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Abstract: Objective To study the chemical constituents of ethyl acetate extract from domestic Pfaffia glomerata. Methods The
compounds were isolated and purified by silica gel, reversed-phase, Sephadex LH-20 column chromatography, and their structures
were elucidated by spectroscopic analysis as well as chemical methods. Results Twenty compounds were identified as 1-undecanol
(1), oleic acid (2), B-sitosterol (3), 2-hydroxy-4,6-dimethoxyacetophenone (4), oleanolic acid (5), pfaffianol A (6), benzene-1,4-diol
(7), vanillic acid (8), iresinone (9), ethylcaffeate (10), oleanoicaeid-28-O-B-D-glucopyranosyl ester (11), allantoin (12), ajugasterone-C
(13), B-ecdysterone (14), iresinoside (15), adenine (16), oleanolic acid 3-O-B-D-glucuronopyranoside (17), ficusoside B (18),
pfaffiaglycoside B (19), and B-D-Glucopyranosyl-3-(O-B-D-glucopyranosyloxy)-oleanolate (20). Conclusion Compounds 7—10,
15, 17, 18, and 20 are isolated from this plant for the first time.
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B ANZSZ R (Amaranthaceae) ZF i Ui 8
Pfaffia Mart. )2 FAETARNEY), J57=T rEEMM
M2yl ids, 3BV RIEG Hebanthe eriantha
(Poir) Pedersen. [ %% % Pfaffia paniculata (Mart)

Kuntze]. Pfaffia glomerata (Spreng) Pedersen. %%,

PG FERAL AR TS . BARZY B A2 L B HA R 32 2
RIRAE T R R G Bt . (e sk 2
PAMRARZE M. 20 LD 90 AR, KA
B2 24 TAE X VG ASHEAT T B ST, JRER
P SIS T o A SEB BT FT R i o 8 [ Py R
BoTh B BV N 2 Pfaffia glomerata (Spreng)
Pedersen., V@A RTIAMIEFE R, E~EHAS
WL LR B AL BEA A /N U Hao AR Siso0
AM AT ACSIS Z AT ) 5545 3 20 ML A
Y, sr%E NIE+—BE (1-undecanol, 1), JHIR
(Coleic acid, 2). B-#FHEE (B-sitosterol, 3). 2-#%
H-4,6- ~HHILK L (2-hydroxy-4,6-dimethoxy-
acetophenone, 4). FIHRIL (oleanolic acid, 5).
pfaffianol A (6). X} 7 —H; (benzene-1,4-diol, 7)+
FHEWR (vanillic acid, 8). iresinone (9). 3,4 ¥
FERHERR L8 (ethylcaffeate, 10). FFIHR-28-
O-B-D-ME W 7 & B e 7 (oleanoic acid-28-O-B-D-
glucopyranosyl ester, 11). JK¥EZEK (allantoin, 12).
BEEEE C (ajugasterone-C, 13). B-Hi 7 &
( B-ecdysterone, 14 ). iresinoside (15). JRMEm%
(adenine, 16). ¥ RIR-3-0-B-D- %] %) B I R HF
(oleanolic acid 3-O-B-D-glucuronopyranoside, 17)-
ficusoside B (18). pfaffiaglycoside B (19). B-D-fit
Ve 8] 26 7 ik -3-( O-B-D- MLk e 7 ] W FRE ) - 55 JE R TR
[B-D-glucopyranosyl-3-(O-B-D-glucopyranosyloxy)-
oleanolate, 20]. HH k&% 7~10. 15, 17, 18,
20 N IR ZAEY) 5 B A 2
1 (EFESMR

Varian 600 MHz B3t 1E 4% (3% E Varian
T 8 e RO - DU AT R AT I 7] J53 35 36 A (56
Waters AH]), X-5 RAUE sllsE 4 (LT T
AR ERTHMEA D, HEOIERER GFss M
WA (F B TAEMR A7), Sephadex LH-20
(%[ GE A%, MCI GEL (HA=Z# %02
#1), Toyopearl HW-40 ( H AR E kN &4b), FrH
S RGN i e, T A R Ak
T

A S i B 2548 R TV e T T R AR R A

BN E R, 28 [ R R B 2 AR I T A
NI %5 5 e RHERR B Y 18 N2 Praffia
glomerata (Spreng) Pedersen., FrA{RAE T PHZ)H
FEIE .
2 EBESSE

[ 7= EL P NS 25 85% LI IRt F2 1Y,
BRI, 12 IKIRE S 70 A g &4
BEPR O WG BT RE AL, IR4A8 & ZEHUK, 193
ANFIRALIE ) o BUBE IR BRI E 100 g, TR
FBF 100 g iR (100~200 H), THJELL 15
5 SRR AT IS5 (1.5 kg, 200~300
H), FAMEE B OBE PR FF R DARR 4 s
FIRHATEE BN, R S M A (19 @)
B (15g). C (13 g). D (21 ). E (11 g). &
SRERAE AN RAAMAE MCI i, Sephadex
LH-20 %5+ Toyopearl HW-40 &b (fiti 4%, 435
A FTHRBEAEY 1 (8mg). 2 (90 mg); M
B Wi/ 8#MLA& Y 3 (915 mg). 4 (130 mg). 5
(500 mg). 6 (11mg). 7 (1mg). 8 (14mg); M
CIRmHERLEY9 (110mg). 10 (26 mg). 11
(30mg). 12 (15mg). 13 (135mg); M D FsF
BREMAY) 14 (30 2). 15 (375 mg). 16 (10 mg)-.
17 (21 mg). 18 (29 mg); M E i3 &9
19 (76 mg). 20 (106 mg)-
3 Hm%EE

&P 1. LR A, HR-ESI-MS m/z:
172.956 0 [M+H]", 4> F 3\ CHO. 'H-NMR (600
MHz, CDCls) 6: 0.88 (3H, t, J = 5.9 Hz, H-1), 1.24~
1.36 (16H, m, H-3~10), 1.52~1.56 (2H, m, H-2),
3.65 (2H, t, J= 6.7 Hz, H-11). VL ¥R 5 CHkikiE
HA O, M A 1 NI bR

&Y 2. TLEMIREA, HR-ESI-MS m/z:
281.248 0 [M—H] ", 73 ¥ 3 CisH340,. 'H-NMR (600
MHz, CDCl;) 6: 0.86 (3H, t, J = 6.8 Hz, H-18), 1.23
(8H, m, H-4~7), 1.24 (20H, m, H-12~17), 1.61 (2H,
m, H-3), 1.96 (4H, m, H-8, 11), 2.33 2H, t, J = 7.3
Hz, H-2), 5.28 (2H, dd, J= 5.2, 8.5 Hz, H-9, 10). bl |
BG5S SCiR R A -8, WA 2 N
TR .

&Y 3. AEErE (45D, mp 138~140 C,
5 B-4 BTG S HEAT TLC 2047, RE(E—3 M
HIRGE, WAL ER, MEEhEY 3N p-
15 R
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& 4: AfEE (845, HR-ESI-MS m/z:
197.081 5 [M—+H]", 4+ T3 CjoH;,04. 'H-NMR (600
MHz, CDCLy) &: 2.58 (3H, s, CHs), 3.79 (3H, s,
4-OCHs), 3.82 (3H, s, 6-OCH3), 5.89 (1H, d, J = 1.6
Hz, H-3), 6.02 (1H, d, J = 1.6 Hz, H-5), 14.02 (1H, s,
2-OH); "“C-NMR (150 MHz, CDCLy) : 32.8 (CHs),
55.4 (OCHj), 55.6 (OCHj), 203.1 (C = 0O), 106.0
(C-1), 162.9 (C-2), 93.5 (C-3), 167.5 (C-4), 90.7 (C-5),
166.0 (C-6). VA_E¥¥i 5 5ChrifiE A5, W%
TEWAW) 4 N 2-F25E- 4,6- — HEHIER LB

&P s atEtdn (A1), HR-ESI-MS m/z:
455.353 0 [M—H] , T2\ C3Has03. 'H-NMR (600
MHz, pyridine-ds) ¢: 0.73 (3H, s, H-26), 0.76 (3H, s,
H-24), 0.89 (3H, s, H-29), 0.90 (3H, s, H-30), 0.91
(3H, s, H-25), 0.97 (3H, s, H-23), 1.11 3H, s, H-27),
2.80 (1H, dd, J = 4.0, 13.7 Hz, H-18), 3.20 (1H, dd,
J=4.1, 11.3 Hz, H-3), 5.26 (1H, t, J = 3.5 Hz, H-12);
PC-NMR (150 MHz, pyridine-ds) d: 38.6 (C-1), 26.2
(C-2), 78.1 (C-3), 39.5 (C-4), 55.8 (C-5), 18.5 (C-6),
33.2 (C-7), 39.8 (C-8), 48.0 (C-9), 37.0 (C-10), 23.8
(C-11), 122.6 (C-12), 144.8 (C-13), 42.2 (C-14), 28.2
(C-15), 23.8 (C-16), 46.7 (C-17), 42.0 (C-18), 46.7
(C-19), 31.0 (C-20), 34.3 (C-21), 33.3 (C-22), 28.3
(C-23), 17.0 (C-24), 15.5 (C-25), 17.41 (C-26), 26.2
(C-27), 180.2 (C-28), 33.2 (C-29), 23.8 (C-30). LA L
Ml 5 kB R A -, Mtk A 5 N5t
BUR -

&M 6: AGE S (FEE), HR-ESI-MS m/z:
455317 0 [M—H], 2 TN CpHuOso "'H-NMR
(600 MHz, pyridine-ds) : 0.91 (3H, s, H-25), 1.07
(3H, s, H-24), 1.08 (3H, s, H-26), 1.29 (3H, s, H-23),
1.35 (3H, s, H-27), 0.88 (1H, m, H-5), 3.42 (1H, d, J =
13.0 Hz, H-18), 3.51 (1H, m, H-3), 482 (1H, s,
H-290), 4.87 (1H, s, H-29p), 4.44 (1H, m, H-16), 5.58
(1H, s, H-12); "*C-NMR (150 MHz, pyridine-ds) &
37.5 (C-1), 26.7 (C-2), 76.8 (C-3), 39.9 (C-4), 54.5
(C-5), 18.0 (C-6), 35.9 (C-7), 40.7 (C-8), 48.1 (C-9),
37.1 (C-10), 22.5 (C-11), 122.5 (C-12), 141.5 (C-13),
45.6 (C-14), 38.0 (C-15), 63.8 (C-16), 49.5 (C-17),
493 (C-18), 42.8 (C-19), 147.3 (C-20), 28.6 (C-21),
31.8 (C-22), 27.6 (C-23), 15.2 (C-24), 14.2 (C-25),
16.3 (C-26), 25.9 (C-27), 178.8 (C-28), 106.3 (C-29).
DL $dE 5ok A -, e A 6

A pfaffianol A

W& 7. AEEE (&), mp 171~173
‘C, 4 ¥ CeHgO,. 'H-NMR (600 MHz, pyridine-ds)
5: 6.36 (4H, s, H-2, 3, 5, 6), 7.35 (2H, s, H-1, 4);
BC-NMR (150 MHz, pyridine-ds) J: 115.8 (C-2, 3, 5,
6), 150.4 (C-1, 4). LA %t 5 ki A5,
A T XTI .

twEY 8: AtEr s (FFEE), mp210~212 C,
HR-ESI-MS m/z: 167.035 1 [M—H] , % T i
CsHs04. 'H-NMR (600 MHz, CD;0D) ¢: 7.53 (1H, d,
J =2.0 Hz, H-2), 6.82 (1H, d, J = 8.7 Hz, H-5), 7.54
(1H, dd, J = 8.0, 2.0 Hz, H-6), 3.87 (3H, s, OCH3);
BC-NMR (150 MHz, CD;0OD) ¢: 121.7 (C-1), 114.9
(C-2), 147.1 (C-3), 151.1 (C-4), 114.9 (C-5), 123.5
(C-6), 168.7 (C-7), 56.4 (OCH3). LA F¥¥E 5 SRR
EHRA-HO, WA 8 NEEIR.

EW9: HEE S (FEE), HR-ESI-MS m/z:
393.097 0 [M—H], 4T3 A C»H 507 'H-NMR
(600 MHz, CD;0D) ¢: 6.07 (1H, s, H-5), 6.68 (1H, d,
J=8.5Hz, H-7), 7.22 (1H, d, J = 15.9 Hz, H-8), 4.71
(1H, t, J = 7.8 Hz, H-9), 3.13 (1H, dd, J = 15.7, 7.3
Hz, H-10p), 3.28 (1H, dd, J = 15.7, 7.3 Hz, H-10a),
731 (2H, d, J = 8.6 Hz, H-2, 6), 6.74 2H, d, J= 8.5
Hz, H-3', 5'), 7.26 (2H, d, J = 8.5 Hz, H-2", 6"), 6.47
(2H, d, J = 15.9 Hz, H-3", 5"); "C-NMR (150 MHz,
CD;0D) §: 165.5 (C-2), 105.3 (C-3), 166.8 (C-4),
100.0 (C-5), 158.6 (C-6), 115.5 (C-7), 134.7 (C-8),
35.7 (C-9), 36.7 (C-10), 175.8 (C-11), 126.9 (C-1"),
128.8 (C-2"), 128.8 (C-6'), 115.3 (C-3"), 115.5 (C-5"),
158.2 (C-4), 133.8 (C-1"), 128.3 (C-2"), 128.3 (C-6"),
114.5 (C-3"), 114.5 (C-5"), 155.2 (C-4"). LA ¥ 5
SCERIRIE A —FUY, M = A 9 9 iresinone.

twEY 10: AR, mp 201~203 C,
HR-ESI-MS m/z: 207.210 3 [M—H] , % T i
C1H 12,040 "H-NMR (600 MHz, CDCl;) 6: 1.24 (3H, t,
J=17.2Hz, H-10), 4.17 2H, q, J= 7.2 Hz, H-11), 6.25
(1H, d, J = 15.9 Hz, H-8), 6.86 (1H, d, J = 8.2 Hz,
H-5), 6.98 (1H, dd, J = 1.4, 8.4 Hz, H-6), 7.08 (1H, d,
J=0.9 Hz, H-2), 7.55 (1H, d, J=15.9 Hz, H-7). Ul L
ol S ocIRE R A -, Mt A& 10 A
3,4- IR O 1.

&4 11: kA, HR-ESI-MS m/z: 617.736 8
[M—H], 2 T35 CiHssOs. 'H-NMR (600 MHz,
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pyridine-ds) d: 0.80 (3H, s, H-26), 0.82 (3H, s, H-24),
0.83 (3H, s, H-29), 0.94 (3H, s, H-30), 1.05 (3H, s,
H-25), 1.14 (3H, s, H-23), 1.16 (3H, s, H-27), 3.12
(1H, dd, J=13.0, 3.5 Hz, H-18), 3.35 (1H, dd, J = 10,
3.5 Hz, H-3), 5.24 (1H, t, J = 2.9 Hz, H-12), 5.37 (1H,
d, J = 8.1 Hz, Gle-H-1), 3.11 (1H, m, Glc-H-2), 3.36
(1H, m, Gle-H-3), 3.15 (1H, m, Glc-H-4), 3.34 (1H,
m, Gle-H-5), 3.95 (1H, d, J = 12.1 Hz, Glc-H-60),
3.67 (IH, m, Gle-H-6B); "“C-NMR (150 MHz,
pyridine-ds) d: 37.9 (C-1), 24.4 (C-2), 93.4 (C-3), 40.0
(C-4), 56.4 (C-5), 19.4 (C-6), 33.7 (C-7), 40.5 (C-8),
48.7 (C-9), 39.5 (C-10), 24.6 (C-11), 123.5 (C-12),
144.7 (C-13), 42.7 (C-14), 29.4 (C-15), 28.7 (C-16),
314 (C-17), 42.3 (C-18), 47.6 (C-19), 31.4 (C-20),
34.6 (C-21), 33.7 (C-22), 28.8 (C-23), 17.2 (C-24),
16.3 (C-25), 18.1 (C-26), 26.7 (C-27), 177.1 (C-28),
33.1 (C-29), 24.1 (C-30), 96.3 (Gle-C-1), 74.7
(Gle-C-2), 78.7 (Gle-C-3), 71.6 (Gle-C-4), 79.5
(Gle-C-5), 62.7 (Gle-C-6). LA %4 5 STk FE A
— 3, WA 11 AT R-28-0-B-D-
Lk g ] 27 AR TR

AW 12: AERA, HR-ESI-MS m/z: 157.034 4
[M—H], 4T3 C4HeO3N4o 'H-NMR (600 MHz,
DMSO-dq) d: 5.22 (1H, d, J = 8.1 Hz, H-4), 5.70 (1H,
s, H-8), 6.84 (1H, d, J = 8.1 Hz, H-6), 7.97 (1H, s,
H-3), 1047 (IH, s, H-1); "“C-NMR (150 MHz,
DMSO-de) J: 174.0 (C-5), 157.8 (C-7), 157.2 (C-2),
62.8 (C-4). VA E¥tf 5 ki s A — 5, i
EAEY 12 NRTEE.

&Y 13: Tkt il (R, HR-ESI-MS m/z:
481.316 5 [M+H]", TN CpHuO70 "H-NMR
(600 MHz, DMSO-dq) d: 0.82 (3H, s, H-18), 0.89 (3H,
s, H-26), 1.11 (3H, s, H-19), 1.11 (3H, s, H-27), 1.13
(3H, s, H-21), 3.06 (1H, m, H-la), 1.33 (1H, m,
H-1P), 4.14 (1H, ddd, J = 11.8, 4.0, 3.0 Hz, H-2), 3.82
(1H, m, H-3), 2.08 (1H, td, J = 12.8, 4.6 Hz, H-5),
5.68 (1H, s, H-7), 3.17 (1H, dd, J = 10.0, 5.2 Hz, H-9),
441 (1H, m, H-11), 2.31 (1H, t, J = 9.0 Hz, H-17),
1.11 3H, s, H-19), 1.13 (3H, s, H-21), 3.35 (1H, m,
H-22), 1.66 (1H, s, H-25); “C-NMR (150 MHz,
DMSO-dg) J: 34.9 (C-1), 68.5 (C-2), 68.3 (C-3), 32.6
(C-4), 51.8 (C-5), 204.4 (C-6), 1222 (C-7), 167.0
(C-8), 39.4 (C-9), 38.3 (C-10), 70.4 (C-11), 43.1

(C-12), 48.6 (C-13), 84.7 (C-14), 32.0 (C-15), 22.0
(C-16), 50.4 (C-17), 18.9 (C-18), 27.8 (C-19), 77.4
(C-20), 21.8 (C-21), 77.9 (C-22), 31.8 (C-23), 33.3
(C-24), 30.7 (C-25), 22.7 (C-26), 25.6 (C-27). A ¥
o 5 SRR E R A —JM, WS A 13 N
BEEEE C.

&) 14: AEEE (FEE, HR-ESI-MS m/z:
481.316 5 [M+H]", 47N CyHuO7. 'H-NMR
(600 MHz, CD;0D) 8: 0.87 (3H, s, H-18), 0.95 3H, s,
H-19), 1.18 (3H, s, H-21), 1.18 (3H, s, H-26), 1.19
(3H, s, H-27), 1.78 (1H, m, H-1a), 1.41 (1H, t, J =
12.7 Hz, H-1B), 3.84 (1H, ddd, J = 11.8, 4.0, 3.0 Hz,
H-2), 3.94 (1H, m, H-3), 2.35 (1H, dd, J = 4.9, 11.5
Hz, H-5), 5.80 (1H, s, H-7), 3.13 (1H, t, J = 8.1, 8.2
Hz, H-9), 1.80 (1H, m, H-11a), 1.71 (1H, m, H-11p),
238 (1H, t, J = 4.9 Hz, H-17), 3.32 (1H, m, H-22);
BC-NMR (150 MHz, CD;OD) d: 37.3 (C-1), 68.7
(C-2), 68.5 (C-3), 32.8 (C-4), 51.8 (C-5), 206.4 (C-6),
122.1 (C-7), 168.0 (C-8), 35.1 (C-9), 39.3 (C-10), 21.5
(C-11), 32.5 (C-12), 49.4 (C-13), 85.2 (C-14), 31.8
(C-15), 21.6 (C-16), 50.5 (C-17), 18.1 (C-18), 24.4
(C-19), 77.9 (C-20), 21.0 (C-21), 78.4 (C-22), 27.3
(C-23), 42.4 (C-24), 71.3 (C-25), 28.9 (C-26), 29.7
(C-27). DX 5ockiiE e A —5, et
EW14 9 B-151 % SR

WA 15: FEEKA, HR-ESI-MS m/z: 555.150 3
[M—H], 773 A CasHrg012o 'H-NMR (600 MHz,
CD;0D) &: 6.45 (1H, s, H-5), 6.67 (1H, d, J = 8.3 Hz,
H-7), 7.18 (1H, d, J = 15.8 Hz, H-8), 4.83 (1H, t, J =
7.0 Hz, H-9), 3.05 (1H, m, H-10B), 3.13 (1H, m,
H-10a), 7.30 (2H, d, J = 8.0 Hz, H-2', 6"), 6.74 (2H, d,
J =83 Hz, H-3', 5'), 7.29 (2H, d, J = 8.0 Hz, H-2",
6"), 6.55 (2H, d, J = 15.9 Hz, H-3", 5"), 5.14 (1H, d,
J =17.0 Hz, Gle-H-1), 3.44~3.94 (7H, m, Glc-H-2~
6); C-NMR (150 MHz, CD;OD) &: 165.0 (C-2),
109.5 (C-3), 165.4 (C-4), 97.8 (C-5), 158.8 (C-6),
115.6 (C-7), 1352 (C-8), 36.8 (C-9), 38.6 (C-10),
178.3 (C-11), 127 (C-1"), 128.8 (C-2', 6'), 114.7 (C-3',
5), 158.5 (C-4"), 133.6 (C-1"), 128.1 (C-2", 6"), 114.6
(C-3", 5"), 155.1 (C-4"), 99.5 (Glc-C-1), 73.3 (Gle-
C-2), 76.4 (Glc-C-3), 69.6 (Glc-C-4), 77.0 (Gle-C-5),
60.9 (Gle-C-6). LA k- #d 5 Sk F A — 5,
W B AW 15 N iresinoside.
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AW 16: AERA, HR-ESI-MS m/z: 134.046 2
[M—H], 4T3 CsHsNs, 'H-NMR (600 MHz,
DMSO-dg) J: 6.69 (2H, s, 6-NH,), 8.05 (1H, s, H-8),
8.09 (1H, s, H-2), 12.59 (1H, br s, 9-NH). U\ ¥ 5
SCERARIE A —F, S A 16 9 IRIERS

WEW17: AERA, HR-ESI-MS m/z: 631.384 5
[M—H], 4T3 CiHse00. 'H-NMR (600 MHz,
CD;OD) &: 0.79 (3H, s, H-26), 0.83 (3H, s, H-24),
0.89 (3H, s, H-29), 0.92 (3H, s, H-30), 0.93 (3H, s,
H-25), 1.04 (3H, s, H-23), 1.14 (3H, s, H-27), 0.77
(1H, d, J = 12.1 Hz, H-5), 1.29 (1H, brd, J = 17.6 Hz,
H-19), 1.38 (2H, t, J = 13.2 Hz, H-6), 1.66 (1H, t, J =
13.7 Hz, H-19), 3.18 (1H, dd, J = 11.7, 4.2 Hz, H-3),
432 (1H, d, J = 7.8 Hz, GluA-H-1), 3.22 (1H, t, J =
8.5 Hz, GluA-H-2), 3.36 (1H, dd, J = 9.0, 8.8 Hz,
GluA-H-3), 3.42 (1H, t, J = 9.2 Hz, GluA-H-4), 3.54
(1H, d, J = 9.6 Hz, GluA-H-5), 5.22 (1H, brt, J = 3.3
Hz, H-12); “C-NMR (150 MHz, CD;OD) d: 36.5
(C-1), 27.2 (C-2), 89.5 (C-3), 38.8 (C-4), 55.6 (C-5),
18.1 (C-6), 32.5 (C-7), 39.1 (C-8), 46.3 (C-9), 38.3
(C-10), 23.1 (C-11), 122.2 (C-12), 143.9 (C-13), 41.5
(C-14), 27.4 (C-15), 25.4 (C-16), 45.9 (C-17), 41.4
(C-18), 45.9 (C-19), 30.2 (C-20), 33.6 (C-21), 32.6
(C-22), 27.1 (C-23), 15.7 (C-24), 14.6 (C-25), 16.6
(C-26), 25.1 (C-27), 181.0 (C-28), 32.2 (C-29), 22.7
(C-30), 105.3 (GIuA-C-1), 74.1 (GluA-C-2), 76.5
(GluA-C-3), 72.3 (GluA-C-4), 75.2 (GluA-C-5), 175.6
(GluA-C-6). VA E¥¥fs 5 SChkiiE 34— 510, g
SENED 1T NFIBIRIR-3-0-B-D-Hi B FERE R -

AP 18: AERA, HR-ESI-MS m/z: 714.552 4
[M—H], 4T C4H7OoN. 'H-NMR (600 MHz,
CD;0D) ¢: 3.85 (1H, d, J = 11.7 Hz, Glc-H-6a), 3.69
(1H, dd, J = 2.8, 10.4 Hz, Glc-H-6b), 4.11 (1H, m,
H-1), 3.65 (1H, m, H-2), 1.39 (1H, m, H-3), 1.27
(22H, brs, H-4~14), 1.27 (2H, brs, H-15), 1.27 (2H,
brs, H-16), 0.89 (2H, t, J = 6.9 Hz, H-17), 4.03 (1H,
m, H-2"), 1.64 (2H, m, H-3"), 1.26 (8H, brs, H-4'~7’),
2.01 (1H, m, H-8'), 5.38 (1H, m, H-9"), 5.39 (1H, m,
H-10"), 2.03 (2H, m, H-11"), 1.27 (4H, brs, H-12'~
13'), 1.28 (2H, brs, H-14"), 1.29 (2H, brs, H-15"), 0.89
(2H, t, J = 6.9 Hz, H-16"), 425 (1H, d, J = 7.8 Hz,
Gle-H-1"), 3.17 (1H, dd, J = 1.4, 7.8 Hz, Glc-H-2"),
3.37 (1H, m, Gle-H-3"), 3.29 (1H, m, Glc-H-4"), 3.26

(1H, m, Gle-H-5"), 3.93 (1H, m, Glc-H-6"), 3.34
(1H, dd, J = 3.6, 9.1 Hz, Glc-H-6"B); "*C-NMR (150
MHz, pyridine-ds) J: 70.4 (C-CH,-Glc), 48.9 (C-1),
72.5 (C-2), 25.9 (C-3), 29.6~30.3 (C-4~14), 32.2
(C-15), 23 (C-16), 14.4 (C-17), 175.6 (C-1'), 71.6
(C-2"), 34.9 (C-3"), 29.6~30.3 (C-4'~7"), 27.8 (C-8"),
130.7 (C-9'), 130.7 (C-10"), 26.2 (C-11'), 29.6~30.3
(C-12'~13"), 33.1 (C-14"), 23.0 (C-15"), 14.3 (C-16"),
105.7 (Gle-C-1"), 72.4 (Gle-C-2"), 78.5 (Gle-C-3"),
71.2 (Gle-C-4"), 75.2 (Gle-C-5"), 62.7 (Gle-C-6"). LA
R 5 SRR A BT, M A 18
A ficusoside B.

&Y 19: AMEr s (FEE, HR-ESI-MS m/z:
631.348 6 [M—H], 4T3 A C3sHs2010. 'H-NMR
(600 MHz, pyridine-ds) 8: 0.87 (3H, s, H-25), 1.08
(3H, s, H-24), 1.08 (3H, s, H-26), 1.43 (3H, s, H-23),
1.45 (3H, s, H-27), 0.83 (1H, m, H-5), 3.47 (1H, dd,
J=4.5,13.2 Hz, H-18), 3.51 (1H, dd, J = 4.1, 11.7
Hz, H-3), 4.75 (1H, t, J = 9.3 Hz, H-16), 4.88 (1H, s,
H-29q), 4.93 (1H, s, H-29p), 5.18 (1H, d, J = 7.7 Hz,
H-1'), 5.52 (1H, t, J = 3.8 Hz, H-12); "“C-NMR (151
MHz, pyridine-ds) d: 38.3 (C-1), 26.4 (C-2), 89.0
(C-3), 39.7 (C-4), 55.8 (C-5), 18.5 (C-6), 33.1 (C-7),
39.8 (C-8), 47.1 (C-9), 36.9 (C-10), 23.7 (C-11), 123.3
(C-12), 142.9 (C-13), 44.4 (C-14), 38.6 (C-15), 65.1
(C-16), 50.9 (C-17), 49.7 (C-18), 41.0 (C-19), 148.6
(C-20), 30.1 (C-21), 33.0 (C-22), 28.2 (C-23), 16.9
(C-24), 15.5 (C-25), 17.1 (C-26), 27.0 (C-27), 180.2
(C-28), 107.4 (C-29), 107.3 (C-30), 75.5 (C-31), 78.1
(C-32), 73.6 (C-33), 78.3 (C-34), 173.0 (C-35). DAL
ol 5k E A 5, SR E Y 19 A
pfaffiaglycoside B,

AW 20: AR A, HR-ESI-MS m/z: 793.437 9
[M—H], %713 CupHeOue 'H-NMR (600 MHz,
CD;OD) §: 0.77 (3H, s, H-26), 0.82 (3H, s, H-24),
0.90 (3H, s, H-29), 0.91 (3H, s, H-30), 0.92 (3H, s,
H-25), 1.03 (3H, s, H-23), 1.14 (3H, s, H-27), 3.17
(1H, dd, J=11.7, 4.2 Hz, H-3), 0.75 (1H, s, H-5), 1.57
(1H, m, H-9), 5.23 (1H, s, H-12), 2.83 (1H, dd, J =
13.8, 3.4 Hz, H-18), 5.36 (1H, d, J = 8.1 Hz, H-Glc-1),
432 (1H, d, J = 7.7 Hz, Gla-H-1), 3.22 (1H, t, J = 8.0
Hz, Gla-H-2); "C-NMR (150 MHz, CD;0D) §: 40.1
(C-1), 27.3 (C-2), 89.9 (C-3), 40.2 (C-4), 56.5 (C-5),
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19.2 (C-6), 33.9 (C-7), 40.6 (C-8), 48.7 (C-9), 37.6
(C-10), 24.5 (C-11), 123.6 (C-12), 144.8 (C-13), 42.8
(C-14), 29.0 (C-15), 24.1 (C-16), 47.7 (C-17), 42.4
(C-18), 46.8 (C-19), 31.5 (C-20), 34.7 (C-21), 33.3
(C-22), 28.9 (C-23), 17.7 (C-24), 16.3 (C-25), 18.1
(C-26), 26.9 (C-27), 177.1 (C-28), 33.7 (C-29), 24.4
(C-30), 96.5 (Gle-C-1), 74.1 (Gle-C-2), 78.9 (Gle-C-3),
71.7 (Gle-C-4), 80.0 (Gle-C-5), 62.8 (Gle-C-6), 107.3
(GluA-C-1), 74.8 (GluA-C-2), 73.9 (GluA-C-3), 79.5
(GluA-C-4), 75.9 (GluA-C-5), 171.6 (GluA-C-6). LA
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