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Compounds from Clerodendranthus spicatus
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Abstract : Two new compound, (7'S,8'S) -8-epiblechnic acid diacetate (1) and threo-2-(4-hydroxy-3,5-dimethoxyphe-
nyl ) -3-(4-hydroxy-3-methoxy-phenyl ) -3-ethoxypropan-1-ol (2 ), along with sixteen known compounds were isolated
from Clerodendranthus spicatus. Their structures were identified as 9-hydroxy-4 ,7-megastigmadien-3-one (3) ,dehydrolo-
liolide (4) ,3-hydroxy-4-oxo-7,8-dihydro-B-ionone (5) ,3-hydroxy-7,8-dehydro-B-ionol (6) ,3-hydroxy-5,6-epoxy-3-i-
onone (7) ,loliolide (8) ,threo-2,3-bis(4-hydroxy-3-methoxyphenyl) -3-ethoxy-propan-1-ol (9) ,erythro-2 ,3-bis (4-hy-
droxy-3-methoxyphenyl ) -3-ethoxypropan-1-ol (10) ,pinoresinol (11), ( + ) -syringaresinol (12),( +)-(7R,7'R,7"’
R,7"'R,85,8'S,8''S,8'"'S)4"" 4" -dihydroxy-3,3",3"",3""" 5,5 -hexame-thoxy-7,9":7" ,9-diepoxy4,8"" .4’ ,8""'-
bisoxy-8 ,8'-dineolignan-7"",7""",9"" ,9"""-tetraol (13) ,fragransins B,-B,(14-16) ,sacidumol A (17) ,and 3',4',5,6,
7-pentamethoxyflavone (18) , respectively, by spectroscopic methods. Compounds 1 and 2 are new substances, where
compound 1 is likely a new artifact derived from 8-epiblechnic acid. Besides, the absolute configuration of 1 was assigned
by ECD calculations. In addition, compounds 3-11 and 13-17 were isolated from C. spicatus for the first time.
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Shimadzu UV2401PC 48 #h ] UL 4356 56 BEAX 5
Jasco P-1020 %4> H 3hEFHE 61 ; Agilent Applied
Photophysics B F 2[R/ — %Y ; Agilent G6230 K
T BE3g A ; Xevo TQ-S A &y Hs W AH €0, 3% = Y
P e BR T 3 B FH Y ; Bruker Avance I 400 MHz,
Bruker Avance 600 MHz F1 Bruker Avance 800 MHz
BRESEARAL (TMS Sy N F5R,6 24 ppm, J o4 Hz) ; iE i
GFos (H MR T ) s RP-18 (40 ~ 63 pm, HA
Daiso) ; MCI gel CHP 20P(75 ~ 150 pm, H A =25/
F =& ) ; Sephadex LH-20 (25 ~ 100 wm, Pharmacia
NHl) o Agilent 1200 0 HPLC A1 db 50 41 B 18 16
LC3000 % HPLC, {4 i #+ & Agilent Zorbax SB-C,q
(250 mm x 9.4 mm,5 pum), fL2F AR
Gaussian 09 ,Conflex 7 F SpecDis , 118/ 4 7F Linux
RGNAT

BT 2015 42 9 A A = pd B W] v SE a8 i v
Mg (TR M A B F A TR BT
TARIMERH S E , FEUERRAS (2 % CHYX-0595) {77
T E R e B WA T 5 T R ) A 2 S TR R A )
BEIRAF S I R e g

2 REE5SE

BUTHR B 25 15 ke, By S 1T 70% 1Y £ B [l
FRIL(3 x2 h) , B IBOR T RSO 0 A5 B2 . B
P KR B MR LA A T Bt | 2R R4 A2 L 3
TR, 53 A A i T 2 JRUER 43 R & R & TR A6 LR 4
H 1R CBEERAL (29 1.2 ke) A7 RERAEZ AT, DL
5-FEE(1:0.50:1.25:1.,15:1.9:1.5:1.0:1) BhJ&F
BEWE 75 7 D> (Se. 1 ~Se. 7)) Se.2(230 g) 17

MCI gel CHP 20P #3:( HiE-7K ,40% ~100% )15 8 4
ZH53(Sc. 2.1 ~Sc.2.8), Hir Se.2.1(1.3 g) &
Sephadex LH-20( MeOH ) i ik i1 , 47 il 45 1 J2 £
T (- BE,30: 1) F1f il 4 HPLC 14k 54 3(1
mg) 5(1.8 mg) 6(2 mg) 7(1.1 mg) 8(0.6 mg)
F12(0.5 mg) ., Sc.2.2(632 mg) % Sephadex LH-20
(MeOH) Bt i+ 38 J5 H2F il 4 HPLC 4ifbi3 b &9
4(0.8 mg) \9(0.8 mg) A1 10(0.7 mg), Sc.2.6(7
g) B 54T Sephadex LH-20 (MeOH ) 4,38% , FiAT fE i
FEEAT (LA il BE-PI R (102 1.6:1.3:1.1:1.,0:1) ¢
il 25 2 3 (S5-H I, 400 1) B J F Bl 2%
HPLC 2lifbf3fb &% 11 (1.2 mg) (12(1.3 mg) .14
(5 mg) 15(1.3 mg) 16(1 mg) F117(1 mg), Sc.3
(20 g) 47 MCI gel CHP 20P #¥ ( H fiE-/K, 45% ~
100% )15 6 4143 (Se. 3.1 ~Sc.3.6), Hrp Se.
3.5(1.8 g) 4 Sephadex LH-20 ( MeOH ) ¢ Jit i & 5
172246 HPLC 154659 18 (4 mg) o Sc.4(45 g)
1T MCI gel CHP 20P 4 ( HHEE-7K ,50% ~100% ) 145 6
AN (Sc. 4.1 ~Sc.4.6) , Hip Se.4.2(5 ¢) )G
%% Sephadex LH-20( MeOH ) F1>f: i 4 HPLC 184k4&
Y 1(3.8 mg) f113(1.3 mg) ,

3 ZEHMETE

HEW1 EARKIRY,UV (MeOH) A, (log
g) 331 (4.10),306 (4.15),252 (4.23),205
(4.49) nm, [a]} +150.7 (¢ 0.38, MeOH), CD
(MeOH) A, +3.06, A, +0.59 A,y + 10,18,
Apy + 3.86, Ay + 10.51, A,-19.57, M” C
NMR DEPT 3% & &5 4 $E i [ m/z:437. 1214 [ M +
Na]* (caled for C,, H,, NaOg,437.1212) | #fi 24L&
P11 953700 CuHy, O ORI N 12) o fb
P11 19 H NMR 35357 X 45 H 1 A 88 ABX [ Jig
£4:(8,6.76,d,] = 1.4 Hz,H2'; §,6.74,d,] =
8.1 Hz,H-5";8,6.69,dd,J = 8.1,1.4 Hz,H-6") ,§}
TR —A 1,2, 4- = BUC R S 1
(1" C NMR J DEPT (3 1) 451 2 ~F 3L 2 4N
FHE 9 AN (U X B 5 B X)) B 9 AR (2 A~
WA ANEAEER) . ULFESRsMEEwL S
Pharbilignanol ! J&: 26 L4, Ho X BI7E TAL A4 1 1Y
C-1 i A B3, X Al W H-6/C-7 Jz H-7/C2 fy
HMBC AHICHPAIESE (K 1) o 3 8b, 55 3 X i
2=4.5,6.80(d,J = 8.5 Hz,H-5) f16,7. 18(d,J =
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8.5 Hz,H-6) $&/RFAAAE—1 AB A RS, IFEAE—
A 1,2,3,4-DU BRI AR ER i —BHESE T &9 1
Ut fLE 1 BIIEE oA 1 AR, Hod C-
7 5 C-8 Fy i H-7(d,J = 15.9 Hz) 5§ H-8
(d,J = 15.9 Hz) W18 A 5 BOm i e Sk B
1);H-7'5 H-8' (B4 %%k 5.1 Hz 3454 H8'/
H-2'f ROESY 126, #i5E H-7'/H-8" Km0,
W AL A W e XA B AR B A4 1 (& 2)
KT A5 2 (B3LYP/6-311 + G(2d,
p)//B3LYP/6-311G(d,p) ,MeOH) {144 T 7'S Fi 8’
S iy ECD %7 45 R R BAHEEAY 7°S,87S-1 iy ECD
TSGR SEIE Y G R (B 2) |l & 1k
B 1 RELS IR 7'S,8'S, Bk AbA 1 (4
A LATE 3 %08, H 44 (77 ,8'S) -8-epiblech-
nic acid diacetate, 1H 15 — 42 1) )&, L & 9 8-
epiblechnic acid % MBRE il B, i T4 RHE
BUSFEH R T SRR, UL, B AR TR AT 1A it —
R LC-MS ik b &4 1 R BT B
H (HEEAR A YINOZ I — BT T =)
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Fig. 1
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Fig.2  Calculated and experimental ECD for compound 1

F1 EW1 2 Wz REE (RKRE)
Table I 'H and "C NMR data of 1 and 2 ( methanol-d, )
1 2b
Position
&y dc Position Oy dc

1 124.4 s 1 3.92 (dd,10.9,7.3) 64.9 t
2 127.0 s 4.09 (dd,10.9,5.6)

3 148.9 s 2 2.96 (m) 56.6 d
4 145.2 s 3 4.40 (d,8.6) 85.6 d
5 6.80 (d,8.5) 118.4 d 1’ 133.4 s
6 7.18 (d,8.5) 121.6 d 2’ 6.53 (d,1.5) 112.3 d
7 7.72 (d,15.9) 143.0d 3’ 148.5 s
8 6.29 (d,15.9) 117.3d 4' 146.8 s
9 168.9 s 5/ 6.63 (d,8.0) 115.5 d
1’ 133.5 s 6’ 6.57 (dd,8.0,1.5) 121.3 d
2’ 6.76 (d,1.4) 113.5d 7' 3.68 (s) 56.3 q
3’ 146.7 s 1” 131.9 s
4’ 146.9 s 2" 6.27 (s) 107.8 d
5’ 6.74 (d,8.1) 116.4 d 3" 148.7 s
6 6.69 (dd,8.1,1.4) 118.3 d 4 135.1 s
7 5.86 (d,5.1) 88.6 d 5" 148.7 s
8’ 4.39 (d,5.1) 57.6 d 6" 6.27 (s) 107.8 d
9’ 173.3 s 7" 3.71 (s) 56.7 q




186 RIRFUIWT RS T A

Vol. 29

21:

Position

Sy 8¢ Position Sy 5c
9-0CH, CH,4 4.19 (q,7.1) 61.5t 8" 3.71 (s) 56.7 q
9-0CH, CH, 1.27 (,7.1) 14.6 q 1" 3.39 (m) 65.11
9(-0CH, CH, 4.22 (q,7.1) 63.0t 2 1.18 (1,7.0) 15.7 q
9(-0CH, CH, 1.27 (1,7.1) 14.4 g

“600 MHz for 'H and 150 MHz for *C NMR ;"800 MHz for ' H and 200 MHz for '*C NMR.

wEW2 wEERY, UV (MeOH) A, (log
e) 280 (3.46),226 (4.07),204 (4.61) nm,
[a]} +10.4 (¢ 0.05,MeOH), M"C NMR DEPT
Pt N = PR E [ m/2:401. 1570 [ M + Na | * (caled
for CpyHygNaO, ,401. 1571) 1@ 4G4 2 (43 F =X
W CogHag O, CRILFE S 8) . L4402 H9'H NMR
TES XA 1A MBI ABX F g R 48 (8,6. 63,
d,/ = 8.0 Hz,H-5";6,6.57,dd,J = 8.0,1.5 Hz,
H-6";8,6.53,d,] = 1.5 Hz, H-2") /R &5H d
A—A1,2,4- =R R IR L4542 197 C NMR
K DEPT 3% (£ 1) 45t 4 WL, 2 AN, T 4
WL R 7T AZFw, U EE SR a2 5
threo-2 , 3-bis ( 4-hydroxy-3-methoxyphenyl ) -3-ethoxy-
propan-1-ol “* G544 1 AHIE , H X 5I4E FALA 9 2 1Y
C-5"3%EA —A~H &2, X 7] A H-8"/C-5"f#) HMBC #H
KMPIESE (K 1) . 74h, H2" 5 H-3" /5 4L
A 8.6 Hz, IF&45& kMR TR (J = 8.8 Hz) 57k
K (J = 5.2 Ho) iy R A 2 Rk
KRl 4, ROESY % ( DMSO-d, ) i /v H-2'/H-7'
FAE, E— RS T AL W) 2 b Hoh — AR ER A R
o7 WAL & Y 2 iS5 K915 LUs 5 i , JF 6
%R threo-2-(4-hydroxy-3 , 5-dimethoxyphenyl ) -3-( 4-
hydroxy-3-methoxy-phenyl ) -3-ethoxypropan-1-ol, {H
PE— A, A 2 53R SR A T 454
A3, WNSCEREUE R, SE AR B R], H SCHR o
RPN NP N (R

e 3 S RRY,"H NMR (400 MHz,
CDCl;) 6:5.90 (1H,s,H4),5.68 (1H,dd,J =
15.4,5.9 Hz,H-8),5.56 (1H,dd,J = 15.4,9.0
Hz,H-7),4.36 (1H,dq,J = 6.4,6.0 Hz,H9),
2.53 (1H,d,J = 9.0 Hz,H-6),2.34 (1H,d,J =
16.7 Hz,Ha-2),2.09 (1H,d,J = 16.7 Hz,Hb-2),
1.89 (3H,s,H-13),1.29 (3H,d,J = 6.4 Hz, H-
10),1.04 (3H,s,H-12),0.98 (3H,s, H-11);"C
NMR (150 MHz,CDCl;) §:199.3 (C-3),161.9 (C-
5),138.5 (C-8),126.8 (C-7),126.0 (C4),68.6

(C-9),55.5 (C-6),47.6 (C2),36.3 (C-1),28.1
(C-12),27.3 (C-11),23.8 (C-10),23.7 (C-13),
DAE Bt A0 Sckt o R AR — 2, ki E kA 3
M 9-hydroxy-4,7-megastigmadien-3-one

&4 Ty ,'H NMR (400 MHz,
CDCL,) 8:5.93 (1H,s,H-7),2.96 (1H,dd,J =
13.7,1.7 Hz,Ha4) ,2.68 (1H,d,J = 13.7 Hz,Ha-
2),2.48 (1H,dd,J = 13.7,1.8 Hz,Hb4),2.42
(1H,d,J = 14.3 Hz,Hb-2),1.57 (3H,s,H-11),
1.42 (3H,s,H9),1.30 (3H,s,H-10);"” C NMR
(150 MHz,CDCl,) 8:204.7 (C-3),178.5 (C-8),
170.8 (C-6),114.7 (C-7),86.3 (C-5),54.2 (C-
4),53.8 (C2),36.0 (C-1),29.9 (C-11),26.9
(€9),26.2 (C-10) o PA_bKedfa Fnsciik' ™ s B3
— 3 R ELS Y 4 4 dehydrololiolide,,

wE&EWS WEEKRY,'H NMR (400 MHz,
CDCL,) 6:4.28(1H,ddd,J = 13.9,5.5,4.0 Hz, H-
3),3.62 (1H,s,3-0OH),2.59 (2H, m, H-8),2.53-
2.43 (2H,m,H-7),2.18 (3H,s,H-10),2.13 (1H,
dd,J = 12.7,5.7 Hz,Hb-2),1.79 (3H,s,H-13),
1.74 (1H,dd,J = 13.0,12.7 Hz, Ha-2),1.26
(3H,s,H-12),1.16 (3H,s,H-11);”C NMR (150
MHz,CDCL,) §:206.7 (C-9),200.1 (C4),165.0
(C-6),128.6 (C-5),69.3 (C-3),45.4 (C-2),42.2
(C-8),37.8 (C-1),30.0 (C-10),29.5 (C-12),
25.4 (C-11),24.1 (C-7),11.8 (C-13), Dk i
FISCHR™ % B AR — B, MO = LA 5l 3-hy-
droxy-4-oxo-7 ,8-dihydro-B-ionone,

e e kY, H NMR (400 MHz,
CDCL) 6:4.71 (1H, q,J = 6.0 Hz, H-9),3.97
(1H,m,H-3),2.39 (1H,dd,J = 17.3,4.7 Hz,Ha-
4),2.05 (1H,dd,J = 17.3,9.7 Hz,Hb4),1. 88
(3H,s,H-13),1.81 (1H,ddd,J = 12.3,2.9,2.1
Hz,Ha2),1.51 (3H,d,J = 6.5 Hz,H-10);1.42
(1H,t,J = 12.3 Hz,Hb-2),1.16 (3H,s,H-12),
1.11 (3H,s,H-11);"C NMR (150 MHz,CDCL,) §:
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138.1 (C-5),123.3 (C-6),95.6 (C-7),82.1 (C-
8),64.9 (C-3),59.1 (C-9),46.8 (C-2),41.4 (C-
4),36.6 (C-1),30.5 (C-12),28.7 (C-11),24.9
(C-10),22.5 (C-13), DL b Ascik™ of i ik
A —F, i E A 6 2 3-hydroxy-7 ,8-dehydro-3-
ionol ,

e 7 KEABWIAEEMAK,'HNMR (400
MHz,CDCl,) §:7.02 (1H,d,J = 15.6 Hz,H-7),
6.28 (1H,d,J = 15.6 Hz H8),3.89 (1H, m, H-
3),2.38 (1H,dd,J = 14.4,4.1 Hz,Ha4),62.27
(3H,s, H-10), 1.64 (2H, m, Ha2, Hb4), 1.25
(1H,ddd,J = 12.8,4.6,1.9 Hz,Hb-2),1.18 (6H,
s,H-11,H-12),0.97 (3H,s,H-13);”C NMR (150
MHz,CDCl,) 6:197.6 (C9),142.6 (C-7),132.7
(C-8),69.6 (C-6),67.4 (C-5),64.1 (C-3),46.8
(C-2),40.7 (C4),35.2 (C-1),29.5 (C-10),28.4
(C-12),25.1 (C-11),20.0 (C-13) . Db FEdRFIC
BRL S BRI AR — B, BOH E AL A 7 A 3-hydroxy-
5,6-epoxy-B-ionone ,

wEwms8 Itk ,'H NMR (400 MHz,
CDCL,) 6:5.69 (1H,s,H-7),4.34 (1H,m,H-3),
2.46 (1H,ddd, J = 14.1,2.5,2.5 Hz,Ha4),1.97
(IH,ddd, J = 14.1,2.5,2.5 Hz, Ha2),1.78
(3H,s,H-11),1.76 (1H,dd, J =14.6,3.7 Hz, Hb-
4) 1.56 (1H,dd, J = 14.6,3.7 Hz,Hb-2),1.47
(3H,s,H9),1.26 (3H,s,H-10);"” C NMR (150
MHz,CDCl,) §:182.5 (C-8),172.0 (C-6),113.1
(C-7),86.8 (C-5),67.0 (C-3),47.5 (C-2),45.8
(C4),36.1 (C-1),30.8 (C-11),27.2 (C9),26.6
(C-10) oAbt A scik"e! of Be A — 2, Wow
&4 8 4 loliolide .

e 9 kY, H NMR (400 MHz,
CDCly) 6:6.73 (1H,d,J = 7.6 Hz,H-5""),6.71
(1H,s, H-5"),6.54 (1H,s, H-2'),6.52 (1H,d, J
= 7.6 Hz,H-6'),6.50 (1H,d, J = 7.6 Hz, H-
6''),6.32 (1H,s, H-2""),5.48 (1H,s,4'-OH),
5.42 (1H,s,4'-OH) ,4.42 (1H,d, J = 9.3 Hz H-
3)4.17 (1H,dd, J = 10.8,7.6 Hz, Ha-1),3.85
(1H,dd, J = 10.8,4.0 Hz,Hb-1),3.76 (3H,s, 7'-
OMe),3.71 (3H,m,7"-OMe),3.43 (1H,m, H-
1'"),3.35 (1H,m,H-1"""),2.99 (1H,ddd, J =
8.7,8.7,4.0 Hz,H-2),1.22 (3H,dd, J = 7.0,7.0
Hz,2''"-OMe) ;°C NMR (150 MHz,CDCl,) §:146. 4

(C-3'),146.3 (C-3""),145.0 (C4'),144.4 (C-
4"y ,132.6 (C-1'),131.5 (C-1'"),120.8 (C6""),
120.5 (C6'),114.3 (C-5'"),113.8 (C-5'),111.7
(C2),109.4 (C-2"),88.2 (C3),67.2 (C-1),
64.5 (C-1'""),56.1 (C-7""),55.1 (C2),15.5 (C-
27" o LA B A SCER R B AR — B, WO e Ak
Y9 H threo-2, 3-bis ( 4-hydroxy-3-methoxy-phen-
yl) -3-ethoxypropan-1-ol

AW 10 HEBRY, ' H NMR (800 MHz,
Methanol-d,) §:6.69 (1H,d,J = 1.8 Hz,H2""),
6.68 (1H,d,J = 8.1 Hz,H-5'),6.60 (1H,dd, J
=8.1,1.8 Hz, H6'),6.56 (1H,dd, J = 8.1,1.8
Hz,H-6'"),6.47 (1H,d, J = 1.7 Hz,H-2"),6.45
(1H,d, J = 8.1 HzH-5""),4.59 (1H,d, J = 5.3
Hz,H-3),3.89 (1H,dd, J = 10.7,7.0 Hz, Ha-1),
3.74 (3H,s,3'-Me) ,3.67 (1H,dd, J = 10.7,5.3
Hz,Hb-1) 3.63 (3H,s, 3''-Me),3.34 (1H,dd, J
= 9.3,7.0 Hz, Ha-1'""),3.26 (3H,s, Hb-1"""),
2.83 (1H,dd, J = 12.3,7.0 Hz,H-2),1.11 (3H,
t, J = 7.0 Hz, H2""") ;”C NMR (200 MHz, Metha-
nol-d,) 8:148.6 (C-3""),148.2 (C-3"),146.7 (C-
4'),146.1 (C4'"),134.0 (C-1'),132.3 (C-1""),
123.4 (C6""),121.0 (C-6'),115.4 (C5',C5""),
114.8 (C2""),111.8 (C-2"),82.8 (C-3),65.1 (C-
1) ,64.5 (C-1),56.5 (3'-Me),56.3 (3"'-Me),
56.1 (C2),15.6 (C2"""), L% fnscmk’™ xt
BB —3, S &9 10 i erythro-2 ,3-bis (4-
hydroxy-3-methoxyphenyl ) -3-ethoxypropan-1-ol

& 11 BEERY, ' H NMR (400 MHz,
CDCL,) 8:6.90 ~6.88 (4H,m,H-2" H-6' ,H-2"' H-
6''),6.82 (2H,dd,J = 8.2,1.3 Hz,H-5" ,H-5""),
5.62 (2H,brs,4’-OH,4''-OH) ,4.73 (2H,d,J =
4.1 Hz,H2,H-6) ,4.25 (2H,dd,J = 6.5,9.1 Hz,
Ha4,Ha-8),3.91 (6H,s,3'-OMe,3’'-OMe) , 3. 87
(2H,dd,J = 9.2,3.3 Hz,Hb4,Hb-8),3.14-3.05
(2H,m,H-1,H-5) ;" C NMR (150 MHz,CDCl,) §:
146.8 (C4',C4"") ,145.4 (C-3',C-3""),133.1 (C-
1,C-1"),119.1 (C6',C-6""),114.4 (CS5', C-
5'7),108.7 (C2',C2""),86.0 (C2,C6),71.8
(C4,C-8),56.1 (3’-OMe,3’'-OMe) ,54.3 (C-1,C-
5) o Rh B A Scik T w B — 2 Ben e AL A
Y111 SHAAAREE

Ew12  HEEekY, ' H NMR (400 MHz,
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CDCL,) 6:6.58 (4H,s,H2' H-6' ,H2'"" ,H6"),
5.49 (2H,brs,4’-OH,4''-OH) ,4.73 (2H,d, J =
4.0 Hz,H2,H-6),4.28-3.90 (4H,m,H-2,H-8),
3.91 (12H,s,3'-OMe,5'-OMe,3''-OMe, 5’'-OMe ) ,
3.15-3.04 (2H,m,H-1,H-5);”C NMR (150 MHz,
CDCl,) §:147.3 (C-3',C-3"",C-5',C-5""),134. 4
(C4',C4'),132.2 (C-1",C-1""),102.8 (C-2',C-
2'"),86.2 (C2,C6),71.9 (C4,C-8),56.5 (3'-
OMe,3''-OMe,5'-OMe,5''-OMe ) ,54.5 (C-1,C-5),
DA_Ecdh FSCRT %) IR AR — B doh e b A
125 +)-THIEER.

wEw 13 [k A,'H NMR (400 MHz,
Me,CO-d,) 8:7.04 (2H,d,J = 1.5 Hz,H2"', H-
2'""),6.82 (2H,dd,J = 8.4,1.5 Hz, H6'', H-
6''"),6.77 (4H, brs, H2, H-6, H2' H-6"), 6. 76
(2H,d, J = 8.4 Hz,H-5"" ,H-5""") ,4.97 (2H, brs,
H-7"" ,H-7"""),4.76 (1H,d,J = 3.5 Hz, H-7, H-
7'),4.28 (2H, m, Ha-9,Ha9") ,4.16 (2H, m, H-
8", H-8"""), 3.91 (2H, m, Hb-9, Hb9"), 3.85
(12H, s, 3-OMe, 5-OMe, 3’-OMe, 5'-OMe ) , 3.85
(2H, m, Ha-9'", Ha9'""),3.83 (12H, s, 3"'-OMe,
5'"-OMe,3"""-OMe,5'""-OMe) ,3. 45 (2H,m,Hb-9"",
Hb-9'""),3.14 (2H,s,H-8,H-8');"” C NMR (150
MHz, Me,CO-d, ) 8:154.2 (C-3,C-5,C-3",C-5"),
148.0 (C-3"",C-3"""),146.5 (C4'",C4""") ,139.0
(C-1,C-1"),135.7 (C4,C4"),133.8 (C-1"", C-
1'"),120.0 (C-6"",C-6"""),115.1 (C5"",C-5"""),
110.9 (C-2"",C-2"""),104.1 (C-2,C-6,C2",C-6"),
87.8 (C-8'",C-8"""),86.5 (C-7,C-7"),73.4 (C-
7',C-7"""),72.6 (C9,C9"),61.0 (C9'",C9'""),
56.6 (3-OMe,5-OMe,3’-OMe,5'-OMe) ,56.2 (3''-
OMe,5'"-OMe, 3"""-OMe, 5'"'-OMe ) , 55. 4 ( C-8, C-
8') o LA A0 Skt '™ o IR A — B, donh 2 Ak
413 K ( +)-(7R, 7R, 7"'R,7""'R ,85,8'S,8"'S,
8'"'S)4"" 4" -dihydroxy-3,3",3"",3""" 5,5 -hexame-
thoxy-7,9":7",9-diepoxy-4,8'": 4", 8" -bisoxy-8 , 8'-
dineolignan-7"",7""" ,9"" 9" -tetraol ,

&w 14 RE AR, 'H NMR (400
MHz,CDCL,) 8:6.67 (4H,s,H2' H-6' H2'' H-
6''),5.48 (2H,s,4'-OH,4''-OH) ,4.50 (2H,d,J
= 6.1 Hz, H2,H-5),3.88 (12H,s,3’-0CH,,5'-
OCH,,3"'-0CH,,5''-OCH, ) ,2.32 (2H,m, H-3, H-
4),1.06 (6H,d,J = 6.4 Hz, 3-CH,,4-CH,);"C

NMR (150 MHz,CDCl,) §:147. 1 (C-3",C-5',C-3"",
C-5""),134.3 (C4',C4""),133.5 (C-1",C-1""),
103.3 (C2",C6",C2",C6""),87.6 (C-2,C-5),
56.4 (3'-OMe,5’-OMe,3''-OMe,5'"-OMe) ,44. 4 (C-
3,C4),13.2 (3-Me,4-Me) . DL _-%cdf AISCilk' ) %t
HE AR — 2, B AL 54 14 A fragransin B, .

WEW 15 TEECRY,'H NMR (400 MHz,
CDCL,) 6:6.63 (4H,s,H2' H-6' ,H2'"" ,H6"),
5.48 (2H,s,4'-OH,4'-OH) ,4.62 (2H,d,J] = 8.2
Hz,H-2,H-5),3.91 (12H,s,3'-0CH,,5'-OCH,,3""-
OCH,,5'"-OCH; ), 1.79 (2H, m, H-3,H4), 1.06
(6H,d,J = 5.5 Hz, 3-CH, ,4-CH;) ;"C NMR (150
MHz, CDCl, ) §:147.1 (C-3',C-5",C-3"",C5""),
134.3 (C4',C4""),133.6 (C-1",C-1""),103.0 (C-
2',C6",C2",C6"),88.8 (C2,C5),56.5 (3'-
OMe,5'-OMe,3'"-OMe,5''-OMe ) ,51.2 (C-3,C4),
14.0 (3-Me,4-Me) . L) b $d Fiscmk' ™) wf B8 5L A
— 3, R E LS 15 °F fragransin B,

e 16 B EECRY,"H NMR (400 MHz,
CDCL,) 6:6.75 (2H,s,H-2" ,H-6") ,6.57 (2H,s,H-
2" H-6""),5.50 (1H,s,4-OH),5.44 (1H,s,4""-
OH),5.10 (1H,d,J = 8.6 Hz,H-5),4.40 (1H,d,
J = 9.2 Hz,H-2),3.91 (6H,s,3'-0CH,,5'-OCH,)
3.87 (6H,s,3'"-0OCH,,5''-OCH,) ,2.23 (1H,m, H-
4),1.78 (1H,m,H-3),1.09 (3H,d,J = 6.5 Hz,
3-CH,),0.68 (3H,d,J = 7.0 Hz,4-CH,) ;" C NMR
(150 MHz,CDCI,) §:147.2 (C-3",C-5"),146.9 (C-
37,C-5""),134.5 (C4'),133.9 (C4'"),132.5 (C-
1'),132.1 (C-1"),103.9 (C2",C-6"),103.4 (C-
2'",C-6""),87.6 (C-2),83.5 (C-5),56.4 (3'-OMe,
5'-OMe) , 56.4 (3''-OMe, 5''-OMe ), 47.9 (C-3),
46.2 (C4),15.3 (3-Me),15.0 (4-Me) , D) %4
FISCHR ™ X HR LA — B, S B AL B 4 16 3 fra-
gransin B,

HEW 17 AHELEEAK, H NMR (400
MHz,CDCL,) §:7.45 (1H,s,H4),6.71 (2H,s, H-
2',H-6'),5.71 (1H,s,4’-OH),3.92 (6H, s, 3'-
OCH,,5'-0CH,) ,2.46 (3H,s,H-1),2.10 (3H,s,3-
Me) ;*C NMR (150 MHz, CDCl,) §:200.3 (C-2),
147.1 (C3",C-5"),140.3 (C4),136.2 (C4'),
135.7 (C-1"),127.3 (C-3),107.2 (C2",C-6"),
56.5 (3'-OMe,5'-OMe) ,25.1 (C-1),13.2 (3-Me),
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DA 53 ST R X IR SR AR — B, SR E Ak A
17 % sacidumol A,

wEW 18 WK A,'H NMR (400 MHz,
CDCly) 6:7.51 (1H,d,J = 8.3 Hz,H-6"),7.33
(1H,s,H2"),6.97 (1H,d, J = 8.5 Hz, H5'),
6.80 (1H,s, H-8),6.60 (1H,s,H-3),3.99,3.98,
3.96,3.92 (15H,s,5 x OMe) ;" C NMR (150 MHz,
CDCL,) 8:177.4 (C4),161.3 (C-2),157.8 (C-7),
154.7 (C5),152.7 (C9),151.9 (C4'),149.4
(C-3"),140.5 (C-6),124.3 (C-1),119.7 (C-6"),
113.0 (C-10),111.3 (C-5"),108.8 (C-2"),107.5
(C3),96.4 (C8);5 x OMe: 62.4,61.7,56.5,
56.3,56. 2., LA_bHCH A Scik™ % IR A — 2, i
WELEY 18 5 5,6,7,3" 4" - T H A FL B BEfH
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