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Constituents from Hypericum ascyron
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Abstract — The isolation and identification of a new xanthone (6-O-palmitolyl-1,6-dihydroxy-3,7-dimethoxyxanthone) along
with n-alkanols, fatty acids, 1,6-dihydroxy-5,7-dimethoxyxanthone, 1,7-dihydroxyxanthone, betulinic acid, B-sitosterol, methyl
4-hydroxybenzoate, quercetin, and kaempferol from the aerial parts of Hypericum ascyron was reported. The structures were
elucidated by spectroscopic methods, mainly NMR and mass spectrometry.

Key words — Hypericum ascyron, Guttiferae, isolation and identification

Hypericum®-2 E£8|\=3} (Guttiferae) 2 EZ 4000 £
(F)CE o]FoA] glom, A AXA 20 KA &
&L ATk Hypericum®: A& % 53] “St. John’s Wort”
2t B2= H perforatums IHNZHE] ule] 7)(F)EH-
H 233 Frir U9e ™, Galeno|y Hippocrates?] AJth
e AR, olkx, 94, YElEo} A8 To= AMEHS
o, 17A17] $9HRE] S-EFot GARe] XsHAoR
AREE 7] AlzFgE ol Al ASY 8% AEAR A
AAR ez del ARE2 A" Hypericum® 2152 23
o 2% A7 flavonoid, benzophenon, xanthone, essential
oil, phloroglucinol -F-%=A4] 59 31 2= o]Fo)x 9]
o, o]Z % hypericinZr2 naphthodianthroneF 2
hyperforinZt-2- phloroglucinol f-=4] ¢ &% X584
o F03 AL sk Ao Wy JYoh'P FFelA
= Hypericum perforatume: FJ A (EHEEH)2} ofof 3
€, 8%, 7, AEY FHoR BEY NEY, 4, F
() 5o AR ARgFe] grb? feluetel Apyst
I3 E Hypericum 2122 100]F0] Ex o] glom Y
oz Ve (H ascyron), TFIVE (H. erectum), o715

FUE (H japonicum) 52 AZE kg o g ARl 9]
Tt 53] EHUE (H asgronye A5 TR (HLEH#)0)
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M= A7EA] EEUES] AE 9 B0 g A=
A& FogR] o UK 7S IEERE] A3} flavonoid
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7171 2 Al2F — NMRE- Varian®] Gemini 2000 (300 MHz)
"= BrukerAF2] AM-500 (500 MHz)S ARE-3ted 243519
t}. EI-MS spectra= Hewlett Packard*}2] HP 5985B mass
spectrometers AME-51] £431%0th. FAB-MS= JEOL 700
mass spectrometers AHS-3te] 27831t GC/MS 42
Hewlett Packard 19091S-433 modetS ARE3IITE o]df GC
+ HP 5890 modelS AME-3l4], 5% phenylmethylsiloxane
(30 mx250 um, 1LD.) ©] SZ1E columns AH8-8FA3L, He

kol A 2
& Sae
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(1.0 mUminyg carrier gas® 33t} FIDE 320°C, Y%
= 250°CE silom ZHEREe 170°ColA A8t 5°C/
minZ 310°C7H4] S-&80.em 310°ColA &2t {2381
SATh MPLCE Yamazen®] YFLC-GR 1T (Pump 540, Prep
*UV-10 UV detector and GR-202 gradient solvent supporter,
Japan)y ARE-3ted FE]8t om, olwf YFLC Gel (40 pm,
pore size: 60 A)°] Ex 8 YFLC glass column (30 cm, U]
73: L1 or 2.6 cm)& AMESK AAEIIE. Column packing
& silica gel<> Kieselgel 60 (Merck)2 AF8-3-91 37, TLC
plate¥ Kieselgel 60 F,,, (Merck)E ARE-3}S3T). A Al ok
< Bt =, 8 2 column chromatography8- A]
oF2 AL 19 AloRS ARSI

- 7128 BEvHE 2.86 kg& MeOH (6 /x4
]z AeolA s FEs9) F2AL 40°C o)8)
oA ZHtEH3te] A& MeOH extract 240 g2 ZHr0
HEAIZ] 9- hexane, CH,Cl,, EtOAc, BuOHS] &A% )
Ao g 733l hexane 8 76.7g, CH,CL, #3 20g,
EtOAc 3 22 ¢ ¥ BuOH 31 g <9t}
H EM - EtOAc =2 silica gel column
°of A3 CHCL-MeOH &2 71&7] &&A1A 76709] &
82 A4k CHCL-MeOH=9: 12 §&A1A Q4L AR5
Fr. 11 3 VE 7}7} CHCl,-MeOH-H,0=7:1:0.5% CHCl,-
MeOH-H,0=52:28:82 AZnlE 0238 w57 MeOH
2 AR5t = FAF] SHE 1 (20mg) 2 (19
mg)E DAt CH,ClL, E3 % silica gel columnel] 7 3.

il

EtOAc fr. of H. ascyron (22 g)
Si0, (7734)
CHCl; : MeOH (gradient)
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hexane-EtOAc &7 2 7]1&7] 8] (99:1—95:5—90:10
—70:30—50:50—30:70—0:100%)*1 A 68712 252
S A% o] F AEE A% BE MeOHE A1Z2A st -
Al B ol 39 3 (14 me)t 4 (16 mg)s LA} F8t
AEE & MPLCOY) AT hexane-EtOAc €72 7]27] &
% (hexane-EtOAc=100:0—80:20)3} 3}&E 5 (11 mg),
6 (8mg), 7(10mg)S Ao, 288 DT w7 IA 2
MPLCell A3 CH,CL-MeOH &)= 71£7] 82(CH,Cl,-
MeOH=100:0—>90:10)A1A == 8(7mg), 9 (9 mg) &
10 (7 mg)e 242+ A4k (Scheme 1).

81812 1 (quercetin) — 'H-NMR (CD,0D, 300 MHz)
§:7.72 (1H, d, J=2.1 Hz, H-2"), 7.62 (1H, dd, J=2.1,
8.4 Hz, H-6"), 6.87 (1H, d, J=8.4 Hz, H-5", 6.38 (1H, d,
J=2.4 Hz, H-8), 6.17 (1H, d, J=2.4 Hz, H-6); EI-MS, m/
(rel. int., %): 302 [M]" (100), 301 [M—H]" (23), 273
[M—CO]" (12), 153 [A1+H]" (16), 137 [B,]" (18).

Bl3M2 2 (kaempferol) — 'H-NMR (CD,0D, 300 MHz)
§:8.06 (2H, d, J=8.7 Hz, H-2', 6, 6.89 (2H, d, J=8.7
Hz, H-3', 5", 6.37 (1H, d, J=1.8 Hz, H-8), 6.16 (1H, d,
J=1.8 Hz, H-6); EI-MS, m/z (rel. int., %): 286 [M]" (100),
258 [M—-COJ" (12), 153 [AL+H]" (10), 121 [B,]" (25).

Bl312 3 (n-alkanols) — 'H-NMR (pyridine-d, 300 MHz)
8: 0.85 [3H, t-like, J=6.6 Hz, (CH,).CH,], 1.29 [br s,
(CH,),], 1.48 (2H, m, CH,CH,CH,0H), 1.75 (2H, m,
CH,CH,OH), 3.87 (2H, t, J=6.6 Hz, CILOH ); "C-NMR
(75.5 MHz, CDCL,) & : 14.1 (CHy), 22.7, 25.7, 29.4, 29.6,

CH,Cl, fr. of H. ascyron (20 g)

$i0, (7734)

Hexane : EtOAc (gradient)

Fr. 11 Fr.v Fr. A
Si0, (7729)
Solvent A
1 (20 mg) 2 (19 mg) 3 (14 mg)

Solvent A; CHCl;-MeOH-H,0=7:1:05—52:28:8

Solvent B; hexane-EtOAc (gradient)
Solvent C; CH,Cl,-MeOH (gradient)

Fr.B Fr.C Fr.D
MPLC
Solvent B
4 (16 mg)
| l | MPLC
S(img) 6(@Bmg) 7(10mg) | SolventC
l [

87Tmg 99 mg 10(7mg)

Scheme 1. Isolation of compounds from H. ascyron.
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29.7, 31.9, 32.8, 63.1 (CH,OH). 3}3& 32 GOMSE 4
A1+ m-hexacosanol (Cy, 13.3%), n-octacosanol (C,g,
61.7%), n-triacontanol (Cy,, 25.0%)S ZH7+ BH1sISIT}.

SlEIE 4 (fatty acids) — 'H-NMR (pyridine-ds, 300 MHz)
§: 0.85 (3H, t-like, J=6.3 Hz, (CH,) CH,), 1.29 [br s,
(CH,),], 1.80 (2H, quintet, J=7.5 Hz, CH,CH,C0Q), 2.52
(2H, t, J=7.5 Hz, CH,CO). 3I3& 45 CH,N,2% methy-
lationAlZ] § GC/MSE AAT81 lignoceric acid (C,,, 3.5%),
hexacosanoic acid (C,,, 8.1%), octacosanoic acid (C,yg,
23.8%) ¥ triacontanoic acid (Cyy, 52.1%)E ZHz} #e1s}
At

5l2}2 5 (betulinic acid) — 'H-NMR (300 MHz, pyridine-
d) &: 493 (11, d, J=2.4 Hz, H-29b), 476 (1H, d, J=
0.9 Hz, H-29a), 3.52 (1H, m, H-19), 3.45 (1H, t, J=8.0
Hz, H-3), 1.78 (3H, s, 30-CH,), 1.22 (3H, s, 27-CH,), 1.06
(3H, s, 26-CH,), 1.05 (3H, s, 23-CH,), 1.00 (3H, s, 25-
CH,), 0.82 (3H, s, 24-CH,); "C-NMR (75.5 MHz, pyridine-
dy) §: 1788 (C=0), 151.3 (C-20), 109.9 (C-29), 78.1 (C-
3), 56.6 (C-17), 55.9 (C-3), 50.9 (C-9), 49.7 (C-19), 47.7
(C-18), 42.8 (C-14), 41.1 (C-8), 39.5 (C-4), 39.2 (C-1),
38.6 (C-13), 37.6 (C-22), 37.5 (C-10), 34.8 (C-7), 32.8
(C-16), 31.2 (C-21), 30.2 (C-15), 28.6 (C-23), 28.3 (C-2),
26.1 (C-12), 21.2 (C-11), 19.4 (C-30), 18.8 (C-6), 16.4
(C-24, 26), 163 (C-25), 14.9 (C-27).

5l8HE 6 (p-sitosterol) — 'H-NMR (300 MHz, CDCI,)
01535 (1H, br d, J=5.4 Hz, H-6), 5.16, 5.01 (1H each,
dd, J=8.7, 15.3 Hz, H-22, 23), 3.52 (1H, m, H-3), 1.01
(3H, s, 19-CH,), 0.92 (3H, d, J=6.6 Hz, 21-CH,), 0.84
(3H, d, J=6.6 Hz, 27-CH,), 0.81 (3H, d, J=6.6 Hz, 26-
CH,), 0.68 (3H, s, 18-CH,).

8l&tE 7 (1,6-dihydroxy-5,7-dimethoxyxanthone) —
"H-NMR (300 MHz, acetone-d,) &: 12.5 (1H, s, 1-OH),
767 (1H, t, J=8.4 Hz, H-3), 7.40 (1H, s, H-8), 7.05 (1H,
dd, J=0.9, 8.4 Hz, H-4), 6.76 (1H, d, J=0.9, 8.4 Hz, H-
2), 4.03 3H, s, OCH,), 3.99 (3H, s, OCH,); "C-NMR
(75.5 MHz, CDCl,+CD,0D) & : 161.1 (C-1), 110.0 (C-2),
135.9 (C-3), 107.1 (C-4), 145.8 (C-5), 146.5 (C-6), 134.7
(C-7), 99.7 (C-8), 112.4 (C-8a), 146.9 (C-5a), 156.0 (C-
4a), 1083 (C-1a), 181.1 (C-9), 562, 61.4 (OCH,); EI-MS,
m/z (rel. int., %): 288 [M]" (100), 273 [M—~CH,]" (20.5),
245 [M—(CO+CH,)]" (13.9), 242 [M-(OCH,+CH,)]"
(17.2), 227 [M—(CO+ CH, + H,0)]" (50.8), 199 [M -
(2xCO+CH;+H,0)]" (36.9), 173 (21.3).

51812 8 (4-hydroxybenzoic acid methyl ester) —
'H-NMR (CDCl,, 300 MHz) &: 7.95 (2H, d, J=8.7 Hz,
H-2, 6), 6.88 (2H, d, J=8.7 Hz, H-3, 5), 3.90 (3H, s,
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COOCH,); "C-NMR (CDCl;, 75.5 MHz) & : 167.3
(COOCH,), 160.1 (C-4), 131.9 (C-2, 6), 122.4 (C-1),
115.3 (C-3, 5), 52.0 (COOCH,); EI-MS, m/z (rel. int., %):
152 [M]" (34), 121 [M—OCH,]" (100), 93 [M—(OCH;+
CO)" (32), 65 [M—(OCH,+2xCO)]" (33).

§lgHE2 9 (1,7-dihydroxyxanthone [euxanthone]) —
'H-NMR (300 MHz, CD;0D) &: 7.62 (1H, t, J=8.4 Hz,
H-3), 7.52 (1H, d, J=1.1 Hz, H-8), 7.43 (1H, d, J=9.0
Hz, H-5), 7.31 (1H, dd, J=1.1, 9.0 Hz, H-6), 6.95 (1H,
dd, J=1.1, 8.4 Hz, H-4), 6.73 (1H, dd, J=1.1, 8.4 Hz, H-
2); "C-NMR (75.5 MHz, CD,0D) §: 183.5 (C-9), 162.9
(C-1), 157.8 (C-4a), 155.6 (C-7), 151.5 (C-5a), 137.8 (C-
3), 126.4 (C-6), 122.2 (C-5), 120.2 (C-8a), 110.7 (C-2),
109.2 (C-4), 109.2 (C-1a), 108.0 (C-8).

5122 10 (6-O-palmitolyl-1,6-dihydroxy-5,7-dimetho-
xyxanthone) — 'H-NMR (300 MHz, acetone-d;) & : 13.6
(1H, s, 1-OH), 7.46 (1H, t, J=8.4 Hz, H-3), 7.29 (111, s,
H-8), 6.90 (1H, dd, J=0.9, 8.4 Hz, H-4), 6.67 (1H, d,
J=0.9, 8.4 Hz, H-2), 3.88 (3H, s, OCH,), 3.93 (3H, s,
OCH,), 2.19 (2H, t, J=7.2 Hz, H-2), 1.49 (2H, m, H-3"),
1.13 [(CH,,]. 0.76 (3H, t, J=7.2 Hz, CH;); "C-NMR
(75.5 MHz, CDCl,+CD,0D) & : 161.1 (C-1), 110.0 (C-2),
135.8 (C-3), 107.1 (C-4), 145.8 (C-5), 146.6 (C-6), 134.7
(C-7), 99.7 (C-8), 112.4 (C-8a), 146.9 (C-5a), 155.9 (C-
4a), 108.3 (C-1a), 181.1 (C-9), 56.2, 61.4 (OCH;), 174.2
(C-1Y), 34.0 (C-2), 24.8 (C-3Y, 22.5 (C-15), 13.9 (C-16Y;
UV, A, (MeOH) nm (log &) 231 (3.17), 245 (3.15), 249
(3.15), 318 (2.65), 374 (2.81); EI-MS, m/z (rel. int., %):
288 [C,:H,,04]" (100), 273 [C,H,,0,~CH,]" (14.5), 258
[C,sH,0,—2x CH;]" (5.8), 245 [C,sH,,04—(CO+CH)]
(5.7), 227 [C,sH,,0,— (CO + CH; + H,0)]" (23.2), 199
[C,sH,,0,—(2x CO+CH,+H,0)]" (9.4), 173 (5.1); HR EI-
MS m/z 288.0668 (Calcd for C,sH,,0, [M~-C,H;,01"),
288.0632. 3FIE 10 (6 mg)S 82% MeOH 5~2-<4 (12 ml)]
7FkaL 7140 0.9N HCIE 7Fate] =840l A 18A17F 7
Aatgdek WS & WY7EAIF] I hexaneS 7hste] ZEF WA
alo] A& hexane=F-S ¥ Na,SO,2 €313t} ol &
749} F23lo] fatty acid methyl esters AT} Fatty acid
methyl esterS GC-MS #41514] palmitic acidE 18It

da o 3

315HE 13} 2% vjEkA B2 4] Shinoda testell WS
Uelhll= Ao & Bol flavonoid® FAEAC dE 19
'H-NMR-S 2, §6.17914 H-63} § 6.38%14] H-80] A=
meta coupling (J=2.4 Hz)S 3oL 1o, H-2'7}F §7.72¢0
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A J=2.1 Hz9] doublet® & e}, H-57F § 6.88l 4]
J=8.4 Hz2) doublet®.Z YERIT., H-6= & 7.629014 doublet
of doublets (J=2.1, 8.4 Hz) e = vjelaS Slsidct. o}
A seHE 12 3,5,7,3' 4-pentahydroxyflavone = quercetin
oz FA4Y AT, quercetin®] FFEEI AP 0R
dzsted o) & sPgativh sheE 2¢] H-NMRE B9,
5 6.152 6.36°0 A1 meta couplingS &1L SlE protons 3,
58.06 (2H, d, J=8.7 Hz, H-2', 63} 5 6.88 (2H, d, J=8.7
Hz, H3, 599141 AB, F819] pattern RoF 9
protonE< &R1E 7 lern® o] gHgE-E kaempferol
= L, HFEEN AP CE thxslod ©]F kaemp-
ferol2 A3t ELMSHA L o5 #213 4= AT}
o] 5 flavonoid E-E o] o] AERSH ] B
vk 9lom ¥ o2 fhpericumds A EAAE B8] WA bl
et

5132 35} 4% 'H-NMROI A terminal methyl# long
chain (CH,) ol 71¢1¥ signale-S #le &= glon, 3t
39 735 CH,0H®] CHoll 71913} signalo] §3.87 (2H, t,
J=6.6 HzPlA, CH,OHel théld o 2 B 912l 2= CH,
o] 71918k= signalE©] 212} § 1.759F 1.4804 YR 9
o2 35hE 35 nalkanol® F H L, 5E 45
carbonyl®] o ¥l = CH,ol 71918H= signale] §2.52
S|4 triplet (J=7.5 Hz)©. & WERF™, carbonyl®] B #]A[ell
U= CHOll 71918k signale] & 1.809141 quintet= WER-H
A 9lerng SRR 4= Ao R FAE. webe st
&= 35 GC/MSE FAlste] &elgh 23} p-hexacosanol
(Cyg), n-octacosanol (C,g) 2 m-triacontanol (Cyy)©] Z47¢
13.3%, 61.7%, 25.0% Z5t=o] &2 Selaldit. sl
4% methylation*] 7] & GC/MSE A A8 A3} lignoceric
acid (C,,), hexacosanoic acid (C), octacosanoic acid (Ca)
4 triacontanoic acid (Cy)7F 2+ 3.5%, 8.1%, 23.8% %
52.1% HI&=E S EAshe AAlE Felsksin.

33 5% Liebermann-Burchard WHg-oll 9748 vjeRd
™, 'HNMR spectrum®] 4] 671 €] angular CH; group2) ol
exomethylene®l] 7191%E 278¢] proton signalE°] & 4.939}
47690 VERFE A0 R Jypaned] SHEEE 24T
ol¢} 7+ =42 PCNMR spectrumydell 4] § 151.3 (C-20),
109.9 (C-29) 2 §19.4 (C-30p1A 2-propenylZ1¢] £4=I<]
signalEe] UEPER 218 = Iith, o]¢fel = o]F¢
= [53.45 (1H, t, J=8.0 Hz, H-3); 5 78.1] 2
[6 178.8 (C=0)|2] &A417} IR o5 dataS S E3I
AN 123 A3t )29 lupanesdl 332 betulinic
acide} ATHE Lokt wEbA s1ehE 5= betulinic acid®
AARsAT) FAFE 5= o] AEEREE 21&oE BoyE
BGEoN, BN EC H sampsonii®t H. geminifolium® =
HEE= betulinic acid7},'" H laricifolium 2. ZF-E] = ©] 2]

r

=~

[
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3-cpimere] 3-epi-betulinic acid7} 2] wi¥l v giu.”
8152 62 Liebermann-Burchard 580l /48 Yehy
o, "H-NMR spectrumell <] 27§¢] angular CH; group®] 7}
z} §1.01 (3H, s, 19-CH3)~74' 8 0.68 (3H, s, lS-CH3)°ﬂH
Ueltar, o]zl 71918k olefinic proton®] §5.35 (1H,
br d, J=54 [z, -6+ LRI 9l 2108 Bol A%
o] &3] EAskL e sterol® FYEH AT o] 'H-NMR
spectrume®] 2181 %]¢] phytosterol3] B-sitosterol®] “171 2} 2k
8] A8l Ao R Kol Busitosterol Yo ULt o] 2
o2 §5.163 5.01904 frams olefinic protonol] SH%sk= A
A9 signalEo] 747t J=8.7 % 153 Hz®| doublet of
doublets® VBRI 9= Zlo& Hol Agke] stigmasterol
o] EetEo] 9032 o 4 ALk o] AL Elvk=RT
B Aeog RelFglont, $548 H laricifolium'
2 [ hyssopifolium 0.2 58] B2] Baig bl v},
et 7o gal ARl 'HNMR spectrum©l] A
= 70¢) methoxy group@}t Wl 7§12} aromatic protonEg &
o138 4 Utk o1 % 3709 aromatic proton signals -
§7.66 (1. J=8.4 Hz), 87.05 (dd, J=0.9, 8.4 Hz)3} §6.76
(d, J=0.9, 8.4 Hz)°l ] ABC splitting patterns 7H7+ LEd
Witk L] shtel proton signal 8 7.399141 singlet
signal & LFEFRECE whebA] o] 3§ E-2 tetraoxygenated
xanthone® 2 =A==}, 3135 72| EI-MS spectrumel 4]
Balolem] = (M) e m/z 2889141 base peak= WFEFRLTE.
o] s}FFE-L bl 7&she FE 109 47k Eeiat
Baie oo By AHAoR dxgt 43 AA6
o}, o)le] AxE FRete] SltE 72 1,6-dihydroxy-5,7-
dimethoxyxanthone®-Z A3t £ 2AL 23 515+
o 2Ll 1 subalatum VB H. canariensis,” BEFA0
Bzska Qe EduE A&l &3l Caraipa densiflora
ol x] H-glslo] B! vl gloit o] AEENE = Age
2 FESICh
52 8 'H-NMR spectrum©lA] 8 7.959F 6.87914 2H
7+ AB, ®E}e] ortho coupling (J=8.7 Hz) &kaL Sl
Z=y1 9lom =2 | d-disubstituted benzene ring®] £
A 4 99y}, o] €0 §3.90914 methyl singlet
gL} o]= BC-NMROA § 167.32F 52,0004 Z)
7 JERaL 9l signalE 2% 3918 5= Uit 3 Bl
MS spectrumol| X FAfo] &M ] m/z 152014 WERaL 9
o o] Bolg 4= At} o]& Feste] shhE 82
methyl 4-hydroxybenzoate= A4t o] slet=L =
ol 220w EeEe sfghEe|rh. 22yt 4-hydroxy-
benzoic acide BEXEC H laricifolium® 256 18] B
ARSI A=
585 9= phenol’d SHEEZA 'H-NMR 2 'H-'II
COSY spectrumrs 31498k A7} 1,5,6- B 1,3,4-trisubstituted

o T

o

)
i

g

<o oo L
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benzene-S YEF = 2709] spin system [§ 7.62 (1H, ¢,
J=8.4 Hz, H-3), 6.73 (1H, dd, J=1.1, 8.4 Hz, H-2), 6.95
(1H, dd, J=1.1, 8.4 Hz, H-4); 6 7.52 (1H, d, J=1.1 Hz,
H-8), 743 (1H, d, J=9.0 Hz, H-5), 7.31 (1H, dd, J=1.1,
9.0 Hz, H-6)]o] &5, "C-NMRAA 3h1e] carbonyl 7]
of 71218 signalo] & 183.50014 WL 9l Zlo& B
o} Hypericumo»x &3] YEAL Q)= xanthonef e =
FAHEACE, ole} & FAL o] 3RlEe] DEPT % HMQC
spectrume]l 23] Bl & &= Uk, FHZAF A} o] &
FELS C-1 2 C-79 OH7F 237} &A8k= 1,7-dihydroxy-
xanthoneZ, euxanthone-2 215193t} o] SFEEL olv]
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Fig. 2. Key HMBC correlations of compound 10.
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