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REN Jie"?, PAN Shan-qing’, ZHAO Xiao-fang" % LI Ri-xin*, CHEN Si', TAN Shi-jie', ZHONG Ya-gian',
LI Juan"?, LI Shun-xiang"*

1. School of Pharmacy, Hunan University of Chinese Medicine, Changsha 410208, China

2. Hunan Engineering Research Center of Bioactive Substance Discovery of Chinese Medicine, Changsha 410208, China

3. Drug Safety Evaluation Research Center of Hunan Province, Changsha 410331, China

4. Chenzhou Wugaishan Tianshi Natural Agricultural Science and Technology Development Co., Ltd., Chenzhou 423000, China

Abstract: Objective To study the chemical constituents from the leaves of Styrax japonicus. Methods Seventeen compounds
including nine phenylpropanoids and seven other constituents were isolated from the chloroform fraction of the 70% ethanol extract of
leaves of S. japonicus, using column chromatography over silica gel and Sephadex LH-20 as well as the method of recrystallization.
Results On the basis of physical and chemical properties combined with spectral data analysis, their structures were elucidated as
nectandrin B (1), stigmasterol (2), matteucinol (3), eupomatenoid-7 (4), B-stigmasterol (5), dehydrodiisoeugenol (6), 4-oxo-
4[(3B,22F)-stigmasta-5,22-dien-3-yloxy] butanoic acid (7), 4-(3-methory-4-hydroxy) pheny-3-methyl-3-buten-2-one (8), ursolic acid
(9), vanillic acid (10), (+)-(7S,8R,8'R)-4,8'-dihydroxy-3-methoxy-1',2",3",4',5",6'-hexanorligna-7,7'-lactone (11), (+)-(7S,8R)-4-
hydroxy-3-methoxy-1',2",3",4",5',6',7'-heptanorlign 8-one (12), (2S,3R’)-2,3-dihydro-2-(4-hydroxy-3-methoxyphenyl)-7-methoxy-
5-(2-propen-1-yl)-3-benzofuranmethanol (13), vanillin (14), (£)-p-coumaric acid (15), and dihydrokaempferol (16). Conclusion
Compounds 1, 3—16 are isolated from this plant for the first time.
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B¥ 2K F] Styrax japonicus Sieb. et Zucc. N R
ERERATEMEY), X AAEIER . KH . REFLE.
HrE R, MER T ARG TAIE ek ATk
400~1800 m [ARAT, FEE 3 AT H ZR AR LA
B, ARAEILZR, HEEE, 702 RGP )R,
FIAGT . JARMT AR . P8 (REARED) (&
PRGNSR ) SR IEECE, SRR 24 PR A
MERA S, BRI, 8@, FiE
AR el BURZY S R B, BT
MRZEAR LRI L B R R RS
BARIFOHTR . STy, subie. stk $t
TR0 75 DL T BTG T R A SUTE IR E AT
H OB IRFT > B EE T 30 DERWNEREMNS
Y. 14 usRAEY . BT, BFRFHIR SRR 3
FAEPAE N T&A . BEZ. =W, it
DR EEYIR THA, il H T I 2 BublL & i 1
M, OMORAPE IR, AEAE RE I W A, DA R
Y TR R Fe, (B3 Im RN A& I 75 i, B
TR iE P,

BT 0T T a3k — S0 AIE B B SRR /K 3R ) BT B3
FIFTR AN LA R, A8 2 PR K SRR BRI N 2
P BT, A SRR SR AR B BRI, 2
¥ HIREAT SRR B K, DUSSERK K
51 F vz s R AR A0 K 51 A e v A,
N1 BT R Y PR, AR 4k 8K
NWFFEHAL S oy o 383 [ A AR SCRR 3k mT 4 B 2R
H T EAL B AR I T R B R R RS,
[ B 2% R AR 7 AR PR S RO B, i = 2
KTy, PR SR SR AN R BOA ] (GRIRK
FHEEH 70% O8E) ERGRAR Ik 45 R, 3 M
T 0 A5 B SRR 1 AR — B, T 70% LB XS
S SR AR IR 2 SRR 58 4, BRI+ 70% &
B BEIA o AR50 B R 70% LBEHEELA)
SR BEARGR AL 7 A3 3] 16 MEEY), 75 5% E
N nectandrin B (1), & {8 (stigmasterol, 2). 3%
K ZE (matteucinol, 3). eupomatenoid-7 (4). B-
A 8B (p-stigmasterol, 5). EE R T &M
6 ) . 4-0x0-4[(3B,22F)-
stigmasta-5,22-dien-3-yloxy]butanoic acid (7). 4-

( dehydrodiisoeugenol ,

(3-methory-4-hydroxy)pheny-3-methyl-3-buten-2-one
(8). RERMR (ursolic acid, 9)+ F R (vanillic acid,
10). (H)-(75,8R,8'R)-4,8'-dihydroxy-3-methoxy-1',2",3",
4'5',6'-hexanorligna-7,7"-lactone (11). (+)-(7S,8R)-

4-hydroxy-3-methoxy-1',2",3',4',5',6',7'-heptanorlign-
8-one (12). (2S,3R")-2,3-dihydro-2-(4-hydroxy-3-
methoxyphenyl)-7-methoxy-5-(2-propen-1-yl)-3-benz
ofuranmethanol (13). FH[E (vanillin, 14). X7
H R [(E)-p-coumaric acid, 15] 1 — & 1l £ M
(dihydrokaempferol, 16). HA1, &%) 1. 3~16
BIRE RNz oy B AR 3.
1 UBESHR

R v KO £ 1% S TG DY R/ AT I TR] BT 35
([ waters A ] ); AVANCE IIT HD 600 7 4% f 3t
PRULIEAL (HEEAE 7 A D; BSA 124S-CW Z3#t
KF GRIITTHEA E A PR 2 7] ); Sephadex LH-20
(Pharmacia A @) ); 7200 FRERR GFyss AAE (A
RS (B B T Fra kA e bl

HPSEFIT 2016 4E 5 H R B WIE &M F s
Ly, 2RV R R 24 K 2 B W 4 M N AR
PSRRI BAE YT K F] Styrax japonicus Sieb. et Zucc.
HIHT LI A, FRUEFRAS (20160913) LRAFET]
A8 2 TE TE ) B I AR R O
2 REESE

Y SRFTT-IRIM 9 kg, HRIE, 1 70% £ BEEI
B2 WK, 3 1 IRIINZGH 13 5811 70% L EEHEET 2
h, 252 KIMAZH 9 521 70%LBEHEE 1 h, U
o, GHUER, 70 CHRURIRAR R IR, 1557 5A
- 70% CEESREY), KRS, WIKAH 60~90 C
Al (40.5L0). =& HFHE (36 L), Bl LME (36
L) FIETEE (63 L) ZEHL S K, BEHGH 2 B84
AT A LR AL B « =S A EGR AL (639.58
g) SRR (100~200 H) FEERE, fAilBt-ER
BEBEEEVEDLC10 & 1—0 © 1), /53] 13 N BL(Fr. A~
M), Fr. C Al Fr. E Jv BOFE it 5 B S 23 0 AT th A i
BN MEEMAEY 1 (50.6 mg) A1 2 (875
mg), 4 Fr.C (30.50 g) ZrER (200~300 H) H
o, MEE-ESR B8 (10 0 1—0 1 1) BEEEVL,
337 B Fr. C1~C6, ¥4 Fr. C3 (3.06 g) £&fiEfik
(300~400 HDOAEEGE, AEE-HER L8 (20 1 10 :
D REBEYEN, SR Sephadex LH-20,
FA - = - F . (4050 1) SRR hifa sl
th&4Y 3 (3.2 mg) A1 4 (62.0 mg); ¥ Fr.C4 (15.92
g) ZRER (300~400 H) FEEE, fiHEE-BEEE o
BE (100 10 : 1) BEEEYENL, % Sephadex LH-20
SR, k- =S - (4050 D &
RIS 5 (10.5mg) M6 (535.1 mg); #4
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Fr.C5 (3.40 g) &K (300~400 H) FEik, 1
WEE-EE RS B8 (10 D 1—0 1) BRERER, &
Sephadex LH-20 #&ERAE RS,  FH A v Bk - — 5 R )t
HEE (415010 FEHEMSLEY T (3.7mg)
8 (11.5mg). Fr.D (6.24 g) Z&rEHE (200~300 H)
G, =/ P R-FE (1030 1) BREM,
3 E Fr B Fr. D1~D8, ¥ Fr. D6 (51.9 mg) £k
At a1 Sephadex LH-20, Fl =& i ke- (1 1D
LA A 9 (2204 mg). Fr.F (324 ¢) &
ik (200~300 HO A, =& Hbi-HEE (50 -
15 1) BRFEBEML, 33 5B Fr. F1~F6, ¥4
Fr. F2 (13.82 g) &HEfR (300~400 H) i,
A H K- R LT8R 5 = U o - Y EE e 52 66 B2 e
LB Sephadex LH-20, F =& F - FH %
(1D DEEYBAMAY) 14(15.6 mg); Fr. F3(5.43
g) SRR (300~400 H) HEEE, fAiHEE-BEEE L
g5 = S P be- R BE S SRR FE Ve i, 2 Bt oAt (vl
Sephadex LH-20, H =& M-l (11 1) Rk
IS4 A4) 10 (23.5mg) 1 11 (169.8 mg); Fr. F4
(1.06 g) ZHEME (300~400 H) F:fait, k-
B IR 2T 5 = S ot - PR S S0 R e i, 8 P AE:
1% Sephadex LH-20, A =& HiLe-FHEE (11 1) %
FEVEBEAL & 12 (223 mg) F113 (849.3 mg);
Fr. F6 (1.51 g) &EEAE 3l Sephadex LH-20, Hi
SRR (10D SR, AR (300~
400 H) g, =& H-HEE (1:0—~>30: 1)
BB AL & 15 (252 mg). Fr. G (35.0 g)
ZfEfiE (200~300 HO HAE, =& ke-HEE (12
0—0: 1) BREVEM, SEIWHE Fr. G1~G7, ¥
Fr. G5 ZhEicHE B Sephadex LH-20, =& 45-
HEE (10 1) FEEMSIEY 16 (474.8 mg).
3 kT

&M 1: At (Z&F k). TLC HAMT
(254 nm) FRALERTEE, WE 10%MHER LB 24T
fty, HR-ESI-MS m/z: 343.155 1 [M—H] Gt&E1E
343.154 5), 7373 CyoHpOs. 'H-NMR (600 MHz,
CDCLy) 6: 6.94 (2H, d, J = 1.5 Hz, H-2, 2'), 6.89 (2H,
dd, J = 8.5, 1.5 Hz, H-6, 6'), 6.82 (2H, d, J = 8.5 Hz,
H-5, 5"), 5.45 (1H, d, J = 4.0 Hz, H-7), 4.64 (1H, d,
J=9.1 Hz, H-7"), 3.90 (3H, s, 3-OCHj3), 3.88 (3H, s,
3-OCHj3), 2.43 (2H, m, H-8, 8'), 1.00 (3H, d, J = 6.1
Hz, H-9'), 0.62 3H, d, J = 6.6 Hz, H-9); “C-NMR
(150 MHz, CDCl3) 0: 132.7 (C-1), 108.9 (C-2), 146.8

(C-3), 144.4 (C-4), 114.2 (C-5), 118.9 (C-6), 85.9
(C-7), 43.5 (C-8), 12.0 (C-9), 135.1 (C-1'), 108.5
(C-2), 146.4 (C-3'), 145.2 (C-4"), 114.1 (C-5"), 119.4
(C-6"), 84.9 (C-7)), 47.7 (C-8), 9.6 (C-9"), 56.1
(3-OCH3) 56.0 (3-OCH;). LA_b#ds 5 SCik s 2

A—5P), W% =S 1 A nectandrin B.
%ﬁ% 2: HsHE (&G . B 10%mER

LIERARL . HR-ESI-MS m/z: 411.365 2 [M—H]
(518 411.362 6), 43 F 3R CoHygO. 'H-NMR (600
MHz, CDCl3) d: 5.34 (1H, d, J = 4.0 Hz, H-6), 5.15
(1H, dd, J = 15.1, 8.7 Hz, H-22), 5.01 (1H, dd, J =
15.1, 8.6 Hz, H-23), 3.52 (1H, m, H-3), 1.01 (3H, d,
J=17.0 Hz, H-21), 1.00 (3H, s, H-19), 0.83 (3H, d, J =
5.9 Hz, H-27), 0.81 (3H, d, J = 7.9 Hz, H-26), 0.78
(3H, t, J = 8.0 Hz, H-29), 0.68 (3H, s, H-18); "
NMR (150 MHz, CDCl3) 6: 37.4 (C-1), 32.0 (C-2),
71.9 (C-3), 42.3 (C-4), 140.9 (C-5), 121.9 (C-6), 29.8
(C-7), 32.0 (C-8), 50.3 (C-9), 36.7 (C-10), 21.2
(C-11), 39.8 (C-12), 42.4 (C-13), 57.0 (C-14), 24.5
(C-15), 29.1 (C-16), 56.1 (C-17), 12.2 (C-18), 19.5
(C-19), 40.6 (C-20), 21.4 (C-21), 138.5 (C-22), 129.4
(C-23), 51.4 (C-24), 31.8 (C-25), 21.2 (C-26), 19.1
(C-27), 25.6 (C-28), 12.4 (C-29). utiﬁz%ﬁ;ﬁ 53k
EHA -, WA 2 AT R

WEY 3: R OEN T (E%LEF')@E), TLC %£4h
1T (254 nm) FAGALZREBE, W 10%MER £ 5 5%
. 273N CisHi50s, HR-ESI-MS m/z: 313.112 0
[M—H] (3544 313.107 6). 'H-NMR (600 MHz,
CDCly) &: 12.28 (1H, s, 5-OH), 7.39 (2H, d, J = 7.9
Hz, H-2', 6'), 6.96 (2H, d, J = 7.9 Hz, H-3', 5'), 5.35
(1H, dd, J=12.7, 3.3 Hz, H-2), 3.84 (3H, s, 4-OCHj3),
3.05 (1H, m, H-3), 2.82 (1H, d, J = 17.0 Hz, H-3),
2.08 (3H, s, 8-CHs), 2.05 (3H, s, 6-CH3); "“C-NMR
(150 MHz, CDCl3) 0: 78.6 (C-2), 43.4 (C-3), 196.7
(C-4), 159.4 (C-5), 103.0 (C-6), 160.9 (C-7), 103.0
(C-8), 157.9 (C-9), 102.0 (C-10), 131.1 (C-1"), 127.6
(C-2, 6"), 114.2 (C-3', 5), 159.9 (C-4"), 7.7 (6-CH3),
7.0 (8-CH3), 55.5 (4'-OCH;). LA ¥ ¥E 5 k4R iE 3
A, S EY 3 NIERBR R,

&Y 4: ATEE (ZEF 5. TLC E4MT
(254 nm) FRALEFE @D, B 10%mM R L5
80, HR-ESI-MS m/z: 325.149 5 [M+H]" (i3
18 325.144 0), 3 T2 C1oH 505 'H-NMR (600 MHz,
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CDCly) d: 7.34 (1H, s, H-2), 7.31 (1H, d, J = 8.1 Hz,
H-6), 7.05 (1H, s, H-6"), 7.02 (1H, d, J = 8.2 Hz, H-5),
6.75 (1H, s, H-4"), 6.55 (1H, d, J = 11.5 Hz, H-7"),
5.80 (1H, m, H-8'), 4.04 (3H, s, 5-OCH3), 3.98 (3H, s,
3-OCHs), 2.42 (3H, s, H-9), 1.97 (3H, d, J = 7.0 Hz,
H-9); “C-NMR (150 MHz, CDCls) 6: 123.8 (C-1),
108.0 (C-2), 145.9 (C-3), 144.5 (C-4), 114.6 (C-5),
120.8 (C-6), 151.6 (C-7), 111.9 (C-8), 9.7 (C-9), 133.0
(C-1'), 141.6 (C-2'), 146.7 (C-3"), 109.6 (C-4"), 133.1
(C-5"), 110.3 (C-6"), 130.5 (C-7"), 125.9 (C-8'), 14.8
(C-9), 56.2 (5-OCHj3), 56.2 (3'-OCH3). UL _E#dE 53¢
WA B A - H®, % EhEY 4 A
eupomatenoid-7.

&Y 5. LEsRE s (ZE B, 5 B-
AR R ILE R, R 3 MARRIT RS, H
REETEE—H, MECHEY SN B-HEEE.

tE 6. HEERIRE i (=& k). TLC %
AMT (254 nm) T EREHE, W 10%6 8 L1 5
40, HR-ESI-MS m/z: 325.148 7 [M—H] (iH5H
18 325.144 0), 73 73 C20H204. 'H-NMR (600 MHz,
CDCly) d: 6.99 (1H, s, H-2), 6.91 (2H, m, H-5, 6),
6.81 (1H, s, H-4"), 6.79 (1H, s, H-6"), 6.38 (1H, d, J =
15.7 Hz, H-7"), 6.13 (1H, m, H-8"), 5.12 (1H, d, J =
9.4 Hz, H-7), 3.90 (3H, s, 3-OCH;), 3.87 (3H, s,
5-OCHjs), 3.46 (1H, m, H-8), 1.89 (3H, d, J = 6.3 Hz,
H-9'), 1.39 3H, d, J = 6.5 Hz, H-9); "C-NMR (150
MHz, CDCl) 6: 1322 (C-1), 109.0 (C-2), 146.7
(C-3), 145.8 (C-4), 114.2 (C-5), 120.0 (C-6), 93.8
(C-7), 45.7 (C-8), 17.6 (C-9), 133.3 (C-1'), 144.2
(C-2"), 146.6 (C-3"), 109.3 (C-4"), 132.1 (C-5), 113.4
(C-6"), 131.0 (C-7"), 123.5 (C-8'), 18.4 (C-9'), 56.0
(5-OCH3), 56.0 (3'-OCH3). LA L%l 5 sk hog 2
&80, W% 6 NEA T EHH.

B T: R ER AR (D 18 10%
R I R R, HR-ESI-MS m/z: 535.784 2 [M+
Na]" GiH51H 535.780 2), 43 13X C33Hs5,03. 'H-NMR
(600 MHz, CDCl;) §: 5.67 (1H, s, H-6), 5.16 (1H, dd,
J =142, 8.8 Hz, H-22), 5.01 (1H, dd, J = 15.0, 7.9
Hz, H-23), 3.70 (2H, dd, J = 15.7, 8.5 Hz, H-3'), 3.61
(1H, m, H-3), 3.36 (2H, dd, J = 15.7, 8.5 Hz, H-2"),
1.01 3H, d, J = 7.0 Hz, H-21), 0.97 (3H, s, H-19),
0.82 (9H, m, H-26, 27, 29), 0.67 (3H, s, H-18); "C-
NMR (150 MHz, CDCl;) 6: 37.3 (C-1), 28.4 (C-2),

72.5 (C-3), 37.4 (C-4), 145.4 (C-5), 122.0 (C-6), 32.0
(C-7), 31.6 (C-8), 49.2 (C-9), 36.8 (C-10), 20.9
(C-11), 39.1 (C-12), 42.4 (C-13), 55.9 (C-14), 24.5
(C-15), 29.1 (C-16), 55.7 (C-17), 12.4 (C-18), 19.1
(C-19), 40.7 (C-20), 21.4 (C-21), 138.6 (C-22), 129.3
(C-23), 51.3 (C-24), 31.5 (C-25), 21.2 (C-26), 18.3
(C-27), 25.5 (C-28), 12.1 (C-29), 173.6 (C-1"), 30.3
(C-2"), 29.8 (C-3"), 175.4 (C-4"). LA % 5 kK
EHRA-FH, ML KA T N 4-oxo-4
[(3B,22E)-stigmasta-5,22-dien-3-yloxy]butanoic acid.

G 8: TRy (=& F 5. TLC K4
IT (254 nm) TR ERERE, W 10%0 R B WA
ft,. HR-ESI-MS m/z: 205.085 5 [M—H] Git#H1A
205.086 4), 73 7T A C1oH 1405, 'H-NMR (600 MHz,
CDCls) 6: 7.46 (1H, s, H-7), 7.02 (1H, d, J = 8.1 Hz,
H-5), 6.96 (2H, m, H-2, 6), 3.93 (3H, s, 3-OCHs3), 2.45
(3H, s, H-9'), 2.08 (3H, s, H-9); "*C-NMR (150 MHz,
CDCl;) 6: 128.4 (C-1), 112.4 (C-2), 146.5 (C-3), 140.1
(C-4), 114.6 (C-5), 124.2 (C-6), 140.0 (C-7), 135.9
(C-8), 13.1 (C-9), 200.4 (C-8'), 26.0 (C-9"), 56.1
(3-OCH3). UL F¥dl 5 cmpdhig A —5, i
EHEY 8 N 4-(3-methory-4-hydroxy)pheny-3-
methyl-3-buten-2-one.

WEW 9: AR, Bt 10%0MIR LR E M.
HR-ESI-MS m/z: 457373 9 [M+H]" (it & 1H
457368 1), 4T3\ C3HagOs. 'H-NMR (600 MHz,
CD;0D) d: 5.23 (1H, m, H-12), 3.15 (1H, dd, J=11.5,
4.4 Hz, H-3), 1.06~1.31 (6H, m, H-23, 27), 0.92~
1.01 (9H, m, H-26, 29, 30), 0.81~0.91 (6H, m, H-24,
25); BC-NMR (150 MHz, CD;0D) d: 40.4 (C-1), 27.9
(C-2), 79.7 (C-3), 40.4 (C-4), 56.7 (C-5), 19.5 (C-6),
34.3 (C-7), 40.8 (C-8), 47.6 (C-9), 38.1 (C-10), 24.4
(C-11), 126.9 (C-12), 139.6 (C-13), 43.4 (C-14), 28.8
(C-15), 25.3 (C-16), 47.3 (C-17), 54.4 (C-18), 40.4
(C-19), 39.8 (C-20), 31.8 (C-21), 38.1 (C-22), 29.2
(C-23), 16.0 (C-24), 16.4 (C-25), 17.8 (C-26), 24.1
(C-27), 181.7 (C-28), 17.6 (C-29), 21.6 (C-30). DAL
Hod 5 e oE A -5, M A Y 9 Mk

AW 10: AEERRE R (FED. TLC £4b
[T (254 nm) FRAMABER, BT 10%6ER L EEA R
. HR-ESI-MS m/z: 169.052 8 [M+H]" (iHH1H
169.051 00, 7373 CgHsO4. 'H-NMR (600 MHz,
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CD;0D) d: 7.50 (1H, d, J = 1.8 Hz, H-2), 7.48 (1H,
dd, J = 9.0, 1.8 Hz, H-6), 6.78 (1H, d, J = 8.5 Hz,
H-5), 3.82 (3H, s, 3-OCH;); “C-NMR (150 MHz,
CD;0D) 6: 1253 (C-1), 113.7 (C-2), 148.6 (C-3),
152.6 (C-4), 115.8 (C-5), 123.0 (C-6), 170.0 (COOH),
56.3 (3-OCHz). L - ¥0¥ 5 cikdfig s A — 5,
MU B A Y 10 NEERR .

EY 11: JEE (FEE . TLC 84T (254
nm) A EREERE, B 10%6 R LB R 4.
HR-ESI-MS m/z: 275.088 4 [M~+Na]® (it & {4
275.089 6), 773 C;3H 16050 'H-NMR (600 MHz,
CD;0D) 6: 6.93 (1H, s, H-2), 6.81 (2H, m, H-5, 6),
5.02 (1H, d, J = 9.9 Hz, H-7), 3.86 (3H, s, 3-OCHj3),
2.13 (1H, m, H-8), 1.42 (3H, s, H-9"), 0.99 (3H, d, J =
6.8 Hz, H-9); C-NMR (150 MHz, CD;0D) &: 129.7
(C-1), 111.2 (C-2), 148.4 (C-3), 149.2 (C-4), 116.1
(C-5), 121.1 (C-6), 87.2 (C-7), 50.7 (C-8), 7.9 (C-9),
179.9 (C-7"), 75.5 (C-8), 21.4 (C-9"), 56.3 (3-OCHj3).
DL Hd 5 ek s A — M, s et A 1
N (+)-(7S,8R,8'R)-4,8'-dihydroxy-3-methoxy-1',2",3’,
4'5',6'-hexanorligna-7,7'-lactone.

te&12: AfmEE (Z&FED. TLC &4k
fI (254 nm) FREALEREEE, W 10%6 IR £ i i
ff, HR-ESI-MS m/z: 247.092 9 [M+Na]™ Git+514
247.094 7), 4373 CoHi6040 'H-NMR (600 MHz,
CDCly) d: 6.86 (2H, m, H-2, 5), 6.78 (1H, dd, J = 8.1,
1.9 Hz, H-6), 4.65 (1H, dd, J = 8.8, 2.5 Hz, H-7), 3.88
(3H, s, 3-OCH;), 2.87 (1H, m, H-8), 2.22 (3H, s,
H-9'), 0.90 (3H, d, J = 7.2 Hz, H-9); "C-NMR (150
MHz, CDCLy) &: 134.1 (C-1), 108.9 (C-2), 146.9
(C-3), 145.5 (C-4), 114.3 (C-5), 120.0 (C-6), 76.6
(C-7), 54.0 (C-8), 14.3 (C-9), 213.7 (C-8'), 30.0
(C-9"), 56.1 (3-OCHs). LA FHHE 5 SOk RS £ A —
g, WU A 12 9 (+H)-(7S,8R)-4-hydroxy-3-
methoxy-1',2",3",4",5',6',7'-heptanorlign-8'-one .

WA 13: EEHRY) . TLC E4MT (254 nm)
TR T BE, WE 10% 6% B2 2B B 4 {0
HR-ESI-MS m/z: 365.136 1 [M+Na]® (it 514
365.136 5), 7312 CyHz0s. 'H-NMR (600 MHz,
CDCl;) 8: 6.86 (1H, d, J= 1.7 Hz, H-2), 6.81 (1H, dd,
J =82, 1.7 Hz, H-6), 6.78 (3H, m, H-5, 4, 6), 6.30
(1H, d, J = 15.7 Hz, H-7"), 6.06 (1H, m, H-8'), 5.48
(1H, d, J= 6.9 Hz, H-7), 3.83 (2H, d, J= 6.1 Hz, H-9),

3.80 (3H, s, 5-OCH3), 3.71 (3H, s, 3’-OCHj), 3.53
(1H, m, H-8), 1.83 (3H, dd, J = 6.6, 1.5 Hz, H-9"); *C-
NMR (150 MHz, CDCl;) d: 133.0 (C-1), 108.9 (C-2),
146.7 (C-3), 145.4 (C-4), 114.1 (C-5), 119.0 (C-6),
88.0 (C-7), 53.4 (C-8), 63.9 (C-9), 132.0 (C-1"), 144.0
(C-2"), 147.2 (C-3"), 109.7 (C-4"), 128.1 (C-5"), 114.4
(C-6"), 130.7 (C-7"), 123.4 (C-8'), 18.2 (C-9"), 55.7
(5-OCH3), 55.7 (3'-OCH3). LA L#dE 5 SClik4hos 3
A —FM W% B A 13 (28,3R')-2,3-dihydro-
2-(4-hydroxy-3-methoxyphenyl)-7-methoxy-5-(2-propen-
1-yl)-3-benzofuranmethanol.

&) 14: IRFE R K. TLC E4MT (254 nm)
TR ZREEE, B 10%m MR O RiRE . HR-
ESI-MS m/z: 151.039 1 [M—H] (i+518 151.039 5),
4% F 3 CgHs03. 'H-NMR (600 MHz, CDCl3) J: 9.82
(1H, s, CHO), 7.41 (2H, m, H-2, 6), 7.04 (1H, d, J =
8.5 Hz, H-5), 6.30 (1H, brs, 4-OH), 3.96 (3H, s,
3-OCH;3): "“C-NMR (150 MHz, CDCly) &: 130.0
(C-1), 108.9 (C-2), 147.3 (C-3), 151.8 (C-4), 114.5
(C-5), 127.7 (C-6), 191.1 (CHO), 56.3 (3-OCH3). LA
RS ek E R A -, WA 14
N

EW15: HEAEIRE & (HEE. TLC %
AMT (254 nm) FREALEREBE, W 10%68H £ 1%
Wk . HR-ESI-MS m/z: 163.038 5 [M—H] (it
18 163.039 5), 43T CoHsO3. 'H-NMR (600 MHz,
CDCly) 6: 7.55 (1H, d, J = 15.9 Hz, H-2), 7.39 (2H, d,
J = 8.6 Hz, H-5, 9), 6.23 (1H, d, J = 15.9 Hz, H-3),
6.76 (2H, d, J = 8.6 Hz, H-6, 8); *C-NMR (150 MHz,
CDCls) 6: 171.0 (C-1), 161.0 (C-2), 146.6 (C-3), 127.2
(C-4), 131.0 (C-5, 9), 116.8 (C-6, 8), 115.6 (C-7). LA
Rl S kR E A 5, st A 15
XS IR

EY 16: AEERG W (FED, TLC %4b
[T (254 nm) FREALEMIEHE, Wi 10%iEE £ 5 5
. 373N C1sH 120, HR-ESI-MS m/z: 287.059 8
[M—H] G518 287.055 6). 'H-NMR (600 MHz,
CD;0D) 6: 7.35 (2H, d, J = 8.5 Hz, H-2', 6'), 6.83
(2H, d, J = 8.5 Hz, H-3, 5'), 5.92 (1H, d, J = 2.1 Hz,
H-8), 5.88 (1H, d, J = 2.1 Hz, H-6), 4.97 (1H, d, J =
11.6 Hz, H-2), 4.54 (1H, d, J = 11.6 Hz, H-3); “C-
NMR (150 MHz, CD;0D) ¢: 84.9 (C-2), 73.6 (C-3),
198.5 (C-4), 165.3 (C-5), 97.3 (C-6), 168.7 (C-7), 96.3
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(C-8), 164.5 (C-9), 101.8 (C-10), 130.4 (C-1'), 129.3
(C-2, 6", 116.1 (C-3', 5"), 159.2 (C-4). LA E¥HRY
SCk B R A S, WS 16 Al
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