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Chemical constituents from rhizomes of Paeonia sinjiangensis

YANG Su-zhen, JIANG Jian-qin
Department of Natural Medicinal Chemistry, China Pharmaceutical University, Nanjing 211198, China

Abstract: Objective To investigate the chemical constituents from the rhizomes of Paeonia sinjiangensis. Methods The chemical
constituents were isolated and identified by chromatography on silica gel, Sephadex LH-20, ODS, and RP-HPLC. Their structures were
elucidated on the basis of physicochemical properties and spectral analyses. Results Sixteen compounds were isolated from the 80%
ethanol extract from the rhizomes of P. sinjiangensis, and identified as 8-debenzoylpaeoniflorin (1), 4-O-butylpaeoniflorin (2),
galloylpaeoniflorin (3), 4-O-methylbenzoylpaeoniflorin (4), benzoylalbiflorin (5), albiflorin R, (6), 9-O-butylpaeonidanin (7), (2)-(1S,
SR)-B-pinen-10-yl B-vicianoside (8), gallic acid (9), methyl gallate (10), ethyl gallate (11), isovanillic (12), 6-hydroxycoumarin (13), 3,
4, 23-trihydroxy-24, 30-dinorolean-12, 20 (29)-dien-28-oic acid (14), palbinone (15), and cadina-4, 11-dien-14-oic acid (16).
Conclusion Compound 16 is firstly isolated from the Ranunculaceae family, and compounds 1—15 are isolated from this plant for the
first time.
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AT 251 (8-debenzoylpaeoniflorin, 1) 4-O-
IE T HATZ4F (4-O-butylpaeoniflorin, 2). ¥ & T
WEHEAT 254 (galloylpaeoniflorin, 3). 4-O-F IR
I IEAT 254 (4-O-methylbenzoylpaeoniflorin, 4).
KWL A5 (benzoylalbiflorin, 5). HAJT R,
(albiflorin Ry, 6)+ 9-O-butylpaeonidanin (7). (£)-(1S,
5R)-B-pinen-10-yl B-vicianoside (8); 4 PMHFRI:
BETIR (gallic acid, 9). WETRTES (methyl
gallate, 10). ¥ E TR LEG (ethyl gallate, 11). 57
FHIR (isovanillic, 12); 1 MEFEHERK: 6-RAERF
% (6-hydroxycoumarin, 13); 3 MitiZ: 3, 4, 23-
trihydroxy-24, 30-dinorolean-12, 20(29)-dien-28-oic
acid (14). palbinone (15). cadina-4, 11-dien-14-oic
acid (16). HA &Y 16 K15k NE R 4325
320, ALEW 1~15 A E RN ZED T 7y B3 2.
T BT 245 5 AR AT AL A o) EE RIS, R
BT FEA S R 2 T AR AT 2y
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AT D IR OIBRER GFase G & THEST
JI1); Sephadex LH-20 (3£[F Pharmacia A 7] ); ODS
AR RE CREME 2850 =) AaS AR I R A ]
LC—20A SRR s (HA Shimadzu A7),
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10 pmD; Jr A T 73 B2l LR PR R AT
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R RIRI 2 00 =5
2 REESSE

BrEmAT TR ZE 3 kg, KHE, 80% LBENN
AEREREL 3 R, BEIR 2 h, S IFPEHGR, RS
IR DK IR B S WKH A E . ISR SR
IKYUHIE T P A G 2 &AL o BHIR S BRER AL
(170 g) ZEtEf BRRE (i R il 46w (1 175 21

A5 1 (15 mg). 4 (4 mg). 5(5mg). 6 (16 mg).
8 (5mg). 9 (70mg)~ 10 (7mg). 11 (100 mg)-
13 (10 mg). 14 (8 mg). IF T WEHAL (200 g) £
KAL D101 il AT 0% A ) £ A € i 45 2]
WwEY 2 (20 mg). 3 (22mg). 7 (17 mg). A1
fiti Ay (35 g) Zehkfie. A ODS A i3 21k &
P12 (8 mg). 15 (4mg). 16 (4 mg).
3 HFHEE

WEW 1. AEEERR (TED, 5%
1% 75 F R ) i 24 (4 . ESI-MS m/z: 375 [M—H]
2T CigHa4010- 'H-NMR (300 MHz, CD;0D) §:
5.25 (1H, s, 9-H), 4.56 (1H, d, J = 7.5 Hz, H-1"), 3.97
(2H, d, J = 12.6 Hz, H-8), 3.84 (1H, d, J = 10.2 Hz, H-
6'B), 3.63 (1H, d, J = 13.5 Hz, H-6'a), 3.20~3.30 (4H,
m, H-2', 3, 4, 5"), 2.37 (1H, d, J = 10.5 Hz, H-7p),
2.14 (1H, d, J = 12.6 Hz, H-3B), 1.86 (1H, d, J = 9.9
Hz, H-7a), 1.77 (1H, d, J = 12.6 Hz, H-3a), 1.33 (3H,
s, H-10); "C-NMR (300 MHz, CD;OD) §: 106.7
(C-4), 102.6 (C-9), 100.2 (C-1'), 89.7 (C-2), 87.6
(C-1), 78.3 (C-3"), 78.1 (C-5"), 75.2 (C-4"), 74.2 (C-6),
72.1 (C-2'), 63.1 (C-6"), 59.4 (C-8), 45.0 (C-3), 44.0
(C-5), 23.7 (C-7), 19.9 (C-10). DL _E#¥s 5 SCikgiE
— 500, WU EA A 1y 8- R IR A 2

& 2. atEEmAR (HEE, mp 173~
175 C, 5% R A B il h) W i 25 4 . ESI-MS
miz: 536 [M]", 4> T K CyHs6011. 'H-NMR (300
MHz, CD;0OD) §: 8.05 (2H, dd, J = 8.0, 1.4 Hz, H-2",
6"), 7.63 (1H, t, J = 8.00 Hz, H-4"), 7.48 QH, t, J =
8.0 Hz, H-3", 5"), 5.43 (1H, s, H-9), 4.75 (2H, s, H-
8),4.53 (1H, d,J=7.5 Hz, H-1"), 3.84 (1H, d, J=11.4
Hz, H-6), 3.55~3.63 (3H, m, H-6/, 1""), 3.16~3.33
(4H, m, H-2', 3", 4, 5'), 2.76 (1H, dd, J = 6.6, 1.2 Hz,
H-5), 2.48 (1H, dd, J = 11.4, 7.0 Hz, H-7p), 2.16 (1H,
d, J = 12.6 Hz, H-3p), 1.93 (1H, d, J = 10.6 Hz, H-
7a), 1.89 (1H, d, J = 12.6 Hz, H-3a), 1.53 (2H, m,
H-2""), 1.36 (3H, s, H-10), 1.30 (2H, m, H-3""), 0.88
(3H, t, J = 7.5 Hz, H-4"); “C-NMR (75 MHz,
CD;0D) &: 167.0 (C-7"), 134.4 (C-4"), 131.2 (C-1"),
130.7 (C-2", 6", 129.6 (C-3", 5"), 109.3 (C-4), 102.5
(C-9), 100.2 (C-17), 89.2 (C-1), 87.3 (C-2), 78.1
(C-3"), 78.0 (C-2"), 75.1 (C-5"), 71.9 (C-4"), 71.7 (C-6),
64.4 (C-1"), 63.0 (C-8), 61.7 (C-6"), 42.7 (C-3), 41.4
(C-5), 33.0 (C-2"), 23.4 (C-7), 20.1 (C-3"), 19.7
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(C-10), 14.2 (C-4""). LA E%df 55 ek — a7
WS e 2 h 4-0-1F T AT 25

e 3: At LEEmA (FED, mp 120~
124 °C, 5% IR A B il ) 2 A 1 ESI MS
miz: 650 [M+NH4]", 7 7R A C3H3,015. 'H-NMR
(300 MHz, CD;0D) §: 8.02 (2H, dd, J = 8.1, 1.4 Hz,
H-2", 6"), 7.60 (1H, t, J = 7.5 Hz, H-4"), 7.47 (2H, t,
J =175 Hz, H-3", 5"), 7.06 (2H, s, H-2"", 6"), 5.38
(1H, s, H-9), 4.70 (2H, s, H-8), 4.54 (1H, d, J = 7.5
Hz, H-1"), 4.48 (2H, m, H-6'), 3.53 (1H, t, J = 6.6 Hz,
H-5), 3.24~3.39 (3H, m, H-2', 3, 4), 2.52 (1H, d,
J = 6.0 Hz, H-5), 2.45 (1H, dd, J = 10.5, 7.2 Hz, H-
7B), 1.92 (1H, d, J = 12.6 Hz, H-3p), 1.75 (1H, d, J =
10.8 Hz, H-7a), 1.71 (1H, d, J = 12.9 Hz, H-30), 1.25
(3H, s, H-10); "*C-NMR (75 MHz, CD;0D) §: 168.7
(C-7", 7™), 147.3 (C-3", 5), 140.7 (C-4"), 135.1
(C-4"), 132.0 (C-1"), 131.3 (C-2", 6"), 130.3 (C-3",
57, 122.1 (C-1"), 111.0 (C-2"", 6), 107.0 (C-4),
102.9 (C-9), 100.7 (C-1"), 90.0 (C-1), 87.9 (C-2), 78.6
(C-5"), 76.0 (C-3"), 75.7 (C-2'), 72.7 (C-6), 72.6 (C-4"),
65.4 (C-6'), 62.4 (C-8), 45.0 (C-3), 44.5 (C-5), 23.6
(C-7),20.3 (C-10), LA EX¥cdhs 5 3cikaiis—5®, %
BENGY) 3 R TREEAT LT .

ey 4: AOIEETER AR (FED, 5%k
Eﬁ%i%ﬁ?‘ﬂﬁﬁé ESI-MS m/z: 621 [M+Na]’,
433K C31H34012. "H-NMR (300 MHz, CD;0D) 6:
8.03 (4H, dd, J = 8.0, 2.3 Hz, H-2", 6", 2", 6""), 7.60
(2H, t, J = 7.1 Hz, H-4", 4"), 7.49 (4H, t, J = 7.1 Hz,
H-3", 5", 3", 5, 5.38 (1H, s, H-9), 4.70 (2H, s, H-
8), 4.66 (1H, dd, J = 12.0, 2.4 Hz, H-6'), 4.58 (1H, d,
J =17.5 Hz, H-1), 4.52 (1H, dd, J =12.0, 7.2 Hz, H-
6'), 3.61 (1H, m, H-5'), 3.34 (3H, s, -OCHj3), 3.25~
3.38 (3H, m, H-2', 3', 4), 2.52 (1H, d, J = 6.5 Hz, H-
5), 2.45 (1H, dd, J = 12.0, 6.6 Hz, H-7p), 1.86 (1H, d,
J =12.5 Hz, H-3p), 1.71 (1H, d, J = 12.5 Hz, H-7a),
1.67 (1H, d, J = 12.5 Hz, H-30), 1.24 (3H, s, H-10);
BC-NMR (300 MHz, CD;OD) &: 167.6 (C-7", 7"),
134.4 (C-4", 4, 131.3 (C-1", 1'), 130.5 (C-2", 2",
6", 6"), 129.6 (C-3", 3", 5", 5"), 106.2 (C-4), 102.2
(C-9), 100.0 (C-1"), 89.3 (C-1), 87.1 (C-2), 77.9
(C-3), 75.2 (C-5"), 75.0 (C-2'), 72.1 (C-4"), 72.0 (C-6),
65.1 (C-6"), 61.6 (C-8), 49.0 (-OCHj3), 44.4 (C-5), 43.8
(C-3),23.0 (C-7), 19.5 (C-10). LA %l 5 ki iE

— L W B 4 ) 4-O-FRIEIE R 25

tE 5. AEE S (FED, mp 154~155 C,
s%iﬁﬁ?ﬁﬁﬁéﬁﬁgﬁ“iﬁﬂﬁﬁqé ESI-MS m/z: 585
[M+H]", 4373l C30H3,012. 'H-NMR (500 MHz,
CD;0D) &: 8.04 (4H, dd, J = 8.0, 1.0 Hz, H-2", 6",
26", 7.62 (2H, m, H-4", 4""), 7.49 (4H, m, H-3",
5", 3" 5"), 474 (1H, d, J = 12.5 Hz, H-8), 4.64 (1H,
d, J=12.5 Hz, H-8), 4.62 (1H, d, J = 11.5 Hz, H-6"),
455 (1H, d, J = 7.5 Hz, 1'-H), 4.53 (1H, d, J = 11.50
Hz, H-6"), 3.98 (1H, dd, J = 6.5, 5.0 Hz, H-4), 3.57
(1H, m, H-5"), 3.33 (2H, m, H-3’, 4'), 3.25 (1H, m, H-
2%, 2.81 (1H, dd, J = 10.0, 5.0 Hz, H-5), 2.73 (1H, dd,
J =10.5, 8.0 Hz, H-7p), 1.98 (1H, dd, J = 16.0, 6.5
Hz, H-3p), 1.86 (1H, dd, J = 16.0, 1.0 Hz, H-30), 1.72
(1H, d, J = 10.5 Hz, H-7a), 1.37 (3H, s, H-10);
BC-NMR (75 MHz, CD;0D) 4: 178.1 (C-9), 167.6
(C-7"), 167.2 (C-7"), 134.5 (C-4", 3", 131.3 (C-2",
1), 130.8 (C-3", 2", 4", 6", 130.7 (C-6"), 129.8
(C-1"), 129.7 (C-5", 5", 100.0 (C-1'), 93.4 (C-2),
86.9 (C-1), 76.3 (C-3"), 74.9 (C-5'), 73.4 (C-2'), 72.0
(C-4), 68.4 (C-4), 68.3 (C-6'), 62.1 (C-8), 57.1 (C-6),
41.9 (C-5), 41.7 (C-3), 28.7 (C-7), 20.6 (C-10). UL I
e 5 ScuraioE — 8, MOt A 5 R R L
FEAAT

WA 6: AEE S CFHHEE), mp 203~205 C,
5% W IR A A 2 68 ZD 4k L. ESI-MS
miz: 480 [M]", 4> T 3K CysHagO11o 'H-NMR (300
MHz, CD;OD) §: 8.03 (2H, dd, J = 7.5, 1.2 Hz, H-2",
6"),7.63 (1H, t, J= 7.5 Hz, H-4"), 7.52 (2H, t, J = 6.9

H-3",5"),4.91 (1H, d, J = 3.9 Hz, H-2), 4.78 (2H,
s, H-9), 4.62 (1H, d, J=8.1 Hz, H-1'), 3.83 (1H, d, J =
12.0 Hz, H-6'), 3.67 (1H, dd, J = 12.0, 5.1 Hz, H-6"),
3.50 (1H, m, H-3'), 3.34 (2H, m, H-4', 5'), 3.19 (1H, t,
J=28.7Hz, H-2"), 2.78 (1H, dd, J = 4.8, 2.4 Hz, H-5),
2.73 (1H, dd, J = 13.8, 2.4 Hz, H-6p), 2.53 (2H, m, H-
3), 2.19 (1H, dd, J = 13.8, 4.8 Hz, H-60), 1.49 (3H, s,
H-10); "*C-NMR (75 MHz, CD;OD) 6: 219.1 (C-4),
135.2 (C-4"), 131.1 (C-2", 6"), 130.4 (C-3", 5", 104.7
(C-8), 97.0 (C-1"), 87.2 (C-7), 82.2 (C-2), 80.6 (C-5"),
76.7 (C-2"), 75.3 (C-3"), 72.2 (C-4'), 64.3 (C-9), 62.9
(C-6"), 57.4 (C-1), 39.2 (C-5), 32.2 (C-6), 16.8
(C-10) LL ¥t 5 ek — 8", M etb s
W6 b AT Ry.
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WEY 7. BETERRAR (FED, 5%k
PR 7 o AR IR W (0 . ESI-MS m/z: 559 [M+
Na]", 4> TR K CyHiO1. 'H-NMR (300 MHz,
CD;0D) &: 8.04 (2H, d, J = 7.2 Hz, H-2", 6"), 7.62
(1H, t, J = 7.4 Hz, H-4"), 7.48 (2H, t, J = 7.4 Hz, H-
37, 5"), 5.19 (1H, s, H-9), 4.90, 4.72 (% 1H, d, J =
12.0 Hz, H-8), 4.57 (1H, d, J = 7.50 Hz, H-1'), 3.87
(1H, dd, J = 11.7, 2.4 Hz, H-6"), 3.65 (2H, m, H-6',
1), 3.38 (1H, m, H-3"), 3.35 2H, m, H- 5, 1""), 3.25
(3H, m, H-2', 4, 5), 3.00 (1H, m, H-7B), 2.93 (1H, m,
H-3B), 2.50 (1H, d, J = 18.1 Hz, H-3a), 2.18 (1H, d,
J=11.0 Hz, H-7a), 1.42 (3H, s, H-10), 1.37 (2H, m,
H-2""), 1.22 (2H, m, H-3""), 0.80 (3H, t, J = 7.2 Hz,
H-4""); "“C-NMR (75 MHz, CD;0D) J: 209.4 (C-4),
167.9 (C-7"), 134.4 (C-4"), 131.2 (C-1"), 130.7 (C-2",
6"), 129.6 (C-3", 5"), 106.6 (C-9), 100.0 (C-1'), 88.6
(C-1), 87.3 (C-2), 78.1 (C-3', 5"), 75.1 (C-2'), .8 (C-4"),
69.2 (C-1""), 65.3 (C-6), 64.0 (C-8), 62.9 (C-6'), 49.9
(C-3), 48.1 (C-5), 32.6 (C-2"), 27.5 (C-7), 20.7
(C-10), 20.3 (C-3""), 4.1 (C-4""). LA % 5 SClikik
w5, MEEA S T A 9-O-butylpaconidanin.

A 8: Ltk il (B, mp 112~116 C.
5% etin 2 A A7) B 4 B (0 . ESI-MS mi/z: 446
M]", 4+ 7iUh CpH3010. 'H-NMR (500 MHz,
CD;0D) 6: 6.19 (1H, s, H-10), 433 (2H, d, J = 8.0
Hz, H-1', 1"), 1.26 (3H, s, H-8), 0.77 (3H, s, H-9).
BC-NMR (75 MHz, DMSO-dj) 6: 136.4 (C-10), 120.0
(C-2), 103.4 (C-1"), 102.6 (C-1"), 76.5 (C-5"), 75.9
(C-3"), 73.0 (C-2"), 72.6 (C-2"), 70.5 (C-3"), 69.8
(C-4), 67.9 (C-4"), 67.4 (C-6'), 64.9 (C-5"), 41.9
(C-1), 40.4 (C-5, 6), 25.9 (C-7), 25.4 (C-9), 233
(C-3),21.6 (C-4), 18.5 (C-8). LA L Hdis 5 kR 1E—
H, W% E S 8l (2)-(1S, 5R)-B-pinen-10-yl
B-vicianoside.

& 9. Jotust il (IS, mp 233~235 C.
ESI-MS m/z: 171 [M+H]", 4> TN CHeOs.
'H-NMR (300 MHz, DMSO-ds) : 12.20 (1H, s,
-COOH), 9.15 (2H, s, 3, 5-OH), 8.80 (1H, s, 4-OH),
6.91 (2H, s, H-2, 6); "*C-NMR (75 MHz, DMSO-dj)
d: 170.6 (-COOH), 146.3 (C-3, 5), 139.3 (C-4), 122.0
(C-1), 110.2 (C-2, 6). LA EXcd 5 s 2,
W BB 9 W TR

AP 10: FEOE 5 CHEED, mp 205~208 C.

ESI-MS m/z: 183 [M—H], 2 T A4 CsHgOs.
'H-NMR (300 MHz, CD;0D) 6: 7.05 (2H, s, H-2, 6),
3.81 (3H, s, -OCH3); "“C-NMR (75 MHz, CD;0D) §:
170.0 (C-7), 146.9 (C-3, 5), 139.4 (C-4), 119.7 (C-1),
109.4 (C-2, 6), 52.1 (C-8). LA L Hi#i 5 SCHikRIE —
O, B EA ) 10 T TR TR

&9 11 (g i R, mp 160~162 C.
ESI-MS m/z: 199 [M+H]", 4> 734 CoH, (Os-
"H-NMR (300 MHz, DMSO-d¢) : 9.21 (3H, brs, 3, 4,
5-OH), 6.98 (2H, s, H-2, 6), 423 (2H, q, J = 7.1 Hz,
H-8), 1.29 3H, t, J = 7.1 Hz, H-9); “C-NMR (75
MHz, DMSO-dg) d: 165.9 (C-7), 145.6 (C-3, 5), 138.4
(C-4), 119.7 (C-1), 108.6 (C-2, 6), 60.1 (C-8), 14.3
(C-9). PAEXdhs 5 3cikpiE —8, et s
11 HEE TR,

& 12: ok i CHEE, mp 250~252 C.
ESI-MS m/z: 168 [M]", 73T 4 CgHgOqo 'H-NMR
(500 MHz, CD;0D) §: 7.56 (2H, dd, J = 8.7, 1.7 Hz,
H-2, 6), 6.84 (1H, d, J = 8.7 Hz, H-5), 3.89 (3H, s,
-OCH3); “C-NMR (75 MHz, CD;0D) d: 170.2 (C-7),
152.9 (C-4), 148.8 (C-3), 125.5 (C-6), 123.23 (C-1),
115.9 (C-2), 114.0 (C-5), 56.6 (C-8). LA %4 55 S iik
ol 83, WA 12 R E IR,

& 13: mOERE S (HEE), mp 218~
220 °C, %AMT T (365 nm) A 45 8 (1756 . 'H-NMR
(300 MHz, DMSO-d¢) d: 9.73 (1H, s, 6-OH), 7.98
(1H, d, J = 9.6 Hz, H-4), 7.25 (1H, d, J = 9.9 Hz, H-
8), 7.05 (1H, d, J = 9.9 Hz, H-7), 7.03 (1H, s, H-5),
6.44 (1H, d, J = 9.6 Hz, H-3). LI %5 SCkikiE
FA -, MEERAW 13 ) 6-RIE R E &,

G 14: ABTEH AR (FED, 5%
W A O ) B W A . 'H-NMR (300 MHz,
DMSO-ds) d: 12.06 (1H, s, H-28), 5.21 (1H, s, H-12),
4.58 (2H, s, H-29), 4.14 (1H, d, J = 6.00 Hz, 3-H),
1.12 (3H, s, H-25), 0.99 (3H, s, H-27), 0.74 (3H, s, H-
26); "*C-NMR (75 MHz, DMSO-dq) 6: 177.7 (C-28),
148.1 (C-20), 143.3 (C-13), 122.1 (C-12), 106.7
(C-29), 74.6 (C-4), 68.7 (C-28), 61.4 (C-28), 46.8
(C-28), 46.2 (C-9, 18), 45.8 (C-17), 41.4 (C-14), 41.0
(C-19), 38.8 (C-28), 37.7 (C-1), 37.2 (C-22), 35.9
(C-10), 31.9 (C-7), 29.4 (C-21), 27.1 (C-15), 26.0
(C-2), 25.6 (C-27), 22.8 (C-11), 22.7 (C-16), 17.2
(C-6), 17.1 (C-26), 15.1 (C-25). LL_F¥#i 5 SC ik i
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— U, M ER A 14 T 3, 4, 23-trihydroxy-24,
30-dinorolean-12, 20(29)-dien-28-oic acid.

&Y 15 aEEPIRGE (& T, mp
191~192 C, 5%#Mi A i A BAG 4t
'H-NMR (500 MHz, CDCl5) J: 6.86 (1H, dd, J = 10.0,
3.2 Hz, H-12), 6.42 (1H, d, J = 10.1 Hz, H-11), 3.29
(1H, dd, J = 11.5, 4.5 Hz, H-3), 2.07 (1H, s, H-9), 2.04
(1H, m, H-7p), 1.96 (1H, d, J = 13.0 Hz, H-la),
1.64~1.78 (4H, m, H-2, 6a, 7a), 1.50 (1H, m, H-6B),
1.21 (3H, s, H-30), 1.13 (1H, t, J = 9.80 Hz, H-1p),
1.03 (3H, s, H-28), 0.93 (3H, s, H-19), 0.90 (1H, d, J =
12.0 Hz, H-5), 0.83 (3H, s, H-18), 0.80 (3H, s, H-29);
PC-NMR (75 MHz, CDCl;) &: 181.0 (C-16), 151.7
(C-17), 141.3 (C-11), 120.4 (C-12), 78.6 (C-3), 56.0
(C-9), 54.8 (C-5), 50.7 (C-14), 39.9 (C-8), 38.9 (C-4),
38.1 (C-1), 37.1 (C-10), 33.3 (C-7), 27.7 (C-28), 26.7
(C-2), 19.4 (C-30), 18.9 (C-18), 18.2 (C-19), 17.9
(C-6), 15.0 (C-29). LA ¥t 5 Scimkaiis— 57, i
Y25 15 4 palbinone.

tea16: A (CEFRE, mp 158~
160 C, S%UHIIR A w7 B4 (. "H-NMR
(500 MHz, CDCl3) 8: 6.95 (1H, s, H-5), 4.85, 4.74 (%
1H, s, H-12), 2.42 (1H, dd, J = 18.0, 5.8 Hz, H-3eq),
2.19 (1H, m, H-2eq), 2.13 (1H, m, H-3ax), 1.87 (2H,
d, J=9.0 Hz, H-6, 7), 1.76 (1H, dd, J = 13.0, 3.0 Hz,
H-9), 1.70 (1H, m, H-8eq), 1.67 (3H, s, H-13), 1.46
(1H, m, H-8ax), 1.20 (1H, m, H-9), 1.10 (1H, m,
H-2ax), 1.16 (1H, m, H-10), 0.94 3H, d, J = 6.5 Hz,
H-15), 0.82 (1H, m, H-1); “C-NMR (125 MHz,
CDCly) 6: 173.0 (C-14), 147.3 (C-11), 144.1 (C-5),
129.4 (C-4), 112.4 (C-12), 50.2 (C-6), 45.1 (C-1), 43.7
(C-7), 36.6 (C-10), 35.5 (C-9), 32.6 (C-8), 25.8 (C-2),
24.7 (C-3), 19.6 (C-15), 19.3 (C-13). LA L% #5 5 ik
a5, W e 16 4 cadina-4, 11-dien-
14-oic acid.
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