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Chemical constituents from the whole plants of Euphorbia supina Rafin
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Abstract — Eight compounds were isolated from the whole plants of Euphorbia supina (Euphorbiaceae) through repeated silica
gel, YMC gel and Sephadex LH-20 column chromatography. Their chemical structures were elucidated as 7-hydroxy-6-meth-
oxycoumarin (scopoletin) (1), p-hydroxybenzaldehyde (2), methyl gallate (3), gallic acid (4), quercetin (5), quercetin 3-O-a.-
L-arabinofuranoside (avicularin) (6), kaempferol 3-O-a-L-arabinofuranoside (juglanin) (7) and kaempferol 3-O-f-D-glucopyra-
noside (astragaline) (8) by spectroscopic (NMR and MS) analysis.
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kaempferol 3-O-a-L-arabinofuranoside (juglanin)
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AleF 2 7[7] — Column chromatography& FAE Kiesel
gel 60(70 ~230 mesh, Merck, No. 7734), YMC-GEL
ODS-A(S-75 pm, YMC Kyoto, Japan)Z} Sephadex LH-20
(Pharmacia, Uppsala, Sweden)<-, thin layer chromato-
graphy = precoated Kiesel gel 60 F,;,(Merck, No. 5735)
2 RP-18 F254S(0.25 mm, Merck)E 72} A-8-3} %1t}
NMR spectrum< JEOL INM-ECP 500('H, 500 MHz; “C,
125 MHz)&, ESI-MS+= API-2000 spectrometers A-8-31<
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gel column chromatography(CC)ell <] 3}<] CH,Cl,-MeOH
(40:1—>20:1—8: 1) §&8M=E F8(Fr. 1~6)0E
Ak, Fr. 1(157.0 mgyS MeOH-H,0(40% — 50%)S 458
2 3= YMC gel CCE A 33HE 1(6.0 mgye &
2]3kAth EtOAc 7H-4-(29.4 g)E silica gel CColl 2|5}t
CH,CL,-MeOH(8:1—4:1)& & 8m2 9 (Fr. 1~7)&
Z YF3Ath Fr. 2(100.0 mg)E ©HA] MeOH-H,0(40% —
50%—60%)E & E &&= sh= YMC gel CCell
olste] 7ol AR-E(Fr. 21~27) 02 WSt Fr. 23(30.0
mg)> MeOH-H,0(30%) 8872 3= YMC gel CC
2 AAsl] 3HE 2(2.3 me)E LAT}. Fr. 3(457.0 mg)S
MeOH-H,0(30% — 50% — 70%) &3-87i& §&8v|= 3}
£ YMC gel CColl o]ato] 3}3H& 3(200.0 mg)# 5(11.7
mgye LA Fr. 4273.0 mgy= CH,CL,-MeOH(12:1)S &
Z8vl 2 3= silica gel CCE AAIEIA 313 7(47.1 mg)
< FE8 . Fr. 5(1.3 g5 CH,ClL,-MeOH-H,0(9:1:0.1
—6:1:0.1—>4:1:0.1)% &8 =2 3t silica gel CCE &
sled 5709 AEE(Fr. 51~55)S LUt o] F Fr. 54
(117.0 mg)E CH,CL,-MeOH-H,0(6:1:0.1)2 &80 = 3}
£ Sephadex LH-20 CCE A A8t 3}3HE 6(47.8 mg)
AAt. Fr. 6(1.2 g)& CH,Cl,-MeOH-H,0(8:1:0.1 >
6:1:0.1—>3:1:0.1)2 =8| Z 3 Sephadex LH-20 CC
= 53alo] 7le] AEZ(Fr. 61~65)22 oM, Fr. 62
(184.0 mgys CH,CL,-MeOH-H,0(8:1:0.1)% =82 3}
= silica gel CCE gA|sto] 3}9HE 8(116.0 mg)S -3t
ATk Fr. 65(580.0 mg)E= CH,Cl,-MeOH-H,0(5:1:0.1 —
3:1:0.1) &8 =2 3= silica gel CCE 831 57)
o] AE3 (Fr. 651~655)C. 2 39T} Fr. 653(70.0 mg)e
Al MeOH-H,0(30%)s &8V = sl= YMC gel CCE
A st BFHE 4(42.6 mg)S AUt

7-Hydroxy-6-methoxycoumarin (Scopoletin) (1) -
Amorphous powder; (-)-ESI-MS: m/z 191 [M-H]; 'H-
NMR (500 MHz, Acetone-d;) 6: 7.85 (1H, d, J=9.6 Hz,
H-4), 7.15 (1H, s, H-5), 6.77 (1H, s, H-8), 6.15 (1H, d,
J=9.6 Hz, H-3), 3.85 (3H, s, OMe); “C-NMR (125 MHz,
Acetone-d,) 8: 161.3 (C-2), 109.3 (C-3), 144.4 (C-4),
111.1 (C-4a), 112.0 (C-5), 150.2 (C-6), 145.6 (C-7), 102.8
(C-8), 151.4 (C-8a), 55.9 (C-9, OCH,).

p-Hydroxybenzaldehyde (2) — Amorphous powder; (-)
-ESI-MS: m/z 121 [M-H]; '"H-NMR (500 MHz, Acetone-
d)) &: 7.76 (2H, d, J=8.7Hz, H-2, 6), 6.97 (2H, d, J=8.7
Hz, H-3, 5); "C-NMR (125 MHz, Acetone-d,) &: 129.3
(C-1), 132.1 (C-2, 6), 115.8 (C-3, 5), 163.5 (C-4), 190.6
(C=0).

Methyl gallate (3) — Amorphous powder; (-)-ESI-MS:
m/z 183 [M-HJ; 'H-NMR (500 MHz, Acetone-d,) &: 7.10
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Table I. "C-NMR data of compounds 5-8

No. 5 6 7 8
2 146.1 157.2 157.1 157.1
3 1359 133.7 133.8 134.3
4 175.7 179.0 178.5 178.2
5 161.5 162.2 161.4 161.5
6 98.3 98.8 99.0 98.9
7 164.1 164.4 164.7 164.7
8 93.6 93.8 94.1 94.0
9 157.0 157.2 158.0 157.8
10 103.3 104.6 104.4 104.4
I' 123.0 122.0 121.4 121.3
2 114.9 115.8 131.0 1313
3 145.0 145.0 115.6 115.2
4 147.5 148.4 160.1 160.4
5! 115.4 115.6 115.6 115.2
6' 120.6 121.7 131.0 131.3
" 108.3 108.5 103.2
2" 81.5 81.9 74.4
3" 78.1 77.1 76.6
4" 88.6 86.8 69.8
5" 61.9 60.9 76.9
6" 613

(2H, s, H-2, 6), 3.77 (3H, s, OMe); "C-NMR (125 MHz,
Acetone-d,) 8: 121.0 (C-1), 109.0 (C-2, 6), 1452 (C-3, 5),
137.9 (C-4), 166.4 (C=0), 51.1 (OCH,).

Gallic acid (4) — Amorphous powder; (-)-ESI-MS: m/z
169 [M-H] ; 'H-NMR (500 MHz, DMSO-d,) &: 6.91 (2H,
s, H-2, 6); "C-NMR (125 MHz, DMSO-d,) &: 121.2 (C-
1), 109.3 (C-2, 6), 146.0 (C-3, 5), 138.5 (C-4), 168.1
(C=0).

Quercetin (5) — Amorphous powder; (-)-ESI-MS: m/z
301 [M-H]; 'H-NMR (500 MHz, Acetone-d,) 8: 7.82
(1H, d, J=2.3 Hz, H-2"), 7.69 (1H, dd, J=8.6, 2.3 Hz, H-
6), 6.98 (1H, d, J=8.6 Hz, H-5"), 6.51 (1H, d, J=1.4 Hz,
H-8), 6.25 (1H, d, J=1.4 Hz, H-6); "C-NMR (125 MHz,
Acetone-d;) : see Table 1.

Quercetin 3-O-a-L-arabinofuranoside (Avicularin)
(6) — Amorphous powder; (-)-ESI-MS: m/z 433 [M-H];
'H-NMR (500 MHz, Acetone-d) &: 7.72 (1H, d, J=1.8
Hz, H-2"), 7.56 (1H, dd, J=8.4, 1.8 Hz, H-6'), 6.99 (1H,
d, J=8.4 Hz, H-5"), 6.50 (1H, d, J=1.4 Hz, H-8), 6.27
(1H, d, J=1.4 Hz, H-6), 5.48 (1H, brs, H-1"), 429 (1H,
brs, H-5"), 3.59-4.10 (m, sugar-H); "C-NMR (125 MHz,
Acetone-d;) : see Table I

Kaempferol 3-O-a-L-arabinofuranoside (Juglanin)
(7) — Amorphous powder; (-)-ESI-MS: m/z 417 [M-HJ;
'"H-NMR (500 MHz, Acetone-d;) 5: 7.95 (2H, d, J=8.4
Hz, H-2, 6, 6.94 (2H, d, J=8.4 Hz, H-3", 5'), 6.44 (1H, d,
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Fig. 1. Chemical structures of compounds 1-8.

J=14Hz, H-8), 621 (1H, d, J=1.4 Hz, H-6), 5.42 (1H,
brs, H-1"), 4.30 (1H, d, J=2.8 Hz, H-5"), 3.40-3.95 (m,
sugar-H); BC-NMR (125 MHz, Acetone-d;):see Table 1.

Kaempferol 3-O-B-D-glucopyranoside (Astragaline)
(8) — Amorphous powder; (-)-ESI-MS: m/z 447 [M-H];
'H-NMR (500 MHz, Acetone-d,) &: 8.07 (2H, d, J=8.7
Hz, H-2', 6"), 6.93 (2H, d, J=8.7 Hz, H-3', 5), 6.47 (1H,
d, J=1.8 Hz, H-8), 6.23 (1H, d, J=1.8 Hz, H-6), 5.21
(1H, d, J=7.8 Hz, H-1"); "C-NMR (125 MHz, Acetone-
dg) : see Table I
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SRIE 1= WMARTEA (-)-ESI-MS spectrum®] m/z 191
[M-H[ ®l 4] molecular ion peakES #28 4 1Tt 'H-
NMR spectrum®l| 4] & 6.15 (1H, d, J=9.6 Hz), 7.85 (1H,
d, J=9.6 HzpPl|A] coumarinol] 7|Q18R= 3H 3} 4H 2] A&
1 peak; § 7.15 (1H, s)} 6.77 (1H, s)° A& coumarin®]
sH It 81 Bl £33} protonES TS 4 U

TS § 3.85 (3H, s)°N A methoxy groupe] EAE 21
4= glth. PC-NMR spectrumelX1E & 145.6914 oxygenated
carbon & § 55.99|4 methoxy group] &S gelg &
At} Edol| B H datast ¥wdt A3 7-hydroxy-
6-methoxycoumarin (scopoletin)®-Z 574 3}3 T},

3ME 2= WMAIRIEA (-)-ESI-MS spectrum®] m/z 121
[M-H| ° 4] molecular ion peakS #2384 1Tt 'H-
NMR spectrum®l| A& § 7.763} 6.97°1 4= 2+2zF 2HE- 2
doublet (J=8.7 Hz) signals & o+ JUASE=E 1, 2, 4
23} benzened}HEE 24Ut PC-NMR spectrumolA]
= 8 190.6°14+= aldehyde®ll 71913}= carbon signal®] ¥
AL, § 163.5014 A7t AFFE sp® carbon signal 2
8 132.1, 129.3, 115.8914] YER= signalse] #HE=low
2 B30 BuE datast ¥wd A" p-hydroxybenzal-
dehyde® 5733t}

33HE 3= WAREEA (-)-ESI-MS spectrum®] m/z 183
[M-H] ol 4] molecular ion peakE #2& 4 th. 'H-
NMR spectrum®l| 4] = aromatic region®] & 7.10 (2H, s)°l|
Ay galloyl®l] 7]¢13}+= proton3} & 3.77 (3H, s)°lA
methoxy group®ll 71218F= protong #23 4 gIgie}. Pe-
NMR spectrum|A1i= aromatic region®] § 109.0 % 145.29]]
A 271%-2] 738t carbon signalse] 5F o2 FAE T,
8 166.49] acidic carbonyl signal 2 & 121.0 2 137.99]
quarternary carbon®] 2= O F&lo)] B ¥ datas} B
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23 A" methyl gallate® £783HAT}.

SRRIE 4= WARLEA (-)-ESI-MS spectrum] m/z 169
[M-H] ]/ﬂ molecular ion peakS ##3 5 ATt 'H-
NMR spectrum & 2 58 #231H 315&E 33 FAFsHY
methoxy groupell 7]918K= protonS &S = ¢idie}. PC-
NMR data®} %8 o] B ¥ data®} ¥ s 27>
gallic acid= 5733t}

SRIE 5= SARUEA (-)-ESI-MS spectrum®] m/z 301
[M-H] ol 4] molecular ion peakS #23 4= JJth. 'H-
NMR spectrumel] & 7.82 (1H, d, J=23 Hz), 8 7.69 (1H,
dd, J=8.6, 23 Hz), 8 6.98 (1H, d, J=8.6 Hz)¢] proton-&
717} flavonoid®] 3'9} 4'91x17}F 218+ B-ring?] 2, 6'9} 5
9] proton®Z F4315.0H, § 6.51 (1H, d, J=1.4 Hz)2} &
6.25 (1H, d, J=1.4 Hz)®] proton signal 5, 7-dioxy-
genated flavonoid A ring2] 8H3} 64 $1X]9] proton® &
A3ttt "C-NMR spectrumol| A= 157 €49 chemical
shifts 3o B ¥ datast Bl gt 23" quercetin®. &
“gakiet.

SRR 6= SFAEHEZA (-)-ESI-MS spectrum®] m/z 433
[M-H] 7} YeRtaL ol afdshe 72wt wj = ek
53 718 x5t} 'H-NMR spectrumel| 4] & 7.82 (1H,
d, J=2.3 Hz), § 5.48°] 4] anomeric proton®] broad gt
single signal® YEh = 02 Hol 1l To] a 9= 4
gl S & < Ao PC-NMR spectrumol A= §
108.3914 anomeric carbon, § 81.5, 78.1, 88.6, 61.9114 Z}
z} Jehes Aoz Hol A%t TS arabinosedS & F
UATE. o] AHE T3l 710 HiE datas} H]
2§ A quercetin 3-0-a-L-arabinofuranoside
(avicularin)® 5743ttt

IRIE 7= SRR (-)-ESI-MS spectrum®] m/z 417
[M-H] 4] molecular ion peakES #23 4 1t 'H-
NMR spectrum®l| Al & 7.95 (2H, d, J=8.4 Hz) & 6.94
(2H, d, J=8.4 Hz)<| proton signal®] doublet>Z X Z
coupling 33 o™, § 6.44 (1H, d, J=1.4 Hz)Z} 6.21
(1H, d, J=1.4 HzPX:= meta-couplingdls= proton signal®]
#AE) 0™ o= kaempferol moiety® 4 I o}, T
3 § 5.42 (1H, brs)ol| 4] anomeric proton & § 3.40-4.30
F-2olA] 2] 71E} proton signalsE 25} T). Anomeric
proton®] broad 3t single signal® VEREZ 17l]9] Fo] o
=z Agsta S & F dYen PC-NMR spectrum
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H) 58k A kaempferol 3-O-a-L-arabinofuranoside
(Juglanin)i AT
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9S4 4 AT PC-NMR spectrumell A= § 103.29]]
Ay anomeric carbon®| signal@} § 74.4, 76.6, 69.8, 76.9,
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lor
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