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Abstract: Ten canpoundswere firstly islated fran the acetone extraction of the fem Callipteris esculenta(Retz ) 1 Sn
exMoore et Houlst . The structures of the compounds were identified asp -sitosterol (1) , Stignast-4-ene-@3 -ol-3-one
(2) , Stignast-4-ene-3, 6-dione (3) , Benzeneacetic acid (4) , P -Hydroxy-B1 , 81 -epidioxyergsta-6, 22-diene (5) , Stig-
mast-4-ene-P , B -diol (6) , Stignast-5-ene-P , T -diol (7) , Stignast-4-ene-® -ol-3-one (8) , Glycernl-1, 3-dihexade-
canoate(9) and Daucosterol (10) on the basisof NMR sectroscopy and camparison with the data of known compounds
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Introduction

Callipteris esculenta (Retz ) 1 9n ex Moore et
Houlst , a kind of big evergreen hygrophilous terrestrial
leptoporangiate fern, belongs o the family A thyriaceae
widely distributed in the tropical, subtropical of A sia
and the idands of Polynesia They usually inhabit the
valleys and ravines of shady forests The tender fronds
are of enplastic and tasty. However, the chemical con-
stituents of thisplant have not been studied up t now.

In this study, we have ilated and purified ten com-
pounds from the fronds of Callipteris esculenta The
structure of the compoundswere identified asf -sitos
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terol (1), Stignast-4-ene-® -ol-3-one (2) '** | Stigr
mast-4-ene-3, 6-dione (3) '*** | Benzeneacetic acid
()" P -Hydroxy-8 , & -epidioxyergosta-6, 22-diene
(5) ** | stignast-4-ene-P , @ -diol (6) , Stignast-5-
ene-P, T -diol (7) 1", Stignast-4-ene-® -ol-3-one
(8) ™, Glyceml-1, 3-dihexadecanoate (9) and Dau-
costerol (10) mainly by NMR sectra data and by com-
parion the datawith those of knovn caompounds

Exper mental

General

The'H and ®*C NMR 9ectrawere recorded on B ruker
AM -400 pectrometerswith TM S as internal standard

The Chanical shiftswere reported in ppm using CDCl
as olvent Silica gel (200-300 mesh) for column chro-
matography and GF.s, (10-4Qu ) for TLC were supplied
by the Qingdao M arine Chamical Inc China Spots on
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TLC weremonitored under UV lamp and by heating sil-
ica gel plates prayed with 10% H, S0, in EOH. Seph-
adex LH-20 (25-1004 m, phamcia) were used for gel
chromatography and MC1 (MCI-gel CHP-20P) for de-
colorizing

Plant mater &l

The fronds of Callipteris esculenta were collected from
DaWei Shan Mountain, He Kou in June, 2006 A
woucher gpecimen Cheng 20060620 was deposited in
the KUN.

Extraction and Islation

The dried and powdered fronds of Callipteris esculenta
(8 0 kg) were extracted with acetone (10 L x 3, each
one day) at roam temperature The lventwas removed
under vacuum, and a residue (134 g) was obtained Af-
ter decolorized on MCI oolunn eluted with 95%
EDH, the residue was aubjected © silica gel column
@8 x L 21 an) eluted with petroleum ether. acetone
(10: 0,9: 1, 7: 3, 6: 4) 1o give fractions 1-4 Through
recrystallization fran petroleum ether, compound 1 (5 5
g) was purified fran fraction 2 and compound 2 (4 g)
fran fraction 3 The fraction 3 was further ilated and
purified through silica gel colunn chromatogrgphy and
gel chramatogrgphy repeatedly, © give the compound 3
(3mg), 4 (240 mg),5(8 mg), 6(26 mg), 7 (118
mg) , 8 (49 mg) and Campound 9 (190 mg). compound
10 (about 1 g) was purified fram fraction 4
Identification

Campound 1 and 10 were identified asP -sitosterol and
Daucosterol by comparing with authentic samples on
T.C

Stignast-4-ene-§ -ol-3-one ( 2) Colorless plates
(acetone) ;"H NMR (CDCL, 400 MH2)3 : 5. 80 (1H,
sH-4),4.34(1H,t,J =7.5Hz H-6),0.73(3H, s
H-18) ,1.37(3H, s H-19) ,0.92(3H, d,J =6.5 Hz,
H-21),0.84(3H,d,J =7.3 Hz, H-26) , 0. 82 (3H, d,
J=6.8Hz,H-27),0.85(3H,1,J =7.6 Hz, H-29) ; ©
CNMR (CDCL, 100MHZ2)d: 37.03(t, C-1) , 34. 23 (t,
C-2),200.56(s C-3),126.24(d,C-4) , 168.68 (s, C-
5),73.17(d, C-6),38.51(t,C-7), 29.68 (d, C-8) ,
53.57(d, C9), 37.96 (s C-10), 20.93 (t, C-11) ,
39.55(t, C-12),42.46 (s C-13),55.84 (d, C-14) ,
24.12(t, C-15), 28.16 (t, C-16), 56.00 (d, C-17) ,

11.94(q, C-18) , 19. 47 (q, C-19) , 36. 08 (d, C-20) ,
18.70(qg, C21), 33.84 (t, C22),26.00 (t, C-23),
45.76(d, C-24) ,29.08 (d, C25), 19.80 (g, C26) ,
18.99(q, C-27) ,23.02(t,C-28) , 11. 99 (q, C-29) .
Stignast-4-ene-3, 6-dione(3)  Colorless ®lids 'H
NMR (CDCkL, 400 MHz)d: 6.17 (1H, s H-4), 0.72
(3H, s H-18) ,1.17(3H, s H-19) ,0.93(3H, d,J =
6.4 Hz,H-21) ,0.83(3H,d,J =7.1 Hz H-26) ,0. 81
(3H,d,J=7.0Hz, H-27),0.84(3H, t,J =6.8 Hz
H-29): ®* C NMR (CDCl,, 100 MHZ)& : 35.52 (t, C-
1),33.98(t, C-2),199.57 (s C-3), 125.45 (d, C-
4) ,161.10(s C-5),202.43(s C-6),46.83(t,C-7),
34.20(d, C-8), 50.96 (d, C-9), 39.80 (s C-10),
20.86(t, C-11), 39.11 (t, C-12) , 42.51 (s C-13),
55.82(d, C-14), 23.97 (t, C-15), 28.02 (t, C-16) ,
56.53(d, C-17) , 11. 97 (q, C-18) , 17.51 (g, C-19) ,
36.03(d, C-20), 18.70 (g, C-21), 33.80(t, C-22),
25.98(t, C-23),45.77 (d, C-24), 29.09 (d, C-25),
19.83(q, C-26), 18.99 (q, C-27) , 23.04 (t, C-28) ,
11.89(q, C-29) . The above gectra data were in ac-
cordance with report of shen et al '
portsof Greca et al "' and Gapar et al ', the ®C
NMR chamical <ifts of C-8, C-10 and C-12 were
39. 1, 34. 2 and 39. 8 ppm regpectively, the assigments
of the three carbons signals should be interchanged.
Benzeneacetic acid(4) Colorless plates (petroleum
ether) ; 'H NMR (CDCL,400MHZ)d: 7. 25-7. 35 (5H,
m) d 3.65(2H, 5);: °C NMR (CDCl, 100 MH2)d :
178.02(s C2'),133.18 (s C-1),129.36 (d, C-2),
129.36(d, C-6), 128.63(d, C-3), 128.63 (d, C5),
127.35(d,C-4) ,41.03(t,C-1") . The structure estab-
lidment of compound 4 wasmainly by comparion data

: while in the re-

with those of ester of B enzeneacetic acid '*' .
P -Hydroxy-%t, & -epid ioxyer gosta-6, 22-diene( 5)
Colorless needles (M eOH ) 'H NMR (CDCL, 400
MHZz)90:6.51(1H,d,J =8.5Hz H-6) ,6.25(1H, d,J
=8.5Hz H-7),5.20(1H, dd,J =7.4,15. 10 Hz, H-
22) ,5.16 (1H, dd, J =8.1, 15.04 Hz, H-23) , 3. 96
(1H,m, H-3) ; ® C NMR (CDCk, 100 MHZz)d: 34. 65
(t,C-1),30.07(t,C-2),66.45(d,C-3),36.92(t, C-
4),82.14 (s C5),135.38(d, C6), 130.72 (d, C-
7),79.40(s C-8),51.02(d, C-9), 36.88 (s C-10),
23.37(t, C-11), 39.29 (t, C-12), 44.52 (s C-13) ,
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51.64(d, C-14), 20.60 (t, C-15), 28.64 (t, C-16) ,
56.14(d, C-17),12.84(q, C-18) , 18.16 (q, C-19) ,
39.73(d,C-20),20.85(g, C-21) ,135.17 (d, C-22) ,
132.26(d, C-23) ,42.73(d, C-24) , 33.03(d, C-25),
19.93(q, C-26) , 19. 62 (g, C-27) , 17. 53 (g, C-28) .
Stignast-4-ene-P , B -diol (6)  Colorless crystalls
(MeDH) 'H NMR (CDCL, 500 MHZ)d: 5. 74 (1H, d,
J=3.9 Hz,H-4),4.25(2H,m,H-3,H-6) ; *C NMR
(CDCkL, 100MH2Z2)d: 36.70 (t,C-1) , 31.41(t,C-2),
71.35(d, C-3), 120.70 (d, C-4), 146.10 (s C-5),
73.91(d, C6), 42.27 (t, C-7), 37.14 (d, C8),
42.69(d, C-9), 37.41 (s C-10), 20. 77 (t, C-11) ,
39.00(t, C-12),42.05(s C-13),49.03 (d, C-14) ,
24.25(t, C-15), 28.24 (t, C-16), 55.62 (d, C-17) ,
11.45(q, C-18), 18.24(q, C-19) , 36. 12 (d, C-20) ,
18.79(g, C21),33.90 (t, C22), 25.90 (t, C-23),
45.79(d, C-24),29.09 (d, C-25) , 19. 82 (q, C-26) ,
18.99 (g, C-27) , 23. 03(t,C-28) , 11. 98 (g, C-29) .
Stignast-5-ene-P , ® -diol (7)  Colorless needles
(M@H);lH NMR (CDCL, 500 MHZz)&: 5. 61 (1H,
dd,J =5.4,1.33 Hz, H-6), 3.85 (1H, brs H-7),
3.55(1H,m,H-3) ,0.68(3H, s, H-18) ,0.99(3H, s
H-19),0.93(3H,d,J =6.5 Hz, H-21) , 0. 84 (3H, d,
J=6.9Hz H-26),0.82(3H,d,J =6.8 Hz, H-27) ,
0.86(3H,t,J =7.5Hz,H-29) ; *C NMR (CDCk, 125
MH2)d:36.99(t, C-1),31.35(t,C-2),71.31(d, C-
3),41.99 (t, C4),146.22 (s, C5), 123.84 (d, C-
6) ,65.33(d,C-7),37.50(d, C-8),42.25(d, C-9) ,
37.39(s C-10), 20.68 (t, C-11), 39.15 (t, C-12),
42.12 (s C-13), 49.40 (d, C-14) , 24.27 (t, C-15) ,
28.24(t, C-16),55.70(d, C-17),11.60 (g, C-18) ,
18.22(q, C-19), 36.07 (d, C-20) ,18.78 (g, C-21) ,
33.90(t, C22), 25.92 (t, C-23), 45.81 (d, C-24),
29.12(d, C-25),19.76 (g, C-26) , 19. 00 (q, C-27) ,
23.04( t,C-28), 11. 96 (g, C-29) . The data were re-
smble o those of literatures'*”**! ,while in the litera-
tures'"*'! | the ® C NMR chemical shifts of C-5
143.88) ,C-150 25.90),and C-16 @ 29.22),C-23
© 28.88)were different, they should be corrected.
Stignast-4-ene-®t -0l-3-one(8)  Colorless crystalls
(MeOH) ;*H NMR (CDCl,, 500MH2)d: 6. 17 (1H, d,
J=1.8HzH-4),4.33(1H,m,H-6) ,0. 72(3H, s H-
18),1.19(3H, s H-19),0.82(3H,d,J =6.1 Hz, H-

27),0.85(3H, d,J =6.0 Hz, H26) , 0. 93 (3H, d, J
=6.5Hz H-21),0.86(3H, t,J =6.8 Hz,H-29) ; °C
NMR (CDCl;, 100 MHZ)d: 36.23 (t, C-1) , 34.11 (t,
C-2),199.52 (s C-3),119.62(d,C-4) ,171. 54 (s C-
5),68.69(d, C-6) , 41.46 (t, C-7) , 33.79(d, C-8) ,
53.71(d, C9), 39.01 (s C-10), 20.99 (t, C-11),
39.40(t, C-12), 42.11 (s C-13), 55.51 (d, C-14) ,
24.15(t, C-15), 28.10 (t, C-16) , 55.94 (d, C-17) ,
11.91(q, C-18) , 18. 25 (q, C-19) , 36. 07 (d, C-20) ,
18.66(q, C-21) , 33.57 (t, C22), 25.96 (t, C23) ,
45.75(d, C-24) , 29. 07 (d, C-25) , 19. 81 (g, C-26) ,
18.98(q,C-27) ,23.01( t,C-28) , 11. 95(q, C-29) .
Glycerol-1, 3-dihexadecanoate ( 9) W hite pow-
der;"H NMR (CDCl, 400 MHZ)d: 0.88 (6H, t, J =
6.4 Hz, H-16'), 1.26 (44H, overlgp, H-4'-H-14") ,
1.36(4H,m, H-15") , 1. 62 (4H, m,H-3") , 2. 35 (4H,
t,J =7.5 Hz, H2') , 2.49 (1H, brs OH) , 4. 08-4. 21
(5H,m, H-1, 2, 3);  C NMR (CDCl, 500 MHz)3:
173.91(s C-1'), 68.38(d, C-2) , 65.02 (t, C-1, 3) ,
34.09(t,C-2'),31.91(t,C-14"), 29.67-29. 11 (t, C-
4'-C-13') , 24.88 (t, C-3'), 22.68 (t, C-15') , 14.10
(q,C-16').
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