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Chemical constituents from fruits of Euodia rutaecarpa
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Abstract: Objective To study the chemical constituents from the fruits of Fuodia rutaecarpa. Methods The chemical constituents
of ethanol extract from E. rutaecarpa were isolated and purified by chromatography over silica gel, Sephadex LH-20 columns, and
semipreparative reversed-phase HPLC. The structures were elucidated on the basis of physicochemical properties and spectral data
analyses. Results Eleven compounds were isolated and identified as evodiamine (1), rutaecarpine (2), 3-hydroxyacetylindole (3),
N-(trans-p-coumaroyl)-tyramine (4), N-(cis-p-coumaroyl)-tyramine (5), dictamnine (6), evolitrine (7), 6-methoxydictamnine (8),
skimmiamine (9), 7-hydroxyrutaecarpine (10), and atanine I (11). Conclusion Compound 3 is reported for the first time from the
plants of genus Euodia J. R. et G. Forst. and compounds 4—11 are reported for the first time from E. rutaecarpa.

Key words: fruits of Euodia rutaecarpa; alkaloid; evodiamine; rutaecarpine; 3-hydroxyacetylindole
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KHRRGEEN) 2, BAER. 8. duE. B
He PUAE DI T R 2 A A
J8C 53 I R FE R N B0 ) Al AR St 6y oAk,
AT T DI R G, MR )T
I R S A AR 2] 11 AN EDIRSAL S, 435
B N SRRV (evodiamine, 1). 5% 53 I
(rutaecarpine, 2). 3-(2-F2 4k & B 3 )-MgI Mg (3-
hydroxyacetylindole, 3). N-Jz X% ¥ J P A ok 2k -
WIEIIR L% [N-(trans-p-coumaroyl)-tyramine, 4]+
N-JIE ) e 5 TR A I 36k - 6 2 I O 4 i [IN=(cis-
p-coumaroyl)-tyramine, 5]+ [ #£H (dictamnine, 6)+
%Ki (evolitrine, 7). 6-H 4 I HEHK (6-
methoxydictamnine, 8). 1A i, (skimmiamine, 9)
7-F2HE SR (7-hydroxyrutaecarpine, 10). [i]
B 1 Catanine I, 1. HbEW 3 A H XM ZEHEY)
ROEER, LAY 4~11 R IRMZAEY o B
(GEN
1 UE5HH

Dionex Ultimate 3000 1= R0 AH (LA (52 [E 5
“%yHE]D; Trace GC-MS Uit (36 E 2R A ),
Agilent 6320 Ton Trap LC-MS Jit 43 (36 [H 448 2
] ); Varian Inova—500 BUAZMEILIRAX (& [ FLHL %
ANFED; &GRS Agilent Eclipse XDB-Cg
(250 mmX9.4 mm, 5 um). FEFTH Sephadex
LH-20 >} Parmacia Bioteck ;™ fifr; £ (i AE e (100~
200 H, 200~300 H) L= g H A1 GF254
VIR Bl 1) 77 HPLC H (il R 4 R
H VYRR, kel S RE T
HAF R R A P s BRI 2 3 T A
griral, AL AT R

iR T 2010 4 10 J1RET-WLA, HIbatK
e B BN R K E N R KV Euodia
rutaecarpa (Juss.) Benth. TR, 24 bR A
(TCM20101010) A7JHC T b5 A7 B2 25 BUACHIE 5T
LR AR
2 RBSSH

RARBLAH 10 kg, TH 90% LT FHRTRIN 3 K,
FER 2 h, GIFFRICE IR 45152 F (800 g)o HL
CTEHEIA), IMANZEBRKMRE S 10 L, AR A

fik . =S, IE T2 RFEIG 43 Sl (R
i, R AF RS ZEE) 32, 200, 320 g. 5L
W A, =& T RE-AET (100 ¢
1111000 BREEVENL, FIRE IR 7 Mgy, L
H Fr. 6 (25g) fEZeRl At (=50 F be- A i
50 D 11 D BREENE, ARG IEEE 3 NS
WC6a~WC6e KA H1 (22 mg). 2 (15 mg); Vit
5y WC6a £ Jx 52 ik i A% 8 il S 48 g A 8 1% K
Sephadex LH-20 #: a1 7 B 4lifh,, Ji5 28 S 80l
A% (Agilent Eclipse XDB-Cg kF, 250 mm X
9.4 mm, 5 um; 55% KT 2.5 mL/min) 13
AT 3 (Smg). 4 (20 mg). 5 (5 mg); s
WC6b £ Sephadex LH-20 ( =5 %e-FFEE 11 1)
FEE S 7 B A J5 . T PR AH e 50 AH €0 1 2%
(Agilent Eclipse XDB-Cyg ¥, 250 mmX9.4 mm, 5
um; 65% F KW 2.5 mL/min) #4654 6 (4
mg). 7 (10mg). 8 (5mg); Wi/ WC6e L/ Mkl
FE CRT-FEE 20 0 1) 43 855 FF H SR o RciAH £
W% (Agilent Eclipse XDB-C g £, 250 mmX 9.4
mm, 5pum; 55% MK 2.5 mL/min) 73304k
EH9 (5mg). 10 (5mg). 11 (5mg).
3 H#mEE

&Y 1. LR EA (MeOHD, mp 278~
282 °C, ESI-MS m/z 304 [M+H]", Si&izihaw
SRR B 2 H 2y 73Uk CoH N0 'H-NMR
(500 MHz, CDCl3) 6: 6.12 (1H, s, H-3), 3.20 (1H, m,
H-5a), 4.63 (1H, m, H-5b), 2.78 (1H, m, H-6a), 2.90
(1H, m, H-6b), 7.46 (1H, d, J = 8.0 Hz, H-9), 6.99
(1H, m, H-10), 7.10 (1H, m, H-11), 7.36 (1H, d, J =
8.0 Hz, H-12), 7.05 (1H, d, J = 7.5 Hz, H-16), 7.47
(1H, m, H-17), 6.96 (1H, m, H-18), 7.79 (1H, dd, J =
7.5, 1.3 Hz, H-19), 2.87 3H, s, -CH3), 11.07 (1H, brs,
-NH): "*C-NMR (125 MHz, CDCls) 6: 130.6 (C-2),
69.7 (C-3), 40.8 (C-5), 19.5 (C-6), 111.5 (C-7), 125.9
(C-8), 118.2 (C-9), 118.9 (C-10), 121.8 (C-11), 111.5
(C-12), 136.5 (C-13), 148.7 (C-15), 117.4 (C-16),
133.4 (C-17), 120.3 (C-18), 128.0 (C-19), 119.3
(C-20), 164.1 (C-21), 36.4 (-CH;). {F 'H-NMR it
COREZMEVEH AT, 5C80EY R
B sp® Zeth N LRFRSES S 5L AR NMR
o B RATERIAN ST, LAl 5 ScikdiiE—s,
MRS 1 R .

&) 2. WA (MeOH), mp 276~280
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"C, ESI-MS m/z: 288 [M+H]", 4itriztb &Enm
W e 2 7308 CisH1sN30. "H-NMR (500
MHz, CDCls) 6: 4.44 (1H, dd, J = 6.0, 6.5 Hz, H-5a),
3.16 (1H, dd, J = 6.0, 6.5 Hz, H-6a), 7.63 (1H, d, J =
8.0 Hz, H-9), 7.07 (1H, t, J = 7.0 Hz, H-10), 7.25 (1H,
t, J = 7.0 Hz, H-11), 7.48 (1H, d, J = 8.0 Hz, H-12),
7.67 (1H, d, J = 8.0 Hz, H-16), 7.79 (1H, dd, J = 7.0,
7.5 Hz, H-17), 7.46 (1H, dd, J = 7.0, 7.5 Hz, H-18),
8.15 (1H, d, J = 8.0 Hz, H-19), 9.62 (1H, brs, -NH);
BC-NMR (125 MHz, CDCLy) &: 127.1 (C-2), 145.3
(C-3), 40.8 (C-5), 18.9 (C-6), 117.8 (C-7), 124.9
(C-8), 119.9 (C-9), 119.7 (C-10), 124.7 (C-11), 112.5
(C-12), 138.6 (C-13), 147.3 (C-15), 126.6 (C-16),
134.4 (C-17), 125.9 (C-18), 126.4 (C-19), 120.7
(C-20), 160.6 (C-21). LL_F%cdfs 5 scpikdiin — 5%,
WO E LA 2 Ry SRR o

& 3: AR A, HR-ESI-TOF-MS m/z:
198.052 7 [M+Na] " (C,0HNO,Na #1511 198.052 5).
'H-NMR (500 MHz, CD;0D) 6: 8.25 (1H, m, H-4), 8.23
(1H, brs, H-2), 7.48 (1H, m, H-7), 7.25 (2H, m, H-5, 6),
475 (2H, s, H-2'); "C-NMR (125 MHz, CD;OD) ¢:
195.8 (C-17), 138.1 (C-7a), 133.8 (C-2), 126.8 (C-3a),
124.2 (C-6), 123.1 (C-5), 122.5 (C-4), 118.7 (C-3), 112.8
(C-7), 66.1 (C-2"). LA F-Hid 5 Scmikdhis —5, %
ENAY) 3 Ky 3-2-FR5E LW IE)-M5 Ik

th &1 4: AEFR K, ESI-MS m/z: 284 [M+H]',
R R /R R U AN e W
C7H;7NOs. 'H-NMR (500 MHz, CD;0OD) J: 2.74
(2H, t, J=7.5 Hz, H-2'), 3.44 (2H, t, J= 7.5 Hz, H-1),
6.71 (2H, d, J = 8.5 Hz, H-5', 7'), 7.04 (2H, d, J = 8.5
Hz, H-4', 8'), 6.37 (1H, d, J = 16.0 Hz, H-2), 7.43 (1H,
d, J=16.0 Hz, H-3), 6.78 (2H, d, J = 8.5 Hz, H-6, 8),
7.36 (2H, d, J = 8.5 Hz, H-5, 9). DL _#¥s 5 kIR
50, MUEEALA Y 4y N-JUR R A R
X FRHLIR L

& 5: AR A, ESI-MS m/z: 284 [M+H],
g Azt A W A s B e I U R
C7H;7NO;. 'H-NMR (500 MHz, CD;OD) §: 2.74
(2H, t, J = 7.0 Hz, H-2'), 3.38 (2H, t, J = 7.0 Hz, H-1"),
6.68 (2H, d, J = 8.5 Hz, H-5', 7'), 7.00 (2H, d, J = 8.5
Hz, H-4', 8"), 5.78 (1H, d, J = 12.5 Hz, H-2), 6.60 (1H,
d, J=12.5 Hz, H-3), 6.71 (2H, d, J = 8.5 Hz, H-6, 8),
7.36 (2H, d, J = 8.5 Hz, H-5, 9). LL_E%¥s 5 kIR

P, WEEA S 5 Ol N R 3 P
FEXF R IR

tEw 6: I RGA (MeOH), mp 115~
117 C, WULERE N ZHPE, 454 ESI-MS m/z:
200 [M+H]", &5 &zt S A s San i e 2 1
{2} C1,HoO,N. "H-NMR (500 MHz, CDCl3) &: 7.64
(1H, d, J=3.0 Hz, H-2), 7.10 (1H, d, J = 3.0 Hz, H-3),
8.29 (1H, dd, J = 1.5, 8.5 Hz, H-5), 8.05 (1H, dd, J =
1.5, 8.5 Hz, H-8), 7.70 (1H, ddd, J = 1.5, 7.0, 7.0 Hz,
H-7), 7.47 (1H, ddd, J = 1.5, 7.0, 7.0 Hz, H-6), 4.48
(3H, s, 4-OCH3); "“C-NMR (125 MHz, CDCI) 6
142.7 (C-2), 104.0 (C-3), 156.1 (C-4), 121.4 (C-5),
123.0 (C-6), 128.8 (C-7), 126.9 (C-8), 144.8 (C-9),
117.7 (C-10), 104.0 (C-11), 163.1 (C-12), 582
(4-OCH3). IR % 5 ek doE — 20, #c e th
G 6 N LK.

WEw 7. kAR, mp 116~118 C, fififk
BT R N LB, ESI-MS m/z: 230.2 [M+H], 4%
Gzt EYEmaEEdE e 17X CisHNOs.
'H-NMR (500 MHz, CDCl;) ¢: 8.02 (1H, d, J = 9.0
Hz, H-5), 7.45 (1H, d, J = 2.5 Hz, H-2), 7.25 (1H, d,
J =25 Hz, H-8), 7.01 (1H, dd, J = 9.5, 2.5 Hz, H-6),
6.89 (1H, d, J = 3.0 Hz, H-3), 427 (3H, s, 4-OCHj),
3.88 (3H, s, 7-OCH3); *C-NMR (125 MHz, CDCl;) &
164.3 (C-9a), 160.8 (C-7), 156.7 (C-4), 147.5 (C-8a),
142.2 (C-2), 123.4 (C-5), 116.3 (C-6), 113.2 (C-5a),
105.8 (C-8), 104.6 (C-3), 101.6 (C-4a), 58.6
(4-OCHj3), 55.2 (7-OCH3). 45 SCHRHRE (150
B, BB T N R AR

W5 8: TR A, WAL ARER S I 5P E,
ESI-MS m/z: 2302 [M+H]", 4i&izsmamis
ey afE oy 7o CsHNOs. "H-NMR (500
MHz, CDCL3) d: 7.91 (1H, d, J = 9.0 Hz, H-8), 7.62
(1H, d, J=2.5 Hz, H-2), 7.51 (1H, d, J = 2.5 Hz, H-5),
7.36 (1H, dd, J = 9.5, 2.5 Hz, H-7), 7.06 (1H, d, J =
3.0 Hz, H-3), 445 (3H, s, 4-OCHs), 3.94 (3H, s,
6-OCH3); "*C-NMR (125 MHz, CDCL) J: 162.5
(C-9a), 156.0 (C-6), 155.6 (C-4), 143.6 (C-8a), 141.3
(C-2), 129.2 (C-8), 125.5 (C-7), 103.6 (C-6), 122.4
(C-5a), 104.5 (C-3), 100.0 (C-4a), 58.9 (4-OCHs),
55.5 (7-OCHs). Z5 SCRRIRIE IO %ds LA™, %e
EY) 8 Ky 6-FAAHE A A o

&Y 9: EH AR A (CHCl;-MeOHD,
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mp 175~177 C, HWUALERER &N 2 BHYE, ESI-MS
miz: 259 [M+H]", &54 %40 &4 a0 0 B i
H5 ¥R A CuH;30N. 'H-NMR (500 MHz,
CDCl) 6: 7.52 (1H, d, J = 2.5 Hz, H-2), 6.97 (1H, d,
J =12.5 Hz, H-3), 7.95 (1H, d, J = 9.5 Hz, H-5), 7.17
(1H, d, J = 9.5 Hz, H-6), 4.36 (3H, s, 4-OCHj), 4.08
(3H, s, 8-OCHs), 3.98 (3H, s, 7-OCH;); "“C-NMR
(125 MHz, CDCls) d: 142.8 (C-2), 104.6 (C-3), 101.8
(C-3a), 157.0 (C-4), 114.7 (C-4a), 118.0 (C-5), 111.8
(C-6), 141.3 (C-7), 151.9 (C-8), 141.8 (C-8a), 164.2
(C-8b), 58.9 (4-OCH3), 56.6 (7-OCHs), 61.5 (8-
OCH3). bR ¥ 5 ScmpaiE — 3, s ethsr
Y19 1A A

B 10: % H OS5 (MeOHD, [a]f +73° (¢
0.001 2, MeOH), ESI-MS m/z: 304 [M+H]", 4i&i%
1B W S B4 A e 2 T2 CigH300N;0
'H-NMR (500 MHz, CD;0D) 6: 6.90 (1H, dd, J = 5.0,
3.5 Hz, H-7), 7.12 (1H, m, H-10), 7.29 (1H, m, H-11),
7.35 (1H, dd, J = 8.0, 7.5 Hz, H-3), 7.42 (1H, d, J =
8.5 Hz, H-12), 7.65 (1H, d, J= 8.0 Hz, H-1), 7.72 (1H,
d, J = 8.0 Hz, H-9), 7.81 (1H, m, H-2), 8.25 (1H, dd,
J=8.5, 1.5 Hz, H-4), 3.49 (1H, dd, J = 17.0, 1.5 Hz,
H-8ax), 3.37 (1H, dd, J = 17.0, 6.5 Hz, H-8eq):
BC-NMR (125 MHz, CD;OD) ¢: 28.7 (C-8), 75.3
(C-7), 113.4 (C-12), 116.1 (C-8a), 120.9 (C-4a), 121.3
(C-10), 122.3 (C-9), 126.3 (C-11), 127.4 (C-3), 127.8
(C-1), 128.1 (C-4), 128.2 (13a), 136.4 (C-2), 140.7
(C-12a), 145.0 (C-13b), 149.5 (C-14a), 163.3 (C-5). LA
S ka2, s S 10 2 7-
FA I SRR o

& 11: o045 5 (CHCL;-MeOH) , mp 131~
132 °C, dragendroff ‘20 2 RHME, RN MR
&4, ESI-MS m/z: 266 [M+Na]®, &5 &5k %
Pt E 29 7+ C1sHisNO,. "H-NMR (500 MHz,
CD;0D) : 7.80 (1H, d, J = 8.0 Hz, H-5), 7.51 (1H, t,

J =15 Hz, H-7), 7.34 (1H, d, J = 8.0 Hz, H-8), 7.27
(1H, t, J = 7.5 Hz, H-6), #&m W4 b S A 48—
BARIK, 5.23 (1H, m, H-2') $2/R ] BEAFAE 1 AN
HAF TS5 6 3.35 (2H, d, J = 7.0 Hz, H-1'),
3.95 (3H, s, 4-OCHj3), 1.80 (3H, s, 5'-CH3), 1.69 (3H,
s, 4-CH3); “C-NMR (125 MHz, CD;0D) §: 166.5
(C-2), 139.0 (C-8a), 133.5 (C-3"), 131.6 (C-7), 124.2
(C-5), 123.7 (C-3), 123.6 (C-6), 122.9 (C-2'), 118.5
(C-4a), 116.8 (C-8), 62.6 (4-OCH3), 24.4 (C-1'), 26.0
(5-CHs), 18.2 (4'-CHj)o 055 SCHRIRIE (8t L,
YEEY 11 BT 1,

SE Ik
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