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Chemical constituents from Hypericum pseudohenryi
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Abstract: Objective To study the chemical constituents of Hypericum pseudohenryi. Methods The chemical constituents were
isolated and purified by various column chromatographic methods. Their chemical structures were identified by physicochemical
properties and spectral analyses. Results Twenty-one compounds were isolated from the acetone extract and identified as 3,
4-O-isopropylidenyl shikimic acid (1), shikimic acid (2), protocatechuic acid (3), cafteic acid (4), benzoic acid (5), chlorogenic acid
(6), methyl chlorogenate (7), 1, 3, 6, 7-tetrahydroxyxanthone (8), 4-hydroxy-2, 3-dimethoxyxanthone (9), 1, 5-dihydroxy-2-
methoxyxanthone (10), C-3/C-8" biapigenin (11), kaempferol (12), quercetin (13), quercitin (14), quercetin-3-O-B-D-
arabinopyranoside (15), hyperin (16), isoquercitrin (17), loliolide (18), farrerol (19), 1-monopalmitin (20), and B-sitosterol (21).
Conclusion All compounds are isolated from this endemic plant for the first time, and compounds 18 and 20 are isolated from the
plants of Hypericum Linn. for the first time.
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Jbd#AL Hypericum pseudohenryi N. Robson
HE ey, IREPTREAT, TR TP
VU B VU R B A 2w P G A AR AR R, AR KT IR
1 400~3 800 m [MFARK N o HE M v DL R Fridg il 35
M T A S 2 KR A RS R S, AT
L0 T A AT SCHR AR TE 11 e B AT R A A LR AE 14K
SR AT TWEST, @RS . MCI Al Sephadex

Ut BHEA: 2013-10-25
HEE&WE: HEARFAESEIE (30900129, 81130069)

LH-20 A3 4 1% 2 i) 24 ¥R €033 AL 211 7 7 4
Wb AR R 21 MG, a%E R 3, 4-0-5%
WA REZERER (shikimic acid, 1)+ ZE 52 (shikimic
acid, 2). JRJLZER (protocatechuic acid, 3). MIHE
% (caffeic acid, 4). KH & (benzoic acid, 5) %k
JR# (chlorogenic acid, 6). ZEJAFRH I (methyl
chlorogenate, 7). 1, 3, 6, 7-VUF£ L5 24 B0l (1, 3, 6,
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7-tetrahydroxyxanthone, 8). 4-F£4t-2, 3-HI4
HAYE W] (4-hydroxy-2, 3-dimethoxyxanthone, 9)-.

1, 5- 5 hE-2- WA LA 9 O (1, 5-dihydroxy-2-
methoxyxanthone, 10). C-3/C-8" X 73 % (C-3/C-8"
biapigenin, 11). 114 (kaempferol, 12). #f %
% (quercetin, 13). #fZ# (quercitin, 14). #fi 7
K -3-0-B-D- ML g B 57 118 15 ( quercetin-3-0-B-D-
arabinopyranoside, 15). 42 H#k1f C(hyperin, 16).

18). FEAYE (farrerol, 19). 1-KiHHER 5 H i fig
(1-monopalmitin, 20) FI B-ZF i lE (B-sitosterol,
20 A MAE 8 T IR FED) o 2545 2.
1 XE5HH

Finnigan LCQ"F“* M5t i#4% ; Bruker AV—600
F1 Bruker Ascend 400 BURZ AR AL G iE 1H
LC3000 2 skl AH (43 4%, Welch Cjs HPLC #F
(250 mmX21.2 mm, 5 um); &2 R GFasy
FRE O Ak e 1) A 7 By g e L) A2 MCT IR
4 Mitsubishi Chemical /A @ =; Sephadex LH-20
A Merck 23] 7= i o

JERMAET 2012 4F 8 JIR AW, &
FFEE Bt RS A I ST s S 9 5 S O 4 22 1k
JEMYICRAAL Hypericum pseudohenryi N. Robson.
2 RESSE

JEARAAEZE T i 2 kg, BRE S FH P9 I 3
PRI 3 K, IR Td, WUKIRGEIFIRE 160 g,
WL T 1 LK, 23 i) U AN 12 2 TR AR
3, WURHRAR G AR 72 g B 24 g BEIR
LTEFER) (24 @) AREIRFECRE CRlh-F RS
V) 704 5 AN Fr. 1~5. Fr. 1 KRERFE 5
CEA-HEE 20 0 110 : 1) K ELEMEIMLEY 1
(25 mg) A1 218 mg) . Fr. 2 Z ¥tk SephadexLH-20
CROI-FAIE 12 1 3elD 7 B 354 12 (28 mg)
Al Fr. 2.1, Fr. 2.1 @2 RP-HPLC 73 5153 8 (6
mg). Fr. 3 ke HE SephadexLH-20 (& 4/5-F 1 1 :
1 Vel B3 244 13 (80 mg) A Fr. 3.1, Fr.
3.1 #F—3P RP-HPLC 7> #3254 3 (40 mg) F
11 (6mg). Fr.4 L&A SephadexLH-20 HIEEYL
i) 7y e384k &4 4 (80 mg) Al Fr. 4.1, Fr. 4.1
#t— RP-HPLC 7; 13354 6 (4 mg) F17 (6
mg). Fr.5 ZHEAE SephadexLH-20 (HFEVE L)
4y 5193 Fr. 5.1, Fr. 5.1 #—2% RP-HPLC 4y &3 21
A9 14 (15 mg). 15 (4 mg). 16 (25 mg) Fl

17 (5 mg). FAAERYH MCL A SRR 2t 3R )5
ZEAE IR O 1% Cr g - PR BE M) 2324 5 AN
5> Fr. A~E. Fr. B E4 G FMAEY 21 (64 mg).
Fr. C A cA sty CHummE- N 5 0 1 3E 738
3 ANy Fr. CA~CC, Fr. CA #ritifilfk, &5k
420 (12 mg); Fr. CB 4 RP-HPLC 4 &5 21k
a5 (7mg) 18 (3 mg); Fr. CC 4 RP-HPLC
I EAFMEAY) 9 (3 mg). 10 (5 mg) 119 (4 mg).
3 HMETE

AW 12 TSR ChmEE-AED; ESI-MS
m/z: 213 [M—H] . 'H-NMR (600 MHz, CD;0D) ¢:
6.82 (1H, m, H-2), 4.76 (1H, m, H-3), 4.11 (1H, m,
H-4), 3.88 (1H, m, H-5), 2.61 (1H, dd, J = 17.4, 4.4
Hz, H-6a), 2.25 (1H, dd, J = 17.4, 7.0 Hz, H-6b), 1.39,
1.38 (% 3H, s, 2X-CH3); “C-NMR (150 MHz,
CD;0D) §: 131.6 (C-1), 135.3 (C-2), 78.5 (C-3), 73.6
(C-4), 69.0 (C-5), 30.2 (C-6), 169.7 (C-7), 110.5
(C-8), 28.3 (C-9), 26.1 (C-10). LA -Hd 5 kiR iE
P, WEAL S 1N 3, 4-0-F W N RETE R

&9 2: AR A s ESI-MS m/z: 173 [M—H] .
'H-NMR (600 MHz, CD;0D) ¢: 6.82 (1H, m, H-2),
4.37 (1H, brs, H-3), 3.99 (1H, m, H-4), 3.68 (1H, dd,
J =13, 4.4 Hz, H-5), 2.70 (1H, dd, J = 18.0, 4.4 Hz,
H-6a), 2.19 (1H, dd, J = 18.0, 4.7 Hz, H-6b). Ll 3
a5 ScwkapE — 8, e A 2 NTEER .

&) 3: AR A ; ESI-MS m/z: 153 [M—H] .
'H-NMR (600 MHz, DMSO-dg) 6: 9.71 (1H, brs, 3-
OH), 9.32 (1H, brs, 4-OH), 7.33 (1H, d, J = 1.7 Hz,
H-2), 7.28 (1H, dd, J = 8.2, 1.7 Hz, H-6), 6.78 (1H, d,
J=82Hz, H-5). VL ¥R Soikafis —80, i
WA 3 N RILERR .

Y 4: AN A ESI-MS m/z 179 [M—H]
'H-NMR (600 MHz, DMSO-d;) : 7.38 (1H, d, J =
15.8 Hz, H-7), 7.01 (1H, s, H-2), 6.94 (1H, d, J= 8.0
Hz, H-6), 6.75 (1H, d, J = 8.0 Hz, H-5), 6.16 (1H, d,
J=15.8 Hz, H-8). LA X0 5 3cikapis —8, &%
YA 4 J9MIERR .

&) 5: AR A ; ESI-MS m/z: 121 [M—H] .
'H-NMR (600 MHz, CD;0D) 6: 8.02 (2H, dd, J = 8.4,
1.2 Hz, H-2, 6), 7.57 (1H, t, J = 7.8 Hz, H-4), 7.46
(2H, t, J= 7.8 Hz, H-3, 5). DL L ¥ds 5 SCikdks —
O, WA 5 AR TIR .

&Y 6: 1K K ; ESI-MS m/z: 353 [M—H],
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377 [M+Na]". 'H-NMR (600 MHz, CD;0D) d: 7.56
(1H, d,J=15.9 Hz, H-7'), 7.05 (1H, d, /= 1.7 Hz, H-2'),
6.95 (1H, dd, J = 8.2, 1.7 Hz, H-6'), 6.78 (1H, d, J = 8.2
Hz, H-5"), 6.26 (1H, d, J = 15.9 Hz, H-8), 5.34 (1H, td,
J=9.1, 45 Hz, H-5), 4.17 (1H, m, H-3), 3.73 (1H, dd,
J=28.5,3.0 Hz, H-4), 2.01~2.24 (4H, m, H-2, 6). Ll I
Kol 5 SokiboE — 80, MRS 6 MEERIR.
WEY) 7: Elé%ﬁk ESI-MS m/z: 367 [M—H],
391 [M+Na]". 'H-NMR (600 MHz, DMSO-ds) o:
7.38 (1H, d, J = 15.9 Hz, H-7"), 7.02 (1H, s, H-2"),
6.96 (1H, d, J = 8.1 Hz, H-6'), 6.77 (1H, d, J= 8.1 Hz,
H-5'), 6.10 (1H, d, J = 15.9 Hz, H-8'), 5.02 (1H, d, J =
3.6 Hz, H-3), 3.88 (1H, d, J = 8.8 Hz, H-5), 3.58 (3H,
s, -OCH3), 3.57 (1H, d, J = 11.1 Hz, H-4), 2.11 (2H,
m, H-2e, 6a), 1.93 (1H, dd, J = 13.3, 2.5 Hz, H-6¢),

1.77 (1H, dd, J = 12.3, 9.7 Hz, H-2a). L %3k 5
BRI IE D, LAY T SRR g

&) 8: B0k K s ESI-MS m/z: 259 [M—H] .
'H-NMR (600 MHz, DMSO-d¢) d: 13.24 (1H, brs,
1-OH), 7.34 (1H, s, H-2), 6.80 (1H, s, H-4), 6.30 (1H, s,
H-5), 6.13 (1H, s, H-8). A FEcsAnscikdiiE —a",
WS EA Y 8 4 1, 3, 6, T-DUFR R4 A% 1 il

& 9: sk K; ESI-MS m/z: 295 [M—I—
Na]”. 'H-NMR (400 MHz, DMSO-d;) 6: 8.17 (1H, d,
J =179 Hz, H-8), 7.83 (1H, t, J = 7.9 Hz, H-7), 7.64
(1H, d, J= 7.9 Hz, H-5), 7.45 (1H, t, J = 7.9 Hz, H-6),
7.11 (1H, s, H-1), 3.89 (3H, s, -OCH;), 3.85 (3H, s,
-OCH;); "C-NMR (100 MHz, DMSO-d¢) 6: 95.1
(C-1), 150.1 (C-2), 142.4 (C-3), 139.4 (C-4), 142.1
(C-4a), 155.6 (C-4b), 118.2 (C-5), 134.8 (C-6), 124.0
(C-7), 125.8 (C-8), 120.5 (C-8a), 116.8 (C-8b), 175.4
(C=0), 55.8 (2-OCH3) 60.4 (3-OCH3). LA L#idit
SCHRARIE -, WS RS 9 N 4-F80E-2, 3-
Eﬁ’f&%%&/«'ﬁ@ﬂ

AW 10: KK ESI-MS m/z: 257 [M—
H] . 'H-NMR (400 MHz, CD;COCD;) §: 12.8 (1H,
brs, 1-OH), 7.69 (1H, d, J = 7.9 Hz, H-8), 7.51 (1H, d,
J=9.1 Hz, H-3), 7.38 (1H, d, J = 7.9 Hz, H-6), 7.27
(1H, t, J=7.9 Hz, H-7), 7.04 (1H, d, J = 9.1 Hz, H-4),
390 (IH, s, 2-OCH;): "“C-NMR (100 MHz,
CD;COCDs) 6: 151.9 (C-1), 147.1 (C-2), 123.0 (C-3),
106.5 (C-4), 150.6 (C-4a), 143.7 (C-4b), 146.6 (C-5),
121.7 (C-6), 124.7 (C-7), 116.3 (C-8), 121.5 (C-8a),

109.7 (C-8b), 184.0 (C=0), 57.5 (-OCH;). LA _E%i#E

HckRiE— 8, WA 10 4 1, 5- -
2- AR RS A BT
EW 11: FERAR; ESI-MS m/z: 537 [M—

H] . 'H-NMR (600 MHz, DMSO-dq) J: 13.04 (1H, s,
5"-OH), 12.86 (1H, s, 5-OH), 7.58 (2H, d, J = 8.7 Hz,
H-2", 6", 7.35 (2H, d, J = 8.7 Hz, H-2', 6'), 6.79
(2H, d, J= 8.7 Hz, H-3"", 5", 6.75 (1H, s, H-6), 6.69
(2H, d, J = 8.7 Hz, H-3, 5'), 6.53 (1H, d, J = 1.5 Hz,
H-6"), 6.27 (1H, brs, H-8), 6.27 (1H, brs, H-3"). Ll I
ol 5 ScmkaioE s, etk 1ok
C-3/C-8"RUT R H

EW12: WA AR; ESI-MS m/z: 285 [M—
H] . 'H-NMR (600 MHz, DMSO-d;) 6: 12.61 (1H, s,
5-OH), 10.75 (1H, s, 7-OH), 10.07 (1H, s, 4-OH),
9.35 (1H, s, 3-OH), 8.04 (2H, d, J = 8.8 Hz, H-2', 6),
6.93 (2H, d, J = 8.8 Hz, H-3', 5'), 6.44 (1H, d, J=1.9
Hz, H-8), 6.19 (1H, d, J= 1.9 Hz, H-6). L\ M35
SCirArE S, M et A 12 4

E 13 Bk A; ESI-MS m/z: 301 [M—
H] . '"H-NMR (600 MHz, DMSO-dq) J: 12.48 (1H, s,
5-OH), 10.76 (1H, s, 7-OH), 9.56 (1H, s, 3’-OH), 9.32
(1H, s, 3-OH), 9.28 (1H s, 4-OH), 7.67 (1H, d, J=1.5
Hz, H-2'), 7.54 (1H, dd, J = 8.5, 1.5 Hz, H-6"), 6.88
(1H, d, J = 8.5 Hz, H-5"), 6.40 (1H, brs, H-8), 6.18
(1H, brs, H-6). VL E¥cd 5 Scukapis— s, ik
EE 13 Ik %

AW 14: FEEFK; ESI-MS m/z: 447 [M—
H], 471 [M+Na]". 'H-NMR (600 MHz, DMSO-d;)
8: 12.65 (1H, brs, 5-OH), 7.30 (1H, d, J = 2.0 Hz,
H-2'), 7.25 (1H, dd, J = 8.3, 2.0 Hz, H-6"), 6.86 (1H, d,
J =823 Hz, H-5"), 6.38 (1H, s, H-8), 6.20 (1H, s, H-6),
5.26 (1H, brs, H-1"), 3.98 (1H, m, H-2"), 3.51 (1H,
dd, J=9.2, 3.1 Hz, H-3"), 3.22 (1H, dd, J = 9.4, 6.2
Hz, H-5"), 3.15 (1H, t, J = 9.3 Hz, H-4"), 0.82 (3H, d,
J=6.1 Hz, Rha-CH3), P -%d 5 Scikfis — a0,
WSS E ) 14 gt T

& 15: kA ESI-MS m/z: 433 [M—
H] . 'H-NMR (600 MHz, DMSO-d;) 6: 12.63 (1H,
brs, 5-OH), 7.65 (1H, dd, J = 8.4, 1.8 Hz, H-6'), 7.51
(1H, d, J = 1.8 Hz, H-2'), 6.84 (1H, d, J = 8.4 Hz,
H-5'), 6.40 (1H, brs, H-8), 6.19 (1H, brs, H-6), 5.27
(1H, d, J = 5.2 Hz, H-1"), 3.76 (1H, dd, J = 6.8, 5.2
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Hz, H-2), 3.66 (1H, m, H-4"), 3.60 (1H, dd, J = 11.5,
5.4 Hz, H-5"), 3.52 (1H, dd, J = 6.8, 2.9 Hz, H-3),
3.21 (1H, dd, J = 11.5, 1.8 Hz, H-5"). LL F3dE 5
Rk 2, WO e A S 15 i #-3-0-B-D-
IR BT 7 A o

Y 16: K AR; ESI-MS m/z: 300 [M—
1641, 463 [M—H], 487 [M+Na]". 'H-NMR (600
MHz, DMSO-ds) d: 12.63 (1H, s, 5-OH), 7.66 (1H, dd,
J=1738, 1.8 Hz, H-6"), 7.53 (1H, d, J= 1.8 Hz, H-2"), 6.85
(1H, d, J = 7.8 Hz, H-5'), 6.40 (1H, d, J = 1.2 Hz, H-8),
6.20 (1H, d, J= 1.2 Hz, H-6), 5.37 (1H, d, J = 7.2 Hz,
H-1"), 3.61~3.06 (6H, m, sugar-H). DA %35 SCHik
S, WA 16 BT

a7 EORA; ESI-MS m/z: 300 [M—
1641, 463 [M—H], 487 [M+Na]". "H-NMR (600
MHz, DMSO-dg) d: 12.63 (1H, s, 5-OH), 7.57 (2H, m,
H-2, 6), 6.85 (1H, d, J= 7.8 Hz, H-5"), 6.40 (1H, d, J =
1.2 Hz, H-8), 6.20 (1H, d, J = 1.2 Hz, H-6), 5.45 (1H, d,
J=17.2Hz, H-1"), 3.61~3.06 (6H, m, sugar-H). DL L%
Y 5 SchkE 80, M 17

A1 18: FI{E8 K . 'H-.NMR (400 MHz, CDCls)
5:5.69 (1H, s, H-6), 433 (1H, m, H-3), 2.46 (1H, dt, J =
14.0, 2.6 Hz, H-4), 1.98 (1H, dt, J = 14.6, 2.6 Hz, H-2),
1.78 (1H, dt, J = 14.0, 40 Hz, H4), 1.78 (3H, s,
11-CHs), 1.53 (1H, dd, J = 14.6, 3.7 Hz, H-2), 1.46 (3H,
s, 10-CH3), 1.27 (3H, s, 9-CH3); “C-NMR (100 MHz,
CDCL) d: 35.9 (C-1), 47.3 (C-2), 66.8 (C-3), 45.6 (C-4),
86.7 (C-5), 182.5 (C-6), 112.9 (C-7), 171.9 (C-8), 30.6
(C-9), 26.5 (C-10), 27.0 (C-11). LL_F%cdi 5 Scihikis —

EY 19: kA, '"HANMR (400 MHz,
CD;COCD3) d: 12.43 (1H, brs, 5-OH), 7.41 (2H, d,
J=8.6 Hz, H-2', 6), 6.90 (2H, d, J = 8.6 Hz, H-3', 5'),
5.44 (1H, dd, J = 12.6, 3.0 Hz, H-2), 3.13 (1H, dd, J =
17.0, 12.6 Hz, H-3a), 2.77 (1H, dd, J = 17.0, 3.1 Hz,
H-3e), 2.04 (3H, s, 8-CHs), 2.03 (3H, s, 6-CHj):
PC-NMR (100 MHz, CD5COCD;) 8: 79.5 (C-2), 43.5
(C-3), 197.8 (C-4), 160.1 (C-5), 103.3 (C-6), 162.0
(C-7), 103.1 (C-8), 158.5 (C-9), 104.1 (C-10), 131.2
(C-1'), 128.7 (C-2'), 116.2 (C-3"), 158.8 (C-4"), 116.2
(C-5"), 128.7 (C-6'), 8.2 (6-CH3), 7.4 (8-CHj). A I %%
5 ScmkIpoE — 8, M A 19 M kERY .

WA 20: s CEPIRY). "H-NMR (400 MHz,

CDCl;) o: 4.22 (1H, dd, J = 11.6, 4.7 Hz, H-1a), 4.17

(1H, dd, J=11.6, 6.1 Hz, H-1b), 3.96 (1H, m, H-2), 3.72

(1H, dd, J = 11.5, 3.9 Hz, H-3a), 3.59 (1H, dd, /= 11.5,

5.8 Hz, H-3b), 2.37 (2H, t, J = 7.5 Hz, H-2'), 1.63 (2H,

m, H-3"), 1.28 (24 H, s, H-4'~15"), 0.90 3H, t, J = 6.7

Hz, -CH3); "“C-NMR (100 MHz, CDCls) 8: 65.1 (C-1),

70.3 (C-2), 63.3 (C-3), 1744 (C-1'), 34.1 (C-2"), 31.9

(C-3%), 29.0~30.0 (C4"~13"), 249 (C-14"), 22.7

(C-15), 14.1 (C-16")0 LA I-¥cdi 55 Scmkdiie 80", #
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