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Abstract: Objective To further investigate the chemical constituents of the ethanol extract from the aerial parts of Clematis
manshurica. Methods The compounds were isolated and purified by column chromatography of silica gel, ODS, and
semi-preparative HPLC. Their structures were elucidated by spectral analyses, including MS, 1D and 2D NMR spectral techniques.
Results Eighteen compounds were isolated from the ethanol extract of the aerial parts of C. manshurica, and were identified as
B-amyrin acetate (1), (55)-dihydro-5-hydroxymethyl-2(3H)-furanone (2), 5-(hydroxymethyl)-2-furancarboxaldehyde (3),
syringaldehyde (4), isololiolide (5), loliolide (6), (—)-syringaresinol (7), clematichinenol (8), grasshopper ketone (9), syringic acid
(10), ferulic acid (11), (5R)-dihydro-5-hydroxymethyl-2(3H)-furanone (12), 3,4-dihydroxyacetophenone (13), 3,4-dihydroxy-
benzaldehyde (14), 1,3-trans-tetraoxy-1-methyl-3-phenylindan (15), trans-dihydro-4-hydroxy-5-hydroxymethyl-2(3H)-furanone
(16), (55)-5-hydroxymethyl-2(5H)-furanone (17), and japonicin A (18). Conclusion Compounds 4—6, 9, 13—15, and 18 are firstly
isolated from genus Clematis, and compounds 1—2 and 7—8 are obtained from this plant for the first time.

Key words: Ranunculaceae; Clematis manshurica Rupr.; aerial parts; phenylindan; pyranocoumarin; norisoprenoid; syringaldehyde;

isololiolide; japonicin A
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C. hexapetala Pall. fl R AL B L% C. manshurica
Rupr. A 25 R AL A, A DIR AR 2244 24
FAERAL, Hi L35 (EFIM) B EFE, BT
PR H BEIRIR P4 AR AL BRI /A T3 1L 7
. HAKL BRI NS, CAAHARRIR 2
SrEAR =R MEM AR TR G, K
DR AT 1 7 AR BBk 2 RONTR 25 =
BRI AT T RGHIEI, AL 1A =
S8 FH =il 52 S EE o ) ) 26 RS T DT R R RT AR
JbgkZm s EE A BN, AAE A A E, BT
WK A = 2R A Bk S b FAL AL 7 B 3EAT
TWHIC, NSRRI B 4552 1 8 MARMEREE .
2RSS 3 MEARNR . 1 AN oA
3 ANE AR RGPS AR HT AR S AR R
b ARSEION AR AL Zd i A SR =S
BRI ORI EAT TIRABIFT, A7 453 3
18 NMMEaM, ol EEN B-7F WG LR B
(B-amyrin acetate, 1). (55)- _~&-5-32F#-2(3H)-
e W i [(55)-dihydro-5-hydroxymethyl-2(3H)-
furanone , 2]. 5-F% H 2 g % [5-(hydroxymethyl)-
2-furancarboxaldehyde, 3]. T &M (syringaldehyde,
4). FEERNRE (isololiolide, 5). H 3 pyfig
(loliolide, 6). (—)- T FFMNEEE[(—)-syringaresinol,
71+ B R Ay (clematichinenol , 8 ) . W i fid
(grasshopper ketone, 9). T #F & (syringic acid, 10).
B[ Z R (ferulic acid, 11D (SR)- - 4&-5-% F 3L-2(3H)-
e W @i [(5R)-dihydro-5-hydroxymethyl-2(3H)-
furanone, 12]. 3.4- ~FFIK Z W (3,4-dihydroxy-
acetophenone , 13 ). 34- ¥ FL K H ¥ (34-
dihydroxybenzaldehyde, 14)- 1,3-/x -4 -1-H F&-3-
ZKEfi (1,3-trans-tetraoxy-1-methyl-3-phenylindan,
15). - =& -4-F 2 -5- 2 B JE -2(3 H)- 1k 1Rg i
[trans-dihydro-4-hydroxy-5-hydroxymethyl-2(3 H)-
furanone, 16]+ (5S)-5-52H %E-2(5H)-FRMRE [(5S)-5-
hydroxymethyl-2(5H)-furanone, 17]fIMiHH % A
(japonicin A, 18). &% 4~6. 9. 13~15 118
NE RN ZEEY) SRR, EY 1~2 M 7~
8 NE KM%Y 7 BAR .
1 X5

Shimadzu LC-6AD il - ARSI (H A B
#fERT): Shimadzu SPD-A S£4MaMI#E (H A &
#fEAT): Shodex RI-102 /R ZE Bzl g (H A
JaH #0424 ; HORIBA SEPA-300 2 jiE e (H

AUEZHIVEFT); Bruker AV-500 HU k% RG LR i 4%
(i [E] 47 € 77 /A 7] )5 Bruker micro TOFQ K AT i 1] J5it
A (B EAE 7 /A 7F]); Shim-Pack ODS i
(250 mmX21.2 mm, 10 um, No.2025B09, HA
BHIVERT): Megres ODS fifik: (250 mmX21.2
mm, 10 pm, No. M18122010.25, LI FBRHL
HIRAT); Kromasil 100-10-18C it (250 mmX
10 mm, 5 um, No. 81474, i HiL i 73 5594 U1K A ] )
FEEIERER (200~300 H, #HSEFELT) D 4+
% ODS (PEGASIL PREP ODS-5015-12A, H
A Senshu Bl Na4l); HEMIER ODS R
(RP-18 Fas4, FEEERC AT ACHBEATAR =5
e (IR R SEE = R A IR AR k4l
f g BLRR AR L S 22 A DD s KON ZEMK; HoAth
WA R4k

ARAGERE St AR AR T35 R B0 T B £
tr, 28R h R 2GR B e i i A L S e N
HRMRE & B Y AR L% C. manshurica Rupr.
()Tt E3AL, bRAs (w5 2008TXLO1) fFHT
H B RS 25 .
2 RBSNEH

AR T BT 45 kg, B 12 £ 60% 4
B[R] HREL 2 Yk, K 2h, A iErt, SRR
R B AR B 10.3 kgo BUREUY) 6.9 kg,
Ik 16 L AFfE, WA AmEE . =Skt BERR
CBRANIE T BEHRIESEEL 4 Ik, B 12 L, $EEUGRIK
RIS, 3 BT 273.5 g =& KEEBA7 153.1 g-
BETR LW BR0AT 144.1 g FIIE T BEEAL 910.4 g

B =G iR hr 50 g, e, PUA
fik- =S bE (10 1), =S H Fe-HEE (100 © 0,99 :
1. 49:1. 19:1. 9:1. 0:100) BEELEMA 10
ANy Fr. C-1~C-10. Fr. C-2 Z44 HPLC 54L&
Y11 (36.75 mg); Fr.C-4 4 ODS k:failh, DLFE-
K (406,100 0) BEii, 4566 &BHGESLE
Y2 (125.6 mg). 3 (452 mg). 4 (6.7mg)~ 5 (10.2
mg). 6 (83mg). 7 (12.1 mg) M8 (9.5mg); Fr.
C-6 %2 ODS #:ails, DLIHEE-/K (416, 713,10
0) Yelbi, 45465k eE 9 (15.9 mg).

EXEEER R HRAL 50 g, LRERAEMGRE, D=8
FRgE-FIEE (99 01, 98:2,19:1,9:1. 0:100)
BE BB 13 AN4H4) Fr. E-1~E-13.Fr. E-2 4 ODS
K, DAFFEE-K (208, 4:64 10:0) BEfi,
ShE ) & S A ) 10018.6 mg)FH 11(12.5
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mg); Fr. E-3 & ODS ik, DIFEE-/K (317,

10 2 0) Yefli, 454 & A s34 &4 12 (200.0
mg) A113 (6.1 mg); Fr. E-4 £ ODS #:fail, DLH
fE-7K (307, 10 :0) B, 456 ks
&4 14 (757 mg); Fr. E-8 £ ODS i, DL
FEE-K (3:7.5:5.7:3,10:0) ¥, 454
il A PE LS9 15 (149 mg); Fr. B9 &
ODS #E i, DIFFEE-/K (3:7.5:5.7:3.10:
0) Pt 255w A ik AL 59 16 (152.2 mg)
117 (6.2 mg); Fr. E-11 & ODS H: i, DL -
K (3:7.5:5.7:3,10:0) B, S5EHI8TH
AL 18 (5.2 mg).

3 HHEE

&Y 1. Atgh s [IE Oki-EER LEE (98 :
2) ], ESI-MS m/z 491 [M+Na]*, 454 3C-NMR i
HAEHEN 7>+ 2N CaoHs202. 'H-NMR (500 MHz,
CDCls) 6: 5.18 (1H, t, J= 3.6 Hz, H-12), 4.50 (1H, dd,
J =10.0, 6.0 Hz, H-3), 2.05 (3H, s, H-CH3CO), 1.13
(3H, s, H-27), 0.97 (3H, s, H-26), 0.96 (3H, s, H-25),
0.88 (6H, s, H-29, 30), 0.87 (6H, s, H-23, 24), 0.83
(3H, s, H-28); 3C-NMR (125 MHz, CDCl3) 6: 171.0
(C-C=0), 145.2 (C-13), 121.7 (C-12), 81.0 (C-3), 55.3
(C-5), 47.6 (C-9), 47.3 (C-18), 46.8 (C-19), 41.8
(C-14), 39.9 (C-8), 38.3 (C-1), 37.8 (C-4), 37.2
(C-22), 36.9 (C-10), 34.8 (C-21), 33.4 (C-29), 32.6
(C-7), 32.5 (C-17), 31.1 (C-20), 28.4 (C-28), 28.1
(C-23), 27.0 (C-15), 26.2 (C-16), 26.0 (C-27), 23.7
(C-30), 23.6 (C-2), 23.6 (C-11), 21.3 (C-CH3CO), 18.3
(C-6), 16.8 (C-24), 16.7 (C-26), 15.6 (C-25). LL %k
5O E AR — ), BEEY 1N B
R 2 BR g -

WEY 2. LEMRY), SRR 2
PE, HEM NN EERL A, ESI-MS m/z 139 [M+
Na]*, 254 NMR 3EHEN 731 A8 CsHsO3. 'TH-NMR
(500 MHz, CDs;OD) ¢: 4.62 (1H, m, H-5), 3.77 (1H,
dd, J = 12.4, 3.1 Hz, H-6a), 3.60 (1H, dd, J=12.4,
4.6 Hz, H-6b), 2.56 (2H, m, H-3), 2.28 (1H, m, H-4a),
2.09 (1H, m, H-4b); 3C-NMR (125 MHz, CD;0D) §:
180.4 (C-2), 82.8 (C-5), 64.5 (C-6), 29.4 (C-3), 24.2
(C-4). UL FHUR 5 SClfhoE A — 500, KENE
Y2 (58)- & -5-F2 I AE-2(3H)-MR IR i .

WED 3: RIFEHIRY), ESI-MS m/z 149 [M+
Na]*, 54 NMR iGHEN 41 3 CeHeOs. 'TH-NMR

(500 MHz, CD;OD) d: 9.54 (1H, s, H-CHO), 7.38
(1H, d, J = 3.6 Hz, H-3), 6.58 (1H, d, J = 3.6 Hz, H-4),
4.61 (2H, s, H-6); BC-NMR (125 MHz, CD;0OD) §:
179.4 (C-CHO), 163.2 (C-5), 153.9 (C-2), 124.7
(C-3), 110.9 (C-4), 57.6 (C-6). LL_E#¥5 5 CikiiiE
FAR—FM, KEMAY 308 5 R .

A 4: Aagh s (FEE, ESI-MS m/z 181
[M—H], 44 NMR EHEN 57508 CoH1oO040
'H-NMR (500 MHz, CD;0D) d: 9.74 (1H, s, H-CHO),
723 (2H, s, H-2, 6), 3.92 (6H, s, 2X-OCH;);
BC-NMR (125 MHz, CD;OD) §: 192.9 (C-CHO),
149.8 (C-3, 5), 143.3 (C-4), 129.9 (C-1), 108.4 (C-2,
6), 56.9 (C-OCHs). LA b2# 5 Sk A — 2,
KB 4 N T B,

& 5. ElEE, [a]) +743 (c 0.16,
CHCLs), ESI-MS m/z 197 [M+H]", %54 NMR g4
M45r¥ 7N C1iH1603. 'H-NMR (500 MHz, CD;0D)
5: 5.78 (1H, s, H-7), 4.10 (1H, tt, J = 11.6, 4.1 Hz,
H-3), 2.47 (1H, ddd, J = 11.7, 4.0, 2.2 Hz, H-4a), 2.01
(1H, ddd, J = 12.7, 4.0, 2.2 Hz, H-2a), 1.60 (3H, s,
H-11), 1.42 (1H, dd, J = 11.7, 11.7 Hz, H-4b), 1.31
(3H, s, H-10), 1.29 (3H, s, H-9), 1.29 (1H, dd, J =
12.7, 12.7 Hz, H-2b); 3C-NMR (125 MHz, CD;0D)
J5: 183.9 (C-6), 174.0 (C-8), 113.7 (C-7), 88.6 (C-5),
65.3 (C-3), 50.7 (C-2), 48.7 (C-4), 36.1 (C-1), 30.3
(C-10), 25.8 (C-9), 25.3 (C-11). LA %3 5 iRk
B g1, KR A 5 N B RS,

EYD 6: TLEIE KR, [o]; -78.3 (¢ 0.42, CHCLs),
ESI-MS m/z 197 [M+H]", £54 NMR BE4EN 215X
N CiiH1603. 'H-NMR (500 MHz, CD;0D) ¢: 5.74
(1H, s, H-7), 4.21 (1H, quintet, J = 3.4 Hz, H-3), 2.42
(1H, dt, J=13.8, 2.4 Hz, H-4a), 1.99 (1H, dt, J = 14.4,
2.8 Hz, H-2a), 1.76 (3H, s, H-11), 1.75 (1H, dd, J =
13.8, 4.0 Hz, H-4b), 1.53 (1H, dd, J = 14.4, 3.7 Hz,
H-2b), 1.46 (3H, s, H-9), 1.27 (3H, s, H-10); *C-NMR
(125 MHz, CD;0D) §: 185.7 (C-6), 174.4 (C-8), 113.3
(C-7), 89.0 (C-5), 67.2 (C-3), 48.0 (C-2), 46.4 (C-4),
37.1 (C-1),31.0 (C-10), 27.4 (C-11), 27.0 (C-9). AL
s 5 ORI E AR — 20, e G 6 B
FEN .

&Y 7. Afg & (FED, [ofb-35.1 (c 0.40,
CH;OH), ESI-MS m/z 431 [M+Na]*, 454 NMR i
W 5> 7 N CpHO0s. 'H-NMR (500 MHz,
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CD;0D) §: 6.65 (4H, s, H-2, 2', 6, 6'), 4.71 (2H, d, J =
43 Hz, H-7, 7'), 426 (2H, dd, J = 9.2, 6.8 Hz, H-9a,
9'a), 3.88 (2H, dd, J = 9.2, 3.6 Hz, H-9b, 9'b), 3.84
(12H, s, H-OCH3), 3.14 (2H, m, H-8, 8'); 3C-NMR
(125 MHz, CD;OD) 6: 149.4 (C-3, 3', 5, 5"), 136.3
(C-4, 4", 133.2 (C-1, 1'), 104.6 (C-2, 2, 6, 6), 87.6
(C-7, 7, 72.8 (C-9, 9"), 56.8 (C-OCH3), 55.5 (C-8,
8. LA 5 ko A5, Kb &
TR (- TEMIERL.

&) 8: stushil (L), ESI-MS m/z 267
[M+Nal*, 4586 NMR BEHEN 757N C1aH1204.
'H-NMR (500 MHz, CD;0D) §: 7.76 (1H, d, J = 9.4
Hz, H-4), 6.87 (1H, s, H-8), 6.79 (1H, d, J = 10.0 Hz,
H-11), 6.22 (1H, d, J = 9.4 Hz, H-3), 5.85 (1H, d, J =
10.0 Hz, H-12), 1.46 (6H, s, H-14, 15); 3C-NMR (125
MHz, CD;OD) d: 163.5 (C-2), 146.2 (C-4), 145.9
(C-6), 144.9 (C-9), 1443 (C-7), 132.5 (C-12), 115.8
(C-11), 113.5 (C-10), 113.37 (C-8), 113.36 (C-3),
110.87 (C-5), 79.2 (C-13), 28.0 (C-14, 15). LA EHE
5 SRR E B A — ST, e B 8 ISR AL .

B 9: TLEIMAIRY), ESI-MS m/z 225 [M+
H]', 456 NMR $EHEN 735308 Ci3H2003. 'TH-NMR
(500 MHz, CD;0D) &: 5.83 (1H, s, H-8), 4.22 (1H, tt,
J=11.4, 42 Hz, H-3), 2.21 (1H, m, H-4a), 2.19 (3H,
s, H-10), 1.93 (1H, ddd, J = 12.6, 4.0, 2.2 Hz, H-2a),
1.41 (1H, m, H-2b), 1.38 (6H, s, H-12, 13), 1.32 (1H,
m, H-4b), 1.15 (3H, s, H-11); '*C-NMR (125 MHz,
CD;0D) 4: 211.6 (C-7), 200.9 (C-9), 120.1 (C-6),
101.2 (C-8), 72.5 (C-5), 64.5 (C-3), 32.3 (C-12), 30.8
(C-11), 29.4 (C-13), 26.6 (C-10). VL 5 kIR
TEHEAR—FOY, EE &Y 9 NWERRR o

&Y 10: oL (HEE), ESI-MS m/z 221
[M+Na]*, it NMR #HEN 7378 CoHi0Oso
'H-NMR (500 MHz, CD;OD) ¢: 7.33 (2H, m, H-2, 6),
3.88 (6H, s, H-OCH3); '*C-NMR (125 MHz, CD;0D)
d: 169.9 (-COOH), 148.8 (C-3, 5), 141.8 (C-4), 121.9
(C-1), 108.4 (C-2, 6), 56.8 (-OCH3). DL %4 5 ik
IEFEA—FH, EEEW 10 8T FR-

G 11 IR Bt 25 5 (I EE), ESI-MS m/z 195
[M+H]", 44 NMR EHENAEY) 10 17518
Ci0H1004. 'H-NMR (500 MHz, CD;0D) §: 7.56 (1H,
d, J=15.9 Hz, H-3), 7.06 (1H, d, J = 2.0 Hz, H-5),
7.04 (1H, dd, J = 8.3, 2.0 Hz, H-9), 6.93 (1H, d, J =

8.3 Hz, H-8), 6.26 (1H, d, J=15.9 Hz, H-2), 3.88 (3H,
s, -OCH3); BC-NMR (125 MHz, CDs;OD) §: 170.8
(C-1), 151.4 (C-6), 148.0 (C-7), 146.6 (C-3), 129.0
(C-4), 122.6 (C-9), 116.6 (C-8), 114.8 (C-2), 112.6
(C-5), 56.4 (C-OCH3). LA L%ds 5 SRR A —
o2, YEth &4 11 NETEEEE .

WA 12: ToEMRYY, SRl Rk R 2R
P, HENDN AN EERALE Y, ESI-MS m/z 139 [M+
Na]*, 456 NMR g4 75 308 CsHsO3. 'TH-NMR
(500 MHz, CDCl3) 6: 4.64 (1H, m, H-5), 3.90 (1H, dd,
J=12.5,2.7 Hz, H-6a), 3.65 (1H, dd, J = 12.5, 4.6 Hz,
H-6b), 2.51~2.67 (2H, m, H-3), 2.12~2.31 (2H, m,
H-4); 3C-NMR (125 MHz, CDCl3) 6: 177.8 (C-2),
80.9 (C-5), 64.1 (C-6), 28.7 (C-3), 23.2 (C-4). LA E¥
5 SO R A — 32, S & 12 SA(SR)-—
A-5-F2 H3E-2(3 H)-MRIR i .

&M 13: AR, =S8 2F A
RN R, NS P EER 2L, ESI-MS m/z
153 [M+H]", #EAAEY 13 (97 F 08 CsHsOs.
'H-NMR (500 MHz, CD;OD) §: 7.43 (1H, brd, J= 7.6
Hz, H-6), 7.42 (1H, brs, H-2), 6.81 (1H, d, J= 6.9 Hz,
H-5), 249 (3H, s, -CH3); '*C-NMR (125 MHz,
CD;0D) d: 199.6 (C-C=0), 153.0 (C-4), 146.6 (C-3),
130.4 (C-1), 123.7 (C-6), 1159 (C-2, 5), 262
(C-CHs). LA EHE 5 SO R A — 3023, %5Efh
EWI13 N 3,4- T HIE 2.

e 14: AMlEE, =SS-BRELH R
B 5 WS, HEM 250 P AR TE Ry 2 5, ESI-MS m/z 139
[M+H]*, #5128 CHqOs3. 'H-NMR (500
MHz, CD;OD) §: 9.68 (1H, s, H-CHO), 7.30 (1H, d,
J = 6.8 Hz, H-6), 7.29 (1H, s, H-2), 6.90 (1H, d, J =
8.4 Hz, H-5); 3C-NMR (125 MHz, CD;0D) §: 193.0
(C-C=0), 153.8 (C-4), 147.2 (C-3), 130.8 (C-1), 126.4
(C-6), 116.3 (C-2), 115.4 (C-5). LA_-%¥E 5 SRk iE
FAR—FPY, KB 14 8 3,4- IR HRE,

A 15: LA KK, ESI-MS m/z 295 [M+
Nal]*, #5134 CisH1604. "H-NMR (500 MHz,
CD;0D) §: 6.65 (1H, d, J= 8.0 Hz, H-5"), 6.64 (1H, s,
H-7), 6.49 (1H, d, J = 2.0 Hz, H-2), 6.44 (1H, dd, J =
8.0, 2.0 Hz, H-6'), 6.39 (1H, s, H-4), 4.13 (1H, dd, J =
7.9, 6.1 Hz, H-3), 3.18 (1H, m, H-1), 2.15 (1H, ddd,
J=6.0,5.0, 1.6 Hz, H-2a), 2.05 (1H, ddd, J = 5.5, 4.5,
2.6 Hz, H-2b), 1.19 (3H, d, J = 6.9 Hz, -CHs);
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3C-NMR (125 MHz, CD;0D) ¢: 146.1 (C-3"), 145.4
(C-6), 145.1 (C-5), 144.4 (C-4'), 141.5 (C-7a), 139.6
(C-1"), 138.8 (C-3a), 120.1 (C-6'), 116.2 (C-5"), 115.8
(C-2"), 112.7 (C-4), 111.0 (C-7), 50.0 (C-3), 46.7
(C-2),38.9 (C-1),21.3 (-CH3). VA -%dE 5 SCilikifiE
FAR—), B &Y 15 N 1,3- ) -I%H-1-H
He-3- IR B .

&Y 16: ToEIHIRYY, SRRk R R 2 FH
PE, HEN NN EERL A Y, ESI-MS m/z 155 [M+
Na]*, #EM7F 308 CsHgO4o 'H-NMR (500 MHz,
CD;0D) d: 443 (1H, dt, J = 6.8, 2.4 Hz, H-4), 4.37
(1H, dt, J = 3.4, 2.4 Hz, H-5), 3.76 (1H, dd, J = 12.4,
3.3 Hz, H-6a), 3.69 (1H, dd, J = 12.0, 3.6 Hz, H-6b),
2.92 (1H, dd, J = 18.0, 6.8 Hz, H-3a), 2.38 (1H, dd,
J = 18.0, 2.6 Hz, H-3b); C-NMR (125 MHz,
CD;0D) d: 178.6 (C-2), 90.2 (C-5), 69.7 (C-4), 62.5
(C-6), 39.1 (C-3). LA FHH 5 SRS T AR — 520,
B E 16 k-4 5 -5- 70 -
2(3H)-RIE A o

WEY 17: TLEMIRYY, RN RRE R 2R
PE, AW 17 AN BERA S, EST-MS m/z 115
M+H]", #5708 CsHeO3. 'H-NMR (500
MHz, CD;OD) é: 7.65 (1H, dd, J = 5.7, 1.5 Hz, H-3),
6.19 (1H, dd, J = 5.8, 2.0 Hz, H-4), 5.16 (1H, m, H-5),
3.87 (1H, dd, J = 12.2, 3.9 Hz, H-6a), 3.72 (1H, m,
H-6b); BC-NMR (125 MHz, CD;0D) 6: 175.7 (C-2),
156.6 (C-4), 123.1 (C-3), 86.3 (C-5), 62.5 (C-6). LA
s 5 SO iRoE A S0, SEiEm 17 R
(55)-5-F2 FH 3E-2(S H)-MR I I

& 18: EAE K, ESI-MS m/z 437 [M+
HI*, HEN 37208 CsHigO9o 'H-NMR (500 MHz,
CD;0D) §: 7.81 (1H, s, H-2"), 7.72 (1H, d, J= 8.4 Hz,
H-6), 6.92 (1H, d, J = 8.4 Hz, H-5"), 6.75 (1H, s,
H-11), 6.53 (1H, s, H-8), 6.33 (1H, s, H-6), 4.36 (1H,
m, H-12), 1.46 (3H, d, J= 6.6 Hz, H-CH3); '3C-NMR
(125 MHz, CD;0D) §: 177.5 (C-4), 160.1 (C-5), 157.9
(C-6a), 154.4 (C-12b), 149.4 (C-2), 148.4 (C-4"),
146.6 (C-3"), 146.1 (C-9), 144.4 (C-7a), 143.5 (C-10),
137.9 (C-3), 124.0 (C-1"), 121.8 (C-6'), 117.2 (C-2"),
116.4 (C-5"), 1158 (C-1la), 1152 (C-11), 106.9
(C-4a), 106.2 (C-12a), 104.4 (C-8), 99.1 (C-6), 28.7
(C-12), 26.2 (C-CH3). LA EH¥s 5 CikfiiE A —
], Ktk e 18 NI EE R A,
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