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Chemical constituents from stems of Clausena lansium

LIU Jie, LI Chuang-jun, YANG Jing-zhi, MA Jie, ZHANG Dong-ming
State Key Laboratory of Bioactive Substance and Function of Natural Medicines, Institute of Materia Medica, Chinese Academy of
Medical Sciences and Peking Union Medical College, Beijing 100050, China

Abstract: Objective To study the chemical constituents from the stems of Clausena lansium. Methods The chemical constituents
were separated and purified by macroporous resin, silica gel, ODS column chromatography, Sephadex LH-20, and preparative HPLC.
Their structures were determined by the analyses of ultraviolet spectrum, mass spectrum, and nuclear magnetic resonance spectroscopy.
Results Fifteen compounds were isolated from the n-BuOH fractions of 95% ethanol extract from the stems of C. lansium, and their
structures were identified as 1,1',1”,1",1""-tricontane lactam (1), 4-hydroxy-2,6-dimethoxyphenyl 6'-O-syringoyl-B-D-
glucopyranoside (2), 4-hydroxy-2,6-dimethoxyphenyl 6’-O-vanilloyl-B-D-glucopyranoside (3), 4-hydroxymethyl-2-methoxyphenyl-
6'-O-syringoyl-p-D-glucopyranoside (4), 4-hydroxy-2-methoxyphenyl-6-O-syringoyl-B-D-glucopyranoside (5), syingin (6), coniferin
(7), 3,4,5-trimethoxyphenyl-O-B-D-glucopyranoside (8), tinotuberide (9), trans-isoconiferin (10), phenethyl-O-B-D-glucopuranoside
(11), araliopsine (12), geibalansine (13), integriquinolone (14), and y-fagarine (15). Conclusion Compounds 1—14 are isolated from
this plant for the first time, compounds 1—11 are isolated from the plants of genus Clausena L. for the first time, and compound 1 is a
new natural product.
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BT A 22 853 AR SR BB 2R A I LR
IE T A G BEAT T RGBT, M
RO EAFE] 15 M AW, 0wl 1,100,171, 1
=N ABE (1,17,17,1"",1""-tricontane lactam,
D). 4-F23E-2,6- ALK} -6'-0- 5% T 7 Iik-B-D-
NEL IR #67 %5 B - (4-hydroxy-2,6-dimethoxyphenyl-6'-
O-syringoyl-B-D-glucopyranoside, 2). 4-f2%t-2,6-
= AR R ) -6/-O- i T -B-D- L W ] 25 B
( 4-hydroxy-2,6-dimethoxyphenyl-6'-O-vanilloyl-B-D-
glucopyranoside, 3). 4-F%H13E-2-H 5 L K 1y-6'-O-
2T A Wt -B-D- NIk g i 45 8% 17 (4-hydroxymethyl-
2-methoxyphenyl-6"-O-syringoyl-p-D-glucopyranoside,
4). 4-F2HE-2- HER SR -6-0- 58 T & IE-B-D-NIL i
HIZHEEF (4-hydroxy-2-methoxyphenyl-6-O-syringoyl-
B-D-glucopyranoside, 5). 2T &1 (syingin, 6).
FARAEF (coniferin, 7). 3,4,5-— 4L KN-O-B-D-
ntk R AE 45 B EF C 3,4,5-trimethoxyphenyl-O-B-D-
glucopyranoside, 8). tinotuberide (9). (E)-FFHaHl1
¥ (trams-isoconiferin, 10). K Z3E-O-B-D-HL i Fi
% Wi (phenethyl-O-B-D-glucopuranoside, 11)+
araliopsine (12). geibalansine (13). 4%k 17 i
(integriquinolone, 14). y-{E#{ik (y-fagarine, 15),
Horr, (a9 1~14 55 AR h oy 25133,
WE 1~11 AE RN LEED 75 S5 2, s
Y1 EIRRIR b oy e 43 3.
1 X5

R A (Aglient 1100, ZHECRHE A
M2y 7]); Mercury-400 A1 Bruker AVIIIHD 600,
VNS-600 #2344 R il & ARt R4 i
TP IRATD, B C-605 B JOB U .
C-635 BURT IS . C-615 ZUFEHI T, C-660 ZUMRY
WhEds . HEFERLIT. C-690 Y B A5 kE (560
mm X 60 mm); &AL (LC-6AD, HAL
HAFD; AHEEL (YMC-ODS Cig 50 um, HA
YMC A#]); Sephadex LH-20 (3E[E GE A #]); il
#%AE (YMC ODS-A Cjg, 250 mmX20 mm, 5 pm);
RO NS GFase AEEE IS I EERE (100~2004
200~300~ 300~400 H, ¥ SR TARAD;

PRP-512A #4/lg (AL st KFHAERMH R AR A F]D;
Ol . 20 (351 Fisher 23w ) 43 b4l H S
S (E 2R 2R R A D,

B ZERCR BT PEAIN 2N AR R g T
TR 58 W Y Clausena lansium Lour. Skeels
FITHE2E ke . B (ID-S-2320) 7751 [ B2 24
2Bt 2P 5T
2 ERESE

TR0 35 B2 2545 200 kg, WrHE G T 95% £ %
(1000 L) [HIA4EHL 3 ¥k, &Rk 2h, &L EA IR
BRI IR G 15 o« B B IR AT /K, ki
MBS CWR IE T A 1F T RESRAT (850 g) 28
KAL B E (HPD-100) FE43 8 (K-95% Lk
i), L9339 (A~C). A 414y (182 g)
ARG (100~200 H, 2 000 g, 12
emX 80 cm) 43 &, DL f-HIEE-7K (90 1:0.1, 8 :
2:03.7:3:05.6:4:04) HATERRESER, I
4l TLC til & HAHl 7y, JE132) 18 A4l
(A1~A18), H A4 Ll EHIA WA (20%~
45% LI 6 h) 738, 193] 22 Ny (A4-1~
A4-22). A4-9 I AEIE (12%0F) T4l
th, HBEMLEY 10 (4 mg). A4-11 HE—FiEid
Sephadex LH-20 735, P&l & @A (14%4
) BT 21k, BEMAY 1 (14 mg) F1 2 (12 mg).
Ad-11 LB G (6% 5 HHiraitk, 15
FULAY 3 (11 mg) Al 4 (23 mg). A5 it K
PWAH (20%~45%FHBESEMN 6 h) 4325, 733 10
ANy (A5-1~A5-10). A5-4 HE— B &Rk i
I, REHEHSBAREE (10%85) S T4
th, BEMLEY 12 (9 mg). A5-6 &l A
(10% &) Ht T4k, H2EEE% 11 (6 mg). A6
283 vp A5 T (20%~50% T EEBERE 6 h) 2355,
35 16 MY (A6-1~A6-16). A6-10 21|45 W AH
ik (8% HHAT4i, 1FEMLEY 7 (12 mg)
A8 (8mg). A7 i hERFE />, LA -
M- 7K RGN VWA A 2 8 N7 (AT-1~AT-8)
A7-1 Zh 5B (20%~45% I EEVERL 6 h) 2y
B, 43 17 M (A7-1-1~A7-1-17). AT7-1-2
AR SBAORE (9% #HiT4ith, BEtkE
Y5 (5mg). A7-2 & il &HAH (20%~45%H
BELEIE 6 hD AT /02, #3820 N5 (AT7-2-1~
A7-2-20). 7-2-5 FAGISHAHEANE (8% i
1T4litk, BEHLEM 13 (11 mg). A7-2-9 %4
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Tob e A £, 3 FHEE S Sephadex LH-20 43 &, ARG 4
FIAR RS (12%205) T4k, HRLEY
9 (7Tmg). A7-3 & RHl&HAH (20%~45% F
Vel 6 h) HHATES, 193] 24 NS (AT-3-1~
A7-3-24). A7-3-13 ZLHlEWAREE (9% 3t
fralith, {REMLEY 6 (3mg). B4 (203 g)
gnthEE e, DS, BEROEE. E TR, N
Ml FR A R A FREAT VR, ek A 4 Js 645 2
5 M4 (B1~B5). Bl %4 PRP-512A MR/ 5
(35%~100% L BE) 4y Esf3 2] 10 N4> Bl-1~
B1-10. B1-3 #f— &5 i AR £ (35%~60%
FEEBENL 6 h), 7531 18 N414) (B1-3-1~B1-3-18).
B1-3-5 Ht—D 2L i Sephadex LH-20 Fl| £k
FHE AT 24k (28% 2 1), 13214657 13 (4 mg)
A1 14 (22 mg), B1-3-8 M — D& it hk A (i (28%
CITE) M B k3T 4y B lidh, 132G
15 (12 mg). B3 2 PRP-512A BHIE 3 25 (35%~90%
L) 4y 85435 5 NSy B3-1~B3-5. Bl-1 #F—3
23t ke Sephadex LH-20 A s AH A (438 70 2, il %
WA (10%15), BEEY 1 (Tmg).
3 gL E

WEY 1. AR, M4 HR-ESI-MS M43 3L
IRy T 8 565.126 4, HEW > 70N
C30HssNsOs, AHIFIE X 6. 'H-NMR (400 Hz,
DMSO-dg) HHHHIL 11 MEE S, Hr 6773 (1H, t,
J=5.7 Hz) NIEEE)R ¥ ERESES, §3.01 (2H,
q,J=6.4Hz) 45 NH AHZER)F I, §2.02 2H,t,
J=7.1Hz) KI5 COMEMWFHFEE, LA 3 AT
F155 6 1.47 (2H, m), 6 1.36 (2H, m), 0 1.22 (2H,
m). C-NMR (100 Hz, DMSO-de) HHiF 6 ikl
S, BRIGEEE S [0c 171.8 (CONH)] 4F, HAH
BN SRS 5 (Oc 25.1, 25.9, 28.9, 35.4, 38.2).
M NMR FHE#HENA 1 5 FHRAE DR
(CeHINOD, (HE it Bokiztb 5% 130k
C30HssNsOs, X ULHHIZAL Y0 W lERE, H 5 ANt
N A FRRI B, Wd S o FEsECR e R
R RS L0l 5 SCpkgia i A 55,
MO ENE 1 A L1171 - = LB

Y 2: WO A. 'HANMR (400 MHz,
DMSO-d) 6: 6.01 (2H, s, H-3, 5), 4.67 (1H, d, J=7.6
Hz, H-1), 3.23 (3H, m, H-2', 3, 4/, 3.38 (1H, m,
H-5'), 4.49 (1H, m, H-6'a), 4.15 (1H, m, H-6'b), 7.12
(2H, s, H-2", 6"), 3.76 (6H, s, 3", 5"-OCHj3), 3.60 (6H,

s, 2, 6-OCH3); "“C-NMR (100 MHz, DMSO-d) 9
127.3 (C-1), 154.1 (C-2, 6), 93.7 (C-3, 5), 153.3 (C-4),
103.5 (C-1'), 74.1 (C-2"), 76.2 (C-3"), 70.2 (C-4"), 74.1
(C-5"), 64.0 (C-6"), 127.3 (C-1"), 107.0 (C-2", 6"),
153.3 (C-3", 5"), 147.6 (C-4"), 165.5 (C-7"), 56.0 (2,
6,3", 5"-OCHs). L b-¥df 5 ek LA 5,
WM ENAEY 2 N 478 5E-2,6- - AR E-6"-0-
B WE-B-D-NH I 4 A B

&Y 3. B AR, 'TH.NMR (400 MHz,
DMSO-dg) 6: 6.03 (2H, s, H-3, 5), 4.65 (1H, d, J=5.6
Hz, H-1'), 3.23 (3H, m, H-2, 3, 4, 3.38 (1H, m,
H-5'), 4.48 (1H, dd, J = 11.7, 2.1 Hz, H-6"), 4.09 (1H,
dd, J = 11.7, 6.6 Hz, H-6"), 7.33 (1H, d, J = 2.0 Hz,
H-2"), 7.30 (1H, dd, J = 8.4, 2.0 Hz, H-6"), 6.83 (1H,
d, J = 8.4 Hz, H-5"), 3.77 (3H, s, 3"-OCHj3), 3.60 (6H,
s, 2, 6-OCH3); "“C-NMR (100 MHz, DMSO-dy) o:
127.1 (C-1), 154.1 (C-2, 6), 93.6 (C-3, 5), 153.3 (C-4),
103.4 (C-1"), 74.1 (C-2"), 76.3 (C-3"), 70.2 (C-4"), 74.0
(C-5"), 63.8 (C-6"), 127.1 (C-1"), 112.5 (C-2"), 147.5
(C-3"), 153.3 (C-4"), 115.3 (C-5"), 123.7 (C-6"),
165.5 (C-7"), 57.0 (2, 6-OCHj3), 55.6 (3"-OCH3). L |
s 5 SCrIE A8, WA 3 Ok 4-
FRHE-2,6- — FAR L DK Y -6"-O- 7 B [ -B-D- ALk R 71 45
BT o

WY 4: TR AR. "TH.NMR (400 MHz,
DMSO-dg) 6: 6.92 (1H, s, H-3), 6.56 (1H, d, J = 8.0
Hz, H-5), 6.99 (1H, d, J = 8.0 Hz, H-6), 4.36 (2H, s,
H-7), 4.74 (1H, d, J = 6.4 Hz, H-1"), 3.25~3.70 (4H,
m, H-2', 3", 4, 5", 417 (1H, dd, J = 11.2, 7.6 Hz,
H-6'a), 4.60 (1H, dd, J = 11.2, 2.1 Hz, H-6'b), 3.73
(3H, s, 2-OCH3), 3.77 (6H, s, 3", 5"-OCHj3), 7.19 (2H,
s, H-2", 6"); 3C-NMR (100 MHz, DMSO-dg) J: 145.6
(C-1), 149.1 (C-2), 111.5 (C-3), 136.8 (C-4), 118.7
(C-5), 1152 (C-6), 63.1 (C-7), 100.3 (C-1"), 77.1
(C-2), 73.6 (C-3"), 70.7 (C-4'), 74.4 (C-5'), 64.6
(C-6"), 119.4 (C-1"), 107.6 (C-2", 6"), 148.1 (C-3",
5"), 141.7 (C-4"), 165.9 (C-7"), 56.0 (2-OCHj), 56.6
(3", 5"-OCHs). A L-¥d 5 ek g LA —s',
WS EAY) 4 8 4-F2 HBE-2-H AU LR -6-O- %
A - B-D-NH T R AR

WY 5. TR K. 'TH.NMR (400 MHz,
DMSO-de) d: 6.34 (1H, d, J = 2.0 Hz, H-3), 6.01 (1H,
dd, J = 8.0, 2.0 Hz, H-5), 6.84 (1H, d, J = 8.0 Hz,
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H-6), 4.74 (1H, J = 7.2 Hz, H-1), 3.20~3.63 (4H, m,
H-2', 3", 4, 5"), 4.16 (1H, dd, J = 11.2, 8.0 Hz, H-6"a),
4.56 (1H, dd, J = 11.2, 2.1 Hz, H-6'b), 7.18 (2H, s,
H-2", 6"), 3.65 (3H, s, 2-OCH3), 3.76 (6H, s, 3",
5"-OCH;); "C-NMR (100 MHz, DMSO-dq) &: 139.7
(C-1), 150.3 (C-2), 101.4 (C-3), 153.2 (C-4), 106.2
(C-5), 117.3 (C-6), 101.6 (C-1"), 73.7 (C-2"), 77.0
(C-3), 70.7 (C-4"), 74.3 (C-5"), 64.6 (C-6"), 119.3
(C-17), 1107.5 (C-2", 6"), 148.1 (C-3", 5"), 141.8
(C-4"), 1659 (C-7"), 560 (2-OCHs3), 56.5 (3",
5"-OCHj). LA ¥ 5 ocmfis A 50, s e
WA 5 2 4-F23E-2- SR -6-0-5% | & -B-D-
LR 47 2 B

&Y 6: F{FAK. 'HINMR (400 MHz,
DMSO-dg) 6: 6.70 (2H, s, H-2, 6), 6.44 (1H, d, J =
16.0 Hz, H-7), 6.31 (1H, dt, J = 16.0, 5.0 Hz, H-8),
4.08 (2H, brd, J = 5.0 Hz, H-9), 4.89 (1H, d, J = 7.8
Hz, H-1'), 2.99~3.58 (6H, m, Glc-H), 3.73 (6H, s, 3,
5-OCH;); "*C-NMR (150 MHz, DMSO-dg) &: 132.5
(C-1), 104.5 (C-2, 6), 152.7 (C-3, 5), 133.8 (C-4),
130.2 (C-7), 128.4 (C-8), 61.5 (C-9), 102.6 (C-1'),
74.2 (C-2"), 76.6 (C-3"), 69.9 (C-4"), 77.2 (C-5"), 60.9
(C-6"), 56.4 (3, 5-OCH3). LA Hdi 15 ek i Fe A
Bl MU EAY) 6 KT Y.

& 7. AFAK. 'HINMR (400 MHz,
DMSO-dg) 6: 6.97 (1H, dd, J = 8.4, 1.2 Hz, H-2), 6.91
(1H, d, J = 8.4 Hz, H-5), 7.19 (1H, d, J = 1.2 Hz, H-6),
6.44 (1H, d, J = 16.0 Hz, H-7), 6.23 (1H, dt, J = 16.0,
5.0 Hz, H-8), 4.08 (2H, brt, J = 5.0 Hz, H-9), 4.94
(1H, d, J = 6.8 Hz, H-1"), 3.16~3.69 (6H, m, Glc-H),
3.75 (3H, s, -OCH3); >C-NMR (150 MHz, DMSO-dj)
5: 129.9 (C-1), 112.5 (C-2), 148.4 (C-3), 146.6 (C-4),
112.9 (C-5), 120.2 (C-6), 128.6 (C-7), 128.4 (C-8),
61.7 (C-9), 100.5 (C-1'), 73.2 (C-2"), 76.9 (C-3"), 69.7
(C-4"), 77.0 (C-5"), 60.6 (C-6"), 55.7 (-OCH3). LA %idi
SRR A S, MO T IR

&Y 8: Ak A. 'H-NMR (400 MHz,
DMSO-dg) 6: 6.38 (2H, s, H-2, 6), 4.77 (1H, d, J =
7.4, H-1"), 3.10~3.75 (6H, m, H-2"~6"), 3.73 (6H, s,
3,5-OCH3), 3.58 (3H, s, 4-OCHs3); "*C-NMR (150
MHz, DMSO-d) 6: 154.4 (C-1), 94.8 (C-2, 6), 153.5
(C-3, 5), 132.8 (C-4), 101.5 (C-1"), 73.7 (C-2), 77.7
(C-3)), 70.6 (C-4"), 77.3 (C-5), 60.6 (C-6"), 60.6

(4-OCH3), 56.2 (3, 5-OCH3). L %di 5 SCilikfiE
A0, S B AL S 8 Ny 3.,4,5- = AR LA -1-
O-B-D- L 8 2 Bl -

WwEw 9: FEMA. 'HNMR (400 MHz,
DMSO-dg) d: 4.11 (2H, d, J = 5.0 Hz, H-1), 6.33 (1H,
dt, J = 15.9, 4.9 Hz, H-2), 6.46 (1H, d, J = 15.9 Hz,
H-3), 6.73 (2H, s, H-2', 6'), 491 (1H, d, J = 7.0 Hz,
H-1'), 3.03~3.65 (6H, m, H-2"~6"), 3.77 (6H, s, 3,
5-OCH3), 3.77 (2H, s, 1-OCH,); ">C-NMR (150 MHz,
DMSO-dg) 6: 61.4 (C-1), 128.9 (C-2), 130.6 (C-3),
134.3 (C-1'), 104.9 (C-2/, 6'), 153.2 (C-3', 5'), 133.0
(C-4"), 103.0 (C-1"), 74.6 (C-2"), 77.7 (C-3"), 70.4
(C-4"), 77.0 (C-5"), 61.9 (C-6"), 56.8 (3, 5-OCHj),
56.8 (1-OCH,). LA b $ds 5 Sk i S A —5,
WL AL EY) 9 4 tinotuberide

&M 10: A K. '"HINMR (400 MHz,
DMSO-dg) J: 7.02 (1H, d, J = 2.0 Hz, H-2), 6.72 (1H,
d, J = 8.1 Hz, H-5), 6.52 (1H, dd, J = 8.1, 2.0 Hz,
H-6), 6.52 (1H, d, J = 15.9 Hz, H-7), 6.17 (1H, dt, J =
15.9, 6.0 Hz, H-8), 439 (1H, dd, J = 13.3, 5.4 Hz,
H-9a), 4.16 (1H, m, H-9b), 4.20 (1H, d, J = 7.8 Hz,
H-1"), 2.99~3.69 (6H, m, H-2"~6"), 3.78 (3H, s, 3-
OCHs); "“C-NMR (150 MHz, DMSO-dg) d: 128.0
(C-1), 109.8 (C-2), 147.7 (C-3), 146.5 (C-4), 115.4
(C-5), 119.7 (C-6), 131.9 (C-7), 123.0 (C-8), 68.8
(C-9), 102.0 (C-1"), 73.5 (C-2'), 76.9 (C-3"), 70.1
(C-4"), 76.7 (C-5"), 61.1 (C-6"), 55.6 (3-OCH3). LA ¥k
o S SckEREA ST, SRS 10 D (B)-
SERARIET o

a1 AEKAK. 'HANMR (400 MHz,
DMSO-dg) : 7.18~7.29 (5H, m, H-2~6), 2.84 (2H,
m, H-7), 3.65 (2H, m, H-8), 4.18 (1H, d, J = 8.0 Hz,
H-1'), 3.01~3.15 (4H, m, H-2'~5"), 3.43 (1H, m,
H-6'a), 3.93 (1H, m, H-6'b); "“C-NMR (150 MHz,
DMSO-dg) d: 138.7 (C-1), 128.3 (C-2, 6), 129.0 (C-3,
5), 126.1 (C-4), 69.5 (C-7), 35.7 (C-8), 102.9 (C-1"),
73.5 (C-2'), 76.8 (C-3"), 70.1 (C-4"), 77.0 (C-5'), 61.1
(C-6") LA %t 5 e s A — 5™, #es et
AW 11 N IR L F-O-B-D- L 2 T

& 12: A K. '"HINMR (400 MHz,
DMSO-dg) d: 7.69 (1H, d, J = 7.8 Hz, H-5), 7.62 (1H,
m, H-6), 7.26 (1H, t, J = 8.0 Hz, H-7), 7.52 (1H, d, J =
8.0 Hz, H-8), 2.99 (1H, d, J=9.2 Hz, H-10), 4.81 (1H,
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t,J=9.2 Hz, H-11), 1.14 3H, s, H-13), 1.17 (3H, s,
H-14), 3.56 (3H, s, N-CH;); “C-NMR (150 MHz,
DMSO-dg) 6: 140.5 (C-1), 162.1 (C-2), 112.1 (C-3),
160.5 (C-4), 121.9 (C-5), 122.9 (C-6), 131.5 (C-7),
115.5 (C-8), 108.4 (C-9), 28.8 (C-10), 91.7 (C-11),
70.6 (C-12), 25.1 (C-13), 26.0 (C-14), 29.1 (N-CH3).
DA $eds 5 ScpkapoE 2 A8, M et A 12
A araliopsine.

& 13. Ak A. 'THANMR (400 MHz,
DMSO-dq) 6: 8.13 (1H, d, J = 8.0 Hz, H-5), 7.30 (1H,
t, J = 7.2 Hz, H-7), 7.60~7.66 (2H, overlap, H-6, 8),
3.64 (2H, dd, J=17.8, 5.4 Hz, H-9), 4.54 (1H, t,J=7.8
Hz, H-10), 4.23 (3H, s, 4-OCHs), 1.18 (6H, s, H-12,
13), 137 3H, s, -CH;); "“C-NMR (150 MHz,
DMSO-dg) 6: 169.1 (C-2), 102.6 (C-3), 157.4 (C-4),
119.4 (C-4a), 121.7 (C-5), 122.9 (C-6), 129.3 (C-7),
126.3 (C-8), 147.0 (C-8a), 28.2 (C-9), 70.11 (C-10),
85.9 (C-11), 25.9 (C-12), 24.7 (C-13), 58.1 (4-OCH3).
DA 5 Sk S A — 80, #s et A 13
4 geibalansine.

EY 14: A K. '"HANMR (400 MHz,
DMSO-ds) d: 5.98 (1H, s, H-3), 7.22 (1H, d, J = 2.8
Hz, H-5), 7.10 (1H, dd, J = 2.8, 9.2 Hz, H-7), 7.34
(1H, d, J = 9.2 Hz, H-8), 3.51 (3H, s, N-CH3), 3.90
(3H, s, 4-OCH3); "“C-NMR (100 MHz, DMSO-dq) &
161.8 (C-2), 96.5 (C-3), 161.3 (C-4), 116.4 (C-4a),
116.0 (C-5), 152.1 (C-6), 106.8 (C-7), 120.8 (C-8),
132.8 (C-8a), 28.6 (N-CHs3), 56.1 (4-OCH3). LA _EX#s
5 chiE A -5, A 14 A%
WS ] o

E 15 A A. '"H-NMR (400 MHz,
DMSO-d) 6: 7.77 (1H, d, J = 8.5 Hz, H-5), 7.39 (1H,
t,J=8.1 Hz, H-6), 7.18 (1H, d, J = 7.6 Hz, H-7), 8.06
(1H, d, J = 2.8 Hz, H-a), 7.48 (1H, d, J = 2.8 Hz,
H-B), 4.44 (3H, s, 4-OCH3), 3.95 (3H, s, 8-OCH;):
PC-NMR (150 MHz, DMSO-dq) J: 156.3 (C-2), 103.5
(C-3), 162.6 (C-4), 119.0 (C-4a), 113.6 (C-5), 123.6
(C-6), 108.4 (C-7), 154.3 (C-8), 136.7 (C-8a), 144.6
(C-0), 105.4 (C-B), 59.5 (4-OCHj3), 55.6 (8-OCH;). LA
O SRR B A B, et A 15
h y-TE AR, -
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