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A new isocoumarin isolated from flower buds of Panax notoginseng
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Abstract: Objective To study the non-saponin chemical constituents of the flower buds of Panax notoginseng and evaluate their
antioxidant and anti-inflammatory activities. Methods The extraction was performed by refluxing with 65% aqueous ethanol,
followed by successive liquid-liquid extraction with petroleum ether, ethyl acetate (EtOAc) and n-butanol. The compounds were
isolated and purified using RP-18, silica gel, MCI gel CHP20P, Sephadex LH-20 column chromatography and semi-preparative liquid
chromatography. Structural identification was carried out by comprehensive analysis of nuclear magnetic resonance (NMR)
spectroscopy, high-resolution mass spectrometry (HR-MS), ultraviolet (UV) spectroscopy, and computational electronic circular
dichroism (ECD) spectroscopy. Some purified compounds were evaluated for preliminary antioxidant activity and anti-inflammatory
activity. Results A total of seven non-saponin components were isolated from the EtOAc fraction of P. notoginseng flower buds,
including one isocoumarin (1), four simple phenols (2—S5), and two loliolides (6, 7), were obtained from the EtOAc fraction. These
were identified as isocoumarin F1 (1), ferulic acid (2), evofolin A (3), p-hydroxybenzoic acid (4), 4-hydroxybenzaldehyde (5), (+)-
epiloliolide (6), and (—)-loliolide (7), respectively. Conclusion All compounds (1—7) were isolated from P. notoginseng for the first
time. Of which, compound 1 is a new isocoumarin and named isocoumarin F1, while compound 2 exhibited obvious DPPH radical

scavenging ability.
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Fig.1 Chemical structures of compounds 1—7
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#1 & 189 'H- 70 BC-NMR ##E (600/150 MHz, DMSO-ds)
Table 1 'H-and '*C-NMR data of compound 1 (600/150 MHz, DMSO-ds)

[ DA oc OH A oc OH
1 167.6 8 1114 7.11(d,J=7.9Hz2z)
3 67.5 3.93 (m) 9 1131
4 83.0 5.31(d, J = 4.6 H) 10 150.3
5 157.9 11 18.1 1.04 (d, J=6.4 Hz)
6 115.1 7.18(d, 3= 7.9 Hz) OCHs 55.7 3.89 (s)
7 136.3 7.68 (t, J=7.9 Hz) OH 5.27 (brs)

R 3 MHEMEN N EEES on 7.68 (1H, t, J =
7.9 Hz, H-7), 7.18,7.11 (#% 1H, d,J= 7.9 Hz, H-6, 8),
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a2 BtER M AR, ESI-MS m/z: 193
IM—H], 13N CioH100s, AEFEH 6. H-
NMR (600 MHz, CD;0D) 6: 7.58 (1H, d, J = 15.8 Hz,
H-7), 7.18 (1H, d, J = 1.8 Hz, H-2), 7.06 (1H, dd, J =
8.2, 1.8 Hz, H-6), 6.81 (1H, d, J = 8.2 Hz, H-5), 6.32
(1H, d, J = 15.8 Hz, H-8), 3.89 (3H, s, -OCH3); 3C-
NMR (125 MHz, CD;0D) d: 171.4 (C-9), 150.4 (C-4),
149.4 (C-3), 146.6 (C-7), 127.9 (C-1), 116.5 (C-8),
115.7 (C-5), 124.0 (C-6), 111.6 (C-2), 56.4 (-OCH3).
DL 5 ko — 3003, BUS A 2 N

a3 AETEER AR, ESI-MS m/z: 195
IM—H], 13N CioH1204, AEFEHR 5. H-
NMR (600 MHz, CD;OD) ¢: 7.56 (1H, d, J = 8.8 Hz,
H-6), 7.56 (1H, s, H-2), 6.87 (1H, d, J = 8.8 Hz, H-5),
5.17 (H, q, J= 6.9 Hz, H-8), 3.90 (3H, s, -OCH3), 1.40
(3H, d, J = 6.9 Hz, CH3-9); '3C-NMR (125 MHz,
CD;0D) §: 202.1 (C-7), 153.8 (C-3), 149.4 (C-4),
127.6 (C-1), 125.2 (C-6), 116.1 (C-5), 112.5 (C-2), 70.1
(C-8), 56.6 (-OCH3), 22.30 (CH3-9). LA ¥ 5 ik
E 0, WS e EY) 3 N evofolin A

e 4. BETERKMAK, ESIMS m/z: 137
[M—H], #4730 CHOs, AEAEN 5. H-
NMR (600 MHz, CD;OD) J: 7.86 (2H, d, J = 8.6 Hz,
H-2, 6), 6.81 (2H, d, J = 8.6 Hz, H-3, 5); 3*C-NMR
(125 MHz, CD;0D) 6: 170.8 (C-7), 163.0 (C-4), 133.0
(C-2, 6), 123.2 (C-1), 116.0 (C-3, 5). LA E%¥E 5
BRI IE— 2], WMUS BG4 R EIR R .

&Y s: R & (HEE, ESI-MS m/z:
121 [M—H], T 3XA CHe02 AHFIE N 5.
'H-NMR (600 MHz, CD;0D) §: 9.76 (1H, s, H-7), 7.78
(2H, dd, J= 8.6, 1.6 Hz, H-2, 6), 6.90 (2H, dd, J = 8.6,
1.6 Hz, H-3, 5); 3C-NMR (125 MHz, CD;0D) §: 193.0
(C-7), 165.4 (C-4), 133.6 (C-2, 6), 130.4 (C-1), 117.0
(C-3,5). UL R%ds 5 scukikiE —slo), S et
Y58 4 ER R,

& 6. mOERA & (HEE, ESI-MS m/z:
197 [M+H]", TN CuHi60s, AEFIEN 4.
'H-NMR (600 MHz, CD;0D) §: 5.78 (1H, s, H-3), 4.11
(1H, m, H-6), 2.46(1H, ddd, J = 11.7, 4.0, 2.2 Hz, H-
7a), 2.00 (1H, ddd, J = 13.1, 4.1, 2.3 Hz, H-5a), 1.59
(3H, s, CH3-8), 1.42 (1H, t, J = 11.6 Hz, H-7B), 1.31
(3H, s, CH3-9), 1.28 (3H, s, CH3-10), 1.27 (1H, d, J =

9.8 Hz, H-5B); 3C-NMR (125 MHz, CD;0D) d: 183.9
(C-3a), 173.9 (C-2), 113.7 (C-3), 88.5 (C-7a), 65.2 (C-
6), 50.7 (C-5), 49.4 (C-7), 36.2 (C-4), 30.3 (CH3-8),
25.8 (9-CH3), 25.3 (10-CH3). HJ i 5 CkifoE
—#0, WS EEY) 6 N EE RN,

&) 7. EEEDIRG & (FEE, ESI-MS m/z:
197 [M+H]", 13 N CiuHis05, AEFIEA 4.
IH-NMR (600 MHz, CD;0D) §: 5.75 (1H, s, H-3), 4.22
(1H, m, H-6), 2.42 (1H, dt, J= 13.5, 2.4 Hz, H-50), 2.01
(1H, dt, J = 14.5, 2.7 Hz, H-70), 1.76 (3H, s, CH3-10),
1.74 (1H, dd, J= 14.5, 3.6 Hz, H-5B), 1.54 (1H, dd, J =
14.3, 3.6 Hz, H-7B), 1.47 (3H, s, CH3-8), 1.28 (3H, s,
CH3-9); BC-NMR (125 MHz, CDs;OD) ¢: 185.7 (C-
3a), 174.4 (C-2), 113.3 (C-3), 88.9 (C-7a), 67.2 (C-6),
47.9 (C-5), 46.4 (C-7), 37.2 (C4), 31.1 (8-CH3), 27.4 (9-
CH3),26.9 (CH3-10). LA FEdR-5 SClfARoE —F8), #
YKRWEY T NEEZE NS
3.2 DPPH BRAEZMKREMMIK

DPPH [ 1575 BRE MRS R, 7£ 50
umol/L ¥R JE T, tb-&9 2 KB FLHA 5. () DPPH H
H L TERRIEME o BE— 2510 1Cs MIRSE RN (25.34+
0.30) pmol/L (% 2). & RIERLEY) 2 Bk
AT EATEE

F2 AW 2S5 IKIMTERIER

Table 2 In vitro antioxidant effects of compounds 2 and 5

WEY  WKE/(umol' LY JERRE/%  1Cso/(umol- LY
Trolox 25 75974031  12.25+0.10
2 50 66.03+2.56  25.34+0.30
5 50 476+1.12 -

3.3 NO & HmsE TN

KH Griess VAN TAHAY) 1. 2 Al 5 %F LPS
7FH RAW264.7 4ifflih NO A2 . LA 50
umol/L WK FEHEAT /I, &5 R Tl &3 6 2
FANH R GIHIER <50%).
4 g

ARSI N =L AERE R B85 > S A AS 2] 7
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LMY AN 2 NN EY . K s
W1 B ANREERFL, WG 2~7 BINE IR
=L EAR. EiiE, =B R
BAFA, EEE MR RIE MRS . AHE TN
H AR R T S, it E 7=
BIERMZEZ R IEEVPIN S SRR, a2 A
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