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Abstract: Objective To study the chemical constituents in acid hydrolysates of Panax notoginseng saponins (PNS). Methods These
compounds were separated and purified by column chromatography, and their structures were elucidated based on spectroscopic
analyses (HR-ESI-MS, ESI-MS, 'H-NMR, *C-NMR, HSQC and HMBC). Results Eighteen compounds were obtained from the acid
hydrolysates of PNS and characterized as dammar-25-ene-24-hydroperoxyl-38,6a,12p,20S-tetraol (1), 6a,12p,20S-trihydroxy-
dammarane-24-ene-3-0O-B-D-glucopyranosyl-(1—2)-p-D-glucopyranoside (2), 6a,12,20R-trihydroxy-dammarane-24-ene-3-O-§3-D-
glucopyranosyl-(1—2)-B-D-glucopyranoside (3), vina-ginsenoside-Rg (4), 24(S)-pseudo-ginsenoside-GQ (5), ginsenoside Rgs (6), 20
(R)-ginsenoside Rg; (7), 20(R)-ginsenoside Rk, (8), 3B,12B-dihydroxy-dammar-(£)-20(22),24-diene-6-O-B-D-xylopyranosyl-
(1-2)-B-D-glucopyranoside (9), 20(S)-ginsenoside Rg, (10), ginsenoside SL, (11), 20(R)-ginsenoside Rh; (12), 20(22) E-ginsenoside
Rhy (13), 25-hydroxy-20(R) ginsenoside-Rh; (14),3f,60,12(3,20(S)-20,25-epoxy-3,12-dihydroxy-dammarane-6-O-3-D-glucopyranoside
(15), 20(R)-protopanaxadiol (16), 20(R)-protopanaxatriol (17), and 20(S)-protopanaxatriol (18). Conclusion Compound 1 is a new
triterpen saponin, and compounds 2—S are isolated from P. notoginseng and acid dydrolysates of PNS for the first time.
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=tRNAEMBAZSREREY =1L Panax
notoginseng (Burk) F. H. Chen [ F/SAR s8R 2%, H
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PRk E2y . E WA 72380 =B B S 2538
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HFIASBEHNOME RS WLE RS, HER
i ARG DA AT R S 2 Uy T A T
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wT IR LRSS R, B REAE H R SRR 4
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R (1) S S E TG AT B LR A A o T
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WS, M HAS B EXN R, ERAMN, 41
2R C20 MRLEAL . XSUBOK A SO . M5
& A i e W K A 3o SR B AT R AR
AMER] DU RO 5 BT, R RE RIS
YIF T C. N T REEEMZ RN, RKIH
PRETEPD ST, ASEEG R FH EhRx =L 21 (PNS)
BEAT KM, M\ PNS BRK# Py b 73 8543 3] 18 M
GV, o E IS Y254 -24- 1 S Rk -3B,6a,
12B,20S-PYEE (dammar-25-ene-24- hydroperoxyl-3p,
60,12B,20S8-tetraol, 1)+ 60,12B,208-—F#IE- 1K I )5 -
24-Jis-3-O-B-D- N W5 3] 6] i 22 -(1—2)-B-D-HL T ] 2
B ¥ [6a,12PB,205-trihydroxy-dammarane-24-ene-3-O-
B-D-glucopyranosyl-(1—2)-B-D-glucopyranoside, 2].
60,12B,20R- = $2 535 FY b5 24475 -3-O-B-D- Mt W 751 45
B 2 -(152)-B-D- WL W B % B H [60,12B,20R-
trihydroxy-dammarane-24-ene-3-O-p-D-glucopyranosyl-
(1—2)-B-D-glucopyranoside, 3]. i AZEH R
(vina-ginsenoside Rg, 4). 24(S)-fI NS EH GQ [24
(S)-pseudo-ginsenoside GQ, 5] AS B H Rg;s
(ginsenoside Rgs, 6)+ 20(R)-AZ= 21 Rgs [20(R)-
ginsenoside Rgs, 7]+ 20(R)-ANZ 21 Rk, [20(R)-
ginsenoside Rk,, 8]. 3pB,12B- & 3E-18 ) Hi-£-20

(22),24- - J#5-6-O-B-D- Al £ -(1—2)-B-D- Mk Weg 7] %]
BEE [3p,12B-dihydroxy-dammar-(E)-20(22),24-diene-
6-0-B-D-xylopyranosyl-(1—2)-p-D-glucoside , 9] +

20(S)- NS B Rg, [20(S)-ginsenoside Rg,, 10]. A
Z B4 SL, (ginsenoside SL;, 11). 20(R)-AZ B H
Rh; [20(R)-ginsenoside Rhy, 12]. 20(22)E-\Z 24
Rhy [20(22)E-ginsenoside Rhy, 13]. 25-F23£-20(R)-
ANZ B Rh; [25-hydroxy-20(R)ginsenoside Rh,

14]. (3B,60,12B,205)-20,25- 345 -3-12- 52 HE-JA 15
6-O-B-D-ME W 7] 26 WEHF [3B,60,128,20(S)-20,25-epoxy-
3,12-dihydroxy-dammarane-6-O-f-D-glucopyranoside ,

15]. 20(R)-Jii A% [20(R)-protopanaxadiol, 16].
20(R)- i A= =B [20(R)-protopanaxatriol, 17]+

20(5)-Ji A= =B [20(S)-protopanaxatriol, 18]. f&
AW 1N 1 AR =&Y, tha 2~5
=K PNS A=) IR o B AR 2

1 {UEEHH

VG Autospec 3000 ! F (¥ (JE[E Micromass
AT]); Bruker Avance-500 MHz ¥ 3R (Fii -+
Bruker A &]); AHEIEEER (200~300 H). HHHE
RN R IS IENR GFass Il UT THHEARAL AT IR
/v ® ); Sephadex LH-20 ( Pharmacia A A ) ;
MS104S/PL600-S 2 Hi 43 #7 K-F (Fii 1 Mettler
Toledo /2 ]); Hei-vap digital G3 % 28 K AX ([
WG RAFD; ACHEBIAFK S5 FEE. B
% WG FIF g, Rl 2 AR CRED R
AIRAA .

PNS G BH i ES 5 85%) W H = e B il
AR AF, LS 20171005, 5 AZSEEH Rg
30.17%+ A Z 2 Rb, 34.06% NS EH Re 2.62%-
ANZ B RA5.75%. =-LBH R, 5.91%.

2 RESSE

PNS 100 g %1 600 mL 2% HCI 1, i
&K 1 h, BAE=E, H 5% NaOH i pH £+
P, IR EIR. REH MeOH ¥l Wt T
200 g BEfR (200~300 H) F, =iRET, KK
FEEE, FSEM-HEE-K (9:1:01-7:3:05)
BEATREREBEML, F TLC R & & IR 3] 7 Mo (Fr.
1~7). Fr. 7 (47.5 g) &REERMEEE (E1)-
HEE-/K 8 221 0.2), &R (ER-HEE 12
I Rpig OB AR (il CHHEE-/K 6.5 & 3.5) 4iifbfs
&2 (50 mg). 3 (0.1g). 4(60mg). 7(23g).
Fr.5 (6g) Ml Fr.6 (8g) &RREMEMIMEE (F15-
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FEE-7K 8 .5 0 1.5 1 0.15) S Rpg AR R AT 2133 ( Y
fE-/K 70 3) AifbBb &S (20mg). 6 (1.2 ).
9 (025g). 10 (1g). 14 (3. Fr. 4 (20g) &
RERERAE IS CEU-FEE-7K 9 1 1:0.1) K& Rpgg
RABRERAE il (FHEE-K 8 1 2) Ak B iEaY) 8
(20 mg). 11 (10 mg). 12 (10g). 13 (6 g). Fr. 3
(3.7 Q&R S RER A il (A5 -FHBE-7K 9.5 1 0.5 ¢
0.01. FiHEE-BERE ClE-HEE 15:2:02) /& Rpis
AR AR S (HEE-/K 9.5 1 0.5) 4ifb B4 &4
1 (30 mg). 16 (10mg). 17 (0.1g). 18 (0.5g),
Fr.2 (1 g) &RERERMAE CEh-HEE-/K 9.5
0.5:0.01) & CaymEE-BiR CBR-FRE15:1:0.2)
itk 3k & 15 (0.1 2,
3 kT

EY 1. B ERH K. HR-ESI-MS i
P T BT m/z: 531 531.365 7 [M+Na]" GiHE1{H
531365 6), HEMZLEM 75+ XN CioHs060
'H-NMR & SR iz &0a 7 R TF55 o
1.71 (3H, s, H-27), 1.32 (3H, s, H-28), 1.11 (3H, s,
H-29), 1.08 (3H, s, H-21), 1.04 (3H, s, H-18), 0.95
(3H, s, H-19) A1 0.92 (3H, s, H-30); 4 MESER R T
=5 0y 4.15 (1H, t, J = 4.36 Hz, H-24), 4.03 (1H, m,
H-6), 3.56 (1H, m, H-12), 3.12 (1H, dd, J = 11.7, 5.1
Hz, H-3) LM 2 M@ 155 on 4.90 (1H, s,
H-26b), 4.80 (1H, s, H-26a); "“C-NMR 45 30
WAES, B 7 MHEES. 5 MEEBE S 2
MERAE T RIELL EEGE, A1 214
—HE R IC. dc 62.1, 68.9 NAS=EER B C-5
1 C-6 FEAEAE 5, JoR b & 1 N = R 2 e
Sc 1493 F1 113.9 45 1 KIS S, 454 ou
4.90 (1H, s), 4.80 (1H, s) 2 M@RxE 7155, BN
AT C-25(26) AP0 1E 2526) Wik NS R
Hr, # C24 Hid AR, W C-24 HBLTE oc
90 41, 54 HMBC # (K 1) Al i, 0y 4.90
(1H, s, H-26b) 5 6c 91.2 (C-24) #KLLK oy 1.71
(1H, s, H-27) 5 8¢ 91.2 (C-24) #Hx, B C24 F
HEBIEIA. & 1 B PCNMR $iE 5
25,26-en-24(R)-hydroperoxyl-20(S)-protopanaxadiol
(12) "V PC-NMR $id s AL, X AIE TS
1 C-6 B RIS XA R oc 68.9, C-6
IR MRS X AL FE & O 62.1, iR 3 I4h
IR BIFE A& 1 1) C-6 FAFREIR, 1hé
Y1 AR o TR B E ) 1a K 16, #—H5

IE T xR

TR RRRE R oc 55.2 (C-17). 26.6 (C-21)
1 30.1 (C-22), T EAL A 1 I C-20 9 S AP,
MVBE (B BdE 5 1a — 8L, $oR C-24 9 R fAI0,
7£ NOESY i, nJ I, H-3 43 1] 5 H-5 1 H-28 #H%,
H-6 5 H-29 #H5¢, H-12 5 H-17 #H2%, @it bl (5
B aTLAIME &9 1 SLARRI AL A 208,3B,60,128
B, it bR, B a1 NiKIE-25-07-24-
IR IE-3B,60,128,208-DUEE . 450 WL 2. EARM%
MR AR WAk 1.

* OH
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Fig.1 Key HMBC (H— C) correlations of compound 1
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Fig. 2 Structures of compounds 1 and 1a

WEY 2: AT E K, CyH70 40 ESI-MS
(+) m/z: 823 [M+Na]". "H-NMR (500 MHz, MeOD)
8:5.43 (1H,d, J=7.7 Hz, H-1"), 5.12 (1H, t, J = 7.3
Hz, H-24), 491 (1H, d, J = 7.7 Hz, H-1"), 2.01 (3H, s,
H-28), 1.88 (3H, s, H-26), 1.67 (3H, s, H-27), 1.61
(3H, s, H-29), 1.45 (3H, s, H-21), 1.13 (3H, s, H-18),
1.04 (3H, s, H-19), 0.94 (3H, s, H-30); *C-NMR (125
MHz, MeOD) ## W2 2. 3. PA_EIEHE 530k
ol — =", WA 2 N 60,12B,208- =5
K ik H 5t -24- 475 -3-O-B-D- Pt W 46 % B -(1—>2)-p-D-
Cikahiaz

WEY) 3: HETCE MK, CioH720 140 ESI-MS
(+) m/z: 823 [M+Na]". 'H-NMR (500 MHz, MeOD)
8:5.52 (1H, d, J=7.7 Hz, H-1"), 5.11 (1H, t, J=7.2
Hz, H-24), 5.08 (1H, d, J = 7.7 Hz, H-1"), 2.09 (3H, s,
H-28), 1.87 (3H, s, H-26), 1.67 (3H, s, H-27), 1.61
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1 A1 8 H- 1 BC-NMR 42 (500/125 MHz, MeOD)
Table 1 'H- and *C-NMR spectral data of compound 1 (500/125 MHz, MeOD)
/A dc On AL dc On
1 40.1 1.71 (m), 1.04 (m) 16 27.8 1.67 (m)
2 27.8 1.87 (m), 1.73 (m) 17 55.2 2.06 (m)
3 79.5 3.12(dd, J=11.7,5.1 Hz) 18 17.5 1.04 (s)
4 42.0 19 17.1 0.95 (s)
5 62.1 0.92 (d, J=10.7 Hz) 20 743
6 68.9 4.03 (t,J=9.2 Hz) 21 26.6 1.08 (s)
7 473 1.53 (m), 1.62 (m) 22 30.1 1.87 (m), 1.64 (m)
8 40.1 23 27.4 1.46 (m)
9 50.7 1.67 (m) 24 91.2 4.15 (m)
10 40.5 25 149.3
11 322 1.10 (m) 26 113.9 4.80 (s), 4.90 (s)
12 72.0 3.56 (m) 27 17.9 1.71 (s)
13 48.7 1.49 (m) 28 314 1.32 (s)
14 525 29 16.1 1.11 (s)
15 32.0 1.62 (m) 30 17.7 0.92 (s)
(3H, s, H-29), 1.38 (3H, s, H-21), 1.14 (3H, s, H-13), A 6: El’é?ﬁnzm AR, CioH700120 ESI-MS
1.07 (3H, s, H-19), 0.95 (3H, s, H-30); "C-NMR (125  (+) m/z: 789 [M+Na]". 'H-NMR (500 MHz, MeOD)

MHz, MeOD) %#E W3 2. 3. DL byt 58 15 0k
E— ", MEELAEY 3 N 6a,12B,20R- =
3K T 58 -24- 475 -3-O-B-D- Mt W 7 725 B -(1—>2)-B-D-
Cikahiaz

a4 Eé%miﬁ YK, C4gHgrO 190 ESI-MS
(+) m/z: 985 [M+Na] . 'H-NMR (500 MHz, CsDsN)
: 6.16 (1H, t, J = 15.5 Hz, H-23), 6.03 (1H, d, J =
15.5 Hz, H-24), 5.37 (1H, d, J = 7.3 Hz, H-1"), 5.20
(1H, d, J = 7.8 Hz, H-1""), 491 (1H, d, J = 7.2 Hz,
H-1'), 1.56 (3H, s, H-21), 1.54 (6H, s, H-26, 27), 1.21
(3H, s, H-28), 1.12 (3H, s, H-29), 1.00 (3H, s, H-18),
0.88 (3H, s, H-30), 0.86 (3H, s, H-19); *C-NMR (125
MHz, CsDsN) diE W3 2. 3. LAy Kol 5 ok
ol — B, W A 4 iR N2 A Reo

& s: E@%%ﬂ%‘?ﬁ C4,H7,0,40 ESI-MS
(+) m/z: 823 [M+Na]". 'H-NMR (500 MHz, MeOD)
:5.32 (1H, d, J=7.7 Hz, H-1"), 4.93 (1H, d, J= 7.7
Hz, H-1'), 4.20 (1H, d, J = 6.9 Hz, H-24), 1.45 (3H, s,
H-27), 1.32 (3H, s, H-21), 1.30 (3H, s, H-26), 1.28
(3H, s, H-28), 1.08 (3H, s, H-29), 0.98 (3H, s, H-18),
0.92 (3H, s, H-30), 0.85 (3H, s, H-19); “C-NMR (125
MHz, MeOD) #E W3 2. 3. DA EIesh 50k

—3M, HEE A 5 N 24(S)-INS B GQ.

§:5.25 (1H, t, J = 7.2 Hz, H-22), 5.07 (1H, t, J= 6.9
Hz, H-24), 4.66 (1H, d, J= 7.7 Hz, H-1"), 4.43 (1H, d,

J = 6.6 Hz, H-1"), 1.70 (3H, s, H-21), 1.64 (3H, s,

H-26), 1.62 (3H, s, H-27), 1.05 (3H, s, H-28), 1.04
(3H, s, H-18), 0.92 (3H, s, H-19), 0.91 (3H, s, H-30),
0.86 (3H, s, H-29); "“C-NMR (125 MHz, MeOD) %
P2 2. 3. DL IR IR S cakioE — 8",
BEWAEY) 6 NAZ T Reso

&) 7 E{é%mﬂ%}ﬁ C4H7,0,30 ESI-MS
(+) m/z: 807 [M+Na] . 'H-NMR (500 MHz, CsDsN)
9:537 (1H, d, J= 7.8 Hz, H-1"), 532 (1H, t, J = 7.8
Hz, H-24), 4.94 (1H, d, J = 7.6 Hz, H-1"), 1.62 (3H, s,
H-28), 1.57 (3H, s, H-21), 1.32 (3H, s, H-26), 1.21
(3H, s, H-27), 0.99 (3H, s, H-18), 0.90 (3H, s, H-29),
0.88 (3H, s, H-19), 0.72 (3H, s, H-30); *C-NMR (125
MHz, CsDsN) ¥ W3 2. 3. DLy 5wk
i, MEEEIA) T N 20(R)- NS 2 Reso

&) 8: El@?f:xeﬂ% K, C3sHeO7. ESI-MS
(+) m/z: 627 [M+Na]". 'H-NMR (500 MHz, CsDsN)
d:5.28 (1H, t, J = 6.7 Hz, H-24), 5.16 (1H, s, H-21b),
4.96 (1H, d, J = 7.6 Hz, H-1"), 4.93 (1H, s, H-21a),
1.68 (3H, s, H-26), 1.63 (3H, s, H-27), 1.35 (3H, s,
H-28), 1.09 (3H, s, H-18), 1.02 (3H, s, H-29), 0.99
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Fz2 WUEY2~10 HHHH "C-NMR HiE
Table 2 *C-NMR data of aglycone of compounds 2—10
Bz 2 3 4 5 6 7 8 9 10
1 40.0 40.0 39.2 40.3 40.3 39.2 393 40.3 40.3
2 27.0 27.0 26.8 273 28.4 25.9 26.8 29.4 274
3 91.6 914 89.0 913 913 88.9 88.8 78.2 78.1
4 412 412 39.7 40.6 41.2 39.8 39.7 40.5 40.4
5 62.2 62.3 56.4 57.6 57.6 56.4 56.4 61.9 61.4
6 68.8 68.8 17.2 18.9 19.2 18.5 18.5 79.7 74.9
7 473 473 35.1 35.9 36.1 352 354 45.4 46.1
8 419 419 40.1 41.0 40.6 40.1 40.2 42.1 419
9 50.7 50.7 50.1 51.6 514 50.4 50.9 51.3 50.6
10 39.8 39.8 36.9 39.9 38.0 37.0 37.1 40.5 40.2
11 31.9 31.9 30.9 32.7 324 322 32.8 323 32.1
12 71.4 71.6 70.6 71.6 74.1 70.9 72.5 74.0 74.0
13 48.5 49.5 493 49.8 51.3 493 52.5 514 48.7
14 52.5 50.8 51.6 533 51.9 51.8 51.3 51.9 52.5
15 31.2 31.2 30.7 334 334 31.5 32.7 333 32.0
16 274 259 26.5 28.4 27.3 26.7 31.0 27.9 26.5
17 55.1 52.5 523 50.2 51.8 50.7 48.3 51.1 55.1
18 17.8 17.7 16.7 15.5 16.8 16.0 15.8 17.5 17.4
19 17.2 17.2 16.3 16.5 16.9 16.4 16.5 17.9 17.7
20 74.5 74.5 834 88.5 140.4 73.0 155.6 140.3 72.4
21 26.1 223 232 29.4 13.2 22.8 108.7 13.2 27.5
22 36.3 433 40.0 32.8 124.2 433 339 124.2 36.3
23 233 22.8 123.4 26.7 27.9 22.7 27.1 27.5 233
24 126.1 125.9 142.2 88.9 124.5 126.1 125.4 124.5 126.2
25 132.2 132.0 70.0 713 132.1 130.8 131.3 132.1 132.0
26 26.6 259 30.7 26.1 25.9 25.9 25.8 25.8 259
27 17.8 17.7 30.9 29.1 17.8 17.8 17.8 17.8 17.2
28 32.0 32.0 28.2 28.4 29.4 28.2 28.2 314 32.1
29 16.8 16.8 15.9 15.6 16.4 16.7 16.5 16.5 17.7
30 17.7 17.7 17.1 18.0 17.2 17.4 17.0 17.0 17.0
=3 WA 2~10 BHETSH PC-NMR HiE
Table 3 '*C-NMR data of sugar chain of compounds 2—10
BAL 2 3 4 5 6 7 8 9 10
sugar  3-Glc 3-Glc 3-Glc 3-Glc 3-Glc 3-Glc 3-Glc 6-Glc 6-Glc
Iy 104.2 104.4 105.2 104.5 104.5 105.2 107.0 103.8 101.6
2' 80.7 80.9 83.2 81.1 81.0 83.6 75.8 80.7 79.8
3’ 77.9 77.9 78.0 71.7 78.4 78.0 78.8 77.6 79.1
4' 71.9 71.9 71.5 71.1 71.6 71.7 71.9 71.7 71.9
5 77.6 77.7 78.1 78.3 71.7 78.2 78.4 80.0 79.1
6’ 62.7 62.9 62.7 63.1 62.8 62.9 63.1 62.9 63.1
sugar  (2-1) Glc (2-1) Gle (2-1) Gle (2-1) Gle (2-1) Gle (2-1) Gle — (2-1) Xyl (2-1) Rha
I 105.6 105.7 106.0 105.4 105.4 106.2 — 103.9 101.6
2" 76.2 76.3 77.2 76.3 76.3 77.2 — 75.6 72.2
3" 78.5 78.5 78.8 78.5 78.5 78.4 — 79.2 72.1
4" 72.1 71.9 71.7 72.1 71.9 71.7 — 71.3 74.4
5" 78.3 78.3 78.4 77.9 77.9 78.3 — 66.9 69.7
6" 63.1 63.1 62.9 62.8 63.1 62.7 — — 18.0

20-Gle: 5c 98.3 (C-1"), 75.4 (C-2'), 78.4 (C-3"), 71.7 (C-4"), 78.2 (C-5"), 62.9 (C-6"")
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(3H, s, H-30), 0.83 (3H, s, H-19); "*C-NMR (125
MHz, CsDsN) ¥E W3E 2. 3. LA EUGSEaE 5 cik
5", MUEEIAY) 8 N 20(R)- NS EHF Rk,

&Y 9: Elé%ﬂzﬂ%ﬁﬂi C41Hgs01,. ESI-MS
(+) m/z: 775 [M+Na] . 'H-NMR (500 MHz, MeOD)
:5.80 (1H, d, J= 7.5 Hz, H-1"), 5.60 (1H, t, J= 7.6
Hz, H-22), 5.25 (1H, t, J = 7.5 Hz, H-24), 5.07 (1H, d,
J = 7.2 Hz, H-1), 2.06 3H, s, H-28), 1.85 (3H, s,
H-21), 1.65 (3H, s, H-26), 1.55 (3H, s, H-27), 1.45
(3H, s, H-29), 1.31 (3H, s, H-19), 1.22 (3H, s, H-18),
0.83 (3H, s, H-30); "“C-NMR (125 MHz, MeOD) #1
P 2. 3. DL RJR RO S ScmkitE — Y,
WEEY 9 Ny 3B,12p- -k F LE-E-20(22),

24-"J75-6-O-B-D-AKEIHE-(1—2)-B-D-ME IR # 2 HE L -

WwEY 10: E{@%fﬁﬁ;%\ﬂ{ C4oH7,0436
ESI-MS (+) m/z: 807 [M+Na]". "H-NMR (500 MHz,
MeOD) 6: 6.50 (1H, s, H-1"), 5.30 (1H, t, J= 7.7 Hz,
H-24), 5.13 (1H, d, J = 7.2 Hz, H-1"), 2.07 (3H, s,
H-28), 1.76 (1H, d, J = 5.9 Hz, H-6 "), 1.68 (3H, s,
H-26), 1.62 (3H, s, H-27), 1.36 (3H, s, H-21), 1.32
(3H, s, H-29), 1.14 (3H, s, H-18), 0.99 (3H, s, H-19),
0.90 (3H, s, H-30); "“C-NMR (125 MHz, MeOD) #J
P2 2. 3. UL IR S ockatoE — 8", %
YA 10 N 20(S)- N2 2 Rgy.

WA 11: AT EHK A, C3sHe011 - ESI-MS
(+) m/z: 693 [M+Na]". "H-NMR (500 MHz, MeOD)
5:4.92 (1H, s, H-26b), 4.91 (1H, s, H-26a), 4.34 (1H,
d, J =172 Hz, H-1"), 4.16 (1H, m, H-24), 1.63 (3H, s,
H-28), 1.47 (3H, s, H-27), 1.09 (3H, s, H-29), 1.08
(3H, s, H-21), 0.99 (3H, s, H-18), 0.98 (3H, s, H-19),
0.93 (3H, s, H-30); "*C-NMR (125 MHz, MeOD) #{
WA 4. 5. UL EERGRE S ScmiE 5, W
KA 11 NS EH SLs

& 12: Eé?ﬁmffﬂb’ﬁfi C36H;09. ESI-MS
(+) m/z: 661 [M+Na]". 'H-NMR (500 MHz, MeOD)
9:5.28 (1H, t, J = 7.6 Hz, H-24), 5.10 (1H, d, J=7.4
Hz, H-1"), 1.76 (3H, s, H-28), 1.68 (3H, s, H-26), 1.61
(3H, s, H-27), 1.58 (3H, s, H-29), 1.32 (3H, s, H-21),
1.21 (3H, s, H-18), 0.98 (3H, s, H-19), 0.86 (3H, s,
H-30); *C-NMR (125 MHz, MeOD) ¥4 3% 4. 5.
PA_E Bt 5 ek aE — 5, s e e 12
N 20(R)- N Z AT Rh,.

W& 13: BETEE MR, C36HegOs. ESI-MS

(+) m/z: 643 [M+Na]". 'H-NMR (500 MHz, MeOD)
8:5.25 (1H, t, J = 7.2 Hz, H-22), 5.15 (1H, t, J = 7.3
Hz, H-24), 5.07 (1H, d, J = 7.2 Hz, H-1"), 1.96 (3H, s,
H-29), 1.68 (3H, s, H-21), 1.58 (3H, s, H-26), 1.49
(3H, s, H-27), 1.46 (3H, s, H-30), 1.11 (3H, s, H-28),
0.96 (3H, s, H-18), 0.73 (3H, s, H-19); "“C-NMR
(125 MHz, MeOD) #i#& W3 4. 5. DAL Hds
55 SCHRARE — 50, e Ak A 13 N 20(22)E-
ANZBE1F Rhyo

& 14: Eé?ﬁ%ﬁ;*’\ﬂi C36HesO1
ESI-MS (+) m/z: 679 [M+Na] . 'H-NMR (500 MHz,
MeOD) 6: 5.03 (1H, d, J = 7.6 Hz, H-1"), 2.08 3H, s,
H-28), 1.60 (3H, s, H-29), 1.42 (3H, s, H-26), 1.40
(3H, s, H-21), 1.32 (3H, s, H-27), 1.26 (3H, s, H-19),
0.99 (3H, s, H-18), 0.94 (3H, s, H-30). *C-NMR (125
MHz, MeOD) %3 W% 4. 5. DL EBGEEEE 50k
il —5", WA 14 O 25- 8 3-20(R)- N
Z 1 Rhyo

WEY15: HETEEK K, C36HeOo. ESI-MS
(+) m/z: 661 [M+Na]". 'H-NMR (500 MHz, CDCl5)
8:5.01 (1H, d, J = 7.6 Hz, H-1"), 1.82 (3H, s, H-28),
1.70 (3H, s, H-29), 1.35 (3H, s, H-27), 1.26 (3H, s,
H-26), 1.22 (3H, s, H-21), 1.19 (3H, s, H-18), 1.10
(3H, s, H-19), 0.82 (3H, s, H-30); “C-NMR (125
MHz, CDCly) 4 W3 4. 5. DL Bt #dE 5 ek
il —HY, WA 15 4 (3B,60,128,208)-
20,25-F4-3-12- —F2FE-15F-6-O-B-D-MH IR 2 T

B 16: FHEOTE N A, C3Hs05. ESI-MS
(+) m/z: 483 [M+Na]". 'H-NMR (500 MHz, CDCl;)
8: 5.15 (1H, t, J = 7.0 Hz, H-24), 1.72 (3H, s, H-26),
1.60 (3H, s, H-27), 1.40 (3H, s, H-21), 1.25 (3H, s,

H-28), 1.10 (3H, s, H-18), 1.01 (3H, s, H-29), 0.96

(3H, s, H-30), 0.84 (3H, s, H-19). ""C-NMR (125
MHz, CDCly) #(#5 W% 4. UL E3GEEEE 50k
B, M EE 16 4 20(R)-JFR NS iE.

WEW17: E@%%ﬁ;%ﬁk C30H5,04. ESI-MS
(+) m/z: 499 [M+Na]*. 'H-NMR (500 MHz, MeOD)
8:5.29 (1H, t, J = 7.1 Hz, H-24), 2.05 (3H, s, H-28),
1.66 (3H, s, H-26), 1.60 (3H, s, H-27), 1.45 (3H, s,
H-29), 1.32 (3H, s, H-21), 1.17 (3H, s, H-18), 1.10
(3H, s, H-19), 0.95 (3H, s, H-30); "C-NMR (125
MHz, MeOD) 45 W3 4. LA il 4 5 itk
B, M A 17 8 20(R)-JR NS =
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F4 LAY U~18 FHIH PC-NMR HiE
Table 4 '*C-NMR data of aglycone of compounds 11—18

{Z30A 11 12 13 14 15 16 17 18
1 39.2 40.2 40.3 40.2 38.9 38.9 40.1 40.1
2 27.6 27.6 27.9 272 262 27.4 278 27.8
3 79.1 79.1 79.1 79.1 78.5 78.9 79.5 79.5
4 40.4 40.5 40.5 40.5 39.0 39.0 40.5 40.5
5 61.8 61.8 61.8 61.8 60.0 55.8 62.5 62.1
6 80.9 80.9 80.9 81.0 80.3 183 68.9 68.9
7 453 453 455 453 44.0 34.8 473 473
8 41.8 41.8 42.1 41.8 40.4 39.7 420 42.0
9 50.8 50.8 51.3 50.8 51.7 49.8 50.7 50.7

10 40.4 40.4 405 40.4 38.5 37.1 402 402
11 31.9 31.9 323 31.9 312 312 32.0 32.0
12 71.7 719 74.0 71.7 70.0 70.8 71.9 72.0
13 49.5 493 51.0 49.9 47.6 48.5 48.5 48.5
14 52.6 526 51.9 52.6 51.7 51.6 525 524
15 31.9 31.9 333 31.9 30.8 31.0 314 314
16 27.1 272 27.6 27.6 26.8 26.3 27.1 273
17 50.8 50.8 51.4 51.0 51.7 50.1 50.8 55.1
18 17.5 17.5 17.8 17.9 16.8 16.3 17.6 17.6
19 172 17.7 17.9 17.6 17.2 16.0 17.7 17.7
20 74.3 74.6 140.3 74.8 78.0 74.3 74.5 74.4
21 224 223 12.8 225 26.2 22.0 223 26.5
22 40.5 433 124.2 439 26.8 423 433 36.2
23 25.3 22.8 29.4 18.9 163 21.8 228 233
24 91.0 125.9 124.5 45.4 36.2 125.0 125.9 126.2
25 145.9 132.0 132.1 71.6 73.6 131.8 132.0 132.0
26 114.0 259 26.9 29.1 27.8 258 259 259
27 17.8 17.8 17.5 29.4 322 17.8 17.7 17.7
28 314 314 314 314 30.2 28.0 31.9 31.9
29 16.1 16.1 16.5 16.5 15.8 16.5 16.1 16.1
30 17.2 17.2 17.0 17.2 17.1 17.1 17.4 17.1

Table 5 "“C-NMR data of sugar chain of compounds 11—15

x5 AW 11~15 FEESR R C-NMR #iE

/A 11 12 13 14 15
sugar 6-Glc 6-Glc 6-Glc 6-Glc 6-Glc
Iy 105.6 105.6 105.5 105.6 104.1
2! 75.5 75.5 75.5 75.5 753
3 79.8 79.8 79.8 79.9 78.5
4' 71.9 71.7 71.7 71.9 70.1
5 77.7 77.7 77.7 77.7 773
6’ 62.9 62.9 62.9 62.9 62.1

WEY) 18: AT E K K, C30Hs:04. ESI-MS
(+) m/z: 499 [M+Na]". 'H-NMR (500 MHz, MeOD)
§:5.13 (1H, t, J = 7.2 Hz, H-24), 2.04 (3H, s, H-28),
1.64 (3H, s, H-26), 1.60 (3H, s, H-27), 1.48 (3H, s,
H-29), 1.38 (3H, s, H-21), 1.09 (3H, s, H-18), 1.05
(3H, s, H-19), 0.95 (3H, s, H-30). *C-NMR (125
MHz, MeOD) %4 W3 4. DL BB 5 ki
E—EP, MR A 18 4 20(5)- A S =
4 g

ARSI XT PNS FRIK AR = )it A7 40 2 153 Wi 9T



- 1182 3%

Chinese Traditional and Herbal Drugs

518 F5H 2020043 A

IF S EAT R 18 AN F B PUIA =il 2 S H T

Kb 5% 1 v 1 MRAS=EATEY), H C25

(26) Fukts, C-24 Jyid S FEFEHUC, C-20 v S HAY,

e 1 ASETRE IR =itk 5. aW 2~5 8

=R = BRERA Y E R AR, ik

G2 M 3 AE C3 LERAERE, H C-6 LiERA

Fodk, SRR SRR P e R =k R E T RO L

F& T =R 1, D9 )E

PEGR R SR AL T 5.

PNS 2 =-CEZFEVENK IS, PNS A EH
Rgiw AZREH Rb. AZREH Re. AZ 1 Rd M
=LA Ry 5 EHAE 90%LL b X ERIR NS BT
C-20 ¥y L. ARSI BRI 18 ML
EY, BR T A 4 7E C-20 LIESE WL R,
HAREY) C-20 FICHEILIUN, SL86:45 KA RAE
NS BRI 5 7 A C-20 LbE, IF B
WEW 2 KA . WK G RUEALRS . ]
B EERN . CASTIRIGE, PNS HiJe fiE ik
HEA R, MRERAR)y: Ho> SRR > >
SRR, AR S0 W i WK MRS B 2 MR BE B A
MRHTC, N=-BRIT AR B2 2 3
SE R
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