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FERN CONSTITUENTS: TWO NEW SECOFILICANE TRITERPENOIDS
FROM ADIANTUM CUNEATUM
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Two new secotriterpenoids 4,23-bisnor-3,4-secofilic-5(24)-en-3-al (1) and
4,23-bisnor-3,3-dimethoxy-3,4-secofilic-5(24)-ene  (2) have been isolated from
hexane extract of Adiantum cuneatum, and the structures were determined by
extensive spectroscopic analyses
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Adiantum cuneatum Lancsp. & FiscH. (=A. raddianum PresL, Adiantaceae) is widespread
through tropical America, and has been used as an ornamental plant in Japan. On investigation of the
fresh leaves of A. cuneatum (cultivated), we isolated two new secotriterpenoids, 4,23-bisnor-3,4-
secofilic-5(24)-en-3-al (1, 0.0001 %), and 4,23-bisnor-3,3-dimethoxy-3,4-secofilic-5(24)-ene (2,
0.0015 %). In this paper, we report the isolation and structure elucidation of compounds 1 and 2 on
the basis of spectral evidence.

’A hexane extract of the fresh leaves (4.7 kg) was chromatographed on silica gel to give a

benzene elute fraction (7.2 g, 0.74 % of the dried materials). This fraction was chromatographed
repeatedly on silica gel and prep. HPLC [C-18 reverse phase, CH3;CN-CHCl3 (9.5 : 0.5)] to give

two new compounds. Compound 1 was obtained as colorless needles, mp 138-139° C, [a)F + 0.9°
(CHCl3, ¢=0.1), and IR v X2 ¢m™:1700. The MS of 1 showed the molecular ion at m/z 398.3558
(C2gH460) and many significant fragment ions at m/z (rel. int.): 383 (20, M+*-15), 355 (24, a), 287
(35, b), 274 (100, c), 259 (61, c-15), 205 (43, d), and 191 (67, e) (Chart 1). This fragmentation
pattern was fundamentally identical with that of filic-3-ene (3)D The 'H-NMR spectrum of 1
indicated the presence of four tertiary methyl groups, two secondary methyl groups, an exocyclic
methylene group, and an aldehyde group in the molecule. The analyses of 1H-1H, 13C-TH COSYs,
HMBC, and HSQC spectra suggested that 1 was a secofilicane compound based on a comparison
with 3 (Tables 1 and 2).2 A partial structure of 1, shown by heavy lines in Fig. 1, was revealed by
the HMBC spectrum. Cross peaks in the NOESY spectrum of 1 were observed between methyl and
methyl, methyl and methylene, or methine and methine groups situated on the o-side of the molecule
[H-10 (5, 1.701)—H-8 (8 1.552)—H-27—H-28] and on the B-side [H-24 (6 4.422, 4.813)—H-
25—H-26]. Thus, the structure of 1 was established as 4,23-bisnor-3,4-secofilic-5(24)-en-3-al.
Compound 2 was obtained as colorless plates, mp 195-196° C, [o)Z -5.4° (CHCI3, ¢=0.2).
The MS of 2 showed the molecular ion at m/z 444.3979 (C3gHs;0;) and the common fragments
{miz (tel.int)} with those of 1 at 429 (3, M*-15), 354 (48, a-H), 287 (50, b), 274 (100, ¢), 259
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Fig. 1. Partial Structure of 1 and 2
by HMBC Spectrum
Q

NII-Electronic Library.Service



632 Vol. 44, No. 3

Table 1. 'H-NMR Spectral Data (500 MHz, CDCl3, )
T —

1 2 3 6 7 g 10 11

T 166, 189 2.34,259 9.773 197,238 136, 1.60 1.55 1.70 142 1.68
2 138178 138153 4341 198;2.37 134160 156 170  1.40; 1.62
3 147:1.61 199;2.04 516 124180 136,148 132  1.24  138; 143
= 12 15 16 18 19 2 22

T 1.08 150  L.16; T62; 133 123; 137 ;182 098 145

2 1.08; 148  1.19; 143  1.60; 1.57 127139 1.17;1.82 098 147

3102148 137,122 158 1.67 157 120,137 121;1.82 1.00 145
23 24 2526 2] 28 29 30

T — 7472, 4813 0712 0881 0974 0.787 0.881 _ 0.825
(ddd,1.52,1.52,1.22) d, 64) (d, 6.4)

y J— 4504;4.795 0690 0.875 0973 0788  0.882  0.824
(ddd,1.53,1.52,1.52) d, 64) (d, 6.4)

3 1575 0.975 0.892 0912 0921 0775 0.88  0.825
(dd,2.0,3.0) 4,67 (d, 6.7

Coupling constants are shown in parentheses; methoxyl proton signals were observed at & 3.306 and & 3.308 in 2.

Table 2. 13C-NMR Spectral Data (125 MHz, CDCl3, 6)

1 2 3 3 5 6 7 g 9 10
T 15.79 4322 20305  — 14795 38.04 23.72 48.78 39.19  57.20
2 31.55 1845 10510 —  148.44 38.14 2374 48.80 39.06 57.74
3 17.50 27.22 120.30 14433 38.44 38.73 1827 49.36 37.62  57.16
12 13 1415 16 17 18 0 20

1 33.64 29.05 38.81 4036 2936 35.64 4271 51.72 19.96 28.38
2 33,70 29.11 38.31 40.36 29.37 35.69 4272 5175 1996 28.39
3 3520 28.47 39.06 40.22 29.13 35.66 42.77 5176  19.93 28.42

21 22 23 24 25 26 27 28 29 30
1 60.07 3077 — 106.40 18.09 16.06 15.41 16.23 2195 2290
2 60.08 30.78 — 106.32 18.19 16.05 15.34 16.22 21.95 2291

3 60.09 30.77 1794 20.65 20.61 16.08 15.65 16.34 21.95 22.91
Methoxyl signals in 2 were observed at & 52.65 and 52.69.

(66, c—15), 205 (51, d), and 191 (48, e) (Chart 1). The TH-NMR spectrum of 2 indicated the presence
of four tertiary methyl groups, two secondary methyl groups, and two methoxyl groups. The 1H- and
I3C-NMR signals of rings B to E in 2 were similar to those of 1. The partial structure of 2 was also
revealed by the HMBC spectrum (Fig. 1). Thus, the structure of 2 was established as 4,23-bisnor-3,3-
dimethoxy-3,4-secofilic-5(24)-ene.

It is the first time that the secotriterpenoids have been found from fern plants. Biogenetically, we
suggest that the double bond at C-3—C-4 cleaves oxidatively; then the methyl ketone is eliminated from
the intermediate seco-compound as shown in Chart 2.
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