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(1. BEFEGITTE R Rl 0%, TIVE 3 3410005 2. HEFBARERERYIE, M 510650)

THE. ﬁ?«%ﬂ?ﬁﬁﬁﬂﬁfﬁﬁ%Ij‘]ﬁiﬁ%/J‘%ﬁ%ﬁif@(Neofusicoccum parvum) QCZ-8 WAL 57, T 22 Fh €l 2 B AR LK
KK 3 B4 T 9 MEE Y AR B , 75 %588 5,7- — Fadk-6- I 4AJE-3- R R & & (1) (+H)-orthosporin (2)-
227-F 11 15-4,6,8(14),22-DUJ5-3-B (3) & #5-4-455-3-H (4). TLAMEZAEEE (5). 9,11-RALAMEMEEE (6). 7-F25-2,5-
TR AR - E-4-B (7). (S)-F RN (8)F 2,3-TRENILZIEE (9), HAPEW 1 HEY, WEWS
NERMNNFTFRRAGE], R 7T AMEEDNE R el w13 2.

REE: BEERTRER WAERE; DR, gEIERIS KRk

doi: 10.11926/jtsb.5028 CSTR:32235.14.jtsb.5028

Chemical Constituents of the Endophytic Fungus Neofusicoccum parvum
from Twig of Gannan Navel Orange

LIU Yajing"?, XIE Haihui**, ZHANG Jun', TAN Haibo?

(1. School of Life Science, Gannan Normal University, Ganzhou 341000, Jiangxi, China; 2. South China Botanical Garden, Chinese Academy of Sciences,

Guangzhou 510650, China)

Abstract: To clarify the chemical constituents of endophytic fungus Neofusicoccum parvum QCZ-8 isolated from
twig of Gannan navel orange, nine compounds were obtained from the rice fermentation of this fungus by
multiple chromatographic techniques. Based on spectral data, they were identified as 5,7-dihydroxy-6-methoxyl-
3-methyl-isocoumarin (1), (+)-orthosporin (2), 22Z-ergosta-4,6,8(14),22-tetraen-3-one (3), stigmast-4-en-3-one
(4), ergosterol peroxide (5), 9,11-dehydroergosterol peroxide (6), 7-hydroxy-2,5-dimethyl-4H-1-benzopyran-4-one
(7), (S)-mevalonolactone (8), and 2,3-dihydroxypropyl acetate (9). Among them, compound 1 was a new
compound, compound 5 was isolated from this fungus for the first time, and the remaining seven compounds were
obtained from the genus Neofusicoccum for the first time.

Key words: Gannan navel orange twig; Endophytic fungus; Neofusicoccum parvum; Mellein; Steroid

MHEDNERFH T REFBHRGEY B @EEE 7 17 MAAERRE, S8 1 MRER
TEPERAL S O R KRR A E ), & SR/ SRR il (Neofusicoccum parvum) QCZ-8B1,
P FFRETE 2023 A4 JE XIS AR E =0 EE 5 NIRRT T2, BUR R, mIEl R ZRRR
Ao KERZEHE 1AL, SEBUKCREHPIARE O E NIRRT, il &I A2 . MA SR S22
TP BT SN ER R R RS R mhL &, EWMBEFICN R MR AEREY. (EANER
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B, XTI SRR A B RGE 46 WL T 2012 47,
H ol AE JUR SCEk e ", A T A Rk
PEZ MR 22 B B 5 TR, A SC DA R S e 2%
KRN TR AT 5, WK R )
SEYET 9MLEY, SEHILE 1.

1 BPRIATS %

1.1 PHRLR A

BRI /TR QCZ-8 H Wang %51
I3 R IR R 2%, IAAF T R 2B 4
R [ R AR = SRR =

AXERFRF et @R R (PZ1000B, EiiX
HifE), e RAN(N-3010, B E), R
B REY(MPLC, LC3000, JbsiflHrimEE), mauiH
BRI (HPLC, SEH)ACE SC18-MS-I1 #(10x250 mm
i.d., Cosmosil), #ZHiILHRIN(NMR, Advance I11-500,
i), JHiE{U(ESI-MS, Xevo TQD, Waters), =4
1% (HR-ESI-MS, Orbitrap Elite, ZEERK), ££4h
S ETHUV-2600, S5iEE), 2048 iR, Affinity-1,
B, HEBA(MCP50, Anton Paar). A3 {41 F iR
(CRAER 100~200 B, HAthk: 200~300 B, F HitF,
MPLC ] C18 [ ki (Chromatorex, SMB100-20/45,
&AL, R PEE R (Sephadex LH-20, Amersham
Biosciences), /2 @SRRI ETLA), 84k
LR TG A & e B FEE(CRE S
T, ikal ORE(), AR =S
(S 512).

1.2 I 5

0T A0 1 TR AR T B RS AR B TR
(PDB)3; #r 3 G 7P F90, TR e i X iR IR
7E 140 r/min. 22 C FEFRFE 3 do W7
FEF AR 7R AL E(RE K 300 g HK7K 360 mL),
L3490, HMETE 22 CTEERIE30d, £
PRIBECACEE, Fmf IS FIC A KARDL, S R
R/

R 8 CBaRSE 3 Wk, Bk 1 d, T3
BRI, PR JE 1552 300 go FEEUARERS
KAEEARED S, DUA M- L8R LBR[50:1—-1:9, VIV
(FREDIA =S bE-FEE(10:1—1:2) 8 id, Vel
WA . EAIERTE, 5908 13 MR (Frl~
Fr.13). Fr4 & MPLC 7755, LLHEE-7K(6:4—10:0)
Ve, 3N 4 AR (Fr.4-1~Fr.4-4); Frd-4 24

RHEB A g o &, DU RSN, P4 HPLC i
%, PLOFE-/KO: DB, Jii# 2 mL/min, 75314k
“40 3 (7.8 mg, PREAMSIH] r=47.5 min)F 4 (1.5 mg,
x=117.5 min). Fr.5 4 MPLC 43 %, LA FFEE-/K(6:4—
10:0)8EMe, 78 7 N Fr.5-6 ks il
S, LA R R AFRO: 11D, B3Ik
AW 5 (35.0 mg). Fr.6 4 MPLC 435, LAHEE-/K
(5:5—10:0)8 /8, 708 11 NRAY: Fr.o-1 ZRER
@B, DLATHEE- 2R OFR4:6-1: )R, 2
K6 NGA(Fr.6-1-1~Fr.6-1-6); Fr.6-1-2 22 HPLC il
%, LLORE-/K(35:65)%eMt . ik 2 mL/min, 153
&1 (2.2 mg, r=38.8 min); Fr.6-1-3 L5 K4
e, DLFFEEDRL, 1926E 7 (1.5 mg); Fr.6-9
SERHE A SR, Dof - 48R CBR9:1-1:9)
Ve, 9N 6 NIRRT Fr.6-9-2 42 HPLC #1145, LL
LIE-/K(8:2) Pt Jiti# 2 mL/min, S35 6
(10.0 mg, 1r=166.8 min). Fr.7 2L FE 15505, L
k- 28 Z06(9:1— 1:9) B, 204 11 NS
Fr.7-9 A iG55, DIHEERE, 28 6 1
s Fr.7-9-5 A ik 5, Lofiis- £
M2 MR (8:2—-3: )W, FEMLEY) 2 (8.0 mg);
Fr.7-10 &A1 70 5, DLERGENL, 28 74
Ry Fr7-10-4 SRERAE IG5, DA k-
LR CIR(8:2—-3: )M, 42 HPLC #il#%, LLZJE-
JK(1:9)%E M+ 3% 2 mL/min, 52L& 8 (4.6 mg,
tr=7.1 min)f1 9 (3.2 mg, r=10.0 min).
1.3 %5

ey 1 BHEAK AR, UV (MeOH) Amax
(log €): 238 (3.59), 244 (3.61); IR (ATR) vmax cm™:
3400,2 918, 2 849, 1 682, 1 589, 1 474, 1 346, 1 167,
1 069, 843, 793, 706; HR-ESI-MS m/z: 223.0597
[CiiH110s5, M + HJ, caled 223.0601, 4=-1.88 ppm,
ESI-MS m/z: 223 [M + HJ*, 221 [M - H]; '"H NMR
A1 3C NMR i % 1.

ZEANERER Y 3 400 em ! WIS R A B2 A7
76, 1589 F1 1 474 cm™' WRUUIESE/R A KR, 2 918
F1 1346 cm™ IR ISR~ A HI 5L . HiiHE HR-ESI-MS
e b R 2 TS T m/z 223.0597 [M + HI T E 7
TR A CiH100s. 'H NMR i 5 7R 2 NS5 &
155 on 6.56 (1H, s, H-4)f1 6.37 (1H, s, H-8). 1 4>
HFAEEESS S on 3.76 (3H, s)fl 1 NHFEELS T o
2.26 (3H, s). “C NMR %8R 11 MifES, 46
HSQC 15434 2 MR H G 5c 103.3 (55 6n 6.37 M
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Fig. 1 Structures of compounds 1-9

1 AEW 1 ZHF S FARLE CD;OD Hf 'H #1 '3C NMR d

Table 1 'H and '*C NMR data of compound 1 and its isomer in CD;0D

1

6,8- " dk-7- A M-3R FE RO

me Su(J in Hz) Jc (type) HMBC (H—C) Su(Jin Hz) dc (type)

1 167.7 (C) 168.2 (C)

3 155.5 (C) 154.6 (C)

4 6.56 (1H, s) 99.9 (CH) C-3,10,1' 6.30 (1H, s) 105.3 (CH)

5 160.4 (C) 6.38 (1H, s) 104.0 (CH)

6 1353 (C) 161.0 (C)

7 160.9 (C) 135.5 (C)

8 6.37 (1H, s) 103.3 (CH) C-1,6,7,10 156.2 (C)

9 132.6 (C) 100.0 (C)
10 98.5 (C) 136.2 (C)
3-CH; 2.26 (3H, s) 19.4 (CHs) C3,4 2.19 (3H, s) 19.1 (CHs)
OCH; 3.76 (3H, s) 61.7 (CHs) c-7 3.84 (3H, s) 60.9 (CHs)

#)H199.9 (5 on 6.56 HiE). 1 ANHEIE oc 61.7
(5 6u 3.76 FHIE)F 1 N IERR oc 19.4 (5 6u 2.26 AH
B 7 ANERR, BARNEK 1. 7E HMBC &, &
%, WERHEDES ou6.56 (H-4)5 5¢c 98.5 (C-10)
H1155.5 (C-3)M15%, on 6.37 (H-8)5 ¢ 98.5 (C-10).
135.3 (C-6)~ 160.9 (C-7)F1 167.7 (C-1)AH><, Htn]
HEH BN = el R0 Hok, B
255 on 2.26 (BH) 5 6c 99.9 (C-4)F1 155.5 (C-3)H
X, IR EEES ou 6.56 (H-4)5 oc 19.4 (C-1)
FHIR, WHE el SR BHZIN 3 ALIEAH 3 A5,
S A(E S on 3.76 BH) 5 C-6 A<, ATHERTH
ARE C-6 MHi%E; Ba, WIS AL E
Iy SRR 6,8- iR EE-T-H A RE-3-HERFH T RM
NMR #tfaoxf Lol #fse a9 1 i gs i an i€ 1 s,
Bl 5,7- =32 FE-6-H A FE-3-H R R B TR

EW2 IR, ESI-MS m/z: 235 [M -

HT, 237 M+ HJ', 5T CioHpOs, 48 F 236; [o]
+4.3 (c 0.15, MeOH); 'H NMR (CD;0D, 500 MHz):
on 6.37 (1H, s, H-4), 6.31 (2H, s, H-5,7), 4.15 (1H, m,
H-2'), 2.59 (2H, m, H»-1"), 1.25 (3H, d, J = 6.3 Hz,
Hs-3'); 3C NMR (CD;0D, 125 MHz): dc 167.9 (C-1),
156.2 (C-3), 107.0 (C-4), 102.8 (C-5), 164.8 (C-6),
103.7 (C-7), 167.3 (C-8), 99.8 (C-9), 141.3 (C-10),
43.8 (C-1'), 66.2 (C-2'), 23.3 (C-3"). DL HdiE 5 ik
[10]—%k, #%E e H(+)-Orthosporin.

e 3 FER R, [ald+153.5 (¢ 0.39,
MeOH), 73 CasHaoO, 7 F & 392; '"H NMR
(CDs0D, 500 MHz): 6y 6.74 (1H, d, J = 9.5 Hz, H-7),
6.11 (1H, d, J = 9.5 Hz, H-8), 5.72 (1H, s, H-4), 5.27
(2H, dd, J = 7.8, 6.7 Hz, H-22, 23), 1.09 (3H, d, J =
9.5 Hz, H3-21), 1.02 (3H, s, H3-19), 1.01 (3H, s, Hs-
18), 0.96 (3H, d, J = 6.8 Hz, H3-28), 0.88 (3H, d, J =
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6.8 Hz, H3-27), 0.86 (3H, d, J = 9.5 Hz, H3-26); 1*C
NMR (CD;0D, 125 MHz): dc 35.2 (C-1), 34.9 (C-2),
202.3 (C-3), 123.2 (C-4), 167.9 (C-5), 125.4 (C-6),
136.0 (C-7), 125.9 (C-8), 45.8 (C-9), 38.1 (C-10), 20.0
(C-11), 36.9 (C-12), 45.3 (C-13), 157.9 (C-14), 26.2
(C-15), 28.9 (C-16), 57.2 (C-17), 19.3 (C-18), 17.0
(C-19), 40.6 (C-20), 21.7 (C-21), 136.6 (C-22), 133.8
(C-23), 44.4 (C-24), 34.4 (C-25), 20.1 (C-26), 20.5
(C-27), 18.2 (C-28). VA -Hdls 53Cwk[11]—5k, #&
Y58 N(227)-F £ 145-4,6,8,22- D0 #5-3- i

wEY 4 FE AR, [o]d +29.9 (¢ 1.50,
MeOH), 7 T30 CaoHisO, 7 F & 412; 'H NMR
(CD;0D, 500 MHz): 6 5.71 (1H, s, H-4), 1.23 (3H, s,
H3-19), 1.02 (3H, s, H3-19), 0.95 (3H, d, J = 6.5 Hz,
H3-21), 0.88 (3H, d, J = 7.5 Hz, H3-29), 0.86 (3H, d,
J = 6.8 Hz, H3-26), 0.84 (3H, d, J = 6.9 Hz, H3-27),
0.77 (3H, s, H3-18); '*C NMR (CD;OD, 125 MHz): §
36.8 (C-1), 34.7 (C-2), 202.4 (C-3), 124.1 (C-4), 175.4
(C-5), 34.0 (C-6), 33.4 (C-7), 36.9 (C-8), 55.4 (C-9),
40.0 (C-10), 22.1 (C-11), 41.0 (C-12), 43.6 (C-13),
57.3 (C-14), 25.2 (C-15), 29.3 (C-16), 57.4 (C-17),
12.4 (C-18), 17.7 (C-19), 37.4 (C-20), 19.2 (C-21),
35.1 (C-22), 27.2 (C-23), 47.3 (C-24), 30.4 (C-25),
20.2 (C-26), 19.4 (C-27), 24.2 (C-28), 12.3 (C-29). LA
EEE S SCER12] 8, WO N S -4-07 -3

&Y 5 HE AR, [al) +2.7 (¢ 0.15,
MeOH), 7 T3 CasHaaOs, 7 T8 428; 'H NMR
(CDCl3, 500 MHz): oy 6.50 (1H, d, J = 8.5 Hz, H-7),
6.24 (1H, d, J = 8.5 Hz, H-6), 5.22 (1H, dd, J = 15.3,
7.5 Hz, H-23), 5.14 (1H, dd, J = 15.3, 8.3 Hz, H-22),
3.97 (1H, ddd, J = 16.5, 11.3, 4.8 Hz, H-3), 1.00 (3H,
d, J= 6.6 Hz, H3-21), 0.91 (3H, d, J = 6.8 Hz, H3-28),
0.88 (3H, s, H3-19), 0.83 (3H, d, J = 6.8 Hz, H3-27),
0.82 (3H, s, H3-18), 0.81 (3H, d, J = 6.8 Hz, H3-26);
3C NMR (CDCls, 125 MHz): Jc 34.8 (C-1), 30.2
(C-2), 66.6 (C-3), 37.0 (C-4), 82.3 (C-5), 135.5 (C-6),
130.9 (C-7), 79.6 (C-8), 51.2 (C-9), 37.0 (C-10), 23.5
(C-11), 39.5 (C-12), 44.7 (C-13), 51.8 (C-14), 20.8
(C-15), 28.8 (C-16), 56.3 (C-17), 13.0 (C-18), 18.2
(C-19), 39.9 (C-20), 21.0 (C-21), 135.3 (C-22), 132.4
(C-23), 42.9 (C-24), 33.2 (C-25), 19.6 (C-26), 20.1
(C-27), 17.7 (C-28). LA L%¥s 5 Cik[13]—5k, &
HE i A A

EY 6 HEB A, (o)) +19.0 (¢ 0.50,
MeOH), 73T 3\ CasHaOs, 77 F i 426; 'H NMR
(CDs0D, 500 MHz): 0y 6.65 (1H, d, J = 8.5 Hz, H-7),
6.31 (1H, d, J = 8.6 Hz, H-6), 5.49 (1H, dd, J = 6.0,
2.0 Hz, H-11), 5.27 (1H, dd, J = 15.3, 7.5 Hz, H-23),
5.20 (1H, dd, J = 15.3, 8.1 Hz, H-22), 3.81 (1H, tt, 10.4,
4.8 Hz, H-3), 1.11 (3H, s, H3-19), 1.03 (3H, d, J =
6.6 Hz, H3-21), 0.94 (3H, d, J = 6.8 Hz, H3-28), 0.87
(3H, d, J = 6.8 Hz, H3-27), 0.85 (3H, d, J = 6.8 Hz, H3-
26), 0.78 (3H, s, H3-18); *C NMR (CD;0OD, 125 MHz):
dc 31.3 (C-1), 33.7 (C-2), 66.8 (C-3), 36.9 (C-4), 84.1
(C-5), 136.9 (C-6), 131.8 (C-7), 79.7 (C-8), 144.2 (C-9),
39.2 (C-10), 120.7 (C-11), 42.4 (C-12), 44.8 (C-13),
48.5 (C-14), 21.8 (C-15), 29.8 (C-16), 57.2 (C-17),
13.4 (C-18), 25.9 (C-19), 41.2 (C-20), 21.2 (C-21),
136.7 (C-22), 133.6 (C-23), 44.3 (C-24), 34.4 (C-25),
20.1 (C-26), 20.4 (C-27), 18.2 (C-28). LA ¥k 5
BR[14) 30, % E N 9,11-FE T E 2 A 1 .

&7 AR K, ESI-MS m/z: 189 [M -
HJ, 191 [M + HJ", 213 [M + Na]*, 237 C11H 1003,
4+ F5 190; 'H NMR (CD;0D, 500 MHz): én 6.62
(2H, d, J = 2.2 Hz, H-6,8), 6.00 (1H, br s, H-3), 2.71
(3H, s, H3-12), 2.32 (3H, s, H3-11); 3C NMR (CD;0OD,
125 MHz): dc 166.6 (C-2), 111.4 (C-3), 182.1 (C-4),
143.6 (C-5), 118.3 (C-6), 163.7 (C-7), 101.7 (C-8),
161.6 (C-9), 115.4 (C-10), 19.8 (C-11), 23.1 (C-12).
DL 3R 5 SCiR[15]— 3, oSl 7-585E-2,5-
FH BE-4 H-1-2K - MLt R -4 - .

&Y 8 A4k, [a]d +2.8 (¢ 0.16,
MeOH), ESI-MS m/z: 129 [M - H], 131 [M + HJ,
4313 CeH1003, 43T & 130; '"H NMR (CD;OD,
500 MHz): on 4.55 (1H, td, J = 11.2, 4.2 Hz, H-6),
436 (1H, ddd, J=11.2, 5.5, 3.6 Hz, H-6), 2.59 (1H, d,
J=17.3 Hz, H-3), 2.54 (1H, dd, J = 17.3, 2.1 Hz, H-3),
1.97 (1H, ddd, J = 14.0, 10.7, 5.5 Hz, H-5), 1.83 (1H,
dddd, J = 9.9, 6.1, 3.8, 2.3 Hz, H-5), 1.32 (3H, s,
H;-7); 3C NMR (CD;OD, 125 MHz): dc 173.7 (C-2),
45.1 (C-3), 68.5 (C-4), 36.5 (C-5), 67.6 (C-6), 29.4
(C-7)o LA LB 5 3CHR[16,17]— 80, W2 N(S)-
H 2 IR N I

&Y 9 A K, (o] +0.4 (¢ 0.23,
MeOH); ESI-MS m/z: 135 [M - H], 157 [M + HJ",
4313 CsHi90s, 43T & 134; '"H NMR (CD;OD,
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500 MHz): on 4.15 (1H, dd, J = 11.4, 4.2 Hz, H-1),
4.05 (1H, dd, J = 11.4, 6.4 Hz, H-1), 3.82 (1H, qd, J =
5.7, 4.2 Hz, H-2), 3.68 (1H, dd, J = 5.5, 4.0 Hz, H-3),
3.55 (1H, dd, J = 4.1, 1.6 Hz, H-3), 2.06 (3H, s, H3-2');
3C NMR (CD;0D, 125 MHz): dc 66.7 (C-1), 71.1 (C-
2), 64.0 (C-3), 172.9 (C-1"), 20.7 (C-2"). VL EHUES
SCHR[18]— 3, MU N 2,3- R N EE LRI -

2 FPRAITE

MR T AR % N AR LB /N BT SR il QCZ-8
K A R B 2 B E T 1 A& (1),
1 AN R NET SR A SRAF AL S (5) 1 7 B
RMHT R B IR I B HR A5 SR AY 3 i
B R 2) S EE K (3~6) A TFILIRIER 2K (7).
EE AR P 2K (8) R H T B 25(9)

Salvator 5FPIZRIR 1T 7 4 f6 8 B ik A AR
VIR HE IR, B R H BUR /AN BT SR A&
129 ANOEEIMBE RS 4 A RO S A, 5.6-
TE2-MEMEESE 2 A EIIRRSE 11 A ZEERE 4
AN B RRImESR 34N, SRE WM R A&
21 Al il B RS 3 ANRE R AR 18 4N,
5, Xie ML MAEY) Sonneratia glauca 1171
FroeR o B EE T 1A E SO E(48,58,6S,
TR)-4-(3-2-1,2- 32 5L T H)- T IR, 5 A mislf%
i+ fonsecinone A\ AREFFI p- I RRER; Wul W\
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