* 1480 - ¢ £ % Chinese Traditional and Herbal Drugs 55 47 % £ 9 #i 2016 £ 5 A

INERERUERDR

BFAE K, B6E, Bk, L i, kA
JE M FNEE 228 v [E R 2R B 25 ST RARZGTE Y R 5 Ih R B X A 9=, JE5 100050

B B BM WREERMEY/NE R Clausena emarginata ZENMER Sy . Tk IR RILW G, RERHE (%, RAHK:@
T B B L R R S €3 VRN NI B ZE I S R AT B, A AR AT Al Ak, BRSNS B A
WESEARPE S5 7 I S R B G5 o WD SRAG G 11 12 IR R TE T . S8R M/NEE R 2510 95% LI B A 1Y) A7 il ok
FIPAEE 2 NP RO 152 16 MEEY), /3% %N 1H-indole-3-carboxaldehyde (1), E-N-benzoiltiramine (2). £EZ X
FARAEE (3). tortoside A (4). HiMIZE (5). evofolin B (6). 2,3,54-PUtHE —F 24%5-2-0-B-D-F AL (7). HIEMEH
A (8. 3-HIEMHEM (9). murrayafoline A (10). clausine Z (11). indizoline (12). clausenaline B (13). mafaicheenamine
A (14). dictamnine (15) FFEFNG (16). £ L&YW 1~8 AEIXKMNZBEMT HEER, (bW 1~16 NEXRMNiZ
Yo AR AW 110 R 12 X BERR PC12 4By BF — 5 s R 1E A

KRR AN REXURMERE; WiDlE; SRS A FEANR: MR ENE

RESES: R284.1 XHEFRERD: A XE/HRS: 0253 -2670(2016)09 - 1480 - 06

DOI: 10.7501/j.issn.0253-2670.2016.09.005

Chemical constituents from stems of Clausena emarginata
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Abstract: Objective To investigate the chemical constituents from the stems of Clausena emarginata. Methods The compounds
were isolated by macroporous resin, silica gel, ODS column chromatography, Sephadex LH-20, reversed-phase MPLC, and then
purified by preparative HPLC. Their structures were determined by the analysis of ultraviolet spectrum, mass spectrum, and NMR
spectrum. Neuroprotective activities of compounds 11 and 12 were initially investigated. Results Sixteen compounds were isolated
from the petroleum ether and acetone fractions of 95% ethanol extract of the stems of Cl. emarginata, and their structures were
identified as 1H-Indole-3-carboxaldehyde (1), £-N-benzoiltiramine (2), dehydrodiconiferyl alcohol (3), tortoside A (4), zhebeiresinol
(5), evofolin B (6), 2,3,5,4-tetrahydroxystilbene-2-O-B-D-glucopyranoside (7), echipuroside A (8), 3-methylcarbazole (9),
murrayafoline A (10), clausine Z (11), indizoline (12), clausenaline B (13), mafaicheenamine A (14), dictamnine (15), and honokiol
(16). Conclusion Compounds 1—S8 are isolated from the plants of genus Clausena L. for the first time, compounds 1—16 are isolated
from this plant for the first time. Compounds 11 and 12 show the neuroprotective activity against rotenone induced PC12 cell
damage.
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2 MNP B 22 B 5 2 EEVEREAT T R G
WHFt. W R AL R AR Gt . REARE (i,
RN F o T EReEN NI v € | B T EREENG 5% NN
WEEDEATE 16 MUeEW, alEEN
1H-indole-3-carboxaldehyde ( 1 ) . E-N-benzoil-
tiramine (2). ZE XA AEE (dehydrodiconiferyl
alcohol, 3). tortoside A (4). #7 Ul & (zhebeiresinol,
5). evofolin B (6). 2,3,5,4"-PU§2IE — 2K 2.)-2-O-B-D-
W %) MR ( 2,3,5,4-tetrahydroxy-stilbene-2-O-B-D-
glucopyranoside, 7)+ K16 261 A (echipuroside
A, 8). 3-H KM (3-methylcarbazole, 9).
murrayafoline A (10). clausine Z (11). indizoline
(12). clausenaline B (13). mafaicheenamine A (14).
dictamnine (15) FIAIEFME C(honokiol, 16). JiHr
WEY 1~8 NEXRNZEED T ERE, E
Y 1~16 E XM ZED T EAFE] . 245 PREVE TR
R RAE Y 11 A0 12 X R PC12 21
BEA — AR E
1 EFES5HH

Aglient 1100 /=1 AR LG, ZHEICRHE AR
/~ 7] ; Mercury-400 A1 Bruker AVIITHD 600+ VNS-600
BRGSO R e G LA A
IRATD, Bfr C-605 L —Johh EEMUAHAR . C-635
Frllgs . C-615 BZEHIH I, C-660 HLIH ) IEES
BEFEELTG. C-690 BB (oAt (560 mmX 60 mm);
HIS AN B TEIL (LC-6AD, HAEEATFD; &AH
R (YMC-ODS Ci3 50 pm, HA YMC A#));
Sephadex LH-20 (3[E GE A#); #l#&+: (YMC
ODS-A Cig, 250 mmX20 mm, 5 pm); /2 i
TS GFosq AR 35 HIRER (100~200. 200~300-
300~400 H, #HHB#EEELTHRAR); HPD-100
RURAUM AR QB = B TAHBR AR (igal
. 2N (32HE Fisher AF]D); o Arai g, &4
CEZE R ARF AR AR,

ANBE BT 2010 4 8 R H = B P XURAN, 22
] R 27 e 78 R hie 4 4 40 ol A 5t 5 BT 9 B S E
Clausena emarginata Huang )T HERZER, HirA
(ID-22254) A5 T E R FREEGE 2V TR A % o

2 RESESE

NP 18 kg, THEREE, H 95%ZEEm
PElRIREL 3 WK, BRI 2 h, $REURZIIE RS, 15
FRE 570 go 95% LIETRIUY)IR B @ i A
B, A EE . FAT BEER OB TAEH. PIER-
LB (11D LFE. CBE-K (101 5. H
O IR R B AL (45 @) i RERAE B E (200~
300 H, 600g) 775, LA CLE-BERE 0 (20 01,
9:1, 8:2. 7:3. 6:4. 5:5) HATEELM,
e E T EE MR o ARHE TLC (i & IR 2y, 3
B3 7 ANy (AL~AT). Hf A3 (32g) &I
JCE ODS #4358 (60%~100% F L), 152 15
NS (A3-1~A3-15), A3-4 Ll & ik 4T
aifk, (75%HED, 1F2HEY 9 (4 mg) H110 (10
mg). A5 (9.5 g) &L EHISHEAHTE (60%~
100% FH EEBEME 6 h), £33 8 AN 53 (A5-1~A5-8),
A5-3 (1.8 g) i fERAF G (FER H, 180 ),
BELWEH SR (13%FE), BELED
15 (10 mg); AS-5 43t Sephadex LH-20 40 & (f4
EE-S0-HEE 5050 1), A H ARk
(63%HE), ilfFEHLE 1 (13 mg) 12 (4
mg); AS5-7 it Sephadex LH-20 7325 Cf1 k-5
fi-HEE 50501, BAELHIERAHLAgNL (40%2
), A EEE 2 (3mg). 13 (3mg) Al 14
(8 mg)o HERPEILERNL (65 g) Zid KLU B4 i
(HPD-100) 438 (UK-95%ZFEWEM), 155 5
MNMHS (B1~B5). Hr B3 Skt s, L
S B, 753 10 NS (B3-1~B3-10),
B3-2 A7k ODS M4, 285 4 i il £ VA
(55%HEE) 2iith, BEMHAY 11 (25 mg) 1 16
(11 mg); B3-5 &bl EE, Hand
Hl A AL (50% B, 2 alfEEIEY 3 (7
mg). 4 (8mg) 15 (5mg); B3-7 &1L Sephadex
LH-20 &5y &5, A&l (25%H
B, S ELAEY 6 (11mg). 7 (14mg) 18
(25 mg).
3 HFHEE

&Y 1. HHEHAK. 'THINMR (400 MHz,
DMSO-ds) 6: 12.42 (1H, s, NH), 9.91 (1H, s, H-10),
8.26 (1H, s, H-2), 8.07 (1H, d, J = 7.6 Hz, H-4), 7.50
(1H, d, J = 7.9 Hz, H-7), 7.22 (2H, m, H-5, 6);
BC-NMR (125 MHz, DMSO-dg) 6: 184.8 (C-10),
138.7 (C-2), 137.3 (C-8), 124.2 (C-9), 123.3 (C-4),
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122.0 (C-5), 120.8 (C-6), 118.1 (C-3), 112.5 (C-7). LA
B S SRR R A -, SRS 1 N
1 H-indole-3-carboxaldehyde.

WA 2: At TEE IR K - "H-NMR (400 MHz,
DMSO-dg) J: 8.50 (1H, t, J = 5.4 Hz, NH), 7.81 (2H,
d, J=7.9 Hz, H-2, 6"), 7.50 (1H, d, J = 6.6 Hz, H-4"),
7.44 (2H, d, J= 7.6 Hz, H-3', 5"), 7.02 (2H, d, J= 7.8
Hz, H-2, 6), 6.67 (2H, d, J=7.7 Hz, H-3, 5), 3.69 (2H,
m, H-8), 2.72 (2H, t, J = 7.4 Hz, H-7); "*C-NMR (150
MHz, DMSO-ds) 6: 166.1 (9-C=0), 155.6 (C-1),
134.7 (C-17), 131.0 (C-4), 129.6 (C-4'), 129.5 (C-3, 5),
128.3 (C-3', 5", 127, 1 (C-2, 6'), 115.1 (C-2, 6), 41.3
(C-8),34.3 (C-7)o VALKl 5 Seiikipa s A — 5>,
W4 A 2 2 E-N-benzoyltyramine .

&Y 3: A K. 'HINMR (400 MHz,
DMSO-dy) J: 6.94 (1H, s, H-6), 6.92 (2H, s, H-2, 2),
6.75 (2H, s, H-5', 6'), 6.46 (1H, d, J = 15.9 Hz, H-7),
6.21 (1H, m, H-8), 5.45 (1H, d, J = 6.5 Hz, H-7"), 4.08
(2H, d, J = 4.2Hz, H-9), 3.79 (3H, s, 3-OCH3), 3.74
(3H, s, 3'-OCH3), 3.71 (2H, m, H-9'), 3.44 (1H, m,
H-8'); *C-NMR (125 MHz, DMSO-dj) &: 147.5 (C-3),
147.1 (C-4'), 146.5 (C-4), 143.6 (C-3'), 132.2 (C-1),
130.5 (C-5"), 129.5 (C-1"), 128.9 (C-7'), 128.0 (C-8'),
118.5 (C-6), 115.3 (C-5), 114.9 (C-6), 110.4 (C-2, 2'),
87.2 (C-7), 62.9 (C-9), 61.6 (C-9'), 55.9 (3-OCHs),
55.6 (3'-OCHjs), 53.0 (C-8). LA ¥l 5 Sk iE 5k
A5, WA 3 8 AR .

& 4: AKAK. 'H-NMR (400 MHz,
DMSO-dg) &: 6.65 (2H, d, J = 1.4 Hz, H-2', 6'), 6.60
(2H, d, J = 1.4 Hz, H-2, 6), 4.95 (1H, d, J = 5.5 Hz,
gle-H-1"), 4.67 (1H, d, J = 4.0 Hz, H-7"), 4.29 (1H, d,
J = 5.0 Hz, H-7), 4.18 (2H, m, H-9p, 9'B), 3.80 (1H,
m, H-9a), 3.76 (6H, s, 3/, 5-OCHs), 3.76 (6H, s, 3,
5-OCH3), 3.59 (1H, m, glc-H-6"B), 3.40 (1H, m,
gle-H-6"a), 3.31 (2H, m, H-8', 9'a), 3.18 (1H, m,
gle-H-5"), 3.15 (1H, m, gle-H-3"), 3.11 (1H, m,
glc-H-4"), 3.07 (1H, m, gle-H-2"), 3.05 (1H, m, H-8);
BC-NMR (125 MHz, DMSO-ds) J: 152.6 (C-3', 5"),
147.9 (C-3, 5), 137.2 (C-4"), 134.8 (C-4), 133.7 (C-1"),
131.3 (C-1), 104.2 (C-2', 6"), 103.6 (C-2, 6), 102.7
(gle-C-1"), 85.3 (C-7"), 85.1 (C-7), 77.2 (gle-C-3"),
76.5 (gle-C-5"), 74.2 (gle-C-2"), 71.3 (C-9), 712
(C-9), 69.9 (gle-C-4"), 60.9 (gle-C-6"), 56.4 (3,

5'-OCHj), 56.0 (3, 5-OCH3), 53.7 (C-8), 53.6 (C-8).
DLE S 5 Srka g A 80, R ey 4
4 tortoside A

&Y 5. M taEfA, 'TH-.NMR (400 MHz,
DMSO-de) 6: 6.63 (2H, s, H-2', 6'), 5.54 (1H, brs,
4'-OH), 4.62 (1H, d, J = 6.5 Hz, H-6), 4.51 (1H, dd,
J=6.6,9.6 Hz, H-8a), 4.39 (1H, t, J = 9.0 Hz, H-4a),
435 (1H, d, J=9.2 Hz, H-8b), 4.21 (1H, t, J = 8.6 Hz,
H-4b), 3.76 (6H, s, 3', 5'-OCHs), 3.58 (1H, m, H-1),
3.13 (1H, m, H-5); >*C-NMR (150 MHz, DMSO-dj) 6:
178.7 (C-2), 147.9 (C-3', 5", 135.1 (C-4), 130.0
(C-1"), 103.7 (C-2', 6"), 85.7 (C-6), 70.2 (C-4), 69.4
(C-8), 56.0 (3', 5'-OCHs), 47.6 (C-1), 45.8 (C-5). PA_I-
Kol SRR S A B, s et A 5 i
15

WEY 6: WHAMIRY) . "H-NMR (400 MHz,
DMSO-dg) d: 7.60 (1H, J = 8.2 Hz, H-6), 7.49 (1H, d,
J = 1.5 Hz, H-2), 6.91 (1H, s, H-2'), 6.82 (1H, d, J =
8.3 Hz, H-5), 6.66 (2H, m, H-5', 6"), 4.75 (1H, dd, J =
8.8, 5.1 Hz, H-8), 4.09 (1H, t, J = 9.5 Hz, H-9a), 3.80
(3H, s, 3-OCH3), 3.73 (3H, s, 3'-OCHs3), 3.51 (1H, dd,
J = 10.0, 5.0 Hz, H-9b); "“C-NMR (150 MHz,
DMSO-dg) 6: 197.1 (7-C=0), 151.6 (C-4), 147.6
(C-3"), 147.5 (C-3), 145.6 (C-4'), 128.6 (C-1), 128.3
(C-I), 123.5 (C-6), 120.5 (C-6), 115.5 (C-5'), 114.8
(C-5), 112.4 (C-2'), 111.6 (C-2), 63.8 (C-9), 55.6
(3-OCHj), 55.5 (3'-OCHj), 53.9 (C-8). UL E¥4#i 53¢
Rk A — 21, W sE AL G 6 A evofolin B.

WA 7: A TEE L A - 'H-NMR (400 MHz,
DMSO-de) 6: 7.67 (1H, d, J = 16.5 Hz, H-8), 7.43
(2H, d, J = 8.4 Hz, H-2', 6'), 6.88 (1H, d, J = 16.5 Hz,
H-7), 6.74 (2H, d, J = 8.5 Hz, H-3', 5'), 6.54 (1H, s,
H-4), 6.18 (1H, d, J = 2.6 Hz, H-6), 4.51 (I1H, s,
H-1"), 3.81 (2H, m, H-6"), 3.50 (1H, m, H-4"), 3.40
(1H, m, H-2"), 3.32 (I1H, m, H-5"), 3.22 (2H, m,
H-3"); "C-NMR (100 MHz, DMSO-dg) d: 157.2
(C-4"), 154.7 (C-5), 150.7 (C-3), 136.4 (C-2), 131.9
(C-1), 128.6 (C-1"), 128.5 (C-8), 128.2 (C-2', 6),
120.5 (C-7), 1155 (C-3’, 5", 106.7 (C-4), 102.7
(gle-C-1"), 101.0 (C-6), 77.1 (C-5"), 76.1 (C-3"), 74.0
(C-2"), 69.3 (C-4"), 60.7 (C-6"). LI %¥s 5 STk
EHA-F, WA T 2,3,54- DU
TR LIR-2-0-B-D- A RELT o
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&Y 8: MK AK. 'HNMR (400 MHz,
DMSO-dg) 6: 7.03 (1H, d, J = 5.4 Hz, H-2, 6), 6.66
(2H, d, J = 6.3 Hz, H-3, 5), 4.59 (1H, s, H-1"), 4.17
(1H, d, J= 6.2 Hz, H-1"), 3.81 (2H, m, H-6"a, 8a), 3.60
(2H, m, H-6'b, 8b), 3.42 (2H, m, H-5', 5"), 3.25 (2H,
m, H-3, 3"), 3.15 (2H, m, H-4', 4”), 2.97 (2H, m,
H-2',2"), 2.73 (2H, t, J = 6.9 Hz, H-7), 1.12 (3H, s,
H-6"); "C-NMR (100 MHz, DMSO-ds) J: 155.6
(C-4), 129.8 (C-2, 6), 128.7 (C-1), 115.1 (C-3, 5),
103.0 (C-17), 100.8 (C-1"), 76.7 (C-3"), 75.4 (C-5'),
73.4 (C-2"), 72.0 (C-4"), 70.7 (C-2"), 70.5 (C-8), 70.2
(C-3"), 70.0 (C-4"), 68.4 (C-5"), 67.1 (C-6'), 35.0 (C-7),
18.1 (C-6"). L ¥ 5 ciiffa A —8, %
SEZAEY) 8 NETEM R A.

& 9. BARY . "H-NMR (400 MHz,
DMSO-dg) 6: 11.08 (1H, brs, NH), 8.05 (1H, d, J=7.8
Hz, H-5), 7.89 (1H, brs, H-4), 7.44 (1H, d, J = 8.1 Hz,
H-8), 7.34 (2H, m, H-1, 7), 7.20 (1H, d, J = 8.1 Hz,
H-2), 7.11 (1H, t, J = 7.4 Hz, H-6), 2.46 (3H, s,
3-CH;3); "“C-NMR (125 MHz, DMSO-ds) d: 140.0
(C-8a), 138.0 (C-5a), 127.1 (C-3), 126.9 (C-2), 125.3
(C-7), 122.5 (C-4a), 122.2 (C-1a), 120.1 (C-5), 119.9
(C-4), 118.3 (C-6), 110.9 (C-8), 110.7 (C-1), 21.2
(3-CHs). VA EHHE 5 ki 3 A — 5, #k e
B 9y 3-F M,

A 10: BAMERY. 'TH-.NMR (400 MHz,
DMSO-d) 6: 11.13 (1H, brs, NH), 8.00 (1H, d, J=7.8
Hz, H-5), 7.47 (1H, brs, H-4), 7.44 (1H, d, J = 8.1 Hz,
H-8), 7.32 (1H, t, J= 7.6 Hz, H-7), 7.10 (1H, t, J= 7.6
Hz, H-6), 6.81 (1H, s, H-2), 3.96 (3H, s, 1-OCHs),
2.40 (3H, s, 3-CHs); "*C-NMR (125 MHz, DMSO-dj)
5 1454 (C-1), 139.8 (C-8a), 128.1 (C-la), 127.9
(C-3), 125.2 (C-5a), 123.5 (C-7), 122.5 (C-5), 120.2
(C-6), 118.3 (C-4), 112.3 (C-8), 111.4 (C-2), 107.8
(C-4a), 55.3 (1-OCHj3), 21.6 (3-CH3). LA E#¥E 5
WA IROE A - HM, WS ELAEw 10 A
murrayafoline Ao

&Y 11: BERERF KA. 'H-NMR (400
MHz, DMSO-d;) 6: 11.45 (1H, brs, NH), 9.90 (1H, s,
3-CHO), 8.12 (1H, s, H-4), 7.44 (1H, d, J = 1.8 Hz,
H-5), 7.34 (1H, d, J = 8.6 Hz, H-8), 7.23 (1H, s,
H-2), 6.93 (1H, dd, J = 8.7, 1.8 Hz, H-7); "*C-NMR
(125 MHz, DMSO-ds) d: 191.8 (3-CHO), 151.3

(C-6), 143.8 (C-1), 134.6 (C-1a), 134.1 (C-8a), 128.8
(C-3), 123.9 (C-5a), 123.2 (C-4a), 119.0 (C-4), 115.7
(C-7), 112.4 (C-8), 106.4 (C-2), 105.0 (C-5). LA_E%
o5 cmaiE A -5, WS EREY 1R
clausine Z.

WE12: s AR. 'TH.NMR (400 MHz,
DMSO-dg) 6: 11.83 (1H, brs, NH), 10.18 (1H, s,
3-CHO), 8.47 (1H, s, H-4), 8.19 (1H, d, J = 7.7 Hz,
H-5), 7.56 (1H, d, J = 8.0 Hz, H-8), 7.45 (1H, t, J =
7.6 Hz, H-7), 7.24 (1H, t, J = 7.5 Hz, H-6), 5.17 (1H,
t,J = 6.8 Hz, H-2'), 3.94 (2H, d, J = 6.8 Hz, H-1"),
3.92 (3H, s, 1-OCH3), 1.80 (3H, s, H-5"), 1.64 (3H,
s, H-4); "“C-NMR (150 MHz, DMSO-d;) J: 191.7
(3-CHO), 142.9 (C-1), 140.5 (C-8a), 136.5 (C-3),
132.4 (C-3), 130.7 (C-2), 126.7 (C-la), 126.4
(C-7), 124.1 (C-2'), 123.0 (C-5a), 122.5 (C-4a),
122.0 (C-4), 120.5 (C-5), 120.0 (C-6), 111.8 (C-8),
61.0 (1-OCH;), 25.5 (C-5"), 23.6 (C-1"), 17.9
(C-4")o DL 3 5 ek ahom 3 A — 501, desow
A% 12 N indizoline.

WA 13: HEEHAK. 'TH.NMR (400 MHz,
DMSO-dq) 6: 11.67 (1H, brs, NH), 8.22 (1H, d, J = 8.0
Hz, H-5), 8.19 (1H, s, H-4), 7.51 (1H, d, J = 8.1 Hz,
H-8), 7.42 (1H, t, J= 7.3 Hz, H-7), 7.18 (1H, t, J = 7.4
Hz, H-6), 4.07 (3H, s, 1-OCH3), 3.42 (1H, dd, J =
17.0, 8.3 Hz, H-1'a), 3.02 (1H, dd, J = 17.0, 3.9 Hz,
H-1'b), 2.73 (1H, dd, J = 8.4, 4.0 Hz, H-2'), 2.28 (1H,
dd, J = 6.4, 4.0 Hz, H-3"), 1.05 (3H, d, J = 6.8 Hz,
H-5'), 0.75 (3H, d, J = 6.8 Hz, H-4"); "C-NMR (150
MHz, DMSO-dq) 6: 206.4 (3-CO), 140.9 (C-1), 140.8
(C-8a), 139.5 (C-2), 137.4 (C-1a), 130.4 (C-3), 126.6
(C-7), 125.3 (C-4a), 123.1 (C-5a), 120.9 (C-5), 119.6
(C-6), 111.6 (C-4), 111.1 (C-8), 60.0 (1-OCHs), 52.8
(C-2), 28.8 (C-3'), 24.8 (C-1'), 20.5 (C-5") 172
(C-4")o VA_EHOHR 5 Sk 2 A — 57, ik et
4% 13 N clausenaline B.

AP 14: HEEOH K. "H-NMR (400 MHz,
DMSO-dg) : 11.82 (1H, brs, NH), 8.57 (1H, s, H-4),
8.23 (1H, d, J= 7.9 Hz, H-5), 7.55 (1H, d, J = 8.1 Hz,
H-8), 7.45 (1H, t, J = 7.6 Hz, H-7), 7.22 (1H, t, J=7.5
Hz, H-6), 4.87 (1H, brs, 3'-OH), 4.23 (1H, d, J = 12.0
Hz, H-2'), 3.95 (3H, s, 1-OCHj), 3.50 (1H, dd, J = 16.0,
2.5 Hz, H-1"a), 2.96 (1H, dd, J = 16.0, 2.5 Hz, H-1'b),
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1.27 3H, s, H-4), 1.26 (3H, s, H-5"); "*C-NMR (150
MHz, DMSO-d) &: 165.7 (C-10), 140.7 (C-1), 140.5
(C-8a), 136.2 (C-1a), 128.3 (C-2), 126.6 (C-7), 123.4
(C-5a), 122.9 (C-4a), 120.8 (C-5), 119.8 (C-6), 118.9
(C-4), 116.1 (C-3), 111.7 (C-8), 83.9 (C-2'), 69.8
(C-3"), 60.8 (1-OCH3), 26.8 (C-4'), 24.7 (C-5"), 22.0
(C-1'a). VA E¥d 5 i s A —5"™, # e
&) 14 SN mafaicheenamine A

& 15: #E@EK., "H-NMR (400 MHz,
DMSO-d) 6: 8.22 (1H, d, J = 8.4 Hz, H-5), 8.05 (1H,
s, H-8), 7.89 (1H, dt, J = 8.5, 1.4 Hz, H-7), 7.72 (1H,
t,J=7.6 Hz, H-2), 7.44 (1H, dt, J = 8.4, 1.2 Hz, H-6),
7.28 (1H, d, J = 2.8 Hz, H-3), 4.45 (3H, s, 4-OCHj3);
PC-NMR (125 MHz, DMSO-dg) 6: 163.5 (C-la),
156.4 (C-4), 144.9 (C-8a), 144.5 (C-2), 129.7 (C-7),
127.4 (C-8), 123.9 (C-6), 122.2 (C-5), 118.1 (C-4a),
105.6 (C-3), 103.4 (C-3a), 59.6 (4-OCH;). L\ F#dE
5k REA -, wEEhEm 15 A
dictamnine.

A 16: KR KA. 'TH.NMR (400 MHz,
DMSO-dg) 6: 7.19 (1H, dd, J = 8.4, 2.4 Hz, H-4), 7.16
(1H, d, J= 2.4 Hz, H-6), 6.94 (1H, dd, J = 8.4, 2.4 Hz,
H-2'), 6.86 (1H, d, J = 8.2 Hz, H-6"), 6.80 (1H, d, J =
8.4 Hz, H-3), 6.78 (1H, d, J = 8.4 Hz, H-3"), 5.94 (2H,
m, H-8, 8'), 5.06 (4H, m, H-9, 9), 3.30 (2H, d, J = 6.6
Hz, H-7), 3.25 (2H, d, J = 6.7 Hz, H-7); “C-NMR
(125 MHz, DMSO-d;) 6: 154.1 (C-2), 152.6 (C-4"),
138.4 (C-8'), 137.3 (C-8), 131.5 (C-5), 130.3 (C-6),
130.2 (C-6"), 129.1 (C-1"), 127.9 (C-2'), 127.7 (C-4),
127.3 (C-1), 1252 (C-5), 116.0 (C-9), 115.2 (C-3),
115.2 (C-3"), 114.5 (C-9'), 38.8 (C-7), 34.0 (C-7"). LA
BRI E R A Y, M EA 16
AR AN .

4 HWERPFEEHR

f A B PC12 4B B @ Sr: o PCI2
S M 2 b A2 2 SRR IR L B 1) 96 FLARES 7%, 4l
WSE N 5X10° /4L, MEBE 24 h 5 #d% R 56, xR
HIMANE 5% FBS & 5% ES ] DMEM 58 4 55 %
B, BIAYA R oh 25 AR NN 4 pmol/L ) £
i Foc i Fedbh, e 25410 SRR FERE 1
ANM B2 (G 11 f12). BT 37 C.
5% CO, WA 1% 9% 48 h 5, DL MTT V&R &%
HIMMATTER, 5RIE 1.

F 1 LEW 1012 & BRI AR S SRIPERTFE
#R
Table 1

neuroprotection in compounds 11 and 12

Screen results of nicouline injury model

WA W /(umol-L ™) AU HATIE /%
it HE — 100.0£0.6
it — 71.6£0.9"
11 10 83.10.6""

1 771+1.7
0.1 73.941.6
12 10 79.8+1.3"
1 75.840.4
0.1 74.610.6

SRPIRALIEL: P<0.05; SEAILLE: "P<0.05 T P<0.001;
#P < 0.05 vs control group; "P<0.05 P <0.001 vs model group

SR EIRGEY 11 A 12 X EER PC12
AR BA BT e 2 PR AP AE T, AR DY 10 pmol/L
I £ A 3% 23 53l T 2 83% A1 80%
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