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A new lactone from Euscaphis konishii
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Abstract: Objective To study the chemical constituents of Euscaphis konishii. Methods The chemical constituents from 95% EtOH
extract of the stems of E. konishii were isolated by repeated chromatograph with silica gel, Sephadex LH-20 and semi-preparative
RP-HPLC. The structure of the separated chemical components was identified by modern spectroscopy identification. Results Eight
compounds were isolated from the ethyl acetate fraction of 95% EtOH extract of E. konishii, and identified as 4
(R)-(4'-hydroxybenzoyl) dihydrofuran-2(3H)-one (1), 6-hydroxymellein (2), euscapholide (3), dehydrovomifoliol (4), ethyl gallate (5),
tetraketide (6), p-hydroxybenzoic acid (7) and nicotinic acid (8). Conclusion Except for compounds 3 and 6, they are all isolated for
the first time in this genus, and all compounds are isolated for the first time in this plant. Among them, compound 1 is a new compound
named konieuscaphide.
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M TN TR IS 300 hm?, Y5
F BB ARBH — E T 5 5 B A 25 PR
MR SR AT, B, REHLZR T R
2 13 I R LI 47 B RS RS B A B T B 0
PEM. BN E G B RS R R AR 2R 50 MG
Y, BFE=mE BRI ARRERIELS,
VR A AE FT IR 7E (3R b, Akt 5 O T A R 1
2z A AT IR TE, WAL S 95% CREFEHY)
IBEFR CBE AL B33 8 MEEH, 7% EN
A(R)-(4'- ¥ 2 2K B BE)- — S Wk R -2(3H)- B [4(R)-
(4’-hydroxybenzoyl) dihydrofuran-2(3H)-one, 1].
6-hydroxymellein (2). euscapholide (3). E&fEnt:
% 3K (dehydrovomifoliol, 4). W& TR LBk
(ethyl gallate, 5). tetraketide (6). XJ¥FFIEIKHR
(p-hydroxybenzoic acid, 7)+ MHHHFER (nicotinic acid,
8. HAbEW 1 Eih &, i  NE s
WElE. BRA6EY 3 fil e, HARAEWINE IR MIZ
JE o> B R AT TN B B AR AR B R T
K5 H 2 BE BB AR .
1 UESHR
1.1 Y88

Waters W2695-QDA. 1= 24 AH €2 1% 43 - 5 1 Bk
A CGEERFFE AR CPA225D T4 K
V(2R RLEEACER LA IR A F]D; BS-100A
B USRS (Rl i AEs T A IRAFD;
WRR & s CEB I g ALAL 8 W 4 BR 2 7)) s
BS-214D M7 RF (EZ ARSI A R A
A]); LC-20AP il £ A S HORAH (i A (H A By
HIR/AT); Bruker AV400 (400 MHz) #%REFEHRIX
(fEEATE 7w AFD: Agilent 6520 B3 35 X
(L EZHICRHE A F]D; Nicolet impact 5700 74 {8 §
AR LT AN A (EERE A,
1.2

Sephadex LH-20 #Ef% (E[EIEHHBESAF );
GF254 HEEIERER (F Rigre b THIRAHED;
PRP-512A #ifJlg CAL I SRARM IR s AE ik fic (FF
B TAHRAF); YMC-Pack ODS-A il 7
SRR (250 mmX 10 mm, 5 um, HZA YMC
/~7)]); Diamonsil Cig 70T AR EIERE (150 mm X
4.6 mm, 5 pm, JERTEERFEARARD; HEL.
I, AR B, BERR CBE (PR TH
RAFD; MilgHEE. 2K (BRwAF)D; 10%6

fg-hE (R CIL 7)),

5] o6 B A9 HERE S T 2016 4F 11 H, REAMERE =
BT VA I 2 [ B IS A P A B 4~ 5 SFAERSR &
A S AR PR OK 2P 252 o A0 R 4 04 465 58 AR Tk i R
FSKE & 1R 4 B #9 kG Euscaphis konishii Hayata. Jign
FRA (No. 20161105) FRF4@ & R MK AP -
SREH 2 TR RFE M R . FECRERTEDE. BT
w40 Him, RAFEH
2 RERSSE

T 00 [ U5 B A A S 2 KA 10 kg, T 80 L 95%
CIEEIHEE 3 %, BHR 3 h, SRR STS &
BEIZE 670 go Sk LR KU A MTEE . BER
ClE. CEEREEL, oy R B EE AL . EEER L
AL LR, IUBSIR LR HAL (150 g) &Rk
(50~75 pm) FEEE, —&HFE-HEE (100 : 0. 50 -
1.30:1.20:1. 10:1. 5:1. 1:1. 0:100)
WRURER BEBEE, 4331 16 M Fr. 1~16. Fr. 5 (6.0
g), £ PRP WRH (LS, 10%. 30%. 60%-
95% LR HOHATBEML, 193] 5 NS> (Fr. 5.1~
5.5), Fr. 5.2 (128 mg) Z#4% HPLC 4iifk (Cis,
30% F I, AAFRIA B 8.0 mL/min, KlVEK: 225 nm)
B2 AW 2 (4.7 mg) 13 (10.6 mg). Fr. 5.3 (300
mg) % Sephadex LH-20 At i DL B4 736 i 43
2, WEEYy, i TLC /A IE, 5383 A4
(Fr. 5.3.1~5.3.3), Fr. 5.3.3 (200 mg) Z&:#4% HPLC
aifl, (Cis, 50%HEE, MAFAAE 8.0 mL/min, Fill
B 210 nmD 13 2L 5 1 (2.8 mg) 14 (3.0 mg)-
Fr.9 (2.5 ¢g) %4 PRP WIEHECIE/0 B, 10%. 30%.
60%- 95% LERAWGHATHENL, 153] 5 My (Fr.
9.1~9.5), Fr. 9.3 (120 mg) &l % HPLC 4fift. (Cis,
20%ZJE, AR E 8.0 mL/min, &K 210 nm)
BEEY 5 (3.5mg) 16 (6.5mg). Fr.10 (2.2
g) % Sephadex LH-20 A {43 DLW BEREAT B i 70 &5
WAy, 8T TLC A& 9, 531 8 NMH 4 (Fr.
10.1~10.8), Fr. 10.7 (190 mg) £l # HPLC 4fifk
(Ciss 34%HEE, ABUAE 8.0 mL/min, FI¥E K
210 nm) BEMLAEY 7 (6.0mg) F18 (8.4mg),

3 SHEE

&) 1: TLEMRY AL, @it HR-ESI-MS
m/z: 207.065 25 [M-+H]" (it514 207.065 19), #f
AL GRS 7 TRy 206, HEWL &5 T3
N CiiH104, AEFIER 7. IR i B RNz E
YA (1774, 1669 cm™), % (3229 cm™),
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'H-NMR (400 MHz, DMSO-ds) i, 7E{K3% X
HHL 4 AN AEFTTEAE S 0u 7.87 (2H, d, J = 8.8 Hz),
6.87 (2H, d, J= 8.8 Hz), HA A1) AA'BB 7324
ik, HEMZ L5 R P AR 2R EE HONS AR f7AE 2
MEHREEGES, HP 1 AN ERTFE [6n 457
(1H,t,J=8.4 Hz) F14.29 (1H, dd, J=5.2, 8.4 Hz)].
BC-NMR (100 MHz, DMSO-ds)~ DEPT } HSQC #2
NEWEWE 11 AMfES, Hd, 4 AFk 24
AL 1A o, B-AHIFIEREE (6c 195.9) F1 1 AMEREBKR
£ (0c 176.2)], 2 NEHEE, 5 /MNKHE [4 ) sp?
F=Ak dc 131.3 (CHX2) A1 115.6 (CHX2), 14 sp’
ZRAt 6c 41.2]6

ZAE YT 4 el i — Pl 'H-"H
COSY. HMBC. HSQC #f7#iiE. 'H-'H COSY %
(B 1) &R, H-3F1H-5[on 6.87 (2H, d, J = 8.8
Hz)] 5 H-2'#1 H-6' [ou 7.87 (2H, d, J = 8.8 Hz)] #H
X 7E HMBC i (B 1) 1, H-2'(6u 7.87) 5 C-4'
(0c 163.1), C-7" (6c 195.9) #H=%, H-5' (on 6.87) 5
C-1' (6c 126.2) M2, WIHAIEZRFFmELE M, HXHL
HRFEAL. 'H-"H COSY % (& 1D &R, H-3 (O
2.84,2.69). H-4 (0n 4.47). H-5 (du 4.57,4.29) #HIX
FHIE; 75 HMBC % (B 2) 1, H-3 (61 2.84,2.69) 5
C-2 (dc 1762) MK, H-4 (ou 447) 5 C-7' (dc
195.9), H-5 (du 4.57, 4.29) 5 C-3 (6c 30.8), C-2 (6c
176.2) AH%, WESE 1 ANHICHNERIA S5 E
I, thEw1 JFE SRR 1 TR,

— 'H-'HCOSY

~— HMBC

E1 {L&41 X8 HMBC, 'H-'H COSY XX FHEH
Fig. 1  Structure and key HMBC and 'H-'H COSY

correlations of compound 1

&1t C-4 BA T, HAREE foci
AP\ X AR AT CD #HTHIE. (L& 1
) CD 578 [hmax (Ag) 206 (+ 0.205)] (& 2),
I, C-4 et RUY, AR36 18 H ECD 177
EE— IR E Y 1 E@é@m@iﬂ, Kl TD-DFT

T3 V5 B0 AT A RO AR R AT R 1F S B, A R
B3LYP/6-31G (d, p) 4 /K F# %, it %: f
B3LYP/6-31G (d, p) FEZH/K ) 30 MK S,

) R ¥ 55208 CD A —5 (K 2), é%i:ﬁﬁm,
WEY 1 58N 4R)-(4-FIEFFE) S PLR-2
(3H)-li, % Scifinder HIRFERR, HELEY 1
NHEY, A NE VR ISH AR, TH-NMR
BC-NMR i HE W, (& 1.
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Fig.2 CD and ECD spectra of compound 1

&Y 2. Ry (&), 7R
Ci10H1004, ESI-MS m/z: 193 [M—H] ", "H-NMR (400
MHz, DMSO-d) 6: 11.13 (1H, s, 8-OH), 6.24 (1H, d,
J =2.0 Hz, H-5), 6.18 (1H, d, J = 2.4 Hz, H-7), 4.68
(1H, m, H-3), 2.92 (1H, m, H-4a), 2.80 (1H, m, H-4b),
1.38 (3H, s, 3-CH3); '*C-NMR (100 MHz, DMSO-ds)
5:169.5 (C-1), 164.5 (C-6), 163.4 (C-8), 142.3 (C-4a),
106.8 (C-5), 100.9 (C-7), 100.1 (C-8a), 75.4 (C-3),
33.8 (C-4), 20.3 (3-CHz). LA_E i #hds 5 C ki i
FA—5, e A 2 4 6-hydroxymellein.

&Y 3. ey (&), 7N
CsH1203, ESI-MS m/z: 157 [M+H]", 'H-NMR (400
MHz, DMSO-de) 6: 6.91 (1H, m, H-4), 6.02 (1H, d,
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#£1 1LEYAY 'TH-NMR (400 MHz, DMSO-ds). 3C-NMR
(100 MHz, DMSO-ds) HI%#E

Table 1 'H-NMR (400 MHz, DMSO-ds) and 3C-NMR (100
MHz, DMSO-ds) data of compound 1

730 Ou dc
2 176.2
3 2.69 (1H, dd, J=6.0, 15.2 Hz, H-8b)  30.8
2.84 (1H, dd, J=9.2, 15.2 Hz, H-8a)
4 4.47 (1H, m) 412
5 429 (1H, dd, J=5.2,8.4 Hz, H-11b)  69.3
4.57 (1H, t, J = 8.4 Hz, H-11a)
i 126.2
2'6' 7.87 (2H, d, J= 8.8 Hz) 131.3
35 6.87 (2H, d, J= 8.8 Hz) 115.6
4 163.1
7 195.9

J = 92 Hz, H-3), 464 (1H, m, H-6), 4.07 (1H, m,
H-8),2.41 (2H, m, H-5), 2.02 (1H, dt, J= 6.6, 14.2 Hz,
H-7), 1.77 (1H, dt, J= 4.4, 14.2 Hz, H-1), 1.26 (3H, d,
J =62 Hz, H-9); *C-NMR (100 MHz, DMSO-ds) ¢:
164.2 (C-1), 145.4 (C-6), 121.1 (C-5), 77.1 (C-3), 65.1
(C-8), 43.6 (C-4), 29.4 (C-7), 23.6 (C-9). LA it
5 SCHROE A -, MEENEY 3R
euscapholide.

wEY 4. oWk (FED, 51Xk
Ci13H 1303, ESI-MS m/z: 223 [M+H]". '"H-NMR (400
MHz, DMSO-ds) 6: 6.89 (1H, d, J = 16.0 Hz, H-7),
6.27 (1H, d, J = 15.6 Hz, H-8), 5.86 (1H, m, H-4),
2.63 (1H, m, H-2a), 2.26 (3H, s, H-10), 2.15 (1H, d,
J = 16.8 Hz, H-2b), 1.88 (3H, s, H-13), 0.95 (3H, s,
H-11), 091 (3H, s, H-12); BC-NMR (100 MHz,
DMSO-ds) J: 198.3 (C-9), 197.1 (C-3), 161.7 (C-5),
147.2 (C-7), 130.5 (C-8), 126.6 (C-4), 78.2 (C-6), 49.3
(C-2), 41.2 (C-1), 27.3 (10-CH3), 24.2 (12-CH3), 23.2
(11-CH3), 18.6 (13-CH3). PA_EJ iEX0dE 5 Sk HRoE
AR, s e B 4 R F A B SRR

&) 5: FEmRCEED, 73§28 CoH100s,
ESI-MS m/z: 199 [M~+H]"; 'H-NMR (400 MHz,
DMSO-ds) J: 6.94 (2H, s, H-2, 6), 4.20 (2H, q, J = 6.8
Hz, -CH»), 1.28 (3H, s, -CH3); *C-NMR (100 MHz,
DMSO-ds) 6: 168.6 (C-7), 146.5 (C-3, 5), 146.5 (C-4,
6), 139.7 (C-4), 121.8 (C-1), 110.0 (C-2, 6), 61.7

(-CH>), 14.6 (CH3)o LA Lyl $d 5 Sk i FE A
— 8B, WG 5 NE B TR .

E 6: FOMRY (FED, 47N
CsH1203, ESI-MS m/z: 197 [M~+H]". "H-NMR (400
MHz, DMSO-ds) J: 4.88 (1H, q, J = 2.0, H-6), 4.35
(1H, brs, H-4), 3.93 (1H, m, H-8), 2.89 (1H, s, H-3a),
2.77 (1H, dd, J = 2.0, 19.2 Hz, H-3b), 1.93 (1H, m),
1.55 (1H, dt, J= 2.2, 18.4 Hz, H-7b), 1.22 (3H, d, J =
6.0 Hz, H-9); *C-NMR (100 MHz, DMSO-ds) ¢:
169.5 (C-2), 72.6 (C-6), 65.3 (C-4), 61.4 (C-8), 38.1
(C-7), 36.1 (C-3), 28.7 (C-5), 21.3 (C-9). LA kit ¥
P 5 CikoE — 20, M e A 6 O tetraketide.

&Y 7. BEWRY (RED, 51X R
C7Hs03, ESI-MS m/z: 139 [M-+H]", 'H-NMR (400
MHz, DMSO-ds) d: 12.37 (1H, brs, COOH), 10.22
(1H, brs, OH), 7.78 (2H, d, J = 8.8 Hz, H-3, 5), 6.78
(2H, d, J = 8.8 Hz, H-2, 6); "*C-NMR (100 MHz,
DMSO-ds) : 167.2 (-COOH), 161.6 (C-1), 131.6
(C-2, 6), 115.2 (C-3, 5), 121.4 (C-4). LA Lyt ¥E 5
SCHRAROE B AR — D), WS AL E ) T KRR
TR

&Y 8: Ak (HEE), 71NN
C7HsNOy, ESI-MS m/z: 136 [M~+H]". 'H-NMR (400
MHz, DMSO-ds) §: 9.07 (1H, d, J = 2.0 Hz, H-2),
8.78 (1H, dd, J = 1.6, 4.8 Hz, H-5), 8.26 (1H, dt, J =
8.0, 1.6 Hz, H-4), 7.54 (1H, dd, J = 8.0, 4.8 Hz, H-6);
BC-NMR (100 MHz, DMSO-ds) 6: 166.3 (C-7), 152.2
(C-6), 149.8 (C-2), 137.8 (C-4), 127.3 (C-3), 123.8
(C-5)o A Bl Bt 5 SOkl 1 e AR — 2100, s
EEY) 8 NIHIRR -

SE R
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