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. RS2k (Hypericum lancasteri N. Robson) AL 3T S 4 58 S BAREY3ETH
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XA

REELH, EMENE, ¥4, DPPH, Xanthone

Study on the Chemical Constituents from
Hypericum lancasteri and Their
Antioxidant Activities

Panpan Zhang, Ying Zhou, Jiajun Liang, Ting Liang, Shuang Liu, Huan Yu, Xin Wei"

School of Pharmacy, Guizhou University of Traditional Chinese Medicine, Guiyang Guizhou

Received: Jun. 21%, 2023; accepted: Jul. 4™, 2023; published: Aug. 9™, 2023

Abstract
Objective: To isolate and identify the chemical composition of Hypericum lancasteri N. Robson; eva-
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luate the antioxidant activity of its monomer compounds. Methods: The dried aerial part of H. lan-
casteri was crushed, and the total extract was extracted by 95% methanol reflux. The total extract
was separated and purified by silica gel column chromatography, MCI column chromatography, ODS
column chromatography, high performance liquid chromatography (HPLC) and other separation
technologies. The structure of the isolated monomers was determined by 1H and 13C nuclear mag-
netic resonance (NMR) as well as mass spectrometry (MS). The antioxidant activity for compounds
1-4 was evaluated using DPPH radical scavenging method. Results: A total of three xanthones to-
gether with two other compounds were isolated and identified as 1,7-dihydroxyxanthone (1),
2-dihydroxyxanthone (2), 2,3-dimethoxyxanthone (3), hyperdioxanes B (4), and 2-methyl-6-iso-
propyl-7-hydroxymethyl naphthalene (5) respectively. Compounds 1-5 were isolated from this plant
for the first time. The DPPH radical scavenging rates of compounds 1-4 (400 pumol/L) were 11.44%,
9.68%, 11.04% and 9.72%, respectively. Conclusion: Five monomeric compounds were isolated
from the aerial part of the H. lancasteri, all of which were the first to be isolated from the plant,
enriching the material foundation of the plant. At the same time, biological activity research pro-
vided clues for the drug application of the plant in terms of antioxidant activity.
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1. 5|8

& 22 Bk (Hypericum L) NBEFFH Guttiferae)fHY), £ NEAFGEAR, 2HFH KL 400 &, EHRE
FEAT I WL P RS, SR EE] (2] et 2 EY NS HEY, EE NS
RIS EEEARZG DL, FHTIRT R[] (4], BT, BRE(5], MAEikim[e])55m, A
K& 2B B EARRMEFIRAER Y2 I R, HAH2E, Xanthones, £33 57 Mz UL
HITE] 2K = Fr 25 (polycyclic polyprenylated acylphloroglucinol, PPAP)ZR45[7] [8], s&HiMIR[9]. PLE[10]. T
A3 BUR[9]- HUMAR[11]< BT HIV [12] [13180 T ZIH LRSS « Rl S 22 pk R AR 51 i i (Hypericum
perforatum)iT K C. 4 A E N AN TR T7 ARE 8 S 22—, BT IR b 4y B9 459 31 110 45 22 bk
. Sathx. B &2k xR FEERTEMER S [14] [15], SR FEE T E X S E R REH O,
FEUE P B R TR R

JE B2 4> 42 Wk (Hypericum lancasteri) N4 42 Wk J& (Hypericum)' & WAEYY, 5345 T = F I PE 3P Bk & . KHE).
H R B AR AGRCR DAY N P e 8, ] A A GET e =2 4 22 Bk ) A0 252 1 43 PR AR 0 P i 9 A 2>
FERT AN HPLC 48 SC IR 70t R IR R 2 4 22 BK(H. lancasteri) hIRFR LAY TIHE G 22 Bh R & R T Lt
ESU(H. perforatum) [16], A EBCATIHEM PSRN, AT FE I mdal, Mmid—=DTI K g
SMZHME, MR 222 BHIRTT RS AL R SR, ASCRAEER . &t MCI. ODS #*
B =R S (HPLC) & 2 Fh 7 B R R e 2 45 22 bk — S e 2 G E AT 70 B alifk, 45 & it
JREUE(H NMR), B (°C NMR) LA R B (MS) A HT F-BL 4r B35 3 4 Xanthones L&, 2 M
REY), BNERMZHEY 5 B33, JERH DPPH H HIEEERIEXN W EY) 1-4 347 1 Hafbid
PE 1% -
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2. MBEFE*E
2.1. 5

1] £ A € 3% (X LC-52 (Separation (Beijing)BH3% /A Al); A REILIRILIR{IL(AVANCE NEO 600
MHz) (£ [% Bruker A7), RE-2000A Ji##% 78 K 25 (iR A4 A #% ) ), SB-600DTY 75 I 2 Ay e A7
BOF Z EMBEIRAA IR AR, PR (FEER R BH A PR A 7], Multiskan Sky), FAE(FEER KR
BHE A IR A7, SZ89685), 96 FLIMR (T HF2EM, 210420-078), GF254 HEM IR « A E i 1 (80~100 H <200~300
H. 300~400 FNIET# SiEretk THIRA T, MCI(GEL-CHP 20P) (Mitsubishi Chemical Co., Ltd. Japan),
DMSO (bR ZEERHHRAF):; DPPH (L REERHAMAR, #it5: SD9360): Hudh iR
TRHERAL R A A IR AR A, FEE. LR AE. & B R 4 T R ET & TR 4tk T
HIRAF . B2 (Hypericum lancasteri)th FEAL T 2021 4 6 AE A Rl ek Bk, W1
EHED EMEAREIRAF, 24 EDEEMTkE % E Nk EFR Glusiaceae 422 Hk)E Hypericum J&
4421k Hypericum lancasteri N. Robson. Zi#4 R 48(NO.20210601) 758 T 51 M H1 R 25 K 5% .

22. BRERE

¥ 20 kg TRRM RS 22 bkt B0 F M PENLEIT M, B a 2 A R F 95% FR B ik 47 [
WIREL 4 K, BFK 3 h, FENRE 2457 g). KHIRY(2457 g)hn 2 L 28K ViR, PSR &b
REL, WREIREEE A AR BERAL(867 ). AP HEAEERAL, SR TR LA, Wik, EidkE
IR 0T A7 T - R SR (v/v 100:0—0:D)EREEVERL, K HXI5 9 27 (Fr. A~Q) M AR HS 53 -

Fr.1(35.0 g)ifiid s A ODS F: &% FEE - 7K (v 40:60—100:00)EEEEHEIE, /53] 14 (1-1~14) N5 12
KH HPLC il i B - AK(va 79:21) S FEVEAS 2L A 1 (8.0 mg)o -7 K &L (15 (100% H %) 55 5
Vel 32 6 (1-7-1~6) 1414y, 1-7-5 KA HPLC il & (il FHEE - /KO 78:22) 5 FELE i /S BIML 54 5 (3.5 mg)

Fr. J (25.9 g)i@id ;e 4 ODS il FHEE - K(vA 40:60—100:00)E e, 35(J-1~14) 14 NES. B
(2053 J-3 IS AR A R - IR SRy T:D)EEFEVEIAR 2 2 (J-3-1~2) M58, J-3-2 KA HPLC il % £
W - 7K (vA 70:30) 25 Ve AT BL A 2 (6.0 mg). J-4 JBILRE KA A ik - 208 280w 8:1)5 BE e 45
3 3 (J-4-1~3)M4H 5. J-4-2 KA HPLC il % (il FEE - /K(va 75:25) 5 FEVEL A 2L A4 3 (4.6 mg). J-5 18
IEERA AT - 28R ZHR(y 8 1)L R J-5-1~3 5 3 M43, 1-5-2 KA HPLC il & (1% F i - /K
(v 75:25) 55 RS iAS 24 &4 4 (3.5 mg).

2.3. DPPH BHHEHMK

1,1- 2R 5E-2- = i B 2R P (DPPH) MR B 4« K5 %5 AKX 2.4 mg DPPH, FHG/K LBEER % 30 mL, fff
Hk N 0.2 mmol- L™, WEGIRAERH[17].

FRAES JEA R ). AR L(H)-PUIR MR 1 mg, 58 100 pL 1) DMSO ¥ ##, FHINAE &R TEK L8
B 1 mmol- L™ MIBEE, BT 4CHAFE, T TE/K CRERRE 2 T 7 i

FERBRR M % FREULEY) 1-4 %5 1 mg, JEHNA 100 uL ) DMSO ¥ @, FINAE R ILK O
Bl Bl 1 mmol- L™ (URFR, BT 4CHRAZRA, NI K BB 2 TRk .

DPPH [ HI3Ei5 IR R A C B 4 AR 5 BRBUN L(H)-HuIh IR RRL(SA P45 BE) FH B /K 2B B Ny
400 pmol/L I S VA - B 400 pmol/L fIAE S VAV 100 pL AN 96 FLHR, F-H 100 pL DPPH (0.2 mmol-L™")
W, W 3 ANE AL B AHH I K LEEAR T DPPH ¥R, X H oK O BEAR B R SR 75 15°C~25C
FRHR TR 385 30 min. AF BRI 517 nm AEEIWOGRE(AVE . IR UL T AR EIE B,

DPPH F HIHETS IR (%) = [ 1= (A, — Ay )/ Ay |¥100%
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3. 458
3.1. R ESEHLEAEER

S W@ P AEVE ) Xanthones. TEEAZE. PPAPs J4b&, BAHUMNE, Prdtl, B, ik
IRZEHFERE DM A R AE 2GBTS PE[ 18] [19]. SR [ P X & 22 Ak JmAE M A 2= B A, R AR
77T R BR T/ #H B AEBUA ZR AT PR I 9T, B TR L, B, M ERLAE[20]). ARSCN TR
NP R a2 k2 M E, RRES 2 RIZ A BRI IR R, S8 2MaBTFERERMNE
e v kb AR 5 ME AW, RAIAZREILIR B (NMR) R 3 (MS) T BO g5 W4T 1 VELII 04
S, WIHE T AL 1-5 S5R39 1,7-dihydroxyxanthone (1), 2-hydroxyxanthone (2), 2,3-—H 403 1111 i
(3), hyperdioxanes B (4) A1 2-methyl-6-isopropyl-7-hydroxymethyl naphthalene (5), JAREEE AL i FE T .

A& 1: FEAE K, ESI-MS m/z: 229.05 [M+H]", 4> T3 Cj3Hs04. 'H NMR (600 MHz, CD;0D): § 7.63
(1H, t, J= 8.3 Hz, H-3), 7.52 (1H, d, J = 3.1 Hz, H-8), 7.44 (1H, d, J = 9.0 Hz, H-5), 7.32 (1H, dd, J = 9.0, 3.1
Hz, H-6), 6.95 (1H, d, J = 8.4 Hz, H-4), 6.74 (1H, d, J = 8.2 Hz, H-2). *C NMR (150 MHz, CD,0D, 6, ppm)
162.9 (C-1), 110.7 (C-2), 137.9 (C-3), 108.1 (C-4), 157.9 (C-4a), 151.5 (C-4b), 120.3 (C-5), 126.4 (C-6), 155.6
(C-7), 109.2 (C-8), 122.2 (C-8a), 109.2 (C-8a), 183.5 (C-9). X 5 ik & 1,7-dihydroxyxanthone % — %
[21], #% e H N 1,7-dihydroxyxanthone (JLF 1),

A& 2. FEAE K, ESI-MS m/z: 213.06 [M+H]", 4> T3 Cj3Hs0;. '"H NMR (600 MHz, CD;0D): § 8.25
(1H, dd, J = 8.0, 1.7 Hz, H-8), 7.81 (1H, ddd, J = 8.7, 7.0, 1.7 Hz, H-6), 7.57 (1H, m, H-5), 7.56 (1H, m, H-1),
7.49 (1H, d, J = 9.0 Hz, H-4), 7.42 (1H, ddd, J = 8.0, 7.0, 1.1 Hz, H-7), 7.32 (1H, dd, /= 9.0, 3.0 Hz, H-3). "“C
NMR (150 MHz, CD;0D, §, ppm): 6109.8 (C-1), 155.5 (C-2), 125.9 (C-3), 120.5 (C-4), 151.6 (C-4a), 157.7
(C-4b), 119.2 (C-5), 136.3 (C-6), 124.4(C-7), 127.2 (C-8), 122.0 (C-8a), 123.2 (C-8b), 178.9 (C-9). UL F ¥k 5
S CHERARF[22], W 2N 2-hydroxyxanthone (L] 1).

A M) 3. FOER, ESI-MS m/z: 257.0 [M+H]", 273 CisH;,04 'H NMR (400 MHz, CD;0D): § 8.25
(1H, dd, J = 8.0, 1.8 Hz, H-8), 7.79 (1H, ddd, J = 8.6, 7.1, 1.8 Hz, H-6), 7.60 (1H, s, H-1), 7.57 (1H, d, J = 8.6,
H-5), 7.44 (1H, ddd, J= 8.0, 7.1, 1.1 Hz, H-7), 7.12 (1H, s, H-4), 4.00 (3H, s, 2-OCHj), 3.94 (3H, s, 3-OCH;). *C
NMR (100 MHz, CD;0D, 6, ppm): 6 105.9 (C-1), 157.6 (C-2), 157.8 (C-3), 101.0 (C-4), 154.2 (C-4a), 148.5
(C-4b), 119.0 (C-5), 135.7 (C-6), 125.2(C-7), 127.0 (C-8), 115.4 (C-8a), 122.2 (C-8b), 177.9 (C-9), 57.0
(C-2-OCHjy), 56.6 (C-3-OCHy). HHEMSHECERAHFT[23], MO EE N 2,3- Z AR LNLEHOLIE 1),

EY) 4: A, ESI-MS m/z: 291.1 [M+H]', 4 F 3 Ci5sH 406 'H NMR (600 MHz, CD;0D): 6 7.07
(1H, d, J = 8.8 Hz, H-9), 6.70 (1H, d, J= 2.7 Hz, H-6), 6.67 (1H, dd, J= 8.8, 2.7 Hz, H-8 ), 5.79 (1H, d, J=2.2
Hz, H-4), 5.45 (1H, d, J = 2.2 Hz, H-2), 3.89 (3H, s, 3-OCHj ), 3.78 (3H, s, 7-OCHj,), 3.29 ( 3H, s, 10a-OCHj).
PC NMR (150 MHz, CD;0D): § 189.3 (C-1), 95.5 (C-2), 175.2 (C-3), 100.8 (C-4), 155.0 (C-4a), 143.4 (C-5),
102.8 (C-6), 157.5 (C-7), 110.9 (C-8), 119.6 (C-9), 133.6 (C-10), 87.7 (C-10a), 57.6 (C-3-OCH3), 56.3
(C-7-OCH3), 50.2 (C-10a-OCHs). #5225 CRRFHFT[24], #5%5E€ ¥ Hyperdioxanes B (L4 1),

EY) 5: B, ESI-MS m/z: 215.14 [M+H]', 40 F 3% Cj5sH;50. 'H NMR (600 MHz, CD;0D): 68.05
(1H, d, J = 8.0 Hz, H-9), 7.96 (1H, s, H-1), 7.41 (1H, d, J = 8.0 Hz, H-8), 7.37 (2H, m, H-3,4), 5.02 (2H, d, J =
0.7 Hz, H-14), 3.75 (1H, m,H-11), 2.54 (3H, s, H-15), 1.39 (3H, s, H-12), 1.38 (3H, s, H-13). >C NMR (150
MHz, CD;0D, 6, ppm): 6123.9 (C-1), 136.1 (C-2), 128.5 (C-3), 122.2 (C-4), 135.6 (C-5), 145.2 (C-6), 131.4
(C-7), 125.5 (C-8), 125.5 (C-9) 133.1 (C-10), 29.5 (C-11), 24.0 (C-12), 24.0 (C-13), 63.6 (C-14), 22.1 (C-15).
B S2 CHRAAF[25], #0482 F2 N 2-methyl-6-isopropyl-7-hydroxymethyl naphthalene (JL14] 1),
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O OH ) Q@ . o)
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Figure 1. Structures of compounds 1-5

E 1. L&Y 1-5 EHE

3.2. fELEMEITNNE

SR B E W TR 2 MR ME RGN, WIRAR. ARSI, Rl a ok Rk 2R
FEF R R A P BERDARAE [ 14]0 ZEHMLEIRR T I, A E A E A B FRIEE A5 AE, RTRRAE AKX
28 2 G1(CNS) I 2 P BRUIRFS o R 4% B BE F, 480 B Bk R 7= AR S5 e e FH i e S A4 L 0nT
EnESVER M, s A A IR AT Y, AR L e ) R B (ALS) RTIA £ R [26] [27]. A
I, FEAH AR BFRE R E E AR IE BRSO Ay, 6 TR RS P R 2R AT MR TR T
LIONIIE S -9

&R JE Y P RFETER Xanthones ZRATAEYIB B SRS KB E R BAIG, AWK
Il a-Mangostin, Gartanin, Garcinone C 11 y-Mangostin Z¢ Xanthones Z5fi7/E¥5%} DPPH H £ H)7E KR GE
T KEVEAEAE R E, I FOsdiERRE A, A A & IR 152 (0 HT22 st - B A A UM & Ry
F[28]. N T MG 2Bk @ R e = 4 2 Ak rp R T8 0 AR BUAE R, FRATTLA L(+)-BUA ML S B 1 ) B
K DPPH [ tHEEBRIEN E LAY 1-4 BIPUEALTEYE, ZRERHNEY) 1-4 7E 400 pmol/L FIRE T~ &
NS TS, H DPPH B HESERR R 108 11.44%, 9.68%, 11.04%, 9.72% (W.3E 1).

Table 1. The DPPH radical scavenging rate of compounds 1-4
# 1. (L&Y 1-4 4 DPPH BEHEERE

Compounds Wﬁ(gmol/ L) DPPH'Q HHEH %$ (%)
Concentration (umol/L) DPPH radical scavenging rate (%)
1 400 pmol/L 11.44%
2 400 pmol/L 9.68%
3 400 pmol/L 11.04%
4 400 umol/L 9.72%
)-SR 400 pmol/L 94.80%

L-(+)-Ascorbic acid

 BH 4% HE 24 *Positive control medicine.
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4. BE

LB REY TR R E, AU, BADIRE . PO, PUREE. DRSS 2 R
A, CARBCNE NN AR R —, AT FO R A 22 Bk A 2 o A AR E VR FURGE R D
FE— AR L LR 1 RS G 2 Wk R Bk — 2B I R MBI T o AWt 000 e < 22 Mkt b B2 1) — S0P e A )
BEAT 7RG Bk, S5 SR (NMR) DAL 5T 1% (MS) 55 451 % e T Bl i€ 1 e B A4 Bl 7y 25
1, MR G2 et B kB R 5 MR EY, WOV ERZEY T SRR, s E N
1,7-dihydroxyxanthone (1), 2-hydroxyxanthone (2), 2,3-— % 3 [ 111/ (3), Hyperdioxanes B (4),
2-Methyl-6-isopropyl-7-hydroxymethyl naphthalene (5). I4MET FTH Xanthones FATAY) LR IE B
WEE28], AT M G 22 Bk P IR S B R AR PUEAL T, TR I 5E 1A &9 1-4 BIFT AR,
DPPH B MBS R IL A 1-4 7E 400 pmol/L FIIKE N Bon HiEs btk iE 1, £ DPPH H i
IETHERFR AN 11.44%, 9.68%, 11.04%, 9.72%. ASCHIFLE RA5E T Z WKLY R, e Bl
AR FZAEYFENE T REAAARE, (RIS D9 R i 22 WA E LR A PR THT PR 250 18 P B 5 2k i

B
TG 53N A R IR 5 o 0o Xof A S0 T v A 5 A R A A U B2 B 1) 355 B
EEemHE
SN HEALT TT(B AR IUH GBS RHE 2R Al-ZK [2023]— i 430).
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