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AL KALOIDSAND COUM ARINS FROM ZAN THOX YLUM
DIMORPHOPHYLLUM HEM S .VAR.SPIN IFOL IUM
REHD.ETW IS’

Xiang Ying ZhengQing’an Zhang Cankui LiZhen Tu Zhiben*"

(W uhan Institute o B otany, The Chinese A cadeny o Sciences W uhan 430074)

Abstract  Six alkaloids, canthin-6-one, ethoxychelerythrine, N -desmethylchelerythrine,
dictannine, avicine and oxyavicine as well as three coumarins, sooparone, scopoletin and
isopoletin were ilated from the root xylen of Zanthoxylum dimorphophyllum
var. inif olium . T heir structuresw ere identified on the basis of gectral and chemical data-
These alkaloids are significant to the chemotaxonomy of Zanthoxylum L - and have practical
application.
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The alkaloids of Zanthoxylum gecies possess several interesting biological
activities, e.g., tumor and A DS inhibitors® .It is a significant marker of
chenotaxonomy on rutaceous plants which have strong arguments in morphological
taxonomy.W e have reported compounds iolated from Zanthoxylum species?® ®
.Egecially, we have reported four alkaloids isolated from the root bark of
Z.dimorphgohyllum var. ginif olium. In continuation of our studies on the chamical
constituents, we report the isolation and structural identification of six alkaloids and
three coumarins from this plant.Bioassay show s that canthin-6-one has strong
antibacterial activity and anti-arrhythm ia effect. It has a light concentration both in the
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root xylem and root bark.Benzophenanthridines and quinolins have been used as
markers for chanotaxonomy. In molecular ev olution viev s, tyrosin derived alkaloids
e. g- benzophenanthridines are regarded asprimary structure and anthranilic acid derived
alkaloids e. g. quinolins are modern structure® . It is inte-resting that both of themn are
found in this plant.-W e wiill discuss it in other paper.Quinolin alkaloid dictamnine is
ilated from thisplant for the first tie.

Exper mental

General M psare uncorrected-NM R gectraw eremeasured on aBruker AM -400
gectrometer using TM S as internal standard- EIM S gectraw ere measured w ith V G-
7070 E-HF (70ev) mass gectrometer. IR gectra were recorded in Perkin-Eimer 983
pectrometer (KBr).

Plant material Roots of Z.dimorphgphyllum var. sinif olium were collected in
A ugust 1993 inW ufeng county of Hubei Province.A voucher pecimenw as identified by
Prof.L i Hongjun and deposited in the Herbarium of W uhan Institute of Botany.

Extraction and isolation Dried and powdered roots xylem (5.0 kg) were
exhaustively extracted with 95% EtOH at 50 .The ethanol lution was condensed
under vacuum pressure to give a 1.5 kg extract. The extract was dislved in 2 molA
HCI and filtered. T he acidic solution w as extracted w ith chloroform to give fr. 1 (20 g)
. The aguous phase w as then basified w ith amonia liquor to pH 12 and partitioned w ith
chlorofom to give fr.2 (30 g) . These two parts were chromatographed on silica gel
column eluting with CHClIs and CHCIsM eéOH . Column chromatography of fr. 1 yielded
compounds 1 (100 mg) and 2 (50 mg) .Column chromatography of fr.2 yielded
compounds 3(2 g), 4(200mg), 5(200mg), 6(50 mg), 7(40mg), 8(70mg) and 9(30
mg).

Canthin-6-one (1) pale yellow needles (CHCIls),mp 160 161 . IRth& (am *):
1660.EI-M S (m /e, %): 220(M *, 100), 192(85), 166 (10), 139(18), 114(13) . 'HNM R
(cDCls), 8(ppm): 6.95(d, 1H,J= 10HZ), 7-95(d, 1H,J= 10HzZ), 8. 75(d, 1H,J= 5H2),
7.80(d, 1H,J= 5Hz),8.60(d,1H),7.30 8.00(m,3H).

Scoparone(2) white needles (CHCIlsM eOH),mp 143 144 .UV A% (nm): 229,
294,342.EI1MM' S (m /e, %): 206(M ", 100), 191(51), 163(38), 135(30), 107(20), 92(16),
69(21) . 'HNM R (CDCls), 8(ppm): 3.87(s, 3H), 3.89(s, 3H), 6.22(d, 1H,J= 9. 7THZ),
6.78(s,1H),6.79(s,1H),7.57(d, IH,J= 9. TH2) .

Dictamnine (3) white needles (CHCls), mp 137 .UV A& (nm): 236, 293, 310,
330.EIMM' S (m /e, %): 199(M *, 100), 184(85), 156 (74), 128(30), 130(17), 101(39), 76
(3).'"HNM R (CDCls), 6(ppm): 4.35(s, 3H), 8.01(d, 1H,J= 8.5Hz), 8.23(d, 1H, J=
8.5Hz),7.02(d, 1H,J= 2.8H2z),7.59(d, 1H,J= 2.8H2z), 7. 43(t, IH), 7. 67(t, IH) .

N-desmethylchelerythrine (4) pale yellow or colorless needles (CHCIls), mp
212 215 . UV A& (nm): 240, 254, 273, 322. IRtha (am™ *): 1600, 1581, 1526, 1465,
1285, 1195, 1046, 946, 853. EIM S (m /e, %): 333(M ", 100), 318(16), 304 (5), 290 (40),
275(17),232(7),217(8), 201(2), 188(9) . ‘HNM R (CDCls), S(ppm): 9. 75(s, 1H), 8. 72
(s,1H),8.36(d, 1H,J= 9.2Hz2), 8.34(d, IH,J= 8.7Hz), 7.85(d, IH,J= 9.2HZz), 7. 60
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(d,1H,J= 8.7Hz), 7. 26(s, 1H), 6. 14(s, 2H), 4. 13(s, 3H) , 4. 06(s, 3H) .

Ethoxychelerythrine (5) white crystals (CHCls),mp 203 204 .UV A& (nm):
228, 283, 320. IRtha (am™ *): 935, 2830. EIM S (m /e, %): 393 (M ", 18), 348 (100), 333
(11), 332(8), 316(6), 305(1), 304(4), 290(8) . 'H-NM R (CDCls), 6(ppm): 1. 10(t, 3H,J
= 7Hz),3.90(m, 2H), 2.80(s, 3H), 3.95(s, 3H), 3.97 (s, 3H), 5.55(s, 1H), 6. 09 (s,
2H),7.10(s, 1H),7.70(s, 1H),7.06(d, 1H), 7.62(s, 1H), 7. 46(d, 1H), 7. 77(d, 1H) .

Scopoletine (6) light yellow crystals (CHCIls), mp 203 205 .UV AW&" (nm):
253, 300, 349. IRUa (am™ *): 3321, 1690, 1600, 1558, 1510, 1435, 1280, 1130. EIM S (m/
e %):192(M *, 100), 177(68), 164 (43), 149(75), 121(32) . '"HNM R (CDCls), 6(ppm):
6.26(d, 1H), 7.60(d, 1H) , 6. 90(s, 1H), 6. 38(s, 1H), 6. 11(s, 1H), 3. 69(s, 3H) .

Isoscopoletine (7)  light yellow needles (CHCI:M e2CO),mp 205 206 .UV A%
(nm): 253, 300, 349. IRtha (am ™ *): 3321, 1690, 1600, 1558, 1510, 1435, 1280, 1130. EIM S
(m/e %): 192 (M *, 100), 177 (68), 164 (43), 149 (75), 121 (32) . 'HNM R (CDCls), &
(ppm): 6.26(d, 1H), 7.60(d, 1H), 6.90(s, 1H), 6. 38(s, 1H), 6. 11(s, 1H), 3.69(s, 3H) .

Avicine (8) vyellow crystals (CHCIlsM €OH),mp more than 310 . IRtha (an™ %):
930.EIMM S (m/e, %): 332(M *, 6.6), 317 (100), 316 (14.7), 288 (5.5), 287 (3.5), 260
(9.8), 259 (14), 201 (24) . '"HNM R (CFsCOOH), 6(ppm): 5.05(s, 3H), 6.35(s, 2H),
6.50(s, 2H), 7.60(s, 1H), 7. 70(s, 1H), 8.20(s, 1H), 8. 25(s, 1H), 8. 25(d, 1H,J= H2),
8.55(d, 1H,J= 9Hz),9.40(s, 1H).

Oxyavicine (9) clorlesscrystals (CHClsM eOH),mp 272 274 .UV A% (nm):
250, 280, 285, 322, 335. IRUS (am™ *): 930, 1640 EIM S (m /e, %): 347(M ") .'"HNM R
(cDCls), 6(ppm): 4.10(s, 3H), 6.28(s, 2H), 6.30(s, 2H), 7.40(s, 1H), 7.82(s, 1H),
7.85(s, 1H),8.17(s, 1H), 7.85(d, 1H,J= 9H2), 8. 15(d, 1H,J= H2).
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