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Chemical constituents in herb of Pronephrium triphyllum
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Abstract: Objective To study the chemical constituents in herb of Pronephrium triphyllum. Methods The chemical constituents
were isolated and purified with silica gel and Sephadex LH-20 column chromatography. Their structures were identified by spectral
data and physicochemical properties. Results Six compounds were isolated and identified as (25, 4R)-4'-methoxy-8-methyl-[(4,
2")(11, 2" ]-dioxidoflavan-5, 7-di-O-B- D-glucopyranoside (shelincaoide A, 1), n-butyl-B-D-fructopyranoside (2), triphyllin A (3), 6,
7-dihydroxycomnarin (4), daucosterol (5), and B-sitosterol (6), respectively. Conclusion Compound 1 is a new compound named
shelincaoide A. Compounds 2 and 4 are firstly isolated from the plants of Pronephrium Presl. and all compounds except 3 are obtained
from P. triphyllum for the first time.
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PUHH BRI A (triphyllin A, 3). 6, 7- R EF T %
(6, 7-di-hydroxycomnarin, 4). #H% FF (daucos-
terol, 5). P-Zr{§WE (B-sitosterol, 6). HAF{LEH)
2 f 4 AEXRMNZE-D) DR, Eaw1 A
PEY), A e iiHF A (shelincaoide A), 1%
A CL Ll PR A dE™.
1 XEE5HH

Bruker Avance AV 400 AR mZIL4R1%; LCQ
DECA XP BUAH (18- 5 B 106 A s I vaft v it i T
LCMS—IT—TOF; DSQ (Thermo) EI {&4) ¥ ik
0 X—4 Som B AU JAb RS A R A
7]); Nicolet Avatar 330 8 HL AR 21 #1435
RE—2000 igfh 7% k2% (LA s H;
JERREIE GFasa BAT S IER N T B4k T
JorEdts BRI 4 Frali; TLC B 20%
H,S0, 41, 7S,

IR HL AR T 2007 AR AT AR Tl ok
t, N B 25K 2 E R S R S o P H
Bk Pronephrium triphyllum (Sw.) Holtt., FrA{RAF T
i B B
2 RESE

sl A R 8.5 kg MRS, 95% LBEINFAIA]
MAEH 3 K, BHK 3 h, SIERIGR, BRI
T 764 go WEHAKEL WOHATEE. TR £,
IETREREE, YA, B, 43l i i ke
43175 g BEIR B9 80 g FIE T RERRSY 24 g0 1F
TEEH S AR AR, SR e, 3G
W1 (Omg. 2 (23 mg). 3 (48 mg); BHRAEEH
Y EREIRAT A, S5-I EEGEN, 20 i B
%A Sephadex LH-20 &EcAT (o0, 1520654 4
(32mg). 5 (24 mg); AHER SRR A, LA
AR DR BE VRN, 7 BSAR R G 6 (34 mg).
3 H#mEE

Ew 1. Atk i CHEE-7K), mp 302~304
‘C; CD (c 0.004 8, MeOH), 4 (4g) 239 (—0.57), 282
(+1.91);  UVAYO" (nm): 212, 2805 IR veer (cm )
3422,2926,1610,1517,1461,1252,1133,1 085,
834; 'H-NMR (400 MHz, DMSO-d¢)#1 "C-NMR
(100 MHz, DMSO-dq) %45 W.3¢ 1; HR-ESI-MS 45t
Wy T B9 T8 m/z: 643.120 08 [M+Na]", HEL{H N
643.200 3 (C30H3014Na) . oM S 4120k
C3oH360 145 AVHLRIE K 13, UV AMOM (am): 212 280

max

nm, SoRZEEPATRRRAER . IR 6k Erf

A (3422em ™) FEZERR (1610,1517,1461 cm ).

'H-NMR $#l (% 1) Sonib&® 1 45871
7 14 AABB' #i & R %8 07.43 (2H, d,J = 8.7 Hz),
7.02 2H, d, J = 8.7 Hz), KA 1 ANXALHAR IR
W, 2 ANBER G R 55 0 4.39 (1H, d, J = 7.3
Hz).5.16 (1H, d, J = 8.5 Hz), 1 NH3E 6 2.06 (3H, s),
1 A4S 6 3.78 (BH, ).

PCNMR $dl (£ 1) 2R 30 Mifs 5, K7
X 7R 10 A5 F S 5 (6 108.0, 113.6, 113.9, 118.3,
127.8, 132.0, 148.0, 153.0, 154.4, 159.1), H 113.9
F127.8 {55 i 5, R ICI A (S 5 =S,
HUILHERT L G 1 A WA G5, 454 DEPT
TEAT AP EIR R 0 113.9 F1 127.8 Bkt (1) 4 MK
AL, Y hZm, RIPZIRER — XA A AR
4 ("H-NMR i AABB' & RS040, 55—
RN R AR ER s i3 DX I 7 VA 20 26 B £ 5k
T15'5 (660.5, 60.9, 69.4, 70.1, 73.9, 74.2, 74.6, 77.6,
77.9,85.7,100.0,102.9), 1 NHH58.7, 1 NMH4EIE
555.1, 2 MR 573.3.64.5 K 1 AN S 635.7.

'H-"H COSY i, H-2 (5 4.83) 5 H-3 (6 2.24.
2.12), H-3 5 H-4 (5 5.06) 737AFHC, K145
K AE{E-CH-CH,-CH- 45 # 5. 0T; H-2 (5 4.83) 5
C-2', 6' (6 127.8), H-2' (6 7.43) 5 C-2 (6 73.3) I
HMBC PR S A5 (B 1), KB EiR G5 Ry F B
— i 1A BRI AN AHE s H-4 (6 5.06) 737l
55 C-5 (6 148.0).C-9 (6 153.0).C-10 (6 108.0) HMBC
FHOR, sz B 53— 55 5y — 2 BUROR A AR,
MIREAL AR S T 40 C-2 (6 73.3) WAR%ER, HAE
W, gf LATIR, HEMRZAL S YA T AT RAED
HMBC i1, H-1" (6 5.16)5 C-5 (9 148.0) & H-1""
(0 4.39) 5 C-7 (5 154.4) HH15<, FIHPEHETHIAL
FAFIC C-5 (i A C-7 7. H-11 (5 5.16, 4.24) 5
C-6 (6 118.3). C-2""(585.7) 43K, KW 563.7
(C-11) 155X NI A T4 e C-6 7, H
eI C-7 LA AR C-2" 570 C-11 ZIaJE K T
1 AN, SMOER AR A G2 RJER 1A 7 I
o Me-8 (62.06) 5 C-8 (5 113.6) H15%, FKHH K
LT ICH C-8 7, ZARRER AR 4
O, TR AL BRI E R B e A, 4G
HSQC. HMBC F1 DEPT % nJ 40 Py H fE i T
5 132.0, 159.1 %% I, HMBC i MeO- (5 3.78) 4
8 159.1 ey B (B Sl 1 ARG, 0z Js 141 A e fr
HURIRI ) C-4' 55 F A AT IE
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%1 £&% 1. abacopterin D ¥ abacopterin I & *C-NMR (100 MHz, DMSO-d;) #1'H-NMR (400 MHz, DMSO-d,) %1%
Table1 3C-NMR and 'H-NMR (100 and 400 MHz, DMSO-d) data of compound 1, abacopterin D, and abacopterin I

. 1 abacopterin D abacopterin [
/A
dc S dc S dc On
2 73.3 4.83 (brd, J=11.6 Hz) 72.4 525(dd,J=1.6,12.0Hz) 73.8 4.98 (brd,J=12.0 Hz)
3 35.7 2.24 (brd,J=14.6 Hz) 36.5 2.06 (m) 37.1 2.27 (brd,J=14.0 Hz)
2.12 (m) 1.86 (brt,J=12.0 Hz) 1.96 (ddd, /= 14.0, 12.0, 3.0 Hz)
4 64.5 5.06 (brd,J=3.3 Hz) 56.7 4.95 (s) 65.8 5.19(d,J=3.0 Hz)
5 148.0 150.3 151.3
6 118.3 119.8 116.5
7 154.4 153.9 156.1
8 113.6 114.8 117.3
9 153.0 152.7 152.0
10 108.0 115.5 109.0
11 63.7 5.16d (brd,J=13.1 Hz) 64.1 5.43 (brd,J=13.0 Hz)
4.24 (brd,J=13.6 Hz) 4.34 (brd,J=13.0 Hz)
Me-6 11.1 2.87 (s)
Me-8 8.7 2.06 (s) 9.1 2.02 (s) 10.7 2.65 (s)
Iy 132.0 1333 133.4
2,6 127.8 7.43 (d,J=8.7Hz) 127.7 7.38 (d,J=8.8 Hz) 128.2 7.25(d, J=28.7Hz)
3,5 113.9 7.02 (d,J=8.7Hz) 114.8 6.96 (d, J=8.8 Hz) 114.2 6.97 (d,J=28.7Hz)
4’ 159.1 159.0 159.9
OMe-4' 55.1 3.78 (s) 55.2 3.76 (s) 55.2 3.76 (s)
O-Gle-5
I 100.0 5.16 (d,J=8.5Hz) 105.3 444 (d,J=17.6 Hz) 102.2 5.58 (d,J=8.4 Hz)
2" 74.6 3.08 (t,J=8.8 Hz) 73.9 3.22~3.26 (m) 79.6 4.02 (m)
3" 74.2 3.42 (m) 76.2 3.22 (m) 76.1 4.01 (m)
4" 70.1 2.94 (m) 70.1 3.11 (m) 71.7 3.96 (brt,J=28.5 Hz)
5" 77.6 3.22~3.26 (m) 76.7 3.16 (m) 76.5 4.34 (m)
6" 60.9 3.66 (m) 61.0 343 (dd,J=6.6,11.5Hz) 62.8 4.55 (brd, J=11.1 Hz)
3.41 (m) 3.64 (brd,J=11.5Hz) 4.36 (m)
O-Gle-7
| 102.9 4.39(d,J=7.3 Hz) 102.2 4.33(d,J=72Hz) 106.0 5.41(d,J=7.4Hz)
2" 85.7 3.20 (m) 85.8 3.18 (m) 75.8 4.32 (m)
3 73.9 3.22~3.29 (m) 73.9 3.22~3.26 (m) 78.3 4.30 (m)
4 69.4 3.22~3.26 (m) 69.6 3.20 (m) 71.4 4.28 (m)
5 77.9 3.22~3.26 (m) 78.0 3.21 (m) 78.5 3.87 (m)
6" 60.5 3.72 (m) 60.5 3.50(dd,J=29,11.7Hz) 62.8 4.38 (m)
3.53 (m) 3.68 (brd,J=11.7 Hz) 4.35 (m)
OH-3" 492 (d,J=54Hz)
OH-4" 5.09 (d, J=4.8 Hz)
OH-6" 4.52 (t,J="73 Hz)
OH-3" 5.17 (d,J=4.3 Hz)
OH-4" 5.09 (d,J=4.8 Hz)

OH-6"" 4.65 (t,J = 5.8 Hz)
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Fig.1 Key HMBC and NOESY correlations of compound 1

& 1 SEbi-4-BEr 2K a4 (28, 4R)-
4-hydroxy-4'-methoxy-8-methyl-11, 2"’-oxido-flavan-
5, 7-di-O-B-D-glucopyranoside(abacopterin D) b,
RO B B B C-4, C-10 F1 C-1"{ A1 2288 K
Ab, HARBIENOAIE (LK Do Shsh, @RIk
B 1 AHX 531 iU L abacopterin D Wil4f/b 18, H.
TR EAE T C-4 (0 64.5) ¢ abacopterin D 1 C-4 (6
56.7) L EAi g E i 7.8, 5SS —E&Y (28,
4R)-6, 8-dimethyl-4’-methoxy-4, 2"-oxido-flavan-5, 7-
di-O-B-D-glucopyranoside (abacopterin I) P/i1 C-4 (6
65.8) b2 =Bl (L 1, #dEl C-5
LA BRI C-2" 51 o2 TG i T — A ik
HMBC i+ H-2" (6 3.08) 5 C-2 (5 73.3), C-4 (6
56.7) 5 C-4"(570.1). C-5" (5 77.6) Mzt FEAH%,
ESE T IX—HEWT 38 I BK Al Al 'H-"H COSY
EXHE R AT H)E: 517 (d, J = 43 Hz,
OH-3""), 4.92 (d, J = 5.4 Hz, OH-3"), 5.09 (d, J = 4.8
Hz, OH-4", 4", 4.65 (t,J= 5.8 Hz, OH-6""), 4.52 (t, J =
5.8 Hz, OH-6"), AREIE C2"HIX NG kE, W
IESE T C-4 F C-2" (IR K R

TH-NMR % h Py A0 1o 56 57155 4.39 (d,
J=73Hz),5.16 (d, J=8.5 Hz), WP REIIT 5
RIS B-R 2, R O e B B-D-Fi 4, HL
BER) C-1"F1 C-2"FIF JCZ [BTE R T —A~-B ok, P
CUBE )i 56 5+ H-1"9 W [, NOESY i¥% I H-4
5 H-1"#2¢ (B D, $#&75 H-4 F1 H-1"73[al45 [ AH
i), ¥RAREA, % C-4 AR R /AL, |
H-2 (brd,J=11.6 Hz) M1 H-4 (brd,J=3.3Hz) I
HE BT A H-2 5 H-4 b Ui, e ke
282 nm /< IEE Cotton 4N, 51k54) abacopterin
I3 MGG 1 4804 28, 4R 45 EJTR,
Z AL AW N (2, 4R)-4'-methoxy-8-methyl-[(4, 2"),
(11, 2")]-dioxidoflavan-5, 7-di-O-B-D-glucopyranoside,

H—BEY), 4 AT A

A 2. s CGRU-FED, mp 150~
151 °C, Molish Jx N SH: . ESI-MS m/z: 235 [M—H] .
'"H-NMR (400 MHz, DMSO-dy) &: 4.24 (1H, d, J= 6.4
Hz, H-3), 3.73 (1H, dd, J = 3.5, 9.8 Hz, H-6a), 3.67
(1H, m, H-5), 3.60 (1H, dd, J = 3.4, 9.6 Hz, H-4), 3.56
(1H, d, J = 11.2 Hz, H-1a), 3.52 (1H, d, J = 11.7 Hz,
H-1b), 3.47 (1H, dd, J = 1.2, 11.3 Hz, H-6b), 3.39
(2H, m, CH,-7), 1.45 (2H, m, CH,-8), 1.33 (2H, m,
CH,-9), 0.88 (3H, t, J=7.3 Hz); "C-NMR (100 MHz,
DMSO-dg) 6: 100.0 (C-2), 69.3 (C-5), 68.8 (C-4), 69.2
(C-3), 62.1 (C-1), 63.8 (C-6), 59.4 (C-7), 31.8 (C-8),
18.9 (C-9), 13.8 (C-10). PA_EXcdfa 15 ek —2d™,
WSS EA G 2 D IE T 3E-B-D-Ik i SR 1

WEY 3: LEEEE M (LEE-/K), mp 192~
193 C; IRvAY (cm™'): 3 400, 2 921, 1 601, 1 517,
1459, 1384,1249, 1154,1 077, 1 032; 'H-NMR (400
MHz, DMSO-dg) 6: 7.40 (2H, d, J = 8.8 Hz, H-2', 6),
6.98 (2H, d, J = 8.8 Hz, H-3', 5"), 5.25 (1H, dd, J = 1.5,
12.0 Hz, H-2), 5.08 (1H, d, J = 7.6 Hz, H-1"), 4.91 (1H,
br s, H-4), 4.68, 4.53 (% 1H, d, J = 9.8 Hz, CH,OH-6),
4.56 (1H, d, J = 7.8 Hz, H-1""), 3.77 (3H, s, OCH3-4"),
2.14 (3H, s, CHs-8), 2.07 (1H, br d, J = 13.0 Hz, H-3a),
1.86 (1H, br t, J = 12.4 Hz, H-3b); C-NMR (100
MHz, DMSO-dg) J: 72.1 (C-2), 36.6 (C-3), 56.9 (C-4),
152.0 (C-5), 120.9 (C-6), 154.1 (C-7), 115.7 (C-8),
152.8 (C-9), 1153 (C-10), 53.0 (CH,OH-6), 9.4
(CH3-8), 133.4 (C-1"), 127.4 (C-2', 6'), 113.9 (C-3', 5,
158.9 (C-4'), 55.1 (4-OCHj), 104.1 (C-1"), 74.0 (C-2"),
76.3 (C-3"), 70.1 (C-4"), 77.1 (C-5"), 61.0 (C-6"),
103.7 (C-1""), 74.0 (C-2""), 76.2 (C-3""), 70.0 (C-4""),
76.6 (C-5""), 60.9 (C-6""); ESI-MS m/z: 679 [M+Na]",
477 [M—Gle+H]", 297 [M—2Glc+H] . LA ¥k 5
SCHRARE 2, W e A 3 O =R H B A

Y 4 FEEEN CRU-FED, mp 252~
253 'C, UV 365 nm FZ/-#iE 1986, '"H-NMR
(400 MHz, DMSO-dg) 6: 10.15 (br s, OH), 9.36 (br s,
OH), 7.86 (1H, d, J= 9.4 Hz, H-4), 6.97 (1H, s, H-5), 6.74
(1H, s, H-8), 6.16 (1H, d, J= 9.4 Hz, H-3); *C-NMR (100
MHz, DMSO-ds) &: 160.7 (C-2), 1123 (C-3), 144.3
(C-4), 111.4 (C-5), 142.8 (C-6), 150.3 (C-7), 102.6 (C-8),
148.4 (C-9), 110.7 (C-10); EI-MS m/z: 178 [M]’, 150
[M—CO]", 121, 94, 69, 51, LA L#¥s 5 ek iE —
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