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Two new components from root of Panax notoginseng
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Abstract: Objective To study the chemical constituents of the dried roots of Sanqi [Panax notoginseng (Burk.) F. H. Chen]. Methods
The separation of the components was carried out using macroporous adsorbent resin, silica gel column, C18 reversed-phase silica gel
column, and Sephadex LH-20 gel. The structures were identified by physicochemical properties and spectroscopic data. Results
Eleven compounds were isolated from 70% ethanol extract of dried roots of P. notoginseng, including five terpenoids, three pyranones,
one furanone, one phenolic glycoside and one other. Their structures were identified as (S)-2-ethyl-6-hydroxy-7-methoxyphthalide-6-
a-L-thamnosyl-(1—6)-B-D-glucopyranoside (1), A¥)-(Z)-(R)-6-(1-hydroxyhextyl)-4-methoxy-2(5H)-pyranone (2), 6-(1-hydroxypentyl)- 4-
methoxy-2(5H)-pyranone (3), 6-(1-hydroxyhextyl)-5-hydroxy-3-methoxy-2(5H)-pyranone (4), aromadendrane-4B,10a-diol (5),
isodauc-6-ene-108,14-diol (6), 1B,6a-dihydroxyeudesma-4(15)-ene (7), nitidumine D (8), nitidumine C (9), 5-(1-hydroxyheptyl)-3-
methoxy-2(5H)-furanone (10), 3 £-5-methoxy-6-hydroxy-6-methyl-3-hepten-2-one (11), respectively. Conclusion Compounds 1 and
2 are new compounds and named as panaphthaloside and panapyranone, respectively. Compounds 6, 8, 9 and 11 were isolated from P.

notoginseng for the first time.

YEs BHA: 2024-01-24
BEEWH: sMAr LA TE; P EBAEEFFEQHI{RMSTE (2021390); Bualuang ASEAN Chair Professor Research Grand, & [H
fEZ RN BFE (1998—), 5, (EEMLHIE, EEMFTTAIIMSERS . E-mail: giuzijian@mail.kib.ac.cn
«BIEMEE: S (1976—), 5, WA, FERTAEMBIIVEYEERE . MW 85 N . E-mail: xhcai@mail.kib.ac.cn
o (1979, L, Wit FEMNFHMWHRF RS, E-mail: Lei. Xiao@infinitus-int.com



« 2504 -

20245E 4 H $B55% $ 8 Chinese Traditional and Herbal Drugs 2024 April Vol. 55 No. 8
i3 P

Key words: Panax notoginseng (Burk.) F. H. Chen; phenolic glycoside; pyranones; terpenoids; panaphthaloside; panapyranone;

isodauc-6-ene-10p,14-diol; nitidumine D

=& Panax notoginseng (Burk.) F. H. Chen N F.
INEIAZ B 25 Y, 25 T 9 FE TR AR AR =S,
FE AT SIS, =Bk B
PRIR, HAF. B2, BEIDRAIEMALH . HMiE
S, RIT AT I E W, seAhh, = ER T AR
VR, A OREEDIRE, WM TR IRNSREEFR. =-th
BHEH. 2. . P B AR, 2ER
LR ABAERA Sy, Al MR MR 2 K
KB HET, AR=EHFR TR R N
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( panaphthaloside , 1) . = -t . ¥ Wt W A

(panapyranone; 2)- 6-(1-f23% % Hk)-4- FH 5 -2 (5 H)-
Mt W B [6-(1-hydroxypentyl)-4-methoxy-2(5H)-
pyranone, 3]. 6-(1-F2 4k O Jk)-5- 58 5k -3- H 4 2k -
2(5H)- WL Mg B [6-(1-hydroxyhextyl)-5-hydroxy-3-
methoxy-2(5H)-pyranone, 4]+ 4pB,100-7F A ==kt %
(aromadendrane-4f,10a-diol, 5). F#HZE | -6-/-
10B,14- % (isodauc-6-ene-10pB,14-diol, 6). 4(15)-
¥ 45 -1B,60- — I [1B,6a-dihydroxyeudesma-4(15)-
ene, 7] WHI%HHE D (nitidumine D, 8). W§H%FHi
C(nitidumine C, 9). 5-(1-¥23& i 3% )-3-H A -2 (5 H) -
BE M B [5-(1-hydroxyheptyl)-3-methoxy-2(5H)-
furanone, 10]. 3E-5-F 5 JE-6-F23-6-H -3 P fs-
2-ff] (3E-5-methoxy-6-hydroxy-6-methyl-3-hepten-2-
one, 11). HALEY 1. 2 NEHEY, ildn 4
=L R =L AR . LAY 64 8. 9.
11 N E RN ZEY o B3] 25 W 1.

1 &Y 1~11 B 5N

Fig. 1 Chemical structures of compounds 1—11
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=-hZM T 2022 4F 10 A HLRK (hED H
FRAFSEAL, S MNP ERAREZICREEZEEN
TR ANZEIEY) =& P. notoginseng (Burk.) F. H.
Chen [ F#AR . % R4 (SQ20201012) 17T TR
W CHED FIRAH .
2 FHiE

B =BT 6.0 kg, H 4 (BRI HN
70%ZBE KR, $REL 10 %, WUERL 28, BE
28 K I B AR VM, 5K Beid 270 g« MR 4%
80% LBEEBEMLA) 932 g MO ERFR ZBEHE A 21 go
¥ 80% LB BE Bt — B R AR (3, L=
FE-FIEE (401 301, 20 1. 10 D) NRaiies
FE Ve 2 2 Fr. A~O. #ii%r Fr. B (3 g) 4 ODS
IS, DU EE-KBRFEBEME (30 © 100100 :
0) 3 Fi4 Fr. B-1~B-13. 34> Fr. B-3 £ Sephadex
LH-20 f#F i CHED oy )5, i 8 m g
AR, 30%~45% . -7K (0.05% D H# (8.0
mL/min) BEEEBEARIED 2 (9.9 mg, =494
min). 3 (23mg, ®R=26.2min). 5 (17.6 mg, k=
36.4min). 10 (7.0mg, %rR=>53.0min). %" Fr. B-
4 %¢ Sephadex LH-20 3l (HEE) 4r8)E, @it
et B E R 3, 35%~50% 2 5-7K (0.05% H
%) ¥R (8.0 mL/min) BHFELEMAREMLEY 6 (4.1
mg, ®k=19.4min). 7 (2.8 mg, &r=21.8 min), 8 (27
mg, r=38.6min)\ 9 (11.2mg, ®r=243min). i
/3 Fr. B-5 & Sephadex LH-20 A4l (HEE) 75
Jei, I S R S RO AR B, 45%~60%H) 4
E-7K (0.05%[1 FER) YA (8.0 mL/min) #f B e i
BEMEY 4 (3.9 mg, ®=23.7 min). ¥4 Fr. H
(20 g) %4 ODS FEMiEIr By, DL EE- /KB B2 3
(10 : 100100 : 0) 15 F#i 4> Fr. H-1~H-10. %4
Fr. H-4 % Sephadex LH-20 #: & il () /35,
T 3 2 ] 4 R e RO B, 10%-25% 1 21 - 7K

(0.05%1) 2 ) 757 (8.0 mL/min) £6 B ¥ i 15 214k
A1 (3.4mg, ®R=369min). i Fr. K (40 g)
2 ODS H:filsres, DAFEE-/KBAFEBEN (35 :
100—100 : 0) 13 E%i 4 Fr. K-1~K-10, 7% Fr. K-
7 4 Sephadex LH-20 i (HEE) 455, @il
) 26 Y RO 63, 15%~25% 2 fiE-7K (0.05%
FIR) ¥ (8.0 mL/min) FHFEVEMAEMLEY 11
(2.7mg, ®=21.3min),
3 ST

EW 1. HEOTEMHAR: [a])-95.4° (¢ 0.10,
CH;0H); UV A% (nm): 208.5 (5.35) , 232.0 (4.73)
300.0 (4.32); HR#4E &4 HE B (HR-ESI-MS) mi/z
561.182 7 [M+HCOO]~ (i+5i1H 561.181 9), #hwH:
5 ¥ XN CuHnOi . ¥ PC-NMR (125 MHz,
CD;OD) #1 DEPT #HIiib 5906 3 AL, Hr 1
AR 2 MIEHSE; 13 MRFISE, Hd2 /4N
WU FIRIREES RAMEEE S AR, A 1 MR
BRIERR (Oc 170.3). HE¥E 'TH-NMR (500 MHz, CD;OD)
WA LAHIWHZIL S E 2 AN 094, 1, =74
Hz). (1.17,d,J=6.2Hz) {558 1 NHEIE (4.06,s)
155 (R D, 454 H M BC-NMR &) on4.91 (1H,
d,J=17.6Hz, H-1"), 466 (1H, d, J= 1.5 Hz, H-1") 1 ¢
1033 (C-1'), 1022 (C-1") {55, niZWEwH 2
FPESREAFAE . BC-NMR #EH 6¢ 103.3 (C-1',d). 75.0(C-
2',d). 78.1(C-3',d). 71.5(C-4,d). 77.1(C-5",d). 67.9
(C-6',1) 155 5% EEE IR 0 RS A — 30, 1 oc
102.2(C-1",d). 72.4(C-2",d). 72.2(C-3",d). 73.9(C-
4" d). 69.8 (C-5",d). 18.0 (C-6",q) 1555 MZhizE
IR A A — S, fiE 'H-"H COSY 1% (B 2)
FIFHZE ou 0.94 (3H, H-10)/04 1.76 #12.11 (% 1H, H-
9)/015.42 (1H, H-2) #H5¢, AILUE CioH3-CoHa-CoH-
FrBt: 017.20 (1H, H-4) 16y 7.58 (1H, H-5) 4%, A]
DA€ -CaH-CsH- 1 B #R4% HMBC 3 (& 2) 1 6
4.06 (3H, OMe) 5 oc 150.1 (C-7) #H3%, WJLAWhE
OMe (¢ 63.0) #ETE C-7 L5 6u4.91 (1H,H-1") 5 oc
151.2(C-6) AHK, AT DA€ Hil & B T8 70 C-6 fir;
[AH, 6n4.66 (1H,H-1") 5 6c67.9(C-6") #H5E, AILL
e SRZSHIEE IR IR C-1" 5 &L C-6'H1iE .
HRHE 8 2 B I LR on 4.91 (J = 7.6 Hz) 1A 4L
HISCHERESARE (I ELBL, WRE N B-HI & bE:  BRAHEEE )i
Bk 0u4.66 (J= 1.5 Hz) {HAH AR SCRRERE I LLE,
AN o-FRZEHECL, ARAEA G 1 1D 2R SCTT
DI S m s (B 2), HZEIEERE. A



2506 *

20245E 4 H $B55% $ 8 Chinese Traditional and Herbal Drugs 2024 April Vol. 55 No. 8
i3 P

£1 1L&%1 70289 'TH-.NMR (500 MHz, CD;0D) 701 13C-NMR (125 MHz, CD;0D) #{iE
Table1 'H-NMR (500 MHz, CD3OD) and '3*C-NMR (125 MHz, CD30D) spectral data for compounds 1 and 2

1 2
A
on oc on oc
1 170.3,C
2 5.42 (dd,J=17.0,4.1 Hz) 82.9,CH 170.4,C
3 147.0,C 5.17 (s) 90.3, CH
4 7.20 (d,J=8.3 Hz) 118.2, CH 176.0,C
5 7.58 (d,J=8.3 Hz) 126.5, CH 2.51 (overlapped) 33.1, CH2
6 151.2,C 4.46 (m) 77.5,CH
7 150.1,C 2.43 (overlapped) 33.0, CHz
8 119.6,C 5.40 (ddt,J=10.7, 7.5, 1.5 Hz) 123.5,CH
9 1.76 (m), 2.11 (m) 28.7, CHz 5.58 (ddt, J=10.7, 7.5, 1.4 Hz) 136.3, CH
10 0.94 (t,J=7.4 Hz) 8.9, CHs 2.09 (pd, J=17.5,1.4 Hz) 21.6, CH2
11 0.98 (t,J=7.5Hz) 14.4, CH3
1 491(d,J=17.6 Hz) 103.3, CH
2! 3.50 (overlapped) 75.0, CH
3’ 3.45 (overlapped) 78.1, CH
4 3.36 (overlapped) 71.5,CH
5 3.52 (overlapped) 77.1,CH
6’ 3.60 (overlapped), 3.99 (dd, J=10.9, 1.7 Hz) 67.9, CH2
1" 4.66 (d, J=1.5 Hz) 102.2, CH
2" 3.63 (overlapped) 72.4, CH
3" 3.76 (dd, J=3.3, 1.6 Hz) 72.2, CH
4" 3.34 (overlapped) 73.9, CH
5" 3.58 (overlapped) 69.8, CH
6" 1.17 (d, J= 6.2 Hz) 18.0, CHs
OMe 4.06 (s) 63.0, CHs 3.79 (s) 57.0, CHs
(0}
O O E E (6]
HO /3 fifo A0 o So” <
HO OH OH (@)
1 2
TN
— 'H-'HCOSY H C HMBC

B2 k&% 17028EE HMBC # 'H-'H COSY #H%
Fig. 2 Key HMBC and 'H-'H COSY correlations for compounds 1 and 2

TR A 1 AR, SRECE kAT
HHIJ7EE [B3LYP/6-31G (d, p), MeOH] 157 2 ]
REMAH TS CD 3, 143515 Sl CD
BT (3D, IESHZEY) C-2 AXHATLR S
P . SHHR AR R EY 1 ARFGE T HT
HW, N =L

aEY 2. EEMARY; [a]d -74.5° (¢ 0.08,
CH;OH); UV AN (nm): 230.0 (4.85) , 203.0 (4.72);

PRI 751 20 #4571 (HR-ESI-MS) m/z 219.099 6 [M+
Na]*GHH54E 219.099 7), #f E H 41308 CiiHi605.
& 13C-NMR (125 MHz, CD;0D) #l1 DEPT 3] LA
FIML GE 2 AN, Hi 1 AR ERE, 34
TR, 4 NIRHEE, o 2 AN R0 ik 2,
RAINEEA 2 N GR Do 1R 'TH-NMR (500
MHz, CDs;OD) &+ a] LWz EA 1 Ak
on0.98 3H,t,J=7.5Hz) {55 1 MHEIH 04 3.79
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... Exptl. ECD of 1
— Caled. ECD of 25-1
41 . ~ ~ Caled. ECD of 2R-1

Ag/(L-mol -em™)

200 250 300 350 400
Alnm
3 &1 MITEXYE ECD EiE
Fig. 3 Calculated and experimental ECD spectra of

compound 1

(3H, s) 155 . HRE 'H-"H COSY i (& 2) [~
T 0y 0.98 (H-11, 3H)/0y 2.09 (H-10, 2H)/J1 5.58
(H-9, 1H)/0u 5.40 (H-8, 1H)/0x 2.43 (H-7, 2H)/dn 4.46
(H-6, 1H)/0y 2.51 (H-5, 2H) AH%, W LAHHE CiiHs-
C10H,-CoH-CsH-C7H,-C6H-CsHa- i Bt AR $ HMBC %
(2> BIAHRPERTDAAINT on 3.79 (3H, OMe) 5 dc
176.0 (C-4) #2%, ATLAME C-4 A HEHE; ou 5.17
(1H,H-3) 5 6c170.4(C-2)~ 5c176.0(C-4) #H>%, #E
M Co-C3-Cy HIE . AW 2 MISREE4EMI SN 2
B, I —4E R0 AR REECHE T DA LT 4
Fo XU E 2 NERREE L (J=10.7Hz) g
NIRAA R Ak, ZA A EE (o)
-745°%) S5 EKXEFR -FHBHLEY R-6(-
hydroxyhextyl)-4-methoxy-2(5H)-pyranone ([o] 5 -97.4°)
— 51, B DA I EY) C-6 N R /8. SR
FERR, (a2 WAHiay, i h=tcMH
ML R

&Y 3: LEMHIRYY; ESI-MS m/z: 221 [M+
Na]’, 419 [2M+Na]*, #iE 720N C1iHis0s;
IH-NMR (400 MHz, CDs0D) ¢: 5.17 (1H, s, H-3), 4.42
(1H, m, H-6), 3.78 (3H, s, 4-OCH3), 2.52 (1H, m, H-
5a), 2.42 (1H, dd, J=17.2, 4.2 Hz, H-5b), 1.74 (1H, m,
H-7a), 1.67 (1H, m, H-7b), 1.52 (1H, overlapped, H-
8a), 1.42 (1H, overlapped, H-8b), 1.34 (2H, overlapped,
H-9), 1.35 (2H, overlapped, H-10), 0.92 3H, t, J= 6.9
Hz, H-11); BC-NMR (125 MHz, CD;0D) ¢: 176.2 (C-
4), 170.6 (C-2), 90.3 (C-3), 77.9 (C-6), 57.0 (4-OCH3),
35.6 (C-7), 33.8 (C-5), 32.7 (C-9), 25.7 (C-8), 23.6 (C-
10), 14.4 (C-11). | IR%H 5 TRk F A& — g o,

B AN 3 4 6-(1-F22 i k)-4-F A E-2(S H) -t
WRE i«

& 4: wEITEMH AR ESI-MS m/z: 251
[M + Na]*, 479 [2M +Na]*, #fiE H 5 F XN
C12H2004; 'H-NMR (400 MHz, CD;0D) ¢: 5.78 (1H,
d, J = 3.8 Hz, H-4), 4.24 (1H, m, H-6), 4.22 (1H, dd,
J=6.7,3.9 Hz, H-5), 3.67 (3H, s, 3-OCH3), 1.66 (2H,
m, H-7), 143 (2H, overlapped, H-9), 1.37 (2H,
overlapped, H-11), 1.33 (2H, overlapped, H-8), 1.31
(2H, overlapped, H-10), 0.91 (3H, t, /= 6.5 Hz, H-12);
BC-NMR (125 MHz, CD;OD) §: 162.5 (C-2), 145.7
(C-3), 113.7 (C-4), 85.3 (C-6), 66.7 (C-5), 56.1 (3-
OCH3), 33.1 (C-7), 32.8 (C-10), 30.1 (C-9), 26.2 (C-8),
23.6 (C-11), 14.4 (C-12). R ¥dE 5 CHRiRiE A
— 30O, HE G 4 N 6-(1-Fdk O Hk)-5-FRdk-3-
4 FE-2(S H)-ML T

a5 LOEHIRG S (FED; EI-MS m/z:
238 [M]", #fiE H 7+ XN CisHas02; 'H-NMR (500
MHz, CD;0D) é: 1.86 (1H, m, H-1), 1.79 (1H, m, H-
8a), 1.76 (1H, m, H-9a), 1.73 (1H, m, H-2a), 1.67 (1H,
m, H-3a), 1.65 (1H, m, H-2b), 1.60 (1H, m, H-9b), 1.55
(1H, m, H-3b), 1.21 (3H, s, H-14), 1.14 (1H, s, H-15),
1.04 (3H, s, H-12), 1.03 (3H, s, H-13), 1.00 (1H,
overlapped, H-8b), 0.61 (3H, ddd, J=11.2,9.5, 6.1 Hz,
H-7), 0.44 (1H, dd, J = 10.9, 9.5 Hz, H-6); '3C-NMR
(125 MHz, CD;0D) ¢: 81.1 (C-4), 75.7 (C-10), 57.7 (C-
1), 49.0 (C-5), 45.4 (C-9), 42.0 (C-3), 30.1 (C-6), 29.1
(C-12), 27.8 (C-7), 24.9 (C-2), 24.3 (C-14), 21.1 (C-8),
20.6 (C-11), 20.1 (C-15), 16.7 (C-13). &%k 5
BRI TE B A —E, WhE G 5 4B,100-F K22
ST

e 6: TLEMHPIRYI; EI-MS m/z: 238 [M],
fi € H 4 F 0N CisHa02: 'H-NMR (500 MHz,
CD;0D) 6: 5.35 (1H, d, J = 4.5 Hz, H-6), 3.95 (2H, s,
H-14), 3.41 (1H, dd, J=10.6, 5.8 Hz, H-10), 2.14 (1H,
m, H-9a), 2.03 (1H, m, H-8a), 1.74 (1H, m, H-9b), 1.68
(1H, m, H-8b), 1.54 (1H, m, H-5), 1.46 (1H, m, H-2a),
1.37 (1H, m, H-3a), 1.32 (1H, m, H-4), 1.20 (1H, m, H-
11), 1.14 (1H, m, H-2b), 1.03 (1H, m, H-3b), 0.96 (3H,
s, H-15), 0.91 (3H, d, J = 2.3 Hz, H-12), 0.90 (3H, d,
J =22 Hz, H-13); '3C-NMR (125 MHz, CD;0D) §:
139.5 (C-7), 131.8 (C-6), 77.2 (C-10), 67.2 (C-14),57.3
(C-4), 52.9 (C-5), 47.5 (C-1), 41.0 (C-2), 34.6 (C-11),
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28.8 (C-9),28.4 (C-8),26.1 (C-3),22.6 (C-12), 20.5 (C-
13), 20.3 (C-15). iR 5 SRk B A — 350,
WEEY) 6 e h-6-4i-10B,14- 1%

twaEw 7. AtEBAR; EL-MS m/z: 238
M]*, W€ 22T RN CisHuO2; 'H-NMR (500
MHz, CD;OD) §: 4.94 (1H, d, J = 1.2 Hz, H-15a), 4.73
(1H, d,J= 1.0 Hz, H-15b), 3.63 (1H, m, H-6), 3.44 (1H,
dd,J=11.5, 4.8 Hz, H-1),2.25 (1H, dd, J=7.0, 1.5 Hz,
H-8a), 2.05 (1H, td, J = 13.4, 5.1 Hz, H-3a), 1.94 (1H,
dd, J = 12.6, 2.9 Hz, H-9a), 1.78 (1H, m, H-7), 1.72
(1H,d,J=10.1 Hz, H-5), 1.23 (1H, m, H-11), .11 (1H,
td, J=12.8, 3.4 Hz, H-8b), 0.95 (3H, d, J= 7.1 Hz, H-
13), 0.85 (3H, d, J= 7.0 Hz, H-12), 0.68 (3H, s, H-14);
BC-NMR (125 MHz, CD;OD) &: 146.7 (C-4), 108.8
(C-15), 79.8 (C-1), 68.0 (C-6), 56.5 (C-5), 51.7 (C-7),
43.0 (C-10),37.5 (C-9), 36.4 (C-3), 32.9 (C-2), 26.9 (C-
11), 21.7 (C-12), 19.3 (C-8), 16.3 (C-13), 12.2 (C-14).
IR HERE S SRR E R A, e A T N
4(15)-FHH5-1B,60- .

tEY) 8: TLEMRY); EL-MS m/z: 238 [M]*,
ffi & H 4y 13X~ CisHa602; 'H-NMR (400 MHz,
CD;0D) 6: 5.60 (1H, m, J= 2.6 Hz, H-7), 3.27 (1H, dd,
J=11.6,3.7 Hz, H-2), 2.43 (1H, m, H-5), 2.04 (1H, m,
H-8), 1.68 (2H, overlapped, H-9), 1.58 (2H, overlapped,
H-4), 1.57 (2H, overlapped, H-10), 1.15 (3H, s, H-13),
1.14 (3H, s, H-12), 1.17 (3H, s, H-15), 1.07 (3H, s, H-
14); 13BC-NMR (125 MHz, CD;OD) d: 149.3 (C-5),
125.4 (C-6), 78.7 (C-1), 74.0 (C-11), 47.1 (C-7), 41.3
(C-10), 40.2 (C-4), 36.2 (C-9), 32.1 (C-3), 27.4 (C-13),
27.2 (C-2), 27.1 (C-12), 22.7 (C-15), 21.7 (C-14), 21.2
(C-8) A% 5 Sk B A —FY, g &
V) 8 NPHIRIETHK Do

WED9: FEMRYY; EI-MS m/z: 238 [M]',
i 2 H 7 XN CisHae02; 'H-NMR (400 MHz,
CD;0D) 6: 5.80 (1H, s, H-5), 3.92 (2H, s, H-15), 2.20
(1H, m, H-11), 1.79 (1H, m, H-6), 1.27 (IH,
overlapped, H-1), 1.08 (3H, s, H-14), 1.05 (1H,
overlapped, H-7), 0.94 (3H, d, /= 6.9 Hz, H-12), 0.80
(3H, d, J = 6.9 Hz, H-13); BC-NMR (125 MHz,
CD;0D) J: 139.5 (C-3), 124.3 (C-4), 72.9 (C-9), 67.4
(C-15), 51.2 (C-10), 48.1 (C-6), 42.9 (C-8), 40.9 (C-5),
27.5(C-2),27.2 (C-11),23.5 (C-1),22.9 (C-7),21.9 (C-
12), 20.5 (C-14), 15.5 (C-13). iR¥dRE 5 SCokRE

FEAR—EGU0, B G 9 PR THI AR C o
AW 10: TLEMRY); ESI-MS m/z: 251 [M+

Na]*, #i € H 731 20N C12H2004; 'H-NMR (400 MHz,

CD;0D) §: 6.40 (1H, d, J= 3.0 Hz, H-4), 4.88 (1H, dd,

J=4.4,2.0 Hz, H-5), 3.81 (3H, s, 3-OCH3), 3.72 (1H,

m, H-6), 1.32 (2H, overlapped, H-11), 1.31 (2H,

overlapped, H-10), 0.90 (3H, t,J= 6.9 Hz, H-12); 3C-

NMR (125 MHz, CD;0D) ¢: 169.8 (C-2), 149.0 (C-3),

115.8 (C-4), 83.4 (C-5), 72.5 (C-6), 58.6 (3-OCH3),

33.9(C-7), 33.0 (C-10), 30.3 (C-8), 26.8 (C-9), 23.7 (C-

11), 14.4 (C-12). FIR%UE 5 SCHRHRE B A — 5o,

e EY 10 A 5-(1-FR 3 PERL)-3-F A H-2(5H)-

URUETER
LAY 11: TLEMPIRY); ESI-MS m/z: 195 [M+

Na]*, #ffi & H 4T N CoH1603; 'TH-NMR (400 MHz,

CD;0D) ¢: 6.81 (1H, dd, J = 16.2, 6.5 Hz, H-4), 6.25

(1H,d,J=17.3 Hz, H-3), 3.58 (1H, dd, /= 6.5, 1.2 Hz,

H-5),3.34 (3H, s, 5-OCH3), 2.30 (3H, s, H-1), 1.18 (3H,

s, H-70), 1.14 (3H, s, H-7B); 3C-NMR (125 MHz,

CD;0OD) §: 200.8 (C-2), 146.1 (C-4), 133.9 (C-3), 89.2

(C-5), 73.3 (C-6), 58.5 (5-OCH3), 27.0 (C-1), 26.2 (C-

7a),25.4 (C-78). il % 5 SCkiRaE B A — 30,

e a1 8 3E-5-F A RE-6-F5 7L -6-FH -3¢

F5-2- M o

4 it
SRR E =B S AR R RO e BB

i e, BE. AHLR . 205, AN =LT 8

MW E A2 11 N ERENEY, MR

JoR A VS B IR A A SRR E, e T EATRIAL

by, AFE S ANESL 3 AL R 1 ANPEE

B2 1 ANy 2R 1 AN HAR AL G, ik

Y2 NEAEY, thEW 6. 8. 9 11 A

RMZHEF 3 BR8] A RAANFES 7%

VB 2 S5 R SR AL, 08 Jia 2 () 24 BE 22 it e 4 4t

T A
FBAR FAVEHFRARGEARZFR

%30k

[11 57k, £3X& =tLAERER [J]. HAREHE
K FEZIARAL, 2010, 12(2): 271-276.

[2]1 #leks, £k, 2B, & =BEd 1 AR Z
RN S BAF [J]. P HRIZ, 2022, 53(19): 5945-
5954.

[8]1 EMSE, wInt, PR, & =L et



20245E 4 H $B55% $ 8 Chinese Traditional and Herbal Drugs 2024 April Vol. 55 No. 8
g P

* 2509 °

(4]

(5]

(6]

FERESL [J]. ThEZ, 2014, 45(17): 2564-2570.

Chulia A J, Garcia J, Mariotte A M. Nouveau glycoside de
phtalide chez Gentiana pedicellata [J]. J Nat Prod, 1986,
49(3): 514-516.

Lacroix D, Prado S, Kamoga D, et al. Structure and in vitro
antiparasitic activity of constituents of Citropsis articulata
root bark [J]. J Nat Prod, 2011, 74(10): 2286-2289.

Shang J H, Qiao Y J, Zhu H T, et al. Discovery of
nontriterpenoids from the rot roots of Panax notoginseng
with cytotoxicity and their molecular docking study and
experimental validation [J]. RSC Adv, 2023, 13(16):
11037-11043.

(7]

(8]

(9]

[10]

[11]

KUFE, ANV, FIRE, S5 PR RLAE L 2R AL 2 BT
7 [J]. HHEZY, 2019, 50(5): 1049-1054.
Cao S G, Hou Y P, Brodie P, er al. Antiproliferative
compounds of Cyphostemma greveana from a Madagascar
dry forest [J]. Chem Biodivers, 2011, 8(4): 643-650.
BNKE, RAER, BIEMN, . ELIMER TR
[J]. H¥Zy, 2021, 52(13): 3804-3809.
QinF,LiM S, LiJ J, et al. Four new sesquiterpenoids from
Zanthoxylum nitidum [J]. Chem Biodivers, 2022, 19(7):
€202200449.
A, LEE, Bz, . AR5 [J].
RIRF=WR 58 5T K, 2013, 25(6): 729-732.

[Friesmit £ LAF]



