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Abgtract  Eight compounds, contigoside A (1), contigoside B {2}, onychin (3), trans - cinnamic acid
(4), wallichoside (5), B - sitosterol (6), daucosterol (7). and sucrose (8) were isolated from the
methanolic extract of the aerial parts of Orychium contiggum . Compound 1 and 2 were new ones . Tmns -
cinnamic aeid {4) was jsclated from Onychiwn for the first time. Their suctures were assigned by a eombi-
nation of one — and two ~ dimensional MMR techniques.
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Onychium , which is distributed mainly in eastem Asia, is a small genus with about 10 species
(Sinopteridaceae family). Plants in this genus were used as traditional Chinese medicine for enteritis,
jaundice, flu and fever and as toxicide (Zhou, 1988). The compounds isolated from Onychinm in-
clude flavonoids, indancids, chalcone and diterpenoids (Xu et af, 1993; Akabori e af, 1980;
Hasegawa et al, 1974; Banerii et af, 1974; Ramakrishanan et al, 1974; Sengupta et af, 1976} .

Chemical study on Orychium contiggum is not reported. The present paper describes the isola-
tion, structural elucidation and identification of these eight constituents from this plant.

|

RESULTS AND DISCUSSIONS

Contigoside A (1), CyyHy 0y, M* 578, has strong IR absorption for the hydroxyl groups

*  Program graoted by the Laboratory of Phytochemistry, Kunming Institate of Botany, the Chinese Acadenty of Seiences.
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{3380 cm ') and the characteristic peaks due to the flavonol skeleton (1705, 1655, 1605, 1594,
1510, 970, 950, 915 em™!). This was further supparted by typical UV spectrum at 201, 227, 244,
266, 288, 315 and 347 nm (loge: 4.46, 4.12, 4.09, 4.26, 3.89, 4.04 and 4.15) ( Nomura et
al, 1978). The PC NMR data (Table 2) also revealed the presence signals of a flavone skeleton and
two thamnose moiety signals. Its aglycone unit was very similar to that of 3,47 ,5,7 — tetrahydrox-
yilavone (kaempferol) { Wagner et ai, 1976). The locations attached of two thamnose units were de-
duced as follows . Comparison of !H NMR spectra of 1 with that of kaempferol showed the lack of ex-
treme downfield characteristic signals for 5~ OH and 3 - OH ((12.5 - 10.6 ppm) due to the in-
tramolecular hydrogen bonding  Roitman et al, 1993) . Therefore, two rhamnose units could attach the
3- and 5 - hydroxyl groups. This conclusion was supported by >C NMR data which showed the
downfield shift of C =2, C—4, C -6 and C — 10 signals from & 146.8, 175.9, 98.2 and 103.1ppm
in kaempferol to & 157.15, 179,20, 100.09 and 107.12 ppm in 1, respectively ( Markham et al,
1978} . In addition, this conclusion was further confirmed by the detailed '"H — 'H and 'H - *C COSY
and COLOC analyses. On the basis of the above evidence, we assigned 1 as kaempferol — 3,5 -
dithamnoside, namely 2 - (4 - hydroxyphenyl} - 3,5 - di = {a — L — rhamnopyranosyloxy) — 7 — hy-
droxy — 4H - 1 - Benzopyran - 4 - one.

Contigoside B (2}, C3HyOy;. M 464, has strong IR absorption for the hydroxyl groups (3350
em™'}. and the characteristic peaks due to the flavone skeleton (1655, 1600, 1555, 1508, 995, 935
em ™) . This was further supported by typical UV spectrum at 206, 258.5, 296 and 363 nm {logs: 4.

Rha_:G1c0 __O

1 Rha Rha H

2 H Glc oH

Fig Chemical Canstituents of Grychium contiguum
55,4.28, 3.94, 4,17) (Nomura e o, 1978). The >C NMR data (Table 2) also revealed the pres-
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ence of a flavonol skeleton and an glucose moiety. Its aglycone unit was very similar to that of 3,3°,
4’ ,5,7 - pentahydroxyflavene { quercetol) ( Wagner et al, 1976). The location attached of glucose
unit was deduced as follows. Comparison of 'H NMR spretra of 2 with that of quercetol showed the lack
of extreme downfield characteristic signal for 3 - OH ( ~ §10.6 ppm} due to the intramolecular hydro-
gen bonding { Roitman ez e, 1993). Therefore, this glucose unit could be suggested to the 3 — hydrox-
yl group. This conclusion was supporied by 2 NMR data which showed two downfield shift of G — 2
and C ~ 4 signals from & 146.9 and 175. 8 ppm in quercetol to § 157.74 and 178.86 ppm in 2
{ Markham et al, 1978). On the basis of the above evidence, 2 was determined as quercetol - 3 — glu-
coside, namely 2 - (3,4 ~ dihydroxyphenyl} - 3 — (8 - D — glucopyranosyloxy) - 5,7 — dihydroxy —
4H - | - Benzopyran — 4 - one.

EXPERIMENTAL

General. Kofler melting points were uncorrected: Optical ratations were taken on a Jasco — 20C
digital polarimeter. IR were recorded on KBr discs with a Perkin — Elmer 577 spectrometer. UV were
obtained in EtOH on a UV - 210A spectrometer. EIMS (positive} were measured on a VG Auto Spec
~ 3000 spectrometer with direct inlet 70 or 20 eV. NMR were run on a Bruker AM - 400 spectrometer
using TMS as intemal standard; chemical shift values are reported in § units { pyridine - ds and CD-
Cl;} . Coupling constants (J} were expressed in Hz.

Plant Material. The aerial parts of Onychium contiggum were collected in Shiyang, Dayao
County, Yunnan, China in September, 1989, and were identified by Prof. Sugong Wu. a botanist of
the Kunming Institote of Botany, the Chinese Academy of Sciences. A voucher specimen was deposited
in the Herbarium of the institute.

Extraction and isolation. 2 kg dried and powdered of Onychium contiggum were extracted with
Me(OH three times at room temperature for & week. after removal the solvent in vacuum, the residue
was subjected on Si gel column chromatography and eluted with gradient CHCl; - CH;COCH; and
CHCl; - MeOH system. Nine compounds, contigoside A (1) {14 g, 0.0007%), contigoside B (27
(10 mg, 0.0005% ), onychin (3) (3.0 g, 0.15%), contigol {4 mg, 0.0002% "), cinnamic acid
(47 (12 mg, 0.0006% ), wallichoside (5) (56 mg, 0.0028% ), 3 - sitosterol (6}, daucosterol {7)
and sucrose {8) were obstained {See Figure 1). Some components were further purified by recrystal-
lization and prep. TCL (silica gel).

Contigoside A (1), CyyHx0u M 578, vellow needle crystals (MeOH), mp. 259 ~ 261°C; UV
lﬂgﬂ{log); 201 {(4.46), 227 (4.12), 244 (4.09), 266 (4.26), 288 (3.89), 315 {(4.04), 347
(4.15) nm; TR ASEr. 3380, 1705, 1655, 1605, 1594, 1510, 1490, 1444, 1370, 1345, 1305,
1280, 1206, 1176, 1130, 1090, 1055, 1025, 970, 950, 915, 836, 820, 810 cm™'; EIMS 70eV
m/z (%) 286 [M-2x Rha]* (100), 269, 257, 241, 229, 213, 201, 184, 153, 128, 121, 99,
93, 85, 73, 58, 43; HRMS m/z (%) 578.1714 [M]* (100), Calc. for CpHyOy4 578. 1636,
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431 [M-Rha-1]*(94), 415 (15), 339 (35), 325 (56), 311 (34), 283 (10), 80 (8): 'H
NMR (CsDsN)} &; See Table 1; C NMR ( CsDsN) 8: See Table 2; *C - 'H COSY and COLOC
spectra See Table 3.

Contigoside B (2), C HyO)5, yellow needle crystals (MeOH), mp. 206 ~ 208°C; UVAEDH
(loge): 206 (4.55), 258.5 (4.28), 296 (3.94), 363 (4.17) nm; IR vAr; 3350, 1655, 1600,
1555, 1508, 1490, 1440, 1353, 1292, 1266, 1200, 1168, 1085, 1055, 1010, 995, 935, 810,
710, 655, 645, 595 em™'; EIMS 70eV m/z (% }; 396 (45), 382 (S), 302 [M - Gic]* (100},
285 (2}, 273 (8). 229 (6), 193 [302 - B -ring]* (2), 153 (18}, 137 (35), 128 (22), 109 [B
—ring]* (20}, 81 (25), 73 (38), 69 (70}, 55 (51}, 43 (58); '"H NMR (CsDsN) 8; See Table
13 PC NMR ( CsDsN) &: See Table 2.

Onychin (3}, CyHxnOps, white needle crystals (MeOH), mp. 279 ~ 280°C; [«]® 5 - 112,
93° (MeOH, C 0.29), UVAEDH(loge ). 213 (4.46), 286 (4.26), 330 (3.50) nm; IRAKP, 3410,
3350, 1636, 1630, 1567, 1485, 1440, 1383, 1285, 1270. 1220, 1175, 1150, 1080, 1042,
1025, 972, 880, 846, 812, 770, 743 cm - 1; EIMS 70eV m/z (% ): 564 [M]* (0.7}, 418 [M -
Rha]* (0.5}, 400 [M — Rhamnose] * (1.2), 328 (0.7}, 256 [M - Glc — Rha]* (100}, 238 (&),
179 [256 - B-ring] * (43), 152 (37), 124 (27}, 104 (23), 85 (34), 77 (B — ring, 19), 71

(37}, 60 (30); "H NMR (C5DsN) 8; See Table 1; “C NMR (CsDsN) 8: See Table 2.
Table | 'H NMR spectma data of compounds (1), (2). and (3) in G IsN

Hydrogen i 2 3
H-6 6.77d. 1.7 6.69d, 16. 6.684d. 2.0
H-38 6.96d, £.7 6.66d, 1.6 6.74d, 2.0
H-2 8.05dd. 8.6, 0.6 B.43d, 2.0 7.54d, 7.6
H-% 7.284d, 8.6 7.401, 7.6
H-4 7,351, 7.6
H-5 7.28d, 8.6 7.28d. 8.4 7.401. 7.6
H-¢ 8.05 dd, 8.6. 0.6 8.0 dd. 8.4, 2.0 7.54d, 7.6
5-0H 12.64 5 12.46 5
H-2p 5.404dd, 13.2, 3.2
H-3 3,20 dd, 17.2, 13.2
H-3f 2.87 dd. 17.2, 3.2

Gle-1-H 6.12d, 6.6 5.71d, 7.6

Gle-5-H 3,99 ddd. 4.05 dad,

Glc - H; 4.33-4.15

Rha-1-H 6.28 5 6.40

Rha-2-H 5.08 ks 4.80d, 2.0
Rha— H, 4.61-4.16

Rha - Me 1.434, 6.1 £.78 d, 6.0

Rha—1'—H 6.25 5

Rha-2‘ - H 47 brs

Rha - 4.65-4.49

Rha — Me' ' 1.64d. 6.0
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Table 2 "™C NMR spectm data of compounds (1), (21, and in CyDsN

Carban 1 2 3
2 157.15 5 157.74 5 79.50 d
3 136.16 = 135.50 s 43 .45 1
4 179.20 s 178.56 s 196.62 s
5 162.49 s 162.86 s 164.53 s
6 100.09 d 100.04 d 97.94 d
7 162.99 s 166.23 s 166.31
8 94 4 d 94,77 d 96.30 d
9 158.48 = 157.95 & 163.41 s
10 107.12 s 105.31 s 104.43 =
1 121.64 5 12251 o 130.34 s
2 131.58 d 116.40 d 126.85 d “
3 116.48 d 146.93 s 129.15 d
4 161.90 5 150.80 s 129.06 d
5' 116.48 d 118.10 d 129.15 d
6 131.58 d 122,75 d 126.85 d
Ghucose
Gie—1 104,54 d 99.48 d
-2 76.19d 77.87d
-3 78.68 d 79.20d
-4 71.52d 74.12d
-5 78.97 d 78.89 d
-6 62,80t 62.11¢
Rhanmosa
Rha - 1 103.98 d 102.49 d
-2 71.97d 72.44 d
-3 72.58 d 72.79d
-4 73.29d 71.17d
-5 72.10d 69.93 d
—Me 18.30 q 18.89 g "
Rha-1' 100.40 d
-2 71.82d
-3 72.414
-4 73.60 d
-5 71.45d
~ Me' 18.60 4

Trans - cinnamic acid (4), CHzO;, white amorphous crystels (MeOH), UVAESH (Joge):
203.5 (4.27), 208.5 (4.14), 215.5 (4.22), 221.5 (4.17), 271 (4.17) nm; IR o}, 3048,
3018, 2820, 2700, 2590, 2520, 1680, 1625, 1572, 1490, 1446, 1416, 1340, 1310, 1285,
1223, 1203, 1175, 1065, 1025, 982, 970, 930, 870, 765, 705. 675, 596, 545, 484, 370
em™'; EIMS 20eV m/z (% ). 148 [M]* (100), 131 [M - OH]* (42), 120 (13), 103 [M -
COOH]* (80), 91 (40}, 77 [Benzene]* (83), 65 (7}, 51 (20), 40 (3); 'H NMR (CDCL;) &.
7.80 (1H, d, J=16.0Hz, 8- H), 6.45 (1H, d, J=16.0Hz, a— H}, 7.56 (2H, m, 2,6 - H),
7.40 (3H, m, 3,4,5-H); "C NMR (CDCl;) &; 172.56 (s, COOH), 147,10 {d, B- C}, 117.

ek
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34 (d, e—C), 134.05 (s, C-1), 128.94 (d, C-2), 128.36 (d. C-3), 130.72 (d. C-4),
128.36 (d, C-5), 128.94 (d, C-6).

Wallichoside (5}, CyoHypOg. mp. 199~ 201°C; UVAE M (loge): 219 (4.50), 258 (4.12},
299 (3.28) nm: IR VK5, 3530, 3380, 3310, 3200, 1707, 1696, 1598, 1350, 1224, 1082, 1063,
1045, 1035, 1016, 916, 895, 876 cm™'; EIMS 20eV m/z (%) ; 234 [M - 162]* (2), 216 [M-
glucose] * (27), 203 [234 — CH,OH]* (3), 185 [216 - CH,OH]* (100), 173 {7}, 142 (5}, 131
(2), 103 (5), 73 (80), 60 (45), 40 (18): 'H NMR (CsDsN) 8. 7.74 (1H, s, 4- H), 5.08
(1H, d, 3.4, 33-H), 3.96 (2H, t, 7.4, 13- H,), 3.12 (2H, t. 7.4, 12- H,), 3.09 (tH,
dq. 7.2, 3.4, 2«—H), 2.80 (3H, s, 14 - Me}, 2.29 (3H, s. 11 - Me}, 1.61 (3H, d, 7.2,
10-Me), 5.24 (1H, d. 7.8. Gle-1-H), 4.14 (1H, dd, 7.8, 8.0, Gle—2-H), 4.36 (1H,
t, 8.0, Gle—3-H), 4.32 (1H. t, 8.0, Glc -4-H), 4.05 (1H, ddd. 8.0, 5.1, 2.1, Gle -
5-H). 4.60 (1H, dd. 11.7, 2.1, Gle - 6- Ha}, 4.45 (1H, dd, 11.7, 5.1, Gle -6 - Hb).
13C NMR (CsDsN) &: 205.83 (s, C—1), 52.40 (d, C-2), 84.03 (d, C-3), 126.31 (d, C-
4), 136.77 (s, C-5), 144.66 (s. C-6), 138.69 (s, C-7), 132,12 (s, C-8), 151.08 (s,
C-9),21.15 (g, C-10), 14.06 (q, C-11), 33.08 (¢, C-12), 61.09 (1, C-13), 13.94
(g, C-14), 105.79 (d, Gle -1}, 75.42 (d, Gle -2), 78.44 {d. Gle-3), 71.74 (d, Gle -

4), 78.61 (d, Gle -5, 62.87 (i, Gle—6).
Tahle 3 (- '"H COSY and COLOC spectra of Contigpside A (1) 1n CsDN

Assigniment 'H NMR 3¢ NMR COLOC observed
H-2 157.15 s
H-3 136,16 =
H-§ 6.77d. 1.7 100.09 d C-5,C-7,C-B8, C-10
H-8& 6.690d, 1.7 9494 d C-6,C-7,C-9,C-10
H-2,6 8.054d, 8.6, 0.6 131.58 d c-2
H-%, 5 7 28d, 3.6 115.48 4 c-r
H-& 161.90 s
Rha-1-H 6.28 s 103.98 4 C-3, Rha-35-C
~2-H 5.08brs 71.97d
-3-H 4.61 dd, 9.3, 3.2 7258 d
-4-H 4.301, 9.3 73.29 4
-5-H 4.16 dg, 9.3, 6.1 72104
-6-Me 1.434d, 6.1 18.30 q
Rha-1'-H 6.25 g, 100.40 d C-5,Ra'-3".5"-C
-2_H 4,71 brs 71.82d
-%-H 4.654dd,9.2, 3.2 72.41d
-4 -H 4,391, 9.2 73.60d
-5_-H 4,29 dq. 9.2, 6.0 71.45d
-6 -Me 1.64d, 6.0 18.60 q
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