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HWE. BB WL 2ER Microsorium fortunei (T. Moore) Ching 4b2ER4r, ik VL 2R 75% CEEHEH) IE T B
FBALRFRERS . TLC, HPLC #4740 B 4lifh, ARAEE M I S i 8 in 45 8 b S s, &% W15 5]
LLAMEEY), SR 2, 2/ (1, 4- 80T (1) | SFRMEREEE (2) | 3, 4 RERNRTEE (3). 3,
4-"RFEIELHEE (4) . methyl 3- (p-hydroxyphenyl) propionate (5) ., XJFEKLMHFEE (6) . 3- (3, 4 FFHK
) 2 FRFENMHER (7). WASER-3-0-o-L-MERg B2 -7-0-0-L-ME IR FRZEWE 1T (8) | turreanone (9) ., (+) -ANEE:-
4, 4-0-ZMMREREY (10) . HIERESRY (11) ., & IrA ey B RNz b o sa s,
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ABSTRACT: AIM
METHODS The n-butyl alcohol fractions of 75% ethanol extract from M. fortunei was isolated and purified by

silica, TLC and HPLC, then the structures of obtained compounds were identified by physicochemical properties

To study the chemical constituents from Microsorium fortunet ( T. Moore ) Ching.

and spectral data. RESULTS Eleven compounds were isolated and identified as 2, 2’-oxygenate (1, 4-ditert-bu-
tyl benzene) (1), 5-hydroxymethyl-furfural (2), 3, 4-dihydroxybenzenepropionic acid methyl ester (3), 3, 4-
dihydroxybenzenepropionic acetic acid methyl ester (4), methyl 3- ( p-hydroxyphenyl) propionate (5), methyl
2- (p-hydroxyphenyl) acetate (6), methyl 3- (3, 4-dihydroxyphenyl) -2-hydroxypropanoate (7), kaempferol
3, 7-di-O-a-L-rhamnopyranoside (8), turreanone (9), (+) -pinoresinol-4, 4'-O-bisglucopyranoside (10),
przewalskinic acid A (11). CONCLUSION All the compounds are isolated from this plant for the first time.
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Bruker DRX-500 MHz # 5 # #f LR 4L (TMS
YERWER)  (Fit Bruker 24 H]); LC-20A 4342l
HPLC (354 ( H AR B HAH]) 3 Waters2535 il £
B HPLC {035 4%  ( 3€ [# Waters 22 F] ) ; Combiflash
Rf 200 H1 J il & A ( 3€ [ Teledyne Isco 23 #) ;
Prep C,; OBD £ 3 A (250 mm X 19 mm,
10 pm, E[E Waters 24 F)) ; ZORBAXSB-C A
(250 mmXx9.4 mm, 5 wm, 3E[E Agilent 23 H);
COSMOSIL C;-PAQ (250 mmx4.6 mm, 5 pm, H
R Nacalai Tseque 23 7] ); COSMOSIL C18-AR-1I
(250 mmx4.6 mm, 5 um, HZA Nacalai Tseque 2>
A]); RE-52A JiE %% 28 &AL (b W 28 A Ak A %
J7); BS400S Bl 1KV (HEEZE L F A,
FEEMRERE (100~200, 200~300 H, 7 5iE Ak
TARAFE); A M K RP-18 (40 ~60 wm,
8 [E] Merck 2AH))

VLR R BRT 2015 4Pk A PEHEIR B, MK
B2 e 2 KR S 5 Tk T B B L R R A VT R
SEFR Microsorium fortunei ('T. Moore) Ching,

2 REEHNE

BT It 2 B i i 25 61 25 RNt 40 kg, FH 2
Y 75% CEEINAAFEIR P 3 K, BRK 1 h, IR
Wwan, RENRE, MOKEUE HIE IR T R T2
WAL, 19380 IE T R38R (1975.0 ¢), H 100 ~
200 HEERCHERE, @ p5-HBE (1:0~0: 1) WM,
2 TLC, WEHYE, 15 6 D443 Fr.1~Fr. VI, Fr.
I (9:1) & Efl & WA (100% FEE-K) K
HPLC (90% HEE-/K), Ha9%1 (18.5 mg) . AH
gy Fr. (8 :2) ZerEekEGh-FHEE (10: 1 ~0 ¢
1) BEfG, 185 44 Fr. M-1~Fr. M-5, Fr. M&
RERAE 2T, A05-HmE (10 : 1~0: 1) WM, 15
549y Fr. W-1~Fr. -5, £ TLC &7f, &f5-H
B (10 : 1) PEME, 78 47 AS/NHSY Fr. TM-1-1 ~ Fr.
M-1-47; SA05-FEE (5:1) Yeit, 1525 /NS
Fr. MI-3-1~Fr. M-3-25; S&05-H B (4 1) YERL,
822 AN/ AY Fr. M-4-1~Fr. M-4-22, Fr. M-1-2
Y2145 HPLC (40% FIE-/K) VD, 540>
Fr M-1-2-a ~ Fr I-1-2-¢c, Fr Il-1-2-a 2 HPLC
(15% HEE-K) , BB 2 (51.7 mg) ; 4153 Fr.
M-1-2-b 2 HPLC (36% W BE-/K), Hk&9 3

(51.8 mg). 4 (53.6 mg); 44 Fr. M-1-2-¢ &
HPLC (30% PEE-/K), HEH 5 (49.4 mg) . 6
(18.8 mg), #H4r Fr. M-1-4 2 HPLC (3% Z i5-
Ky, BHEY 7 (16.0 mg) , 44> Fr. M-3-16 &
il & HPLC (40% W mK), Mk &Y 8
(97.0 mg) ., 44y Fr. M-4-3 &4l & HPLC (5% H
fEK), 1BLE9 (51.0 mg) , 443 Fr. M-4-8 &
K HPLC (0~ 100% HHFE-7K ) 6 BE Ve, 2
(A7-HEEs < 1) 28, BG4 10 (28.0 mg) |
11 (20.0 mg),

3 KR

e 1. AEREE, ESI-MS m/z: 393 [ M-
H] ,'"H-NMR (CDCl,, 500 MHz) &: 7.58 (2H, d,
J=7.9 Hz, H-3,3"),7.39 (2H, s, H-5,5"), 7.17
(2H, d, J=7.9 Hz, H-6, 6'), 1.37 (18H, s, H-8,
9,10, 8,9, 10"), 1.32 (18H, s, H-12, 13, 14,
12', 13’, 14');” C-NMR (125 MHz, CDCl,) §:
147.2 (C-1, 1), 147.8 (C-2, 2'), 124.6 (C-3,
3'), 138.6 (C-4,4'),124.1 (C-5,5"), 119.2 (C-
6,6'),35.0 (C-7, 7'), 31.6 [C-8, 9, 10 (8,
9’ 10') ], 34.6 [C-11 (11') ], 30.3 [C-12,
13, 14 (127, 13", 14") ], VA E¥dES3cH [7-8]
BEAR—F, WEE N 2, 2-E AN (1, 4
TH),

EY 2. AEIE KK, ESI-MS m/z; 125
[M-H] ,'H-NMR (500 MHz, CD,0D) &: 9.53
(1H, s, -CHO), 7.39 (1H, d, J=3.6 Hz, H-3),
6.58 (1H, d, J=3.6 Hz, H-4), 4.62 (2H, s,
CH,-7) ;"C-NMR (125 MHz, CD,0D) &; 163. 1 (C-
2), 124.9 (C-3), 110.9 (C-4), 153.8 (C-5),
179.4 (C-6), 57.6 (C-7), i bR S5 3CHR [9]
FEAR 3, WO Ry 5- R

ﬂC%% 3. éﬁiﬁi{ﬂﬂk%o ESI-MS m/z: 195
[ M-H] ,'H-NMR (500 MHz, CD,0OD) &: 6.67
(1H, d, J=8.0 Hz, H-5), 6.63 (1H, d, J=1.8
Hz, H-2), 6.50 (1H, dd, J=8.0, 1.8 Hz, H-6),
3.60 (3H, s, -OCH,), 2.73 (2H, t, J=7.6 Hz,
H-8), 2.53 (2H, t, J=17.6 Hz, H-7);"” C-NMR
(125 MHz, CD,0D) &: 133.5 (C-1), 116.3 (C-
2), 144.5 (C-3), 146.0 (C-4), 116.3 (C-5),
120.5 (C-6), 31.3 (C-7), 36.9 (C-8), 175.4 (C-
9), 52.0 (-OCHy), LI E%¥dl53cmk [10] A
—B, WEEN 3, 4- BRI N H

&Y 4. B EWIRY, ESI-MS m/z: 181
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[ M-H ] ,'"H-NMR (500 MHz, CD,0D) §: 6.66
(1H, d, J=8.0 Hz, H-5), 6.62 (1H, d, J=1.6
Hz, H-2), 6.49 (1H, dd, J=8.0, 1.6 Hz, H-6),
3.64 (3H, s, -OCH,), 2.99 (2H, s, H-7);"C-
NMR (125 MHz, CD,0D) &: 130.5 (C-1), 116.8
(C-2), 145.0 (C-3), 146.1 (C-4), 116.3 (C-5),
121.1 (C-6), 35.1 (C-7), 171.0 (C-8), 52.9
(-OCH,) , DA B 5 3cmk [11] A2, &
R 3, - RIEAR TR,

&Y 5. EEWMRY, ESI-MS m/z: 179
[ M-H ]",'H-NMR (500 MHz, CD,0D) 6. 7.02
(2H, d, J=8.5 Hz, H-5, 9), 6.72 (2H, d, J=
8.5 Hz, H-6, 8), 3.63 (3H, s, -OCH,), 2.81
(2H, t, J=7.6 Hz, H-3), 2.57 (2H, t, J=7.6
Hz, H-2);"” C-NMR (125 MHz, CDCl,) &; 175.3
(C-1), 37.0 (C-2), 31.1 (C-3), 132.7 (C-4),
130.2 (C-5, 9), 116.2 (C-6, 8), 156.7 (C-7),
52.0 (-OCH,), DhL¥ds53cHk [12] HAR—3K,
B 5E A methyl 3- ( p-hydroxyphenyl) propionate.,

&Y 6. B AR, ESI-MS m/z; 165
[ M-H ] .'"H-NMR (500 MHz, CD,0D) &: 6.98
(2H, d, J=8.6 Hz, H-4, 8), 6.67 (2H, d, J=
8.6 Hz, H-5, 7), 3.63 (3H, s, -OCH,), 3.04
(2H, s, H-2);" C-NMR (125 MHz, CD,0D) &:
171.0 (C-1), 35.0 (C-2), 129.8 (C-3), 130.8
(C-4, 8), 116.3 (C-5, 7), 157.3 (C-6), 52.8
(-OCH,) . Vi bl 550k [13] AR —3, i)
U AR R EEIR O TR T

a7, AR Y., ESI-MS m/z: 211
[M-H] ,'H-NMR (500 MHz, CD,0D) &: 6.70 ~
6.67 (2H, m, H-2', 5'), 6.55 (1H, dd, J=8.1,
2.0 Hz, H-6'), 4.31 (1H, dd, J=7.4,5.2 Hz, H-
1),3.70 (3H, s, H-4), 2.91 (1H, dd, J=13.8,
5.2 Hz, H-2), 2.79 (1H, dd, J=13.9, 7.4 Hz,
H-3);”C-NMR (125 MHz, CD,0D) §: 176.4 (C-
1), 73.9 (C-2), 41.6 (C-3), 52.8 (C-4),
130.4 (C-1"), 118.1 (C-2"), 146.6 ( C-3"),
145.6 (C-4"), 116.7 (C-5"), 122.3 (C-6'), W
RS Sk [14] FEAR—F, MUEE N 3- (3,
4-TFRFHIE) 2B IENIR R,

G Y 8. RiE A B K, ESI-MS m/z: 357
[M-H] .'H-NMR ( DMSO-d,, 500 MHz) &: 7.79
(2H, d, J=8.8 Hz, H-2', 6'), 6.93 (2H, d, J=
8.8 Hz, H-3', 5'), 6.79 (1H, s, H-8), 6.46
2646

(IH, s, H-6), 5.55 (1H, s, H-1"), 5.31 (1H,
brs, H-1"), 1.13 (3H, d, J=6.1 Hz, H-6"), 0.79
(3H, d, J=5.7 Hz, H-6") ;" C-NMR (125 MHz,
DMSO-d,) &: 156.1 (C-2), 134.6 (C-3), 177.9
(C-4), 160.9 (C-5), 98.5 (C-6), 161.7 (C-7),
94.6 (C-8), 157.8 (C-9), 105.8 (C-10), 120.3
(C-1"), 130.7 (C-2', 6'), 115.4 (C-3", 5'),
160.2 (C-4"), 101.9 (C-1"), 69.1 (C-2"), 70.6
(C-3"), 71.2 (C-4"), 69.5 (C-5"), 17.4 (C-6"),
99.4 (C-1"), 69.5 (C-2"), 70.0 (C-3") 71.6 (C-
4"y, 69.2 (C-5"), 16.9 (C-6"), UL RS CHk
[15] BEAR—F, B e Ml 251 -3-0-o-L-N IR 5
2R -7-0-o-L-NE g SR ZSARET

& 9. HEK A, ESI-MS m/z: 593 [ M-
H] ,'"H-NMR (500 MHz, CD,0D) &: 7.85 (1H, d,
J=8.1Hz, H-3),5.76 (1H, d, J=5.4 Hz, H-1"),
5.65 (1H, d, J=8.1 Hz, H-4), 4.01 (2H, t, J=
4.7, H-2"),3.96 (1H, m, H-3"), 3.61 (1H, dd,
J=11.8,2.3 Hz, H-5'a), 3.54 (1H, dd, J=11.8,
2.3 Hz, H-5'b) 3.43 (1H, m, H-4");" C-NMR
(125 MHz, CD,0D) 6. 164.1 (C-1), 151.3 (C-
2), 141.5 (C-3), 102.3 (C-6), 88.3 (C-1"),
74.0 (C-2"), 85.3 (C-3"),70.4 (C-4"), 61.4 (C-
5 L EBERESSCHR [16] JEA—8, HMEEN
turreanone .

AP 10. FEFER, ESI-MS m/z: 705 [M +
Na]*.'"H-NMR (500 MHz, CD,0D) & 7.12 (2H,
d, J=8.5 Hz, H-5,5"),7.00 (2H, d, J=1.5 Hz,
H-2, 2"), 6.89 (2H, dd, /J=8.5, 1.5 Hz, H-6,
6'), 4.85 (2H, overlapped, GlcH-1, GlcH-1"),
4.73 (2H, d, J=3.8 Hz, H-7, 7"), 4.22 (2H, m,
H-98, 9'B), 3.85 (2H, m, H9a, 9'a), 3.84
(6H, s, -OCH,), 3.66 (2H, m, 12.0 Hz, GlcH-6,
GlcH-6'B), 3.36 ~3.49 (10H, m, GlcH-2 ~ 5,
GlcH-6a, GlcH-2"~5", GlcH-6'a), 3.09 (2H, m,
H-8, 8') ;" C-NMR (125 MHz, CD,0D) §: 137.4
(C-1, 1), 111.6 (C-2, 2'), 150.9 (C-3, 3"),
147.5 (C-4, 4"), 118.0 (C-5, 5"), 119.8 (C-6,
6'), 87.1(C-7,7'), 555 (C-8, 8"), 72.8 (C-9,
9"), 102.8 ( GleC-1, GleC-1"), 74.9 ( GleC-2,
GleC-2"), 78.2 (GleC-3, GleC-3"), 71.3 (Gle C-4,
GleC-4"), 77.8 (GleC-5, GleC-5"), 62.5 (GleC-6,
GleC-6"), 56.7 (-OCH;) , LA - %dls 53¢k [ 17]
BEAR—F, WEER (+) MRIEE-4, 4-0-it
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R (6] JHMLZ, ik, B, TRRBE AR AT,

oW 11, AERE K, ESIMS m/z: 705 o E IAR 2%, 2009, 26(2) ; 119-122.
CM-H]LUH-NMR (500 MHz, CD.OD) 8; 7.75 L) R BWIE @B 5 SR

[J]. J"oirhEE2y, 2016, 39(2) : 75-78.
(TH, d, J=15.9 Hz, H-a), 7.17 (TH, d, J=8.4 o1 siomim yrme. Sues. %, 50 o i s
Hz, H-5'), 6.80 (1H, d, J=8.4 Hz, H-5), 6.78 BRI L)1, 88 2= 55 55 F %, 2014, 26 (7): 987-
(1H, brs, H-2'), 6.74 (1H, d, J=8.4 Hz, H-6) , 989; 1050,
6.70 (1H, d, J=8.4 Hz, H-6'), 6.26 (1H, d, J= [ 9] WA/NGHE, SEfEsm, 28 B8, . A TCE o fb 2 4 i i 5
15.9 Hz, H-B), 5.87 (1H, d, J=4.8 Hz, H2), 1. EEE R 2006, 13(2) ; 127-129.
s [10]  &®@AN, XIEEK, % 3, % EEAEmsvR)].

4.31 (1H, d, J=4.8 Hz, H-3);  C-NMR (125 EZE 2014, 45(15) ; 21392142,
MHz, CD,0D) &: 88.9 (C-2), 57.7 (C-3), 133.8  [11] sk, %0k, WOE, 4 624 “BEL" (55
(C-3a), 127.4 (C-4), 118.2 (C-5), 116.4 (C- T G B0 42 A B (0], AR B B 2 0
6), 146.8 (C-7), 148.8 (C-7a), 143.4 (C-a), 2013, 13(32): 6227-6230; 6254,
117.6 (C-B) ’ 124.7 (C—ll) , 113. 4 (C—2’) , 146. 6 [12] Pcolinski M J, O" Mathina D P, Doskotch R W. Modified

, , , labdane diterpenes from Amphiachyris amoena[ J]. J Nat Prod,
(C-3"), 144.9 (C-4"), 121.5 (C-5"), 118.2 (C- 1995, 58(2) : 209-216.
6'), 175.2 (-COOH), 170.7 (B-C) o LLEBIES (13 wmaww. o 8, m5M0, %5 oA o2 oo
SCHR [18] FEA—r, e N H YRR . [1]. RZ, 2017, 36(7) ; 1462-1466.

. [14] Zou Y P, Tan C H, Wang B D, et al. Phenolic compounds from
SR, Ranunculus chinensis[ J]. Chem Nat Compd+, 2010, 46(1):
(1] EREERE CPEEYE) SfZis PEEYEIM]. 19-21.

et BReE AL, 1992 219. (157 EHih, JHEAE, JBMG € 4085 R 4k 2 i 43 1 B 5T
(2] BB, BFF, EHF, & (i 250 T %], (I) [J]. *h&E2y, 2010, 41(9) : 1432-1435.
HIREZG ) 1999, 30(3) : 224-225. [16] Djemgou P, Gatsing D, Hegazy M, et al. Turrealabdane,
[3] o, oA F, X M, & THERETRESEE turreanone and an antisalmonellal agent from Turraeanthus
MBFFE[ )], MYFE R, 2004, 21(6): 660-666. africanus[ J|. Planta Med, 2010, 76(2) ; 165-171.
(4] R, WU, BLEcr, 5. VLR RIS BaEm 2 i (177 # &, T 18, KEY. BEAHFPARBERTRAS T
N o 0 P O L RS PR ST [ )] Al B2, WHE[J]. ER 2K, 2007, 32(13) : 1303-1305.
2015, 43(21) . 85-86; 88. [18] LuXZ, Xu W H, Shen J X, et al. Pzewalskinic acid A, a new

[5] 3, Bk, 75 M, 5. S e b ae iR &
(ABTS) 58 VLRGSR BR AP AARIEPE L], o 5256 )5 7
Rk 2011, 17(1) : 162-164.

phenolic acid from Salvia przewalskii Maxim [ J]. Chin Chem

Lett, 1991, 15(4) : 301-302.

2647



