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A new dammarane-tye triterpenoid saponin from roots of Panax notoginseng
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Abstract: Objective To study the minor triterpenoid saponins from the roots of Panax notoginseng, which provided basis for the
systematic research, quality control and safety evaluation of P. notoginseng. Methods The compounds were isolated and purified by
MCI resin, ODS, along with Preparative-HPLC, and the structures were identified by spectroscopic analysis, and comparing with the
pubished literature values. Results Twelve monomeric compounds isolated from the roots of P. notoginseng, were identified as
notoginsenoside P; (1), notoginsenoside Ts (2), ginsenoside Rk; (3), ginsenoside Rh; (4), notoginsenoside T; (5),
20(S)-protopanaxatriol (6), dammar 20 (21),24-diene-3p,6a,12p-triol (7), ginsenoside Rg; (8), gypenoside XIII (9), ginsenoside Rk,
(10), ginsenoside Rgs (11), and 20 (S)-ginsenoside Rh, (12). Conclusion Compound 1 is a new dammarane-type triterpenoid saponin.
Key words: Panax notoginseng (Burk.) F. H. Chen; dammarane; triterpenoid saponins; notoginsenoside P;; notoginsenoside Ts;

ginsenoside Rks; 20(S)-protopanaxatriol
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1). =t%E#H Ts (ginsenoside Ts, 2). AS B
Rk; (ginsenoside Rkj, 3). A Z 21 Rhy (ginsenoside
Rhy, 4). =L T; (notoginsenoside Tz, 5)+ 20(S)-
Ji NS = EE [20(S)-protopanaxatriol , 6] & ¥ -
20(21),24- )% -3,60,12B- =% [dammar-20(21),24-
diene-3B,60,12-triol, 7]« A2 1 Rg; (ginsenoside
Rgs, 8). LFFAHE XIII (gypenoside XIII, 9)
ANZ 21 Rk (ginsenoside Rk;, 10). NS EH Rgs
(ginsenoside Rgs, 11). 20(S)- A% 21 Rh, [20(S)-
ginsenoside Rhy, 12]. HH, tb&EW 12 1 MY
ISR = A
1 X5

Q-Exactive B! Jii i 4% F Thermo Scientific
A 7]; Bruker DRX-500 %4 4% fif 3t Ik AW T+ 4% [H
Bruker A7) ; Z3#7 % HPLC H Agilent 1260
RO E T B LC-20AR B i MO A X
W T H A Shimadzu 2 & (4 3% # Agilent
ZORBAX Eclipse XDB C;g, 250 mmX20 mm, 7
um); FEKE GFosq ¥ 2 C 1S AR TR 8 R A BH
HBIRAA HA=3E47" MCI W5 B 553
VPR TR RN

=L T 2 E LA R AR, HRE
R RFRMBAREEAIAZEBHEM =L
Panax notoginseng (Burk.) F. H. Chen, £ (SQ2017-01)
RAE T RETT A 50 i B skl =,

2 REESE

=HZHM (5 kg) MEEE 70% LEEINFER
PREL 2 IR, BX2h, GIFIEW, BRIRGEHRE .
BENKRE, FASEERIIE TR 3 R, g
BT RERERUA, DR 4E, 1515 T BEREE) (750 gD
B 400 g ZXBUIHEAT MCI A (il 23 B, KU 55%
LR 95% L AT YN . b, 95% LB BT
G4 ODS FEBIE 8, BL 85% MBI,
B3] 7 AN (Fr. 1~7), &5 Lk 100% F B3T3k
i A5 2043 Fr. 8. Fr. 2 284145 70 o RO AH (i 43 59,
L 68% H - /K i e it , 73 2I46&4 2 (75.7 mg)
3 (6543 mg) 14 (69.5mg). Fr.4 &4 m=%%
AR B CHEE-K 74 © 26), 5 8IMLAY) 5(63.8
mg) A6 (53.1 mg). Fr. 5 4l 4% 7Y m R imiAH o i3
e (FFRE-7K 80 1 20), BEMLEY 1 (15.0 mg)
A7 (142 mg). Fr. 6 2l & 3 m 0GR (it 25
(HIEE-7K 80 © 200, #33{L&% 8 (148.9 mg) F19
(39.3 mg). Fr. 8 £l 28 B i e AH Ea il 43 25 (F -
7K 80 1 200, A4 FI1E A4 10(269.0 mg)11(51.8 mg)
12 (21.1 mg).
3 GmEE

HEW 1. BETEEMA, 10%MER- 255
WA R4, HR-ESI-MS 45 HHES T 55 706 mi/z
649.430 2 [M—H]™ (it5{H 649.430 8), HEMZAL
EW5r TN C37HpOoo 'H-NMR i (£ 1) | iE

*1 &YW 18'H- 1 BC-NMR H4E (500/125 MHz, CsDsN)
Table 1 'H- and *C-NMR spectral data of compound 1 (500/125 MHz, CsDsN)

TRAL dc Oy BRAL dc Sy
1 39.8  1.72 (m), 1.04 (m) 20 42.1 2.06 (m)
2 28.0  2.04 (m), 1.89 (m) 21 102.5 4.86 (brs)
3 785  3.53 (m) 22 25.7 1.55 (m)
4 40.4 23 27.9 2.20 (m), 2.06 (m)
5 61.6  1.46(d,J=10.7 Hz) 24 125.2 5.25 (t,J=17.2 Hz)
6 79.7 424 (m) 25 131.6
7 46.1  2.55(dd,J=12.7,3.0 Hz), 2.01 (overlapped) | 26 25.8 1.69 (s)
8 42.4 27 17.8 1.60 (s)
9 51.8  1.56 (m) 28 31.8 2.08 (s)
10 40.2 29 16.4 1.61 (s)
11 28.6  2.00 (m), 1.41 (m) 30 17.2 0.80 (s)
12 70.0  3.83 (m) -OCH, 54.7 3.46 (s)
13 454  1.45(m) Glu-1' 105.9 5.05 (d, J=7.8 Hz)
14 47.9 2 75.5 4.09 (m)
15 32.1  1.69 (m), 1.08 (m) 3/ 79.7 4.24 (m)
16 240  1.59 (m), 1.44 (m) 4 71.9 421 (m)
17 333 2.41(m) 5’ 78.1 3.93 (m)
18 18.0  1.22(s) 6’ 63.1 4.52 (m), 4.36 (m)
19 18.0  1.08(s)




¢ £ % Chinese Traditional and Herbal Drugs

503 S 108 20094E5 7 © 2275 -

N EWAE T AHIEES on 0.80 BH, s), 1.08
(3H, s), 1.22 (3H, s), 1.60 (3H, s), 1.61 (3H, s), 1.69
(3H, s) #12.08 (3H, s); 1 INH%EIE(E S on 3.46 3H,
s) LAK 1 ANBEuE R 155 o 5.05 (1H, d, J = 7.8
Hz). "C-NMR i (£ 1) théh il 37 MiRfs S, 6
57 MHREES o 16.4 (C-29), 17.2 (C-30), 17.8
(C-27), 18.0X 2 (C-18, 19), 25.8 (C-26), 31.8 (C-28);

2 NUEETRAS S oy 125.2 (C-24) F1131.6 (C-25) LA
T 1 ABERE RSG5 5 0 105.9 (C-1") , 454 'H-
A BC-NMR 8, A &9 12 1 ANEH 1 AN
HHER R =HE 2. KA 1 e EY 5 1)
WERE BRI T O LRI, S RARL, B
e EM IR T CIES, 2 THERES, IF
HAE PC-NMR $1#7th C-12. C-13. C-17. C-20
A C-21 HHARZER. /£ HMBC i (& 1) ] I, oy
4.86 (1H, brs, H-21) 43515 6c 70.0 (C-12). 42.1
(C-20) #125.7 (C-22) #F, 6y 3.46 (3H, s, -OCHs)
5 6¢ 1025 (C-21) MK MEER RN Bl H-6
SRR C-1'BLAE . 7E "H-"H COSY % (&
D, 57 I oy 1.45 (1H, m, H-13) 5 6, 3.83 (1H, m,

H-12) #12.41 (1H, m, H-17) #15%, 0y 2.06 (1H, m,
H-20) 5 6y 4.86 (1H, brs, H-21). 2.41 (1H, m, H-17)
A1 1.55 (2H, m, H-22) AH2C, HIULm] DAFEMILL &4 1
i C-12. C-13. C-17. C-20 F1 C-21 ZH it PR A 45
(B 2. A A 1 1 1D- Fil 2D-NMR
b, WRELEIE 2. 2R, WEM 1 N1
ASH BRI = s B, BN = LR Pl

B 1 &4 1 B9EZE 'H-'H COSY (=) 1 HMBC
H—»C) %
Fig. 1 Key 'H-'H COSY (==—) and HMBC (H—C)

correlations of compound 1

b
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2 EY1FLEY S M

Fig. 2 Structures of compounds 1 and 5

&Y 2. AtTEIMER, HERN 10%6
M- LWV RO R4, "HANMR (500 MHz,
CsDsN) 6: 5.74 (1H, d, J = 6.7 Hz, H-1"), 5.25 (1H, t,
J= 6.7 Hz, H-24), 5.10 (1H, brs, H-21b), 4.94 (1H, d,
J = 6.8 Hz, H-1'), 4.89 (1H, brs, H-21a), 2.10 (3H, s,
H-28), 1.66 (3H, s, H-26), 1.60 (3H, s, H-27), 1.45
(3H, s, H-29), 1.19 (3H, s, H-18), 0.97 (3H, s, H-19),
0.81 (3H, s, H-30); "*C-NMR (125 MHz, CsDsN) &
39.6 (C-1), 27.8 (C-2), 78.8 (C-3), 40.3 (C-4), 61.4
(C-5), 80.3 (C-6), 45.2 (C-7), 41.3 (C-8), 50.6 (C-9),
39.7 (C-10), 32.8 (C-11), 72.5 (C-12), 48.3 (C-13),

51.2 (C-14), 32.6 (C-15), 30.7 (C-16), 52.1 (C-17),
17.4 (C-18), 17.8 (C-19), 155.5 (C-20), 108.1 (C-21),
33.8 (C-22), 27.1 (C-23), 125.4 (C-24), 131.2 (C-25),
25.8 (C-26), 17.8 (C-27), 31.7 (C-28), 16.7 (C-29),
16.8 (C-30), 103.6 (C-1"), 79.5 (C-2'), 79.9 (C-3),
71.8 (C-4"), 78.1 (C-5"), 63.0 (C-6"), 104.9 (C-1"), 75.9
(C-2"), 78.8 (C-3"), 71.3 (C-4"), 67.3 (C-5"). DL_L#
6 5 SCHR R IR A 8, M a Y 2 A=t
B Tso

WEY 3. AtTEEHAR, HEMN 10%6
M- WM E AR M. "HNMR (500 MHz,
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CsDsN) 6: 5.34 (1H, t, J = 6.7 Hz, H-24), 5.20 (1H,
brs, H-21b), 5.00 (1H, d, J = 7.7 Hz, H-1"), 4.89 (1H,
brs, H-21a), 2.08 (3H, s, H-28), 1.74 (3H, s, H-26),
1.65 (3H, s, H-27), 1.61 (3H, s, H-29), 1.29 (3H, s,
H-18), 1.05 (3H, s, H-19), 0.91 (3H, s, H-30);
BC-NMR (125 MHz, CsDsN) &: 39.6 (C-1), 28.0
(C-2), 78.6 (C-3), 41.3 (C-4), 61.5 (C-5), 80.1 (C-6),
45.4 (C-7), 41.3 (C-8), 50.7 (C-9), 39.8 (C-10), 32.8
(C-11), 72.5 (C-12), 52.1 (C-13), 51.2 (C-14), 32.5
(C-15), 30.7 (C-16), 48.3 (C-17), 17.4 (C-18), 17.8
(C-19), 155.5 (C-20), 108.2 (C-21), 33.8 (C-22), 27.1
(C-23), 125.4 (C-24), 131.2 (C-25), 25.8 (C-26), 17.8
(C-27), 31.7 (C-28), 16.4 (C-29), 16.8 (C-30), 106.0
(C-1%), 75.5 (C-2"), 79.7 (C-3'), 71.9 (C-4"), 78.1 (C-5"),
63.1 (C-6'). LA -Hi 5 SCiprt IR A —2), % e
EY 3 NS B Rks.

&Y 4: ABTEMA, HERN 10%01
iR- LB R, "HINMR (500 MHz,
CsDsN) 6: 5.60 (1H, m, H-22), 5.22 (1H, m, H-24),
5.12 (1H, d, J= 7.7 Hz, H-1"), 2.03 (3H, s, H-28), 1.80
(3H, s, H-21), 1.66 (3H, s, H-26), 1.65 (3H, s, H-27),
1.59 (3H, s, H-29), 1.23 (3H, s, H-18), 1.05 (3H, s,
H-19), 0.85 (3H, s, H-30); "C-NMR (125 MHz,
CsDsN) 6: 39.5 (C-1, 4), 28.0 (C-2), 78.5 (C-3), 61.5
(C-5), 80.1 (C-6), 45.4 (C-7), 41.4 (C-8), 50.7 (C-9),
39.8 (C-10), 32.6 (C-11), 72.6 (C-12), 50.4 (C-13),
50.9 (C-14), 32.3 (C-15), 28.8 (C-16), 50.6 (C-17),
17.4 (C-18), 17.8 (C-19), 140.1 (C-20), 13.1 (C-21),
123.5 (C-22), 27.5 (C-23), 123.9 (C-24), 1313
(C-25), 25.7 (C-26), 17.7 (C-27), 31.8 (C-28), 16.4
(C-29), 16.8 (C-30), 106.0 (C-1'), 75.5 (C-2"), 79.7
(C-3"), 71.9 (C-4"), 78.2 (C-5"), 63.1 (C-6"). LA L%
5 SR BRI A 50, M e a4 N
NS BEH Rhyo

&Y 5. AtTEMAR, HERN 10%6
fe- BV R R 40 . "H-NMR (500 MHz,
CsDsN) 6: 5.19 (1H, t, J = 6.9 Hz, H-24), 5.04 (1H, d,
J = 69 Hz, H-1'), 339 (2H, q, J = 6.8 Hz
-OCH,CH3), 2.11 (3H, s, H-28), 1.71 (3H, s, H-26),
1.60 (3H, s, H-27), 1.60 (3H, s, H-29), 1.21 (3H, t, J =
6.8 Hz, -OCH,CH3), 1.19 (3H, s, H-21), 1.15 3H, s,
H-18), 1.05 (3H, s, H-19), 0.83 (3H, s, H-30);
BC-NMR (125 MHz, CsDsN) &: 39.7 (C-1), 28.0

(C-2), 78.6 (C-3), 40.4 (C-4), 61.5 (C-5), 80.1 (C-6),
45.2 (C-7), 41.2 (C-8), 50.0 (C-9), 39.5 (C-10), 31.4
(C-11), 70.5 (C-12), 49.4 (C-13), 51.7 (C-14), 31.2
(C-15), 26.2 (C-16), 47.4 (C-17), 17.4 (C-18), 17.7
(C-19), 80.0 (C-20), 19.1 (C-21), 36.4 (C-22), 21.8
(C-23), 125.0 (C-24), 131.2 (C-25), 25.8 (C-26), 17.7
(C-27), 31.8 (C-28), 16.4 (C-29), 17.2 (C-30), 56.5
(-OCH,CH3), 15.6 (-OCH,CH3), 106.0 (C-1'), 75.5
(C-2", 79.7 (C-3"), 71.9 (C-4"), 78.2 (C-5'), 63.2
(C-6')o LAEH5d 5 rifons A — 5, B ek
EW 5 =BT Ts.

WEY 6: BHOTERMA, HERN 10%6
M- OB VAW (40t . 'TH-NMR (500 MHz
CsDsN,) d: 5.28 (1H, t, J = 6.9 Hz, H-24), 2.01 3H, s,
H-28), 1.69 (3H, s, H-21), 1.61 (3H, s, H-26), 1.41
(3H, s, H-27), 1.10 (3H, s, H-29), 1.45 (3H, s, H-18),
1.00 (3H, s, H-19), 0.93 (3H, s, H-30); "C-NMR (125
MHz, CsDsN) d: 39.4 (C-1), 28.2 (C-2), 78.4 (C-3),
40.4 (C-4), 61.8 (C-5), 67.7 (C-6), 47.6 (C-7), 41.2
(C-8), 50.1 (C-9), 39.7 (C-10), 32.1 (C-11), 71.1
(C-12), 48.3 (C-13), 51.7 (C-14), 31.4 (C-15), 26.9
(C-16), 54.8 (C-17), 17.5 (C-18), 17.6 (C-19), 72.8
(C-20), 27.1 (C-21), 35.9 (C-22), 23.0 (C-23), 126.3
(C-24), 130.8 (C-25), 25.8 (C-26), 17.7 (C-27), 32.0
(C-28), 16.5 (C-29), 17.1 (C-30). LA_E%¥E 5 kIR
BREE 3, MEEEAY 6 A 20(5)-HAS
=z,

WEW 7. BELEEMAR, HERN 10%6m
M- L WEVE W RO R4, "HINMR (500 MHz,
CsDsN) 0: 5.22 (1H, m, H-24), 4.89 (1H, m, H-21),
1.99 (3H, s, H-28), 1.67 (3H, s, H-26), 1.65 (3H, s,
H-27), 1.44 (3H, s, H-29), 1.14 (3H, s, H-18), 1.05
(3H, s, H-19), 0.95 (3H, s, H-30); *C-NMR (125
MHz, CsDsN) d: 39.4 (C-1), 28.2 (C-2), 78.4 (C-3),
40.4 (C-4), 61.8 (C-5), 67.7 (C-6), 47.7 (C-7), 41.4
(C-8), 50.6 (C-9), 39.5 (C-10), 32.8 (C-11), 72.5
(C-12), 52.0 (C-13), 51.2 (C-14), 32.6 (C-15), 30.8
(C-16), 48.3 (C-17), 17.5 (C-18), 17.7 (C-19), 155.4
(C-20), 108.2 (C-21), 33.8 (C-22), 27.1 (C-23), 125.4
(C-24), 131.2 (C-25), 25.8 (C-26), 17.8 (C-27), 32.0
(C-28), 16.5 (C-29), 17.1 (C-30). LL_E%¥iE 5 TRk xF
MR-, MEEEW 7 NiEFE-20(21),24-
“Jf-3PB,60,12B- =,
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&Y 8: AtEEmAR, HERN 10%6
M- LWV RO 24, "H-NMR (500 MHz,
CsDsN) 6: 5.39 (1H, d, J = 7.7 Hz, H-1"), 5.29 (1H, t,
J = 6.8 Hz, H-24), 1.79 (3H, s, H-28), 1.69 (3H, s,
H-21), 1.35 (3H, s, H-26), 1.30 (3H, s, H-27), 1.04
(3H, s, H-29), 1.00 (3H, s, H-18), 0.99 (3H, s, H-19),
0.85 (3H, s, H-30); “C-NMR (125 MHz, CsDsN) &
39.7 (C-1), 26.8 (C-2), 88.9 (C-3), 39.2 (C-4), 56.4
(C-5), 18.5 (C-6), 35.2 (C-7), 40.0 (C-8), 50.4 (C-9),
37.0 (C-10), 32.1 (C-11), 71.0 (C-12), 48.6 (C-13),
51.7 (C-14), 31.4 (C-15), 26.9 (C-16), 54.8 (C-17),
15.9 (C-18), 16.4 (C-19), 73.0 (C-20), 27.1 (C-21),
45.9 (C-22), 23.0 (C-23), 126.3 (C-24), 130.7 (C-25),
25.8 (C-26), 17.7 (C-27), 28.2 (C-28), 16.6 (C-29),
17.0 (C-30), 105.1 (C-1"), 83.5 (C-2'), 78.3 (C-3"),
71.7 (C-4), 78.1 (C-5'), 62.9 (C-6'), 106.1 (C-1"), 77.2
(C-2"), 78.0 (C-3"), 71.7 (C-4"), 78.4 (C-5"), 62.8
(C-6")o VA _EX¥ 5 Sk RS A — 30, #%s et
H 8 WANS B Res.

EW9: AtEmAR, HERN 10%6
B2 - LBV R 240t . "H-NMR (500 MHz,
CsDsN) 6: 5.24 (1H, t, J = 6.6 Hz, H-24), 5.14 (1H, d,
J =17.7 Hz, H-1'), 1.90 (3H, s, H-28), 1.59 (3H, s,
H-21), 1.56 (3H, s, H-26), 1.50 (3H, s, H-27), 1.04
(3H, s, H-29), 1.30 (3H, s, H-18), 1.02 (3H, s, H-19),
0.80 (3H, s, H-30); "*C-NMR (125 MHz, CsDsN) ¢
39.6 (C-1), 28.7 (C-2), 78.1 (C-3), 37.4 (C-4), 56.4
(C-5), 18.8 (C-6), 35.2 (C-7), 40.1 (C-8), 50.4 (C-9),
36.3 (C-10), 30.8 (C-11), 70.2 (C-12), 49.6 (C-13),
51.4 (C-14), 30.0 (C-15), 26.7 (C-16), 51.7 (C-17),
16.1 (C-18), 16.3 (C-19), 83.5 (C-20), 22.4 (C-21),
30.9 (C-22), 23.2 (C-23), 126.0 (C-24), 131.1 (C-25),
25.8 (C-26), 18.0 (C-27), 28.3 (C-28), 16.4 (C-29),
17.5 (C-30), 98.1 (C-1"), 74.9 (C-2'), 79.3 (C-3"), 71.8
(C-4"), 77.1 (C-5"), 70.3 (C-6"), 105.4 (C-1"), 75.3
(C-2"), 78.4 (C-3"), 71.7 (C-4"), 67.1 (C-5"). LA L%k
5 SCHRARE s — 5, s etk s 9 vt
HAH B XTI,

A 10: ABETEMA, HZEN 10%6
- RO 2 am. 'THNMR (500 MHz,
CsDsN) d: 5.33 (1H, d, J = 7.8 Hz, H-1"), 5.25 (1H, t,
J = 6.8 Hz, H-24), 5.13 (1H, brs, H-21a), 4.89 (1H,
brs, H-21b), 4.80 (1H, t, J = 7.4 Hz, H-1"), 1.94 (3H,

s, H-18), 1.60 (3H, s, H-26), 1.50 (3H, s, H-27), 1.35
(3H, s, H-28), 1.04 (3H, s, H-29), 0.93 (3H, s, H-30),
0.75 (3H, s, H-19); “C-NMR (125 MHz, CsDsN) 6
39.7 (C-1), 26.8 (C-2), 88.9 (C-3), 39.3 (C-4), 56.5
(C-5), 18.5 (C-6), 35.4 (C-7), 40.2 (C-8), 50.9 (C-9),
37.1 (C-10), 32.7 (C-11), 72.5 (C-12), 52.5 (C-13),
51.2 (C-14), 32.6 (C-15), 30.8 (C-16), 48.3 (C-17),
15.8 (C-18), 16.5 (C-19), 155.6 (C-20), 108.2 (C-21),
33.9 (C-22), 27.1 (C-23), 125.4 (C-24), 131.2 (C-25),
25.8 (C-26), 17.8 (C-27), 28.2 (C-28), 16.6 (C-29),
17.0 (C-30), 105.1 (C-1"), 83.6 (C-2'), 78.2 (C-3),
71.7 (C-4), 78.1 (C-5"), 62.9 (C-6"), 106.1 (C-1"), 77.2
(C-2"), 78.0 (C-3"), 71.7 (C-4"), 78.4 (C-5"), 62.8
(C-6")o VA_EX¥ 5 S0k RS A — 30, #e etk
EW 10 NS BFH Rk, .

WEY 11: ABTEEKH AR, HZERN 10%6
M- WM E AR M. "HNMR (500 MHz,
CsDsN) 6: 5.45 (1H, m, H-22), 5.20 (1H, m, H-24),
535 (1H, d, J = 7.7 Hz, H-1"), 490 (1H, d, J = 7.7
Hz, H-1"), 1.99 (3H, s, H-28), 1.81 (3H, s, H-21), 1.66
(3H, s, H-26), 1.64 (3H, s, H-27), 1.59 (3H, s, H-29),
1.23 (3H, s, H-18), 1.00 (3H, s, H-19), 0.85 (3H, s,
H-30); "C-NMR (125 MHz, CsDsN) d: 39.7 (C-1),
26.8 (C-2), 88.9 (C-3), 39.3 (C-4), 56.4 (C-5), 18.5
(C-6), 35.4 (C-7), 40.3 (C-8), 50.9 (C-9), 37.1 (C-10),
32.7 (C-11), 72.6 (C-12), 50.5 (C-13), 51.1 (C-14),
32.3 (C-15), 28.9 (C-16), 50.8 (C-17), 15.9 (C-18),
16.5 (C-19), 140.2 (C-20), 13.2 (C-21), 123.3 (C-22),
27.5 (C-23), 123.6 (C-24), 131.3 (C-25), 25.7 (C-26),
17.7 (C-27), 28.2 (C-28), 16.6 (C-29), 17.1 (C-30),
105.1 (C-1"), 83.6 (C-2'), 78.3 (C-3"), 71.7 (C-4"), 78.1
(C-5"), 62.9 (C-6'), 106.1 (C-1"), 77.2 (C-2"), 78.0
(C-3"), 71.7 (C-4"), 78.4 (C-5"), 62.8 (C-6"). DL L3
6 5 SCHRARE P — 5D, M e e A 11 A
Z B Rgso

WEY12: ABTEMA, HEERN 10%6
M LW VE VR R R 4. 'THANMR (500 MHz,
CsDsN) &: 531 (1H, m, H-24), 5.01 (1H, d, J = 7.7
Hz, H-1'), 1.79 (3H, s, H-28), 1.71 (3H, s, H-21), 1.34
(3H, s, H-27), 1.46 (3H, s, H-26), 1.09 (3H, s, H-29),
1.03 (6H, s, H-18, 19), 0.85 (3H, s, H-30); "*C-NMR
(125 MHz, CsDsN) 6: 39.7 (C-1), 26.9 (C-2), 88.8
(C-3), 39.2 (C-4), 56.4 (C-5), 18.5 (C-6), 35.2 (C-7),
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40.1 (C-8), 50.4 (C-9), 37.0 (C-10), 32.1 (C-11), 71.0
(C-12), 48.6 (C-13), 51.7 (C-14), 31.4 (C-15), 26.8
(C-16), 54.8 (C-17), 15.9 (C-18), 16.4 (C-19), 73.0
(C-20), 27.1 (C-21), 35.9 (C-22), 23.0 (C-23), 126.4
(C-24), 130.7 (C-25), 25.8 (C-26), 17.7 (C-27), 28.2
(C-28), 16.8 (C-29), 17.1 (C-30), 107.0 (C-1"), 75.8
(C-2), 78.8 (C-3), 71.9 (C-4'), 78.4 (C-5"), 63.1
(C-6")o LA Hude 5 ek 8o — 5, e
&Y 12 4 20(S)- NS 2F Rhyo

S 3k
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