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Abstract: Objective To study the chemical constituents of the stems and leaves of Clausena hainanensis. Methods The chemical
constituents of C. hainanensis were separated and purified by silica gel, ODS, Sephadex LH-20 gel column chromatographies, and
preparative HPLC. Their structures were identified by physicochemical properties, spectroscopic analysis, as well as comparisons with
the data reported in literature. Results Eighteen compounds were isolated from the 90% ethanol extract of the stems and leaves of C.
hainanensis, which were identified as mukonine (1), methyl carbazole-3-carboxylate (2), lansine (3), murrayanine (4),
3-formylcarbazole (5), 3-formyl-6-methoxycarbazole (6), lansamide 4 (7), 4-methoxy-N-methyl-2-quinolone (8), (E)-N-
(4-methoxyphenethyl)-2-methylbut-2-enamide (9), (£)-N-methyl cinnamon amide (10), N-(2-hydroxy-2-phenylethyl) cinnamamide
(11), N-benzoyltyramine (12), aurantiamide (13), N-methyl-2-pyrolidinone (14), coumaric acid (15), 6,8-dimethoxy-4,5-dimethyl-3-
methyleneisochromanl-one (16), 8-methoxypsoralen (17), and isololiolide (18). Conclusion This is the first time reporting the
chemical constituents from C. hainanensis, all compounds are isolated from C. hainanensis for the first time, and compounds 12—16
are isolated from the genus Clausena for the first time.
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=% Ft (Rutaceae) ¥ %J& Clausena Burm. f
T FLA 30 B, 3 A1 T AR BREPH AL iy
HuX o FEA 10 Fh ke 2 ADNERH, Al TATL AR &
Hy, DA AT THEEE . =rEs )V R ARG XA
Kt B BRI RIS AR R,
M7 H 38 R R Z AR Y, BA1TALE
i RREHRAS DR X B R R AR RO AL 2 o3 T
REW], WY BEDTRINEMRERNTE, B
AW, FERE, IR L% D
b R 2 AT o I B SR R R 4 B AR B 5
o3 BRVBRAR 24 B PERIT 98 25 SRR WX 2e 4 2 B K
Z BAZWAEYEE, TR SRS
PURTETE PO R T DL S AR BTS20, g 3
J% Clausena haianensis Huang ex Xing i Fg 5 A 1
Y, F TR WARAT R T HAb 22 ey S 2 B 1
HIRE el . JE T LA Eortr, ATREZAALE AT I
rhONH I R B R AR 90% LB B IR e e e 0 A
BEAT T VRN, SEARAREIL R B PRSI
N T EE BT R ZAE R, 78 R
MAME, AR HAL Ay AT R0 TT,
R AT 90% SR IR IV 7> A5 3] T 18
MG, 5% %N mukonine (1), methyl
carbazole-3-carboxylate (2). lansine (3). murrayanine
(4). 3-HEEIEMME (3-formylcarbazole, 5). 3-F
Pt -6~ FH 48 e (3-formyl-6-methoxycarbazole,
6 ) . lansamide 4 (7). 4-methoxy-N-methyl-2-
quinolone ( 8 ) . (E)-N-(4-methoxyphenethyl)-2-
methylbut-2-enamide (9) . (E)-N- H 3 A ¥ Bk i
[(E)-N-methyl cinnamon amide, 10]. N-(2-F23£-2-
K 0 HE ) W OEE B E [N-(2-hydroxy-2-phenylethyl)
cinnamamide , 111 N-2& H [ i Jl2  ( N-benzoyl-
tyramine, 12). aurantiamide (13 ). N-methyl-2-
pyrolidinone (14). FEE (coumaric acid, 15).
6,8-dimethoxy-4,5-dimethyl-3-methyleneisochromanl-
one (16). 8- FAMHIEZE (8-methoxypsoralen,
17) st BFEENE (sololiolide, 18). H LA
Y 1~14 NEVWENED), 15 NHRELEY),
16 ARBTERFNEY, 17 AFEERFNED,
18 Juf i A & P AL &35 98 N
R EAR, WEY 12~16 NE RN LS
Y BT H
1 XBES5HH

Bruker AV-400 Rt 3 A% 3L IR X (F8 ] Bruker

AF]D; Dionex il 45 2 my AR A (SEE B
AF)); Cosmosil Cig il 28 %A (250 mmX20
mm, 5 um); Finnigan LCQ Advantange MAX Jiii i
I CGEEBAEAFD; HLER& A it Buchi
AT R GFys MEE IR (5 BirEiL
T.J7); Sephadex LH-20 #tfx (£ E Amersham
Blosclences A7) ); ODS HEEME (Cig, 10~40
um, Merck 2A#]); 400IN H-FRF (L RMRH
ERFACBRAIRAT]D; YOKO-ZX &AM 3 Mg 46
R RET AR T R AR A F] D N-1001 B Jighs 78
AL CHA EYELA A #]); AT 43 Hr 4
A (PR TRt A PR A FD

VR B R T 2016 45 5 ASREE TR E BT
BH T ERHEMRARE, Sl iii ket amilE
e B B R K T SR B SR A A r B
Clausena haianensis Huang ex Xing I, FEiEFR
A (FU20160518) RAT- T e Iy K 2 vy 24 F i
Ik 2 208 T SR AR A
2 RESNE

VT 19 B 3 B 15.6 ke ¥t S5 ) 90%
CIEAIRIRE 3 Ik, BIR 1, REGEERGEE
TR, 15825 3.0 kg. MEEINKRE, KK
43 AR A R EE TR O BRidE AT 2L, R 75 13
A B A HGH AT 538.6 g FIEE IR .16 2 BB A7 602.8
g. HUEETR ZBEREHUER AL 600.0 g ZHERE (200~300
D tEikaes, DED-FEE (100 1 0—~50 : 50)
HEATHRRE BN, 1930 8 MR Fr. 1~8. Fr.2 (32.8
&) BIERAE Ll 73 B, A T E- P R (95 & 5—~50 ¢
50) BHRESENL, 733 5 AR 4> Fr. 2A~2E. Fr. 2B
2% Sephadex LH-20 % b+ B i alifv, (GU05-HEE 1
D, W& &4 HPLC fil& (LJF-/K 75125 13
FMLEY 1(21.2 mg). 5(26.9 mg) Al 17 (14.7 mg);
Fr. 2C 4 Sephadex LH-20 BfRF: a4tk (& 1)-
HEE1 1D, HAEH%% HPLC (HEE-/K 75 1 25)
H &SR EY 2 (653 mg). 8 (24.7 mg) F116
(46.0 mg). Fr.3 (28.9 g) £ Jx#H ODS H: il 4> 5,
DL - K HEATBRFE R (60 & 40—~100 : 0), 37
6 M5 (Fr. 3A~3F). Fr. 3B £kt i (&
fi-HEE 10 1) aifk, HE4&% HPLC & (H
BE-7K 75 1 2B BMAY) 3(31.2 mg).7(16.9 mg).
11 (32.6mg) F114 (18.6mg); Fr.3C LrERFEM
B, LA HEE- SR (90 1 10—>50 1 50) #EAT
BEEEBEML, Deliin s SR AE il CRU0-FEE 1
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D 4itkfg, &% HPLC #i 4% (FEE-/K 65 :
35) BEMLAEY) 4 (86.3 mg). 9 (46.3 mg). 12 (89.2
mg) A1 15 (23.6 mg); Fr. 3D SfdfekEtail o &,

DL - (90 © 10—50 © 50) BEATERFZSRML, ¥k
LR G . CRU-HEE 1D D gifb)E,

FZH %% HPLC #l4% (25K 58 & 42) 534k
A6 (159 mg). 10 (22.5 mg). 13 (13.7 mg)

118 (32.6 mg)-

3 GHEE

EY 1: REGOTLEEH K, mp 188~
189 C, o RMLARTT S SIPHTE; ESI-MS m/z: 256
[M-+H]"; 'H-NMR (400 MHz, CDCl;) ¢: 8.54 (1H,
brs, -NH), 8.47 (1H, s, H-4), 8.10 (1H, d, J = 7.2 Hz,
H-5), 7.59 (1H, s, H-2), 7.49 (1H, d, J = 7.2 Hz, H-8),
7.46 (1H, dd, J= 7.2, 7.2 Hz, H-7), 7.28 (1H, dd, J =
7.2, 7.2 Hz, H-6), 4.06 (3H, s, 1-OCH3), 3.98 (3H, s,
3-COOCH;); "C-NMR (100 MHz, CDCls) &: 168.1
(3-COOCH;), 145.2 (C-1), 139.6 (C-8a), 133.0 (C-1a),
133.0 (C-3), 126.5 (C-7), 123.9 (C-4a), 123.8 (C-5a),
120.9 (C-5), 120.4 (C-6), 116.4 (C-4), 111.4 (C-8),
106.8 (C-2), 55.9 (1-OCHj3), 52.2 (3-COOCH;). LA E
W5 CEkE R A, st am 1A
mukonine.

e 2. REBTLEEMAK, mp 180~
181 C, o RMLERER I SiBHTE; ESI-MS m/z: 226
[M-+H]"; '"H-NMR (400 MHz, CDCl3) J: 8.81 (1H, d,
J=1.6 Hz, H-4), 8.56 (1H, brs, -NH), 8.13 (1H, d, J =
8.4 Hz, H-5), 8.12 (1H, dd, J = 8.0, 1.6 Hz, H-2), 7.45
(1H, d, J=8.0 Hz, H-1), 7.45 (1H, d, J = 8.0 Hz, H-8),
7.42 (1H, dd, J = 8.0, 7.0 Hz, H-7), 7.29 (1H, dd, J =
8.4, 7.0 Hz, H-6), 3.98 (3H, s, 3-OCH3);: "“C-NMR
(100 MHz, CDCly) §: 168.1 (3-COOCH3), 142.5
(C-1a), 140.1 (C-8a), 127.5 (C-2), 126.7 (C-7), 123.4
(C-5a), 123.2 (C-3), 123.0 (C-4), 121.4 (C-4a), 120.7
(C-5), 120.4 (C-6), 111.1 (C-8), 110.3 (C-1), 52.1
(3-COOCH;). LA F%u¥ 5 semrifia s A —5", #
LAY 2 4 methyl carbazole-3-carboxylate .

EY 3. REGBLEEH A, mp 202~
204 C, S RMLEASR N FHTE; ESI-MS m/z: 242
[M-+H]"; '"H-NMR (400 MHz, CDCl;) d: 11.43 (1H,
brs, -NH), 9.91 (1H, s, 3-CHO), 8.12 (1H, s, H-4),
7.47 (1H, d, J = 2.4 Hz, H-5), 7.28 (1H, d, J = 8.4 Hz,
H-8), 7.02 (1H, dd, J = 8.4, 2.4 Hz, H-7), 6.82 (1H, s,

H-1), 3.92 (3H, s, 6-OCH;); "“C-NMR (100 MHz,
CDCly) d: 1952 (3-CHO), 161.1 (C-2), 155.0 (C-6),
146.2 (C-1a), 134.8 (C-8a), 127.5 (C-4), 124.0 (C-5a),
117.9 (C-4a), 115.4 (C-3), 114.5 (C-7), 111.5 (C-8),
103.5 (C-5), 96.9 (C-1), 56.1 (6-OCH3). LA F¥iES
SCHRAREREA Y, Mt &Y 3 N lansine.

WEY 4: REGOLEEHAK, mp 167~
168 C, ot RMALERET S N BHTE: ESI-MS m/z: 226
[M+H]": "H-NMR (400 MHz, CDCl5) 8: 10.04 (1H,
s, 3-CHO), 8.75 (1H, brs, -NH), 8.17 (1H, brs, H-4),
8.10 (1H, d, J= 7.6 Hz, H-5), 7.51 (1H, d, J = 8.0 Hz,
H-8), 7.49 (1H, dd, J = 8.0, 7.2 Hz, H-7), 7.45 (1H,
brs, H-2), 7.31 (1H, dd, J = 7.6, 7.2 Hz, H-6), 4.04
(3H, s, 1-OCH;); "“C-NMR (100 MHz, CDCl;) ¢:
192.1 (3-CHO), 1462 (C-1), 139.6 (C-8a), 134.2
(C-1a), 130.2 (C-3), 126.7 (C-7), 123.7 (C-4a), 123.7
(C-5a), 120.8 (C-5), 120.8 (C-6), 120.5 (C-4), 111.6
(C-8), 103.6 (C-2), 55.9 (1-OCH3). LA L#¥E 5 ik
A FEA —F, #EE A 4 )9 murrayanine.

EM s BELEMmA, mp158~159 C,
4 R AL B0 S5 N B 4 5 EST-MS m/z: 194 [M+H] '
'H-NMR (400 MHz, CDCls) 8: 10.10 (1H, s, 3-CHO),
8.61 (1H, brs, -NH), 8.61 (1H, d, J = 1.6 Hz, H-4),
8.13 (1H, d, J = 8.0 Hz, H-5), 7.98 (1H, dd, J = 8.4,
1.6 Hz, H-2), 7.52 (1H, d, J = 8.4 Hz, H-1), 7.49 (2H,
m, H-7, 8), 7.33 (1H, dd, J = 8.0, 7.6 Hz, H-6);
BC-NMR (100 MHz, CDCl;) 6: 192.1 (3-CHO), 143.5
(C-1a), 140.1 (C-8a), 129.2 (C-3), 127.5 (C-7), 127.1
(C-2), 124.2 (C-4), 123.7 (C-4a), 123.4 (C-5a), 120.9
(C-6), 120.9 (C-5), 111.3 (C-1), 111.1 (C-8). LAL-%
a5 kgAY, Wtk Em 5 N 3-
FH P S e e

EY 6: REGBTLEEHMA, mp 135~
136 C, o RMLARET S SIBHTE; ESI-MS m/z: 224
[M+H]": "H-NMR (400 MHz, CDCl5) 8: 10.07 (1H,
s, 3-CHO), 8.56 (1H, brs, -NH), 8.53 (1H, brs, H-4),
7.94 (1H, dd, J = 8.4, 1.2 Hz, H-2), 7.59 (1H, d, J =
2.4 Hz, H-5), 7.46 (1H, d, J = 8.4 Hz, H-1), 7.37 (1H,
d, J = 8.8 Hz, H-8), 7.12 (1H, dd, J = 8.8, 2.4 Hz,
H-7), 3.94 (3H, s, 6-OCH;); “C-NMR (100 MHz,
CDCl;) 6: 192.0 (3-CHO), 154.9 (C-6), 144.1 (C-1a),
134.8 (C-8a), 128.8 (C-3), 127.8 (C-2), 124.3 (C-4),
123.9 (C-4a), 123.6 (C-5a), 116.4 (C-7), 111.2 (C-1),
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112.1 (C-8), 103.4 (C-5), 56.1 (6-OCH3). YA ¥k 5
SCHR B R A M, MR A Y 6 A 3-HIL
Fa-6-FHAE LR

e 7. BtERMA, mp119~120 C,
o R AL SRR S S FH % 5 ESI-MS m/z: 334 [M+
Na]"; 'H-NMR (400 MHz, CDCl3) &: 7.16~7.24 (6H,
m, H-3'~5', 3"~5"), 6.92 (2H, m, H-2', 6'), 6.64 (2H,
d, J=8.0 Hz, H-2", 6"), 4.61 (1H, d, J = 1.6 Hz, H-6),
437 (1H, d, J=12.4 Hz, H-3), 3.85 (1H, dd, J = 12.4,
4.0 Hz, H-4), 3.52 (3H, s, 6-OCH;), 3.48 (1H, s,
3-OH), 3.39 (1H, dd, J = 4.0, 1.6 Hz, H-5), 3.21 (3H,
s, N-CH3); “C-NMR (100 MHz, CDCly) &: 173.5
(C-2), 1382 (C-1), 136.1 (C-1"), 127.7 ~129.1
(C-2"-6"), 127.1~128.3 (C-2'-6), 93.6 (C-6), 66.9
(C-3), 57.2 (6-OCH3), 48.7 (C-5), 44.1 (C-4), 33.9
(N-CH3). VA F¥ds 5 e ig s A — 80, #k e
WA 7 N lansamide 4.

&Y 8: BtERMA, mp 93~94 C,
R AL AR S5 B BH A4 s EST-MS mi/z: 190 [M+H]s
'H-NMR (400 MHz, CDCl;) 6: 7.89 (1H, d, J = 8.0
Hz, H-8), 7.50 (1H, dd, J = 8.4, 7.2 Hz, H-6), 7.25
(1H, d, J = 8.4 Hz, H-5), 7.16 (1H, dd, J = 8.0, 7.2 Hz,
H-7), 5.97 (1H, s, 5-OH), 3.88 (3H, s, 4-OCHj3), 3.60
(3H, s, N-CH;); *C-NMR (100 MHz, CDCL;) J: 163.8
(C-2), 162.6 (C-4), 139.6 (C-9), 131.2 (C-5), 1233
(C-7), 121.6 (C-6), 114.0 (C-10), 96.4 (C-3), 55.8
(-OCH3), 29.0 (N-CH3)o PA s 5 STk i JE A —
FHUY, W% ENAEY 8 N 4-methoxy-N-methyl-2-
quinolone.

EW 9: REOLEEHMAK, mp 167~
168 C, ot RMLERET S SBHTE; ESI-MS m/z: 234
[M+H]"; "H-NMR (400 MHz, CDCl5) 8: 7.11 (2H, d,
J =84 Hz, H-2, 6), 6.85 (2H, d, J = 8.4 Hz, H-3, 5),
6.36 (1H, q, J = 7.0 Hz, H-12), 5.78 (1H, brs, -NH),
3.78 (3H, s, 4-OCHj3), 3.52 (2H, m, H-8), 2.78 (2H, t,
J=6.5Hz, H-7), 1.77 (3H, s, H-14), 1.72 (3H, d, J =
7.0 Hz, H-13); "“C-NMR (400 MHz, CDCl;) J: 169.5
(C-10), 158.3 (C-4), 131.8 (C-12), 131.1 (C-11), 130.7
(C-1), 129.8 (C-2, 6), 114.1 (C-3, 5), 55.4 (4-OCH3),
41.1 (C-8), 34.8 (C-7), 14.0 (C-13), 12.4 (C-14). L\ |
ol 5 ocirdioE A=, M A 9 N
(E)-N-(4-methoxyphenethyl)-2-methylbut-2-enamide .

WEY 10: REALEEH A, mp 117~

118 C, it BB SN FHME; ESI-MS m/z: 162
[M-+H]"; "H-NMR (400 MHz, CD;0D) 6: 7.55~7.49
(3H, overlapped, H-1, 3, 5), 7.54 (1H, d, J = 15.6 Hz,
H-7), 7.36 (2H, dd, J = 7.8, 7.2 Hz, H-2, 6), 6.57 (1H,
d, J = 15.6 Hz, H-8), 2.83 (3H, s, H-10); "“C-NMR
(100 MHz, CD;0D) 8: 169.3 (C-9), 141.5 (C-8), 136.3
(C-7), 130.8 (C-4), 129.9 (C-3, 5), 128.8 (C-2, 6),
121.7 (C-1), 26.5 (C-10). LA %5 5 SClikifiE 3 A
—F U, MU E A 10 9 (E)-N-H 3 AAERERZ .

&Y 11: BT E A, mp 236~237 C,
o0 R AL BB S B BH P s ESI-MS m/z: 290 [M+
Na]"; 'H-NMR (400 MHz, CDCl;) 6: 7.64 (1H, d, J =
15.6 Hz, H-3), 7.48 (2H, m, H-5, 9), 7.39 (2H, m, H-6,
8), 7.35 (5H, m, H-4'~8"), 6.41 (1H, d, J = 15.6 Hz,
H-2), 6.30 (1H, brs, -NH), 4.94 (1H, ddd, J = 7.8, 7.0,
3.5 Hz, H-2), 3.84 (1H, ddd, J = 14.1, 7.0, 3.5 Hz,
H-1'a), 3.46 (1H, ddd, J = 14.1, 7.8, 5.1 Hz, H-1'B);
BC-NMR (100 MHz, CDCLy) 6: 167.4 (C-1), 141.9
(C-3), 141.9 (C-3'), 134.8 (C-4), 130.0 (C-6"), 129.0
(C-5',7), 128.7 (C-4', 8"), 128.0 (C-5, 9), 128.0 (C-7),
126.0 (C-8, 6), 120.0 (C-2), 74.0 (C-2"), 47.9 (C-1').
DA $de 5 Sk A -3, MR A 1
N N-Q2-F2H-2-28 ¢ ) I RE R i

WEY 12: REOTLEFEHAK, mp 162~
163 °C, o RBLERER I SIBHTE; ESI-MS m/z: 242
[M-+H]"; 'H-NMR (400 MHz, CD;0OD) §: 7.75 (2H,
dd, J = 8.0, 0.8 Hz, H-3', 7'), 7.47 (1H, m, H-5"), 7.41
(2H, m, H-4', 6", 7.05 (2H, d, J = 8.4 Hz, H-4, 8),
6.71 (2H, d, J = 8.4 Hz, H-5, 7), 3.52 QH, t, J = 7.6
Hz, H-1), 2.79 (2H, t, J = 7.6 Hz, H-2); C-NMR (100
MHz, CD;0D) &: 170.2 (C-1), 156.9 (C-6), 135.8
(C-3), 132.5 (C-5"), 131.3 (C-2"), 130.8 (C-4, 8), 128.2
(C-3, 7, 129.5 (C-4', 6'), 116.2 (C-5, 7), 42.9 (C-1),
35.7(C-2). VA FHdE 5 sCifaRig s A — s, i
SEEW 12 N N-2E FFEEES I .

A& 13: AT E R AR ; mp 208~209 C,
5 R AL AR S B FH 1, EST-MS m/z: 403 [M+H]
'H-NMR (400 MHz, CDCl3) &: 7.72 (2H, d, J = 8.4
Hz, H-2', 6"), 7.52 (1H, dd, J = 8.0, 8.0 Hz, H-4"), 7.42
(2H, dd, J = 8.4, 8.0 Hz, H-3', 5'), 7.24~7.31 (5H,
overlapped, H-2"~6"), 7.02~7.16 (5H, overlapped,
H-2""~6""), 4.84 (1H, m, H-5), 4.08 (1H, m, H-2),
3.23 (1H, dd, J = 13.6, 6.4 Hz, H-80), 3.14~3.42 (2H,
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overlapped, H-1a, 1B), 3.07 (1H, d, J = 13.6, 8.4 Hz,
H-8B), 2.77 (1H, dd, J = 13.6, 7.6 Hz, H-9a), 2.69
(1H, dd, J= 13.6, 7.2 Hz, H-9B): *C NMR (100 MHz,
CDCly) 6: 171.1 (C-4), 167.4 (C-7), 137.5 (C-1"),
136.8 (C-1"), 133.6 (C-1'), 132.1 (C-4), 129.5 (C-2",
6"), 129.3 (C-2"", 6"), 128.9 (C-3", 5"), 128.8 (C-3',
5'), 128.6 (C-3"", 5", 127.3 (C-2', 6'), 127.3 (C-4"),
126.7 (C-4""), 63.5 (C-1), 55.3 (C-5), 53.1 (C-2), 38.8
(C-8), 36.9 (C-9). LA 45 5 ks 2 A — 5™,
WL B E W) 13 N aurantiamide.

&Y 14: AETCE R A ; mp 158~159 C,
5 R AL AR S B PR, ESI-MS m/z: 99 [M+-H]';
'H-NMR (400 MHz, CDCLy) &: 3.28 (2H, t, J = 7.2
Hz, H-5), 2.73 (3H, s, N-CH3), 2.25 (2H, t, J = 8.0 Hz,
H-3), 1.92 (2H, tt, J = 8.0, 7.2 Hz, H-4); “C-NMR
(100 MHz, CDCly) &: 175.3 (C-1), 49.6 (C-5), 30.8
(C-3), 29.7 (N-CH3), 17.7 (C-4). VL _EHd 5 SCHki
EHA -, M ELAY 14 4 N-methyl-2-
pyrolidinone.

EW 15 EEHIRGAE (FED; mp 214~
215 C, =&ML BiFAME; ESI-MS m/z: 165 [M+
H]": 'H-NMR (400 MHz, CDCl;) 6: 7.64 (1H, d, J =
16.0 Hz, H-7), 7.53 (2H, d, J = 8.4 Hz, H-2, 6), 6.89
(2H, d, J = 8.4 Hz, H-3, 5), 6.36 (1H, d, J = 16.0 Hz,
H-8); “C-NMR (100 MHz, CDCl;) &: 168.6 (C-9),
159.7 (C-4), 145.1 (C-7), 130.1 (C-2, 6), 126.2 (C-1),
115.9 (C-3, 5), 115.0 (C-8). LA E¥¥i 5 CikikiE
FAR Y, WA 15 NEER.

&M 16: R CHARY): ESI-MS m/z: 249
[M-+H]"; '"H-NMR (400 MHz, CDCls) 6: 6.37 (1H, s,
H-7), 4.60 (1H, d, J = 1.2 Hz, H-9a), 4.40 (1H, d, J =
1.2 Hz, H-9B), 3.91 (3H, s, 8-OCH3), 3.87 (3H, s,
6-OCHs), 3.74 (1H, q, J = 6.8 Hz, H-4), 2.08 (3H, s,
H-11), 1.33 3H, d, J = 6.8 Hz, H-10); ">C-NMR (100
MHz, CDCly) 6: 163.1 (C-6), 161.6 (C-8), 160.0
(C-1), 157.0 (C-3), 144.6 (C-4a), 113.8 (C-5), 103.7
(C-8a), 93.8 (C-7), 93.6 (C-9), 56.2 (8-OCH3), 55.7
(6-OCHy), 35.7 (C-4), 21.2 (C-10), 10.1 (C-11), BAF
o 5 SRk IRE R A S, M A 16 N
6,8-dimethoxy-4,5-dimethyl-3-methyleneisochromanl-
oneo.

EW17: AEEPIRGEE (FEED; mp 148~
149 °C, ESI-MS m/z: 217 [M+H]": 'H-NMR (400

MHz, CDCl;) o: 7.81 (1H, d, J = 9.6 Hz, H-4), 7.68
(1H, d, J= 2.2 Hz, H-2"), 7.38 (1H, s, H-5), 6.85 (1H,
d, J = 2.2 Hz, H-3"), 6.40 (1H, d, J = 9.6 Hz, H-3),

4.33 (3H, s, 8-OCH3); "C-NMR (100 MHz, CDCls) 6

160.6 (C-2), 146.8 (C-7), 146.8 (C-2'), 144.6 (C-4),

144.5 (C-8a), 133.0 (C-8), 126.2 (C-6), 116.7 (C-4a),

1149 (C-3), 113.0 (C-5), 106.9 (C-3), 61.5

(8-OCH3). A ¥l 5 ekl S A — 5™, ik

EWEY 1T N 8-FEIEAMT R % .

EY18: W IR AR IRk SN

5 ESI-MS m/z: 197 [M+H]+: 'H-NMR (400 MHz,

CDCly) d: 5.72 (1H, s, H-7), 4.15 (1H, m, H-3), 2.55

(1H, ddd, J = 11.6, 4.6, 2.2 Hz, H-40), 2.02 (1H, ddd,

J =128, 4.6, 2.2 Hz, H-2a), 1.60 (3H, s, H-11), 1.52

(1H, dd, J = 11.6, 4.6 Hz, H-4p), 1.35 (1H, dd, J =

12.8, 11.6 Hz, H-2B), 1.32 (3H, s, H-10), 1.27 (3H, s,

H-9); "C-NMR (100 MHz, CDCly) J: 181.7 (C-8),

172.1 (C-6), 112.7 (C-7), 87.0 (C-5), 64.3 (C-3), 49.3

(C-2), 47.5 (C-4), 34.9 (C-1), 29.7 (C-10), 25.3 (C-11),

24.8 (C-9). LA LM 5 SCipifi B A— 5, %

ENEY) 18 Jy 5 B NS
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