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Chemical constituents from Lepidogrammitis drymoglossoides

ZHANG Li-yuan', REN Ling-zhi', WANG Teng-hua', DONG Xin', WAN Ming-zhu', WU Hui-fei’,

MEI Quan-xi’, GAO You-heng'

1. School of Chinese Materia Medica, Guangzhou University of Traditional Chinese Medicine, Guangzhou 510006, China

2. Department of Pharmacy, Zhongshan Hospital Affiliated to Guangzhou University of Traditional Chinese Medicine, Zhongshan
528401, China

Abstract: Objective To study the chemical constituents from Lepidogrammitis drymoglossoides. Methods The constituents were
isolated and purified by various column chromatographies, and their structures were identified on the basis of chemical evidences and
spectroscopic analysis including MS, 'H-NMR, and "*C-NMR. Results Fourteen compounds were isolated and identified as
B-ecdysterone (1), physcion (2), emodin (3), umbelliferone (4), scoparone (5), aesculetin (6), caffeic acid (7), chlorogenic acid (8),
protocatechuic acid (9), pyrocatechualdehyde (10), gallic acid (11), 4-hydroxybenzoic acid methyl ester (12), docosanyl tetracosanoate
(13), and hexadecanoic acid (14). Conclusion Compounds 3—35, 8, and 11—13 are isolated from the plants of genus
Lepidogrammitis Ching for the first time.
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ZAED . N B R HAL S B, IR
A E R 2 R, AR UREADN ) AR 2 4
AHEAR I 95% LT SRIIEAT T REEETT, ML
ATHIEERR CREBA 73 B 40E T 14 MeE4, 3
FHALHE 1A S B-WE R H5 W ( B-ecdysterone, 1),
2 NS K ZEF Ml (physcion, 2). K%
3AFEURL: ¢RIALAR
(umbelliferone, 4). & NEE (scoparone, 5). %
S £, % (aesculetin, 6); 5 MRS : MIMHERR (caffeic
acid, 7). Z¢J5R (chlorogenic acid, 8). J5lJLAYIR
( protocatechuic acid , 9 ) . Jiu JL &% M
(pyrocatechualdehyde, 10). % TR (gallic acid,
11); 3 MHABZEAL: 452 IR HIE (4-hydroxy-
benzoic acid methyl ester, 12). —[PUIR —1 Mg
(docosanyl tetracosanoate, 13) £ {2 (hexadecanoic
acid, 14). L&Y 3~5. 8. 11~13 K IKNZE
YTy B3
1 UE5H

Bruker 500 MHz #%f#359%1{% . Bruker DRX—
400 BRIz ESEARAX (48 [E Bruker A 7]); 1260—6460
LC/MS (ESI, =HEPUZAT i #r 4%, MassHunter
B 05 il AL BEHAT, SEH ZHEE AR A7) LC/MS
QTOF 6538 (LC 1200, QTOF 6538, MassHunter B
05 HllsabF A, ERZFERAHR AW DSQ—
I AR5t A% (SE[H Themo A w]); X—4 ¥ Wox i
T IDE A CIE R R A AT R A R SB25—
12DT A BEIEVENL CT 0 2 AP RHE R 0 7 IR
NED; ShmadazuAUY 120 B HL 707 RS (0
WAL & AT A 7] ): - Shimadzu LC—20A 4347
TR 354, Diamonsil ™ Cys tilAE (250
mmX4.6 mm, 5pm); WUFENG LC—100 4% 5
MBI, Kromasil 100-5Cs (A4 (250 mm X 10
mm, 10 um); FEARERER (100~200. 200~300.
300~400 H, ¥ HEFTEAL D MEGHE (TLC)
TEIE GFasy (FF ByUFIRFERS T2 D5 ODS A ta i
Bl (Merck, f% [ ); Sephadex LH-20 IH %}
(Pharmacia, J&[E); SELIIERLE CEARHTAESOLA
BRAT]D: D-101 KL AREECRE C228ume 246 T
AR TD: HPLC H 3l 415 R Euefb 2438
FIABRAFD; ARSI 20 & PR g BS IR
LW F A5 IETEE. NE . FEERITCK S R
IIATal RN & TR A TAT IR A D

WAEZM T 2011 45 10 HR T AHis, &

(emodin, 3);

TN R 24 K 25 R S U 4 e oK e B TR
JE AL W) A ¥ Lepidogrammitis  drymoglossoides
(Bak.) Ching [ T4 55, brAS (LY 20111023) £
LT N B 25 K25 i 20 % 20 4

2 RESSE

AT TR A HE 21 kg, 95% S BV H 3t
PR 2 K, BRHR 2 h, 690 2 IREEIUR, Ik (R0
7, RO RE LG R AR, HKIKEL
SRR AT IR, T BERR W, IF T EEARHR,
R O A A R 239.5 g ST EBAT 132
g\ WL CWRHAL 56 gv IE T RN 122.5 g+ /KB
7. 280.9 g.

ECRAGERAE 100 g JEATRERCA: (il o0 25, LAA
TE-BE R 208 (100 1 0—0 @ 100) EBREVEM, &
500 =0 1 gy, SN, A5 R
Wy, WA 9 AN (Fr. 1~Fr. 9. Fr. 1 &kt
JAE s, DUy EE-B R OBE (100 2 0—0 1 100)
RISV, T4 Sephadex LH-20 HERAE (0 164tk
AO5-FEE (201D YEIN, AW 2 (18.4 mg).
Fr. 2 ZREAE G, DU JHBE-BE R Ol (100 < 1.
501, 0:1) P, T4 Sephadex LH-20 #ERCHE
taikalifh, SA-FHEE (11D Y, Sk Em 13
(102.0 mg). Fr.3 LA, Ll k-l &
fig (100 1,50 2 1.0 : 1) ¥, Bib &% 14(11.8
mg) . Fr. 9 &L AT (01, DLAT il BE-5 TR L IEC10 -
1. 501, 121, 00 1) P, F&&AH HPLC 2
Hl & Cig i (250 mmX 10 mm, 10 um), BLZ4
G-/K (55 :45) Nyshtl, #l&aife[s 3
(6.5mg).

WS PR L6 R AT 50 g BT RERRFE i 43 25, LA
SAi-HEE (100 1 0—0 : 100) BHEEVEME, 4 250 2
THR 13y, SEEEERIR, &IFFR AR
4%, WG 10 N4y (Fr. 1~Fr. 10D, Fr. 2 &k
AR, DL ST R-HRE (100 1 0—~0 : 100)
Ve, T4 Sephadex LH-20 HtfReAtatifh, -
i (201 e, S5 5 (43 mg). Fr.3 &k
RAE L 438y, DL - (100 0 0—0 -
100) ¥EMIAHL & 12 (14.8 mg). Fr. 4 734 HkE
JREFE (615 A Sephadex LH-20 BEfReA: (01 CR7-F
BE, 101D rEsaifh, a9 10 (159 mg). Fr.
5 FHREER AR, DL S be-HlE (70 0 1—0: 1)
Ve, &743 5 AN (Fr. EI~E5), Fr. E2-3 4
FERAE 3 (AT E-FEE 500 1—-0: 1) A
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Sephadex LH-20 A (GU5-HRE 1 D &
Batb 3 EMAY 4 (9.4 mg); Fr. B4 W REREE
i (A he-HEE 500 1—0: 1), Sephadex
LH-20 &EAT (il CR-TmE 10 D 708, e
& TLC (i, S@05-TR-FHIR (20:1:0.2)
HETFH], 53145 6 (12.1 mg). Fr. 6 4 D101
KA BB IR AT (335, A 7K A 50% 70%- 100%
SRR LV, FL43 8 4 415 (Fr. E1~4), Fr. E1
2 ODS FEEIE (HIEE-7K 0 0 100—~100 © 0) PEMIAR
F| 4 NS (Fr. ER1~4), Fr. ER1 2R 035 (51
5-FAEE30 1, 2051, 1051, 0: 1) ¥Efifs 4 4
#17%y (Fr. ERC1~4). Fr. ERC3 7> {2 M Il kE (0 1%
H1 Sephadex LH-20 &t a4y Z 2lith, 154659
9 (18.2 mg). Fr. ERC4 £ Jx 4 HPLC - % (1 il
Cis i (250 mmX 10 mm, 10 um), LLZJE-0.3%H
17K (20 & 80) MU ahAH, il 2134k 54 7(112.1
mg). Fr. 8 & D101 KALWPB AT (i, I
KK 30% 50%- 70%- 100% L FERA VLN, JL75
F| 5 N5 (Fr. ED1~5), Fr. ED2~3 R 4K
a1t . ODS Fthi . Sephadex LH-20 A (41
B ERMLEY 1 (141 mg) ALEY) 11 (6.0
mg). Fr. 9 4 D101 KALWEFHR AT (i, ki H
KK 30% 60% 95%- 100% L FERAEVEL, JEf
F] 5 N5 (Fr. EE1~5), Fr. EE2~3 [ & RERH:
a3l ODS il 4 B alifb A3 21159 8(27.4 mg).
3 HZHEE

wEW 1 AtBEERKN K, mp 57~59 C,
HR-ESI-MS m/z: 481.327 8 [M+H]" (il &1
481.327 6), ity NMR #ENIL 57504 CprHaO5,
AHIFIE S 4. "H-NMR (500 MHz, CD;0D) J: 5.82
(1H, d,J=2.5 Hz, H-7), 3.96 (1H, d, J = 2.5 Hz, H-3),
3.85 (1H, dt, J = 4.0, 12.0 Hz, H-2), 3.35 (1H, m,
H-22), 3.16 (1H, m, H-9), 2.41 (1H, m, H-17), 2.38
(1H, m, H-5), 1.22 (3H, s, H-21), 1.21 (3H, s, H-27),
1.20 (3H, s, H-26), 0.98 (3H, s, H-19), 0.90 (3H, s,
H-18); "C-NMR (125 MHz, CD;0D) &: 37.5 (C-1),
68.8 (C-2), 68.7 (C-3), 33.0 (C-4), 51.9 (C-5), 206.6
(C-6), 122.3 (C-7), 168.1 (C-8), 35.2 (C-9), 39.4
(C-10), 21.2 (C-11), 32.7 (C-12), 48.6 (C-13), 85.4
(C-14), 31.9 (C-15), 21.6 (C-16), 50.7 (C-17), 18.2
(C-18), 24.6 (C-19), 78.1 (C-20), 21.7 (C-21), 78.6
(C-22), 27.5 (C-23), 42.5 (C-24), 71.4 (C-25), 29.9
(C-26), 29.1 (C-27). A F-¥udhs 5 ek — 2,

MR AA Y 1 B0 R S

WG 2: WL Est il (G-I, mp 203~
204 ‘C, EI-MS m/z: 284 [M]". '"H-NMR (500 MHz,
CDCl3) d: 12.30 (1H, s, 8-OH), 12.10 (1H, s, 1-OH),
7.61 (1H, s, H-4), 7.35 (1H, d, J = 2.7 Hz, H-5), 7.07
(1H, s, H-2), 6.67 (1H, d, J = 2.4 Hz, H-7), 3.93 (3H,
s, -OCH3), 2.45 (3H, s, -CH3); "“C-NMR (125 MHz,
CDCl3) d: 164.7 (C-1), 106.3 (C-2), 148.0 (C-3), 107.8
(C-4), 134.8 (C-4a), 124.1 (C-5), 166.1 (C-6), 120.8
(C-7), 162.0 (C-8), 113.2 (C-8a), 190.3 (C-9), 109.8
(C-9a), 181.6 (C-10), 132.7 (C-10a), 55.6 (-OCH3),
21.7 (-CHz)o VA_EXcd 5 Sk A — 50, %
SENAEY) 2 KT Tk

&) 3: B AR CFEED ; ESI-MS m/z: 269
[M—H] . "H-NMR (400 MHz, CD;0D) 6: 7.55 (1H,
s, H-4), 7.16 (1H, d, J = 2.4 Hz, H-5), 7.08 (1H, s,
H-2), 6.54 (1H, d, J = 2.4 Hz, H-7); "C-NMR (100
MHz, CD;OD) &: 164.3 (C-1), 109.1 (C-2), 166.7
(C-3), 109.5 (C-4), 136.9 (C-4a), 121.7 (C-5), 149.6
(C-6), 125.2 (C-7), 163.5 (C-8), 114.8 (C-8a), 191.6
(C-9), 110.4 (C-9a), 183.2 (C-10), 134.7 (C-10a), 22.0
(-CH3)o L b-%dls b5 SChkpE S A — 5, s
a3 WK

Ew 4: AEE (FED; ESI-MS m/z: 161
[M—H] . 'H-NMR (500 MHz, CD;0D) 6: 7.85 (1H,
d, J=9.5 Hz, H-4), 7.46 (1H, d, J = 8.5 Hz, H-5), 6.80
(1H, dd, J = 8.5, 2.5 Hz, H-6), 6.71 (1H, d, J=2.5 Hz,
H-8), 6.19 (1H, d, J = 9.5 Hz, H-3); "*C-NMR (125
MHz, CD;OD) d: 163.9 (C-2), 114.7 (C-3), 146.2
(C-4), 130.8 (C-5), 112.5 (C-6), 163.3 (C-7), 103.6
(C-8), 157.4 (C-9), 113.3 (C-10). LA % 5 SRR
A FUY, e 4 AR I

Y 5: AR K ; ESI-MS m/z: 207 [M+H]
'H-NMR (500 MHz, CDCL3) 6: 7.64 (1H, d, J = 9.5
Hz, H-4), 6.86 (1H, s, H-5), 6.85 (1H, s, H-8), 6.30
(1H, d, J = 9.5 Hz, H-3), 3.96 (3H, s, -OCH3), 3.93
(3H, s, -OCH3); *C-NMR (125 MHz, CDCL3) 8: 161.6
(C-2), 113.7 (C-3), 143.5 (C-4), 108.1 (C-5), 153.0
(C-6), 150.2 (C-7), 100.2 (C-8), 146.5 (C-9), 146.5
(C-10). LA ¥t 5 semkaros Fe A — 87, Mkse
WEW 5 HIEE NER.

WEW 6: kL AEr S (HEE); ESI-MS m/z:
177 [M—H] . 'H-NMR (500 MHz, CD;0D) ¢: 7.79
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(1H, d, J = 9.5 Hz, H-4), 6.94 (1H, s, H-5), 6.75 (1H,
s, H-8), 6.19 (1H, d, J= 9.5 Hz, H-3); "“C-NMR (125
MHz, CD;OD) ¢: 164.5 (C-2), 113.2 (C-3), 144.7
(C-4), 112.9 (C-5), 150.6 (C-6), 152.2 (C-7), 103.8
(C-8), 146.2 (C-9), 112.6 (C-10). LA %55 STk
EREA Y, Wt 6 AR %K.

%A% 7 3R OV CHEED s ESI-MS m/z: 179
[M—H] . "H-NMR (400 MHz, CD;0D) ¢: 7.55 (1H,
d, J = 16.0 Hz, H-7), 7.03 (1H, d, J = 2.0 Hz, H-2),
6.94 (1H, dd, J = 2.0, 8.0 Hz, H-6), 6.77 (1H, d, J =
8.0 Hz, H-5), 6.24 (1H, d, J = 16.0 Hz, H-8);
BC-NMR (100 MHz, CD;OD) ¢: 127.9 (C-1), 116.5
(C-2), 147.0 (C-3), 149.5 (C-4), 122.9 (C-5), 115.7 (C-6),
146.9 (C-7), 115.1 (C-8), 171.2 (-COOH). VL #dii 5
SCHRIRE A S, WA T IR

&Y 8: AEER (FED. ESI-MS m/z: 353
[M—H] . "H-NMR (500 MHz, CD;0D) ¢: 7.56 (1H,
d, J=16.0 Hz, H-7'), 7.05 (1H, d, J = 2.5 Hz, H-2"),
6.96 (1H, dd, J = 2.0, 8.5 Hz, H-6"), 6.78 (1H, d, J =
8.5 Hz, H-5), 6.26 (1H, d, J = 15.5 Hz, H-8'), 5.33
(1H, m, H-3), 4.17 (1H, m, H-5), 3.73 (1H, dd, J =
3.0, 8.5 Hz, H-4), 2.01~2.24 (4H, m, H-2, 6);
BC-NMR (125 MHz, CD;OD) : 76.3 (C-1), 38.4
(C-2), 73.6 (C-3), 72.1 (C-4), 71.4 (C-5), 38.9 (C-6),
177.2 (C-7), 168.8 (C-8), 127.9 (C-1'), 116.6 (C-2'),
146.9 (C-3"), 149.7 (C-4"), 115.4 (C-5"), 115.3 (C-6"),
147.2 (C-a), 123.1 (C-B). LA Hidh 55 SCHR G HE A
— 5P, MOS8 WA .

&Y 9: A A ; ESI-MS m/z: 153 [M—H] .
'H-NMR (500 MHz, CD;0D) &: 7.43 (1H, dd, J = 8.0,
2.0 Hz, H-6), 7.42 (1H, d, J = 2.0 Hz, H-2), 6.80 (1H,
d, J=8.0 Hz, H-5); "C-NMR (125 MHz, CD;0D) %
P 1. UL RS S S A — Y,
WA 9 M ILATR -

4&%@ 10: ot (ARl ; ESI-MS m/z: 137
[M—H] . "H-NMR (500 MHz, CD;0D) ¢: 7.32 (1H,
d, J = 2.0 Hz, H-2), 7.30 (1H, dd, J = 8.0, 2.0 Hz,
H-6), 6.92 (1H, d, J = 8.0 Hz, H-5), 9.69 (1H, s,
-C=0); "C-NMR (125 MHz, CD;OD) %4 W% 1.
DL -t 5 Sk S A 80, MRS 10
N JF LS o

&) 11 AEEE G- ESI-MS miz:
169 [M—H] . 'H-NMR (500 MHz, CD;0D) 6: 7.06

x1 &4 9~11 1 BC-NMR #4& (125 MHz, CD;0D)
Table 1 "“C-NMR data of compounds 9—11

(125 MHz, CD;0D)
AL 9 10 1
1 123.2 131.0 122.1
2 117.9 1149 1105
3 146.2 1473 146.5
4 151.7 153.9 139.7
5 1159 116.4 146.5
6 124.0 126.6 1105
Cc=0 170.3 193.2 170.6

(2H, s, H-2, 6); "C-NMR (125 MHz, CD;0D) %4}
W2 1o UL EB0RES Sciaiig s A5, #koE
a1 HEE TR,

W 12: IS (B L85 ESI-MS m/z:
151 [M—H] . 'H-NMR (500 MHz, CDCl;) d: 7.95
(2H, dd, J=2.0, 7.0 Hz, H-2, 6), 6.88 (2H, dd, J = 2.0,
6.5 Hz, H-3, 5), 6.31 (1H, s, -OH), 3.89 (3H, s,
-OCH3); "*C-NMR (125 MHz, CDCls) 6: 122.6 (C-1),
132.2 (C-2, 6), 115.5 (C-3, 5), 160.4 (C-4), 167.5
(-C=0), 52.3 (-OCH3). LA 5 SRR EREA—
HY, WA 12 O 43R SR H R S .

&Y 13 BRI R EL-MS m/z: 676
[M]". '"H-NMR (400 MHz, CDCls) &: 4.07 (2H, t, J =
6.8 Hz, H-1'), 2.29 (2H, t, J = 7.6 Hz, H-1), 1.63 (4H,
m, H-2), 1.25 (80H, brs, 40X -CH,), 0.88 (6H, t, J =
7.2 Hz, -CH3); "“C-NMR (100 MHz, CDCl;) 6: 34.4
(C-1), 31.9 (C-2), 64.4 (C-1"), 29 (-CH,), 14.1 (-CH3).
DL $ode 5 SCmkdoE S A 80, M et A 13
A DURR

&Y 14 A0 IRE K ESI-MS m/z: 255
[M—H] . 'H-NMR (500 MHz, CDCl;) &: 2.35 (2H, t,
J =17.5 Hz, H-2), 1.62 (2H, m, H-3), 1.25 (12H, m,
6X-CH,), 0.88 (3H, t, J=7.0 Hz, H-16). LA L %¥5 5
SCHRH A — 30, Mo e A 14 O RERTR -

S 3k
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