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Abstract: The chemical constituents of Lepisorus fortunei (T. Moore) Li Wang were separated and purified by silica gel,

Sephadex LH-20, MPLC, semi-preparative HPLC and other chromatographic techniques, and the structures of the compounds
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were identified by their physicochemical properties and nuclear magnetic resonance (NMR) data. Fifteen compounds were
isolated from 90% (volume fraction) ethanolic extract and identified as trans-caffeic acid (1), (=)—trans blechnic acid (2),
rosmarinic acid (3), 5-O-caffeoylshikimic acid (4), (R)-3-(3, 4—dihydroxyphenyl) —lactic acid (5), polybotrin (6), (=)
—trans-brainic acid (7), fern-9(11)—ene (8), fern-9(11)—-en—28-oic acid (9) , B-sitosterol (10), daucosterol (11) , uracil
(12), stigmast—4-ene—3, 6-dione (13), (22E, 24R)—ergosta—4, 6, 8, 22—tetraen—3-one (14) and vitexin (15). Compounds
2,4,5,7,9, 13, 14 and 15 were isolated for the first time from the L. fortunei. The present investigation provided chemical
basis for clarifying the medicinal value of L. fortunei.

Key words: Lepisorus fortunei; chemical constituent; structure identification
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VLFE 2 3k [ Lepisorus fortunei(T.Moore) C. M. Kuo |"A7K BB RHEY) , iR & T B RE (Microsorum) , J5
I8 TG BRI (Neolepisorus ) , BUH I 2 FL J& (Lepisorus ) , 544 f0 4% Microsorum fortunei(T.Moore ) Ching
Fl Neolepisorus fortunei(T.Moore) Li Wang'". YL.Fg BB M B A 3RS, )iz 0 A0 FARILI I L LI L X, &
A TR A b ALY HA T ERE IR A% XU AT b 19 55 D, AlG 7 B R
DRI R DG 19 90 A5 . VA PR R R B, VIR B R £ T TR RN £ R £ TR BRI B A AR R Y T A Ak e
T3 R VLR REBR A 22 A T S WS AR A ZHOU 45 YL RS B2 3k b 43 5 21 7 MM & ) 5
LIANG %5 VT3 B BR 2 8 5 11 R LS9 5 YAN 2567 VT RS 2 B0 B 80 11 R 59, XS S 2
FBRIRE | B R 2R B AR AL B W . it — 2D B T B BRAT R4 o), AR F 5T LA 90% (AT 8 LT IR
VLR R BRAL o), T8 5 o A (3% BEIRCAE (5 v I 35 LR ) o o RO (i BoR EA T 008, R
P 2705 5 S B PE DO 25 5 265 1T 15 MBS, 23051 o8 BXnERR (1) e aU S BERIR (2) Ak
2 (3) .5—0-MNMEmESE #72 (4) . (R)-3-(3,4—dihydroxyphenyl )~2R-lactic acid (5) .polybotrin (6) , 738k #k
MR (7) 10 (8) AR (9) \B-4% F BE(10) W1 M (11) (IR WERE (12) 5 —4- M -3, 6- [
(13) M5 -4,6,8,22- Uk -3-H (14) FIHEIFI R (15). P L 5972.4.5.7.9.13 14 F1 15 % 8 Fp b i
Yook B T R A Y o B A 2
1 MRS
1.1 SEIEH R SR

VLR R BRAEY) T 2018 4F 4 F 2R | P [ PG A48 Tt Tl . A ot 8 0 T 9 2 8 Al [ B4 2 0 K e
‘B RHEYITT RS 2 B Lfortunei (T.Moore) Li Wang. FEUEFRAS (JN20180401 ) P47 7E L g IV K24 28 BE L X
UER7/ ks e

SRR A EE (3T al) SBECOHTAE) (LR SR (O3B al) S P e (o3 Hral) (B (o pral)
LR SR AT IR T 5 REIE (GO0F-254) , 7 By AL T ey A FRZ2Y Wl 5 Sephadex LH-20 BE , L 111
FEA AT IR A B 5 MR R AT AR AR, S 5 VAR IR TIT AT R A W

SEEG Y ES - Bruker Avance T1T S00M B A% % M4 (NMR ) X (f8 [ £ £ 55 /3 7] ) s Bruker solari X=70 1557
Pr AL G A & 7023 B ) s N=1100 fighs 78 &AL (H A EYELA) ; CCA-20 K 18 AUK AP 52 (JL ST 7
A A FRTTL A A ) s FA1204B HL TR (R IR SR AAT BRZA F]) s UltiMate 3000 PLUS =28
3% {X (Thermo Fisher Scientific) ; LC-20AR * fil & = 280 A (0185 ( H AR By HE) 5 L10 il 45 (03
(Biotage ).

1.2 KBHE
PEIBUR 53 B - VLR B R T 4 5 14.36 kg, Z00iK IS 40 25 i ARUAR , 43 E oA Bl b3 43 F bl T 38 43 .
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I 43 5 90% (R FRY B0 B (1 kg MR 10 L 212121 7 d D8 EZE 07, 5228 . LR LR E
83U A B R (1.98 ke) Al T 3B 4> BRF (0.51 kg). IR 4> =B 2 BIINK i 2 B 77 1K
U A vk L =S BE L O R SR FNIE T BEAs 2 HU 3 U, 15 1L 385041 Y Ik AR 4 53 227.38 o . A H
Y AHHLZH 53 8.43 o LR TR A HLAL 43 68.80 g M IE T W5 A KL ZH 43 57.32 g3 Mo 35 43 A1 31 Mk AH AL 2H 40
55.30 g A H BEAHMLL 53 1.37 ¢ TR CTRAHAHZ 73 9.51 o FINIE T BEAHAHZH 43 21.75 g

B T 380 A ik AR 53 (55.30 ) , Lo RERAE (i35 43 B9, LUAT ik — 2 1R .18 (100: 0—0: 100, 14
U, TRD AR CHR-TEE(10: 1—0: 100) BB BE BRI, 153 36 MRy (Fr.AL ~ Fr.A36). Ho  Fr.AS (£
k- 212 B 50: 1) 45 S 2L 54 9(33 mg) , Fr. A8 (1 i ik — 21k TG 10: 1) 45 G 24k &
Y110 (260 mg) , Fr.A29 (73l —Z R 15 5: 1) 43t MCIAE (3% (FH R ) /3 35 45 3] Fr.A29-M 1 ~ Fr.A29-
M5, Fr.A29-M1 P} 28 AT 0335 CAIMBE- 22 TR 1:2) 738, A3 265 ) 11 (50 mg). b 3553 A il
it FHKELZH 53 (227.38 o) e ik A (33 20, LA il ik — 20 TR 0T (100: 0—0: 100) A1 — 4 F e — FF B2 (50
50—0:100) 6 e, 453 35 M8 0y (Fr.B1 ~ Fr.B35) .Fr.B1 (A1 ilfit- 2 /R £ T 100: 1) w45 S8k &
17 8(500 mg) , Fr.B11 (A1 ififik- £ 12 £ 15 10: 1) 283 21 i £ WA (FH EE-7K 1002 0) 43 2545 264 40 13 (fR
B4 1] £,=20.1 min, 10 mg) 1 14(1,=24.0 min, 15 mg). #i_[-#B4) £ R £ FE A HLLL 53 (68.80 o) 8 ik A
oy B, LA A e - (20 11 D BREEVERL, £33 10 /MB 0 (Fr.C1 ~ Fr.C10) . Fr.C1( 5 H fi-H
Fi20: 1) 845 AT 24659 1(289 mg) Fr.C2( 5 b —H i 10: 1) £8 Sephadex LH-20 B AT (3% (H
fi) 75 8 Fr.C2-10 ~ Fr.C2-L3, Hof Fr.C2-12 X 2 0DS [ E A (H BE-7K 23:77—30:70) 73 55 , 15 84k &
P12 (897 mg) FILA Y 3(167 mg).Fr.CA( 5 P B - L 5: 1) £ Sephadex LH-20 BEICATE (4,35 (H ) 73
545 Fr.C4-10 ~ Fr.C4-14, Hrf Fr.C4-11 X 2 ODS 7 R FE (I EE-7K 40:60) 43 B A3 214 &40 5(9 mg).
Fr.C4-1.2 28528 > i 48 W AH (H 7K 50:50) 43 2545 204k 5 ) 4 (1,=7.4 min, 234 mg).Fr.C6 ( 5 H fi-H
fit 2: 1) F 45 A B A9 12(2 900 mg) Fr.C10( 50 b F B 1: 1) 28 Sephadex LH-20 #E A (3% (
fi) 3 5458 Fr.C10-1L0 ~ Fr.C10-L5, H:p Fr.C10-L4 B 45 545 24654 15(10 mg) Fr.C10-L0 £ ODS H
JEAE (H BE-7K 30:70) 73 2, #3214 591 6 (1 000 mg) . Fr.C10-13 28 ODS H AT (H BiE-7K 70:30) 73 2, 15
A4 7(1 000 mg).

2 SLERZE R

A TR B B o 2 30 15 BG4, 0 DG i Bl 1225 SO T Ak B W A S L 45
mr.

A1 AAB AR (FFEE) ,ESI-MS m/z: 181 [M+H ] .m.p.196~199 “C,254 nm F .95, fb2FR N
C,H,0,.'H NMR (500 MHz, CD,0D)8:7.53(1H, d, ¥ & # %% J=15.9 Hz,H-7),7.03(1H,d, J=2.1 Hz,H-2),
6.93(1H,dd, J=8.2,2.1 Hz,H-6) ,6.78(1H,d, J=8.2 Hz,H-5) ,6.22(1H,d, J=15.9 Hz,H-8) ; °C NMR (125
MHz, CD,0D)8:170.99(C-9) , 149.44(C-4) , 147.01(C-7) , 146.80(C-3),127.85(C-1), 122.81(C-6),
116.51(C-5),115.58(C-2),115.14(C-8). LA - ¥4 15 SCHk R 8 Sa A — 20, i b &9 1o e X
MER .

TEW 2 3R 5 5 AR (P ), ESI-MS m/z:359 [M+H]".m.p.158~161 °C,254 nm F .25, fb22K
4 C,H,,0,.'H NMR (500 MHz, CD,0D)é8:7.76 (1H, d, J=15.9 Hz, H-7') ,7.19 (1H, d, J=8.5 Hz, H-6") ,
6.75~6.96(4H,m,H-2,6,5,5'),6.28(1H,d, J=15.9 Hz,H-8'),5.88(1H,d, J=4.9 Hz,H-7) ,4.33(1H,d,
J=4.9 Hz,H-8) ;""C NMR (125 MHz,CD,0D)&:173.53(C-9),170.57(C-18),149.60(C-3),146.51(C-4),
146.01 (C-12) , 145.17 (C-13) , 143.31 (C-16) , 129.34 (C-1) , 129.02 (C-11) , 124.55 (C-10) , 122.57
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(C-15),119.66(C-6) ,118.06 (C-14),117.78(C-17),115.89(C-5) , 115.12(C-2) , 88.34(C-7) , 55.26
(C=8). LA B0 5 SRl S AR — 20, U e b 5 2 I NS BRI .

&Y 3 Bk A (HEE) , ESI-MS m/z:361[M+H]".254 nm F .25, fb2# 0 CH,,0,.'H NMR
(500 MHz, CD,0D)é6:7.55(1H, d, J=15.9 Hz, H-7) ,7.05(1H, d, J=2.0 Hz, H-6) , 6.95(1H, dd, J=8.2,
2.1 Hz,H-2),6.81~6.62(3H,m,H-5,2",5"),6.71(1H,d, J=8.0 Hz, H-6") ,6.27(1H,d, J=15.9 Hz,H-8) ,
5.19(1H,dd, J=8.3,4.3 Hz,H-8') ,3.17~2.96(2H,m,H-7") ; ®C NMR (125 MHz,CD,0D)5:173.48(C-18),
168.46(C-9),149.65(C-4),147.71(C-7),146.72(C-3) ,146.09(C-12) ,145.21(C-13),129.25(C-10) ,
127.65(C-1),123.13(C-6) , 121.82(C-15) ,117.58(C-11),116.50(C-5) ,116.31(C-14) ,115.25(C-8) ,
114.40(C-2),74.57(C-17) ,37.86(C-16). Lk ¥4 5 SCHR 8 A — 8, i % e b G 1 3 ok ik
HIA .

By 4. B0 SR () ESI-MS m/z:337[M+H]".254 nm F 82956, k%=X K ¢, H,.0,.'H NMR
(500 MHz, CD,0D)§:7.56(1H, d, J=15.8 Hz, H-7') ,7.04(1H, d, J=2.1 Hz, H-2"),6.95(1H, dd, J=8.2,
2.1 Hz,H-6"),6.86(1H,d, J=3.7 Hz,H-5') ,6.78(1H,d, J=8.2 Hz, H-2) ,6.28 (1H, d, J=15.8 Hz, H-8') ,
5.28~5.21(1H, m, H-5) ,4.40(1H, t, J=4.0 Hz, H-3) ,3.91 (1H, dd, J=7.5,4.2 Hz, H-4) , 2.86 (1H, dd,
J=18.3,5.3 Hz,H-6a) ,2.32(1H,dd, J=18.4,5.6 Hz, H-6b) ; “C NMR (125 MHz, CD,0D)&:169.67(C-7) ,
168.63(C-9"),149.64(C-4"),147.26(C-7"),146.81(C-3"),138.89(C-2),130.33(C-1),127.74(C-1"),
123.02(C-6"),116.52(C-2"),115.22(C-5"),115.07(C-8"),71.40(C-3),70.02(C-4),67.33(C-5),29.19
(C—6). LA B4 5 SCHR s AR — 20 MO e b &9 4 S-0-MnEfE 2 o .

Y 5. OB R (L), ESI-MS m/z: 199 M+H]".254 nm F %.9¢%, b2 8 C,H,,0,.'H NMR
(500 MHz, CD,0D)§:6.71 (1H, d, J=2.0 Hz, H-5") , 6.67 (1H, d, J=8.0 Hz, H-6") , 6.57 (1H, dd, J=8.0,
2.0 Hz,H-2'),4.25(1H,dd, J=7.9,4.4 Hz,H-2),2.94(1H,dd, J=13.9,4.3 Hz,H-3),2.75(1H,dd, J=14.0,
7.8 Hz,H-3) ;"C NMR (125 MHz, CD,0D)8:177.39(C-1) , 145.99(C-4") , 144.96(C-3"), 130.34(C-1") ,
121.91(C-6'),117.71(C~5"),116.17(C-2"),73.13(C-2) ,41.09(C-3). LA I %¥i 5 Sk FeA —2
WO e AW 5 A (R)-3-(3,4—dihydroxyphenyl )—2R-lactic acid.

&Y 6. KA (T HEITM ), ESI-MS m/z:233[M+H ] .m.p.168~171 °C,254 nm F L%, 1k
2¢3°N C,H,,0,."H NMR (500 MHz, DMSO-d,)5:7.88(1H,d, J=8.1 Hz,H-4"),5.77(1H,d, J=5.5 Hz,H-2),
5.64(1H,d, J=8.1 Hz, H-5") ,4.02(1H, q, J=5.4 Hz, H-3) ,3.95(1H, q, J=4.6 Hz, H-4) , 3.83 (1H, q,
J=3.4 Hz,H-5),3.62(1H,ddd, J=12.0,5.1,3.3 Hz,H-6) ,3.54(1H, ddd, J=12.0,4.9,3.2 Hz, H-6) ; °C NMR
(125 MHz, DMS0-d,)$8: 163.09(C-2"), 150.74(C-3") , 140.71(C-4") , 101.73(C-5") , 87.68 (C-2) , 84.82
(€C-5),73.52(C-3),69.87(C-4),60.85(C-6). LA I 5 ¥ 5 SChk il Fa A — 80, w6 0
Polybotrin.

AW 7. B0 R (L), ESI-MS m/z:515[M+H]".m.p.170~173 °C,254 nm K W.2%56, fb25=
C,;H,,0,,.'H NMR (500 MHz,CD,0D) 8:7.51(1H,d,J=16.0 Hz) ,7.12(1H,d, J=8.4 Hz) ,6.95-6.89(1H,m) ,
6.82(1H,d, J=8.4 Hz) ,6.65(1H,dd, J=2.6,1.3 Hz) ,6.28~6.19(1H,m) ,5.92(1H,d, J=9.2 Hz) ,4.83(2H,
dd,J=4.9,2.7 Hz) ,4.68(1H,d, J=9.3 Hz) ,3.79(1H,dd, J=4.4,2.2 Hz) ,2.47(1H,dd, J=4.9,2.7 Hz) ,2.13~
2.03(1H,m) ; "C NMR (125 MHz, CD,0D) §:170.6(C-9),170.4(C-9") , 169.72(C-7") , 149.53(C-3")
146.59(C-4),146.15(C-3),145.19(C-4") ,143.05(C-7") ,139.74(C-2") ,129.10(C-1) , 128.95(C~-1") ,
128.34(C-2"),124.32(C-1"),122.98(C-6"),119.30(C-6) , 118.25(C-5"), 117.99(C-8") , 116.27(C-5) ,
114.90(C-2),87.82(C-7),72.15(C-5"),67.77(C-4"),66.80(C-3"),55.26(C-8) ,26.89(C-6"). LA I %k
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it 55 SCHR IR B FEA— B T A E Y T R IR BRI .

&Y 8. SR (E D7), ESI-MS m/z:425[M+H]".m.p.157~159 °C, 254 nm F A B9, b=
4 C,H,,.'H NMR (500 MHz,CDCI,)8:5.29(1H, m,H-11),2.06(1H,m,H-8),1.90~1.82(2H,m,H-1,20),
1.78(1H, dd, J=2.9, 8.9 Hz, H-6) , 1.65(1H, d, J=2.2 Hz, H-16) , 1.62~1.51 (6H, m, H-2,6,7,12,18) ,
1.51~1.43(2H, m,H-2,22), 1.40(2H, d, J=6.9 Hz, H-15,16) , 1.36 (1H,s, H-3) , 1.35(2H, d, J=4.2 Hz,
H-19),1.32(1H,s,H-7),1.31~1.28 (1H, m, H-15) ,1.27~1.20(2H, m, H-5,20) ,1.17(1H,d, J=6.7 Hz,
H-1),1.09(2H,s, H-3,25),1.01(2H, ¢, J=9.1 Hz, H-21,29),0.93(1H, d, J=4.6 Hz, H-24) , 0.90~0.82
(3H, m, H-23,27,30) ,0.80 (1H, s, H-28) , 0.77 (1H, s, H-28) ; "C NMR (125 MHz, CDCI,) §: 151.84
(C-9),115.76(C-11),59.83(C-21),52.17(C-18) ,45.03(C-5) ,43.12(C-3) ,42.58(C-3) ,41.65(C-1) ,
40.13(C-8),38.21(C-10) ,37.84(C~14),36.93(C-12),36.89(C-13),36.35(C-16) ,33.79(C-4) ,32.95
(€-23),30.93(C-22),29.44(C-15),28.38(C-20) ,25.2 0(C-25),23.15(C-30) ,22.28 (C-29) , 21.84
(C-24),20.30(C-15),19.71(C-2),19.67(C-6) , 18.04(C=7),15.99(C-26) , 15.58(C-27) ,14.14(C-28).
DL b B5dl 5 SCBRAOE A — 20 O A B W 8 S - Ui 4

& 9: AT (S A7), ESI-MS m/z:447[M+H]".m.p.155~157 °C,254 nm F A B35, fh2p
4 C,,H,0,.'H NMR (500 MHz, CDCI,) §:5.29(1H, dt, J=5.1,2.3 Hz) ,2.47(1H,d, J=3.3 Hz, H-16) ,2.02
(2H, d, J=7.1 Hz, H-8) , 1.98~1.81 (3H, m, H-19, 20) , 1.76~1.56 (5H, m, H-6, 7, 15) , 1.56 (3H, d, J=
3.3 Hz,H-12),1.38(2H,s,H-2),1.35(4H,d, J=7.2 Hz) , 1.25~1.06 (5H, m, H-1,3,5) ,0.92(3H, d, J=
6.4 Hz,H-29),0.87(3H,s,H-30),0.83(3H,d, J=6.3 Hz, H-23),0.78(3H, s, H-27) ; °C NMR (125 MHz,
CDCl,) 6:182.51(C-28),151.66(C-9),115.50(C-11),60.33(C-21),54.27(C-18),54.15(C-17),45.03
(C-5),42.56(C-3),41.61(C-1),40.25(C-8),38.20(C-10),37.82(C-14),37.37(C-13),35.59(C-12),
33.77(C-4),33.05(C-16),32.96(C-23),31.70(C-22),31.00(C-15),29.74(C-20) ,25.15(C-25) ,23.12
(C-30),22.28(C-29),21.88(C-19),21.82(C-24),19.68(C-6),19.62(C-2),18.13(C-7),15.56(C-28),
14.26(C-27). Lk FEHE 5 SCIRARE B AR — 350 MU @A 50 9 I E A TR

&0 (T8 E R E AR (ST, EH BE) ,EST-MS m/z:415[M+H]".m.p.140~143 °C,254 nm
9, T R B IR Sk (0390 45 Ak e o TR 55 (05, k2 xCH €, H,,0.'H NMR (500 MHz, CDCl,)5:5.35(d,
J=4.8 Hz, 1H) ,3.52(s, 1H) ,2.29(dd, J=12.8,3.2 Hz, 1H) ,2.27~2.19(m, 1H) , 1.99 (t, J=16.2 Hz,2H) ,
1.89~1.79 (m, 3H) , 1.66 (dt, J=18.5,6.7 Hz, 1H) , 1.57~1.41 (m, 7H) , 1.40~1.31 (m, 2H) , 1.30~1.19 (m,
3H),1.19~1.12(m,3H) ,1.12~1.04(m,3H) , 1.03~0.97 (m, 5H) ,0.93(dd, J=15.2,5.9 Hz,5H) ,0.81(it, J=
12.2,7.5 Hz,9H) ,0.69(d, J=9.1 Hz,3H) ; °C NMR (125 MHz, CDCl,) 8:140.93(C-5),121.87(C-6),71.98
(C-3),56.94(C-14),56.24(C~-17),50.31(C-9),46.02(C-24) ,42.48(C-4),42.48(C~13),39.95(C-12),
37.42(C-1),36.67(C-10),36.31(C-20),34.13(C-22),32.08(C-7),31.90(C-8),31.84(C-2),29.34(C-25),
28.40(C-16),26.28(C-23),24.46(C-15),23.24(C-28),21.25(C-11),19.97(C-26),19.55(C-19),19.20
(C-27),18.94(C-21),12.14(C-29),12.02(C-18). LA b H# 15 SClik 4 i S A — 807, e 25 2 1k &40 10
N B4 .

AW 11 OB R (G- EE1:1) ,ESI-MS m/z: 577[M+H]".m.p.293~295 °C,254 nm F A 5%
6, k20 €, H,,0,.' H NMR (500 MHz, CD,0D) 6:7.26(s,1H),5.22(d, J=5.1 Hz, 1H) ,4.25(d, J=7.8 Hz,
1H),3.98(s, 13H),3.69(dd, J=12.1,3.1 Hz, 1H) , 3.63~3.56(m, 1H) , 3.44(it, J=10.9,4.5 Hz, 1H) , 3.32~
3.23(m,2H),3.14(p,J=4.6,4.2 Hz,1H) ,3.08(1d, J=7.6,2.2 Hz, 1H) ,2.25(ddd, J=13.3,5.0,2.3 Hz, 1H) ,
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2.12(t,J=12.5 Hz,1H) ,1.93~1.76(m,3H) , 1.76~1.64(m,3H) , 1.57~1.26(m,8H) , 1.23~1.06(m,9H ) , 1.02
(td, J=10.7,10.1,3.6 Hz,4H),0.95(dd, J=12.5,9.7 Hz,2H) ,0.93~0.84 (m, 6H) ,0.78 (d, J=6.3 Hz,4H) ,
0.77~0.60 (m, 11H) , 0.54 (s, 3H) ; *C NMR (125 MHz, CD,0D) &: 140.23 (C-5) , 121.97 (C-6) , 101.02
(C-1"),79.03(C-3"),76.38(C-5"),75.73(C-3),73.47(C-2"),70.16(C~-4") ,61.77(C-6") ,56.66(C-14)
55.98(C-17),50.12(C-9) ,45.79(C-24) ,42.21(C-13),39.66(C-12) ,38.57(C-4),37.15(C-1) , 36.60
(C-10),36.02(C-20),33.85(C-22),31.79(C-7),29.52(C~-8),29.47(C-2),29.08(C-25),28.09(C-16),
26.00(C-23),24.14(C-15),22.95(C-28),20.94(C-11),19.54(C-26),19.10(C-19) ,18.79(C-2) , 18.57
(C-21),11.72(C-29) , 11.64(C-18). LA I HHE 15 SCHRHR 18 B A — 0™, MU e &Y 11 8 M.

A2 AR AR (PRI , ESI-MS m/z: 113[M+H]".m.p.336~339 °C,254 nm F 566,
R — T R €0 R ek S MRS B, k2% 2k CLH,N,0,.'H NMR (500 MHz, DMSO-d,)8: 11.01(brs, 1H,
NH) , 10.81 (brs, 1H, NH) , 7.39 (1H, d, J=5.4 Hz, H-5) , 5.44 (1H, dd, J=7.7, 2.0 Hz, H-6) ; "C NMR
(125 MHz, DMSO—-d,)8:164.28(C~4),151.47(C-2),142.13(C~6),100.19(C=5). LA I 3 15 SCik 4 i
AR WO e ) 12 2 PRIEIE .

& 13 B iR (07, W58 ) , ESI-MS m/z:427[M+H]".254 nm F B5§%%56,365 nm F &
596, 22k €, H,,0,.'H NMR (500 MHz,CDC1,)8:6.17(1H,s,H-4) ,2.68(1H,dd, J=16.0,4.1 Hz,H-7),
2.59~2.41(2H,m,H-2),2.17~1.98(1H,m,H-7),1.20~1.08(3H,m,H-19) ,0.93(3H,d, J=6.4 Hz,H-21),
0.89~0.76(12H, m,H-18,26,27,29) ;“C NMR (125 MHz,CDCI,)8:202.45(C-6),199.61(C-3),161.22(C-5),
125.60(C-4),56.72(C-14),56.03(C-17) ,51.16(C-9) ,46.97(C-7) ,45.98(C-24),42.70(C-13),39.97
(C-10),39.30(C-12),36.19(C-20),35.70(C-1),34.38(C-8) ,34.12(C-2) ,34.01(C-22),29.33(C-25),
28.16(C-16),26.24(C-23),24.13(C-15),23.24(C-28),21.04(C-11),19.96(C-26),19.17(C-27),18.86
(C-21),17.66(C-19),12.12(C-18) , 12.04(C-29). LA I H¥5 15 SCHlik 4 38 S A — 50>, ik 28 2 b & 90 13
J S -4 -3, 6~ .

A 14 228 IR (U5, & W %) , ESI-MS m/z: 393[M+H]*.254 nm F %5576 ,365 nm
T a9, kA C,H,0."H NMR (500 MHz, CDCI,) 6:6.61 (1H,d, J=9.4 Hz, H-7) ,6.03(1H,d,
J=9.4 Hz,H-6),5.74(1H,s,H-4),5.23(2H,m, J=7.6 Hz,H-22,23),2.61~1.17(18H,m, steroid nucleus) ,
1.10~0.77(18H,m, H-18,19,21,26,27,28) ; °C NMR (125 MHz, CDCI,)8: 199.60(C-3) , 164.51(C-5) ,
156.21(C-14),135.16(C-22),134.15(C-7) ,132.73(C-23) ,124.64(C-6) , 124.64(C-8) , 123.17(C-4) ,
55.90(C-17),44.53(C-9),44.16(C-13),43.04(C-24),39.41(C-20),36.93(C-10),35.78(C-15) ,34.32
(C-1),34.32(C-12) ,33.25(C-25) , 27.85(C-16) , 25.53 (C-11) , 21.38 (C-21) , 20.13 (C-27) , 19.81
(C-26),19.16(C-2),19.11(C-18),17.78(C-28) ,16.81(C~19). LA bR H 55 SCHk i S A — 20 i %
TEALB Y14 NFE 1 5-4,6,8,22- D0 M -3 .

A 15 AR AR (ZH LK) , ESI-MS m/z:433[M+H |".m.p.262~264 °C,254 nm F B5%, &
R — B IR 0 ) i B M S £, k2 k€, H,0,,."H NMR (500 MHz, DMSO-d, )8:8.10~7.83(2H,
m,H-2",6"),6.99~6.83(2H, m,H-3",5'),6.78 (1H,s,H-3) ,6.27(1H,d, J=3.2 Hz, H-6) , 5.00(2H, dd,
J=9.5,4.8 Hz, H-1") ; °C NMR (125 MHz, DMSO-d,)8: 182.09(C-4),163.95(C-2),162.53(C-7) ,161.12
(C-4"),160.38(C-5),155.99(C-9),128.95(C-2",6'),121.61(C-1"),115.80(C-3",5"),104.61(C-8),
104.05(C-10),102.44(C-3),98.12(C-6),81.84(C-5"),78.66(C-1"),73.37(C-2"),70.82(C-3"),70.54
(C-4"),61.28(C-6"). LA %0l 5 SOk I8 A —30 U e a9 15 H IR E
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VLR B BRI A VL LA Ll DX UL BRI , o — P L e iy R TA 259, B W6 i 2 A RN (1%
I 2k i B A, %o XU R HA B a7 VR L A 2 LR RIS AN T A Ak 27 il 3 52 2 ) WA A )
2y PRI A ) TR KA BN VLR SR B AR E 20 ME A, EEAE IR RIS HEE
FSRISAL A7 ARSI TT R 2R P B 2 1S Rk A9, Hoh i 30 1% B BRIR |\ S—0—- W ME R 2 5518 |
(R)-3-(3,4-dihydroxyphenyl)—2R-lactic acid . FMERBR IR - U IR 52 {5 —4—M-3, 6- [ . F i1 {1 -4,6,
8, 22— DU M -3 A0 25 2 8 Pk &9 A R TR BBk P B A8 8], £ 5 TR 2B KR =i
k.

A BT R Wy RS JE T L 3R 1 2 B B0, 1 A AT RE B2 R v o 8 3 1 ok kA R R R D)L
AR M F M 3R 3-0-B-D—MLieg = ZLE AT M H 3R -3-0- 25 BT LW A3 -3, 7-0—a-L- L 25HH
T A B -7-0-o—L— FRAEHEH 7 AN 98 TR Bk b o0 B 31 1 SRk iR | 52 X 5% R IR ok %
TR \5—0-MIHEREZE 5L1R . (R)-3-(3, 4—dihydroxyphenyl) —2R-lactic acid . 738k ik iR A58 25 55 7 Fh i 1R
FALEY) . TR AT A & W8 A B A BT S PURTE TP PUAR SR T R, Wy R 2SR o
i 2 Ak & T B VI e AL B B Uy VL B R S LN R IZ LB R — R R T R R Y
Y, BA A PO PR BUIR T BUMR BORE R P R RO A PRI ML A ARG IR DA
VL RE SRR T4 B B 2 1 PR, 63815 2 900 mg, 7E IR L BRAHKLAL 5 h A5 5% 4.229% , 1 bk wg b B
AP ELAT B T AT MR VR T R A o 5 Sy B YL R AR R 1Y 2 P AN (BB AL TR A
A .

4 & ik

A5 2 FHAE YT RS 22 R (Lepisorus fortunei ) P4 5752 15 Me&49, Hib | XS B FRIR .5-0-
W RE L ZE B2 R L (R) -3~ (3, 4—dihydroxyphenyl ) —2R-lactic acid . 7Rk FRIR MR . T 8§ —4—45-3,6-—
Fi 2 11§54, 6,8, 22— U -3~ AV 2202 15 00 B R4S X Sk B W i o s A E ANMEF 5 TR
SEBRRSR =W A stk [ BH VT g 2 K 24 AN (B ER AL T b~ Sk

Sk
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