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Abstract: Objective To study on the chemical constituents from the fruits of Syzygium aromaticum. Methods The chemical
constituents were separated and purified by Sephadex LH-20, silica gel, semi-prepared HPLC and other chromatography techniques.
Their structures were elucidated by MS and NMR data. Results Fifteen compound were isolated, and were identified as
1,3,5-trihydroxy-3-methylacetophenone-1-O-B-D-(6'-O-galloxyl)glucoside (1), triterpenoster (2), asiatic acid (3), oleanolic acid (4),
maslinic acid (5), ursolic acid (6), xanthoxylin (7), methylxanthoxylin (8), bancroftione (9), gallic acid (10), methyl gallate (11),
eugenol (12), chavibetol (13), B-caryophyllene oxide (14), dehydrodieugend B (15). Conclusion Compound 1 is a new compound
named syzygiumol A. Compounds 2 is isolated as a new natural compound. Compounds 7—8 and 11 are isolated from this plant for
the first time. Compounds 1, 7—9 are acetophenone; Compounds 2—3 are ursane-type triterpenoids; Compounds 4—S5 are oleanane-type
triterpenoids; Compounds 12—13, 15 are phenylpropanoids; Compounds 14 is sesquiterpenoid.
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T # bk Syzygium aromaticum (L.) Merr. & L.
M. Perry Jy—Mig FIAMEY), IR TR UFL
WAkE . BT AT AR B IR SE, RIEDE,
TEAIRSE, NFRASER . ZEA) 2 e R E
M~ T AR AR WL =M E S, R ke
EE M ERVEEY), ERFAGZMH. 3
BAIRIE, TEWRTEARCEE. QIR &
BHJE. RN RAE, e, M=k, BfA
PR PUAE PURTESE) 2 ZHEERY, KT &
By S A% A 7 B UsE PEETL

AR T T BBk AL R AP EE A T &
(FeE), WEFTH CRID WA B . i
— B RE T F SRR, TR AT 5 S
FoORTF R A, A S5 SR A IR 1
SephadexLH-20 #Ef A th % K =il 4 i ROBUH 11
LG B ITE S BAAL, R R LR A 5
TP TR S E RS AR . NBET &

T EARE 1S MEEY (B D, 515 EN 1,3,5-
=R HE-3- H R OK B -1-0-B-D-(6'-0- T & T Tk J)
W& FEE (1), triterpenoster (2), FRZE R (asiatic
acid, 3). FFHERER (oleanolic acid, 4). IR
(maslinic acid, 5). REFIR Cursolic acid, 6). fEH
JHZ& (xanthoxylin, 7). methylxanthoxylin (8).
T &M (bancroftione, 9). W& TR (gallic acid,
10). HEFERFES (methyl gallate, 11). T &
(eugenol, 12). ZEMEE (chavibetol, 13). B-F Ak
FiVT#s (B-caryophyllene oxide, 14). XA T &y
B (dehydrodieugend B, 15). A1, (&1 WA
WOCHRARER LGP, 2 BT & A E
W) 2 SRR, WEYD T~8. 11 EH IR MIZAEY)
R EAEEL LAY 1. T~9 N IRy, 2~
3 NE TR =Ry, 4~5 NFFIER A =ik
KAy, 12~13. 15 NENREKY, 14 N

s OH
3008
A CH; COOH R
p 1 Rya,
O I 0 (0] o HO
OH “R - _
2 2 R,=OH Ry,=COOCH; R,=OH 4R=H R,=CH,
1 5R,=OH R,—CH
3R,;=OH R,=CH,0H R,=H I 2=CHs
6R=H R,=CH;  Ry=H
R, COOR
e, L - oG
HO OH
R, o R]/Q/\/
OH O
R, o OCH,
TR=H  Ry=H oo
8Ry=CHy Rp=H [/ p7 12R;=OH R,=OCH; OCH; OH
9R,=H  R,=CH, s 13 R,=OCH; R,=OH 14 15

1 L&Y 1~15 B

Fig.1 Structures of compounds 1-15

1 {XEBEMH

R IR 1% P AT & A% BRI X Bruker
AVANCE 400 ('H-NMR, 400 MHz; '*C-NMR, 100
MHz)¥-4E, 'H-'H COSY, HSQC, HMBC #1 ROESY
BIRAERRAENT 5 R 5E i, VY A SRR AR
By 3T B Varian 7.0 T ESI-MS( Varian Inc., CA,
EED KA. LC3000 il 2 1Y i A0 L, &
WA YMC-Pack ODS-A # (250 mm <20 mm, 5
pms; YMC Co. Ltd., Kyoto, EIZIK)O {J\%Eﬁiﬂfi GF»s4
AR CIERER (B BT ), Sephadex LH-20
Bl (Amersham Biosciences A &), AH ODS #E
(Merck A&} SEUATFRFII A M 4G HLAH),
NREETTE AR R IR AR = s A

°AJ Cambridge Isotope Laboratories, Inc. USA 477,

MREATETVRERAERX, HREER
KEFJEEZRIBIZSE RN S. aromaticum (L.) Merr. &
L. M. Perry. #rAS (T20171021) fR4FF REERIK
2 REESNE

BT (0.5 kg) FTEERK, H 95%CBEHIR
PEHL, BRX 1L [EI 2 h, SE4REC 3 K. & IFFEEGR
GG 3] 51.5 ¢ IRE. SREWIHIKIES, KK
A BAER . BE 1E T BEAEHL. ik 2 2L
Y (8.2 g) %4 Sephadex LH-20 Bt HE itk atith, i
M R W - (40 1), B3 9 MY
Fr-PE.1~9, HH Fr-PE.7 A& 12 (90.1 mg).
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4% Fr-PE3 (2.4 g) M Fr-PE4 (3.5 g) A R4
Sephadex LH-20 &/ F: it it — 5 4lifk, Wahtih
A - EE (100 1 1. 50 1 1. 10 1 1) FIFREE,
53] 14 NS Fr-PE.3.1~3.14, H41 Fr-PE3.9 K
&Y 5 (13.0 mg). 4% Fr-PE3.1 (4.4 g) &hE
A 5 85, IBhAE A T E-BE R 0 (100 -
1), 53] 17 N4> Fr-PE.3.1.1~3.1.17. Fr-PE.3.1.3
(257.8 mg) 2 Y-l %% iR ROHAH Gk alifh,  AiE-
B&HR 2.8 A (50 @1, 5 mL/min, 210 nm),
AEMAY 14(17.7 mg, tr=60.2 min) . 215 Fr-PE.
3.1.7 5 Fr-PE. 3.1.8 &I )54l % i 0B (1
e, A hEE-BE IR OB RWRAIAE (30 11, 5
mL/min, 210 nm), f5E{LEY) 13 (263 mg, ®=
50.6 min). 7 (2.8 mg, ®rR=64.1 min). 9 (80.1 mg,
®rR=40.2 min). 44 Fr-PE.3.1.9 fl Fr-PE.3.1.10 &
I Ja 22 2% ORRE e i VR AL, A B R 2.
g ke (10 1, 5 mL/min, 210 nm), 7334k
A8 (4.6mg, ®R=1239min) 115 (2.0mg, ®r=
40.3 min). BER IR ZEFEUY) (18.1 g) 48 Sephadex
LH-20 At tantaift, & FH-FEE (41D N
MM ER 16 N4l Fr-EA.1~16, Hrf
Fr-EA.7 AALAEYD 9 (3493 mg). 414> Fr-EA.4 (0.2
g) M Fr-EA5 (1.7 ) SIHEERITEOETE, A
THEE-BEIR 08 (20 1) HRSIEBENAS 21t &4 2
(39.8 mg). 4 (23.2 mg). 5(56.3 mg). 3 (102.5 mg)
A6 (262.3 mg). Fr-EA.8 (1.0 g) &ML
WEAES, HEE-K (1D ARsIE, 1529 M5
Fr-EA.8.1~8.9, HHrh Fr-EA.8.4 NIL&W 10 (41.4
mg). % Fr-EA.8.2 (0.8 g) &REIA: (kN E,
WA N R - (15 01, 0 0.1%VKEGER)
25 13 N4 4 Fr-EA82.1 ~ 8213, H
Fr-EA.8.2.3 L&) 11(9.5 mg) . Fr-EA.8.2.11(61.6
mg) ZRERAE G R, WAy & b
(1121, 70 0.1%UKEE1R) 15 2EY 1 (22.7 mg).
3 BRUKEESCEG

WA SCRRARIE AT B b A IR A SR,
HEY 1 (2.0 mg) #ET 5 mL #KFEH 2 mol/L 1Y
BB, 95 CTI#A/2 h, 2AJ5H 5 mL &1
ZHL3 Ko KZE WA BWRAORAE T, JEH 2 mL
To/KMERE AR, FEIIN 2.5 mg L-F B &R B 5 £h 2
ihe WAYEWAE 60 CF N 2 h 5 I NBEER T,
SRIGTE 90 C R4kSn#k 0.5 h, ¥ REE G FH &AL
WA o i 244G HP-5MS B4

VKABGHEAT 737 o FEFEIREE Y 100 °C, LA 10 °C/min
PR FEFHR 2 150 °C, FELL 15 °C/min 38 B2 i
280 Co PLAANEA, AAAE 1.0 mL/min,
AR R 260 °C, HLEBSVRIEREE A 230 Co
4 LT

EW 1: FEOMA, (o] -11.21° (c 041,
MeOH); HR-ESI-MS % H 4> 7 8 T 1§ m/z
495.112 1 [M—H]™ GIF51E 495.113 9), 254 'H-.
BC.NMR BL K 2D NMR #0#8 #E0l 2» 7 R R
CoHo4O13, THEAMIFIEE N 11, '"H-NMR 3% (& 1)
B 3R TIES [6n 6.96 2H, s, H-2", 6");
6.02 (1H, s, H-4)], 7 MR TE5 [0u4.52 (1H,
d, J = 7.6 Hz, H-1"), 425 (2H, m, H-6'), 3.29~3.51
(4H, m, H-2'~5")]. 3C-NMR F1 DEPT135 A] LI %I
2AHRES . I MEHEGES. 8 MAHEES.
8 NEmRIES (L aE 2 MRERES oc 206.3
1 168.3). ZRErprE . Bk nl DA e &4 1
EH1INCEIESA 1 MEE TGS
=1 A% 1 8 'H-HMR F1 C-NMR #E (400/100
MHz, CD3;0D)

Table 1 'H and 3C-NMR spectral data of compound 1
(400/100 MHz, CD:0D)

T Ar ou dc

1 157.9
2 111.6
3 163.1
4 6.02 (1H, s) 100.3
5 164.4
6 112.6
7 206.3
8 2.50 (3H, s) 32.8
G 452 (1H, d, J= 7.6 Hz) 105.5
2! 3.51 (1H, m) 75.7
3! 3.35 (1H, m) 775
4 3.47 (1H, m) 712
5’ 3.29 (1H, m) 75.5
6’ 4.25 (2H, m) 63.7
1" 120.0
2" 6.96 (1H, s) 1103
3" 141.8
4" 146.5
5" 141.8
6" 6.96 (1H, s) 1103
7" 168.3
6-CH;s 2.04 (3H, s) 9.3
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M HMBC B3 (B 2) 317 LLE 2, 61 2.50 (CH)
7] dc 206. 3 (C-8), 111.6 (C-2) f££ HMBC /5
5, XKW LB C-2 ME; du 2.04 (6-CHs) [A]
0c 157.9 (C-1), 112.6 (C-6), 164.4 (C-5) f#{£ HMBC
FRAE T, RIERH—AHEEHRI C-6 HIE. 1@
it 'H-'H COSY %, nILA%ilt 2 AfEE RS, o
e H-4/6-CHs. H-1'/2'/3'/4'/5'/6" » i 1) 3 5 1
H-1'155 6u 4.52 Fl ¢ 157.9 (C-)ER{E S AFAEA L,
R IERE C-1 AR . BERT C-6'1L5
TAE5 on 4.25 5 dc 168.3 (C-7") Wf5 SAEEM %
U, XRPIEEE FEEN ZERELEY 1 1)
C-6'"fr. WA 1 IFR/K RS0 45 R, 1 b
AT IR EE IS TE] (2=13.052 min), Shx
e D-HIE SR A IR BB TE] (r=13.056
min) FEAR—F, 4556504 2D NMR #EFAHRE S
e 7 1 BB B-D- &M . 25 LRTIR, (&
1 AR WSCERIGE L&Y, dr AT & A

— 'H-'H cosy
“ HMBC
2 &1 EER HMBC & 'H-'H COSY #%

Fig. 2 Key HMBC (H—C) and 'H-'H COSY (H—H)
correlations for compound 1

&9 2: ATEE ESI-MS m/z: 531 [M—H],
ﬁj\%ﬁy\j C31H4807o 1H—NI\/IR (400 MHZ, pyridine—ds)
0: 5.56 (1H, s, H-11), 4.40 (1H, d, J = 13.2 Hz, H-3),
4.20 (1H, m, H-2), 3.64 (3H, s, OCH3), 3.10 (1H, m,
H-18), 1.66 (3H, s, H-24), 1.56 (3H, s, H-27), 1.42
(3H, s, H-29), 1.11 (3H, d, J = 6.8 Hz, H-30), 1.07
(3H, s, H-25), 1.02 (3H, s, H-26); '3C-NMR (100
MHz, pyridine-ds) J: 48.5 (CHz, C-1), 68.8 (CH, C-2),
81.2 (CH, C-3), 55.7 (C, C-4), 52.9 (CH, C-5), 21.9
(CH,, C-6), 33.6 (CH,, C-7), 40.9 (C, C-8), 48.5 (CH,
C-9), 38.9 (C, C-10), 24.5 (CH,, C-11), 128.1 (CH,
C-12), 1404 (C, C-13), 42.5 (C, C-14), 29.7 (CHy,
C-15), 26.8 (CH,, C-16), 48.7 (C, C-17), 55.0 (CH,
C-18), 73.1 (C, C-19), 42.8 (CH, C-20), 27.4 (CHa,
C-21), 38.9 (CH,, C-22), 178.6, (C=0, C-23), 13.6
(CHs, C-24), 17.5 (CH3, C-25), 17.3 (CH3, C-26), 25.1
(CHs, C-27), 181.2 (COOH, C-28), 27.5 (CHs, C-29),

17.7 (CHs, C-30). DL FHRE -5 SCHRARE N T4 B
SR A —EO), N RKEY, BEE
B 2 T RIRF=H) triterpenoster

&9 3: A E A ESI-MS m/z: 487 [M—H],
ﬁj\%ﬁy\j C30H48050 1H—NI\/IR (400 MHZ, pyridine—ds)
8: 5.51 (1H, brs, H-12), 4.27-4.18 (3H, m, H-2, 23),
3.73-3.70 (1H, m, H-3), 1.12 (3H, s, H-27), 1.10 (3H,
s, H-24), 1.08 (3H, s, H-25), 1.06 (3H, d, J = 6.6 Hz,
H-30), 0.99 (3H, s, H-26), 0.94 (3H, d, J = 6.4 Hz,
H-29); BC-NMR (100 MHz, pyridine-ds) &: 48.0
(CHa, C-1), 68.5 (CH, C-2), 82.1 (CH, C-3), 41.8 (C,
C-4), 50.3 (CH, C-5), 16.7 (CH,, C-6), 33.0 (CHa,
C-7), 39.6 (C, C-8), 48.0 (CH, C-9), 37.8 (C, C-10),
23.7 (CHa, C-11), 125.5 (CH, C-12), 139.0 (C, C-13),
42.5 (C, C-14), 28.6 (CHa, C-15), 24.5 (CHa, C-16),
47.1 (C, C-17), 52.9 (CH, C-18), 39.1 (CH, C-19),
39.3 (CH, C-20), 31.0 (CH,, C-21), 37.8 (CHa, C-22),
65.0 (CHa, C-23), 12.5 (CH3, C-24), 16.2 (CH3, C-25),
17.0 (CHs, C-25), 24.2 (CHs, C-27), 180.0 (C, C-28),
17.3 (CHs, C-29), 21.2 (CH3, C-30).LA_E#5#5 55 30k
RIEFA I, W ENEY 3 AR TR,

&4 4: ATE A ESI-MS m/z: 455 [M—H],
373N C30HagO3. 'H-NMR (400 MHz, CDCL) §:
527 (1H, s, H-12), 3.21 (IH, brd, J = 7.2 Hz, H-3),
2.83 (1H, brd, J = 1.0 Hz, H-12), 1.97 (2H, m, H-2),
0.91 (3H, s, H-23), 0.72 (3H, s, CH3-24), 0.76 (3H, s,
CH3-25), 0.88 (3H, s, CH3-26), 1.14 (3H, s, CH3-27),
0.92 (3H, s, CH3-29), 0.96 (3H, s, CH3-30); '3C-NMR
(100 MHz, CDCls) 6: 38.8 (CH,, C-1), 27.8 (CH,
C-2), 79.1 (CH, C-3), 38.3 (C, C-4), 55.2 (CH, C-5),
18.3 (CH,, C-6), 32.5 (CHa, C-7), 39.1 (C, C-8), 47.6
(CH, C-9), 37.1 (C, C-10), 22.9 (CHa, C-11), 122.6
(CH, C-12), 143.6 (C, C-13), 41.6 (C, C-14), 27.9
(CHa, C-15), 23.4 (CHa, C-16), 46.5 (C, C-17), 40.9
(CH, C-18), 45.7 (CH,, C-19), 30.6 (C, C-20), 33.8
(CHa, C-21), 32.5 (CHa, C-22), 28.7 (CH3, C-23), 15.3
(CHs, C-24), 15.5 (CH3, C-25), 17.3 (CH3, C-26), 25.5
(CH3, C-27), 183.2 (C, C-28), 33.1 (CH3, C-29), 23.8
(CHs, C-30). LA ER##s 530k iciE A —3 1Y, i
KENEY) 4 FHRIR

th &9 5: At E A ESI-MS m/z: 471 [M—H],
77T N C30Has04. 'H-NMR (400 MHz, pyridine-ds)
8: 5.45 (1H, brs, H-12), 4.09 (1H, ddd, J = 4.5, 9.5,
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11.0 Hz, H-2), 3.38 (1H, d, J = 9.5 Hz, H-3), 1.26,
1.25, 1.06, 1.00, 0.98, 0.97, 0.92 (3HX 7, s, CH3 X 7);
13C-NMR (100 MHz, pyridine-ds) d: 47.8 (C-1), 68.6
(C-2), 83.8 (C-3), 39.8 (C-4), 55.9 (C-5), 18.9 (C-6),
33.2 (C-7), 482 (2C, C-8, 9), 38.6 (C-10), 23.8
(C-11), 122.5 (C-12), 144.9 (C-13), 42.2 (C-14), 28.3
(C-15), 23.7 (C-16), 46.7 (C-17), 23.0 (C-18), 42.0
(C-19), 31.0 (C-20), 34.3 (C-21), 33.3 (C-22, 29), 29.4
(C-23), 16.9 (C-24), 17.5 (C-25), 17.7 (C-26), 26.2
(C-27), 180.2 (C-28), 24.0 (C-30). LA_F %3 5 kK
TEHEAR— 0213, WS E AW 5 AILERE .

b &Y 6: A IEH 1A . ESI-MS m/z: 455 [M—H],
ﬁj\%ﬁy\j C30H43030 "H-NMR (400 MHz, pyridine—ds)
8:5.40 (1H, t, J=3.2 Hz, H-12), 3.39 (1H, dd, J=9.6,
5.2 Hz, H-3), 1.30 (3H, s, H-23), 1.22 (6H, s, H-26,
27), 0.98 (3H, s, H-24), 0.92 (3H, d, J= 6.4 Hz, H-30),
0.80 (3H, d, J=6.0 Hz, H-29), 0.74 (3H, s, H-25);
BC-NMR (100 MHz, pyridine-ds) J: 39.3 (CH,, C-1),
28.4 (CHy, C-2), 78.4 (CH, C-3), 39.6 (C, C-4), 56.1
(CH, C-5), 19.0 (CHa, C-6), 33.8 (CH,, C-7), 40.2 (C,
C-8), 48.3 (CH, C-9), 37.5 (C, C-10), 23.8 (CHa,
C-11), 125.9 (CH, C-12), 139.5 (C, C-13), 42.7 (C,
C-14), 28.9 (CHa, C-15), 25.2 (CHa, C-16), 48.3 (C,
C-17), 53.8 (CH, C-18), 39.7 (CH, C-19), 39.7 (CH,
C-20), 31.3 (CHy, C-21), 37.7 (CHa, C-22), 29.1 (CH3,
C-23), 16.8 (CHs, C-24), 15.9 (CH3, C-25), 17.7 (CH3,
C-26), 24.2 (CH3, C-27), 180.1 (C, C-28), 17.7 (CHs,
C-29), 21.7 (CH3, C-30). LA 5d 5 SCmk Al 8 FE A
— 04, WEEENEY) 6 NRERRE .

&9 7: 3 544 . ESI-MS m/z: 197 [M+H]',
27N CioHi204. 'H-NMR (400 MHz, CDCl3) o:
14.1 (1H, s, OH), 6.06 (1H, d, J = 2.0 Hz, H-3), 5.92
(1H, d, J = 2.0 Hz, H-5), 3.86 (3H, s, 6'-OCH3), 3.82
(3H, s, 4-OCH3), 2.62 (3H, s, 7-CH3C=0); '3C-NMR
(100 MHz, CDCl3) d: 106.0 (C, C-1), 162.9 (C, C-2),
93.4 (CH, C-3), 166.1 (C, C-4), 90.7 (CH, C-5), 167.6
(C, C-6), 203.2 (C, C-7), 32.3 (CH3, C-8), 55.6 (6,
4'-OCHs). DL F3¥E 5 SCikhoE B A — 2050, s
EWAEY T NI

1 &) 8: # E K . ESI-MS m/z: 211 [M+H]",
2 FRAN CiH14040 'H-NMR (400 MHz, CDCl3) §:
14.0 (1H, s, 1-OH), 5.93 (1H, s, H-4), 3.89 (3H, s,
3/5-OCH3), 3.88 (3H, s, 3/5-OCH3), 2.61 (3H, s, H-8),

2.00 (3H,s, 6-CH3); 3C-NMR (100 MHz, CDCLs)
163.7 (C, C-1), 105.3 (C, C-2), 161.5 (C, C-3), 85.6
(CH, C-4), 163.5 (C, C-5), 105.7 (C, C-6), 203.4 (C,
C-7), 33.2 (CH3, C-8), 7.15 (CHs, 6-CH3), 55.5 (3/
5-OCHj3), 55.4 (3/5-OCHs). LA -H¥5 5 ek ieiE 3
AR—Flel, WL e A ) 8 N methylxanthoxylin.

&Y 9: HEIMIRYI . ESI-MS m/z: 211 [M+
H]", 43 73N C1iH1404. 'H-NMR (400 MHz, CDCl3)
5: 13.5 (1H, s, 1-OH), 6.24 (1H, s, H-6), 3.84 (3H, s,
3/5-OCH3), 3.73 (3H, s, 3/5-OCH3), 2.69 (3H, s, H-8),
2.06 (3H, s, 4-CHs). LA E%dE 5 SRR IE T A —
HO7, BEEEY) 9 NRET BHB .

&Y 10 A4S . ESI-MS m/z: 171 [M+
HI*, 7+ XA CHeOs. 'H-NMR (400 MHz,
MeOD-ds) 5: 6.96 (2H, s, Ar-H). L34 5 SClkdR
TEFEAR—F0S), MUEE A 10 HEETIR.

&Y 1 AR CREE . ESI-MS m/z: 185
M+H]", 773X~ CsHsOso. 'H-NMR (400 MHz,
CD;0D) d: 7.06 (2H, s, Ar-H), 3.83 (3H, s, COOCH3).
P20 5 Sk o B AR — 200, s E A 1
NEE TR,

AP 12: BHEEIIRY). ESI-MS m/z: 165 [M+
H]", 30N CioH120,. 'H-NMR (400 MHz, CDCl3)
J: 6.82 (1H, m, H-6), 6.62 (2H, m, H-2, 5), 5.88 (1H,
m, H-8), 5.02 (2H, m, H-9a, 9b), 3.72 (3H, s,
3-OCH3), 3.25 (2H, d J = 6.4 Hz, H-7); “C-NMR
(100 MHz, CDCl3) 6: 132.0 (C, C-1), 111.5 (CH, C-2),
146.8 (C, C-3), 144.1 (C, C-4), 114.7 (CH, C-5), 121.3
(CH, C-6), 40.0 (CH,, C-7), 138.1 (CH, C-8), 115.6
(CHa, C-9), 55.9 (3-OCH3). LA FEE 5 sCiik s i
A=, WEENEY 12 8T FH.

&M 13: R AHIRY) . ESI-MS m/z: 165
[M+H]", 473N CioH1202. 'H-NMR (400 MHz,
CDCl3) 6: 6.83 (1H, d, J = 8.5 Hz, H-6), 6.68 (2H, m,
H-2, 5), 5.95 (1H, m, H-8), 5.09 (2H, m, H-9), 3.86
(3H, s, 4-OCH3), 3.32 (2H, d, J = 6.4 Hz, H-7); 3C-
NMR (100 MHz, CDCL3) 0: 146.4 (C, C-4), 143.8 (C,
C-3), 137.8 (CH, C-8), 131.9 (C, C-1), 121.1 (CH,
C-6), 111.1 (CH, C-2), 40.0 (CHa, C-7), 114.2 (CH,
C-5), 115.5 (CHy, C-9), 55.8 (4-OCH3). LA F¥E 5
SCHRRIE FE AR — R, WS A 13 A .

&Y 14: BWHIRYI. ESI-MS m/z: 219 [M—
H], 4 73 A CisHa40. 'H-NMR (400 MHz, CDCl3)
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J: 4.98 (1H, s, H-152), 4.86 (1H, s, H-15b), 2.88 (1H,
dd, J = 4.4, 10.8 Hz, H-5), 2.62 (1H, m, H-9), 1.25
(3H, s, H-14), 1.01 (3H, s, H-12), 0.99 (3H, s, H-13);
BC-NMR (100 MHz, CDCls) d: 50.7 (CH, C-1), 27.2
(CH,, C-2), 39.1 (CH,, C-3), 59.6 (C, C-4), 63.8 (CH,
C-5), 30.2 (CH,, C-6), 29.9 (CH,, C-7), 151.8 (C,
C-8), 48.7 (CH, C-9), 39.7 (CH,, C-10), 34.0 (C,
C-11), 21.6 (CH3, C-12), 31.3 (CH3, C-13), 17.0 (CHs3,
C-14), 112.8 (CHa, C-15). DA % 5 CkikiESE A
—HP, MR A 14 09 B-E AT .
WA 15: KiEHIRYI. ESI-MS m/z: 327 [M+

H]", 43 73N Ca0H2204. 'H-NMR (400 MHz, CDCl3)

0: 6.89 (1H, d, J = 8.4 Hz, H-5"), 6.79 (1H, d, J = 2.0

Hz, H-2'), 6.70 (1H, dd J = 8.4, 2.0 Hz, H-6"), 6.49

(1H, J = 1.8 Hz, H-2), 6.40 (1H, d, J = 1.8 Hz, H-6),

6.00~5.93 (2H, m, H-8, 8'), 5.12~5.05 (2H, m, H-9a,

9, 3.89 (3H, s, 5-OCHz), 3.86 (3H, s, 3-“OCH), 3.36

(1H, d, J = 6.6 Hz, H-7"), 3.24 (1H, d, J = 6.6 Hz,

H-7); C-NMR (100 MHz, CDCls) 6: 150.3 (C, C-3"),

147.8 (C, C-5), 144.3 (C, C-3), 144.2 (C, C-4"), 137.4

(CH, C-8), 137.3 (CH, C-8), 136.4 (C, C-1'), 135.1

(C, C-4), 131.0 (C, C-1), 120.8 (CH, C-6'), 119.4 (C,

C-5), 116.0 (CHa, C-9"), 115.7 (CHa, C-9), 112.8 (CH,

C-2), 111.9 (CH, C-6), 107.2 (CH, C-2), 56.2 (CHs,

5-OCH3), 56.0 (CHs, 3-OCH3), 40.0 (CH,, C-7), 39.9

(CHa, C-7"). VL LH 5 SCiRIRIE R A — 2123, g

EENEM 15 NEET & B.
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