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Study on the secondary metabolites and their inhibitory activity against
a-glucosidase from the endophytic fungus Phomopsis
prunorum isolated from Hypericum ascyron L.

XIA Gui-ru' ,SONG Wen-min' ,ZHANG Zhi-yan' , YANG Tian-he' ,GUO Zhi-yong'*> ,ZHANG Xue-qing'*"

" Hubei Key Laboratory of Natural Product Research and Development ,College of Biological and
Pharmaceutical Sciences ,China Three Gorges University ;> Key Laboratory of Functional Yeast,China National

Light Industry , College of Biological and Pharmaceutical Sciences,China Three Gorges University , Yichang 443002 , China

Abstract: Six secondary metabolites were obtained from the rice fermentation extract of endophytic fungus Phomopsis pruno-
rum isolated from Hypericum ascyron L. by various chromatographic techniques. Their structures were elucidated by the analy-
sis of NMR and MS data, including a-pyrone compounds phomopyrones B and C (1 and 2) ,dibenzo-a-pyrone compounds al-
ternariol (3) and alternariol 9-methyl ether (4) ,isocoumarin compound ( + )-orthosporin (5) ,and alkaloid compound 3-
(2-(4-hydroxyphenyl ) -2-oxoethyl ) -5 ,6-dihydropyridin-2 (1 H) -one (6). Compounds 1 and 2 were new compounds ,and com-
pounds 4-6 were isolated from the genus Phomopsis for the first time. The biological activity results showed that compound 3
exhibited moderate a-glucosidase inhibitory activity with an ICg, value of 43.4 uM. However,compounds 1,2 and 4-6 showed
no a-glucosidase inhibitory and antibacterial activities.

Key words : Hypericum ascyron L. ;endophytic fungus; Phomopsis prunorum ; secondary metabolites ; a-glucosidase inhibitory

activity

UZE 152 J& (Phomopsis ) B J&— R H UL 1 HE
Yl , b 5 1 2 b 1R 0™ o 5 5 Rl %8
AR AR T B A N A R AR R T A

ks H 19 :2021-01-13 1252 H1.2021-05-24
B TUH « [ K B AR5 42 (82003621 )
* W {E1EH Tel :86-717-6397478 ; E-mail : happy. xueqing@ 163. com

R KRR AHYIR N o Phomopsis J& F A A HEY)
AR FCRRTBE RS 7 AR 45 F 22 BRI TG ME A )
AT oML S G2 R R A A
s A AL A WA U LR BT BT
oo o BT R - AR A T A2 3
TEE 8 T T A0 A A I R A e B 2 R



1708 KIRF=YIBE R 5T K

Vol. 33

My STUCER BAT T 8 R HTH 5

WU 3 ( Hypericum ascyron L. ) JE R4 228k
JEHY), G, BA A PR S
o WeEEAL S B ST A Rl g4l , 3222
HEERZE G R LR L s R ]
TR A R 6 T S P AR BB R AR
WP RS B A G . AR TR AR T AR AR
DR D SRR W b AR AR — AR N 2R TR Pho-
mopsts prunorum ( F4-3) | 28 /NI K T 5 5%, & P
TR KWW EE A 0 o BT IEIE NIZ
P. prunorum (F4-3 ) th i 30T 7 B 245 bt BU A 2 il 28
FABFELRFMEY, WoRBAF P4l B0 @ i
PN AHFSEIE— 2 XHZ EL P. prunorum (F4-3)
(R R e 7= ) e FEAIE ST, 3 %58 43 5 3R A% I IR AR
WY HEATEE WIS TR VAN, U R BRES R 2 AR
PG VE R A .
1 {LSFFnbrt
1.1 {UEE5i7

Bruker Ultrashied™ 400 MHz Plus #% i 3t 97 1%
{¥ ; Dionex Ultimate 3 000 U =50 AH 1% 1Y ; Waters
1525 - 1] 5 70 S0 €315 1% JASCO P-1020 4
FIBIE G A 5 28 AP 635 AL (B % e A A8 A R 2
#]) ;Nicoler Auatar-FT360 2T #p %Y ; Q-TOF 7543
BT AL s Tecan BEHRAX ;96 fLAR ( sigma-Aldrich ) ;
R T RE FNE AR A 635 RE I (75 B AL T
FRAT]) 5 FOAHAE 3% fif 8 ( Unicorn;;45 ~ 60 pum )
Sephadex LH-20 ¢ Jiit; ACE C 3% 4 (10 mm  x
250 mm ) ; B3 E BT AR 1 2 43 d 250 5 = L
TR T AR 389 Ay €033 2350 5 oo~ 2680 W il ) 3K
T sigma-Aldrich 73 7] ; X i Jk-o-D-4 25 4 1 BT
Wbl - LR AN E MR RWLT
22T AT PR A7
1.2 EH#S5EFE

FLE P. prunorum (F4-3) 73 8§ H 21 S AR Y 1
L IZAY) T 2017 4E 5 1R A E W0 P AR 2R 1
DX, 28 =R AR ) 5 i 2 2 Bt £ B IR AR S E
8 %Y Hypericum ascyron L. M F (br A& 4% 5
GZY201705) , LI/ W AR & IE 22 S oy F A1) 2 5
&, M4 N Phomopsis prunorum ( Genebank %% 5% 5.
MN959460 ) , FE M FRAS S T Ak D A = e K7 A= W)
S 2aeBe KAR - Yot o8 5 A AL & Sege
g

PDA 5355 : RAR CRBURTIE L34 Y PDA [ {4

W dE BRI T - £ 5 200 /L, A B 10 g/
L,B5ifE 2. 0% ,pH7. 2, K5 & 514 H o

KR FEHE 1 000 mL HEFE i 2% 80 ¢ K
2,120 mL Z€187K , 25 121 °C,0. 1 MPa =& K & 20
min J5¥% X4 H .
2 ZWHIE
2.1 EHRER

HATE PDA A FR A iG L) #6035 0
A7 150 mL PDA ARG FREEAY 500 mL #EE A,
BT 28 °C,200 rpm BYFEIR F3EFE 2 ~3 RIRIG LT
PP K Fh IR 5% Y F R 1 3 KOR B 9 4
R 50 i, 7F 25 ~ 28 C & N4 T #E R AR
40 XK,
2.2 R HBEEEE

W P. prunorum (F4-3) 7E FK B 37 4 | R
S a3 R CIR CER AT/ P 1 TR A
VST WA WU T 6T, G080 e 4 3K A%
MU 24.7 g KRB 2 rk A 20T it sh i
KA HEE- 2R O T, Bt NEITR) 23 i T AR TR
WA S A3 Fr. 1 ~Fr. 5, 505158 90% A - £
R LB 53, T0% £ M k- T2 L R 2 41, 50% A3 i
fik- 2.1 LR 4153, 30% A1 k- £ B8 LR 4147, 4l 2
MR LR 5y o X2 43 Fr. 2 AT IE AR RE BCHE (4,38 43
B (A CFROlE = 3 1) FEERCHE 6 4 5,
PG EW 3(5.7 mg) F14(6.5 mg) , X245} Fr.3
AT S, 280 I 52 1 LE AR A I A 0 i AR A £
AT A JE o i A HPLC (W /7K = 45% )
A EY 1 (1, = 11.8 min, 2.5 mg) 1 2 (1, =
12.6 min,1. 8 mg) , XFZH 4 Fr. 4 25 AHRE A B
FEVEML(FHBE/ K = 30% —80% ) 345 5 W4 4
Fr. 4-1 ~ Fr. 4-5, JE— X443 Fr. 42 Fl Fr. 43 28
L& HPLC 2 B3R EW S (/K =25% 1,
=8.5 min,2.7 mg) M 6 ( Z W5/ K =40% ,1, =21.5
min,3. 1 mg) . L&Y 45 R — 48 e % G
(NMR) DL K J5aiit (MS ) S5 3% 27 5 1k I 45 65 STk AL
P e AT T 5
2.3 o-HEEEEAGEEDK

oo F) 2 WL AT A1 V5 MR AE PBS ZZ v (0.1 M
KH,PO,-K,HPO, ,pH 6. 8) H#tAT , 45X il Hk-a-D-
AR (PNPG) S I BEEY ™ o # 2 L Rl RE
AR (DMSO % # ) ,58 wl PBS 2,30 wl
0.01 M PBS i B )5 1) o 50 1 (0. 2 U/mlL) ,
DA% 30 wl PNPG(1.25 mM) i A %) 96 LAk, KL
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15 min, FHEEARACIET7E 405 nm T AYOGEE . FHE
2 BT MR A 150 S0 L R, [T X AR E )
DMSO,
2.4 HEEENR

PR R S A s AT I It
BRI AR T T B R AT Pseudomonas sy-
ringae pv. lachrymans R 1% 157 9% 8 B Xanthomonas
citri subsp. citri (1 ROL B2 B 0 IS BT 2
i), 4 0 B BRI Staphylococcus aureus , M5 4R ZF
HFFE Bacillus cereus, K ¥ & Escherichia coli, Fll
WFER R BE IR G Vibrio parahaemolyticus K148
JKEE Vibrio anguillarum ( f ] Jb R 24 2522 Be $E 41t ) o
AEAE LB i FRAEh T 37 °C TRy SR 8 h, R A K 1A
VR B A 10°CFU/mL 15 o KERRIAL &9, B B
TR 96 £t ,37 °C T EIREEFF 12 h, i
FRACINATE 630 nm T IOGEE  iHEAL G
He /MG BE MIC B, PR 24 35 HI PR N 70 B2 AR
B, BRI A DMSO,
3 ZBRESW
3.1 LEMEHERE

&ML TEMIR(CHOH) ;[ o] +17. 14
(¢ 0.06,MeOH) ; UV(CH,0H) A, 206,298 nm;IR
(KBr)w,,3 381.2 960 .1 684 .1 564 cm™ ; 5439t i
HEER[M + H] P4k 257. 137 9(caled for C,, H,,
05,257.138 4) , &5 &k 59 ' H NMR %504 , 4 )
HAr 7N CyHy Os, RRFIE Ry 40 LB 1
(' H NMR o, R 1 MEERFE5 8, 6.72(s) ,
I MHEEES 6, 3.97(s) , | NMEHAT FFS
6y3.74(dd,J = 10.0,2.3 Hz) #1 3 T~ E(E5 6,
1.87(s) .5, 1.41(s) F116,0.96(t,J = 7.2 Hz) , 1k
A41 15 C NMR 1 DEPT 5555 5 4~ sp? 24kt
W55 6,170.2(C) .169.1(C) .167.9(C) .101. 1
(C)f195.0(CH), 1 AWM EMRNE S 8.77.3
(C), 1 MEEAERRERAE T 6.76.0(CH) ,2 A lR{5
5 8:33.5(CH,) #120. 5(CH,) LA & 4 MAWKIE =
8.57.2(-0CH,) ,23.2 (CH;) . 14. 3 (CH, ) f1 8. 4
(CHy) (R 1FR) . st a® 1 W Bk, &
B ) 5 SCIRARE 916 A9 scopupyrone' T 45
BN 3- Y BE A4 - R A - oo L MR TR 4, JE 24 1
AW ET Co MM BE4s 7. ka1
#'H-"H COSY i, H-8/H-9 . H-9/H-10 , H-10/H-
11 WA OGRS, 3R W] C-8/C-9/C-10/C-11 Wy &4 C

ZWHE 2), &% 1 1) HMBC &, H-S5 (5,
6.72) 5 C-3 Fil C4 A1), H,-12 5 C-2.C-3 Fil C4
I Hy-14 5 C4 AHCUESE T Bk oM I 1R 5 44
B4 Ah , H-5 5 C-7 #H2¢,H;-13 5 C-6 .C-7 il C-
8 MG, R a-ML R 45 F 5 55 % 42 7E C-6 A1 C-7
i, 76 C-7 F1 C-8 fiik A7 — 4B 4549 A Bt o
g5 Lk A G 1 PSS e DA E (LI 1) .
A1 S 2 DT, FLAR B 28 %) 44 5
52— B RE Pk, 76 NOESY j& b, /R H-8
A H,-13 FHC, R HAL T o] —F- 1, ) 2w e T H
AHXTRE AL, B T2 G W B 7 3R IR, AR IR K g
ff e LA X A 7R

wEW2 TR (CH,0OH) s [a]f +13.80
(¢ 0.06,MeOH) ; UV (CH,0H) A, 207 .299 nm;IR
(KBr)y, 3 4322938 .1 667.1 539 em™ ; &5 43 3¢ ot
HEER[M + H] 'R 271. 154 4 (caled for C, H,,
0,,271. 154 0) , 454546 &9 ' H NMR F1° C NMR
Bl D H 1208 € H, Os , ARFIEE R 40 X
ALEH 2 A1 5 1D NMR %l , & 250 R 5
KL, HEREEEETHEY 2 KILEW1 £ 1
AP IAE S 8.51.7(-0CH, ) (W3R 1) . L&)
2 (4°C NMR %1, C-13 (8.15. 3) f 2 i B B Ak &
W1 6:.23.2 [MEid % T 7.9 ppm,C-7(5.83.0)
i G 1 1 6.77. 3 kT # 1 5.7
ppm( W3 1) ;78 HMBC & H,-13 fil H,-15 5 C-7
G, Hy-13 5 C-6.C-7 F1 C-8 AHG, KUIMLE W 2
JAb AW 1 EE C-7 {n b i) ¥ 3k & A= W B4k i) =
Y. &% 2 ' H-"H COSY 3, H-8/H9 H9/
H-10 H-10/H-11 {4655, B C-8/C-9/C-10/
C-11 iR (WK 2) . fkEW 2 ) HMBC
, H-5 Fil Hy-13 i1 C-6 AH2C, 3R] a-ML AR 2544 55
MEE & AEC-6 FC-Th 27 A LI E B, e T

0/14 0/14 oo
12 4 12 4 2
= OH = . 770
o | oH 7 I Ts O
CHCE SR ¢ h HO™ ™ «-s'
13 150 8 %~ TOH
1 2 3

OH Q OH 0
4 270 L ™0  OH ! (0] 5‘
9 p At 1 NH
. =
0" ¢ 1,3 HO™ 0NN 4. 7 &
b
8 % TOH HO
4 5 6

1 k&1 ~6 ML

Fig. 1 Chemical structures of compounds 1-6
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x1 &¥W1F12 ' H NMR(400 MHz) F1"C NMR (100 MHz) ##& ( CD,0D)
Table 1 '"H NMR (400 MHz) and “C NMR (100 MHz) data of 1 and 2 (CD,0D)
1 2

No.

"H NMR 3C(DEPT) "H NMR 3C(DEPT)
2 - 167.9(C) - 167.8(C)
3 - 101. 1(C) - 102.3(C)
4 - 169.1(C) - 168.4(C)
5 6.72(s,1H) 95.0(CH) 6.58(s,1H) 97.6(CH)
6 - 170.2(C) - 165.3(C)
7 - 77.3(C) - 83.0(C)
8 3.74(dd,J = 10.0,2.3 Hz,1H) 76.0(CH) 3.66(m,1H) 77.5(CH)
9 1.53(m,1H),1.45(m,1H) 33.5(CH,) 1.32(m,2H) 34.2(CH,)
10 1.60(m,1H),1.37(m,1H) 20.5(CH,) 1.56(m,1H),1.31(m,1H) 20.6(CH,)
11 0.96(1,J = 7.2 Hz,3H) 14.3(CH,) 0.90(t,J = 7.4 Hz,3H) 14.2(CH,)
12 1.87(s,3H) 8.40(CH,) 1.88(s,3H) 8.5(CH,)
13 1.41(s,3H) 23.2(CH;) 1.47(s,3H) 15.3(CH;)
14 3.97(s,3H) 57.2(CH;) 3.98(s,3H) 57.4(CH;)
15 - 3.24(s,3H) 51.7(CH,)

AW 2 g (WE 1) . (G2 a2 wEW4 HEE A (CH0H) ; ESI-MS: m/z

AFE L, 7 NOESY i b, i 7k H-8 1 Hy-13 A
K, RBIHAL Tl —F-1i , W20 TALEY 2 B9AH
XA, ALE W 12 B TEAE S R % e B IR n ]
T AT AT R 4 2% T 48 (www. trew. ac. en) .

2 {k&® 102 i H-"H COSY #1 HMBC 8%
Fig.2 The '"H-'H COSY and HMBC

correlations for compounds 1 and 2

wEW3 AR (CH,0H) ; ESI-MS: m/z
259.06 [M + H]"; 4>+ % C,H,0,;'H NMR
(400 MHz,CD,0D)§:7.24(1H,d,J = 2.0 Hz, H-
6),6.69(1H,d,J = 2.3 Hz,H-5"),6.60(1H,d,J
= 2.3 Hz,H3"),6.34(1H,d,J = 2.0 Hz,H4),
2.76(3H,s,H-8) ;" C NMR (100 MHz, CD,0D) §:
167.8(C-7),166.9(C-5),166.2(C-3),159.9 ( C-
4'),154.5(C-2"),140.0(C-6") ,139.8(C-1),118.6
(C5"),111.0(C-1"),105.9 (C-6),102.8 (C-3"),
102.2(C4),98.8(C-2),25.8(C-8), LI ¥y
SR G HEA— B R E LS 3 alternariol

273.08 [M + H]" ;45K C H,0,;'H NMR
(400 MHz,CD,0D)§:7.28 (1H,d,J = 2.0 Hz, H-
6),6.70(1H,d,J = 2.3 Hz,H-5"),6.61(1H,d,J
= 2.3 Hz,H-3"),6.55(1H,d,J = 2.0 Hz,H4),
3.92(3H,s,H9),2.77(3H,s,H-8) ;" C NMR (100
MHz,CD,0D) §:168.2 (C-5),166.9 ( C-7), 166.3
(C-3),160.0(C4"),154.5(C2"),139.9(C-6"),
139.7(C-1),118.7(C-5"),110.8(C-1"),104.9( C-
6),102.8(C-3"),101.4(C4),100.0(C-2),56.3
(€9),25.7(C-8) . LI b%dfa 530k A —3%,
WEMS Y 4 & alternariol 9-methyl ether,

wEWmSs KA AR(CHOH) ;[ «]] +54.82
(¢0.1,MeOH) ;ESI-MS:m/z237.08 [M + H] " ;%%
+5/ C,H,,0,;'H NMR (400 MHz, CD,0D) §:
6.35(1H,s,H4),6.27(2H,s,H-5,7) ,4.15(1H,
m,H-12),2.58(2H,dd,J = 14.3,7.4 Hz,H-11),
1.25(1H,d,J = 6.2 Hz, H-13);"” C NMR ( 100
MHz,CD,0D) §:168.9 (C-1),167.9 (C-6), 164.9
(C-8),155.9(C-3),141.1(C-10),107.1(C4),
104.2(C-5),103. 1(C-7),99.2(C-9) ,66.2(C-12),
43.8(C-11),23.3(C-13) . LI ¥4 530k 4R
FEA 3, S5 5 1 ( + ) -orthosporin,
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232.10 [M + H]";4+F3 4 C;H,;NO,;'H NMR
(400 MHz,CD,0D)6:7.94(2H,d,J = 8.8 Hz, H-
3',5"),6.87 (2H,d,J = 8.8 Hz,H-2',6"),6.60
(1H,t,J = 4.3 Hz,H-5),3.93 (2H, br s, H-3),
3.45(2H,t,J = 7.3 Hz,H4),2.43(2H,dd,J =
11.5,7.2 Hz,H-7) ;" C NMR (100 MHz, CD,0D)§:
198.5(C-8),168.4(C-1),164.0(C4"),141.0(C-
5),132.0(C-3",5"),131.1 (C-6),129.7 (C-1"),
116.3(C-2",6"),40.5(C-3),40.4(C-7),25.2(C-
4) . Lh b HE S 0wk R A — S, R s Ak
41 6 fy 3-(2-(4-hydroxyphenyl ) -2-oxoethyl ) -5, 6-
dihydropyridin-2 (1H) -one,
3.2 o-FEEEEIDEFEENRER
XA 1 ~ 6 FEAT o= 4 W B0 35 VDY

i, RIAAL G W) 3 R B M v A5 B 40 i 3 4 (L 5%
2) ,H IC5ly 43. 4 puM, 58 T FHHE2S 1A LG R
(ICsy = 158.0 M) FI[R 4 (1C5, = 528.9 puM)
AR TG4 o At Al 5 Wy 2R L I S g A i 6 4

K2 LEW3IX -HEREFBNFFEEER (0 = 3)

Table 2 The inhibitory activity of 3 against a-glucosidase (n = 3)

I RE
feaikit mi o
ompoun Inhibition rate( % ) (pM)
concentration ( pg/mL) e
40 85.68
20 65.16
15 54.76 43.4 + 1.35
10 42.72
5 30.78

3.3 fESMEEMERR

XEEY 1 ~6 AT T HURE TGN, LT
PREAPR G045 2 AR AR 22 QP MR TR« 6 o8 00 3 49 3K A
S. aureus FIER ZEJUFF R B. cereus , L M 5 B 2 G
BT . T B RE M P. syringae pv. lachrymans , i}
& 15092 % B X. citri subsp. citri, KT E. coli, Hl
Il 9K W V. parahaemolyticus  F #2 HN B
V. anguillarum , V4 _FACA W) ¥50 A 3¢ B H B 2 A0 Bt
B 1 M, MIC (B KT 50 pM,
4 Zig

AW SR R AT €3 | B I A 0 33 T o 5
HPLC 5B 435 43 B HOR 245 HITAE ) B0 e N AR
FLIH P. prunorum (F4-3) W3 85 3145 6 AU PAHS

NI NI RAL G 1 DR EEREAS
PrRn L AR S - MEMEE 2S5 1 A
2 MBS S A BRI B LB 4 ~6
HIRMIZIRE R P B A . 25 BE TR R
AL G 3 EAT A5 Y oo 280 1 Y T 00 35 44, £k
EY 1 ~6 PR WA A PURETEE . S SCHkIRE , o
Y13 30 BAT—E A M RE TG PR A DPPH [ h 2 i
BRITHE(1C5 H 46,5 uM) 1 (44 3 X3 Z Rt
TR A ST . AR IR B A
P SRAL A O A AL AL & Y, TR T
SE EFE R AT 2 RGN B
WA M HE I FRAL TULBRARE Y | 5 8 23
0 3 A i R 2R w1 AR e rh A A it
ARG 79 5455 5 T R AR DG TR PR B9 3R, B ik
GACH A5 AR, 3 = A BRES R T 8 I 1
FAE VIR,

2% 3k
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