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Chemical Constituents of Near Ripe Fruits
of Evodia rutaecarpa var. bodinieri
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School of Pharmaceutical Sciences, Peking University, Beiing 100083, China)

Abstract: Eight compounds, rutaecarpine (1), evodiamine (2), 7B-hydroxyrutaecarpine (3), N'*-formyl dihydroru-
taecarpine (4), dehydroevodiamine (5), wuchuyuamide-I (6), daucosterol (7) and hyperoside (8) were isolated
from ethanolic extraction of the dried and near ripe fruits of Evodia rutaecarpa (Juss.) Benth. var. bodinieri (Dode)
Huang. Their chemical structures were determined on the basis of spectroscopic evidence (IR, UV, MS, 1D and
2D NMR) and comparison of their spectral data with those of the literatures. Compounds 3, 4, 6 ~ 8 were

isolated from the titled plants for the first time.
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1.1 #8l

B R E 8 [Evodia rutaecarpa (Juss.) Benth.
var. bodinieri (Dode) Huang]iT BB SZTF 2000 4E 9
AR B KB RX R E, fE R 2R
WRIE 06 25 12 F0 E AR AR R &, R IE AR A (No.
20000901 A7 FAC R K 2245 24 Be RARZ W M i £
Y ERE R LRE,

1.2 {88
MR (200 ~300 H)FN TLC kB¢ GF 5, 3
HEHWEEAL LT =5 R iln v pra sk

4, XT4A R B 550 2 U 8 AN (R BE 11 K A% 1E);
Perkin-Elmer 983 FIZT 4P MY ; UV-2200 74 48 4h-1]
WA 66EE T EI-MS #1 FAB-MS f|l VG ZAB-HS #!
JRRE (U & s NMR F JEOL JNM 300 F1 Varian INO-
VA 500 EIZREILHRE GO E , TMS HWH7.

1.3 RS EH

BB R AW TR BRI 11 kg A
95% ZBE(33 D)EIFHHRE 4 1K, &R BUR , B HE M
45, R LR . RIEHEBET KRS, RIKA
2 fE R M C ke ST KA B IE T B A B 6
WK, 43 045 FE L B ZE B 250 g (IR 2.27% )<
381 g (3.46% )F 843 g (7.66%), IF T BEZEBHL
REBAE 2 B alifh , 2R S BR-H B B TR, 43
M EY 1 260 mg), 2 (362 mg), 3 (233 mg), 4
(452 mg), 5 (1.02 g), 6 (12 mg), 7 (102 mg)Fi 8
(86 mg),

1.4 £MEE

RFEFERW(1)  WERELHREH(EL),
mp 276 ~280°C ;IR vir em™; 3339, 1647, 1597,
1544, 1487, 1466, 1325, 1227, 766, 758, 727;
UVAZ®nm (log £): 362 (3.46), 345 (3.55), 331

R
10 8b 7
1 13 laa N
S50 iy 6
HoN 4
1
1: R=H o3 R=Me
3: R=0OH R=CHO

(3. 48), 289 (2.91), 276 (2. 88), 240 (sh), 234 (sh),
213 (3. 54); EI-MS m/z 287 [M] " (100), 258 (6. 1),
144 (19.1), 129 (13.6), 115 (3.1), 77 (3.5); 'HH
B C NMR %3 I 3CHR[4]

REHEW(2) T KRS & (L BE) , mp
278 ~282°C ;IR virem™; 3218, 2909, 2540, 1626,
1603, 1508, 1446, 746, 734; UVAZ" nm (log &):
203 (4. 46), 225 (4. 71), 268 (4. 06); EI-MS m/z 303
[M]* (100), 288 [M-CH,]1" (9.9), 274 (11.3), 169

(68.0), 161 (23.2), 134 (75. 6); "H F1"C NMR %
ULSCHER[4]0
TB-BEREERW(3) LA RHE),

mp 227 ~229%C; IR v cm™: 3348, 1691, 1647,
1595, 1532, 1475, 1395, 743; UVALo¥nm (log &):
215 (4. 52), 225 (4. 52), 265 (sh, 4. 00), 275 (3. 88),
288 (3.91), 330 (4. 45), 345 (4. 70), 363 (4. 43); EI-
MS m/z 303 [M]* (31), 285 [M-H, O]" (33), 275
(100), 257 (20), 155 (41), 130 (53); positive ESI-
TOF-MS m/z 304 [M + H]", 286 [M-OH]"; 'H
NMR (DMSO-d;, 500 MHz) & 11.89 (1H, s, N-H),
8.21 (1H, dd, J=1.0, 8. 0 Hz, H4), 7. 85 (1H, ddd,
J=1.5,8.0,8.0 Hz, H-2), 7. 71 (1H, d, J=8.0 Hz,
H-1), 7. 67 (1H, d, J=8.0 Hz, H9), 7. 52 (1H, ddd,
J=1.0, 8.0, 8.0 Hz, H-3), 7. 51 (1H, d, J=8.0 Hz,
H-12), 7.27 (1H, ddd, J=0.5, 8.0, 8.0 Hz, H-11),
7.10 (1H, ddd, J=0.5, 8.0, 8.0 Hz, H-10), 6. 82
(1H, d, J=5.0 Hz, 7-OH), 6.77 (1H, ddd, J=1.5,
5.0,5.0 Hz, H7,,),3.39 (1H, dd, J=1.5, 17.0 Hz,
H8,,),3.31 (1H, dd, J=5.0, 17.0 Hz, H-8,,); “C
NMR (DMSO-d,, 125 MHz) & 160. 4s (C-5), 147. 5s
(C-14a), 144.2s (C-13b), 138.8s (C-12a), 134.9d
(C2), 126.9d (C4), 126.6d (C-1), 126.2d (C-3),
126.1s (C-13a), 125.9s (C-8b), 124.7d (C-11),
120. 9s (C-4a), 120. 0d (C-9), 119. 7d (C-10), 114. 9s
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Fig. 1 Chemical structures of compounds 1 ~6
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(C-8a), 112. 6d (C-12), 73.4d (C-7), 27.4d (C-8),
R4E HSQC Wik #HfTE 5 HE. U LiEFHRES
SCHR[S 1R TE—EL

N BB S REH R (4) T E
(NEA), mp 281 ~282%C; IR vix cm™: 3347, 1695,
1645, 1600, 1495, 1450, 1284, 1232, 751; UVAZH
nm (log £): 221 (4. 66), 283 (sh, 3. 82), 291 (4. 00);
EI-MS m/z 317 [M]" (27), 288 [M-CHO]" (31), 169
(100); positive ESI-TOF-MS m/z 318 [M +H] ", 288
[M-CHO]" ; "HNMR (DMSO-d,, 500 MHz) 8 11. 14
(1H, s, N-H), 9.12 (1H, s, -CHO), 7.89 (1H, d,
J=17.5 Hz, H4),7.63 (1H, t, J=7.5 Hz, H2), 7. 58
(1H, d, J=8.0 Hz, H9), 7. 38 (1H, d, J=8. 0 Hz, H-
12),7.27 (1H, t, J=8.0 Hz, H-11), 7.26 (1H, d,
J=17.5Hz, H-1), 7.06 (1H, t, J =8.0 Hz, H-10),
6.96 (1H, t, J=7.5 Hz, H-3),4.70 (1H, dd, J=5.0,
12.5 Hz, H,-7), 3. 62 (1H, td, J=5.0, 12. 5 Hz, H,-
7),3.01 (1H, dddd, J=1.5,5.0, 12.5, 16. 0 Hz, H,-
8), 2. 65 (1H, dd, J=5.0, 16. 0 Hz, H,-8); "C NMR
(DMSO-d,, 125 MHz) & 163.2 (C-5), 162.2 (N-
CHO), 137. 0 (C-14a), 136.9 (C-12a), 135.7 (C-2),
134.0 (C+4), 132.9 (C-13a), 131. 0 (C-3), 127.9 (C-
4a), 125.8 (C-8b), 121.8 (C-11), 119.0 (C-10),
118.1 (C9), 118.0 (C-1), 111.7 (C-8a), 111.6 (C-
12), 61. 8 (C-13b), 43. 6 (C-7), 19.1 (C-8), VA Ii%
2R 5 SCHR[6 ~ SHRE HEA—FL,

ESREKEW(S) HERRE W (FEE),
mp 220 ~224°C; IR v em™: 3215, 1706, 1608,
1549, 1497, 1130, 790, 720; UVAZ% nm (log &):
207 (4.59), 227 (sh), 247 (sh), 314 (3.76), 366
(@.25); EI-MS m/z 301 [M] " (56.9), 286 [M-CH,]"
(100. 0), 270 (13.9), 257 (6.7), 244 (12.1), 194
(7-3), 168 (14.9), 151 (11.8), 143 (13.4), 129
(14.8), 77 (11. 6); "H 1" C NMR ¥4 W 3CER[4]

RRVE R BERR-1(6) 7 8 %t & ( CHCL,-
MeOH) , mp 260 ~263C ; IR v, (KBr) cm™; 3345,
1697, 1656, 1617, 1490, 1355, 1120, 1096, 897;
EI-MS m/z: 351 [M]" (29), 335 (3), 305 (37), 204
(39), 190 (51), 177 (51), 159 (28), 146 (100), 146
(100), 120 (76); "H NMR (500 MHz, DMSO-d, )3
10.30 (1H, s, N-H), 7.97 (1H, dd, J=2.0, 7.5 Hz,
H4), 7.74 (1H, ddd, J =2.0, 7.5, 7.5 Hz, H2),
7.40 (1H, d, J=8.0 Hz, H9), 7. 27 (1H, dd, J=1. 5,

8.0 Hz, H-12), 7.26 (1H, t, J=8.0 Hz, H-11), 7. 15
(1H, ddd, J=1.5, 8.0 Hz, H-10), 6.90 (1H, t, J =
7.5 Hz, H3), 6.76 (1H, d, J=7.5 Hz, H-1), 5.96
(1H, br s, 8,-OH), 3. 98 (1H, m, H,-7), 3. 96 (1H, m,
H,-7), 3.47 (3H, s, N-CH,), 2.10 (1H, m, H,-8),
2.01 (1H, m, H,-8);"°C NMR (125 Hz, DMSO-d,) &
178. 6 (C-13a), 160. 8 (C-5), 150.2 (C-13b), 141.8
(C-12a), 140. 1 (C-14a), 131.8 (C-8b), 135.2 (C-2),
128.9 (C-11), 127.7 (C4), 124.0 (C-9), 122.7 (C-
3), 121. 6 (C-10), 114. 9 (C4a), 114.6 (C-1), 109.6
(C-12), 74.2 (C-8a), 36.4 (C-7), 34.6 (C-8), 30.3
(N-CH,)o DA b 2% %58 5 SCHR[9 ~ 10]4RE —2,

HE ME(7) F 8 K IR vosem’:
3405, 2932, 2868, 1629, 1460, 1365, 1253, 1195,
799; FAB-MS m/z 576 [M] " ; 5XtHRHEHE MR
TLC 17 8—3,

SLH%kEF(8) WREEKA; IR voem”
3419, 1660, 1027, 1004, 825, 763; FAB-MS m/z
464 [M]"; '"HNMR (DMSO-d,, 500 MHz) & 12. 64
(1H, s, 5-OH), 10. 88 (1H, s, 3’-OH), 9. 75 (1H, s, 4'-
OH), 9.17 (1H, s, 7-OH), 7.68 (1H, d, J=8.5 Hz,
H-6'),7.52 (1H, s, H2'), 6.81 (1H, d, J=8.5 Hz,
H-5'), 6.41 (1H, br s, 8-H), 6.20 (1H, br s, 6-H),
5.38 (1H, d, J=8.0 Hz, gal-1-H), 5. 15 (1H, d, J =
4.5 Hz, gal-OH), 4. 88 (1H, d, J=5.0 Hz, gal-OH),
4.47 (1H, d, J=5.5 Hz, gal-OH), 4.44 (1H, d, J =
4.0 Hz, gal-OH), 3. 65 ~3.27 (6H, m, gal-H2 ~ H-
6); “C NMR (DMSO-d,, 125 MHz) & 177.5 (C-4),
164. 1 (C-7), 161. 2 (C-5), 156. 2 (C-2), 156.2 (C9),
148. 4 (C4'), 144. 8 (C-3"), 133.4 (C3), 122.0 (C-
6'), 121.1 (C-1"), 115.9 (C-5"), 115.1 (C2"), 103.9
(C-10), 101.7 (gal-C-1), 98.6 (C-6), 93.5 (C-8),
75. 8 (gal-C-5), 73. 1 (gal-C-3), 71.2 (gal-C-2), 67.9
(gal-C4), 60.1 (gal-C-6), LA b k=~ % ¥ 5 STk
[11]4R0E 2K,

2 RATE

2.1 LEHSTHAIBEEHER
IR BB SRR T RIE AR LK
95% Z FEFRIUY) I 1E T B 28 B 48 Ak S A 48 3 43
Baifl, 53 8 Mua W, @i H IR\ UV.MS Fl
NMR 5547 9 4381 LA B2 55 SCHR B0 xR, 4301 &
EN: REEBIRPA (rutaecarpine , 1) . 52 5 B Bl (evodi-
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amine, 2). 7B-#% 2 7 % B K B (7B-hydroxyrutae-
carpine, 3), N'“-F Bt — & 2 % B W B (N-
formyldihydrorutaecarpine, 4), 2 & = % &
(dehydroevodia mine, 5). 2 % %W R Bt &1
(wuchuyuamide-1,6). %57 % b (daucosterol, 7)F14:
2Bk F (hyperoside, 8), LARTFRAT™ M NMR {5515
JRMAERE T N EREE BRI REE
TR R 5 SRR, A SCIRIE LG
3,4, 6~8 FEH KNG ERFE T ISR
LA EAR BN E MWL EY .

2.2 £HUERS

M AT X R % ¥ [E rutaecarpa (Juss.)
Benth. ]"" " HIH B SR A BT TR AR S Ak 2
BT RERRE , LEW 1 ~6 RENHILE
Bt . WEBIITERCREREIE)RE ,LED
1~6 VP& R 8 M- (H r R & R 5
A i [ = ANy A N T i | ) A e i [
YA BEVE D T AP AR ) RS TR )

IR Sz A 43 5l Sk 5.50, 5.58, 0.04, 0.23, 3. 69,
0.26 mg g 424,411 15. 30 mg g 4216 2 F
PG SR B R SN AR T BB R A TR
SR S 435y 8.78,7.97,0.05,0.23,4. 16,
0.31 mg g' 424, &1 21. 5 mg g' 425,78 2 7=
WO FEEETMT FEMAE)AEE rutacapa
(Juss. ) Benth. var. officinalis (Dode) Huang] T4
VTR Sz 4y Bk 4. 78 ,6. 62,0. 03,0. 32,3. 02,
0.25 mg g 425,411 15. 02 mg g 42 ; F AL
BTt E 1,2 F 5 HREEBREEHHLED
1 L HAth 2 Fh RERE P AR, 6 R AW B = S
o
2.3 REXEEYWHERERXR

REE RERFEEMARBEEEYRL ~
6 , AR A1 78 151 R 28 AR W B AR TR A B AR I R A
FRAYIR L ~ 5 S5 B R HEE AR BE
HE 2 FiniEBRABER.
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Fig. 2 Possible biosynthetic pathways of compounds 1 ~5
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