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Abstract: Objective To study the triterpenoids from the roots of Rosa laevigata. Methods The silica gel column chromatography
was used to extract and separate the chemical constituents from the roots of R. laevigata. HPLC was used to analyze its purity, chemical
and spectroscopy methods were used to determine their structures. Results Thirteen constituents were isolated and identified as
niga-ichigosides F, (1), rosamultin (2), arjunetin (3), kaji-ichigoside F; (4), auscaphic acid (5), cecropiacic acid 3-methyl ester (6),
2-acetyl tormentic acid (7), pomolic acid (8), 2a,30-dihydroxyurs-12,18-dien-28-oic acid (9), 3B-E-feruloyl corosolic acid (10),
fupenzic acid (11), 2-O-acetyl euscaphic acid (12), and 12,13-dihydromicromeric acid (13). Conclusion Compounds 3, 6, 7 and 9—
13 are obtained from this plant for the first time. Compounds 10, 12 and 13 are obtained from the plants of Rosa L. for the first time.
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MEBEY), 435 % %€ 4 niga-ichigosides F, (1), Hf
Witds: (rosamultin, 2D PV "5 (arjunetin, 3)-.
F9# 1 F1 (kaji-ichigoside Fy, 4) ##&#2 (euscaphic
acid, 5). S MWL 3-F fik(cecropiacic acid 3-methyl
ester, 6). 2-LMAE-TEZ 5K (2-acetyl tormentic
acid, 7). R (pomolic acid, 8). 2a,30- - F23E
5 957-12,18- 44 -28-18 (20,3a-dihydroxyurs-12,18-
dien-28-oic acid, 9). 3B-E-feruloyl corosolic acid
(10). BA T (fupenzic acid, 11). 2-O-ZLM%:
FFHYFEIR (2-O-acetyl euscaphic acid, 12). 12,13-
dihydromicromeric acid (13). &%) 3. 6. 7. 9~
12 N E RN Ty 335 AeEY 100 12,
IRISRER/ N 2 Ui e R SR
1 UE5HH
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2EANES A RN ], Lumtech = A0 (415 4 (K501
PUICAR IR 4 ), RE-2000A R e 7 kA% (b
PRAESEI AR A FD, (i AE 4 Agilent SB-Phenyl
(250 mmX9.4 mm, 5 um, KEZFFEAFD, HiE
TR A oA al o e 28R B A 2R A m)D,
HPLC 513 A taihall, 781K 58 = [ il

R AR = 29D B A7 IR m] S R AL,
KT MM E L, &7 VI AR X 24 Y
el 32 28 BURIE 5 03 %8 58 0 % PR ) 4 P2 T Rosa
laevigata Michx [PJH
2 RESSE

ST 8.0kg, BT, RoddE, 43l FlA ik
TEMEE BER AR, A 50% HEE AN ENATRI
3R, BRI 1.5 h, WK S0, 19205

ST ERA7 (40 g, SRERAT (LA 70 5
AFE-FEE (100 004 80014 5051, 30 ¢ 1,
100125015 251, 011000 BHATEAREDEME, H T

PRV 2 s A AR AR M B R 4y, 4331 8
BAT Fs. 1~8 K43 Fs. 7 BB A FHRE R A (1% 73 51,
WENA A S pE-FRE (1001, 5:1.2:1.0:
1, 534 My Fs. 7.1~7.4. 53075 Fs. 7.2
224145 44 HPLC (MeOH-H,0 70 : 30, 2 mL/min)
Sy Eaitk, B53kE 1(11.1 mg, 11.3 min). 2 (12.5
mg, 13.6 min) . f3 215 Fs. 7.3 £l %7 HPLC
(MeOH-H,0 62 : 28, 2 mL/min) 4} &4lifk, 554k
A3 (93 mg, 20.2min). 4 (13.4 mg, 22.0 min).

HUEEIR C B8R0 (132.5 @), Lk A (ol /0 1,
A - EE (100 104 100 1. 8011, 50 : 1.
10:1.5:1.2:1.1:1.0:100) FATELEEBEM,
V4 P DE v 28 8 2 il G AR R R 1 B 43, 1
B 7 AHAL Fs. 1~7. Fs. 4 (CH3CI-MeOH 100 : 1.
80 © 1) AT AR AE (i > 2, YshAH &
Je-FEE (10000, 40 1. 20: 1. 5:1.0:100),
93] 3 ANAL4)r Fs. 4.1~4.3, Fs. 42 (CH;Cl-MeOH
5:1) Z&¥H4% HPLC (MeOH-H,0 95 :5, 2
mL/min) 73 & 4ifk, 305D 13 (23.1 mg, 22.8
min). Fs. 5 (CH;CI-MeOH 50 : 1) #A7 FH kA
B, B A - 4G (10 1. 6 ¢
1. 3510121, 0:100), & He-HEE (1 1.
0:100), 3% 7 M/ Fs. 51~5.7. Fs. 5.6
( CHsCl-MeOH 1 @ 1) % 2F il % # HPLC
(MeOH-H,O 75 : 25, 2 mL/min) 4y &4ifk, 753
&5 (13.8 mg, 22.1 min); Fs. 5.5 (43 yifk-m
IR L1 00 100> 247 HPLC (MeOH-H,O
82 : 18, 2 mL/min) ;& 4lith, 1FEMLAYI 6 (16.8
mg, 17.9 min). 7 (18.0 mg, 24.0 min). 8 (20.5 mg,
27.8 min)y 9 (17.6 mg, 39.8 min). 10 (17.2 mg,
55.1min) M Fs.5.5.1 (21.3 min); Fs. 5.5.1 £
#% 7 HPLC (MeOH-H,O0 76 : 24, 2 mL/min) 7}
aifk, 153145 11 (38.0 mg, 35.2 min). 12 (19.2
mg, 36.7 min).
3 HHEE

EY 1: AR, 10%IKRER- LBV T
47145, "H-NMR (600 MHz, CD;0D) d: 0.78 (3H, s,
24-CH3), 0.78 (3H, s, 25-CH3), 0.93 (3H, d, J = 6.6
Hz, 30-CH;), 1.03 (3H, s, 26-CH;), 121 (3H, s,
29-CH3), 1.35 (3H, s, 27-CH3), 3.53 (1H, s, H-23b),
3.61 (1H, s, H-23a), 3.81 (1H, m, H-2), 3.89 (1H, d,
J =24 Hz, H-3), 5.31 (1H, t, J = 2.4 Hz, H-12), 5.33
(1H, d, J = 8.4 Hz, H-1); “C-NMR (150 MHz,
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CD;0D) 6: 43.0 (C-1), 67.4 (C-2), 79.0 (C-3), 42.5
(C-4), 443 (C-5), 19.3 (C-6), 33.8 (C-7), 41.5 (C-8),
48.5 (C-9), 38.5 (C-10), 25.0 (C-11), 129.7 (C-12),
139.9 (C-13), 42.7 (C-14), 29.8 (C-15), 26.7 (C-16),
49.1 (C-17), 55.2 (C-18), 73.8 (C-19), 43.2 (C-20),
274 (C-21), 39.3 (C-22), 71.5 (C-23), 17.5 (C-24),
17.9 (C-25), 17.7 (C-26), 25.0 (C-27), 178.8 (C-28),
27.2 (C-29), 16.8 (C-30), 96.0 (C-1'), 74.1 (C-2"), 78.8
(C-3"), 713 (C-4), 78.5 (C-5"), 62.6 (C-6). I
'H-NMR /% C-NMR 5 3CR3E i3 A —5, i
P EY) 1 %€ M niga-ichigosides Fyo

WEY 2: AR, 10%IKERR- £ BRI
#4145, "H-NMR (600 MHz, CD;0D) §: 0.78 (3H, s,
25-CHs), 0.81 (3H, s, 24-CH3), 0.93 (3H, d, J = 6.6
Hz, 30-CH;), 1.01 (3H, s, 26-CHj3), 1.02 (3H, s,
23-CHj), 1.20 (3H, s, 29-CH3), 1.33 (3H, s, 27-CHs),
3.47 (1H, d, J = 9.6 Hz, H-3), 3.62 (1H, m, H-2), 5.31
(1H, t, J = 3.0 Hz, H-12), 5.32 (1H, d, J = 8.4 Hz,
H-1"); "“C-NMR (150 MHz, CD;0D) &: 48.4 (C-1),
69.7 (C-2), 84.7 (C-3), 39.4 (C-4), 56.6 (C-5), 19.9
(C-6), 34.3 (C-7), 41.5 (C-8), 48.9 (C-9), 40.7 (C-10),
25.0 (C-11), 129.7 (C-12), 139.9 (C-13), 42.9 (C-14),
29.8 (C-15), 26.7 (C-16), 49.0 (C-17), 55.1 (C-18),
73.8 (C-19), 43.1 (C-20), 27.4 (C-21), 38.5 (C-22),
29.5 (C-23), 17.7 (C-24), 16.8 (C-25), 17.8 (C-26),
24.9 (C-27), 178.7 (C-28), 27.3 (C-29), 17.3 (C-30),
96.0 (C-1'), 74.0 (C-2"), 78.5 (C-3"), 71.3 (C-4'), 78.7
(C-5"), 62.6 (C-6"). H: 'H-NMR } “C-NMR & 3k
B RIFEA B, Mol LAY 2 S N B .

WEY 3: AR, 10%K6IR- LB T
#41(, "H-NMR (600 MHz, CD;0D) 8: 0.75 (3H, s,
26-CHs), 0.81 (3H, s, 25-CHs), 0.94 (3H, s, 24-CHs),
0.95 (3H, s, 30-CHs), 1.00 (3H, s, 29-CH3), 1.01 (3H,
s, 23-CHs), 1.29 (3H, s, 27-CH3), 3.46 (1H, d, J = 9.6
Hz, H-3), 3.23 (1H, d, J = 4.2 Hz, H-19), 3.62 (1H, m,
H-2), 5.33 (1H, d, J = 3.0 Hz, H-12), 5.37 (1H, d, J =
8.4 Hz, H-1"); "“C-NMR (150 MHz, CD;0D) 6: 48.2
(C-1), 69.7 (C-2), 84.7 (C-3), 40.7 (C-4), 57.0 (C-5),
19.9 (C-6), 33.5 (C-7), 41.1 (C-8), 49.5 (C-9), 39.9
(C-10), 25.1 (C-11), 125.0 (C-12), 144.6 (C-13), 42.9
(C-14), 29.6 (C-15), 28.6 (C-16), 47.3 (C-17), 45.3
(C-18), 82.6 (C-19), 36.2 (C-20), 29.7 (C-21), 34.0
(C-22), 28.8 (C-23), 18.0 (C-24), 17.6 (C-25), 17.2

(C-26), 25.1 (C-27), 178.8 (C-28), 29.5 (C-29), 25.4
(C-30), 96.0 (C-1"), 74.1 (C-2'), 78.9 (C-3"), 71.3
(C-4"), 785 (C-5'), 62.6 (C-6'). 3L 'H-NMR K&
PC-NMR 5 SCHRIRE A — 5T, Sektb &9 3
Y58 BTV R 5

AW 4 FIORER, 10%IKETIR- LI 3
#4114, "H-NMR (600 MHz, CD;0D) 8: 0.90 (3H, s,
24-CH;), 1.03 (3H, s, 25-CH3), 1.05 (3H, d, J = 6.6
Hz, 30-CH;), 1.20 (3H, s, 26-CHj3), 1.24 (3H, s,
23-CHs), 1.37 (3H, s, 29-CH3), 1.59 (3H, s, 27-CH3),
3.06 (1H, m, H-2), 3.75 (1H, d, J = 2.4 Hz, H-3), 5.53
(1H, t, J = 3.0 Hz, H-12), 6.28 (1H, d, J = 8.4 Hz,
H-1"); "C-NMR (150 MHz, CD;0D) &: 42.6 (C-1),
66.6 (C-2), 79.4 (C-3), 39.2 (C-4), 49.2 (C-5), 19.1
(C-6), 34.0 (C-7), 41.3 (C-8), 48.1 (C-9), 39.1 (C-10),
24.6 (C-11), 128.9 (C-12), 139.7 (C-13), 43.4 (C-14),
29.6 (C-15), 26.6 (C-16), 49.1 (C-17), 54.9 (C-18),
73.1 (C-19), 42.6 (C-20), 27.2 (C-21), 38.1 (C-22),
29.9 (C-23), 22.7 (C-24), 17.1 (C-25), 18.0 (C-26),
25.0 (C-27), 177.4 (C-28), 27.4 (C-29), 17.2 (C-30),
96.3 (C-1"), 74.5 (C-2"), 79.6 (C-3"), 71.8 (C-4"), 79.8
(C-5"), 62.9 (C-6"). H: '"H-NMR }%2 C-NMR 5 3jiik
OB R IEA S, ekt & 4 % N REEE L.

WEY 5: FHORAR, 10%IKER- LI
#4110, "H-NMR (600 MHz, CD;0D) 6: 0.62 (3H, s,
24-CH;), 0.71 (3H, s, 25-CH3), 0.77 (3H, d, J = 6.6
Hz, 30-CH;), 0.82 (3H, s, 26-CHj), 0.82 (3H, s,
23-CHs), 1.03 (3H, s, 29-CH3), 1.19 (3H, s, 27-CH3),
3.17 (1H, d, J = 2.4 Hz, H-3p), 3.77 (1H, dt, J = 10.8,
42 Hz, H-2p), 5.13 (1H, t, J = 3.0 Hz, H-12);
BC-NMR (150 MHz, CD;0OD) : 42.9 (C-1), 67.4
(C-2), 80.3 (C-3), 39.2 (C-4), 49.5 (C-5), 19.5 (C-6),
34.3 (C-7), 41.4 (C-8), 48.4 (C-9), 39.6 (C-10), 24.9
(C-11), 129.6 (C-12), 140.2 (C-13), 42.7 (C-14), 29.8
(C-15), 26.8 (C-16), 48.8 (C-17), 55.3 (C-18), 73.8
(C-19), 43.3 (C-20), 27.5 (C-21), 39.6 (C-22), 29.4
(C-23), 22.7 (C-24), 16.8 (C-25), 17.7 (C-26), 25.1
(C-27), 182.5 (C-28), 27.3 (C-29), 17.1 (C-30). H
'H-NMR & “C-NMR 5 SCiik3iis s A —50%, %
W& 5 %e NG ARIR -

WEY 6: PR, 10%IKRER- LI
24715, "H-NMR (600 MHz, CsDsN) 6: 1.06 (3H, s,
26-CH;), 1.07 (3H, d, J = 6.6 Hz, 30-CH3), 1.14 (3H,
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s, 25-CH;), 1.34 (3H, s, 29-CH3), 137 (3H, s,
24-CH3), 1.39 (3H, s, 23-CH3), 1.83 (3H, s, 27-CHs),
3.68 (3H, s, COOCH3), 5.62 (1H, 1, J = 3.0 Hz,
H-12); “C-NMR (150 MHz, CsDsN) ¢: 42.4 (C-1),
174.5 (C-2), 180.3 (C-3), 47.1 (C-4), 49.5 (C-5), 22.1
(C-6), 33.3 (C-7), 40.8 (C-8), 39.8 (C-9), 42.7 (C-10),
24.8 (C-11), 128.0 (C-12), 140.1 (C-13), 43.4 (C-14),
29.8 (C-15), 26.9 (C-16), 48.8 (C-17), 55.2 (C-18),
73.1 (C-19), 42.8 (C-20), 27.3 (C-21), 38.9 (C-22),
28.1 (C-23), 24.7 (C-24), 19.8 (C-25), 17.6 (C-26),
24.8 (C-27), 181.2 (C-28), 27.6 (C-29), 17.2 (C-30),
524 (C-31). H: "H-NMR }% BC-NMR 5 SCHRRIE )
FEA—HOL, ek & 6 %58 SR 3-HIE.

WEW T FORBA, 10%IKERIR- R s
4I{4%, '"H-NMR (600 MHz, CsDsN) &: 0.75 (3H, s,
23-CH3), 1.03 (3H, s, 24-CH3), 1.05 (3H, s, 26-CH),
1.11 3H, d, J = 6.6 Hz, 30-CH3), 1.22 (3H, s, 25-CH3),
1.43 (3H, s, 29-CH;), 1.71 (3H, s, 27-CH3), 2.01 3H, s,
32-CHs), 5.56 (1H, t, J = 3.0 Hz, H-12); *C-NMR (150
MHz, CsDsN) 6: 45.0 (C-1), 74.1 (C-2), 80.2 (C-3),
38.9 (C-4), 56.1 (C-5), 19.4 (C-6), 33.9 (C-7), 40.8
(C-8), 48.1 (C-9), 39.0 (C-10), 24.6 (C-11), 128.1
(C-12), 140.5 (C-13), 42.7 (C-14), 29.9 (C-15), 26.9
(C-16), 48.8 (C-17), 55.2 (C-18), 732 (C-19), 42.9
(C-20), 27.4 (C-21), 40.7 (C-22), 27.5 (C-23), 17.6
(C-24), 17.0 (C-25), 17.3 (C-26), 25.2 (C-27), 181.1
(C-28), 28.3 (C-29), 16.9 (C-30), 171.3, 21.9 (2-OAc).
H "H-ANMR A2 PC-NMR 5 SCikiasE A — 550,
MO ARG T %58 A 2- CBIE-VER LR »

WEY) 8: FERIR, 10%K6IR- LB T
#4170, "H-NMR (600 MHz, CsDsN) 6: 0.91 (3H, s,
25-CHj), 1.02 (3H, s, 24-CH3), 1.11 (3H, s, 26-CHs),
1.12 3H, d, J = 6.6 Hz, 30-CH3), 1.23 (3H, s,
23-CHj), 1.45 (3H, s, 29-CH3), 1.73 (3H, s, 27-CHs),
3.43 (1H, dd, J = 15.6 Hz, 4.8 Hz, H-3), 5.61 (1H, t,
J = 3.6 Hz, H-12); "*C-NMR (150 MHz, CsDsN) ¢:
39.5 (C-1), 28.6 (C-2), 78.7 (C-3), 39.9 (C-4), 56.4
(C-5), 19.4 (C-6), 34.1 (C-7), 40.8 (C-8), 48.3 (C-9),
37.8 (C-10), 24.5 (C-11), 128.3 (C-12), 140.4 (C-13),
42.6 (C-14), 29.8 (C-15), 26.9 (C-16), 48.8 (C-17),
55.1 (C-18), 73.2 (C-19), 42.8 (C-20), 27.4 (C-21),
39.0 (C-22), 17.0 (C-23), 29.3 (C-24), 16.0 (C-25),
17.2 (C-26), 25.2 (C-27), 181.2 (C-28), 27.6 (C-29), 17.7

(C-30). H: "THANMR & PC-NMR 5 3ClkRIE I FEA—
O, WO A 8 S h R .

A 9: FIRIR, 10%IKETIR- LI 7
#4144, "H-NMR (600 MHz, CsDsN) 6: 0.90 (3H, s,
24-CH;), 0.98 (3H, s, 25-CH3), 1.02 (3H, s, 26-CH3),
1.04 (3H, s, 23-CH;), 1.08 (3H, d, J = 7.2 Hz,
30-CHj), 1.26 (3H, s, 27-CHs), 1.81 (3H, s, 29-CHj),
5.68 (1H, t,J=3.6 Hz, H-12), 4.31 (1H, m, H-3), 3.75
(1H, d, J = 24 Hz, H-2); “C-NMR (150 MHz,
CsDsN) d: 43.9 (C-1), 66.4 (C-2), 79.4 (C-3), 39.3
(C-4), 48.6 (C-5), 18.8 (C-6), 35.5 (C-7), 40.0 (C-8),
48.4 (C-9), 39.0 (C-10), 32.3 (C-11), 127.7 (C-12),
140.0 (C-13), 45.5 (C-14), 29.6 (C-15), 23.9 (C-16),
50.2 (C-17), 135.7 (C-18), 135.0 (C-19), 35.3 (C-20),
27.5 (C-21), 36.0 (C-22), 29.9 (C-23), 22.8 (C-24),
19.3 (C-25), 17.8 (C-26), 22.5 (C-27), 179.0 (C-28),
20.1 (C-29), 18.8 (C-30). 3 '"H-NMR } “C-NMR 5
SCRRIRE A — S, Mok A 9 %E N
20,30 FRHE L IR-12,18-H-28-1R

AW 10: IR AR, 10%IAKRMIR- £ B3
#41(1, "H-NMR (600 MHz, CsDsN) 6: 0.96 (3H, d,
J = 6.0 Hz, 29-CH3), 0.98 (3H, s, 24-CH3), 0.99 (3H,
d, J = 7.2 Hz, 30-CHs), 1.02 (3H, s, 26-CHs), 1.04
(3H, s, 25-CH3), 1.07 (3H, s, 23-CH3), 1.22 (3H, s,
27-CHs), 3.76 (3H, s, 3'-OCH3), 4.29 (1H, td, J=10.8,
4.2 Hz, H-2), 5.26 (1H, d, J = 3.6 Hz, H-3), 5.46 (1H,
t,J = 3.0 Hz, H-12); — 41 XX R 155 6: 6.71
(1H, d, J = 15.6 Hz, H-8"), 8.00 (1H, d, J = 15.6 Hz,
H-7); C-NMR (150 MHz, CsDsN) d: 48.5 (C-1),
66.9 (C-2), 85.5 (C-3), 40.3 (C-4), 56.3 (C-5), 19.1
(C-6), 33.8 (C-7), 40.5 (C-8), 48.4 (C-9), 38.8 (C-10),
24.1 (C-11), 125.8 (C-12), 139.8 (C-13), 43.0 (C-14),
29.1 (C-15), 25.3 (C-16), 49.1 (C-17), 54.0 (C-18),
39.9 (C-19), 39.9 (C-20), 31.5 (C-21), 37.9 (C-22),
29.5 (C-23), 17.3 (C-24), 17.9 (C-25), 18.7 (C-26),
24.4 (C-27), 180.4 (C-28), 18.0 (C-29), 21.9 (C-30),
127.1 (C-1"), 111.9 (C-2'), 151.4 (C-3"), 149.4 (C-4"),
117.2 (C-5"), 125.8 (C-6"), 145.6 (C-7"), 116.7 (C-8'),
168.4 (C-9"), 56.0 (-OCH;). H 'H-NMR }% “C-NMR
5SRO A — 8, ek A 10 %k
3B-E-feruloyl corosolic acid.

A 11 ORI, 10%IKIR- LB
24715, "H-NMR (600 MHz, CsDsN) 6: 0.99 (3H, s,
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24-CH3), 1.09 (3H, s, 26-CH;), 1.11 3H, d, J = 7.2
Hz, 30-CHs), 1.12 (3H, s, 25-CHs), 1.21 (3H, s,
23-CHs), 1.41 (3H, s, 29-CH3), 1.64 (3H, s, 27-CHs),
5.55 (1H, t, J = 3.6 Hz, H-12), 6.56 (1H, s, H-1);
BC-NMR (150 MHz, CsDsN) d: 129.9 (C-1), 146.7
(C-2), 201.6 (C-3), 45.1 (C-4), 54.6 (C-5), 19.7 (C-6),
33.7 (C-7), 38.8 (C-8), 43.8 (C-9), 41.4 (C-10), 24.4
(C-11), 128.1 (C-12), 140.7 (C-13), 43.0 (C-14), 29.7
(C-15), 26.8 (C-16), 48.8 (C-17), 55.1 (C-18), 73.1
(C-19), 42.8 (C-20), 27.4 (C-21), 39.1 (C-22), 28.3
(C-23), 22.5 (C-24), 20.4 (C-25), 19.0 (C-26), 25.1
(c 27), 181.1 (C-28), 27.5 (C-29), 17.2 (C-30).
H-NMR J% C-NMR 5 SCHR3RE 3 A —2, i

WA 11 52 N EE TR

B 12: FAERER, 10%IKEIR- LB
41 (0%, 'TH-NMR (600 MHz, CsDsN) &: 0.96 (3H, s,
23-CHj), 1.04 (3H, s, 24-CH3), 1.09 (3H, s, 26-CHs),
1.10 3H, d, J = 6.6 Hz, 30-CH3), 1.23 (3H, s,
25-CHs), 1.41 (3H, s, 29-CH3), 1.63 (3H, s, 27-CHs),
1.97 (3H, s, OCH3), 5.58 (1H, t, J = 3.0 Hz, H-12);
BC-NMR (150 MHz, CsDsN) &: 39.3 (C-1), 72.2
(C-2), 76.5 (C-3), 39.8 (C-4), 49.2 (C-5), 18.9 (C-6),
33.9 (C-7), 41.0 (C-8), 48.0 (C-9), 39.2 (C-10), 24.5
(C-11), 128.2 (C-12), 140.4 (C-13), 42.6 (C-14), 29.6
(C-15), 26.8 (C-16), 48.7 (C-17), 55.0 (C-18), 73.1
(C-19), 42.8 (C-20), 27.4 (C-21), 38.9 (C-22), 29.8
(C-23), 22.6 (C-24), 16.9 (C-25), 17.7 (C-26), 25.1
(C-27), 180.8 (C-28), 27 4 (C-29), 17.2 (C-30), 171.0
(C-31), 21.7 (C-32). H "H-NMR % “C-NMR 5 itk
B RHEA S, Mol s 12 %58k 2-0-2,
T Y TS A T

AEYI13: AR, 10%KERR- £ B3
41 {0% . "H-NMR (600 MHz, CsDsN) 8: 0.82 (3H, s,
24-CHj), 1.00 (3H, s, 26-CH3), 1.05 (3H, s, 25-CHs),
1.06 (3H, s, 23-CH3), 1.22 (3H, s, 29-CH3), 1.78 (3H,
s, 27-CH3), 3.44 (1H, dd, J = 15.6, 7.8 Hz, H-3), 4.76
(1H, d, J = 1.8 Hz, H-30b), 4.94 (1H, d, J = 1.8 Hz,
H-30a), 5.70 (1H, brs, 2-OH); "“C-NMR (150 MHz,
CsDsN) 6: 39.7 (C-1), 28.7 (C-2), 78.6 (C-3), 39.9
(C-4), 56.4 (C-5), 19.2 (C-6), 31.6 (C-7), 41.6 (C-8),
48.2 (C-9), 38.0 (C-10), 21.6 (C-11), 38.0 (C-12), 51.3
(C-13), 43.3 (C-14), 30.7 (C-15), 26.6 (C-16), 57.1
(C-17), 39.1 (C-18), 50.2 (C-19), 151.8 (C-20), 35.3

(C-21), 33.3 (C-22), 29.1 (C-23), 15.3 (C-24), 16.8
(C-25), 16.8 (C-26), 16.9 (c 27), 179.4 (C-28), 19.9
(C-29), 110.4 (C-30). 3 'H-NMR X “C-NMR 53¢
R ROE 1 A 5O, WO S 13 E N

12,13-dihydromicromeric acid.
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