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Abstract: Objective To study the constituents of the whole plant of Niuerduo [Primulina eburnea (Hance) Y. Z. Wang]. Methods

Silica gel column chromatography, Sephadex LH-20 column chromatography, semi-preparative RP-HPLC and other methods were
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used for the separation and purification. NMR and MS were used to identify the structures of the compounds. Subsequently, the
cytotoxic activities of some compounds against A549 cell line were evaluated by MTT method, and the antioxidant activities of some
compounds were evaluated by DPPH method and ABTS method, respectively. Results A total of 23 compounds were isolated from
Primulina eburnea, which were identified as 1,6-dihydroxy-7-methoxy-2-methylanthr-quinone (1), soranjidiol (2), 1,4,7-
trihydroxy-2-methyl-9,10-anthraquinone (3), digiferruginol (4), 1,4-dihydroxy-2-hydroxymethyl-9,10-anthraquinone (5), 1,6,7-
(R)-7,8-dihydroxy-a-dunnione ),
naphthoquinone (8), luteoline (9), (+)-isolariciresinol (10), esculetin (11), tyrosol (12), p-coumaric acid (13), caffeic acid methy ester
(14), benzyl O-B-D-glucopyranoside (15), 4-O-benzyl-D-glucopyranoside (16), 3,4-dihydroxyphenylethyl alcohol 8-O-f-
cuneataside A (18), 4-hydroxybenzaldehyde (19), methyl-4-hydroxybenzoate (20), 1-(4-
hydroxyphenyl)-ethanone (21), vanillin (22) and vanillic acid (23). Compound 8 had significant cytotoxic effect on A549 cells, with

trihydroxy-2-methyl-9,10-anthracenedione (6), 3-amino-2-methoxycar-bonyl-1,4-

glucopyrnoside  (17),

the ICso value of 3.866 pmol/L, and its activity was higher than the positive drug cisplatin (ICs0= 9.895 pmol/L). Compounds 5—7
and 9—11 showed significant antioxidant activity, and compounds 9 and 11 showed stronger antioxidant activity than positive drugs.
Conclusion A total of 23 compounds were isolated from the whole plant of P. eburnea, of which compound 16 was a new natural
product. Compounds 1—3, 6 and 8—22 were isolated from gene Primulina for the first time. Compound 23 was isolated from P,
eburnea for the first time. Some compounds showed good cytotoxic activity and antioxidant activity, which proved the basis of

antitumor and antioxidant activities substances in P. eburnea, and provided the scientific basis for the in-depth development and

utilization of P. eburnea from Guizhou.
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= H.2¢ Primulina eburnea (Hance) Y. Z. Wang
T EGFR (Gesneriaceae) IRBFEE B Primulina
Hance M4 H2 A5 Jl4 A E% A=t
AREEE, ET oM U TR I, WG,
VU1 SEH . 72 (BTN R H F RIRZGWD) 8, F
HIRR s ALy, BEAEMEE. Bk,
fREREThR EE TIRYT BRI s i
AR~ RN HMEE. AN i EEN . AR E
AW o i FeAkaB B, HRTACE XS 1 i
B 22 B B SO, SEN P55 27 MK
Y, FEWIOROWTE BRI w2 LU LG
FAERIRS, PP 2B AE R A UM $1
PR S AT A A S AR R O-100, 24 T P i a0
BT R H 2 QR I,  Hoo AR S 0 25 B
PEWEFRD o WEFEIE A H e b B S e
& IR A YT Nt 4E itk SPC-A1 5 —E 1)
ST i B PE AN 25 1) DPPH H HH 5 FR S 41, B
A T AR LB B 7 A H AT A S Bt 7 . Rt
AHIEFAURTES 7 A H R AL i HEAT R G 70 28
Y8, I EE RO AR SN M R T PR A A v
(AR

MAHABRIR LB A B AL L0 8 23 M
&Y, Al % A 1,6-dihydroxy-7-methoxy-2-
methylanthr-quinone ( 1 ) . soranjidiol (2 ) .
1,4,7-trihydroxy-2-methyl-9,10-anthraquinone (3 ).
digiferruginol (4). 1,4-dihydroxy-2-hydroxymethyl-

9,10-anthraquinone (5). 1,6,7-trihydroxy-2-methyl-
(R)-7,8-dihydroxy-a-
dunnione ( 7 ) . 3-amino-2-methoxycarbonyl-1,4-
naphthoquinone (8). ARBRHZE (luteoline, 9). 7
%M FARE & [(+)-isolariciresinol , 10]. LI A fig
(esculetin, 11). FEEE (tyrosol, 12). X & TR
(p-coumaric acid, 13). WNHEERHEE (caffeic acid
methy ester, 14). benzyl O-B-D-glucopyranoside
(15 ) . 4-O-benzyl-D-glucopyranoside ( 16 ) .
3,4-dihydroxyphenylethyl 8-0-B-gluco-
pyrnoside (17). cuneataside A (18). Xf#zFLIKH
% ( 4-hydroxybenzaldehyde, 19). J& i 4 H fis
( methyl-4-hydroxybenzoate, 20). X ¥2 3L 2K 2, fil
[1-(4-hydroxyphenyl)-ethanone , 21] . #& & [
(vanillin, 22). FEE (vanillic acid, 23). HH,
& 16 T RIAR=W. LAY 1~3. 6 Al §~22
NERMIRBFEE @Y B8 #t—Ex
BARMAYIRH MTT Lt N/ N0 il
A549 R AR E: RA] DPPH #AAT ABTS
e AR AT
1 MHEI5NEE

AL (40~80. 200~300. 300~400 H)
MR OASRER GFase (B BIFEHEAT] D
Sephadex LH-20 #tfiX (Pharmacia A#], EHE);
HITACHI & 300 4 (Primaide, H 3L
AREH, HAD; AT EL RP-18 (Merck 22 7],

9,10-anthracenedione ( 6 ) .

alcohol
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% ); HPLC a4y Zorbax SB-Cis (il %4,
250 mmX9.4 mm, 5 um, ZHAEATE, EED;
EYELA OSB-2200 figh% 2 KA (R pt BAL 2 ik =X
24k, HA); INOVA-600MHz % il 3L % ik i 4%
(Bruker %], f#[E); HP 1100 FLRAH (i i i 1E¢
A (A R], 3EED; API Qstar Pulsar JFii{¥
BioTek Epoch K KEEFR{X (BioTek Aw], EED.
ARSEEGFT AR . SR BEER W IR
H A PUATI N TSR, HEAEEEH; Bt
S (2 B A 22 A PR A5 SR
(Z£[E Cambridge Isotope Laboratories /A & ). AJfiife
YL A549 KJFE T ATCC. L-BUAIEE (VvC) T
FilgE R ENRRERAR KEHEgEER E
(VE) T EilgRmt AR A BR A A

FHHEAET 2021 43 AR MG LT
= WA B 6 BA BT, S5 E R
FARFWIAk 2 B 5 S0 = U B 90 R S AR E
Z%& P eburnea (Hance) Y. Z. Wang, %EiF #x A
(GZCNP-G-2021-003) {RAELE 5 M 4 Hh ERF B R
SRP= WML 2R B S S =
2 &
2.1 REEESE

A H T4 30 kg WAHEE I 40 A, 25
F 80% H B A UM AR AR HEEL 6 Ik (BEK 3 h)
g, SR, BRIRE RIS (2.9ke),
FHIE B K RRR B R, R A g, I
PR B AN IE T BERE I A TR, IRl AR A0 45350 43 AR L
A5 B T EE AL (505.0 @)« BERR LG HAL (210.0
g) FNETEEERAL (1.1 k). BB IR L EEEBAL (210.0
g) HEERF I (40~80 H) BT/ E, VRl
FIAA T EE-BEES 208 (5001, 2051, 105 1. 5
L2010 10D R=&HE-HEE (2001, 10 0 1,
5010200, 121, 456 TLC &, Kede H-2ems
R Z.1R)Z 5y B 153 9 AN (Fr. A~D. Fr. D (16.0
g) MR GE (200~300 H) #HATE, £
Fk-BlE 206 (20 0 1~2 1 1) BAEEVEMSE) Fr. D.1~
D.6. Fr. D.4 (1.7 g) % Sephadex LH-20 #Ef kil
AEMLAEY 2 (10.8 mg) 13 (3.4 mg). Fr. D.4.4
(215.7 mg) £ % RP-HPLC (HE-/K-FHR 40 :
60 : 0.04, 2.0 mL/min) HFM{LEY 19 (15.2 mg,
r=13.6 min)+ 20 (2.4 mg, r=26.7 min) F1 22 (16
mg, ®R=28.5min). Fr. D.5 (1.8 g) 7EJEH N
¥R (Fr. D.5a) J54 Sephadex LH-20 kit (o i

BELAY 1(8.1 mg). 4(4.1 mg) A1 21(15.9 mg).
Fr. D.5a (272.0 mg) 2 FIfERA: 03t (200~300 H )
AT B, AEE-BER LB (30 1 1~20 @ 1) B
Yelii, 54 Sephadex LH-20 #tfict: tile 45 24k 54
5 (223 mg). Fr.E (5.4 g) HEERFEIE (200-300
B #7058, AMBE-ERON (10 21~1:1 1)

BEFEVENL /35 Fr. E.1~E.4. Fr. E3 (2.5 g) HREK
FEARE (200~300 HD #7705, =& HE-EER 4
fig (200 : 1~10: 1) BEEEBEMARINAEY) 8 (48
mg). 12 (24.7mg). 13 (42 mg) F123 (31 mg).
Fr.F (223 g) %% RP-Cis FEAHE, HEE-/K (20 :
80~100 : 0) ¥/if4E] Fr. F.1~F.14, Fr. F.8 £ H 45
S EIE &4 9 (15.4 mg). Fr. G (15.9 g) Fl RP-Cis
SO, FEE-7K (10 0 90~100 & 0) Pefifd 3|
Fr. G.1~G.9. Fr. G.2 (590.0 mg) %H Sephadex
LH-20 BERAE 355 2, 5 SRR B 3% (200~300
HD) 738, Z&HE-HEE (60 1 1~20 1) Pefifs
FfbE 11 (7 mg). Fr. G.3 (2.5 g) FARERFEM
W (200~300 H) #4708, =& H be-HEE (100 :
1~2 DA E] Fr. G.3. 1~G.3. 7.Fr. G.3.4(93.0
mg) 21l 4% RP-HPLC (HHE-/K-H1 % 30 : 70 © 0.04,
2.0 mL/min) 43 21MEEY 10 (59 mg, ®=51.6
min). Fr. G.3. 6 (817 mg) HER A 3 (200~300
HD) #4708, =& W EE-NE (200 1~1: D 1§
FILEY 14 (4 mg). Fr. G.3.7 (547.0 mg) 44
#% RP-HPLC (HI#-/K-HER 3565 0.04, 2.0
mL/min) 3 2{LE% 15 (6.7 mg, tr=41.4 min)
A16 (8.3 mg, ®rR=89 min). Fr. G.6 (967 mg)
RERCAE (I (200~300 HD HHATH B, =& H k-
HEE (100 @ 1~5 1 1D BElfFEME &5 6 (20 mg).
Fr. H (72.7 g) F RP-Cig A 83, HfE-7K (10 : 90~
100 : 0) PEMifSE] Fr. H1~H.9. Fr. H3 (119 g)

FEERAEEIE (200~300 H) #4708, =& H k-
HEE (150 1~1: 1) BEMifS 3] Fr. H.3. 1~H.3. 5,

Fr. H3.5 (8.4 g) H Sephadex LH-20 %M FE: 53 7
BAEFA 17 (23 mg) AT18 (7.3 mg). Fr. H.7
(670 mg) FHRERA: IS (200~300 H) #4705,
FMEE-EE R G (8 1 1~1: 1) ¥EBIML & 7
(15 mg).

2.2 RREIEMITIE

2.2.1  AS49 AlifEEFE K AS49 MRE TN, S
H 10% FBS [Li%# DMEM #5585 4K, T 5%
CO». 37 CHIEIRIEFRM 7.
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2.2.2  MTT iERINA B2 5 e vt A549 (1) 40 i
BRETE  1XSLIR S SCHRROE 1 VAR TR B L
BOS B KA R/ N0 B fide AS49 i, LL SX
103/FLI 2 FEFEFR B TE I 1) 96 FLIGFRMR . AR 4m g
BEfS, WESAM. SHRAMSLIGH ., S2i6H 5
TN IR AW 15597 48 h Ja, BfL 5l
BIANMTT (5 mg/mL) K 10 pL, FEAMIREFRAE
WakS:R59% 4 h JE I N ZH A (dimethyl
sulfoxide, DMSO) 150 uL, 784 7% Jo iR 45 i
2 Ja FIBEARAXAE 490 nm A TR & FLIBOE (4D
B, R TEANXEAMEAERKMEIR. GHKE
3IANEFL, LI EE 3 AT EFTEIRE 100 pg/mL
TR KT 50% 140 G4 4k 21330 47 TR 5 #of 5 sk
5, FRFEEEENHIRE (half maximal inhibitory
concentration, ICsy) {H.

IR = (4 ww—A 5)/(A aw—A =)
2.3 IENEMIGIE

AT 5T 53 F DPPH 75751 ABTS 754k &
VIR BT EAE ERAT IR . DPPH H HFEERRE I
W9 22 AR ZH AT BARGE 1) 77702, ABTSTH H
FE T B PR SIS 22 SR RGE By 7R B 7
mmol/L ] ABTS*5 2.6 mmol/L fid fii iR 4
(K>$:08) WRAARIR A YIS G EiRE s B it
R, W RGP PR VAR ABTS il & 04T Fike
ffH 4 {H7E 734 nm 4 0.70£0.02, il ABTS
TAEW FAFFREARE (304 10 3.3333. 1111 1,
0.370 3+ 0.123 4 pg/mL) [PIFE SV A N 21 A RE (1)
ABTSTEWH, B2, B 6 min 5, FRGHR
IXAE 734 nm FE A {H. PL ABTS' TAE S K
HIEATRAEE N 54 (40). UL VE AFHPEZ,
BT e BPPATESE 3 IR, 1HHE ICso 1. &YXt
ABTS*H HEMERRZE B A AT ESH.

ABTSHEFRHE=1—(40—4)/40
3 %
3.1 SZHEE

HEY 1: kAR, 4513 CieHi20s, ESI-MS
m/z: 285 [M~+H]*. '"H-NMR (600 MHz, DMSO-ds) J:
7.51 (1H, d, J= 7.5 Hz, H-3), 7.58 (1H, d, J= 7.5 Hz,
H-4), 7.50 (1H, s, H-5), 7.48 (1H, s, H-8), 2.25 (3H, s,
-CH3), 3.95 (3H, s, -OCH3), 12.87 (1H, s, 1-OH);
13C-NMR (150 MHz, DMSO-de) J: 159.8 (C-1), 133.5
(C-2), 136.9 (C-3), 114.7 (C-4), 131.2 (C-4a), 118.4
(C-5), 152.9 (C-6), 153.4 (C-7), 108.9 (C-8), 126.6

(C-8a), 188.1 (C-9), 112.1 (C-9a), 180.6 (C-10), 127.4
(C-10a), 15.7 (-CH3), 56.0 (<OCH3). PL_E#dE 5 SCiik
i AR — Y, e A 1 4 1,6-dihydroxy-
7-methoxy-2-methylanthr-quinone .

tEY 2: BEEAM K, 2T CieHiOs,
ESI-MS m/z: 253 [M—H] . 'H-NMR (600 MHz,
DMSO-ds) 0: 7.54 (1H, d, J = 7.6 Hz, H-3), 7.62 (1H,
d, J=7.6 Hz, H-4), 7.48 (1H, d, J = 2.5 Hz, H-5), 7.22
(1H, dd, J =25, 8.5 Hz, H-7), 8.02 (1H, d, J = 8.5
Hz, H-8), 2.26 (3H, s, -CH3), 12.74 (1H, s, 1-OH);
BC-NMR (150 MHz, DMSO-ds) J: 159.7 (C-1), 133.1
(C-2), 137.2 (C-3), 118.2 (C-4), 130.9 (C-4a), 111.8
(C-5), 162.9 (C-6), 125.0 (C-7), 129.6 (C-8), 121.8
(C-8a), 188.4 (C-9), 114.8 (C-9a), 180.1 (C-10), 134.6
(C-10a), 15.4 (-CHs). PA 30 5 SCHRRE 1 A —
HS), WL EMEY) 2 O soranjidiol

&Y 3: 2Lk K, 4313 CisHioOs, ESI-MS
m/z: 269 [M—H] . 'H-NMR (600 MHz, DMSO-ds) ¢:
7.24 (1H, s, H-3), 8.04 (1H, d, J = 8.5 Hz, H-5), 7.22
(1H, dd, J=2.5, 8.5 Hz, H-6), 7.47 (1H, d, J= 2.5 Hz,
H-8), 2.22 (3H, s, -CH3), 13.06 (1H, s, 1-OH), 12.94
(1H, s, 4-OH); BC-NMR (150 MHz, DMSO-ds) o:
156.9 (C-1), 112.2 (C-2), 129.3 (C-3), 156.5 (C-4),
110.8 (C-4a), 130.0 (C-5), 122.5 (C-6), 164.0 (C-7),
112.6 (C-8), 135.5 (C-8a), 187.3 (C-9), 139.9 (C-9a),
185.6 (C-10), 125.2 (C-10a), 16.3 (-CH3). UA_E¥iE 5
SCHRIRGE AR — e, WS ENAEY 3R
1,4,7-trihydroxy-2-methyl-9,10-anthraquinone .

EY 4: Ok AR, 4313 CisHi04, ESI-MS
m/z: 253 [M—H] . 'H-NMR (600 MHz, DMSO-ds) ¢:
791 (1H, d, J= 7.7 Hz, H-3), 7.77 (1H, d, J= 7.7 Hz,
H-4), 8.19~8.21 (1H, m, H-5), 7.94~7.97 (2H, m,
H-6, 7), 8.24~8.25 (1H, m, H-8), 4.66 (2H, s, H-1",
12.77 (1H, s, 1-OH), 5.48 (1H, s, 1-OH); '3C-NMR
(150 MHz, DMSO-ds) 6: 158.4 (C-1), 138.3 (C-2),
133.6 (C-3), 118.9 (C-4), 131.3 (C-4a), 126.6 (C-5),
135.2 (C-6), 134.6 (C-7), 126.9 (C-8), 132.8 (C-8a),
188.7 (C-9), 1149 (C-9a), 181.8 (C-10), 133.3
(C-10a), 57.5 (C-1". VL H0 5 SCHRHE (1) 2 A —
U, WX ENWAED 4 4 digiferruginol .

&Y 5: 2Lk K, 4313 CisHioOs, ESI-MS
m/z: 269 [M—H] . 'H-NMR (600 MHz, DMSO-ds) ¢:
7.27 (1H, s, H-3), 8.22 (2H, dd, J = 5.0, 4.0 Hz, H-5,
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8), 7.99~791 (2H, m, H-6, 7), 4.57 (2H, s, H-1"),
12.93 (1H, s, 1-OH), 12.68 (1H, s, 4-OH), 5.57 (1H, s,
1-OH); '3C-NMR (150 MHz, DMSO-ds) J: 154.2
(C-1), 144.7 (C-2), 124.5 (C-3), 157.0 (C-4), 110.7
(C-4a), 126.5 (C-5), 134.9 (C-6), 135.0 (C-7), 126.5
(C-8), 132.8 (C-8a), 186.2 (C-9), 111.4 (C-9a), 186.9
(C-10), 132.6 (C-10a), 57.5 (C-1". LA %5 CHk
RIE KA —HOY, EELED S N
1,4-dihydroxy-2-hydroxymethylanthraquinone .

WED 6: H KA, 7373 CieHi20s, ESI-MS
m/z: 269.1 [M—H] . 'H-NMR (600 MHz, DMSO-ds)
0: 7.53 (1H, d, J = 7.6 Hz, H-3), 7.46 (1H, d, J= 7.6
Hz, H-4), 7.44 (1H, s, H-5), 7.47 (1H, s, H-8), 2.22
(3H, s, -CH3), 12.97 (1H, s, 1-OH); *C-NMR (150
MHz, DMSO-ds) o: 159.8 (C-1), 133.5 (C-2), 136.7
(C-3), 1183 (C-4), 131.2 (C-4a), 113.1 (C-5), 1514
(C-6), 152.2 (C-7), 112.7 (C-8), 127.3 (C-8a), 187.9
(C-9), 114.8 (C-9a), 180.8 (C-10), 126.1 (C-10a), 15.7
(-CH3)o DAL #dl 5 SCBRIRGE HY R A — U7, ek
EWAEW 6 4 1,6,7-trihydroxy-2-methylanthracene-
9,10-dione.

WED 7. kR, 7373 CisHisOs, ESI-MS
m/z: 273.1 [M—H] - 'H-NMR (600 MHz, DMSO-ds)
0:5.39 (1H, q,J=6.4,12.9 Hz, H-2), 8.16 (1H, d, J =
8.2 Hz, H-5), 7.89 (1H, d, J = 8.2 Hz, H-6), 2.17 (3H,
d, J=6.9 Hz, 2-CH3), 2.18 (3H, s, 3¢-CH3), 1.98 (3H,
s, 3p-CH3); 'BC-NMR (150 MHz, DMSO-ds) &: 90.9
(C-2), 44.7 (C-3), 131.4 (C-3a), 180.6 (C-4), 124.0
(C-4a), 119.7 (C-5), 119.9 (C-6), 152.1 (C-7), 150.5
(C-8), 115.1 (C-8a), 183.0 (C-9), 157.9 (C-9a), 14.7
(-CH3), 25.4 (30-CH3), 20.3 (3f-CH3). LA F#¥i 53¢
BRI E A B, MEENLEYM TN
(R)-7,8-dihydroxy-a-dunnione.

WEW) 8: B kK, 7073 Ci2HoNO4, ESI-MS
m/z: 254 [M+Na]*. 'H-NMR (600 MHz, CDCls) ¢:
8.09 (d, J = 7.8 Hz, H-5), 7.71 (t, J = 7.8 Hz, H-6),
7.82 (t, J = 7.8 Hz, H-7), 8.23 (d, J = 7.8 Hz, H-8),
3.95 (3H, s, H-12), 9.12 (1H, brs, -NH>), 6.98 (1H,
brs, -NH); *C-NMR (150 MHz, CDCl;) d: 172.9
(C-1), 101.6 (C-2), 153.2 (C-3), 180.7 (C-4), 126.4
(C-5), 136.1 (C-6), 132.6 (C-7), 127.6 (C-8), 129.7
(C-9), 134.2 (C-10), 169.6 (C-11), 52.3 (C-12). LA L
Bl 5 Uk IE R A — B8, MBS 8 N

3-amino-2-methoxycarbonyl-1,4-naphthoquinone.

WEH 9: 3k R, 73730 CisHioOs, ESI-MS
m/z: 285 [M—H] » 'H-NMR (600 MHz, CD3;OD) 4:
6.66 (1H, s, H-3), 6.18 (1H, d, J = 2.1 Hz, H-6), 6.44
(1H, d, J = 2.1 Hz, H-8), 7.40 (1H, d, J = 2.3 Hgz,
H-2, 6.89 (1H, d, J= 8.3 Hz, H-5"), 7.41 (1H, dd, J =
2.3, 8.3 Hz, H-6"), 12.97 (1H, s, 5-OH); *C-NMR
(150 MHz, CD30D) ¢: 163.9 (C-2), 102.9 (C-3), 181.7
(C-4), 161.5 (C-5), 98.9 (C-6), 164.2 (C-7), 939
(C-8), 157.3 (C-9), 103.7 (C-10), 121.5 (C-1, 1134
(C-2"), 145.8 (C-3), 149.8 (C-4") , 116.1 (C-5", 119.0
(C-6")0 VL EHE 5 SO IE SR — 2009, i sg
WEY 9 NARRFZR.

&Y 10: TERY), 4013 CaoHa4Oss
ESI-MS m/z: 359 [M—H] . 'H-NMR (600 MHz,
CD;0D) 4: 1.97~2.03 (1H, m, H-2), 1.74~1.78 (1H,
m, H-3), 2.77 2H, d, J = 7.7 Hz, H-4), 6.65 (1H, s,
H-5), 6.18 (1H, s, H-8), 6.67 (1H, d, J= 1.8 Hz, H-2"),
6.74 (1H, d, J = 8.0 Hz, H-5"), 6.61 (1H, dd, J = 1.8,
8.0 Hz, H-6"), 3.70 (1H, dd, J = 4.1, 11.3 Hz, H-9a),
3.39 (1H, dd, J=4.1, 11.3 Hz, H-9b), 3.64~3.67 (2H,
m, H-10), 3.80 (3H, s, -OMe), 3.87 (3H, s, -OMe);
BC-NMR (150 MHz, CD;OD) ¢: 48.0 (C-1), 47.9
(C-2), 399 (C-3), 33.6 (C-4), 1299 (C-4a), 112.3
(C-5), 147.2 (C-6), 1459 (C-7), 117.4 (C-8), 138.6
(C-8a), 62.2 (C-9), 65.9 (C-10), 134.1 (C-1"), 113.8
(C-2"), 149.0 (C-3", 145.2 (C-4", 116.0 (C-5"), 123.2
(C-6", 56.3 (-OMe). LA -Hd 5 SCHRIGE I EA —
B0, MRS 10 AR RANEER .

a1 LEFREE (CEPRTED,
¥ CisHwOs, ESI-MS m/z: 177 [M—H]
'"H-NMR (600 MHz, DMSO-ds) J: 6.16 (1H, d, J=9.4
Hz, H-3), 7.86 (1H, d, J = 9.4 Hz, H-4), 6.98 (1H, s,
H-5), 6.74 (1H, s, H-8); BC-NMR (150 MHz,
DMSO-ds) : 160.8 (C-2), 111.5 (C-3), 144.5(C-4),
112.3 (C-5), 142.9 (C-6), 150.5 (C-7), 102.6 (C-8),
148.5 (C-9), 110.7 (C-10). LA - %dz 5 SCliRHIE 1 5
AR—HE, MR AT 11 5B AR,

E 12: BEEE (FED, 45130 CsHioO2,
ESI-MS m/z: 137.1 [M—H] . 'H-NMR (600 MHz,
CDs;0OD) ¢: 3.71 (1H, t, J= 7.2 Hz, H-1), 2.74 (1H, t,
J="1.2 Hz, H-2), 7.06 (1H, d, J = 8.5 Hz, H-4), 6.71
(1H, d, J = 8.5 Hz, H-5), 6.71 (1H, d, J= 8.5 Hz, H-7),
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6.71 (1H, d, J = 8.5 Hz, H-8); 3C-NMR (150 MHz,
CD;0D) J: 64.6 (C-1), 39.4 (C-2), 130.9 (C-3), 130.9
(C-4), 116.1 (C-5), 156.7 (C-6), 116.1 (C-7), 130.9
(C-8) LA FHUR 5 SR B AR — 822, i 5E
&) 12 AEEEE .

&Y 13: AEE S (RED, 213 CoHsO0s,
ESI-MS m/z: 163 [M—H] . 'H-NMR (600 MHz,
CD;0D) d: 7.42 (2H, d, J = 8.6 Hz, H-2, 6), 6.81 (2H,
d, J = 8.6 Hz, H-3, 5), 7.60 (1H, d, J = 16 Hz, H-7),
6.28 (1H, d, J = 16 Hz, H-8); '3C-NMR (150 MHz,
CD;0D) ¢: 127.2 (C-1), 131.1 (C-2), 116.8 (C-3),
161.1 (C-4), 116.8 (C-5), 131.1 (C-6), 146.7 (C-7),
115.6 (C-8), 171.0 (C-9). LA %z 5 SClikHiE i 5
A2, WEENED 13 AN EFER.

EY 14: BEEOERK, 2T CioHg0s)
ESI-MS m/z: 193 [M—H] . 'H-NMR (600 MHz,
CD;0D) d: 7.07 (1H, d, J = 2.0 Hz, H-2), 6.81 (1H, d,
J =82 Hz, H-5), 6.97 (1H, dd, J = 2.0, 8.2 Hz, H-6),
6.29 (1H, d, J = 15.9 Hz, H-7), 7.57 (1H, d, J= 15.9
Hz, H-8), 3.78 (3H, s, -OCH3); '3C-NMR (150 MHz,
CD;0D) 6: 127.7 (C-1), 115.1 (C-2), 146.8 (C-3),
149.6 (C-4), 116.5 (C-5), 122.9 (C-6), 114.8 (C-7),
147.0 (C-8), 169.8 (C = 0), 52.0 (-OCH3). A%
5 SCERARE R A — 3024, R E ) 14 S
ERR F T

WA 15: IREEHIRY), 7773 CraHO0s,
ESI-MS m/z: 293 [M+Na]*s 'H-NMR (600 MHz,
CD;0D) d: 7.46 (2H, d, J = 7.3 Hz, H-2, 6), 7.36 (2H,
t, J = 7.3 Hz, H-3, 5), 7.30 (1H, t, J = 7.3 Hz, H-4),
4.98 (1H, d, J = 11.4 Hz, overlapped, H-7a), 4.72 (1H,
d, J = 11.4 Hz, H-7b), 4.46 (1H, d, J = 7.7 Hz, H-1'),
3.40~3.60 (4H, m, H-2'~5"), 3.94 (1H, d, J = 11.4
Hz, H-6'), 3.76 (1H, dd, J = 4.5, 11.4 Hz, H-6');
BC-NMR (150 MHz, CD;OD) &: 138.9 (C-1), 129.3
(C-2, 6), 129.1 (C-3, 5), 128.7 (C-4), 69.9 (C-7), 103.3
(C-1), 73.5 (C-2), 77.9 (C-3", 71.9 (C-4"), 78.9
(C-5"), 62.5 (C-6")o LA % dls 5 STk i 1y Fe A —
B, MEENED 15 A benzyl O-B-D-
glucopyranoside .

&Y 16: R AR, 5313 CisHisOe,
ESI-MS m/z: 293 [M+Na]*s 'H-NMR (600 MHz,
CD;0D) d: 7.45 (2H, d, J = 7.2 Hz, H-2, 6), 7.36 (2H,
d, J=7.2 Hz, H-3, 5), 7.31 (1H, d, J = 7.2 Hz, H-4),

498 (1H,d, J=11.4 Hz, H-7a), 4,72 (1H, d, J=11.4
Hz, H-7b), 4.45 (1H, d, J= 6.0 Hz, H-17), 3.42 (1H, m,
H-2"), 3.47~3.60 (3H, m, H-3'~5"), 3.94 (1H, d, J =
11.4 Hz, H-6'a), 3.76 (1H, dd, J = 4.5, 11.4 Hz,
H-6'b); 3C-NMR (150 MHz, CD;0D) ¢: 138.9 (C-1),
129.3 (C-2, 6), 129.2 (C-3, 5), 128.7 (C-4), 69.9
(C-7), 103.3 (C-17), 73.5 (C-2", 77.9 (C-3"), 71.9
(C-4"),78.9 (C-5"), 62.5 (C-6"). VL4 5 CHkik
T8 ) B A — 5120, MU SE AW 16 24 4-O-benzyl-
D-glucopyranoside.

WE 17 RECHRY, 5313 CiaH20s,
ESI-MS m/z: 317 [M+H]". 'H-NMR (600 MHz,
CD;0D) d: 6.72 (1H, d, J = 8.0 Hz, H-2), 6.70 (1H, d,
J =19 Hz, H-5), 6.58 (1H, dd, J = 1.9, 8.0 Hz, H-6),
2.18 (2H, m, H-7), 4.05 (1H, m, H-8a), 3.71 (2H, m,
H-8b, H-6'a), 4.32 (1H, d, J = 7.8 Hz, H-1"), 3.21 (1H,
m, H-2%, 3.29 (2H, m, H-3’, H-4"), 3.38 (1H, m, H-5"),
3.89 (1H, dd, J= 2.1, 12 Hz, H-6b); '3C-NMR (150
MHz, CD;OD) d: 131.5 (C-1), 116.3 (C-2), 146.1
(C-3), 144.6 (C-4), 117.6 (C-5), 121.2 (C-6), 36.6 (C-7),
72.1 (C-8), 104.3 (C-1"), 75.1 (C-2), 77.9 (C-3"), 71.6
(C-4"), 78.1 (C-5"), 62.7 (C-6". VL EHdE 5 CRRARIE )
EAR—-#H, MEEWLED 17T K~ 34
dihydroxyphenylethyl alcohol 8-O-B-glucopyrnoside.

wEY 18: LRy, 413X CiaHisOs,
ESI-MS m/z: 337 [M+Na]*. 'H-NMR (600 MHz,
CD;0D) 6: 6.87 (1H, d, J = 1.5 Hz, H-2), 6.76 (1H, d,
J =8.1 Hz, H-5), 6.74 (1H, dd, J = 1.5, 8.1 Hz, H-6),
4.56 (1H, dd, J = 2.8, 10.6 Hz, H-7), 3.97 (1H, dd, J =
2.9, 12 Hz, H-8a), 3.69 (1H, dd, J = 10.7, 11.9 Hz,
H-8b), 4.46 (1H, d, J = 7.7 Hz, H-1"), 3.19 (1H, dd,
J=1.7,9.7 Hz, H-2'), 3.62 (1H, dd, J = 8.8, 9.4 Hz,
H-3'), 3.43 (1H, dd, J = 8.8, 9.7 Hz, H-4"), 3.49 (1H,
m, H-5%, 3.92 (1H, dd, J = 2.1, 12.0 Hz, H-6"a), 3.75
(1H, dd, J = 5.5, 12.0 Hz, H-6’); 3C-NMR (150
MHz, CD;OD) d: 129.9 (C-1), 115.0 (C-2), 146.3
(C-3), 146.5 (C-4), 116.1 (C-5), 119.4 (C-6), 78.8 (C-7),
72.8 (C-8), 99.5 (C-1", 80.9 (C-2%), 75.1 (C-3"), 71.8
(C-4%),79.8 (C-5"), 62.5 (C-6")» A Hdh 5 CrkiRiE
FEAR—F8], WA 18 N cuneataside A

WA 19: Totastd (WERD, 4373 CisHi0O6»
ESI-MS m/z: 285.1 [M—H] . 'H-NMR (600 MHz,
CD;0D) 6: 6.16 (1H, d, J = 9.4 Hz, H-3), 7.86 (1H, d,
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J=9.4Hz, H-4), 6.98 (1H, s, H-5), 6.74 (1H, s, H-8);
13C-NMR (150 MHz, CD;OD) §: 160.8 (C-2), 111.5
(C-3), 144.5 (C-4), 112.3 (C-5), 142.9 (C-6), 150.5
(C-7), 102.6 (C-8), 148.5 (C-9), 110.7 (C-10). LA L%
5 SRR IE P HEAR— B, WS e A 19 A
X FR RO F I

A 20: LEENS CHEE), 43130 CsHsOs,
ESI-MS m/z: 151 [M—H] . 'H-NMR (600 MHz,
CD;OD) ¢: 7.84~7.91 (2H, m, H-2, 6), 6.81~6.86
(2H, m, H-3, 5), 3.86 (3H, s, -OCH3); 3C-NMR (150
MHz, CD;0D) d: 122.4 (C-1), 132.8 (C-2, 6), 116.2
(C-3, 5), 163.6 (C-4), 168.8 (-CHO), 52.2 (-OCH3). L
REHRE S SRR TE AR — S0, MU E AT 20
MBI HEE.

&Y 21: AEERS (B5), 4T3 CsHsO,
ESI-MS m/z: 135 [M—H] . 'H-NMR (600 MHz,
CDCls) 8: 7.94 (2H, d, J = 8.8 Hz, H-2, 6), 6.97 (2H,
d, J = 8.8 Hz, H-3, 5), 2.61 (3H, s, H-2); 3C-NMR
(150 MHz, CDCls) 6: 129.7 (C-1), 131.4 (C-2), 115.7
(C-3), 161.5 (C-4), 115.7 (C-5), 131.4 (C-6), 198.7
(C-11,264 (C-2"). LA FEHE 5 SRR IE S A —FBY,
M AL A 21 X FREE I 20

WwEY) 22: ARES (HFED, 7073 CsHsOs,
ESI-MS m/z: 151 [M—H] . 'H-NMR (600 MHz,
CDCls) &: 7.43 (1H, s, H-2), 6.94 (1H, d, J = 7.9 Hz,
H-5), 7.42 (1H, d, J = 7.9 Hz, H-6), 9.74 (1H, s,
-CHO), 3.91 (3H, s, -OCH3); *C-NMR (150 MHz,
CDCl3) 6: 130.6 (C-1), 111.3 (C-2), 149.7 (C-3), 154.7
(C-4), 116.3 (C-5), 127.9 (C-6), 192.9 (-CHO), 56.4
(-OCHs). PA 3 5 SR IE 1) 3 A —S02), iy
YKEEY) 22 NEERE

&Y 23: otk i (READ, 713 CsHsO4s
ESI-MS m/z: 167 [M—H] . 'H-NMR (600 MHz,
DMSO-ds) 5: 7.44 (1H, s, H-2), 6.84 (1H, d, J = 8.0
Hz, H-5), 7.44 (1H, d, J = 8.0 Hz, H-6), 3.37 (3H, s,
3-OCH3), 9.87 (1H, s, 4-OH), 12.5 (1H, s, -COOH);
BC-NMR (150 MHz, DMSO-ds) 6: 121.4 (C-1), 114.8
(C-2), 147.0 (C-3), 150.8 (C-4), 112.5 (C-5), 123.2
(C-6), 167.0 (-COOH), 55.3 (-OCH3). LA F¥#E 5
BRARIE A — 53, M e A 23 N EER .
3.2 ‘HREETEMIFEMN
3.2.1 X AS49 dUUf AR ERE VIR R AR
“227 TR Tk, S 18 MEEWIRET T RSN

JRT v ) S, A5 SRE 1 Fw, TEIREEN 100
umol/L I, 1L&4) 8 Xt A549 4 s i) 2 K
50%, HABLA DA KD B3 40 EE 5 .
Rk, E—BxH A 8 BATIRFEM LS, 115
H ICsofH-

3.2.2 (LAY 8 Xt AS49 dIAERY ICsofH tbE4 8
X A549 A B RHIHIER (P<0.0D), HICs=
(3.866+0.011) pmol/L, i M i T B o4 24 Wi 41
[ICso0= (9.895+0.025) pumol/L].

1 2/%

12345678 9101112131415161718

—75- sy

1 FEZ4LEY (100 pmol- LY Xt A549 LA SE
MANTHLER
Fig. 1 Preliminary screening results of cytotoxic activity of

compounds (100 pmol L) from P. eburnea on A549 cell line

33 mMEMNEMFESER

AR “2.37 TRk, Mg 11 Mot
1T TR SR, KA 6 MEEHE
RENPAEMEE. SRR, EY5~7. 9~
11 BRI B E PR G, L& 9 fit 1
LI DPPH H ARG FRAE S AT ABTS H 2K
BRAES1¥E T BH 25 VC Al VE.

* 1 &Y% DPPH A ABTS BHEREIFIEMHMER
(xts ,n=3)
Table 1 Results of DPPH and ABTS" radical inhibitory

activities of selected compounds (x 5,1 =3)

ICs0/(ug-mL™")

wEm
DPPH ABTS*
5 7.2701+0.046 2.18440.005
6 0.548£0.036 0.2591£0.049
7 0.625+0.024 0.362+0.020
9 0.161£0.013 0.960+0.041
10 1.190£0.043 0.58810.023
11 0.024+0.011 0.225+0.012
vC 0.306+0.021
VE 1.502+0.041
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A SEG ES = A B S IR RS 53 1 %
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