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Chemical constituents of Cremastra appendiculata and their neuroprotection

LIN Song"2, GAO Huan?, ZHANG Shuai?, JIANG Xiao-wen?, ZHAO Qing-chun'
1. Department of Pharmacy, General Hospital of Shenyang Military Area Command, Shenyang 110840, China
2. School of Traditional Chinese Materia Medica, Shenyang Pharmaceutical University, Shenyang 110016, China

Abstract: Objective To study the chemical constituents of Cremastra appendiculata and their neuroprotection. Methods The
chemical constituents were separated and purified by silica gel, Sephadex LH-20 column chromatography, ODS column
chromatography, and HPLC column chromatography. Their structures were determined by NMR spectrum. Results Applying various
chromatographic separation methods, 23 compounds were obtained from the aceticether extraction of 55% ethanol extract of C.
appendiculata. Based on physicochemical properties and spectroscopic analysis, 20 structures were identified as miltarine (1),
1-(4-B-D-glucopyranosyloxybenzyl)-2-isobutylmalate-4-methyl (2), 1-[4-(B-D-glucopyranosyloxy)benzyl]-4-methyl-2-benzylmalate (3),
batatasin I1I-3-O-glucoside (4), eucomic acid (5), hesperidin (6), (4-methyl-1,3-phenylene) dicarbamic acid methyl ester (obtucarbamate
A) (7), (3-meth-oxycarbonylamino-2-methyl-phenyl)-cabamic acid metylester (8), 4,4'-diphenylmethanebis(methyl) carbamate (9), 3,3'-
dihydroxy-2',6'-bis(p-hydroxybenzyl)-5-methoxybibenzyl (10), 3',5-dihydroxy-2-(4-hydroxybenzyl)-3-methoxybibenzyl (11), 3,3'-
dihydroxy-2-(4-hydroxybenzyl)-5-methoxybibenzyl (12), corylin (13), batatasin III (14), neobavaisoflavone (15), isobavachalcone
(16), 2,6,2',6'-tetramethoxy-4,4-bis(2,3-epoxy-1-hydroxypropyl)biphenyl (17), coelonin (18), gigantol (19), and B-sitosterol (20).
Conclusion Compounds 7—9, 13, and 15—17 are obtained from the plants of Cremastra Lindl. for the first time. Compounds 5 and 6 are

obtained from the plant for the first time. Compounds 1 and 17 have the good performance of neuroprotection in hydrogen peroxide
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model. Neuroprotective mechanism is likely to be achieved by weakening the oxidative damage.

Key words: Cremastra appendiculata (D. Don) Makino; neuroprotective activity; (4-methyl-1,3-phenylene) dicarbamic acid

methyl ester; (3-methoxycarbonylamino-2-methylphenyl)-cabamic acid metylester; 4,4'-diphenylmethanebis(methyl) carbamate;

corylin; neobavaisoflavone

tt BY % Cremastra appendiculata (D. Don)
Makino N>%%} (Orchidaceae) FLE%>%J& Cremastra
Lindl. #97, (PEZ) 2015 FERCKILERTZ
2B (B IR 25 2 — o L Z S A2 1 Pl
ort, YEWRH . TeE, MEE, bR A& BA.
2. HFELEDZOERMARE. WhEE . IR L
FEHTHMITEE. RE A . FHRg=2
Birb2g & as, AW T AR CRER): “il
Bk, A/E, A, MELN %S BT
R, MR, W&y, ” HEES MR 1Y
N SNSRI &8 X . 25 A 2N
(Pt 2200, A2 TH4R 1950~2 100 m (IAAHR T
BHLECH B, o An Tt B BrEL AR BIEE
JEVuE. SEEREAIR A E 2K . ARG A B
TR, KRS =2 ) CRER U HAT 06 B BEt A B
AR (SH-SYSY) BT-HIMEPL, Oy 7t—PR R
FERS == VR Ry AT R A AR A S P )
BT SR E B, ACSEE N AR 22 A S R
AT TP TE, M 55% CREHEIYIIBERR £
AHGEAL R 7 B E H 20 MEEYD, @i BRI
PerE SRR e T HALSEEE N, Rl [4-(B-D-Mit
VoG ] 2 B 40) " ]2 T 2SRRI (miilitarine, 1D
1-[4-(B-D-PH: 5 38 6] 40 "R 2k 1-2- 7t T k4= RSP R
fR liE  [1-(4-B-D-glucopyranosyloxybenzyl)-4-methyl-
2-isobutylmalate, 2] 1-[4-(B-D-Nk IF§ % %] b %40)
T4 2-FEFERBRE  (1-[4-B-D-
glucopyranosyloxy)benzyl]-4-methyl-2-benzylmalate,
3} . 25 &R II-3- # A& BE #F ( batatasin 1I1-3-
O-glucoside, 4). LR (eucomic acid, 5). H
¥ Chesperidin, 6). 13- F 5 JE M i 3 -4- LR
[(4-methyl-1,3-phenylene) dicarbamic acid methyl
ester, 7] (3-FARAEME G L -2- H B0 - B W R
fif [(3-meth-oxycarbonylamino-2-methyl-phenyl)-
cabamic acid metylester, 8]. 4,4'- S FEMfEE — K
¥t [4,4-diphenylmethanebis (methyl) carbamate 9]+
33T dE-2,6- X (p-FEHEREE)-5- IR R [3,3-
dihydroxy-2,6-bis (p-hydroxybenzyl)-5-methoxybibenzyl,
100, 3'5- ¥R 2-(4-F8 LN FE)-3-F A LA [3,5-

dihydroxy-2-(4-hydroxybenzyl)-3-methoxybibenzyl ,
1], 3,3- 3 KE-2-(4- 2 BN 0)-5- AU R [3,3'-
dihydroxy-2-(4-hydroxybenzyl)-5-methoxybibenzyl ,
12]. #MEFET* (corylin, 13). 1hZ§Z 1T (batatasin
11, 14). Fr#h & i 57 58 (neobavaisoflavone, 15).
S AV PR EER (isobavachalcone, 16). 2.6,2',6'-
VU -4,4- X0 (2,3- N AR -1- B B U BROR [2,6,
2',6'-tetramethoxy-4,4'-bis(2,3-epoxy-1-hydroxypropy
D)biphenyl, 17]+ coelonin (18). £/} (gigantol,
19). B-2F 8B (B-sitostero, 20), HHILAEY) 7~9.
13, 15~17 N EH RN ZEED P> 855, Lay
5. 6 NE MY B R RIS S R R
A 1A 17 T L AR A ) B HoO 15
SR T, JF AR AR A AR
E FH B 7T B 2 0 5 e e A2 477 SE B

1 EFESHHR

JASCO il 2% 2 iy 0B AH (1% 4%, PU-2087 Pump
INIEZE, SPD-10 AV SKAMGI & C(HA Jasco 24 7]);
Bruker ARX-300 ##3E4RIGIE(X (it Bruker 2
#); EYELA-N1000. N1100 JE#678 & (HAZR
WHEAL); CO K4 (HA Sanyo AF]); /KFE
WiEE TAEG Chilg B & AR ARD; 518
e (HA Olympus A #F]D; /&K & B Ol
(L E= RS D B (AR Ay e o™
m A PRA T AL HTAT (FEE Heruens A7) );
Shimadzu AUWI120D +/i4r 2 — /3 Hi RF (HA
Himadzu A7) ); YMC-Pack Pro ODS-A Cs fill % %
FEREH (250 mm X 10 mm, 10 pm).

ZiMT 2013 4 12 AW EIZTEMT, 2k
PHZGRL R 27 B <A 2R %5 58 LR = R BE =, b5
A (LS2013CA) FRAF TILFH % X B B B 25 770 8 o

A BRI SH-SYSY 4ufutk (tiikPHZR
K Wie LB LR = HE); DMEM B3R (3£
Hyclone ] fGF1fiE (56 °CKif 30 min,
2% [ Hyclone 2~ #]); [N [E Sigma /A 7] ); EDTA
(K Sino AFD; GMi#E (3£E Amresco AH]);
VU H BB % (MTT, 3 Sigma AF); LDH
R & R @A RHCA R A FD: H00



)

Chinese Traditional and Herbal Drugs % 474 55 213 2016 £ 11 A

* 3781

(EZERD; MEAISHER G R GFss Hf
AR (5 SR T ); Sephadex LH-20 (3£[H
Amersham Biosciences A A ); i) (3E[E CIL
AF]D; HPLC ff R A EE4 (3£E Sigma
ANFED; N ) DMSO NAEYIZ; HiAth
2R354 k(25 B A i A IR A R
RE A RO ARAFD.
2 RERESE

thZ&%E (10.0 kg) FREERIEE, 2k RN 3
FEARF 55% SREMNFAERAEH 3 Ik, BR 2 h, &
TR, WUEESOE R, R4 ERARE. BIR
BRKSEUE, WIKHAMmEE. ST, R
Bie. IETEEASHN 3 ok, s, — & ke, BE
TR CBEANIE T B2, URilkds mIus ], &1, &
KSR OB AR B 20 gv A HEEALRE 22
g MR ZEEHAIIRE 42 g IE T EEBIALIRE 91 go

WESTR L BEAIRE 42 g, ShE A il 4 58,
DA S BE-FEE (100 @ 0—0 : 100) BREEWEN, 75
F| 8 ML Fr. 1~8. Hf Fr. 5 4 ODS FE: i,
BE-7K (100 : 0—0 : 100) B EE /i, Sephadex LH-20
FEE-ZK (10 1) SRRESRE, 2% iy BORAH 73 B 4l
b, BEMEAEY 1 (123 mg). 2 (102 mg) 13 (9.8
mg); Fr.4 & ODS #, HEEL-/K (100 1 0—0 :
100) BHEEBEML, P-4 im0 oy B 4lifk, 5304k
AW 4 (204mg). 5 (6.4mg). 6 (17.4mg) F17
(14.8 mg); Fr. 64 ODS H:ai, HEL-/K (100 :
0—0 : 100) FfELEML, Sephadex LH-20 HEE-7K (1 :
1) SEREBEML, bl masAn o B alid, R A
11 (11.6 mg). 12 (213 mg). 13 (7.8 mg) #1114
(6.9 mg); Fr.3 ZREMAF GBS, DA G- H i
(100 : 0—0: 100) FEFEBENL, Sephadex LH-20 —
FPE-HEE (10 1) SFREEBEML, & s oA 7
Baifk, BEMLEY 15 (174 mg). 16 (14.8 mg).
17 (10.2 mg) F118 (9.8 mg). Fr. 8 & ODS (i,
FIEE-/K (100 : 0—0 : 100) BREEPEML, 2Pl w5k
AR B aiAh, 19 211669 8(11.3 mg) . 9(14.4 mg).
10 (132 mg) F119 (8.5mg). Hr Fr.2 FIRERAE(
R, DL HE-FEE (100 1 0—0 1 100) BHEYE
Jiit, SELEREFLAEYI20 (263 mg).
3 FHEE

WAEY 1: CiaHaeOr7, HEEMHPRY (FED,
GFasq HJZMRAE 254 nm KA FEREHE, 365nm N
W% . 'H-NMR (400 MHz, CD;0D) 6: 2.64 (1H,

d, J=15.7 Hz, H-3a), 2.93 (1H, d, J = 15.7 Hz, H-3b),
1.56 (1H, m, H-5a), 1.71 (1H, m, H-5b), 1.64 (1H, m,
H-6), 0.79 (3H, d, J = 6.5 Hz, H-7), 0.91 (3H, d, J =
6.5 Hz, H-8), 7.07 (4H, m, H-3', 3", 5', 5"), 7.25 (4H,
m, H-2',2", 6, 6"), 4.99 (4H, s, H-7", 7"), 4.90 (2H, m,
H-1"", 1), 3.40~3.90 (12H, m) ~ 2 M EHEAE
5; BC-NMR (100 MHz, CDs;OD) ¢: 171.6 (C-1),
76.6 (C-2), 46.1 (C-3), 176.0 (C-4), 46.1 (C-5), 24.7
(C-6), 23.9 (C-7), 25.0 (C-8), 130.8 (C-1'), 131.0
(C-2"), 117.5 (C-3"), 159.1 (C-4"), 117.5 (C-5"), 131.0
(C-6"), 67.9 (C-7"), 131.1 (C-1"), 131.2 (C-2"), 117.5
(C-3"), 159.2 (C-4"), 117.5 (C-5"), 131.2 (C-6"),
67.2 (C-7"), 102.2 (C-1"", 1), 74.8 (C-2"", 2",
77.9 (C-3"",3""), 71.3 (C-4"", 4"""), 78.1 (C-5"", 5",
62.5 (C-6"", 6""")o LA FHH 5 SOk 8 P A — 5,
WS EEY 1 N [4-(B-D- M i 5 47 B 40 %
F1-2-5 T A IR G

WHEY 2: CosHiOn, HEEIHIRY) (FED,
GFass T ZHAE 254 nm 4 N A REHE, 365nm A
W52 . 'TH-NMR (400 MHz, CD;0D) §: 2.64 (1H,
d, J=15.7 Hz, H-3a), 2.93 (1H, d, J = 15.7 Hz, H-3b),
1.56 (1H, m, H-5a), 1.71 (1H, m, H-5b), 1.64 (1H, m,
H-6), 0.79 (3H, d, J = 6.5 Hz, H-7), 0.91 (3H, d, J =
6.5 Hz, H-8), 3.57 (3H, s, H-OCH3), 7.34 (2H, d, J =
8.60 Hz, C-2, 6), 7.10 (2H, d, J = 8.60 Hz, C-3', 5"),
5.12 (2H, dd, J = 12.2, 18.4 Hz, H-7'a, 7'b), 4.91 (1H,
m, H-1"), 3.40~3.90 (6H, m) A EHEAES
BC-NMR (100 MHz, CDs;OD) 6: 171.6 (C-1), 76.6
(C-2), 46.1 (C-3), 176.0 (C-4), 46.1 (C-5), 24.7 (C-6),
23.9 (C-7), 25.0 (C-8), 52.1 (-OCH3;), 130.8 (C-1"),
131.0 (C-2"), 117.5 (C-3"), 159.1 (C-4"), 117.5 (C-5"),
131.0 (C-6"), 67.9 (C-7"), 102.2 (C-1"), 74.8 (C-2"),
77.9 (C-3"), 71.3 (C-4"), 78.1 (C-5"), 62.5 (C-6"). LA
FEES SO IRIEN R A B, M EY 2
1-[4-(B-D- it g 6] 2] B 480) % 2 ]-2- 5 T Bk 4- T R3¢
RIRNE .

WEY) 3: CpsHOn, EEHARY (FED,
GFosq HJZHRAE 254 nm K4 FE RGBT, 365nm A
W92 . 'TH-NMR (400 MHz, CD;0D) §: 2.62 (1H,
d, J=15.7 Hz, H-3a), 2.98 (1H, d, J = 15.7 Hz, H-3b),
7.28 (2H, d, J = 8.5 Hz, H-2', 6"), 7.11 2H, d, J=8.5
Hz, H-3', 5"), 5.07 (2H, s, H-7"), 7.08 (2H, m, H-2",
6"), 7.20 (2H, m, H-3", 5"), 3.00 (1H, d, J = 13.7 Hz,
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H-7"a), 2.93 (1H, d, J = 13.7 Hz, H-7"b), 3.38 (3H, s,
H-OCH3), 4.93 (1H, m, H-1""), 3.40~3.90 (6H, m)
JupE EEAE S PC-NMR (100 MHz, CD;0D) o:
175.2 (C-1), 71.1 (C-2), 44.1 (C-3), 172.3 (C-4), 130.8
(C-1"), 131.0 (C-2"), 117.5 (C-3"), 159.1 (C-4"), 117.5
(C-5"), 131.0 (C-6"), 136.6 (C-1"), 131.5 (C-2"), 129.1
(C-3"), 127.9 (C-4"), 129.1 (C-5"), 131.5 (C-6"), 46.4
(C-7"), 102.3 (C-1""), 74.9 (C-2""), 78.0 (C-3""), 71.4
(C-4"), 78.2 (C-5""), 62.5 (C-6""). LA - HdiE 5 LRk
EUHEAR—, B HAEY 34 1-[4-(B-D-ML i
T AR B -4 2R S SRR I

&Y 4: CaHaeOs, BEOIHPIRY) (HEE), GFass
WEEIRAE 254 nm 54N FAREHE, 365 nm PTG
%Y. 'H-NMR (400 MHz, CD;0D) 6: 6.51 (2H, m,
H-2, 4), 6.40 (1H, m, H-6), 6.62 (3H, m, H-2, 4, 6"),
7.05 (1H, t, J = 7.7 Hz, H-5'), 3.72 (3H, s, 5-OCH3),
2.81 (4H, m, -CH,-CH,-), 481 (1H, d, J = 7.3 Hz,
H-1"), 3.35~3.88 (6H, m) A L HAKEE S
BC-NMR (100 MHz, CD;OD) §: 144.6 (C-1), 110.3
(C-2), 158.3 (C-3), 102.4 (C-4), 162.0 (C-5), 109.4 (C-6),
1454 (C-1"), 116.4 (C-2"), 160.2 (C-3"), 113.8 (C-4"),
130.2 (C-5"), 120.9 (C-6"), 38.7, 39.1 (-CH,-CHa-), 55.7
(-OCH3), 101.6 (C-1"), 78.1 (C-2"), 78.0 (C-3"), 74.9
(C-4"), 71.4 (C-5"), 62.5 (C-6"). LA L-%¥5 5 Rk
EPHEAR—2, MG 4 1025 T-3-4 %]
PEEF o

&P 5. CuHinOs, LOEHIREAE (FHED,
GFas4 HJZMRAE 254 nm LN N AEREHE, 365nm N
W52 . "H-NMR (400 MHz, CD;0D) §: 2.96 (1H,
d, J=16.2 Hz, H-3a), 2.56 (1H, d, J = 16.2 Hz, H-3b),
7.07 (2H, d, J = 8.6 Hz, H-2, 6), 6.69 (2H, d, J = 8.6
Hz, H-3', 5'), 2.95 (1H, d, J = 14.0 Hz, H-7'a), 2.85
(1H, d, J = 14.0 Hz, H-7'b); *C-NMR (100 MHz,
CD;0D) J: 174.2 (C-1), 76.8 (C-2), 43.6 (C-3), 177.6
(C-4), 127.6 (C-1"), 132.5 (C-2’, 6'), 115.8 (C-3', 5"),
157.3 (C-4"). P EHE 5 SRR S AR — 3, i
KB 5 NORIR

WA 6: CasH34015, HETCEM K (FED,
GFas4 T JZMRAE 254 nm LA FEREHE, 365nm N
WG, '"H-NMR (400 MHz, DMSO-ds) d: 5.50
(1H, m, H-3a), 2.77 (1H, dd, J = 3.1, 7.2 Hz, H-3b),
12.02 (1H, s, 5-OH), 6.11 (1H, d, J = 1.9 Hz, H-6),
6.13 (1H, d, J = 1.9 Hz, H-8), 6.93 (3H, m, H-2/, 5/,

6", 3.37 (3H, s, 4-OCH;), 498 (1H, t, J = 6.8 Hz,
H-1"), 4.51 (1H, brs, H-1""), 1.08 (3H, dd, J= 6.1, 2.0
Hz, H-6"), 3.15~3.63 (12H, m) J¥i EH &M 7
{%%5; BC-NMR (100 MHz, DMSO-d) J: 78.3 (C-2),
42.2 (C-3), 197.0 (C-4), 162.5 (C-5), 96.3 (C-6), 163.0
(C-7), 95.6 (C-8), 165.1 (C-9), 103.3 (C-10), 130.9
(C-1"), 118.0 (C-2'), 146.4 (C-3"), 148.0 (C-4), 112.0
(C-5"), 114.1 (C-6"), 55.7 (-OCH3), 99.4 (C-1"), 73.0
(C-2"), 70.2 (C-3"), 75.5 (C-4"), 76.2 (C-5"), 66.0
(C-6"), 100.6 (C-1""), 69.6 (C-2""), 70.7 (C-3""), 72.0
(C-4""), 68.3 (C-5""), 17.8 (C-6""). LA_E %3 5 kiR
TEVEAR—3, MUSEI G 6 N1 .

WAEY 7: CiiH1aN2O4, IRE T E AR (FH
%), GFasq TEMLE 254 nm L4 FEREHE, 365 nm
NG, "H-NMR (400 MHz, CD;0D) §: 7.52
(1H, s, H-2), 7.17 (1H, d, J = 8.3 Hz, H-5), 7.09 (1H,
d, J= 8.3 Hz, H-6), 3.73 (3H, s, 2"-OCH3), 3.72 (3H,
s, 2'-OCH3), 2.18 (3H, s, 4-CH3): "*C-NMR (150
MHz, DMSO-ds) 8: 137.2 (C-1), 115.0 (C-2), 136.5
(C-3), 125.6 (C-4), 130.3 (C-5), 115.0 (C-6), 17.1
(4-CH3), 154.8 (C-2"), 154.0 (C-2'), 51.6 (2"-OCH3),
51.5 (2'-OCHs). LA FH 5 SOk o B A —2,
WS BT T N 1,3- R FEBEL I -4-H JE K

AW 8: CiiHaN2Og, IRFEEERTAR (HEE),
GFass # 2R TE 254 nm E /M FAREHE, 365 nm A
W9 '"H-NMR (400 MHz, DMSO-ds) 6: 7.12
(3H, s, H-4, 5, 6), 2.03 (3H, s, 2-CH3), 3.63 (6H, s, 2,
2"-OCH3); *C-NMR (150 MHz, DMSO-ds) J: 136.8
(C-1, 3), 127.6 (C-2), 125.3 (C-5), 22.3 (C-4, 6), 155.0
(C-2',2"), 51.6 (2', 2"-OCH3), 17.1 (2-CH3). L E¥
P 5o EP A —8, MEE AT 8 A (3-
FH A R P fl i -2- PR R O - S B F R R I

WEW 9: IREEHMAKR (FHEL, GFass HZEIR
7E 254 nm KAN FAREHE, 365 nm R AW GRE,
'"H-NMR (400 MHz, DMSO-ds) J: 7.31 (4H, d, J= 8.6
Hz, H-2, 6, 2, 6"), 7.09 (4H, d, J = 8.6 Hz, H-3, 5, 3',
5%, 3.86 (2H, s, H-9), 3.71 (6H, s, 8, 8-OCH3);
BC-NMR (150 MHz, DMSO-ds) d: 137.1 (C-1, 1),
135.5 (C-4, 4"), 128.9 (C-2, 6, 2', 6'), 118.4 (C-3, 5, 3,
5", 154.0 (C-8, 8"), 51.6 (C-OCH3), 17.1 (C-9). VL L
s 5 SRR A — 3, A 9 N
4.4'-— WA TR e — 2R bt

WM 10: CooHasOs, LMK (HEE), GFas4
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HZMAE 254 nm KA N AREBE, 365 nm oA
%J. 'H-NMR (400 MHz, CD;0D) ¢: 2.29 (2H, m,
0-CHa-), 2.69 (2H, m, p-CHy-), 3.91 (2H, s, 2-CHy-),
3.94 (2H, s, 6-CHy-), 3.76 (3H, s, 5-OCH3), 6.48 (1H,
s, H-4), 6.62 (2H, d, J = 8.5 Hz, H-3", 5"), 6.86 (2H,
d, J = 8.5 Hz, H-2", 6"), 6.64 (2H, d, J = 8.5 Hz,
H-3", 5", 6.93 (2H, d, J = 8.5 Hz, H-2"", 6", 7.02
(1H, t, J= 7.8 Hz, H-5"), 6.50 (1H, m, H-2"), 6.46 (1H,
m, H-4"), 6.56 (1H, m, H-6"); '*C-NMR (100 MHz,
CD;0D) ¢: 142.7 (C-1), 120.3 (C-2), 158.3 (C-3), 98.1
(C-4), 158.4 (C-5), 119.6 (C-6), 1452 (C-1"), 113.7
(C-2"), 155.9 (C-3'), 116.0 (C-4), 130.2 (C-5"), 120.5
(C-6"), 55.9 (-OCH3), 37.7, 33.3 (-CH,-CH»-), 31.3
(6-CH»-), 31.1 (2-CH,-), 134.3 (C-1"), 115.9 (C-3",
5"), 129.9 (C-2", 6"), 155.9 (C-4", 4"), 134.4 (C-1""),
116.0 (C-3"", 5", 130.0 (C-2"", 6""). LA ¥ ¥5 5 itk
BN A — 5, WS EEY) 10  3,3- k-
2,6-X0 (p-FeHERIE)-5- S B A,

WEM 11: BEMEK (FED, GFs HERLE
254 nm KA FAREHE, 365 nm AW G E. 'H-
NMR (400 MHz, CD;0D) d: 6.30 (1H, d, J = 2.2 Hz,
H-4), 6.35 (1H, d, J = 2.2 Hz, H-6), 6.65 (2H, d, J =
8.5 Hz, H-3', 5"), 6.88 (2H, d, J = 8.5 Hz, H-2', 6),
3.85 (2H, s, -CH,-), 2.57 (2H, m, a-CH,-), 2.71 (2H,
m, p-CHy-), 3.76 (3H, s, H-OCH3), 6.55 (1H, s, H-2"),
6.57 (1H, m, H-4"), 7.05 (1H, t, J = 8.5 Hz, H-5"), 6.59
(1H, m, H-6"); '*C-NMR (100 MHz, CD;0D) &: 143.7
(C-1), 119.9 (C-2), 160.1 (C-3), 97.9 (C-4), 157.5
(C-5), 109.3 (C-6), 144.9 (C-1'), 113.7 (C-2"), 158.3
(C-3"), 116.2 (C-4'), 130.2 (C-5"), 120.7 (C-6'), 134.2
(C-1"), 130.0 (C-2", 6"), 115.9 (C-3", 5"), 156.0 (C-4"),
38.6, 36.4 (-CH»-CHa-), 30.5 (-CHa-), 55.9 (-OCH3). LA
RS SR ET R AR 2, WS E A 11 R
3,5- itk 2-(4-FR R )3 - A R OR

WA 12: CoH204, HEMK (FEE), GFasa
HEEARAE 254 nm AN FAWEBE, 365 nm NN
% . 'H-NMR (400 MHz, CD;OD) ¢: 6.32 (1H, d,
J =22 Hz, H-2), 6.25 (1H, d, J = 2.2 Hz, H-4), 6.66
(2H, d, J = 8.5 Hz, H-3', 5'), 6.95 (2H, d, J = 8.5 Hz,
H-2', 6'), 3.89 (2H, s, -CH>-), 2.56 (2H, m, a-CH,-),
2.73 (2H, m, B-CH,-), 3.72 (3H, s, H-OCHj), 6.56
(1H, s, H-2), 6.57 (1H, m, H-4"), 7.05 (1H, t, J = 8.5
Hz, H-5'), 6.60 (1H, m, H-6"); '*C-NMR (100 MHz,

CD;OD) d: 143.7 (C-1), 119.9 (C-2), 157.5 (C-3),
100.1 (C-4), 160.0 (C-5), 107.2 (C-6), 144.9 (C-1"),
113.7 (C-2"), 158.3 (C-3"), 116.2 (C-4"), 130.2 (C-5"),
120.7 (C-6"), 134.2 (C-1"), 130.0 (C-2", 6"), 115.9
(C-3", 5"), 156.0 (C-4"), 38.5, 36.6 (-CH,-CHy-), 30.7
(-CH>-), 55.5 (-OCH3). LA 30 5 STk ag 2 A
—, MEENEY 12 33 -2 EE-2-(4- AR
H)-5-FAE R

WED) 13: CooH 1604, FEEHIRG B (FED,
GFosq ¥ JZHAE 254 nm K4 FAREHE, 365nm A
W9 . 'H.NMR (400 MHz, DMSO-ds) 6: 8.33
(1H, s, H-2), 7.96 (1H, d, J = 8.6 Hz, H-5), 7.20 (2H,
m, H-6, 8), 6.86 (1H, d, J= 2.0 Hz, H-2'), 6.78 (1H, d,
J=8.2 Hz, H-5'), 6.93 (1H, dd, J = 2.0, 8.2 Hz, H-6"),
5.77 (1H, d, J= 9.9 Hz, H-8"), 6.42 (1H, d, J= 9.9 Hz,
H-7"), 1.39 (6H, s, -CH;3); "“C-NMR (100 MHz,
DMSO-ds) 6: 152.2 (C-2), 123.1 (C-3), 174.5 (C-4),
127.3 (C-5), 115.5 (C-6), 162.6 (C-7), 102.1 (C-8),
157.4 (C-9), 115.5 (C-10), 123.1 (C-1"), 129.6 (C-2"),
116.6 (C-3"), 153.1 (C-4'), 121.7 (C-5"), 131.2 (C-6"),
121.7 (C-7"), 129.6 (C-8"), 76.2 (C-9"), 27.7 (-CH3). LA
RS SO RE IR AR — B, S EAEY) 13
FANE T

AW 14: CisHi603, TLEM K (FEE), GFasa
HEMAE 254 nm K4 FABERE, 365 nm NoNIEE
%M. '"H-NMR (400 MHz, CD;0D) 6: 6.24 (1H, s,
H-2), 6.20 (1H, s, H-4), 6.26 (1H, s, H-6), 6.64 (1H, s,
H-2'), 6.61 (1H, d, J = 8.1 Hz, H-4), 7.07 (1H, t, J =
8.1 Hz, H-5"), 6.66 (1H, d, J = 8.1 Hz, H-6"), 3.71 (3H,
s, H-OCH3), 2.78 (4H, m, -CH,-CH»-); *C-NMR (100
MHz, DMSO-de) 0: 145.4 (C-1), 109.0 (C-2), 159.3
(C-3), 99.9 (C-4), 162.2 (C-5), 106.5 (C-6), 144.7
(C-1'), 116.3 (C-2'), 158.3 (C-3"), 113.7 (C-4"), 130.2
(C-5"), 120.8 (C-6'), 55.5 (-OCH;), 38.8, 39.2
(-CH2-CHa-)o BL R3E 5 SCik o IR A — 2, ik
YA 14 NI R 1L,

AW 15: CooHis04, HEM K (FEE), GFasa
HEMRAE 254 nm AN N AERERE, 365 nm N AT
%M. 'H-NMR (400 MHz, CD;0D) &: 8.23 (1H, s,
H-2), 7.95 (1H, d, J = 8.3 Hz, H-5), 6.81 (1H, d, J =
8.3 Hz, H-6), 6.84 (1H, d, J = 2.0 Hz, H-8), 7.23 (1H,
d, J = 2.0 Hz, H-2"), 6.93 (1H, dd, J = 2.0, 8.3 Hz,
H-5), 7.20 (1H, dd, J = 2.0, 8.3 Hz, H-6'), 5.30 (1H,



- 3784 84

Chinese Traditional and Herbal Drugs % 474 55 213 2016 £ 11 A

m, H-1"), 3.23 (2H, d, J = 7.4 Hz, H-2"), 1.68 (6H, s,
-CH;); BC-NMR (100 MHz, CD;0D) §: 152.7 (C-2),
123.7 (C-3), 174.7 (C-4), 1273 (C-5), 115.1 (C-6),
162.6, (C-7), 102.1 (C-8), 157.4 (C-9), 116.7 (C-10),
131.1 (C-1"), 122.5 (C-2'), 127.2 (C-3'), 154.8 (C-4"),
114.5 (C-5), 127.1 (C-6'), 28.2 (C-1"), 122.9 (C-2"),
130.0 (C-3"), 17.6 (C-4"), 25.5 (C-5"). HARWI5 5N
BTSSR LRES . D EEdE S ocmkoE! R A
—E, MEEEAY) 15 TN G B

WA 16: Co0H2004, BEEMK (FEE), GFass
WEEIRAE 254 nm B4 FAREHE, 365 nm PO M
% . "H-NMR (400 MHz, DMSO-ds) 6: 8.02 (1H, d,
J = 8.9 Hz, H-5), 6.47 (1H, d, J = 8.9 Hz, H-6), 6.83
(2H, d, J = 8.5 Hz, H-3', 5'), 7.47 (4H, m, H-a, B, 2/,
6"),3.23 (2H, d, J= 7.0 Hz, H-1"), 5.17 (1H, t, J=7.0
Hz, H-2"), 1.61 (3H, s, H-4"), 1.72 (3H, s, H-5");
BC-NMR (100 MHz, DMSO-ds) 6: 191.8 (-C=0-),
117.4 (C-0), 144.1 (C-p), 129.8 (C-1"), 131.2 (C-2,
6", 115.9 (C-3', 5"), 160.3 (C-4"), 114.5 (C-1), 163.6
(C-2), 117.4 (C-3), 162.3 (C-4), 107.3 (C-5), 129.8
(C-6), 25.5 (C-1"), 122.3 (C-2"), 130.5 (C-3"), 17.7
(C-4"),21.3 (C-5")o HRR(E T3 0 Bl & 42 ok
PGS . DA EEER S CiRaE e AR — 3, MU e
&M 16 28 54 E G2 EL .

WEW 17: CnHaO0s, TLEEMAK (HED,
GFas4 HJZMRAE 254 nm LA/N N AEREHE, 365nm N
W9, '"H-NMR (400 MHz, DMSO-ds) J: 6.60
(4H, m, H-3, 3', 5, 5'), 4.61 (2H, d, J = 4.2 Hz, H-7,
7", 3.05 (2H, m, H-8a, 8a"), 3.78 (2H, m, H-9a, 9a’),
4.16 (2H, m, H-9b, 9b’), 3.75 (12H, s, 4X-OCH3);
BC-NMR (100 MHz, DMSO-de) 6: 131.4 (C-1, 1",
147.9 (C-2,2', 6, 6"), 103.6 (C-3, 3', 5, 5'), 134.9 (C-4,
4", 85.3 (C-7, 7'), 53.6 (C-8, 8'), 71.1 (C-9, 9"), 56.0
(4X-OCH3z)o DA FH¥E 5 3C ks I A — 5, ik
KA 17 N 2,6,2',6'-DU F JE-4,4-30(2,3- I 58 3k
1-FR L YR BCR

WA 18: CisHi140;3, LR (FHFEE), GFasq
HEMRAE 254 nm LA/ FEREBE, 365 nm AN
%Y. '"H-NMR (400 MHz, CD;0D) ¢: 6.41 (1H, d,
J=2.5 Hz, H-1), 6.31 (1H, d, J = 2.5 Hz, H-3), 8.02
(1H, d, J = 9.4 Hz, H-5), 6.64 (1H, m, H-6), 6.62 (1H,
m, H-8), 2.63 (4H, m, -CH,-CH»-), 3.82 (3H, s,
-OCH3); "BC-NMR (100 MHz, CD;0D) ¢: 108.3

(C-1), 156.0 (C-2), 99.2 (C-3), 159.1 (C-4), 116.8
(C-4a), 126.2 (C-4b), 130.0 (C-5), 115.0 (C-6), 157.4
(C-7), 113.6 (C-8), 141.8 (C-8a), 31.2 (C-9), 31.8
(C-10), 140.5 (C-10a), 55.8 (-OCH3). DL E#¥E5C
BRRIE IO A —3, M e AP 18 24 coelonin.

WA 19: CiH 1504, AERTAKR CHEE), GFasa
HZIRTE 254 nm KA N AREEE, 365 nm NN
%Y. 'H-NMR (400 MHz, CD;0D) 6: 6.68 (1H, s,
H-2"), 6.61 (1H, d, J = 8.3 Hz, H-5"), 6.70 (1H, d, J =
8.3 Hz, H-6"), 6.23 (2H, m, H-2, 6), 6.19 (1H, d, J =
1.3 Hz, H-4"), 2.77 (4H, m, -CH,-CH»-), 3.79 (3H, s,
3'-OCH3), 3.71 (3H, s, 3"-OCH;); '3C-NMR (100
MHz, CD;0D) &: 38.5 (C-1), 39.6 (C-2), 145.5
(C-1"), 109.2 (C-2"), 159.4 (C-3"), 99.99 (C-4"), 162.2
(C-5"), 106.7 (C-6), 134.7 (C-1"), 116.0 (C-2"),
148.6 (C-3"), 145.5 (C-4"), 113.4 (C-5"), 121.9
(C-6")o LA EEHE 50k iE IR A — B, Wk e
A 19 A4t .

&Y 20 LEEE (CE&F R, #)Z TLC
K, 365 nm R, 254 nm AETEREBE, 10%FH7
TR R R A, 5 B- R R R, A
[F (BT R E A -TRE . A E-T R B -1
R CBeh R F, L Z BT REEM B G —8, %
YL ED) 20 N B-1 (5 1
4 FEIRIPLE
4.1 SH-SYSY 4HE#k H,0, AR BRI E L

B8R K9 SH-SYSY 4ifie, T 96 FL
IR, RS Y 8 X 10N /mL, AL
A 100 pL AR IR, & 37 T. 5% CO 5%
FEFA R IR 24 h LG EE . AR5 43 6 H kAT B A%
B[R] RIA A IR P R 52
4.1.1 BHIREESE  BE 6 MREREE(25~800
umol/L), FFAMKFEW 3 MEAL, &ALH% T 100
uL A FEVREE R & Ho00 HIEE IR0, B 37 "C.5% COs
BFRAEh R . AN B0E 3 M EX AL, 2h J55F
% EiE, BALHIMA MTT (5 mg/mL) 150 uL, 4
GAEWAETIEE 4 he #%E B, WAL 150 pL
DMSO, &% 10 min J&5, 7E 490 nm A& E B
(A H. SEUPATER 3 K. HBANXTHAWKE
TR AAE R, 2R WA 1 R,

O OAF I 28 = B 2 A TS B 0 R 2 A (P 418
4.1.2 HGETEFEER  BE 6 MIE A (30~180
min), &K 3 NEL, BFLH A4 T 100 pl
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1507

1004

YA /%

50

POt 25 50 100
H,0,/(umol-L 1)

5 axxALE: “r<0.05, TR
**P < 0.05 vs control group, same as below

El1 TEHRER H0: W AMEERINEN (x+s,n=3)
Fig. 1
survival rate (x+s,n=3)
WREEN 200 pmol/L )4 Ho00 KRS 723, & 37 C.
5% CO, K5 740 h 55 72 A RN 8] [ %52 3 N H
XL, FE B3, FILFIIA MTT (5 mg/mL)
150 uL, REEEMAAFIFE 4h. 5 L3, Bl
A 150 uL DMSO, 3% 10 min /&5, 7E 490 nm &b
A, T TATESR 3 . HBA NI HSIRE
P AT 2, 2R E 2 i,

R B 5256 45 SR B 200 umol/L K H,0, 5
SH-SYS5Y 4HfEF 2 h /E NG AF
4.2 MTT LI A SR ME R IEN

BENMEA P IN DMSO ¥ fif Bl il Bk FE A 100
mmol/L W& &, BOSEUE K SH-SYSY
YA, BRT 96 FLIF TR, AHPRECE )y 8 X107
ANmL, LA 100 L &4l sz, BT ig5F
FEPREFE 24 ho ARG IR L AN AR AL 0 N BR ali 1 5%
W, HRMARFNZY), HALWRERER 25, 50,

100 pmol/L, BAMKE R 3 ML, BT CO Ki 5%
150 1

Effect of H20: at different concentration on cell

100 1

Hk

YN IE R /%

£

50 4

. ¢ Il 5 HHH
60 90 120 150 180
H,0, {F F i &]/min
2 H0: NEHERRHEX B E RIS (xts,n=3)

Fig. 2 Effect of H20: in different acting time on cell

-

survival rate (x £ s ,n=3)

FhEEFE 4 hJa, ARRANpAiE R, HAREH
457 100 pL 7 Ho00 HIEE IR HaO0 24K EE 0N 200
umol/L, JRAREFRFH kLR F% 2 h 5 a4l
) BB, RIS MTT (5 mg/mL) K5
FRM 150 pL, IEFAATHEE 4 he 7% EE, G
B 150 uL DMSO 7E3% 10 min, £ 490 nm 4b 52
Afl. 2R N 3.

1007 [ REGEEY/B |
g a7
80+
§
M 60
o 60
S
= 404
204

SRt 25 50 100

WA/ (umol- L)

B3 MTT LELER (x+s5,n=3)
Fig.3 MTT assay (x+s,n=3)

I EE R EIR, (A 1 R 17 W] LU E AR
PR H00 SR E, ROHE
EHIM LR TEES
5 Zhig

1E5 B S E L&, EY) 7~9.13.15~
17 RE RN ZEHED F 7 EER, (a5, 6 8
B IRMZAEYI 7 BARE] . MTT SRiG45 R ER, 1k
AP0 1R 17 BT DL 2 b RO A L0,
FHGPEAER M E A ET, R AR E )
WLHIAR P RE A I8 I e S A A S, (E AR
F ¥ 5 DR S 5 5 B A Tt — 2D SR 52
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