 2.63 (1H, m,
H-2), 1.24 (3H, d, J = 7.2 Hz, H-11); 3C-NMR (150
MHz, CD;0D) 6: 212.7 (C-1), 43.9 (C-2), 35.0 (C-3),

124.6 (C-4), 148.5 (C-5), 138.9 (C-6), 135.7 (C-7),
134.0 (C-8), 154.4 (C-9), 16.8 (C-11), 63.5 (C-12),
31.9 (C-13), 62.1 (C-14), 13.7 (C-15). L EHHE ST
BRI IE A — 0, MUES BB 8 N (28)-Fk &K P

EY 9: AMMBCRY; T30 CiaHis0s;
ESI-MS m/z: 251 [M+H]"; 'H-NMR (600 MHz,
CD;0D) §: 7.53 (1H, s, H-4), 5.21 (1H, d, J = 6.5 Hz,
H-3), 5.10 (1H, d, J = 12.0 Hz, H-15a), 5.03 (1H, d,
J = 12.0 Hz, H-15b), 3.70 (2H, t, J = 7.2 Hz, H-14),
3.12 (2H, t, J = 7.2 Hz, H-13), 2.53 (1H, dt, J = 6.5,
7.0 Hz, H-2), 2.52 (3H, s, H-12), 1.21 (3H, d, J = 7.6
Hz, H-11); 13C-NMR (150 MHz, CD;OD) §: 210.3
(C-1), 49.7 (C-2), 70.4 (C-3), 128.9 (C-4), 147.1
(C-5), 139.5 (C-6), 139.2 (C-7), 132.6 (C-8), 155.6
(C-9), 10.7 (C-11), 21.4 (C-12), 32.6 (C-13), 62.4
(C-14), 56.9 (C-15). LA F3#E 5 SCRRARIE FE A —F1),
WEENEY 9N 2R3S)-FRE S-

WwEY 10 JEMRY); 50T C1aHis04;
ESI-MS m/z: 251 [M+H]"; 'H-NMR (600 MHz,
CD;0D) 6: 7.52 (1H, s, H-4), 5.11 (1H, d, J= 11.8 Hz,
H-15a), 5.02 (1H, d, J = 11.8 Hz, H-15b), 4.73 (1H, d,
J=4.0 Hz, H-3), 3.70 (2H, t, J = 7.2 Hz, H-14), 3.12
(2H, t, J=7.2 Hz, H-13), 2.53 (1H, dt, J = 4.0, 7.0 Hz,
H-2), 2.52 (3H, s, H-12), 1.34 (3H, d, J = 7.0 Hz,
H-11); '3C-NMR (150 MHz, CD;OD) ¢: 207.4 (C-1),
54.8 (C-2), 75.9 (C-3), 127.8 (C-4), 147.0 (C-5), 139.2
(C-6), 138.9 (C-7), 132.7 (C-8), 155.0 (C-9), 13.1
(C-11), 21.4 (C-12), 32.6 (C-13), 62.4 (C-14), 57.0
(C-15). DA BHURE 530k iE B — 5, S e
A 10 8 (25,38)-FR % S

WEY) 11: AR K 4T3 CiaHis04; ESI-MS
m/z: 251 [M~+H]"; 'H-NMR (600 MHz, CD;0D) §:
7.34 (1H, s, H-4), 4.68 (1H, d, J = 4.2 Hz, H-3), 3.92
(1H, dd, J = 8.5, 11.4 Hz, H-14a), 3.62 (1H, dd, J =
4.9, 11.4 Hz, H-14b), 3.02 (1H, t, J = 7.4 Hz, H-13),
2.75 (3H, s, H-15), 2.57 (3H, s, H-12), 2.45 (1H, dt,
J=42,73Hz H-2), 1.30 (3H, d, J= 7.3 Hz, H-11);
BC-NMR (150 MHz, CD;OD) 6: 210.5 (C-1), 49.3
(C-2), 70.2 (C-3), 127.9 (C-4), 146.6 (C-5), 140.8
(C-6), 139.0 (C-7), 132.8 (C-8), 155.5 (C-9), 10.9
(C-11), 22.5 (C-12), 72.9 (C-13), 65.7 (C-14), 15.2
(C-15). LA RHR 50k HRE SR — 520, W
& 11 5 (2R 35)-Fi & Q-
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AW 12: AR R 43 T30 C14aH1504; ESI-MS
m/z: 251 [M-+H]"; 'H-NMR (600 MHz, CD;0D) §:
7.34 (1H, s, H-4), 4.68 (1H, d, J = 4.2 Hz, H-3), 3.92
(1H, dd, J = 8.5, 11.4 Hz, H-14a), 3.62 (1H, dd, J =
49, 11.4 Hz, H-14b), 3.02 (1H, t, J = 7.4 Hz, H-13),
2.75 (3H, s, H-15), 2.57 (3H, s, H-12), 2.45 (1H, dt,
J=42,7.3Hz, H-2), 1.30 (3H, d, J= 7.3 Hz, H-11);
BC-NMR (150 MHz, CD;OD) é: 207.5 (C-1), 54.8
(C-2), 75.7 (C-3), 126.7 (C-4), 146.4 (C-5), 140.3
(C-6), 138.6 (C-7), 132.8 (C-8), 155.3 (C-9), 13.2
(C-11), 22.4 (C-12), 72.7 (C-13), 65.2 (C-14), 15.0
(C-15)0 LA BHUR 5 Sk B A — 520, Wk e
&M 12 8 (2538)-F & Q.

WEY13: AETCEM A 57 F 3 CaoHasOs;
ESI-MS m/z: 419 [M+Na]"; 'H-NMR (600 MHz,
CD;0D) §: 7.36 (1H, s, H-4), 4.68 (1H, d, J = 4.1 Hz,
H-3), 431 (1H, d, J = 7.8 Hz, H-1"), 3.85 (1H, dd, J =
2.0, 12.0 Hz, H-6'a), 3.65 (1H, dd, J = 4.5, 12.0 Hz,
H-6'b), 3.25~3.39 (4H, m, H-2'~5"), 3.34 (1H, m,
H-14a), 3.19 (1H, m, H-14b), 3.12 (2H, t, J = 8.1 Hz,
H-13), 2.65 (3H, s, H-15), 2.49 (3H, s, H-12), 2.45
(1H, dt, J= 4.1, 6.7 Hz, H-2), 1.30 (3H, d, J= 6.7 Hz,
H-11); '3C-NMR (150 MHz, CD;OD) 6: 207.6 (C-1),
54.7 (C-2), 75.9 (C-3), 125.6 (C-4), 146.4 (C-5), 138.0
(C-6), 137.9 (C-7), 132.4 (C-8), 154.6 (C-9), 13.3
(C-11), 21.5 (C-12), 30.2 (C-13), 69.1 (C-14), 14.1
(C-15), 104.4 (C-1'), 71.6 (C-2"), 77.9 (C-3"), 75.1
(C-4"), 78.1 (C-5"), 62.7 (C-6")o LA ¥ d 5 SCiik4R i
FAR—FU, BUEEMEY 13 R~ (2S39)-FE C
14-O-B-D-H & i+

LAY 14: R ; 73 T3 CaoHasOs; ESI-MS
m/z: 419 [M+Na]*; 'H-NMR (600 MHz, CD;OD) ¢:
7.38 (1H, s, H-4), 4.84 (1H, d, J = 6.0 Hz, H-3), 4.33
(1H, d, J = 7.8 Hz, H-1"), 3.86 (1H, dd, J = 2.0, 12.0
Hz, H-6'a), 3.73 (1H, dd, J = 5.3, 12.1 Hz, H-6'b),
3.68 (2H, t, J = 8.0 Hz, H-14), 3.27~3.40 (4H, m,
H-2'~5", 3.15 (2H, t, J = 8.0 Hz, H-13), 2.77 (1H, m,
H-2), 2.68 (3H, s, H-15), 2.51 (3H, s, H-12), 1.31 (3H,
d, J=7.2 Hz, H-11); 3C-NMR (150 MHz, CD;0D) ¢:
210.4 (C-1), 49.9 (C-2), 70.2 (C-3), 126.7 (C-4), 146.5
(C-5), 138.0 (C-6), 138.3 (C-7), 132.2 (C-8), 155.3
(C-9), 13.2 (C-11), 21.4 (C-12), 30.2 (C-13), 69.1
(C-14), 14.0 (C-15), 104.4 (C-1"), 71.6 (C-2'), 78.0

(C-3"), 75.1 (C-4"), 78.2 (C-5"), 62.7 (C-6"). LA ik
5 Sk oE B A — 50, WS EAEY 14 N
(2R,38)-Bk % C 14-O-B-D-H % B+ .

AW 15: F R R 43T Co0Has00; ESI-MS
m/z: 435 [M+Na]*; 'H-NMR (600 MHz, CD;0D) ¢:
7.53 (1H, s, H-4), 5.13 (1H, d, J = 12.1 Hz, H-15a),
5.02 (1H, d, J = 12.1 Hz, H-15b), 4.74 (1H, d, J= 4.1
Hz, H-3), 4.26 (1H, d, J= 7.8 Hz, H-1"), 4.07 (1H, m,
H-14a), 3.87 (1H, dd, J = 1.9, 12.1 Hz, H-6'a), 3.71
(1H, m, H-14b), 3.66 (1H, dd, J = 5.3, 12.1 Hz,
H-6'b), 3.20~3.32 (4H, m, H-2'~5"), 3.20 (2H, m,
H-13), 2.56 (1H, dt, J = 4.1, 7.3 Hz, H-2), 2.54 (3H, s,
H-12), 1.35 (3H, d, J= 7.3 Hz, H-11); '3C-NMR (150
MHz, CD;0D) 6: 207.8 (C-1), 54.9 (C-2), 76.1 (C-3),
127.7 (C-4), 1473 (C-5), 138.5 (C-6), 139.6 (C-7),
133.0 (C-8), 155.3 (C-9), 13.0 (C-11), 21.5 (C-12),
29.9 (C-13), 70.2 (C-14), 57.8 (C-15), 104.6 (C-1"),
71.6 (C-2"), 77.9 (C-3"), 75.1 (C-4"), 78.0 (C-5"), 62.7
(C-6")0 LA FHHE 5 SOk AR A — 2000, #ds e b
G158 (2S39)-FR & S 14-0-B-D-Hi &M -

WEY 16: REEMAK; 70T CiaHi602;
ESI-MS m/z: 217 [M+H]"; 'H-NMR (600 MHz,
CD;0D) 6: 7.09 (1H, q, J = 1.8 Hz, H-3), 6.69 (1H, s,
H-4), 3.60 (2H, t, J = 7.9 Hz, H-14), 2.90 (2H, t, J =
7.9 Hz, H-13), 2.51 (3H, s, H-15), 2.33 (3H, s, H-12),
1.80 (3H, d, J = 1.8 Hz, H-11); 3C-NMR (150 MHz,
CD;0D) ¢: 201.5 (C-1), 123.1 (C-2), 143.3 (C-3),
126.8 (C-4), 143.9 (C-5), 137.3 (C-6), 138.3 (C-7),
136.9 (C-8), 144.9 (C-9), 9.9 (C-11), 20.8 (C-12), 32.9
(C-13),61.7 (C-14), 13.2 (C-15). A 5 -CikikiE
FEAR—FP, Wi EY 16 AMERE B.

WEY 17: TEMIRY); T30 CooHas0o;
ESI-MS m/z: 435 [M+Na]"; 'H-NMR (600 MHz,
CD;0D) d: 7.51 (1H, s, H-4), 5.32 (2H, dd, J = 4.7,
8.2 Hz, H-13), 4.74 (1H, d, J = 3.5 Hz, H-3), 4.60 (1H,
d, J = 7.8 Hz, H-1"), 3.91 (1H, overlapped, H-6a),
3.74 (1H, dd, J = 4.5, 12.0 Hz, H-6'b), 3.91 (1H,
overlapped, H-14a), 3.62 (1H, dd, J = 4.7, 10.8 Hz,
H-14b), 3.26~3.43 (4H, m, H-2'~5"), 2.74 (3H, s,
H-15), 2.72 (1H, dt, J = 3.5, 7.4 Hz, H-2), 2.56 (3H, s,
H-12), 1.32 (3H, d, J= 7.4 Hz, H-11); '3C-NMR (150
MHz, CD;0D) 6: 208.1 (C-1), 53.1 (C-2), 84.7 (C-3),
127.9 (C-4), 146.3 (C-5), 138.5 (C-6), 140.7 (C-7),
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132.8 (C-8), 152.9 (C-9), 13.9 (C-11), 22.3 (C-12),
72.7 (C-13), 65.4 (C-14), 15.1 (C-15), 105.5 (C-1"),
71.3 (C-2), 77.8 (C-3"), 75.2 (C-4'), 78.0 (C-5'), 62.5
(C-6")o LA 3 5 SRRl B AR — S5, e it
G117 R (2R3S)-IHZE Q 3-O-B-D-H & HEH -

WEY 18: TEMIRY); 43T 30 CaoHasOos
ESI-MS m/z: 435 [M+Na]"; 'H-NMR (600 MHz,
CD;0D) ¢: 7.49 (1H, s, H-4), 5.32 (1H, brs, H-3), 5.32
(2H, brs, H-13), 4.57 (1H, d, J = 7.7 Hz, H-1"), 3.97
(1H, brs, H-14a), 3.64 (1H, dd, J = 4.7, 11.6 Hz,
H-14b), 3.93 (1H, brs, H-6'a), 3.72 (1H, dd, J = 6.2,
11.2 Hz, H-6'b), 3.26~3.39 (4H, m, H-2'~5"), 2.91
(1H, q, J= 7.0 Hz, H-2), 2.77 (3H, s, H-15), 2.59 (3H,
s, H-12), 1.30 (3H, d, J = 7.2 Hz, H-11); 3C-NMR
(150 MHz, CD;0D) §: 209.9 (C-1), 50.4 (C-2), 77.1
(C-3), 128.2 (C-4), 146.0 (C-5), 139.0 (C-6), 140.9
(C-7), 132.5 (C-8), 153.3 (C-9), 12.2 (C-11), 22.3
(C-12), 72.7 (C-13), 65.5 (C-14), 15.1 (C-15), 104.1
(C-1"), 71.8 (C-2"), 78.1 (C-3'), 75.2 (C-4'), 78.2 (C-5"),
63.0 (C-6). DL 5 il A —304, HsE
A8 N (253S)-l & Q 3-O-B-D-Hi &t .

WA 19: AL S CFEE; 430130 CaoHasOo;
ESI-MS m/z: 435 [M+Na]"; 'H-NMR (600 MHz,
CD;0D) 6: 7.69 (1H, s, H-4), 4.83 (2H, s, H-12), 4.75
(1H, d, J = 4.1 Hz, H-3), 431 (1H, d, J = 7.8 Hz,
H-1"), 3.96 (1H, m, H-14a), 3.72 (1H, m, H-14b), 3.87
(1H, dd, J = 1.9, 11.9 Hz, H-6'a), 3.66 (1H, dd, J =
5.3, 11.9 Hz, H-6'b), 3.20~3.35 (4H, m, H-2'~5),
3.14 (2H, m, H-13), 2.69 (3H, s, H-15), 2.50 (1H, dt,
J=4.1,7.3 Hz, H-2), 1.33 (3H, d, J= 7.3 Hz, H-11);
BC-NMR (150 MHz, CD;OD) &: 207.6 (C-1), 54.8
(C-2), 76.0 (C-3), 123.0 (C-4), 148.9 (C-5), 137.2
(C-6), 138.2 (C-7), 133.2 (C-8), 154.8 (C-9), 13.2
(C-11), 63.6 (C-12), 29.4 (C-13), 69.7 (C-14), 13.9
(C-15), 104.5 (C-1'), 71.6 (C-2"), 78.0 (C-3'), 75.1
(C-4"),78.1 (C-5"), 62.7 (C-6"). LL_EH¥E 5 SCHRIE
FEAR—F2, WEENEY 19 A 2S39)-FE T
14-O-B-D-71 & FEF
4 g

AHIF TN R R Bk 1E T B3 T T8RN &
G BT, T EEEH 19 4 Cl4 JRER
te&yn, HfeaY 2~5. 10, 11, 14~19 3Lt
12 AN RN R B 43 B A 3 o BRI XU ik

TEoufegih gy, FAWMRMRE. FKIER, 352
IR, BontiR . PURAPURR B . 4R
SCHRIRE RARR R I B B A BRI R 2
BEPED), AR TR RN 19 A C14 BRER I K
BT BRI R AT R BUBE AT R
Yy R SR, 0 e S G B RN e D A
DRI, ASAIT T SR ] R R Bk IR A 7E 5 T
KA B — e 2tk o

SEH
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