2022 4£ 9 H Ok % September 2022

HaddE HoW Chinese Traditional Patent Medicine Vol. 44 No. 9
carmichaeli “Fu 7Zi” [J]. Chem Pharm Bull ( Tokyo) , 2012, [D]. B&EAS. PrEmBERIRY:, 2018.
60(1) ; 144-149. [16] % #, % {E —4E NOE NMR HAMH T3 B W ATEY
(117 kK, kR, £, 5. HPLC-MS iEBFFE)1 20 WISE R S5 BE ST (], Dk 3% 2% Z4 A8, 2015, 32(1).
HUER AR[ ], dbat P B2 R =224k, 2016, 95-104.
39(4): 298-303. (171 XO%, B4RF, a4, %. —4k NOESY 1 HOHAHA
[12]  Yin TP, Cai L, Fang H X, et al. Diterpenoid alkaloids from FARHE TR TEEA LRI [T]. Dk,
Aconitum vilmorinianum [ J |. Phytochemistry, 2015, 116. 2006, 23(1). 23-29.
314-319. (18] ZMR%F, W B, JKH, 5. —4 SEMDY FIjEfs A bx
[13] YinT P, Cai L, Li Y, et al. New alkaloids from Aconitum NOE 243 NMR B AR H T KA A W b S48 10 45/ iiF 5T
stapfianum [ J 1. Nat Prod Bioprospect, 2015, 5 (6): [J]. fezefyBsid, 2000, 13(3) . 312-320.
271-275. [19]  FHms, PEE, £ 8, % Bk AEwEs
[14] GaoF, LiYY, Wang D, et al. Diterpenoid alkaloids from the WAFsE[ 1], EZS, 2019, 30(22): 3096-3100.
Chinese traditional herbal “Fuzi” and their cyto-toxic activity [20] e WF, XL, far FF, S HZ Sk B kg
[J]. Molecules, 2012, 17(5): 5187-5194. YIRS RSE )], hEZG, 2019, 50(10); 2279-2284.

[15]  BUECEilee - Y2 FE . HT8E 5 Sk i ik A= Wy i i) AT 52

KXW EE N4 H Fusarium solani K E=R 53R

CEE, ZFHEM, FAx, HKRET, B BT
(RABFEHRFHFER, PHMTENRTHREALRE, FERETHREEREAERE, W
AR AP 611137)

WE. BY WRARB R NAER Fusarium solani fL2: 5, Fi&k  Fusarium solani £, T8 T 42 B R FHE
Sephadex LH-20, f#il#& HPLC #4750 BS4lifl, ARAEEILM: DL R B 50 5 BT b G v 4kl . &R Wh B4
25 MEEY ., & AW 1~17, 19~24 HEWNIZEFE R UER B R0,

KW . AMER,; NAER; Fusarium solani; 2EMIT; 472345 5E

FES5ES ., R284.1 XHEFRERD . A NERS. 1001-1528(2022)09-2866-08

doi: 10. 3969/]. issn. 1001-1528. 2022. 09. 021

Chemical constituents from endophytic fungus Fusarium solani of

Cordyceps sinensis

KUANG Qi-xuan, LI Qing-zhou, LEI Li-rong, GUO Da-le*, DENG Yun"
(State Key Laboratory of Southwestern Chinese Medicine Resource, Ministry of Education Key Laboratory for Standardization of Chinese Herbal Medicine ,
College of Pharmacy, Chengdu University of Traditional Chinese Medicine, Chengdu 611137, China)

ABSTRACT: AIM To study the chemical constituents from endophytic fungus Fusarium solani of Cordyceps
sinensis (Berk. ) Sacc. METHODS The ethyl acetate extract from Fusarium solani was isolated and purified by
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silica, Sephadex LH-20 and preparative HPLC, then the structures of obtained compounds were identified by

physicochemical properties and spectral data. RESULTS Twenty-five compounds were isolated and identified.
CONCLUSION Compounds 1-17, 19-24 are found from the secondary metabolites of this fungi for the first

time.

KEY WORDS: Cordyceps sinensis ( Berk. ) Sacc. ; endophytic fungus; Fusarium solani; chemical constituents;

isolation and identification

2 BRI A A R LR 4 JUELFRE Cordyceps
sinensis (Berk. ) Sacc. ZFA-7EBEH H Wls A R A
SRR BUPAR I TR AR, TR A
BE PRI AFEALC NG SR G TIRE, Hok
G RITEIm R 2, RTINS g | 181
YRER, WIMLARAE . FFRERED NARSE
FHASA ) HR ARG Y —RAEAbd ., R
B BUAPR AT, SO A HUR B P A IR
AR W B Ak 2 143 X6 2 A T 75D 24 FH s A A
B, FHRBENAMS, RIPFBEEFEAEAHEZEDY
-9 AL

WeJJWE Fusarium sp. 73] 12, HkAARE™
WIBU B AR, PO EE . 0 R A e AR
F. solani X} resibufogenin #1471 EW AL, 153 3 4~
R AP AL = IR E T F. solani
thr BRI B A BURIETER 6 B T R R AT A:
Y fusarins G~L'" s ISR ST WA B F. solani
rh o B A0 M EE PR KT B SRR AT A 2 R AT AR
YUy BB F. solani W43 A5 3 HT I M BR RDBLIR
MRl , B — KA EFm G .
ARG Fusarium sp. WERE =), F& T4
R B AR B AE A W A A AR I AR
Wl 2 H 7 5 ] TR s B 1A B TR T A
SRR ) o A
1 #

1SQ EC A PUMAT B35 (32 [E Thermo Fisher
AT} ); Ascend 700M A% W% I % P wk AL (1
Bruker A F] ) 5 AR HZ AT NP7000 ¥ AH €18
I TR DUFBALAFA BRA T ) 5 GF L, 2 AR
(FEEFEAET) ) AR EERKEG (L
HZEITARAT), LT, =AMk, PEE
(R B e A T4 IR 2 A, it 2020042203
2020042002, 2020051702) ; #BALK N .,

AWE T 2018 4 4 HRAHMNEEME,
ZERUER TP BE 2 R s A AR R M E N A I B
Cordyceps sinensis, MFTH A HUT Rrp 70 B4R 3 1 Bk
P BB, K5 168 rRNA %X 551 $2 28 1] NCBI

# GenBank & [H JF, 22 BLAST X}, 2N
Fusarium solani, {RAFT BUAR 1 B 2 K 2 2 24 B A=
il 25 5250 %
2 REENEH

WAL G B F. solani WPk 2 WK B 7 5 #2
Wl R R 36.26 g, 4 D101 K AL RS
MR oy IS, A5 B 2K AL 18. 68 g, 30% HH P
i 6.84 g, 60% W mE a8 AL 5.22 g, HY P &8 A
5.78 g, 60% HEEHR 4 Sephadex LH-20 4355, —
A bE-H B (50 £ 50) PEMG, i@ TLC, HPLC
ST A IHAR 5 A Fr. A~E,

Fr. A 28 C 8 SRR AR IS Z T,
FfE-7K (10 © 90 ~ 100 : 0) ¥, it TLC,
HPLC 43 M1 & 9F 135 9 A4 Fr. A, ~ A, 20l 4%
A HPLC 43 2§ 2lifb (&% &K 210, 254 nm),
Fr. A, Z2 WK (30 @ 70) Hl &Sk Ed 4
(3.5mg),

Fr. B £ C, 8, S RER PR @R Z T,
i EE-/K (5 :95~100 @ 0) &M, 3 TLC,
HPLC 43Mr & I3 8] 12 M5 Fr. B, ~B,,, Z&Hil#%
A HPLC 43 25 2lifb (&% &K 210, 254 nm),
Fr. B, Z&HEE-K (5:95) HI4&EEW 25 (1.0
mg), Fr.B, 2 B EEK (11 : 89, 1, = 26.32,
28.24 min) Hil#&SEE% 20 (0.7 mg) . 21 (0.8
mg), Fr.B, 2B IR (29 - 71, tp = 17.25,
18. 60 min) fHil&MALAY 11 (1.3 mg) . 12 (0.9
mg), Fr.B, 2 B EEK (25 © 75, 1, = 19.04,
34.59 min) HEMILEW 2 (8.0 mg), 16 (0.8
mg), LK FHEE-IK (32 : 68, 1, =17.99, 22.64
min) HEELEY 9 (2.6 mg). 3 (1.3 mg),
Fr. By ZHEE-K (40 : 60) il i3tk 5422 (0.7
mg); Fr.B, HEE-K (35 :65) #l4&5ka1
(1.5 mg),

Fr. C £ C,g SRR 1) REJE o AR i B 2T
FfE-7K (20 : 80~ 100 : 0) ¥, it TLC,
HPLC 43Mr & I3 8] 12 Mo Fr. €, ~C,,, 2%
A HPLC 43 2§ 2lifb (&% & 210, 254 nm),
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Fr.C, ZHEE-K (25:75) HI&EEE® 13 (1.6
mg), Fr.C, ZHEIKHZHEED 6 (5.3 mg) .
10 (1.0 mg), Fr.C, Z&HEE-K (22 :78) Hil&Ms
&S (0.7 mg) .

Fr. D & Cq S8R 1) A I P AR 8 35 4 )2 T
FfE-7K (20 : 80~ 100 : 0) ¥, it TLC,
HPLC 43 M1 & 9115 %] 8 A4 Fr. D, ~ Dy, 21l 4%
A HPLC 43 2§ 2lifb (A& i K 210, 254 nm),
Fr.D, & HEKH & MAEE% 17 (1.3 mg),
Fr.D, ZHEE-/K (40 : 60) &1L 18 (0.6
mg), Fr.D, £ H EEKH &5 L& 23 (0.8
mg) . 24 (0.7 mg),

Fr. E 2 C o SR ) I PRI e 1S A 2 7,
FfE-7K (20 : 80~ 100 : 0) ¥, it TLC,
HPLC 43Hr & 5138 10 Mo Fr. B, ~E,,, 24
Al HPLC 4 2§ 2lifk (A& K 210, 254 nm),
Fr. E, ZHEE-K (41 :59, 1,=38.46 min) fHl#&15
L&Y 15 (0.7 mg), Fr.Ey P ELIK (45 : 55,
tp = 30.28, 37.30 min) Wl & MHALEW 7 (1.8
mg) . 8 (2.9 mg), Fr.E; &HE-/K (35:65)
8L EW 14 (1.6 mg), Fr. E, & ELK (70 :
30) HIERIEAY 19 (0.6 mg),

3 GHERE

&Y 1. |6 E K, ESI-MS m/z: 227.1
[M+H]*,'"H-NMR (700 MHz, CD,0D) &: 4.52
(1H, dd, J=11.1, 6.5 Hz, H-6), 4.46 (1H, t,
J=4.4 Hz, H-8), 4.17 (1H, dd, J=7.1, 4.6 Hz,
H-3), 3.66 (1H, dd, J=12.8, 4.5 Hz, H-9a),
3.44 (1H, d, J=12.7, 1.5 Hz, H-9b), 2.28 (1H,
dd, J=13.3, 6.5 Hz, H-7a), 2.08 (1H, ddd, J=
13.2, 11.2, 4.3 Hz, H-7b), 1.93 (1H, m, H-
10a), 1.89 (1H, m, H-11), 1.50 (1H, ddd, J=
13.1, 7.7, 5.2 Hz, H-10b), 0.97 (3H, d, J=3.7
Hz, H-13), 0.95 (3H, d, J=3.5 Hz, H-12);"C-
NMR (175 MHz, CD,0D) &: 173.1 (C-5), 169.0
(C-2), 69.1 (C-8), 58.7 (C-6), 55.2 (C-3),
54.6 (C-9), 39.4 (C-10), 38.2 (C-7), 25.8 (C-
11), 23.3 (C-12), 22.2 (C-13), H3C#k [15]
RIEFA T, W -4 55 (L) -IzR-
(L) Se&IR .

k&Y 2. OB K, ESI-MS m/z: 211.1
[M+H]*,'"H-NMR (700 MHz, CD,0D) &: 4.26
(1H, dd, J=8.9, 6.9 Hz, H-9), 4.12 (1H, m, H-
6), 3.51 (2H, m, H-3), 2.30 (1H, m, H-5a),
2868

1.98~2.06 (2H, m, H-4a, 11), 1.86~1.96 (3H,
m, H-4b, 5b, 10a), 1.52 (1H, m, H-10b), 0.96
(3H, d, J=4.3 Hz, H-12), 0.95 (3H, d, J=4.1
Hz, H-13);”C-NMR (175 MHz, CD,0D) §: 172.8
(C-1), 168.9 (C-7), 60.3 (C-6), 54.6 (C-9),
46.4 (C-3),39.4 (C-10), 29.1 (C-5), 25.8 (C-
11),23.7 (C-4), 23.3 (C-12), 22.2 (C-13), 5
SCHR [16] fRIBFHEA —Z, MEE R (L) -l
BAM- (D) 2R

&Y 3. BB R, ESI-MS m/z: 21101
[M+H]*,'"H-NMR (700 MHz, CD,0OD) & 4.24
(1H, m, H-6), 3.68 (1H, dd, J=6.3, 0.9 Hz, H-
9),3.61 (1H, m, H-3a), 3.49 (1H, m, H-3b),
2.34 (1H, m, H-5b), 2.02 (1H, m, H-10), 1.90
(1H, m, H-5a), 1.60 (1H, m, H-11b), 1.22
(1H, m, H-11a), 1.00 (3H, d, J=6.9 Hz, H-
12), 0.95 (3H, t, J=7.4 Hz, H-13);"C-NMR
(175 MHz, CD,0D) &; 171.5 (C-7), 167.9 (C-
1), 63.5 (C-6), 59.7 (C-9), 46.8 (C-3), 40.9
(C-10), 30.3 (C-5), 26.1 (C-11), 22.9 (C-4),
15.7 (C-13), 11.6 (C-12), H3CEk [17] ol
A—, WIUEE RN (D) -HER- (L) -7
AR

&Y 4. BB K, ESI-MS m/z: 213.2
[M+H]*,'"H-NMR (700 MHz, CD,0OD) &: 3.94
(1H, ddd, J=9.2, 4.5, 1.2 Hz, H-6), 3.77 (1H,
dd, J=4.4, 1.2 Hz, H-3), 2.22 (1H, m, H-11),
1.87 (1H, m, H-7), 1.75 (1H, ddd, J=13.6,
9.1, 4.5 Hz, H-8a), 1.60 (1H, ddd, J=14.0,
9.2, 5.2 Hz, H-8b), 1.04 (3H, d, J=7.1 Hz, H-
9), 0.94 -0.99 (9H, m, H-10, H-12, H-13);"C-
NMR (175 MHz, CD,0D) &: 169.9 (C-5), 168.2
(C-2), 60.1 (C-3), 52.9 (C-6), 44.6 (C-7),
32.3 (C-11), 23.9 (C-8), 22.2 (C-13), 20.4 (C-
12), 17.9 (C-10), 16.4 (C-9), S53#k [18] 4Rk
EHA—F, WEE - (L) -FRAMR- (L) -
RN

&Y 5. B AR, ESI-MS m/z: 185.1
[M+H]*.,"H-NMR (700 MHz, CD,OD) 8. 4.03
(IH, qd, J=7.1, 1.5 Hz, H-3), 3.90 (1H, dd,
J=3.4,1.5Hz, H-6), 1.96 (1H, m, H-7), 1.52
(1H, m, H9a), 1.44 (3H, d, J=7.1 Hz, H-10),
1.25 (1H, m, H-9b), 1.02 (3H, d, J=7.1 Hz, H-
11), 0.95 (3H, t, J=7.4 Hz, H-8);”C-NMR
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(175 MHz, CD,0D) &; 171.2 (C-4), 169.2 (C-
1), 60.9 (C-6), 51.6 (C-3), 40.3 (C-7), 25.6
(C-9), 20.9 (C-11), 15.6 (C-8), 12.2 (C-10),
53CER [19] B FeAR —2, e WIR-Faa
FR-INZATR .

&Y 6. H O E K, ESI-MS m/z: 199. 1
[M+H]*,'"H-NMR (700 MHz, CD,0D) &: 3.83
(2H, m, H-2, H-5), 2.29 (2H, m, H-7, H-7"),
1.06 (6H, d, J=7.1 Hz, H-8, H-8"), 0.95 (6H,
d, J=6.9 Hz, H-9, H-9");”C-NMR (175 MHz,
CD,0D) 6: 170.2 (C-3, C-6), 61.2 (C-2, C-5),
33.2 (C-7, C-7'), 19.3 (C-8, C-8'), 17.8 (C-9,
C-9), 53k [20] REIEA—F, WIEEN3,
6- " SENIE-2, 5-TERAVREE,

k&Y 7. B 6 E K, ESI-MS m/z: 227.2
[M+H]",'"H-NMR (700 MHz, DMSO-d,) &: 8.15
(1H, d, J=2.7 Hz, 1-NH), 8.02 (1H, d, J=2.6
Hz, 4-NH), 3.76 (1H, ddd, J=8.6, 4.0, 1.3 Hz,
H-6), 3.68 (1H, m, H-3), 1.83 (2H, m, H-8,
11), 1.62 (1H, ddd, J=13.5, 8.7, 4.7 Hz, H-
7a), 1.45 (1H, m, H-7b), 1.42 (1H, m, H-12a)
1.17 (1H, m, H-12b), 0.91 (3H, d, J=7.0 Hz,
H-13), 0.88 (3H, d, J=6.7 Hz, H-9), 0.86 (3H,
d, J=6.5Hz, H-10), 0.85 (3H, d, J=7.4 Hz, H-
14) ;®C-NMR (175 MHz, DMSO-d,) &: 168.8 (C-
5), 167.3 (C-2), 59.3 (C-3), 52.8 (C-6), 44.1
(C-7), 38.7 (C-11), 24.8 (C-12), 24.0 (C-8),
23.6 (C-9), 22.2 (C-10), 15.63 (C-13), 12.25
(C-14), S53CHR [21] MiEFREA -3, WEEH
W- (L) -ZE M- (L) -FRER,

&Y 8. F @ E K, ESI-MS m/z: 261.2
[M+H]",'"H-NMR (700 MHz, DMSO-d,) &: 8.11
(1H, d, J=2.0 Hz, 1-NH), 7.88 (1H, d, J=2.1
Hz, 4-NH), 7.24 (2H, m, H-9, 13), 7.19 (3H,
m, H-10, 11, 12), 4.21 (1H, m, H-3), 3.58
(1H, m, H-6), 3.16 (1H, dd, J=13.5, 4.1 Hz,
H-7a), 2.85 (1H, dd, J=13.5, 5.1 Hz, H-7b),
1.40 (1H, m, H-14), 0.65 (2H, m, H-15), 0.55
(6H, m, H-16, 17);*C-NMR (175 MHz, DMSO-
dy) 8:166.4 (C-5), 166.3 (C-2), 136.3 (C-8),
130.4 (C-9. C-13), 127.9 (C-10. C-12), 126.5
(C-11), 58.7 (C-6), 55.0 (C-3), 37.8 (C-7),
37.6 (C-14), 23.1 (C-15), 14.4 (C-16), 11.8
(C-17), S3CHR [22] RIEREA -, e h

W- (D) -ANAMR- (L) -SreidR,

&Y 9. WA GE K, ESI-MS m/z: 241. 1
[M+Na]*,'"H-NMR (700 MHz, CD,0D) & 7.27
(2H, m, H-2", 6'), 7.22 (3H, m, H-4', 3", 5"),
4.31 (1H, m, H-2), 3.64 (1H, dd, J=4.6, 1.6
Hz, H-5), 3.23 (1H, dd, J=13.8, 5, 4 Hz, H-
6a), 3.03 (1H, dd, J=13.8, 4.7Hz, H-6b), 1.64
(1H, m, H-7), 0.79 (3H, d, J=7.0Hz, H-8),
0.43 (3H, J=6.8Hz, H-9)."C-NMR (175 MHz,
CD,0D) 6 167.9 (C-4), 135.7 (C-1"), 130. 1 (C-
2',6'), 128.2 (C-3', 5'), 126.8 (C-4'), 59.8
(C-5), 55.9 (C-2), 38.7 (C-6), 31.9 (C-7),
17.7 (C-8), 15.7 (C-9), 53CHk [23] A
— #, W % % N 2-isopropyl-5-phe-nylmethyl-
imidazolidinone-4-one

&Y 10, @A A, ESI-MS m/z: 245.1
[M+H]*,"H-NMR (700 MHz, CD,0D) &; 7.33~
7.28 (3H, m, H-3', H-4', H-5"), 7.18 (2H, m,
H-2', H-6"), 4.20 (1H, m, H-6), 3.54 (1H, m,
H-3b), 3.19 (1H, dd, J=13.7, 4.7 Hz, H-10b),
2.99 (1H, m, H-10a), 2.61 (1H, dd, J=10.7,
6.4 Hz, H-3a), 2.03 (1H, m, H-5a), 1.91 (1H,
m, H-5b), 1.64 (1H, m, H-4a), 1.33 (1H, m,
H-4b) ;®C-NMR (175 MHz, CD,0D) §: 171.3 (C-
1), 167.4 (C-7), 136.7 (C-1'), 131.3 (C-3', C-
5'), 129.6 (C-2', C-6"), 128.5 (C-4"), 59.8 (C-
6), 59.1(C-9), 46.1 (C-3), 40.9 (C-10), 29.8
(C-5), T3k [24] HBEREA -, HEERN
W- (L) -MEmR- (L) -FNER,

&Y 11, Ak, ESI-MS m/z: 261.1
[M+H]*,'"H-NMR (700 MHz, CD,0D) &: 7.29 ~
7.20 (5H, m, H-1’, H-2', H-3', H-4', H-5', H-
6'), 4.48 (1H, m, H-9), 4.36 (1H, ddd, J=
11.8,5.9, 1.9 Hz, H-6), 4.27 (1H, m, H-4),
3.70 (1H, dd, J=13.0, 5.1 Hz, H-3b), 3.28
(1H, m, H-3a), 3.17 (2H, m, H-10), 2.06 (1H,
m, H-5a), 1.37 (1H, ddd, J=12.9, 11.7, 4.6
Hz, H-5b) ;"C-NMR (175 MHz, CD,0D) §: 171.2
(C-7), 167.1 (C-1), 137.4 (C-1"), 131.0 (C-2’,
C-6'), 129.5 (C-3", C-5'), 128.1 (C-4'), 68.5
(C-4), 58.3 (C-6), 57.6 (C-9), 55.3 (C-3),
38.9 (C-5), 38.0 (C-10), F3CHR [25] Hlkiddk
AR—F, WEEENR-4-2I- (L) -HER- (L) -
KN
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k&Y 12 HE K, ESI-MS m/z; 263.1
[M+H]"_,"H-NMR (700 MHz, CD,0D) &; 7.05~
7.01 (2H, m, H-10, H-12), 6.74~6.68 (2H, m,
H-9, H-13), 4.24 (1H, ddd, J=5.3, 4.6, 1.6
Hz, H-6), 3.63 (1H. dd, J=4.7, 1.6 Hz, H-3),
3.14 (1H, dd, J=14.0, 5.3 Hz, H-7a), 2.94
(1H. dd, J=14.0, 4.6 Hz, H-7b), 1.65 (1H, m,
J=6.9, 4.7 Hz, H-1"), 0.82 (3H, d, J=7.0 Hz,
H-3'), 0.49 (3H, d, J=6.8 Hz, H-2');*C-NMR
(175 MHz, CD,0D) &; 169.6 (C-1), 169.4 (C-
4), 157.9 (C-11), 132.4 (C-10, C-12), 127.6
(C-8), 116.3 (C-9, C-13), 61.3 (C-3), 57.5 (C-
6),39.3 (C-7),33.4 (C-1"),19.2 (C-3.), 17.2
(C-4"), 53k [26] RIBHA—F, BEEH
W- (L) -WEMR- (D) -HBEMR,

&Y 13, 1Ak, ESI-MS m/z: 247.1
[M+H]",'"H-NMR (700 MHz, DMSO-d,) &: 8.09
(1H, s, H-1), 7.90 (1H, s, H-4), 7.23 (2H, m,
H-9, 13), 7.18 (3H, m, H-10, 11, 12), 4.20
(1H, m, H-6), 3.53 (1H, m, H-3), 3.14 (1H,
dd, J=13.5, 4.3 Hz, H-7a), 2.87 (1H, dd, J=
13.5, 5.1 Hz, H-7b), 1.70 (1H, m, H-14), 0. 64
(3H, d, J=7.1Hz, H-15), 0.26 (3H, d, J=6.9
Hz, H-16);"C-NMR (175 MHz, DMSO-d,) §:
166.6 (C-2), 166.4 (C-5), 136.3 (C-8), 130.3
(C-9, 13), 127.9 (C-10, 12), 126.5 (C-11),
59.2 (C-3), 55.0 (C-6), 37.8 (C-14), 31.0 (C-
7), 18.2 (C-15), 16.2 (C-16), 53k [27] R
EHAR—F, B NI (L) -ANAR- (L) -
Wi

G 14, IR AR, ESI-MS m/z: 284.1
[M+H]*,'"H-NMR (700 MHz, CD,OD) §&: 7.58
(1H, m, H-5), 7.33 (1H, m, H-8), 7.09 (2H,
m, H-6, H-7), 7.01 (1H, m, H-2), 4.42 (1H,
m, H-11), 4.00 (1H, ddd, J=11.0, 6.4, 1.9 Hz,
H-14), 3.46 (1H, m, H-17a), 3.27 (1H, m, H-
17b), 1.97 (1H, m, H-19a), 1.68 (2H, m, H-
18), 0.95 (1H, m, H-19b);”C-NMR (175 MHz,
CD,0D) &: 170.7 (C-13), 167.4 (C-16), 137.9
(C-9), 128.7 (C-4), 125.6 (C-2), 122.6 (C-7),
120.9 (C-6), 119.8 (C-5), 112.3 (C-8), 109.5
(C-3), 60.1 (C-14), 57.2 (C-11), 45.9 (C-17),
29.2 (C-10), 29.1 (C-19), 22.5 (C-18) , H3#k
[28] HiBFEA—F, H%E N brevianamide F,
2870

k& 15, A BB K, ESI-MS m/z: 350.1
[M+H]*,'"H-NMR (700 MHz, CD,0D) &: 7.59
(1H, dd, J=8.0, 2.7 Hz, H-4), 7.34 (1H, dd,
J=8.2,2.7Hz, H-7), 7.12 (1H, m, H-6), 7.05
(2H, m, H-5, 2), 6.62 (2H, m, H-18, 20), 6. 46
(2H, dd, J=8.7, 2.6 Hz, H-17, 21), 4.17 (1H,
m, H-9), 3.86 (1H, m, H-12), 3.04 (1H, dd,
J=14.7, 3.9 Hz, H-8a), 2.76 (1H, m, H-8b),
2.56 (1H, m, H-15a), 1.46 (1H, dd, J=13.7,
8.4 Hz, H-15b) ;"C-NMR (175 MHz, CD,0D) §:
169.7 (C-11), 169.3 (C-14), 156.2 (C-19),
138.0 (C-7a), 131.9 (C-17, 21), 128.9 (C-3a),
127.7 (C-16), 125.8 (C-2), 122.1 (C-6), 120.2
(C-5), 119.9 (C-4), 116.3 (C-18, 20), 112.5
(C-7), 109.6 (C-3), 57.9 (C-12), 57.1 (C-9),
40.6 (C-15), 31.2 (C-8), S3CHk [29] Hrid %
A—F, MEENKH- (D) -OOHAMR- (L) -
AR

k&Y 16, H @K, ESI-MS m/z; 258.1
[M+H]*,'"H-NMR (700 MHz, CD,0D) &: 7.59
(1H, d, J=8.0, H-12), 7.31 (1H, d, J=8.1, H-
15),7.06 (2H, m, H-10, 14), 6.99 (1H, ddd,
J=8.0,6.9, 1.0 Hz, H-14), 4.26 (1H, m, H-2),
3.69 (1H, m, H-5), 3.45 (1H, ddd, J=14.7,
3.9, 0.6 Hz, H-8b), 3.14 (1H, ddd, J=14.7,
4.5,0.7 Hz, H-8a), 0.35 (3H, d, J=7.1 Hz, H-
7);“C-NMR (175 MHz, CD,0D) &; 170.6 (C-4),
169.5 (C-1), 137.8 (C-15a), 129.2 (C-1la),
125.8 (C-10), 122.4 (C-12), 120.2 (C-13),
119.9 (C-14), 112.1 (C-15), 109.3 (C-11), 57.5
(C-2), 51.7 (C-5), 30.8 (C-8),20.0 (C-7), 5
ik [30] HOEFA B, SR RS- (D) -
ZAMR- (L) (&R,

&Y 17, H AR K, ESI-MS m/z: 185.1
[M+H]*,'"H-NMR (700 MHz, CD,0OD) &: 3.99
(1H, m, H-2), 3.93 (1H, ddd, /=8.5,4.7, 1.1
Hz, H-5), 1.85 (1H, m, H-7), 1.73 (1H, ddd,
J=13.5,8.6,4.7 Hz, H-6a), 1.63 (1H, ddd, J=
13.9, 8.5, 5.5 Hz, H-6b), 1.44 (3H, d, J=7.1
Hz, H-10), 0.98 (3H, d, J=6.6 Hz, H-8), 0.96
(3H, d, J=6.6 Hz, H-9);“C-NMR (175 MHz,
CD,0D) & 171.5 (C-4), 170.9 (C-1), 54.6 (C-
5),51.9 (C-2), 45.1 (C-6), 25.3 (C-7), 23.5
(C-8),22.1(C-9), 20.9 (C-10), 53¢k [31]
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bE Y 18. H @K K, ESI-MS m/z; 203.1
[M+H]*,'"H-NMR (700 MHz, CD,0D) &: 7.55
(1H, dd, J=7.9, 1.0 Hz, H-4), 7.32 (1H, dd,
J=8.1, 0.9 Hz, H-1), 7.07 (2H, m, H-3, 7),
7.00 (1H, ddd, J=7.9, 6.9, 1.0 Hz, H-2), 3.46
(2H, m, H-9), 3.46 (2H, t, J=7.4 Hz, H-9),
2.94 (2H, d, J=7.4, 0.9 Hz, H-10), 1.91 (3H,
s, H-12);"C-NMR (175 MHz, CD,0D) §. 173.3
(C-11), 138.2 (C-6), 128.8 (C-5), 123.3 (C-
7), 122.3 (C-2), 119.6 (C-3), 119.2 (C-4),
113.3 (C-8), 112.2 (C-1), 41.6 (C-10), 26.2
(C-9),22.6 (C-12), F3CHlk [32] ki HA—
B, W% e N N- [ 2- (1H-indol-3-yl ) ethyl ]
acetamide ,

EE 19, IREOHAK, ESI-MS m/z: 153.1
[M+H ]*,'"H-NMR (700 MHz, CD,0D) & 6.54
(1H, dd, J=2.4, 1.5 Hz, H-3),5.97 (1H, d, J=
2.5 Hz, H-5), 3.81 (3H, s, H-8), 2.02 (3H, d,
J=1.7 Hz, H-7);"C-NMR (175 MHz, CD,0D) §:
189.4 (C-4), 183.5 (C-1), 160.6 (C-2), 145.3
(C-6), 134.5 (C-5), 107.9 (C-3), 56.9 (C-8),
15.4 (C-7), S3Cik [33] #iB A —5, i
EN 2-methoxy-6-methyl-1, 4-benzoquinone,

L&Y 20, A&, ESI-MS m/z. 281.1
[M+H]*,'"H-NMR (700 MHz, CD,0D) & 8.27
(1H, s, H-8), 8.21 (1H, s, H-2), 6.01 (1H, d,
J=4.7 Hz, H-1'), 4.85 (1H, m, H-3"), 4.51
(1H, m, H-2"), 4.48 (1H, m, H-4"), 3.40 (1H,
m, 5’'a), 3.35 (1H, m, 5'b), 2.67 (3H, s, H-
7') ;" C-NMR (175 MHz, CD,0D) &; 157.4 (C-6),
153.9 (C-2), 150.5 (C-4), 142.2 (C-8), 120.6
(C-5),91.1 (C-1"), 79.4 (C-4"), 74.9 (C-2"),
74.4 (C-3"), 56.1 (C-5"), 38.3 (C-7"), 53k
[34] il BA — 5, S ¥ N 5 -deoxy-5'-
methylamino-9- ( a-L-lyxofuranosyl) adenine,

k& 21, HEEK, ESI-MS m/z: 281.1
[M+H]*,'"H-NMR (700 MHz, CD,OD) §&: 8.25
(1H, s, H-8), 8.20 (1H, s, H-2), 6.00 (1H, d,
J=4.9 Hz, H-1"), 4.91 (1H, m, H-3"), 4.43
(2H, m, H-2', 4’), 3.53 (1H, m, 5'a), 3.19
(1H, m, 5'b), 2.67 (3H, s, H-7") ;"C-NMR (175
MHz, CD,0D) &; 157.4 (C-6), 153.8 (C-2),
150.4 (C-4), 142.2 (C-8), 120.9 (C-5), 91.3

(C-1'),79.6 (C-4"), 75.0 (C-2'), 74.4 (C-3"),
58.9 (C-5'), 39.2 (C-7"), 53CHk [34] Hlifdk
A — B, % ¥ A 5'-deoxy-5'-methylamino-
adenosine ,

&M 22, IRE AR, ESI-MS m/z: 193.1
[M+H]*,'"H-NMR (700 MHz, CD,0D) &: 6.19
(1H, dd, J=2.4, 0.8 Hz, H-2), 6.13 (1H, d, J=
2.4 Hz, H-4), 2.55 (3H, s, H-8), 2.39 (3H, s,
H-9) ;"C-NMR (175 MHz, CD,0D) &: 206.2 (C-
7), 164.3 (C-5), 163.2 (C-3), 142.6 (C-1),
118.2 (C-6), 112.1 (C-2), 101.7 (C-4), 32.9
(C-8),23.3(C-9), 53k [35] #BEIHA—Z,
% 7% 24 monapurpureusin

G 23, IRE AR, ESI-MS m/z: 180. 1
[M+H ]*,'"H-NMR (700 MHz, CD,0D) &: 7.02
(2H, m, H-7, 11), 6.70 (2H, m, H-8, 10), 3.32
(2H, m, H-4), 2.67 (2H, m, H-5), 1.90 (3H,
s, H-1);"C-NMR (175 MHz, CD,OD) &: 173.2
(C-1), 156.9 (C-9), 131.2 (C-6), 130.7 (C-7,
11), 116.2 (C-8, 10), 42.4 (C-4), 35.7 (C-5),
22.5 (C-1), 53k [36] HREFA—F, HE
FEN N-C P e

L&Y 24, A EK, ESI-MS m/z: 167.1
[M+H]*,'"H-NMR (700 MHz, CD,0D) & 7.31
(2H, m, H-7, 11), 7.25 (3H, m, H-8, 9, 10),
4.88 (1H, m, H-4), 4.03 (1H, m, H-2), 2.98
(2H, m, H-5), 2.34 (1H, ddd, J=13.3, 8.2, 4.0
Hz, H-3a), 2.18 (1H, ddd, /J=13.3, 7.7 Hz, H-
3b);®C-NMR (175 MHz, CD,0OD) &; 179.1 (C-
1), 137.6 (C-6), 130.7 (C-7, 11), 129.6 (C-8,
10), 127.9 (C-9), 79.8 (C-4), 68.0 (C-2), 41.9
(C-5),36.3 (C-3), 53k [35] #BEHA—ZL,
W SE N trans-harzialactone A

&Y 25, ok, ESI-MS m/z: 183.1
[M+H]",'"H-NMR (700 MHz, DMSO-d,) &: 4.40
(2H, d, J=5.6 Hz, 3-OH, 4-OH), 4.32 (2H, t,
J=5.7 Hz, 1-OH, 6-OH), 4.13 (2H, d, J=7.2
Hz, 2-OH, 5-OH), 3.37~3.62 (8H, m, H-1, 2,
3,4,5, 6);°C-NMR (175 MHz, DMSO-d,) &
71.3 (C-2,5),69.7 (C-3,4),63.9(C-1,6), 5
ik [37] HOERA K, WS D-HEERE,
4 #Hig

ARELIMNA RE RN F. solani ™53 B4
E 25 MEEY, FEANARIRE, HPbE&Y
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EXTEUZRTHIFAR (1)

&}

waE'?, R, L F, B oW, AWK, &K, 2FE"
(1. FMNEHAFREGEFAFRANAAR TR IRAR P/ AHLEAAED AR S A AERE & E
B E, TN SEFE 5500045 2. M ERAFHFR, M T 5500045 3. s ER KT, STMA L
FlEREREE, M 5 550004)

WE: BE WIEEK T Gerbera piloselloides (Linn. ) Cass L #15r, Fik  BRTH 70% LEH2HAR ODS | Ak
JK¢ . Sephadex LH-20 #4743 alifl, HUEBALMERT S Pl Hode S € S Ak S sty S8R Wi 14 M
B, o INEENFFECRER (1), 2, 7-ZRIENEEEER (2) . T HRIREE-4"-0-B-D-HE T (3) . FFHRE-7-0-B-D-
WA (4)  1-0-B-D-MLMGHTEBE- (25, 3S, 4R, 8E) -2- [ (2'R) -2'-FRAEAstimtht] 8-+ /\U@-1, 3, 4-=
(5) . KBRFR-T-0-B-D-HHE M (6) . ZEF (7). KBRHFRK-T-0-B-D-7" THiH (8). 4- (4-0-B-glucopyranosyl-
phenoxy) -1-0-B-glucopyranosyl-1, 3-benzenediol (9) . RERTF (10) . /3 HK-7-0-B-D-F THH (11), Hiks (12),
di (B-arb) (13) . fipsomin (14), %5 G 1~3, 5, 8~9, 12~ 14 HE WK T RIEHY L,

KR BRTE; 3o, 45%E

RESES. R284.1 XERRERES: A XEHS: 1001-1528(2022)09-2873-05

doi; 10. 3969/j. issn. 1001-1528. 2022. 09. 022

Chemical constituents from Gerbera piloselloides ( 11 )

HUANG Hong-yun'?, WU Ying-ying"?,  MA Xue',  YANG Chang’, GONG Zi-peng’,

LIU Chun-hua', LI Yong-jun'”

(1. Ministry of Education Engineering Research Center for Development and Application of Ethnic Medicine and TCM/State Key Laboratory for Functions
and Applications of Medicinal Plants Co-founded by Guizhou Province and MOST, Guizhou Medical University, Guiyang 550004, China; 2. College of

Pharmacy, Guizhou Medical University, Guiyang 550004, China; 3. Guizhou Provincial Key Laboratory for Pharmaceutics, Guizhou Medical University,
Guiyang 550004, China)

ABSTRACT: AIM To study the chemical constituents from Gerbera piloselloides (Linn. ) Cass. METHODS

The 70% ethanol extract from G. piloselloides was isolated and purified by ODS, silica and Sephadex LH-20, then
the structures of obtained compounds were identified by physicochemical properties and spectral data. RESULT

Fourteen coumpounds were isolated and identified as oleanic acid (1), 2, 7-dihydroxyxanthone (2),
syringaresinol-4"-0-B-D-glucopyranoside (3), apigenin-7-O-B-D-glucopyranoside (4), 1-O-B-D-glucopyranosyl-
(28, 3S, 4R, 8E) -2- [ (2’'R) -2'-hydroxypalmitoylamino] -8-octadecene-1, 3, 4-triol (5), luteolin-7-0-B-
D-glucoside (6), riboflavin (7), luteolin-7-0-B-D-lutinoside (8) , 4- (4-0-B-glucopyranosyl-phenoxy) -1-0--
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